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ABSTRACT 

The problem is to design and implement an Input/Output Scheduler 

for the General Electric Corporate Research and Development Center. 

Given the Center's current time-sharing environment of master and 

slave modes, a slave mode scheduling system is proposed. This 

system is composed of two distinct levels: a monitor, which 

handles all external input/output and scheduling, comprises the 

upper level; the lower level contains all the peripheral driver 

modules, which, while also operating in slave mode, transfer the 

data to/from such peripheral devices as line printers and card 

punches. Just such a system has been successfully. written and 

is operating on the Center's computer system. 
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INTRODUCTION 

The purpose of this paper is to provide :m overview of an Input/Output 

scheduling system which was designed and implemented at the General Electric 

Research :rnd Development Center during the period June 19 71 to September 

1971. The object of this work was to build a software operating system which 

while runriing under the Center's current time-sharing system would: 

( 1) decrease the amount of code that must be core resident; 

(2) increase absolute number and types of I/O devices that 

could be brought on-line simultaneously; (3) use the existing 

interfaces; ( 4) allow the operator via a command language to 

bring I/O devices arbitrarily on/off line; ( 5) and allow for 

experimentation and debugging of new I/O devices. 

This project report is divided into three major sections. The first 

provides an overview of the hardware, the current operating executive system, 

and the old Listener structure. The second section deals with the overall 

design of the new Listener structure (i.e. the Input/Output Scheduler). 

Lastly, the third part gives a detailed view of the internal structure of the 

Monitor and an I/O driver prototype. 



I. 1 Hardware 

CHAPTER I 

SYSTEM OVERVIEW 

I. 2 Executive System 

I. 3 Old Listener Structure 
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I .1 Hardware 

The hardware configuration is as shown in Figure 1. The basic 

system consists of a single processor, a real time - I/O controller, and 

two 6 4K memory modules. The central processor is a GE 605, which has 

four base address registers, (BAR}, instead of the one as in the GE 635. 

These provide memory protection, automatic relocation, and optional write 

inhibit. Each register ha.s two fields, one which denotes the origin of 

the current program in core and the other which denotes its length. The 

hardware automatically checks all logical addresses produced by the proc­

essor (when operating in slave mode}. A process (program in execution} 

can thus consist of up to 4 physically disjoint segments (which all must 

be in core when the process is in execution}. Since the address field 

is 18 bits long and the 2 high order bits are used to designate the BAR, 

a segment has a maximum length of 2f 16 words ( 6 5, 53 6} . The write in­

hibit bit, which is associated with each base register, can be used to 

prevent modification of a segment. This is particularly useful in imple­

mentation of pure procedure. The processor operates in either of two 

modes: master or slave. In addition, certain privileged instructions 

(for performing I/O and m3nipulating BAR' s} can only be executed in 

master mode. 

The RT-IOC serves as the input-output interface for the system. 

This device is capable of transmitting data in an asynchronous manner 

between core memory and up to 32 peripheral devices. 

The memory is composed of two memory controllers and 64 K of 

36-bit (plus 1 parity bit} magnetic core storage with a 1. 0 microsecond 

read-restore memory cycle time per controller. 
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I. 2 Executive system 

The exec is designed to perform two major functions (see Appendix I) 

[6]. First of all, it provides a set of primitives accessible to all users which 

serve to enhance the hardware instruction repertoire of the machine. Thus the 

user sees a pseudo machine with extended capabilities. It is convenient to 

divide the primitive commands into the following three categories: 

1. File manipulation (I/e commands) -- primitives for the reading, 

writing, appending, and scratching of either sequential or random 

access files. These enable the user to perform input/output opera­

tions which are expressed in· terms· of logical file parameters. Thus 

the user is shielded from the intricacies of the actual hardware 

device being dealt with and the actual physical location of the file. 

2. Process manipulation (control commands) -- primitives for 

creating, terminating, and blocking processes, setting up fault 

handling modes, for ,making memory requests and readjusting base 

address register settings. 

3. Directory manipulation (file and event commands) -- primitives 

for creating and destroying directories and entries within directories 

and for modifying and reading information .within entries. The file 

commands provide· the ·user- with an interface to the file system. 

They allow him to open cataloged and scratch files, to catalog a 

file or directory, to unsa ve a file or directory. The user is thus 

allowed to create a file structure and to manipulate it within this 

structure. 

The second major function performed by the exec is the allocation of 

resources to the active processes in the system demanding service. These 

resources include central processor time, core space, space on mass storage 

devices and use of peripherals. The exec takes into account the current 

utilization of the system resources as well as the priority and history of the 

various processes demanding service in making decisions in this area. 
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The exec itself is divided into two sections: the Master Mode Exec­

utive and the Slave Mode Executive (see Figure 2). The Master Mode Executive 

is the only portion of the entire Executive that executes code in master mode. 

The Slave Mode Executive operates in slave mode. The Master Mode Executive 

can be categorized by its three principal functions: 

1. The execution of system input/output primitive commands -- the 

code for initiating data transfers in contained in the master exec. It 

translates these primitive commands / which are expressed in terms of 

'logical parameters, into-commands recognized by the hardware. The 

major reason for this is that I/O transactions must use absolute core 

addresses. Such· information is invisible to code which is executed 

in slave mode where addresses are logical, relative to some BAR. 

A further reason is that the instruction for initiating a transfer can 

only be executed in master mode. This prevents slave processes 

from directly initiating their own transactions, a prohibition which 

is indispensible when storage on peripheral devices is shared by 

many users. In addition to servicing the interrupts generated, the 

Master Mode Executive returns to the user the physical ,and logical 

status of the operation. 

2. The running of processes -- code in the Master Exec is also 

responsible for setting up and transferring control to slave processes. 

The reason for this is that the instructions for loading BAR' s can 

only be executed in master mode. Such a restriction is necessary 

in a , system in which several processes must coexist in core. 

3. Fault handling, disk and drum allocation, and hardware mal­

function servicing -- master mode is entered in one of two ways: 

either by interrupts or by faults. In contrast to interrupts, which 

are caused by signals from peripheral devices, faults are caused by 

the process in control when the fault occurred (e.g. accumulator 

overflow, illegal instruction, illegal memory reference, etc.). If 

the process has previously indicated its desire to handle such faults, 
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control is returned by the master exec to the fault handling code 

of the slave process responsible for the fault o If the process has 

not set up its own fault handling. mechanisms, the process is 

terminated when such a fa ult occurs • 

A fault may also be caused by a slave process by executing a 

master mode entry (MME) instruction. Such an occurrence indicates 

that the slave process wishes the exec to execute a primitive on 

its behalf. The exec determines the identity of the primitive as 

well as its parameter by examining the contents of the registers 

at the time the MME occurred. Those primitives dealing with file 

·manipulations are handled by the exec 1 s primitive handler. All 

other primitives are passed on to the slave exec. 

The Slave Mode Executive can likewise be categorized by its three 

principal functions: 

1. The allocation of system resources -- it is its responsibility to 

allocate the central processor and memory to the slave processes. 

The slave exec must also make decisions concerning the allocation 

of certain peripheral devices (e.g. mangetic tapes) to slave processes. 

The only exception to the allocation of system resources is the space 

on the· shared· mass storage device, which is allocated by the master 

exec. 

2. Scheduling and swapping the slave exec determines core 

utilization and process swapping. This also includes (process 

termination) • 

3. Directory and process primitives -- directory and process 

manipulation primitives are passed on to the slave exec by the 

master exec. The slave exec then executes the process and file 

system primitives and it maintains the file system catalog (directory). 

It is the slave exec that has the real control over the operating 

system. 
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I. 3 Old Listener Structure 

The Listener is the one slave process that is always in the system 

and it plays a rather unique role [8]. As can be seen from Figure 3, the 

Listener is the most important slave process of the multi-level job structure. 

In some senses, it is an extension of the Executive. Because of its func­

tional responsibilities, which include the handling of all teletypes and com­

munications files, the validation of all user numbers, the spawning of all 

other slave processes, the collection of system statistics, and the handling 

of the system output to such deviceg as the line printer and card punch, the 

Listener ·must be "booted-in" with the Executive as part of the system 

start-up deck. 

In order to better describe the relative importance of the Listener, 

it is most convenient to discuss the Listener by dividing it into the following 

four functional categories: 

1. The handling of teletypes· and· communications files -- this 

category or functional area is itself composed of three sub-areas. 

On the physical level, the Listener has the responsibilities of 

answering a ringing phone; hanging-up the phone after a sign-off; 

and taking care of a disconnect. On the mes sage level, the 

Listener handles all panic stops (i.e. breaks) such editing as 

character or line deletions for teletype input; and the transferring 

of data between teletype and the slave process wishing to com­

municate via the teletype. 

On the operator level, the Listener is in charge of sending all 

operator messages and warnings to the teletype users. Due to 

the Listener's control overall teletype, the operator can selectively 

enable or disable any and all teletypes. 

2. System statistics and accounting -- by the very nature of 

its position in the job structure hierarchy, the Listener is the 

most logical process to collect system statistics (e.g. the number 

of teletype connections, the number of characters input and output, 
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the maximum number of users, the number of communication file 

reads and writes, and the number of processes spawned). Since 

the Listener handles the validation of user numbers 1 it likewise 

creates the accounting blocks for user billing o 

3. Spawns other slave processes -- it spawns other slave 

processes as they are required and passes on to them the pa­

rameters they need o Hence all processes are descendents of 

the Listener o 

4 o SYS OUT processing -- SYSOUT {Le. System Output) proc­

essing includes the printing and punching of output generated by 

any slave process. A slave process which has created data to 

be outputted, can do so by copying that data into a cataloged 

file (or by copying the data into a scratch file and then cata­

loging the file [2 J. Next the slave process opens the system 

file 1 PRINT- FILE-QUEUE 1 if the data is to be printed on the 

high~ speed printer or opens the system file 'PUNCH-FILE-QUEUE 1 

if the data are to be punched. After a successful open, the 

slave process appends a 64 word descriptor to the appropriate 

file. The descriptor contains the complete tree-name of the 

file to be outputted and identifier bits (e.g. the bits describe 

the format of the data and whether or not a header has been 

supplied). Via the event structure [l] , the slave process 

'causes 1 the appropriate system event (either PRINT-FILE-EVENT 

or PUNCH-FILE-EVENT). The Listener is then 'notified' via 

the event mechanism. It responds by reading the appropriate 

'FILE-QUEUE 1 
, opening the data file, and outputting it to the 

proper device. This assumes that the device is currently in­

active. If the peripheral device is busy, the Listener simply 

does nothing for the moment. When it finishes the current 

data file, it will check to see if there are any more des-
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criptors since it last looked. If so, it will start the outputting 

of the next data file. Although it is possible for any slave proc­

ess to have a data file punched or printed, the slave process may 

never access the peripheral device which receives the data. The 

Listener in addition to the one line printer and card punch also 

owns the card reader o 
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II .1 Problem Statement 

Given the General Electric Research and Development Center's time­

sharing system with its hierarchial job and file structure as the programming 

environment, the problem is to design and then implement in assembly lang­

uage an Input/Output Scheduler system, which would assume the Listener's 

current functional duties of card punching, card reading and line printing, 

and which would increase the· utilization of the system resources (e.g. line 

printer, card punch, core) while leaving ·as much of the existing sup port 

interfaces unaffected. 
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II. 2 Limitations of the Old Listener De.sign 

The Listener, as originally designed, probably served well in its 

apprentice years. But just as the Executive system has grown to expand 

its capabilities, the Listener has been forced to grow. Growth in an as­

sembly language program usually means modifications of the existing code 

and especially additional code to handle the new or unthought of situations. 

Thus growth (or attempted extra added responsibilities) points out the 

Listener's three major inter-related limitations with regard to peripheral 

device I/O scheduling: 

1. Core resident the Listener, as mentioned earlier, is a 

core resident module. It is currently 18 1/2 K in size ( 45000 

octal words). Any additions which would obviously increase its 

size would do so only at the expense of the core designated 

for slave processes since the additional code would also become 

core resident. Since the Listener must be core resident it must 

be made as small as possible by removing non-essential code. 

The code which handles the line printer, card punch and reader 

is non-essential. 

2. Coded for one peripheral device of each type -- the 

Listener was coded to handle only one line printer and one card 

reader and one card punch. Although the Center has two line 

printers, only one can truly be on-line. This is an obvious 

waste of system resources. The Listener could be rewritten 

to handle the second line printer, but this would just increase 

the amount of code that would then become core resident. 

This· would not answer the problem if yet another line printer 

was purchased or another card punch. 

3. Debugging and experimentation extremely limited -- since 

the Listener controls all teletypes and spawns all slave proc­

esses, any debugging must be done on a dedicated system. 



This necessarily limits the amount of time that can be spent 

trying out modifications o For to crash the Listener is to crash 

the entire system o 
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IL 3 Design Criteria 

The software system to be designed is defined by the problem statement. 

The assembly language program(s) must run under the General Electric R & D time­

sharing environment o The new system must handle Input/Output scheduling for­

merly handled by the Listener and it should utilize the existing interfaces as 

much as possible. The criteria that this system must meet are the following: 

1. By decreasing a functional responsibility of the Listener, the 

amount of code that must be core resident must be likewise de­

creased. And if possible, the total amount of code to handle the 

peripheral devices should be kept to a minimum, thus freeing core 

for the other slave processes • 

2. The number and type of I/O devices that could be brought on­

line simultaneously should be considered arbitrary. The code must 

be general enough to handle such additions as a third line printer 

or graphics plotter. 

3. The existing software interfaces should be used as much as 

possible in order to minimize the amount of new code that need 

be written. This also minimizes the amount of time spent de­

bugging the new system. 

4. The opera tor through some command language must be able to 

bring I/O devices arbitrarily on/off line. This is necessary in 

order to handle hardware failures. Also through this command 

language, the opera tor must be allowed to re-start or stop the 

output on any of the I/O devices. 

5. The new system must allow for experimentation and debugging 

of new I/O devices without danger of crashing the entire system. 

If possible all debugging should be able to be done on-line in 

order to give the programmer the greatest amount of on time. 
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II. 4 System Design 

The development of this Input/Output Scheduling system was evo­

lutionary (rather than a selection of one from a number of alternatives), and 

only the final result will be described here (see Figure 4), ·although justifi­

cations will be given where possible. To satisfy the first criterion stated 

above, it was decided that the system should be separated into two major 

functional areas. The first included such functional duties as the handling 

of all external input/output, which is composed of slave process and op­

erator requests, the pre- and post-processing of a request, billing, and 

the scheduling of requests. The second was comprised largely of the 

transferring of data from the file to the appropriate I/O device. This 

separation was accomplished by ··coding the -two areas as two distinct pro­

totype modules -- a Monitor and a peripheral driver prototype. This 

method minimizes at all times the amount of code that must be in core 

at any given time. For the Monitor need be in core only for a few mille­

seconds to handle a request. On the other hand, a particular peripheral 

driver, such as the line printer module, may be transferring data for a 

length of time as small as a few seconds to as much as an hour or more. 

Since the two functional areas are independent, the amount of core that is 

tied up is minimized if they are coded separately. Since any module that 

is not busy is legible to be swapped out of core. 

The s-econd criterion is easily met. The fact that the entire sys-

-,,. tem ·was-,·modula-rize·d a·llows ·for an ·arbitrary number and type of I/O devices 

that could be brought simultaneously on/off line. The Monitor has a com­

plete set of assembly time parameters (i.e. MACROS) which allow for the 

definition of an arbitrary number and type of I/O devices. It has a command 

language via which the operator may selectively bring a particular device on 

or off line. Also the peripheral driver prototype may be modified (e.g. char­

acter conversion tables) to handle the new device or through an assembly 

time parameter handle an additional device of an already defined type or 

new type. 
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The third criterion simply requires that the old interfaces and con­

ventions are retained. Since the author had no objections to or improve­

ments for the old ·methods of interfacing, these were retained unmodified. 

The fourth criterion has already been explained. There is a command lang­

uage via which the operator is able to bring I/O devices arbitrarily on/off 

line. 

It is the fifth criterion that sums up the appropriateness of the 

modular system design. Since the Monitor is just another slave process 

spawned by the Listener, the programmer is allowed to spawn more than 

one of these at a time. Through the use of the command language, the 

programmer can arbitrarily assign the various I/O devices to the currently 

running Monitors. Thus while the current version of the Monitor is running, 

an experimental version --may be spawned to test out some new feature. If 

the regular or experimental version of the Monitor should crash, the rest 

of the system and users would be unaffected. Likewise new peripheral 

driver prototypes may be tested in a similar fashion. 
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Before discussing the coding in detail of the new Listener structure, 

it is felt that a more general discussion of the organization of both the 

Monitor and the peripheral driver prototype would be most enlightening. 

Although not a design criterion, all ·modules written were designed to be 

multi-programmed [3] • Each module is therefore internally organized 

around a set of queues. Generally speaking, each resource has associated 

with it a queue on which are put all tasks currently requesting that resource. 

In a more general sense, the queues· are used for synchronizing and communi­

cating between routines . 

These routines are in essence a set of algorithms. The Monitor is 

composed of five major algorithms (see Figure 5); the peripheral driver proto­

type, four algorithms (see Figure 11). An algorithm, as defined by 

Trakhtenbrot in Algorithms and Automatic Computing Machines / is a list of 

instructions specifying a sequence of operations which will give the answer 

to any problem of a given type. The important point to note is that the 

list of instructions is never modified. Hence two or more persons or proc­

esses can be executing the same algorithm simultaneously (i.e. multi­

programming). The only thing that can be modified is the individual data 

area of each process. This now allows for the definition of a task (some­

times referred to as a process) [5]. A task is represented by a pair of 

words. The first is called the instruction pointer, or IP, which points to 

the next instruction in the algorithm list to be executed. The second word 

points to the task 1 s data area. It is called the environment pointer, or EP. 

What follows is now that generalized discussion of the major al­

gorithms first in the Monitor and then in the peripheral driver prototype. 

The algorithms are described in a pseudo-algol-like language to help the 

reader conceptualize the process. 
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MONITOR 

1) External input algorithm 

The External Input· algorithm is executed on every interrupt from 

either a slave process requesting a data file to be outputted or the operator 

via the·comrnand language. At initialization time for the Monitor, a task 

is created for each system event (e og .. PRINT-FILE-EVENT, PUNCH-FILE­

EVENT, or OPERATOR-EVENT) to execute this code.. The normal state of 

each task is to be blocked waiting for an interrupt, or wake-up, signal 

(see Figure 6, 11). Upon receipt of a signal, the task receiving the in­

terrupt resumes at line 12. The conditional statement tests whether or 

not the Monitor owns any resources associated with the interrupt request. 

If not, there is no need to re'ad the request because it cannot be handled 

now ~- no resources at all so the task goes blocked again. Hence 

there is no reason to start the processing of the request, which would 

only tie up core.. This is a safety feature to handle mechanical failures. 

If the Monitor does own at least one of the resources requested, 

the execution proceeds. A job control block is allocated, as well as a 

read buffer, to hold the slave process 64 word descriptor. The des­

criptor is then read into core. If the file containing the descriptor was 

not empty (not End-Of-File) , then the job control block is filled in as 

described by the descriptor. A statistics counter is incremented. The 

read buffer is released, and the request is then placed on the appropriate 

waiting, or input, queue. Since a single slave process may place more 

than one request at a time, the whole list of instructions is repeated un­

til the end of the request file is reached. When this condition occurs, 

both the read buffer and the job control block are released. 

The BRANCH statement is the most interesting statement of the 

entire algorithm. It is through this instruction that the currently executing 

task creates a s-econd task. The second task has its IP pointing to the 

Scheduler algorithm and its EP pointing to some allocated memory. This 



1) EXTERNAL INPUT (A PERPETUAL PROCESS) 

Ll: BLOCK(EVENTr'--

L2: IF RESOURCE! = 0 THEN Ll ELSE 

BEGIN 

ALOC(JOB CONTROL BLOCK) 
ALOC(READ BUFFER) 
READ(FIL~I I (ALOC(READ BUFFER)) I STATUS) 
IF STATUS- = EOF THEN 
BEGIN 

END 
ELSE 
BEGIN 

END 

DALOC(READ BUFFER) 
DALOC(JOB TASK BLOCK) 
BRANCH(SCHEDULER) 
GO TO Ll 

CREATE(JCB) 
COUNTE~:: COUNTER

1 
+ 1 

DALOC(READ BUFFER) 
QUEUE(JCB I INPUT-QI) 

GO TO L2 
END 

Figure 6 
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task is then placed on the queue associated with the processoro When 

the currently executing task blocks, the next waiting task on the proc­

essor queue is then started o After creating the new task, the current 

task blocks waiting for another interrupt signaL 

2) Scheduler algorithm 

24 

The scheduler -algorithm is executed by a created· task (see Figure 

7). The task simply checks each waiting task in all input queues to de-

. termine ·if· that ·waiting task may be started o If not, it merely steps to 

the next item. If so, the peripheral resources required by that task are 

· allocated to it; the· task is removed from the queue; its IP is set to the 

Run-service··algorithm; and it is placed on the processor queue. After 

stepping through all input queues, this task simply terminates (i. e. 

transfers control of the processor to ti)e next waiting task without 

scheduling itself for a restart) • 

3) Run- service algorHhm 

Likewise the run-service algorithm is executed by a created task 

(see Figure 8). All this task need do is pass the proper information to 

the ·correct peripheral driver submodule. It is accomplished via the event 

mechanism. The conditional tests whether or not the submodule received 

the message. If not, it is re-transmitted. This created task in turn 

creates another task to wait for the reply from the submodule (IP points 

to notify-service algorithm). Hence the current task terminates after the 

BRANCH statement. 
\. 

4) Notify-service a lgori th~ 

This· algorithm specifies that the executing task alter its restart 

address (future IP) to point to the termination algorithm and to wait for 

an interrupt signal from the submodule which just got passed the informa­

tion mentioned above (see Figure 9) o Thus when the submodule signals a 

completion of the data transferring, the task will then execute the ter­

mination code for that request. 



2) SCHEDULER (A CREATED PROCESS) 

FOR I = 1 STEP 1 UNTIL (# OF QUEUES) DO 

BEGIN 

END 

EXIT 

FOR J = 1 STEP 1 UNTIL LEN(Q-LISTI) DO 

BEGIN 

END 

IF RUNABLE(Q-LISTI, ELEMENTJ) THEN 

BEGIN 

END 

ALOCRES(Q-LISTI I ELEMENTJ) 

DEQ(Q-LIST
1

, ELEMENTJ) 

RESTART = RUN-SERVICE 

QUEUE(Q-LISTI, Q$TASK) 

Figure 7 
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3) RUN-SERVICE ( A CREATED PROCESS) 

Ll: CAUSE(EVENTI I STATEJ I MESSAGEK,FILEL I NUMBER,ACCESS I STATUS) 

IF STATUS(NUMBER) = 0 THEN Ll ELSE 

BEGIN 

BRANCH(NOTIFY-SERVICE I EVENT I I STATEJ I TERMINATION) 

END 

- LXIT 

Figure 8 
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5) Termination algorithm 

The execution of this algorithm is contingent upon the interrupt 

signal sent from a submodule via the event mechanism. (See Figure 10). 

The signal contains coded information. If the status of the signal is bad, 

then some error processing must proceed. Otherwise a read buffer is al­

located; the disposition as specified in the 64 ·word descriptor is then 

acted upon; the buffer released. The counter is decremented by one and 

tested. If zero, then -a task is created to attempt to scratch the request 

file. The resources allocated to this task are then released; another task 

is created. Since some resources have been released, a task is created 

to execute the scheduler algorithm. And finally the current task terminates. 



4) NOTIFY-SERVICE (A CREATED PROCESS) 

RESTART = TERMINATION 

NOTIFY(EVENTI I STATEJ) 

EXIT 

Figure 9 
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5) TERMINATION (A CREATED PROCESS) 

IF STATUS = BAD THEN ERRORCHECK ELSE 

BEGIN 

ALOC(READ BUFFER) 

DISPOSITION(FILE1 ,JCB) 

DALOC(READ BUFFER) 

29 

IF (COUNTER
1
: = COUNTER

1
- 1) = 0 THEN BRANCH(SCRATCH, FILE

1
) 

DALOCRES(JCB) 

BRANCH(SCHEDULER) 

EXIT 

END 

Figure 10 
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PERIPHERAL DRIVER PROTOTYPE 

1) External input algorithm (see Figure 12) 

This algorithm is not to be confused with the external input algorithm 

of the Monitor. It is called external because the inputs come external to the 

module, but they come from the Monitor only. At initia.lization time for the 

submodule, a· task is created to execute this code. Its normal state is 

blocked ·waiting for a message from the Monitor. Upon receipt of any mes­

sage, it··-must· differentiate the information betwe·en a true message and a 

command. Commands deal with the acquiring and relinquishing of a periph­

eral device o Messages announce that new data. ::ire to be handled. If it is 

new data, a job control block is allocated and filled in. Then two asyn­

chronous tasks are created to read the data from the data file and transfer 

it to the I/O device. Then the current task goes blocked waiting for an­

other message from the Monitor. 

2) Read· task algorithm (see Figure 13) 

The algorithm is composed of two other algorithms -- P and V (see 

Figure 15)[3]. It locates an empty buffer; fills it from the data file; and 

marks it full and ready to be written out to the I/O device. The filling of 

empty buffers continues until the data file has been exhausted. The task 

then simply terminates (EXIT). 

3) Write task algorithm. (see Figure 14) 

This algorithm is the complement of the read task algorithm. It 

locates full buffers; empties them to the peripheral device; marks them empty 

and continues until there ·are no· more buffers to empty. At that point it re­

leases all resources allocated to this task and creates a task to send a 

termination message back up to the Monitor. The task itself terminates. 
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MAJOR ALGORITHMS OF PERIPHERAL DRIVER PROTOTYPE 

1) EXTERNAL INPUT 

2) READ TASK 

3) WRITE TASK 

4) TERMINATION 

Figure 11 



1) EXTERNAL INPUT (A PERPETUAL PROCESS) 

BLOCK(EVENTI, STATEJ) 

32 

IF MESSAGE = COMMAND THEN GO TO COMMAND-SERVICE ELSE 

BEGIN 

END 

ALOC(JCB) 

CREATE(JCB DESCRIPTOR) 

BRANCH(READ'rASK I JC B) 

BRANCH(WRITETASK I JC B) 

GO TO EXTERNAL INPUT 

Figure 12 



2) READ TASK (A CREATED PROCESS) 

P(EMPTY I JCB) 

FILL(ALOC(READ BUFFER) ,READ ,STATUS) 

V(FULL,JCB) 

IF STATUS = MORE THEN GO TO READ TASK ELSE EXIT 

Figure 13 

3) WRITE TASK (A CREATED PROCESS) 

P(FULL I JCB) 

EMPTY(WRITE, DAI~OC(READ BUFFER) ,STATUS) 

V(EMPTY ,JCB) 

IF STATUS = MORE THEN GO TO WRITE TASK ELSE 

BEGIN 

END 

EXIT 

DALOCRES(JCB) 

BRANCH(TERMINATION I STATEI I MESSAGEJ) 

Figure 14 



P(SEMAPHORE) 

SEMAPHORE = SEMAPHORE ~ 1 

IF SEMAPHORE < 0 'lHE.N SUSPEND PROCESS 

RETURN 

V(SEMAPHORE) 

SEMAPHORE = SEMAPHORE + 1 

IF SEMAPHORE < = 0 THEN AWAKEN PROCESSES 

RETURN 

Figure 15 

34 



35 

4) Termination algorithm (see Figure 16) 

The task executing the termination algorithm simply sends a message 

back up to the Monitor via the event mechanism o The conditional is to test 

to see whether or not the message was received by the Monitor. The message 

is re-transmitted until it is receivedo At this time the task terminates. 
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4) TERMINATION (A CREATED PROCESS) 

CAUSE(EVENT 1 I STATEJ I MESSAGEK I I l, l, STATUS) 

IF STATUS(NUMBER) = 0 THEN GO TO TERMINATION ELSE EXIT 

Figure 16 



CHAPTER III 

CODE & STRUCTURES 

III. Introduction 

III .1 Common code & Structures 

III. 2 Monitor code & Structures 

III. 3 Peripheral driver prototype code & Structures 

37 



38 

III. Introduction 

This chapter deals primarily with the internal structures implemented 

in both the Monitor and the peripheral driver prototype. Since the amount of 

code written totals close to 400 pages ( See APPENDICES II AND III), it 

would be impractical to detail all of the coding styles, techniques, and struc­

tures employed o In order to give the reader the proper flavor and scope of 

the work, only the most important areas will be discussed. For the super 

inquisitive, the listings with comments are included in the Appendix • 

. The chapter is broken down into three sections. The first deals with 

the universally common structures (e.g. core, queue, and task management). 

The second and third sections describe particular portions of the Monitor and 

the peripheral driver prototype, respectively. 



III. 1 Common Code & Structures 

IIL 1 .1 Memory map 
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All modules can be separated into four distinct sections (see Figure 

17) • The first is the code of the algorithms. It is the set of inst ructions 

that is never modified. It is followed by the set of constants, lists, and 

tables that are likewise never modified. The third section contains all the 

queue heads. And the la st section is the dynamic storage, or buffer, area. 

These four sections describe the memory map for any module. Since 

the first two sections are never modified, a simple debugging trick is to com­

pare the first two sections of a module after it has run to its original self. 

If the two don't match, then the ·programmer knows that there is a bug in 

the pure procedure -- modifying an algorithm. 



· LOCAT I ON--COUNTERS ----·-···--·---- -····---·-·-··ME.MORY---MAP--··-·-·-·-· ---·--

97 .. ---------HEAD--·· ··- -·· 
98 • 
99 ""···--·· -------·--··-····-···· . 

100 * 
--··-·--·- ·--------····-101 .. *·----·-·-·-··-····--·-----··--· ··- ···- --····-

102 * 

LOCATION COUNTERS 

·-·--···- ·--·--··------- .. 1C3 *···-----·--·THE FOLLO~>J!N~ PREDEF!NEs rHE ORDER. ·IN WHICH rHE LOCATION 
104 * COUNTERS WILL OCCUR~ INDEPENDENT OF THE ORDER IN WHICH 

__ ... ..... 1 0 5 * ····--;-- ..... THEY ARE USED WI TH I N THE PR 0 GRAM. 
106 * 

·-··· 0 0 0 0 0 0. ----------1 G 7 .. ------ USE .. - . . C 0 DE 
000000 108 ZCODE BSS 0 

... -- 1C9 * . ------·· .. 
110 * 

0 0 4 6 ~ O ·- .... . . . 1 1 1 US E 
004620 112 ZCONS BSS 

·------ ··113 ·· 'fL .. 

1t4 * 

CONST 
0 

_ 0 0 5 1 4 0 .. . . _ ... ·- . 1 1 5 . . . _ U S E ... . .. - Q S T 0 R 
005140 116 ZQSTR SSS 0 

·- ·- - .117 * 
118 * 

. 005~00 . _____ _. ____ 119 ____ -···--USE .... -····· STORE. 
005300 120 ZSTOR ess 0 

... ···-·· 121 * .... -·-· .. 
122 * 

.000000. 123 ---···- --- usE - .. CODE 
124 •$• DISK·. MHEDEFS 

Figure 17 

MAIN PROGRAM SEG~ENT .. __ ·--··-· -- . -. ··- ....... _ .... 

STORAGE FOR CONSTA~TS• TABLES 

.. ····- ··---·-· ··-·-·-- -·-----···----·-----------

FOR .. ALL-· QUEUES .......... . 

.~FOR. ALL .. DYNAMIC .STORAGE .. ----·--··--

CODE LOCATION COUNTER. INITIALLY 

. . 

~ 
0 
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III .1o2 Task control Blocks (TCB) 

A task as defined ear lier is an EP, IP word pair the EP, environ-

ment pointer, points to the task's modifiable, or work, area and the IP, in­

struction pointer, points to the next instruction of some algorithm that the 

task wishes to execute. As pointed out earlier, this allows for the 'simul­

taneous 1 execution of multiple tasks, i.e. multi-programming or parallel proc­

essing. In actuality, since there is only one processor on the G.E. system, 

there can be only one task in execution. All other ready-to-run tasks are 

queued on the processor queue waiting· for the currently executing task to 

either terminate or block. As soon as this happens, the processor is as­

signed to the next (top) task of the processor queue. The effect is seemingly 

parallel processing. While several tasks may be blocked waiting for I/O to 

complete, another task is executing code. 

Since there can be many tasks in various states ·of execution, the 

task's EP was standardized (see Figure 18). Each data area is 24 words 

long with the la st half reserved for temporary storage. The first three words 

deal with Executive status return after the issuance of a system primitive. 

Control is transferred to word three of the block after the status has been 

returned. It contains an execute double statement, 'XED', which links this 

task block onto the processor queue. This moves the task from the blocked 

state to the ready-to-run state. The remaining four words contain support 

pointers -- pointers to additional information. 

The macro GETT creates a task. The macro will return in symbolic 

index register T--T for task--a pointer to an allocated block 24 words long. 

To terminate a task, the RELT macro is called. It returns the 24 word block 

pointed to by the contents of symbolic index register T to the core manage­

ment routines where the contents of T are destroyed (i.e. made to point out 

of core bounds) . 
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III. 1. 3 Queue Control Block (QCB) 

All modules are internally organized around a set of queues. Each 

resource has associated with it a queue on which are put all tasks currently 

requesting that resource. As seen from the description of the major algorithms, 

the queues are used for synchronizing a-nd -communicating between algorithms o 

This synchronization and communication is of paramount importance in a system 

where many tasks are competing for a few limited resources. 

To ease coding problems, all queues used in all modules are of the 

same structure -- a 16 word block (see Figure 19). A queue consists of a 

possibly empty linked list of task control blocks. The pointers point to 

word 4 (Q $0FFST) of a block. The link pointers are stored in word 3 (Q $LINK) 

of a block. The word at location Q$FIRST points to Q$0FFST of the first block 

of the queue. The location Q$1AST points to Q$0FFST of the last block of the 

queue o The empty queue is denoted by the word Q$1AST pointing to Q$FIRST+l 

(i.e. pointing to itself). 

Accompanying the queue structure is a set of macros that will manip­

ulate any queue. For example, task blocks may be enqueued via the ENQ 

macro and dequeued via the DEQ macro o 
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Figure 19 
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III e 1o4 Core Control Block (CCB) 

As mentioned in the memory map discussion, the fourth section of all 

·modules in the dynamic storage area. This area is organized into the free 

memory list o The list consists of a possibly empty linked list of blocks e 

The forward/backward pointers of a block point to the first word of the suc­

ceeding/preceding blocks, respectively. The link pointers are stored in words 

0 ·and 1, respectively, of the block (see Figure 20). Hence the minimal the­

oretical size of a block is two words; the practical· s.tze is eight. The total 

length of the block is also kept in word 0. By design conventions, the 

pointers are upper half quantities and the length is a lower half quantity. 

The empty list is denoted by the forward link of R$FIRST pointing to R$IAST 

and the backward link of R$IAST pointing to R$FIRST (see Figure 21). 

There is a set of macros, RELC and GETC, at the programmers dis­

posal. RELC releases a block of core back to the free memory list. As a 

safety feature, each block released is first checked to see if it is out of 

bounds of the dynamic buffer area ·and if it has already been released. If 

either condition holds, the module is halted and copied out to a dump file. 

GETC returns to the caller a block of memory. The ·s-i.2.e requested is 

rounded up to the next multiple of eight. If there is no block big enough 

on- the free list to satisfy the request, a system request is made to expand 

the size of the dynamic buffer. 
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III o 1 o 5 MACROS 

Programming applications frequently involve ( 1) the coding of a repeated 

pattern of instructions that within themselves contain variable entries at each 

iteration of the pattern and (2) basic coding patterns subject to conditional as­

semb-ly at· each occurrence o The ma·cro-operation ·gives the programmer a short­

hand notatioh for handling (1) and (2) through the use of a special type of 

pseudo-operation referred to in the GE- 62 5/63 5 Macro Assembler as a MACRO [ 4 J 
Having once determined the iterated pattern, the programmer can, within the 

MACRO, designate selectable fields of any instruction of the pattern as variable. 

Thereafter, by coding a single MACRO instruction, the programmer can use the 

entire pattern as many times as needed, substituting different parameters for 

the selected subfields on each use. 

When the programmer defines the iterated pattern, he gives it a name, 

and this name then becomes the operation code of the MACRO instruction by 

which he subsequently uses the macro-operation. 

What follows is a discussion of the more representative MACROS em­

ployed. Specifically, MACROS dealing with (l) system calls for executive 

services, such as opening a file or reading/writing an opened file, (2) parallel 

tasking for multiprogramming capabilities, and (3) diagnostic aids, which 

greatly facilitated the debigging of the module are treated in detail. 

All trapping system calls for executive services are done through 

MACROS. Essentially they supply a mechanism whereby a slave task can 

issue requests to the EXECUTIVE for services,. Each of these MACROS is 

coded to the following specific conventions: the first instruction is a 'TSXO', 

a transfer and save the current Instruction Counter plus one in Index Register 

XO, to the subroutine with the same name as the MACRO; it is then followed 

by the argument list for that particular executive service. 

The READ macro (See Figure 2 2) typifies a system call for an ex­

ecutive service. Figure 23 points out the importance of MACROS in the over­

all-- design., The READ subroutine, which is called only by the READ macro, 

in turn employs the three following macros: 
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1) SETUP (see Figures 24 and 25). This macro and subroutine 

combination initializes the Task Control Block for the task currently 

wishing to make a system call for any executive service o It zeroes 

out the first three status words of the TCB and places the execute 

double instruction in the link word of the block.. This instruction 

links the task unto the processor queue after the executive service 

call is completed o SETUP also places the proper IP in the TCB 

such that the task can continue executing its current algorithm .. 

2) CKPT (see Figure 26) -- Checkpoint is a diagnostic tooL If 

the assembly time debugging flag, $DBG, is on, this macro will 

cause the registers to be stored in 8-word blocks in a circular 

queue. This is very useful for backtracking of an error o 

3) EXIT (see Figure 2 7) -- The EXIT macro terminates a thread 

of control by returning to the task distributor. 

Thus the READ subroutine works as follows~ 

It saves the pointer to the caller, but bumps the return past the argu­

ment list.. It sets up the Task Control Block.. Next it picks up the parameters 

from the argument list and for debugging purposes saves the registers in a cir­

cular debugging queue. The MME instruction notifies the Executive of the 

system calL Instead of waiting in an idle loop for the completion of the call, 

the task relinquishes control of the processor by executing the EXIT macro. 

This is how the module is multiprogrammed .. 

The la st major important· common macro is the BRANCH macro (see 

Figure 28). Any task that executes the BRANCH macro creates another 

asynchronous task.. This is the final part of the multi-programming system. 
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III .1. 6 Communications Network 

There exists a private communications network among the Monitor and 

all of its submodules {i.e. the peripheral drivers). At start up time for the 

Monitor, it creates the network by- opening three scratch events and passing 

a Jile _reference number, FRN, of each to each submodule spawned. For the 

submodules, these events are referenced by canonical numbers: 

1) FRNO -- This is the command event for the drivers. Each 

driver is allowed notify access only. Commands are channeled 

to the specified submodule by the STATE when caused. 

2) FRN 1 -- This is the command reply event for the drivers • 

Each driver is allowed cause access only. In order to inform 

the Monitor, a peripheral driver ·simply causes this event with 

the proper STATE • 

3) FRN2 -- As implied above, FRNO and FRNl are an input/output 

pair. FRN2, however, is not paired at all. The monitor uses 

this event as a pass event sending files to be processed and 

devices down to its sons. The sons {peripheral drivers) never 

pass anything back to the Monitor. They simply close the files. 

See Figure 29 for the message formats used in the communication network. 



5226 • 
52~7 • 
52?8 • 
52?9 • 
s;:Jo .,_. 
52:: 1 .. 
5232 ~ 
52.)3 'It 

5234 ~ 

MESSAGE f O~~ATS: RETUQNEO IN TssRw2.T (UPPEq> 

F' 0 R F R ~~ 2 - -
8ITS O - 3 ~ J08 NUMPER cwITH O ILLeGAL) 
8 I T S 4 • P A N N C: R ( 0 '.! M E A N S SU P P L. V 8 ,l N 'H: R ) . _ .. . -· _ __ . 
bITS 5 • OUTPUT MODEl 512/ 320 (ON MEANS 320) 
bJTS 6 -17 ~ START AnDRESS (lN ELEMENTS> 

5235 * . _ .... FOR. fRN1 --
5230 * SITS 0 - 3 :.: MUST SE ZERO 

____ 5 2 3 7 * _ -------------·- ____ .. ___ B I TS 4 """ -7 =r C 0 i--1 ~AND ... _ ·-· ____ _ 
.5238 • BITS 6 •14 = <NOT USED> 
5239 *. ·-·-··---·--·-··--·----·BITS 15-17 ::; DEViCE UtlIT NUMBER co-7> 
5240 ~ 

5 2 4 1 * ---· ... - ·- .. --- .. -··--
5242 w FOR FRNO --

___ 5243 *----
5244 * 

_____ 8 I TS ... O - "". 3. n JOB NUMBER . < MUST-.8E._. ZERO.)-------------------·· 

5 2 4 5 • . - .. ---- . . -· .. -. -
5246 * 

BITS 4 • 7 = COMMAND 
8 I T S a -1 4 • < N 0 T U S E D > ___ . _ -·· __ .. _ . _ _ ___ .. __ . 
BITS 15•17 • DEVICE UNIT NUMBER (0 THRU 7) 

Figure 29 

(fl 

co 



59 

III. 2 Code and Structures of the Monitor 

III. 2 .1 Job Control Block (ICB) 

The Job Control Block (see Figure 30) is· merely an extension of the 

Task Control Block. The JCB contains a coded description of the request 

submitted by a slave process. 

JCB for the coded instructions. 

The task executing the request examines the 

The JCB also contains additional information 

(e.g. the user number to bill, a unique number for job identification pur­

poses and lots of debugging aids -- the extra pointers to the TCB, etc.). 



·- ... JOB CONTROL. BLOCK DES CR I PT I ON 

502 
503 * 
504 * 
505 * 

. HEAD J 

Jen 
5 0 6 * ····-··-- ·- ---······· .. -·-·--···- . ··- .. 
507 * 
508 * 
509 * 
510 * 
511 * 

rHEsE sYM80Ls ARE USED IN REFERENCING SPECIFIED WORDS 
IN THE JOG COMiROL BLOCK <HERAFTER CALL JCS)~ 

0 0 O 0 0 0 __ . .. 5 12 Q FR '1 . . .. E Q U .. -- . - 0 C Upp ER l FR N 0 F ASS 0 Ct ATE O·. IN p UT--· FILE ... ·-·-
000001 513 OFLOC EQU QFRN~1 R/~ PTR POSITION OF INPUT FILE IN ~CFRN• 
000002 514 FRN EOU - ... DFLOC+l FR~ GF FILE TO 8E PROCESSED 
000003 515 TY?E EQU FRN+1 CtJPPER> TYPE 
0 :1r.100 3 5 16 Di SP E OU TYPE (LO~·: ER> DIS P 0 SIT I 0 N 
0 0 O 0 0 4 5 1 7 A C 0 D E E Q U D 1 S P ? 1 ;,, C 0 i; F r-· 0 R A C C 0 1J N T I N G 

.. 0 ~J 0 0 0 S . --·- ___ 51 8. NC 8 _ .. E 0 U ---·-·--·AC 0 DE+ 1 . ---- - ....... ..: . --· C U? PER ) PT R T 0 NC B 
o~nGo5 519 TC8 EOU NCS (LO~ER) PTR TO TCB 
r [) 0 0 0 6 -. -- 5' ~ 0 s T A T I . E Q u ··---- .. N c 8 + 1 Pd T r A T E s T A T E F 0 R c 0 MM u N I c A T I a N ~). ..... . 
0 0 n 0 0 7 5 2 l J 0 R E Q U S T A T I + 1 J C ~~ N U M 8 E R 
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III. 2. 2 Notify Control Block (NCB) 

A Notify Control Block (see Figure 31) is nothing more than a TCB 

with frills. The perpetual tasks which execute the external input algorithms 

(see Figures 6 and 12) have an NCB instead of just a plain TCB. The 

extra is for -identification of the· request and what ~'.and how to handle a re­

quest after it is received. 



535 * NCS 
536 * - ------····· .... 

537 * rHEsE sYM90Ls ARE usED IN REFE~ENCING SPECIFIED WORDS 
5 3 e' '* . . .. ··----· .. I N THE N 0 T I FY ? L 0 C K U. L I A S NC B ) • 
539 * 
51.0 * 
541 * 

- A NC8 y s A res 

000000 ·- ... - :; l 2 SRv·l 1 -----EOU . TS SR ~"11 
T :3 .SR 11! 2 0 0 () 0 () 1 51.3 

OOOC:02 54~ 

OG0003 51. 5 

GOC004 - .... --···. 546 
n n lHJ r, 5 547 
0r.r.\c:n5.-- ----- 5t.S 
r:: n n :Jn b :; /,. 9 
0:JOOG6 ~~) 0 
oonoo7 :_i51 
(' CHJ IJ 2 7 ~- ,.- '"' :> .) c.. 

0ono26 5 :J 3 
0 0 0 0 2 5 ·- . ·-· ·- . ~ ;.:~ ~ 

,, ·-· .... 

OG01J?.4 ~~55 

000023 5:,6 
cooo:?2 5S7 
0000;~1 S5A 
0G0020 5S9 
r. :l i) I) 1 7 --·· _ _ C:-i 6 0 
080016 56l 
00001:> 562 
(1 0 (J 0 1 4 563 
0CHJ013 564 
OOO'J12 :)6~ 

0 0 Ci 0 1 1 .. -·- - - ::5 0 6 
00CH)10 567 
ono.'J24 568 
ci 'Jo a 2s 569 
OQOD30 ... -· . - 570 
000031 .571 
0 0 () 0 3 2 -- -·--·- -·. :s 7 2 

573 

SR:~2 EOU 
Rf:T. EQU . 
XED EGU 
i~ . .\ 
LINK 

EOU 
ERU 

T S~ET 
T $ '.(f:D 

TST~"''.A 
T3LI'.\JK 

F\ L I N K. . -· E I) U .. -- . L I ~J 1< 
1'i C ::-~ . E 0 U T ~6 "J C ~ 
Jes ECU ,_ T~Jcs 
A00R EoU T~SPARE 
T 7~ M ? 1 E Q U . . .. . T J; T E ~~ ? 1. 
TE:",-.A?2 EC:,U 
I :::--~p.3 ... EOU .. 
TE:"'.P4 EQU 
TEMP5 EQU 
r~~~;::i6 Eou 
T EJ1 P7 t: Q U 
T f-M p.g EOU 

r·1,1T:--1r:'2 
T ::, T '-:: ~~ P 3 
TT.T~~P!! 

i 'b T E~F·3 
T'r>T~>·~? 1:J 
T'3T'.::~?7 
- ~ .... ~\ .. t)"" I ..ti l ~~. ,•, r· o 

. T ~ ~~ q 

TEM10 
TE~'.11 
TE:M12 

.. E c,1 U _ ·-·-· . T ·; T ~~ :,~ 9 

TEM13 
T::~·q4 

EGU T.3T:?.~l0 

. E 0 U . . . .. .. . T ~ T E ~ 1 1 
E 0 U T :.q c: ~-~ 1 2 
E Q U ... __ . T '.:; T ~ '."' 1 3 
E 0 U T :; i ?. '.), 1 .1 

TE rj 1. 5 .. E GU --·---- T 3T2>~1 3 
TEM16 ERU T3Y~~16 

!:RN .EPU. '. ..... TEMP:t 
STATE EOU i'.;.;1P3 
() F R N E Q U _ .. . T '~ L ':: \J 
OFLOC EQU GPRN~l 

f~ lJ Sy ·--· E Q U ···---··· _Q FL OC + 1 

000033 5 7 4 R°LJ r~ ... E Q U . ______ . . 8 !J S Y + 1 

000034 
000035 

575 
576 
~77 QUEUE EQU RU~+1 

. 5 7 8 .RE s ___ ·-·-- E c U __________ Q ~J E UE + L .... __ ........ . 
;)79 

~:I TH EXTRAS• 

( L 0 1~ E R > · · R E S T A R T · A F T E R ~ N 0 T I FY-··· - -· -··- ·- ····· .... · -

AsCii ABREVIATION OF NCS 

..- - -·~- - ..... --·-·- -·--- - . - -- -··--··-·····--·--·- .... _ ... - ·-·· ... -·-····--·· ...... -· ... 

ERN FOR NOTIFY ***BENE NOTA•o• 
STATE FoR NOTIFY •o•BENE NOTA*~* 
(LJ?PC.R> iNPUT Q FILE 
R/~ PTR FOR ~QFRN~ 
NO& OF FILES CURRENTLY ACTIVE .FRQM __ THtS __ 
J"\?UT CJUEUE FILE 
PTR To RSQMAX FoR THE TYPE REOURCES 
NE~JED By THIS J08o IF RSOMAX = Ob 
S~CUUJ IGNORE H 1 M FOR NO!,o.J (SAVVY?> 
PTR TO WAIT Q-LIST TO PLACE J08 ON 
R E S 0 \ .' F-~ C E L I S T ( ~ U S T 8 E L A S T > 
1' :-.; ~ S >•:A Y vJ f:: TES I F t RS T T 0 SEE IF WP.' 

THEN 
(j) 
N 



63 

III. 2. 3 Peripheral Management 

The peripherals are managed exclusively by the Monitor. It is 

responsible for the allocation of all resources. The peripheral drivers never 

have to worry with scheduling and managing per se. The Monitor has all 

the peripheral I/O devices organi2ed into a hierarchical structure. At the 

head of this structure is the peripheral type table. It has an entry for each 

type of system resource (e.g. line printer, mag tape, etc.). If the entry is 

empty, then there are no resources of that type ever available (e.g. invalid 

types). If it is not empty, it contains a pointer to peripheral header table. 

The peripheral header table is composed of device headers. A de­

vice header is the item pointed by an entry in the peripheral type table. 

A device header contains: 

1) a pointer to a device table, 

2) information regarding the configuration of the system (e.g. 

the· maximum number of devices of a certain type, the number 

the Monitor owns, the number currently free, accesses allowed 

on device, etc.). 

The entries of a device table have a one-to-one correspondence be­

tween a 'device' and the real physical I/O device in the machine room. The 

device contains the name of the device, the FRN when opened, flag bits 

telling of the current status, and if busy, who is responsible. 

All of these tables are generated by Macros. There is a pair of 

macros GETP and RELP that sei:z.e and release a peripheral of a given type. 
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III. 2. 4 Operator Interface 

The operator interface is a set of routines that allows for conversa­

tion between the monitor and the operator of the system. The conversation 

takes form in the set of the following five commands: 

1) GET <peripheral-name >; ••• ; <peripheral-name > 

(where < peripheral-name > is the 4 letter generic name for 

any peripheral device). 

It reopens the peripherals identified by the four letter abbreviations. 

After a successful open, the peripheral is passed down to the ap­

propriate peripheral driver via the communications network. 

2) RELEASE <peripheral-name >; ••• ; < peripheral-name >. 

The Monitor sends a command via the communications network to 

the appropriate submodule telling it to close the specified peripheral 

as soon as possible. The submodule when finished will send back 

a corresponding message. 

3) KILL < peripheral-name > ; ... ; < peripheral-name > 

This is an immediate RELEASE command. The output to the 

peripheral is stopped ·immediately. 

4) START <peripheral-name >; .•• ; <peripheral-name > 

It is a command to restart from the beginning the output to the 

specified peripheral. 

5) EXIT 

The command to terminate the conversation with the monitor. 

The conversation takes place on the operator's console. Thus there 

will be a record of the commands for later debugging if necessary. The con­

versation is initiated by the operator. By running a certain program, the 

operator can 11 call up 11 the Monitor for a conversation. 
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III. 2,. 5 Initialization 

The Monitor initialization routine is a very simple procedure. It 

initializes the registers and location zero in order to catch wild transfers 

to the beginning. Through a system primitive, it sets up the fault vector. 

It then opens the various system files (e.g. PRINT-FILE-QUEUE, PUNCH­

FILE-QUEUE, PRINT-FILE-EVENT, etc.); it then opens the peripheral driver 

modules. The next step creates the internal communications network be­

tween Monitor and submodule. It opens three scratch events (EVENT
0

, 

EVENT
1

, EVENT
2 

(see Figure 4). It completes the system by spawning 

the peripheral drivers. At spawn time, the Monitor passes a link to the 

communications network to each submodule. The set of predefined I/O 

devices are opened and passed to the appropriate peripheral driver. 

Lastly, the Monitor allows slave process requests to be accepted by 

putting out notifies on all events. It then goes blocked waiting for 

any request (see Figure 6). 
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III o 3 Code and Structures of the Peripheral Driver Prototype 

III. 3 .1 Job Control Block (!CB) 

There is a one= to-one correspondence between a JCB and a peripheral. 

Therefore the number of JCBs equals the number of peripheral devices a module 

can have at the maximum. Hence the JCBs are all pre-allocated for the fol­

lowing reasons: 

1) Since a JCB is allocated at job initialization and is not 

released until the job completes, we don't want· memory tied 

down that long. 

2) Also Ne don't want to create holes in the dynamic buffer 

area. 

3) There are only as many JCBs as real devices (currently 

3 -- 2 for the line printer module and 1 for the card punch 

module). 

There is the following pair of macros that manage the JCBs: 

GETJ gets a JCB for the calling routine 

RELJ releases a JCB (validity checks are made, of course) 



III. 3. 2 Notify Control Block (NCB) 

For the sake of symmetry, the NCB' s of the peripheral drivers 

were coded identical to those of the Monitor. For a full description, see 

the discussion in section III.2.2 and see section III.1.6 discussing the 

communications network. 
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III. 3. 3 Peripheral Management 

There is no peripheral management per se for a peripheral driver 

prototype. All managing is done by the Monitor. That is, a driver never 

has more jobs to process than it has I/O devices to send the data. 
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III. 3. 4 Initialization 

The peripheral driver initialization routine is very simple. It 

initializes the registers and location ?ero similar to the Monitor. Likewise 

it sets up the fault vector. The last step is to create a set of tasks to 

talk to the Monitor via the communications network -- event structure. 

These tasks execute the external input algorithm. The first statement of 

it is to go blocked waiting for an interrupt signal. {See Figure 12). 
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CONCLUSION 

During the summer of 19 71, the following portions of the Input/Output 

Scheduler system were implemented: 

1) The Monitor was fully implemented. All five major algorithms were 

implemented and have run o Also, the operator's command language 

was coded to allow the operator control over the I/O peripheral de-

vices. 

2) Of the peripheral driver prototypes, the line printer and card punch 

modules have been fully implemented. Only the card reader module 

lacks to be coded. The coding and debugging of such a card punch 

module, given all the standard macros, structures, etc., would take 

approximately two, maybe three, man-weeks of work. 

As currently implemented, the Monitor is roughly 3 1/2 to 4 K of code, 

including the dynamic buffer area (see Appendix II) • The line printer module 

and card punch module, due to striking similarities of the devices that they 

controL were coded together in a single module (see Appendix III). Together 

they are roughly 3 K big, including 1 K of dynamic buffer area. Hence the 

overall system is approximately 7 K. Yet the Monitor is not core resident. 

Thus the effective s-ize of the system drops to 3 K. Although the peripheral 

drivers are allowed to be core resident (in order to increase their efficiency 

when transferring data), they are swappable. When there is nothing for them 

to do, the whole I/O system is swapped out of core, unto the drum, waiting 

for a request. · 

This new system, when fully· implemented, would remove approximately 

3 1/2 K of permanently core resident code from the present Listener. This is 

the same order of magnitude of core that would be used by the new I/O 

Scheduler system. Yet the new system includes the double-buffering of data. 

The old Listener was single-buffered. Moreover, the new system handles the 

two line printers; the Listener handles only one. This IOS system has been 

running experimentally since September of 1 71. Although some 11 bugs 11 have 

appeared, they have been corrected. The output efficiency of the system 

has noticeably increased. 
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PREFACE 

Who 1his Manual Is Intended For 

This manual is prjmarily j_ntended as a tutorjal and reference 
document for system programmers who are developing assembly language 
code which js to be run under the R&DC 600 operating system. A 
general familiarity with the GMAP assembly language and the fault 
and interrupt features of 600 machines is assumed. 

The overview portjons in the manual can also be used to provjde 
an :introduction to some of the features of the operating system. 
Addjtional informat:·on can be found in separate documents.I 

Structure of the Manual 

Section I gives a general overview of the operating system. 
The structure of the Executive is described together with the basic 
terminology which is utilized in descrjbing its actions. 

Section II gives a general description of i:he primitive commands 
whjch are available with the operating system. The technique for 
initiating a primitive command and handling the associated trap 
return is described in some detail. 

Sections III through V describe the I/O primitives, the File 
System and File Primitives, and the Event Primitives. 

Section VI provides a detailed description of each of the system 
primitives. 

The Appendices summarize information which is useful for 
reference purposes. 

How To Use This Manual 

Programmers should read the introductory and overvjew sectjons 
before attempting to utilize the primitive descriptions in Sectjon VI. 
The detailed description of the parameters which appear in these 
overviews can, however, be omitted on a first reading. 

1. "Overview of the R&DC Operating Sys tern", TIS Report No. 69-C-355, 
October 196 9. 

11Process Contrcl and Communication in a General Purpose Operating 
System." TIS Report No. 69-C-357. 

11The Design and Implementation of a Directory Hierarchy For A 
General Purposl: Operating Sys tern.·' TIS Report No. 69-C-356. 
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Non-Programmers should concentrate on the first few pages in 
Section II and Sections I and III-V. 

Suggestions and Criticisms 

Comments concerning this publicatjon are solic:ited for use 
in improving future additions. Please send any recommended additions, 
deletions, corrections, or other information you deem necessary for 
improving this manual to: J.E. Kapitula, 4C26, Building K-1, 
General Electric Research and Development Center; P.O. Box 8; 
Schenectady, New York 12301. 
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OPERATING SYSTEM OVERVIEW 

Introduction 

The following j s a brief description of the 600 Series Time Shared 
Computer System which has been implemented at the Research and 
Development Center. 

The system provides teletype c·omputing, remote batch and conventional 
batch processjng capabilities. The system has been designed to be 
sufficiently flexible to allow the incorporation of additional software 
and hardware developments with minimum effort and disruption of 
existing service. 

The impelemntation is based on multilevel executive structure, a 
generalized device i.ndependent file system, and a set of primitive 
commands issued to the executive by running programs. 

§ystem Capabilities 

The computer system design offers flexibility both in terms of new and/ 
or unusual peripheral devices and in terms of programming ease. The 
following broad service capabilities are provided: 

1) Teletype time sharing for (64) users 
2) Large program capability 
3) Extensive file system 
4) Remote and conventional batch processing 
5) An interface to remote and directly coupled computers 
6) Ability to utilize unusual peripheral devices. 

The teletype tjme-shared system presents the user with an interface 
similar to the Desk Side or Mark 2 Computer System. In addition, the 
teletype user is able to exercise the file system, run machine 
language programs, and use peripheral I/O devices and remote computers. 
The initial hardware configuration allows for -64- t.:eletypes. 
However, the system design will allow this number to be extended with 
suitable hardware additions·. 

The system has the capability of running large or small programs 
intermixed. The running time of a program is generally proportion1l 
to the amount of system resources used and to the load on the system. 

The system has an extensive file system. Users are able to access 
files by logical name, rather than by physical device. For most 
files the user has no control over the physical device allocation. 
The user is able to access, by name, certain peripheral devices, 
such as magnetic tapes, in a general manner. 
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JPERATING SYSTEM OVERVIEW (Continuedl_ 

A batch processing capability exists, as a person can initiate the 
running of a program from a card reader or magnetic tape unit in the 
same manner as from a teletype. 

Several remote co~puters are connected to the RT-IOC* via high-speed 
phone lines. A GE115 computer is used for remote entry and output 
of batch jobs. A PDP-9 computer is used to drive a large cathode 
ray oscilloscope display unit. A Varian 620-i computer and a 
GEPAC-30 computer are also connected and are used for special appU.­
cations. 

A directly coupled computer, the GE 4020 is employed for experj­
mental data acquisition, control, and data reduction. 

A Varian 522-i computer is being implemented as a disk controller 
for both the GE 500 and the GE 4020 computers. 

The system is able to handle new and unusual peripheral devjces 
which may ar.rjve from time to time with a minimum of reprogranuuing 
both in the executive and in the user programs. 

1< Real Time Input Output Controller 
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Sys_~em Hardware Overview 

The fol lowing is a summary of the hardware configuration. The bas:; c 
unit of the system 1s the 4 Base Address Reg5.ster 600 computer wl1~ch 
is composed of three major modules: memory, processor, and real 
time input/output controller (RT-IOC). 

The 600 system consists of a single processor module, an RT-IOC, and 
tv18 6LtIC memorv modules. The memory is composed of Lvrn memory 
(system) controllers and 64K of 36-bit (plus 1 parity bit) magnetic 
core storage wjth a 1.0 microsecond read-restore memory cycle time 
per controller. 

The processor has been modified to include four base address registers 
for address relocation and protection. 

Tile RT-IOC serves as the j_nput-output interface for the system. This 
device is capable of transmitting data, in an asynchronous manne::, 
between core memory and up to 32. peripheral devjces. The following 
devices are attached to the RT-IOC: 

1) 1Wo -32- channel teletype multiplexors 
2) 2 by 8 d:tsk controller with two disk files. 
3) 1 by 8 tape controller with eight tape handlers 
4) Card reader (1100 CPM) 
5) Card Punch (200 CPM) 
6) Two line printers (1000 LPM) 
7) Console teletypewriter 
8) 1 by 8 high speed communications line multiplexor (CI.M) 

(interface for remote computers, etc.) 
9) Interface for GE 4020 (Memory to memory interface) 

10) High speed analog to digital converter 

A diagram of the configuration is shown in Figure I-1. 
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Master and Slave }bdes of Operation 

The R&DC operat~ng system utilizes both the Master and Sla·Je mcrl es 
of operation wh5ch are available with 600 mach1nes. 

Pro8rams which run in Master Mode have access to the entire mEmo~y, 
may initiate peripheral and internal control functions, and do not 
have base address register relocation appU_ed. Only the Master Hode 
E)~ecut:ive j s allowed i:o execute in ·Master Mode. 

Programs run in Slave Mode have access to a limited portion of memory 
and cannot generate peripheral control functions. USER PROGRAM'S 
WILL ONLY BE ALLOWED TO EXECUTE IN SL.A.VE MODE. 

Structure of the Operating System 

The operating system. can logically be divided into three categories: 

- The Multi-Level Executive 
- The File System 
- The Primitive Corrnnands 

A brief discussion of each of these categories 1s given in the 
following paragraphs. 

The ~'lulti-Level Executive 

The System Executive consists of three levels 

1) The Master Mode Executive 
2) The Slave Mode Executive and Listener 
3) Sub-Operating Systems 

The Master Mode Executjve is that portjon of the executive which 
executes in master mode. 

Its prjnc 5_ple function is the execution of sys tern input/output 
primitive commands. The master mode translates these primitive 
commands, expressed in terms of logical parameters, into commands 
recognized by the hardi'l3re. Master mode services the interrupts 
generated and returns to the user the physical and logical status of 
the operation. 

Another function of master mode is the running of processes. It sets 
the BARS to the squeeze or normal settings, returns all traps out­
standing to the process, and sets the process into execution at the 
approprjate location. 

Other Master Mode functions are fault handling, disk and drum 
allocation, and hardware malfunction servicing. 
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The Mul~i-Level Executive (Continued) 

The Slave Mode Executive directs the allocation of processor(s) 
and memory to processes and has the real control over the system. 
The slave mode executive decides process scheduling, detenn~ining 
when a process should be swapped out and the next process to be 
swapped in. It also executes the control and file system pr:imiti\Jcs 
and maintains the file system catalog. 

The Sub-Operat~ng Systems provide d:i.rect interfaces to the user. 
These systems will provide the teletype user with interfaces similar 
to the Desk Side Computer System or Mark 2 and the batch user with 
a system similar to the GECOS Operating System. 

The File System 

The File System allows the user to store and retrieve data and programs 
from a mass storage file by logical name rather than by physjcal 
devJce and address. The Fjle System provides protection agajnst 
improper use of saved information and also allows simultaneous access 
to the same file by several users. The File System also provides 
input/output capabilities with convent~onal peripheral devices in a 
similar manner to accessing a mass storage file. The user also is 
able to access unusual peripherals and remote computers through the 
file system. Finally, the File System provides a mechanism, the 
event, by which different processes can communicate with each other. 

The Primitive Commands 

The Primitive Commands may be viewed as a set of macro calls, 
available to slave mode processes, which effectively extend the 
capabilities pro"'.d.ded by the hardware. In particular, Lhey relieve 
the user of the need for dealing directly with peripheral devices. 
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Executive Overview (Continued) 

Processes, Segments, and the State Vector 

The process :Ls the bas:i.c unit of activity j_n the system. The nodon 
of a process can perhaps best be described by enumerating its 
characteristics. 

A process (a son) is created by another process (its father) by the 
system Spawn Primitive. All processes are descendents of a system 
process called the Listener which is the only process running when 
the system is first initialized. 

A process has the following ent1.t:f.es associated wj.th it: 

1) From 1 to 4 segments 

2) A set of items (files and events) which the process may access. 

3) A state segment 

When a process is spm·med, the father can spec:f.fy the contents of 
from 1 to 4 cont5.guous areas 5n core, each of whi.ch is to have a Base 
Address Register set around it. The contents of the contiguous areas 
of core associated with the process j_n this manner are called the 
segments of the process. A segment may be either a core image of a 
father's fj_le or a segment of the father. When a process is ~n 
execution, all of its segments must be in core. The manner in which 
a slave mode program addresses its segments is descrjbed in the 
discussion whj_ch follows on Base Address Reg~ster usage. 

The files and events which are accessible to the spawned process, and 
the type of access allowable, are also specified by the father when 
the process is spawned. 

The state segment is a unique block of data, assocj.ated w1.th each 
process, which is accessible only to the executive. The state segment 
j_s created when the process is spawned and is used to store the 
:information needed by the master and slave executives to run the 
process. 

A more detailed descr:i.ption of the state segment is given 1.n the 
discussion on Basic System Tables in Section IV. 
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Base Address Register Usage and Slave ~bde Addr~ssing 

All addresses for programs running in slave mode 
are relocated relative to an address which ~s specified in one of ~he 

systems L:. Base Address Registers (BARS). Before this relocation 
occurs, the slave address is compared with a maximum length setting 
whj ch :i.s also contained in the BAR. (See Fig. I-2A). If the slave 
program attempts to address a locc:ition whJ.ch falls outside of this 
ma:dmum lengths a memory fault occurs. A BAR also provides a bit 
which when set prohibits the slave mode program from doing a write 
operat:Lon in the area defined by the BAR. The BAR selection is 
determined by bits 0-1 in the slave address as summarized below. 

Slave Address 
(Bi ts 0-1) 

00 
01 
10 
11 

AddrE~ss Ran~ 

000000-177777 
200000-377777 
400000-577777 
600000-777777 

Af; soc i.a ted BAR 

BO 
Bl 
B2 
B3 

As soc ia ted Segrnen t 

0 
1 
2 

The segments associated with a process correspond to the 4 BAR settings. 
That is, segment zero is associated with the memory bounded by BAR 0, 
segment 1 with the memory bounded by BlL1l 1, etc. The slave progra:-n 
can reference its segments by specifying an address associated witl1 
the correspond:ing BAR. For example, to reference segment 3 one would 
specify an address in the range 6000008-777777 8 . 

Note that the 18 bits which are allocated for a slave address enable 
the slave mode program to address a virtual memory of zl8 words (or 
approximately 262k). Although the slave mode program can utilize 
addresses in the full range of the virtual memory, the total length 
of the program will still be restricted by the.maximum amount of core 
memory which the system will allocate to his process. 

The interpretation of the 18 bit relative slave address and the BAL~ 
format is shown in Fig. I-2A. A further illustration of the mapping 
of addresses in the user's virtual memory to actual core locations 
(v:ia the BAR 's) is shown in Fig. I-2B. Note that for BAR utilization 
core is conceptually divided into blocks of 512 words. Both the BAR 
relocation origin and the maximum length associated with a BAR is 
specified in terms of these 512 word blocks. 
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FAULT AND INTEilRUPT HANDLING 

Hhen a fault occurs, control is automatically transferred by hardw3re 
from the process ~i.n execution to the appropriate location :i_n the hard­
ware fault vector. An execute double js done on the two .i_nstructions 
at this locaUon. The further action taken by the Master Mode Execu­
tj ·.:e depends upon whether the process in e:·~ecu.tion was in def aul :.=, 
normal, or squeze mode. The base location of the hardware fault 
vector is defined by a panel setting and consists of 3? consecut5ve 
locations in core. 

Default Mode 

A process js said to run in default mode when it has not declared a 
fault vector.·-" For any fault other than :Master Mode Entry or T:i.Ine;: 
Runout, control is passed to an abort routine in the Master Mode 
E~~ecutive which terminates the process. 

Normal Mode 

A process is said to run in normal (uosquczed) mode if a sla~e fault 
vector has been declared and the squcze primitive has not been 5.ssucd. 
In normal mode all faults except Master Mode Entry (HME) and Timer 
Runout (TRO) are passed back to the slave mode process at the fault 
vector previously designated by the slave mode process. 

This fault vector has a two word entry pair for each fault. The 
instruction counter and indicators are stored in the fj_rst word and 
control is transferred to the second word. The order of the faults 
is the same as in the hardware fault vector (See Set Fault Vector 
Primitive). 

Handling -MME- and -TRO- Faults 

The MME fault is used to call System Primitives, in normal 
mode it is not returned to the user fault vector. Control is, 
instead, transfe~red to a MME Fault Processor within master mode 
exec. The MME Fault Processor identifies the MME and then transfers 
control to the appropriate routine in the master or slave mode 
executive to process the MME. The return mechanism for l•Il·'IE fau:. ts :Ls 
described in the discussion on Primitive Initiation in Section II. 

* A slave program declares its fault vector by issuing the Set Fault 
Vector Primitive. For additional information on the slave fault 
vector see the write-up of the Set Fault Vector Primitive in 
Sect ion VI. 
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Fault and lntteruEt HandliQg (Continued) 

If the Timer Runout occurs in the slave exec, the timer is reset 
and control is returned to the slave exec. If the TRO occurs in a 
normal slave process, control is passed to the slave exec. The sla,..;e 
e;~ec ~ schedules and runs the next process (which may be the same one). 

When an interrupt occurs, control is transferred, by hardware, to an 
appropr :'._ate location in the hardware interrupt vector, where an 
e::ecute double j s performed in Master Mode. The Master 1'fode Execut:ivc 
then saves the process registers, timer register, instruction 
counter and indjcators, and invokes an appropriate interrupt handling 
routine. All outstanding interrupts are processed before control is 
returned to slave mode. Unless an interrupt has occurred for a 
special priority C'preemptive") process, control is returned to che 
original slave process. If a trap for this process has occurred, 
control is returned to the entry point of the trap. Otherwise, con­
trol is returned to the point of interrupt. In either case, the 
process registers, timer register, and indicators at the point of 
:;nterrupt are r2.store<l. (Note that the interrupts \vhich occur, m.:.1y 
or may not be related to an activity of the process which \·ms :i.n­
terrupted.) A more detailed discussion of interrupt handling is 
given in "Trap Routines and Trap Handlingn in Section II. 

Squeze Mode 

Processes which have declared a slave fault vector can enter a special 
mode known as squeze mode. The addressing space of the squezed pro­
cess represents a subset of the addressing space of the unsquezed 
program and is specified by a SETSQUEZE primitive in unsquezed 
(normal) mode. 

Processes are created in the default mode. They enter normal mode 
by issuing a Set Fault Vector Primitive. After issuing a Set Squeze 
Primitive to define the BARs of the squezed program, they can issue 
an nENTER SQUEZE MODE" primitive to enter squeze mode. The Master 
Mode Executive resets the BARs to the squezed values and runs the 
squeze program. If a fault (except Timer Runout) or an interrupt 
for the process occurs, the Master Mode Executive resets the BARb 
to the unsquezed values and transfers to the fault vector or trap 
word in the unsquezed program. All faults (except Timer Runout) 
which occur in squeze mode, including MMEs, are passed back to the 
fault vector in the unsquezed mode. However, a MME issued in the 
unsquezed mode is treated as a system primitive. The unsquezed process 
can reenter squeze mode by issuing another "ENTER SQUEZE MODE" 
primitive. 
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Sgueze }bde and Its System Applications 

In the discussion that follows, we shall elaborate upon the squeze 
and normal modes of execution of a slave process, and then ind~_cate 

applications in which the squeze mode may profitably be employed. As 
we shall see, these applicat~ons are those in which a slave process 
desires to execute a restricted portion of i.ts segments in a controlled 
inanner. 

TI.ecall i.:hat a sla-:;e process consj_sts of from 1 to !~ segments each 
ha-d.ng a corresponding BAR set around it. When the process e~~ecutcs 
i.n normal (unsquezed) mode, the BA.i.~ 's are set to their full values, 
whereas when the process executes :i.n squeze mode some of these I3Ai1. 
settings may be reduced or interchanged (See Fig. I-3). A process 
goes from normal to squeze mode when :Lt issues the ENTER SQUEZE M0DE 
primitive, having previously specified the new BAR settings for the 
process with a set squeze primitive. 

A squeze mode process returns to normal mode (and the BA~'s reset 
to the5r unsquezed value) whenever a fault or trap occurs. Note that 
squeze mode processes are distinguished from processes e2:ecut1ng 5n 
normal :node j_n that the ~Il:vIB fault :ts handled differently. A MHE fault 
which occurs when a process is in squeze mode is returned to the 
slave fault vector of the unsquezed process(as are all other faults 
of the squeze mode process) rather than being passed on to the 
executj_ve as a primitive call. The process may then handle the MME 
fault in whate~er manner it deems appropriate. Traps are also 
returned to locations in the unsquezed process. The utility for 
this feature will become more apparent in the examples which follow. 

I-10 



Example 1: Slave Mode DDT 

We shall first illustrate the operat5on of the squeze mode by describing 
its act:ion for a single base regjster system :;n which a Slave Mode 
Program is to be debugged using a Slave Mode Debugging package (Slave 
Mode DDT). The DDT program is to intercept all faults which occur in 
the Slave Mode Program and take an appropriate action. 

Let us assume that control is initially in DDT. The single BAR is 
set around both DDT and the user program and the processor mode is 
"normal". Before returning control to the user program, DDT issues 
the SQUEZE primitive which resets the BAR around the user program, and 
~n addition sets a flag which indicates that the process js now 
running in "squezeri mode. Control is then transferred to the user 
program which runs in the normal manner until a fault occurs. Whenever 
a fault occurs, the system fault processing routine notes the flag 
which indicates that squeze mode js in effect. 

The system fauli-. routine, therefore, resets the BAR about both DDT and 
the user program, clears the squeze mode flag to indicate that the 
process is now in ~'normal:' mode, and returns control to the appropriate 
location in the DDT fault vector. The DDT routine proceeds to service 
the fault. If the fault was not a MME, DDT rejssues the squeze 
primitive and transfers to the fault vector in the squezed program. 
If the fault was a MME, DDT validates jt and converts certain arguments 
(such as addresses) to their unsquezed values. It then reissues the 
~fi.1E to the exec with the new arguments. When DDT has finished, it 
re5ssues the SQUEZE primitive which returns control to a specjfied 
locatjon in the user program, resetting the BAR and squeze mode flag. 
The user program continues in the manner indicated above until the 
ne~ct fault occurs, etc. 

The principal ste'ps in the squeze mode procedure are summarized in 
Fig. I-4. 

£;:ample 2: Implementation of GECOS Interface 

Consider the problem of developing an interface for code, such as 
GECOS, whose MME conventions do not conform to those employed by the 
R&DC system. The squeze mode feature en~bles such already existing 
code to be run under the R&DC system with a minimum of reprograrruning. 

Essentially the interface runs GECOS in squeze mode with the BAR's 
appropriately set about the GECOS system. Whenever a :MME fault occurs, 
control is transferred to the interface which interprets the GECOS MME 
and then reissues it in the correct format for the operating system. 
Control is then returned to the GECOS program (by means of the SQUEZE 
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BAR Settings for Normal and Squeze Modes of Operations for a Slave· 
Process 

Normal Mode: 

Segment 0 Segment ·1 Segment 3 

1) BAR's set to full value 
2) MME's interpreted as primitive commands and passed to the executive 

Squeze Mode: 

Segment 0 Segment 1 Segment 2 Segment .J 

I r& I I ~ J 
~2~ 

1) BAR's set to reduced value 
2) All faults (including the MME) returned to the fault vector of the 

slave process for handling in unsquezed mode 
3) All traps returned to locations in unsquezed mode 

Transition from Normal Mode Execution to Squeze Mode Execution 

Process is executing in Normal Mode 

.,_ ________ 4ProcessJ,issues SQUEZE Primitive 

ProcessJ,now executes in Squeze Mode 
. ~ 

Fault or Trap occurs 

f Process Resumes execution in normal mode 

Process~Handles Fault or Trap 

FIG. I-3 



primitive) which resumes execution in squeze mode. The same procedure 
is repeated for each MME fault which GECOS generates. 

The important point to be observed is that most of the required 
programming is for the interface. Only a minimal change to the existing 
code, in this case GECOS, is required. 

(a) l DDT Slave Mode Program J 
•<~--11119BAR "NORMAL" -----""'•'"•-91!>• 

1. Con tro 1 is in DDT 

2. Process Mode in "NORMAL 11 

3. BAR is set to unsquezed value. 

(b) The SQUEZE primitive is issued: 

I DDT I Slave Mode Program ] 

~ BAR "SQUEZED"?'. 

1. Control is in Slave Mode Program 

2. Process Mode is "SQUEZE" 

3. BAR is set to squezed value. 

(c) A fault occurs in slave mode program: 

I DDT I Slave Mode Program 
I 

< •BAR ''NORMAL'' )> 
1. Control is returned to DDT 

2. Process Mode is reset to ''NORMAL" 

3. BAR is reset to unsquezed value 

(d) After DDT has processed the fault, step (b) is performed and 
the procedure repeats itself. 

Fig. I-4 

PRINCIPAL STEPS IN THE SQUEZE MODE PROCEDURE 
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PRIMITIVE COMMANDS AND TRAP HANDLING 

Introduction 

This section describes the considerations in~olved in using the 
prirnj tive commands which are available with the R&DC 600 operatjng 
system. These commands, which have been :;rnplemented as a set of system 
macros, provide the user with services beyond those provided directly 
by the hardware. Essentially they supply a mechanism whereby slave 
programs can jssue requests to the e:;;cecutive for services. The macros 
which initiate the system primitives are available for GMAP assemblies 
and can be employed with any slave program designed to run under the 
operating system. 

It is convenient to divide the primitive commands into the following 
categorfes: 

1) I/O Commands 

These commands, such as the reading and writing of sequential 
and random files, enable the user to perform input/output opera­
tfons whjch are e;~pressed in terms of logical file parameters. 

2) Fi.le and Event Conunands 

The fj_le commands provide the user with an interface to the 
fjle system. They allow him to open cataloged and scratch 
,files, to catalog a file or directory, to unsave a file or 
directory, etc. In short, they enable a user to create a 
fjle structure and manipulate the files within this structure. 

The Event corrnnands provide a mechanism ·for interprocess 
communication. They allow a process to cause an -event-, to 
be notified when an -event- occurs and to create and catalog 
-events-. 

3) Control Commands 

These commands provide the user with the ability to create, 
terminate, and block processes, re-adjust base register settings 
to acconnnodate non-standard software packages, make memory 
requests, etc. 

A summary of the primitive conunands is gjven at the beginning of 
Section VI. 
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Fdrn:i ti'Je Connnands and Trap Handling (Continued) 

Primitive Initiation 

A typical macro for a primitive call consists of: 

1) A set of instructions whjch load parameters required by the 
primitive into appropriate registers. (The primitive is 
identified by a code number which is loaded into XO). 

2) The MME instruction. The address portion of this instruction 
is ignored by the executive. 

The MME (Master Mode Entry) instruction is reserved for primitive 
initiation and causes control to be transferred from the slave process 
to the master mode portion of the executive. Associated with each 
primjtive call is generally (but not always) a trap address. The 
trap address defines the starting location of a corresponding trap 
routine, wh5ch js a block of code that the programmer must spec:ify 
wjth the primitive call. Subsequent to the completJon of a primitive, 
the e~.ecutive stores status in, and returns control to, the associated 
trap routine. Note that jn general, a primitive operation may not 
be completed when control is returned to the slave process. Hence, 
the slave program is free to continue its executjon while awajting the 
prjmitive completion. When the primitive is eventually completed or 
aborted due to an error, the slave program is interrupted and the 
associated trap routine is entered. Upon exiting the trap routine, 
control may either return to the location at which the slave program 
was previously interrupted or to an arbitrary location in the slave 
program. The location to which a trap routine exits depends upon 
the coding for the trap routine and will be discussed in detail in 
the following sections. 

Illustrations showing the flow of control when a primitive command 
is issued and when an interrupt occurs are shown in. Figs. II-1 and 
II-2. A detailed discussion of these diagrams is deferred to sub­
sequent paragraphs .in this section. 

Il-2 · 



PrJmit:be Commands and Trap Handling (Continued) 

Trap Routines and Trap I~ndling 

The trap routine is located at the trap address specified by the 
pr~mitive call and consists of a block of code (of at least four 
words) defined within the slave program. The fourth word is the 
entry location with the three preceding words set aside for information 
to be stored by the e~~ecutj_ve. The format for a trap routine is 
shown in Fig. II-3, and is summarized in Fig. II-4. 

The first two words are reserved for status information which the 
e~~ecut:ive returns. A logical status code, which j_s returned in the 
lower half of Word O, indicates either the success (=0) of the 
primitive operat5.on or a possible error code. The remainder of the 
first L-wo words is reserved for optional return information which 
is relev·ant to the particular primitive. The logical status code is 
either specified in the discussion of the primitive in Sectjon VI 
or in Appendix A. 

The thj.rd word is used by the executive to store the e;~it location 
for the trap routine. By returning through the exit location (e.g., 
by the instruction RET WORD_3) the trap routine enables the slave 
program to ult~mately resume execution at the po:i.nt it was interrupted. 
The location which the executive stores :i.n the exit may be either 

a) The instructjon counter plus one and :i.ndicators at the 
time the slave program was last interrupted (i.e. the exec .. 
utj.ve effectively does an "STCl WORD_3" at the point of 
interrupt). 

b) The entry location of another trap routine. 

The j.nformation so stored ts related to the manner j_n which the 
operating system handles interrupts, and requires some elaboration. 
Whenever a primitj_ve operation is completed, the process currently 
in e:~ecution (which is not necessarily the process wh:i.ch issued the 
primitive) is interrupted and a trap occurs. An entry for the 
completed primitive is then added to a trap queue which is associated 
with the process that issued the primitive. The entries on this 
queue (the outstanding trap queue) consist of all traps which ha·ve 
occurred since the :Ls suing process was last interrupted. Whenever 
a process with traps outstanding resumes execution, control is first 
transferred to a trap routine which corresponds to one of the entries 
on the outstanding trap queue. If there are no traps, control resumes 
at the interrupt location. The trap routines which correspond to 
the remaining entries on the outstanding trap queue are linked via the 
mechanism of the exit location which the executive has stored in 
Word 3. (See Fig. II-5). The exit location for each trap routine 
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Primitive CotmU1nds and Trap Handling (Continued) 

points to the entry location for the next. The exit location for 
the last trap routine contains the instruction and indicators at 
the time that the slave program was last interrupted. It should 
be noted that a trap routine need not exit to the location which 
the executive has stored. It can for example transfer to any 
executable location in the slave program. Timing considerations can, 
however, cause difficulties in the use of this option, especially 
when there is more than one trap on the outstanding trap queue. It 
is therefore advised that the programmer carefully read the remaJ_n1.ng 
information in this chapter before employing other than the normal 
exit. 

The fourth word is the first executable instruction of the trap 
routine and is the entry location to which the executive transfers 
control when a trap routine is invoked. The remaining '.'lords in the 
trap routine are optional and can be employed to test status returns, 
set a flag indicating the trap has returned, etc. 

It is possible for several primitive COillIT'Ends to share a common trap 
routine. However, this is only feasible if the traps for these 
comrnands do not occur within the same time interval. (otherwise, 
status and return information stored by the executive for one primitive 
connnand would be over-written by the information for the other). A 
clever programmer may share the same procedure code of a trap routine 
while allocating distinct four word blocks for status information. 
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Primitive Commands and Trap Handling (Continued) 

Flow of Control for a Primitive Operation 

Let us now summarize the flow of control when a primitive connnand is 
issued (See Figs. 11-1 and 11-2). In order to focus our attention on 
the essential points we shall first assume that the corrnnand is issued 
after all other primitive commands have been completed. We shall also 
assume that the primitive command is one with an associated trap routine, 
and that this trap routine has been coded to exit to the location which 
the executive stores in Word 3. After a slave process issues a primitive 
with a MME instruction, the process is interrupted and control is 
transferred to the Master Mode Executive .. The Master Mode Executive 
may either service the primitive request completely, simply initi.ate 
the servicing (by placing the request on an appropriate queue), or pass 
the request on to the Slave Executive. 

Control is returned to the slave process at one of two possible entry 
points depending upon whether the primitive operation has been completed 
or not. If the primitive has not been completed, control returns to 
the location of the MME plus one. If it has been completed, control is 
returned to the trap routine, wiLh the location of the MME plus one 
stored as the trap routine exit. 

Note the entry point which the executive returns control to is dependent 
upon timing considerations and also upon the.state of the operating 
system at the time the primitive command is issued. Hence, the slave 
program should generally be coded to accept either entry location with­
out error. 

If control is returned to the slave program before the completion of the 
primitive (the more usual situation) the slave process has the option 
of either going blocked or continuing in execution. If the process 
goes blocked it is taken off the list of processes which are to be 
scheduled for shots at the processor. The blocked process is reawakened 
when the trap for the primitive operations occurs with execution resuming 
at the trap routine. 

If a process does not go blocked it will continue execution in parallel 
with the primitive operation. When the trap for the primi~ive occurs, 
the process will be interrupted and control transferred to the trap 
routine. Upon exiting the trap routine control will return the loca­
tion of previous interrupt. If the trap occurs when the process under 
consideration is not in execution, the trap routine will be executed 
the first time the process regains control. Upon exiting the trap 
routine, control is again transferred to the location of previau~ 
interrupt. 
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Primitive Commands and Trap Handling (Continued) 

Let us now drop the assumption th~t the primitive corrunand i.s issued after 
all other primitive commands have been completed. In this case several 
traps may occur during an interval in which the process is interrupted. 
Control is returned to the process at one of the corresponding trap 
routines and is tra.nsferred successively to the others. 

Upon exiting the last of the trap routines control is returned to the 
location of previous interrupt. Note that this can only occur if each 
trap routine is coded to exit to the return location which the executive 
stores in Word 3. (See Fig. II-5). 

The fact that the order in which the above trap routines are processed 
is not mentioned is not an oversight. Generally this order need not 
correspond to the order in which the corresponding primitive connnands 
are issued. Hence, a.ssumEtion~ !~lati-ng _to the order in which the 
traQ routines ~ executed should not be built into the program. 
Progranuners who anticipate having multiple traps outstanding at one time 
should carefully read the remaining paragraphs in this section for 
additional details in this regard. 
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Primitive Commands and Trap Handling (Continued) 

Some Considerations in Programming Primitives and ~Trap Routines 

There are several factors that a programmer must bear in mind while 
programming the prindtives and their corresponding trap routines. 

A. The contents of all regjsters are restored after a prjmitive 
is inj tiated by a MME call.. Information which is required 
for later processing can be kept in registers. However, l:Wo 
prjmitives (request date & time and request elapsed run 
time) return results in the AQ registers. 

B. The primitive may not be completed when control returns to 
the issuing process. Since several primitives may be 
issued before any traps return, more than one trap may be 
outstanding at any one tirne. A separate trap address is, 
therefore, required for each trap that may be outstanding 
during any time interval. Trap routines may, however, 
share common codes since only the first four words need be 
distinct. 

C. Primitive cormnands are not necessar:i.ly completed in the 
order in which the prjmitive comrnands are issued. For 
example, successive commands to read the disc and then 
print from a data area in core might well be completed in 
the reverse order. There are two basic reasons why this 
may be so: 1) It may take more tjme to execute one 
primitive command than another, 2) Some primitive requests 
are placed on queues and the queue lengths will generally 
be different. Assumptions relating to the order of 
completion of primitive commands should, cherefore, not be 
built into the programming. Note that execution of the 
trap routine for a primitive command gives a positive 
indicati.on that the particular primitive command has been 
successfully or unsuccessfully completed. 

D. The order in which trap routines are executed does not 
necessarily correspond to the order in which the correspond­
ing primitives were completed. (This is a consequence of 
the trap linking procedure of the Executive and is unavoidable). 
Hence, one should not assume that the execution of one trap 
routine presupposes the execution of some other. 

E. The programmer should beware of reissuing a primitive within 
the trap routine for that primitive, since the second trap 
might occur before the trap routine has been exited. The 
routine must either be reentrant or must contain a lock to 
prevent being reentered. 
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Primitive Commands and Trap Handling (Continued) 

F. The executive stores the exit location and indicators into 
WORD_3 of a trap. This cannot be zero. Therefore, the 
programmer can use WORD_3 as a flag to indicate whether 
the trap has occurred by zeroing WORD_3 before issuing the 
'MME, and then testing it for non-zero. 

Conventions for Programming Trap Routines 

Recall that several traps may be on the ·trap queue waiting for processing 
when an interrupted process resumes execution. In order that all of 
;~he corresponding trap routines be executed and contro 1 then returned 
to the process at the point of previous interrupt, the following 
con~entions 5n writi.ng trap routines must generally be adhered to: 

1. Each trap routjne must be terminated by a return to the 
location stored in the third word of the routine (i.e., via 
a RET WORD 3). (However, see last paragraph on page 9 in case oj 
squeze mode.) 

2. All registers which are utilized by a trap routine must be 
saved 5n a user data area upon entering the trap routine 
and restored upon exiting. 

Some clarification of these requirements is in order (See Fig. II-5). 
The third word in a trap routine contains return information and is 
supplied by the system executive. After a process is interrupted by 
the occurrence of a trap, the instruction counter and indicators are 
stored in WORD 3 of the trap routine and control is transferred to 
the trap routine. The terminating instruction, RET WORD_3, restores 
control to the process at the point it was interrupted. 

If several traps are to be processed, a pointer to the next trap 
routine in the linking will instead be stored in WORD_3. The 
terminating instruction, RET WORD 3, then transfers control to the 
next trap routine in the linking. In order that all such trap 
routines be executed with control finally returning to the process, 
ALL trap routines must be terminated wjth a RET WORD 3. (Recall 
from the previous section that the trap routines are-not executed in 
an order which the user can predetermine. 

Let us now examine briefly why a trap routine must save and restore 
the registers whjch lt modifies. When a process is interrupted, the 
system automat:ically saves the registers. The system ultimately 
restores these registers when the process resumes its execution. The 
restored register settings are, t:iowever, those which were in effect 
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Primjtive Commands and Trap Handling (Continued) 

when the process was last interrupted. However, if any traps have 
s::nce returned, the process resumes its execution, not at the point 
it was interrupted, but in a trap routine. It is, therefore, the 
responsibility of each trap routine to restore the initial settings 
upon exit, so that ultimately the ::nterrupted process resumes with 
the correct register settings. (This is not necessary if the trap 
routine does not modify any registers). 

If an interrupt occurred in squeze mode, bit 35 is set to 1 in 
WORD_3 of the last trap in the chain. A process which utilizes 
squeze mode must check this bit in every tran he-Core performing a 
RE1 WORD 3. If the bit is found on~ the process must instead 
squeze to the location in WORD 3. 
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FIG. II-1 

Flow of Control for a Primitive Command 

Slave process 'is in execution 

+ Arguments for primitive are loaded into 
appropriate registers, including a code 
number which identifies the primitive. 

·i . 
MME instruction is issued. 

~ 
Master Executive takes control and either 

a) completes servicing of primitive 
b) initiates (but does not complete) 

servicing 
c) passes request to Slave Executive 

i 
primitive operating r-Has been completed Yes 

l 
Return control to slave process 
at the location of the MME plus one 

~ 
Yes Does slave process r 

·Process is removed from 
scheduling queue and 
awaits completion of 
primitive. 

+ The primitive operation 
is completed 

~ 
Slave process is 
reawakened 

Cottrol returned .to 
trap routine. 

~: 

go blocked_, 

Slave process continues 
execution in parallel 
with primitive opera-
tion. ! 
Slave process is 
interrupted when primitive 
operation is completed. 

. . . ~ 
Control returned to slave 
pro·cess at trap routine. 

. . J . 
Trap routine is executed 
and exits to interrupt 
location. 

For the flow of control shown it is assumed: 

Control returned to 
trap routine in 
slave process 

T 
; . . 

rap routine is 
executed and exits 
to location of MME 
plus ·one. 

1) that the primitive command is one which has an associated trap 
routine 

2) that the trap routine is coded to exit to the location which the 
executive stores in the exit word. 

3) There are no other primitive commands which have not been completed. 



Flow of Control when a Slave Process is Interrupted 

No 

r 

Slave Process is in execution 

~ 
Process is interrupted at instruction L 

! 
Registers at point of interrupt saved, 
and control transferred to the Master 
Mode Executive. 

i 
Interrupt is serviced by the Executive 

Registers of sLe 

! 
process restored 

Have any traps for the slave process 
occurred since the slave process was Yes 
interrupted. ~ 

Return control to slave Return control to the slave 
process at location L+l. process at a trap routine. 

Note: 

~ 
Slave process executes the trap 
routine for each trap that has 
returne~ while it was interrupted. 

~ 
Last trap routine exits to loca-
tion L+l. 

1) For the flow of control shown, it is ass1uned that all trap routines 
exit through their exit location. 

2} The flow of control shown holds equally well for an interrupt caused 
when a MME instruction is issued. 
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FORMAT FOR A TRAP ROUTINE 

0 17 18 35 

WORD 1 (Optional) status information 
~eturned by executive 

Logical Status Code STATUS WORDl 

WORD 2 (Optional) status information returned by executive STATUS WORD2 

WORD 3 ~xit Location Indicators at point of EXIT 
(returned by executive) interrupt (or zero) 

WORD 4 ~ntry location - the first instruction of the trap routine ENTRY 

WORD S Remaining 
Ins true t ions 

(optional) 

WORD N 

where WORD 1 is located at the trap address. 
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Format for a Trap Routine 

WORD 1 

Bits 0 -17 

Bits 18-35 

WORD 2 

Bits 0 -35 

WORD 3 

Bits 0 -17 

Bits 18-35 

WORD 4 

WORDS 5-N 

STATUS RETURN WORD 1 

Optional primitive dependent information, 
returned by the executive. 

Logical Status Code - the code is zero if the 
primitive operation was successful. Otherwise, 
a primitive dependent error code number is 
given. The I/O primitives share a conunon set 
of error codes, as do the File and Event primi­
tives. 

STATUS RETURN WORD 2 

Optional primitive dependent information, 
returned by the executive. 

EXIT LOCATION 

The executive stores an exit location which 
the trap routine may utilize for returning to 
the slave program. 
The following exit locations may be stored here: 

a) The interrupt (or MME) location plus one 
b) The first instruction of another trap 

routine 

Dependent upon (a) or (b) above 
a) The indicator settings at the point of 

interrupt. If the interrupt occurred in 
squeze mode, the·interrupt location is 
the squezed mode address, and Bit 35 is 
set on. Otherwise Bit 35 is set off (zero). 

b) Zero 

ENTRY LOCATION 

The executive transfers control to this location 
when the trap routine is entered. This is the 
first executable instruction of the trap routine. 

REMAINING INSffilTCTIONS OF TRAP ROUTINE (OPTIONAL) 

These instructions constitute the body of the 
trap routine. The trap routine may return control 
to the body of the slave program by doing a RET 
WORD 3. 
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Tl+O 

Tl+l 

Tl+2 

Fig .. II-5 

TRAP LINKING IN A USERS PROGRAM 

User Process in Execution 

SRWl 

SRW2 

T2+3 lzero 

INSTR. N-2 
N-1 
N 

Process is interrupted after instruction 
N (e.g., by a timer runout) and loses con­
trol of processor. 

While process is not in execution, traps with 
trap routines located at Tl, T2, T3 occur. 

Control is returned to process at entry 
instruction of Tl, the routines for Tl, T2, 
and T3 executed, after which control is 
returned to instruction N+l of the interrupted 
process , L e • , 

T2+0 SRWl T3+0 SRWl 

T2+1 SRW2 T3+1 SRW2 

T2+2 T3+3 Jzero T3+2 N+l J!NDs T ~8flt21-1r . .,,. ....... ..... First First Inst. 
11""' First Inst. Inst. 

Trap Trap 

Routine. for Routine 

Tl 

RET Tl+2 t-- RET 

I 
Instruction N+l 

N+2 
N+3 

• . 

T2 

T2+2 

___... 

Trap 

for Routine for 

T3 

~ RET T3+2 ,._ 



Section III 

I/O Primitive Overview 



1/0 PRIMITIVES OVERVIEW 

Summary of Macro Calls for I/O Primitives 

The primitives classified as I/O, their code identification, and their 
macro calls are summarized below: 

Code Macro Call DescriEtion 

04 READ TRAP,FRN,CORELOC,N,MODE Sequential Read 

05 A PEND TRAP,FRN,CORELOC,N,MODE Sequential Write 

06 RRF TRAP,FRN,FILELOC,CORELOC,N Random File Read 

07 WRF TRAP,FRN,FILELOC,CORELOC,N Random File Write 

08 SCR TRAP, FRN , FILEOC Scratch File 

09 SPrR TRAP, FRN, N Set File Pointer 

10 RQST TRAP, RN Request Status 

These primitives supply a slave program with an interface to both random 
and sequential devices as indicated. 

Random Devices - Drum, Disc 

Sequential Devices - Card Reader, Card Punch, Line Printer, 
Magnetic Tapes, Teletypewriters, 
Operators Console, Communication Lines. 

Element Size and Maximum Transmission for I/O Operations 

Each input-output device type has associated with it a unit size, which 
characterizes the number of bits (or words) employed in an actual data 
transfer. Primitive commands, however, transfer data in terms of an 
element size which the slave program specifies for a file at the time 
it is opened. The element size must be some integral multiple of the 
unit size. 

For each device type there is also a maximum number of data units that 
can be transferred in response to a single primitive command. This 
maximum number is detennined both by the device and by the software. 

The unit sizes and maximum amount of data transmission for each of the 
I/O device types are sununarized in Tables III-A and III-B. 

111-1 



I/O Primitives Overview (Continued) 

The Addr~ssing Mechanism for Sequential and Random Operations 

For all 1/0 commands, files are referenced by a File Reference Number 
(FRN) which is returned to the slave program when the file is opened. 
Associated with each file is an element size whi.ch is also specified 
when the file is opened. 

A file can, therefore, be regarded as a linear array of elements, each 
element of the file having the same specified element size. The file 
element represents the basic unit in which all input-output operations 
are expressed. The manner in which an element is referenced depends 
upon whether the primitive operation is random or sequential. 

For random operations, successive elements of a file are associated 
with consecutive integers, the first element of the file being associ­
ated with the integer O. The starting location for a data transmission 
can, therefore, be specified by an integer corresponding to the relative 
position of some element in the file. For example, one can perform a 
random read of N elements from file "FRN" starting at element M, where 
M and N are integers. 

For sequential operations, the starting location for a read is specified 
by a current read pointer, while the starting location for an append is 
specified by an end of file pointer. The read and end of file pointers 
are discussed further in the write-up of the READ and APEND Primitives. 

Treatment of Mass Storage and Physical Device Files 

The I/O primitives can be employed with either mass storage or physical 
device files. The mass storage files are those located on the drum or 
disc and can be accessed by both the sequential and random connnands. 

The physical device files are associated with devices such as Card 
Reader, Card Punch, Line Printer, Magnetic Tapes, and Teletypewriters. 
Physical device files can also be regarded as consi~ting of a linear 
array of elements. The element size will, as previously noted, be 
some integral multiple of the basic data unit which a device can 
transmit. Unlike the mass storage files, reads and writes on physical 
device files can only be done sequentially. 
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In order to issue an 1/0 primitive for a physical device file, the 
device type corresponding to the file must first be opened. This is 
performed by the OPEN primitive; this primitive will return a file 
reference number for one of the available dev:Lces of the type 
specified by a treename. All future references to this physical 
device file will be made in terms of this file reference number. 
Provision :ts made to enable a particular unit of a devj_ce type to be 
opened, e.g. a particular line printer or ·teletype. {See Fig. III-1). 

Note that the same sequential I/O primitives are used with both physical 
devicesmd mass storage files. For the physical device files, a 
physical interpretation (such as the current position of a magnetic tape 
head) is given to the current read and end of file pointers. This 
interpretation is different for each device type and is summarized in 
the remarks in Tables III-A and III-B. 

Mode Parameter for I/O Primitives 

I/O primitives for certain device types require a device dependent mode 
parameter to further specify the data transaction which is to occur. 
For example, the Card Reader can read cards in binary, bed, or mixed, 
depending upon the setting of the mode. The mode parameter is also used 
in specifying a particular operation on magnetic tapes. 

A summary of the valid mode values for each device type is given in 
Appendix B. 

Status Returns for I/O Primitives 

The I/O primitives return device independent logical status (Word 1) 
and device d~pendent physical status (Word 2). The same logical 
status code is employed for all of the I/O primitives and is sunnnarized 
in Appendix A-1. 

The physical status is dependent upon the particular device file which 
is being referenced and is summarized in the 600 manual for the device 
in question. 
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Device Identification Definition 

Identification Number 

.; 

1 
2 

3 
4 
5 
6 
7 
8 
9 

10 
13 
14 
15 

Device Type 

Disc 
Drum 
Operator's Console 
Card Punch 
Line Printer 
Card Reader 
TTM32-l 
CI.11-10 
Tape Units 
Analog to Digital Converter 
Mem. Interface 
Events 
TTM32-2 

27 35 

[ I NUMBER TYPE I 
5 4 

FIG. III-1 

Device Identification Number 

The following infonaation on the device identification number is 
primarily for the use of programmers working directly on the executive. 

Each physical device in the hardware configuration is identified by a 
7 biL device identification number. 

Device type unit number 

Device ID 

Bits o-4 
Bits 5-8 Device type identification number 

The device type identification number specifies the number to be assigned 
to a given device type and is summarized above. 

The device type unit number specifies the particular physical unit of 
that device type (i.e. the 22nd teletype). 

0 

Devic~ Type 
Unit Number 

5 

4 5 

Device Type 
Identification 

4 
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Maximum Unit's· per 
Device Unit Size" 1.'ransmiss:f.on 

Drum 32 words I 64K words 

n1sc 32 words I 64K words 

MASS STORAGE FILE SUMMARY 

Remarks on Starting Location for a Data Transmission 

For the drum and the disc, both the sequential 
and random primitives can be employed. 

Random operations can ·beein at an arbitrary element 
of the file. The element is specified by an integer 
index which gives the element• s position relative 
to the beginning of the file. 

For sequential operations, the starting location 
for a read is specified by a current read pointer, 
while the starting location for a write i~ specified 
by an end of file pointer. 

I 

TABLE IJI-A 



Tlevice 
Access 

READ APEND 

Card x 
Reader 

Card x 
Punch 

Line x 
Printer 

Magnetic x x 
Tapes 

Te1 e type .. x x 
writers 
Operator's 
Console 

Coumunica-
tion Line x x 
Multiplex-
or 

I 

A to D x 
Converter 

Unit Size 

6-bit 
characters 

!)-bit 
characters 

6-bit 
characters 

1 word 

9-bit 
characters 

36 bit 
words · 

36-bit 
words 

PHYSICAL nEVICE FILE SUMMARY 

Maximum Units per 
Transmission 

Binary Mode: 160 
characters 

Hollerith Mode: 
80 characters 

Mixed Mode: 160 
characters 
Binary Mode: 160 
characters 

Hollerith Mode: 
80 ch4-1racters 
4,096 characters 

61,440 words 

128 characters 

4096 words 

4096 words 

-

Remarks on Starting Location 
for a Datn Transmission 

The READ starts from the first char;tcter of 
the next card to be read .:md continues for 
the number of characters which con:esp0nd to 
the specifie~ nurnb~r of elements. If less 
than the maximurn number of chnr.:lcters are 
specif led, the rcm~lini.ng ch.:ic1ctcrs on t:he 
C.1r<l are iRnorcd. 
The APEND st.'..lrts at the f .f. r s t c li a t".:1 c t e t• 0 r 
the next ca rd to be ptmchc{l and cont inuPs [oi: 
the number nf charactci:s whi.ch corn'spond to 
the specified number of elements. 

The APEND starts .:it the left ni:lrgin of the 
current print line. Necessary sl.e\" <~1H.l 

control characters must be supplied by the 
user. See Printer M:mual for dct<.iiled 
characteristicR. 
Both the I\EAD and i\PEND beg in at the current 
positlon of the ma3netic tape head. ThP set 
pointer primitive can be employed to modify this 
starting location. 
'fhcse devices [!re not initializc<l to the 1 cft; 

, margin so th:1 t READ .:md A PEND p roce<:d .f :r0m 
-.1 the typewriter cttrt'cnt cai:-t"in~c posltlrm. I' 

I 

The read starts after the last SYNC characte~ 
and continues until the subchannel dependent( 
end of record character. The append transmits the 
words specified. 

- - -

TABLE III-B 
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File System and File Primitive Overview 



FILE SYSTEM AND FILE PRIMITIVE OVERVIEW 

Logical Structure 

The R and DC file system is, in formal terms, a tree structure of 
indefinite length whose origin is the system Root Directory. The 
primary nodes of the tree are the user's highest level directories, 
referred to as the user's Main Directories. The lower level nodes, 
if they exist, are subdirectori_es. The terminal points of the struc­
ture are the files (or events). A schematic representation of the 
file system's hierarchical structure is shown in Figure IV-1. 

Files 

Files may be classified as mass storage or physical device. The file 
system views both of these files as linear arrays of elements and is 
not concerned with the contents. The element may be either a character, 
word, or block of words depending upon the nature of the file. 

Mass storage files are located on the disk and/or drum, and are paged. 
Sto~age for a file is allocated dynamically on a -when needed- basis 
in multiples of e:Lther the drum or disc page size. Flles located on 
the disk or dJ:"un mzy be accessed in either a random or a sequential 
manner. 
Physical device files permit access to external storage media such as 
unit record devices, magnetic tapes, teletypes, and remote computers. 

The Directory File 

The directory file is a system file which maintains information about 
all of the catalogued entities. The directory file consists of a 
hierarchy of directories and is accessible only to the EXECUTIVE. 

Directory 

A directory consists of a collection of entries call~d branches. Each 
branch describes either a file, event, directory, or link. Included 
in the information for a branch entry is 

1 - the symbolic name of the entity referred to 

2 - the access granted to the entity for system users (except for link) 

3 - the password associated with the entity 

A detailed description of the information in a directory branch is given 
in the discussion on the READ BRANCH and READ DIRECTORY primitives. 
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LOGICAL STRUCTURE FOR THE R&DC FILE SYSTEM 

;-------- .... -.. .............. .., ... 

SYSTEM ROOT 

DIRECTORY 

I r-------~--~-----' ,. __ -- -- -, ' 
\ a Directory 

USER l* 
ai.n Director 
for USER 2* 

ain Directory 
·for USER N* '--- ----~ 

Legend 

0 

J 
0 00 

Denotes a file or event 
or link 

I o 
Subdirectory 

0 0 

06 
~ubdirectory) 

* Identified by the name used for the system root directory entry. 
All such names must be unique within the system; all subdirectories 
and file· names are qualified by the user's name and the names of any 
int•rmediate subdirectories. The system root directory cannot be 
accessed by the user. 

FIGo IV-1 



Fi le Sys tern and PL;mitive Overview (Continued) 

Events ------

Events are data structures which are used for interprocess conununica­
tion. They can be catalogued and, in general, handled much in the 
same manner as files. A more complete description of events will be 
given in Section Von Event Primitives. 

Jdentifying a File - Tree Name 

File or directory names need not be unique in the file system, except 
that all files emanating directly from a given directory must be 
uniquely named among themselves. To uniquely identify an individual 
file in the system, a string of names is given, beginning with the 
creator's Main Directory name and ending with the file name. 

Each successive directory name in the string qualifies the file name, 
thereby uniquely defining the file. This string is called the tree 
name. The tree name of any file or directory must include the names 
of all of the higher-level directories that must be traversed in order 
to arrive at the desired point. 

Note that events and links (to be described) are also referenced by 
the same tree name conventions as files. 

For example FILA in Fig. IV-2 has the tree name USERNOl/DIRA/FILA. 
In this representation, successive levels of the tree name are separated 
by a slash. A password can also be associated with the name at a 
given level. This is represented notationally by appending the 
dollar symbol and the password to the name component of the level. 
For example, to associate passwords with USERNOl and FILA,.one would 
write the tree name as 

USERN01$PASSWORD1/DIRA/FILA$PASSWORD2 

Note that this representation which is the same as that used in GECOS 
3, is used only for describing tree names. It is similar to, but not 
the same as, the representation which the programmer will employ in 
specifying tree names when coding the file primitives. 

Links 

A link contains the tree name of an entity being pointed to. The 
entity may be a file, directory, event, or another link. In the 
latter case, the link chain must eventually tenninate with a non-link 
entry. The tree name specified by the link must begin from the level 
of a user's main directory. Note that link chains are not allowed 
to close back upon themselves. For example, the tree name of the 
link shown in Fig. IV-2, is USERN02/LINKA. A possible content of this 
link entry would be the tree name USERNOl/DIRA/FILA. 
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Working Directory 

Each process has a current working directory associated with it with 
respect to which the process can specify tree names. For example, 
if in Fig. IV-2, the DIRA is the working directory, then the tree 
name of FIIA relative to the working directory is */FII.A. (The 
symbol * denotes that referencing is from the working directory instead 
of the ·root directory). · 

ACCESS 

Permission may be granted to other users,by the file creator for 
one or more kinds of access to his catalogued entities. A discussion 
on access is given in "Parameter Sununary for File Primitives", which 
appears in a subsequent paragraph in this section. 
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FIG IV-2 

S stem Root Director~ 
-----------------------------. 

Main Directory for User 1 Main Directory for User 2 

US ERNO 

DIRA 

Entity in Directory Structure 

Main Directory for User 1 

l FILA 

0 
The directory, DIRA, catalogued in the Main 
Directory for User 1. 

The file, FIIA, catalogued in DIRA 

LIN 

The link, LINKA, catalogued in the main directory 
for User 2 

The event, EVENI'A, catalogued in the main directory 
for User 2 

EVENT A 

Tree Name of Entity 

USERNOl 

USERNOl/DIRA 

USERNOl/DIRA/FILA 

USERN02/LINKA 

USERN02/EVENI'A 



The Basic System Tables - The AIT, KIT, and State Segment 

The following sections describe the basic system tables which the 
Executive utilizes in performing its functions. These sections are 
intended primarily for reference and are included to clarify the 
meaning of the terms 'AIT' and 'KIT' which are employed in the descrip­
tion of certain primitives. 

In the discussion that follows, the tenn 'item' is used to signify a 
file or event. 

The !ctive Item Table (AIT) 

The Active Item Table maintains the global information, required by the 
executive, for the manipulction of the files, segments, or events which 
are currently active. There is a single entry in the Active Ltem Table 
(AIT) for each such active item. 

A file or event becomes active the first time it is opened by a slave 
process. At this time an entry is made for the file or event in the 
Active Item Table (AIT). Th~ file or event remains active until it 
is closed with an attachment count (entry hold count) of zero. At 
this time the corresponding entry is removed from the AIT. 

A file or event may be opened more than once or by more than one process. 
In this case there is still only one AIT entry, but the attachment 
count for the entry is updated. In addition, an appropriate pointer 
to the AIT entry (to be described in discussing the Known Item Table) 
is set up. (See Fig. IV-~~ 

A segment becomes active the first time it is specified in the spawning 
of some process or upon being opened by a process. It remains active 
until all processes which utilize it have tenninated. Segments may 
also be shared by more than one process. But again there is only a 
single AIT entry for each segment. 

Information Contained in a File or Segment AIT Entry 

1) Location of file or segment 

Segment Entry - Core location of segment or the location of 
the page table for the corresponding segment swap file. 

File Entry - location of page table for file. 

2) Maximum and current length (if file) 
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The Active Item Table (Continued) 

3) Number of processes using the segment or file 

4) Statistical information on use of segment or file 

5) Pointer to a branch in the system directory which po_ints to the 
page table of the file (catalogued file only). 

6) Owner's identification 

7) Lock indicator (files only) 

Infonnation Contained in an Event AIT Entry 

1) Pointer to queue of processes awaiting notification 

2) Current and maximum allowable size of queue 

3) Number of processes using the event 

4) Pointer to corresponding branch (catalogued events only) 

5) Owner's identification 

6) Lock 

7) Maximum time an entry can remain on queue 

8) Parameters describing operation of event 
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State Segment and ~own Item Table 

The State Segment 

Associated with each process is a unique state segment which is 
created when the process is first spawned. The state segment is used 
to store the information which is needed by the master and slave 
executives to run the process. The information in the· state segment 
is local (that is, it applies 9nly to the particular process), as 
contrasted with the information in the Active Item Table which is 
global to all processes. 

A principal data item contained in the state segment is the Known Item 
Table (KIT). The KIT contains information concerning the files and 
events that the process has knowledge of. Because of its significance, 
the contents of a KIT entry will be discussed separately. 

Information in the State Segment 

1) Register storage 

2) Location of slave process fault vector 

3) Timing information 

4) Pointer to AIT entry for each of the process' 4 segments 

5) Squeze mode information 

6) Process ID and father's process ID 

7) Count of I/O and file operations underway 

8) Count of number of events process is awaiting 

9) The Known Items Table (sunnnarized below) 

10) Trap information 

11) Other Measurement Information 

The Known Items Table (KIT) 

The Known Items Table has at least one entry for each file and event 
that a process has knowledge of. Entries are made in the KIT whe·~1 a 
process is initially spawned, for each item (if any) passed to it, and 
subsequently whenever the process opens a file or event (item). The 
items in the KIT are accessed by means of their -reference number­
which has been returned to the process when the item was opened, or 
which was passed to the process when it was spawned. 
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The Known Item Table (Continued) 

Since a process can open an item more than once, there may be several 
entries in the KIT which represent the same item. Similarly an item 
which has a reference number in the KIT of one process may also have 
a reference number (usually different) in the KIT of some other pro­
cess. (This occ.urs, for example, when a father specifies the reference 
numbers in the father's KIT for items in the son's KIT). 

Note, however, that regardless of the number of times an item is refer­
enced by entries from various KIT's, it has but a single AIT entry. 
Each KIT entry has a pointer to the global entry for the item in the 
AIT. Hence, different KIT entries which correspond to the same item 
will all point to a common AIT entry. This mechanism aids in the 
manipulation and maintenance of items which are commOi1 to several 
processes. (See Fig. IV-3). 

Information in a Known Item Table Entry 

1) Access permitted to item 

2) Pointer to AIT entry for item 

3) Flag to indicate whether process has locked the item 

4) Count of number of I/O operations underway (file) or 
requests for notification outstanding (event). 

5) Read pointer (for reading files sequentially). 
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Seg 
0 

Seg 
1 

Relationship Between the Active Item Table, 
Known Item Table, and State Segment 

Active Item Table (AIT) 

Entry for Item 

Known 
Item KIT Table 
(KIT) 

Seg Seg St:ate State 
2 3 Segment 0 1 2 3 Segment 0 1 2 3 

Proc~ss 1 Process 2 Process k 
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number for the KIT in each proc~ss is private to the process. 
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Summary of Macro Calls for File Primitives 

Code Macro Call 

20 OPEN TRAP,TREE_NAME,TREE_SIZE,BEHALF,ELSIZE,ACCESS 

21 CLOSE TRAP,RN 

22 CATLOG TRAP,RN,TREE_NAME,TREE_SIZE,SWITCH,UACCESS,OACCESS 

23 DESTRO TRAP,TREE_NAME,TREE_SIZE,BEHALF 

24 OPENS TRAP,DEVID,MAXLEN,ELSIZE 

25 UPDATE TRAP,RN 

26 CATDIR TRAP,TREE NAME,TREE SIZE,BEHALF,UACCESS,OACCESS - -
27 WRACL TRAP,BUFLOC,TREE_NAME,TREE_SIZE,BEHALF,BUFSIZE 

28 RDACL TRAP,INDEX,BUFLOC,TREE NAME,TREE SIZE,BEHALF,NUMBER - -
29 RDDIR TRAP,INDEX,BUFLOC,TREE NAME,TREE SIZE,BEHALF,BUFSIZE - -

..,, 30 OPENW TRAP,TREE_NAME,TREE_SIZE,BEHALF 

31 RDBRN TRAP,SYSID,BUFLOC,TREE_NAME,TREE_SIZE,BEHALF 

32 RDLNK TRAP,BUFLOC,TREE_NAME,TREE_SIZE,BEHALF,BUFSIZE 

33 WSINF TRAP ,SYS ID ,BUFLOC, TRE.E_NAME, TREE_SIZE ,BEHALF ,DELETE 

34 CATLK TRAP,LINK_NAME,LINK_SIZE,TREE_NAME,TREE_SIZE,BEHALF 

35 WTBRN TRAP,BUFLOC,TREE_NAME,TREE_SIZE,BEHALF 

36 LOCK TRAP,RN 

37 UNLOCK TRAP ,RN 
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Description of Parameters for File Primitives 

Sunnnarized are those parameters which are common to several of the 
file (and event) primitives. The remaining parameters are described 
in the individual write up for each primitive. 

TREE NAME 

Catalogued items are initially referenced by a tree name which 
specifies the location of the item in the 600 system directory 
structure. The parameter 'TREE_NAME' is a pointer to an area in the 
slave program where the characters in the tree name are stored. 

Tree names which consist of more than orie level must occupy a contigu­
ous block of storage, with six words reserved for each level. For 
each level, the first 4 words specify the name and the last two words 
the password. 

The characters of the name and pass word are left justified and all 
characters must be specified for each level. Trailing blanks (octal 
040) must be supplied if the names and passwords are to be compatible 
with those catalogued by the System Loader from the card reader. 

If a password is not desired, a default password of eight ASCII 
blanks (octal 040) should be specified. Note that the name and pass­
word of a given level of the tree name are conveniently defined by 
the ACI Pseudo Op in the GMAP assembler. 

Examples of Tree Name Specification with Passwords 

An example showing the default passwords for. device files 

.ACI 6 ,DEVICE 
ACI 6 ,MTAA 

Name and default password for device 
Name and default password for any magnetic tape 

The above file has the tree name DEVICE/MTAA. 

An example of a file with ·a non default password 

ACI 4,ZBROWN 
ACI 2,SESAME 
ACI 6.,DOCCAT 
ACI ·4 ,FILE! 
ACI 2,SHAZAM 

Name of user's main directory 
Password for main directory 
Name of directory in above with default password 
Name of file in DOCCAT 
Password for FILE! 

The above file has the tree name ZBROWN$SESAME/DOCCAT/FILE1$SHAZAM. 
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Parameter Sunnnary for File Primitives (Continued) 

TREE SIZE 

RN 

BEHALF 

The number of words in the storage area where the 
characters of the tree name are stored (i.e. the storage 
area whose starting location is given by 'TREE_NAME'). 
The nwnber of words specified by 'TREE~SIZE' must be a 
multiple of 6. 

If 'TRE~SIZE'=6 it implies the operation is being per­
formed at the root level of the directory. 

The item (file or event) reference nwnber, 'RN', is 
returned when either a scratch or catalogued item is 
opened. Most subsequent references to the item will be 
in terms of this reference number. The reference number, 
'RN', is an index t0 the entry in the Known Item Table 
of the process which describes the item. The value of 
'RN' has meaning only to the process which opened the 
item. An item which is shared by several processes will 
g-enerally have a different reference number in each process. 

The BEHALF indicator specifies the user identification 
number which is to be checked in determining whether the 
requested access to the directory structure will be 
granted. The BEHALF indicator settings are as follows: 

Bit 17 (in behalf word) 

1 = ORIGINATOR' s ID is to be u.sed (normal setting) 

0 = OWNER's ID is to be used 

The BEHALF should almost always be set for the ORIGINATOR. 
The use of OWNER's behalf should be restricted only to 
system programs accessing proprietary subroutines and 
then used with CAtrrION. An explanation of this termino­
logy is given below. 

Each process may have two distinct identification numbers stored in its 
state vector, one of which is referred to as the ORIGINATOR's ID, the 
other the OWNER's ID. The ID is a number which the system assigns to 
each user of the system when the user's main directory is initially 
catalogued in the system root directory. 
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Parameter Summary for File Primitives (continued) 

The user who signs on via the '~ELLO" sequenca is called the ORIGINATOR, 
and the ID corresponding to this user is the ORIGINATOR's ID. When a 
process is spawned by the LISTENER, the ORIGINATOR's ID is stored in 
the state vector of the process. All processes which are subsequently 
spawned by this spawned process will also have the same ORIGINATOR's 
ID specified. Hence if any such process issues a file or event primi­
tive with the ORIGINATOR's behalf specified, the ID of the user si.gning 
on via the '~ELLO" sequence is the one which will be checked by the 
file system in detennining whether access is to be granted. Note that 
a process will always have a non-null entry in its state vector for 
the ORIGINATOR's ID. 

When a process is spawned, a non-null OWNER's ID may also be stored in 
its state vector. The OWNER's ID is that of the user in whose main 
directory the file (or segment) spawned as segment zero is cataloged; 
A NON-NULL OWNER'S ID IS STORED ONLY IF THIS FILE WAS CATALOGED WITH 
THE OWNER'S ACCESS PRIVILEGE SWITCH SET ON (see catalog primitive). 
If the owner's access privilege switch is set OFF, or if the file 
spawned as segment zero is a scratch file, a null OWNER's ID is set 
in the state vector. A file or event primitive issued with the OWNER's 
behalf specified wili' be rejected unless the OWNER's ID is non-null 
and the access for the non-null ID is valid. 

In general files are rarely catalogued with the OWNER's ACCESS PRIVILEGE 
SWITCH set ON, since any process which can spawn this file as segment 
zero will be allowed to use OWNER's ID and hence have all access to the 
directory structure that the owner has. The OWNER's ID is generally 
useful only for system programs accessing proprietary subroutines. 
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Parameter Summary for File Primitives (Continued) 

ACCESS,UACCESS,OACCESS 

This parameter specifies the access to be requested or assigned 
in perfonning a manipulation of the file structure. The access 
attribut.es are represented by a mask, th_e .format 0£: which i_s 
summarized in Fig. IV-4, 

Whenever a user issues a primitive which involves a tree search on the 
directory structure, a check is made to detennine whether he possesses 
the requested access. Access privileges are specified for three 
classes of users: 

1) The Owner - the individual in whose main directory the refer­
en-ced entity is catalogued. 

2) A set of users, specifically enuinerated, that appear on the 
Access Control List for the entity. 

3) The Universe - all other valid users (excluding the owner and 
users on access control list) 

The OWNER's and UNIVERSAL access (OACCESS and UACCESS) for an entity 
are defined when the entity is initially catalogued. Entries on the 
Access Control List are defined by the Write Access Control List 
Primitive. 

The BEHALF indicator (discussed previously) determines whether the 
ORIGINATOR's or OWNER's ID is to be used for the access check. 
(Normally the ORIGINATOR's ID will be specified). The ID specified by 
BEHALF is first checked against the ID of the file owner. If they are 
the same, then the access used is that granted .to the owner. Other­
wise, a search for the ID is made on the Access Control List. If the 
ID.is specified on the Access Control List, then the access there 
defined is the one granted. If the ID is neither that of the owner 
nor on the Access Control List, then the access is that granted to 
the Universe. 

Note that the above comments on the employment of the· 'BEHALF' indicator 
apply only to those primitive requests which involve a tree search on 
the entity. Primitive requests which reference an entity by its 
reference number use the access specified in the associated Known Item 
Table entry. 

A more detailed description of the manner in which the access at a 
particular level in a tree search is checked is summarized in "Access 
Checking in the Directory File" on the following pages. 
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SUMMARY OF USAGE ACCESS ATTRIBlITES 

Bit 

31 

32 

33 

35 

Attribute 

READ 

WRITE 

APPEND 

NarIFY 

EXECtrrE 

CAUSE 

LOCK 

Entity 

File 

Directory 

File 

Directory 

File 

Directory 

Event 

File 

Directory 

Event 

File 

Event 

Description 

Can read the file or spawn it into any 
base register, except zero 

Can read a directory to get information 
about any or all of the entries including 
access control lists 

Can truncate or rewrite existing contents 
of file without adding to its length 

Can delete or modify specifically named 
entry 

Can add to a file without changing its 
original contents 

Can add entries without changing existing. 
entries 

Can issue a notify or delete to the event 

Can spawn the file into base register zero 

Can use the directory for a tree search 
on a symbolic name 

Can issue a CAUSE or UNCAUSE to the event 

Can prevent other users from accessing 
the file 
Can prevent other users from accessing the 
event 

The usage attributes are referenced by the macro parameters ACCESS, 
UACCESS, and OACCESS. The access mask is loaded to the -A- or -Q­
register (as specified by the primitive) with a bit set ON if the access 
attribute is to be granted. 

0 

Not Presently Used 

0 

Not Presently Used 

J 

31 32 33 34 35 
R w A E 

~· 

L 
E R p x 0 
A I E E c 
D T N c K 

E D 

33 34 35 
.N c L 
0 A 0 
T u c 
I s K 
F E 

Fig. IV-4 

Mask for files 
and directories 

Mask for events 



Access Checking in the Directory File 

By access checking at a particular stage of a tree search we mean 
both a password check and, if that is successful, a check on the user's 
access permission at that stage. For the purpose of describing 
access checking we divide the primitives which involve a tree search 
into two categories. 

Category I 

Category II 
A 

B 

OPEN 
OPEN WORKING DIR 
READ DIR 

CATLOG 
CATDIR 
CATLINK 

DESTROY 
READ BRANCH 
READ LINK 
READ ACL 
WRITE ACL 
WRITE SYSTEM INF 
WRITE BRANCH 

requested access 
execute access 
read access 

append access 
append access 
append access 

write access 
read access 
r.ead access 
read access 
write access 
write access 
write access 

If. a primitive in category I has as an argument a tree name N1/N2 / ••• 
Nk then the item actually being manipulated is the one whose lo~al 
name is Nk. As a result access will only be checked at level k and 
on_ly the password at level k need be supplied. The access permission 
which the user must have to that item is specified opposite the 
corresponding primitive. · 

Primitives of category II are manipulating the items whose local name 
is Nk-l and as a res~lt access will only be checked at level k-1. 

In establishing a link the link name may have the fonn N1/N2 / ••• /~ 
or N1 /N2/ ••••• /N,_$Pk. If the user intends to manipulate the item. 
namea by the lin~ name the latter form must be used. If, however, 
the link is to be used as simply a pointer to a directory and the 
items to be manipulated lie below that directory then the link name 
need not include Pk. 

~ 
\ 
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Access Checking in the Directory File (Continued) 

The following conventions will be established with respect to error 
returns which result from a failure during the tree search. 

Error Return 

Invalid Name 

Access Denied 

No Search 

Circumstance 

Name not found in directory being searched 
and searcher has execute permission in 
that direqtory. 

Access check on some item in a directory 
fails and searcher has execute permission 
in that directory. 

All other cases 

PRESENT PASSWORD SYSTEM 

A password is always checked on the directory above the item 
being accessed. 

AND on the root directory when the root directory is the item 
being accessed. 

AND on the item being accessed when the command is an OPEN, OPWD 
or RDIR. 

EXCEPT on catalogs in which case the password is checked only on 
the directory in which the item is to be cataloged. 

IV-14 



Section V 

Event Primitives Overview 



EVENT PRIMITIVES OVERVIEW 

Overview of Event Structure 

Events are used as a means of interprocess communication, and are 
handled much in the same manner as files. Events can be either scratch 
or catalogued (in which case they have a tree name). They have 
attributes (lock, notify, and cause). They have an owner, and they 
can be passed on in a spawn. 

Events are referenced by an event reference number 'RN' which is 
either returned when a scratch or cataloged event is first opened, 
or which is passed to the process when it is spawned. 

The system maintains a global event queue for each event which is 
currently active. A notify primitive to an event 'E' by a process· 
'P' results in an entry for 'P' being made on E's event queue. The 
corresponding cause primitive to event 'E' results in the trapping 
of the process which issued the notify to that event (See fig. V-1). 
The next time the process regains control, the trap routine 
(specified by the notify) is executed. If the process which issued 
the notify is blocked, the occurrence of the cause reawakens it. 

Events are catalogued by means of the catlog primitive and a 
catalogued event is opened by the open primitive. These primitives 
are described in section IV on File Primitives, and are used for 
events in a manner similar to that indicated for files. 

V-1 



Known Item Table 

Process 1 

RN=J 

Known Item Table 

Process 2 

RN'=K 

RN'=L 

FIG. V-1 

Active Item Table 

Event A 

Event B 
(Trans.ient) Process 1 [Process RI 

'--. ....... .._ ____________ ~..,,.~,.....---~--.. ~ --...... .._.__~~ 
Notify Queue for Event B 

Summary of the action of the principle Event Primitives 

OPEN SCRATCH EVENI - A global entry for the event is ~de in the Active 
Item Table (AIT) and a private entry for the 
process is made in its Known Item Table (KIT). For 
example, if Process 1 opens a scratch event, 
globally denoted as Event A, the· corresponding 
reference number returned for its KIT entry is 
.RN=J. When the scratch event is opened, its 
notify queue has length zero. 

NOTIFY - An entry for the process issuing the notify is made 
on the event's notify queue in the AIT. For example, 
if Process 2 issues a notify with ERN'=K, an entry 
for Process 2 is made on the event queue for A. 

CAUSE - A portion of the entries on the notify queue for the 
event caused will be trapped. For example, if 
Process 2 issues a CAUSE with ·ERN'=L, NUMBER=5, and 
STATE=3, then ·the first 5 entries on Event Queue 
,B whose state equals 3 will be trapped. 



Sununary of Macro Calls for Event Primitives 

The following calls are applicable for files and events 

Code Macro Call 

20 OPEN TRAP,TREE_NAME,TREE_SIZE,BEHALF,ELSIZE,ACCESS 

21 CLOSE TRAP,RN 

22 CATLOG TRAP,RN,TREE_NAf/iE,TREE_SIZE,SWITCH,UACCESS,OACCESS 

23 DESTRO TRAP,TREE_NAME,TREE_SIZE,BEHALF 

36 LOCK TRAP,RN 

37 UNLOCK TRAP,RN 

The following calls apply only to events 

Code Macro Call 

38 NOT IF TRAP,ERN,CTRAP,STATE 

39 CAUSE TRAP,ERN,STATE,MESSAGE,NUMBER 

40 DELET TRAP,ERN,STATE 

. 41 UNCAU TRAP,ERN,NUMBER 

42 OPSCE TRA~,TIMLIM,MODE,MAXLEN 
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Parameters Associated with the Event Primitives 

MODE Events have either a transient or steady state mode 
associated with them. The mode is specified when the 
event is initially opened by the Open Scratch Event 
primitive. 

For a transient mode event, only those processes which 
issue a NarIFY prior to the time that the event is 
CAUSEed can be trapped as a result of that CAUSE. 

For a steady state event, processes which issue a NafIFY 
either prior er subsequent to the time that the event is 
CAUSEed can be trapped as a result of the CAUSE (See 
also CURRENT COUNT) . 

• CURRENT COUNT For each event, the system maintains a running count 
of the number of processes yet to be trapped. This 
parameter, the CURR.ENI COUNT, is incremented by the 
parameter 'NUMBER' whenever a CAUSE to the event is 
issued. The current count is decremented by one each 
time a steady state event is CAUSEeQ, and is reset to 
zero each time a transient event is CAUSEed. The· 
current count must be either zero or positive. 

Note.that for a steady state event, the current count 
may remain non-zero after the occurrence of a CAUSE 
to that event. This results when the nwnber of entries 
on the event queue is less than the parameter 'NUMBER' 
specified by the CAUSE. A process which subsequently 
issues a notify to a steady state event with non-zero 
current count will be immediately trapped~ 

The current count is therefore the implementation 
mechanism whereby a NOTIFY to a steady state event can 
be acknowledged subsequent to the CAUSE to that event. 
The current count and the current length of an event's 
queue can be obtained by issuing the Request Status 
primitive with the event of concern specified by its 
reference number 
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Parameters Associated with Event Primitives (Continued) 

NUMBER The number of entries on the particular event queue which 
are to be notified (i.e., trapped) when the CAUSE primitive 
is issued or which are to be deleted when the UNCAUSE 
primitive is issued. If 'NUMBER' is set to zero, all of the 
events on the event queue are notified (or deleted). Note, 
only those entries with the appropriate 'STATE' (see below) 
are included in those notified or deleted). 

STATE A parameter specified by the NOTIFY and CAUSE primitives which 
provides a mechanism for distinguishing between processes 
awaiting notification. Only those processes whose event 
queue entries have states matching the state issued with the 
CAUSE will be trapped. 

The state 7777777777778 for transient mode events will match 
all states: that is, a CAUSE issued with this universal 
state will cause a process to be notified regardless of the 
state specified in the NOTIFY. 

Note: States can only be defined for transient mode events. 
The 'STATE' must be set to zero for a steady state event. If 
an event primitive is issued to a steady state event with 
state other than zero, it will be rejected. 

A fixed state event is an event which has been passed on a 
spawn or pass event and designated 'fixed state' by the 
passer. He must specify a state. When the receiver of the 
event performs a NOTIFX or CAUSE on it, the 'STATE' argument 
from the MME is ignored and the state designated by the 
father is used instead. If the receiver passes the event to 
someone else, it will remain fixed state. 

MESSAGE When an event is caused it also transmits a one word message. 
The message is returned to the notified process in Status 
Return Word 2. 

ACCESS A user may have NOTIFY, CAUSE, or LOCK access to an event. 
The access to a catalogued event for the owner and the 
universe is specified when the event is catalogued and 
checked when the event is opened. Access is granted whera 
the indicated bit is set on. 

NOTIFY 
CAUSE 
LOCK 

Bit 33 
Bit 34 
Bit 35 

Access for scratch events is established by the open 
scratch call. 

V-4 



Parameters Associated with Event Primitives (Continued) 

MAXLEN The maximum number of entries which can be placed on the 
queue for a particular event. This number is specified 
in the Open Scratch Event Primitive and may be from 1 to 
16 as presently implemented. If the 'MAXLEN' parameter 
is set to zero, a default number of 16 is assigned. 

TIMLIM The maximum amount of time a process will be allowed to wait 
for an event for which it has issued a NOTIFY. This para­
meter is supplied in the Open Scratch Event Primitive and is 
expressed in seconds up to a ·maximum of 1/2 hour. If this 
parameter is set equal to zero, a default option of 1/2 
hour is assumed. 

TRAP The trap address corresponding to the issuing of the event 
primitive. The logical status (Status Word 1) employs the 
same error code as the File Primitives and is summarized in 
Appendix A-2. 

TRAPC The trap address where control is returned to a process when 
an event is caused. (The process specifies this trap address 
in the Notify Primitive). A message may be returned in 
Status Word 2 of this trap. 

Status Return Word 1 will contain zero if the trap is for a 
,,, successful return (i.e., the CAUSE for this NOTIFY has been 

issued) and will contain an appropriate error code if the 
trap is the result of the time limit being exceeded. 

RN Reference number of a file or an event 

ERN Reference number of an event 
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SYSTEM EVENTS 

The system events are events catalogued by the system which may be 
used by any slave process. At present there are three system events, 
the TIME, UNLOCK, and DEALLOCATE events. System events are catalogued 
with a root directory name of SYSEVNTS. The tree name of the system 
events are respectively SYSEVNTS/TIME, EVNTS/UNLOCK, and SYSEVNTS/DEALL. 
A description of these events and their use follows. 

Time Event 

A process can request notification (i.e. being trapped) at a time N/64 
millisecond after it issues a NOTIFY to the time event, where N is 
specified as the state of the NOTIFY. 

To use the time event: 

1) OPEN the time event with the tree name specified below and 
request notify access. 

AC! 6,SYSEVNTS 

AC! 6,TIME 

2) Issue a NOTIFY to the time event with the following parameters 

TRAP 

ERN 

TRAPC 

STATE 

Trap associated with issuance of notify 

Reference number of time event which was returned by 
the open. 

Trap location to which the system is to return control 
when the system causes the time event. 

The number of 64th of a millisecond, N, after the 
NOTIFY in which the process is· to be trapped. 

See the OPEN and NOTIFY primitives for additional details. 

Unlock Event 

A process can request notification when a particular item is unlocked. 
The item in question is identified by its reference number which is 
used as the state of the notify. 

To use the unlock event: 

1) OPEN the unlock event with the tree name specified below and 
request notify access. 

ACI 6,SYSEVNTS 

AC 1 6 , UNLOCK 
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System Events (Continued) 

Unlock Event (cont'd) 

2) Issue a NOTIFY to the unlock event with the following parameters 

TRAP 

ERN 

Trap associated with the issuance of the notify 

Reference number of unlock event which was returned by 
the open 

TRAPC Trap location to which the system is to return control 
when the item referenced is unlocked. 

STATE The reference number of the item which is tested for 
being unlocked. 

See the OPEN and NOTIFY primitives for additional details. 

Deallocate Event 

If a busy status is returned after an OPEN primitive is issued on a 
device the process can request notification of the device deallocation. 
When the process is trapped back with logical status O, the device is 
then open to it and the status returned is specified below: 

Status return word 1: 

Bits 0 -17 
18-35 

reference # of open device 
logical status code (See Appendix A-2) 

Status return word 2.: 

Bits 0 -19 
20-25 

26 
27-35 

not used 
access mask (right justified) 
not used 
device ID (see fig. III-1). 

To use the deallocate event: 

1) OPEN the deallocate event with the tree name specified below and 
request notify access. 

ACI 6,SYSEVNTS 

ACI 6 ,DEALL 
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System Events (Continued) 

Deallocate Event (cont'd) 

2) Issue a NOTIFY to the deallocate event with the following 
parameters 

NOTIFY 

TRAP 

ERN 

TRAPC 

STATE 

MESSAGE 

TRAP,ERN,TRAPC,STATE,MESSAGE 

Trap associated with the issuance of the notify 

Reference # of deallocate event which is returned 
by the open 

Trap location to which the system is to return control 
when the device referenced is deallocated. 

The tree name of the device which is tested for being 
deallocated. 

ex. ACI 1 ,MTAA 

The message is to be loaded into the Q register. The 
upper half of Q must contain the element size, expressed 
in bits, in which subsequent data transactions involving 
this device are to be expressed. The lower half must 
have the access requested for the device: 

Bit 31 
Bit 32 
Bit 33 
Bit 34 
Bit 35 

Read 
Write 
Append 
Execute 
Lock 

If Q lower is set to zero, the· process will receive 
all the access to the device that is allowed. 

Possible bad status on NOTIFY: 

DEC OCT 

2 2 
12 14 
31 25 

Access denied 
Illegal element size 
Device not allocated - reissue OPEN 
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SPECIAL EVENTS 

Process Event 

The process event is a scratch event, associated with each process, 
which occurs (i.e. is CAUSEd) when the process is terminated. The 
reference number for this event is returned to the father in the 
Upper Half of Status Word 1 when the process is spawned. (The 
process event reference number is also referred to as the son's 
reference number). 

The process event may be passed to other processes or closed by the 
father. In the latter case the son becomes unknown to the father. A 
CAUSE issued to this event results in the termination of the process. 
The event is a steady state mode event with NUMBER = m • The 
father has full access to the event. There are six ways a process 
can terminate: 

1) execution of a CAUSE on the process event 
2) execution of a final CLOSE on the process event 
3) execution of terminate primitive 
4) connniting a fault, other than MME, while in default mode 
5) using all the time allocated to process 
6) process becomming to large to fit into core 

Pass Event 

A pass event is a transient mode event which enables one process 
(Process A) to pass the reference number of an item to another process 
(Process B). State differently, Process A can, by CAUSING the pass 
event, make an item known to Process B. 

To create a pass event, bit 16 is set ON in the MODE parameter for the 
Open Scratch Event I:>r:i.mitive. The MODE parameter, which is loaded 
into index register -X4- will be interpreted as follows: 

Bits 16, 17 

00 
01· 
11 
10 

Interpretation of Mode Parameter 

Steady state mode, regular event 
Transient mode, regular event 
Transient mode, event of type pass 
Error. Pass everts are defined only in 
transient mode. 

CAUSE TRAP,ERN,STATE,MESSAGE,FRN,ACCESS 

The parameters for the CAUSE of the pass event have the following 
meaning: 

TRAP 

ERN 

Trap address associated with issuance of CAUSE 

Reference number of the pass event being CAUSEed. 
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Pass Event (Continued) 

ERN 

STATE 

FRN 

ACCESS 

MESSAGE 

NUMBER 

This reference number is obtained by opening 
either a scratch or catalogued event of type 
'pass'. 

State associated with the CAUSE primitive. 

The r~ference number of the item being passed. 

The access granted on the item being passed. 
This access is and'ed with the passer's access 
on the item. (See Fig. IV-4 for format). 

Only 18 bits can be sent as a message with a 
pass event. 

QU - Message 

QL - Ignored 

The number of processes to recei.ve the item 
passed. 

The following discussion illustrates how the LISTENER might use the 
pass event to allow system processes to pass items to it: 

1) The LISTENER opens a scratch pass event, and then catalogs it 
with universal access of CAUSE and owner's access of NOTIFY and 
CAUSE. 

2) The LISTENER issues a NOTIFY to the pass event. 

3) To pass an item to the LISTENER, a process must first open the 
catalogued pass event and then issue a CAUSE to this event. 

The format of the status return words for a notify on a pass event is 
as follows: 

TRAP WORD 1 BITS 0 -17 Not specified 
BITS 18-35 Logical status code 

(See Appendix A-2) 

TRAPC WORD 1 BITS 0 -17 FRN of passed item 
BITS 18-35 Logical status code 

(See Appendix A-2) 

WORD 2 BITS 0 -17 Message 
BITS 18-35 ACODE of passer. 

Accounting ID. 
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Pass Event (Continued) 

The ACODE is a code set up when a process is created by the LISTENER 
(via the LOGIN sequence) and passed along to all descendents of that 
process. It is unique to each family of processes (generally one user.) 
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Section VI 

Description of System Primitive Commands 



DESCRIPTION OF SYSTEM PRIMITIVE COMMANDS 

Introduction 

In this section a description of each of the system primitive 
commands is given. Each description is given in the following 
general format. 

FORMAT 

Name of Primitive Command 

Primitive Command Macro Call 

Registers 

Status Return Words 

Remarks 

EXPLANATION 

Self Explanatory 

Macro call for system macro which init: 
ates.the primitive action. The macro 
expansions are given in Appendix D. 

Specifies the contents of the 
registers prior to the issuance 
of the MME for the primitive 
command. 

Specifies the information which 
the executive returns to the first 
two words at the primitive trap 
location when the primitive 
operation is completed. 

Self explanatory 

Infonnation On The Use of Primitive Command Descriptions 

The primitive command descriptions should initially be used 
in conjunction with the overview summaries presented in the previous 
sections. After the basic terminology is understood the descriptions 
themselves should suffice. It is suggested that the programmer 
have a clear understanding of the system trap handling procedure 
(Section II) before attempting to utilize the primitives. 
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SUMMARY OF PRIMITIVE COMMANDS AND THEIR CODE NUMBERS 

Primitives Executed Directly by the Master Mode Executive 

Primitive Code and Name Primitive Classification 

00--Privileged Command From Slave Exec CONTROL 
01--Set Up Fault Vector CONTROL 
02--Set Up Squeze Mode CONTROL 
03--Enter Sque~e Mode CONTROL 
04--Read I/O 
05--Append I/O 
06--Random Read I/O 
07--Random Write I/O 
08--Scratch File I/O 
09--Set Pointer I/O 
10--Request Status I/O 
11--Request Date and Time CONTROL 
12--Request Elapsed Run Time CONTROL 
45--System Status Measurements CONTROL 
46--Measure READ Me CONTROL 
48--Write Me CONTROL 
49--Who Am I CONTROL 
51--Request Working Directory CONTROL 
Primitives Executed by the Slave Mode Executive 

13--Spawn 
14--Terminate 
15--Pause 
16--0pen Segment 
17--Close Segment 
18--Change Segment Length 
19--Exchange Segments 
20--0pen 
21--Close 
22--Catalog 
23--Destroy 
24--0pen Scratch 
25--Update 
26--Catalog Directory 
27--Write Access Control List 
28--Read Access Control List 
29--Read Directory 
30--0pen Worki~g Directory 
31--Read Branch 
32--Read Link 
33--Write System Information 
34--Catalog Link 
35--Write Branch 
36--1.Dck 
37--Unlock 
38--Notify 
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CONTROL 
CONTROL 
CONTROL 
CONTROL 
CON'IROL 
CONTROL 
CONTROL 
FILE AND EVENT 
FILE AND EVENT 
FILE AND EVENT 
FILE AND EVENT 
FILE 
FILE 
FILE 
FILE 
FILE 
FILE 
FILE 
FILE 
FILE 
FILE 
FILE 
FILE 
FILE AND EVENT 
FILE AND EVENT 
EVENT 



Summary of Primitive Connnands c.nd Their C2de Numbers (cont 'dl 

Primitives Executed by the Slave Mode Executive (cont'd) 

39--Cause 
40--Delete Entry 
41--Uncause 
42--0pen Scratch Event 
47--Create Segment 
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EVENT 
EVENT 
EVENT 
EVENT 
CONTROL 



Privileged Primitive (Slave Executive Only) Code = 0 

This primitive is a privileged connnand issued to the master mode 
executive by the slave executive only. 

Only the slave executive is authorized to issue this primitive. If 
other processes attempt to use this primitive, the call will be 
rejected with a connnand fault. 

There are four micro commands, specified by a micro command number, 
which are associated with this primitive. 

Register 

XO 

Xl 

Description 

0 = Privileged Primitive code number 

Micro command number 

00 Run micro command 
01 Set BAR micro connnand 
02 Destroy scratch file micro 
03 Update micro 
04 I/O clean-up routine micro 
05 Deallocate Drum File micro 

The micro commands are discussed on the following pages. 
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Run Micro Primitive (Slave Executive only) 

The fum -Micro Primitive (privileged) starts up the execution of the 
specified slave mode process. Only the slave mode executive is 
authorized to issue this primitive. This primitive sets up the Run­
A-Program working storage and the indirect fault vector. Control is 
then transferred to the slave mode process via the R$RETRN routine. 

This routine also sets up the BARl setting in the Run-A-Program storage 
for the slave executive to point to the state vector of the current 
running process. When the slave executive is re-entered for either a 
timer runout fault or primitive call, BARJ. will be set around the 
state vector of the current process. 

Register 

XO 

Xl 

X2 

A 

Description 

0 = Privileged Primitive 

00 = Run Micro Primitive 

AIT entry address for state vector 

Process ID 
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Set BAR Micro Primitive (Slave Executive Only) 

The Set BAR Micro Primitive sets a specified base register around a 
specified state vector, and returns directly. 

This primitive is accessed by the privileged primitive corrnnand and is 
allowed for the slave mode exec only. 

Register 

XO 

Xl 

X2 

X3 

Description 

O = Privileged ~rimitive code number 

01 = Set BAR Primitive 

AFT pointer for segment 

BAR to be set 
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Destroy Scratch File Micro Primitive (Slave Executive Only) 

This Micro Primitive (privileged) releases any disc space or page 
table space allocated to the file. The file length, allocation and 
the disc address fields in the AFT are cleared and the disc and page 
table bits in the flag word are also cleared. The AFT entry is not 
destroyed by this primitive - that is done by the Slave Exec. 

Register 

XO 

Xl 

X2 

X6 

Description 

00 = Privileged primitive 

02 = Destro'y Scratch File Micro Primitive 

Slave Trap address 

Slave Address of AFT of file 
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Update Micro Primitive (Slave Executive Only) 

The Update Micro Primitive is used in the course of the non­
privileged update primitive (25). If the file has a page table and 
it is in core and has been changed, the page table is written out 
to the page table file. In any case, at the close of the primitive 
the file will not have a page table in core. If the file has a new 
page table and the global switch G$G2 is set, then the bit map of 
the page table file is written out. If the file has new disc 
allocation and the global switch G$Gl is set, then the disc bit map 
is written out. In any case, G$Gl and G$G2 will be clear after the 
primitive has been completed. Some of the bits of the flag word 
are cleared but the AFT entry is otherwise untouched. 

Register 

XO 

Xl 

X2 

X6 

Description 

00 = Privileged Primitive Code Number 

03 = Update Micro Primitive 

Slave Trap Address 

Slave Address of AFT of file 
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I/O Cleanup Micro Primiti~e 

This routine is called by the I/O Cleanup Routine of the process 
tenninator. It transfers control to the appropriate device cleanup 
routine. 

Register 

XO 

Xl 

X2 

X3 
X4 

Description 

0 = Privileged Primitive code number 

04 = I/O Cleanup Micro Primitive 

Pointer to process table entry 

Slave address of outstanding operation entry 

Slave address of AIT entry 
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Deallocate Drum File Micro Primitive (Slave Executive Only) 

The Deallocate Drum File primitive deallocates a logically contiguous 
part of a drum file beginning at the specific logical file address 
and continuing for as many units as specified. If the unit count 
is negative all of the file past the logical file address will be 
deallocated. 
Register Descriotion 

XO 00 = Privileged Primitive code number 

Xl 05 = Deallocete Drum File Micro Primitive 

X2 Slave trap address 

X6 Slave address of AFT of file 
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Setup Fault Vector Primitive Code = 1 

1 ETFV TRAP,CORELOC 

The Setup Fault Vector Primitive is used by a slave process to 
declare the location of it's slave fault vector. If the declared 
location, 'COREWC', is out of bounds then the process is trapped 
at 'TRAP' with an error return. Otherwise, the new slave fault vector 
location is established in the state vector and the indirect fault 
vector is setup to point to the new fault vector location. 

Register:, 

XO 

Xl 

X2 

Parameter 

(Implicit) 

TRAP 

CORELOC 

STATUS RETURN WORDS 

Word .1 

18 - 35 

Description 

1 = Setup Fault Vector Primitive 

Trap location 

Location of slave fault vector in slave 
program 

Logical Status Code 

0 successful operation 
1 location of slave fault vector out of bounds 
2 upper portion of slave fault vector out of bound~ 

Format for the Slave Process Fault Vector 

The slave process fault vector has a word pair for each of the 16 
faults. The order of the faults are the same as in the hardware fault 
vector. 

The fonnat for a word pair is: 

Word 1 

Word 2 

Default mode 

Storage for the IC and indicators which are 
in effect when the fault occurs. 

First instruction of the slave process fault 
handling routine. 

If the slave process runs in default mode (no slave fault vector 
declared), the process is aborted if a fault occurs, except for a 
MME fault or Timer Runout. 
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Setup Fault Vector Primitive (Continued) 

~xamEle of_C~~~~or Fault Vector 

FLOC NULL 

DEC 0 
TRA SDFFT 0 = Shutdown Fault 
DEC 0 
TRA MF.MF!' 1 == Memory Fault 
DEC 0 
TRA MME 2 = Master Mode Entry 
DEC 0 
TRA FI'GFT 3 = Fault Tag.Fault 
DEC 0 
TRA TROFI' 4 = Timer Runout Fault 
DEC 0 
TRA CMDFT 5 = Command Fault 
DEC 0 
TRA DRL:FT 6 = Derail Fault 
DEC 0 
TRA LUPFT 7 = Lockup Fault 
DEC 0 
TRA CONFr 8 = Connect Fault 
DEC 0 
TRA PARFI' 9 = Parity Fault 
DEC 0 
·TRA IOCFr 10 = Illegal Op Code Fault 
DEC 0 
TRA ON CIT 11 = Operation not Complete Fault 
DEC 0 
TRA SUPFT 12 = Startup Fault 
DEC 0 
TRA OVFFT 13 = Overflow Fault 
DEC 0 
TRA DCKFT 14 = Divide Check Fault 
DEC 0 
TRA EXE FT 15 = Execute Fault 
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Setup Fault Vector Primitive (Continued) 

Note on the Indirect Fault Vector 

The Indirect Fault Vector is a block of code maintained by the system 
executive for passing control from the hardware fault vector to the 
appropriate entry in the slave process fault vector. 

The indirect fault vector is maintained in the Run-A-Program working 
area and is modified to point to the slave process fault vector when 
the Set Fault Vector Primitive is issued. 

The indirect fault vector contains a word pair for each fault. The 
first word is a pointer to a corresponding word in the slave process 
fault vector. The second word is a -TSS- to the corresponding second 
word in the slave fault vector. 

The indir~ct fault vector, therefore, points to the location in the 
slave fault vector where the IC and indicators are to be stored by the 
master mode executive. It also enables control to be returned in 
slave mode to the user program. 

Example: 

-'The system macro which calls the Set Fault Vector Primitive is 

SETFV MACRO 

IDXO 
IDXl 
LDX2 
MME 
ENDM 

The macro call 

l,DU 
fl 
f 2 
0 

SETFV (TRAP,DU), (FLOC,DU) 

Set Fault Vector Code Number 
TRAP 
CO~LOC 
Issue the Primitive 

establishes a fault vector at.FLOC (see previous page for typic~l coding 
at FLOC). The trap routine is located at TRAP. 
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Setup Squeeze Mode Primitive Code = 2 

SETSQ TRAP,LOCTBL 

The Setup Squeze Mode Primitive initializes the Squeze Mode Table in 
the state vector of the process and computes the effective base 
register settings for the process when it enters squeze mode. 'LOCTBL' 
is the location of the squeze mode mapping table. If the parameters 
are in range, a successful trap to location 'TRAP' is made. Otherwise, 
an unsuccessful trap is returned. The process remains in normal mode 
until the squeze primitive is issued. 
Register Parameter Description 

XO 

Xl 

X2 

(Implicit) 

TRAP 

LOCTBL 

STATUS RETURN WORDS 

Word 1 

18 - 35 

Word 2 

0 - 17 

2 = Set Squeze code number 

Trap location 

Location of Squeze Mapping Table 

Logical status code 

O successful operation 
1 squeze table out of bounds 
1 error in segment specification for squeze mode 

Number of segment in error(if this was cause of 
error) 

The .squeze Mapping Table has the following form 

where: 

ZERO 
ZERO 
ZERO 
ZERO 

VFD 
VFD 
VFD 
VFD 

O,MAPO 
O,MAPl 
O,MAP2 
O,MAP3 

18/0RG0,1/WP,l/0,16/LENO 
18/0RGl,1/WP,1/0,16/LENl 
18/0RG2,l/W?-,1/0,16/LEN2 
18/0RG3,l/WP,l/0,16/LEN3 

MAP! = Base register mapping for segment I. (Note that in the squeze 
mode table, the index in the table gives the base register in 
normal mode and MAP! the base register that it maps into in 
squeze mode). 
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Setup Squeze Mode Primitive (Continued) 

ORGI = Origin in Segment I for squezed bar (relative to segment starting 
address) 

LEN! = Length (in words) or the bar setting for Segment I in squezed 
mode. 

WP = Write protect bit (1 = no writes allowed) 

Example of initial settings for squeze mapping table: 

DEC 2 Seg 0 normal mode maps to seg 2 squeze 
DEC ' Seg 1 normal mode maps to seg 3 squeze 
DEC 0 Seg 2 normal mode maps to seg 0 squeze 
DEC 1 Seg 3 normal mode maps to seg 1 squeze 

mode 
mode 
mode 
mode 

The remainder of the table sets up the origin and length of each segment 
in squeze mode. 

OCT 000000400000 SEG o, ORG = o, LEN = o, WP 
OCT 000000400000 SEG 1, ORG = O, LEN = O, WP 
OCT 000000000000 SEG 2, ORG = o, LEN = 0, No WP 
OCT 000000000000 SEG 3, ORG = o, LEN = 0, No WP 
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Enter Squeeze Mode Primitive Code = 3 

SQUEZ TRAP,REGS,IC 

The Enter Squeze Mode Primitive (also called SQUEZE) will reset the 
base address registers to those previously established by the SETSQ 
Primitive, load the registers from 'REGS', and transfer to 'IC'. 
('IC' contains the IC and indicators to be used on entry to the squezed 
program). 

The process will trap at location 'TRAP' on completion. If squeze mode 
is not set up, then the process is trapped with error return of four (4). 
If the register load area is out of bounds, then the process will be 
trapped with error return of one (1). If ~he transfer address is out 
of bounds, then a memory fault will occur. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X2 REGS 

A IC 

STATUS RETURN WORDS 

Word 1 

18 - 35 

Description 

3 = Enter Squeze Mode Primitive code number 

Trap location 

Location of register settings 

Instruction counter and indicators 

Logical status code 

O successful operation 
4 squeze mode not set up 
1 register load area. out of bounds 

Trap Handling for Squeze Mode Programs 

Consider the sequence of events that occurs when a process running in 
squeze mode is interrupted. If no traps have returned during the time 
of interrupt, control is returned to the slave process which continues 
its execution in squeze mode. If, however, a trap has·returned (the 
trap must be for the unsquezed process) a squeze mode bit (bit 35) is 
set in the indicators which are stored in the trap exit location. In 
addition, the process mode is changed from squeze to normal and the base 
address registers set to their unsquezed values. The outstanding 
traps are linked in the manner described in section II and control is 
returned to a trap routine in the unsquezed program. The unsquezed 
program utilizes the squeze bit, which will be set in the exit location 
of the last trap routine in the linked sequence of trap routines, to 
identify the return address in the squezed program. The standard return 
trom a trap routine, RET to the exit location, cannot be used in this 
case. Instead, a SQUEZE to the return address must be issued. 
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Read Primitive Code = 4 

READ TRAP,FRN,CORELOC,N,MODE 

The Read Primitive (Sequential Read) transfers the next 'N' elements 
from the file 'FRN' to the area in the slave program which starts at 
'CORELOC'. Data is transferred to core from the file element located 
by the Current Read Pointer. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X2 FRN 

X4 CORELOC 

XS N 

X6 MODE 

STATUS RETURN WORDS 

Word 1 

0 - 17 

18 - 35 

Word 2 

0 - 35 

Description 

4 = Read Primitive code number 

Trap location 

File reference number 

Core memory location indicating the first word 
in a user slave area for a data transmission. 

Number of elements in the referenced file 
which are to be transmitted. The actual ele­
ment size is specified when the file is opened. 
(See I/O Primitive Overview for definition of 
element). 

An indicator specifying what mode the trans­
mission is to be made in. This parameter 
varies from device to device and is sununarized 
in Appendix B. 

The number of units transferred in a successful 
I/O operation 

Logical Status Code for I/O Primitives (See 
Appendix A-1). 

Device dependent physical status. See appropri­
ate device manual for interpretation. 
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Read Primitive (Continued) 

The Updating and Determination of the Current Read Pointer For Disk 
or Drum Files 

The starting location for the (Sequential) Read Primitive is specified 
by a current read pointer which is initialized to zero whenever a file 
is opened. If a file is shared_ by several users, each user has his 
own read po i.n ter. 

The current read pointer is updated each time a successful sequential 
read is executed. However, the pointer may or may not be updated if 
the read is in error. (To determine the read pointer setting in this 
case, issue the Set Pointer Primitive for the file in question with 
the number parameter set to zero. The read pointer setting will be in 
the lower half of Status Word 2). 

If the number of elements read exceeds the current file length, a 
successful return will be given with the read pointer being set at the 
end of the file. (That is, the read pointer is not extended past the 
end of the file, although the read itself may so extend.) This condi­
tion can be detected by comparing the number of units specified for 
transfer with the number of units actually transferred (returned in 
the upper half of Status Word 1). 

The issuing of a read when the current pointer is set to the end of 
the file will result in an -end of file- error return. 

Note that the read pointer is not modified when a random read is 
issued. For disc and drum files the read pointer can be shifted by 
the set pointer primitive. For magnetic tape files the pointer can 
be shifted by issuing the read with an appropriate mode. (See 
Appendix B for usage of mode parameter with magnetic tapes). 
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Append Primitive Code = 5 

APPEND TRAP,FRN,CORELOC,N,MODE 

The Append Primitive (Sequential Write) writes 'N' elements from core 
memory starting at 'CORELOC' into the file 'FRN'. The element loca­
tion in the file at which writing starts is specified by the end of 
file pointer. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X2 FRN 

X4 CORELOC 

X5 N 

X6 MODE 

STATUS RETURN WORDS 

Word 1 

. 0 - 17 

18 - 35 

Word 2 

0 ~ 35 

Description 

5 =Append Primitive code number 

Trap location 

File reference number 

Core memory location indicating the first word 
in a user slave area for a data transmission 

Number of elements in the referenced file 
which are to be transmitted. The actual ele­
ment size is specified when the file is opened. 
(See I/O Primitive Overview for definition of 
element). 

An indicator specifying what mode the trans­
mission is to be made in. This parameter 
varies from device to device and is swmnarized 
in Appendix B. 

The number of units transferred in a successful 
I/O operation 

Logical Status Code for I/O Primitives (See 
Appendix A-1). 

.f. 

Device dependent phys.ical status. See 
appropriate device manual for interpretation. 
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Append Primitive (Continued) 

End of File Pointer (Current lenght of file) 

The -End of File Pointer- locates the starting element in a file for 
the next Append (Sequential Write). When a scratch file is first 
opened the End of File Pointer locates the beginning of the file; 
that is, element zero. 

When a catalogued file is opened the End of File Pointer l~ates the 
element following the last one which had been written into the file. 
There is only one End of File Pointer for a given file, so that 
Appends by several users sharing a file always start at the location 
determined by the current setting of the End of File Pointer. 

The End of File Pointer is updated whenever a successful Append is 
executed and also by successful random writes if the last element of 
the random write exceeds the current pointer setting. 

The End of File Pointer may also be updated by an unsuccessful Append 
if a hardware error occurs. The current position of the End of File 
Pointer may be obtained by issuing the Request Status Primitive, the 
position in elements being returned in the status word. The End of 
File Pointer may be reset to zero by issuing the Scratch Primitive. 
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Read Random File Primitive Code = 6 

1RF TRAP,FRN,FILELOC,CORELOC,N 

The RRF (Read Random File) Primitive transfers the 'N' elements from 
location 'FILELOC' in file 'FRN' to the area in core memory which 
starts at 'CORELOC'. This primitive can only be used with drum or disk 
files. 
Register Parameter 

XO (Implicit) 

Xl TRAP 

X2 FRN 

X3 FILELOC 

X4 CORELOC 

X5 N 

STATUS RETURN WORDS 

Word 1 

. 0 - 17 

18 - 35 

Word 2 

0 - 35 

Description 

6 = Read Random File Primitive code number 

Trap location 

File reference number 

An integer, representing the element number 
within the file at which a data transmission 
begins. This parameter is only employed for 
random operations. 

Logical core memory location indicating the 
first word in a user slave area for a data 
transmission. 

Number of elements in the referenced file which 
are to be transmitted. The actual element 
size is specified when the file is opened. 
(See I/O Primitive Overview for definition of 
element}. 

The number of units transferred in a success­
ful I/O operation 

Logical Status Code for I/O Primitives (See 
Appendix A-1). 

Device dependent physical status. See 
appropriate device manual for interpretation. 
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Write Random File Primitive Code = 7 

· 1RF TRAP,FRN,FILELOC,CORELOC,N 

The WRF (Write R2ndom File) Primitive writes 'N' elements from core 
memory starting at 'CORELOC' into the file 'FRN'. The element in the 
file at which writing starts is specified by 'FILELOC'. This primitive 
can only be used with drum or disk files. 
Register Parameter Description 

L 

XO 

Xl 

X2 

X3 

X4 

X5 

(Implicit) 

TRAP 

FRN 

FILELOC 

CORELOC 

N 

STATUS RETURN WORDS 

Word 1 

0 - 17 

18 - 35 

Word 2 

0 - 35 

7 = Write Random File Primitive code number 

Trap location 

File reference number 

An integer, representing the element number 
within the file at which a data transmission 
begins. This parameter is only employed for 
random operations. 

Logical core memory location indicating the 
first word in a user slave area for a data 
transmission. 

Number of elements in the referenced file 
which are to be transmitted. The actual 
element size is specified when the file is 
opened. (See I/O Primitive Overview for 
defintion of element). 

The number of units transferred in a success­
ful I/O operation. 

Logical Status Code for I/O Primitives (See 
Appendix A-1). 

Device dependent physical status. See 
appropriate device manual for interpretation. 
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Scratch Primitive Code = 8 

SCR TRAP,FRN,FILELOC 

The Scratch Primitive destroys all data in the file 'FRN' by releasing 
all storage owned by the file and setting the current Read and End of 
File Pointe~s to the start of the file if FILELOC = 0. The file is 
not closed by this operation. Otherwise, the file is scratched 
starting from the element specified by FILELOC. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X2 FRN 

X3 FILELOC 

STATUS RETURN WORDS 

Word 1 

0 - 17 

18 35 

Word 2 

0 - 35 

REMARKS 

Description 

8 = Scratch Primitive code number 

Trap location 

File reference number 

Element in file to scratch f~om 

Not specified 

Logical Status Code for I/O Primitives 
(See Appendix A-1). 

Device dependent physical status. See 
appropriate device. manual for interpretation. 

This primitive can be used only on disk or drum files. 
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Set Pointer Primitive Code = 9 

SPrR TRAP,FRN,N 

The Set Pointer Primitive shifts the current Read Pointer by 'N' element 
for file 'FRN' which is located on the disc ·or drum. (For files 
corresponding to magnetic tapes, positioning is accomplished by using 
the Read Primitive with an appropriate mode). 

The process is trapped at location 'TRAP' upon completion with the new 
setting of the Read Pointer, expressed in elements, in the lower half 
of Status Word 2. Error returns will be made if the process does not 
have read access for the file or if the pointer is shifted beyond the 
maximum file length or file beginning.· 

]1egister Parameter 

XO (Implicit) 

Xl TRAP 

X2 FRN 

X3 N 

STATUS RETURN WORDS 

Word 1 

0 - 17 

18 - 35 

Word 2 

0 - 17 

18 - 35 

Desc ript io'9_ 

9 = Set Pointer Primitive code number 

rrrap location 

File reference number 

The number of elements which are added to or 
subtracted from the current setting of the 
read pointer. (For subtraction the number is 
expressed in two's complement form). 

Not specified 

Logical Status Code for I/O Primitives (See 
Appendix A-1). 

Not specified 

New setting of Read Pointer (in elements) 
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Request Status Primitive Code = 10 

RQST TRAP,RN 

The Request Status Primitive returns information relating to file (or 
event) 'RN' in the Status Return Words. The Process traps at location 
trap upon completion with the status words containing the information 
summarized below. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X2 RN 

STATUS RETURN WORDS 

Word 1 

0 - 17 

18 - 35 

Word 2 

0 - 17 

18 - 20 

21 - 25 

23 - 25 

26 

27 - 35 

Description 

10 = Request Status Primitive 

Trap location 

File or event reference number 

Number of bits/element (files) 
Current count (events) 

code number 

Logical status code for I/O primitives 
(See Appendix A-1). 

(. d,.")lt. 
,.~. ~z.~ r· 

File length in units (files) 
Queue length (events) 

Not Used 

Access mask (files) (RWAEL) 

Access mask (events) (NCL) 

Not Used 

Device ID 
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Request Date and Time Primitive Code = 11 

RQDT No arguments 

The Date and Time Request Primitive returns the date in the A-register, 
the time of day in the Q-register, and returns control to the location 
of the :MME plus one. 

Register Parameter 

XO (Implicit) 

STATUS RETURN WORDS 

None since no trap routine. 

Format for Date and Time 

Description 

11 = Request Date and Time Primitive code 
number 

DATE Expressed as BCD characters (i.e., 0007010606108 for 7/16/68). 

TIME 33 bit number representing time since midnight in 64's of a 
millisecond. (Note: this can exceed 24 hours). 
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Request Elapsed Run Time Primitive Code = 12 

RQERT No arguments 

The Request Elapsed Run Time Primitive returns the elapsed run time 
of the process, right justified in the Q-reg. The units are 1/64 
of milliseconds. It returns the count of resources used by the pro­
cess in the A-reg. This primitive has no trap routine. Upon 
completion control is returned to the location of the MME plus one. 

Register Parameter 

XO (Implicit) 

Description 

12 = Request Elapsed Time Primitive Code 
Number 

STATUS RETURN WORDS 

None (since no trap routine) 

Other Return Information 

A Resource count in resource units 

Q Elapsed run time (1/64 milliseconds), right justified. 
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Spawn Primitive Code = 13 

SPAWN TRAP, PLOC, LENGTH, ORIG 

The Spawn Primitive creates a new process (a son) which will be 
executed in parallel with its creator (the father). The father 
specifies the infonnation pertaining to the son in a parameter 
list starting at 'PLOC'. The number of words in the list is given 
by 'LENGTH'. When the son has been created, the father is trapped 
at 'TRAP' with the son's reference number in the upper half of 
Status Return Word o. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X4 PLOC 

X5 LENGTH 
Q ORIG 

STATUS RETURN WORDS 

Word 0 

0-17 

18-35 

REMARKS 

Description 

13 = Spawn primitive code number 

Trap location 

Location of parameter list 

Length of parameter list 
Originator (for special SPAWN) 

Event reference number for process event just 
spawned (i.e.,· son's reference number). 

Logical status code 

0 successful operation 
12 argument list must be at least 14 words long 

4 segment zero (0) must be specified 
5 illegal segment specification 
6 invalid access on segment specification 
7 illegal file reference number 
8 only a file or event may be passed 
9 resources not available 

The number of files and events passed to the spawned process will 
appear in X-register zero (0) on initial entry to the process. 

If a user is trapped with status code = g, he should retry the 
conunand. 

The son's reference number is also referred to as the process event 
number (See 'Special Events' in Section V). 
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Spawn Primitive (Continued) 

Format of Parameter List 

Words 

0-7 

8 

9 

10 

11 

12 

13 

14-N 

Function 

Initial register settings for son 

Time limit for process in 64's of a msec. 
A negative number gives an infinite time limit 

Option switches 

Bits 14-17 

Bit 32 

Bit 33 

Bit 35 

Priority curve (O=elefault, same 
priority as father) 

Indicates core end segments exist 

On if process is to know about itself, 
as reference number one greater than 
the number handed on by the father, 
(N+l). 

If on, process will be given a timer 
runout fault. If it runs out of time, 
it will get 16 secs. more. 

Son segment zero (O) specification 

Son segment one (1) specification 

Son segment two (2) specification 

Son segment three (3) specification 

Files and events to be passed to the son 
(i.e., the specification of the son's KIT). 

Segment Specification 

One (1) word per segment 

Bits 0-17 
Bit 18 
Bit 32 
Bits 34-35 

File Reference or Segment Number 
Write Protect 
Core end segment 
=0 for void segment 
=l for spawn from parent's segment 
=2 for spawn from parent's file 

KFT Specification for File or Event 

One (1) word per file or event or 2 words for fixed state 

Bits 0-17 
Bit 20 
Bits 31-35 

or 
Bits 33-35 

File or event reference nwnber in father's KIT 
Fixed state event - if on next word contains state 
Access granted to son for file (Read, Write, Append, 
Execute, Lock) 

Access granted to son for event (Notify, Cause, Lock) 
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Spawn Primitive (Continued) 

KFT Specification for File or Event (Continued) 

The order of the word in the KIT specification will determine 
the item reference number seen by the son. (i.e., the item 
specified by Word 14 will be reference number 0 in the son's 
KIT, that specified by word 15 will be reference number 1, 
etc.) The access mask will be ANDed with the father's access 
mask to determine the son's access to the file. 

In the case of a special spawn by a privileged process, Q 
will contain the originator's ID returned by the open worki~ 
directory primitive. Six words, originator's name, are 
stored after the buffer, but they are not counted in the length. 
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Additional Infonnation on SPAWN 

1) All RN's which are specified in the parameter list are with 
respect to the father process. 

2) The parameter list must be at least 14 words to specify the 
initial register settings and the contents of all four segments. 
The remaining words which specify the son's files and events are 
optional. 

3) The son's process starts execution at location zero of segment 
zero. Hence, segment zero must be specified and correspond to an 
executable procedure. 

4) Segments other than segment zero may be void. Void segments are 
specified by setting bits 34-35 zero in the corresponding segment 
specification word. 

5) The father must have execute access on a file which he spawns as 
segment zero for his son and read access for files which are 
spawned as segments one, two, or three. 

6) The father can make a segment write inhibit by setting the write 
protect bit in the corresponding segment parameter word. If the 
segment is spawned from a write-inhibit file or from a father's 
segment which is write inhibit, the bit will be set on regardless. 

7) The access mask for a son's file will be -ANDED- with the father's 
access to determine the son's resultant access to the file. Hence, 
the son is not allowed an access to a file that the father does not 
have. 

8) If the file that is spawned in segment zero has the owner's access 
privilege ON then the son will be allowed to use the owner's ID 
associated with that file in performing file operations. Note .; 
that the owner's access switch is set when the file is catalogued. 
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Tenninate Primitive Code = 14 

TERM no arguments 

The Terminate Primitive tenninates the execution of a process 
and liquidates the resources used by the process. The following 
things happen: 

Event trap blocks are returned to AIT free list 
Segments are closed 
State vector is closed 
Process event is activated 

Register 

XO 

Parameter 

(Implicit) 

Description 

14 = Tenninate Primitive identifier 

Vl-32 



Pause Primitive Code = 15 

PAUSE No arguments 

The Pause Primitive blocks the further execution of the current proces~ 
if: 

1) There are no traps on the outstanding trap queue for the process, 
and 

2) If there is at least one trap for an I/O, file, or event prirnitivE 
which has not returned. 

If these conditions are satisfied, the process will remain blocked 
until one of the 1/0, file, or event traps return. At this time, the 
process resumes execution at the trap location. 

If neither condition is satisfied, the corresponding Pause results in 
the simulation of a timer runout fault. That is, the process is 
rescheduled. In such a case, the process will resume execution at the 
instruction following the Pause MME the next time the scheduler runs 
the process. 

Parameter Description Register 

XO (Implicit) 15 = Pause Primitive code number 

Notes on the Use of 'PAUSE' 

When a process no longer has useful work to do (i.e., it is awaiting 
the completion of some operation by the executive) it should issue 
the 'PAUSE' Primitive instead of sitting in a wait loop. This places 
the process on a queue of blocked processes and enables another 
process to utilize the processor. The process which issued the 'PAUSE 
will be rescheduled when the trap which is being awaited is returned. 

The following code illustrates how the Pause Primitive can be 
incorporated in a 'WAIT·' macro, which would be issued whenever a 
process has no useful work to perform. 
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Pause Primitive {Continued) 

WAIT MACRO 
REM 
INHIB 
SZN 
TNZ 

LDXO 
MME 
TRA 
INHIB 
ENDM 
STZ 
OPEN 
WAIT 
TRA 

A Trap routine, 
macro is: 

TRAP NULL 
DEC 
DEC 
DEC 
RET 

Further Notes on 

SAVE,ON 
TRAP+2 
*+4 

15,DU 
0 
*-4 
RESTORE 

TRAP+2 

Prevent interrupts in middle of test loo: 
Test exit word to see if trap has return~ 
Trap has returned-Exit and continue pro­
cessing 
Otherwise issue PAUSE primitive 

Go back if control reaches here 

( ) ' ... ' 
Set exit word to zero as a flag 
Issue Open primitive 

RESUME 

located at 

0 
0 
0 
TRAP+2 

the Use of 

Pause and wait for trap to return 
Continue processing 

'TRAP' which can be used with the above 

Storage for Status Word 1 
Storage for Status Word 2 
Storage for trap routine exit location 
Return to process via standard trap retw 

PAUSE 

It is important to note that the Pause Primitive will cause a process 
to go in a blocked state only for a subset of the I/O, File, and 
Event primitives. 

For the remaining primitives, which include all of the control primi­
tives, the PAUSE results in the process being rescheduled. If a user 
desires to go blocked in this case, he should precede the PAUSE by a 
Notify Event primitive. 

Note that when a process is blocked it becomes active again after the 
occurrence of the I/O or event trap. Control returns to the process 
at the trap routine and continues in a manner determined by the trap 
routine coding. If each trap routine is terminated by a -RET WORD3-, 
control eventually transfers to the instruction following the PAUSE 
MME. Otherwise, control transfers to the indicated termination loca-
·ion. 
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Open Segment Primitive Code = 16 

OPSEG TRAP,SEGNUM,LENGTH 

This primitive opens a segment for use by the process. The process 
specifies the segment number and length desired. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X2 SEGNUM 

X3 LENGTH 

STATUS RETURN WORDS 

Word 1 

18 - 35 

Description 

16 = Open Segment Primitive code number 

Trap location 

Segment number (0, 1, 2, or 3) 

Desired segment length, in words. 
The segment length must be less than 200000 
octal or 65536 decimal. 

Logical status code 

0 successful operation 
1 segment number out of range 
7 segment length out of range 
8 segment already opened 

The logical addresses associated with the starting location of each c 
the four segments are 

Segment O 
Segment 1 
Segment 2 
Segment 3 

Example: 

Octal 0 
Octal 200000 
Octal 400000 
Octal 600000 

OPSEG (TRAP,DU),(3,DU),(2048,DU) 

Since SEGNUM = 3, the logical starting address for the segment is 
6ooooo (octal). 

The segment opened contains 2048 (Mod 512) blocks of 512 words. 
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Close Segment Primitive Code = 17 

~LSEG TRAP,SEGNUM 

This primitive routine closes a segment for a process. The segment i~ 
no longer available to the process, however, it may be available to 
other processes. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X2 SEGNUM 

STATUS RETURN WORDS 

Word 1 

18 - 35 

Description 

17 = Close Segment Primitive code number 

Trap location 

Segment number (0, 1, 2, or 3) 

Logical status code 

O successful operation 
1 segment number out of range 
2 segment not known 
4 I/O activity in progress 
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Change Segment Length Primitive Code = 18 

CHSEG TRAP,SEGNUM,LENGTH 

The Change Segment Length Primitive changes the length of the segment 
specified by 'SEGNUM' to 'LENGTH'. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X2 SEGNUM 

X3 LENGTH 

STATUS RETURN WORDS 

Word 1 

18 - 35 

Description 

18 = Change Segment Length Primitive code numb1 

Trap location 

Segment nlllllber (0, 1, 2, or 3) 

Desired length (words) 

Logical status code 

0 successful operation 
1 segment number out of range 
2 segment not known 
7 segment length out of range 
4 I/O activity in progress 
5 segment is write inhibit 
6 requested segment length equals zero 

-Remarks 

Segment lengths are defined in blocks of 512 words. The executive will 
round off the requested length to the next 512 word block, if this 
length is not a multiple of 512. 
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Exchange Two Segments Primitive Code = 19 

EXSEG TRAP,SEG1NUM,SEG2NUM 

This primitive exchanges the segment numbers of two specified segment~ 

Register Parameter 

XO (Implicit) 

Xl TFAP 

X2 SEGlNUM 

X3 SEG2NUM 

STATUS RETURN WORDS 

Word 1 

18 - 35 

Description 

19 = Exchange Segments Primitive identifier 

Trap location 

Segment 1 number (0, 1, 2, or 3) 

Segment 2 number (0, 1, 2, or 3) 

Logical status code 

0 successful operation 
1 number for segment 1 is out of range 
1 number for segment 2 is out of range 
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Open Primitive Code = 20 

OPEN TRAP, TREE NAMEATREE_SIZE,BEHALF,ELSIZE,ACCESS 

The OPEN primitive makes the catalogued item specified by 'TREE NAME' 
active and known to the process. The reference number (RN) and-other 
information relevant to the item is returned in the status words. 
Most subsequent references to the item will be in terms of its 
reference number. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X4 TREE NAME 

X5 TREE SIZE 

X6 BEHALF 

EI.SIZE 

Q ACCESS 

Description 

20 = Open Primitive code numb~r 

Trap location 

Location of the tree name of the item being 
opened 

Number of words in the tree name (a multipl 
of six) 

Behalf indicator - Bit 17 
1 = Originator (normal setting) 
0 = Owner 

The element size, expressed in bits, in 
which subsequent data transactions involvin 
this file are to be expressed {not required 
for events) • 

Requested access for item 
Bit 31 - Read (File) 
Bit 32 - Write (File) 
Bit 33 - Append {File) Notify {Event} 
Bit 34 - Execute {File) Cause {Event) 
Bit 35 - Lock (Fil'e,Event) 

If this word is set to zero, the program 
will receive all the accesses to the item 
that it is allowed. The accesses granted 
are returned in Status Word 2 • 
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Open Prj_mitive (Continued) 

STATUS RETURN WORDS 

Word 1 

0-17 

18-35 

Word 2 

0-17 

20-25 

26 

27-35 

File or Event reference number 

Logical Status Code (See Appendix A-2) 

File len2th in elemeots (File)) 
Number or queue entries (event 
Access mask (right justified) 

Not used 

Device ID (See Fig. III-1). 

Tree Name Conventions for Opening Device Files 

The tree name of a device file contains two levels. These levels 
correspond to the identifier 'DEVICE', and the name code of the device 
type and number of the device. (If the identifier 'AA' is used, the 
next available free device will be supplied). The two words assigned 
to the password at each level are filled with ASCII blanks. 

Device Name Code 

DI 
DR 
OP 
CP 
LP 
CR 

TT 
CL 
MT 

Device Type 

Disc 
Drum 
Operator's Console 
Card Punch 
Line Printer 
Card Reader (see "Communication With Card 
Reader From the Listener") 

Teletypewriter 
Connnunication Line Multiplexer Channel 
Magnetic Tape 

Example of treename coding for any magnetic tape (tree name = DEVICE/MTAA) 

AC! 6,DEVICE Device Identifier 
ACI 6 ,MTAA Code Name for any Card Reader 

Example of treename coding for tape number 5 (tree name = DEVICE/MTOS) 

AC! 6,DEVICE Device Identifier 
ACI 6,MTOS Code Name for Tape Handler 5 
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Open Primitive (Continued) 

REMARKS 

1) Each time the OPEN primitive is issued, a new reference number for 
the specified file is returned. Hence, a given process may open 
the same file more than once. 

2) Several processes may open the same file during a given time interval. 
The reference number returned by the OPEN primitive is private to 
to the process which issued the OPEN; that is, the reference number 
is an entry in the Known Item Table for the process. Global 
information about the file is maintained in a single Active Item 
Table (AIT) entry to which all of the KIT entries point. 

3) Each device, except the operator's console, can only be opened by 
one process at a time. Subsequent processes trying to open it before 
the first process has closed will receive logical error status 3 
(software busy). They can use the deallocate event to wait for its 
release. 
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Close Primitive Code = 21 

CLOSE TRAP, RN 

The item whose reference number is 'RN' is made unknown to the process 
When the item is closed, its attachment couut is decremented by one. 
The global entry for the item (in the Active Item Table) is not removE 
until the attachment count reaches zero. 

Register 

XO 

Xl 

X2 

Parameter 

(Implicit) 

TRAP 

RN 

STATUS RETURN WORDS 

Word 1 

0-17 

18-35 

REMARKS 

Description 

21 = Close Prihlitive code number 

Trap address 

File or event reference number 

Unrlef ined 

Logical Status Code (See Appendix A-2) 

If a scratch file is closed with attachment count zero, the storage 
allocated to the scratch file is returned to the free storage pool. 
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Catalog Primitive Code = 22 

''t\TLOG TRAP, RN,TREE_NAME, TREE_SIZE, SWITCH, UACCESS, OACCESS 

The scratch item whose reference number is 'RN' is catalogued with the 
tree name specified by 'TREE_NAME'. A segment spawned from a catalogued 
file will be write inhibit if the write inhibit indicator in 'SWITCH' 
is set on. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X2 RN 

X4 TREE NAME 

X5 TREE SIZE 

X6 SWITCH 

A UACCESS 

Q OACCESS 

Description 

22 = Catalog Primitive code number 

Trap location 

Reference number of the file or event being 
catalogued 

Location of the tree name of the catalogued ite 

Number of words in tree name (a multiple of six 

Bit 17 - Behalf Indicator 
1 = Originator's behalf (nonnal setting) 
0 = Owner's behalf 

Bit 16 - Owner's Access Privilege Indicator 
(Files Only). See Remarks. 

0 = Access to owner's ID not granted (nonnal 
setting) 

1 =Access granted to owner's ID 

Bit 15 - Write Inhibit Indicator (Files Only) 
0 = Segment spawned from file will not be 

write inhibit 
1 = Segment spawned. from file will be write 

inhibit (See Remarks) 

Universal Access 

Owner's Access 
Bit 31 - Read (File) 
Bit 32 - Write (File) 
Bit 33 - Append (File) Notify (Event) 
Bit 34 - Execute (File) Cause (Event) 
Bit 35 - Lock (File,Event) 
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Catalog Primitive (Continued) 

STATUS RETURN WORDS 

Word 1 

0-17 

18-35 

REMARKS 

Undefined 

Logical Status Code (See Appendix A-2) 

1) If the owner's access privilege switch is set on, any user with 
execute access on this file will be allowed the use of the file 
owner's id when the user spawns this fil~ as segment zero of a 
process, (i.e. when the file is spawned as segment zero the user 
doing the spawn will have all access privileges that the file owner 
has including access to the owner's entire directory structure). 
This switch should rarely be set on if the owner desires to protect 
his files. 

If owner's access is granted for a file, the owner will be protected 
only if control cannot be transferred outside of the procedure that 
this file spawns into. 

2) If the write inhibit indicator is set on, the segment which is 
spawned from this file will be write inhibit , and the file 
itself will have its WRITE and APPEND access bits set off •. That 
is, neither writen:r append operations to the file will be allowed. 
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Destroy Primitive Code = 23 
I 

DESTRO TRAP,TREE_NAME,TREE_SIZE,BEHALF 

The item named by 'TREE NAME' is uncatalogued (i.e. its directory entry 
is destroyed). If the item is currently active, it is transfonned into 
a scratch item. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X4 TREE NAME 

X5 TREE SIZE 

X6 BEHALF 

STATUS RETURN WORDS 

Word 1 

0-17 

18-35 

Description 

23 = Destroy Primitive code number 

Trap location 

Location of tree name of item to be destroye1 

Number of words in tree name 

1 = Originator's behalf (nonnal setting) 
0 = Owner's behalf 

Undefined 

Logical Status Code (See Appendix A-2) 
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)pen Scratch Primitive Code = 24 

?ENS TRAP, DEVID,MAXLEN,ELSIZE 

rhe Open Scratch Primitive opens a zero length, scratch (uncatalogued) 
file on the device specified by 'DEVID' (disc or drum). The File 
Reference Number of the file is returned in the status word. Subsequent 
jata transactions involving this file will occur in units specified by 
'ELSIZE'. The maximum file length is given by 'MAXLEN' and the type of 
error recovery by 'STATUS 1

o The scratch file is granted all of the 
access attributes. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X4 DEV ID 

X5 MAXLEN 

X7 ELSIZE 

STATUS RETURN WORDS 

Word 1 

0 - 17 

18 - 35 

Description 

24 = Open Scratch Primitive code number 

Trap Location 

Device Identification of device on which 
scratch file is to be opened 

1 = Disc 
2 =Drum (access restricted to privileged users) 

The maximum file length in elements. Attempts 
to access file outside this length will give 
an error retum. 

Element size, expressed in Bits, in which all 
subsequent data transactions for the file are 
to be expressed. The number of bits must be 
an integral multiple of the unit size for the 
disc or drum (i.e. a multiple of 32*36=1152). 

If this field is set to zero, a default element 
size of 1152 bits (32 words) is set up. 

File Reference Number 

Logical status code (See Appendix A-2). 
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Update Primitive Code = 25 

UPDATE TRAP, FRN 

The Update Primitive writes current information to the branch. It 
can be called previous to any close. A final close is no longer 
required to update information in the branch. 

Register Parameter Description 

XO (Implicit) 25 = Update Primitive code number 

Xl TRAP Trap location 

X2 FRN File Reference Number 

STATUS RETURN WORDS 

0-17 Undefined 

18-35 Logical status code 

REMARKS 

An invalid file reference number or an attempt to update a scratch 
file will return with an error message. 
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Catalog Directory Primitive Code = 26 

vATDIR TRAP,TREE NAME,TREE SIZE,BEHALF,UACCESS,QACCESS - . -
An empty directory with name specified by an N level 'TREE_NAME' is 
catalogued in the directory specified by the previous N-1 levels of 
'TREE NAME'. Only privileged users are allowed to catalog with 
N=l, since this corresponds to making an entry at the root level of 
the directory structure. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X4 TREE NAME 

X5 TREE SIZE 

X6 BEHALF 

A UACCESS 

Q OACCESS 

STATUS RETURN WORDS 

Word 1 

0 - 17 
18 - 35 

Description 

26 = Catalog Directory Primitive code number 

Trap location 

Location of tree name of directory being cata­
logued 

Number of words in tree name 

1 = Originator's behalf (normal setting) 
O = Owner's behalf 

Universal Access 

Owner's Access 

Bit 31 READ - Read directory entries includj 
access control lists 

Bit 32 WRITE - Delete or modify specifically 
named entries 

Bit 33 APPEND - Add entries without changing 
existing entries 

Bit 34 EXECITrE - Can use directory for a tree 
search on a symbolic name 

Undefined 

Logical Status Code (See Appendix A-2) 
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Write Access Control List Code = 27 

1RACL TRAP, BUFLOC, TREE NAME, TREE_S IZE, BEHALF, BUPSIZE 

The Write Access Control List Primitive modifies the access control lis 
which is associated with a given file, directory, or event. The primi­
tive either adds a new user entry to the list, modifies an existing 
entry, or deletes an existing entry. 

Several entries may be added with a given cormnand. The name and access 
associated with each entry is defined in a five word block of informati< 
which is contained in a buffer of size 'BUFSIZE' which starts at 'BUFLO< 
The fonnat for the five word entry is specified below. 

The primitive adds a new entry for a user if none exists previously. 
Otherwise, it modifies the existing entry. The executive stores status 
in each five word block if the operation is not successful. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X3 BUFLOC 

X4 TREE NAME 

X5 TREE SIZE 

X6 BEHALF 

BUFSIZE 

STATUS RETURN WORDS 

Word 1 

0 - 17 
18 - 35 

Description 

27 = Write Access Control List code number 

Trap location 

Starting location of buffer in slave program 
which contains the five word blocks defining 
names and accesses to be written 

Location of the tree name of the file 
or event whose access is being modified 

Number of words in the tree na~e 

Behalf Indicator - Bit 17 
1 = Originator's behalf {normal setting) 
O = Owner's behalf 

Number of words in the buffer which contains 
the five word access control list blocks. The 
maximum size is 50 words and all intermediate 
sizes must be a multiple of 5. 

Not specified 

Logical status code (See Appendix A-2) 
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Fonnat for the 5 Word Access Control List Block 

Words 1-4 

Word 5 

Bits 0-17 

Bit 29 

Bits 30-35 

\_ J.EMARKS 

The name of the user as it appears in the root 
directory of the system catalog (i.e. the first 
level of the user's tree name). 

Reserved for storing additional status by the 
executive. The executive stores 777777R in this 
field if the access specified in this brock has 
not been successfully written to the access control 
list. This occurs when the name specified in Words 
1-4 is not catalogued in the root directory. 

Erase bit. If this bit is set ON the previously 
defined entry for the named user will be deleted 
from the access control list. 

Access to be granted to the named user 
Bit 30 READ (file) 
Bit 31 WRITE (file) 
Bit 32 APPEND (file) or NOTIFY (event) 
Bit 33 EXECUTE (file) or CAUSE (event) 
Bit 34 LOCK (file,event) 
Bit 35 TRAP (not implemented yet) 

If the owner's name appears on the list, the owner's access will be 
changed in the branch. If the delete bit is on, the owner's access will 
be set equal to the universal access. 
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Read Access Control List Code = 28 

RDACL TRAP, INDEX, BUFLOC, TREE_NAME, TREE_SIZE, BEHALF, NUMBER 

The Read Access Control List Primitive reads entries from the access 
control list of a specified file, directory, or event, and writes 
them to a buffer in the user program. The name and access for each 
entry is written in a five word block, similar to that employed in 
the Write Access Control List Primitive. 

Reading starts from the entry number in the control list which is 
specified by 'INDEX'. The number of entries read, up to a maximum 
of 10, is given by 'NUMBER'. 

Register 

XO 

Xl 

X2 

X3 

X4 

X5 
X6 

X7 

Parameter 

(Implicit) 

TRAP 

INDEX 

BUFLOC 

TREE NAME 

TREE SIZE 

BEHALF 

NUMBER 

STATUS RETURN WORDS 

Word 1 

0 - 17 

lR - ?5 

Description 

28 = Read Access Control List Primitive code 
number 

Trap location 

Number of the access control list entry at 
which reading is to begin (=l for first entry). 

Location of buffer into which the five word 
block containing names and accesses are to 
be written by the executive 

Location of the tree name of the file, 
directory, or event whose access is being 
read 

Number of words in the tree name 

1 = Originator's behalf (nonnal setting) 
O = Owner's behalf 

Number of ACL entries to be read, up to a maxi­
mum of 10. Reading begins from the entry 
number stored in -X2-. 

Not specified 

Logical status code (See Appendix A-2) 
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Read Access Control List (Continued) 

Fonnat for the 5 Word Access Control List Block 

Words 1 - 4 

Word 5 

Bits 30-35 

The name of the user as it appears in the 
root directory of the system catalog (i.e. 
the first level of the user's tree name). 

Access which has been granted to user 
Bit 30 -- _READ (file) 
Bit 31 WRITE (file) 
Bit 32 APPEND (file) or Nal'IFY (event) 
Bit 33 EXECUTE (file) or CAUSE (event) 
Bit 34 LOCK (file,event) 
Bit 35 TRAP (not implemented at present) 
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Read Directory Primitive Code = 29 

RDDIR TRAP,INDEX,BUFLOC,TREE_NAME,TREE_SIZE,BEHALF,BUFSIZE 

The Read Directory Primitive reads the contents of one or more 
branches from the directory specified by 'TREE_NAME' into a buffer 
area in the slave program which starts at 'BUFLOC'. The branches are 
read sequentially, the starting branch being specified by the number 
'INDEX'. The number of branches read depends upon the buffer size, 
'BUFSIZE', there being one branch read for each ten word block which 
is assigned. The number of branches read is returned in the upper 
half of Status Word 1. 

Read Access is required for the directory specified. 

Register 

XO 

Xl 

X2 

X3 

X4 

X5 
X6 

X7 

Parameter 

(Implicit) 

TRAP 

INDEX 

BUFLOC 

TREE NAME 

TREE SIZE 

BEHALF 

BUFSIZE 

STATUS RETURN WORDS 

Word 1 

0 - 17 

18 - 35 

REMARKS 

Description 

29 = Read Directory Primitive code number 

Trap location 

Index in directory of first branch to be read. 
(The index is =l for the initial branch in the dir) 

Starting location of slave buffer area where 
information from the specified branches will 
be returned 

Location of tree name of directory being read 

Number of words in tree name 

1 = Originator's behalf (normal setting) 
O = Owner's behalf 

Size of slave buffer area where branch informa­
tion will be returned. Ten words must be 
specified for each branch to be returned. The 
buffer starting location is stored in x3. 

The number of branches which have been read 
into the buffer area 

Logical status code (See Appendix A-2) 

1) For system information, use the Read Branch Primitive. 
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Read Directory Primitive (Continued} 

~onnat for Each 10 Word Block of Returned Branch Infonnation 

Word 1 Upper 

Bits o-1 

Bit 3 

Bits 12-17 

Bits 14-17 

Word 1 Lower 

Bit 18 

Bit 19 

Bit 20 

Bit 21 

Bit 22 

Bits 31-35 

Word 2 Upper 

Bits 0-11 

Bits 12-16 

Word 2 Lower 
Bits 18-23 

Bits 24-35 

Word 3 Upper 

Word 3 Lower 

Entry Type 
00 - File 
01 - Directory 
10 - Event 
11 - Link 

Owner's Directory Privilege Switch (file} 

Owner's Access (ail except Link} 

Nwnber of names in tree name (link) 

Password Bit (=l if item has password} 

Active Bit (file or event) 
=l if item is open 

Write inhibit (file} 

Access control list bit (not link) 
=l if item has ACL 

Sys.tern infonnation bit (file) 
=l if file has system information in branch 

Requestor's access (all except link) 

Day item last used (f°ile or event) 

Universal access (all except link) 

Not Used 

Date Last Modified 

File Length (file) 
or 
Current Count (event) 
or 
No. of Blocks used (root directory entry) 

Maximum file length in units (file) 
or 
Maximum queue length (event) 
or 
Maximum number of blocks allowed (root dir. entry) 
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Read Directory Primitive (Continued) 

Fonnat for each 10 Word Block of Returned Branch Infonnation (cont'd) 

Word 4 Upper 

Bit 6 

Bit 7 

Bit 8 

Bit 9 

Bit 10 

Word 4 Lower 

Words 5 and 6 

Words 7-10 

Units allocated (file) 
or 
Pass event indicator (event) 

Unlock event indicator (event) 

Mode (event) 

Infinity bit (event) 

Time event indicator (event) 

System ID. (file) 
;Q since no system information returned 
(This field may be non-zero for the Read 
Branch primitive) 
or 
Time Limit (event) 

Password (returned only for priv. ID) 

Branch name 

(_ NOTE: The first six words of returned information has the same format 
in the Read Branch, Read Directory, and Read Link Primitives. 
The last 4 words are different for each primitive. 



Open Working Directory Primitive Code = 30 

~PENW TRAP,TREE_NAME,TREE_SIZE,BEHALF 

The Open Working Directory Primitive resets the user's current working 
directo·ry to the directory specified by 'TREE_NAME'. Execute access 
is required on the directory so specified. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X4 TREE NAME 

X5 TREE SIZE 

X6 BEHALF 

STATUS RETURN WORDS 

Word 1 

0 - 17 

18 - 35 

Word 2 

REMA..l{KS 

Description 

30 = Open Working Directory code number 

Trap location 

Location of tree name of working directory 

Number of words in tree name 

1 = Originator's behalf (normal setting) 
O = Owner's behalf 

Not used 

Logical status code (See Appendix A-2) 

Originator (For use by special SPAWN) 

There are certain instances when it becomes necessary to reference, 
by tree name, several items which are catalogued in the same directory 
(e.g., when a user is initially opening several files at sign on). 
The open working directory primitive enables the user to expedite 
the tree search for such items by allowing the search to start at the 
level of the working directory specified instead of at the root level. 

When a process is initially spawned by the LISTENER, its current 
working directory is set to the user's main directory (i.e. the 
directory at the level immediately below the root directory). The 
initial current working directory, so specified, must be referenced 
using the originator's behalf. The current working directory can be 
changed by re-issuing the open working directory primitive with the 
tree name for the rew directory. If a father spawns a son, the son's 
current working directory is initialized to the fathers. 

The special symbol '*' is used as the first component of a tree name 
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Open Working Directory Primitive (Continued) 

REMARKS (Cont 'd) 

to indicate that referencing is to start from the directory specified 
by the current working directory. The '*' may be followed by a tree 
name of any level, up to the maximum allowable by the system. 

Note that the '*' convention to be described can be used in specifying 
the tree name for any file or event primitive which utilizes the tree 
name parameter. 

The following examples should clarify the use of the '*' convention 
and the current working directory. 

Example 1 

Assume the open working directory primitive is issued ;1ith the tree 
name as specified below: 

AC! 6,GJF Name of user's main directory 
AC! 6,FORTRAN-PROGRAMS Name of directory in main directory 

The current working directory for this tree name is the directory 
(__ GJF/FORIRAN-PROGRAMS. 

File FORTA in the directory FORTRAN- PROGRAMScan be referenced by the 
following tree name using the '*' convention to denote use of the 
current working directory. 

ACI·6,* 

ACI 6,FORTA 

Indicator that initial components of tree 
name are specified by tree name of current 
working directory 
Name of file in current working directory. 

In example 1 the tree name *,FORl'A is equivalent to the tree name 
GJF FORI'RAN-PROGRAMS/ FOR'IA. 

Example 2 

Consider the working directory whose tree name is GJF/DIRECTORYA/ 
DIRECTORYB. 

Then the tree name * DIRECTORYC/DIRECTORYD/FILEA is equivalent to the 
tree name: 

GJF/DIRECTORYA/DIRECTORYB/DIRECTORYC/DIRECTORYD/FILEA 
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Open Working Directory Primitive (Continued) 

REMARKS (Cont'd) 

This second example illustrates that the current working directory 
can both reference and be followed by multiple level tree names. 

Access when using the '*' convention 

The use of the '*' convention does not alter the access which is 
allowed the user. That is,· th~ access associated with the current 
working directory is the same as the access that would be granted if 
the directory was referenced from the root level. 
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Read Branch Primitive Code = 31 

©BRN TRAP,SYSID,BUFLOC,TREE_NAME,TREE_SIZE,BEHALF 

The Read Branch Primitive reads the contents of the branch specified 
by the tree name, into a 10 word block in the slave program which starts 
at 'BUFLOC'. If a system identifier is specified, system information 
(previously entered by the write system infonnation primitive) will 
also be supplied. The format for the returned branch information is 
s pee if ied be low. 

Read access is required for the directory specified. 

~egister Parameter 

XO (Implicit) 

Xl TRAP 

X2 SYS ID 

X3 

X4 

XS 
X6 

BUFLOC 

TREE NAME 

TREE SIZE 

BEHALF 

STATUS RETURN WORDS 

Word 1 

0 - 17 
18 - 35 

Description 

31 = Read Branch Primitive code number 

Trap location 

Specifies either the System Identifier Number 
or a Block Number. The Block Number denotes 
the block of system infonnation to be read. 

System Identifier Number Code 
0 - System information not requested 
1 - TSS 
2 - MARK2 
3 GECOS 

Block Number Code 
-J Specifies that the Jth block of system 

information is to be read (J=l, 2, 3 at 
present). Note the minus preceding J. 

Starting location of 10 word buffer in a slave 
program where branch information is returned. 

Location of the tree name of the directory 

Number of words ~n treename. If X5=0, X4 is 
assumed to contain the FRN of the item being acces~· 
1 = Originator's behalf (nonnal setting) e • 
0 = Owner's behalf 

Not specified 

Logical status code (See Appendix A-2) 



Read Branch Primitive (Continued) 

Fonnat for Returned Branch Infonnation 

Word 1 Upper 

Bits o-1 

Bit 3 
Bits 12-17 

Bits 14-17 

Word 1 Lower 

Bit 18 

Bit 19 

Bit 20 

Bit 21 

Bit 22 

Bits 31-35 

Word 2 Upper 

Bits 0-11 

Bits 12-16 

Word 2 Lower 

Word 3 Upper 

. Word 3 Lower 

Entry type 
00 - File 
01 - Directory 
10 - Event 
11 - Link 

Owner's Dir. Priv. Switch (file) 

Owner's Access (all except link) 

Number of names in tree name (link) 

Password Bit (=l if item has password) 

Active Bit (file or event) 
=l if item is open 

Write inhibit (file) 

Access control list bit (not link) 
=l if item has ACL 

System information bit (file) 
=l if file has system information in branch 
(See Remark 3) 

Requestor's access (all except link) 

Day item last used (file or event) 

Universal access (all except link) 

Not used 

File length (file) 
or 
Current count (event) 
or 
Number of blocks used (root directory entry) 

Maximum file length in units (file) 
or 
Maximum queue length (event) 
or 
Maximum number of blocks allowed (root dir. entry) 
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Read Branch Primitive (Continued) 

Format for Returned Branch Information (cont'd) 

Word 4 Upper 

Bit 6 

Bit 7 
Bit 8 

Bit 9 

Bit 10 

Word 4 Lower 

Words 5 and 6 

Words 7-10 

Units allocated (file) 
or 
Pass event indicator (event) 

Unlock event indicator (event) 

Mode (event) O=steady state 

Infinity bit (event) 

Time event indicator (event) 

System ID (file) 

l=trans ient 

=0 if no system information returned 
= ID of system for returned infonnation 
or 
Time limit (event) 

Password (returned only for pr iv. ID1
). 

System infonnation 

NOTE: The first 6 words of infonnation have the same fonnat as the 
~ information returned by the Read Directory and Read Link 

Primitives. The last 4 words are different for each primitiv~ 

REMARKS 

1) System information can only be obtained from the Read Branch 
Primitive. (It is not returned by the Read Directory Primitive). 

2}' The Read Branch ~rimitive can never return information about a link. 

3) In general there may be several blocks of system information associ· 
ated with a given branch, there being one block for each system 
which has written such infonnation. The System Information Bit 
(Bit 22 in the lower half of Word 1) provides the following infonna· 
tion about these blocks. 

The System Information Bit is set ON if: 

a) The block of system information requested is not the last block 
of system information in the branch 
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Read Branch Primitive (Continued) 

REMARKS (Cont'd) 

b) System infonnation is present in the branch but none was 
returned (i.e., either 'SYSID' =0 was specified or the ID (ox 
block) was invalid). 

The system information Bit is set OFF if 

a) The block of system information requested is the last block i 
the branch or 

b) There is no system infonnation at all in the branch 

Note the above conditions hold whether 'SYSID' is an ID or a 
block number. 

4) If system infonnat ion is returned, the SYS ID is given in Word 4 
Lower of the infonnation block. 
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Read Link Primitive Code = 32 

RDLNK TRAP,BUFOC,TREE_NAME,TREE_SIZE,BEHALF,BUFSIZE 

The Link name is returned in the user specified buffer area. If the 
buffer size specified is too small, then an error status is returned. 
A buffer size of 96 10 (6 X 16) is the maximum size possible and 
therefore, will guarantee a correct buffer size for any link name. 

Register 

XO 

Xl 

X3 

X4 
X5 

X6 

X7 

Parameter 

(Implicit) 

TRAP 

BUFLOC 

TREE NAME 

TREE SIZE 

BEHALF 

BUFSIZE 

Description 

32 = Read Link Primitive code number 

Trap location 

Starting location of buffer area 

Location of tree name 

Number of words in tree name 

!=originator's behalf (normal setting) 
O=awner's behalf 

Size of buffer area must be a multiple 
of six words. 

STATUS RETURN WORDS 

Word 1 

0 -17 

18 -35 

Not ~ ecified 

Logical status code (See Appendix A-2) 

FORMAT FOR RETURNED BUFFER INFORMATION 

Words 1 to 6 Same as read directory 

Words 7 to 12 First level link name 

Words 13 to 18 Second level link name 

Words 6N+l to 6N+6 N'th level link name 
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Write System Infonnation Primitive Code = 33 

WSINF TRAP,SYSID,BUFLOC,TREE_NAME,TREE_SIZE,BEHALF,DELETE 

The Write System Information Primitive allows various subsystems 
(TSS, BASIC, GECOS, etc.) to append additional system information to 
the file branch specified by 'TREE_NAME'. The subsystem specifies 
the infonnation to be added in a four word information buffer located 
at 'BUFLOC'. If this is the first time infonnation is to be written 
for the particular supsystem, a new information block is added. 
Otherwise, the existing infonnation block is modified. An existing 
infonnation block is deleted if 'DELETE' is set ON. 

Register 

XO 

Xl 

X2 

X3 

X4 

X5 

X6 

Parameter 

(Implicit) 

TRAP 

SYS ID 

BUFLOC 

TREE NAME 

TREE SIZE 

BEHALF 

DELETE 

STATUS RETURN WORDS 

Word 1 

0 - 17 
18 - 35 

Description 

33 = Write System Information Primitive code 
number 

Trap location 

Sub-system identifier number 
1 - TSS 
2 - MARK2 
3 - GECOS 

Location of the four words of sub-system 
information to be written 

Location of the tree name of the file to 
whose branch the additional sub-system informa­
tion is to be added. 

Number of words in tree name (a multiple of 
sfix)h. If X5=b0,

1
X4 is assUllled to contain the FR~ 

o t e item e ng accessed. 
1 = Originator's behalf (nonnal setting) 
O = Owner's behalf 

Delete switch 
=0 Add or modify block 
=l Delete block 

Not specified 

Logical status code (See Appendix A-2) 
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Catalog Link Primitive Code = 34 

CATLK TRAP,LINK_NAfvi~,LINK_SIZE,TREE_NAME,TREE_SIZE,BEHALF 

The CATLK primitive catalogs a link with a name of TREE_NAME. The 
link po1-nts to the item specified in the tree name LINK_NAME. All 
passwords associated wlth the item must be included in the LINK_NAME. 
The TREE_NAME is the name of the link, and the LINK_NAME is the 
name of the actual file pointed at by the link. 

Register 

XO 

Xl 

X2 

X3 

X4 

XS 

X6 

Parameter 

(Implicit) 

TRAP 

L-NAME 

L-SIZE 

TREE NAME 

TREE SIZE 

BEHALF 

Description 

34 = Catalog Link Primitive code number 

Trap location 

Location of link name 

Number of words in link name, must be a 
multiple of six 

Location of tree name 

Number of words in tree name, must be a 
multiple of six 

l=originator's behalf (normal setting) 
O=owner's behalf 

STATUS RETURN WORDS 

Word 1 

0 -17 

18-35 

REMARK 

Not specified 

Logical status code (See Appendix A-2) 

Example - if user X attempts to link to user Y's file, then on a 
2 level basis, 

.TREENAME = X/LINK 

LINKNAME = Y/FILE 
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Write Branch Primitive Code = 35 

WTBRN TRAP ,BUFLOC, TREE_NA11E, TREE_SIZE ,BEHALF 

The WTBRN primitive is used to alter the information or name of 
a file, event or directory. It allows slave processes to change 
certain information in the branch (that is, directory, file, event 
and link blocks). 

F=File Block; E=Event Block 
D=Directory Block; L=Lj_nk Block 

The information that may be changed is: 

1) password and name for F,E,D and L (the password is changed only 
if the password bit is on) 

2) owners and universal access in F,E, and D 
3) maximum length in F and E 
4) owners access directory privilege swj_tch in F 
5) time limit in E 

In the case of events, the following checks are made: 

1) Time limit must be less than 1800 sec. and greater than zero. 
Otherwise, an error is returned. 

2) 'Maxj_roum Q length must be less than 15 and greater than zero. 
Otherwise, an error is returned. 

In the case of files, the OADPS is changed in the AFT entry if the 
file is open. Also, the maximum length of the file is not changed if 
the write inhibit bit is on. 

In the case of root directories, the maximum number of blocks allowed 
is changed if the user is a privileged user. 

The buffer should be set up as a 10 word buffer with the format of 
the first six words of the RBRN buffer. The last 4 words contain the 
new name ofbthe entrva If no change in the name is desired, the original 
--name must e inserte • 
Register Parameter 

XO (Implicit) 

Xl TRAP 

X3 

X4 

XS 

X6 

BUFLOC 

TREE NAME 

TREE SIZE 

BEHALF 

Description 

35 = Write Branch Primitive code number 

Trap location 

Location of 10-word buffer 

Location of tcee name 

Number of words in tree name 

!=originator's ID (normal setting) 
O=owner 's ID 
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Write Branch Primitive {Continued) 

STATUS RETURN WORDS 

Word 1 

0 -17 Undefined 

18-35 Logical status code (See Appendix A-2) 
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Lock Primitive Code = 36 

LOCK TRAP, RN 

The Lock Primitive enables a user to lock a file or event which he has 
opened. This prevents other users from operating on it until he has 
unlocked it. If the user has lock access, the executive inhibits 
interrupts while detennining whether the item referenced by 'RN' 
(Reference Ntnnber) is currently locked. If the item is locked, 
interrupts are restored and a busy signal returned in the status word. 

Otherwise, the item is locked on behalf of the user, interrupts are 
restored, and a successful return is made. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X2 RN 

STATUS RETURN WORDS 

Word 1 

0 - 17 
18 - 35 

Description 

36 = LJck Code Number 

Trap address 

Reierence number of file or event to be locke 

Undefined 

Logical Status Code (See Appendix A-2) 
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Unlock Primitive Code = 37 

UNLCK TRAP, RN 

The Unlock Primitive enables the user to unlock a file or event, 
specified by 'RN' (Reference Number", that he had previously locked. 
A successful return is also given if the item referenced was not 
locked to begin with. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X2 RN 

STATUS RETURN WORDS 

Word 1 

0 - 17 

18 - 35 

Description 

37 = Unlock code number 

Trap address 

Reference number of file or event to be locked 

Undefined 

Logical Status Code (See Appendix A-2} 
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Notify Primitive Code = 38 

NOT IF TRAP, ERN, CTRAP., STATE 

The process which issues the notify primitive is trapped at location 
'TRAPC' when the event specified by reference number 'RN' is caused 
with the given 'STATE'. If the process which causes event 'RN' has 
specified a message, this message is returned in Status Word 2 of 
TRAPC. 

The location 'TRAP' is associated with the issuance of the notify. 
Control is returned to 'TRAP' after the notify has been completed 
with the acceptance (or rejection) indicated in the Status Word 1. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X2 ERN 

. A STATE 

STATUS RETURN WORD8 

TRAP . 

Word 1 

0 - 17 
18 - 35 

Description 

38 = Notify primitive code number 

Trap location associated with the issuance of 
the notify. This trap is similar to the trap 
associated with the issuance of any other 
primitive. When the operation of issuing the 
notify is completed, control returns to 'TRAP' 
with the success indicated in the corresponding 
status words. 

Event Reference Number of the event, whose 
causing will result in the process being 
notified. 

Trap location associated with the causing of 
event 'RN'. Control is returned to 'TRAPC' 
after some process issues a cause to event 'RN' 
with a state matching that specified by 'STATE'. 

Value which must be specified by the CAUSE for 
the notify to occur. If the state is all ones 
(i.e. 7777777777778), the process will be notified 
regardless of the state specified in the cause. 

Note, state can only be defined for transient 
mode events. For steady state events, state 
must be set to zero. If not, the primitive 
will be rejected. 

Not specified 

Logical Status Code (See Appendix A-2) 
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Notify Primitive (Continued) 

STATUS RETURN WORDS (Cont'd) 

TRAPC 

Word 1 

0 - 17 

18 - 35 

Word 2 
Non-pass event 

0 - 35 
Pass Event 

0 - 17 
18 - 35 

WARNING 

FRN of passed item (pass event) 

Logical Status Code (See Appendix A-2) 

Code is zero if trap has returned due to 
issuing of cause. Error code if trap returns 
because time limit is exceeded. 

Message (optional) returned by process issuing cau 

Message (optional) returned by process issuing cau 
Accounting ID for pass event 

If a slave process continues processing after issuing a NOl'IFY (i.e. it 
_Aoes not issue the PAUSE primitive) then it must be prepared to handle 

\_ Je notify trap whenever it occurs. In particular this means that the 
trap routine for the NO!IFY and all other trap routines which may occur 
at the same time as the NOIIFY must be coded to exit with a RET to the 
trap routine exit location. This is necessary since the order in which 
the traps return cannot be pre-determined. (The programmer should 
review the discussion on trap handling in Section II if this is not clear). 

Care must also be taken in using the PAUSE primitive when a NGrIFY trap 
is -outstanding. The trouble occurs when the trap for the primitive 
retums "fast" so that the PAUSE is issued when it is not really required. 
For example, suppose a primitive is issued followed by a PAUSE, and the 
executive returns control to the trap routine (i.e. the fast return) 
rather than to the instruction following the primitive MME. The trap 
routine, using the standard RET to the trap exit location, causes the 
PAUSE to be issued, even though the primitive has already been completed. 
Normally the PAUSE would be ignored by the executive since there would 
be no additional traps outstanding. However, since there is a NCYIIFY 
trap outstanding, the PAUSE will be accepted and the process will go 
into a blocked state. The process will remain blocked until the CAUSE 
for the NOTIFY is issued which is not generally what the programmer 
wants. To avoid this possibility when a NarIFY trap is outstanding, DO 
NOT ISSUE THE PAUSE IF THE TRAP FOR THE PRIMITIVE OPERATION HAS ALREADY 
~URNED. 
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Notify Primitive (Continued) 

The following code may be employed to detennine whether a PAUSE should 
be issued when a NaIIFY trap is outstanding. 

STZ 
MME 
INHIB 
SZN 
TNZ 
l.DXO 
MME 
INHIB 
TRA 

TRAP+2 
0 
SAVE,ON 
TRAP+2 
*+4 
15,DU 
0 
RESTORE 
*-4 

Zero trap return location before issuing ~~ 
MME initiating the primitive operation 
Inhibit interrupts 
Test if trap has returned 
If so, bypass the PAUSE 
Otherwise issue the PAUSE 

Restore ~nterrupts 
Insure that exit is when trap returns 
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Cause Primitive ..... - Code == 39 
. / ' 
// ' r / , 

CAUSE TRAP,ERN,STATE,MESSAGE,NmIBER,FRN,ACCESS 

This primitive· causes a subset of the processes awaiting event 'RN' 
whose state matches 'STATE' to be trapped. The number of processes 
to be trapped is specified by 'NUMBER'. (The address at which a process 
is trapped, and the state to be matched against, is specified by the 
Notify Primitive.) 

'MESSAGE' specifies an optional one word message which the causing 
process can return to the process being notified. 

Upon completion of the operation, the process issuing the cause is 
trapped at location 'TRAP' with the number of processes notified 
returned in the upper half of Status Word 1. 

Register 

XO 

Xl 

X2 

X3 

X6 

X7 

A 

Q 

Parameter 

(Implicit) 

TRAP 

ERN 

NUMBER 

RN 

ACCESS 
(Bi ts 13-17) 

STATE 

MESSAGE 

Description 

39 = Cause Primitive code number 

Trap location associated with issuance of 
the Cause 

Reference number of event being caused 

Number of processes (with state matching 
'STATE') which are to be notified (i.e., 
trapped). If 'NUMBER'=O, all processes (with 
matching state) awaiting notification will be 
trapped. 

The current count is incremented by 'Nt.Jt.IBER' 
when the event is caused and decreIT.ented by 
one for each process which is trapped (for 
steady state events). 

RN of item to pass (for pass mode) 

Access on item passed (for pass mode) 

The state parameter is defined only for 
transient mode events. It must be set to 
zero for steady state events. 

Only those processes on the event queue whose 
state matches that specified by 'STATE' will 
be trapped. If the state word is set to all 
ones (i.e. 777777777777 ) the number of 
processes specified by ~NUMBER' will be trapped 
regardless of the state in their queue entry. 

An optional one word message that the causing 
process can send to the process being notified. 
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Cause Primitive (Continued) 

STATUS RETURN WORDS 

Word 1 

0 - 17 

18 - 35 

The number of processes trapped as a result 
of issuing CAUSE. If this field is zero for 
a CAUSE to a transient mode event, then there 
i.s no NOTIFY outstanding for the CAUSE. The 
CAUSE should be reissued in this case. 

Logical Status Code (See Appendix A-2) 
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Delete Event Primitive Code == 40 

DELET TRAP, ERN,STATE 

An entry for this process which has the specified state is deleted frc 
the event queue specified by 'RN' (Reference Number). 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X2 ERN 

A STATE 

STATUS RETURN WORDS 

Hord 1 

0 - 17 

18 - 35 

Description 

.4o = Delete event code number 

Trap address 

Reference number of event to be deleted 

State (must be zero for steady state event) 

=1 if an entry was successfully deleted 

Logical status code (See Appendix A-2) 
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Uncause Event Primitive Code = 41 

UNCAU TRAP, RN,NUMBER 

The Uncause Primitive decreases the current count of the event specified 
by 'RN' (Reference Number) by the amount specified by 'NUMBER'. 

The Uncause Primitive is meaningful only for events in the steady state 
mode since the current count will not be allowed to go negative. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X2 RN 

X3 NUMBER 

STATUS RETURN WORDS 

Word 1 

0 - 17 

18 - 35 

REMARKS 

Description 

41 = Uncause event primitive code number 

Trap address 

Event reference number 

Number by which current count is to be decreased 

Undefined 

Logical Status Code (See Appendix A-2) 

1) See "Surmnary of Macro Calls for Event Primitives" for a description 
of CURREN!' COUNT. 
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Open Scratch Event Primitive Code = 42 

OPSCE TRAP,TIMLIM,MODE,MAXLEN 

The Open Scratch Event Primitive creates a scratch event, returning 
the reference number for this event in the upper half of Status Word 
1. Most further references to this event will be in tenns of the 
reference number. 

Register Parameter 

XO (Implicit) 

Xl TRAP 

X3 TIMLIM 

X4 MODE 

XS MAXLEN 

STATUS RETURN WORDS 

Word 1 

0 - 17 
18 - 35 

Description 

42 = Open Scratch Event Primitive code number 

Trap address 

Time limit for process awaiting event (secs.) 
If zero, the maximum limit of 1/2 hour i.5 grantedc 

Mode bit and pass event indicator 

Bit 17 - Mode Bit 
= 0 Steady State mode 
= 1 Transient mode 

Bit 16 - Pass Event Indicator 
= O not an event of type "pass" 
= 1 scratch event is type "pass" (Only for 

transient mode events) 

Maximum queue length for event (1 to 16). 
If set to zero, maximum of 16 is granted. 

Event reference number of opened scratch event 

Logical status code (See Appendix A-2) 
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Syst~m Status Measurements Primitive Code == 45 

MSTA TRAP,PLOC,LENGTB,BUFLOC 

The 'status' primitive transfers the contents of absolute core locations 
into a slave program buffer area. It also returns a pointer to the 
MMDDT symbol table in the upper half of the first status word. ThJ.s 
primitive can be issued only by privileged processes. 

Register 

XO 

Xl 

X2 

X3 

X4 

REMARK 

Parameter 

(Implicit) 

TRAP 

PLOC 

LENGTH 

BUFLOC 

Description 

45 = System Status Measurement Primitive 
code nuinber 

Trap address 

Address of argument list in slave program 

# of arguments in list 

Address of buffer where the status is to 
be put 

A check is made to see that the address of all the argUs.~ents is within 
the bounds of the BAR. 

STATUS RETURN WORDS 

Word 1 

0 -17 
18-35 

Pointer to the MMDDT symbol table 
Logical status code {See Appendix A-1) 

FORMAT OF PARAMETER LIST 

Each argument is 1 word in tength 

upper half of each word is the # of words to be read 

lower half of each word is the absolute core location 
to start reading from 

VI-78 



:Measure Read Me Primitive Code = 46 

RD NE TRAP ,BUFLOC ,BSIZE 

This primitive is issuable only by certain privileged processes 
(the Listener, in particular). It is a request by a slave program 
to have a block of j_nformation transferred into the accounting 
stream. It is assumed the block specified contains one or more 
co~plete accounting blocks, each properly identified. 

Register Parameter Descrj_Etion 

XO (Implicit) 46 = Measure Read Me Primitive code numbE 

Xl TRAP Trap Location 

X2 BUFLOC Beginning address of buffer 

X3 BUFSZE Length of buffer (in words) 

REMARK 

A maximum of 32 words will be transferrable by one primitive call. 

STATUS RETURN WORDS 

Undefined 

Word 1 

0 -17 
18-35 Logical status code (See Appendix A-1) 

VI-79 



Create Se0ment Primitive Code = 47 

CRSG TRAP, FRN, SEGt\TIB1 

The create segment primitive creates a segment from a specified file. 
It allows creation of a write inhibited segment, from a file, after 
the process has been spawned. The segment will be write inhibited 
only if the file was write inhibited. 

Register Parameter Description 

XO (Implicit) 47 = Create Segment Primitive code number 

Xl TRAP Trap Location 

X2 FRN File Reference Number 

X3 SEGNUM Segment Number 

STATUS RETURN WORDS 

Word 1 

0 -17 
18-35 

REMARKS 

Access 

Seg 0 

Seg 1-3 

Undefj_ned 
Logical Status Code (See Spawn Primitive) 

Execute 

Execute or Read 
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Hrj_te Me Primitive Code == 48 

HRITEH TRAP,TRCPR,PLOC,LENGTH 

The Write Me Primitive allows wrj_ting into absolute core location 
and may start 'sample' tracking of the process. 

Regj_ster 

XO 

Xl 

X2 

X4 

XS 

Parameter 

(Implicit) 

TRAP 

TR CPR 

PLOC 

LENGTH 

STATUS RETURN WORDS 

Description 

48 = Write Me Primitive code number 

Trap Location 

Tracking Parameter 

O=to be ignored 
l=start tracking process 

Location of array of arguments 

Length of array of arguments 
(must be less than or equal to 64) 

Word 1 

0 -17 
18-35 

Not specified 
Logical status code (See Appendix A-1) 

FORMAT OF AN ARGUMENT PAIR: 

First Word: DU =Absolute Address 

Second Word: New Value of Location 
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Who Am I Primitive Code = 49 

WAMI TRAP ,CORELOC 

The Who Am I primitive returns the first level of the current 
working directory and the Acode in a five word buffer which the user 
specifies. 

Register Parameter Description 

XO (Implicit) 49 = Who Arn I primitive code number 

Xl TRAP Trap Location 

X4 CORELOC Location of 5-word buff er 

STATUS RETURN WORDS 

Word 1 

0 -17 
18-35 

Not specified 
Logical status code 

5 - I/O out of bounds 

FORMAT OF RETURNED BUFFER INFORMATION 

Words 1-4 First level of current working directory name 

Word 5 Ac ode 
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Request Working Directory Primitive Code = 51 

RQWD TRAP,CORELOC 

The Request Working Directory returns up to 6 levels of the current 
working directory in a 36 word buffer which the user specifies. The 
Acode is returned in the lower half of st&tus return word 2. 

Register Parameter Description 

XO (Implicit) 51 = Request Working 
code number 

Xl TRAP Trap Location 

X4 CORELOC Location of 36-word 

STATUS RETURN WORDS 

Word 1 

0 -17 
18-35 

Word 2 

0 -17 
18-35 

Number of levels passed back 
Logical status code 

5 - 1/0 out of bounds 

Not specified 
Ac ode 

ASCII treenames to be returned in buffer. 
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APPENDIX A 

SUMMARY OF LOGICAL STATUS CODES 



Value 
Dec Oct 

0 0 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 10 
9 11 

10 12 
11 13 
12 14 
13 15 
14 16 
15 17 
17 21 
19 ~3 
20 24 
21 25 
22 26 
23 27 
24 30 
25 31 
27 33 
29 35 

·30 36 
31 37 
32 40 

LOGICAL STATUS CODE FOR I/O PRIMITIVES 

________ M_e_9nin_g_ ______ _ 

Successful operation 
Invalid FRN 
Invalid access specified 
Operation cannot be done at this time (software) 
InvaUd operation for devjce type 
I/O would be out of bounds 
Amount requested greater than file length 
Element size not a multiple of unit size 
Too many units specified for device 
Invalid mode specified 
Hardware error - operation not complete 
Device unavailable (hardware) 
Parity error in transfer - operation completed 
No freelist available for operation entry 
End-of file encountered 
Subchannel not currently connected 
Element count invalid 
Referencing a locked item 
Drum transfer must start at even core location 
Reading into a protected segment 
No file storage available 
*Terminate-writing* this subchannel 
End of tape 
Subchannel connection not established 
*Quit-Reading* this subchannel 
Timer Run Out on operator's con·sole or ring already 
present on CU1 channel 
A to D conversion stopped, No read 
Line-break has occurred 
TTY parity error (used only for listener) 

Note: The primitives, classified as 'I/O', for which the above status 
code is returned are: 

04--Sequential Read 
05--Append to File 
06--Read Random File 
07--Write Random File 
08--Scratch ·File 
09--Set Pointer 
10--Request Status 
11--Request Date and Time 
49--Who Am I 
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Value 
Dec Oct 

0 0 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 10 
9 11 

10 12 
11 13 
12 14 
13 15 
14 16 
15 17 
16 20 
17 21 
18 22 

(_ 19 23 
20 24 
21 25 

Note: 

LOGICAL STATUS CODE FOR FILE AND EVENT PRIMITIVES 

Meaning 

Operation Was Successful 
Illegal File Reference Number 
Access Denied 
Operation Cannot Be Done At This Time 
Branch Improperly Formed 
Name Invalid 
Directory Full 
Unrecoverable Error 
Directory Not Empty 
Time Limit Exceeded 
Invalid Command 
Item Locked 
Illegal Element Size 
Illegal Device ID 
Illegal Password 
Buffer too Small 
Access denied to Open on Behalf of Owner 
Too many File Operations Outstanding 
#AIT free list entries under threshold 
KIT Free list is empty 
No execute access on Directory Above Item Being Accessed 
Device not allocated (for deallocate event only) 

The Primitives, classified as 'File and Event', for which the 
above status code is returned are: 

20--0pen 
21--Close 
22--Catalog 
23--Destroy 
24--0pen Scratch 
25--Update 
26--Catalog Directory 
27--Write Access Control List 
28--Read Access Control List 
29--Read Directory 
30--0pen Working Directory 
31--Read Branch 
32--Read Link 
33--Write System Information 
34--Catalog Link 
35--Write Branch 
36--Lock 
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37--Unlock 
38--Notify 
39--Cause 
40--Delete Entry 
41--Uncause 
42--0pen Scratch Event 



Dec Oct 

0 0 
1 1 
2 2 
4 4 

Dec Oct 

4 4 
5 5 
6 6 
7 7 
8 10 
9 11 

12 14 

SUMMARY OF STATUS RETURNS FOR CONTROL PRIMITIVES 

Successful Return 
Out of Bounds 

Meaning 

Upper Portion of .Slave Fault Vector out of Bounds 
Squeze Mode Not Set Up 

Segment zero must be specified 
Illegal segment specification 
Invalid access on segment specification 
Illegal File reference number 
Only a file or event may be passed 
Resources not available 
Argument list must be at least 14 words long 

Segment Primitives 

Dec Oct Meaning 

1 1 Segment number out of range 
2 2 Segment not known 
4 4 1/0 activity in progress 
5 5 Segment is write inhibit 
6 6 Requested segment length equals zero 
7 7 Segment length out of range 
8 10 Segment already opened 
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APPENDIX B 

SUMMARY OF THE MODE PARAMETERS FOR DIFFERENI' DEVICE TYPES 



SUMMARY OF THE MODE PARAMETERS FOR DIFFERENT DEVICE TYPES 

Disc, Drum 

Modes issued thru READ 
5 - Rewind 

Operator's Console 

Modes issued through APEND 
0 - Status 
1 - Attention 
2 - Apend 
3 - Standby 

Modes.issued through READ 
0 - Status 
1 - Attention 
2 Read 
3 Standby 

Card Reader 

0 - Status 
1 - Attention 
2 - Read Card Bf nary 
3 - Read Card Hollerith 
4 - Read Card Mixed 

Card Punch 

0 - Status 
1 - Attention 
2 - Write Card Binary 
3 - Write Card Hollerith 
4 - Write Card Hollerith 

Magnetic Tape 

Modes issued through READ 
0 - Request Status 
1 - Read Tape Decimal 
2 - Read Tape Binary 
3 - Set High Density 
4 - Set Low Density 
5 - Rewind 
6 - Rewind/Unload 
7 - Forward Space File 
8 - Backspace File 
9 - Forward Space Record 

10 - Backspace Record 

Edited 
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Magnetic Tape (Con't) 

11 - Read Decimal Recovery 
12 - Read Binary Recovery 
13 - Read Tape 9 
14 - Read Tape 9, Recovery 
15 - Reread Decimal 
16 - Reread Binary 
17 - Set File Protect 

Memory Interface 

0 - Status 
1 - Attention 
2 - Read or Append 

Magnetic Tape 

Modes issued through APEND 
0 -
1 
2 
3 
4 

5 

Status 
Write Deci~al 
Write Binary 
Erase 
Write End-of-File 

(norma 1 use) 
Write EOF Decimal 

6 - Write EOF Binary 
7 - Append Decimal Recovery 
8 - Append Binary Recovery 
9 - Write Tape 9 

10 - Write Tape 9, Recovery 

Line Printer 
0 - Status 
1 - Attention 
2 - Write edited continuous, 

3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

no slew 
- Edited, no slew 
- Edited, slew 1 line 
- Edited, slew 2 lines 
- Edited, slew top of form 
- Non-edited, no slew 

Non-edited, slew 1 line 
- Non-edited, slew 2 lines 
- Non-edited, slew top of 

form 
- Slew 1 line 
- Slew 2 lines 

Slew top of form 



\ 

Sununary of the Mode Parameters for Different Device Types (con't) 

Connnunications Line Multiplexers 

Generally the CLMlO Modes are identical 
to the teletype modes (See Below). 

CLMlO Modes 

Modes issued thru APPEND or READ 

Oct Dec 

00 00 Status Request 
01 01 Initialize CI.MlO system 
02 02 Not used 
03 03 Unmask one SBCH 
04 04 Mask one SBCH 
05 05 Accept ring 
06 06 Initiate ACU 

Modes issued only thru *APPEND* 

07 07 Write to one SBCH 
10 08 Terminate writing to one SBCH 

Modes issued only thru *READ* 

11 09 Quit reading from one SBCH 
12 10 Accept attention read 

13-17 11-15 Not presently in use 

Read Modes transmitting all LF's 

20 16 Issue LF and READ to CR or TRO 
21 17 Read to CR, .TRO, 'EOM, ·or·EOT.' 
22 18 Issue LF and READ to TRO with LF 
23 19 READ to TRO or EOT 

24-27 20-23 Not presently in use 

Begin READ modes suppressing CRS not following NON-CRS 

30 24 Issue LF and READ to CR 
31 25 READ to CR 
32 26 Issue LF and READ to TRO with LF 
33 27 READ to TRO 

34-37 28-31 Not presently in use 
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SUMMARY OF MODE PARAMETERS (Continued) 

TTY 

Modes which may be issued through APEND or READ 
0 - Status request 
1 Disable all subchannels (SBCHS) (!nit. TTY system) 
2 Enable all SBCHS 
3 - Unmask one SBCH 
4 - Mask one SBCH 
5 - Accept ring 
6 Initiate ACU 

Modes which may be issued only thru APEND 
7 - Write to one SBCH 
8 - Terminate writing to one SBCH 

All of the modes which follow may be issued only through READ 
9 - Quit reading from one SBCH 

10-15- Not presently in use 

Read modes transmitting all LF's 
16 - Issue LF and READ to CR 
17 - Just READ to CR 
18 - Issue LF and READ to TRO with LF 
19 - Just READ to TRO 

20-23- Not presently in use 

Read modes suppressing CR's not following Non-CR's 
24 - Issue LF and READ to CR 
25 - Just READ to CR 
26 - Issue LF and READ to TRO with LF 
27 - Just READ to TRO 

28-31- Not presently in use 

Note on READ-to-CR: Occurrence of TRO before CR terminates the READ. 
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APPENDIX C 

Primitive Comm&nd Summary 



SUMMARY OF PRIMITIVE COMMANDS AND THEIR CODE NUMBERS 

Primitives Executed Directly £I. the Master Mode Executive 

Primitive Code and Name 

00--Privileged Command From Slave Exec 
01--Set Up Fault Vector 
02--Set Up Squeze Mode 
03--Enter Squeze Mode 
04--Read 
05--Append 
06--Random Read 
07--Random Write 
08--Scratch File 
09--Set Pointer 
10--Request Status 
11--Request Date and Time 
12--Request Elapsed Run Time 
45--System Status Measurement 
46--Measure Read Me 
48--Write Me 
49--Who Am I 
51--Request Working Directory 

Primitive Classification 

CONTROL 
CONTROL 
CONTROL 
CONTROL 

I/O 
I/O 
I/O 
I/O 
I/O 
I/O 
I/O 

CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 

Primitives Executed !!.Y. the Slave Mode F.xecutive 

13--Spawn 
14--Terminate 
15--Pause 
16--0pen Segment 
17--Close Segment 
18_--Change Segment Length 
19--Exchange Segments 
20--0pen 
.21--Close 
22--Catalog 
23--Destroy 
24--0pen Scratch 
25--Update 
26--Catalog Directory 
27--Write Access Control List 
28--Read Access Control List 
29--Read Directory 
30--0pen Working Directory 
31--Read Branch 
32--Read Link 
33--Write System Information 
34--Catalog Link 
35--Write Branch 
36--Lock 
37--Unlock 
38--Notify 
39--Cause 
40--Delete Entry 
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CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
FILE AND EVENT 
FILE AND EVENT 
FILE AND EVENT 
FILE AND EVENT 
FILE 
FILE· 
FILE .. 
FILE 
FILE 
FILE 
FILE 
FILE 
FILE 
FILE 
FILE 
FILE 
FILE AND EVENT 
FILE AND EVENT 
EVENT 
EVENT 
EVENT 
'l"'IT•'l"'l ... Wft 



Primitives Executed£.!. the Slave Mode Executive (con't.) 

42--0pen Scratch Event 
47--Create Segment 
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EVENT 
CONTROL 



Sununary of Macro Calls for System Primitives 

Primitive 
Code 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
45 
46 
47 
48 
49 
51 

Macro Call 

SETFV TRAP,CORELOC 
SETSQ TRAP., LOCTBL 
SQUEZ TRAP,REGS,IC 
READ TRAP,FRN,CORELOC,N,MODE 
APEND TRAP,FRN,CORELOC,N,MODE 
RRF TRAP,FRN,FILELOC,CORELOC,N 
WRF TRAP,FRN,FILELOC,CORELOC,N 
SCR TRAP, FRN, FILELOC 
SPI'R TRAP,FRN,N 
RQST TRAP, RN 
RQDT No Arguments 
RQERT No Arguments 
SPAWN TRAP,PLOC,LENGTH 
TERM No Arguments 
PAUSE No Arguments 
OSEG TRAP,SEGNUM,LENGTH 
CLSEG TRAP, SEGNUM 
CHSEG TRAP,SEGNUM,LENGTH 
EXSEG TRAP,SEG1NUM,SEG2NUM 
OPEN TRAP,TREE_pAME,TREE_SIZE,BEHALF,ELSIZE,ACCESS 
CLOSE TRAP,RN 
CATLOG TRAP,RN,TREE NAME,TREE SIZE,SWITCH,UACCESS,OACCESS 
DESTRO TRAP, TREE_NAME, TREE_S IZE, BEHALF 
OPENS TRAP,DEVID,HAXLEN,ELSIZE 
UPDATE TRAP,FRN 
CATDIR TRAP,TREE_NAME,TREE_SIZE,BEHALF,UACCESS,OACCESS 
WRACL TRAP,BUFLOC,TREE_NAME,TREE_SIZE,BEHALF,BUFSIZE 
RDACL TRAP,INDEX,BUFLOC,TREE_NAME,TREE_SIZE,BEHALF,NUMBER 
RDDIR TRAP, INDEX, BUFLOC, TREE~NAME,TREE_SIZE,BEHALF ,BUFSIZE 
OPENW TRAP,TREE_NAME,TREE_SIZE,BEHALF 
RDBRN TRAP,SYSID,BUFLOC,TREE_NAME,TREE_SIZE,BEHALF 
RDLNK TRAP ,BUFLOC, TREE_ NAME, TREE_SIZE ,BEHALF ,BUFSIZE 
WSINF TRAP,SYSID,BUFLOC,TREE_NAME TREE_SIZE,BEHALF,DELE'l'E 
CATLK TRAP,LINK NAME,LINK SIZE,TREE NAME,TREE SIZE,BEHALF 

WTBRN TRAP,BUFLOC,TREE_NAME,TREE_SIZE,BEHALF -
LOCK TRAP,RN 
UNLOCK TRAP, RN 
NCYI'IF TRAP, ERN, CT RAP, STATE 
CAUSE TRAP,ERN,STATE,MESSAGE,~UMBER 
DELET TRAP,ERN,STATE 
UNCAU TRAP, ERN ,NUMBER 
OPSCE TRAP,TIMLIM,MODE,MAXLEN 
MSTA TRAP,PLOC,LENGTH,BUFLOC 
RDME TRAP,BUFLOC,BUFSIZE 
CRSG TRAP,FRN,SEGNUM 
WRITEM TRAP,TRCPR,PLOC,LENGTH 
WAMI TRAP,CORELOC 
RQWD TRAP,CORELOC 

C-3 



Surmnary of Macro Calls for Control Primitives 

Code 

01 
02 
03 

11 
12 

13 
14 
15 

16 
17 
18 
19 

45 
46 
4-8 
49 
51 
47 

Macro Call 

SETFV TRAP,CORELOC 
SETSQ TRAP,LOCTBL 
SQUEZ TRAP,REGS,IC 

RQDT No Arguments 
RQERT No Arguments 

SPAWN TRAP,PLOC,LENGTH 
TERM No Arguments 
PAUSE No Arguments 

OSEG TRAP,SEGNUM,LENGTH 
CLSEG TRAP,SEGNUM 
CHSEG TRAP,SEGNUM,LENGTH 
EXSEG TRAP,SEG1NUM,SEG2NUM 

MSTA TRAP,PLOC,LENGTH,BUFLOC 
RDME TRAP,BUFLOC,BUFSIZE 
WRITEM TRAP,TRCPR,PLOC,LENGTH 
WAMI TRAP,CORELOC 
RQWD TRAP,CORELOC 
CRSG TRAP, FRN, SEGNUM 

Description 

Setup Fault Vector 
Setup Squeze Mode 
Enter Squeze Mode 

Request Time and Date 
Request Elapsed Run Time 

Spawn a process 
Terminate a process 
Block a process 

Open a segment 
Close a segment 
Change segment length 
Exchange segment numbers 

System status measurement 
Measure read me 
Write me 
Who am I 
Request working directory 
Create Segment 

Parameter Sunnnary for Control Primitive Macro Calls 

CORELOC 

LENGTH 

LOCTBL 

BLOC 

PLOC 

REGS 

IC 

SEGNUM 
SEGlNUM 
SEG2NUM 
TR.CPR 

TRAP 

Location of slave fault vector 

SPAWN - No. of words in spawn parameter list at 'PLOC' 
OSEG and CHSEG - No. of words in segment 

Location of squeze mapping table 

Beginning address of block 

Location of SPAWN parameter list 

Location·of register settings to be used on entry to squezed 
prog. 
IC and indicators on entry to squeezed program 

Segment numbers (O, 1, 2, 3) 

Tracking parameters 0 (to be ignored) 
1 (to start tracking this process) 

Location of trap routine 
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Summary of Macro Calls for I/O Primitives 

~ Macro Call Description 

04 READ TRAP FRN CORELOC,N,MODE Sequentj_al Read 
05 A PEND TRAP,FRN,CORELOC,N,MODE Sequential Write 
06 RRF ~RAP,FRN,FILELOC,CORELOC,N Random File Read 
07 WRF TRAP,FRN,FILELOC,CORELOC,N Random File Write 

08 SCR TRAP, FRN, FILE LOC Scratch File 
09 SPTR TRAP,FRN,N Set File Pointer 
10 RQST TRAP,RN Request Status 

Parameter Surrnnary for I/O Primj_tive Macro Calls 

TRAP 

FRN 

RN 

CORELOC 

FILELOC 

N 

MODE 

Location of trap routine 

Reference number of a file 

Reference number of a file or an event 

Starting core location in slave program for data transmission 

Starting file location for data transmission (expressed as 

an element number). The first element is equal to zero. 

Number of elements to be transmitted. 

Device dependent indicator specifying mode of data 
transmission. 

Summary of Macro Calls for File Primitives 

Code 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Macro Call 

OPEN TRAP,TREE_NAME,TREE_SIZE,BEHALF,ELSIZE,ACCESS 
CLOSE TRAP ,RN 
CATLOG TRAP,RN,TREE_NAME,TREE_SIZE,SWITCH,UACCESS,OACCESS 
DESTRO TRAP,TREE_NAME,TREE_SIZE,BEHALF 
OPENS TRAP,DEVID,MAXLEN,ELSIZE 
UPDATE TRAP,RN 
CATDIR TRAP,TREE_NAME,TREE_SIZE,BEHALF,UACCESS,OACCESS 
WRACL TRAP,BUFLOC,TREE_NAME,TREE_SIZE,BEHALF,BUFSIZE 
RDACL TRAP,INDEX,BUFLOC,TREE_NAME,TREE_SIZE,BEHALF,NUMBER 
RDDIR TRAP,INDEX,BUFLOC,TREE_NAME,TREE_SIZE,BEHALF,BUFSIZE 
OPENW TRAP,TREE_NAME,TREE_SIZE,BEHALF 
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Code 

31 
32 
33 
34 
35 
36 
37 

I 

Macro Call 

RDBRN TRAP,SYSID,BUFLOC,TREE_NAME,TREE_SIZE,BEHALF 
RDLNK TRAP BUFLOC TREE NAME TREE SIZE BEHALF BUFSIZE 

' ' - ' - ' ' WSINF TRAP,SYSID,BUFLOC,TREE~NAME,TREE_SIZE,BEHALF,DELETE 

CATLK TRAP,LINK_NAME,LINK_SIZE,TREE_NAME,TREE_SIZE,BEHALF 
WTBRN TRAP,BUFLOC,TREE_NAivfE,TREE_SIZE,BEHALF 
LOCK TRAP,RN 
UNLOCK TRAP,RN 

Parameter Sunnnary for File Primitive Macro Calls 

Parameter 

ACCESS 
UACCESS 
OACCESS 

BEHALF 

BUFLOC 

BUFSIZ 

DELETE 

DEV ID 

ELSIZE 

Meaning 

Requested access 
Access granted to universe 
Access granted to owner 

0 31 32 33 34 3 ,, 

Not R w 
Presently E R 
Used A I 

D T 
E 

Specifies whose ID is used in checking whether access 
is to be granted 

=l Originator's ID (normal setting) 
=O Owner's ID 

Location of buffer in slave program for reading and 
writing branch information 

Number of words in buffer located at 'BUFLOC' 

Specifies action on system information block 
=0 Add or modify block 
=l Delete block 

Specifies device on which scratch file is opened 
=l Disc 
=2 Drum (only granted to privileged users) 

Element size, expressed in bits, in which subsequent 
data transactions for file are to be expressed. Must 
be a multiple of unit size. 

=0 Element size set equal to unit size 

Unit Size 

A E 
p x 
E E 
N c 
D 

Device 
Disc,Drum 
Card Reader, Card Punch, Line Printer 
Teletypewriter 

1152 bits (32 words 
6 bits 

Magnetic Tape 
CLM-10 
A to D converter 
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9 bits 
36 bits 
36 bits 
36 bits 



Parameter Summary for File Primitive Macro Calls {Continued) 

Parameter 

INDEX 

LINK NAME 

LINK SIZE 

MAXLEN 

NUMBER 

RN 

SWITCH 

SYS ID 

TRAP 

TREE NAME 

TREE SIZE 

Meaning 

The entry number at which reading begins (=l for first 
entry). 

The tree name which is stored in a branch of type "lin1 

Number of ·words in LINK_NAME. Must be multiple of 6c 

Maximum length of scratch file, in elements 

Number of A.CL entries to be read. Maximum value is 10 

Reference number of file or event 

Indicator associated with the cataloging of a file 

Bit 17 - ON if originator's behalf 
Bit 16 - OFF if access not granted to owner's files 
Bit 15 - OFF if file is not write inhibit when spawned 

0 15 16 17 
w 0 B 
R A H 
I p A 
N s L 
H F 

Identification code for system informatioij s~ored in 
branch 
=0 System information not requested 
=l TSS 
=2 MARK 2 
=3 GECOS 
=-J (J=l,2,3) specifies Jth block of system informatio: 

' -
Location of trap routine 

Location of tree name of entity. 

Number.of words in 'TREE NAME'. Must be a multiple of 

Summary of Macro Calls for Event Primitives 

The following calls are applicable for files and events 

Code 

20 
21 

Macro Call 

OPEN 
CLOSE 

TRAP,TREE_NAME,TREE_SIZE,BEHALF,ELSIZE,ACCESS 
TRAP,RN 
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Suimnary of Macro Calls for Event Primitives Continued 

Code Macro Call 

. 22 
23 
36 
37 

CATLOG TRAP,RN,TREE_NAME,TREE_SIZE,SWITCH,UACCESS,OACCESS 
DESTRO TRAP,TREE_NAME,TREE_SIZE,BEHALF 
LOCK TRAP,RN 
UNLCK TRAP ,RN 

The following calls apply only to events 

Code Macro Call 

38 
39 
40 
41 
42 

NOT IF 
CAUSE 
DE LET 
UNCAU 
OPSCE 

TRAP,ERN,CTRAP,STATE 
TRAP,ERN,STATE,MESSAGE,NUMBER 
TRAP,ERN,STATE 
TRAP,ERN,NUMDER 
TRAP,TIMLIM,MODE,MAXLEN 

Parameter Summary for Event Primitive Macro Calls 

Parameter ~eaning 

ACCESS 
UACCESS 
OACCESS 

Requested access 0 33 34 35 
Access granted to universe 
Access granted to owner 

N 
0 
T 
I 
F 

c 
A 
u 
s 
E 

BEHALF Specifies whose ID is used in checking whether access is 
to be granted 

=1 Originator's ID (normal setting) 
=0 Owner's ID 

ELSIZE Not specified for events 

ERN Reference number of an event 

MAXLEN Maximum number of entries which can be placed on the 
queu~ for a particular event. May be from 1 to 16. 

MESSAGE One word message to be transmitted to the notified 
process 

MODE Specifies event mode (Bit 17) and event type(Bit 16) 
Bits ·16-17 00 -- Steady state mode, regular event 

c-a 

L 
0 
c 
K 



Parameter Sunnnary for Event Primitive Macro Calls {Continued) 

Parameter Meaning 

NUMBER 

RN 

STATE 

SWITCH 

TIMLIM 

TRAP 

TRAPC 

10 Transient mode, regular event 
11 Transient mode, event of type "pass" 
10 Error. Pass event must be transient 

Number of processes which are to be notified 

Reference number of a file or an event 

Only those processes on the event queue whose state 
matches that specified by 'STATE' will be trapped as a 
result of a CAUSE. Must be set to zero for steady 
state events. 

Bit 17 Behalf indicator._ ON if originator's behalf 
(normal setting) 

Bits 15-16 Not specified for events 

Maximum time a process allowed to wait for an event 
to be caused. Expressed in seconds up to a maximtun 
of 1800. 

Trap location associated with the issuance of the 
primitive. 

Trap location associated with the causing of event 'ERN'. 

C-9 



0 

' .... 
0 

PftlWTIVE A 

Nt:.ul~ I tr< j.~ jj!I,;;;; 1°.: t.tJ . 

Q 

R~GISTEH 

XO 
D ¢ 

XI 

, IJ!\ .::> l:;: t.:~~ n\ L'-.i ! I I 1 ::;..~ 

,, ... .... ,¥', ,, ~.- .. 1 .... s ., '-'. .., , ..,:, . '.·.·, ;- '\' I .... v . .;;1v,1i • .- ..... 1~ 

}(2 X3 X4 X5 XS X7 

~ 
1;;i r~b!_VJ:ffC~ - = •TIT r:-~:±-t_i_(;•,: ;:.z--· -~ 

. 

Ut' SQl'.fE!E tr.Cl)[ I : 2 2 i . '. ·_ .. 1.".P :.. :. -.:_L... . ii(S<);;{i':zE,!oc~ re - • 'I 3 I_ 1:'-''__j__!'I;O · 
1 -~-:_:I) I : ~ 4-~--y~_:_!'..___~--~~: ______ __.______ COR:L0C N MCCE 

g~~:10 : 3 -~--L.~ :_~-+~-~~ ! Tic;:(LOC N !l.CCE 
fi.ir;D'JllC i?t.t.0 : 6 6 TrUP f~;~ f.LEtvC cr.F:~LCC ~ 

-------t--------;--------+----~ RM:OOM ¥/t:ITE : ? 7 TRt.P FR"J Ft:..ELOC CORELOC N I 
SCRATCH f!LE : 8 10 TP.A? FR~ f!LELOC t 

--------1~-------i--------i~------1--------i------·-~ SETP0:'1TER =9 II TRAP FR!f rl 
l'-7-". ---+----~--t----~-----+-------~------~-------+--------+--------.. 1--!'.-E_:WEST STATU~ = ::i; I:! TR!.? RN 
~·~:J(~fDA'f£,HWTl~!E :fl 13 

~~()UEST ELArlSED R'JN Tl~E : 12 i4 
SPi'WN :t3Tt5i TRAP LENGTH PLOC 
TE 21rn; t. TE I I I = : 4 I ; 6 
p~i.;g__ : 151 I~ 
OP.'..,.. SEGW.ENT : 16J 20 TRAP Sf~·u~ LENGTH 
CLosi-~-rG~-~ENT ::.11 f 21 T~AP -., -$£( •. .,.. --1 

C,,,.,.-=-i-.:<·;.-,-1r· .. T l,.,, .. .,.H - 1o~z:,-+-:.T;;•;, .: .. -·.--; "" "c•r~H 
r ..... '5.•"- ...,t,.\),.. ... .:--; .nY I • QI 2... .~;..., "'l. ..... ,.i:W LC.i'"fJI 

- --:------ -r---+--·-·-+------·-+---· --i 
~~_t::~,\.-;.: S[G:.:c-.r = 1s J n TPAP sEc. :-.:~;M sEG2Nu~i I I l l 
C?:N . ACCESS = 20I 24 rn:.P J T-NAME I T-SIZE I 6HALF I ELSZE 
Cl:)~£ = 21 I 25 TRAP iiN 

CATALOG I UACCESS I OACCESS I : 22 I 26 I TRAP i RN 
D£STROY : 23' 27 I TIUP 

~-u~ SCRATCH : 24 3J r;.ap 

T-NAME 
T-NtlME 
OEVtO 

T-SIZE 
T-S 1ZE 
MlXLEN 

SWITCH 
BHALF 

EL SIZE 

U:'OATE : £5 31 TRt.P j FPN j j j 
tc"Ar i'..LCG ~IRECl'JllY UACCESS OACCESS = 26 t-"3z-i--r~~.P J J J T-N ~>.;E J T-SIZE J BH~L F J --1 

WRIT~ ACCESS CONTROL LIST =27 33 TRAP I I BiJFLOC I T-NA,_E I T-StZE I BHALF _l BUfSZE 

FlEAO Acc::ss COhlRCJL LIST =28 34 TRAP !NOE< BUFLOC T-NAME T-SIZE 8HALF ~~nm __ 
RUD L'IRECTO"Y : 29 35 TRAP ll~DEX 6UFLOC T- l~A!AE T-SIZE SI•t.LF fEiUFSZE 
~flKt~G DIRECTORY = 30 36 TRAP T-NAJ.:E T-SIZE BtlALF 

~~AO bRA~CH : 31 37 TRAP SYS!) 8~FLOC T-NA~J.f./ RH I T-SlZE I 0 BHALF 
liEAJ LINK : 32 40 TRAP BUFLOC T-1.1:.l.lt: T-SIZE S:iALF El'JFSZE 

WRITE SY3TEM INFCRU TION : j3 41 TR AP SYS~ J BJFLOC T -N.\ME /FR N T-SIZE / 0 SH ALF DE:..~H"---
CA IALOG '.INK = 34 42 TRA? L-f\Alilt L-SIZE T-NAME T-SllE B:ULF ·----

~ITE f:IR.'PICH : 35 43 TRAP eliFLOC T-NA~IE T-$!ZE 8HALF 
LO-CK : 35 44 · r--r-RA-P R~ 
-----~---~----t--------r----~--t---T--T-----·-t--··-~~-~-t----~~--1------~"f-------1--------+---------1 
UNLOCK : 37 45 TRAP R~ 

~~IFY STATE =3i ~46 i~AP . R-~--~--~-t---T-.~-A-P-C---~------1---~---~-----~------~ 

(t'J:.~ STATE MESSAGE : :.\9 47- -1·r~v-TR~~- ----·+-~J~;;\sfR FRN (PASS) ACCZSS (PA5S) 

tst:ETE ;:~n"v suTE , : 4-~; :.o ~ .. A? r~~T - -
uP-:CA'JSi: G_(Ti r-"°ffo-~. R~l---j"r-,'.;.1~0:::R 

~EN-Sc:if,rcH EVENT j:.>2p1 f'"? r-~T!~.~'.::°tLl--·-+--M-0_'.l_E ____ ....._ __ M_A_X_LE-N 

: 1'3 53 --------------+-------t-------+--:.-;H. I - -----t--------+-------+--------+--------

~~@~~~~ASU~El ENTS 3 ~t~~P+fa~----- --~-EN-_~-J-H~::::~=~~S_.-J_F:L-O~C~~~~~::::::::::::::::::~::::::::::::~::::~~-:~-
~-~::_~1;~~-~5;, AE =~6 -~~- __ i_2AP_-+-3.::'. .OC f :JlffSZE 

~C.REtTE~EG~ENT =~~~~ .. ~A_?~~_g ___ -~~-·---------~------1--------+--------
'Hfl1 ,·z ~·~ : ~--6C_j__!R.\P Ti'C ;R 1 PLOC LENGTH·----+---·-----------------

~~~-t\U.SUHEM~~TS :~~1·;~+-i·~~==~:·~~==-- ==~----l---C:C_R_E __ !.."_.,c ____ ,l ______ -+-------1---------
I q~Qum-ic~~;;~G oir? ~6-:'...L]!t.P _ I I CvRt~GC J 



APPENDIX D 

SUMMARY OF MACRO PRCYl'aIYPES FOR SYSTEM PRIMITIVES 



SETFV 

SET SQ 

SQUEZ 

MACROS FOR CONTROL PRIMITIVES (CODE NUMBERS 1 THRU 3) 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
LDA 
MME 
REM 

SETFV 

l,DU 
411 
412 
0 

SET SQ 

2,DU 
111 
112 
0 

SQUEZ 

3,DU 
#1 
112 
113 

TRAP,CORELOC 

SETUP FAULT VECTOR CODE NUMBER 
TRAP ADDRESS 
LOCATION OF SLAVE FAULT VECTOR 

TRAP, LOCTBL 

SETUP SQEEZE MODE PRIMITIVE CODE NUMBER 
TRAP ADDRESS 
LOCATION OF SQUEZE TABLE 

TRAP,REGS,IC 

SQUEEZE PRIMITIVE CODE NUMBER 
TRAP ADDRESS 
LOCATION OF REGISTER SETTINGS 
INSTRUCTION COUNTER INDICATORS 

MACROS FOR I/O PRIMITIVES (CODE NUMBERS 4 THRU 10) 

READ TRAP,FRN,CORELOC,N,MODE 

READ MACRO 
REM 
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READ 

END 

RRF 

I 

MACROS FOR I/O PRIMITIVES (CODE NUMBERS 4 THRU 1.0) cont'd 

LDXO 
LDXl 
LDX2 
LDX4 
LDXS 
LDX6 

MME 
REM 
ENDM 

MACRO 
LDXO 

LDXl 
LDX2 
LDX4 
LDX5 
LDX6 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
IDXl 
LDX2 
LDX3 

LDX4 

LDXS 
MME 
REM 
ENDM 

READ TRAP,FRN,CORELOC:N,MODE 

4,DU 
411 
112 
113 
114 
115 

0 

A PEND 

5,DU 

111 
112 
113 
114 
115 
0 

RRF 

6,DU 
111 
412 
113 

414 

115 
0 

D-2 

READ PRIMITIVE CODE NUMBER 
TRAP ADDRESS 
FILE REFERENCE NUMBER 
STARTING LOCATION IN SLAVE AREA FOR READ 
NUMBER OF ELEMENTS TO BE READ 
MODE INDICATOR - DEVICE DEPENDENT 
SPECIFYING 
ISSUE THE READ 

TRAP,FRN,CORELOC,N,MODE 

APEND PRIMITIVE CODE # (I.E. SEQUENTIAL 
WRIT) 
TRAP ADDRESS 
FILE REFERENCE NUMBER 
STARTING LOCATION IN SLAVE AREA FOR WRITE 
NUMBER OF ELEMENTS TO BE WRITTEN 
DEVICE DEPENDENT MODE INDICATOR FOR WRITE 
ISSUE THE WRITE 

TRAP,FRN,FILELOC,CORELOC,N 

RANDOM READ CODE NUMBER 
TRAP ADDRESS 
FILE REFERENCE NUMBER 
STARTING LOC. IN FILE FOR READ 
(ELEMENT 41 ) 
STARTING I.DC. IN SI.AVE AREA FOR READ 
{WORD) 
NUMBER OF ELEMENTS TO BE READ 
ISSUE THE RANDOM READ 



MACROS FOR I/O PRIMITIVES (CODE NUMBERS 4 THRU 10) cont'd 

WRF 

SCR 

SPTR 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
LDX3 

LDX4 

LDX5 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
I.DXl 
LDX2 
LDX3 
MME 
REM 
ENDM 

MACRO 
REM 
I.DXO 
LDXl 
LDX2 
LDX3 
MME 
REM 
ENDM 

WRF TRAP,FRN,FILELOC,CORELOC,N 

7,DU 
111 
ff2 
413 

414 

115 
0 

RANDOM WRITE CODE NUMBER 
TRAP ADDRESS 
FILE REFERENCE NUMBER 
STARTING LOCATION IN FILE FOR WRITE 
(ELEMENT) 
STARTING LOC. IN SI.AVE AREA FOR WRITE 
(WORD) 
NUMBER OF ELEMENTS TO BE WRI'ITEN 
ISSUE THE RANDOM WRITE 

SCR TRAP,FRN,FILELOC 

8,DU 
111 
112 
113 
0 

SCRATCH PRIMITIVE CODE NUMBER 
TRAP ADDRESS 
FILE REFERENCE NUMBER 
ELEMENT IN FILE TO SCRATCH FROM 
ISSUE THE SCRATCH REQUEST 

SPTR TRAP,FRN,N 

9,DU 
1il 
112 
113 
0 
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SET POINTER CODE NUMBER 
TRAP ADDRESS 
FILE REFERENCE NUMBER 
fl OF ELEMENTS READ PTR IS SHIFTED 
ISSUE THE SCRATCH COMMAND 



MACROS FOR I/O PRIMITIVES {CODE NUMBERS 4 THRU 10) cont'd 

RQST MACRO 
REM 
LDXO 
LDXl 
LDX2 
MME 
REM 
ENDM 

RQST TRAP,RN 

10,DU 
#1 
112 
0 

REQUEST STATUS CODE NUMBER. 
TRAP ADDRESS 
FILE OR EVENT REFERENCE NUMBER 

MACROS FOR CONTROL PRIMITIVES (CODE NUMBERS 11 THRU 19) 

RQDT 

RQERT 

SPAWN 

MACRO 
REM 
LDXO 

MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
IDXl 
LDX4 

RQDT 

11,DU 

0 

RQERT 

12,DU 
0 

SPAWN 

13,DU 
111 
112 

D-4 

NO ARGUMENTS 

REQUEST DATE AND TIME PRIMITIVE CODE 
NUMBER 

NO ARGUMENTS 

REQUEST ELAPSED RUN TIME CODE NUMBER 

TRAP,PLOC,LENGTH 

SPAWN PRIMITIVE CODE NUMBER 
TRAP ADDRESS 
STARTING ADDRESS OF PARAMETER LIST FOR 
SPAWN 



MACROS FOR CONTROL PRIMITIVES (CODE NUMBERS 11 THRU 19) cont'd 

SPAWN 

TERM 

PAUSE 

LDXS 
LDQ 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
MME 
REM 
ENDM 

SPAWN 

113 
114 
0 

TRAP,PLOC,LENGTH 

NUMBER OF WORDS IN ABOVE PARAMETER LIST 
ORIGINATOR (FOR SPECIAL SPAWN) 

TERM NO ARGUMENTS 

14,DU 
0 

PAUSE 

15,DU 
0 

TERMINATE PRIMITIVE CODE NUMBER 

NO ARGUMENTS 

PAUSE PRIMITIVE CODE NUMBER 

MACROS FOR CONTROL PRIMITIVES (CODE NUMBERS 11 THRU 19) 

OPSEG MACRO 
REM 
LDXO 
LDXl 
LDX2 
LDX3 
MME 
REM 
ENDM 

OPSEG 

16,DU 
111 
112 
#3 
0 

D-5 

TRAP,SEGNUM,LENGTH 

OPEN SEGMENT PRIMITIVE CODE NUMBER 
TRAP ADDRESS 
SEGMENT NUMBER (SPECIFIED BY USER PROCESS) 
LENGTH OF SEGMENT TO BE OPENED 



MACROS FOR CONTROL PRIMITIVES (CODE NUMBERS 11 THRU 19) cont'd 

CLSEG 

CHSEG 

EXSEG 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 

LDXl 
LDX2 
LDX3 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
LDX3 
MME 
REM 
ENDM 

CLSEG 

17,DU 
111 
112 
0 

CHSEG 

18,DU 

111 
if 2 
il3 
0 

EXSEG 

19,DU 
111 
112 
113 
0 

TRAP,SEGNUM 

CLOSE SEGMENT PRIMITIVE CODE NUMBER 
TRAP ADDRESS 
SEGMENT NUMBER 

TRAP, SEGNill1, LENGTH 

CHANGE SEGMENT LENGTH PRIMITIVE CODE 
NUMBER 
TRAP ADDRESS 
SEGMENT NUMBER 
DESIRED SEGMENT LENGTH 

TRAP,SEG1NUM,SEG2NUM 

EXCHANGE SEGMENT PRIMITIVE CODE NUMBER 
TRAP ADDRESS 
SEGMENT 1 NUMBER 
SEGMENT 2 NUMBER 

MACROS FOR FILE PRIMITIVES (CODE NUMBERS 20 THRU 37) 

OPEN TRAP,TNAME,TSIZ,BHALF,ELSIZ,ACCESS 

OPEN MACRO 
REM 
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MACROS FOR FILE PRIMITIVES (CODE NUMBERS 20 TIIRU 37) cont'd 

OPEN 

CLOSE 

CATLOG 

LDXO 
LDXl 
LDX4 
LDX5 
LDX6 
LDX7 
LDQ 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
LDX4 
LDX5 
LDX6 
LDA 
LDQ 
MME 
REM 
ENDM 

OPEN 

20,DU 
#1 
112 
113 
414 
415 
416 
0 

CLOSE 

21,DU 
111 
412 
0 

TRAP,STATUS,TNAME,TSIZ,BHALF,ELSIZ,ACCESS 

OPEN PRIMITIVE CODE NUMBER 
TRAP ADDRESS 
LOCATION OF TREE NAME 
NUMBER OF WORDS IN TREE NAME 
BEHALF INDICATOR 
ELEMENT SIZE 
REQUESTED ACCESS 

TRAP,RN 

CLOSE PRIMITIVE CODE NUMBER 
TRAP ADDRESS 
FILE OR EVEN£ REFERENCE NUMBER 

CATLOG TRAP,RN,TNAME,TSIZE,SWITCH,UACCESS,OACCESS 

22,DU 
111 
112 
113 
114 
415 
ff 6 
117 
0 

D-7 

CATLOG PRIMITIVE CODE NUMBER 
TRAP ADDRESS 
FILE OR EVENT REFERENCE NUMBER 
LOCATION OF TREE NAME 
NUMBER OF WORDS IN TREE NAME 
SWITCH INDICATOR 
UNIVERSAL ACCESS 
OWNER'S ACCESS 



MACROS FOR FILE PRIMITIVES (CODE NUMBERS 20 THRU 37) 

DESTRO 

OPENS 

UPDATE 

CATDIR 

MACRO 
REM 
LDXO 
LDXl 
LDX4 
LDXS 
LDX6 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX4 
LDX5 
LDX7 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 

DESTRO TRAP,TREE-NAME,TREE-SIZE,BEHALF 

23,DU 
#1 
:/12 
:/13 
#4 
0 

OPENS 

24,DU 
:/fl 
:/12 
:/13 
:/14 
0 

UPDATE 

25,DU 
:/tl 
#2 

0 

CATDIR 

26,DU 

D-8 

· DESTROY PRIMITIVE CODE NUMBER 
TRAP ADDRESS 
TREE NAME LOCATION 
NUMBER OF WORDS IN TREE NAME 
BEHALF 

TRAP,DEVID,MAXLEN,ELSIZE 

:/fa OF THE OPEN SCRATCH COMMAND 
TRAP ADDRESS 
DEVICE ID 
MAXIMUM FILE LENGTH IN ELEMENTS 
ELEMENT SIZE IN BITS 

TRAP,FRN 

:/I OF UPDATE COMMAND 
TRAP ADDRESS 
FILE REFERENCE # 

TRAP,TNAME,TSIZE~BHALF,UACCESS,OACCESS 

CATLOG DIRECTORY PRIMITIVE CODE NUMBER 



MACROS FOR FILE PRIMITIVES (CODE NUMBERS 20 THRU 37) cont'd 

CATDIR 

WRACL 

RDACL 

LDXl 
LDX4 
LDX5 
LDX6 
LDA 
LDQ 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX3 
LDX4 
LDX5 
LDX6 
IDX7 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
LDX3. 
LDX4 
LDXS 
LDX6 
LDX7 
MME 
REM 
ENDM 

CATDIR 

1f1 
112 
#3 
114 
415 
116 
0 

WRACL 

27,DU 
fll 
f/2 
fi3 
114 
fl5 
fl6 

0 

RDACL 

28,DU 
f>l 
f/2 ' 
fl3 
414 
415 
416 
417 
0 

D-9 

TRAP,TNAME,TSIZE 1 BHALF,UACCESS,OACCESS 

TRAP ADDRESS 
LOCATION OF TREE NAME 
NUMBER OF WORDS IN TREE NAME 
BEHALF INDICATOR 
UNIVERSAL ACCESS 
OWNER'S ACCESS 

TRAP,BUFLOC,TNAME,TSIZ,BHALF,BUFSIZ 

WRITE ACCESS CONTROL LIST CODE NUMBER 
TRAP LOCATION 
BUFFER LOCATION 
LOCATION OF TREE ~1E 
NUMBER OF WORDS IN TREE NAME 
BEHALF INDICATOR 
BUFFER SIZE 

TRAP,INDEX,BUFLOC,TNAME,TSIZ,BHALF,NUMBER 

READ ACCESS CONTROL LIST CODE NUMBER 
TRAP LOCATION . 
INDEX INTO ACL FOR READ TO BEGIN 
BUFFER LOCATION 
LOCATION OF TREE NAME 
NUMBER OF WORDS IN TREE NAME 
BEHALF INDICATOR 
NUMBER OF ACL ENTRIES TO BE READ 



MACROS FOR FILE PRIMITIVES (CODE NUMBERS 20 THRU 37) cont'd 

RDDIR 

OPENW 

RDBRN 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
LDX3 

LDX4 
LDX5 
LDX6 
LDX7 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX4 
LDX5 
LDX6 
MME, 
REM 
ENDM 

MACRO 
REM 
LDXe 
LDXl 
LDX2 
LDX3 
LDX4 
IDX5 
LDX6 
MME 
REM 
ENDM 

RDDIR 

29,DU 
111 
#2 
113 

#4 
115 
:fl6 
117 
0 

OPENW 

30,DU 
111 
112 
113 
414 
0 

TRAP,INDEX,BUFLOC,TNAME,TSIZ,BHALF,DUFSIZ 

READ DIRECTORY CODE NUMBER 
TRAP ADDRESS 
INDEX IN DIRECTORY OF FIRST BRANCH READ 
SLAVE LOC. WHERE BRANCH INFORMATION IS 
STORED 
LOCATION OF TREE NAME 
NUMBER OF WORDS IN TREE NAME 
BEHALF INDICATOR 
SIZE OF BUFFER WHERE BRANCH IS RETURh"ED 

TRAP,TREE-NAME,TREE-SIZE,BEHALF 

OPEN WORKING DIRECTORY CODE NUMBER 
TRAP LOCATION 
LOCATION OF TREE NAME 
NUMBER OF WORDS IN TREE·~NAME 
BEHALF INDICATOR 

RDBR TRAP,SYSID,BUFLOC,TNAME,TSIZE,BEHALF 

31,DU 
/Fl 
112 
ff3 
ff4 
115 
116 
0 
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READ BRANCH PRIMITIVE CODE NUMBER 
TRAP ADDRESS 
SYSTEM ID 
STARTING LOCATION OF BUFFER 
LOCATION OF TREE NAME 
NUMBER OF WORDS IN TREE NAME 
BEHALF INDICATOR 



MACROS FOR FILE PRIMITIVES (CODE NlJMBI!,"'RS 20 THRU 3 7 ) cont 'd 

RDLNK 

WSINF 

CATLK 

t-'fACRO 
REM 
LDXO 
LDXl 
LDX3 
LDX4 
lDXS 
LDX6 
LDX7 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
LDX3 
LDX4 
LDX5 
LDX6 
LDX7 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
LDX3 
LDX4 
LDX5 
LDX6 
MME 
REM 
ENDM 

RD!.NK 

32,DU 
111 
tn 
1t3 
1t4 
ff 5 
1t6 
0 

WSINF 

33,DU 
tfal 
112 
113 
114 
115 
116 
#7 
0 

CATLK 

34,DU 
111 
112 
113 
114 
tis 
416 
0 

TRAP,BUFLOC,'!'REENAME,TREESIZE,BHALF,BUFSZE 

READ LINK PRIMITIVE CODE NUMBER 
TRAP ADDRESS 
STARTING LOCATION OF BUFFER 
LOCATION OF TREE NAME 
NUMBER OF WORDS IN TREE NAME 
BEHALF INDICATOR 
SIZE OF BUFFER 

TRAP,SYSID,BUFLOC,TNAME,TSIZ,BHALF,DELETE 

WRITE SYSTEM INFOR11ATION CODE NUMBER 
TRAP LOCATION 
SYSTEM ID 
LOCATION OF FOUR WORD INF BUFFER 
LOCATION OF TREE NAME 
NUMBER OF WORDS IN TREE NAME 
BEHALF INDICATOR 
DELETE SWITCH (=l DELETE) 

TRAP,INAME,LSIZ,TNAME,TSIZ,BHALF 

CATLOG LINK CODE NUMBER 
TRAP LOCATION 
LOCATION OF NAME TO BE CATALOGUED IN LINK 
NUMBER OF WORDS IN ABOVE NAME 
LOCATION OF TREE NAME OF DIRECTORY 
NUMBER OF WORDS IN TREE NAME FOR -X4-
BEHALF INDICATOR 
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MACROS FOR FILE PRIMITIVES (CODE NUMBERS 20 THRU 37) cont'd 

WTBRN 

LOCK 

UNLCK 

MACRO 
REM 
LDXO 
LDXl 
LDX3 
LDX4 
LDXS 
LDX6 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
MME 
REM 
ENDM 

MACRO 
REM 
IJ>XO 
LDXl 
LDX2 
MME 
REM 
ENDM 

WTBRN 

35,DU 
111 
112 
113 
114 
115 

0 

LOCK 

36,DU 
f!l 
412 
0 

UNLCK 

37,DU 
fll 
112 
0 

TRAP,BUFLOC,TREE_NAME,TREE_SIZE,BEHALF 

WRITE BRANCH CODE NUMBER 
TRAP LOCATION 
STARTING LOCATION OF BUFFER 
TREE NAME LOCATION 
# WORDS IN TREE NA.'fE 
BEHALF IND.ICATOR 

TRAP,RN 

LOCK PRIMITIVE CODE NUMBER 
TRAP ADDRESS 
FILE OR EVENT REFERENCE NUMBER 

TRAP,RN 

UNLOCK PRIMITIVE CODE NUMBER 
TRAP ADDRESS 
FILE OR EVENT REFERENCE NUMBER 

MACROS FOR EVENT PRIMITIVES (CODE NUMBERS 38 THRU 42) 

NOT IF MACRO 
REM 
LDXO 
LDXl 
LDX2 
LDX3 
LDA 
MME 
REM 
ENDM 

NOT IF 

38,DU 
fll 
112 
/13 
#4 
0 

TRAP,ERN,TRAPC,STATE 

NOTIFY EVENT PRIMITIVE CODE NUMBER 
TRAP LOCATION FOR COMPLETION OF NOTIFY 
EVENT REFERENCE NUMBER 
TRAPC LOC (CNTRL RETURNED WHEN EVNT CAUSED) 
STATE 
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MACROS FOR EVENT PRIMITIVES (CODE NUMBERS 38 THRU 42) cont id 

CAUSE 

DE LET 

UNCAU 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
LDX3 
LDX6 
LDX7 
LDA 
LDQ 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
LDA 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
IDX3 
MME 
REM 
ENDM 

CAUSE 

39,DU 
#1 
4t2 
#3 
4fo6 
1f7 
114 
1fo5 
0 

DE LET 

40,DU 
fll 
412 
413 
0 

UNCAU 

41,DU 
111 
tn 
fl3 
0 

TRAP,ERNsNUMBER,STATE,MESSAGE,RN,ACCESS 

CAUSE PRIMITIVE CODE NUMBER 
TRAP ADDRESS 
EVENT REFERENCE NUMBER 
NL~IBER OF PROCESSES TO BE TRAPPED 
REFERENCE 11 FOR PASS EVENT 
ACCESS FOR PASS EVENT 
STATE 
MESSAGE 

TRAP,ERN,STATE 

DELETE EVENT PRIMITIVE CODE NUMBER 
TRAP ADDRESS 
EVENT REFERENCE NUMBER 
STATE 

TRAP,ERN,NUMBER 

UNCAUSE EVENT CODE NUMBER 
TRAP ADDRESS . 
EVENT REFERENCE NUMBER 
NUMBER BY WHICH CURRENT COUNT DECREASED 
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MACROS FOR CONTROL PRIMITIVES (CODE NUMBERS 45 THRU 51) 

OPSCE 

MSTA 

RDME 

MACRO 
REM 
LDXO 
LDXl 
IDX3 
LDX4 
LDXS 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
LDX3 
LDX4 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
LDX3 
MME 
REM 
ENDM 

OPSCE 

42,DU 
411 
112 
113 
114 
0 

TRAP,TIMLIM,MODE,~J\XLEN 

OPEN SCRATCH EVENT CODE NUMBER 
TRAP ADDRESS 
TIME LIMIT 
MODE {STEADY-S-00, TRANS-01, PASS EVNT-11) 
MAXIMUM QUEUE LENGTH 

MSTA TRAP,PLOC,LENGTH,BUFLOC 

45,DU 
#1 
112 
113 
#4 
0 

SYSTEM STATUS MEASUREMENTS CODE NUMBER 
TRAP ADDRESS 
ADDRESS OF ARGUMENT LIST 
11 ARGUMENTS 
BUFFER ADDRESS 

RDME TRAP,BUFLOC,BUFSIZE 

46,DU 
111 
112 
113 
0 

MEASURE READ ME CODE NUMBER 
TRAP ADDRESS 
BUFFER LOCATION 
BUFFER SIZE 
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MACROS FOR CONTROL PRil1ITIVES (CODE NUMBERS 45 THRU 51) cont'd 

CRSG 

WR ITEM 

WAMI 

RQWD 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
LDX3 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX2 
LDX4 
LDX5 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX4 
MME 
REM 
ENDM 

MACRO 
REM 
LDXO 
LDXl 
LDX4 
MME 
REM 
ENDM 

CRSG TRAP,FRN,SEGNUM 

47 ,DU 
411 
112 
#3 
0 

WR ITEM 

#48,DU 
111 
112 
413 
1f4 

0 

WAMI 

49,DU 
ffol 
412 

0 

RQWD 

51,DU 
411 
412 

0 

CREATE SEGMENT CODE NUMBER 
TRAP ADDRESS 
FILE REFERENCE # 
SEGMENT 11 

TRAP,TRCPR,PLOC,LENGTH 

WRITE ME CODE NUMBER 
TRAP ADDRESS 
TRACKING PARAMETER 
ADDRESS OF ARGUMENT LIST 
1f ARGUMENTS 

TRAP,CORELOC 

WHO AM I GODE NUMBER 
TRAP ADDRESS. 
CORE 1.DCATION . 

TRAP,CORELOC 

REQUEST WORKING DIRECTORY CODE NUMBER 
TRAP ADDRESS 
CORE LOCATION 
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Subject 

Ac ode 

Access 

Access 
Universal 

Owner's 

User's 

Access Checking 

Access Control List 

Access Mask 

Access Priviledge Switch, 
Owner's 

AC! 

Active Item Table 

Addresses, Slave Mode 

AIT Pointer 

Base Address Registers, 
BARS 

Behalf Indicator 

Blocked Process · 

Branch 

INDEX 

Section 

v 
IV 

v 

IV 
v 

IV 
v 

IV 

IV 

IV 

IV 

IV 

IV 

IV 

I 

IV 

I 

IV 

II 
v 
IV 

11 

1,3,7,12,13,14 
Figure IV-4 (IV-12+) 
4,10 

12 
10 
12 
10 
12 

13, 14 

12 

12 - Figure IV-4 

11 

9 

4,5 - Figure V-1 
Figure IV-3 

7 

7 - Figure IV-3 

4,6,7,9,10,11 
Fig. I-2A,2B 
Fig. I-3, Fig. I-4 

10,12 

5 
1 

1,5 



Subject Section 

Capabilities, System I 

Codes, Logical Status II 
Return III 

VI 

Commands 
Control II 

VI 
Event II 

VI 
File II 

VI 
I/O II 

III 
Primitive II 

VI 

Conmrun ic at ion ; interprocess IV 

Current Count 

Current Event queue 

Current queue size 

Data Transfer 

DDT, Slave Mode 

Default Mode 

length 

Device files, physical 

Device ID Number 

Device status, physical 

Device type unit number 

v 
v 
v 
IV 

III 

I 

I 

III 
IV 

III 

III 

III 

Devices, Peripheral I 

Devices, Random & Sequential III 

Directory IV 

Directory Structure IV 

Directory, working 

Disc 

Drum 

IV 

III 
IV 

III 
IV 

Page 

1,2 

3 
3 
1 

1 
2,3 
1 
2,3 
1 
2 
1 
1,2,3 
1,2 
1 

2 
1 

3 

3 

5 

1 

11, - Fig. I-4 

8 

2,3,4 - Table III-B 
1,9 

4 

3 

4 

1,2,5 

1 

1,2,9,14 - Fig. IV-1 

9,12 

3 

2,4 - Table III-A 
1 

2,4 - Table III-A 
1 



Subject 

Element Size 

End-of-File Pointer 

Entry 
Segment 
File 

Error return, from tree 
Search 

Event 

Event 
Deallocate 
System 
Time 
Unlock 
Process 
Pass 
Scratch 

Event commands 

Event entry, global 

Section 

III 

III 
VI 

IV 
IV 

IV 

IV 
v 

v 
v 
v 
v 
v 
v 

II 
v 

Event Primitives V 

Event Queue V 

Event Primitive Parameters V 

Event Reference Number V 

Event Structure V 

Exec 
Master Mode I 
Slave Mode I 

Fault Handling I 
Fault Routine I 

Fault Vector, Slave Process IV 

File Conunands II 
File Entry IV 
File Length, maximum IV 
File Primitive Parameters IV 

1,2 

2,3 
19 

4 
4 

14 

2,4,6 
1 

7,8 
6 
6 
6,7 
9 
9,10 
Figure V-1 

1 
2 

Figure V-1 

2-5 

1,4 - Fig. V-1 

3,4-10 

1,5-10 - Fig. V-1 

4 
5 

8 

10,11 

6 

1 

4 

4 

9-11 



§ub ject 

File Reference Number 

File System 

Files 

GECOS lnterf ace 

Global Event Entry 

Global Information 

Handling 
Fault 
Interrupt 
Trap 

Hardware 

ID 
Device Number 
·originator's 
Owner's 

Indicator 
Lock 
Behalf 

Information 
Local 
Global 

Instruction Counter 

Interface 

Interprocess Communication 

Interrupt Handling 

I/O Conunands 

Secticn 

III 

I 
III 
IV 

IV 

I 

IV 

I 
I 
II 

I 

III 
IV 
IV 

IV 
IV 

IV 
IV 

II 

I 
III 

IV 
v 
I 
II 

II 
III ' 

~ 

2,3 

1,5 
2 
1,12 

1,2,4,6,11 

11 

Figure V-1 

4 

8 
9 
1-9 

3 

4 
10,11,12 
5,10,11,12 

5 
10,12 

6 
4 

3 

3,11 
1 

2 

9,11 
3,5,8 

1 .... 
1,2,3 



Subject 

Known Item Table 

Length 
Maxinrum File 
Maximum Event Queue 
Current Queue 

Link 

List, Access Control 

Listener 

Local Information 

l.Dck Flag 

Lock Indicator 

logical Status Return 
Codes 

Macro Calls 

Macro Parameters 

Macros, system 

Mask, access 
files, directories 

Mass Storage Files 

·Master Mode Exec 

Maximum File Length. 

Maximum Queue Length 

Maximum Queue Size 
Maximum Queue Time 

& 

Section 

IV 

IV 
v 
v 
IV 

IV 

I 
IV 
v 
IV 

IV 

IV 

II 
III 
VI 

III 
IV 
v 
VI 

IV 
v 
II 
VI 

events 

III 
IV 

I 

IV 

v 
IV 
IV 

4,6,7,10 
Fig. IV-3 - Fig. V-1 

4 
5 
3 

1,2,13 

12 

6 
11 
10,11 

6 

7 

5 

3 
3 
1 

1 
8 
2 
1 

9-12 - Fig. IV-4 
3-5 

1,2 
1,2,3 

Figure IV-4(IV 12+) 

2,3 - Table III-A 
1 

4 

4 

5 

5 

5 



Subject 

Message 

MME ' 
Master Mode Entry 

Mode 

Mode 
--Default 

Master 
Normal 
Slave 
Squeze 

Mode Parameter 

Normal Mode 

Notify Queue 

Number 

Number, file reference 

OPEN Primitive 

Operating System 

Operation 
Random 
Sequential 

Originator's ID 

Outstanding Trap Queue 

Owner 

Owner's Access· 

CMner's Access Priviledge 
Switch 

Owner's ID 

Section 

v 
I 
II 

v 

I 
I 
I 
I 
I 

III 

I 

v 
III 

III 
IV 

I 

III 
III 

IV 

II 

IV 

IV 
v 
IV 

IV 

~ 

4,8,10 

8,9 
2,5,7 

3,9 

8 
4 
8,11 Fig. 13&!4 
4,7 
9,10,11 - Fig. 

3 

8,11 Fig .. 

Figure 

4,10 

2,3 

3 
6,7 

4 

2 
2 

V-1 

10,11,12 

3,7 

12 

12 
10 

11 

5,10,11,12 

I3&4 

I-3&L~ 



Subject 

Parameters, file 
event 

Parameters, mode 

Parameters, macro 

Password 

Pass Event 

Peripheral Devices 

Physical device files 

Physical device status 

Pointer 
AIT 
End-of-File 

QUEUE 
Read 

Primitive Connnands 

Primitives 
File 
Event 

Primitives 
APPEND 
CATALOG 
CATALOG DIRECTORY 
CATALOG LINK 
CAUSE 
CHANGE SEGMENT LENGTH 
CLOSE 
CLOSE SEGMENT 
CREATE SEGMENT 
DELETE 
DESTROY 
ENTER SQUEZE MODE 
EXCHANGE SEGMENTS 
LOCK 
MEASURE READ ME 
NOTIFY 
OPEN 
OPEN SCRATCH 
OPEN SCRATCH EVENT 

Section 

IV 
v 
III 

IV 

v 
I 

III 
IV 

III 

IV 
III 
VI 
IV 
III 
IV 

II 
VI 

IV 
v 

VI 
VI 
VI 
VI 
VI 
VI 
VI 

9,10,12 
3,4,5 

3 

Figure IV-4(IV 12+) 

1,2,9,13,14 

9,10 

1,2,5 

2,3,4 - Table III-B 
1,9 

3 

7 - Figure IV-3 
2,3 
19 
5 
2,3 
7 

1,2 
1 

8-12 
2-5 

19~20 
43-44 
48 
65 
73-74 
37 
42 
37 
80 
75 
45 
16 
38 
68 
79 
70-72 
39-41 
46 
77 



~ubject Section 

Primitives 
OPEN SEGMENT VI 
OPEN WORKING DIRECTORY 
PAUSE 
PRIVILEDGED COMMAND FROM 

SLAVE EXEC 
RANDOM READ 
RANDOM WRITE 
READ 
READ ACCESS CONTROL LIST 
READ BRANCH 
READ DIRECTORY 
READ LINK 
REQUEST DATE & Til1E 
REQUEST ELAPSED TIME 
REQUEST STATUS 
REQUEST WORKING DIRECTORY 
SCRATCH FILE 
SET POINTER 
SET UP FAULT VECTOR 
SET UP SQUEZE MODE 
SPAWN 
SYSTEM STATIJS MEASUREMENT 
TERMINATE 
UNCAUSE 
UNLOCK 
UPDATE 
WHO AM I 
WRITE ACCESS CONTROL LIST 
WRITE BRANCH 
WRITE ME 
WRITE SYSTEM INFORMATION 

Priviledge Switch 

Process, blocked 

Processes 

Process event 

IV 

II 
v 
I 
IV 
v 
v 

Process fault vector, slave IV 

Queue II 
v 

35 
56-58 
33-34 

4-10 
21 
22 
17-18 
51-52 
59-62 
53-55 
63 
26 
27 
25 
83 
23 
24 
11-13 
14-15 
28-31 
78 
32 
76 
69 
47 
82 
49-50 
66-67 
81 
64 

11 

5 
1 

6 
3-7,10,11 
1,9 

9 

6 

3,7,8 
1,4 - Fig. V-1 



Subject Section Page 

Queue 
Current Length v 3 
Current Size (AIT) IV 5 
Event v 1,4 
Maximum Size (AIT) IV 5 
Maximum Time (AIT) IV 5 
Maximum Length v 5 

Queue, outstanding trap II 3,7 

Queue Pointer IV 5 

Random Operations III 2 

Read Pointer III 2,3 
IV 7 

Reference Number III 2,3 
IV 6,7,10,12 
v 1, 5-10 - Fig. V-1 

Registers II 7,8 
IV 6 
VI 1 

Register, BAR I 4,6,7,9,10,11 
Fig. I2A,2B 
Fig. 13&4 

Scratch Event Fig. V-1 

Segments I 6 
IV 4 

Segment Entry IV 4 

Sequential Devices III 1 

Sequential Operations III 2 

Slave Mode Addressing I 7 

Slave Mode DDT I 11 - Fig. I-4 
Slave Mode Exec I 5 

Slave Process fault vector IV 6 



.[_upject Section 

Spawn set-up I 
IV 
v 

Squeze Mode I 

Squeze Mode Flag I 

State V 

State vector, segment I 
IV 

Status Return Codes II 
III 
VI 

Steady State Mode V 

Structure of Directory IV 

Structure of OS I 

System Capabilities I 

System Events V 

System~ault Routine I 

System Information VI 

System Macros II 
VI 

System Primitive Conmands II 
VI 

(Also see Primitives) 

Table 
Active Item IV 

Known Item IV 

Time Event v 
Time Limit v 
Transfer of Date III 

6 
4,6,11 
1 

9,10,11 
Fig. I3&4 

11 

4 

6 
6,7,11 

3 
3 
1 

3,4,9 

9,12 

4 

1,2 

6 

10,11 

53-55,59-62,66 
Appendix C6 

1,2 
1,2,3 

1,2 
1,2,3 

4,5 
Fig. IV-3, V-1 
4,6,7,10 
Fig. IV-3, v-.1 

6 

5 

1,3 



Sub~·jec ~. Section Pag§!_ 
& -

Transient Mode v 3 ,4·' 9 

Traps II 1-9 - Fig. II 3,4,5 
v 1,3 

Trap Address v 5 

Trap HandU~ng II 1-9 
Trap Linking II 7 - Fig. II-5 

Trap queue, outstanding II 3,7 

Tree Name IV 2,3,9,13 
Tree Size IV 10 

TRO, Timer Run Out I 8,9 

Unit Size III 1- Table III A&B 

Universe IV 12 

Universal Access IV 12 
v 10 

Unlock Event v 6,7 
User's Access Fig. IV-4 (IV 12+) 

Working Directory IV 3 
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000000 

001000 400013 

000000 
000001 

000001 

lNPUT/OUTP!JT SCHEDULER •• TOS l'IONITOR 

ASSE~ALY CONTROL CARnS 

1 *'* 
2 
J 
4 

5 * 
6 * 
7 * 
8 * 
9 * 

10 
11 

DISK ASMSETLIP 
TTLS ASSF.MBLY CONTROL CAROS 
TTL INPUT/rlllTPUT SCHEDULER .... TOS '"lC"llTOR 
HEAD 

PCC ON 
PMC ON 

PRINT CONTROL CARDS 
EXPAND MACROS 

!'AGE 

12 DETAIL ON EXPAND ocT.DEC.BCl.ASCII.DUP.ETc: 
13 
14 
20 
21 
22 
2J * 
24 * 
25 * 
26 * 
27 * 
28 MME 
29 * 
30 * 
31 * 
32 * 
33 * 
J4 * 
35 * 
36 * 
37 OFF 
38 ON 
39 * 
40 DBG 
41 * 
42 * 
44 * 
45 TTL 

DEUIL OFF 
PCC OFF 
ORG 0 
HEAD 
LBL 1os.1os 

SQUASH ASSEMBLER BUG 

SET ORIGIN 
AND UNHEADED 
l•NPUT/O•UTPUT S•CHEOULE~ 

OPD 012/0010•6/•02/2.6/•6/•02/2•02/J 

DEBUGQJNG AIDS 

If TH! DEBUG SWITCH ts SET ON. THEN THE DEBUG ~ACROS 
WILL 9E EXPANDED• OTHERWISE NOT. 

EQU 
EQU 

SET 

OpS't'N 

0 
1 

ON 

TTL.S 

OFF SWITCl-I 
ON SWITCH 

INITIALLY ON 

FOR SYSpROG PPRNT 

110 
100 
110 
120 
130 
140 
150 
160 
170 
1eo 
190 
200 
210 
220 
280 
290 
JOO 
J10 
320 
JJO 
340 
350 
J60 
370 
380 
390 
400 
410 
420 
430 
uo 
450 
460 
470 
480 
490 
500 
520 
530 
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ASSEMBLY DECK SETUP 

47 
48 * 
49 * 
50 * 
51 * 
52 * 
53 * 
54 * 
55 * 
56 * 
57 * 
58 * 
59 • 
60 * 
61 * 
62 * 
6J * 
64 * 
65 •S 
66 •S 
67 *S 
()8 *S 
69 ., 
70 ., 
71 ., 
72 *S 
73 •$ 

74 *' 75 *S 
76 •S 
77 •S 
78 *SEOD 

HEAD 

•ssEMBLv DECK SETUP 

GMAP •ssEMBLV DECI< sfTUP -- THE DECK sETUP FOR A$SE"1RLING THE 
THIS PROGRAM CHEREAFTER IOS> IS AS FOLLOWS. ALL CONTROL 
CARDS BEGIN WITH A •s•. THE FOLLOWING DECK WILL PRODUCE 
A NEW K* TAPE. A P• TAPE FOR T~E LISTING ANO IS ALSO USEn 
TO PRODUCE A SYMBOL TABLE FOR nor. THE SECOND ACTIVITY. 
SYSPRnG PPRNT• CREATES THE SYMROL TABLE ANO STORES THE 
RESULTS IN THE FILE •RUBENS/IOS•SYM•TAB. TO 00 AN ASSEMqLY 
SIMPLY SUBMIT THE FOLLOWING PROGRAM TO TECOS1 

SOURCE RUBENS/<NAME•OF•OECK>JRUNJEXIT 
ALTER CARDS SHOULD aE SAVED PREVIOUSLY IN FILE 'RUBENS/ALTERS• 

sNUMB 
I DENT 
GMAP 
TAPE 
TAPE 
TAPE 
TAPE 
ASC 11 
SYSPRnG 
TAPE 
PRMFL 
COMMENT 
END JOB 

MBR 
RUBENS.MICHAEL 
COl'<IDK.OECK 
G•.x10 •• TAPE#A •• IoSA 
*l•X2R 
K•.xJo •••• 1ose 
P•.x4s •••• IOSPRINT 
A•.BCDT.RUBENS/ALTERS 
PPR NT 
IN.X4D •••• 1osPRINT 
A1.S.R.RUBENS/IOS•SYM•TA8•A 
PLEASE PRINT P• 'IOSPRINT' FOR THANX. 

2 

550 
560 
570 
580 
590 
600 
610 
620 
6JO 
640 
650 
660 
670 
680 
690 
100 
710 
720 
730 
740 
750 
760 
no 
180 
790 
800 
810 
820 
830 
840 
8~0 

860 
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BINDER DECK SETUP 

80 HEAD eeo 
81 * 890 
82 * 900 
83 * BINDER DECK SETUP 910 
84 * 920 
85 * 930 
86 * rHE 8TN0ER DECK sETuP -- THE DECK sEruP FOR LOADING THE 940 
87 • ASSEMRLED PROGqAM l~TO THE R & DC SYSTEM IS AS FOLLO~S. ~~TE 950 
88 * THAT THE UECK TS LOADED VIA 'MULTIQINDER' ANO NOT THE US!IAL 960 
89 * 'BINDER'• THIS JS NECESSARY IF 90TH MULTl•SEGMENT5 AND !JSF. 970 
90 • COUNTERS ARE TO BE USED• 980 
91 * 990 
92 DCARO 3.$ 1000 
93 SButLD SPAwNSyS.Ru8ENS.MuLTtBINOER 1010 
94 S FNAME */XIOSA 1020 
95 S OBJECT 1030 
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LOCATION COUNTERS 

97 HEAO 1050 
98 * 1060 
99 * 1070 

100 * LOCATIO~ COuNTEPs 1080 
101 * 11090 
102 * 1100 
103 * THE FOLLOWING PREDEFINES THE ORDER JN WHICH THE LOCATION 1110 
104 * COUNTFRS WILL OCCUR. INDEPENDENT OF THE OROER TN Wl-IICH 1120 
105 * THEY ARE USED WITHIN THE PROGRAM. 1130 
106 * 1140 

1'00000 107 usE CODE MAIN PROGRAM SEG~ENT 1150 
000000 108 ZCOOE BSS 0 1160 

109 * 1170 
110 * 1180 

004620 111 usE CONST STORAGE FOR CONSTA~TS• TABLES 1190 
(i04620 112 ZCONS ass 0 1200 

113 * 1210 
114 • 1220 

005140 115 usE QSTOR FOR ALL QUEUES 1230 
005140 116 ZQSTR BSS 0 1240 

117 * 1250 
118 * 1260 

005300 119 usE STORE FOR ALL DYNAMIC STORAGE 1270 
005300 120 ZSTt)R ass 0 1280 

121 * 1290 
122 * 1300 

000000 123 usE CODE CODE LOCATION cou~TER INITIALLY 1310 
124 *S* DISK ~MEOFFS 1320 
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OEF'Il\IJTlOl'iS OF- EXECUTIVE SYSTEM CONSTAt-.:TS 

126 HEAIJ 110 
127 * 120 

128 * 130 
129 * EiECllTIVE CONSTANTS 140 
130 * 150 
131 * 160 
132 * THE DEFINITIONS OF SVSTE111 PARAMETE~S SUCM AS MME NUMBERS 170 
133 * ARE I~OICATED BY SYMBOLS WHICH START WITH A DECIMAL P011'1T. 180 
134 * THEY ARE NOT HEADED SO A TYPICAL REfERE~CE IS LDX xo.s.OPEN.DU. 190 
135 * 200 
136 * DEFl'llTION Of MME NuMBERS 210 
137 * 220 

000000 138 ePRlV EQU 0 111ICR0•COOED PRIVILEGED PRIMITIVE 230 
000001 1J9 .SETFV EQU 1 SET UP FAULT V~CTOR 240 
000002 140 .SET SQ EQU 2 SET UP SQUEEZE MODE 250 
oooooJ 141 • SQI IE1 EQU 3 ENTER SQ1JEE1f 111()0E 260 
000004 142 eREAD EQU 4 READ 270 
0011005 143 .APE"ID EQU 5 APPEND 2eo 
000006 144 eRRF EQU 6 READ RANOOM FILE 290 
000007 145 • 1~RF EQU 7 WRITE RA"IDOM FILE JOO 
000010 146 .SCR EQU 8 SCRATCH 310 
000011 147 .SPTR EQU 9 SET POINTER 320 
000012 148 eRQST EQU 10 REQUEST STATUS JJO 
000013 149 eRQOT EQU 11 REOUEST DAT~ AND TIME 340 
000014 150 eRCERT EQU 12 REQIJEST ELAPSED RU"l TIME J~O 

000015 151 eSPA"iN EQU lJ SPAWN 360 
000016 152 .TERM EQIJ 14 TERMINATE J70 
(100017 153 .PAUSE EQU 15 PAUSE 380 
000020 154 .OPSEG EQU 16 OPEN SEGME"IT 390 
000021 155 eCLSEG EQU 17 CLOSE SEGMENT 400 
000022 156 .CHSEG EQU 18 CHANGE SEGMENT LENGTH 410 
00002J 157 eEXSEG EQU 19 EXCHANGE TWO SEGME~TS 420 
000024 158 .OPEN ECIU 20 OPEN 430 
000025 t59 .CLOSE EQU 21 CLOSE 440 
000026 160 .CATLG EQU 22 CATALOGUE 450 
000027 161 eDESTR EQU 23 OEST ROY 460 
000030 t62 • OFtE~S EQU 24 OPEN SCRATCH 470 
000031 163 eUPOAT EQU 25 UPDATE 480 
000032 164 eCATDR EQU 26 CATALOGUE DIRECTORY 490 
000033 165 eWRACL EQLI 27 WRITE ACCESS CONTROL LIST 500 
000034 166 .RDACL EQU 28 READ ACCESS CONT~OL LIST 510 
000035 167 eROOIR EQU 29 READ DIRECTORY 520 
000036 168 eOPENW ECIU Jo OPEN WORKING OIPECTORY 530 
000037 169 eRDB~N EQU 31 READ BRANCH 540 
000040 170 .~OLK EQU 32 READ LINK 550 
000041 171 • WS I !\IF EQU 33 WRITE SYSTEM l~FOR~ATION 560 
000042 172 .CATLK EQU 34 CATALOGUE LINK 570 
000043 173 eW8RAN EQU 35 WRITE BRANCH !580 
000044 174 •LOCK EQU 36 LOCK 590 
000045 175 .UNLCK EQU 37 UNLOCK 600 



MB~ 01 09•17-71 09.937 INPUT/OUTPUT SCHEDULER -- ](IS MQNITO? PAGE 

DEF'l"'JlTlONS Or EXECUTIVE SYSTE.1111 CONSTANTS 

000046 176 ."'JOTI F EQU 38 NOTIFY 610 
000047 177 .CAUSE EQU 39 C~USE 620 
000050 178 .DEL ET ECIU 40 DELETE EVENT 630 
(\0(1051 179 .IJNCAU EQU 41 UNC AUSE EVE NT 640 
000052 180 .OPSCE EQU 42 OPEN SCRATCH EVfNT 6~0 
000055 161 .MSTA EQU 45 SYSTEM STATUS MEASUREM~NTS 660 
000056 182 eROME EQU 46 MEASUR~ READ ME 670 
000057 183 .CRSG EQU 47 CREHE SEG"1HIT 6~0 
000060 184 eWTME EQU 48 WRITE ME 690 
000061 185 .WAMl EQU 49 WHO AM I 700 
000063 186 .RQWO EQU 51 ~EQUEST WORKING OIRECTORV 710 

187 *S• DISK XBITS 120 
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BIT ANO STA TU~ DEF PH TT ONS 

189 Hf AU 8 110 
190 * 120 
191 * 130 
192 * glT DEFJl\llTIONS 140 
t9J * 1~0 

194 * 160 
195 * 170 
196 * DEFJt....ilTIONS FOR REPE.A T I "ISTF~UCT I l'.lNS 1~0 

197 * 190 
002000 198 RPT BOOL 002000 COUNT FJELD FOR RPT INSTRUCTIONS 200 
001000 199 ABIT BOOL 001000 INCREMENT FIRST INDEX REGISTER 210 
000400 200 9F3 IT SOOL 000400 INCREMENT SECOND INDEX REGISTER 220 
000200 201 CBIT 800L 000200 LOAD C(XO) FROM RE~EAT l"'STRUCTl~N 230 
000100 202 TlE BOOL ooa 1 oo 1.ERO 240 
0000.40 203 TNZ BOOL 00004(1 NON ZERO 250 
000020 204 TMI BOOL 000020 NEGATIVE 260 
000010 205 TF'L 800L 000010 PQ5ITIVE 270 
000004 206 TRC 800L 000004 CARRY 2eo 
000002 207 TNC BOOL 000002 NO CARRY 290 
000001 208 TOV BOOL 000001 OVERFLOW JOO 

209 * 310 
210 * J20 
211 * DEFINITIONS FOR INDICATOR REGISTER 330 
212 * 340 

400000 213 ZER 800L 400000 ZERO INDICATOR BIT J!50 
200000 214 NEG 800L. 200000 ~EGATIVE 360 
100000 215 CAR SOOL. 100000 CARRY 370 
040000 216 OVF BOOL. 040000 OVERFLOW J80 
C\20000 217 EOV 8001. 020000 EXPONENT OVERFt..OW 390 
010000 218 EUN BOOL 010000 EXPONENT UNDERFLOW 400 
004000 219 OVM BOOL 004000 OVERFLOW MASK ·- ON PREVENTS OVE~FLOW F~ULTS 

C\02000 220 TAL 800L 002000 TALL.Y RU~OUT 420 
001000 221 PAR BOOL 001000 PAR I TY ERROR 430 
000400 222 PAM BOOL 000400 PARITY ERROR MASK 440 
000200 22J MOD 800L 000200 "1ASTER MODE 4!50 

224 * 460 
225 * 470 
226 * DEFINITION FOR ACCESS BITS 480 
227 * 490 

000020 226 RD BOOL 20 READ ACCESS 500 
000010 229 WT EQU RD/2 WRITE 510 
000004 230 AP EQU WT/2 APPEND 520 
000002 231 EX EQU AP/2 E XECLITE 530 
000001 232 I,. I( EQU EX/2 LOCK 540 
000037 2J3 AL.L EQU RD+WT+AP+EX+LK ALL 5~0 

000004 234 NO BOOL 4 NOTIFY 560 
000002 235 CA f QU N0/2 CAUSE 570 

236 * seo 
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8 BIT AND STATU~ DEFINITJONS 

238 * 600 
239 * 610 
240 * DEF'J"JITION FOR SPAW"! BITS 620 
241 * 630 

000010 242 CENO BOOL. 10 CORE ENO sEGf"IENT 640 
000004 243 E!STRD 800L 4 PROESS TO KNOW OF ITSELF••9ASTARn 131T 650 
400000 244 WP BOOL 4ooono WRITE PROTECTED 660 
000000 245 VOID SOOL 0 VOID SEGMENT 670 
000001 246 PS BOOL 1 SPA~N FROM PARENT'S SEGMENT 680 
000002 247 PF 800L 2 SPA~N FROM PARENT'S FILE 690 

248 * 700 
249 * 710 
250 * DEFINITIONS FO~ MODE BITS AND PASS INDICATORS 720 
251 • 730 

000000 252 SS 8001.. 0 STEADY STATE 740 
000001 253 TRANS BOOL. 1 TRANSIENT 7'50 
000000 254 N?ASS 900L. 0 NOT OF TYPE PASS 760 
000002 255 PASS BOOL 2 PASS EVENT no 
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0 

000000 
000001 
000002 
oooooJ 
000004 
000005 
ClOOOOo 
000007 
000011 
000012 
000013 
000016 
000026 
000035 

000005 
000007 
000011 
000013 
000016 

000004 

000011 

000077 
400000 
400000 
200000 
100000 
040000 

PAGE 9 

STAT0S DEFl~ITIONS 

257 * 
258 * 
259 * 
2~0 * 
261 * 
262 * 
263 OK 
264 IFRl\I 
265 IACC 
266 IH 
267 IOP 
268 I PTq 
269 J RE~ 
270 lELT 
271 IMOD 
272 HOWE 
273 0'3Z 
274 EOF 
275 NSTq 
276 TRO 
277 * 
278 * 
279 * 
280 * 
281 I TN 
282 UERR 
283 ru: 
284 LOCK 
285 IPWO 
286 * 
287 * 
288 * 
289 * 
290 * 
291 IO 
292 ,.. 
293 * 
294 * 
295 * 
296 RNA 
297 * 
298 * 
299 * 
300 * 
301 STMK 
302 SIGN 
303 TERM 
304 DELI M 
305 DIGIT 
306 QPR 

SOOL 
800L 
SOOL 
8001.. 
SOOL . 
BOOL 
800L 
B00L 
BOOL 
BOOL 
BOOL 
BOOL 
BOOL. 
BOOL 

BOOL 
8001.. 
BOOL 
BOOL 
BOOL 

BOOL 

BOOL 

BOOL 
BOOL 
800L 
EQU 
EQU 
EQU 

DEFt~lTIONS FOR E~EC STATUS RETURNS 

790 
800 
810 

LOGICAL STATUS cnoE FOR 1/0 PRIMtTIV~S 
820 
830 

oo 
01 
02 
03 
04 
5 
6 
07 
11 
12 
13 
16 
26 
35 

840 
OK 850 
INV~LID FRN 860 
INVALID ACCESS SPECIFIED 670 
EXECUTIVE TOO 9USY 880 
INVALID OPERATION FOR THIS DEVIC~ 890 
COPY POINTER IS OUT OF B~UNDS 900 
AMOUNT REQIJESTED GqEATER THAN FILE l..ENGTH910 
ELEMFNT SIZE IS NOT A MULTIPLE OF UNIT SIZ~O 
INVALID ~ODE 930 
HARDWARE ERROR -· OP~RATION NOT r,Q~PLETE 940 
OEVICE UNAVAILABLE (~ARDWARE> 950 
END-OF•Fil..E ENCOUNTERED 960 
NO FILE STORAGE AVAILABLE 910 
TIMER RuN Our ON OPERATOR'S CONs~Lf 9eo 

990 

l..OGICAL sT•us CODE FOR FILE ANO EVENT PRt~ITIVEs 
1000 
1010 
1020 
1030 
1040 

5 
7 
11 
13 
16 

4 

INVALID NAME 
UNRECOVERAqlf ER~OR 

TIME LIMIT EXCEEDED 
ITEMED LOCKED 
I NV All D PASSWORD 

LOGICAL STATUS COOED FOR 5PAWN AND C~EATE sEGM~NT 

11 

MisCELLANEOus 81Ts 

77 
40000(1 
400000 
TERt-1/2 
DELIM/2 
DIGJT/2 

STATUS BIT MA51( 
SIGN BIT 
TERM l NA TOR BIT 
DELI Ml NUOR 
DIGIT 
OPERATOR 

1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
11 !50 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
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8 STATlJS DEFINITIONS 

308 * 1300 
309 * 1310 
310 * DEFINITIONS FOi:? JSFLAG 1320 
311 * 1330 
312 * J$F'LAG5 <U?PER) 1340 
313 * 1350 

001700 314 MQOMK BOOL 1700 MEDIA MA5K FOR RCW (BITS 26 • 29) 1360 
740000 315 JQBMK BOOL 7400('10 JOB NUMBER MASI( (TOP 4 BITS) 1370 
000017 316 8J8MK BOOL 17 4 BIT MASK 1380 
020000 317 HORMI( 800L 020000 HEADER MASI< (ON • OUTPUT BANNER> 1390 
000001 318 SHOR BOOL 1 ._.EAUER BIT MASK 1400 
010000 319 OUT MK BOOL 01!1000 OUTPUT TYPE MASI< <OFF • 5121 ON • 320> 1410 
000001 320 BOT MK 900L 1 ourPUT BIT MAgK 1420 
007777 321 SRTMK BOOL 007777 START ADDRESS IN ELEMENTS OF JSBUFSZ 1430 
007777 322 BS TMK 800L 7717 BIT MASK 1440 

323 * 1450 
J2.t * H60 
325 * COMMA"l!JS RETURNED TO MONITOR 1'70 
326 * 1480 

002000 327 GET BOOL 002000 PERIPHERAL GOTTEN (NOT SENT> 1490 
004000 328 Kl LL BOOL 004000 PERIPHERAL KILLED 1500 
006000 329 REL BOOL 006000 PER P'HERAL RfLEASEO 1510 
010000 330 xx xx BOOL 010000 NOT USED 1520 
012000 331 RSTIH BOOL 012000 PERIPHERAL RESTARTED 1530 
014000 332 DONE BOOL 014000 JOB SUCCESSFULLY FINJSl-IEO 1540 
016000 333 ROY BOOL 016000 READY PERIPHFRAL 1550 

334 * 1560 
335 * 1570 
336 * COM"1ANDs SENT TO suB-MOOULEs 1!580 
337 * 1590 

000000 338 .ABRT BOOL 000000 ABORT PERIPHERAL xx xx 1600 
002000 339 .GET BOOL 002000 GET PERIPHERAL )()()()( 1610 
004000 340 .KILL BOOt.. 004000 l<ILL PERIP"4ERAL )()()()( 1620 
006000 341 .REL BOOL 006000 RELEASE PERIPHERAL xx xx 1630 
010000 342 .xx xx BOOL 010000 UNDEFINED 1640 
012000 343 .STRT BOOL 01200C RESTART PERIPHERAL )()()()( 1650 

344 •S• DJSt< ASCII 1660 
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8 ASCII CHARACTF RS 

346 HEAU A 110 
347 • 120 
348 * 130 
349 * A SC 1 I CHARACTERS 140 
350 * 150 

001)000 351 N1JL 800L 0 l\JULL 160 
600004 352 t::OT 1300L 4+8$DELIM+BSTERM 1EOT 110 
000007 353 8ELL 800L 7 8ELL 1eo 
000012 354 LF BOOL 12 LI NE FEED 190 
000015 355 CR 800L 15 CARRIAGE RETURN 200 
200040 356 SP SOOL 40+B$0EU M SPACE 210 
000040 357 BLAllJK 800L 40 BLANK 220 
600043 358 TER"'1 8001.. 4J+8$UELIM+d$TERM ASCII # 230 
200044 359 DOL t300L 44+8$0ELI M DOLLAR SIGN 240 
600046 360 AMPER 8001.. 46+BSDFLIM+BSTERM ASCII AMPERSAND 250 
000052 361 AST 8001.. 52 ASTERISK 260 
200054 362 COM"1A 800L 54+9$0EUM COMMA 270 
000056 363 DP 800L 56 DECIMAL POINT 280 
240057 364 SLASH 8001.. 57+B$DELIM+BSOPR 1SLASH 290 
100060 365 Do 8001.. 60+B$0JGIT DIGIT ZERO 300 
000072 366 COL BOOL 72 COLON 310 
200073 367 SCOL 8001.. 7J+BSDfLIM SEMl•COLO"'l 320 
000077 J68 QM BOOL 77 QUESTION MARI< 330 
000101 369 LA BOOL 101 LETTER A JAO 
000177 370 DEL 8001.. 177 DELETE 3!50 

311 * 360 
312 * 370 

000117 J13 MASI( BOOL 177 AsClt CHARACTE~ MASK 380 
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A SPECIAL ASCII TABLE 

375 HEAU A 4100 
376 • 410 
377 • 420 
378 • SPECIAL ASCII TABLE 430 
379 • 440 
380 * 450 

004620 381 usE CONST 460 
004620 382 ASCT9 BSS 0 470 

004620 000000200040 383 VFO 036/USP 480 
004621 000000000041 384 VFD 036/41 490 
004622 000000000042 385 VFD 036/.t~ 500 
004623 000000600043 386 VFD 036/A$TERM # 510 
004624 000000200044 387 VFD 036/A!IlOL s 520 
004625 000000000045 388 vFD 036/45 x 530 
004626 000000600046 369 VFD 036/AUMPER &. 540 
004627 000000000047 390 VF D 036/.t7 5!50 
004630 000000000050 391 VFD 036/50 560 
004631 000000000051 392 VFD 036/51 570 
004632 000000000052 393 vFD 036/52 * 580 
004633 000000040053 394 VFD 036/53+8SOPR + 590 
004634 000000200054 J95 VFD 036/.UCOMMA • 600 
004635 000000040055 396 Vf D OJ6/55+BSOPR 610 
004636 000000000056 397 Vf'D 036/56 620 
004637 000000240057 398 VFD 036 /A SSL AS._, I 630 
004640 000000100060 399 VFD 036/60+8SDIGJT 0 640 
004641 000000100061 400 VFD 036/61 +BSD I GIT 1 6!0 
004642 000000100062 401 VFD OJ6/62+81DIGIT 2 660 
004643 000000100063 402 VFD 0J6/63+BSDIGIT 3 610 
004644 000000100064 403 VFD OJ6/64+BSDIGIT 4 680 
004645 000000100065 404 VFD 036/65+BSDIGJT 5 690 

END OF BINARY CARD IOSOOOOJ 
004646 000000100066 405 VFD 036/66+BSDIGIT 6 100 
004647 000000100067 406 VFD 036/67 +BSD I GIT 7 710 
004650 000000100070 407 VFD 036/1C+BSDIGIT 8 120 
004651 000000100071 408 VFD OJ6/71+BSDIGIT 9 730 
004652 000000000072 409 VFO 036172 I 740 
004653 000000200073 410 VFD 036/ASSCOl J 150 
004654 000000040074 411 VFD 036/7 4+9SOPR < 160 
004655 000000000075 412 VFD 036/75 • 110 
004656 000000040076 413 vFD 036/76+BSOPR > 180 
004657 000000000077 414 VFD 036177 ? 790 

000040 415 ASCL~ EQU *•"SCT9 TA8Lf LENGTH 800 
000000 416 USE PREVIOUS 810 

417 •S• DISK ACCOUNT 820 
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A ACC01J~T I t>,JG dLrici< DE'SCRTPTION 

419 HEAU A 110 
420 * 120 
421 * 130 
422 * ACB 140 
423 * 1!i0 
424 * THEsE sYMBOLs ARE LI Sf D IN ~EFERENCJNG sPEClFJEO ~ORDS 160 
425 * IN THf ACCOUNTING CONTROL BLOCK <ACB>• 170 
426 * 180 

000000 427 f AC EQU 0 FACILITY usED FOR ACCEssED 190 
0~0001 428 TIMES EQU FAC+l TEME OF START 200 
000002 429 DATES EQU TIMES+! 01\TE OF START 210 
OOOOOJ 430 ID EQU DATES+! USER ID 220 
000007 431 SHOP EQU 10+4 SHOP ORDER 230 
000012 432 UNUSED SET SHOP+J NOT USED 240 
00001J 433 01$1( EQU UNUSED+! DIS~ UNITS 250 
000014 434 ORUM EQU DISK+l DRUM Uf\<ITS 260 
000015 435 OPCON EQU ORUM+l OPERATOFPS CONSOLE 210 
00001() 436 CP EQU 0PCON+1 CARO PUNCH 2eo 
000017 437 LF' f QU Cp+l LI NE PRINTER 290 
000020 438 CORO EQU LP+l CARD READER JOO 
000021 439 UNUSED SET CDRO+l NOT USED 310 
000022 440 cv1 EQU UNUSED+l CLM 10 J20 
000023 441 MT EQU CLM+t MAGNETIC TAPE 330 
000024 442 AO EQU MT+l A/0 CONVERTEP J40 
000025 443 U"IUSED SET AD+1 NOT USED 350 
nooo26 444 UNUSED SET UNUSED+! NOT USED 360 
000027 445 MIP EQU UNUSED+! MEMORY INTERFACE' PROCESSOR 310 
000030 446 U"IUSED SET ~IP+l NOT USED 360 
000031 447 U"IUSED SET UNUSED+l NOT USED 390 
000032 448 Cl'U EQU UNUSED+l CF'U Tl~E 400 
000033 449 CORE EQU CPU+l CORE PRODUCT 4'10 
000035 450 RL EQU CORE+2 RL NUMBER (TTY) 420 
000037 451 TlMEO EQU RL+2 TIME OFF 430 

452 *S* DISK TCB 440 
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A 

09.937 

000000 
000001 
000002 
000003 

000004 

000005 
000006 
000006 
000007 
000030 

000027 
000026 
000025 
000024 
000023 
000022 
000021 
000020 

000017 
000016 
000015 
(\00014 
000013 
000012 
000011 
000010 

t NPUT /OUTPUT SCHEDUt ER -- T OS MON I TOR 

TRAP BLOCK DESCRIPTION 

454 
455 * 
456 * 
457 * 
458 * 
459 * 
460 * 
451 * 
462 * 
463 SRW1 
464 SRW2 
465 RET 
466 XEO 
467 * 
468 * 
469 * 
470 TU 
471 * 
472 * 
473 • 
474 LINK 
475 NCB 
476 JCS 
477 SPARE 
478 LEN 
479 * 
480 * 
481 TEMP1 
482 TEM1'2 
483 TEMPJ 
484 TEMP4 
485 TEMP5 
486 TEMP6 
487 TEMP7 
488 TEMPS 
489 * 
490 * 
491 * 
492 TEM9 
493 TEM10 
494 TEM11 
495 TEM12 
496 TEM13 
497 TEM14 
498 TEM15 
499 TEM16 
500 *S* 

HEAD T 

TCE 

THEsE SYMBOLS •RE usED IN ~EFERENCING SPECIFIED WORDS 
IN THF TRAP RLOCK fTBLOCK). 

EQU 
EQu 
EQU 
EQU 

EQU 

EOU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

0 
1 
2 
J 

4 

5 
6 
NCB 
7 
24 

LEN•1 
TEMPt•l 
TEMP2•1 
TEMPJ•1 
TEMP4•1 
TE"1P5•1 
TEMP6•1 
TEMP7•1 

FIRST STATUS RfTUR~ WORD FROM EX~C 
SECOND STATUS ~ETURN WORO 
SAVED IC/lR WHEN EXEC SPRINGS TRAP 
CONTROL IS TRANSFERRED HERE WHEN EXEC 
SPRINGS THE TRAP. IT CONTAI~S A~ XED 
OF A CHAIN WHICH LINKS THE TRAP TO THE 
MASTER TAS~ OUEUE. 
(UPPER> RESTART ADDRESS FOR TASK~ ON 
ON A QUEUE fSUCH AS THE QSTASK> 
fLOWER> MAV BE USEO TO SAVE RETURN 
FROM A REENTRANT ROUTINE 
fUPPER) LIN~ TO PREVIOUS TCB 
fUPPER) POINTER TO NCB 
(LOWER> POINTER TO JCB 
SPARE 
LENGTH OF TCB fNJCE JF MULTIPLE OF 8) 

TEMPORARY STORAGE AT END OF BLOC~ 
MORE TEMPORARY STO~AGE 

NO ONE EXCEPT R$GETC SHOULD USE rEMP9 • TEM16 

EQU TEMP6""1 
EQU TEt-19•1 
EQU TEM10•1 
EQU TEM11-1 
EQU TEM12""1 
EQU TEM1J•1 
EQU TEM14•1 
EQU TEMtS•t 
OJSt< JCB 

14 

110 
1~0 

1.Jo 
140 
1!50 
160 
170 
1so 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
JOO 
310 
320 
3JO 
340 
350 
360 
370 
380 
390 
400 
410 
420 
4JO 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
!560 
570 
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T JOB CONTROL i3LOCK l'JESCC?JPTION 

502 HEAU J 110 
503 * 120 
504 * 130 
505 * Jen 140 
506 * 150 
507 * 160 
508 * 170 
509 * THEsE sYMBOLs ARE USED 11\1 REFERENCIN~ sPECIFtEn ~OROS 180 
510 * IN THF JOB CONTROL 3LOCK CHERAFTER CALL JC9). 190 
511 * 200 

000000 512 QFR"' EQU 0 (UPPER> FRN OF ASSOCtATEO INPUT FILE 210 
000001 513 QFLl')C EQU QFRN•1 R/W PTR l'QSJTION OF INPUT FILE lt.J 1QFR1'1• 220 
000002 514 FR~ EQU OFLOC+l FRN ~F FILE TO R~ l'ROCESSEO 230 
OOOOOJ 515 TYPE EQU FRN+t (UPPER> TYPE 240 
000003 516 DJSP EQU TYPE CLOWER> DISPOSITION 250 
000004 517 Ac ODE EQU OISP•l AcODE FOR AccOUNTING 260 
000005 518 NCB mu ACODE+1 (IJPPER> F>U TO NCB 270 
000005 519 TCB EQU NC8 fLO~ER> PTR TO TCB 280 
(100006 520 STATI EQU NC9+1 INITIATE STATE FOR COMMUNICATIONq 290 
000007 521 JOl3 EQU STATt+l JOE!! NUMBER JOO 
000007 522 STA TT EQU JOB TERMINATE STATE FO~ COMMUNICATIONS J10 
000010 523 MESS EQU SHTT+t MESSAGE FOR COMMUNICATIONS J20 
000011 524 BUF EQU MESS+! WORKING BUFFER JJO 
000012 525 SilE EQU BUF+l AMOUNT OF DATA TO BE P~OCESSED J40 
000013 526 RES EQU SIZE•l START OF RESOUQCE REQUIREMENT LI ~T J50 
000026 527 TT SET RES+J+t•OFRN+7 ROUND TO MULTIPLE OF 8 360 
000020 528 TT SET TT /8*8 ROUND 370 
000020 529 LEN EQU TT LENGTH OF JCB (MINIMUM LENGTH • 16. 380 

5JO *S* DISK NCB 390 
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J NOTIFY BLOCK nESCRJPTJ~N 

532 t-!EAD c 110 
533 * 120 
534 * 130 
535 * t-JCB 140 
536 * 150 
537 * THEsE svMBOLs .lRE ltSED IN REFERENCING SPECIFIEr'I 111o~ns 160 
538 * IN THF.: NOTIFY 3LOCK CALIAS NCB). 170 
539 * 180 
540 * A NCB Ts A res WITH EXTRAS. 190 
541 • 200 

000000 542 SRW1 EQU TSSRWl 210 
000001 543 SRW2 EOU TSSRW2 220 
000002 544 RET EOU TSRET 2JO 
000003 545 XED EQU TS:XED 240 
000004 546 TRA EQU TSTRA 250 
000005 547 LINK EQU TSL I ~K 260 
000005 548 RLINI< EOU L.INK CLO~ER) RESTART AFTE~ NOTIFY 270 
000006 549 NCB EQU TS~CR 280 
000006 550 Jes EQU TSJC8 290 
000007 551 ABBR EQU TS SPARE •sc 11 ABREVIATIO~ OF NCB JOO 
000027 552 TEMPl EQU TSTEMPt 310 
000026 553 TEMF»2 EQU TSTEMP2 320 
000025 554 TEMPJ EQU T STEMPJ 330 
000024 555 TEMP4 EQU TSTEMP4 340 
000023 556 TEMPS EOU TSTEMP5 350 
000022 557 TEMp6 EQU TSTE:Mp6 360 
000021 558 TEMF-7 e:ou TSTEMP7 370 
000020 559 TEMFt6 EQU TSTEMPS 380 
000011 560 TEM9 ECIU TSTEM9 390 
000016 561 TEM10 EQU TSTEMJ 0 400 
000015 562 TEM11 ECIU TSTEM11 410 
000014 563 TEM12 EQU TSTE~l2 420 
000013 564 TEMlJ EQU TSTE~lJ 430 
000012 565 TEM14 EQU TSTEM14 440 
000011 566 TEM15 EQU TSTE~15 450 
000010 567 TEM16 EQU TSTEM16 460 
000024 568 ERt\J EQU TEMP4 ERN FO~ NOTIFY •••BENE NOTA••• 470 
000025 569 STATE EQU TEMPJ STATE FoR NOTJFY **•BENE NOTA*** 480 
OOOOJO 570 QFRN EQU TSLE~ (UPPER) INPUT IJ FILE 490 
000031 571 CIFLOC EQU QFRN+l RI~ PTR FOR 1 QFRN 1 500 
000032 572 eusv EOU QFLOC+t NO. OF FILES CURRENTLY ACTIVE FROM THIS 510 

573 J'JPUT !JUEUE FILE 520 
000033 574 RUN EQU BUSY+l PTR To RSQMAX FoR THE TYPE REOURCES 5JO 

575 NEEDED By THIS JOB. IF RSOMAX • o. THEN WE 
576 SHOULD IGNORE HIM FOR NOW (SAVVY?> 550 

000034 577 QUEUE EQU RUN+1 PTR TO WAIT Q•LIST TO PLACE JOB nN 560 
000035 578 RES EQU QUEUE+! RESOURCE LIST (MUST BE LAST) 570 

579 THIS WAY wE TEST FIRST TO SEE IF WE sea 
580 HAVE ANY PERJHERAL AT ALL 590 
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c 

582 * 610 
583 * 620 
584 * THIS "4ACRO IS USED TO GENERATE TME NECESSA~Y NOTIFY CONTqQL 630 
565 * BLOCK~ FOR THE COMMUNICATIONS NETWORK. 640 
586 * 650 
5.137 * 660 
588 * 670 
589 NCB MACRO LA8EL.ABBR.RESTART-ADD.ERN.STATE.RSOMAx.~L!ST.REq.NO.RES.NO •••• 
590 USE STORE 690 
591 EIGHT 700 
592 #1 BSS 0 LA9EL 710 
593 ZERO o.!3STRI) SRW11 SIMULATE A TIMER RIJNl)lJT 720 
594 ZERO o. 0 SRW2 7JO 
595 ZERO o.o RET ,,0 
596 ZERO o. 0 XED 750 
597 ZERO **•O TRA 760 
598 ZERO o.#J LINK/ RESTART 770 
599 ZERO *•CSNCEl•*•CSJCB ·~cal Jee POINT TO THEMSELVES 780 
600 UASCI 1.#2 A SC I I ABREVIATION 190 
601 DUP 1.16-4 TEM16 THRU H'MP5 800 
602 DEC 0 810 
603 FIU1 ARG #4 ERN 820 
604 ZERO •s.o STATE 830 
605 DUP 1.2 TEMP2 &. TEMPI 840 
606 DEC 0 850 
607 ARG -1 QFRN 860 
608 DEC 0 CFLOC 870 
609 DEC 0 9USY 880 
610 ARG #6 RUN PTR TO RSOMAX OF TYPE NEEDED 890 
611 ARG #7 Q•LIST PTR 900 
612 I NE '#8•.•• 910 
613 ZERO #8.#9 RESOURCE TYPE/NUMBER NEE OED 920 
614 INE '#10•··· 930 
615 ZERO #10.#11 OtTTO 940 
616 INE '#12•··· 950 
617 ZERO #12.UJ 960 
618 DEC •1 l'llARt< END OF RESOURCE REQUIRE~ENT LtST 970 
619 use: PRe:v1ous 980 
620 ENDM NCB 990 
621 *S* DISK INPUT 1000 
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c INPUT DESCRIPTION FORM4TS 

623 HEAD 110 
624 * 120 
625 * 130 
626 * THE INPUT FILES TO ~E PROCESSED ARE NA~ED IN A FILE 140 
627 * 'PRlNT•flLE•QUEuE'• OR 'PUNCH•fILE-QUEUE'. aoTM 150 
628 * ARE CATALOGEn IN THE DIRECTORY •SYSOUT•. EACH FILE 160 
629 * WHICH REPRESENTS A JOB IS NAMED IN A 64. WORD RECORD. 170 
630 * 160 
631 * THESE SYMBOLS ARE USED IN REFERENCING SPECIFIED ~OROS 190 
632 * IN TH~ Rf.CORn. 200 
633 * 210 

000000 634 CKS"'I EQU 0 CHECKSUM OF OTHER 6J. WORDS 220 
000001 635 TNSZ EQU 1 (UPPER) NUMBER OF WORDS IN TREE-~AME 230 
000001 636 BANR EQU 1 (LO~fR) NON•7ERO MEANS N~ SANNER 240 
000002 637 TYPE EQU 2 (UPF>ER> TYF>E OF FILE 250 

638 0 • 512 WORD EOJTEO BLOCK 260 
639 1 • 320 GECOS FORMAT 270 

000002 640 DJSP EQU TYPE <LOWER> DISPOSITION oF FILE 280 
641 0 • DESTROY. SCRATCH. l CLOSE 290 
642 1 • SCRATCH. & CLOSE JOO 
643 2 • CLOSE JtO 

000003 644 ACOOE EOU J A CODE FOR 13ILLING 320 
000004 645 TN EQU 4 START OF TREE•NAME JJO 

646 * 340 
647 * 350 

000001 648 TYPMK EQU 1 TYPE MAsK 360 
000003 649 DISMK EQU J DISPOSITION MASK 370 

650 * 380 
651 * 390 

000100 652 Q8FSZ EQU 64 INpUT AuFFER SIZE ,00 
004400 653 QELSZ EQU J6•QBFSZ ELEMF.NT SllE • ONE RECORD 410 

654 .. ,. DISK QCB 420 
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000000 
000001 
000002 
0000041 
1)00006 
000010 
000012 

00001J 
000014 
000015 
000016 
000017 
000020 

000004 
000003 

t NPLJT /OUTPUT SC HE DUI ER •• l OS MON I TOR !)AGE 

QUEUE P.UNAGEMl'.NT DE'.FJMTTJONS 

rlE All r; 656 
657 * 
658 * 
659 * 
660 * 
661 * 
662 * 
663 * 
664 * 

THESE SYMBQLS lRE USED JN RtFERENCING SPECtFtED WORDS 
IN A ~BLOCK GE~ERATEr By THE QUEUE ~ACRO. 

665 FIRST 
666 LAST 
667 XADO 
668 XENQ 
669 XDErJ 
670 XINV 
671 BUSY 
672 
673 MAX 
674 AVAIL 
675 SPARl 
676 SF'AR2 
677 Aeeq 
678 LEN 
679 * 
680 * 
681 OFFsT 
682 LINK 
683 *S* 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

ECJU 
EOU 
DISK 

0 
FIRST+! 
LAST+l 
XADD+2 
XE\IQ+2 
XDEQ+2 
XINV+2 

BUSY+! 
MAX+t 
AVAIL+t 
SPAR1+1 
SPAR2+1 
AB9R+1 

PCI~TER TO FIRST BLOCK OF ~UEUE 
POINTER TO LAST 8LOCK Of QUEUE 
J~STRUCTION PAIR FOR ADDlNGA BLOCK 
INSTRUCTION PAIR FOR ENQUEUEING 
INSTRUCTION PAIR FQR DEQUEUEING 
INSTRUCTION PAIR FOR INVERTING 
RESPnNs 1 BLE BLOCK IF QUE IJE Is 9Ut; v 
7ERO OTHERWISE 
M4XIMUM NU~BER OF ITE~S 4SSOCIATED ~IT~ 
NUMBER OF ITEMS CURR~NTLY 4V4IL4qLE 
SPAR1 
SPAR2 
ASCII ABSREVIATION OF QUEUE 
LENGTH OF QUEUE (WISE TO KEEP EVEN> 

OFFSET FOR QUEUE F'OINTER 
FORWARD LINK POINTER 

19 

11 0 
120 
130 
1"40 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 

(neo 
290 
300 
310 
320 
JJO 
340 
350 
J60 
370 
380 
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Q CORE ~ANAGEMENT DEFI~ITtONS 

685 HEAD R 110 
666 * 120 
687 * 130 
688 * CCB 1•0 
689 • 150 
690 * 160 
691 * THEsE sYMBOLs ARE usED IN REFERENCING SPECIFIED IAIO~DS IN 170 
692 * A 9LOCI( ON THE FREE ~EMORY LIST. 180 
693 * 190 

000000 694 LINl(F EQU 0 POINTER rO suCCEsso~ CUPF'E~> 200 
000000 695 LEN EQU L.INKF TOTAL LENGTH CIN WORDS> OF BLOCK <LOWE~> 210 
000001 696 LJNl(8 ECIU LJNKF+l POINTER TO PREDECCESSOR 220 

697 *S* DISK HEAD 230 
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R GLOB•L DEFINITIONS 

6Q9 HEAD 110 
700 * 120 
701 * 130 
702 * Gt_OBALS 140 
703 * 150 
7C4 * HEAD SYMBOL USAGE 160 
705 • 170 
706 HEAD GLO~AL AND EXEC CONSTANTS 180 
707 HEAD B GENERAL PURPOSE BITS 190 
708 HEAD c COMMUNICATIONS ROUTINES 200 
709 HEAD J JCB SYMBOLS ANO ROUTINES 210 
710 HEAD 0 OPERATOR INTERFACE AND LOGGING 220 
711 HEAD Q QUEUE SYMBOLS AND ROUTINES 230 
7\2 HEAD R RESOURCE ALLOCATION 240 
713 HEAD s STATISTICS COUNTERS 250 
714 HEAD T TRAP SYMBOLS AND ROUTINES 260 
715 HEAD x DIAGNOSTIC ROUTINES 270 
716 HEAD 280 
717 • 290 
718 * JOO 
719 * INDEX REGISTER DEFINITIONS 310 
720 * 320 
721 * THE SYMBOLIC INDEX REGISTERS USED IN THIS PROGRA"1 ARE 330 
722 * ONE C~ARACTER SYMBOLS• DEFINED UNDER EACH HEAD SYMBOL 340 
723 * JN USE IN THE PROGRAM. INDEX REGISTER 0 IS SPECIAL. 350 
724 • SINCE IT IS USED FOR REPEAT INSTRUCTIO~S. SO IT IS NOT 360 

725 * SYMBOi.IC• 370 
726 * 380 
727 HEAD o.c.J.o.g,.R.T.x 390 
728 * 400 

000001 729 T EQU 1 TRAP BLOCK POINTER 410 
000002 730 x EQU 2 TEMP 420 
000003 731 y EQU J TEMP 430 
000004 732 z EQU 4 TEMP uo 
000005 733 Q EQU 5 QUEUES AND GENERAL USE 450 
000006 734 J EQU 6 JOB NUl'!BER 460 
000007 735 L EQU 7 LINK RFGJSTER FOR sueROUTl~E CALLS 470 

736 * 480 
731 * 490 
738 * OTHER GLOBAL SYMBOLS 500 
739 * 510 
740 HEAD 520 

711777 741 ERROR f QlJ •1 USED TO GENERATE MEMORy FAULTS 530 
525200 742 BuG BoOL 525200 RuGGING QUANTITY 540 
525200 743 BUG BUG SET BUG MR~ G. Me I. A. 8UGGER 550 
000117 744 Cl(f'll( BOOL 771 STATUS MASK <9 BITS) 560 
000040 745 ULyB BOOL 40 TALLyB BIT 570 
717100 746 UL"'1K 800L nnoo MAS~ FOR TALLY COUNT FJELD 580 
000100 147 TAL BOOL. 100 TALLY DISPLACEMENT 590 
000005 748 RrMAl( EQU 5 RETRY fRROR ONLY 5 TIME5 600 
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GLOBAL CONSUf\ITS 

750 HEAil 620 
751 * 630 
752 * 640 
7!53 * GLQd.ALS 6!50 
754 * 660 
755 • 670 
756 • DUMPFILE PARAMETERS 680 
757 * 690 

004660 758 usE CONST 700 
004660 122125102105 759 DTN UASCI 6.RuaENS 710 
004666 111117123104 760 UASCI 6.JOSDUMP 120 

END OF BINARY CARD IOS00004 
000014 761 DTSZ EQU •-DTN TREE•SIZE 730 
044000 762 DESZ EQU 36•512 ELEMENT SIZE (ONE ~AGE OF CORE> 740 
000037 763 DACC 800L BSA LL 7!50 
000000 764 USE PREVIOUS 760 

765 * 770 
766 * 180 
767 * MEMORY MANAGEMENT PARM~ETERS 190 
768 * 800 

000000 769 BuFsEG EQU 0 SEGMENT WHERE DYNAMIC BUFFER Is LOCATED 810 
001000 770 MQUAN EQU 512 QUANTUM FOR MEMROY REQUEST 820 
002000 171 lK EQU 1024 ONE K DECIMAL 830 
004001 772 RQMAX EQU 2•11<+1 ~AX ME~ORY REQUEST/SHOT 840 

773 * 850 
005300 774 USE STORE 860 

005300 000400 000000 775 AVAIL. ZERO zz1.o MEMORY AVAILABLE 870 
005301 001000 000000 776 ME~RQ ZERO MQUAN.O MEMORY R~QUJRE'1ENT/ NEED ONE UNIT ALWAYS 880 
005302 006J5C 0000 00 177 MTOPO ARC9 ZTOPO END Of PROGRAM 890 
005303 007000 0000 00 178 MTOP ARG ZTOP TOP OF MEMORY 900 

000000 779 USE PREVIOUS 910 
780 *S* DISK FAULT 920 
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LO"" CORE ALLOcATIO"'i FAULT VECTl'JR 

ti'JOr:lOO 7A2 USE CODE 110 
783 HE Au )( 120 
7-54 * 130 
785 * 140 
786 * FAULT VECTOR 150 
787 * 160 
788 * CONsinER ALL FAULTS FATAL 170 
789 * 180 

000000 790 QRG 0 IN CASE oF PRECEEDING ERRORS. FORCE ZERO 190 
f:'onooo 791 f V ass 0 FAULT VECTOR 200 

000000 004106 71CO 00 792 TRA SUP 0 • SHUTDOWN 210 
000001 000370 7170 00 793 xED FAULT 220 
000002 000000 000000 794 MEM zERO a MEMORY 230 
000003 000370 7170 00 795 XED FAULT 2•0 
000004 000000 000000 796 M"1E ZERO 2 • MASTER MODE ENTRY 250 
000005 000370 7170 00 797 XED FAULT 260 
000006 000000 000000 798 Fr ZERO 3 • FAULT TAG 270 
000007 000370 7170 00 799 XED f.4ULT 280 
000010 000000 000(100 800 TIMER ZERO 4 • TIMER RUNOUT 290 
000011 000370 7170 00 801 XED FAULT JOO 
000012 000000 000000 802 CQMND ZERO 5 • COMMAND 310 
000013 000370 7170 00 803 xED FAul.T 320 
000014 000000 000000 804 DRL ZERO 6 • DERAIL J30 
000015 000370 7170 00 805 XED FAULT HO 
000016 000000 000000 806 LOCI< zERO 7 • LOCKUP J50 

END OF BINARY CARD 10500005 
000017 000370 7170 00 807 XED FAULT 360 
000020 000000 000000 808 CONCT ZERO 8 • CONNECT 370 
000021 000370 7170 00 809 XED FAUL.T Jeo 
000022 000000 000000 810 PARTY ZERO 9 • PAR I TY 390 
000023 000370 7170 00 811 XED FAULT 400 
000024 000000 000000 812 OP zERO 10 • ILLEGAL 011' CODE 410 
000025 000370 7170 00 813 XED FAULT 420 
000026 000000 OOOCIOO 814 Oi'\IC ZERO 11 • OPERATION NOT COfl11DLETE 430 
000027 000370 7170 00 815 XED FAULT 440 
000030 000000 000000 816 STRT ZERO 12 • STARTUP 450 
000031 000370 7170 00 817 XED FAULT 4&0 
000032 000000 000000 818 OFLOW zERO 13 • OVERFLOW 470 
000033 000370 7170 00 819 XED fAIJLT 480 
000034 000000 000000 820 DIV ZERO 14 • DIVIDE CHECI< 00 
000035 000370 7170 00 821 xED FAUL.T 500 
000036 000000 000000 822 XEC zERO 15 • EXECUTE 510 
000037 000370 7170 00 823 XED FAULT 520 
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x LOW CORE ALLOCATION •• DEBU~ STORAGE 

825 * 540 
826 * 550 
827 * DEBUG STMAGE 560 
82A * !570 
829 * STORAGE f O~ REGISTERS AND IC ON CR•SH 580 
830 * !590 

000040 831 EIGHT 600 
000040 832 REGS SSS 8 STORAGE FOR CPAS~ REGISTERS 610 

000050 000000 oocooo 833 tct ZERO IC BEFORE FAULT 620 
000051 000000 000000 834 IC ZERO IC AT FAULT 630 

635 • 640 
836 • DATE AND TIME OF CRASH 650 
837 * 660 

000052 836 DATE 8$5 1 DATE OF CRASH 670 
000053 839 TIME BSS 1 TIME OF CR•SH 680 

000054 001101070701 840 DATE A DATE AssEM8Ly DATF" 690 
END OF BINARY CARD IOS00006 

000055 000000 OOl')O 00 841 SBAR ARG 0 B•R SETTING ~HEN CRASHED 700 
842 * 710 
843 * PATCl-I A Rf A 720 
844 • 730 

000056 845 EVEN 740 
000056 846 PATCH ass 64 LEAVE LOTS OF ROOM 750 

647 * 160 
848 '* STORAGE FOR nERuGGING DuEuE 170 
849 * 180 

000160 851 EI G1-1T QUASH STUPID ASSEMBLER BUG. 800 
000160 000170 0000 00 852 REG ARG DBGQ ~OINTER TO Nf.xT ENT~y 810 

000020 853 DBGQN EQU 16 NUMBER OF ENTRIES 820 
000170 854 EIGHT 830 
000170 855 DBGQ ass 6•DBGQN RESERVE S?ACf 840 

856 *S* DISK DIAG 850 



END 

01 09•17·71 

000370 
000371 
000372 
000373 
000374 
000375 
000376 
000377 
000400 

x 

000051 
000372 
000040 
000051 
777776 
000050 
000013 
000000 
000052 

000401 000024 
000402 000414 
000403 004660 
000404 000014 
000405 000001 
000406 044000 
OF BINARY CARD 
000407 000037 
000410 000000 

000411 
000412 
000413 

0004!1 
000420 
000421 
000422 

000017 
000000 
000411 

000414 
000425 
000414 
000003 

ooo l70 

OOOJ70 
000370 

5540 00 
7100 00 
7530 00 
2200 00 
2350 t 0 
7550 00 
2200 03 
0010 00 
7571'.' 00 

000401 
2200 OJ 
2210 03 
2240 03 
2250 03 
2260 OJ 
2270 03 
IOS00007 
2360 07 
0010 00 

2200 OJ 
0010 00 
7100 00 

000414 
2220 00 
6010 00 
7200 00 
1000 03 

JNPUT/f"JUTPUT SCHELlU1 ER -- ms t-AQt--:1ro~ 

DUG~OSTICS 

858 
859 
660 • 
861 • 
862 * 
863 * 
864 * 
865 * 
866 * 
867 * 
868 * 
869 * 
870 * 
871 * 
872 * 
813 
814 f'AULT 
875 
876 
877 
878 
879 
880 
861 
882 
883 
884 * 
885 * 
886 • 
687 Frt 
888 
889 
890 
891 
892 
893 

894 
895 
896 * 
897 * 
898 * 
899 
900 
901 
902 TRAPl 
903 
904 
905 
906 

USE CODE 
HEAD )( 

OIAGNOsrICs 

THIS ~ECTION JS ENTERED FROM THE FAULT VECTOR TN THE 
EVENT OF A PROGRAMMING ERROR. THEN REGISTERS ARE 
PRESERVED. THE ENTIRE PROGRAM IS WRITTEN OUT INTO 
THE FtLE ~U8ENS/LPCPDUMP. 

CO~SinER ALL F~ULTS FATAL. 

ENTER FROM T~E FAULT VECTOR AY XEO XSFAULT 

EVEN 
ass 
src1 
TRA 
SREG 
LDX 
LDA 
STA 
LDX 
MME 
STAQ 

0 
IC 
*+1 
REGS 
o. IC 
-2.0 
IC! 
o.s.Ranr.ou 

DATE 

OPEN DUMP FILE 

ass 
LDX 
LDX 
LDX 
LOX 
LOX 
LDX 

LDQ 
MME 

0 
o.!.OPEN,.DU 
1.TIUP1.nu 
4.SDTN.DU 
5.sorsz.ou 
6.1.nu 
7.'IDESZ.DU 

SDACC.1L 

PAUSE TILL OPE~EO 

LOX 
MME 
TRA 
SSS 
LDX 
TNZ 
LXL 
CMPX 

*•2 
J 
2.TRAP1 
FT2 
0,.TRAP1 
o.esez.ou 

E~TRY POINT 
SAVE IC AND IR 
BREAK XEO 
SAVE REGISTERS 
FIND IC+1 AT FAULT 
GET SAVED IC 
FOR SPECIAL LOCATION 
REQUEST DATE AND TIME 

SAVE DATE AND TIME 

OPEN THE DUMP FILE 
MME NUMBER 
TRAP 
TREE•NAME 
TREE•SIZE 
BEHALF 
ELEMENT-SIZE 

ACCESSES 
TRY OPENING 

PAusE INDEFINITELY 
WA IT FOR TRAP 
KEEP WAITING 
TRAP ON OUMPFILE OPEN 
GET FRN 
DID WE REALLY GET IT OPEN? 
NO,. SEE WHY NOT 
WAS THE EXFC TOO Busy? 

olr,E 25 

110 
120 
130 
140 
150 
160 
110 
ieo 
190 
200 
210 
220 
230 
240 
250 
260 
270 
2"0 
290 
JOO 
310 
320 
J30 
JAO 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 

HO 
4eo 
490 
500 
510 
520 
530 
540 
550 
560 
570 
!580 
590 



MBR 

END 

01 09·17-71 09.937 

x 

000423 000401 6000 00 
000424 000470 7100 00 

000425 
000426 
000427 
000430 
000431 

000432 
000433 
000434 

000010 
000435 
C00414 
000000 
ocoooo 

000017 
000000 
000432 

000440 000435 
OF' BINARY CARD 
000441 000445 
000442 000003 
000443 000425 
000444 000470 

000445 
Or.10446 
000447 
000450 
000451 
000452 
000453 
000454 
000455 

000456 
000457 
000460 

000464 
000465 
000466 
000467 

000470 

000007 
000461 
000414 
000000 
000000 
000055 
000055 
000377 
000000 

000017 
000000 
000456 

000461 
00047C 
000003 
000445 

000016 

000425 
22CO 03 
2210 OJ 
2220 00 
2230 03 
0010 00 

22ro oJ 
0010 00 
7100 00 

0~0435 
7200 00 
HlS00008 
6000 00 
1000 03 
60CO 00 
7100 00 

000445 
2200 03 
2210 03 
2220 00 
2230 OJ 
2240 03 
5500 00 
2250 00 
3650 03 
0010 00 

2200 OJ 
0010 00 
7100 00 

000461 
7200 00 
6000 00 
1000 OJ 
6000 00 

000470 
22(10 03 

INPUT/OUTPUT SCHEDULER -- IOS MO~lTOR 

OUGNOSTICS 

907 
908 
909 * 
910 * 
911 * 
912 FT2 
913 
914 
915 
916 
917 
918 * 
919 * 
920 * 
921 
922 
923 
924 T~AP2 
925 

926 
927 
928 
929 
930 * 
931 * 
932 * 
933 FTJ 
934 
935 
936 
937 
938 
939 
940 
941 
942 
943 * 
944 • 
945 * 
946 
947 
948 
949 TRAP3 
950 
951 
952 
953 
954 TER"1 
955 

TZE 
TRA 

FTt 
TERM 

SCRATCH DUMP ~!LE 

ass o 
LDX o.i.scR.DU 
LDX 1.TRAP2.DU 
LDX 2.TRU>J 
LDX J.o.nu 
MME 

PAUSE TILL SCRATCHED 

LDX O.$.pAusE.Du 
Mf"!E 
TRA * .. 2 
ass J 
LXI.. O.TRAP2 

TZE FT3 
Cf"!PX o.B$9Z.DU 
TZE FT2 
TRA TERM 

START CORE TO FILE DUMP 

ess o 
LDX o.s.wRF.DU 
LDX 1.TRAPJ.DU 
L.DX 2eTRAP1 
L.Dx 3.o.nu 
L.DX 4.o.nu 
SBAR SBAR 
t..DX s.sBAR 
ANX5 •0377etlu 
MME 

PAUSE TILL DUMP IS DONE 

LDX o.i.PAusE.Pu 
MME 
TRA *-2 
SSS J 
LXL O.TRAPJ 
TZE TERM 
CMPX 0.9,BZeOU 
TZE FTJ 
ass o 
LDX o.s.rfqM.DU 

YES• SO RETRY 
~OPE. WELL THAT'S IT 

M"'1E NUMBER 
TRAP ADDRESS 
FRN OF FILE 
SCRATCH IT 

ALWAYS pAUSE 
WAIT 
FOREVER 

CHECK EXEC STATUS RETURN 

OKe CONT I NUE. 
NO. WELL WAS THE EXEC TOO SUSY? 
YES• JUST RETRY 
NOPE• JUST BLEWIT 

WRITE RANDON FILE 
TRAP ADO~ESS 
FRN OF DUMPFILE 
TOI FILE LOCATION 
FROMI CORE LOCATION 
GET CORE•SIZE 
LOAD NUMBER OF ELEMENTS 
MASK TO NUMBER OF ELEMf NTS 
INITIATE THE COPY 

ALWAYS PAUSE 
WAIT 
FOREVER 
COPY TO DUMP FILE 
GET STATUS 
NOW IT rs TIME TO TERMINATE 
WAS THE EXEC TOO BUSY 
YES• SO JUST RETRY 
TIM~ TO SAY SO LONG 
TEFH1 I NATE 

6100 
610 
620 
630 
640 
6~0 
660 
670 
680 
690 
700 
710 
720 
730 
740 
7!50 
760 
no 
780 

790 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
9!50 
960 
970 
980 
990 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
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x OIAl';'\IOSTICS 

END Of BINARY CARD insoooo9 
000471 ocoooo 0010 no 956 MME RVE•8YF 1090 
000472 000470 7100 00 957 TRA *•2 TAKE NO CHANCES 1100 

958 *'* DISK Ex I T"'1 1110 
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x 

00047J 

INPUT /OlJTPIJT sc ... EDUt ER -- T OS MON t TOR 

EXIT "'IACRO 

960 
961 
962 * 
963 • 
964 * 
965 • 
966 • 
967 • 
968 • 
969 Extr 
970 
971 
972 •S• 

USE CODE 
HEAD 

Ex tr 

EXIT TERMI~ArEs A THREAD OF CONTROL Ry RETURNING TO T~E 
USK OISTRIAUTOR. 

MACRO 
TRA 
ENOM 
DISK 

SEXtl 
EXlT 
BUGM 

28 

110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
222 
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BUGGING MACROS 

00047:S 974 USE CODE 110 
975 HEAD 120 
976 * 130 
977 * 1•0 
978 * 8UGGI~G ~ACROS PLANT AODREssEs IN INVALID DATA AREAS $0 THAT 150 
979 * ANY UNAUTH0RIZED USE OF SUCH DATA WILL RESULT JN A MEMORY FAULT 160 
980 * OR EXECUTIVE CALL REJECT. 170 
981 * 1 "0 
982 * 190 
983 * BuG 200 
984 * 210 
985 * BuG FILLS BOTH uPPER AND LOWER HALVES OF A STORAGE WORO wlTH 220 
986 * THE BUG PATTER'I SBUGBUG. 230 
9~7 * 240 
988 BuG MACRO STORAGE•ADDRESS 250 
989 IFE SD'3G,.$ON.4 260 
990 9UG8UG SET BUG9tJG+1 270 
991 LOX o.BUG8UG.DU 280 
992 STX o.u 290 
993 SXL o. #1 JOO 
994 ENOM BUG 310 
995 * 320 
996 * 330 
997 * Ru Gu JAO 
998 * 350 
999 * euGu FIL.Ls THE UPPER HALF OF A STORAGE WORD WITH THE BUG 360 

1000 * PATTERN SBUGBLIG 370 
1001 * 380 
1002 Bu Gu MACRO STORAGE•ADDRESS 390 
1003 IFE SD3G,.SON.3 400 
1004 BUG9UG SET 8UGBUG+1 410 
1005 LDX 0.9UG8UG.DU 420 
1006 STX o.u 430 
1007 ENDM BUGU 440 
1008 * 450 
1009 * 460 
1010 * BuGL 470 
1011 * 480 
1012 * BUGL FILL THE LOWER HALF OF A STORAGE WORD WITM THE BUG 490 
1013 * PATTERN SBUGAUG. 500 
1014 * 510 
1015 BUGL MACRO STORAGE ... ADDRESS 520 
1016 IFE SDBG,.$ON.3 530 
1017 8UGqUG SET BUGBUG+l 5'0 
1018 I.DX O.BUGBUG.DU 5~0 

1019 SXI.. 0.#1 560 
1020 ENDM BUGL 510 
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BUGGING MACRO~ 

1022 * 590 
1023 • 600 
1024 • RLJGXR 610 
1025 * 620 
1026 * BUGXR LOADS THE sPECif IED INOEX REGISTERf S) wlTH Tl-IE 630 
1027 * 640 
1028 BuGxR MACRO INDEX•REGISTfRfSl 650 
1029 lFE SDBG.SON.4 660 
1030 f:iUGBUG SET BUGl3UG+1 670 
1031 IDRP #1 680 
1032 LDX u. BUGBuG. Du 690 
1033 lDRP 700 
1034 E~DI"! BUGXR 710 
1035 • 720 
1036 • 730 
1037 • Bu GA 740 
1038 * 750 
1039 * BuGA LOADs THE CONTENTS OF f HE THE A REGISTER WITH THE BuG 760 
1040 • PATTERN SBUGBUG. 770 
1041 • 780 
1042 BUGA MACRO <NO ARGUMENTS> 790 
1043 IFE SD8G.SON.3 800 
1044 BUGBUG SET BUGBUG+1 810 
1045 LDA BUGBUG.DU 820 
1046 ORA BUGBuG.nL 830 
1047 ENDM BUGA 840 
1048 * 850 
1049 * 860 
1050 * BuGQ 870 
1051 * 880 
1052 * BUGQ LOADS THE CONTENTS OF THE Q REGISTER WITH THE BUG 890 
1053 * PHTfRN SBUGRUG. 900 
1054 * 910 
1055 BUGQ MACRO <NO ARGuMENrs> 920 
1056 IFE SDBG.SON.J 930 
1057 BUG9UG SET BUGRUG+l uo 
1058 LDQ BuGBuG.ou 950 
1059 ORQ BUGBUG.DL 960 
1060 ENDM BUGQ 970 
1061 * 9eo 
1062 * 990 
1063 * DECRM MACRO 1000 
1064 * 1010 
1065 • DECREMENT A COUNTER 1020 
1066 * 1030 
1067 DECRM MACRO COUNTER-~DDRESS 1040 
1068 l.CQ 1 .. DL 1050 
1069 ASQ #1 1060 
1070 ENDM DEC RM 1070 
1071 •$• DISK CKPT~ 1080 
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CHECl<'.POINT ;'1ACR0 

00047J 1073 USE CODE 110 
1074 HEAD x 120 
1075 * 130 
1076 • 140 
1077 • CHfCKPOINTS 150 
1078 * 160 
1079 • THIS MARCRO CAUSES THE REGISTERS TO BE STORED IN 8·WOR0 170 
1080 • BLOCK~ IN A Cl~CULAR QUEUE FOR DEBUGGING USE. INFORMATION 1eo 
10 '31 • IS STnRED IN TYE FOLLOWING FORMAT I 190 
1082 • 200 
1083 • 210 
1084 * C<O> • C(XO) (UPPER) 220 
1085 • c ('l(l ) <LOWER) 230 
1086 • c ( 1) • c ()(2) !UPPER> 240 
1067 * C<X3> <LOWER> 250 
1088 • C(2l • c ( )(4) CLJPPER) 260 
1089 * CCX5) CLOWER) 270 
1090 • c (J) • c ( )(6) (UPPER) 280 
1091 * C<X7) !LOWER) 290 
1092 • c ( 4 l • CCA) JOO 
1093 • c ( 5) • C(Q) 310 
1094 * C< 6 > • Cc El (0•7 BITS> 320 
1095 • Cc7> a Cc TR> co.-23 BITS) 330 
1096 • 340 
1097 * 350 
1098 * CKPT 360 
1099 • 370 
1100 CKPT MACRO <NO ARGUMENTS> 380 
1101 IFe: SDBG.SON.1 390 
1102 XED XSCKPT 400 
1103 ENDM CKPT 410 
1104 * 420 
1105 * 430 
1106 * CKPT SUBROUTINE uo 
1107 • 450 

000474 1108 Ev EN 460 
000474 1109 CKPT SSS 0 E~TRV POtNT 470 

000474 005304 5540 00 1110 STCl CKIC SAVE IC 480 
000475 000476 7100 00 1111 TRA *+1 qREAK XED 490 
000476 005310 7530 00 1112 SREG Ct<REG SAVE REGISTERS FOR A RELOAD 500 
000477 000160 7530 51 1113 SREG REG.I SAVE IN 8.,WORD BLOCK !510 

1114 * 520 
1115 • UPDATE POINTER FOR CIRCULAR QUEUE 530 
1116 • 5•0 

000500 000160 2200 00 1117 LOX O.REG GET CURRENT ADDRESS 550 
000501 000010 0200 OJ 1118 ADI.)( a.a.nu BUMP TO ~EXT E~TRY 560 
000502 000370 1000 OJ 1119 CMPX o.DBGQ+S•DBGQN.DU OVER THE END? 570 
000503 000505 6020 00 1120 TNC •+2 ~O• THIS IS VALID 580 
000504 000170 2200 OJ 1121 LDX O.DBGQ.DU YES• RESET TO BEGl~NING 590 
000505 000160 7400 00 1122 STX o.REG SAVE FOR NEXT Tl~E 600 
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x CHECKPOINT MACRO 

000506 005310 gno oo 1123 LREG CK REG RESTORE' REGISTERS 610 
000507 005304 300 00 1124 RET CKJC RESTORE JC 620 

1125 • 630 
1126 * 640 

005304 1127 usE STORE 650 
005304 1128 CKIC ass 1 TEMP STORAGE FOR IC/JR 660 
005310 1129 EIGHT 670 
005310 1130 CK REG BSS 8 TEMP STORAGE FOR REGISTERS 680 
000510 1131 USE PREVIOUS 690 

1132 *'* DtSK SETUPM 100 



MBR 

END 

01 09•17-71 

x 

000510 000004 
000511 000512 
000512 000000 
OF BINARY CARD 
000513 000000 
000514 000520 
000515 000002 
000516 000000 

000520 
000521 
090522 
000523 
000524 
000525 

000000 
000522 
005161 
000524 
005161 
777777 

000510 

000510 
000510 

7400 11 
7000 00 
4310 OJ 
10$00010 
7570 11 
2370 00 
7570 11 
7101) 10 

000520 
000000 
7170 00 
5540 54 
7170 00 
5540 00 
6300 04 

INPUT/OUTP1JT SCl-4EOULER -- JOS MONITOR 

TR•P SETUP MACRO 

1134 
1135 
1136 * 
1137 * 
1138 * 
1139 * 
1140 SETUP 
1141 
1142 
1143 * 
1144 * 
1145 * 
1146 * 
1147 * 
1148 * 
1149 * 
1150 * 
1151 * 
1152 * 
1153 * 
1154 * 
1155 * 
1156 * 
1157 
1156 SETUP 
1159 
1160 
1161 

1162 
1163 
1164 
1165 
1166 * 
1167 * 
1168 * 
1169 * 
1170 
1111 
1112 TFUP 
1113 
1114 
1115 
1176 
1117 •S• 

USE CODE 
HEAD 

$SETUP 
SETUP 

SETUP ~ACRO 

SETUP •• SUBROUTINf TO sET UP A TR•P 

CALL WITH 

ENTER BY 

CcXT) • TBLOCK•AOORESS 
C<XJ) • J8LOCK ADDRESS 
C<XO) • TRANSFER ADDRESS FOR JSTRA 

XED HSETUP 
Of.STRnYS C(A)• C(Q)• CfXQ) 
USES NO TEMPORARIES 

EVEN 
BSS 
STX 
TSX 
FLO 

STAQ 
LDAQ 
STAQ 
TRA 

0 
O.TSTRA.T 
0.•+1 
o.nu 
T$SRWt.T 
TRAP•l 
fS)(ED·1.T 
o. 0 

SET TSTRA • RESTART ADORF.SS 
9REAK XEO 
lERO OUT A AND Q 

lERO STATUS WORDS 
GET ZERO. XED WORDS 
SAVE ZERO. XED 
RETURN 

TRAP -- xED SEQUENCE TO PUT BLOCK ON Q!TAsK 

EVEN 
ZERO CAN RE USED FOR CLEARING RET WOROS 
XED *+1 THIS IS EXECUTED FROM THE TBLOCK 
STCl QsLAST+C$TAS~•DI •UPDATE PREVIOUS LAST POINTER 
XED *+1 CONTINUE WITHOUT AFFECTING IC 
STCl QSLAST+Q!TASK U?DATE POINTFR TO LAST 
RET •l•IC RETURN TO POINT OF INTERRUPTION 
DISK SYSCALLS 

JJ 

110 
120 
130 
uo 
150 
160 
170 
180 
190 
200 
210 
220 
230 
2•0 
2!50 
260 
270 
280 
290 
JOO 
JtO 
320 
330 
340 
3!50 
360 
370 
380 

390 
400 
410 
420 
430 
00 
450 
460 
470 
480 
490 
500 
510 
!520 
!530 
!540 



MBR 

(100526 

t NPUT /OUTPUT SC HE DUI ER •• t OS "'ION I TOR 

SYSTE~ CALL MAC~O DESC~IPTIQNS 

1179 
1180 
1181 * 
1182 * 
1183 * 
1184 * 
1185 * 
1186 * 
1187 * 
1188 * 
1189 * 
1190 * 
1191 * 
1192 * 
1193 * 
1194 • 
1195 • 
1196 • 
1197 * 
1198 * 
1199 * 
1200 * 
1201 * 
1202 • 
120J • 
1204 * 
1205 • 
1206 * 
1207 * 
1208 * 
1209 * 
1210 • 
1211 * 
1212 * 
1213 * 
1214 * 
1215 * 
1216 * 
1217 * 
1218 * 
1219 * 
1220 * 
1221 .,. 

USE CODE 
HEAD 

ALL SYSTEM CALLS ARE DONE THRU PRE-DEFINED MACROS. THOS~ 
MACRO~ ARE LISTED I~ THE FOLLOWING PAGES. EACH OF THESE 
MACRO~ IS CODED TO SPECIFIC CONVENTIONSI 
ENTER BY 

TSX o.sc~ACRO•NAME> 
ENTERFD WITH 

CALLS 

C<XTl • T8LOCK•ADORESS 
C<XJ> • JBLOCK•ATIORESS 

SETUP 
ISSUES MME AND THEN •E1ITS• 
RETURNS TO FIRST LOCATION AFTER ~ACRO 
RETURNS WITH 

C<XT> • TBLOCK•ADORESS 
C<XJ) • JBLOCK•AnoRESS 
C<XL> • RESTART•AOORESS 

IN ACTUALITY. THE FOLLOWIN~ HAPPENSI THE MACRO DOES 
00 THE 'TSXO•. HOWEVER• FOLLOWING THAT INSTRUCTION JS 
THE SET OF ARGUMENTS FOR THE MME. THE SUBROUTINE ENTEREO 
WHICH ALWAYS HAS THE SAME NAME AS THE MACRO KNCWS THE 
NUMBER OF ARGU~ENTS IT IS PASSED. THEREFORE IT SIMPLY CAL• 
CULATES THE RESTART ADr-REss. IT THEN CALLS •SETUP• WHICH 
RESETS THE TRAP BLOCK CC(XT> • Xl) WITH THE FIRST THREE WORDS 
9EING ZEROED AND THE LINK WORD FOR THE EXEC SET TO THE 
xED INSTRUCTION TO PLACE rHE BLOCK ON THE QSrASK QuEuE. HENCE 
WHEN TRAPPED. THE 8L.OCK WILL BE LINKED ON THE QSTASK QUEUE 
AND THE l~TERPUPT WILL BE TRANSPARENT TO THE CURRENTLY RIJN• 
NING TASK UNLESS THE CURRENT TASK IS •PAUSE•. THE PARAM~TfRS 
ARE THEN FETCHED <SEE PROGRAMMER•$ REFERENCE MANUAL IF YOU 
oON'T FULLY UNDERSTAND 'Ice' MOoJFJcATIONSI cAUSE IF YOU DON'T 
you WILL BE LOST> AND THE MME ExECurfD. •ExlT' Is CALLEn 
THUS PLACING THE CURRENTLY RUNNING TASK lN A BLOCKED STATE 
WHILE STARTING THE NEXT READY•TO·RUN TASK. THJS IS HOW ~E 
MULTI-PROGRA~. WHEN THE EXEC TRAPS THIS OPERATION. AS 
WE HAVE SAID. THE XED INSTRUCTION PLACES THE TASK BACK 
ON THE QSTASK QUEUE. 
DISK SETFVM 

110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
JJO 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
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000526 
000527 

000530 
000531 
000532 

000533 
000534 

000535 

005320 

000526 

005320 7400 00 
000001 0200 OJ 

000530 
000510 7170 00 
005320 2220 57 
000001 2200 OJ 

000533 
000474 7170 00 
000000 0010 00 

000535 
003074 7100 00 

005320 
000000 0000 20 

('100536 

INPUT/OUTP 1JT SCHEDULER -· IDS MONITOR 

S~TUP FAULT VECTOR MACRO 

1223 
1224 
1225 * 
1226 * 
1227 * 
1228 * 
1229 SETFV 
1230 
1231 
1232 
1233 * 
1234 • 
1235 • 
1236 * 
1237 * 
1238 * 
1239 * 
1240 * 
1241 * 
1242 * 
1243 * 
1244 * 
1245 * 
1246 * 
1247 * 
1248 * 
1249 * 
1250 * 
1251 * 
1252 * 
1253 * 
1254 sETFV 
1255 
1256 

1257 
1258 
1259 

1260 
1261 

1262 * 
1263 
1264 SETFT 
1265 
1266 *S* 

usE conE 
HEAD 

MACRO 
TSX 
ARG 
ENOM 

CORELOC 
O.SSE'TFV 
#1 
SETFV 

SETFV 

ADDRESS OF SLAVE FAULT VECTOR 

SETFV •• SUBROUTINE 

yHls sU8R0UTINE Is CALLED SY THE sETFV ~AC~o. IT tssUEs TME 
COMMA~O TO LOCATE T~E SLAVE FAULT VECTOR. 

CALL wITH 

ENTER BY 

CCXTl • TBLOCK•ADDRESS 
C<XJl • JBLOCK ADDRESS 

TSX o.!SETF'V 
ARG CORE LOCATION TO FAULT VECTOR 

RETURNS TO FIRST LOC AFTER MAC~O EXPANSION 
RETURNS WITH 

C<XTl • TBLOCK•ADDRESS 
C<XJl • JBLOCK ADDRESS 
ClXL> • RESTART ADDRESS 

USES LOCAL TEMPORARY ONLY 

STX 
ADLX 
SETUP 
XEO 
LDX 
LDX 
CKPT 
XEO 
MME 
EXIT 
TRA 

usE 
ARG 
USE 
DISK 

o.sErFT 
0.1.ou 

!SETUP 
2.se:TFr.1oc 
o •• sETFv.ou 

X$CKPT 

!EX IT 

STORE 
o. * 
PREVIOUS 
RE~DM 

POINTER TO ARGUMENT LIST 
RESTART ADDRESS 

LOAD ADDRESS OF FAULT VECTOR 
LOAD M"4E NUMBER 
CHECKPOINT 

SETUP FAULT VECTOR 

POINTER TO ARGU"4ENT LIST 

35 

110 
120 
lJO 
140 
150 
160 
170 
180 
190 
200 
210 
220 
2JO 
2•0 
250 
260 
270 
280 
290 
JOO 
J10 
J20 
JJO 
J40 
350 
360 
J70 
380 
J90 
400 
uo 
420 
430 
'40 

480 
490 

500 
510 
520 
530 
540 
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RE~D MACRO 

000536 1268 USE CODE 110 
1269 HEAD 120 
1270 * 130 
1271 * 1•0 
1272 * READ 150 
1273 * 160 
1274 REAO MACRO FR~.CORELOC.N,MODE 170 
1275 TSX o.,READ 180 
1276 ARG #1 FRN ADDRESS 190 
1277 ARG #2 ADDRESS oF CORE LOC 200 
1278 ARG #3 NUMBER OF ELEMENTS 210 
1279 ARG #4 MODE 220 
1280 ENDM READ 230 
1281 * 240 
1282 * 250 
1283 * REAO SUBROUTINE 2&0 
1284 * 270 
1285 * THIS ~UBROUTINE IS CALLED SY T~E READ MACRO. IT I ssuE s THE: 280 
1286 * COMMAND TO READ THE NEXT N ELEMENTS OF FRN IN A PARTICULAR MODE. 290 
1287 * JOO 
1288 * CAL.L WITH 310 
1289 * C ( XT) • TBLOCK•ADORESS 320 
1290 * C ( XJ > • JBLOCK•ADDRESS 330 
1291 * ENTER BY 340 
1292 * TSX O•!READ 350 
1293 * ARG ADDRESS Of FRN 360 
1294 * ARG ADDRESS Of CORELOC 370 
1295 * ARG N 380 
1296 * ARG MODE 390 
1297 .. RETURNS TO FIRST LOC AFTER MACRO EXPANSION 400 
1298 .. RETURNS WITH 410 
1299 * C<XTl • TBLOCK•AOORESS 420 
1300 * C<XJ> • JBLOCK•ADOPESS 430 
1JO1 '* C(XLl • RESTART•ADDRESS 440 
1J02 • uSES LOCAL TE"'IPORARy ONL y 450 
1303 * 460 
1304 * 470 

END OF BINARY CARD 10500011 
000536 005321 7400 00 1305 READ STX O.READT POINTER TO ARGUf"lf NT LIST 4eo 
000537 000004 0200 OJ 1306 ADLX o ...... nu RESTART ADDRESS 490 

000540 1307 SETUP 500 
000540 000510 7170 00 XED SSETUP 
000541 005321 2220 57 1308 LDX 2.tREAUT.JDC LOAD f RN 510 
000542 005321 2240 57 1309 LDX 4.READT.IDC LOAD CORE LOC 520 
000543 005321 2250 57 1310 LDX 5.READT.IDC LOAD N 530 
000544 005321 2260 57 1311 t..DX 6.READT•JDC LOAD MODE 540 
000545 000004 2200 03 1312 l..DX o •• READ.Du LOAD MME NuMBE~ 550 

000546 1313 CKF>T CHECKPOINT 560 
000546 000474 7170 00 XED XSCKPT 
000547 000000 0010 00 1314 MME READ 570 
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READ '1ACRO 

000550 1315 EXIT 580 
000550 003074 7100 00 TRA $EX IT 

1316 * 590 
005321 1317 USE STORE 600 

005321 000000 ::iooo 20 131e RfAoT ARG o.• POINTER TO ARGU~ENT LIST 610 
000551 1319 usE PREVIOUS 620 

1320 •$• DISK APPEND~ 630 
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000551 
000552 

000553 
000554 
000555 
000556 
000557 
000560 

005322 
000004 

000510 
005322 
005322 
005322 
005322 
000005 

END OF BINARY CARD 
noos61 ono474 

ooos:i1 

7400 00 
0200 OJ 

000553 
7170 00 
2220 57 
22110 57 
225('1 57 
2260 57 
2200 03 

000561 
IOS00012 
7170 00 

INPUT /OUTPUT SCHEOUt ER -- I OS MO~J I TOR 

1322 
1323 
1324 * 
1325 * 
1326 * 
1327 * 
1328 APE"llO 
1329 
1330 
1331 
1332 
1333 
1334 
1335 * 
1336 • 
1337 * 
1338 * 
1339 * 
1340 * 
1341 * 
1342 * 
1343 * 
1344 * 
1345 * 
1346 * 
1347 * 
1348 • 
1349 * 
1350 * 
1351 • 
1352 * 
1353 * 
1354 • 
1355 • 
1356 • 
1357 * 
1358 * 
1359 * 
1360 APEND 
1361 
1362 

1363 
1364 
1365 
1366 
1367 
1368 

USE CODE 
HEAD 

MACRO 
TSX 
ARG 
ARG 
ARG 
ARG 
ENDM 

A Pf ND 

FRN.CO~ELOC.N.MODE 
O. SAF'f"ID 
u 
#2 
#3 
#4 
A PEND 

FRN ADDRESS 
ADDRESS OF CORE LOC 
NUMdER OF ELFMENTS 
"40DE 

APENn •• SU8R0UTINE 

THIS sUBROUTJNE IS CALLED BY THE APEND MACRO. IT ISSUES 
THE COMMANO TO APEND N ELEMENTS TO THE FRN SPECIFIED 
VIA THE SPECIFJED MOOE. 

CALL WITH 

ENTER BY 

C<XTl • TBLOCK•ADDRESS 
C<XJ) • JBLOCK•ADDRESS 

TS)( o.uPENO 
ARG FRN AODRSS 
ARG ADDRESS OF CORE LOC 
ARG NU~BER OF ELEMENTS 
ARG MODE 

RETURNS TO FIRST LOC AFTER MACRO EXPANSION 
RETUR"-15 WITH 

C<XTl • TBLOCK•ADDRESS 
C<XJl • JBLOCK ADDRESS 
C<XLl • RESTART ADDRESS 

USES LOCAL TEMPORARY ONLY 

STX 
ADL.X 
SETUP 
XED 
LOX 
LOX 
LDX 
LDX 
L.DX 
CKPT 

SSETUP 
2.APNDT.IDC 
4,,AP~DT.IDC 
5,.APNDT.IDC 
6.Al'NDT.IDC 
o •• APE~n .. ou 

XED XSCKF'T 

POINTER TO ARGU~ENT LIST 
RESTART ADDRESS 

LOAD FRN 
LOAU CORE L.OC 
LOAD NUMBER OF ELEMENTS 
LOAD MOOE 
LOAD MME NUMBER 
Cl-!ECKPOINT 

PAGE 3e 

110 
120 
130 
140 
150 
160 
170 
1eo 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
JOO 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
4!50 
460 
410 
480 
490 
500 
!510 

520 
530 
540 
550 
560 
570 
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APE:NO MACRO 

000562 000000 ~010 00 1369 MME APENn 5BO 
000563 1370 EXIT 590 

000563 003074 7100 00 TRA SEXIT 
1371 * 600 

005322 1372 USE STORE 610 
005322 000000 0000 20 1373 A?NQT ARG o. * ?QJNTER TO ARGU~ENT LIST 620 

000564 1374 USE PREVIOUS 630 
1375 *'* DISK RRFM 640 



MBR 

000564 
000565 

000566 
000567 
000570 
000571 
000572 
000573 

000574 
000575 

000564 

005323 7400 00 
000004 06CO OJ 

000566 
000510 7170 00 
005323 2220 57 
005323 2230 57 
005323 2240 57 
005323 2250 57 
000006 22CO OJ 

000574 
000474 7170 00 
000000 0010 00 

INPUT/OUTPUT SCHEOUi ER •• TO$ MONITOR PAGE 

1J77 
1378 
1379 * 
1380 * 
1381 * 
1362 * 
1383 R~F 
1384 
1385 
1386 
1387 
1388 
1389 
1390 * 
1391 * 
1392 * 
1393 * 
1394 * 
1395 * 
1396 * 
1397 * 
1398 • 
1399 * 
1400 * 
1401 * 
1402 * 
1403 * 
1404 * 
1405 * 
1406 * 
1407 • 
1406 • 
1409 • 
1410 • 
1411 * 
1412 • 
1413 * 
1414 * 
1415 RRF 
1416 
1417 

1416 
1419 
1420 
1421 
1422 
1423 

1424 

USE CODE 
HEAO 

MACRO 
TSX 
ARG 
ARG 
ARG 
ARG 
ENDM 

REA DR 

fRN.FILELOC.CORELOC•N 
O.SRRF 
#1 
#2 
#3 
#4 
RRF 

FILE REFERENCE ADDRESS 
SOURCE ELEMENT AODRESS 
DESTINATION ADDRESS 
NUMBER OF ELEMENTS TO TRANSMIT 

RRF •• SUBROUTINf 

THIS SUBROUTINE JS CALLED BY THE RRF MACRO. IT ISSUES THE 
COMMA~D TO READ RANDOMLY FROM THE FILE SPECIFIED BY THE 
FRN STARTING AT ELEMENT NUMBER FJLELOC TO CORE STARTING AT 
CORELnC FOR N ELEMfNTS. 

CALL WITH 

ENTER BY 

CcXT) • TBLOCK•ADDRESS 
CCXJ) • JBLOCK ADDRESS 

TSX O.JRRF 
ARG FILE•REFERENCE•NUMBER 
ARG SOURCE•ELEMENT•NUMBER 
ARG DESTINATION•AODRESS 
ARG NU~BER•OF•ELEMENTS 

RETuR~S TO FIRST LOC AFTER MACRO EXPANSION 
RETURNS WITH 

CCXT) • TBLOCK•ADORESS 
CCXJ> • JBLOCK ADDRESS 
CCXL> • RESTART AooRESS 

uSES nNLY LOCAL TEMPORARy 

STX 
ADX 
SETUP 
XED 
LDX 
LOX 
LDX 
LDX 
LDX 
CKPT 
><ED 
MME 

!SETUP 
2•RRFT.IDC 
J. RRFT •I DC 
4.RRFT.IOC 
5.RRFT.IDC 
o •• RRF.DU 

XSCl<PT 

POINTER TO AR~UMENT LIST 
RESTART ADDRESS 

LOAD FRN 
LOAD SOURCE ELE~ENT NUMBER 
DESTINATION ADDRESS 
NUMBER OF ELEMENTS TO TRANSFER 
LOAD MME NUMBER 
CHECKPOINT 

READ RANOO~ FILE 

40 

110 
120 
130 
140 
150 
160 
110 
1eo 
190 
200 
210 
220 
230 
240 
250 
260 
270 
2eo 
290 
JOO 
J10 
320 
J30 
J40 
J50 
J60 
J70 
Jeo 
J90 
.too 
•10 
•20 
430 
uo 
450 
460 
410 
480 
"90 
500 
!HO 

520 
530 
540 
550 
560 
!570 

580 
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000576 1425 EXIT 590 
000576 003074 7100 00 TRA $EXIT 

1426 • 600 
C'05J23 1427 USE STORE 610 

005323 000000 OOOt" 20 1428 RRFT ARG o,,. POI~TER TO ARGU~ENT LIST 620 
000577 1429 usE PREVIOUS 630 

1430 *S• 0 I Si<. wqFM 640 
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000577 

000577 005324 7400 00 
000600 000004 0600 OJ 

000601 
END OF BINARY CARD IOS00013 

000601 000510 7170 00 
000602 005324 2220 57 
000603 005324 2230 57 
000604 005324 2240 57 
000605 005324 2250 57 
000606 000007 2200 OJ 
000607 000000 0010 00 

000610 

INPUT/OUTPUT SCHEDULER ·- T~S ~QNJTO~ llAGE 

1432 
1433 
1434 * 
1435 * 
1436 * 
1437 * 
1438 WRF 
1439 
1440 
1441 
1442 
1443 
1444 
1445 * 
1446 * 
1447 * 
1448 * 
1449 * 
1450 * 
1451 * 
1452 * 
1453 * 
1454 * 
1455 * 
1456 * 
1457 * 
1458 * 
1459 * 
1460 * 
1461 * 
1462 * 
1463 * 
1464 * 
1465 * 
1466 * 
1467 * 
1468 * 
1469 * 
1470 WRF 
1471 
1472 

1473 
1474 
1475 
1476 
1477 
1478 
1479 

USE CODE 
HEAO 

MACRO 
TS lC 
ARG 
ARG 
ARG 
ARG 
ENDM 

FRN.FILELOC.CORELOC•N 
O.SWFff 
#1 
#2 
#3 
#4 
WRF 

FILE REFERENCE AODRESS 
DESTINATION ~LEMENT ADDRESS 
SOURCE ADDRESS (CORE) 
NUMBER OF ELEMENTS TO TRANSMIT 

WRF -- SUBROUTINE 

THIS COMMAND IS CALLED BY THE WRF MACRO. IT ISSUES THE 
COMMAND TO W~ITE RANDOMLY TO THE FILF SPECIFIED av THE 
FRN STARTING AT ELEMENT NUMBER FtLELOC FRO~ CORE STARTING AT 
CORELnC FOR N ELEME~TS. 

CALL wtTH 

ENTER '3Y 

C(XTl • TBLOCK ADDRESS 
C(XJ> • JBLOCK ADDRESS 

TSX O.tw~F 
ARG FILE•REFERE~CE•NUMBER 
ARG OESTINATION•ELEMENT~NUMBER 
ARG SOURCE•ADDRf SS 
ARG NUMBER•OF•ELfMENTS 

RETURNS TO FIRST LOC AFTER MACRO EXPANSION 
RETURNS WITH 

C(XT> • TBLOCK ADDRESS 
C(XJ> • JBLOCK ADDRESS 
CCXL> • RESTART ADDRESS 

USES n~LY LOCAL TEMPORARY 

STX 
ADX 
SETUP 

XED 
LDX 
LDX 
LDX 
LD>< 
LD>< 
MME 
CKPT 

SSETUP 
2.wRFT.IDC 
J.WRFT.JDC 
4.WRFT.IDC 
5•WRFT.IDC 
o •• wRF.DU 

POINTER TO ARGUMENT LIST 
RESTART ADDRESS 

LOAD fRN 
LOAD DESTINATION ELEMENT NUMBER 
LOAD SOURCE ADORESS 
NUMBER OF ELEMENTS TO TRANSFER 
LOAD MME NUMBER 
WRITE RANDO~ FILE 
CHECKPOINT 

42 

110 
120 
lJO 
1'0 
150 
160 
170 
HIO 
190 
200 
210 
220 
230 
240 
250 
260 
270 
2eo 
290 
JOO 
310 
J20 
JJO 
J•O 
J~O 
360 
370 
380 
390 
•oo 
410 
420 
430 
440 
450 
460 
410 
480 
490 
500 
510 

520 
!530 
540 
550 
560 
570 
seo 
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WRITE RANDOM MACRO 

Of'.)0610 000474 7170 00 xED X$CKFtT 
000611 1480 EXIT 590 

000611 OC3074 71C'O 00 TRA $EXIT 
1481 * 600 

005324 1482 USE STO~E 610 
005324 000000 0000 20 148J WRFT ARG o •• ~OJNTER TO ARGU~ENT LIST 620 

000612 1484 USE PREVIOUS 630 
1485 •$• DISK SC~M 640 
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SCRATCH MACRO 

000612 1487 USE CODE 110 
1488 HEAD 120 
1489 * 130 
1490 * 140 
1491 * SCRATC~ 150 
1492 * 160 
1493 SCR MACRO FR~.FLOC 170 
1494 TSX O.$SCR 180 
1495 ARG #1 FILE REFERENCE ADDRESS 190 
1496 ARG #2 FILE LOCATION (ELEMENTS) 200 
1497 ENDM SCR 210 
1496 * 220 
1499 * 230 
1500 * SCRATCH SUBROUTINE 2•0 
1501 * 250 
1502 * THIS SUBROUTINE IS CALLED BY HIE SCR MACRO. IT ISSUES TME 260 
1503 * COMMAND TO SCRATCH A FILE. NOTE THAT THE FILE IS SCRATCMEC TO 270 
1504 * THE BEGINNING. 280 
1505 * 290 
1506 * CALL WITH JOO 
1507 * CcXT> • TBLOCK ADDRESS 310 
1508 * C < XJ > • JBLOCK ADDRESS 320 
1509 * ENTER BY JJO 
1510 * TSX o.ssCR J•O 
1511 * ARG FILE~RfFERENCE•ADDRESS 350 
1512 * RETURNS TO FIRST LOC AFTER MAC~O EXPANSION 360 
1513 * RETURNS WITH 370 
1514 * C ( XT> • TBLOCK AnORESS J80 
1515 * CCXJ> • JBLOCK ADDRESS 390 
1516 * CC XL> • RESTART ADDRESS '00 
1517 * USES nNl.Y LOCAL TE"1PORARY 410 
1518 * 420 

000612 005325 7400 00 1519 SCR STX O.SCRT POINTER TO ARGUMENT LIST 430 
000613 000002 0600 OJ 1520 ADX 0.2.nu RESTART ADDRESS uo 

000614 1521 SETUP 450 
000614 000510 7170 00 xED SSETUP 
00061!5 005325 2220 57 1522 LDX 2.scn.1oc LOAD FILE REFERENCE NUMBER 460 
000616 005325 2230 57 1523 LDX 3.SCRT.IDC LOAD STARTING SC~ATCM ADDRESS 470 
000617 000010 2200 03 1524 LDX o •• scR.ou LOAD MME NUMBER ,80 

000620 1525 CKPT CHECKPOINT 490 
000620 000474 7170 00 XED XSCKPT 
000621 000000 0010 00 1526 MME SCRATCH FILE 500 

000622 1527 EXIT 510 
000622 003074 7100 00 TRA SEXIT 

1528 * 520 
005325 1529 usE STORE 530 

END OF BINARY CARD IOS00014 
005325 000000 0000 20 1530 SCRT ARG o •• POINTER TO ARGU"1ENT LIST 540 

000623 1531 usE PREVIOUS 550 
1532 •S• DISK SPTRM !560 
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00062J 
0~0624 

00062!5 
000626 
000627 
ooo6Jo 

000631 
000632 

0006JJ 

000623 

005326 7400 00 
000002 0200 OJ 

000625 
000510 7170 00 
005326 2220 57 
005326 22Jo 57 
000011 2200 OJ 

000631 
000474 7170 00 
000000 0010 00 

000633 
003074 7100 00 

005326 
005326 000000 0000 20 

000634 

INPUT/QUTPiJT SCHEUUt ER -- ros MONITOR llAGE 

SET POINTER MACRO 

1534 
1535 
1536 * 
1537 • 
1538 * 
1539 * 
1540 $PT~ 
1541 
1542 
1543 
1544 
1545 * 
1546 * 
1547 * 
1548 * 
1549 • 
1550 * 
1551 * 
1552 * 
1553 * 
1554 * 
1555 * 
1556 * 
1557 * 
1558 * 
1559 * 
1560 * 
1561 * 
1562 * 
1563 * 
1564 * 
1565 * 
1566 • 
1567 SPTR 
1568 
1569 

1570 
1571 
1572 
1573 

1574 
1575 

1576 * 
1577 
1578 SftT~T 
1579 
1580 •S• 

USE CODE 
HEAD 

MACRO 
TS>< 
ARG 
ARG 
ENOM 

FRN•N 
O,.'\SF'TR 
#1 
#2 
SPTR 

SET POINTER 

FRN ADDR!:SS 
NUMBER OF ELEMENTS TO MOVE POINTER 

SET POINTER •• SUBROUTINE 

TH IS «;IJBROUT I NE IS CALLED 8 Y THE SPTR ~ACRO • IT ISSUES 
THE CnM~AND TO ADD CCR SUBTRACT> N ELEMENTS TO THE CUR• 
RENT ~ETTING OF THE READ POINTER. 

CALL WITH 

ENTER BY 

CCXT> • TBLOCK•ADORESS 
CCXJ) • JBLOCK•AOORESS 

TS)( o .. ~sPTR 
ARG FRN 
ARG NUMBER OF ELEMENTS 

RETURNS TO FIRST LOC AFTER MACRO EXPANSION 
RETURNS WITH 

CCXJ) • JCB 
C < XT> • TCB 
CCXL> • RESTART ADDRESS 

USES LOCAL TEMPORARY ONLY 

STX 
ADI. X 
SETUP 
xED 
LDX 
LDX 
LDX 
CKPT 
xED 
MME 
EXIT 
TRA 

USE 
ARG 
USE 
DISK 

o,,SPTRT 
O,. 2• DU 

SsETUP 
2 .. SPTRT,.IDC 
J,.SPTRT,.tDC 
o ... sPTR,.DU 

XICKPT 

!EXIT 

STORE o.• 
PREVIOUS 
RQST~ 

POINTER TO ARGUMENT LIST 
RESTART ADDRESS 

LOAD FRN 
LOAD N 
LOAD MME ~UMBER 

C1-1ECKPOINT 

SET POINTER 

POINTER TO A~GUMENT LIST 

45 

110 
120 
130 
140 
1 !50 
160 
170 
180 
190 
200 
210 
220 
2JO 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
uo 
4!50 
460 

410 
4SO 
490 
500 

510 
520 

530 
540 
550 
560 
570 
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000634 
000635 

000636 
000637 
000640 

000641 
000642 

000643 

000634 

005327 7400 00 
000001 0200 OJ 

000636 
000510 7170 00 
005327 2220 57 
000012 2200 03 

000641 
000474 7170 00 
000000 0010 00 

000643 
003074 7100 00 

005327 
END OF BINARY CARD JQS00015 

005327 000000 cooo 20 
000644 

INPUT /OUTPUT SCHEUUI E~ ... I OS MONITOR PAGE 

REQUEST STATU~ ~ACRO 

1582 
1583 
1584 * 
1585 * 
1586 * 
1587 * 
1568 RQST 
1589 
1590 
1591 
1592 * 
1593 * 
1!594 * 
1595 * 
1596 * 
1597 * 
1598 * 
1599 * 
1600 * 
1601 * 
1602 * 
1603 * 
1604 * 
1605 * 
1606 * 
1607 * 
1608 * 
1609 * 
1610 * 
1611 * 
1612 * 
1613 RQST 
1614 
1615 

1616 
1617 
1618 

1619 
1620 

1621 * 
1622 

1623 RQSTT 
1624 
1625 .,. 

USE CODE 
HEAD 

MACRO 
TSX 
ARG 
ENDM 

FRN 
O,. \RQST 
#1 
RQST 

FRN ADDRESS 

REQUEST STATUS •• SUBROUTINE 

THIS sU8ROUTJNE ts CALLED ev THE RQST MACRO• IT •ssUEs 
THE COMMAND TO REQUEST STATUS ON THE FRN SPECIFIED. 

CAL.L WITH 
CcxT> • TCB 
C(XJ> • JCB 

ENTER BY 
TSX Q,.SRQST 
ARG FRN 

RETURNS TO FIRST LOC AFTER MACRO EXPANSION 
RETURNS WITH 

CC XT> • TCB 
CCXJ> • JCB 
CCXL> • RESTART ADDRESS 

USES LOCAL TEMPORARY ONLY 

STX 
ADLX 
SETUP 
XED 
LDX 
L.DX 
CKPT 
XED 
MME 
EXIT 
TR4 

USE 

ARG 
USE 
DISK 

O,.RQSTT 
O,. 1.eDU 

!SETUP 
2.RQSTT.IDC 
O••RQST•DU 

XSCl(?T 

STORE 

o.• 
PREVIOUS 
SP4WNM 

POINTER TO ARGUMENT LIST 
RESTART ADDRESS 

LOAD FRN 
LoAD MMe: NUMBER 
CHECKPOl~T 

REQUEST SHTUS 

POINTE? TO ARGUMENT LIST 

110 
120 
130 
140 
150 
160 
170 
1eo 
190 
200 
210 
220 
2JO 
240 
250 
260 
270 
280 
290 
JOO 
310 
320 
330 
HO 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 

450 
460 
470 

480 
490 

500 
510 

520 
530 
540 
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000644 
000645 

000646 
000647 
000650 
0006S1 
000652 

000653 
000654 

000655 

000644 

005330 7400 00 
000003 0600 OJ 

000646 
000510 7170 00 
005330 2240 57 
005330 2250 57 
005330 2360 57 
000015 221'.'0 03 

000653 
000474 7170 00 
000000 0010 00 

000655 
003074 7100 00 

005J30 
OQ5JJQ 000000 0000 20 

I NP U T I 0 U T P 'J T SCH E U LJ I ER • - T 0 S M 0 N I T 0 ~ 

SPAW!\! MACRO 

1627 USE CODE 
1628 
1629 * 
1630 * 
1631 * 
1632 * 
1633 $PA>1N 
1634 
1635 
1636 
1637 
1638 

HEAD 

MACRO 
TSX 
ARG 
ARG 
AR(; 
ENDM 

PLOC.LENGTl-l•ORIGINATOR 
O.$SPAWN 
#1 
#2 
#J 
SPAWN 

PARAMETER LIST AODRESS 
LENGTH AT)D~ESS 
ORIGINATOR ADDRESS 

SPAWN •• SUBROUTINE 

PAGE 

1639 * 
1640 * 
1641 * 
1642 * 
1643 * 
1644 * 
1645 * 
1646 * 

THls sUBROUTINE Is CALLED BY THE sPAW~ MACRO• IT rssu~s THE 
COMMAND TO SPAWN A PROGRAM: 

1647 * 
1648 * 
1649 * 
1650 * 
1651 * 
1652 * 
1653 * 
1654 * 
1655 * 
1656 * 
1657 * 
1658 * 
1659 * 
1660 * 
1661 SF»Aw~ 
1662 
1663 

1664 
1665 
1666 
1667 
1668 

1669 
1670 

1671 * 

CAl.L w ITH 

ENTER BY 

C<XT) • T8LOCK ADDRESS 
CCXJ) • JBLOCK ADDRESS 

TSX 0•$PAWN 
ARG PARAMETER LIST ADDRESS 
ARG LE~GTH ADDRESS 
ARG ORIGINATOR ADDRESS 

RETURNS TO FIRST LOC AFTER MACRO EXPANSION 
RETURNS WITH 

C<XT> • TBLOCK ADDRESS 
C<XJ) • JBLOCK ADDRESS 
CCXL> • RESTART ADDRESS 

USES ONLY LOCAL TEMPORARY 

STX 
ADX 
SETUP 
xe:D 
LDX 
LDX 
LDQ 
LDX 
Cl<PT 
xED 
MME 
EXIT 
TRA 

OaSPWNT 
o. J. nu 

SsETuP 
4.SPWNT.IDC 
s.sPWNT.IDC 
SPWNT•IDC 
o •• SPAWN.DU 

XSCKPT 

SEX IT 

POINTER TO ARGUMENT LIST 
RESTART ADDRESS 

LOAD PARAMETER LIST ADDRESS 
LOAD P. L. ADDRESS 
LoAD ORIGINATOR 
LOAD MME NUMBER 
CHECKPOINT 

ISSUE SPAWN 

1672 usE 
1613 SF'W~T ARG 

STORE 
o. * POINTER TO ARGUMENT LIST 

47 

110 
120 
130 
1•0 
150 
160 
110 
180 
190 
200 
210 
220 
230 
2•0 
2!50 
260 
270 
2eo 
290 
300 
310 
320 
330 
3"0 
3!50 
3~0 
370 
380 
390 
400 
410 
420 
430 
00 
4!50 
460 
•70 

480 
490 
!500 
510 
520 

530 
540 

550 
560 
!510 
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onot>S6 

INPUT/OUTPUT SCHEl.lULE~ •• IDS MONITO~ 

SPAWN MACRO 

1674 
1675 *'* 

USE 
DISK 

PREVIOUS 
CHSEGt-1 

~AGE 48 

580 
590 
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000656 
000657 

000660 
000661 
000662 
000663 

005331 
000002 

000510 
005331 
005331 
000022 

000664 000474 
END OF BINARY CARD 

000665 000000 

000666 003074 

000656 

7400 00 
0200 03 

000660 
7170 00 
2220 57 
2230 57 
22CO 03 

000664 
7170 00 
IOSOOOlb 
COlO 00 

000666 
7100 00 

005331 
005331 000000 0000 20 

000667 

11\lPlJT/QUTPUT SCHEUUtER -- tos "10N1TQR 

CHANGE SEGMENT M~C~O 

1677 
1678 
1679 * 
1680 * 
1681 * 
1682 * 
1683 CH5EG 
1684 
1685 
1686 
1687 
1688 * 
1689 * 
1690 * 
1691 * 
1692 * 
1693 * 
1694 * 
1695 * 
1696 * 
1697 * 
1698 * 
1699 * 
1700 * 
1701 * 
1702 * 
1703 * 
1704 * 
1705 * 
1706 * 
1707 * 
1708 * 
1709 * 
1710 CH5EG 
1711 
1712 

1713 
1714 
1715 
1716 

1717 
1718 

1719 * 

USE COOE 
HEAD 

MACRO 
TSX 
ARG 
ARG 
ENDM 

CHSEG 

SEGMf.NT•NUMBER•LENGTH 
o.iCHSEG 
#1 NUM~ER•OF•SEGMENT 
#2 NEW•LENGTH 
CHSEG 

CH5EG •• SU8R0UTINE 

THls sU8R0UTINE Is CALLED BY TME CH5EG M•CRO. IT IssuEs 
THE COMMAND TO CHANGE THE LENGTH OF THE NAMED SEGMENT TO 
THE NEW LENGTH SPECIFIED. 

CALL w ITH 

ENTER BY 

C<XT> • TBLOCK•AODRESS 
C<XJ> • JBLOCK ADDRESS 

TS)( o.scHSEG 
ARG SEGMENT~NUMBER 

ARG LENGTH 
RETURNS TO FIRST LOC AFTER MACRO EXPANSION 
RETURNS WITH 

C<XT> • TBLOCK•ADORESS 
C<XJ> • JBLOCK ADDRESS 
C<XL> • RESTART ADDRESS 

USES LOCAL TEMPORARY ONLY 

STX 
ADl.X 
SETUP 
XED 
LOX 
LDX 
LDX 
CKPT 
XEO 

MME 
EXIT 
TRA 

SSETUP 
2.CHSGT.IDC 
3,,CHSGT.IDC 
o •• CHSEG.DU 

XSCKPT 

SEX IT 

pOJNTER rO ARGUMENT LIST 
RESTART ADDRESS 

LOAD SEGMENT NUM~E~ 
LOAD SEGMENT LENGTH 
LOAD MME NUMBER 
CHECKPOINT 

CHANGE SEGMENT 

1720 USE 
1721 Ct-tSGT ARG 
1722 USE 

STORE 
o. * 
PREVIOUS 

POINTER TO ARGUMENT LIST 

49 

110 
120 
130 
140 
150 
160 
110 
180 
190 
200 
210 
220 
230 
2'0 
2~0 
260 
270 
280 
290 
JOO 
310 
320 
330 
340 
350 
360 
370 
3eo 
390 
400 
410 
420 
430 
440 
4~0 
460 

410 
480 
490 
500 

510 
520 

5JO 
540 
5!50 
560 
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CHANGE SEG~ENT MACRO 

1723 *'* DISK OPE~~ 

50 

510 



MBR 01 09-17-71 

000667 
000670 

000671 
000672 
00067J 
000674 
000675 
000676 
000677 
000700 

1100667 

005332 7400 00 
000005 060(1 03 

000671 
000510 7170 00 
005332 2240 57 
005332 2250 57 
005332 2200 57 
005332 2270 57 
005332 2360 57 
000000 6260 10 
000024 2200 03 

000701 

INPUT/OUTPrJT SCHEUULER •• 10$ t--10NITOR OAGE 

OPEN MACRO 

1725 
1726 
1727 * 
1728 • 
1729 • 
1730 • 
1731 OPEN 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 • 
1740 * 
1741 * 
1742 • 
1743 * 
1744 • 
1745 • 
1746 * 
1747 * 
1748 • 
1749 * 
1750 • 
1751 * 
1752 * 
1753 * 
1754 • 
1755 • 
1756 * 
1757 * 
1758 • 
1759 * 
t7'JO * 
1761 * 
1762 * 
1763 OF'E'-' 
1764 
1765 

1766 
1767 
1768 
1769 
1770 
1771 
1772 
1773 

USE CODE 
HEAO 

MACRO 
TSX 
ARG 
ARG 
ARG 
ARG 
ARG 
ENUM 

OPf N 

TREENA~E.TREEslzE.BEHALF.ELsI?E.•CCEssEs 
o.ioPE"I 
#1 
#2 
•3 
#4 
#5 
OPEN 

TREE•NAME•AODRESS 
TREE•STlE•ADDRESS 
BEHALF 
ELEMENT SIZE ADDRESS 
ACCESSES 

OPEN suB~OUTINE 

rHis sUBROUTl~E ls CALLEO BY THE OPEN MACRO. IT JssuEs TM£ 
COMMAND TO OPEN A FILE. 

CALL 1" t TH 

ENTER BY 

C<XT> • TBLOCK ADDRESS 
C<XJI • JBLOCK ADDRESS 

TSX o.,oPEN 
ARG T~EE•NAME•ADORESS 
ARG TREE•SIZE 
ARG BEHALF 
ARG ELEMENT•SIZE 
ARG ACCESSES 

RETURNS TO FIRST LOC AFTER MACRO EXPANSION 
RETURNS WITH 

C<XT> • rBLOCK AODRSS 
C<XJ> a JBLOCK ADDRESS 
C<XJl • RESTART AOORFSS 

USES nNLY LOCAL TEMPOR•RV 

STX 
ADX 
SETUP 
XED 
LDX 
LDX 
LDX 
LDX 
LDQ 
EAX 
LOX 
Cl<PT 

O.OpENT 
o.s.nu 

SSETUF' 
4.0PENT.tDC 
5.0PENT.IDC 
o.OPENT.IDC 
7.0PENT.tDC 
OPENT.IDC 
6. o. 0 
o •• oPEN•DU 

pQlNTER TO ARGU~ENT LIST 
RESTART ADDRESS 

TREE•NAME ADDRESS 
TREE•SIZE 
SETTING •• SPARE XJ 
LOAD ELEMENT SIZE 
ACCESSES 
MOVE SETTING INTO X6 
MME NU"'BER 
CHECKPOINT 

51 

110 
120 
lJO 
140 
150 
160 
170 
1eo 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
JOO 
310 
320 
JJO 
J40 
JSO 
360 
310 
Jee 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 

520 
530 
540 
550 
560 
570 
seo 
590 
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OPEN MACRO 

oio701 OOC474 7170 00 XE D X$CKPT 
000702 000000 on 1 n 00 1774 MME OPEN 600 

000703 1775 EXIT 610 
000703 003074 7100 00 TRA SEXIT 

1776 * 620 
Cl05J32 1777 usE STOR'E 6:30 

005332 000000 0000 20 1778 OPE NT ARG o ... * POINTER TO ARGUMENT LIST 640 
000704 1779 USE PREVIOUS 650 

1760 *S* DISK CLOSEM 660 
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CLOSE MACRO 

000704 1782 USE CODE 110 
1783 HEALJ 120 
11e4 • 130 
1785 • 140 
1786 • CLO SF 150 
1787 • 160 
1788 CLO~E MACRO FR~ 170 
1789 TSX Oa ~CLOSE 1eo 
1790 ARG #1 FILE REFERENCE AnoqESS 190 
1791 ENDM CLOS 200 
1792 * 210 
1793 * 220 
1794 * CLOSE: -- SU8R0UT1NE 230 
1795 * 240 
1796 * rHis ~U~ROUTINE Is CALLEO BY THE CLOS MACRO• IT tssuEs rHF. 250 
1797 * MME Tn CLOSE A FILE. 260 
1798 * 210 
1799 * CALL wJTl-I 2eo 
1800 * C(XT> • TBLOCK•ADORESS 290 
1801 • c ()(J) • JBLOCK AOORESS 300 
1802 * ENTER 8Y 310 
181)3 * TSX o.icLOS 320 
1804 * ARG FILE•REFERENCE•ADDRESS 330 
1605 * RETURNS TO FIRST LOC AFTER ~ACRO EXPANSION J40 
1806 * RETURNS WITH 350 
1807 • C<XT> • TBLOCK•AOORESS 360 
1808 * c ()(J) • JBLOCK ADDRESS 370 
1809 * c ()(L) • RESTART ADDRESS Jeo 
1810 * USES LOCAL TEMPORARY ONLY 390 
1811 * 400 

000704 005333 7400 00 1812 CL.CSE STX OaCLOST POINTER TO ARGIJ!'1ENT LIST 410 
END OF BINARY CARD 10500017 

000705 000001 0200 OJ 1813 ADLX Oa la OU RESTART ADORE SS 420 
000706 1814 SETUP 430 

000706 000510 7170 00 XED !SETUP 
000101 005333 2220 57 1815 LOX 2 .. CLnST,.JDC LOAD FILE REFERENCE 440 
000110 000025 2200 03 1816 LDX o •• CLOSEaDU LOAD M~E NUMBER 450 

000711 1817 CKPT CHECKPOINT 460 
000711 000474 7170 00 XEO XSCKPT 
000712 000000 0010 00 1818 MME CLOS 470 

000713 1819 EXIT 480 
000713 003074 7100 00 TRA SEXIT 

1820 • 490 
005333 1821 usE STORE !500 

005333 000000 0000 20 1822 CL05T ARG o .. * ~OINTER TO ARGIJ~~NT LIST 510 
000714 1623 usE PREVIOUS 520 

1824 *S* DISK DESTROM 530 
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000714 
000715 

000716 
000717 
000120 
000721 
000722 

000723 
000724 

000725 

000714 

005334 7400 00 
000003 061'iO 03 

000716 
000510 7170 00 
005334 2240 57 
005334 2250 ~7 
005334 2260 57 
000027 2200 OJ 

00072J 
000474 7170 00 
000000 0010 00 

000725 
003074 7100 00 

005334 
005334 000000 0000 20 

I~PUT/OUTPUT sc~EUULER -- JOS MONITOR 

DESTROY M~CRO 

1826 
1827 
1828 * 
1829 * 
1830 * 
1831 * 

USE 
HEAD 

1832 DESTRO MACRO 
1833 TSX 
1834 ARG 
1835 ARG 
1836 ARG 
1837 ENDM 
1838 * 
1839 * 
1840 * 

CODE 

DESTROY CUNCATALOG BY TREE•NAME> 

TREE•NAME.TREE•SizE.BEHALF 
O.$DESTRO 
#1 
#2 
#3 
DEST 

DESTROY 

TREE•NAME ADDRESS 
TREE•Sl1E ADDRESS 
BEHALF 

PAGE 

1841 * 
1842 * THis ~UBROUTl~E Is CALLED SY THE OEST MACRO. 

COMMAND TO DESTROY <I.E. UNCATALOG) A FILE. 
IT IssuEs THE 

1843 * 
1844 * 
1845 * 
1846 * 
1847 * 
1848 * 
1849 * 
1850 * 
1851 * 
1852 * 
1853 * 
1854 * 
1855 * 
1856 * 
1857 * 
1858 * 
1859 * 
1860 DEsT~O 
1861 
1862 

1863 
1864 
1865 
1866 
1867 

1868 
1869 

1870 * 

CALL wlTH 

ENTER BY 

CcXT) • TBLOCK ADDRESS 
CCXJ> • JBLOCK ADDRESS 

TSX o.~DfST 
ARG TREE•NAME•ADDRESS 
ARG TREE•SllE 
ARG BEMALf 

RETURNS TO rtRST LOC AFTER MACRO EXPANSION 
RETURl\JS WITH 

C ()CT> • 
COCJ> • 
C (XU • 

uSES tiNLY LOCAL 

TBLOCI< ADDRESS 
JBLOCK ADDRESS 
RESTART ADDRESS 
TEMPORARY 

STX 
ADX 
SETUP 
XE D 
L..DX 
LDX 
L..DX 
L..DX 
CKPT 
XED 
MME 
EXIT 
TRA 

o.DEsTT 
o.3.DU 

SSETUP 
4.DESTT. JDC 
5.itDE'STT.IDC 
6• DES TT. t DC 
o •• nESTR.DU 

X$CKPT 

POINTER TO ARGUMENT LIST 
RESTART ADDRESS 

LOAD TREE•NAME 
TREE•SIZE 
BEHALF 
"1ME NUMBER 
CMECKPOINT 

DESTROy 

1871 usE 
1872 DESTT ARG 

$EXIT 

STORE 
o. * POINTER TO ARGUMENT LIST 

54 

110 
120 
130 
140 
1 !50 
160 
170 
180 
190 
200 
210 
220 
230 
240 
2!50 
260 
210 
280 
290 
JOO 
310 
320 
330 
340 
J!50 
360 
370 
380 
390 
400 
410 
420 
430 
440 
4!50 
460 
410 

480 
490 
500 
510 
520 

530 
540 

5!50 
560 
510 
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000726 

J'IPUT/OUTP 1 JT SCHEUULER -- ros ~01\!lTOR 

OEST~OY MACRO 

USE 
DISK 

PREVJO~IS 
UPOATE~ 

55 

sea 
590 
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UPDATE MACRO 

000726 1876 USE CODE 110 
1877 HEAJJ 120 
1878 * 130 
1879 * 140 
1880 * UPDATE 1!50 
1881 * 160 
1882 UPDATE MACRO f RN 110 
1883 TSX O.\UPDATE: 180 
1864 ARG *1 FILE REFERNECE AODRESS 190 
1885 ENDM UPDAT 200 
1686 * 210 
1887 * 220 
1668 * UPDATE. •• SUBRnllTINE 230 
1889 * 240 
1890 * THls ~UBROUTINE Is CALLEO BY THE UPDAT MACRO. IT IssUEs Tl-IE 2!50 
1891 * UPDATE MME O~ THE FRN SPECIFIED 260 
1892 * 270 
1893 * CALL ~ITH 2eo 
1894 * CcXT> • TBLOCK ADDRESS 290 
1895 * C ( XJ) • J8LOCK ADDRESS JOO 
1896 * ENTER BY JtO 
1897 * TSX o.iuPOATE J20 
1898 * ARG FILE•REFERENCE•ADDRESS 330 
1899 * RETURf\,S TO FIRST LOC AFTER MACRO EXPANSION J40 
1900 * RETURf\1S WITH J!50 
1901 * ccxn • TBLOCK ADDRESS 360 
1902 * C ( XJ) • JBLOCK ADDRESS 370 
1903 * C (XU • RETART ADDRESS 380 
1904 * uSES nNLY LOCAL TEMPORARY 390 
1905 * 400 

END OF BINARY CARD 10$00018 
000726 005335 7400 00 1906 UPDATE STX 0,,UPDTT POINTER TO ARGU"'1ENT LIST 410 
000727 000001 061'.lO 03 1907 ADX 0.1. OLI RESTART ADDRESS 420 

000730 1908 SETuP 430 
000730 000510 7170 00 XED SSETUP 
000731 005335 2220 57 1909 LOX 2,,UPDTT.IDC LOAD FILE REFE~ENCE 00 
000732 000031 2200 03 1910 LDX o •• uPDAr.ou MME NUMBER 4!50 

000733 1911 CKPT CHECKPOil\IT 460 
000733 000474 7170 00 XED XSCKPT 
000734 000000 0010 00 1912 MME UPDATE 470 

000735 1913 EXIT 480 
000735 003074 7100 00 TRA $EXIT 

1914 * 490 
005335 1915 usE STORE !500 

005335 000000 ~000 20 1916 UPDTT ARG o.• POINTER TO ARGUMENT LIST 510 
000736 1917 USE PREVtOUS !520 

1918 *$• DISK LOCKt-t !530 
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LOCK MACRO 

000736 1920 USE CODE 110 
1921 HEAD 120 
1922 * 130 
1923 * 140 
1924 * LOCK 150 
1925 * 160 
1926 LOCK MACRO FRN 170 
1927 TSX o .. iLOCK 180 
1928 ARG #1 FILE•REFERENCE ADDRESS 190 
1929 ENDM LOCK 200 
1930 * 210 
1931 * 220 
1932 * LOCK ... su8R0UTINE 230 
19JJ * 240 
1934 * rHis ~U8R0UTINE Is CALLED BY THE LOCK MACRO. t T I ssuEs THE 250 
1935 * MME Tn LOCK A FILE• 260 
1936 * 270 
1937 * CALL w ITH 2eo 
1938 * CtXT> • TBLOCK•ADORESS 290 
1939 * C<XJ> • JBLOCK ADDRESS 300 
1940 * ENTER BY 310 
1941 * TSX O.t!LOCK 320 
1942 * ARG FILE•REFERENCE•ADDRESS JJO 
1943 * RETURNS TO FIRST LOC AFTER MACRO EXPANSION 340 
1944 * RETURNS WITH 350 
1945 * C<XT> • TBLOCK•AOORESS 360 
1946 * CCXJ> • J8LOCK ADDRESS 370 
1947 * C(XL> • RESTART AoDRESS 380 
1948 * USES LOCAL TEMPORARY ONLY 390 
1949 * 400 

000736 005336 74t'O OD 1950 LOCK STX o .. LOCKr l'OINTER rO ARC.u~ENT LIST 410 
ooo7J7 000001 0200 OJ 1951 ADt..X 0 .. 1 .. nu RES TART ADDRESS 420 

000740 1952 SETUP 430 
000740 000510 7170 00 XED SSETUP 
000741 00533'5 2220 57 1953 LDX 2 .. LOCKT,.IDC LOAD FILE REFERf~CE 440 
000742 000044 2200 OJ 1954 LOX o ... LOCK,.DU MME NUMBER 450 

000743 1955 Ct<PT CHECKPOINT 460 
000743 000474 7170 00 xED XSCt<PT 
000744 000000 0010 00 1956 MME LOCK 470 

000745 1957 EXIT 480 
000745 003074 7100 00 TRA SEX IT 

1958 * 490 
0053J6 1959 USE STORE 500 

005336 000000 0000 20 1960 LOCKT ARG o .. * POINTER TO ARGUMENT LIST !510 
000746 1961 USE PREVIOUS !520 

1962 *'* DISK UNLOCKM !530 
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ENO OF BINARY CARD 
000746 005337 
Or.10747 000001 

000750 
000751 
000752 

000753 
000754 

000755 

000510 
005337 
000045 

000474 
000000 

003074 

C9.9J7 

000746 

10500019 
7400 00 
0200 OJ 

000750 
7170 00 
2220 57 
2200 03 

000753 
7170 00 
0010 00 

000755 
7100 00 

005337 
005337 

000000 0000 20 
000756 

tNPUT/OUTPUT SCHEUULER •• IOS MONITOR 

UNLOCK MACRO 

1964 
1965 
1966 * 
1967 * 
1968 * 
1969 * 
1970 UNLCK 
1971 
1972 
1973 
1974 * 
1975 * 
1976 * 
1977 * 
1978 * 
1979 * 
1980 * 
1981 * 
1982 * 
1983 * 
1984 * 
1985 * 
1986 * 
1987 * 
1988 * 
1989 * 
1990 * 
1991 * 
1992 * 
1993 * 
1994 UNLCK 
1995 
1996 

1997 
1998 
1999 

2000 
2001 

2002 * 
2003 
2004 UNLKT 
2005 
2006 •$• 

USE CODE 
HEAD 

MACRO 
TSX 
ARG 
ENDM 

f RN 
O.$UNLCK 
•1 
UNl..K 

UNLOCK 

FILE RfFERENCE AnDRESS 

UNl..OCK •• Su8ROUTINE 

THIS ~UBROUTINE IS CALLED BY THE UNLK ~ACRO• 
M~E Tn UNLOCK A FILE. 

CALL ~ITH 
CcXT) • TBLOCK-ADORESS 
C<XJ) • JBLOCK ADDRESS 

ENTER BY 
TSX o.suNLK 
ARG FILE•REFERENCE•ADDRESS 

RETURNS TO FIRST LOC AFTER THE MACRO EXPANSION 
RETURNS WITH 

CCXTl • TBLOCK•ADORESS 
CCXJl • JBLOCK ADDRESS 
C(XL> • ~ESTART ADDRESS 

USES LOCAL TEM~ORARy ONLY 

IT IssuEs THE 

STX 
ADL.X 
SETUP 
XED 
LDX 
LDX 
CKPT 
XED 
MME 
EXIT 
TRA 

O.UNLKT 
0.1.nu 

POI~TER TO ARGUMENT LIST 
RES TART A OORESS 

USE 
ARG 
USE 
DISK 

$SETUP 
2.UNLKT.IDC 
o •• UNLCK.DU 

XSCKPT 

!EXIT 

STORE O,,• 
PREVIOUS 
NOT I FM 

LOAD FILE REFE~ENCE 
MME NUMBER 
CHECKPOINT 

UNLOCK 

POINTER TO ARGUMENT LIST 

58 

110 
120 
130 
140 
1!50 
160 
170 
180 
190 
200 
210 
220 
230 
240 
2!50 
260 
270 
280 
290 
300 
310 
320 
JJO 
340 
350 
360 
370 
380 
390 
400 

490 
!500 
!10 
520 
530 
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000756 
000757 

000760 
000761 
000762 
00076J 

000764 
000765 

000766 

005340 

000756 

005340 7400 00 
000002 0200 OJ 

000760 
000510 7170 00 
005340 2220 57 
005340 2350 57 
000046 2200 03 

000764 
000474 7170 00 
000000 0010 00 

000766 
003074 71CO 00 

005340 
oooooc 0000 20 

000767 

t \!PUT /OUTPUT SCHEUUI ER -- T OS MON l TOR PAGE 

NOTIFY MACRO 

20()8 
2009 
2010 * 
2011 * 
2012 * 
2013 NOTIF 
2014 
2015 
2016 
2017 
2018 * 
2019 * 
2020 * 
2021 • 
2022 * 
2023 * 
2024 * 
2025 .. 
2026 * 
2027 * 
2028 * 
2029 * 
2030 * 
2031 * 
2032 * 
2033 * 
2034 * 
2035 .. 
2036 * 
2037 * 
2038 • 
2039 * 
2040 * 
2041 NOrIF 
2042 
2043 

2044 
2045 
2046 
2047 

2048 
2049 

2050 * 
2051 
2052 NOTFT 
2053 
2054 *'* 

USE CODE 
HEAD 

MACRO 
TSX 
ARG 
ARG 
ENDM 

ERN .. sT•rE: 
O,.$NOTIF 
#1 
#2 
NOTtF 

NOTIFY 

FRN ADDRESS 
STATE ADDRESS 

NOTIFY •• SUBROUTINE 

THls RUBROUTINE Is CALLED BY THE NOTlF MACRO• IT tssu~s 
THE NnTIFY ON THE SPECIFIED EVENT. NOTE THAT C(XJ, POINT TO 
CTR AP. 

CALL ..iJTH 

ENTER BY 

C(XT, • TBLOCK•ADORESS 
C(XJ) • JBLOCK ADDRESS 
C(X3> • CTRAP ADDRESS 

TSX o .. NOTIF 
ARG EVENT•FRN 
ARG STATE ADDRESS 

RETURNS TO FIRST LDC AFTER MACRO E~PANSJON 
RETURNS WITH 

C(XTl • TBLOCK•ADORESS 
C(XJ> • JBLOCK ADDRESS 
CCXLl • RESTART ADDRESS 

uSES LOCAL TEHPORARy ONLy 

STX 
ADl..X 
SETUP 
XED 
LDX 
LD~ 
LDX 
CKPT 
XED 
MME 
EXIT 
TRA 

usE 
ARG 
USE 
DISK 

!SETUP 
2 .. NOTrT •I DC 
NOTFT.IDC 
o,..NQTJF .. DU 

XSCKPT 

SEXIT 

STORE 
o .. * 
PREVIOUS 
CAUSEM 

POINTlR OF ARGU~ENT LIST 
RESTART ADDRfSS 

LOAD EVENT FRN 
LOAD SUTE 
LOAD MME NUMBER 
CHECKPOINT 

NOTIFY 

POINTER TO ARGUMENT LIST 

59 

110 
120 
130 
l•O 
U50 
160 
170 
1~0 
190 
200 
210 
220 
230 
240 
2!0 
260 
270 
280 
290 
JOO 
310 
320 
JJO 
340 
350 
360 
370 
J80 
390 
400 
410 
420 
430 
4.40 
450 
460 

470 
480 
oo 
500 

510 
520 

530 
540 
550 
560 
570 
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ENO OF BINARY CARP 
000767 005341 
000770 000006 

000771 
000772 
000173 
000774 
000775 
000776 

000510 
005341 
005341 
005341 
005341 
005341 

09.937 

000767 

10$00020 
7400 00 
0200 OJ 

000771 
7170 00 
2220 57 
2230 57 
2350 57 
2360 57 
2200 57 

INPUT/OUTPUT sc~E~ULER -- IOS MONITOR 

CAUSE MACRO 

2056 
2057 
2058 • 
2059 • 
2060 • 
2061 * 
2062 CAusE 
2063 
2064 
2065 
2066 
2067 
2068 
2069 
2070 
2071 * 
2072 * 
2073 * 
2074 * 
2075 * 
2076 * 
2077 * 
2078 * 
2079 * 
2080 * 
2081 * 
2082 * 
2083 * 
2084 * 
2085 * 
2086 * 
2087 * 
2088 * 
2089 * 
2090 * 
2091 * 
2092 * 
2093 * 
2094 * 
2095 * 

2096 CAUSE 
2097 
2098 

2099 
2100 
2101 
2102 
2103 

USE CODE 
HEAD 

MACRO 
TSX 
ARG 
ARG 
ARG 
ARG 
ARG 
Af~G 
ENDM 

CAUSE 

ERN•NUMBER•STATE.MEssAGE.ACCEssEs.FRN 
o.SCALJSE 
#1 
#2 
#3 
#4 
#5 
#6 
CAUS 

FILE REFERENCE AODRESS 
NUMBER ~HICH ARE TO NOTIFIED 
STATE 
MESSAGE 
FRN Of lTME TO PASS 
ACCESSES ON PASSED ITEM 

CAUSE •• SUBROUTINE 

THIS ~UBROUTJNE IS CALLED BY THE CAUS MACRO. IT tssuEs THE 
MME Tn CAUSE THE SPECIFIED FILE. 

CALL wITH 

ENTER BY 

C(XJ) • JBLOCK ADDRESS 
C<XT> • TBLOCK•ADORESS 

TSX o.SCAUS 
ARG FlLE•REFERENCE•NUMBfR OF fVE~T 
ARG ~UMBER 
ARG PASSED•FILE•REFERENCE 
ARG ACCESSES•ON•PASSED•tTEMS 
ARG STATE 
ARG MESSAGE 

RETURNS TO FIRST LOC AFTER THE MACRO EXPANSION 
RETURNS WITH 

CCXJ> • JBLQCK ADDRESS 
CcXT> • TBLOCK•ADORESS 
C<XL> • RESTART ADDRESS 

USES LOCAL TEMPORARY ONLY 

STX 
ADLX 
SETUP 
xED 
LDX 
LDX 
LDA 
LDQ 
LDX 

0.-CAUST 
0.6.DU 

SsETUP 
2.CAuST.IDC 
3. CA UST• I DC 
CAUST.IDC 
CAUST.IDC 
o.CAUST.IDC 

POINTER TO ARGUMENT LIST 
RESTART ADDRESS 

LOAD FILE REFERENCE 
NUMBER 
STATE 
MESSAGE 
LOAD fRN 
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110 
120 
130 
140 
1~0 
160 
170 
1eo 
190 
200 
210 
220 
230 
240 
250 
260 
270 
2eo 
290 
JOO 
310 
320 
330 
340 
350 
360 
310 
380 
390 
400 
410 
no 
430 
'40 
450 
460 
470 
4eo 
490 
!500 

!510 
!520 
!530 

!540 
!550 
560 
!570 
!580 
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CAUSE MACRO 

000777 005341 2270 57 2104 LDX 7.CAUST.IDC LOAD ACCESSES !590 
001000 ooooco 6260 1 0 2105 EAX 6.o.n MOVE f R'\I TO X6 600 
001001 000047 2200 OJ 2106 LDX o •• CAUSE.DU MME NU"'18ER 610 

001002 2107 Cl<PT CHECl<POll\IT 620 
001002 000474 7170 00 XED XSCKPT 
001003 000000 0010 00 2108 MME CAUSE" 630 

001004 2109 EXIT 640 
001004 003074 710(1 00 TRA SEX IT 

2110 * 6!50 
005341 2111 usE STORE 660 

005341 000000 0000 20 2112 CAUST ARG o. * POINTER TO ARGUMENT LIST 670 
001005 2113 USE PREVIOUS 680 

2114 *S* 0 I SK OPSCEM 690 
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001005 

001005 005342 7400 00 
001006 000003 0600 OJ 

001007 
001007 000510 7170 00 
001010 005342 2230 57 
001011 005342 2240 57 

END OF BINARY CARD 10500021 
001012 005342 2250 57 
001013 000052 2200 03 

001014 
001014 000474 7170 00 
001015 000000 0010 00 

001016 
001016 003074 7100 00 

005342 

INPUT/OUTPUT SCHE~UL.ER •• TOS MONITOR 

OPEN SCRATCH fVENT MACRC 

2116 
2117 
2118 * 
2119 • 
2120 • 
2121 • 
2122 OP5CE 
2123 
2124 
2125 
2126 
2127 
2128 • 
2129 * 
2130 • 
2131 * 
2132 • 
2133 • 
2134 * 
2135 * 
2136 * 
2137 * 
2138 .. 
2139 * 
2140 * 
2141 * 
2142 * 
2143 * 
2144 * 
2145 * 
2146 * 
2147 * 
2148 * 
2149 * 
2150 OPsCE 
2151 
2152 

2153 
2154 

2155 
2156 
2157 

2158 
2159 

2160 * 
2161 

USE CODE 
HEAD 

MACRO 
TSX 
AR(; 
ARG 
ARG 
ENDM 

OPS CE 

TIMLIM.MODE.MAXLEN 
O.lOPSCE 
#1 
#2 
#J 
OPSCE 

TIME LIMIT 
MODE 
MAXIMUM QUEUE LENGTH 

OPEN SCRATCH EVENT --sus~OUTINE 

THIS SUBROUTINE Is CALLED BY THE OPsCE MACRO. 
SC~ATC:H EVENT. 

CALL w JTl-t 

ENTER 9Y 

C<XTl • TBLOCK ADDRESS 
CcxJ> • JBLOCK ADDRESS 

TSX o.soPSCE 
.ARG Tl!"lE•LIMIT 
ARG MODE 
ARG MAX•QUEUE~LENGTH 

RETURNS TO FI~ST LOC AFTER MAC~O EXPANSION 
RETUR~S WITH 

C<XTl • TBLOCK ADDRESS 
CCXJl • JBLOCK ADDRESS 
CCXL> • RESTART ADDRESS 

USES ONLY LOCAL TEMPORARY 

STX 
ADX 
SETUP 
XED 
LDX 
LDX 

LDX 
LDX 
CKPT 
XED 
MME 
E>< IT 
TRA 

usE 

O,.OPsET 
o.J.ou 

SSETUP 
J.OPSET .. tDC 
4.0PSET.IDC 

5.0PSET.IDC 
o •• OPSCE.DU 

XSCKPT 

SEX IT 

POINTER TO ARGUEMNT LIST 
RESTART ADDRESS 

LOAD TIME LIMIT 
LOAD MODE 

LOAD MAX QUf.UE LENGTH 
LOAD MME NUMBER 
CHE:CKPOINT 

OPEN SCRATCH EVENT 

IT OPENq A 

62 

110 
120 
lJO 
140 
150 
160 
170 
1eo 
190 
200 
210 
220 
230 
uo 
250 
260 
270 
2eo 
290 
JOO 
JlO 
320 
JJO 
340 
3!50 
360 
370 
:seo 
390 
400 
•to 
420 
430 
440 
450 
460 
410 

480 
490 

500 
!510 
!520 

!530 
540 

!550 
960 
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on5342 000000 0000 20 
001017 

INPUT/OUTPIJT SCHEu 1Jt ER -- ros MONITOR 

2162 OPSET 
2163 
2164 *$• 

ARG 
USE 
DISK 

o •• 
PREVIOUS 
ACCTM 

POINTER TO ARGUME~T LIST 570 
580 
!590 
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ACCOUNTING MACRO 

001017 2166 USE CODE 110 
2167 HEAD 120 
2168 * 130 
2169 * 140 
2170 * ACCOUNTlll\IG 150 
2171 * 160 
2172 ACCT MACRO "10DE.ACODE.OATA. 110 
2173 TSX o.uccr 180 
2174 ARG #1 MODE 190 
2175 ARG #2 A CODE (A.CODE/WORD NUMBER) 200 
2176 ARG #J DATA 210 
2177 ENDM ACCT 220 
2178 * 230 
2179 * 240 
2180 * ACCOur--irtNG •• SU9R0UTINE 250 
2181 * 260 
2182 * THIS SUBROUTI~E IS CALLED av THE ACCT ""ACRO. IT ISSUES 270 
2183 * THE ca~MAND TO 11 REQUfST ACODE. OR 21 ALTER ACCOUNTING 2eo 
2184 * INFORMATION DEPENDING ON THE MOOE CO AND 1 RESPECTIVELY): 290 
2185 * JOO 
2186 * CALL w ITH 310 
2187 * C(XT> • TBLOCK•ADDRESS 320 
2188 * C(XJ) • JBLOCK•ADDRESS 330 
2189 * ENTER BY 340 
2190 * TSX o. UCCT 3!50 
2191 * ARG MODE 360 
2192 • ARG ACODE 370 
2193 * ARG DATA 380 
2194 * RETURNS TO FIRST LOC AFTER THE MACRO EXPANSION 390 
2195 * RETURNS WITH 400 
2196 * C<XTl • TBLOCK•ADDRESS 410 
2197 • C<XJ> • JBLOCK-AODRESS 420 
2198 * CCXL> • RESTART•ADORES~ 430 
2199 * uSES LOCAL TEMPORARY ONLY 440 
2200 * 4!50 

001017 005343 7400 00 2201 ACCT STX o. A CC TT POINTER TO ARGUMENT LIST 460 
001020 000003 0200 03 2202 ADL.X o.J.ou ~ES TART ADORe'.SS •10 

001021 2203 SETuP 4eo 
001021 000510 7170 00 XED SSETUP 
001022 001017 2220 57 2204 LDX 2.AccT.roc LOAD MOOE 490 
001023 005343 2350 57 2205 LOA ACCTT •I DC LOAD A CODE 500 
001024 005343 2360 57 2206 LDQ ACCTT. t DC LOAD DATA !510 
001025 000056 2200 OJ 2207 LD>< o •• RDME.DU LOAD MME NUMBER 520 

001026 2206 CKPT Ct-!ECKPn I "IT 530 
001026 000474 7170 00 XED XSCKfltT 
001027 000000 0010 00 2209 MME ACCOUNTING CALL 540 

001030 2210 EXIT 550 
001030 003074 7100 00 TRA SEXIT 

2211 * 560 
005343 2212 usE STORE 570 
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005343 oooooc 0000 20 
OOtO~H 

INPUT /OUTP 1JT SCHEUUt ER -- I OS ~ON ITOR 

ACCOUNTING '1Ar.RO 

2213 ACCTT 
2214 
2215 •$• 

ARG 
USE 
DI Si< 

o ... 
PREVIOUS 
CHECK 

POINTER TO ARGU~ENT LIST 

65 

580 
590 
600 



MBR 

001031 

I "'IPUT /OUTP!JT SCHEDUL E.K -· J (l~ MON I TOR i:>AGE 

CHECK MACRO 

2217 
2218 
2219 • 
2220 • 
2221 * 
2222 * 
2223 * 
2224 * 
2225 * 
2226 * 
2227 * 
2228 * 
2229 * 
2230 * 
2231 * 
2232 CHECI( 
2233 
2234 
2235 
2236 
2237 
2238 
2239 
2240 
2241 
22'2 
2243 
2244 
2245 
2246 
2247 
2248 
2249 
2250 
2251 
2252 
2253 
2254 
2255 
2256 
2257 
2258 
2259 
2260 
2261 
2262 
2263 *S* 

USE CODE 
HE All 

CHECK 

THIS ~ACRO IS USED TO CHECK THE RESULT OF A TRAPPJ~G MME: 
THE FIRST ARGU~ENT IS THE ADDRESS TO WHICH TO TRANSFER IF THE 
STATU~ RETUR~ JS ZERO. THIS AR~UMENT MAY BE OMITT!D. ANO NO 
TEST ~ILL 8E ASSEMBLED. THE REMAINING ARGUMENTS COME IN PAIRS• 
THE FIRST OF THE PAIR IS A BOOLEAN PATTERN AGAINST WHICH A 
CO~PA~ISON WILL BE MADE. THE SECOND IS THE TRANSFER ADDRESS IN 
CASE OF A MATCY. C~RRENTLY THfRE MAY BE O~LY e SUCH PAI~S~ 

MACRO 
L><l.. 
ANX 
INE 
TzE 
INE 
CMPX 
TZE 
tNE 
CMPX 
TlE 
INE 
CMPX 
TZE 
INE 
CMPX 
TZE 
I NE 
CMPX 
TZE 
INE 
CMPX 
TZE 
INE 
CMP)( 
TZE 
INE 
CMPX 
TlE 
TIU 
ENDM 
DISK 

ZEROSTATAOD.BOOLPAT•~FERADD.BOOLPAT•XFE~ADO.ETC. 
o.TSSP-w1.T PICK UP LOGICA~ STATUS 
o.etsT~K.DU ISOLATE STATUS 
'#1•.•• 
#1 
'#2•.••.23 
0.#2.ou 
#3 
'#4•.••.20 
0.#4.0U 
#5 
'#6•.••.11 
0.#6.DU 
#7 
'#6•.••.14 
o.#e.ou 
.#9 
'#10•····11 
o.uo.nu 
#11 
'#12'•''•8 
0.#12.nu 
#lJ 
'#14•····5 
0.#14.ou 
#15 
'#16•··"·2 
o. # u;. nu 
#17 
SERROR 
CHECI< 
QQ 

ZERO STATUS TEST 

FIRST PAIR OF TESTS 

SECOND PAIR OF TESTS 

THIRD PAIR OF TESTS 

FOURTH PAIR OF TESTS 

FIFTH PAIR OF TESTS 

SIXTH PAIR OF TESTS 

SEVENTH PAIR OF TESTS 

EIGHTH PAIR OF TESTS 
DIE ON UNEXPECTED RETURN 

66 

110 
120 
lJO 
140 
150 
160 
170 
1eo 
190 
200 
210 
220 
230 
240 
2M 
260 
270 
HO 
200 
300 
310 
320 
330 
J40 
3!50 
360 
370 
380 
390 
'00 
410 
420 
'30 
'40 
450 
460 
'70 
•eo 
490 
500 
510 
520 
530 
540 
550 
560 
570 
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001031 

l l'JPUT /OUTPIJT SCHE DUI ER tnS MONITOR OAGE 

2265 
2266 
2267 * 
2268 * 
2269 * 
2270 * 
2271 * 
2272 * 
2273 * 
2274 * 
2275 * 
2276 * 
2277 • 
2278 * 
2279 * 
2280 * 
2281 * 
2282 * 
2283 * 
22a4 • 
2285 QtJEiJE 
2286 
2287 
2288 #1 
2289 
2290 
2291 
2292 
2293 
2294 
2295 
2296 
2297 
2298 
2299 
2300 
2301 
2302 
2303 
2304 
2305 
2306 *S• 

GENERAL I NTFH'DUCT I ON 

USE CODE 
HEAD Q 

EACH QUEUE IN THE PROGRAM ~AS A SIMILAR STRUCTURE. A CUFUf 
CONSISTS OF A (POSSIBLY EMPTY) LINKED LIST OF RLOCK. THE 
POINTERS POJ~T TO WORD 4 (QSnFFST> OF A BLOCK. THE LINK 
POINTERS ARE STORED JN WORD 3 (QSLINK> OF A BLOCK. THE WORD AT 
LOCATION QSFI~ST POINTS TO Q~OFFST OF THE FIRST gLOCK OF T~E 

QUEUE. THE LOCATIO~ QSLAST POINTS TO QSOFFsT OF THE LAST 9LOCK 
OF THf QUEUE. THE EMPTY QUEUE 19 OENOTFO BY TME WORD AT QfLAST 
POINTING TO Q$FIRST+t. 

cuEuf 

THIS GENERATES A QBLOCK• THIS STRUCTURE MUST AGREE 
Wl~H TME STRUCTURE DEFINED FOR QUEUE MANAGEMENT. 

MACRO 
USE 
EVEN 
ess 
ARG 
ARG 
STX 
STX 
EAX 
TSX 
EAX 
TSX 
EAX 
TSX 
ARG 
DEC 
DEC 
DEC 
DEC 
UASCI 
ENDM 
DISK 

Q8LOCK-LOCATION•SVM00L.ASCII•NA~E 
QSTOR PUT ALL QUEUES CONTJQUOUS 

FOR XEO 
0 NAME OF QUEUE 
SERROR FIRST 
QS#1+0SFIRST+1 LAST 
o.~S#l+Q~LAST.DI 1XADD 
O.QUl+QSLAST 
Q.QS#l ENQ 
L.GISENQ 
Q.QS#1 nEQ 
L.r.1.,DEQ 
Q.r.iu1 
L•Q$JNV 
0 
0 
0 
0 
0 
1. #1 
QUEUE 
ENQ 

INV 

Busv 
MAX 
AVAIL 
SPARE! 
SPARE2 
ABBREVIATION 
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110 
120 
130 
140 
1!I0 
160 
170 
1eo 
190 
200 
210 
220 
230 
240 
250 
260 
270 
2eo 
290 
300 
JtO 
J20 
330 
J40 
J!50 
360 
J70 
Jt'O 
390 
400 
HO 
420 
430 
4'0 
450 
460 
470 
480 
490 
500 
!510 
520 
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END 

01 09-17-71 

0 

001031 000014 
Of BINARY CARD 
001032 000014 
001033 000013 
001034 001036 
001035 000013 
001036 000012 
01)1037 001053 
001040 000012 

001041 525201 
001042 525201 

001043 525202 
001044 525202 

C9.937 

001031 

001031 
0542 15 
rnsooo22 
2352 15 
1152 15 
6022 00 
7552 15 
2342 15 
6012 00 
7412 15 

001041 
525201 

2350 OJ 
27'50 07 

001043 
525202 

2360 03 
2760 07 

001045 

INPUT /OUTPUT SCHEUUI ER IOS MONJTO~ 

QUEUE MANAGEMF-NT ENQ 

2308 
2309 
2310 * 
2311 • 
2312 • 
2313 • 
2314 • 
2315 • 
2316 * 
2317 ENrJ 
2318 
2319 
2320 * 
2321 * 
2322 * 
2323 • 
2324 * 
2325 * 
2326 * 
2327 * 
2328 * 
2329 • 
2330 * 
2331 • 
2332 * 
2333 * 
2334 • 
2335 • 
2336 * 
2337 
2338 ENQ 
2339 

2340 
2341 
2342 
2343 
2344 
2345 
2346 
2347 
2348 

2349 

2350 

BUG BUG 

8UG8UG 

USE CODF 
~EAu Q 

F.l\JQ 

ENQ s11sPENDc; A. TASK UNTIL THE sPECIFIEO ~uEuE CAN ~E MAO! 
A.VAILAl3LE. 

MACRO 
XED 
ENOM 

QAnDRESS 
rau +Q$XENO 
ENl1 

ENQ -- SU8ROUTINf TO SERI•LI7E RESOURCE USE 

THIS ~uBPROGRA.~ RETUR~S IMMEDIATELY IF THERE Is ~o NEEO 
TO QUEUE. IF NECESSARY TO DO so. IT SUSPENDS EXECUTION nF 
THE Ct1RRENT TASK UNTIL A WAKE•UP IS GENE~ATEO ~y A DEQ Fr"lR 
THIS QUEUE A~D THE RESOURCE CAN 8E ALLOCATED TO THJS TASK. 

CALL w ITH 

ENTER BY 

C(XTl • TBLOCK•ADORESS 
C(XJl • JBLOCK•ADDRESS 
C(~~> • QBLOCK•ADORESS 

TSX L.raENQ 
CL08B~RS ALL BUT CfXT>. C(XJ>• •ND C(XL> 
USES NO LOCAL TEMPORARlES 

INHIB 
ass 
AOS 

LDA 
CMPA 
TNC 
STA 
SlN 
TNZ 
STX 
INl'ilB 
SUGA 
SET 
LDA 
ORA 
BUGQ 
SET 
LDQ 
ORQ 
BuGxR 

SAVE.O"l 
0 
AVAIL.Q 

Av A IL.Q 
MAX.~ 

•+2 
MAX.Q 
EIUSY.Q 
ENQ1 
T.BusY.Q 
RESTORE 

BUG9UG+1 
BUGl3UG.DU 
BUGBUG.DL 

BuGBUG+1 
BuG9uG.Du 
BUGBUG.DL 
<0.x.Y.1.r;n 

ONE MORE BLOCK CURRENTLY ON QUEU~ 

UPDATE MAX LENGTH OF QuEuE 
• 

• 
IS THIS QUEUE 9USY? 
YES• WILL HAVE TO QUEUE FOR tT 
NO• MARK w~O IS RESPONSIRLE 

110 
120 
130 
1'0 
l!'iO 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
2eo 
290 
JOO 
310 
J20 
JJO 
J40 
350 
360 
370 
JSO 
J90 
400 
410 
420 

430 
uo 
450 
460 
00 
480 
490 
500 
510 

520 

530 
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(J QUEUE MANAGEME~T ENO 

525203 BIJG gUG SU BUGBUG+1 
001045 5252G3 22!"10 OJ LOX 0.!3UGB'JG.DU 
001046 525203 2220 OJ LDX x.BuG8UG•DU 
01')1047 52520:1 223('1 OJ LDX v.9uGEiuG.Du 
001050 525203 2240 03 LDX Z.3UGBUG.DU 
001051 525203 2250 03 LDX r.i. 8UG8UG· DLI 
001052 OOOIJO!'.' 7100 17 2351 TRA O•L RETURN TO CALLER 5AO 
001053 000004 7470 11 2352 ENQt STX L.rir~A.T S.A.vE Rf SrART ADDRESS 550 
001054 OC0004 ~200 11 2353 EAX o.OFFST,,T STORE POINTER WITH OFFSET 560 
001055 777777 6000 no 2354 TZE ~ERROR •••DSG 570 
001056 777777 6040 00 2355 TMJ $ERROR •••DBG 580 
001057 000002 7171'.' 15 2356 XED x •on. Q IN QUEUE LINKED LIST OF qLOCKS 590 

001060 2357 EXIT 600 
END OF BlNApy CARr' 10500023 

001060 003074 7100 00 TRA $EXtT 
2358 •$• 0 I Si< E"'GlF 610 
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001061 
001062 
001063 

001064 
001065 
001066 

001067 
001070 
001071 
001072 
001073 

001074 
001075 
001076 

001077 

001100 
001101 

Q 

001061 
000012 2342 15 
001067 6012 00 
OC0012 7412 15 

001064 
525204 

525204 2202 03 
525204 2222 03 
000000 7102 17 

001067 
000004 7472 11 
000004 6202 11 
000001 6222 15 
000001 1022 15 
001100 60C2 DO 

001074 
000000 2222 15 
cooooc 7402 15 
000003 7422 11 

O:lt077 
003074 71C2 00 

001100 
000000 7402 15 
000001 7'102 15 

I \IPUT /OUTPUT SCHEJJUI ER IOc; MONITOR "AGE 

QUEl.IE MANAGEMi;-NT ENQF 

2360 
2361 
2362 * 
2363 * 
2364 * 
2365 * 
2366 * 
2367 * 
2368 * 
2369 * 
2370 * 
2371 * 
2372 * 
2373 * 
2374 * 
2375 
2376 ENQF 
2377 
2378 
2379 
2380 

BUGBLJG 

2381 
2382 * 
2383 * 
2384 * 
2385 ENCFO 
2386 
2387 
2388 
2389 
2390 
2391 * 
2392 * 
2393 * 
2394 ENr.iF'1 
2395 
2396 
2397 
2398 

2399 * 
2400 * 
2401 * 
2402 * 
2403 ENQF2 
2404 
2405 

ENQF 

CALL 1..i I TH 
C(XTl • TRAP•bLOCK•AODRESS 
C<XO) • QUE~E-AODRESS 

ENTER BY 
TSX L.~aENQF 

CLOSBF.~S C<XO)• C<XX) 

INHIB 
SSS 
SZN 
TNZ 
STX 
BUGXR 
SET 
LDX 
LDX 
TRA 

SAVE.ON 
0 
8USY.Q 
ENQf O 
T.i:iu~Y.o 

<O•X> 
8UGl3UG+1 
O•~UG9UG•DU 
x.BuGBuG.DU 
O.L 

CHECK IF QUEUE IS EMPTY 

BSS 
STX 
EAX 
EAX 
CMPX 
TZE 

0 
L.TSTRA.T 
o.r.isoFFsr.T 
x.~SFl~ST+1•Q 

x.rau.sr.o 
ENQf 2 

IS QUEUE BUSY? 
YES• GET ON FRO~T OF IT 
Nn. SEIZE THf RESOURCE 

AND RETURN IMMEDIATELY 

SAVE RESTART ADDRESS 
GET ADDRESS OF FOURTH WORD OF BLOCK 
IS Tl-IE QUEUE 
EMPTY? 
YES• MUST MANDLE AS SPECUL CASE 

GET ON FRONT OF NON-EMPTY QUEUf 

ass 
LDX 
STX 
STX 
EXIT 
TRA 

0 
x.taFt"sr.c 
o.r.iSFl~sT.Gl 
X.QSLl11,jK.T 

POI~T Tn PRESE~T FIRST BLOCK o~ ~UF.Uf 
PLACE THIS BLOCK FIRST 
AND MOVE OLD ONE DO~N 

GET a~ FRONT OF EMPTY ~UEUE BY MAKING QSFIRST A~n ~$LAST 
POl~T TO THIS 3LOCK. 

8$5 
STX 
STx 

0 
o.raFl~ST·O 
O.Gl~LAST.Q 

MAKE IT THE FlqST ~LOCK 
AND ALSO THE LAST 

70 

110 
1 :?O 
130 
1•0 
1~0 
160 
170 
uo 
190 
200 
210 
220 
230 
240 
2~0 
260 
270 
2eo 
290 
300 
310 

320 
330 
340 
350 
360 
370 
Jeo 
390 
400 
410 
420 
430 
440 
450 
460 
470 
4!0 
490 

500 
!510 
520 
5:30 
540 
5!50 
560 
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Ci QUEUE MANAGEME.~T ENQF 

001102 24C6 EX IT FlC IT 570 
001102 003074 7102 00 T~A $E'J(lT 

2407 JNH18 RESTORE 580 
240~ ·~· DI St< DEQ 590 
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no110J 

001103 
001103 

001103 000001 3362 07 
END OF BINARY cARD 1osooo24 

001104 000014 0562 15 
001105 000012 2342 15 
001106 777777 6002 00 
001107 000012 4502 15 
001110 000001 6202 15 
001111 000001 1002 15 
001112 000000 6002 17 
001113 000000 2202 15 
001114 777777 60C2 00 
001115 777777 6042 00 
001116 777774 6222 10 
001117 000012 7402 15 
001120 000003 2222 12 
001121 000000 7422 15 
001122 005162 7172 00 
001123 000001 10~2 15 

INPUT/OUTPUT SCHEDULER !OS MON(TOQ 

QUEUE MANAGEME~T 

2410 
2411 
2412 * 
2413 * 
2414 * 
2415 * 
2416 * 
2417 * 
2418 * 
2419 DED 
2420 
2421 
2422 * 
2423 * 
2424 * 
2425 * 
2426 * 
2427 * 
2428 * 
2429 * 
2430 * 
2431 * 
2432 * 
2433 * 
2434 * 
2435 * 
2436 * 
2437 * 
2438 * 
2439 
2440 DEQ 
2441 

2442 
2443 
2444 
2445 
2446 
2447 
2448 
2449 
2450 
2451 
2452 
2453 
2454 
2455 
2456 

USE CODE 
HEAD Q 

DEQ 

DEu RELEAsEs ~ SERIALLY REUSABLE RESOURCE so THAT OTHER 
PROCE~SES ~AV USE IT. OTMfR TASKS ARE AUTOMATICALLY INITJATfD 
BY PUTTING THE~ ON THE QSTASK QUEUE. 

MACRO 
XED 
ENDM 

QADD~Ess 
QS# 1 +QhDEO 
DEQ 

DEQ ·- SUBROUTINE TO WAKE•UP WAITING TASKS 

THis AUBROUTINE CHECKS TO sEE IF ANY OTHER TASKS ARE ASL~EP 
IN THE QUEUE. IF THE QUEUE JS NOT EMPTY. A TBLOCK IS TAKEN 
FROM tT AND PUT ON THE Q$TASK QUEUE TO WAKE IT ui:a. THIS SUB• 
F»ROGRAM ALWAYS RETURNS TO THE CALLER IMMEDIATELY. 

CALL w ITH 

ENTER BY 

CCXQl • QBLOCK•ADORESS 
CcXTl • TBLOCK•ADDRESS 
CcXJl • JBLOCK•ADDRESS 

TSX l•l)!DEQ 
DESTRnYS C(XO>• C(XX> 
uSES NO LOCAL TEMPORARIES 

INHIB 
BSS 
OECRM 
LCQ 

ASQ 
SZN 
TlE 
STZ 
EA>< 
CMP)( 
TZE 
LOX 
TZE 
TM I 
EAX 
STX 
LOX 
STX 
XED 
CMPX 

SAVE.ON 
0 
CAVAIL•Q) 
1.DL. 

AVAIL•~ 
~USY.Q 
SERROR 
eusv.o 
O.FtRST+l•CI 
O.LAST.Q 
o.L 
O.FtRST.Q 
$ERROR 
SE~RC'll" 

x.-OFFST.o 
o.eusv.Q 
x.LINK.x 
X.FtRST.Q 
X.ADO+TASK 
o.LAST.Q 

IF ~UEUE IS NOT 9USY 
WE ARE IN 9An TROUBLE 
MARK QUEUE NOT eusv 
ADDRESS oF FIRST ELEMENT 
DOES LAST FtOINT TO IT? 
YES• QUEUE EMPTY •• RETURN 
GET OFFSET P~INTER TO BLOCK 
*••BLEW IT 
*••Dl3G 
RELATE TO THE 9EG1NNING OF BLOCK 
REMEMBER W~O IS RESPONSI~LE 
GET NEXT ELEME~T ON QUEUE 
NOW MAKE IT FJ~ST 

AOD TO TASK ~UEUE 

LAST ~LOCK O~ ~UEUE? 

110 
120 
lJO 
1•0 
150 
160 
1'0 
1eo 
190 
200 
210 
220 
2JO 
240 
250 
260 
270 
280 
290 
JOO 
JIO 
320 
JJO 
340 
J50 
360 
370 
J!O 
J90 
400 
410 
420 

430 
440 
450 
460 
410 
4eo 
490 
500 
510 
520 
530 
!5'0 
550 
560 
510 
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Q QUEUE f"I A ~J Ai; C: MF l\J T nE? 

001124 ooococ 6012 17 2457 TNZ o.L NI')• RETtJRN 580 
001125 000001 6202 t5 2458 E AX O.FJf!?ST+1•Q VES• SFT UP QUEUE TO APPEAR Ef"IPTV 590 
001126 000001 7402 15 2459 STX O.LAST .. Q ev "1AKJNG LAST PO I l'.IT TC FIRST+l 600 

2460 1NH(8 RESTORE 610 
001127 OOOCIOC 71CO 17 2461 TRA O.L RETURN 620 

2462 *'* DISK l\IVE~T 630 
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Q 

001130 

001130 

001130 000001 6222 15 
END Of BINARY CARr 10500025 

001131 000001 1022 15 
001132 001146 6002 00 

001133 
001134 
001135 

001136 

001137 
001140 

000000 2222 15 
000001 1022 15 
001146 6002 00 

777777 2232 12 

777777 22C2 13 
000000 7432 15 

INPUT/OUTPUT SCHEDULER JO~ MONITOR 

QUEUE MANAGEMENT INV 

2464 
2465 
2466 * 
2467 * 
2468 * 
2469 • 
2470 * 
2471 * 
2472 * 
2473 1 NV 
2474 
2475 
2476 * 
2477 * 
2478 * 
2479 * 
2480 * 
2481 * 
2482 * 
2483 * 
2484 * 
2485 * 
2486 • 
2487 * 
2488 * 
24B9 * 
2490 * 
2491 * 
2492 
2493 INV 
2494 * 
2495 * 
2496 * 
2497 

2498 
2499 
2500 * 
2501 * 
2502 * 
2503 
2504 
2505 
2506 * 
2507 * 
2508 * 
2509 
2510 
2511 
2512 

USE 
~E~U 

CODF.: 
Q 

INV 

THIS ROUTINE l~VERTS THE ORDER OF THE TOP TWO ITEMS ON 
T~E SPECIFIEn '.HIEUE. 

oAOO~E"ss 
QS#t+C;,ixJNV 
INV 

INV ·- SUBROUTINE TO SWAP THE TO? TWO ITF.:MS ON A LJST. 

THIS ~UBROUTTNE TRIES TO SWITCH THE OROER OF THE TOP TWO ITEMS 
ON THE NAMED OUE'llE• IF Tl-IE NAMED QUEUE IS EMPTY OF HAS r']NLY 
A SINGLE ITE~. NO ACTION IS TAKENJ OTHERwlSE THf Two ARE 
ARE INVERTED. 

CALL. ~JI TH 
CC XTl • TC8 
C«XJ> • JCEI 
CCXQ) • QUEUE•ADDRESS 

ENTER BY 
TSX L•!:lSINV 

CLOBBERS C<XOl• C<XX)• C<XY> 

INHIB 
ass 

CHECK IF QUEtJE IS E MPTV 

Cf'1PX 
TZE 

X.LAST.o 
INV1 

PREPARE TO FOOL 1'41 TH QUEUES 

DOES FIRST POINT TO LAST? 

EMPTY? 
JF so. EXIT 

CHECK TO sEE IF AT LEAST TWO ITEMS 

LDX 
Cf'1PX 
TZE 

x.FIRST.Q 
X•LAST•Q 
INVl 

s~AP THE TOP TWO 

DOES FIRST 
POINT TO LAST? 
IF SO. EXIT 

LDX v.•OFrsr•LINK.~ •C(X) • rOP 
C <Y l • SEC ONO 

LDX o.•OFFST+LINK.v •SAVE PTR TO THIRD 
ST~ Y.FtRST.Q MAKE SfCO~O Fl~ST 

74 

110 
120 
lJO 
140 
1~0 
160 
170 
1eo 
190 
200 
210 
220 
2JO 
240 
250 
260 
270 
2eo 
290 
JOO 
310 
320 
3JO 
340 
350 
360 
370 
JSO 
390 
400 
410 
420 
430 
440 

450 
460 
470 
4!10 
490 
500 
510 
520 
530 
540 
550 
560 
570 
5l'O 
590 
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c r.JUEUF.: MANAGEMFNT INV 

001141 777777 7422 1J 2513 STX x.-nFFST+LT~K.Y I "'1A p(F FI RS T SECO"JD 600 
001142 777777 7402 12 2514 sn 0•-0rF'ST+Ll"lK•'lt 1 MAK r:- ~ECOl\lr; PO I l\JT fr) HtJPn 610 
01)1143 000(101 1032 15 2515 CMPX Y.LAST•Q WAS sECoND REALLY LAST? 620 
0I')1144 00114" 6012 GO 2516 TNZ *+2 NO 630 
001145 000001 7422 15 2517 STX X.LAST.Q YES• SW I TC"4 IT 640 

2518 * 650 
2519 * DONE• 9UG REGISTERS AND RETURN 660 
2520 * 610 

(l 0 J, 146 2521 INV1 8SS 0 680 
1'.101146 2522 BuGxR <O•X•Y> 690 
525205 8UGl3UG SET f:lUGOUG+l 

001146 525205 2202 OJ LDX 0 • 81 JG8llG. DU 
001147 525205 2222 03 LDX X•i3UG8UG•DU 
001150 525205 2232 03 LDX v.eu~&uG.Du 
001151 ooococ 7102 17 2523 TRA O.L RETURN TO CALLER 700 

2524 INHIB RESTORE 710 
2525 •S• DISK BRANCH no 
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Q 

001152 

INPUT/(')UTPIJT SCHEUUI ER 

2527 
2528 
2529 * 
2530 * 
2531 * 
2532 * 
2533 * 
2534 * 
2535 * 
2536 * 
2537 • 
2538 • 
2539 * 
2540 * 
2541 • 
2542 • 
2543 * 
2544 • 
2545 * 
2546 BRANCH 
2547 
2548 
2549 
2550 
2551 
2552 
2553 
2554 
2555 
2556 
2557 
2558 
2559 
2560 
2561 
2562 
2563 
2564 
2565 
2566 
2567 
2568 
2569 
2570 
2571 
2572 
2573 
2574 •$• 

usE Co DE 
1-iE lD Q 

THIS ~ACRO CREATES AN •sVNCHRONnus TASK TO 8E PREFOR~~o AT A 
LATER TIME. IT CAN GIVE THE CREATED TASK THE CURRENT TBLOCK 
OR GIVE IT A NEW TBLOCK. EITHER WlV FOUR PARAMETERS MAY 9~ 
BETWEFN THE T~O TBLOCKS. 

PAST INFORMATION IS PLACED IN TEMP1 THRU TEMP4 OF 
THE TASK PLACED ON THE QSTASK QUEUE. 

CALLS 
TSGE:TT 

CLOBBFRS C(XX>• C(XO> 

MACRO 
TSX 
EH 
LDX 
INE 
LDQ 
STQ 
INE 
LDQ 
STQ 
INE 
LDO 
STQ 
tNE 
LDO 
STQ 
INE 
EA'lC 
EAX 
STX 
EAX 
xED 
IfE 
EA)( 
IME 
LDX 
BUGXR 
ENOM 
DISK 

PASS.XFER AUD•C<TEMP1>•C<TEMP2>•C(TEMPJ).C(TEMP4) 
o.y$GErr GET A NEw TBLOCK 
x.o.T C<XX) POINTS TO NEW T8LOCK 
T.TSLI~K.X C<XT> POINTS TO OLO TBLOCK 
'#3•.••.2 
#3 
THEMP1.X 
'#4•.••.2 
#4 
TSTE~P2. X 
'#5•.••.2 
#5 
TSTE~PJ, X 
•• ,, ••••• 2 
*6 
T!TE~P4.X 
'#1•.•PAS5'•1 
r.o.x 
0.#2 
o. Tino. T 
O.QSoFFST•T 
QS)(ADO+QSTASK 
'#1•.•PASS••l 
T • o. X 
'#1'•'PASS'•1 
T.T$LINl<•X 
(O•Xl 
BRANCH 
OP 

SAVE FIRST PARA~ETER 

SAVE SfCONO PARAMETER 

SAVE THIRD PARAMETER 

SAVE FOuRTH PARAMETER 

T IS THE BLOCK THAT IS PASSED 
PASS NE'w BLOCK 
POINT TO TRA~SFER ADDRESS 
J NTO QUEIJE BLOCK 
PREPARE TO QUEUE 
GET ON THE TASK QUEUE 
WHICH BLnCK TO WE GI VE 8 ACK AS Cl JRRENT 
GIVE BACK ~EW BLOCK 

NO• GIVE 9ACK OLD ~LOCK 

76 

110 
120 
1JO 
140 
150 
160 
110 
1eo 
190 
200 
210 
220 
230 
240 
250 
260 
210 
2eo 
290 
JOO 
310 
320 
JJO 
340 
350 
360 
310 
380 
390 
400 
410 
420 
430 
uo 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
510 
580 



M8R 

,_,, 

no11s2 
005140 
nos140 
0051'10 

005140 777777 0000 00 
00~141 005141 0000 00 
005142 005141 7400 54 
005143 005141 7400 00 

END OF BINARY CARD 10$00026 
005144 00514C 6250 00 
005145 OC1031 7070 oo 
005146 005140 6250 00 
005147 001103 7o7o oo 
005150 005140 6250 00 
005151 0011Jr 7070 oo 
oo51s2 ooo~oc 0000 oo 
005153 000000000000 
005154 oooooaoooooo 
00~155 000000000000 
005156 000000000000 
005157 11712C060060 

005140 

?AGE 

Gl U Ell F: S • - Q $ 0 P 0 U ~ U t: ~J E 

2576 
2577 • 
2578 • 
2579 • 
2580 • 
2581 • 
2582 • 
2583 • 
2584 • 
2585 

0?00 

Q'OPOO QUEUE 

sI!IJCE rHE LOGGING DE.VICE ts A SINGLE REsr)URCE· TASKS MUST 
QUEUE FOR IT. HENCE THIS CU~UE ~OLDS THOSE TASKS WAITIN~ 
TO LOG A MESSAGE rn THE OPER•TOR*S CONSOLE TTY. 

QUEUE 
USE 
EVE~ 
BS$ 
ARG 
ARG 
STX 
STX 

EAX 
TSX 
EAX 
TSX 
EAX 
TSX 
ARQ 

OPOO 
QSTOR 

0 
$E~RO~ 

Q$0POC+Q!FIRST+1 
o.ainPnO+Q!LAST.Dt 
0aQSQP00+Q$LAST 

Q.!':ISOPOO 
LaQSENQ 
Q,. ~$0P".lO 

La0$0EtJ 
GJ.GISOPOO 
L•GISJNV 
0 
0 
0 
0 
0 

ABBRE'vlATION 

77 

110 
120 
130 
140 
1!I0 
160 
110 
1eo 
190 
200 

2586 OP 
2587 •s• 

DEC 
DEC 
DEC 
DEC 
LJASCI 
EQU 

1.opoo 
oPoo •••ASSUME ONLY ONE OP CO~SOLE EV~R& (~EASONABLE) 

DISK 01 220 



MBR 01 09-17-71 

Q 

005160 
005160 
005160 
005160 

005160 777777 ooco 00 
005161 005161 ~000 00 
005162 005161 7400 54 
005163 005161 7400 00 
005164 00516() 6250 00 
005165 001031 7070 Qr) 

005166 005160 6250 00 
005167 001103 7070 00 
005170 005160 62~0 00 

END OF BINARY CARD 10$00027 
005171 001130 7070 00 
005172 000000 0000 00 
005173 000000000000 
005174 ooooooooocoo 
005175 000000000000 
005176 ooooocoooooo 
005177 124101123113 

I ~PUT /OUTPUT SCHEJ.JUI E~ .... toS ~ON I TOR PAGE 

QUEUES -- Q$TAS~ QUEUE 

2589 
2590 * 
2591 * 
2592 * 
2593 * 
2594 * 
2595 * 
2596 * 
2597 * 
2598 * 
2599 * 
2600 * 
2601 

TASt< 

HE Ail Q 

r~ts nUEUE ts ~sED TO SCMEDULE THE ACTIVITY OF THE ~ROCE~SCR 
ENTRIES ARE MADE BY THE USE OF TME NnRMAL XEO QSADO 
FEATURE AND AL~O BY AN XED CMAIN INSTIGATED ~y THE ACTION CF 
A TRAP BEING S?RUNG BY TME EXECUTIVE. ENTRIES ARE REMOVED BY 
A SPEr.IAL PROGQA~ ~ODULE WHICH IS CALLED BY THE EXIT MAC~O 
WHENEVER THE rRoCESSOR IS FREE TO WORK ON A NEW TASK. 

QUEUE 
USE 
EVEN 
ass 
ARG 
ARG 
STX · 
STX 
EAX 
TSX 
EAX 
TSX 
EAX 

TSX 
ARG 
DEC 
DEC 
DEC 
DEC 
UASCI 

HSI( 
QSTM 

0 
f.ERROR 
Q$fA5K+QSFIRST+l 
O.Q$TASK+QSLAST.DI 
O.Q$TA5K+QSLAST 
CJ. Q$T ASK 
L.Q$ENQ 
Q.QSTASK 
L.11QSDE'~ 
Q.11QSTA~K 

L.11QSIMV 
0 
0 
0 
0 
0 
1. TASK A88REVIATION 

7A 

110 
120 
130 
140 
150 
160 
170 
1~0 

190 
200 
210 
220 
2.JQ 
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Q 

005200 
005200 
005200 
005200 

005200 777777 0000 00 
005201 005201 0000 00 
005202 005201 7400 54 
00520J 005201 7400 00 
005204 005200 6250 00 
005205 001031 7070 00 
005206 00520C 6250 00 
005207 001103 7070 00 
005210 005200 6250 00 
005211 001130 7070 00 
005212 000000 ooco 00 
00521J 000000000000 
005214 000000000000 
005215 000000000000 

END OF BINARy CARD 10500028 
005216 ooooooooocoo 
005217 103117122105 

r NPlJT /nUTPUT SCHEOU1 ER -- I Cl~ M(1N I TOR 

QUEl.IF.:'S -- Q$CnRE :;JIJEt1E 

261')3 
2604 • 
2605 * 
21506 * 
2fl07 * 
2608 * 
2609 * 
2610 * 
2611 * 
2612 

CORE 

HEAO Q 

cacoRE CUEIJE 

THIS QUEUE HOLns TMOsE TASKS WHIC~ REQ 1JIRE ~EMORV ALLOCATICNS 
WHEN A PRIOR MEMORY REQUEST TS I~ OPERATJO~. THIS 15 NOT 
TO dE CONFUSED WITH THE THE FREE MEMORY LIST. 

QUEUE 
USE 
EVEN 
SSS 
ARG 
ARG 
STX 
STX 
EAX 
TSX 
EAX 
TSX 
EAX 
TSX 
ARG 
DEC 
DEC 
DEC 

DEC 
UASCI 

CORE 
QSTOR 

0 
!ERROR 
QSCO~E+Q!FIRST+l 
O.Q$CO~E+Q$LAST.DI 
o.r;isco~E+QSLAST 
Q.1)$CO~E 

L. ~!ENO 
O.QlCO~E 
L ... ranErJ 
c;i.r.isco~E 
L.11 Q$ INV 
0 
0 
0 
0 

0 
1 ... co~E ABBREvtATION 

79 

250 
260 
270 
280 
290 
300 
310 
J'-0 
330 
3'0 
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QUE lJf:'. S - - Q $ I N? 1 QUE lJ E 

2614 HEAD Q J60 
2615 * J70 
2616 * Jeo 
2617 * Q$INP1 QUEUE 390 
2618 * 400 
2619 * THIS rs THE GENERAL J08 INPUT QlJEUE • JOBS REQUESTING nNE 410 
2620 * OR MO~E RESOURCES AR~ PLACED ON THIS Lt ST. NOTE Tl-UT THJS IS A 420 
2621 • LIST AS OPPOSED TO A TRUf. QUf.UE. 430 
2622 * 440 

005220 2623 QUEUE INPl 450 
00!5220 USE OST OR 
005220 Ev EN 
005220 lNPt SSS 0 

005220 777777 0000 00 APG $ERROR 
005221 005221 ooco 00 ARG QSINP1+QSFIRST+1 
005222 00~221 7400 54 STX O,.Q$JN~1+QSLAST,.DI 
005223 005221 7400 00 STX O,.QSINP1+Q$LAST 
005224 005220 6250 00 EAX Q,.Q$JNF'1 
005225 001031 7070 00 TSX L.CUENQ 
005226 005220 6250 00 EAX Q.ratNPt 
005227 001103 7070 00 TSX L,.QSDEQ 
005230 00522G 6250 co EA>< Q,.QSINPl 
005231 001130 7070 00 TSX L,.QSINV 
005232 000000 0000 00 ARG 0 
005233 000000000000 DEC 0 
005234 ooooooooocoo DEC 0 
005235 000000000000 DEC 0 
005236 000000000000 DEC 0 
005237 111116120061 UASCI 1., I NP 1 ASBREVIATION 



MBR 

Q 

005240 
005240 
005240 
005240 

005240 777777 onn0 no 
005241 n.05241 0000 00 

END OF RINARY CARfl 1nsoon29 
005242 OG5241 7400 54 
005243 005241 7400 00 
005244 005240 6250 00 
005245 001031 7070 00 
0~5246 005240 6250 00 
005247 001103 7070 00 
005250 005240 6250 00 
005251 001130 707~ 00 
005252 000000 0000 00 
00525J 000000000000 
005254 000000000000 
oos2ss oooco~ooocoo 
005256 000000000000 
005257 111116120062 

l"iPIJT/OUTPlJT SCHEJJUI F.:R ... JOS ,_,ONITOR DAGE 81 

QU~UF.:S •• Q$ I !\JP2 QUEtJE 

2625 
2626 * 
2627 * 
26~8 * 
2629 * 
2630 * 
2631 * 
2632 • 
2633 • 
2634 

1NP2 

Q$INP2 QIJEUE 

470 
4l'O 
490 
500 
510 

THIS TS A SPFCTAL LIST (l\IEALLY A LIST. t-.il"lT A QIJflJEl. ME~E GnE"S 5'-0 
•LL S~ORT PRINTER JOSS. A SMORT PRINTER JOB IS ONE THAT RfQUJRES530 
AN ARRITPARV NUMBER ~F PAGES Tr BE PRI~TED OR LESS. 540 

r.iuEuE 
USE 
EVEN 
i:lSS 
ARG 
ARG 

STX 
STX 
e:AX 
TS>< 
EAX 
TS>< 
EAX 
TS>< 
ARG 
DEC 
DEC 
DEC 
DEC 
UASCI 

INP2 

QSTOR 

0 
SERROR 
Q$JNP2+Q$f JRST+1 

O.Q$JNP2+Q$LAST.DI 
0. ra I ~JJ:)2+Q$LA s T 
Q.t;ISJNi:t2 
L.QSEN~ 
Q.r.1$INi=>2 
L.QSDf.Q 
Q,.Q$tNF'2 
L.CaTNv 
0 
0 
0 
0 
0 
1•JNP2 ABBREVIATION 

5'50 
560 



MBR 01 09·17-71 

Q 

09.937 

005260 
005260 
005260 
005260 

00~260 777777 0000 00 
005261 005261 0000 00 
005262 005261 7400 54 
005263 005261 74~0 DO 
005264 005260 6250 00 
005265 001031 7070 00 
005266 00526C 6250 00 

END OF BINARY CARD 1osno0Jo 
005267 001103 7070 00 
ons210 oos260 6250 oo 
005271 00113G 7070 00 
005272 000000 0000 00 
005273 ooooooococoo 
005274 ocooocoooono 
005275 ocooococoooo 
005276 000000000000 
005277 111116120063 

I f\JPuT /OUTP11T SCHEDuL ER -- r (I~ MON I TOR 

QUE U E S • • Q $ I ~, P 3 QUE l J E 

2636 
2637 * 
2638 * 
2639 * 
2640 * 
2641 * 
2642 * 
2643 * 
2644 * 
2645 * 
2646 

HE A. D (J 

r,iSINPJ ~uEuE 

THIS IS A SPECTAL LIST <~EALLY. A LI~TJ NOT A QUEUE>. M~RF, 
GOES A.LL MEOIU"'l SIZE PRINTE~ Jl"'BS. A 1'1EOllH1 PRI~TER JOB IS ONE 
THA.T i=iE~UIRE~ .Alli ARBITRARY NLJMEIER OF PAGES TO P.E PRINTE'O 1111-!ICM 
IS BETWEEN T~O LIMITS <SMALL AND LARGE OF COURSE>. 

QUEUE 
USE 
EVE"' 
BSS 
ARG 
APG 
six 
STX 
EAX 
TSX 
EAX 

TSX 
EAX 
TSX 
A.RG 
DEC 
DEC 
DEC 
DEC 
UASCl 
DI SK 

INPJ 
QSTOR 

0 

SE~ROR 
ca I NPJ+QSF' ~ST+ 1 
0.~$1Nl'J+Q$LAST.DI 
O.Q$I"IPJ+Q$LAST 
GJ.QSl"'"3 
L.QtENQ 
Q.QSINPJ 

L.QSDEQ 
Q.~$YNP3 
L. ~$INV 
0 
0 
0 
0 
0 
1.INP3 
GETC 

580 
590 
600 
610 
620 
630 
640 
6!50 
660 
670 
680 

690 



MBR 01 09-17-71 

Q 

005344 
005345 

005346 
005347 

001152 

005J44 
006.toc aonooo 
000000 1Jocnoo 

000000 000000 
0064CO 1Joooon 

001152 

INPUT/OUTPUT SCHEDULER -· TOS l"'QNITOR i::-AGE 

C 0 ~ E 111 A N A GE l'1 E N T • • GE ~ff RA L l N T R 0 0 lJ C T I 0 N 

2649 
2650 
2651 * 
2652 * 
2653 * 
2654 * 
2655 * 
2656 * 
2657 * 
2658 * 
2659 * 
2660 * 
2661 * 
2662 * 
2663 * 
2664 * 
2665 * 
2666 * 
2667 * 
2668 * 
2669 * 
2670 * 
2671 * 
2672 * 
2673 
2674 FIRST 
2675 
2676 * 
2677 * 
2678 UsT 
2679 
2680 

USE CODE 
HE Au R 

GENERAL INTR0DUCTl0"4 

BELOW IS THE fREE ~EMORY LIST· rHE LIST CONslsTs OF A 
POSSIRLY EMPTY LINKED LIST Of BLOCKS. THE FORW,4RD/8ACKWARP 
POINTFRS OF A 9LOCK POINT TO THE FIR~T WORO OF THE SUCCE~DING/ 
PRECEEOING RLOCKS• RESPECTIVELY. TME LINK POINTERS ARE 
STORED IN WORDS O ANO 1• RESPECTIVELY. OF THE ~LOCK. 
HENCE THE 111JN1MAL SlZ~ OF A 8LOCK IS T~O C2> WOROS. THE 
TOTAL LENGTH OF THF ~LOCK JS ALSO KEPT IN WORD O. AY 
DESIGN CONyEMTtONS. THE POINTERS ARE UPPER HALF QLJANTITIFS 
AND TME LE~GTH IS A LOWEQ HALF QUANTITY. THE EMPTY LIST 
IS DENOTED SY THE FQRWARn LINK nF THE •f IRST• POINTING Tn 
•LAST• AND BY THE 9ACKWARD LINK OF 'LAST• POINTING TO •FtRST'. 

NOTE T~AT ALL ALLOCATIONS ARE nnNE IN ~ULTIPLES OF EIGHT~ 
A BLOC~ MUST 8E DE•ALLOCATED AS ONE FNTITY. NO PARTIAL QELEASES 
ARE Al LOWED. 

USE 
ZE~O 

ZERO 

ZERO 
ZERO 
USE 

FREE ME' MORY LIST 

STORE 
$NEXTF•O 
o. 

o.o 
!NEXTB,, 
PREVIOUS 

FORWARD LINK/ LfNGTH OF RLOCK 
~ACKWARD LINK/ <NOT USfD> 

FORWARO LI~~/ LENGTH OF BLOCK 
BACKWARD LINK/ <NOT USED> 

83 

110 
120 
130 
140 
150 
160 
170 
1~0 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
JOO 
310 
320 
330 
340 
350 
360 
370 
Jl'O 
J90 
400 
410 
420 



MBR 01 09-17-71 

R 

n ::i 1152 

INPUT/OUTPUT SCHEDULE~ -- JOS MONITOR 

2662 
2683 
2684 • 
2685 * 
2686 * 
2687 * 
2688 * 
2689 * 
2690 • 
2691 * 
2692 * 
2693 * 
2694 * 
2695 * 
2696 * 
2697 * 
2698 * 
2699 * 
2700 * 
2701 * 
2102 * 
2103 * 
2704 GETC 
2705 
2706 
2707 
2708 
2709 * 
2710 * 
2711 * 
2712 * 
2713 * 
2714 * 
2715 * 
2716 * 
2717 * 
2718 * 
2719 * 
2720 * 
2721 * 
2722 RELC 
2723 
2724 
2725 
2726 
2727 .,. 

USE CODE 
HE Au P 

THE FnLLO~lNG ~ACROs ARE usEn TO ALLOCATE/DEALLOCATE BLOCKS 
OF CORE. ONLY INDEX RfGJSTER J tS GUARANTEEO ACCROSS TM~SE 
CALLS. 

GETC MACRO 

CALL wITH 
C(ALI • NUMBER•OF•WORDS•REQUESTEO 

ENTER BY 
TSX L•FUGETC 

RETURNS TO O.L 
RETUR~S WI TH 

C(AU> • BUFFER•ADORESS 
C(ALl • BUFFER•LENGTH 

MACRO 
INE 
LOA 
TSX 
ENDM 

WORD-COUNT•ADDRESS/ 'A' 
'#1•.•A• 
#1 
L.RiGETC 
GETC 

RELC MACRO 

CALL wlTH 
C(AU> • BUFFER•ADORESS 
C(4L> • BuFFER•AOORESS 

ENTER BY 
TSX L•R!RELC 

RETURNS TO O.L 
RETUR"JS WITH 

MACRO 
INE 
LDA 
TSX 
ENOM 
OJSK 

OEST~OVS C(Al 

RELEASE-ADDRESS&CQUNT/ •A' 
'#1•···-
#1 
L.R$RELC 
RELC 
GETCt 

84 

440 
450 
460 
470 
480 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
100 
710 
120 
730 
740 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
8!50 
860 
870 
880 
890 
920 



MBR ni 09·17-71 

R 

001152 

001152 
001152 

001152 OOOOlC 7530 11 
001153 

001153 C052Q4 7170 oo 
001154 

001154 000014 2350 11 
001155 000007 0350 07 
001156 777770 3750 07 
001157 777777 6000 00 
001160 004001 1150 07 

ENO OF BINARY CARr IOS00031 
001161 777777 6030 00 
001162 000014 7550 11 
001163 cooooc 6350 05 

Tl\JPUT/l')UTP 1 JT SCHEUUI fR -- IOS ~Of\ilTCJR 

2729 
27:50 
2731 * 
2732 * 
2733 • 
2734 • 
2735 • 
2736 • 
2737 * 
2738 • 
2739 • 
2740 • 
2741 • 
2742 • 
2743 * 
2744 • 
2745 * 
2746 • 
2747 * 
2748 * 
2749 • 
2750 • 
2751 • 
2752 • 
2753 * 
2754 * 
2755 • 
2756 • 
2757 * 
2758 * 
2759 • 
2760 • 
2761 * 
2762 • 
2763 * 
2764 
2765 GETC 
2766 
2767 

2768 GETC1 
2769 
2770 
2771 
2772 
2773 

2774 
2775 
2776 

USE CODE 
HE~O R 

THis ~UdROUTJNE REMOVES A BLnCK OF N WORns FROM THE FREE 
MEMORY LIST. IF THERE IS ~o BLOCK OF N WORDS nR GREATER 
ON T~F FREE LIST. THERE A REQUEST FOR MORE MEMORY IS MADF. 
AND THE PROCESS JS REPEATEt. SINCE ME~ORV REQUE~TS ARE 
OF THE TRA~PING MME BRAND. IT IS NECESSARY T~ FIRST 
CHECK TO SEE IF A MEMORY REQUEST IS CURRENTLV IN OPERATinN. 
IF SO• THEN THIS REQUEST IS PUT TO SLEEP BY ~UEUEING IT 
ON THE QSCORE ~UEUE. WHEN THE MEMORy RE~UEST CO~PLETES 

THE NEXT ITEM CIF ANY) ON 0$C0RE I~ AWAKENED. cnRE ALLO­
CATION IS ON A FIRST FIT BASIS. THIS IS TO ALLOW ~OLES 
TO FLnW TQWARO HIGHER MEMORY. 

CALL By 
TSX L.RSGETC 

CALL w ITH 
CCALl • ~UM0ER•OF-WOROS·REQUEST£0 
C(T) • TRAP BLOCK 

CALLS 
ENQ CORE 
R$MORE 
RSRELC 

OEQ CORE 
RETURNS WITH 

CCAlJ) • ADDRESS 
CCAL> • NUMdER OF WORDS 

EXIT TO 0.-L 
PRESERVES ALL REGISTERS EXCEPT CCA> 
USES TEMPORARIES T!TEM9 THRU T$TEM16 

USE 
ess 
SREG 
ENQ 
XED 
BSS 
LDA 
ADLA 
ANA 
TZE 
CMPA 

TRC 
STA 
EAA 

CODE 
0 
T$TEM16.T 
CORE 
Q$Ct"lRE +QUE NQ 
0 
T$TEM12.T 
7.TJL 
•0777770.DL 
!ERR QR 
SiRQMAx.OL 

$ERR("!R 
T$TEM12.T 
o.AL 

SAVE ALL REGI5T~RS 
AND GET ON THE CORE QUfUE 

RES TORE A A ND 
RQUND llP LENGTH 
TO A MULTl~Lf OF 8 
***~LEWIT 
Mow MUCH Is REQuEsrED 

TOO MUC'Hl 
SAVE NEW LENGTH 
MOVE lf NGT~ TO AU 

85 

110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
2eo 
290 
JOO 
310 
320 
330 
3'0 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
410 
4AO 
490 

500 
510 
520 
530 
540 
5SO 

560 
570 
seo 



MBR 

ENO 

01 09-17-71 

R 

on1164 000016 7550 11 
001165 

0!')1165 
001166 

001167 
001170 
001171 
001172 
001173 
001174 
001175 
001176 

000014 2350 11 
OC5344 2240 oo 

001167 
000302 50G2 00 
000000 1150 14 
001176 601'.lO 00 
001176 6020 00 
QCl'lOOO 2241.1 14 
001167 6010 00 
001241 71Cl'.l 00 
000014 7440 11 

001177 000001 2230 14 
001200 000000 2220 14 
001201 ccoooc 7200 14 
001202 000016 1200 11 
001203 001212 6000 00 
001204 777777 6040 00 
001205 000016 0240 11 
001206 000000 44~0 14 
OF BINARY CARD InSOOOJ2 
001207 oooooc 7420 14 
001210 000001 7440 12 
001211 000000 6220 14 
001212 00000~ 742~ 13 
001213 000001 4500 12 
001214 000001 7430 12 

001215 
001215 005206 7170 00 

001216 
001217 
001220 
001221 
OC1222 
001223 
001224 
0111225 
001227 
01')1230 
001231 
001232 
Or:J 1233 

OC0014 2350 11 
777777 3750 07 
777777 6240 05 
000010 7350 DO 
001400 6200 05 
000000 4310 07 
000014 2220 11 
000002 6231'.'1 12 
000~00 5602 04 
000000 7570 12 
i'..'(10000 7570 13 
00200C 1240 03 
C01227 603'1 00 

INPUT/OUTPUT SCHEOUI ER -- JOS "10NITUR 

CORE ~ANAGEME~T -- ALLOCATION 

2777 
2778 GETCJ 
2779 
27~0 
2781 GETC6 
2782 
2783 
2784 
2785 
2786 
2787 
2788 
2789 GETC7 
27QO * 
2791 * 
2792 * 
2793 
2794 
2795 
2796 
2797 
2798 
2799 
2800 

2801 
2802 
2803 
2804 GETC4 
2805 
2806 
2807 

2808 * 
2809 * 
2810 * 
2811 
2812 
2813 
2814 
2815 
2616 
2817 
2818 
2819 GErC8 
2820 
2821 
2822 
2823 
2824 * 

STA 
BSS 

T$TE~lr'l.T SAVE FOR l~DFX REGISTEP ~PERATIONS 
0 

HTE~12.T 
2.FI~ST 
0 
•TNC.1'7E: 
o. z 

GET BACK REQUEST 
GET PTR TO FIRST F~EE BLOCK 

RUN DOW~ LINKED LIST 
FOR A BLOCK BIG ENOUGH 

Lt A 
LDX 
ass 
~PL 

Ct-IPA 
TZE 
T~C 

LIJX 
rNZ 
TRA 
ST>< 

GETC7 
GETC7 

FOUND A BLOCK T~AT IS 'JUST RIGHT' 
MORE T~AT 9JG ENOUGH 

7.0.7 GET 9AcK PTR OF W~ERE Wf LEFT OFF 
GErC~ 
MORE' 
Z.T$lE'"112•T 

IF NOT AT END OF LIST• KEEP 5EARCHING 
WON'T FIT ANYWHERE• GET ~ORE COR~ 
SAVE PTR TO ~LOCK TO RETURN TO CALLER 

Z POINTS TO 8LOCK Ta DELINK 

LtX 
LDX 
L)CL 
SBLX 

v.LJ\JKR.Z 
X • L T "' ~; F • Z 
O.LE'1•7 
O.T$TEt-110•T 

ASSIGN V TO PREDECESSOR 
AND X TO SUCCESSORE 
GET THE LENGTH OF THIS BLOCK 
MINUS THE AMOUNT REQIJIREO 
AH l"tA. BLOCK JUST FITS 
•••8LEWIT 

T7E 
TMI 
ADLX 
SXL 

GETC4 
$ERRC1R 
Z.T~TE...,10..,T 
O.Lfr-..,.7 

SET Z TO START OF EXCESS OF BLOCK 
SET T~E LENGTH OF T~E REMAINING ~LOCK 

STX 
STX 
EAX 
STX 

X.Ll'1KF.7 
Z•Ll'Kq.x 
x. a., 
x.L1,,~F.v 

SET FORWARD LINK OF REMAINING 9LnCK 
BACKWARD 

COPY Z INTO X FOR FUOGE 
SET FQRWARO Lt~K oF PREDECESSOR 

STl 
STX 
OE Q 

XE 0 

Ll\1K8,x 
V•Ll~l\R.x 
CORE 
Q $CQR E+ Gl!X Dt:Q 

ZE~o HLOCK FrR USER 

•••D8G 
SET RACKWARD LINK OF SELF 
SEE IF A~YONf ELSE WANTS C~RE 

LDA T$TE~12,T GET LE~GTH 
ANA •1.DL t-1ASK Tr COUNT 
EAX Z•-1,AL SAVE COUNT MINUS O~E IN z 
ALS 10-2 PUT COUNT IN REPEAT FlfLO 
EAX O.B$A8IT+~$~81T.AL TERMINATE CONDITIONS AND 
FLU O.DL CLEAR AQ 
LDX x.T$TE~12.r GET STARTING ADDRESS 
EAX Y.2.~ SET SET INDfX REGISTER 
RPDx •4 7ER0 MfMORY LIKE MAD 
STAQ O.X CHONK 
STAQ O.Y CHONK 
S8L~ z.~1~.nu REMOVE A K AS DONE 
TRC GETCA TEST F~R M~RE 

COUNT 

86 

590 
600 
610 
620 
630 
6AO 
650 
MO 
610 
660 
690 
700 
710 
720 
130 
740 
750 
760 
770 
7~0 

790 
800 
810 
820 

830 
840 
850 
860 
870 
880 
890 

900 
910 
920 
930 
9A0 
950 
960 
970 
9~0 

990 
1000 
1010 
1020 
1030 
1040 
1050 
1060 



MBR 01 09-17-71 09.937 T 'llPUT /OUTP IT ~CHEiJUI E~ -- IOS MOf\1ITOR DAGE 87 

R CO~E 111Al\iAGEMEP\JT -- ALL'JCATIJt-.. 

2825 * FIN I 51-1 UP 1070 
2826 * 1 Ol'O 

0012J4 28'.7 GETC5 i:iss 0 1090 
001234 000016 3220 11 28?.8 LCX X•TUE~10•T GET COMPLEME"1T OF LENGTl-l TO ~ETUqN 1t 00 

END OF Bl NARY CARr 10500033 
on12J5 0053CC 042n (II') 2829 ASX X.HVAIL REJ:;UCE. AVAIL av THAT A~OUNT 1110 
001236 777777 6040 00 2830 TMI $ERROR •••BLEwJT 1120 
001237 0(10" 10 C73C1 11 2831 LREG T$TEM1f>.T ~ESTnRf REGISTERS 1130 
001240 000000 710(1 17 2832 TRA O•L RETURN 1140 



MBR 01 09·17-71 

001241 
001242 
001243 
01)1244 

001245 
001246 
001247 

001250 
001251 

R 

0 ::i 1241 

001241 
005303 2220 00 
001000 0220 03 
005303 7420 00 
OC1443 7070 00 

001245 
005303 2350 00 
001000 1350 03 
001000 27'50 07 

001250 
0012s2 7070 no 
00116'5 7100 Qt) 

l:\IPUT/')UTl='IJT SCHEUUtE~ •• JDS MONITGR PAGE 

2834 
2835 
2836 * 
2837 * 
2838 * 
2819 * 
2840 * 
2841 * 
~842 * 
2843 * 
2844 * 
2845 * 
2846 * 
2847 * 
2848 * 
2849 * 
2850 * 
2651 * 
2852 * 
2853 * 
2654 * 
2855 * 
2856 MORE 
2857 
2858 
2859 
2860 
2861 MORE! 
2862 
2863 
2864 
2865 

2866 
2867 *'* 

usE CODE 
HEAD R 

THIS ~U~ROUTJNf DOES A RE~UEST FOR MORE ~EMORY. IT ASKS 
FOR O~E CORE UNIT. uPnN THE SUCCESSFUL CO~PLETION OF THF 
REQUEqr. THE ~Ew MEMORY IS LIN~EO ~N THE FREE LIST BY 
CALLI "- 1G RELC. 

CALL ~V 

TRA ~ORE (ONLY 'GETC' SMOIJLD CALL THIS ROIJTINE> 
C.lLL ·~1ITH 

C(T) • TRAP•BLOCK 
CALLS 

SCHSEG 
RSRELC 

EXIT TO R$GETC3 
DESTRnvs •ALL ~EGISTERS> 
USES ~O LOCAL TEMPORARIES 

BSS 
LDX 
ADLX 
STX 
TSX 
BSS 
LDA 
SEILA 
ORA 
RELC 
TSX 
TPA 
DISK 

0 
X,.\MTOP 
X •. IMQUAN.DU 
X•'MTClP 
L.MREQ 
0 
J,MTOP 
$MQUAN.DU 
$MQU.AN.DL 
A. 

L.IURELC 
GETC3 
RELC 

GET CURRENT TOP OF MEMORY 
ADD ONE CORE U~JT 

SAVE NE~ EXPECTED TOP 
REQUEST ~EMORy 

GET RACK OLD TOP OF MEMORY 
IN AU 
AND LENGTH IN AL 
NOW no A RELf ASE TO LINK Ollol FREE LTST 

TRY AGAJllol 

1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1J10 
1320 
1330 
13AO 
1350 
1360 
1370 
1380 
1390 
1400 
U10 
1420 
1430 
1440 
1450 
1.460 
1470 

1480 
1490 



MBR 

END 

R 

(1J12'52 

001252 
001252 

001252 00537~ 7530 00 
001253 777177 3750 OJ 
001254 005376 7550 00 
001255 005302 ?.J50 00 
001256 005303 2360 00 
001257 005376 1110 00 
001260 777777 6010 00 
OF BINAPY cARD IOSOOOJ4 
001261 005376 2220 OD 
001262 005374 7200 OD 
001263 777777 6000 00 
001264 005376 OdOO 00 
001265 oooooc 4400 12 
001266 00537~ 1110 00 
001267 777777 6010 00 
001270 005344 2220 00 
001271 001273 7100 00 

001272 
001273 
001274 

oooooc 2220 12 
00130~ 6000 00 
005374 1020 00 

T\JPUT/OUTP1JT SCl·d'.:UIJ1 FR -· Tllt:; MO"-·ITOR 

CORE ~ANAGEME~T -- nf-ALLOCATION 

2869 
2870 
2871 * 
2872 * 
2873 * 
2874 * 
2875 * 
2876 * 
2877 * 
2878 * 
2879 * 
2860 * 
28~1 * 
2682 * 
2883 * 
2884 * 
2885 * 
2886 * 
2887 * 
2888 * 
2889 * 
2890 * 
2891 * 
2892 * 
2893 * 
2894 
2895 RELC 
2896 
2697 
2896 
2899 
2900 
2901 
2902 

2903 
2904 
2905 
2906 
2907 
2908 
2909 
2910 
2911 
2912 * 
2913 * 
2914 * 
2915 
2916 
2917 

USE c:onr: 
HEAlJ R 

DE .. ALLOCATlON 

T~IS ~QUTI~E LINKS THE '~ELEA5fO' Rl~CK OF MEMORV JNTO 
THE FREE MEMO?V LIST ACCORDING TO THE BLOCK'S AOrypEss. 
Sl~CE T~E FRfE LIST IS ORDERED BY BLOCK AOORESSES FROM 
LOWEST TO HJCHEST. IN ORDER TO MAKE INSERTIONS A~O DE• 
LETIO~s EAslfST THERE Is ASSOCIATED WITH EACH BLOCK A 
FOR~ARO AND 8ACK~ARO POINTER AS WELL AS 4 COUNT nF THf 
TOTAL ~UMBER OF WOROS IN THE ~LOCK• 

CALL ~V 

TSX L•RSRELC 
CALL wJTH 

CCAUl • ~LOCK•ADDRESS 

CCALl • LE.~GTH 
CALLS 

RiME~CK (CONDITIONALLY> 
EXIT TO O .. L 
PRESE~VES ALL QEGISTERS EXCEPT C<Al 
USES 1.0CAL TEM 0 0RARIES MREG THRU MRfG+1 

usE Co DE 
ass 0 

SREG MqEG 
ANA -1.nu 
STA TEMP 
LOA $MTOP0 
LDQ $MT0P 
CWL TEMP 
TNZ $ERROR 

LDX X•TEMP 
LXL 0 • ~RF.G+4 
TZE H-:RROR 

ASX O.TEt-1P 
SXL O.LEN.X 
CWL TEMP 
TNZ $ERROR 

RELEASE A ~LOCK OF ~EMORV 
SAVE RE'GISTERS 
ISOLATE RELEASE ADDRESS 
SAVE FOR TEST 
TEST TO SEE IF ADDRESS 
nF BLOCK TO BE RELEAsEn 
IS IN BUFFER AREA 
BLEW TT 

GET lNsERT ADDRESS 
GET LENGTH 
•••Bl.EWIT 
ADC TO STARTING ADDRESS 
SAVE IN ~LOCK 

TEST lF ALL TS IN RA~GE 
***BLEWJT 

11 0 
120 
130 
140 
150 
160 
170 
1~0 
190 
200 
210 
220 
2JO 
2'40 
250 
260 
270 
2eo 
290 
JOO 
JlO 
320 
3JO 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
4410 

450 
460 
470 
480 
490 
500 
510 

LDX x.FtRST GET POINTER TO FIRST FREE 
ENTER SEARCH LOOP 

BLOCK nF FREE LIST 
TRA 

LOCATE' 

LDX 
TZE 
CMPX 

··~ 
114HE RI: ,.~ INSERT 

x.LT'JKF.)( 
RELC2 
X.INSRT 

530 
540 
550 
560 

GET PTR TO NEXT qLOCK ON FREE Ll~T 570 
OII: WE JUST FALL OFF THE END OF THF.: LlST?5BO 
NO.ARE WE POJNTl~G PAST THE HOLE? 590 



ENO 

R 

on121s 

l'.'101276 
0')1276 M5174 2240 no 
001277 000001 ?23() 12 

001300 00(l(101 1\5('0 14 
001301 OrJ 'J ".101 74~n 14 
001302 cr:iooor 7 42r:i 14 
001303 oocoo1 7440 12 
0(')1304 Of'.1.1'.lOOO 744n lJ 

001305 001310 7100 00 

001306 
001306 CC5346 ~220 0 (') 
OF Rlt-.;A~Y CARD IOS00035 
001307 

001310 
on1J11 
001312 
Or'l1313 
001314 

001276 711'.1 !j 00 

t'lOt310 
00135(1 707(1 00 
oooooc 6220 14 
000000 624('1 t] 
005374 7411n oo 
00135rJ 7o7n oo 

I '\JP UT I 0 UT Pt J T SCH E ~ lJ 1 ER - • l 1 S ~ 0 ~, l TC:<> 90 

2916 
2919 '* 
2920 * 
.?921 • 
2922 • 
29:?3 * 
2924 RELC1 
2925 
2926 
29':?7 
/928 
2929 
2900 
2931 
2932 
2933 
2934 
2935 * 
2936 '* 
2937 * 
2938 RE:LC2 
2939 

2940 
2941 '* 
2942 * 
2943 * 
2944 * 
2945 * 
2946 * 
2947 * 
294B * 
2949 * 
29'50 * 
2951 * 
2952 RELCJ 
2953 
29"54 
2955 
2956 
2957 

LOCATFO POSJTl~N nF PL~CK ~IT~ XR-X PQl~Tl~G TO 5UCCES5QQ 

BSS 0 
LDX 7,.TN~DT 

LDlC Y,.Ll'K:':l,.)( 

STZ LI \JK;.; • 7 
STlC Y,.LT'1<q,.7 
STX x.Lt,.._i:-,.7 
STX /,.Lf\K,,.)( 

NOW 7 POINTS TO INSEqT 
••• 
*** 

v POINTS T0 ?Rf.n~CFS~nR 

~ POINT~ rn C\llCCJ:SS(1R 
* * * IJR(:; 
SET RACKWARD LINK OF INS~RT 

FORwARO 

600 
6\0 
620 
630 
61110 
650 
6fl0 
670 
6AO 
690 
150 
711i0 
770 
7AO 

s Tl( l•ll\KF,.Y 
RESET 5LJCCESSQIPS BACKWARD LTNK 
AMC FINISH LJNKlNG dY R~~ETTtNG 
•••FnRWARD LINK. 

c~FOECESSOIH 

TRA RELC:'! NOW DO SOMf RE-COMBINl~G 

RELEA~EO BLOCK FITS BtrwfE~ THf LAST FRE~ ~LOCK ANO •LAsr• 

ess 
EAX 

0 
X,.LAST 

REU~ I 

SO '1AKF X ?(JJNT TO SiJCCE<;SOR 

NO~ THAr THE 8LOCK ~AS AfEN CORRECTLY LINKED ON TM~ FREE 
LIST TRY TO PECOMHINf WITH ITS 8tJOOIES. 
THERE ARE FnuR (4) CASfS TO CONSJDERI 

ass 
TS>C 
EAX 
EAX 
STX 
TSX 

CASE II THFRF FXTSTS A ~uonv A8oVE IN ~EMORY 
CASE It:THf~E F)(JSTS A auonv BELOW IN ~E~nRV 
CAS~ JYI1ALL OF THf ABOVE 
CASE !VI N0~f 0F THE AROVE 

0 
L,.R[LC4 
x.o.z 
z.o.v 
?,.JNc;RT 
L,.RF.:LC4 

CASE 11 TRy REJOtNl~G WITM 8U0Dy 
LET X PnINT TO INSERT 
LET l POINT TO ITS ?REDECESSOR 
NOW CALL TME PRFDECEsSnR I~SERT 

FurGE CASE II TO C~SE I 

800 
810 
820 
830 
840 
850 
860 

870 
8~0 
890 
900 
910 
920 
925 
930 
940 
950 
960 
970 
980 
990 
1000 
1010 
1020 
10:30 



MBR 

ENO 

0r)l315 
01"1316 
001317 
001320 
001321 
001322 
01')1323 
001324 
001325 
001326 
001327 
001330 

R 

005374 
OOSJOO 
OG'530~ 
OC5302 
C01000 
001344 
OC53Ql 
r:'C'l344 
C1C521? 
001344 
005350 
00535C 

001331 001467 
001332 000000 
001333 0001}05 
001334 000'100 
Of BlNARy CARD 
001335 001365 
001336 000004 
001337 OC0004 
001340 00'5162 
001341 000005 

001342 
001343 

001344 

001345 
001346 
001347 

525206 
525206 

005370 

525207 
525207 
ocoooc 

72~(1 1')0 
0421'.' no 
2220 f)Q 

122(1 00 
1220 (l J 
602(' 00 
1020 no 
6020 O'J 
Z14r. o '.l 
60ln 00 

221 r uJ 
7260 r7 

l'.101331 
70t"O DO 
6220 11 
2210 12 
621n 12 
JOS".10036 
6200 00 
740('1 11 
62('0 11 
7170 no 
221(l 12 

001342 
525206 

2200 OJ 
2220 OJ 

1101344 
o73o no 

001345 
525207 

2350 OJ 
2750 01 
7100 11 

29"59 • 
29f)0 • 
?961 • 
2962 • 
2963 
2964 
2965 
2966 
2967 
2968 
2969 
2970 
2971 
2972 
2973 
2974 
2975 

2976 RELCX 
2977 
2978 

8UG8UG 

2979 

~E·R~ n0~E. 8LQ(K ls CnP~ECTLY Ll~KfD IN LIST. 
GRA~ r:ALlt.R•S ~Er.JSHR~ AND ~ULJR"ll. 

LXL 
ASX 
LDX 
SBLX 
SBLX 
TNC 
C~P l( 

TNC 
SZN 
TNZ 
LDX 
LXL 
8fHNC~ 

TSX 
EAX 
LDX 
EAX 

EAX 
STX 
EAX 
XED 
LDX 
8UGXR 
SET 
LDX 
LDX 
ass 
LREG 
SUGA 
SET 
LOA 
ORA 
TRA 

x. "1J:?FG+4 
X.HVATL 
)C • '$MT('ll' 

X.~MTOl=>O 

X•1SMQUAN•Olt 
RELCX 
x. H1EMQQ 
RELC)C 
Q$8lJSY+Q$CORE 
RE.::LCX 
T.TFUP.DU 
J,TRAP.OL 
NOPASS.MEMCK 
o.riGETT 
X •I')• T 
T.T:bLl\JK.X 
T •a.')( 

O • '1f~C'< 
o.T$TRA.T 
o.~~OFFsT.T 
Q$XADO+Q$TASK 

T.T$lI"JK.X 
( o. )( l 

BuGBuG+l 
0.!3UG8UG.Dll 
x.t:iur;BuG.DU 
0 
t'1 RE.G 

8UG8UG+1 
euG8uG..Du 
8Ut;RuG.nL 
O.L 

GET PACK AMOIJNT RELEASfD 
STATJSTJCt FREf CORF. 
~ET TUP OF MfMnRv 
cotH·'llTE 8UFFfR s' ZE 
Mp~us A CQQE O'JAP\JTIJM 
rw. F ORGF:T APQIJT IT 
COMPARE" JT TO MEMORY ~Hl!JJREME"llTc; 

CA~ ~E AFFORO T0 RELtASE SOME MEMORY? 
~UT FIRST IS MEMORY 9USY? 
noN'T UNOER ANY CJRCUMSTANCES TRY TO 
GET ·DUMMy TCP 
AND f'1U'"1MY JCR. 
nK H1 SET UP HSI< TO RFLEA '5E MEM'1RY 

E' XI T 
RESTORE REGISTF.RS 
REMIND HIM THAT • IS l~V~LTO 

RETi..Js:?N Tl") CALLER 

Qt 

1050 
tn6o 
1070 
1080 
1090 
1100 
11t0 
1120 
1tJO 
1t40 
1150 
1t60 
1170 

C4LL MEMCK. 
1190 
1~00 
1210 

1220 
1230 
1240 

1250 
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F:' coqf '1Ar--AGE'1E:·r -- ~!=-~LLl1CATirN 

2981 • 1270 
2982 • THIS <;'JdPQIJTT\!!:° TRlES T('l RECOM'1 t l\IE A BLOCt< QF ME"'!n~v 1?80 
29133 • AND ITS HU'DDV 480Vf. I IF" f T IS ALSO I~' THF F~EE Lt ~T) U?90 
2984 • INTO A SJ'llGU:: 1LOCK • 1300 
29135 * 1310 
2986 * CALL •• y 1320 
2967 * TSX L•"ELC4 1330 
2913~ * CALL '·'IT'"' 1340 
2989 * c ( l) =- INSF~T-RLnCK-ADDRESS 1350 
2990 • c ('l() Ill I~SE"~PS SiJCCf SSOR 1360 
2991 * EXIT TO O.L 1370 
2992 * DESTRnvs o.x.z 1380 
2993 * 1390 

001350 2994 RELC4 SSS 0 1400 
0(')1350 oooooc 72C0 14 2995 LXL D.LE'J.Z COtlPUTf 400RESS OF 8UDOY I 1\1 14110 
0t")1351 005374 C200 no 2996 ADLX O•tf\ISRT ••• UPPER Mf:MnRY 14120 
001352 000000 10 ('(I 14 2997 CMPX O.LtNKF.7 IS IT PART OF THE' FREE LIST? 14130 
OrJ1353 r:ioo ooo ')O In 

'· 7 
2998 TNZ O.L NO. so RE TUR~ TO CALLER 14140 
2999 * 14150 
3000 * FOIJ"lD ~UDDV 1A60 
3001 * 14170 

001354 01'.10000 2200 12 3002 LDlC o.LJ\JKF.x PE SET IN<;ERT•S FORWARU LINK TO 14180 
001355 000000 74CO 14 3003 STX O,LJ!\IKF.l TH.AT OF auriov•s. 1490 
001356 000001 7440 10 3004 STX l•Ll'Jl<'3.0 RESET PRE:DECESSOR'S 9ACKdRD POl~TF.R 1500 
001357 ooooon 72nn 12 3005 UCL o.LEt\J.x GET THf LENGTH OF ijUODY 1510 
00136C 005376 74ro 00 3006 STX O•TEMP SAVE IT 1520 
0!11361 1')1"0000 7200 14 3007 LXL O.LE'-'•Z GET LENGTrl OF INSERT 1530 
001362 00537fi 0 2 r('I 00 3008 ADU< O.Tr:.MP TO Gf T TOTAL LENGTl-I 15410 

END OF BINARY CARD tosnoo.:57 
001363 OCOl"IOG 44CO 14 3009 SXL o.LE\1.7 AND RESET LE~'GTH OF ~LOCI( 1550 
001364 ocoooc 7100 17 3010 TR A O.L RETURN TO CALLER 1560 

3011 * 1570 
3012 * 1580 

005350 3013 USE STORE 1590 
005350 3014 EIGHT 1600 
005350 3015 TRAP ass T$LE~1 rtJMMV Tes WHEN CREA TT NG MF.'~CK 1" 1 0 
005370 3016 MREG EQIJ TRAP+ HLF.r..•8 TEMP REGISTER STORAGE H>20 
005374 3017 INSRT EQU MREG+4 PnJl\ITC.R TO INSERT ~Kn CK 16JO 
no!'5:376 3016 TEMP EGU MREG+6 FOR SCRATCH WORK 1640 
("1()t3~5 3019 USE PREV I OllS 1650 

3020 ., .. DI Sr< MEMC!< l (:.60 
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001365 005204 
01')1366 005303 
001367 OOc;30?. 
Of'l 137 0 onoo21 
001371 OQ530~ 
001372 777777 
00137J 000026 
001374 005301 
001375 000026 
001376 O!i0025 
001377 001440 
001400 00144~ 
001401 000022 

001402 CC5344 
0()1403 000302 
001404 000000 
0()1405 001412 
001406 001412 
001407 oooooc 

no1J65 
C'01J65 

7170 00 
2220 00 
122(1 DO 
7420 11 
1220 00 
6Q4(l no 
7420 t 1 
2351'.' 00 
1350 11 
7550 t 1 
6;)4(1 oa 
6orn no 
771 IJ 00 

224(l 00 
5002 no 
1150 14 
6ocin 00 
6 n2,, no 
224n 14 

Jc?2 
J023 
JC24 * 
30~5 * 
30:26 * 
3027 • 
J028 * 
3029 * 
JOJO * 
3031 * 
JC32 * 
3G33 * 
3034 • 
J035 * 
3036 * 
J037 * 
3038 * 
3039 • 
J040 • 
3041 * 
3042 * 
J043 * 
3044 * 
3045 * 
3046 * 
J047 * 
3048 MEMCK 
3049 

3050 
JOc;l 
3052 
3053 
3Q54 
3Q55 
J056 
JoS7 
Jose 
3059 
30~0 

3061 
3062 * 
3063 * 
3064 • 
J065 
3066 MEr-q 
Jo1S7 
3068 
3069 
3070 

uSE 
HE A!) 

COIF: 
R 

rHis T~SK C~EC~s TO sEE IF IT lAN r.IvE 8ACK MEMOqy TO THF 
S Y <; T E ~ • I F ~ 0 • l T R E Tl l R ~ S F L f" CI( S I ~ 1 MU L T J Pl E S l'J F $ M Q U A 1\1 • 

THt: Al c;Qf.'JTH~ JS AS ~OLLOWSI 

GIVEN: 
AMOL.iNT OF MtMORV "JE.fOED THOUGH \JOT NECESSARJVLY 
TCTAL BUFFER AREA SIZE 

11 0 
120 
130 
140 
t~O 

160 
170 
180 
190 
200 
I~! USE 
220 

""E"IR~ 
TClT4L 
AV A. l L 
USED 

AMOUNT nF FRE.f cORE Tf.iOIJGl-I NOT l\JE"CESSARTLY CO"JTIGOUS 
AMOU~T OF CORF 9U5V (TOTAL•AVAIL> 

RE'.'JUl~EMf.NTI 
USEl'l <• ME~RQ 

ENTERFO wHF::N1 
TOTAL .. ).1E~RQ •> Ml'JIJA\l 

REST~ICTIO\JS: 
11) CAN RfLFASE ONLY THE LA~T PHYSICAL ~ll'JCK 
(2) A RELEASE CA~ BE EFFECTED ONLY JF AFTER THE RELEASE 

THERE IS AT LEAST ONE BLOCK OF MEMoqy T~AT TS OF 
MFMRCJ•USE.D SIZE. 

l"'EMCK IS AN ASYNCHRONOllS TASK• HENCE IT MA'( ALL TEMP'S 
USES NO LOCAL TE~PORARIES 

sss 
EN~ 
)(ED 
LDX 
S8LX 
STX 
SBLx 
Tt-11 
STX 
LDA 
S8LA 
STA 
TMI 
TZE 
ARL 

LDX 
RPL 
CMPA 
TZE 
TNC 
LOX 

0 
CORF. 
Q$CORE+Q$xENGl 
)(• .$~T('ll=> 

x •. iMTOC>O 
x.T~TE~pl•T 
X•$AvATL 
$ERROR 
X.T$TE"'1P2•T 
$"1EMRQ 
T$TEMP2. T 
T$Tf.MP1.T 
ME"1X 
ME:>1X 
36·U~ 

Z.FIRST 
•T"C•T7E 
o.z 
ME"'12 
MEll12 
1.0.1 

GET ON CORE QU~U~ 

t;ET TOP OF fillfFfR AREA 
MJNLlS 80TTOM • TOTAL 
C1TiTE~P1•Tl • TOTAL 
MJNuS AvAIL • !JSED 
•••c:HEl'llT 
C(T$TE~P2.T> • ltSEO 
GET AMOUll.IT OF "1fMORV REQUIRfO 
MINuS USED • A"10lJNT NEEDf.:O STILL 
SAVE IT 
EXIT 
EXIT IF CO"'DJTlO"'S CHANGED ON US 
MOVE TO AL F~R RPL 

GET POINTER TO FIRST FREE 8LOCK 
RUN DOWN LINKED LIST 
FOR A BLOCK BIG fNO~GH 
FOU\ID A 9LOCK T~AT IS 'JUST RIGHT• 
MORE THAN ~IG ENOUGH 
GET SACK PTR OF WMf~E Wf LEFT OFF 

240 
250 
260 
~10 

280 
290 
JOO 
310 
320 
330 
340 
350 
360 
370 
J~O 

390 
400 
410 ,,.0 
430 
440 
450 
460 
410 
480 
490 
500 
510 
520 
530 
540 
550 
560 
'37 0 
5~0 
590 
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R CORE M .A 1'-1 AGE "1 E ~1 T -- "1E" M"1RY REL USE 

CND nr 8 l "JARY CARC tnS0~038 
Q'.)1410 cnt403 6Ctn O() JG71 TNl Mf1<1! TF ~nr AT EN fl 'JF LIST• l<EEP SEAR~HJNG 600 
'.HJ1411 ')C144C 71 r ('I 00 3072 TRA MP·I)( OTHC:.~~JSE Ex TT 610 

J073 * 620 
3074 * l PQ I" TS TIJ RU'!CI< NEEDED EVENTtJALLV 630 
JC75 .. 640 

001412 CC0!'.\00 7230 14 3076 MEM2 LXL Y•LEN.7 GET THE LENGT1-t OF THTS BLOCK 650 
OIJ141J OC534fl 1;22n 00 3077 EAx )(•LAST GET PTR TO LAST BLOCK 660 
Ol"J1414 000001 1040 12 JG78 CMPX Z.-LT~K'3,.X DOES z PO I l'.JT TO LAST BLOCK? 670 
Or'J1415 001420 6ri10 00 J079 TNZ *+3 NO.- NOT LAST 6eO 
Ol"J1416 ~00025 1230 11 3080 SBLX v.rirF>'1P3•T YES• so SUBTIHCT OFF NE EDE n 690 
Or'J1417 OC1422 7101'.1 OfJ 3C81 TRA ~iEM3 CONTINUE 700 
Ol'Jl42C M0001 22.ac 12 J082 LDX 7.LtNK~.X GET PTR TO LAST FREE BLOCK 110 
001421 1')00000 723('1 14 3083 L)(L Y.-LE"•7 GET ITS LE1'1GTl-I 720 
001422 001000 1030 OJ 3084 MEM3 CMPX Y • $ M Q lJ A N • D l1 COMP A Rf TO CORE QUANTUM 730 
Or'll42J OC:l44rJ 6020 00 3065 TNC ~EMX TF S"'4ALLER• f)C IT 740 
01'11424 777"100 3630 OJ 3086 ANX v.-~~QUAN•DU OTHf::R~tSE RQllNO oOWN TO MULTIPLE OF MQIJAN750 
001425 C'0002A 7430 11 30~7 SlX Y•T$TE~P4•T SAVC: AMOUNT FOR RELEASE 760 
001426 000000 721'.\(l 14 308~ U.L o.LE\J.7 GET BACK ITS LENGT~ 770 
001427 oono24 120(1 11 JOR9 SBLX O.T~TE"1P4•T MINUS AMQU\JT Tr) RELEASE 7~0 
001430 OOOIJOr'l 44CO t 4 3090 SXL o.LE'.J.? PESTORf NEl>J lE"'IGTH 790 
001431 001434 is 010 00 3091 n.z •+3 rs Tl-IE. BLOCK NULL 800 
001432 C'OOC101 22CO 14 3092 LDX 0.-LtNK9.Z YES• RESET LAST 810 
001433 000001 7400 12 3093 STX O.LJNKl3.x Tr:l POINT TO NE"11 UST BLOCK 820 
Or'J1434 000024 3220 11 JQ94 LCX X.-T!TE"'IP4•T GET BACK AMOUNT TO BE RELEASED 830 
001435 005303 0420 no J095 AS l( X.$MT0" SU9Tl'HCT FROM TOP t')F ME"MORV PTR' 840 

ENO Of 8l~ARY CARTJ IOS00039 
001436 00530C 0420 00 3096 A.SX x.iAVATL SUATRACT f~OM AVAILABLE 8!50 
OfJ1437 001.443 7070 00 3097 TSX L.~Rfr..i REL.EA Sf MEMORY TO SYSYTE"1 860 

001440 3098 MEMX SSS 0 DONE 870 
001440 3099 OE r~ CORE RELEASE. CORE QUf UE.- AWAI< EN NEXT TASI< aeo 

Qr')1440 OC52Q6 7170 00 XED Q$C()RE+QH0EQ 
0!')1441 (101477 7000 00 3100 TSX O.T$RELT APll~ RELEASE TC9 890 

001442 3101 EXIT EVA?ORATE 900 
Or')1442 C0'.1074 non 00 TIH $EX IT 

3102 •$• 0 I SK ~REQ 910 



M8R 

001443 
001444 
001445 
OQ1446 
001447 

p 

000017 4470 11 
oc53Q3 22on oo 
oon777 02on oJ 
777000 3601'.'l OJ 
oos3o3 7400 oo 

r"l01450 
001450 000656 7o~o oo 
001451 000000 0000 00 
001452 005303 0000 00 

001453 
001454 
001455 
001456 
001457 
001460 
001461 
001462 

000000 
000077 
001463 
000003 
001450 
000004 
001450 
777777 

001453 
7200 11 
3600 OJ 
6000 00 
1000 03 
6000 00 
100(' 03 
6000 00 
711'.10 00 

r:io' 4~3 
CND Of 8JNAPY CARD 10500040 

001463 000017 7270 11 
001464 
525210 

001464 525210 22ro oJ 
001465 000017 4400 11 
001466 oooooc 71no 17 

f\1PLJT/QUTP·IT SCHEu1J1 E~ -- TO~ i"IO~'tTOR 

3104 
3105 

3106 * 
3 t 07 * 
JtG8 * 
3109 * 
3110 * 
3111 * 
Jlt2 * 
31t3 • 
3114 * 
31t5 * 
3116 * 
311. 7 * 
3118 * 
3119 * 
3120 * 
3121 * 
3122 * 
3123 * 
3124 * 
3125 * 
31 ~(:, * 
3127 * 
3128 MqE:rJ 
31~9 
3130 
Jl ,31 
3112 
3133 MRErJl 

3134 

3136 
3137 

t.JSE C:ClTJf 
i-JE~JJ R 

THIS S11'3RC1L1TI\JE RF.SETS THF TOP 0f MEMr'RV TO TYE ADDRESS 
SPECIFTED 9V Cl~TOPl. 

CALL 8v 

CALL WTTH 

CALLS 

TSX L•""RECJ 

r<XT> • TBLOCK-AnDRESS 
CIXJ) • JRLOCK•AOOPESS 
C<~TOP> • NE~ SETT!~~ 

S.ClotSr G 
EXITS TO O.L 
RETURNS i.'flT~ 

C<XT> • TBLOCK•AOORESS 
C<~J> • JRLOCK•AOORESS 
C<XL> • RESTART AOCRFSS 
C(MTOP) • NE~ SETTIN~ 

USES ~a LOCAL TEMPORARI~s. ONLY TSTEM9 

SXL 
LOX 
ADLX 
ANX 
STX 

CHSEG 
TSX 
ARG 
ARG 
CHECK 
LXL 
ANX 
TZE 
CMP)( 
TZE 
CMPX 
rzE 
TRA 
8SS 

LXL 
t:lUGL 
SET 
LOX 
sxL 
TRA 

L.T$TE1'.19.T 
O.$"!T0° 
o. 'h1QUA N• 1 •DU 
O.•SMQUAN.DU 
O•iMTOI> 
$8UFSE:i:;.$MTOP 
o. $Cf.ISE'G 
$9UFSEG 

SAVE RETUR~ ADORESS 
GET PASSED SETTING 
~OUl\IO lJP TO 
NF.XT CORE MULTIPLE 
AND SAVE IT 
MEMORY REQIJE~T 

!MTOP 
MREQ2.qsRz•MREQ1.si10.MREQl 
O.T$SR:Nl•T 
0.'3$ST"'K•OU 
MREQ2 
o.!:1$Rz.ou 
MREQ1 
0.3$IO.DU 
MREQ1 
$ERROR 
0 

L.rirE:~9.T 

CT1TEM9.T> 
8UG9tJG+1 
o. ~IJ(;8llG• Dll 
O.T$TE"49.T 
o.L 

SUCCESSFUL RfQUEST 

RETRIEVE RETUR~ ADDRESS 
13UG tT 

95 

11 0 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
~40 

250 
260 
210 
280 
2QO 
JOO 
310 
320 
JJO 
J40 
350 
360 
370 
380 
390 
400 

410 

420 

430 
440 

450 



MBR 01 09-17-71 

p 

I l\JPUT /OUTPUT SCHE:uUI E:~ 

T9LOC!<.. 4~0 



01 09-17-71 T1JPtJT/0UTP·JT SCl-'~~U 1 JI t:~ -- TO~ ~Ol"ITOR 

TRAP ~ANAGE~ENT -- ryfS~RIPTtn~ 

3141 
J142 
3143 * 
3144 * 
3145 * 
3146 * 
J147 * 
3148 * 
3149 * 
3150 * 
:nc;1 c.;fn 
3152 
3153 
3154 * 
J155 * 
3156 * 
3157 * 
3158 RELT 
Jt59 
3160 

usE car1i: 
~~EA. Li T 

T~ESE ~·c~os GET A.~D RELfA.SE TRA.P gLOCKS. 
CL0~~~RS C(O>. C(X)• CIT). 

GETT 

<\IJ•A.pr;ut-1ENrs> 
o.P.GETT CA.LL SlJRqQLJTlNE 
GETT 

<NO•A.Rr;uMENTs> 
o. HREL T r, A.LL SU8R0'lT t NE 
RELT 

c:tA.GE 97 

11 0 
120 
130 
1.s 0 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
JOO 



MBR 01 09-17-71 ~9.937 I NPuT /OUTPuT SCHEuu1 E~ -- TOS MQNJTQl.,l "AGE 9A 

T TRAP MANAGEME•1T -- GFTT 

OOt4b7 3162 USE C..CllJE 320 
3163 HEAD T 330 
3164 * 340 
3165 * 350 
3166 * GETT 360 
3167 * 370 
3168 * Tl-4 IS <:.lJBROUT T ~!E' GETS A T~AP BLOCK. C(XT) PO I NTS TC HIE 3eo 
3169 • CURRE~.1T T8Lf1C1<. w~ILE C!T$LI"'JK.T) Pl"JH1TS TO Tl-IE OLD ONE 390 
3170 * 400 
3171 * Et..TERflJ ~ITH 410 
3172 * C < XT l • TCI? 420 
3173 * c ()(J) • JCB 4JO 
3174 * ENTERrD BY 440 
3175 * TSX n.~$GETT 450 
3176 * CALLS 460 
3177 * R$GETC 470 
317~ * RE. TUR11.15 o. 0 4M 
3179 * RETUR11.1S w I TH 490 
3180 * CCXTl • NEW TCµ 500 
3181 * CcXJ) • JC~ 510 
3182 * 5:.?0 
3183 * 530 

001467 3184 GETT BSS 0 540 
001467 3185 GETC CLEN.OL> GET • BLOCK ABOUT Tl-IE SIZE OF A rBLOCK 5!50 

001467 000030 2J5n 07 LDA LEN.DL 
001470 001152 7070 00 TSX L.R\GETC 
001471 ('00005 7410 rn 3186 STX T.LJNK.AU POINT TO PREVIOUS T9LOCK 560 
001472 000000 6210 01 31A7 EA 'JC T.O.AU MAKE C<XT> POINT TD NEW 8LOCK 570 
001473 777777 6000 00 3188 TZE $ERROR •••UBG 5!0 
001474 777777 6n4o 00 3189 T~I $E~ROR •••D~G 590 
001475 000006 44'>0 11 3190 SXL J.UJC3.T SET JCS POINTE~ 600 
001476 000000 71(:10 10 3191 TRA o.o RETURN TO CALLER 610 



MBR 01 09•17-"'1 ·'.;1.937 I \JPL1T /rJLITP•tT SC!-'EiJiJ1 F:~ -- In~ rvin~ IT LP PAGE 9Q 

T Tfo,iAp "1 AN AGE ME rv T -- Rf LT 

n n 4 77 J193 USE C>Y1( 630 
31Q4 ~f_ AU T 640 
3195 * 6'50 
3196 * 660 
31Q7 * RELT 670 
J198 * 6l'O 
.J 199 * TH ls ~Ul:iROUT I ~~E RELEASES THE CURREl\IT TqAP 8LQCK. 690 
3200 * 700 
3201 * ENTERFD ~JTl-I 710 
1202 * C<XTl • TCP no 
32')3 * C<~J> • JC8 7JO 
,1204 • H 1 TE.RFO t-v 740 
3205 * TS)( O.~$RELT _150 
3206 * CALLS 760 
3207 * R$RElC 770 
3208 * RE TUR~JS TO o.o 780 
3209 "' RETUR~1s V. ITH 790 
321 (1 * C(XJ> • JCB 800 
3211 • 810 
3212 * "20 

1'.101477 3213 RELT BSS 0 830 
001477 ooooor 6350 11 3214 EAA o.T TRAP AP DRESS TO AU a.so 
001500 777777 60CIO 00 3215 TZE $ERROR Cl-IECK FOR LEGAL RELE~SE 850 
001501 00003C 2750 07 J216 ORA LEN•DL TRAP LEN TO AL 860 

001502 3217 RELC A RELEASE IT 870 
001502 001252 7070 00 TSX L.,fHRELC 

001503 3218 BUGXR T SPP;'1L 880 
525211 BUG~UG SET BUG~UG+l 

001503 525211 2210 03 LDX T.9UG8UG.DU 
001504 000000 71 O(i 10 3219 TRA o. 0 RETURN TO CALLEP 890 

3220 .,. DISK J3LOCKS 900 



MBR 01 09-17-71 

T 

"."01505 

J'IPUT/!JLJTPIJT SCl-IEOUI E~ ·- TOS MOl\;ITOP 

JOR CONTROL ~LOCK ~A~A.GEMENT I'lESC~lPTJO".I 

3222 
J223 
3224 * 
3225 • 
3226 * 
3227 • 
3228 • 
3229 * 
3230 * 
3231 * 
3232 GETJ 
3233 
3234 
3235 * 
3236 * 
3237 • 
3238 • 
3239 REL.J 
3240 
3241 

USE CODE" 
HE A. 0 J 

rHEsE ~ACQOS GEr A.~D RFLEAsE JOB CONTROL BLOCKs. 
CL0d8ERS CCXO>• CCXX)• ANO C<XJ). 

~1ACRO 
TSX 
ENDM 

<NO-ARGUMENTS> 
O.J,GETJ CA.LL SllBROlJTINE 
GETJ 

PELJ 

<NO•A.RGti~ENTS> 
O. J$REL J CA.LL StJ8?0UTJ NE 
RELJ 

!:IA.GE 1 on 

11 0 
1~0 
130 
140 
150 
1fl0 
170 
lBO 
190 
200 
210 
220 
230 
2.40 
250 
260 
270 
2l'O 
290 
JOO 



MB~ 01 09•17-71 G9.'i~7 l'\JPUT/(')UfPllT SCHE!JU1 F:R -- ros 1-101'1 t T (JP ?AGE 101 

J JCg CO~JTROL BLOCK MA\IA".';EMEl'-'T GETJ 

n '.'l 150? J243 USE CODE J20 
-3244 •lE A 0 ~' J:JO 
J245 • 340 
3246 * 350 
3247 • GETJ JFIO 
324~ * 370 
3249 • rHls c;UBROUTINE GETS .A J ('lg cnr-.ir ROL ALOCK. C<XJ) POJ"ITS TO JAO 
3250 * THE ~fi'4 JC8. 390 
3251 * 400 
3252 * ENTERFO ~I Tl-! 410 
3253 * c ()CT, :s TC~ 420 
32'14 • E~TERr-:D 8y 430 
3255 * T SX o.JSGETJ 440 
3256 • CALLS 450 
J257 * R$GETC 460 
3258 * RE TUR~JS o.o 470 
3259 * RETUR~S WITH 480 
32fi0 * C('.(T) :s TCB 490 
3261 * C ( XJl :s NEW JCB 500 
32fl2 * CL0t38ERS C(Al• C <XL> 510 
3263 * USES NO TE'1PS ITSELF 520 
3264 • 530 

001505 3265 GETJ t:!SS 0 540 
0:'.>1505 3266 GETC < LE"I. DL > GET A 9U)CI( ABOUT Tl-IE SPE OF A JBLOCK 550 

001505 000020 235(1 01 LDA LEl\l.DL 
END OF BIN.ARY CARD tnM 'O 41 

001506 00115/. 707('1 rio TSX L•~SGETC 
001507 000000 626('1 01 3267 EAX J.rJ.AU MAKE C(XJ> POINT Tl'l flJEW qLr'lCK 560 
001510 oooooc 7100 10 3268 TRA o. 0 ~ET URN T!"I cnLE~ 570 
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J JO a CO~HROL Bl OCk "'IA\JAGEMEl'•f ~ELJ 

no1s11 3270 USE CODE 590 
3271 ~EALl J 600 
3272 * 610 
327~ • 6;?0 
3274 * RELJ 6JO 
3275 * 640 
3276 * nns ~U8ROUTTNI: RELE.AS~S THE. CllR~ENT JOB CO"JTROL BLOCK. 650 
3277 * 6~0 
3278 * ENTER!-" IJ ~ITH 670 
3279 • C<XT) • TCB eeo 
J280 * C(XJ> a JCB TO Bf RELEASED 690 
32 1"1 * Et-.TERFO BY 700 
3282 * TSX ~.J$RELJ 710 
3283 * CALLS 720 
3284 * ~SRELC 730 
3285 * RETUR~·!S TO ri. c 740 
3286 * RETUR"JS WI TH 750 
3267 * c ()( T> • TCEl 760 
3288 * CL0::38ERS C<A'• Cf XL> 770 
3289 * USES 11<0 TEMPS ITSELF 780 
3290 * 790 

001511 3291 RELJ ass 0 800 
001511 000000 6350 16 3292 EAA o.J JCS ADDRESS TO ~U 810 
001512 777777 6000 DO 3293 T7E !ERROR CHF.CK FOR LEGAL RELEASE" 820 
001513 000020 2750 07 J294 o~• LE1'1.0L Jee LEN TO AL 830 

no1s14 3295 RELC A RELEASE IT 840 
001514 001252 7070 00 TSX L. RSRELC 

001515 3296 SUGXR J SPP!'-1l 850 
525212 BUGBUG SET 8UG8UG+1 

001515 525212 2260 03 LDX J.8UG8UG.DU 
001516 000000 7100 10 3297 TRA o. 0 RETURN TO CALLER 860 

3298 •$• DISK LOGl 870 



MBR 

J 

on1i;11 

I N P ljl I r"l U H" J T S C l·d:·: Li U I f: R • • l (J S M n ~ 1 T 0 R 

JJCO 
J3G 1 
:S3S2 * 
J3C3 * 
JJr,4 * 
J3r,5 * 
J3G6 * 
3307 * 
3308 * 
3309 * 
3310 * 
3311 * 
33\2 * 
3313 * 
3314 * 
3315 * 
3316 * 
3317 * 
3318 * 
J3t9 • 
3320 * 
3321 • 
3322 • 
33'-3 * 
3324 * 
3325 * 
3326 * 

uSE CODF 
HE. Au C 

LOGGING 

THE S~EDS LOGGING DEVICE (0PFRAT0R'S CONSOLEl IS A SINGL~ 
RESOUQCE• AND HENC~ MUST BE QUFUEO FOR. THE LnGGING 
ROUTINES ARE C~LlfD 8Y A SfT o~ MACRns WHICH I~SERT SPF.CT­
FIEU TNFORMATION INTC THE LOGGING MESSAGE 8UFFfR. 

ALL L0GGING MEssAGEs START BY CALLING THE LOGS MACRO• ~HTC~ 
DOES THE QUEUEING FOP THE LOGGING OEVICE. ALL MESSAGE 
SEQIJENCES END /./ITH THE. LOG)( MACRO WHICH WRITES O'JT THE 
MESSAGE AND ~E.:LEASES THE QUEUE• 

rHE FnLLOWING MACROS CAN 8E USED TO CALL THE LOGGING R0UtNTES1 

LO Gs 
LOGC 
LOG 
LOGX 

srAQT ~F LOG MF.55AGE 
LOG TEXT CHARACTERS (TALLY WORD TS ARG 
FoRCE THE FLUSHING QF nUTPUT BUFFER 
EN~ OF MESSAGE •• EXIT A~O SENO ~ESSAGE 

NOTE TH~T ~FTE"~ LOG5 Is CALLED. THE LIST STRUCTURE 5HOULT't t\'OT 
BE MOoIFIED UNTIL AFTER LOGX IS CALLED. AS T~E LOGGtNG RnUTINES 
WILL ~AINTAtN THEIR O~N LtST STRUCTURE. 

103 

110 
1?0 
110 
140 
150 
160 
170 
1~0 
190 
200 
210 
220 
230 
240 
250 
2f!O 
270 
280 
290 
JOO 

t> Jt 0 
320 
JJO 
340 
350 
J60 
J70 



MBR 01 09-17-71 S9.9J7 I 'IPUT I ')lJ T ?tJT SCHEJJULE~ -- I ri~ "'10t-.' I TUP o•GE 104 

0 LOGGt'llG -- MACIWS 

(' '.) 1517 3J28 USE CODE 390 
3329 HEAD (') 400 
3330 * 410 
3331 * 420 
3332 * lOGS MACqQ 430 
3333 * 440 
J334 * 5ET UP FOR LO~GING 450 
3335 * 460 
3336 LOG~ MACRO <\JO-A Rr;uMEt-.. Ts> 470 
3337 TSX L .. 0$L OGS 480 
3338 ENDM LOGS 490 
3339 * 500 
3340 * 510 
3341 * LOGC MACRO 520 
3342 * 530 
3343 * LOG •~CII STRI~G POINTfR TC'l 8E FIRST ARGUMENT 540 
3344 * 550 
3345 LOGC MACRO SC POl"ITER ADDr:;iESS/•A• 5fl0 
3346 INE '#1• .. •l• 570 
3347 LOA #1 GET SC PO I NTE"R IN • 580 
3348 rsx L .. 0$LOGC 590 
3349 ENOM LOGr, 600 
3350 * 610 
3351 * 620 
3352 * LOG MACRO 630 
33'53 * 640 
3354 * FLUSH rHE l')LJTPUT BUFFER 6!50 
3355 * 660 
3356 LOG MACRO < '~ 0 •A R GUM E N T S > 610 
3357 TSX L .. 0$LOG 680 
3358 ENDM LOG 690 
3359 * 100 
3360 * 110 
3361 * LOGX MACRO 120 
3362 * 730 
3363 * CLEANtJP AND EXIT 740 
3364 * 7!50 
33155 LOGX ~ACRO <NO•A RGU"4f t-.I TS> 160 
3366 TSX L .. 0$LOGX 170 
3367 ENDM LOGX 780 
3368 * 190 
3369 * 800 
3370 * LCRLF t-14CRO 810 
3371 * 820 
3372 * LOG 4 C4RRJAGE RETURN/ LINE FEcn 830 
3373 * 840 
3374 LCRLF MACRO <NO•ARGlJMENTS> 850 
3375 TSX L .. oiu~qLF C: •LL SUBROIJT I NE 860 
3376 ENOM LC~LF 870 
3377 * 880 



MB~ Ot ()9-t:'-71 105 

c 

JJ78 • SQO 
3379 • I SI=' 1-1.ACRO 900 
33RO • 910 
3361 * LOG A. sPACE 9~0 

3382 • 930 
JJRJ Lsi:> MAC~O <\JO-ApGuMENrs> 940 
3384 TSX L.IJ$LSP CALL SU13ROUTTNE 950 
JJ8S ENDM LS? 960 
33A6 * 910 
J3R7 • 9l'O 
JJ88 * LCH~ MACRO 990 
~~369 • 1000 
3390 * LOG A CHARACTE~ 1010 
3391 • 1020 
3392 LCHR MACRO <NO-A RGt1MENrs> 1030 
3393 TSX L. O.iLC~R CALL SUSROIJT t NE 1040 
3394 ENDM LCHR 1050 



MBR 01 09-17-71 ::q.q~7 I NPUl /OUTPtJT SCHl:DUtER -- TnS "'10"J IT OR C)•r;E 106 

0 LOGGttllC:: SURROttT INES L0GS 

O:'.l1:>t7 3396 USE CODE 1070 
,3397 ~EAO 0 108Cl 
3398 * 1090 
3399 * 1100 
3400 * THE FOL LP.~ IN~ St18ROUT I "-1ES ARf CALLED BY THE LOGGING MACRns. 11t0 
3401 * 1120 
3402 * tlJO 
3403 * LnGS 1140 
3404 * 1150 
3405 * 1160 
3406 * LO Gs ENQUEUES FOR THE. CC'lNHOL TTY. ATFER SEIZING IT• IT 1170 
3407 * LOCKS Tl-IE. nF.vICE. LOGS A HELLO fl1ESSAGE. •ND RETURNS TO THE 1180 
J408 * CALLER. 1190 
3409 * 1200 
3410 * 1210 
3411 * ENTERr; 0 ~ITH 1220 
3412 * c ()(T) • TCB 1230 
3413 * C(XJ) • JC~ 1240 
3414 * ENTERFO By 1250 
3415 * Tsx L.O$LOGS 1260 
3416 * CALLS 1270 
3417 * QSENQ 1280 
3418 * $LOCK U90 
3419 * RETUR.\J TO O.L 1300 
3420 * RE TURl\1$ w I Tl-I 1310 
3421 * C(XTl • TC8 1320 
3422 * c ( )(J, • JCB 1330 
3423 * C (XL l • ~ES TART ADDRESS 1340 
3424 • USES 1350 
3425 * NO LOCALS 1360 
3426 * HTEMP7 • T lUPPfR) 1370 
3427 * 1380 
3428 * 1390 

001517 J429 LOGS SSS 0 ENTRY POINT 1400 
001517 000021 7470 11 3430 STX L. T$TE"'1P1 • T SAVE RE TUR"' ADDRESS 1410 

001520 3431 ENQ OP WA IT FC"IR OP CONSOLE TO BE FREE u20 
001520 OC5144 717(1 00 XEO Q$OP+G>hEl\JG 

ootsn 3432 LOGS1 LOCK R$0PF~"I NOW LOC.t< IT 14JO 
011521 000736 1ono 00 TSX O.tLOCK 
Or'.11522 005665 'JOOO 00 ARG P$QPFRT\J 

001523 3433 CHECK LO~s2.~1ez.LOGs1.siLOCK.LOGSt 1440 
001523 000000 721"10 11 LXL o.T$SRw1.T 
001524 000077 360(i OJ "NX O.B$ST'-'K.DU 
001525 001533 6or.n !JO TlE LOGC32 
O!'l1526 00!'1003 ll:l ('I 0 03 CMPX o.13$Flz.nu 
01')1527 'JC1521 6000 0 I) TZE LOG st 
01)1530 or;no 13 1001'.' OJ CMPX O.SSLOCK.DU 
001531 0~1521 6ono 00 TZE LMS t 

END nr BHiA~Y CAR'IJ IOSi'.10042 
001532 777777 71 "0 00 TRA $E~Rr"R 
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n LOr.G I NG SU~ROIJTlNES -- L('lGS 

n~151J 3414 LnGc;2 8SS 0 CONSnLf c;UCCF S 5F 1 ILLY SEIZEO 1450 
001533 004675 235rl 0 'J J435 LDA L".;TU T".IITIAIJ7E T•Lt.Y WI)~!') 1460 

001534 005400 755() no J436 STA LGTi\L 1470 
0')1535 OiJ4676 23711 0 ') 3437 LDAQ LMt PUT '1 (1S, ME~SAGE 11\1 t:HIF FER 1480 

001536 M542"' 7570 rir:i 3438 ST Aw Lt;;,UF 1490 
on1s:37 f'.100021 2?7n 1 t 3439 LDX L.T$TE"'1P7•T RET~IE.VE RE Tl!R!\J •Doqr::ss 1500 

0:11540 3440 Bu Gu ( T °BTEMC>7 • T) AuG TT 1510 

::>?521J 8lJGG'JG SET R.uGqUG+l 
00154C 525213 22CO OJ LOX o.BUGSUG,.DU 
orl1541 000021 74CO 11 STX r;. T$TE"1P7 • T 
001542 oooooc 71CO 11 3441 TRA O•L RETJRN TO CALLt:R 1520 



MBR a 1 09-17-71 -;~.937 T l\lPUT /OUTPIJT SCl-<EiJJtER -- y '..1<; ~Ot-- I TU~ C)lGE 108 

0 LOGGI"IG SU8ROt1TINE.S L nGC 

00t54J J44J USE CODE 1540 
3444 HEAD 0 1550 
3445 • 1560 
3446 • 1570 
J447 * LnGC 1580 
3448 * 1590 
3449 * LOG CHARACTER STRINC; GtVfN BY ~c Pt')JNTJ::R IN A•REG 1~00 
J450 * 1610 
3451 • El\i TERfO ~;I TH 1620 
3452 • C<XT> ::s TCB 1630 
3453 • C()(Jl ::s JCB 1640 
J454 • C(A) • TALLY WORO 1fl50 
J455 * ENTERF:Q By 1660 
3456 * T SX L•OSLOGC 1670 
3457 * CALLS 1fl80 
3458 • 0$LCHR 1690 
3459 • OS LOG 1700 
3460 * RETURNS TO O.L 1710 
3461 * RETUR"JS WITH 1720 
3462 * C<XTl • TCB 1730 
3463 • c (XJ) • JCS 1740 
3464 * USES 1750 
3465 * OSLGCTL 1760 
3466 * TiTE'-IP7.T (LJPPFR) 1770 
3467 * CLOBBERS C<A>. C(XO> 1780 
3468 • 1790 

001543 000021 7470 11 3469 LOGC STX L.T$TE~P7•T SAVE Rf TURN ~DDRESS 1800 
001544 005401 7550 ('.10 3470 STA LGCTL STORE TALLY WORD 1810 

001545 3471 L.OGCl BSS 0 LOOP POINT 1e20 
001545 005401 2350 52 3472 LDA LGCTL.SC GET NEXT Cl-4ARACTER 1830 
001546 001550 6070 00 3473 nF •+2 CONTINUE 1F WE GOT ONE 1840 
001547 C01552 7100 00 3474 TRA LOGC?. fxIT IF DONE 1850 

001550 3475 LCHR LOG THE CHARACTER 1e60 
001550 0011!>20 7070 00 TSX L•CiLCHR 
Or:l1551 001545 7100 00 3476 TRA LOGCt GET NEXT CHOACTER 1870 

3477 * 1eeo 
3478 • ENO OF TEXT ST~ING 1e90 
3479 * 1900 

001552 3480 LnGC2 SSS 0 1910 
001552 000021 2270 11 3481 LOX L.TITE...,P7.T RETRIEVE RETUR"'I ADORESS 1920 

001553 3482 BUGU (T$TEMet7•T> 9UG IT 1930 
525214 BUG BUG SET &UG8UG+1 

001553 525214 2200 03 LDX o. 13UGElllG• DU 
001554 000021 74CO 11 STX O.T$TEMP7.T 

001555 3483 BUGA AND A•REG 1940 
525215 BuGBUG SET BuGBuG+l 

001555 525215 2350 OJ LOA Bur;quG.nu 
001556 525215 27~0 07 ORA AuGquG.DL 

END OF BINARY CAR!i IOSl'.lOn4J 
001557 000000 7100 17 3484 TRA O.L i:<JETURN TO CALLER 1950 



MB~ 01 09-17-71 

001560 

001561 

001562 

001563 
001564 

001565 
001566 
001567 
001570 
001571 
001572 

001573 
001574 

001575 
001576 
001577 

0 

001560 
000021 7470 11 

001561 
001'->0C 7070 00 

001562 
001645 7o7o oo 

001563 
00074t 70M oo 
OC5665 0000 00 

001565 
000000 7200 11 
000077 3600 03 
001573 6001) 00 
000003 1000 03 
001563 60(\0 00 
777777 7100 00 

001573 
001573 

005146 7170 00 
000,,21 2271'.' 11 

00157!:> 
5~5216 

525216 2200 03 
000021 7400 11 
ocooon 1100 11 

INPLiT/OUTPUT SCf-tEOU!r:R -- TO~ ~ONITO~ 

LOGGll'llG SU!3R0tJTINES LOG'Jc'. 

J4A6 
J4A7 
3488 * 
34.139 * 
3490 "' 
3491 * 
3492 * 
3493 "' 
3494 * 
3495 '* 
3496 * 
3497 * 
3498 '* 
3499 * 
3500 * 
3501 * 
3502 * 
3503 * 
3504 * 
3505 * 
3506 * 
3507 * 
3508 * 
3509 * 
3510 LOG)( 
3511 
3512 

3513 

3514 LOG)(l 

3515 

3516 LOGX2 
3517 

3518 
3519 

BUG~UG 

3520 

USE CODF.: 
HEAD 0 

LOGX 

CLEAN uP, sEND MESSAG~. ANC Extr 

ENTERf!J WlTl-I 
C<XT> • TC8 
C()CJ) • JCS 

ENTER 8Y 

CALLS 
TSX L•:l$LOGX 

OiLCRLF 
OSLOG 
SUNLCK 
QSOEQ 

RETURNS TO O.L 
RETURNS WITH 

USES 

ass 
STX 
LCRLF 
TSX 
LOG 
TS>< 
UNLCK 
TSX 

ARG 
CHECK 
LXL 
ANX 
TZE 
CMP)( 
TZE 
TRA 
SSS 
DEQ 
XED 
LDX 
BUGU 
SET 
LOX 
STX 
TRA 

C(XT> • TCB 
C()Ul • JCB 

TSTE~P7.T (UPPER> 

0 ENTRY POI~T 
L,T$Tf"1P7•T sAvE RErnRN ADOPEss 

PUT A CR/LF ON ~ESSAGE 

L..,()$LOG 
RiOPFR\I 
O •. $lJNLCK 
RSOPFR"J 
LOGX?.~$8Z.LOGX1 
O,f$5R·.11t,T 
O..,l3$51"'1K•DU 
LOGX2 
O.., i3·~B1.• DU 
LOGXl 
$ERROR 
0 

LOG RUFFER TO TTY 

OP RELEASE QP cnNSOLE 
r.l$OP+cnxDEQ 
L.T,TE~P7•T RETRIEVE RETURN ADOR~SS 
(T$TEM~7.T> RUG IT 
AUGBLJG+1 
o,aUGSllG•DU 
o.rtrEMp7.r 
O.L RETURN TO CALLER 

109 

1970 
1980 
1990 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
20QO 
2100 
2110 
2120 
2130 
21'0 
2150 
2160 
2170 
2180 
21QO 
2200 
2210 
2'20 
2230 

2240 

2250 

2260 

2270 
2280 

2290 
2300 

2310 



MBR 01 09-17-71 D'I. 9:37 INPUT I OUTP!J T SCHEUUt ER -- JOS MONITOR ,,AGE 110 

0 LOGGI"IG -- SPEC UL SU8~0UTl'JES 

on 16('0 3522 USE CO'!JE 2330 
3523 HEAD 0 2340 
3524 • 2350 
3525 • 2360 
3526 * LCRLF 2370 
3527 * 2::seo 
3528 * PUT A CR/ LF l\J OUTPUT BUFf E.R 2390 
3529 * 2400 

001600 3530 LCRLF ess 0 ENT~Y PO I "IT 2•10 
001600 000022 7470 11 3531 STX L.TSTE~P6.T SAVE. RtT!JR:\l ADDRESS 2420 
001601 000(11!? 2J~n 07 3532 LDA A$CR•t'L GET A CR 2430 
0:)1602 001620 7n7n no 3533 TSX L.LCHR LOG l T 2440 

END OF BINARY CARD IOS00044 
001603 000012 2350 0-3 3534 LDA A$LF.DLJ GET A LF 2450 
001604 001620 707('.I 00 3535 TSX L.LCHR LOG IT. ALSO 2460 
001605 000022 2270 11 3536 LDX L.TSTEMP6.T RETRIEVE RETURN AOORESS 2470 

001606 3537 BUGU CT1TP1P6.T > 13UG IT 2480 
525217 8UG9UG SET BUGBUG+t 

Oil1606 525217 22CO 03 LDX o.euGBUG•DU 
001607 000022 74Cn 11 STX O.TSTEMP6•T 
00161C 000000 7100 17 3538 TRA O.L Rn URN TO CALLER 2'90 

3539 * 2500 
3540 .. 2!510 
3541 .. LSP 2520 
3542 .. 2!5JO 
3543 * PUT A. SPACE I"' OUTPUT RUFFER 2!5'0 
3544 * 2!550 

('101611 3545 LSP ass 0 LOG A SPA.CE 2560 
001611 000022 7470 11 3546 STX L .. TUE111P6• T SAVE RETURl\J ADDRESS 2!570 
001612 200040 2350 07 3547 LDA ASSP.-CL GET A SP 2!580 
001613 001620 7071'.' 00 3548 TSX L•LCHR LOG IT 2590 
001614 000022 2270 11 3549 LDX L.T$TE~P6.T RETRIEVE RETURN ADDRESS 2600 

001615 3550 BUGU fT$TEMP6.T> l!IUG IT 2610 
525220 81JG13UG SET BUGl3UG• 1 

001615 525220 2200 OJ LDX o. euGStiG. nu 
001616 000022 7 4"1 0 11 STX O.TSTEMP6.T 
001617 00000".1 7100 17 3551 TRA O.L RETURN TO CALLER 2620 

3552 .. 2630 
3553 * 2640 
3554 * LCHR 2650 
3555 * 2660 
3556 * PUT CHARACTER JN AL IN OUTPUT RuFFER 2670 
3557 * 2680 
3558 • 2690 

001620 3559 LCHR ass 0 LOG C~ARACTE!" IN A 2700 
001620 t'.100177 371:.i:i 07 3560 ANA A$MASK.DL IS[iLATE •SC t J CHARACTER 2710 
0r')1621 0(15400 7550 52 3561 STA LGTAL.SC rJROP C1-4ARACTER 11\JTO BUFFER 2720 
0r')1622 ooooon, 6070 17 3562 TTf O•L TF ~UFFER NOT FULL• ~ET URN TO CALLF.R 2730 
Ol'l1623 001641') 71!"n 00 3563 TRA LOG OTHERWISE FORCE ~UFFER 2740 



MBR 01 09-17-71 ".:1. '>ill y \i PUT I 0 l.1 T Pi IT SCH f. 0 U I ER - - J (JS MO~.; I TOR i:s•r;E 111 

G LOGGT'JG -- SPECIAL C)lJ8~0UT l ,'Jf S 

J5'S5 * 2760 
J566 * UICTF" 2770 
3567 * 2780 
3568 * LOG CI CJ) AS '·2 OCHL OIGJTS 2790 
3569 * 2600 

0~1624 3570 LOCF BSS 0 2At0 
0:')1624 000014 3200 0 ;3 3571 LCX 0.12.Du LnG 12 DIGITS 2820 
011625 001632 71 O(i no 3572 TRA LOCT f'IO IT 2630 

J573 * 2840 
3574 * 2A50 
3575 * LnCTU 2660 
3576 * 2870 
3577 * LOG CtQU) AS 6 OCTAL DJGtTS 2A80 
3578 * 2690 

001626 3579 LOCTU ass 0 2900 
001626 ooooois 32('11'.l OJ 3580 LCX 0.6.TlU LOG 6 DIGITS 2910 
OOH>27 001632 7100 00 3581 TRA LOCT no IT 2920 

3582 * 2930 
3583 * 29•0 
3584 * LOCTL 2950 
3585 * 2960 
3586 * LOG c tell) AS 6 OCTAL DIGJTS 2970 
3587 * 2980 

001630 3588 LOCTL ess 0 2990 
001630 000000 6360 06 3589 EAQ O. GlL MOVE NUMBER TO QL 3000 

END OF BJNOY CARD JOS00045 
001631 001626 71CO 00 3590 TRA LOCTU PR I l\IT AS QU 3010 

J5Q1 * 3020 
3592 * JOJO 
3593 * LOCT J040 
3594 * J050 
3595 * LOGS ncrAL DIGITS 3060 
3596 * ENTER WITl-4 3070 
3597 * c ( ~) • DIGITS TO UiG (LEFT JUSTIFIED> J080 
3596 * Cf 0) • NUl"IBER Of O I l» I TS 3090 
3599 * 3100 

001632 3600 LOCT 855 0 3110 
001632 CC0022 7471) 11 3601 STX L.,T$TEMP6•T SAVE RETURllJ ADORE SS 3120 
001633 000000 2350 o7 3602 LOCT1 LDA o.DL CLE4R A 3130 
01'1634 000003 73711 00 3603 LLS 3 GET NEXT D T GIT I llJ A 3140 
Or)1635 100060 C750 07 3604 ADA A$DQ.DL CO~JVERT TO ASCII DIGIT J150 
001636 00162r; 7o7n 00 36C5 TSX L.LCHR LOG IT 3160 
001637 000001 0600 03 3606 ADX 0.1.nu l=llJMP COUNT J170 
001640 001633 6040 00 3607 TMI LOCTt TES FOR 001\Jf 3180 
001641 000022 2270 11 3608 LOX L.TSTE"'1P6.T RET~IEVE RETUR"I ADORE SS Jt90 

001642 3609 BUGU <T'TEMP6•T> ~UT IT 3200 
525221 BuGSuG SET BuGBuG+1 

0r)1642 525221 22rn Q,J LDX o.RuGBuG.Du 
001643 000022 7400 11 STX O.T$Tf:~P6•T 
001644 000000 7100 17 3610 TRA o.L Rf TL.JPN TO CALLER 3210 



MBR 

END 

01 09•17-71 

01')1645 
001646 
001647 
001650 
001651 
001652 
001653 
001654 

0 

005410 
')04674 
005400 
000040 
777700 
001670 
000014 
005402 

001645 

001645 
7530 00 
2350 00 
1350 no 
03~0 07 
3750 07 
6000 00 
7350 00 
7550 00 

001655 000551 
OF BINARY CARD 
001656 005665 
0!)1657 OC5.420 
0!)1660 C-05402 
001661 000002 

001655 
7000 00 
10$00046 
cooo 00 
OOr'll'.'l 03 
0000 00 
0000 03 

001662 
001663 
001664 
001665 
001666 
001667 

001670 
001671 
001672 
001673 

004674 
004675 

004676 
004677 

000000 
000077 
001670 
000003 
001655 
777777 

001662 
7200 11 
3600 OJ 
6000 00 
1000 03 
6000 00 
7100 00 

001670 
004674 235(1 00 
005400 75~0 00 
005410 0730 00 
000000 7100 11 

004674 
oos420 r,i7o 40 
005422 0160 40 

004676 
177007015012 
111117123040 

001674 

tr-.JPUT/nUTPUT sc~EUULER -· Jr1s MONITOR 

LOGGING SU8RQi1TINES LOG 

3612 
3613 
3614 * 
3615 * 
3616 * 
3617 * 
3618 * 
3619 * 
3620 LOG 
3621 
3622 
3623 
3624 
3625 
3626 
3627 
3628 
3629 LOG1 

3630 

3631 • 
3632 * 
3633 * 
3634 LOG2 
3635 
3636 
3637 
36:18 
3639 * 
3640 * 
3641 * 
3642 * 
3643 
3644 LGTLO 
3645 LGTLl 
3646 
3647 LM1 
3648 LM2 
3649 

usE Co DE 
HEAD n 

LOG 

FLUSHES THE BUFFER TO OP CONSOLE AND RESETS TALLY WORD 

BSS 
SREG 
LOA 
SBLA 
ADLA 
ANA 
TZE 
ALS 
STA 
APE11,1Q 
TSX 

ARG 
ARG 
ARG 
ARG 
CHECK 
LXL 
ANX 
TZE 
CMPX 
TZE 
TRA 

0 ENTRY POINT 
LGREG SAVE REGISTERS 
LGTLO GET OUTPUT TALLY PROTOTYl'E 
LGHL COMPllTE l\IU"'!BER OF CHARACTERS TO ~ENO 
•Q40.0L TAKE OF BORROW• IF ANY 
$TAL~K.OL MASK TO CHARACTER COU~T 

LOG2 IF ZERO. NOTHlll,IG TO no 
18·6 RIGHT JUSTIFY COUNT IN AU 
LNC~R AND SAVE IT 
R$0PFR~.(LGBUF.DU).LNCHR.C2.0U> 
O. UPEND 

RSOPFRN 
LGl3UF.DU 
LNC~R 

2.nu 
LOG2.8$8Z•LOG1 
O.TSSR"l•T 
o.sssr~K.DU 
LOG2 
o.ssez.ou 
LOGl 
$ERROR 

MESSAGE OUT nK ON OP CONSOLE 

SSS 
LO• 
STA 
LREG 
TRA 

0 
LGTLO 
LGTAL 
LG REG 
o.L 

RE•lNITIALl7f OUT~UT TALLY 

RESTORE THE ~EGISTERS 
RETURN Tl') CAL.LER 

CONSTA~T AND STO~AGE A~EA 

USE 
TALLY8 
TALL YR 
EVEN 
OCT 
UASCI 
USE 

CONST 
LGBUF•120 
LGBUF+2.120•8 

1770071'.115012 
1.1os 
PREVIOUS 

TALLY FOR FILLING RUFFER 
TALLY JNCLUDJNr, JNITJAL ~EADER 

GRTCH BELL LF CR 
1-!EAUFR MESSAGE 

112 

J230 
3240 
3250 
3260 
3270 
3280 
3290 
3300 
3310 
3320 
3330 
3340 
3350 
3360 
3370 
3380 
3390 
3400 

3410 

3420 
3430 
3.440 
3.450 
3460 
3470 
3480 
3490 
3500 
3510 
3520 
3530 
3540 
3550 
3560 
3570 
3580 
3590 
3600 



MBR nt 09-17-71 ~9.937 Y NPUT /OUTPIJT SCHEUU1 E~ -- J ('l$ MONITOR "AGE t 13 

0 LOGGING SU8ROllT1NE5 LOG 

C'l:'.115400 3650 USE STORE 3610 
nos40C 3651 LGUL 855 1 WORKJNG TALLY 11/0RD 3620 
00!1401 3652 LGCTL ass TALLY to!ORO FOR LOGC PICl<!JP 3630 

005402 conooo ~acooo 3653 LNC~R ZERO **• NUMBER OF C .. URACTE'RS f('l LOG J640 
005410 3654 EIGHT J650 
005410 3655 LGRi:G SSS 8 TEMP RfGtSTER STORAGE 3660 
00~420 3656 Ev EN 3670 
no5420 3657 LG81JF ass 12~/4 8UF'Ff R FOR LOGr,J~G J680 
001674 J658 USE PqEv1ous 3690 

J659 *$* DI SK OF>C0\11 3700 



MBR Ot 09-17-71 

0 

001674 

INPUT/OUT?UT SCHEDULER -- TOS MONITO'"' P4GE 

OPE~ATOR JNTE~FACE -·O!SCRIPTION 

3661 
36f.>2 
3663 * 
3664 * 
3665 * 
3666 * 
3667 • 
3668 * 
3669 * 
3670 * 
J671 * 
3672 * 
J673 • 
3674 • 
3675 • 
3676 • 
J677 • 

USE CODE 
HEAD 0 

OPERATOR INTERFACE 

THE SKEDS I~PUT DEVICE fOPERATOR•S CONSOLE> IS A SINGLE 
RESOU~CE• AND HENCE MUST BE QUEUED FOR. (SEE LOGGING.) 
THE l~PUT ROUTJNES ARE CALLED BE A SET OF MACROS WHICH 
REMOVE SPECIFIED INFORMATION FRO~ TH' INPUT MESSAGE BUFFER. 

THE FnLLOWING ~ACROS CAN SE USED TO CALL THE INpUT ROUTl~E,1 

ICMR 
INl3LI( 
ICMD 
IDELM 

INPUT ~EXT CMAR FROM INPUT STREA~ 
INPUT NEXT NON•BLANK CHA~ 
INPUT THREE LETTER COMMAND 
INPUT THE HIGHEST PRIORITY DELIMTT~R 

114 

110 
120 
130 
140 
150 
160 
170 
1eo 
190 
200 
210 
220 
230 
240 
250 
260 
270 



M8R 11 09-17-71 

0 

C\31674 

li'.JPUT/ClUTP!JT SCHE:.JUI f.~ -- ros ~ON{TGR 

3679 
3660 
J681 * 
36A2 * 
36~3 * 
J6Pi4 * 
J6A5 * 
J6A6 * 
3687 I CHq 
3686 
J689 
3690 * 
3691 * 
36Q2 * 
J6QJ * 
36Q4 * 
36Q5 * 
J6Q6 IN8LI( 
36Q7 
36Q8 
J6Q9 * 
3700 * 
3701 * 
3702 * 
3703 * 
3704 * 
3705 ICMO 
3706 
3707 
3708 * 
3709 • 
3710 * 
3711 * 
3712 * 
3713 * 
3714 IDELM 
3715 
3716 

usE CO!JE 
1-1EAJ 0 

MACRO 
TSX 
ENDM 

MACRO 
TSX 
ENDM 

MACRO 
TSX 
ENDM 

<"JO•AF\GUMENTS> 
L•0$tC~R CALL SUBROUTINE 
lCHR 

TNFlLK 

<NO•ARGLJMENTS> 
L. 0$ I N9LK CALL SUBROIJTJ NE 
IN9LK 

ICMD 

<N0 .. ARGUME"'4f$> 
L.OSIC~D CALL SUBROUTINE 
ICMD 

IDEL~ 

INPUT THE HIGHEST PRJORJTV OFLIMJTER 

<NO•ARGLJMENTS> 
L.0$IDELM CALL SUBROUTINE 
IDELM 

PAGE 11s; 

2QO 
JOO 
JtO 
320 
JJO 
340 
350 
360 
370 
360 
JQO 
400 
410 
'420 
430 
440 
450 
460 
470 
41'0 
A90 
500 
510 
520 
530 
540 
5!1i0 
560 
570 
580 
590 
600 
610 
620 
6~0 
640 
650 
660 
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0 

END Of BINARY CARD 
001674 
001675 
001676 
001677 
001"00 
001701 
001702 
001703 
001704 
001705 
001706 
001707 
001710 
001711 
01')1712 
001713 
001714 
001715 
001716 
001717 

005460 
001713 
005462 
000177 
001702 
000004 
000004 
001716 
000040 
001676 
000077 
001711 
004560 
005461 
000000 
005461 
00546!') 
000000 
600000 
001711 

O::l1674 

001674 
Ir.JS00047 
23.dO 00 
6010 00 
2350 52 
37"50 07 
6070 00 
2350 07 
1151'."1 07 
6000 00 
1t50 07 
6020 00 
115(1 07 
6030 00 
2350 05 
7550 00 
7100 17 
23'50 00 
4500 no 
7100 17 
27!i('l 07 

7100 00 

005460 
1"105460 
005461 
(101720 

I NP lJ T I 0 U T PUT SCH E Ll U I E ~ - - l 0 S MM' I T 0 R 

o~~~TOR INTERrACt -- lCHR 

3718 
3719 
3720 • 
3721 • 
Jn2 • 
3723 • 
3724 • 
3725 • 
3726 * 
3727 * 
3728 * 
3729 * 
3730 * 
3731 * 
3732 * 
3733 * 
3734 * 
3735 * 
3736 * 
3737 * 
3738 * 
3739 ICM~ 

3740 
3741 
3742 
3743 
3744 
3745 
3746 
3747 
3748 
3749 
3750 
3751 
3752 
3753 ICH~3 
3754 
3755 I Cl·H~ 1 
3756 
3757 
3758 ICH~2 
3759 
3760 * 
3761 * 
3762 
3763 Rf LG 
J764 LTCMR 
3765 

USE CODE 
HEAD n 

ICHR 

GET NtXT CH•RACTFR T~RnWJNG AWAV CnNTROL CMARACTER5 
EXCEPT FOR CARqIAGf RtTURNS AND ruqNtNG ON BITS 
FOR SPECIAL CHARACTERS FROM TA~LE ASASCT~ 

ENETEi;;i ~ITH 

CfXTl • TCEl 
C<XJl • JCB 

ENTER BV 
TSX L•O$JCHR 

RE TUR f\! S T 0 0 • L 
RETURf\1$ w I TM 

C()CT> • TCB 
C<XJ> • JCB 
CrAL> • NEXT CHARACTER 

ess 0 ENTRY PQT"IT 

SZN RFLG TEST RE·READ FLAG 
TNZ ICHRt IF ON• GET LAST CHARACTER 
LDA ITAL.SC OTHERWISE GET NEXT CHARACTER 
•NA A$MASK.DL MASK OFF GARBAGE 
TTF •+2 GOT A CHARACTER 
LDA A$EQT-9SDEL1~+8STERM•DL FAKE END QF LINE 
CMPA ASF.OT•q$DELI~-RSTERM.DL TEST FOR ENO OF LINf. 
T7E ICHR2 YES 
CMPA A$5P-e~DELJM.DL 'CHECK FnR CONTROL CMARACTERS 
TNC ICHR+2 IGNORE THEM 
CMPA ASLA•2•DL SEE If SPECIAL 
TRC *+2 NOPE 
LOA ASASCT3·32.AL GET SPECIAL BITS FRO~ TA~LE 
STA LTCHR UPDATE LAST CHARACTER 
TRA O.L RETURN TO CALLER 
LOA LTCHR GET LAST CHARACTER INSTEAD 
SlZ RFLG TURN OFF THE RE•READ FLAG 
TRA O•L RETURN TO CALLER 
ORA BSDELIM+BSTERM.DL •OR I~ SPECIAL BITS 
TRA I CHR3 

usE 
ass 
ass 
USE 

STORE 
1 
1 
PREVIOUS 

RE-RfAO FL4G 
l4ST CHARACTER PEAO 

i:tAGE 

680 
6QO 
700 
710 
720 
730 
7.40 
7~0 
7~0 

170 
760 
790 
800 
RtO 
820 
830 
840 
850 
860 
870 
seo 
890 

900 
910 
920 
930 
940 
950 
960 
970 
9A0 
990 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1010 
1080 
1090 
1100 
1110 
1120 
11 JO 
1140 
1150 



MBR 

0 

001120 000021 

END oF BINARY CARD 
001721 001674 
001722 200040 
0'11723 001121 
001724 000021 

001725 
001726 
001727 

525222 
000021 
000000 

001720 
447('1 11 

001721 
IoS00048 
7o7o oo 
1150 07 
6000 00 
7'?..7 0 11 

001725 
5::>5222 

2200 OJ 
4400 11 
7100 17 

TNPtJT/nUTP·JT SCHEtJUl E~ -- tOS MO~ITOP 

3767 
J7~B 

3769 * 
3770 * 
3771 * 
3772 * 
3713 * 
3774 * 
3775 * 
J776 * 
3777 * 
3778 * 
3779 * 
3780 * 
37'31 * 
3782 * 
3783 * 
3784 * 
3785 * 
3786 * 
J7f).7 * 
3788 * 
3789 lNBL'< 
3790 
3791 

3792 
J79J 
3794 
3795 

3796 

BUGC!!JG 

USE CODE 
1-1E ~D 0 

tNBLK 

GETS ~EXT (NON•BLAN~) CHARACTER IN AL 

ENTER WITH 
C (Xf) • TC~ 

CCXJ> • JCEl 
ENTER BY 

Tsx L .. ostNBLK 
CALLS 

OSICHR 
RETURNS TO Q,.L 
RETURNS WITH 

C OCT> • TCB 
CCXJl • JCB 
CcAL> • NEXT NON•BLANK CHARACTER 

ass 
SXL 
ICHR 

TSX 
CMPA 
rzE 
LXL 
SUGL 
SET 
LOX 
sxL 
TRA 

0 
L,. T $TEMF'7 • T 

L,.QSICHR 
A$S?,.DL 
·-2 
L. TSTE"'P7 • T 
CT$TEM?7,.T> 
BUGBUG+l 
0•9UG6UG•DU 
o.rsrE1o4p7•T 
0,.L 

ENTRY POINT 
SAVE Rf TURN ADDRESS 
GET NEXT C~ARACTER 

TEST FOR A BLANK (SPACE> 
IF SO• IGNORE IT 
RETRIEVE RETURN ADDRESS 
9UG IT 

RETURN TO CALLE:R 

1170 
1180 
1190 
1200 
1210 
1no 
12JO 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
lJJO 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 

1420 
1430 
1440 
1450 
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001730 
001731 
001732 
001733 
001734 

001735 
001736 
001737 
no174o 
001741 
001742 
001743 

0 

000023 
005461 
200000 
002105 
OC546C 

00172C 
400000 
001742 
2CCOOC 
t)C1743 
005461) 
OC0023 

001744 525223 
001745 000023 

END OF BINARY CARD 
001746 000000 

001730 

001730 
4470 11 
2350 00 
3150 07 
6000 00 
0540 00 

001735 
7070 00 
3150 07 
6010 00 
31~0 07 
6010 00 
05.dO 00 
7270 11 

001744 
525223 

2200 03 
4400 11 
IOS00049 
7100 17 

J NPUT /OUT?UT sc~EDUI ER -- J OS Mnt'-.J [TOR 

3798 
3799 
3800 .. 
3801 • 
3802 .. 
3803 • 
3804 • 
3805 • 
3806 • 
3807 .. 
3808 • 
3809 • 
3810 • 
3811 * 
3812 * 
3813 * 
3814 • 
3815 * 
3816 • 
3817 • 
3818 * 
3619 * 
3820 • 
3621 * 
3822 * 
3823 I DELl'l 
3824 
3825 
3826 
3827 
3828 
3829 

3830 
3831 
3832 
3833 
3834 
3835 
3836 

3837 

BIJG13UG 

USE CODE 
HEAD 0 

I OEL1"1 

THIS SUBROUTINE LOOKS FO~ THF ~IGHEST PRIORITY OgLtMITER 

E~TER WITH 
C(l(T) • TCB 
CCXJl • JCE< 

ENTER 13Y 
TSX L•O$JDEU'1 

CALLS 
OStNRLK 

RETURNS TO O.L 
RETUR~JS w I TH 

CCXT> • TCEI 
C(XJ> • JCB 
CCAll • OELI~ITING CHARACTER 

us Es 
NO LOCALS 
TSTEMP5.T CLOWER> 

CLOBBE:RS C<XO> 

BSS 
SXL 
LDA 
CA"IA 
TZE 
AOS 
INBLt< 
TSX 
CANA 
TNZ 
CANA 
TNZ 
AOS 
UCL 
SUGL 
SET 
LDX 
SXL 

TRA 

0 
L. TSTE."'!P!S• T 
LTCHR 
BS DELI""• DL 
FQRER 
RFLG 

L. 0$ I N3U< 
BSTE~M. DL 
•+J 
BSDELJ'"l.OL 
*+2 
RFLG 
L. TUE"'1P5• T 
curn1r:ts.r> 
BuGquG+1 
o.BuGBUG•DU 
O. T $TE."'IP5• T 

SAVE RETUR~ ADDPESS 
GET BACK LAST CHARACTER 
MUST HAVE BEEN A DELIMITER 
IF ~or. FORMAT ERROR 
BACK OVER IT 
GET NEXT NON•BLANK 

SEE IF TERMINATOR 
IF SO• BACK OVER IT 
SEE If DELl~ITER 
IF sn RETURN 
MUST HAVE ~EEN A S?ACE 
RETRIEVE R~TURN ADDRESS 
8UG IT 

RETURN TO CALLER 

118 

1480 
1490 
1500 
1510 
1!520 
1'530 
1540 
1550 
1!560 
1'570 
1!580 
1590 
1600 
1610 
1620 
1630 
1640 
16!50 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
17JO 
1740 
1150 
1760 
1170 
1780 
1190 

1eoo 
1810 
1R20 
18JO 
tR40 
1850 
1860 
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001747 
001750 
01)1751 

001752 
001753 

001754 
001755 
001756 
01)1757 
0111760 
001761 
001762 

001763 
001764 
001765 
001766 
001767 
001770 
001771 

0 

000022 
004700 
000044 

001720 
001755 

001674 
740000 
001766 
000033 
000011 
000011 
001754 

001674 
74000C 
001763 
00546C 
000000 
000044 
000022 

001772 525224 
END OF BINARY CARD 

001773 000022 
001774 000000 

1101741 

O:Jt7H 
4470 11 
2360 00 
22~0 03 

001752 
7071) 00 
7100 00 

001754 
7070 00 
3t5Cl 07 
6010 00 
7350 00 
7770 00 
1231) OJ 
6011'.' 00 

0017e>J 
7070 00 
3150 07 
6000 00 
054n oo 
7760 1 J 
7370 00 
7270 11 

001772 
525224 

2200 03 
1osoooso 
44CO 11 
7100 t7 

004700 
004700 04004~040040 

CHH 7 75 

f ~PUT /OUTP 1 JT SCl-'EOiJI ER -- I OS MON 1 TOR 

OPERATOR JNTE~FACE -- GET CO~MAND 

J8J9 
3840 
3841 * 
3842 * 
3843 * 
3844 * 
3845 * 
3846 * 
3847 * 
3848 * 
3849 ICMTJ 
3850 
3851 
3852 
J853 

3854 
38'55 I CMD 1 

J856 
3857 
J8CS8 
J859 
3860 
3861 
3862 

3863 
J864 

USE 
ME A 0 

CO'JE 
0 

lCMD 

PICK uP A 4 CHARACTER OR LESS SYMBOL FOR C0:·11'1AND NAME. 
T~RO~ AWAY ALL ALPHARETIC CHARACTERS AFT~R THE FIRST 4 
UNTIL REACHING A DIGIT. DELI~ITER• OR TERMINATOR. 

SSS 
SXI.. 
LDQ 
LOX 
INBLK 
TSX 
TRA 
ICHR 
TSX 
CANA 
TNZ 
ALS 

0 
L. TUE"1P6. T 
BLNKS 
Y.16.DU 

L.O$ICHR 

ENTRY POINT 
SAVE RfTURN ADDRESS 
PAO Q WITH aLANKS 
GET UP TO FOUR 9•9IT Cl-IARACTER5 
GET FIRST NON-BLANK CHARACTER 

ENTER LOO? 
GET NEXT CHA~ACTER 

B$TERM+BSDfLIM+BSDIGJT+8$0PR.DL SEARCM FOR END ~F 

ICMD2 EXIT• IF FOUND 
36-9 MOVE TO TOP OF A-REG 
9 NOW INTO 80TTOM nF Q•REG 
y.9.DU DECREMENT 9-RIT CHARACTER COUNTE~ 
IC~Dt TEST FOR DONE 

noNE. FIND END OF COMMAND 
L.OSICHR 
8$TF.RM+gSDELIM+B$QJGIT+B$0PR•DL 
*•2 KEEP SEARCMING FOR ENO 
RFLG SET RE•READ FLAG 

1890 
1900 
1910 
1920 
19JO 
19AO 
1950 
1960 
1970 
1980 
1990 
2000 
2010 
2020 
2030 

2040 
2050 

CO~MAND060 

2070 
2080 
2090 
2100 
2110 
2120 

2130 
2140 

3865 ICMD2 
3866 

LLR 
SEILx 
HJZ 
ICHR 
TSX 
CANA 
rzE 
ACS 
QLR O•Y POSITION LEFT JUSTfFIED. BLANKED FTLL 

2150 
2160 
2170 3867 

3868 
3869 

BUG~UG 

3870 
3871 * 
3872 * 
3873 
3874 BLNKS 
3875 
3876 •$• 

LLS 
LXL 
BUGL 
SET 
LDX 

SXL 
TRA 

USE 
uASCI 
USE 
DISK 

J5 MOVE INTO A•REG 
L.T$TEMP6•T RETRIEVE RETURN ~DORESS 

<T'TEM?6•Tl BuG IT 
BuGquG+l 
O.BUG8UG•DU 

O. T$TE>-1P6• T 
o.L 

CQ~ST 
1. 
PREVJOLJS 
OPCON 

RETURN TO CALLER 

2180 
2190 

2200 
2:?10 
2220 
2230 
2240 
2250 
2260 
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0 

001775 

001775 
001775 

001775 001467 7000 00 
0'11776 000000 62'-r" 11 
0')1777 OC0005 2210 12 
002000 0001)01) 6~10 12 
002001 002011 6?.00 00 
002002 t'.100004 7400 11 
002003 000004 6200 11 
002004 005162 717(l 00 
002005 000005 2210 12 

002006 
525225 

002006 525225 2200 OJ 
002007 525225 2220 03 
002010 003171 7 tl)O 00 

INPUT /l')UTPIJT SCHE DUI ER -- l OS MON I TOR 

OPE~ATOR INTERFACE -· E~TRY 

3878 
3879 
3880 * 
38A1 * 
3882 * 
3883 * 
.3884 * 
J6A5 * 
38A6 * 
3887 * 
3888 * 
3889 * 
3890 ENTER 
3891 

BUG9UG 

3892 

USE CODE 
HEAD 0 

THE OPERATOR J~TERFAC~ JS ENTERED FROM THE NOTJFV SERVJC~ 
ROUTINE ON RECEIPT OF A CAUSE FROM Tl-IE JnB STRE"A~ SCHEDULER 
TO READ THE CONTROL TT V • IT SE TS UP THf NECESSARY HSI( TO 
TAL~ wITH THE OPERATOR. ·~n EXITS rn CO~TINUE NOTIFY SERVICE. 

ess 
BRA NC~ 
TSX 
EA X 
LDX 
EAX 
EAX 
STX 
EAX 
XED 
LDX 
BUGXR 
SET 
LDX 
LDX 
TRA 

0 
NQF'ASS.INPUT 
o. TS GETT 
x. o.r 
T.TSLI'JK.X 
r.o.x 
o. INPUT 
O.TSTFH.T 
O.ClSOF"FST•T 
Q$0'1'.10+QSTASK 
T.TSLINK.X 
( o. x) 
BUGl3UG+1 
O.~UG9UG•DU 
x.BUGBUG.DU 
CSNS~VX 

CREATE TASK TO CONVERSf ~ITH OP 

RE•ISSLIE l\IOTIFY 

120 

110 
120 
1.Jo 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 

250 



MBR 

ENO 

01 09-17-71 

002011 

002012 
002013 
002014 

0 

001517 

001645 
f'.1C020(' 
005463 

OF BINARY CARD 
002015 000536 
002016 005665 
002017 005464 
002020 005463 
002021 000002 

002022 
002023 
002024 
002025 
002026 
002027 
002030 
002031 

002032 
002033 
002034 
002035 
002036 
002037 
on204o 

000000 
000077 
002032 
000003 
002015 
000035 
002015 
777777 

000000 
777777 
002015 
000014 
000140 
005464 
005462 

002041 005526 
002042 005461 

END OF BINARY CARD 
002043 00546C 

002011 

on2011 
0:12011 

7o7n oo 
002012 

7070 00 
235('1 OJ 
7550 00 

002015 
IOS00051 
7000 00 
ooco no 
0000 OJ 
cooo 00 
0000 OJ 

002022 
7200 11 
36CO 03 
6000 00 
1000 n3 
6000 00 
1noo o3 
6000 00 
7100 00 

002032 
2350 11 
3750 OJ 
6000 00 
7710 00 
0750 07 
2750 03 
7550 00 

002041 
4500 00 
4500 00 
IOS00052 
4500 00 

I"JPUT/f'1UTP,JT SCHEJJUI f~ -- trJS MOf\JITOR 

nPf.RATnR INTE~FACE -- TNTTIALI7E 

3894 
J8Q5 
J896 * 
J897 * 
3898 * 
3899 * 
3900 * 
3901 * 
3902 INP!JT 
39r.3 

3904 l"JP1 

3905 
J9Q6 
3907 * 
3908 * 
3909 * 
3910 l"JP2 

3911 

3912 • 
3913 * 
3914 * 
3915 INP1 
3916 
3917 
3918 
3919 
3920 
3921 
3922 
3923 l"IP4 
3924 
3925 

USE CC1!JE 
1--iE Au 0 

TNITlAL17.ATION 

INITIALIZE I~ nROER TO TALK WITH OPE~ATOR 

ass 
LOGS 
TSX 
LOG 
TSX 
LOA 
STA 

0 

L .. OSLOGS 

L. .. OSLOG 
18FSz•4.DU 
INCHR 

READ INPUT FROM CTY 

E"ITER HERE rn SET CONVERSATIONAL MCOE 
SEIZE CTY. LncK IT. SEND IOENTIFTER 

GET NUMBER OF CHARACTERS Tn READ 
SETUP FOR READ 

REAU RSOPFRN.(19UF.DU>.INCHR.(2•DU> 

o.sRe:An 
FUOPFR'J 
IBUF.DU 
INCHR 

TSX 
ARG 
ARG 
ARG 
ARG 
CHECK 
LXL 
ANX 
TZE 
CMPX 
TZE 
CMPX 
TZE 
TRA 

2 .. nu 
INPJ,.B$9Z.INP2.BSTRO.INP2 
O.TSSRW1•T 
o.sssr~1< .. nu 
INPJ 
o. BUH. OU 
I Nl'2 
o.eSTRO•DU 
INP2 
!ERROR 

BSS 0 
LDA TSSRw1 .. r 
ANA -1.ou 
TZE INP2 
ARL 18•6 
ADA STAL+STALYB•DL 
QRA IBUF.Du 
STA ITAL 
BSS 0 
STZ ERCMD 
STZ LTCHR 

STZ RFLG 

GET NUMBER OF CHARACTE~ RECEIVED 
TSOL..ATE NUMBER 
NQTHIN~. READ AGAI~ 

MOVE LENGT~ TO CHARACTER TALLY P~StTION 
SET TALLY eYTE BIT AND BUMP TALLY ~Nf. 
SET IN ADDRESS 
SAVE AS WORKING TALLY 

RESET COMMAND EPROR COUNT 
RESET LAST CHARACTER RECEtvED 

RESET PE-READ FLAG 

1 21 

270 
2~0 

290 
JOO 
310 
320 
330 
340 
350 
360 

370 

380 
390 
400 
410 
420 
430 

450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
seo 

590 



MBR 

002044 002045 7100 00 

005462 
000040 

005462 005464 ~024 40 
005463 000000 oncooo 

005464 
005464 107105124040 
005470 004004004~04 

000005 
005471 

005524 004004004004 
002045 

INPUT/OUTPUT SCMEDUL ER •• TOS MONITOR 

OPERATOR I~TERFACE •• TNITlALIZE 

39~7 
3928 * 
3929 
3930 l13Ft;Z 
J931 ITAL 
3932 It-..1C~~ 

3933 * 
3934 * 
J935 IBUF 
3936 
3937 
3938 lLEN 
3939 
3940 
3941 
3942 *'h 

TRA 

usE 
EQU 
ULLY~ 
ZERO 

SSS 
UASCI 
OCT 
EQU 
ass 
OCT 
USE 
DI SI< 

LSCA~ 

STORE 
32 

**• 

GO TO LINE SCA~ 

LENGTH OF INPUT BUFFER 
t !IJPUT TALLY WORD 
NUMBER oF CHARACTERS T~ READ 

0 INPUT AREA 
4•GE'T LP01# fXtT 
004004n04004 FAKE END OF READ 
*-1'3tJF SIZE OF FAKE REAO OIQRnS> 
I8FS1•JLEN RESERVE REST OF BUFFER 
004004004004 PAD THf ENO 
PREVIOUS 
LSCAN 

122 

600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
100 
710 
120 
7JO 
740 
750 



MBR 0\ 09-17-71 

002045 
002046 
002047 
002050 

002051 
002052 

0 

005460 
005461 
600046 
005525 

600004 
002070 

002053 00172C 
002054 400000 
002055 002051 

00.2045 

002045 
4500 00 
2350 00 
1150 07 
6QOO 51 

002051 
1150 o7 
6000 00 

END OF BJNA~Y CARD 
002056 00546(' 

002053 
7070 00 
3150 n7 
6010 00 
IOS0005J 
~540 00 

002057 
002060 
002061 
002062 
002063 
002064 
002065 
002066 
002067 

001747 
005526 
000000 
012Joo 
004717 
002075 
777777 
005525 
oooooc 

002057 
002057 

7070 00 
05AO 00 
2220 03 
5202 02 
1150 12 
6010 00 
2220 12 
74#>(') 00 
71CO 12 

005525 
52~226 

005525 525226 00~0 00 
005526 000000000000 

l'.102070 

TNPur/OurP,1r SCHEUutfR -- TOS MONl10R 

3944 
3945 
3946 * 
3947 * 
3948 * 
3949 * 
.J950 * 
3951 * 
3952 * 
J953 * 
J954 * 
,3955 LgCA"I 
3956 
3957 
J958 
39'59 
3960 LSC"ll 
3961 
3962 

USE COT)E 
~EAD 0 

LtNE SCA"J 

THIS ROUTINE R~COGNIZEs COMMA~Ds. A TERMINATOR 
ON THE LAST CO~MANO OF AMPERSAND IS TAKEN TO 
INDICATE A R~PETITIO~ OF THAT COMMAND, fLSE 
A NEW COMMAND TS PICK~D UP AND EXECUTED. 

8$$ 
STZ 
LOA 
CMPA 

0 
RFLG 
LTCHR 
A$AM?E:q,DL 
LCOMn,r 
0 
A$EOT1DL 
LSCNX 

CLEAR THE RE•REAO FLAG 
GET LAST CHARACTER 
SEE IF REPEAT COMMAND 
ve:s--ua r r 

CHrCK FOR CARRIAGE RETURN 
YES••'MORE?' 

OAGE 

3953 

TzE 
BSS 
CMPA 
TZE 
IN9LI( 
TSX 
CANA 

GET NEXT NON-BLANK CHARACTER IN A 

3964 
3965 

3966 
J967 LSCt..J3 
3968 

TNZ 

AOS 
BSS 
ICM.LI 
TSX 
AOS 
LDX 
RPT 
CMPA 
TNZ 
LDX 
STX 
TRA 

L10$JN9LK 
8$TERM, DL 
LSCNt 

RFLG 
0 

L.OSJCl.!D 
ERCMD 
x.o .. nu 
CMDLN•21TZE 
CMDT'31X 
CMDER 
x.-1.x 
X1LCOMn 
o. x 

SEE IF EXTRA TERMINATOR 
IS sn--cHECK IT OUT 

BACK UP OVER IT 

ONE MORE COMMAND 
lNJTIALllE X FOR RPT 

SEARCH TABLE 
NO SUCH COMMAND 
GET POINTER FROM TA~LE 
SAVE POINTER TO ROUTINE 
BRA:\ICH OP>.J IT 

3969 
3970 
3971 
3972 
3973 
3974 
3975 
3976 
3977 * 
397B * 
3979 * 
3980 * 
3981 
39~2 
39~3 
3984 

POINTER TO LAST COMMAND FOR REPEATING 

3985 

usE 
8UGl3UG SET 
LCOMD ARG 
ERC"10 DEC 

USE 

STORE 
BUGBUG+t 
BUGRUG 
0 

PREVIOUS 

POJ~TER TO LAST COMMAND 
COMMAND NUMBER CUR~ENTLY ACTIVE 

123 

110 
120 
130 
140 
150 
160 
170 
1eo 
190 
200 
210 
220 
2JO 
240 
250 
260 
270 
2AO 
290 
JOO 

310 
320 

3JO 
340 
J~O 

360 
370 
JAO 
JQo 
400 
410 
420 
4JO 
440 
450 
4~0 

470 
480 
490 
500 
510 
520 



MBR 01 09-17-71 IJQ.Q37 INPUT /OUTF'IJT SCHEOUI ER •• JOS ~O~ITOR !)AGE 124 

c OPERATOR l'IJTERFACE -- t.1QRE 

002070 J987 USE CODE 540 
3968 HEAD 0 550 
3989 • 5fl0 
3990 * 570 
3991 * MORE? seo 
J992 * 590 
3993 * THIS ROUTl"IE ASKS THE OP FOR MORE COMMANns. 600 
.J994 * l\JOTE THAT IT RrLEASES ANO THEN SEIZES THE CONTROL TTY 610 
3995 * TO ALLOW A"IV OTHER 1'4AITING TASKS TO LOG THEIR MESSAGES. 620 
3996 * 6:30 

002070 J997 LsCNX BSS 0 640 
002070 399l' LOGX RELEASE CO~TROL -- ALLOW ("ITl-lERS TO SPEAI( 650 

002070 001560 7071) 00 TSX L.OSLOGX 
002071 3999 LOGS SEIZE CONTROL AGAIN 660 

002071 001517 7o7n oo TSX L.OSLOGS 
002072 4000 LOGC MOR MS 'MORE? , 670 

002072 004701 23'50 00 LDA MQRMS 
002073 001543 7070 00 TSX L.O$LOGC 
002074 002012 7100 00 4001 TRA 1Np1 RE.AD REpLY 6ao 

4002 * 690 
004701 4003 usE CONST 700 

004701 004702 0013 40 4004 MOR-.,$ TALLY14 •+1.10+1.o ••MORE? • 710 
004702 177177015012 4005 OCT 177177015012 WARM UP TTV 720 

ENO Of' BINARY CARD IOS00054 
004703 115117122105 4006 U~SCI 2."10RE? 730 

002075 4007 USE PREVIOUS 740 
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002075 
002076 
002017 
002100 
002101 

002102 

002103 
002104 

004705 
004706 
004707 

002105 
002106 
002107 

0 

002075 
002075 

004705 2350 00 
001543 7o7n no 
005'526 23So no 
000001 375n 01 
100060 275("1 07 

002102 
00162c 7o7o oo 

002103 
001645 7070 00 
002070 710(i 00 

004705 
004706 0024 40 
177177015012 
103117115115 

002105 

002105 
no21 o5 

004713 2350 00 
001543 7070 00 
002075 7100 00 

004713 
ENO OF BINAPY CARD IOSOOOS~ 

004713 004714 0021 40 
004714 11111101sc12 
004715 106117122115 

002110 

11\IPUT/rjUTPIJT SCHEUUI ER -- ros MQt-.JITOR 

oPER~ToR I~TE~FACE -- CoMMA~D/FoR~AT ERRQRS 

4009 
4010 
4011 * 
4012 * 
4013 * 
4014 * 
4015 * 
4016 * 
4017 * 
4018 * 
4019 CHDER 
4020 

4021 
4022 
4023 
4024 

4025 

4Q26 
4027 * 
4028 
4029 CER~ 
4030 
4031 
4032 
4033 * 
4034 * 
4035 * 
4036 * 
4037 * 
4038 * 
4039 * 
4040 * 
4041 F'ORF.:R 
4042 

4043 
4044 * 
4045 

4046 FERR 
4Q47 
4048 
4049 
4050 *S* 

USE CO:Jf 
HEAU 0 

CMCER 

rHls R0UTI~E Is ENTEREn wHfN A COMMAND CAN ~OT BE QECOGNT7FD. 
IT TELLS WHICH COMMAND WAS INVALID C9Y ~UM~ERI A~D AS~S 

FOR MnRE I !\JPUT. 

ess 
LOGC 
LOA 
TSX 
LDA 
ANA 
ORA 
LCHR 
TSX 
LOG 
TSX 
TRA 

0 
CERR 
CERR 
L.0$LOGC 
ERCMD 
7.nL 
A$TJO.DL 

L.0$LCHR 

CONST 

'COMMAND ERRnR #' 

GET NUMBER OF THIS COMMAND 
t SOLA H NU"'1BFR 
MAP INTO ASCII DIGIT 
PRINT IT 

FLUS!-! BUFFER 

MORE? 

USE 
TALLYt! *+1.19+1•0 'COMMAND ERROR #' 

177177015012 oCT 
uASCI 
USE 

4.COMMAND ERROR # 
PREVTOUS 

FQRER 

THIS ROUTINE IS f.NTER~O WHEN ONE OR MORE PARAMETERS FOR A 
VALID CQMMAND CAN NOT BE RECnGNIZED. IT SCR~AM5 AND THE~ 
CALLS •CMDER•. 

ass 
LOGC 
LDA 
TS>< 
TRA 

0 
FERR 
FERR 
L.OSLOGC 
CMDER 

USE CONST 

TALL YB 
oCT 
UASCI 
USE 
DISK 

•+1,.16+1,.0 
177177015012 
2,.FORMH ERROR 
PREVIOUS 
COMMAN!lS 

FQ~MAT ERROR 
FORMAT ERROR 

EXIT TO COMMAND ERROR 

'FORMAT ERROR' 

125 

760 
770 
7~0 

790 
800 
eto 
e2o 
8~0 
640 
850 
860 
870 

880 
890 
900 
910 

920 

930 
940 
950 
960 
970 
9eo 
990 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 

1100 
1110 
1120 

1130 
1140 
1150 
1160 
1170 
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Cl OPERATnR I~TERFACE -- CO~MA >Jlj UPLE 

on110 4052 USE CODE 110 
4053 HEAD 0 l~O 
4054 • 130 
4055 * 140 
4056 * COMMA NO TA8Lf 150 
40'57 * 1fl0 
4058 * THESE COMM .O~t'I S ARE I f\ ALPHAdfTICAL ORDER 170 
4059 * 1AO 

0~4717 4060 usE CO\IST 190 
(H)4717 4061 C"10T8 SSS 0 8ACi<WAPO COMMA"ID TABLE 200 

004717 10513Cl11124 4062 UASCI 1.EXIT F X J T -- RELEASE TTV 210 
004720 co2Jn 0000 Ui) 40'13 ARG OPX 220 
004721 107105124040 4064 UASCI 1.GET REOPfN CLOSED PEqJPHERAL 2~0 
004722 002110 COO('l 00 4065 ARG GET 240 
01')4723 113111114114 4066 UASCI 1.l<JLL Ktll A PERIPHERAL DEVICE 250 
004724 00222(1 ooco 00 4G67 ARG KILL 2flO 
004725 122105114105 406~ UASCI 1.RELE.AsE CLOSE • PERIPHERAL 270 
004726 002251 0001'.' QI) 4069 ARG REL 2AO 
004727 1221G!S123124 4070 UASCI 1.RESTART REST.ART A PERIPHERAL 2QO 
004730 cn2277 r;o~n no 4071 ARG STRT JOO 

000012 4072 CMDLX EQU *•CMDT9 TAR LE LENGTH 310 
noonos 4073 CMDLl\I EQU CMDLX /? NUM3tR OF TAR LE ENTRIES J20 
(Hlt?l 1 0 4074 USE PREVIOUS 330 

4075 ·i· DISK OGET J.SO 
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0 

0 J .;> 11 lJ 

002110 
002111 
01)2112 

00<110 
002332 7o7n oo 
OC0023 7420 11 
000020 4440 11 

002113 000002 
002114 200000 
002115 002206 
OF BIN~~y CAkD 
002116 ocoooc 
002117 OC5157 
002120 002206 
002121 005535 
002122 000002 
0".12123 000027 

002124 
002125 
002126 
t'J02127 
002130 
002131 

002132 
002133 
002134 
002135 
002136 
002137 
002140 
002141 

000667 
005527 
000014 
000001 
000027 
000000 

oooooc 
000077 
Or)2142 
000003 
002124 
000013 
002204 
777777 

2Jsn 14 
3150 03 
6000 00 
IOSOOOS~ 
2350 14 
1150 00 
6ocn oo 
75~0 00 
2200 12 
7400 11 

002124 
7oan oo 
ooro oJ 
oon(l oJ 
000('1 OJ 
0000 11 
0000 OJ 

002132 
7200 11 
3600 03 
6QO('l 00 
1non oJ 
60CO 00 
trH'O 03 
6onn oo 
7100 nn 

00;>142 
002142 000023 2220 11 

r '~ P u T I n u T P ' J T s c HE tJ u 1 E ~ - - 1 o s M o ~· l T u R 

4077 
4C78 
4079 * 
4080 * 
4081 * 
4082 * 
4083 * 
40~4 * 
4085 * 
4086 * 
40~7 * 
4088 * 
4C89 GET 
4090 
4091 
4Q92 
4093 * 
4094 * 
4095 * 
4096 
4097 
4098 

4099 
4100 
4101 
4102 
4103 
4104 
4105 GET1 

4107 * 
4108 * 
4109 * 
4110 GET2 
4111 

\.JSE CODE 
HEAJ 0 

GET CO"°'MAND 

RE•OPFNS THE PFRIPHERAL JOENTJFJED RY THE FOUR L~TTER 

A88REVJATION. THE FnRMAT IS: 

sss 
TSX 
STX 
SXL 

a 
L,.PF:~l 

X•TSTEMP5•T 
z,.T$TE"'lP5 .. T 

GET PERIPHERAL lNFORMATIO~ 

SAVE TYPE: ANO 
nEvICE PnlNTFRS 

CHECK IF CURRENTLY CLOSED 

LOA 
CANA 
TZE 

LOA 
CMPA 
TZE 
SH 
LDX 
STX 
OPE'-' 
TSX 
A.RG 
AF~G 
A.RG 
ARG 
A.RG 
CHECK 
LXL. 
ANX 
rzE 
CMP)( 
rzE 
CMPX 
TZE 
TRA 

R$FLAG,. Z 
RSCLC'.lSE,.Du 
GETS 

GET PERIPHERAL FLAGS 
CHECK IF CLOSED 
IG~ORE COM~ANO IF NOT 

R$AA9R,.7. GET ITS NAME 
QiQP00+Q$A88R OoN'T ALLOW OP TO 
GETS FOOL wlTH HIS CONSOLE 
PTN+6 co~STRUCT TRf E•NAME 
Q,.R$ELT .. x GET ELEMENT SIZE 
o,.T$TE"'lP1•T SA.VE FOR OPEN 
<PTN,.DU> .. <PTS.DU> .. c1-DU> .. <TSTEMPt .. T> .. <o .. nu> 
O,.$QPEN 
PTN.DU 
PT Sa DU 
1. T)LJ 
TSTE"1Pt,.T 
o .. nu 
GEr2 .. Bi07 .. GEr1-B!LOCK.GEr4 
O,.T$SRl-11•l 
0.-9$ST~K•DU 
GET2 
o,.1:usz .. ou 
GET1 
o,.R$LOCK .. DU 
GET4 
SE~ROR 

PERIP~ERAL OPENED 

SSS O 
LOX X,.T$TE~P5,.T RESTORF PERIPHERAL POINT~RS 

1 :u 

11 0 
120 
130 
140 
150 
1 jl,0 
170 
1AO 
190 
21'.10 
210 
220 
230 
240 
250 
2~0 

270 
2AO 
2<:10 
JOO 
310 
320 

330 
J.40 
350 
360 
370 
J80 
390 

400 

410 
420 
430 
440 
450 



MBR 

END 

END 

0 

002143 onoo23 724Q 11 
nF BlNAPY CARD tnsn~n57 

002144 co~ooc 2?00 11 
002145 000001 74~0 14 
002146 000025 7400 11 
002147 000004 ~54n 12 
002150 000005 C540 12 

002151 
01')2152 
002153 
002154 
002155 

002156 
01')2157 
0112160 
002161 
002162 
0021£)3 
002164 
002165 
002166 

000001 
000006 
777777 
077777 
00000~ 

000001 
000027 
000000 
000007 
000022 
002000 
000026 
000002 
000024 

002167 000767 
002170 006221 
002171 000001 
OF BINA~Y CARI:: 
002172 000027 
01)2173 00002~ 
Or:l2174 000025 
002175 OCOr'l24 

002176 
002177 
0022oc 
002201 
002202 
002203 

002204 
002205 

000000 
000077 
002204 
000003 
002167 
777777 

oooooc 
OC2167 

no21s1 
3360 07 
')560 12 
604n oo 
22it:'n OJ 
34rJO 14 

23'50 12 
75~ n 11 
2350 14 
17'50 f)7 
735('l 00 
2750 OJ 
7550 t 1 
72CO 12 
7400 11 

002167 
('102167 
0021n 

70C'O 00 
0000 00 
COCO OJ 
J(')S00058 
0 QI') ('l 11 
ooro 11 
0000 11 
onoo 11 

002176 
720('1 11 
36r.O OJ 
6000 00 
1ono OJ 
600('1 00 

7100 00 
(102204 

22t'O 11 
601'.'!0 00 

il!')2206 

I\JPUT/rJUTPtJT SCHEDtJt E~ •• TCJS i"IONJTOC< 

OPERATOR J~TE~FACE •• GET CO~MAl\ir 

4112 

4113 
4114 
4115 
4116 
4117 
4118 

4119 
4120 
4121 
4122 * 
4123 * 
4124 * 
4125 
4126 
4127 
4128 
4129 
4130 
4131 
4132 
4133 
4134 GET3 
4135 
4136 

4137 

4138 GET4 
4139 
4140 
4141 GETS 
4142 * 
4143 * 
4144 * 

LXL 

LDX 
STX 
STX 
AOS 
AOS 
DEC RM 
LCQ 
ASQ 
TMI 
LDX 
ANSX 

o.T\SRW!•T 
O.R$FR"I,.? 

GET FRN 
SAVE It-- URLE 
SAVE FOR PASS IN CAU~E 
RUMP 0111~ MAX Cf')UNT 

o ... riTE.~p3.T 
R$1JMAX.x 
RSAVAJL,.'.IC 
CRiOPE? .. X> 
1.11 DL 
RiOF>ERo11X 

BUMP NUM8E~ AVAILABLE 
DECRF.MfNT nPF.RATnR ~OLPI~GS 

$ERROR •••P~OPLEM 

o.-1-R,BUSY-R$C:Lr"SE-R$RsvE.DU •SET OFF A FEW FLAC::S 
Oo11R$FLAG.Z TN THE PERIPHERAL TA8LE 

SEND PERIPHERAL TO SLJ~MODuLE 

LDA 
STA 
LDA 
ANA 
ALS 
ORA 
STA 
LXL. 
STX 
ass 
CAUSE 
ETC 
TSX 
ARG 
Af~G 

ARG 
ARG 
ARG 
ARG 
CHECK 
LXL 
ANX 
TZE 
CMPX 
TZE 
TRA 
!3SS 
LOX 
rzE 
SSS 

R$STATE .. X 
T'HEMP1.T 
R$A89R.7 
7.DL 
18 
BS.GET.DU 
TSTE~P2. T 
o.~SACC,.le 

o. TUEMP4o11 T 

GET STATE 
SAVC: FOR CAUSE 
GET NA~E OF DEVICE 
MASK TO UNIT NUMRER 
MOVE TO 4lJ 
COt-1M•ND: GET 
SAVE AS MESSAGE 
GET ACCESSES TO PASS 

0 
C$FR~2.f1•DU).fT!TE~Pl•Tl•<TST~~P2•T> 
CT$T~Mo3.Tl.fT$TEMP4•T) 
o.sc•usE 
CSFRr-.12 
1.Du 

T$TEMP1 .. T 
T$TE~P:?,.T 

T$TEMPJ. T 
T$TEMP4,.T 
GET4.B$Bz•GETJ CHECK STATUS 
O.T!SSP. 1,'/l•T 
O.B$SP1K.DU 
GET4 
o.eSBZ•DU 
GET3 
$ERROR 
0 
x.T$SRW1.T GET NU~BER OF ?fOPLE NnTIFTf.D 
GET3 NONE• RE-sENn 
0 

12A 

470 
4~0 

490 
500 
510 
520 

530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
6JO 
640 
650 
660 
670 
660 
690 
100 

710 

720 
7JO 
740 
750 
760 
770 
7~0 



MB~ :11 09-17-71 129 

c 

nn200 4145 LnGc OPMS TELL OPERl\TOP l'E:RIP~F:R~L OP[Nf:F'l& 790 
012206 OC4731 235('1 11 t) LDA 0P"1S 
nn2207 r:ic1543 7 ")7 (I no TS l( L.,'nLOr;c 

n'.)4731 4146 USE COt\JST 800 
Or'l47Jl 004732 C'."l3n 4 ') 4147 OPM<; TALLYF< •+t.23+1.o ~PfRIPHERAL CPENEDI 810 
')(')4732 t7717701sn12 4148 OCT t77177t:i15012 820 
004733 12010'5122111 4149 uASCI 5.PERl1>HfRAL OPENE:r I 830 

0~2210 4150 USE PREVJOllS 840 
END OF BINARY CART: JOSOC'I059 

002210 000023 724n 1 1 4151 LXL z.riTE'-1PS.T PE:S TnRE OEVICE PO I "JTER 850 
002211 oooooc 635() 14 4152 EAA R$_.\89R.z POINT TO ARHRF~VIATION Bl'! 0 
002212 OOQ54o 275(1 07 4153 ORA 4•lTAL+$TAL+$TALVB.DL Al38RfVIATJnNS APF FOUR CH4RACTERS 870 

002213 4154 LOGC A 880 
002213 001543 707Cl co TS)( L.0$LOGC 

4155 • 890 
4156 * OPE~ATIJR I ~F(')P'-1EJ"1• SEE IF t--QRE 900 
4157 * 910 

f'.'102214 4158 IDELM !;ET DELIMITER 920 
0(')2214 001730 7o7r:i 00 TSX L.0$IOELM 
002215 200073 1150 n7 4159 CMPA A$SCOL.DL sEr-< 1-cnu'.lN? 9JO 
002216 0021H 6000 00 4160 TZE GET GET NEXT 940 
002217 002045 7100 00 4161 TRA LSCAN OTHt:RWJSE GET NEXT c 0 ,.,,.. A".iD 950 

4162 * 960 
4163 * 970 

005527 4164 USE STORE 980 
0055?.7 4165 PTN SSS 0 PEF'IPHF.RAL TREE•"IAi"IE 990 

005527 104105126111 4166 UASCI 6.DF.:VJCE 1000 
005535 117120060060 4167 UASCI 1. OP"'.10 DEVICE. TO Bf QPE!IJED GOES HERE 1010 
0055J6 040040040040 4168 UASCI 5. 1020 

000014 4169 PTS EQU *•PTN T REE•S 11E 1030 
0::12220 4170 usE PREVTOUS 1040 

4171 *'* DISK C'll< t LL 1050 



MBR 

n 

Cl '.'.I? :no 
END OF Bl~ARY ~AR~ 1nsoon60 

002220 002332 7070 00 
002221 000023 74~0 11 
002222 ~00023 44dn 11 

002223 
Ol'l2224 
002225 

002226 
002227 
002230 
0()2231 
002232 
0112233 
0112234 

002235 
OrJ2236 
002237 
002240 
002241 
002242 
002243 
002244 

OCOOO:? 2350 14 
400000 3150 OJ 
OC225r: 6000 O~ 

000001 
OC0027 
CIJOOOO 
000007 
000022 
004000 
00ti026 

001467 
OCOOO'.'! 
rrnoncs 
003141j 
OCGOC4 
000004 
005162 
000000 

2350 1~ 
755(l 11 
2Jso t 4 
3750 f'J7 
7350 00 
27~0 03 
75~ a 11 

rionJs 
7000 Cl D 
62?Cl j 1 
221n 12 
62t"O ClO 
7 4 (' ('l 11 
6200 11 
7170 00 
6210 12 

002245 
525227 

002245 525227 2?ro o3 
END Of 81NAPY CARD lOS("\0061 

on2246 525227 2~~0 oJ 

T NPUT /OUTP'JT SCHEiJUt ER •• T Cl'; MO~: I TOP e>AGE 

4173 
4174 
4175 * 
4176 * 
4177 * 
4178 * 
4179 * 
4180 * 
4181 * 
4182 * 
4183 * 
41A4 KILL 

4185 
4186 
4187 
4188 * 
41A9 * 
4190 * 
4191 
4192 
4193 
4194 * 
4195 • 
4196 * 
4197 
4198 
4199 
4200 
4201 
4202 
4203 
4204 
4205 

BUG~UG 

4206 * 
4207 * 
4208 * 

usE con~ 
HEAD 0 

KtLL CC1MMA"JD 

FORCEq THE f~~EDIATE TERMINATION OF THE PERIPMFRAL lOENTTFIED 
BY T4F FOUR LETTER AP8REVJATION. TH~ FORMAT ISi 

SSS 0 

TSX 
STX 
sxL 

L,.PF.PJ 
X.T$TE:MP5•T 
z.r$rEMP5•T 

GET PtRJPHERAL JNFORMATI~N 

SAVE TYPE ANf'l 
DEvlCE POINrFRS 

CHECK IF PERIPHERAL rs JN USE 

LDA 
CANA 
TZE 

RSFLAG.1 
RSl3U~Y.DU 
KILL1 

GET PERIPHERAL FLAG 
CHECK IF BUSY 
FlCIT IF NOT 

SEND ~ESSAGE TO KILL THIS JOR 

LDA 
STA 
LDA 
ANA 
ALS 
ORA 
STA 
8RANC1-4 
rsx 
EAX 
LDlC 
EAX 
STX 
EAX 
xEO 
E.AX 
BUGXR 
SET 
LDlC 

RS STA ff•)( 
TSTE't-1Pt.T 
R$Al3BR.7 
7.DL 
18 
8$.KIL.L.DU 
T$TEMP2• T 
PAss.ciMESSX 
o. T$GETT 
X• 0,. T 

T.T$Ll"IK.X 
O.C$"1ESSX 
o. T$'TFH. T 
o.r:i$nF"FsT•T 
QSXAnO+oHASI< 
T. o. x 
fO.X> 
8UG~UG+1 
o.HuGE"tuG.DU 

LDX x.'3UG€UG.DtJ 

SEND Mf 55AGE TO ABORT JOq JN PROGR!SS 
GET STATE FOR CAUSE 
SAVE FOR COM~UNICATIONS ROUTINE 
GET NA~E OF PERIPHERAL TO CLOSE 
MAS~ Tn UNIT NU~~ER 

POS1TJnN IN ~ESSAGE FIELO 
COMMANI1a l(JLL 
SAVE FnR COMMUNICATIONS 
CRf ATE TASK To SENO ~EssAGE 

MESSA~E SE"-'T• $EF IF MORF 

130 

110 
120 
130 
140 
150 
1 flO 
170 
1~0 

190 
200 
210 
220 

230 
2AO 
250 
260 
270 
2AO 
290 
JOO 
JtO 
320 
330 
JAO 
350 
J60 
J10 
380 
J90 
400 
410 
420 
430 

440 
450 
460 



M8R 01 09•17-71 C'1.i37 

0 

no2241 
0112247 OC1730 7!'17 n 00 

0:12250 
Or)2250 2('1'1r)73 11 s !'.1 n7 
002251 00222ri 6000 00 
0112252 OC?.045 7trn no 

r·~PUT/OUfi=»JT SCl·d::uu1 i:~ -- IOS ~ONITCQ 

4209 I DEL"'1 
TSX L.'HIDFLM 

4210 KILL1 SSS 0 
4211 CMPA •iSCrJL.DL 
4212 TZE KILL 
4213 TRA LSCA:'ll 
4214 *'* DISK OREL 

GET ntt.I~ITEP 

SE~ l •COL'1"117 
YES• GET Nf)CT 

NO• r.;E T NEltT 
PERIP"4F,RAL NAM~ 

cn~~Al\JO 

1J1 

470 

480 
4t,IQ 
500 
5t0 
520 



MBR 

002253 
01)2254 
002255 

002256 
002257 
002260 
002261 
002262 
002263 
002264 

002265 
002266 
002267 
002270 
002271 
01)2272 

c 

00~2'53 

002253 
002332 7070 00 
000023 7420 11 
000023 444('1 11 

000002 2350 14 
200000 31~0 03 
002273 6010 00 
100000 2750 OJ 
1)00002 75~0 14 
400000 3150 OJ 
002?.73 6010 00 

002265 
500000 2350 03 
000002 2550 14 
000002 4460 14 
000006 446n 11 
000023 2350 11 
002447 7070 00 

002273 
002273 

END OF BINARY CARD IOS00062 
002213 001730 7o7o no 
002274 200073 11so 01 
002275 002253 6000 00 
Ol'l2276 002045 7100 DO 

t ~PUT /OUTPIJT SCHEJ.JUL ER •• l U~ ~Of\' I TOR 

OPE~ATOR INTEPFACE -- CLOSf CO~M~ND 

4216 
4217 
4218 '* 
4219 '* 
4220 '* 
4221 * 
4222 '* 
42?.3 * 
4224 * 
4225 * 
4226 * 
4227 REL 
4228 
4229 
4230 
4231 * 
4232 * 
4233 * 
4234 
4235 
4236 
4237 
4238 
4239 
4240 
4241 * 
4242 * 
4243 * 
4244 RELt 
4245 
4246 
4247 
4248 
4249 
4250 
4251 * 
4252 * 
4253 * 
4254 REL2 
4255 

4256 
4257 
4258 
4259 •$• 

USE COOE 
Hf AD 0 

CLOSE COM"1AND 

CLOSES THE PERIPHERAL IOE~TIFIEO BV THE FOUR LFTTER 
ABBREVIATION. THE FORMAT ISi 

Bss 
TSX 
STX 
SXL 

0 
L.PERI 
X.TSTE"'1P5•T 
z.TSTE~P5•T 

CHECK FOR ALREADY CLOSED 

LOA 
CA~A 
TNZ 
ORA 
STA 
CA~A 

TNZ 

SSS 
LOA 
ORSA 
SXL 
SXL 
LDA 
TSX 

RiFLAG.7 
RSCLnSE.nU 
REL2 
RiRSvE.DU 
RSFLAG•l 
Rsausv.nu 
REL2 

0 
RS9USY+RSRSl/E•DU 
R$FLAG•Z 
J.RhLLC•Z 
J•TSJCl3.eT 
HTEMP5,.T 
L.R$~ELP 

GET PERIPHERAL JllJFORMATION 
SAVE TYPE ANO 
r'IEVICE POlllJHRS 

GET PERIPHERAL FLAGS 
CHECK IF CL(l~ED 
EXTT IF SO 
ASK TO HAVE tT RESERVED 
RESHH~E FLAGS 
CHECK IF CuRREl\ITLY BuSv 
RUSY••JT wILL CLOSE EVENTUALLY 

•MARK IT BUSY ~ND RESERVEn 

AND ALLOCATED T~ US 
Fuf)GE 
GET RELEASE PAR~MTERS 
CALL RELEASE' 

PERIPHERAL RELfASEO. CHECK IF MORE 

ass 
IDELM 

TSX 
CMPA 
TZE 
TRA 
DISK 

0 

L,.0$IDELM 
A$SCnL,.Dl 
REL 
LSCAN 
osnn 

GET DELIMITER 

SEMl•COLOl\I? 
YES• GET llJEXT ?ERl?HERAL NAME 
NO. G~T NEXT COM~Al\IO 

132 

110 
120 
130 
140 
150 
1 flO 
170 
tAO 
190 
200 
2\0 
2'-0 
230 
240 
250 
2flO 
270 
2AO 
290 
JOO 
310 
320 
JJO 
340 
350 
360 
370 
JRO 
390 
400 
410 
420 
430 
440 
450 
460 
410 
480 
490 
500 

510 
520 
530 
540 



MBR 

ENO 

002277 
002300 
002301 

002302 
002303 
002304 

002305 
002306 
002307 
002310 
002311 
002312 
002313 

0 

002332 
0!')0023 
000023 

acooo2 
400000 
002326 

000001 
000027 
000000 
000007 
0001)22 
012oon 
000026 

01')2314 001467 
002315 oooooc 
002316 000005 
002317 003140 
OF BINARY CARt 
002320 000004 
002321 C00004 
002322 005162 
002323 000000 

002324 525230 
002325 525230 

on277 
7o7o no 
742n 11 
444n 11 

2150 14 
3150 OJ 
6000 00 

2350 12 
7550 11 
2350 14 
3750 07 
7J5o oo 
27~0 03 
75'50 11 

002314 
7oon on 
6220 11 
2210 1 2 
6200 00 
IOS0006J 
7401'.i 11 
6200 11 
7170 00 
6210 12 

C'I02324 
525230 

2200 03 
2220 03 

002326 

f'JPUT/nUTP'JT SCHf:.UUI ER -- T('l~ 1-'!r)NITOR 

42'> 1 
'12f,2 
42'>3 * 
4264 • 
42'>5 * 
42fi6 * 
4267 * 
4268 * 
4269 * 
4270 * 
4271 * 
4272 STRT 
4273 
4274 
4275 
4276 * 
4277 * 
4278 * 
4279 
4280 
4281 
4282 * 
4283 * 
4284 * 
4265 * 
4286 * 
4287 * 
4288 
4269 
4290 
4291 
4292 
4293 
4294 
4295 

8UG9UG 

4296 STRT2 
4297 * 

USE C01Jf. 
t-lEAU 0 

STA~T COM~4N[) 

STARTS (RESTARTS) TME PERIPHERAL IDENTIFIED BY THE FOUR LFTTER 
ASBREVTATlON. THE FORMAT ISi 

8SS 
TSX 
STX 
SXL 

CHECt< 

LOA 
CANA 
TZE 

Jf 

0 
L.PERI 
X•T$TE~i:t5•T 
Z.T,TE"IP5,,T 

PERIPHERAL 

RSFLAG,,z 
RSBUSY,,DU 
ST~T2 

IS 

GET PERJPl-fERAL l"JFORMATlf)N 
SAVE TYPE AND 
OEVIr~f PTRS 

IN usE 

GET PERIPHF.pAL FLAG 
CHfCK IF BUSY 
FXtT IF NOT 

GET RE~TART ADDRESS (CURRfNTLY NOT IMPLE~~NTED> 

SEND MESSAGE TO SUBMODULE TO RESTART 

LOA 
srA 
LDA 
ANA 
ALS 
ORA 
STA 
BRAl\ICl-I 
TSX 
EAX 
LOX 
EA>< 

STX 
EAX 
XED 
EAX 
BUGXR 
SET 
LDX 
LOX 
BSS 

R$STATE•X 
TITEMP1•T 
RSARSR,,z 
7,,DL 
18 
01.sTFn.nu 
T$TEMP2.T 
PASS,,C$MESSX 
O,,T$GETT 
X• Q.,, T 
T.T,Ll"JK,,X 
O,,C$ME'SSX 

O,,T$TRA,,T 
Q,,QlOFFST.T 
OSXADD+QSTASI< 
r.o.x 
«O.X> 
BUGFHJG+ 1 
o.euG6UG•DU 
X.BUGSUG.DLI 
0 

GET STATE FOR CAUSE 
SAVE FOR COMMU~ICATIONS qOuTINE 
GET NAME OF PERIPHERAL TO RESTART 
MASK TO U~IT NUM~ER 
POSITION IN MESSAGE FIELi 
COHMANDI ~ESU~T 
SAVE MESSAGE 
CREATE TASK TO SEND ~ESSAGE 

1J~ 

110 
120 
130 
140 
1!50 
160 
170 
1A0 
190 
200 
2t0 
220 
230 
240 
250 
260 
270 
2AO 
290 
JOO 
310 
120 
330 
340 
J50 
J60 
J70 
380 
J90 
400 
410 
420 
430 
440 
4~0 

460 
470 



MBR 01 09-17-71 OQ.937 t NPuT /rJUTP1JT sc~Euu1ER -- tOS ,_.Of'.IJTOR i:>AGE 134 

0 nPER A TrlR INTEr.:'FACE -- START COMMAr-.Jr. 

4298 * MESSAGf Sf NT,, SEE IF l"IORE 480 
4299 * 490 

l'.l0'.J26 4300 IDELM GET DELIMITf~ 500 
002326 001730 71'l7!'.'I 00 TSX L11D$JDELM 
002327 200073 11 sn 07 4301 CMPA A$!;CnL.nL SEMl•COLON? 510 
002330 002277 6000 00 4302 TZE ST~T VES• GE'T ~EXT l=>EQ I PHEfHL f'.!Al-1F.: 520 
002331 002045 7 tr:l 0 00 4303 TRA LSCA~ NQ,, GET NEXT COMMA"IO 5JO 

4JQ4 *$* OJSK OPCl)~2 540 



END 

01 09-17-71 

G 

002332 000022 
002333 OCOQ44 

002334 001720 
002335 002337 

002336 001674 
002337 640001) 
002340 002346 
002341 000033 
002342 000011 
002343 onoo11 
002344 002336 
OF BINARY CARD 
002345 002347 
002346 00546n 

002347 
002350 
002351 

001720 
600000 
002105 

('1')2332 

002332 
4470 11 
32:.lf' oJ 

(102334 
7070 00 
7101') 00 

onJJ6 
7o7n OQ 
315(l 07 
6nln oo 
7350 00 
7770 00 
023n o3 
6040 oa 
IOS('I0064 
7100 00 
Q540 00 

002347 
7o7o oo 
Jl!)O 07 
6ono oo 

002352 00554Q 2220 OJ 

002353 
002354 
002355 
002356 
002357 
002360 

no2J5J 
000010 022n OJ 
005620 1020 03 
002105 6Q3(l 00 
OOOOGO 2240 12 
onoooJ 2350 12 
r:JC0012 7350 oo 

["JF'UT/f"lUH' 1 JT SCl-"EUUtER ... JCS t-10NITOR PAGE 

43C6 
43(')7 
4308 * 
43r,9 * 
43\0 * 
4311 * 
4312 * 
4313 * 
4314 * 
4315 * 
4316 * 
4317 * 
4318 * 
4319 * 
4320 * 
4321 * 
4322 * 
4323 * 
4324 PERI 
4325 
4326 
4327 

4328 
4329 PERt1 

4330 
4331 
4332 
43JJ 
4334 
4335 

4336 
4337 PERl2 
4338 

4JJ9 
4340 
4341 * 
4342 * 
4343 * 
4344 
4345 PERtJ 
4346 
4347 
4348 
4349 
4350 
4351 

t-!EA!.l n 
usE coTJf 

GET PFRIPHERAL A88REV1ATJON FROM INPUT STREAM. IT SETS 
C(XX) TO THE DEVICE ~EADFR AND C(Xl) Tl') THE nEvtr.E TABLE 
ENTRY. IF IT FINDS NO sue~ DEVICE· IT LOGS A MESSAGE 
SH I l\IG SO. 

PERlP~ERAL A8B~EVJATJON ts OF THE FORMI 
<PER. A8~R.>1••2 ALPHABET1cs•+•2 OtGITS• <E.G. LP01> 

RETURllJS ~I TH 

ess 
S XI. 
LCX 
INBLK 
TSX 
TRA 
1CHR 
TSX 
CANA 
TNZ 
ALS 
LLR 
ADLX 
TMI 

TRA 
AOS 
lNBLK 
TSX 
CANA 
TZE 

C<XX> a PTR TO DEVICE HEADER 
CtXZ) • PTR TO DEVICE UNIT 

0 
L.TUE"1P6•T 
Y.J6.DU 

L. 0$1 NAU< 
•+2 

L.O!ICHR 

SAVE RETURN ADDRESS 
LOOK FOR Fl')UR 9•8IT CHARACTERS 
GET FIR~T NON-gLANK CHARACTER 

ENTER LOl')P 
GET NEXT CHARACTER 

BSTERM+asDELIM+BSOPR.DL •TEST FOR DELIMITER 
PERl2 END Of ABBREVIATION 
36•9 MOVE TO AU (LEFT JUSTIFIED> 
9 NOW TO BOTTO~ OF Q 
v.9.DU 8UMP 9•8IT COU~TER 
PERl1 LOOK lF MORE 

*+2 
RFLG 

L.OSIN9LK 

DON'T BACK UP 
RACK OvER LAST CHARACTfR 
GET NE~T NON•BLA~K 

8STERM+B$0fLIM.DL •LOOK FOR TERMINATOR OR OELl~ITER 
FO~ER FOPMAT ERROR 

FJ!'.jU TABLE ENTqy 

LDX X.RSDEVHP-RiDHLEN.DU POINT TO DEVICE HEAOERS 
ass 0 LOOP HERE 
ADLX x.RsnHLEN.DU BUMP TO NEXT HEAOER 
CMPX x.RSXOVHR.ru TEST FOR O~Nf 
TRC FORER FORMAT ERROR 
LOX z.RSPTR·>< r,~T PTR TO UNIT TA~LE • 
LOA p$MAx.x GET NUMBER rn sEARCH 
ALS 18-A sn lJP Rf.PEAT 

t 35 

110 
120 
130 
140 
150 
160 
170 
1~0 

190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 

330 
340 

350 
360 
370 
380 
390 
400 

410 
420 
430 

4AO 
450 
460 
470 
480 
4QO 
500 
510 
520 
530 
540 
550 
560 
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0 r"lPE~ATOR [NTEt?FACE -- PERI SllbPOUTJ~E 

002361 OCllO~ 02rci 05 4352 EAX 0.8$A8TT+B$T7E.AL •TFR~Jl\JATE: CrJt\'IJI TI ONS 570 
Or'12362 or.ooor. 5?.r2 03 4353 RPTX .ianFVUJ LOOK. FnR Al18PEVJATION 580 
on236J o cor:ioo 11 f, (i 1 4 4354 CM Pi~ R$ARRR.z 590 
on2J54 002353 6:J1 0 ()0 4355 TNl PERT:3 LOOP IF NO MATCl-1 600 
002365 000003 124n 03 4356 SBLx z.R,A99R+R$0EVLN.DU •RESET INDEX 610 
OO:l366 occo22 727CI 11 4357 LlCL L.T'-TE"IP6.T RETRIEVE Rt::TURN ADDRESS 620 

002367 4358 BUGL lT1Tf.MP6•T> BUG tT 630 
525231 C3UG'3UG SET 8UGRUG+l 

002367 525231 22('('1 03 LDX o.sur;BuG.nu 
002370 000022 4400 t 1 $XL O.T$TEMP6•T 
002371 l'.100000 7 H 0 17 4359 TRA O.L ?ETUPN TO CALLER tUO 

4360 •$• 0 t SK. OPEXTT 6!50 



MBR ~ t G9•17•71 ':9.9~7 T ,·~PlJT/OUTP'JT sCHE llU1_ E~ -- To<:; HONllrJR oH:E t:U 

0 OPERATOR PHERFACE -- i:: X t T 

nnJU 4362 USE CO'Jf 1 t 0 
43'>3 t1EAO 0 1;)0 

4364 * 130 
436~ * 140 
4366 * EXIT 150 
4367 * 160 
436B * VARIOt.15 WAYS OF EXITING THE' t'JPF'RATOR INTERFACE 170 
4369 * 180 

00:?372 4370 OP'IC sss 0 190 
(102372 4371 LOGC MOK LOG nK MESSAGE 200 

CNO OF BINARY CARL 105(10065 
002372 OC474r. 23i:;('I no LOA MOK 
002373 001543 7n7C1 ('I 0 TSX L.OiLOGC 

no2J74 4372 LOGX SE~10 Mf SAGE 210 
002374 001s6r 7171'.\ 00 TSX L.OiLOGx 

002375 4373 RELT RELEASf TRAP 8LOCK 220 
002375 001477 7000 00 TSX O.TSRELT 

002376 4374 EXIT AND EVAPORATE 230 
002376 003074 7100 00 TRA $EX IT 

4375 * 240 

4376 * 250 
f'.104740 4377 USE CONST 260 

00474Q 004741 ~010 40 4378 ~QI( TALL YB •+1,,e OK MESSAGE TALLY 270 
004741 177015012117 4379 OCT 177015012117.113015012177 RR c~ LF n I( CR LF ~a 2eo 

012377 4380 USE PREVIOUS 290 
4381 *'* DISK PERMAC 300 
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0 

(1:J:?J77 

t NPUT /nUTPIJT SCHE:u!Jt ER -- 1 ('\~ Mm I TOI-? 

.4383 
4364 
4365 * 
4JA~ * 
4387 * 
4388 * 
4389 * 
4390 * 
4391 * 
4392 * 
4393 * 
4394 * 
4395 * 
4396 GETi:> 
4397 
.4398 
4399 
4400 
4401 * 
4.402 * 
4403 * 
4404 * 
4405 * 
4406 • 
4407 RELP 
4408 
4409 
4410 
4411 
4412 .,. 

DESCRIPTION 

THESE MACROS GET A RflEAsE A SINGLf PE~IPHERAL 

GETP 

GET A pERipHERAL 

MACRO 
INE 
LDA 
TSX 
ENDM 

TYPE/ 'A' 
'#1•.•A• 
#1 
L.RSGETP 
GETP 

GET TYPE I I'll AU 
CAl.L SUBROUTINE 

RELEASE A PE~lPHERAL 

MACRO 
INE 
LDA 
TSX 
ENDl'1 
DISK 

DEVICE NUMBER/ 'A' 
'#1"."rl" 
#1 GET DEVICE NUMBER IN AL 
L. RUELP CALL SUBROIJT J NE 
RELP 
GETP 

13~ 

110 
120 
130 
140 
150 
160 
170 
leo 
190 
2(10 
210 
220 
230 
240 
250 
260 
270 
2M 
290 
JOO 
JlO 
320 
JJO 
340 
350 
360 
370 
380 
390 
400 



MBR 

END 

002377 
002400 
002401 
002402 
002403 
002404 
002405 

p 

000004 
000027 
000027 
000007 
C04743 
777777 
000027 

002406 000003 
002407 777777 
002410 000000 
002411 700000 
002412 000002 
OF BINARY CARD 
002413 002420 
002414 onooo3 
002415 000001 

(1Q;:>J77 
4470 11 
7550 11 
224 0 11 
3640 OJ 
2240 14 
6000 00 
7440 11 

3360 14 
6000 00 
2200 14 
235(1 OJ 
3150 10 
IOS00066 
6000 00 
0200 OJ 
07flO 07 

t~PlJT/!')UTPllT SCHEUUI F.:R -- roe; ~O"'ITOR 

<14 14 
4415 
4416 * 
4417 * 
4418 * 
4419 * 
4420 * 
4421 * 
4422 * 
4423 • 
4424 • 
4425 • 
4426 • 
4427 * 
4428 * 
4429 * 
4430 • 
4431 * 
4432 * 
4433 * 
4434 * 
4435 * 
4436 * 
4437 * 
4438 * 
4439 * 
4440 * 
4441 * 
4442 * 
4443 * 
4444 Gi::TP 
4445 
4446 
4447 
4448 
4449 
4450 
4451 
4452 * 
4453 * 
4454 * 
4455 
4456 
4457 
4458 
4459 GETP1 

4460 
4461 
4462 

USE r:onF 
HE AJ R 

GETP 

GETP GETS A Sl~GLE PERIPHERAL llNtT OF A ~PECIFJEn TYPE. 
If THFRE ARE ~10RE UNITS OF T~E SAME TYPE STILL AVAlLABtE 
AFTER THE GET. THEN THE NEXT JOB ~AtTING FOR THE SAME 
PERIPHERAL TYPE JS AWAKENED• 

CALL RY 
TSX L.~$GETP 

CALL ~'ITH 

CALLS 

C(J) D JOB NUMBER 
C<T> • TPLOCK ADORESS 
C<L> • RETURN ADDRESS 
C(AUl • PERIPHERAL TYPE 

NONE 
RETURNS WITH 

C(J) • JOB NUMBER 
C<T> • TBLOCK ADDRESS 
C<AU> a PTR TO DEvICE HEADER 
CCAL> a DEVICE NUMBER 

EXIT TO O.L 
USES 

BSS 
SXL 
SH 
LDX 
ANX 
LDX 
TZE 
STX 

~O LOCAL TEMPORARIES 
T$TEMP 1. T$TEMP2 

0 
L.TSTP.A.T 
TSTE~Pl.T 
Z•T$TE"1p1•T 
7.7.DU 
7.TARLE.7 
$ERROR 
Z•T$TE"1p1•T 

ENTRY POINT 
SAVE RFTlJRN AOORE:SS 
SAVE. TYPE 
GET pEptpHERAL TYPE 
MASK rn TYPE ONLY 
POINT TO PERIPHERAL TYPE TABLE 
NO SllCH PERIPHERAL 
SAVE DF.vJCE HEADER PTR 

LOOP TO LOOK FOR FPEE DEVICE 

LCQ MAX.7 GET NUMBER TO CHECK COMPLEMENTED 
TZE $ERROR •••BLEWIT 
LDX O.PTR.7 GET POINTER TO UNITS 
LDA BUSy+CLOSE+RSVE.DU •GET RITS TO CHECK 
CANA FLAG.O IS THI~ UNIT FRfE? 

rzE 
ADLX 
ADQ 

GETP2 
0. R$DEVL"'• nu 
1. TJL 

YES• TAKE IT 
STEP TO NEXT DfVtCE 
TEST FnR 01')Nf 

110 
120 
no 
140 
150 
160 
170 
1~0 
190 
200 
210 
220 
230 
240 
2!50 
260 
270 
2~0 

290 
JOO 
JtO 
320 
330 
340 
350 
J60 
370 
Jeo 
J90 
400 
410 
420 
430 
440 
4!50 
460 
470 
4eo 
490 
500 
510 
520 
5JO 
540 
550 
560 

570 
5eo 
590 
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002416 
002417 

002420 
002421 
002422 
002423 

002424 
002425 
002426 
002427 

002430 
002431 
002432 
002433 
002434 

002435 
002436 
002437 

R 

002412 604('1 00 
777777 7HlO OIJ 

002420 
000027 .uoo 11 
000002 4460 10 
400000 2220 OJ 
000002 2420 10 

002424 
000001 33150 07 
000005 0560 14 
777777 6041'.' 00 
nono21 2350 11 

002430 
525232 

525232 2220 OJ 
525232 2230 03 
525232 2240 03 
525232 2250 03 
000004 7270 11 

002435 
525233 

525233 220f'l OJ 
000004 4400 11 
000027 2350 11 

no2uo 

002440 525234 
CND OF BIN~~y CARD 

002441 000027 
002442 000027 

525~34 

2200 03 
!(')$00067 
7400 11 
4400 11 

002443 
002444 
002445 
002446 

no2443 
525235 

525235 22r.o OJ 
000026 740('1 11 
000026 UM 11 
(100000 7100 17 

P~ ? U T I 0 UT ? I J T SCH E DUL E R - • I 0 S ~ 0 N I TO R 

4463 
4464 
44Fi5 * 
4466 * 
4467 * 
4468 * 
4469 GETP2 
4470 
4471 
4472 
4473 
4474 

4475 
4476 
4477 

4478 
4479 

4480 
4481 

4482 

BUGBIJG 

6UG9UG 

BUG BUG 

l:!UG~UG 

4483 
4484 •$• 

TMl GET,::.1 
TRA $ERRQr.i 

FOUNO THE ~EQUfSTED UNIT 

SSS 
SXL.. 
SXL 
LDX 
ORSX 
DEC RM 
LCQ 
ASQ 
TMI 
LDA 
BUGXR 
SET 
LDX 
LDX 
LDX 
LDX 
LXL 
8UGL 
SET 
LDX 
SXL 
LDA 
BUG 
SET 
LDX 

STX 
SXL 
euG 
SET 
LDX 
STX 
SXL 
TRA 
DISK 

0 
o.riTEMPt.T 
J.ALLC.o 
x.13usv.nu 
x .. FLAG.o 
(AVAIL.1) 
1 .. 0L 
AVAIL•7 
$ERROR 
T$TEMF'1,.T 
<x.v.z.a, 
BUG8UG+1 
x .. auGBUG•DU 
v .. aur;EluG .. DU 
Z .. BUGBUG .. DU 
Q,. ~IJG8UG• DU 
L .. TSTRA.T 
(T$TRA .. T) 

BUGBUG+t 
o.BuGBuG .. DU 
O.TSTRA.T 
T$TE114Pl.T 
<UTE~P1 .. T> 
BUGBUG+l 
o .. BuGBuG .. DU 

O,.T$TEMP1•T 
O.TSTEMP1.T 
CTSTPlP2•T> 
BUG8UG+t 
O .. BUGBUG,.DU 
O.TSTEMP2•T 
0,.T$TEMP2.T 
o .. L 
RESJ 

OAGE 

NO. SO CONTI~uE SEARCH 
•••SnMERnOY FORGnT TO RESfRVF •EM! 

SAVE POI~TER T~ DEVIr,E 
~ARK IT ALLOCATED TO US 
SET THE BUSY BIT ON 

OECR~MENT NUMBER NOW FREE 

***~LEW IT 
GET RETURN wnROS FOR USER 

RETRIE.VE RETURN 
~UG IT 

GET ~ETURN Wl'..'RO FOR cAtLER 
BUG J T 

RETURN TO CALLER 

600 
610 
620 
630 
6.40 
6~0 
660 
670 
6eo 
690 
700 
710 

720 
730 
740 

750 
760 

770 
1eo 

790 

800 
810 
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002447 

002450 
002451 
002452 
002453 
002454 
002455 
002456 
002457 

002460 
002461 
002462 
002463 

082447 

002447 
000004 4470 11 

000027 75!50 11 
000027 7220 11 
000002 2:J40 12 
777777 6000 00 
177771 2360 OJ 
000002 2350 12 
000006 2110 11 
777777 6010 00 

002460 
525236 

525236 2200 03 
000002 4400 12 
000027 2240 11 
00000!5 0540 14 

J\IPUT/t'JUTP 1 1r SCHELJUI ER -- 10$ ~ONITOF.' 

4486 
4487 
4488 * 
4489 * 
44<10 * 
44Q1 * 
4492 * 
44<13 * 
4494 * 
4495 * 
4496 • 
4497 • 
4498 • 
4499 • 
4500 • 
4501 • 
4502 • 
4503 • 
4504 • 
4505 * 
4506 • 
4507 • 
4508 • 
4509 • 
4510 • 
4511 • 
4512 • 
4513 * 
4514 • 
4515 * 
4516 RELP 
4517 
4518 • 
4519 • 
4520 * 
4521 
4522 
4523 
4524 
45:).5 
4526 
4527 
4528 
4529 

BUGl3UG 

4530 
4531 
4532 • 

IJSE COTJE 
HE Al) R 

RELP ~ELEASES A PE?lP~fRAL uNIT OF A SPECIFIEO TVPF. 

CALL 1o1 I TH 
TS'( L•R$PELP 

CAl..L wJTH 

CALLS 

CCJ) • JOB NUMBER 
CCT) • T8LOCK ADDRESS 
CCL) • RETURN ADnRFSS 
CCAU) • PTP TO DEVICF HEADER 
CCAL) • 'DEVICE NlJM~ER ADDRESS 

SCLOSE 
SNOTTF 
SCA USE 
OSLOGS 
OSLOGC 
OSLl')GX 

RETURl'1S WI TH 
CCJ) • JOB NUM8E~ 
CcTl • TRLOCK ADDRESS 

EXITS TO O•L 

EXITS WITH PERIPHERAL DEALLOCATEO• 

8$$ 
SXL 

srA 
LXL 
szN 
TZE 
LDCJ 
LOA 
CMK 
TNZ 
BUGL 
SET 
LOX 
SXL 
LDX 
AOS 

0 
L .. T$TRA,.T 

TSTEMPJ,.T 
X.-TSTE114P1•T 
FLAG•)( 
$ERROR 
-1 .. nu 
ALLC.x 
TSJCr:hT 
SERR OR 
CALLC•Xl 
BUGBUG+l 
o.BUGBUG.DU 
0,,ALLC,,x 
z,.T$TE."1Pl•T 
AvAIL .. 7 

ENTRY POINT 
SAVE Rf TUR~ ADDRESS 

SAVE PAssEn INFORMATION 
GET DEVICE AnDRfSS 
sHOuLD BE 8usY 
IT ISN'Tl 
SET FOR LOWER HALF CnMPARE 
GET •LLOCATEr Joq ~U~8FR 
CHECK FOR CORRECT J ~U~BER 

SHOULD BE TH~ SA~E 
OK• OfSTROY TT 

GET PTP TO DFVICF. HEADFP 
BUMP T~E NUMPER ~Ow FRFE 

"AGE 1 41 

110 
120 
130 
140 
150 
160 
170 
1~0 

1QO 
200 
210 
220 
230 
240 
250 
2ti0 
270 
2AO 
290 
JOO 
J10 
320 
330 
340 
350 
360 
370 
J80 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
5JO 
540 

550 
560 
570 
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R 

002464 000002 2350 12 
002465 100000 31~0 OJ 

END Of BINA~Y CARD 10500068 
002466 002545 60~0 00 

END 

002467 

002470 
002471 

002472 
002473 

002474 
002475 
002476 
002477 
002500 
002501 
002502 

002503 
002504 

000006 Q54Cl 14 
002470 

000001 3360 07 
000005 0560 14 

002472 
000001 3360 07 
000005 :i5M 14 

002474 
000001 33150 07 
000004 05f-O 14 
777777 6040 00 
300000 6750 OJ 
000002 7550 12 
000001 2230 12 
000025 7430 11 

002503 
525237 

525237 2200 OJ 
000001 7400 12 

0025n5 
002505 000704 70CO 00 
002506 000025 0000 11 

002507 
002507 0~0000 7200 11 
002510 000077 3600 OJ 
002511 002515 6000 00 
002512 000003 1000 03 
002513 002505 6000 00 
OF BINARY CARn 1nsnoo6Q 
002514 777777 71CO DO 

002515 
002516 
002517 

002515 

000027 2220 11 
caooo1 2J"'O 12 
OCOQ25 7S5n 11 

l r~ PU T I fJ U T P ! JT SCH E 0 U I E R • - J O ~ ""0 N ( TO R 

4533 * 
4534 * 
4535 
4536 

4537 
4538 * 
4539 * 
4540 * 
4541 
4542 

4543 

4544 

4545 
4546 
4547 
4548 
4549 
4550 

BUGRUG 

4551 * 
4552 * 
4553 * 
4554 RELPl 

4555 

4556 RELP2 
45~7 * 
4558 * 
4559 * 
4560 * 
4561 
4562 
456J 

CHECK If CLl')SE. RtCJUESTFD 

LOA 
CANA 

TlE 

GET PERIPHERAL FLAG 
IS IT RESERVfD? 

NO• SO C01'1TJNUE 

CLOSE ~EQUESTE!'.l CLO~E ANO LOG 

AOS 
DEC RM 
LCQ 
ASQ 
DEC RM 
LCQ 
ASQ 
OECRM 
LCQ 
ASQ 
TMI 
ERA 
STA 
LDX 
STX 
au Gu 
SET 
LDX 
STX 

OPE'R.Z 
<•VAIL.]) 
1.DL 
AVAIL•? 
(AVAIL.t1) 
1.DL 
AVAIL•7 
(QMAX.t7 l 
1.DL 
OMAX.z 
SERROR 
CLOSE+~svE.ou 
FLAG.x 
Y.FRN.X 
Y • TUE~PJ• T 
<FRiii• X > 
BUGBUG.+1 
o. BuGBlJG.t Du 
0.tFRN.tX 

CLOSE PERIPHERAL 

BUMP OPER COUNT ONE 
DECREMENT nNCE FnR THE 'NOW FREE, 

***PR08LE"1 
~ARK IT CLOSED AND NOT RESERvtn 
RESTORE FLAG WORD 
GET FRN OF DEVICE 
SAVE FOR CLOSE 
BUG FRN 

CLOSE 
TSX 
ARG 
CHECK 
LXL 
ANX 
TZE 
CMPX 

<TiTEMPJ.T> CLOSE THE DEVICE 

HE 

O.iCLOSE 
TSTEMPJ. T 
RELP2•9$BZ•RELP1 
o.rSSRWl•T 
Q,,F3\Sf"o1K.DU 
RELP2 
o .. sssz .. nu 
RELP1 

TRA SERROR 
ass o 
SEE 1'41-10 HAS IT? 

SEND qELEASE MESSAGE TO sue-MODULE 

LOX 
LDA 
STA 

X.T$TE~P1.tl 

SHTE,.X 
T STE~PJ. T 

RESTORE TYPE PTP 
GET STATE FOR CAUSE 

142 

580 
590 
600 
610 

620 
630 
6'40 
6!50 
660 
670 

680 

690 

700 
710 
720 
7JO 
740 
750 

760 
770 
780 
790 

800 

810 
8~0 
830 
840 
850 
860 
870 
8EIO 
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END 

nt 09-17-71 

11")2520 
Or)2521 
002522 
002523 
0(')2524 
012525 

R 

r;con7 
r'.'OCll"Qn 
C00007 
0C0022 
00600!'.' 
000024 

002526 C'C1467 
002527 OCOOOCI 
002sJc ooooor;; 
002531 CC0025 
002532 000027 
00253J 000024 
002534 OC0026 
002535 ooooor:i 
002536 003140 
002537 000004 
002540 001)004 
002541 005162 
OF Blt-.l~Ry CARD 
002542 000005 

002543 
002544 

002545 
002546 
002547 
002550 

002551 
002552 

002553 
002554 
002555 
002556 

002557 
002560 

002561 

525240 
525240 

40COOO 
000027 
00000'. 
000004 

525241 
000004 

525242 
525242 
525242 
525242 

525243 
525243 

525244 

7240 11 
2:-ssn 14 
37110 n7 
11~0 no 
2750 OJ 
755(1 11 

('lQ2526 
711Cn rJl:l 
e2? o 11 
2210 12 
2360 11 
7560 12 
2360 11 
75~11 12 
6210 12 
6200 00 
7400 11 
'!i2CO 11 
7170 00 
tnS00070 
2210 12 

002543 
525240 

2200 nJ 
2220 O.J 

00254~ 

2350 03 
7220 11 
6550 12 
7270 11 

002551 
525241 

2200 03 
4400 11 

002553 
525242 

2220 03 
2230 03 
2240 03 
22so n3 

002557 
525243 

2350 03 
2750 07 

0025~1 
525244 

23~0 l')J 

fi'.JPlJT/IJUTP 1 1T SCHtDUI E~ -- TOS MQrqrn~ 

4564 
45f>5 

4566 
4567 
4566 
4569 
4570 

BUG RUG 

4571 RELPJ 
4572 * 
4573 * 
4574 * 
4575 
4576 
4517 
4578 
45_79 

4580 
8UG13UG 

4581 
BUG~UG 

4582 

LXL 
LDA 
ANA 
ALS 
ORA 
STA 
BRA'\jCH 
TSX 
EAX 
LDX 
LDQ 
ST~ 
LOQ 
STQ 
EAX 
EAX 
STX 
ox 
xED 

LOX 
BUGXR 
SET 
LDX 
LOX 
ass 

7. T n EM p 1. T ~ E ~ T r.F~ f n Ev I c E ll NI T ? T p 
A88R•7. GET NA~E 

7.nL MAS~ Tr UNIT NU~RE~ 
18 MOVE Tn AU 
8$.RfL.DU COM~AND1 RELEASF 
TiTEMP4.T SAVE FnR C4USE 
NOPA~S.CSMESSX.CT$TE~PJ.T)•CTSTE~P4.T) 

o.aGETT 
X. O. T 
T•T$Lll\JK•X 
TSTEMP3.T 
TSTFMF't.X 
T$TEMP4. T 
TiT~MP2.X 
T • o. X 
O.C$MESSX 
O.T.$TRA.T 
o.QSnFFST•T 
Q$XADO+QUASI< 

T.T!Lll\JK•X 
CO.X) 
BUG9UG+1 
O.BUGBUG.DU 
X.BUGBUG.DU 
0 

FINISH UP 

LOA 
LXL 
ERSA 
LXl.. 
BuGL 
sET 
LDx 
SXL. 
BUGXR 
SET 
LDX 
LOX 
LDX 
LDX 
SUGA 
SET 
LDA 
ORA 
BUGQ 
SET 
LDQ 

Busv.ou 
X•T$TE"'1Pt•T 
FLAG.X 
L. TSTRA. T 
(T!TRA•T> 
BuGBuG+l 
o.F.IUGBUG•DU 
o.TSTRA.T 
cx.v.Z.Q> 
BUGBUG+l 
X.F.IUG9UG.DU 
v.Bur;Buc;.ou 
Z.BUGBUG.DU 
Q.RUGBUG.DU 

BUG8UG+1 
BuGBuG.ou 
Bur;quG.DL 

BUG8UG+1 
BUGRUG.DU 

UNSET THE gUSY BIT 
PESTnRE PTR TO OF.VICE lJNTT 

RETRIE.VE RETURl\I 
BuG IT 

13UG l"fGISTERS 

14J 

890 
900 
910 
<no 
930 
940 
950 

9~0 
970 
980 
990 
1000 
1010 
1020 
tOJO 
1040 

1050 

1060 

1070 
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R Pt:RIPHERAL "1Al\AGEMENT ... Rf LP 

002562 52524'1 2760 07 ORQ BuG~uG .. DL 
002563 C'COOOO 7HO 17 4583 TRA 0,.L PETU~N TO CALLER 1080 

002564 45~4 E)( IT WA IT FOR REPLY 1090 
002564 ')(13074 7100 O!'J TRA $EXIT 

4565 •$• DI $1( PERJPH 11 oo 



M8R 01 09-17-71 

R 

004743 
004743 

004743 000000 cooo 00 
004744 005550 0000 00 

END OF BINARY CARD 1osooo11 
004745 00556C 0000 00 
004746 005570 0000 00 
004747 005600 0000 00 
004750 005610 0000 00 
004751 000000 0000 00 
004752 000000 0000 00 

002565 

000001 
000002 
oooonJ 
000004 
000005 

001000 
1)02000 
003000 
004000 
('105000 

Jr\IPUT/nUTPlJT SCHF.:LllJI I:~ .... TO~ MONITOR 

RES01JRCI'.: ALLOr:ATlO"J PERl?HER~L TYPt TA8lf 

4587 
4588 
4589 * 
4590 * 
4591 * 
4592 * 
4593 * 
45Q4 * 
4595 * 
4596 * 
4597 * 
4598 * 
4599 * 
4600 * 
4601 * 
4602 * 
4603 * 
4604 
4605 TA8LE 
4606 
4607 TA8CP 

4608 TA8CR 
4609 TABLP 
4610 TA8"1T 
4611 TAB".)P 
4612 
4613 
4614 
4615 * 
4616 * 
4617 TYPCP 
4618 TYPCR 
4619 TYPLP 
4620 TYPMT 
4621 TVP'1P 
4622 * 
4623 * 
4624 * 
4625 * 
4626 
4627 CPST 
4628 CRST 
4629 LPST 
4630 MTST 
4631 OF»ST 
4632 

usE Co DE 
~EA l.J R 

THE PFRIPHERAL TyPE TABLE HAS AN ENTRy FOR EACM 
TYPE nF RESOUR~E. THUS THE FNTRY POJNTER POINTS TO THE 
RESOURCE DEVJCE HE~DER. THE HEADER CONTtA~S sue~ TNFORMlTTO~ 
AS TME TOTlL NUMBER OF DEVICES OF THIS TVPE. TME NUM~ER CUR• 
RENTLY AVAILABLE. A POINTEP. TO T~E FIRST DEVICE. ETC. TME 
PERIP~ERAL DEVICE ITSELF cnNTAINS SUFFICIENT INFORMATION FCR 
ANY OPERATION ON THE PERIPHERAL. 

USE 
BSS 
ARG 
ARG 

ARG 
ARG 
ARG 
ARG 
ARG 
ARG 
USE 

EQU 
EQU 
EQU 
EQU 
EQlJ 

CONST 
0 
0 
CPTAB 

CRTA9 
LP TAB 
MTTA9 
OPTAS 
0 
0 
PREVIOUS 

T.A 9CP•TABLE 
TA8tR•TABLE 
TABLP•TARLE 
TABMT•TABLE 
TA80P•TARLf 

COMMUNICATJO~S STATES 

HEAD 
EQU 
EQU 
EQU 
EQU 
EQU 
HEAD 

IUTyPCP•512 
R STYPC!h512 
RSTYPLP•512 
R STYPMh!512 
R STYPOP•512 
R 

0 • INVALID 
1 • CARO F»UNCM 

2 • CAPO READER 
3 • LI NE PRINTER 
4 • ~AGNf.TlC TAPE 
5 • OPERATOR'S CON~OLE 
6 a INVALID 
7 • INVALID 

TYPf 1 

TYPEa 
TYPEI 
TYPEI 
TYPEI 

CARI) PUNCM 
CARO READER 
LINE PRINTER 
MAG HPE 
OPERATOR'S CONSOLF. 

CP STATE FOR CO~MUNICATIONS 
CR STATE 
LP STATE 
MT STATE 
OP STATE 

1 4t:. 

1, 0 
120 
130 
140 
150 
160 
170 
H~O 
190 
200 
210 
220 
230 
2.tO 
250 
2~0 

270 
2eo 
290 
JOO 
310 

320 
JJO 
340 
J50 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
!560 



MBR 

R 

000000 
oonoo1 
000002 
1".100002 
000003 
000004 
000005 
C\00006 
000007 
000010 

INPUT/OUTPJJT sci--Euut ER -- IOS MG~ITOR 

RE.~ntJRCE. ALLOCATJO\I PERIPHERAL HEADER TABLE 

4634 
4635 
4616 "" 
4637 "" 
4638 * 
4639 • 
4640 * 
4641 * 
4642 * 
4643 * 
4644 • 
4645 * 
4646 * 
4647 * 
4648 "" 
4649 * 
4650 PTR 
4651 STATE 
4652 ELT 
4653 ACC 
4654 MAX 
4655 OMA)( 
4656 AVAIL 
4657 OPER 
4658 SPARE 
4659 Dl-ILEN 
4660 * 
4661 * 
4662 * 
4663 * 
4664 IJEV1-4DR 
4665 #1 UB 
4666 
4667 
4668 
4669 
4670 
4671 
4672 
4673 

USE CODE 
HEAD R 

PERlPHERAL HfAOER TA8LE 

A DEVJCE HEADE~ IS THE ITEM THAT AN ENTPY IN T~E TARLE OF 
PERlPMERAL TYPES POINTS TO~ THE HEADER CONTAINS TMf P~INTFR 
TO THt DEVICES nF A CERTAIN TYPE ct.E. LINE PRINTERS>. 
IT AL~O CONTAINS SUCH INFORMATION AS T~E CONFIGURATlO~ OF T~f 
SYSTEM (MAXl~U~ NUMaER OF DEVICES OF A CERTAIN TYPE>. 
LASTLY. IT CONTAINS A POINTER TO T~E CO~RESPONOING QUEUE: 

FORMAT OF DEVICE HfADER 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
ECIU 
EQU 

0 
PTR+1 
snTE+t 
ELT 
ELT+1 
MAX+ 1 
OMAX+l 
AVAIL+! 
OPER+l 
SPA~E+t-PTR 

POINT~R TO DEVICE TA~LE 
STATE CORRES. TO RECIPIENT 
(UPPER> ELEMENT SIZE FOR DEVICE 
CLO~ER> ACCESSES 
MAXIMUM IN SYSTfM 
CJUR MAXIMUM 
NUMBER CURRENTLY AVAILABLE <FREE\ 
NUMBER OPERATOR MOLDS 
SPARE 
DEVICE MEAOEP LfNGTH 

DEVICE ~EADER GENERATING MACRO 

MACRO 
ARG 
ZERO 
ZERO 
VFD 
vFD 
VFD 
VFO 
DEC 
ENDM 

NAME.ELT•ACC.MAX.OMAX.AvAIL.CJpER 
#1 
S#1sr.o 
#2•#3 
36/#4 
36/#5 
36/#~ 
36/fl.7 
0 
DEvHnR 

STATE 
ELEMENT SIZE/ ACCESSES 
MAX 
OUR MAX 
AVAILABLE (FREE> 
NUMBER OPERATOR HOLDS 
SPARE 

146 

580 
590 
600 
6.10 
620 
630 
640 
6!50 
660 
670 
6eo 
690 
700 
710 
120 
730 
740 
750 
7~0 

770 
7AO 
790 
800 
810 
820 
830 
840 
850 
8~0 

870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
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R ~t:.sOtJRCE. Al..LOr:A TI O'IJ ... PE:RIPHE:.RAL Ht:.ADf:R TA8LE: 

<1675 * 990 
4676 .. 1000 
4677 • HERE TS THE LI ~T OF H.Vtr,r:: Hf AnERS IN ALPHABETICAL ORDER. 1010 
4678 * 1020 

IJ0!'.1':>4J 4679 usE STORE' 1030 
1105550 4681 EIGHT 1050 
005551) 46A2 lJEV~R 8SS 0 START nF OE VICE ..iEAOER LIST 1060 
nos55G 46~3 DEVt·iDP cp.6.BiAP.CPMAx.o.o.cpMAX 1070 

005550 OQ5620 ooco 00 CpTl\8 AR(; Cp 
005551 r:in1ooc !'.)QQ('IQO zERO $CPST.O 
005552 000006 000004 ZERO 6.ASAF" 
005553 ooooon.000001 VFD J6/CPM4X 
005554 oooooooonooo VFO 36/0 
00~555 ooooooooocon VFD 36/0 
005556 000000000001 VFD J6/CPM4X 
00~557 onooocoljocoo DEC 0 

005560 4664 DEVHDR CR.6.B~RD•CRMAx.o.o.cRMAX 1080 
005560 005~23 coco 011 CRT4B ARG CR 
005561 00200C oocooo zERO $CRST.':J 
005562 000006 000020 ZERO 6.l3$RD 
005563 0000000~0001 VFD 36/CRM4X 
005564 000000000000 VFO 36/0 

END OF BINARY CARD 10500072 
005565 000000000000 VFD 36/0 
005566 000000000001 VFD 36/CRMAX 
005567 000000000000 DEC 0 

005570 4685 DEVHDR LP•6.B$AP•LP~Ax.o.o.LP~AX 1090 
005570 005626 ~000 00 LPT4F3 ARG LP 
005571 00300G 000000 ZERO SLPST.n 
005572 000006 000004 ZERO 6.BSAP 
005573 ooooor.000002 vFD 36/LPM4)( 
005574 000000000000 VFO 36/0 
005575 000000000000 VFD 36/0 
005576 OOOOOrJOOOCHl2 VFD 36/LPMAX 
005577 000000000000 OEC 0 

005500 4686 DEVHOR ~T.36.qSRD+B!AP.MT~Ax.o.O.MT~AX 1100 
005600 005634 0000 00 MTTAB ARG MT 
005601 004000 000000 ZERO StHSh 0 
005602 000044 COC'024 ZERO 36.8$PD+8SAP 
005603 000000000010 vFD 36/MTMAX 
005604 ooooooooor.oo VFD 36/0 
005605 oooooooonooo VFD 36/0 
005606 ooooor.000010 VFD 36/MTMAX 
005607 oooooaocoaon DEC 0 

005610 4687 DEvHDR OP.9.8$ALL.OPMAx.o.o.OPMAX 1110 
005610 005664 cooo on OPH,8 ARG OP 
00~611 005000 000000 ZERO SoPsr.o 
005612 000011 OOOOJ7 ZERO 9.l3SALL 

END OF BINARY CARD IOS0007J 
00~613 oooooooonoo1 VFD 36/0F'MAX 
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00=>614 
0115615 
005616 
005617 

R 

0000000000('1() 
ooooooocnoro 
ooooor:iooor01 
onooonoonnno 

('10'3620 
n::ioo50 
n~n5b5 

li\JPUT/OUTPUT SCHEOUI ER -- TOS MONITOP 

RE sn1JRCE. ALLOr AT l Ot\J 

Vf D 36/0 
VF 0 36/0 
VF 0 36/0PHA)( 
DEC 0 

4688 XOvH~ EQU * 
4689 DHRL"J EGlU *•DEVHR 
4690 USE PREVlOLIS 

ENr OF DEVICE lolEADER 
LE:NGTH OF TA.FlLE 

TABLE 

14A 

1120 
11JO 
1140 
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R 

002565 

oooono 
000001 
000002 
000002 
000003 

400000 
200000 
100000 

1 "J P u T I nu T r:> ' ! T s c ~ F.: tJ t 11 E R - - 1 r) s M o N I T o ~ 

PERJP~E~Al DEVICE TABLE 

4692 USE COiJE 
'16Q3 HEAD R 

PERIPHERAL DEVICF TA~LE 

4694 • 
4695 * 
4696 * 
4697 * 
4698 • 
4699 • 
4700 * 
4701 * 
4702 * 
4703 .• 

rHERE Is A ONE-rO•ONE CORREsPONOE~CE BETWEEN A •OEvICE• ·~n 
PHYSICAL DEVICE JN TH~ MACHINE ROOM. T~E DEVICE CONTAIN~ THE 
NAME nF THE nEVICE. THE FRN WHEN OPEN. FLAG qITS TfLLING ITS 
CURRENT STATUS• AND IF SUSY• WHO IS RESPONSI~Lfe 

4704 * 
4705 * 
4706 * 
4707 A'3B~ 
4708 FRN 
4709 F'LAr, 
4710 ALLC 
4711 DEVLN 

FORMAT OF PERIPHERAL DEVICE 

4712 * 

EQU 
EGlU 
EQU 
E:OlJ 
EQU 

0 
ABBR+l 
F R"J+ l 
FLAG 
ALLC+l-ABBR 

FOUR CHARACTER •SCII ABBREVIATION FOR 
(UPPER) FRN OF PERIPMERAL WHEN OPE~ 

fUPPfRl FLAG BITS FQR THE PERIPHFRAL 
<LOwFRl JOB NU~BER USING IT WHEN BUSY 
DEVICE ENTRY LE~GTM 

4713 • 
4714 • 
4715 • 

BITS FOR FLAG 

4716 BUSV EQU 
4717 CLOSE ECU 
4718 RSVF.'. EGlU 
4719 • 

B$SIG~ 
BUSY /'2 
CLOSE/2 

ON IF NOT ALLOCATABLE 
ON IF CLOSED 
ON IF OPERATOR PEQUESTFD A CLOSE 

4720 * 
4721 • 
4722 * 

DEVlC~ GENERATING MACRO 

4723 DEVICE MAC~O 
4724 UASCI 
4725 ARG 
4726 ZERO 
4727 ENDM 
4728 * 
4729 * 
4730 DEVT 
4731 #1 
4732 
4733 SET 
4734 
4735 
4736 #lMO 
4737 

MACRO 
ass 
IDRP 
SET 
OEVICF. 
IDRP 
SET 
ENDM 

NAME 
1·•1 
0 
BUSY+CLOSE•O 
DEVICE 

NAME•(LIST QF DEVICE NUMBERS) 
0 
#2 
#2 
#1#2 

SET+t 
DEVT 

14Q 

1160 
117 0 
1180 
1190 
1200 
1'10 
1220 
1230 
1240 
1250 
1260 
1'70 
1280 
1290 
1300 

PE:FH PME P Al 
1:520 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1AOO 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1.490 
1500 
1~10 

1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
1610 



MBR 

END 

01 09-17-71 

005620 
005621 
005622 

005623 
005.624 
005625 

005626 
005627 
005630 

00~6Jt 
005632 
005633 

005634 
005635 
005636 

R 

0056~0 

005620 
005620 
005620 
005620 
000000 
005620 

103120060C6~ 
oonooo ooco oo 
600000 000000 

000001 
005623 
C'0562J 
000000 
005623 

103122060060 
000000 oono oo 
600000 oocooo 

000001 
005626 
005626 
000000 
005626 

114120060060 
000000 onoo oo 
600000 000000 

000001 
005631 

114120060C61 
000000 oono oo 
600000 onoooo 

000002 
005634 
005634 
000000 
005634 

115124060060 
000000 0000 00 
600000 000000 

000001 
005637 

0~5637 115124060061 
OF BINAPY CARD 10500074 
005640 000000 coco oa 
005641 600000 oor.ooo 

JNPUT/OUTPUT SCHEOULER -- TOS MONITOR 

~ESOURCE ALLOCATIO~ •• PERIPHERAL nEVICE TABLE 

4739 * 
4740 * 
4741 * 
4742 * 
4743 * 
4744 
4745 PERT 
4746 DEVTl3 
4747 

4148 

4749 

4750 

CP 
SET 

CR 
SET 

LP 
SET 

SET 

LPM Al( 

MT 
SET 

SET 

USE 
ass 
ass 
DEVT 
BSS 
SET 
DEVICE 
UASCI 
Ar~G 
ZERO 
SET 
DEVT 
SSS 
SET 
DEVI CF 
UASCJ 
A~G 

ZERO 
SET 
DEVT 
ass 
SET 
DEVI CF: 
UASCl 
ARG 
ZERO 
SET 
DEVICE 
UASCI 
ARG 
ZERO 
SET 
OE VT 
BSS 
SET 
DEVI CF. 
UASCI 
ARG 
ZERO 
SET 
OE VICE 
UASCI 

ARG 
ZERO 

STORE 
0 
0 

CP,, ( 00 l 
0 
oo 
CPOO 
1.CPOO 
0 
RUSY+CLOSE•O 
SET+t 
CR.t ( 00) 
0 
oo 
CROO 
1.,CRO(l 
0 
EluSY+CLosE.o 
SET+1 
LP,,(OO .. ol> 
0 

00 
LPOO 
1.LPOO 
0 
Busv+CLOSE•O 
01 
LP01 
1.,LPOl 
0 
BUSY+CLOSE•O 
SET+t 

START OF PERIPHERAL TAALE 
START nF DEVICE TABL~ 

CARD PUNCl-IES 

CARLI READERS 

LINE PPINTERS 

Mr.,oo.01.02.0J.n4.,05 .. o6.o7> 
0 

ti!AG TAPES 

oo 
MTOO 
1.tMTOO 
0 
BUSY+CLOSE•O 
01 
MT01 
1. "1T 01 

0 
Busv+CLoSE•O 

lSO 

1~30 
1l'>40 
1650 
lf\60 
1670 
1680 
1690 
1700 
1710 

1120 

1730 

174'0 
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p RE$nlJRct ALL OU Tl n~ PfRIP1-1ERAL t:E. VJ f:E TA~LE 

rl:)r)002 SET SET 02 
f'l05642 DEV I Cf MT12 

005642 115124060('\62 UASCI 1.~T02 
005643 OCOl)OC Jn.ro on A~G 0 
00~644 6000CC OOCnt'll') ZERO r<usv+CLosE.o 

OOOOOJ SET SET OJ 
005645 CEVJCF MT03 

005645 11S12406Qn63 UASCI 1.MT03 
005646 cooooc !'.lorn 00 ARG 0 
005647 6onn.or cnnooo ZERO 8USY+CLOSE.110 

000004 SE:T SET 04 
005650 DEVI CF MT04 

no~65o 115124060C64 UASCI 1,.MT04 
005651 aooooc onoo 00 ARt9 0 
005652 60000r. OOOOJn zERO ElUSy+CLOSE.110 

noooos SET SET 05 
005653 DEVI CF. MT05 

005653 11512.1060065 UASCI 1•MT05 
005654 000000 coco 00 ARG 0 
005655 60000C nocnoo ZERO BUSY+CLOSE.O 

000006 SET SET 06 
(105656 DEVICE MT06 

005656 115124060066 UASCI l.11MT06 
005657 000000 0000 00 ARG 0 
005660 600000 ooonoo ZERO BUSY+CLOSE.110 

000007 Se:T SET 07 
005661 DEVICE MT07 

005661 115124060067 LJASCI 1•MT07 
005662 000000 OOC'O 00 ARG 0 
01)5663 600000 conono ZERO 8USY+CLOSE•O 

000010 MTMU SET SET+t 
no5664 4751 DEVT CP. ( 00 > OPERATnR•S CONSOLE 1750 
005664 OP BSS 0 
000000 SET SfT oo 
005664 DEVI CF: OPOO 

005664 11712C060060 uASCI 1.0POO 
005665 000000 0000 00 ARG 0 

END OF BINARY CARD 10500075 
005666 600000 000000 ZERO BUSY+CLOSE•O 

O::lOOOl OPMO SET SET+t 
000047 4752 TT SET ••PERT PERT LENGTM 1760 
nooo15 4753 PER TL EQU TTtnEVLN NU~8ER OF ENTRIES 1770 

4754 • 1780 
005665 4755 OPF~l\I EQU OP+F~N OP FRN 1790 
002565 4756 usE PREVIOUS 1eoo 

4757 .,. 0 I St< SCHED 1810 
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R 

rHl2565 
002565 00524r. 625('1 on 
002566 002575 707(' 00 
002567 005220 6250 00 
002570 002575 7070 00 
002571 005260 6250 DO 
002572 002575 7070 00 

1'.'102573 
002573 001477 70CO ('10 

002574 
002574 003074 7100 no 

t\lPLiT/OUTPtJT SCHEUUI E~ -- l(J~ ~01\lTLR S52 

SCHEDULER -- MAIN 

4759 
4760 
4761 * 
4762 * 
4763 * 
4764 * 
4765 * 
4766 * 
4767 * 
4768 • 
4769 * 
4770 * 
4771 * 
4772 * 
4773 * 
4774 * 
4775 * 
4776 * 
4777 * 
4778 * 
4779 SKEO 
4780 
4781 
4782 
4763 
4784 
47A5 
4786 

4787 

4788 •$• 

USE 
HEAU 

CODE 
R 

THIS ti; Tl-IE SCHEDULER FOR THE ENTIRE MONITOR JC"l9•RIJN SVSTEl¥S. 
IT CHFCKS THE THPUT QUEUE LISTS FOR POSSIBLE JOB l"llTIATTOI\.. 
TO UO THIS. IT pnJNTS TO A QUEUE LTST A"10 CALLS THE RUN 
PART nF THE SCHEDULER. RUN ~ILL TRY TO START EVERY WAITI~~ 
J08 a~ THE SPECIFIED QUEUE LIST. so ~Al"I MERELY POINTS Tn 
LIST• A!\ID THf Sll~ROUTINES DO THE REST. 

CURRE~,1 TLV THE'RE ARE 01\iLV TltJO INPUT QllEtJE LISTI 
Q$JNP1 GENERAL ALL Jn~s GO HERE EXCFPT ••• 
Q$TNP2 -- JOBS WHICH ARE SHORT P~INT JOBS. 

110 
120 
130 
140 
150 
160 
170 
H~O 
190 
200 
210 
220 
230 
240 
250 
260 

QSJNPJ -- JOBS WHICH ARE MEDIUM PRINTER Joas CNOT 

THIS TS AN ASVNCHRnNOUS TASK 

tMPLEf'1ENTE'D> 
2AO 
290 
JOO 

ass 0 
EAX ~.l'HJNP2 

TSX LaSKfOR 
EAX Q.l'.aJNPl 
TSX LaSKEDR 
EAX Q• ~$ J t>JOJ 
TSX L.SKfD~ 
RELT 
TSX a. T$REL T 
EXIT 
TRA SEX IT 
DISK SCHF.DULE 

POINT TO Slo!ORT PRPH JOB QUEUE. LIST 
RUN 'EM 
POINT TO ALL OTHER J~B Q~EUE LIST 
LET 'f M GO. Ton 
PQJNT TO MEDJU~ PRINT JOB QUEUE Ll~T 
LET HER ~IP. 

DONE• RELEASf TCB 

PQQF. 

310 
320 
330 
340 
350 
J60 
J70 
380 

390 

400 
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002575 
002576 

002577 
002600 
002601 
002602 

002603 
002604 
002605 
002606 
002607 

p 

Cl0257'5 

002575 
000025 4470 11 
000025 7450 11 

000001 6200 15 
000001 1000 15 
002724 60CO 00 
ooooco 6200 15 

002603 
00002[') 7400 11 
000000 2200 10 
777777 600(1 00 
0".10020 4400 11 
777774 6200 10 

INPUT/()UTPIJT SCHE1JU1 ER -- yos ~01\JITOR 

SCHED!JU:.f.1 •• t.rlJ\J 

4790 
47<H 

4792 * 
4793 * 
4794 * 
4795 * 
4796 • 
4797 * 
4798 * 
4799 * 
4800 • 
4801 * 
4802 * 
4803 * 
4804 * 
4805 • 
4806 * 
4807 * 
4808 * 
4809 * 
4810 * 
4811 • 
4812 * 
4813 * 
4814 * 
4815 * 
4816 * 
4817 • 
4818 * 
4819 * 
4820 * 
4821 • 
4822 * 
4823 * 
4824 SKf.OR 
4825 
4826 
4827 * 
4828 * 
4829 * 
4830 
4831 
4832 
4833 
4834 SKDRO 
4835 
4836 
4837 
4838 SKRO•l 
4839 

USE CO"Jf 
Hf Au R 

RUN 

THls ~lJt3R0UTf"JE CHECKS A sPEClFIED QlJEIJE-LisT TO sEE IF 
ANY 01' THE WAITING JOBS CAN HAVE ALL OF THEIR REc;ouRCE Rr::'QIJESTS 
SATISFIED. If SO• THEN THAT JOR IS REMOVED FR~M THE LIST AND 
PLACEr1 ON THE IJ$TASK QUEUE IN ORDER TO R'JN. 

ALL JOBS ARE ONE•ST~P PROCESSES. THJS ~~ANS THAT THE JO~S 

CO"JSIST OF A StNGLE ACTIVITY. THU~ tN OROER Tl'.., AVOID DEAD• 
LOCK SITUATIONS. ALL RES~U~CES ARE ALLnCATEO cnLLfr.TJVELY wHFN 
A JOB IS Tn STARTJ JTHERWISE THE Jne MUST ~AtT TILL ALL HIS 
REQuESTS FOR SYSTEM RE.SOURCES CA"! RE SATISFIED SJMULTANE11USLY. 

CALL wITH 
C<XTl • TCFI 
CCXJ) • JCB (PHONY) 

CALL HY 
TSX L•~$SKEOR 

RETURNS O.L 
RETUR"JS WITH 

ClXTl • TCA 
us Es 

TEMP3 
TEMpJ 

<UPPER> QAODRESS 

TEMP4 
TEMPS 
TEMP6 
TEMPS 
TEMP8 

<LOWER> RETURN AOnRESS 
PTR TO NEXT RESOURCE NEED 
CURRENT NEED 
COUNTER OF CURRENT NEED 
<UPPER> PTR TO PREDECESSOR lQSLINK) 
<LOWER> PTR TO CURRENT (Q$0FFST) 

ass o 
SXL L.T,TEMP3•T 
STX Q•T!TE~p3•T 

IS THTS Ll~T E~PTY1 

EAX o.QSFl~sT+l.Q 
CMPX D.~!LAST•Q 

TZE SKDRX 
EAX O.QSFt~ST•O 

SSS 0 
STX o.TSTE~P8.T 

LDX O.O.O 
TZE $ERROR 
SXL O.T~TEMP8•T 
EAX O••Q$0FFST•O 

E"JTRY PQJ"IT 
SAVE RFTURN ADDRESS 
s•vE PTR Tn QU~uE-LJST 

•onRESS OF FIRST ELEMENT 
DOES LAST POINT TO IT? 
IF so. EXIT 
GET PTR TO WHAT IS To PE PREOECEqsoR 

SAVE IT FOR RE•LINKI~G 

nFrsET PTR Tn 9LQC~ 
*••PROBLEM 
SAVE PTR TO CURRENT BLOCK 
RELATE TO BEGINNING 

15~ 

l 1 0 
120 
130 
140 
150 
160 
170 
1ao 
190 
200 
210 
220 
230 
240 
250 
260 
270 
2eo 
290 
JOO 
310 
320 
330 
JAO 
350 
360 
370 
380 
390 
400 
A10 
420 
430 
4'0 
450 
460 
470 
4eo 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
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R 

END nF AINA~Y CAR~ 
002610 000006 
002611 000013 
002612 aoon,4 
002613 ocoooc 
002614 002645 
on2615 004743 
002616 777777 
002617 00000!'.' 
002620 777777 
002621 000003 
002622 002624 
002623 777777 
002624 002625 
002625 777777 
002626 M273!5 
002627 00273!5 
002630 002741 
002631 002735 
002632 777777 
002633 777777 
002634 777777 

0()2635 ocoooo 
END OF 91NAPY CARD 

002636 000024 
002637 002612 

002640 
002641 
002642 
002643 

000004 
000001 
002724 
000003 

IOSl"!r'I07t; 
7260 10 
62~0 16 
74:30 11 
22.40 13 
6040 00 
22.?r) 14 
6000 00 
2350 13 
3750 07 
1150 12 
6000 00 
6030 00 
7100 14 
7100 00 
7100 00 
7tr~o oo 
7100 00 
7100 00 
71CO 00 
71CO 00 
7100 00 

002635 
6230 05 
rnsnoon 
".)230 11 
7100 00 

002640 
6231'.l 10 
1030 15 
6000 00 
5200 10 

002644 CC2603 7100 00 

002645 
002646 
0!')2647 
002650 
002651 
01)2652 
002653 
002654 
0!')2655 

00t?645 
003064 7070 00 
000007 4420 16 
OOOOOIJ 6350 12 
000022 7710 DO 
000011') 2360 16 
000004 7360 o~ 
acr.oo4 77Jn oo 
ooon1r; 7'=i6n 16 
CC0013 6;::iJI) 16 

T NP lJ T I Cl LIT P I JT SCH E D lJt F.: R • • T ') S t-' 0 ~ 1 I T fl R 

SCHFOIJLE.R ·- ~·tPJ 

4840 * 
4841 * 
4842 * 

4843 
4844 
4845 SKDR1 
4846 
4847 
4848 
4849 
4850 
48'51 
4852 
4853 
4854 
4855 
4856 
4857 
4858 
4859 
4660 
48~1 

4862 
4863 
4864 SKOR2 
4865 

4866 
4867 
4868 SKDR3 
4869 
4870 
4871 
4872 
4873 * 
4874 
4875 * 
4876 * 
4877 * 
4878 SKOR4 
4879 
4880 
4881 
4882 
4883 
4884 
4885 
4886 
48A7 

LxL J.TiJcq.o 
EAX Y.J\RES.J 
STX Y·T'TEMP4•T 
LDX z.1.v 
TMI SKDR4 
LOX X.TA8LE.7 
TZE $ERROR 
LDA o.y 
ANA -t.DL 
CMPA ~•x.x 

TZE *+2 
TRC $ERROR 
TRA •+1.t7 
TRA $ERFHH~ 

TRA SCPCI< 
TRA SC~CI< 
TRA SLPCK 
TRA s~HCI< 
TRA SERROR 
TRA $ERROR 
TRA $ERRr'IR 
ass o 
EAX v.o .. •L 

ADLX Y.T$TE~P4 .. T 
TRA SKDRt 
ass o 
EAX v.~SOFFsT.O 

CMPX Y.Q$LAST•Q 
HE SKDFO' 
EAX O.Q$LINK•0 

TRA SKDRIJ 

855 0 
TSX L.J$JNUMR 
SXL X.J$JC~.J 

EAA o.x 
ARL 1 a 
LM J$~F.SS.J 
QLS 4 
LRL 4 
STtJ J$MESS,,J 
EAX v.JiPES.J 

"AGE 

GET PTR TD A~SOCIATED JO~ OESCRl~TCR 

GET PTR TO PESOUqC~ REQUEST gLOCK 
SAVE IT 
GET TYPE OF NEXT Rf-SOURCF. RE~UtSrEn 
ENn Of LJST•-RUN THIS JOB 
GET PTR TO DFVICE ~EAOFR 

•••PROE-!LEM 
GET NUMBER REQ~JREO 

MASK TO NUMBER ONLY 
TE~T AGAl~ST MAX 
01( 

•••T~AT•s SOMEROOY ELSE 
ARANCH THR!J TAALr:'. ON TYPE 
0 • ILLEGAL 
1 • CARO PUNCH 
2 • CARD REAOER 
3 • LINE PRINTER 
.4 • MAG TAPE 
5 • OP CONSOLE (ALLOW NO ONE Ttj nw~ ,,, 
6 • INVALID 
7 • INVALID 
RETURN HER~ TF R~SOURCFS AVAILABLE 
MOVE COUNT TO Y 

ADD IN OLD POINTER 
AND LOOP 
RETURN HERE IF THIS JOB CAN'T START 
GET OFFSET PTR TO THIS ~L("ICK 

IS IT THE LAST? 
IF sn. EXIT 
OTHERWISE GET PTR TO NEXT 

START nn s JOB 
GET A JOR NUl"'BER 
SAVE AS STATE: FC'R C0"1MllNlC4TIONS 
"4QVE Jns NUMRER 
INTO AL RIGHT JUSTIFtED 
GET MESSAGE 
t.EF'T Ju~rIFifD 
MOVE I l\!TO QIJ 
COMPLETE Mf.S~AGf. SAVE 
GET POINTE~ TO P~SnURC~ ~EEO BLOCK 

610 
620 
630 

640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
710 
780 
790 
eno 
810 
820 
8JO 
840 
850 
860 

870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 
1 CIOO 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 



MBR 

R 

(1:)2(:)~7 

002657 00000~ 2J5D lJ 
Of'l2660 OC2707 f.>040 no 
Of'l2661 000023 755n 11 
002662 777777 375n ol 
ao2663 777777 6orn oo 

ENO OF BINAPY CAK1 tOS0007~ 
00266• aoo~o~ 5Jta no 
002665 or;on22 75~0 11 
102666 000023 2~Sr 11 
002667 002~7C 7100 Ot 
Ol'l2670 777777 11an oo 
002671 002751 7100 00 
002612 oc~751 1100 oo 
002673 002753 7100 00 
002674 OC275t 7100 oo 
002675 777777 7100 00 
002676 777777 11on oo 
002677 777777 7100 00 

0(12700 
002700 000024 2230 11 
002101 ooooor, 1sso 1J 
002702 000001 C230 OJ 
002703 000024 7430 11 
002704 00002? 0540 11 
002705 002666 6040 00 
002706 002657 7100 OD 

002707 
002707 000020 7200 11 
002710 777777 222(1 10 
002711 00002C 2230 11 

CND OF BINARY CARD 10500079 
002712 oooooc 7420 13 

002713 

002714 
002715 
002716 
002717 
002720 

ooste>2 7170 no 

000025 2250 11 
000001 1000 15 
002722 6010 00 
ooon.01 6230 13 
or:iooc1 7430 15 

JNPIJT/nUTPtJT SCf1EJUI ER -- YOS ,...,ON I TOR 

SCH~~ OUL E::R -- RUN 

48A8 
48R9 * 
4890 SKnR5 
4691 
4892 
48Q·J 
4894 
4895 

4896 
48Q7 
4898 SKOR6 
4899 
49GO 
491') 1 
4902 
4903 
4904 
4905 
4906 
4907 
4908 SKDR7 
4909 
4910 
4911 
4912 
4913 
4914 
4915 
4916 * 
4917 * 
4918 * 
4919 SKOR8 
4920 
4921 
4922 

4923 
4924 .. 
4925 • 
4926 • 
4927 
4928 * 
4929 .. 
4930 • 
4931 
4932 
4933 
4934 
4935 

STX 

855 
LD• 
TMl 
STA 
ANA 
TZE 

NEG 
STA 
LDA 
TRA 
TRA 
TRA 
TRA 
TRA 
TRA 
TRA 
TRA 
TRA 
BSS 
LOX 
srA 
ADl.X 
STX 
AOS 
TMI 
TRA 

0 
o.v 
SKDR8 
THE~F5. T 
• 1• nL 
$ERROR 

T$TEMP6. T 
T $TEMP"• T 
*+1.AU 
!ERROR 
SCP AL 
SCRAL 
SL PAL 
SMHL 
!ERROR 
$f RROP 
SERR(')? 
0 
Y.TSTEMP4•T 
o.v 
v .. 1.nu 
y.TiTE'-1P4.T 
T$TEMP~.T 

SKDR6 
St<DRS 

~ET ~EXT RESnURC REQIJ l RE Mt llJT 
TEST FOR DONE 
SAVE IT 
MASK TO COUNT ONLY 
•••BLEWIT 

COMPLEMENT 
SAVE AS LOOP COUNTER 
r;ET 8ACI( TYPE 
BRANCH ON TYPE 
0 • ILLEGAL 
1 • CARO PIJNCH 
2 • rARO REAT1ER 
3 • LINE PRINTER 
4 • t-1AG TAPE 
5 • nP CONSOLE (ALLOW NO ONE Tn nwN IT> 
6 a INVAL10 
1 • INVALln 

RESTORE RESOURCE PTR 
SAVE ALLoC•TfD pEsau~CE IN JCB 
BUMP ONE 
S4yE 
BUMP LOOP COUNTE~ 

LOOP IF MO~E DEVICES OF THIS TVP~ ~EEOEO 
OTHER~ISE GET NEXT TVPF 

RESOURCES Al.LOCATED. REMOVE FROM LIST 

SSS 0 
LXL O.TiTEMP8•T GET RACK PTR T~ CURRENT qLOCK 
LDX x.-Q$0FFST+Q$LIN~ .. o 'PTR TO SUCCESSO~ 
LOX y.TSTEMP8•T GET BACK PTR Tn PREDECESSOR 

STX REMOVE FROM LIST 

XED QSXAnD+Q$TASK PLACE ON QUASI< 

TEST FOR DONE 

LOX Q .. T$TE~P3•T RESTORE QAODPESS 
CMPX o.~$LAST .. Q TEST FOR LAST 
TNZ SKDR9 NOPE• CONTINUE 
EAX Y.•Q$LlNK+QiQFFST.Y •UPDATE 
STX Y.~$LAST .. Q OSLAST PTR 
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1('l90 
1100 
111 0 
1120 
1130 
1140 
1150 
1160 

1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 

1440 
14 !50 
1460 
1470 
1480 
1490 
1!500 
1510 
1!520 
1530 
1!540 
1550 
1!560 
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r., SCHE OIJLER -- t(•IJ~ 

01)2721 CC~724 7 ir: (l 00 4936 TRA SKDR'X •~n EXIT 1 '.570 
4917 * 1'580 
493e, * f:'11nr.F ! "l IJRDf R :n LOOP T'"'~U L! S! Af:''!'f-R REMt)yAI~ 1 '!590 
4939 * 1600 

002722 4940 SKDR9 ass 0 1610 
002722 777777 22r::o 1 0 4941 LD'lC o.-oiOFFST+Q!LlNK.O •MOVE TO NEXT 13LOCI< 1ti20 
002723 00?.606 71CO 00 4942 TRA SKRO.t AND l.ODP WITHOUT DISTURBING PRE OF CESSOR 1630 

4943 * 1640 
4944 • DONE. SUG Rf.GISTERS. ANO RETURN 1650 
.4945 • 1660 

oon24 4946 SKDRX SSS 0 1670 
C"02724 4947 8UGXR <x.v.z.o> RUG REGISTERS 1680 
525245 BUGBUG SET BUGRUG+l 

002724 52~245 2220 03 LDX x.BUG8UG.DU 
002725 52524'5 2230 OJ LDX y.qUGBUG.DU 
002726 52524~ 2240 03 LOX z.Bur.auG.Du 
002727 525245 2250 OJ LDX Q.AUGBUG.DU 
002730 000025 7'?..7Ci 11 4948 LXL L.T$TE'MP3.T RETRIEVE RETUR~ ADDRESS 1690 

002731 4949 BUG <UTEMF'3.T) BUG IT C90TH HALVES) 1700 
525246 8UG8UG SET 8UG8UG+1 

002731 525246 2200 OJ LDX o.BuG6uG.DU 
002732 000025 7400 11 STX o.TSTEMPJ•T 
002733 000025 4400 11 SXL o.rhEMP3•T 
1)02734 000000 7100 17 4950 TRA o.L RETURN TO CALLER 1710 

4951 •$• DISK SKEOCK 1720 



MBR 

R 

002735 00000'5 
002736 002635 

CND OF BINARY CARt 
002737 002635 
002740 0112640 

002741 000002 
002742 777777 
002743 000004 
002744 000002 
002745 OC2735 
002746 005674 
002147 0Ci~6.4C 
002750 00~73~ 

002735 
002735 
002735 

11 so 12 
6000 00 
rosoonao 
6041'.' 00 
1100 no 

0 027 41 
1150 07 
6030 00 
2360 12 
1760 07 
6n.4o oo 
1160 00 
6041' 00 
7100 00 

INPLJT/OUTPllT SCHEIJIJU::q •• TO~ M0t-..:(TOR 

SCMEDULER •• CMECK 

4953 
4954 
4955 * 
4956 * 
4957 * 
4958 * 
4959 * 
49fi0 * 
4961 * 
4962 * 
4963 * 
4964 * 
4965 * 
4966 * 
4967 * 
4968 * 
4969 * 
4970 * 
4971 * 
4972 * 
4973 SCPCK 
4974 SCRCK 
4975 SMTCK 
4976 
4977 

4978 
4979 
4980 * 
4981 * 
4982 * 
4983 * 
4984 * 
4985 * 
49s6 * 
4987 * 
4988 * 
49~9 SLPCK 
4990 
4991 
4992 
4993 
4994 
4995 
4996 
4997 

USE 
HEAD 

CO'JE 
R 

r.HECK 

TH~SE ROUTINES DETERMINE WHETHER OR NOT ENOUGH RESOURCES 
OF A ~PECJFIC TYPE ARE AV~IL•BLE. THE DECISION IS 8ASEO 
u~VlOtlSLY THE NUl"18E~ OF FRf.t UNITS o,.- f"1E ~e:QUtSTfO TYPE 
ON A 'JOHN HAM~' POLICY PULE (SU8JECT T~ CHANGF ~ITHOUT 

NOTIFtCAllON>. IF THE REQUEST CAN &E SATIFIED. THEN THE 
ROUTINES EXJT TO R$SKDP2J OTHEPwtSE RSSKORJ. 

ENTER WITH 

RETURNS 

85$ 
BSS 
BSS 
CMPA 
T7E 

THI 
TRA 

C<A) • NUM8ER REQUESTED 
C<X> • PTR TO OEVJCE HEADER OF TYPE RE~UESTEO 

R$SKnR? IF SATlFIABLE 
R$SKDR1 OTHERWISE 

0 
0 
0 
AVAlL•X 
SKDR2 

Sl<DR2 
SKDRJ 

CARD PUNCH CHECK 
r-ARD READER CHECK 
MAG TAPE CHECK 
•RE THAT MANY AVAILA~Lf? 
YES• NO POLICY RULE TO CHECK HER~ 

YES• DtTTO 
NO• SO SOLLY PRf ASE 

YE OLnE LINE P~JNTERS 

CURRENT IMPLEMENTED ALGORITHM& 

ON 
O.'O 

GIVEN N PRINTE~S. WHERE N>t• THEN WE'LL POTENTIALLY ALLOW ~·1 
LONG JOSS <SEE R$LJOAS) TO RUN SJMULTANEOU~LY. IF N•l. TH~N 
WE•LL RUN SHORT. LONG. ANO MEDIUM JOFIS IN THAT ORDER. 

SSS 
CMPA 
TRC 
LDQ 
SBQ 
TMI 
CMPQ 
TMI 
TRA 

0 
2.DL 
SERROR 
OMAx.x 
2.DL 
SCl'CK 
LJOBS 
Sl<ORJ 
SCP CK 

LI~E PRINTER CHECK 
ALLOW nNLY ONE PRINTER PER JOB 
*••PR09LEM 
GET NUMBER OF l'~INTE~S wE OWN 
PtdH OF POLIC':Y RULE 
ALL RIGMT TO RUN LO~G JO~ 

HAVE 2 OR MORE PRll'IJTE'.RS. RUN LJO~? 
MAVE OMAX•l LO~G JOBS ALREADY GOtNG 
OK TO TRY TO RUN ~ ~ONG JOB 
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110 
120 
130 
14 0 
150 
160 
170 
180 
190 
2no 
210 
220 
230 
240 
2!50 
260 
270 
2eo 
290 
JOO 
310 
320 
330 
340 
350 

J()O 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
'70 
4eO 
490 
500 
510 
520 
5:30 
540 
550 



"IBR 

002751 
002752 

002753 
002754 
002755 
002756 
002757 
002760 
002761 
002762 

R 

nn751 

002751 
002751 
'1027S1 
,,02751 

002377 7070 00 
n270o 11co no 

002753 
000012 2360 16 
000003 22?.0 16 
000001 3620 OJ 
002763 71fl') 12 
002751 6ocn oo 
002751 6020 00 
005674 05.dQ 00 
002751 7101'.1 00 

002763 
002763 005672 1160 00 

ENO OF BINAPY CARD 1nsooo81 
002764 005673 1160 00 

00567Q 
005671 
005672 
005673 

00567.4 

0')5667 
005670 

000000000235 
OCOOOOOC0254 
000000001751 
000000002106 

ooooooooocr::io 
(102765 

INPUT/OUTPUT SChE~UL€R -- IGS MONITOR 158 

49Q9 
50rl0 
sco 1 .,, 
50r'J2 • 
5003 * 
5004 * 
5005 • 
50C6 * 
5007 • 
soce. • 
50C9 * 
5010 SCPAL 
5011 SC~AL 

5012 S"1TAL 
5013 

5014 
501.5 • 
5016 • 
5017 SLPAL 
5018 
5019 
5020 
5021 
5022 
5023 
5024 
5025 
5026 • 
5027 * 
5028 LPT131 
5029 

5030 
5031 * 
5032 
5033 
so34 s.s12 
5o35 s.:no 
5036 M.512 
5037 M.320 
5038 • 
5039 LJOBS 
5040 
5041 •$• 

USE 
rlE. AU 

CODE 
R 

ALLOCATE 

570 
5~0 

590 

THIS POUTI~E ALLOCATFS A SPECIFIC OEVICE TVP~. IF A LONG 
PRl~TFR TYPE. THFN fHE LONG PRINTER JOB COUNTER 'LJOB' I~ 
BU~PED. 

600 
610 
620 
630 
640 
650 

BSS 
ass 
SSS 
GETP 
TSX 
TF~ A 

855 
LDQ 
LDX 
A.NX 
XEC 
TZE 
TNC 
AOS 
TRA 

SSS 
CMPQ 

USE 
EVEN 
VFD 
Vf 0 
VF D 
Vf D 

DEC 
USE 
DISK 

0 
0 
0 
A 
L. IUGETP 
SKDIH 

0 
JSSI7E..J 
X.J$TVPE•J 
X.$TYP~K.Dll 

LPTst.x 
SMTAL 
SMTAL 
LJO!=IS 
SMTAL 

STORE 

36/5r!00/32+1 
36/5500/32+1 
36/3:;>C00/32+1 
36/35000/32+1 

0 
PREVIOUS 
SCR.ATCl-I 

660 
670 

CARD PUNCH ALLOCATE 6eo 
CARD RF.A.OEQ ALLOCATE 690 
MAG TAPE ALLOCATE 700 
GET THE PERtP~~RAL 710 

AND RETURN WITM IT A.LL~CATED 720 
730 
HO 

LINE PRINTER ALLOCATE 750 
GET Sl1E OF T~E J09 760 
GET THE OUTPUT TYPE (512 OR 320 FORMATl 770 
MASK TO TYPE 780 
TEST FOR LONG JOB 790 
EXIT IF NOT A LONG PRINTER JoB 800 
EXIT IF NOT A LONG PRINTER JOB 810 
OTHERwJSE RuMP LONG JOA COUNTER 820 
USE STANDARD R~UTI~E 8JO 

840 
850 

PRINTER DECI~ION TA8LE 860 
nECISION IF 512 FOR~AT 870 

DECISION IF 320 FORMAT 

~000 OR LESS IS A SHORT J09 
DITTO FOR 320 FORMAT 
32000 IS TOPS FOR ~EOIUM JOB 
DITTO FOR 320 FORMAT 

eeo 
890 
900 
910 
920 
930 
940 
950 
960 

ACTIVE 
9eo 
990 



MBR 

002765 
002766 

002767 
002770 
002771 
002772 
002773 
002774 
002775 
002776 

002777 
003000 
003001 

R 

000736 
000027 

000000 
000077 
002777 
OOC003 
002765 
000013 
002765 
777777 

000026 
000032 
003037 

END OF BINA~Y CARD 
003002 00010(1 
003003 001152 
0030Q4 000025 

OOJ005 
003006 
003007 
003010 
003011 

000536 
000027 
000025 
000001 
000000 

00?7(,5 
002765 

7000 00 
0000 11 

('102767 
7200 11 
3600 OJ 
6000 00 
1000 OJ 
6000 00 
1000 OJ 
6COO 00 
1ic10 no 

002777 
2220 11 
2340 12 
6010 00 

003002 
IOSCl0082 
2350 07 
7070 00 
7550 11 

OOJ005 
7000 00 
ooco 11 
0000 11 
oono oJ 
0000 OJ 

003012 

l~PUT/f'1UTP 1 JT SCHEUUL ER -- tOS MrlNITOR P4GE 

UTILITY •• SCPATCH INPUT QUEUt FJL[ 

:,043 
5044 
5045 * 
5046 * 
5047 * 
?048 * 
5049 * 
5050 * 
5051 • 
5052 * 
5053 * 
5054 * 
5055 * 
5056 * 
5057 * 
5058 * 
5059 * 
5060 * 
5061 * 
5062 * 
5063 * 
5064 SCR 
5065 

5066 

5067 5CR1 
5068 
5069 
5070 
5071 

5072 
5073 SCR2 

5Q74 

usE com: 
HEAU R 

SCF?ATCH PH'UT QlJE'Uf='. FILE 

THIS IS AN ASY~CHRONCUS TASK DFSJGNED TO SCRATCH AN INPUT 
QUEUE FILE (E.G. PRINT•FlLf•QUFUF.>. PASSED THE FRN OF TME 
wu~u~ ~iLE. IT OETER~INES I~ THE ~EAD ~OINTER IS AT THE FNO 
OF THE FILE. TF so. AND THE ausv COUNT ts ZERO. THEN THF 
SCRATCH Is ALLOWED. OTHERWISE THE READ pOINTE~ ts RESET A~D 
THE TASK IS TE~MINAr~o. 

ENTER BY 
CREATED TASK RtSCR 

ENTER wJT!-j 

RETURf\IS 

ass 
LOCK 
TSX 
ARG 
CHECK 
LXl. 
ANX 
TZE 
CMPX 
TzE 
CMPX 
TZE 
TRA 
ass 
LDX 
szN 
TNZ 
GETC 

LOA 
TSX 
STA 
READ 
TSX 
ARG 
ARG 
ARG 
ARG 
CHECK 

C<T$TE~P1.T> • FRN UF INPUT QUEUE FILE 
CIT$TE~P2•T> • PTR rn NC8 

0 
IT$TEMP1.T> LOCK TME FILE 
O. $LOCK 
UTEMPt.T 
SCR1•B'BZ•SCR•A!LOCK•SCR 
O.T$SRW1•T 
O.BSSTll1K.DU 
SCR1 
o.B$Bz.ou 
SCR 
0.8$LOCK.DU 
SCR 
$ERROR 
0 

x.TSTE"1P2•T 
CSF3USY•X 
SCR5 
($QRFS7.DL> 

SQBFSZ.DL 
L•RSGETC 

FILE LOCKED 
GET PTR TO NCB 
TEST COUNT 
BUSY• FXIT 
GET A WORKING 8UFfER 

TSTEMPJ.T SAVE FOR READ 
<TSTEM?1.T>.<T!TEMPJ.r>.<1.Du>.<o.DU> READ 
o.sRF.:A.D 
T$TEMP1.T 
TSTEMPJ. T 
1.nu 
o.nu 
SCR7.B1B7•SCR2.B!EOF.SCRJ 

159 

110 
1"0 
130 
140 
150 
160 
170 
1~0 

190 
200 
210 
220 
230 
240 
250 
260 
270 
2eo 
290 
JOO 
310 
320 
330 

3'0 

J~O 

360 
370 
J80 
J90 

400 
410 

420 



MBR 01 09·17-71 ':9.937 INPUT /OUTPIJT sci--ELJULER -- JO~ ~O~llOR 0 AGE t 6(1 

R UT IL TTY -- sci:· ATCH t \!PUT QllEUt FI Lf 

003012 000000 nni'.'l 11 LXL O.T$SRW1•T 
003013 000077 36CO 03 ANX o.si~TMK.DU 
003014 003051 600ri 00 T7f'. SCR7 
003015 noooo3 lnoo 03 CMPX o.giqz.N1 
003016 003005 601'.lO 00 TZE SCR2 
003017 000016 100 lj 03 CMPX O.IHFCF.DU 
003020 00302? ~01"10 00 rzE SCR3 
003021 777777 7100 00 TRA $ERROR 

003022 5075 SCRJ ess 0 430 
003022 5076 SCR (T$TE~P1.Tl.co.Du> SCRATCH THE FI LE 440 

003022 000612 7000 00 TSX o.iscR 
003023 000027 0000 11 ARG l$TEMP1.T 
003024 000000 0000 03 ARG o.nu 

003025 5077 CHECK SCR4.siez.SCRJ 450 
003025 oooooc 7200 11 LXL O,.T$SR 1111.T 
003026 000077 3600 03 ANX 0,.8$SP.1K•DU 
003027 003033 6000 00 rzE SCR4 

END OF BINARY CARD 10500083 
003030 000003 1000 03 CMPX O.A$RZ.JU 
003031 003022 6000 00 TZE SCR3 
003032 777777 7100 00 TRA !\ERROR 

003033 5078 SCR4 ass 0 FILE SCRATC~ED 460 
OOJ033 000026 2220 11 5079 LDX X.T$TE!'AP2•T GET 9.ACK PTR TO "IC9 470 
003034 000031 4500 12 5080 STZ C$t;1F'LOC. X RESET FUJC PTR 4eO 

003035 5081 RELC (T\TE"1F'J.T> RELEASE 8UFFER 490 
003035 000025 2350 11 LDA T$TE~P3. T 
003036 001252 7070 00 TSX L. RUELC 

003037 5082 SCRS SSS 0 UNLOCK IT 500 
003037 5083 UNLCK < UTF:MP 1 •Tl 510 

003037 000746 7000 00 TSX o.iuNLCK 
003040 000027 0000 11 ARG T$TEMP1.T 

003041 5084 C~ECK SCR6.Bisz.scR5 520 
003041 000000 7200 11 LXL O,.TSSRW1•T 
003042 000077 3600 03 ANX 0.8SST"4K•DU 
OOJ043 003047 60(10 00 TZE SCR6 
Ol'lJO.U 000003 1000 03 Cf"!PX o.ssaz.nu 
003045 003037 6000 00 TzE SCR5 
003046 777777 71(10 00 TRA $ERR('1R 

OOJ047 5085 SCR6 SSS 0 DONE 530 
0030117 5066 RELT RELEASF TCR 540 

003047 001477 7000 00 TSX o. HPEL T 
C\03050 5087 EXlf EXIT 550 

ooaoso 003074 7100 00 TRA $Ex IT 
5088 • 560 
5089 • 570 
5090 • 5AO 

003051 5091 SCR7 ess 0 FILE NOT Ef'1PTY 590 
003051 000000 22CO 11 5092 LDX o.risR""t•T GET NUMBER OF IJN ITt; TR A NSFERRE 0 600 
00J052 003022 601'10 00 5093 TZE SCR3 NONE• THEN SCRATC~ TME F1LE 6t0 

003053 50Q4 5CR8 ess 0 620 



MBR 01 09-17-71 ~9.937 I "JPUT /nUTPl.J r SCHEUUtER -- TCS t-10N I TOP "4 r, e: 16 t 

R UT I l TTY -- SCRATCH INPUT (JlJELJt:: f' TLE 

110Jl)5,] 5095 SPTR <TiTfMi:>l,. T >. <-1,.ntJl SET Pr') I ~'TF.:R BACK nNt:: 630 
003053 000623 7ncn nn TSX o,.isPT~ 
003054 000027 noao 11 ARG T$TE~Pt.T 
003055 777777 'j 000 nJ ARG • 1,. D!J 

O::>J05o 5096 CHECK sciu,. s ia1. SCP8 640 
END OF BINARY CARL InS00084 

003056 oooooc 7200 11 LXL O,.T$SR 1..i1,.T 
003057 000077 3600 OJ ANX 0,.!1$5T"IK,.OU 
003060 003033 6000 00 TZt. $CR4 
003061 00Q')Q::3 1ono 03 CMPx o.3~Flz,.nu 
003062 003053 60CC\ 00 TZE SCR8 
003063 777777 71CO 00 TRA $ERROR 

5097 ·i· DISK JOBTA8 650 



MBR 01 09-17•71 

003064 
003065 
003066 
003067 
003070 
003071 
003072 
OOJ073 

R 

000000 
000000 
040300 
005700 
777777 
005701 
005700 
oaoooc 

005700 000000 
CNO OF BINAPY CARD 

(\03064 
2220 03 
235r) 07 
5202 01 
1150 12 
601() 00 
122(1 03 
7 460 12 
71C'O 17 

005675 
000020 

005700 
005700 
005700 

000000 
10S00085 

003074 

INPUT /l')UTPIJT SCHEUUI ER •• I OS "10f\i I Tr:R 

JOB ~UM~ER AS~IGNMENT A~D TA8LF 

5099 
5100 
5101 • 
5102 * 
5103 * 
5104 * 
5105 • 
51C6 * 
5107 * 
5108 Jl\jl)MB 
5109 
5110 
5111 
5112 
5113 
5114 
5115 
5116 
5117 * 
5118 * 
5119 * 
5120 * 
5121 * 
5122 * 
5123 * 
5124 * 
5125 * 
5126 * 
5127 * 
5128 
5129 MAXJ~ 
5130 * 
5131 * 
5132 
5133 Juq 
5134 
5135 

5136 
5137 *'* 

USE 
HEAU 

conE 
J 

Jnn NUMBER ASSlGNME~T 

THE Jne NUM~ER rs RETURNFO IN ~R-X 
CLQBEPS C<XOl 

BSS 
LDX 
LDA. 
RPT 
C~PA 
TNZ 
SBLX 
STX 
TRA 

0 
x .. o.r1..i 
o.nL 
r-oAxJr?.J.TZE 
JH8.X 
$ERROR 
x.JTH~+1 .. ou 
J.JTAe .. x 
O,.L 

Jl\jJTIALIZE FOR SEA~C~ 
CLEAR AL 

SEARCH FOR FRE~ Joe ~UMBER 
•••OV VEJ.!l 
COMPUTf JOA NUMBER 
MARK IT ALLOCATEn TO US 
RETURN TO CALLER 

JOB TABLE 

THE JnA TA~L~ ts A TABLE nF ONf WORD ENTRIES. JNOEXEO 
BY THE JOB NUMBER. INFOPMATIO~ IN THE JOB TABLE IS 
THAT WHICH MUST BE LOCATED OR MATCMED FOR CONSISTENCY 
CHECK~ ANO FOR DEBUGGl~G PURPOSES. THE TABLE CONTAINS 
MAXJ8 ENTRIE~. 

USE 
EQU 

EIGHT 
BSS 
OUP 
ZERO 

usE 
DISK 

STORE 
16 

PREVIOUS 
XIT 

TO MAKE DEBUGGING EASIF.R 
JOE! TABLE 
<UPPER> PTR TO JCB/ (LOWER) PTR TO 
INITl~LLY OFF 

110 
120 
130 
140 
150 
1~0 

1i' 0 
150 
190 
200 
210 
220 
2JO 
2'0 
250 
260 
270 
2"0 
290 
JOO 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 

D~VICE460 
470 

.teo 
490 



MBR 

ENO 

01 09•17-71 

J 

005!174 

003074 
OOJ074 

003074 000474 7170 00 

f)Q:l075 
oo3o75 oc5161 6202 no 
003076 005161 1002 00 
003077 003135 6002 00 
003100 005160 2212 00 
003101 777777 6002 00 
003102 005161 1012 00 
003103 003106 6012 00 
OOJ104 005161 6202 00 
OF BINARY CARD tnS00086 
003105 005161 7402 00 
003106 000004 1212 OJ 
003107 117777 6002 00 
OOJ110 777771 6042 00 
003111 000003 2222 11 
003112 005160 7422 00 

003113 
003114 
003115 
003116 
003117 
003120 

003121 
OOJ122 

003123 

000006 7260 11 
777777 60l'l0 00 
777771 6040 00 
000004 2270 11 
777777 6000 00 
777777 6040 00 

003121 
525247 

525247 22CO OJ 
000004 7400 11 

003123 
525250 

52525C 2200 03 

r Np u T I nu T ? tJT s c HE 0 u I E R - - I c c; ,.. 0 N I T 0 R 

EXIT 

51 :19 
5140 

USE 
HEAD 

COTJF.: 

E"lC IT 

5141 * 
5142 * 
5143 * 
5144 * 
5145 * 
5146 * 
5147 -
5148 * 
5149 * 
5150 * 
5151 * 
5152 * 
5153 * 
5154 * 
5155 EXIT 
5156 

COMPLETE O~E TASK AND BEGIN ANOTHER FRO~ QiTASK ~UEUE 

5157 

TRA $EXIT 
RETURN TO ~EXT TASK 
RUlJRNS WITH 

C(J) • JOB ~UM9ER 
C(T) • TRAP 8LOCK 
C<L> • TASK•START-AOnRFSS 

0 

XSCKPT 

f-NTRY POINT 
nEOJGGJl\IG 

SAVE.01\J LOCi< OIJT UNWANTE.O INTERRUPTS 
5158 E.XtTl 
5159 

ass 
CKPT 
xEO 
INHIB 
SSS 
EAX 
CMPX 

O TIME TO FOOL WITH T!-IE r.JSUSK QUE11E 
o.~iFl~ST+l+Q$TASK •DDRF-SS OF FIRST ELEMENT 
o.QSLAST+Q$TASK •onES LAST POINT Tn IT? 5160 

51~1 
511S2 
5163 
5164 
5165 
5166 

5167 
5168 
5169 
5170 
5171 
5172 
5173 
5174 
5175 
5176 
5177 
5178 
5179 
5180 

5181 

TZE 
LDl< 
rzE 
C1'1Px 
TNZ 
EAX 

STX 
sBLX 
TZE 
TMI 
LDX 
STX 
I NI-I I 8 
LXL 
rzE 
TMI 
LOX 
TZE 
TMI 
8UGU 

BuGgUG SET 
LDX 
STX 
euGxR 

8UG8UG SET 
LDX 

\.<11A IT 
T.~$FIRST+Q$TASK •QFFSfT POINTER TO ~LOCK 
$ERROR •••PRORLEM 
T.Q$LAST+Q!TASK •IS THIS LAST? 
*+J NO 
O•Q$FIRST+1+QSTASK YES. SET THIS QUEUE 

0•Q$LAST+Q$TASK 'TO EMPTY STATUS 
T•QSorFsT•DU R~LATE THE BEGINNING oF ~LoCK 
$ERRnR •••DBG 
iERRQR •••D8G 
X.QSLINK.T GET OFFSET POINTER TO NEXT BLOCK 
X.Q$FIRST+0$TASK •ANO MAKE IT NOW FIRST 
RESTORE RESU~E NORMAL TELECAST 
J.T$JCR.T RESTORE JCA POl~TER 
!ERROR •••DRG 
SERROR •••D8G 
L,T$TRA.T AND TRANSFER ADDRESS 
!ERROR •••DBG 
'ERROR •••UBG 
<T$TR~•T> 13UG RETIJRN 
8UG8UG+1 
0,13UG8UG.DU 
o,rSTRA.T 
<O•X·Y·Z·Q) BuG THE qEGisrERS 
8UG8UG+1 
O.BUGBUG.DU 

l63 

11 n 
120 
1:30 
140 
150 
HO 
170 
180 
190 
2CO 
210 
220 
230 
240 
2~0 
260 
270 
2eo 

290 
JOO 
310 
320 
330 
340 
350 
360 
370 
Jeo 

390 
400 
410 
420 
430 
440 
450 
460 
470 
•eo 
490 
500 
510 
520 

530 



MBR 

END 

01 09-17-71 09.937 

003124 s2s2sc 2220 n3 
003125 525250 2230 03 
003126 525250 2240 oJ 
003127 525250 2250 03 

003130 
525251 

003130 525251 23!50 03 
003131 525251 ~7!=in 07 

003132 
525252 

003132 525252 236('1 OJ 
OF BINARY CARD JOSnooR7 
003133 525252 2760 07 
003134 000000 7Hn 17 

003135 000017 22r2 OJ 
003136 000000 0012 00 

003137 003075 11ro oo 

Il'llPUT/OUTPIJT 

EXT T 

5182 
8tlG81JG 

5183 
BUG~UG 

5184 EXIT2 
51~5 * 
51M * 
5187 • 
5188 • 
5189 * 
5190 
5191 WAJT 
5192 
5193 
5194 
5195 *$• 

SCHEUULER -· T 0 S M0"-1 l TOR l'AGE: 16'4 

Lt·X lC.RUGBUG.OlJ 
LDX v.~uG8UG.tlll 

!..'!::'ll 7 .;. :J ~ 1 G8UG~ IJ 1.i 

LDX r.i.AUGBUG.DU 
SUGA 540 
SET 8UGEWG+1 
LDA BUGi:1tJG,.DU 
ORA 8UG~ur;,,. t•L 
8UGQ 550 
SET 8UGi:ltJG+ 1 
LDQ AUGRUG.DU 

QRQ BUGBuG.nL 
TRA CJ.L AND AWA A AV Wf. G01 560 

570 
580 

WA IT F'OP SOMETf.llNG TCl HAPPEN 590 
600 
610 

INHIB SAVE.ON 620 
LDX o.i.i:>AusE.nu PAUSE AND START AT 630 
MME ANY INTERRUPT 640 
INHIB RESTORE 6SO 
TRA EXITt SK t P C~ECKPOtNT 660 
DISK NOTC 690 



MBR 01 09-17-71 

003140 

INPUT /(')UTP JT SCHElJUt ER -- t OS MnN I TOR 165 

COMM 1 JNICATION~ -- DESCRIPTlllPI. 

5197 
5tQ8 

51Q9 * 
5200 • 
5201 • 
5202 • 
5203 * 
5204 * 
5205 • 
5206 * 
5207 * 
5208 * 
5209 * 
5210 * 
5211 • 
5212 * 
5213 * 
5214 * 
5215 * 
52H> * 
5217 * 
5216 * 
5219 * 
5220 * 
5221 * 
5222 * 
5223 * 
5224 * 
5225 * 
5226 * 
5227 * 
5228 * 
5229 * 
5230 * 
5231 • 
5232 * 
5233 * 
5234 * 
5235 * 
5236 • 
5237 * 
5238 * 
5239 * 
5240 * 
5241 • 
5242 * 
5243 * 
5244 * 
5245 * 
5246 • 

USE 
HEAD 

COUF 
c 

COMMLJNICArto~s NfTWORK STRUCTURE 

11 0 
120 
130 
140 
150 
160 

THEKE ExETsTS A PRIVATE COMMUNICATION~ NETW~RK AMO~r. THf 170 
THE MONITOR AND ALL Of ITS SUB-MODULES ct.E. PERIPHERAL nRtVFRS>.180 
Al 3TARTUF TTME FOR THE MO~ITOR. IT CREATES THE NETWORK ~y 190 
QPENl~;G THREE SCPATCH EVENTS ANO PASSING A FRN OF EACH T~ FACH 200 
sue-MnuULES SPAWNED· FOR THE SU9•M00ULES• THESE EVENTS ARF 210 
REFERENCED 8Y CANONICAL NuMBERSI 220 

FRNO --
TH IS IS THE CO~HAND EVENT FOR THE DRIVERS. EACH D~IVER TS 
ALLOWFO NOTIFY ACCESS ONLY: COMMANDS ARE CHANNELFO TO T~E 
SPECIF I ED SIJ9-~0DULE BV THE STA TE WH~N C AU SEO• 

FRN1 --
THIS ts THE COMHANn REPLy EVFNT FOR THE ORIVERS· EACH O~IVER 
IS ALLO~ED CAU~E ACCESS ONLY. IN ORDER TO li..JFOR._, THE 
MONITOR THE PERIPHERAL DRIVER CAUSES THIS EV~NT ~tTH ITS STAT~. 

FRN2 •• 
AS IMPLIED ABOVE. FRNO ANO FRNt ARE AN INPUT/OUTPUT PAIR: 
FR~2 HOWEVER IS NOT PAIREO AT ALL. THE MONITOR USES THI~ 

EVENT AS A PASS EVENT SENDING FILES TO BE PROCESSfn AND nEvICES 
oo~N TO ITS SONS. THE SONS NEVER EVER PASS ANYTHING BACK TO 
THE FATHER. T4EY SIMPLY CLOSE FILES. 

MESSAGE F-ORMATS1 

F'OR 

FOR 

FOR 

f RN2 •• 
8 ITS 
8 ITS 
BITS 
8p5 

fRNl •• 
BITS 
BITS 
BITS 
BITS 

F'R"IO •• 
BITS 
&ITS 
BITS 
8 ITS 

O • 3 • JOB NUMBER CWITH 0 ILLEGAL) 
4 • BANNER (QN MEANS SUPPLY BAN~ER> 

5 • OUTPUT MODEi 5121 320 (QN MEANS 32~) 
6 •17 • START ADDRESS <tN ELEMENTS) 

0 - 3 • MUST SE ZERO 
4 ""' 7 • COl'IMAND 
8 •14 • <NOT USED> 
15-17 • DEVICE UNIT NUMBER c o-1> 

0 • J • JOB NUMRER <MUST BE ZERr.I) 
4 - 7 • COMMAND 
8 -14 • <NOT USED> 
15-17 • DEVICE UNIT NUMBE~ ( 0 Tt-1RIJ 7) 

230 
240 
250 
2~0 
270 
280 
290 
JOO 
310 
320 
330 
340 
350 
Jf>O 
370 
380 
J90 
410 
420 
•30 
'40 
•50 
460 
470 
480 
490 
500 
510 
520 
530 
5'40 
5~0 

560 
570 
!Seo 
590 
600 
610 



01 09-17-71 

003140 
003141 
003142 
003143 
003144 
003145 
003146 

003147 
003150 
003151 
003152 
003153 
003154 
003155 
003156 

003157 

c 

000767 
006217 
000001 
000027 
000026 
000000 
000000 

000000 
000077 
003155 
000003 
003140 
777777 
000000 
003140 

001477 

END OF BINARY CARD 
003160 003074 

003140 

003140 
003140 

7000 00 
0000 00 
0000 OJ 
0000 11 
0000 11 
0000 03 
0000 03 

003147 
7200 11 
3600 OJ 
6000 00 
1000 OJ 
6000 00 
7100 00 
2220 11 
6000 00 

003157 
7000 00 

003160 
IOS00088 
7100 00 

INPUT/OUTPUT 5CHEDUI ER•• TOS MONITOR 

CO~MUNJCAllON~ -- SENQ MESSAGE 

5248 
5249 
5250 * 
5251 * 
5252 * 
5253 • 
5254 * 
5255 * 
5256 • 
5257 • 
5258 • 
5259 * 
5260 * 
5261 • 
5262 • 
5263 * 
5264 .. 
5265 * 
5266 • 
5267 MESSX 
5268 

5269 

5270 MESSl 
5271 
5272 • 
5273 • 
5274 * 
5275 

5276 

USE COJ'.lf 
HEAU C 

SENO A MESSAGE 

THIS TASK SENDS A 36 ~IT MESSAGE. WHICH IS ~IT CODED TO T~E 
MONITnR ON T!4E OUTPUT EVENT FILE FRN1. THE STATE AND 
MESSAGE ARE PASSED TO lT IN TSTEMP1.T 4NO TSTE~P2•T• 
RESPECTIVELY. AFTER SUCCESFULLY T~ANSMITTING TME MESSAGE 
THE TASK EVAPORATES. 

ENTER WITH 
C(XTl • TBLOCK•ADDRESS 
C(T$TEMP1•T> • STATE 
C(TSTE~P~•T) • MESSAGE 

SINCE AN ASYNCMRONOUS TASK. TT CAN USE ALL T~MP•S 
CALLS ONLY RSRELT ~HEN DONE. 

ass 
CAUSE 
TSX 
ARG 
ARG 
ARG 
ARG 
ARG 
ARG 
CHECK 
LXL 
ANX 
TZE 
CMPX 
TZE 
TRA 
LOX 
TZE 

0 ENTRY POINT 
FRN0.(1.DU>•(T$TEMP1•T>.(TSTfM?2•Tl•(0•DIJ)•IO•DUt 
O.SCAUSE 
FRNO 
1.nu 
TSTEMP 1. T 
TSTE~P2 • T 
a.nu 
a.nu 
MESSt.8$BZ.MESSX 
o.rssRw1.T 
o.BSsTMK.DU 
MESS1 
O.BSRZ.DU 
MESSX 
$ERROR 
x.TSSR~t.T GET NUMBER OF "EOPLE NOTIFIED 
MESS~ NONE• RE•SENO 

MESSAGE SEl\IT 

RELT 
TSX 
EXIT 

TRA SEXtT 

RELEAsf TRAP B~OCK 

t6~ 

6~0 
6AO 
650 
660 
610 
6AO 
690 
700 
710 
720 
130 
740 
750 
760 
770 
780 
790 
800 
810 
820 
8JO 

840 

850 
860 
810 
880 
890 
900 

910 



MBR 

0031'->1 

003161 
OOJH> 1 

003161 000000 7200 11 
003162 000077 3600 OJ 
003163 003167 6000 00 
003164 000011 1000 OJ 
003165 003171 6000 00 
003166 777777 7100 00 

003167 
003167 000005 727 0 11 
003170 000000 7100 17 

P~PUT/OUTP 1 JT SCHEUULER ••TO~ ~ONlTOR 

CQ"'11"'1JNJCATIQNS •• CHAP SERVICE 

5279 
5280 
5281 * 
5282 * 
5283 * 
5284 * 
5285 * 
5286 * 
5287 • 
5288 * 
5289 * 
5290 * 
5291 * 
5292 * 
5293 * 
5294 * 
5295 NSRV 
5296 

5297 NSRVl 
5298 
5299 

USE CODE 
HEAD C 

r.rRAP SERVICF 

T H I s s IJ 8 R 0 u T I NE t s EN Tf. RE n w HE. N E v ER A N 0 I J T s TA N n pol G 
NOTlFV IS CAUSED. THE ROIJTINE ASCERTAINS THE RUSr')N 
FOR THE CAUSE ANO TRANSFERS CONTROL TO THE AP• 
~RIAi~ SUBRnUTfNE. 

CALL 1ot1 I TH 

CALLS 

BSS 
CHECK 
LXL 
ANX 
TZE 
CMPX 
TZE 
TRA 
SSS 
LXL. 
TRA 

C(XT) • CTRAP ADORESS 

C$NSRVX (TO RE•tSSUE ~QTIFY> 
OR APPRQPIATE SURRnUTINE 

0 
NsRv1.~srLE.NsRvx 
O.TSSRWt•T 
0.-!:UST"1K.DU 
NSRV1 
0,.9STLE.-DU 
NSRVX 
SERRM 
0 IT WAS REALLY CAUSED 

WELL• WHO GETS IT? 
LET HIM HANDLE IT 

\67 

940 
Ql50 

9~0 

970 
9"0 
990 
t "00 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1 Cl80 
1090 
1100 
1110 

1120 
1130 
1140 



M8R 

END 

01 09-17-71 

003171 
003172 
003173 
003174 

003175 
003176 
003177 

003200 
003201 
003202 

c 

001467 
000000 
000005 
003161 

000510 
000000 
000005 

000756 
000024 
000025 

003203 000000 
OF' BINARY CARD 
003204 000077 
003205 003211 
003206 000003 
003207 003177 
003210 111777 

003211 001477 

003212 003074 

l)OJ171 

003171 
003171 

7000 00 
6220 11 
2210 11 
6200 00 

003175 
7170 00 
6210 12 
2230 11 

003200 
7000 00 
0000 13 
0000 13 

003203 
7200 11 
10500089 
3600 03 
6000 00 
1000 03 
6000 00 
7100 00 

003211 
003211 

7000 00 
003212 

7100 00 

t NPU'T /OUTPUT SCHEDUI ER •• l OS MON I TOR 

COMMUNJCAlIONS -- ~E-1ssuE ~OTJfY 

5301 
5302 
5303 .. 
5304 * 
5305 * 
5306 * 
5307 * 
5308 * 
5309 * 
5310 * 
5311 • 
5312 * 
5313 * 
5314 * 
5315 * 
5316 * 
5317 * 
5318 * 
5319 NSRVX 
5320 

5321 
5322 
5323 
5324 

5325 
5326 NSXl 
5327 

5326 

5329 NSX2 
5330 

5331 

USE CODE 
HEAD C 

THls ~U~ROUTJNE sIMPLY pE•IssUEs T~E NOTIFY FOR 
ANY NC8 (NOTIFY CONTROL BLOCK). AFTFR A SUCCESSFUL nPER•TION 
THE TASK EVAPORATES. 

CALL 114 I TH 

CALLS 

8$$ 
GETT 
TSX 
EAX 
LDX 
EAX 
SETUP 
XED 
EAX 
LDX 
NOTIF 
TSX 
ARG 
ARG 
CHECK 
LXL. 

ANX 
TZE 
CMPX 
TZE 
TRA 
BSS 
RELT 
TSX 
EXIT 
TRA 

C<XT> • NCfi ADDRESS 

TSGETT 
SSETUP 
!NOTIF 
TSREL T 

0 

O.UGETT 
x. o. T 
T•TSLINK•T 
O.NSRV 

SSETUP 

GET A TRAP BLOCK 

SAVE A PTR TO IT 
LET T POINT TO ORIGINAL TCB 
Rf:START ADDRESS 
RESURT CTRAP 

r.o.x GfT BAC~ PTR TO NEW TCB 
J.TSLJNK•T MAKE XJ POINT TO NC8 
«ERN.~).lSTATE.J> 
o. -SNOTJ F 
f.RN.3 
STATE.J 
NSX2.,EttBZ•NSXl 
o.rssRw1.r 

o.essr~i<.ou 
NSX2 
o.9$BZ.nu 
NSX1 
SERR OR 
0 

SEX IT 

SUCCESSFULLY RE•ISSUED NOTIFY 
~ELEASf TBLOCK 

E'XIT 

166 

1160 
1170 
1180 
1190 
1200 
1?10 
1220 
1230 
1240 
12!50 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1J40 
1350 

1360 
1370 
1380 
1390 

1•00 
1'10 
1'20 

1430 

1440 
1450 

U60 



MBR 01 09-17-71 OQ.937 l\JPUT/f1UTPJT SCHEDULER -- rns MONITOR P4GE 16Q 

c C0"'1~'JN I CAT l ONS -- ~nrlFY CONTROL BLOCKS 

5333 * l '180 
5334 * 1490 
5335 * NOT[Fy CONTROL BLOCKS 1500 
5336 * 1510 
5337 * PRINr•FJLE-EvENT 1520 
5338 * 1!530 

003213 5339 NCB LPE.LPE.!IN1T••l•O•RSLPT49+RSO~A~•QllNP1•R!TVPLP.t 1540 
005720 USE STORE 
005720 ~ 11!' ("l\J_j9 '- £....,. t f 

f'.'105720 L l'E ess 0 
005720 000000 000035 ZERO o. 8$TRO 
005721 000000 000000 ZERO o.o 
005722 000000 000000 ZERO o.o 
005723 000000 000000 lERO o. 0 
005724 000000 000000 ZERO * *• (') 
005725 000000 003301 ZERO 0.1JNIT 
005726 005720 005720 ZERO *•CSNC~.•-C:iJCB 
005727 114120105040 uASCI t.LPE ASCII A8REvUTJr!N 

005730 DUP 1.16-4 
005730 000000000000 DEC 0 

END OF BINARY CARD 10500090 
005744 777777 0000 00 f RLPE ARG -1 
005745 000000 000000 ZERO 0,.1') 

005746 OUP 1.2 
005746 000000000000 DEC 0 
005750 777777 0000 00 ARG -1 
005751 000000000000 DEC 0 
005752 000000000000 D~C 0 
005753 005574 000(! 00 ARG IHLPTAB+R!OMA X 
005754 005220 0000 00 ARG QSINPl 
005755 000003 000001 ZERO RSTYPLP.1 
005156 171777177777 DEC -1 

00321J USE PREVIOUS 
005750 5340 FRL?Q EQU LPE+GIF~N I "IPUT FILE RN 1550 

5341 * 1~60 
5342 * 1570 
5343 * PuNCM-FILf•EvENT 1580 
5344 * 1590 

003213 5345 NC8 CPE.CPE.$INIT•·1·0·R$CPrAB+RSOMA~·QSJNP1•R•TyPCP.1 1600 
(105751 USE STORE 
005760 EIGHT 
005760 CPE ass 0 

005760 000000 000035 ZERO o. 8$TRO 
005761 000000 000000 ZERO o.o 

END OF' BINARY CARD 10500091 
005762 000000 000000 ZERO o.o 
005763 000000 000000 z::~o o.o 
005764 000000 000000 ZERO **•O 
005765 000000 003301 ZERO o.StNIT 
005766 005760 005760 ZERO. *•C\NC3.••CSJCB 



MBR 01 09-17-71 :;Q.937 INPUT /OUTPUT SCHEUIJt ER -· IOS MONITOR o4r.;E 11n 

c COMMIJNICAllON~ •• NOTIFY CONTROL BLOCKS 

t'lr')~767 io31201osc40 UASCl 1.CPE ASCII AqREVIATION 
005770 OUP 1.16-4 

005770 000000000000 ~~~c ~ 
006004 777777 coco 00 fRCPE ARG -1 
006005 000000 000000 ZE~O o.o 

006006 DuP 1.2 
006006 000000000000 DEC o 

END OF BlNARy CARD IOS00092 
006010 777777 0000 00 ARG -1 
006011 000000000000 DEC 0 
006012 000000000000 DEC 0 
006013 005554 0000 00 ARG RSCPTA9+RS0!'1AX 
006014 005220 0000 00 ARG QS1NP1 
006015 000001 000001 ZERO RSTVpCp.1 
006016 777777777777 DEC -1 

003213 USE PREVIOUS 
006010 5346 f RCPQ EQU CPE+QFRN INPUT FILE FHJ 1610 

5347 * 1620 
5348 * 1630 
5349 * JQB•STREAM•SCHEDULER•EVENT 1640 
5350 * 1650 

525253 5351 BUG AUG SET BuGBuG+1 •••DBG 1660 
003213 5352 NCB JsS.JSS.OSENTER.-1.0.sRuGBUG.s~UGBUG.SRUGBUG.SBU~BUQ 1670 
006017 USE STORf 
006020 EIGHT 
006020 JSS 8SS 0 

006020 000000 000035 ZERO a. BSTRO 
006021 000000 000000 ZERO o.o 
006022 000000 000000 ZERO o.o 
006023 000000 000000 ZERO o.o 
00602• 000000 000000 ZERO **•0 
006025 000000 001775 ZERO O,OSfNTER 
006026 006020 006020 ZERO *•CSNCB.••CSJCR 
006027 112123123040 UASCI 1.Jss ASC 11 ASREVUTION 

006030 DUP 1.16-4 
006030 ooooooooocoo DEC 0 

END Of BINAPY CARD JQS00093 
006044 777777 0000 00 FRJSS ARG -1 
006045 000000 000000 ZERO o.o 

006046 DUP 1.2 
006046 000000000000 =EC 0 
006050 777777 0000 00 ARG -1 
006051 000000000000 DEC 0 
006052 000000000000 DEC 0 
006053 525253 0000 00 ARG SSUGBUG 
006054 525253 0000 00 ARG S9UGRUG 
006055 525253 525253 ZERO $8UGRUG.S8UGBUG 
006056 777777777777 DEC -1 

003213 USE PREVIOUS 
5J53 * 1680 



MBR 01 09-!7-71 t~PUT/OUTP!JT SCHElJUt ER -- TOS ~ON(TOR 17 t 

c COM~IJNJCATJONS -- ~OTIFY COi\ITROL BLOCt<S 

5354 • 1~90 
5355 * FRN1-EVENT•LP <INPUT) 1700 
5356 * 1710 

525254 5357 suc;guG sE.T 8ur,RuG+1 •••DHG 1720 
00321J 5358 NC8 LP 1. LP 1 .. csca1-10.-1 .. $LPST .. $~UGRUG. ~8UG8UG. iauGr:wr;. ~BIJGEIUG 1730 
006057 USE STORE 
006060 EIGHT 
006060 LP1 ess 0 

END 01' BINARY CARI: 10500094 
ooe>o6o 000000 000035 zERtJ Q,.B$TRQ 
006061 000000 000000 ZERO o. 0 
006062 cooooc oocooo ZERO o. 0 
006063 000000 000000 ZERO o. 0 
006064 000000 00001'.10 ZERO **•O 
006065 000000 003213 ZERO o .. cscoMD 
006066 006060 006060 ZERO *•C$'1C8,.••CiJC9 
006067 114120061040 UASCJ 1•1..P 1 ASCII A9REVJATJIJN 

0()6070 OuP 1.16•4 
006070 000000000000 DEC 0 
006104 777717 0000 00 fRLPl ARG -1 
006105 003000 000000 ZERO $LPST. 0 

006106 OUP 1. 2 
END OF BINARY CARD 10500095 

006106 000000000000 DEC 0 
006110 777717 0000 00 ARG -1 
006111 000000000000 DEC 0 
006112 000000000000 DEC 0 
006113 525254 0000 00 ARG !BUGBUG 
006114 525254 0000 00 ARG !BUGBUG 
006115 525254 525254 ZERO SBUGBUG,.SBUGP-UG 
006116 777777777777 DEC •1 

OOJ21J usE PREVIOUS 
5359 '* 17 40 
5360 '* 1750 
5361 '* !fRNl•EvENT•CP <INPUT) 1760 
5362 '* 1770 

525255 5363 BuGRuG sET BuGl3uG+1 •••D~G 11eo 
003213 5364 NCB Cpl• CP 1 • C$CQMD. -1. $CPST .. SBIJGBUG. 'BusquG. tBUGBUG. tBUGBUG 1790 
006117 USE STO~E 

006120 EIGHT 
006120 CP1 ass 0 

006120 000000 000035 ZERO o.BSTRO 
006121 000000 000000 ZERO o.o 
006122 000000 000000 ZERO a. o 
006123 000000 000000 ZERO o. 0 
006124 000000 000000 ZERO '**•O 
006125 000000 00J21J ZERO o.cscoMo 
006126 006120 006120 ZERO ••CINC9,.••CSJCB 
006121 103120061040 UASCI 1 .. CPt ASCII ABREVUTinN 

006130 OUP 1.16•4 



MBr:f 01 09-17-71 09.937 J NPUT /OUTPIJT SCl-IEIJUI ER •• JOS MC'lNlTU~ "AGE 112 

c COMMIJN I CAT I ON~ t\lt')T{Fy CONTROL '3L0CKS 

ooe>1Jo oooooooaocoo DEC 0 
END OF BINARY CARD tnS00096 

006144 777777 001:'0 Qr) FRCc:i 1 ARG -1 
006145 001000 000000 ZERO $CPST-"l 

006146 OUP 1.2 
006146 000000000000 DEC 0 
006150 777777 0000 00 ARG -1 
006151 ooooooocoooo DEC 0 
006152 000000000000 DEC 0 
006153 525255 0000 00 ARG $91JGRUG 
006154 525255 cooo 00 ARG $8UGRUG 
006155 525255 525255 ZERO !iBUGµUG.!AllGBUG 
006156 777777777777 DEC -1 

003213 usE PREyJOus 
5365 * 1800 
5366 * 1810 
5367 * SFRN1•f VENT•CR (INPUT) 1820 

525256 5366 BUG~UG SET BUGf3UG+1 •••DAG 1830 
003213 5369 NCB C~1.cR1.cscoMD.-1.scRST.,BUGBUG.$BUGBUG.$81JGBUG.,BuGBUG 1840 
006157 USE STORE 

END OF BINARY CARD 10500097 
006160 EIGHT 
006160 CR1 ass 0 

006160 000000 000035 ZERO O.B!TRC 
006161 000000 oocooo ZERO o.o 
006162 000000 000000 ZERO o. 0 
006163 000000 000000 ZERO o. 0 
00616" 000000 000000 ZERO **•0 
006165 000000 003213 ZERO o.csco~o 
006166 006160 006160 ZERO *•C$NC9.••CiJCB 
006167 103122061040 UASCI 1.CR1 ASCII ABREVJATION 

006170 DUP 1.16-4 
006170 000000000000 DEC 0 

END OF BINARY CARD 10500098 
006204 777777 0000 00 FRCR1 ARG -1 
006205 002000 000000 ZERO SCRST.O 

006206 DUP 1.2 
006206 000000000000 DEC 0 
006210 777777 0000 00 ARG -1 
006211 000000000000 DEC 0 
006212 000000000001'.l DEC 0 
00621J 525256 0000 00 ARG SBUG~UG 
006214 525256 0000 00 ARG SBUGBUG 
006215 525256 525256 ZERO S8UGAUG.!BU(;8UG 
006216 777777777777 DEC -1 

003213 usE PREVIOUS 
5370 * 1850 
5371 * 1860 
5372 * COMMUNICATIONS FR"I• S 1870 
5373 * 1eeo 



MBR 01 09•!7-71 r:::~.937 I~PUTlnUTp 1 JT SCHEtJULER -· tos ~ONITrH~ t)•GE 173 

c C()MMIJ~ t CA.TI rJNS -- f\JOTIF'V Cf'."t'llTl(nL BLOCKS 

006217 5374 USE STiJRE 1690 
006217 777777 ':000 00 5375 f RNO AF;>G -1 MQ~. I cn111"'1A.Nn fJUTPtJT 1900 

006220 777777 0000 00 5376 f~Nl ARG •1 MO~I CO"IMAND t Nr=»UT 1910 
006221 777777 coco 00 5377 fRN2 A.RG -1 MQf',: COMMAND PASS 1920 

5378 * 1930 
5379 * 1940 
5380 * PROCEss-ONE•EVENT fLPCP MODULE) 1950 
5381 * 1960 

525257 5382 bul#~UG sf T &uGl3uG+1 •••OAG 1970 
006222 5383 NC3 P~t.LPCP.SC~Asi-..-1.o.BUGl3UG.BUGBUG.BUGBUG.BUG~lJG 1980 
006222 USE STORE 
006230 EIGHT 
006230 PRl ass 0 

006230 000000 000035 ZERO 0.9$TRO 
006231 000000 000000 ZERO o. 0 
006232 000000 000000 ZERO o,,o 
006233 000000 000000 ZERO o.o 

ENO Otr BINARY CARD IOS00099 
006234 000000 000000 ZERO **•0 
006235 000000 004074 ZERO O.,CRASH 
006236 006230 006230 ZERO *-CSNCg.•-CSJCB 
006237 1141201CJ120 UASCI 1•LPCP ASCII ABREVJATJOl\J 

006240 DUP 1.16·4 
006240 000000000000 OEC 0 
006254 777777 0000 00 f RPR1 ARG -1 
006255 000000 000000 ZERO o. o 

006256 oui:- 1. 2 
006256 000000000000 DEC 0 
006260 777777 0000 00 ARG -1 
006261 000000000000 DEC 0 

END OF BINARY CARD 1osoo100 
006262 000000000000 DEC 0 
006263 525257 0000 00 OG BuGBuG 
006264 525257 0000 00 ARG BuGBuG 
006265 525257 525257 ZERO BUGBUG,.BUGBUG 
006266 117777777777 DEC -1 

006267 USE PREVIOUS 
006260 53S4 FRP? EQU PRt+QfqN SPA;.t4Nf D FR~ 1990 

5385 • 2000 
5386 • 2010 
5387 • PQRCESS•TWO•EVENT (CR MQ0ULE) 2020 
5388 • 2030 

525260 5389 BuGBuG sET BuGBuG+1 •••DBG 2040 
006267 5390 NC8 PR2.co~o .. sCRASH.-1.o·BUGBUG.~UGE'UG.BUGl=JUG.~UGBUG 2050 
006267 USE STORE 
006270 EIGHT 
006270 PR2 ass 0 

006270 000000 000035 ZERO o.BSTRO 
006271 000000 000000 ZERO o.o 
006272 000000 OOOCIOO ZERO o. o 



MBR 01 09-17-71 09.937 Il\JPlJT/OUTPUT SCHEOUL E:~ -- JGS MOI\· I TOP PAGE 17 d 

c COMMIJ"IICATIQN<; -- \JOT I FY CQHF('il 8LOCKS 

006273 00000~ cocooo ZERO o. 0 
006274 ooonoo 000000 ZERO .... 0 
006275 000000 C:14074 .,,~·on 0.:>'H'..RASH 
006276 006270 006270 zERO *-~h1cq .. •-C-iJCf3 
006277 103104122104 U~SCI 1.cnRn ASCII AB~EVIHIO"i 

006300 OUP 1.16-4 
006300 000000000000 DEC c 

END OF BINARY CARD 1osoo1ot 
006314 777777 0000 00 FRPR2 ARG -1 
006315 000000 oocono ZERO o. l'J 

006316 OUP 1. 2 
006316 000000000000 DEC 0 
006320 777777 0000 00 ARG -1 
006321 ooaoooooocoo DEC 0 
006322 000000000000 DEC 0 
006323 525260 oono 00 ARG 8UGRUG 
006324 525260 coco 00 ARG BUG8UG 
006325 525260 525260 ZERO BuGBuG.8UGRUG 
006326 777777777777 DEC -1 

006327 USE PREVIOUS 
006320 5391 f RCR EQU PR2+QFqN SPAWNED FRN 2060 

5392 •!• DISK co~n 2070 



MBR 01 09-17-71 

c 

O:JJ21J 

O".l321J 
OOJ21J 000001 23~0 11 
003214 000012 7720 00 
003215 000017 3760 03 
003216 00001C 11~0 03 
OF BINARY cARD 1osoo102 
003217 C03231 6030 00 
003220 003221 7100 22 
003221 003231 
003222 003232 
003223 003233 
OOJ224 003236 
003225 003231 
003226 003247 

cooo 
on no 
DOOO 
cooo 
0000 
0000 

no 
00 
00 
00 
00 
00 

003227 777777 0000 00 
003230 003241 0000 00 

000010 

003231 
003231 coJ171 1100 oo 

TNPIJT/OUTPIJT SCHE::JULER .... T('S MQ~_t{TO~ 

«:>3~4 

5JQ~ 

5396 * 
53Q7 * 
5398 * 
5399 * 
5400 * 
5401 * 
5402 * 
5403 * 
5404 * 
5405 CQMT) 
5406 
5407 
54C8 
5409 

5410 
5411 
5412 CMDrl3 
5413 
5414 
5415 
5416 
5417 
5418 
5419 
5420 CMAlC 
5421 * 
5422 * 
5423 * 
5424 * 
5425 * 
5426 * 
5427 * 
5428 COMDX 
5429 

iJSE C::nDF: 
HEAU C 

rH Is ROUT I f\JE DfCODEs A C0!>1MAl\JD SENT TO IT FRf')M A SIJ8·M001 ILi! 
IF A LEGAL COM"1AND, THF. •PPROP~IA.TE •CTION Jc; TAKEN.. IF 
1L~C;AL• W~LL IT Is IN~O~Er. (MnRf. OFTE~ THAN ~OTl 

SSS 
LDQ 
QRL 
ANCJ 
CMPU 

TRC 
TRA 
ARG 
ARG 
ARG 
ARG 
ARG 
ARG 
.ARG 
ARG 
EQU 

0 

HSR~2. T 
18·4-4 
aot7.DU 
CMAX,I:'U 

COMO)( 
•+1.ou• 
COMO)( 
GET 
l<JLL 
REL 
COMO)( 
RSTFH 
$ERRnR 
READY 
••CMDT~ 

FNTER MERE FROM ~$N$RV 
GET CO~MA."lD 
~IGrlT JUSTIFY IN Q!J 

MASK Hl COMMAND 
TEST VALIDITY OF CO~MAND 

NOF'EJ EXIT 
8RANCH TO SUPROUTINE 
0 a INVALID (IGNORED) 
1 • GET A PERIPHERAL 
2 • KILL PERIPHERAL NOW 
3 • RELEASE PERIPHERAL WHEN ~OT ~U~Y 

4 • INVALID (XXXX) 
5 • RESTART A PERIPHERAL 
6 • DONE (NOT HERE ON THIS STATE, 
7 • READY PERIPHERAL NA.ME 
NUH~ER nF COMMA.NOS LEGAL 

COM DX 

RE• I S~IJE NOT I Fy ON TH IS "'ICEl 

sss 
TRA 

0 
NSRVX RE~ISSUE THE NOTIFY 

17~ 

11 0 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 

270 
280 
290 
JOO 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
uo 
450 
460 



MBR 01 09-17-71 ::9.937 INPLJT/0UTPur SCHEDULER -- JOS MONITOR et AGE 116 

c C0"1"1U"JICATION~ -- GCnM~.AND GET 

003232 5431 USE COTJE 480 
5432 Hf.AD c 490 
5433 '* 500 
5434 * 510 
5435 * COMMAND GET 520 
5436 * 530 
5437 * rHis suBROUTJNE 'GETS' THE sPECIFIED PERIPHERAL. 540 
5438 • 550 
5439 * 560 

003232 5440 GET sss 0 IGNORE 570 
003232 003231 7100 00 5441 TRA COMDX EXPECT NO ~EPLV••IGNORE seo 



MBR 01 09-17 ... 71 

c 

00323J 
003233 004753 2350 00 
003234 000027 7550 11 

C'04753 
004753 004754 0024 40 
004754 120105122111 

~ND OF BINARY CARD IOS0010J 
003235 

003235 003243 7100 00 

TNPUT/nUTP'JT SCHEDUtER -- IOS MONITOR 

5443 
5444 
5445 * 
5446 * 
5447 * 
5448 * 
5449 * 
5450 * 
5451 * 
5452 * 
5453 * 
5454 * 
5455 KILL 
5456 
5457 
5458 
54'59 KLMS 
5460 

5461 
5462 

USE CODF=.: 
t-iEAD C 

COMMAND l<ILL 

rHis ROUTl~E TELLS THE OPERATOR rMAT A P~RTICULA~ DEVICE 
HAS BFEN STOPPED ANO RELEASEn •• ~JLLEO. 

ENTER wlTH 

ass 
LOA 
SH 
usE 
TALL VA 
UASCI 

USE 
TRA 

C(XT) • NCB•ADORESS 

0 
KLMS GET MESSAGE TO SEND 
TSTE~Pl.T SAVE FOR LOGGING 
CONST 
*+1•1~+1•0 
5.PERl?HfRAL KILLED& 

PREVlOUS 
RDY1 HANDLE LIKE READV 

177 

600 
610 
620 
630 
640 
650 
660 
670 
6eo 
690 
700 
710 
:120 
730 
740 
7~0 
760 
770 

780 
790 



01 09-17-71 

c 

OOJ2J6 

003236 
003236 004761 2350 00 
003237 000027 7550 11 

004761 
004761 004762 0024 40 
004762 120105122111 

003240 
003240 003243 7100 00 

INPUT/OUTPUT SCHE.OUt ER •• TCS ~(lN{TQ? 

CQMMUNJCATloN~ -- Co~MAND RELEASE 

5464 
5465 
5466 • 
5467 * 
5468 * 
5469 * 
5470 * 
5471 * 
5472 * 
5473 • 
5474 * 
5475 REL 
5476 
5477 
5478 
5479 CLMS 
5480 
5481 
5482 

USE CODE 
Hf.AO C 

COMMANn RELEASE 

THIS ROUTINE RELEASES A PERIPHERAL AS SOON AS IT IS FREE 

ENTER wlTH 

~SS 

LDA 
STA 
USE 
TALLYH 
UASCI 
USE 
TRA 

CCXTl • NCB•ADDRESS 

0 

CL~s GET ME55AGE TO sENO 
TSTE~Pt.T SAVE F~R LOGGING 
CONST 
•+1 .. 19+1 .. o 
5,.PE~IPHERAL CLOSED1 
PREVIOUS 
RDYl HANDLE LIKE ~EADY 

178 

810 
820 
8JO 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
9eo 
970 
980 
990 
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c COMMIJf\li}CAT IONS cn~M~ND READY 

5484 HEAO c 1010 
5485 * 1020 
5486 * 10JO 
5467 * t.OM"lANO READY 1040 
5488 * 1050 
5489 * THIS CQMMA~D TELLS Tl-IE OpERATO~ TO PERFORM CERTAIN ACTIO~s. 1060 
5490 * 1070 
5491 1080 

00J241 5492 READY 8~S ::: 1090 
003241 004767 2350 00 5493 LDA RDYMS GET ~~SSAGE TO SEN~ 1100 
003242 000027 7550 11 5494 STA T$TE"1Pt.T SAVE FOR Lt')GGI"IG 1110 

004767 5495 usE CONST 1120 
004767 004770 0011 40 5496 ROY"1S TALL YB *+t.8+1.0 1130 
004770 1221051r111Cl4 5497 UASCI 2,.REAOYI 1140 

003243 5498 usE PREVIOUS 1150 
003243 5499 RDYl 855 0 PRINT NAME 1160 

f;:ND OF BINARY CARD IoS00104 
003243 003262 7070 00 5500 TSX L.PERI GET PERIPHERAL I NFOR,.,.AT I r'JN 1170 
003244 000026 7421'.l 11 5501 STX X•T$TEMP2•T SAVE DEVICE l-lfADER PTR 1180 
003245 000026 4440 11 5502 SXL Z.UTEM!>2•T SAVE UNIT PTR 1190 
003246 003250 7100 00 55o3 TRA LOG SEND BUILT UP MESS4GES 1200 
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c COMMUNICATIONS -- CQ"'IM4~~D RESTART 

003247 5505 USE conr::: 1220 
5506 HEAD c 1230 
5507 * 12AO 
5508 * 1250 
5509 * COMMAND RESTART 1260 
5510 * 1270 
5511 * THIS r,OMMA~D RESTARTS THE JOA ON T~E S?ECIFI~D PER• 1280 
5512 * IP~ERAL TO T~E SPECIFIED ELEMENT NUM~ER. 1290 
5513 * 1300 

003247 5514 RSTIH sss 0 1310 
003247 003231 71CO 00 5515 rRA COMn:.- f )(PECT NO REPLV••IGNORE 1320 
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c COMMIJNlCATION~ •• LOG ~E«;SAC9f: TO OP 

nnn5o 5517 USE CODf 1340 
5518 HE:. Ail c 1350 
5519 * 1360 
5520 * 1370 
5521 * LOG MESSAGE TO OP 1380 
5522 * 1390 

a a 325 o 5523 LOG dSS 0 1400 
003250 5524 LOGS LOG A ME:SSAGF TO THE O? SAYING 1410 

003250 001~517 7070 no TSX L•O!LOGS 
003251 55(>5 LOGC (THEMP1.T> THE C:ANNF.:D MFSSAGE 1420 

003251 000027 2350 11 LOA TSTEMPt.T 
003252 001543 7070 00 TSX L.OSLOGC 
003253 000026 7240 11 5526 LXL z. T$TE~P2• T FROM -- GET PTR TO UNIT 1430 
003254 000000 6350 14 5527 EAA RSAl3BR.2 POINT TO ABBREVIATION 1440 
003255 000540 2750 07 5528 ORA 4•!TAL•sTAL+$TALVB.UL Al-3BREV1ATIONS ARE 4 CHARACTF.RS 1450 

003256 5529 LOGC • ?EP.IPHERAL NAME 1460 
003256 001543 7070 00 TSX L. O·'LO(;C 

003257 5530 LCRLf NEATNESS 100 
003257 001600 7070 ()Q TSX L•O'LCRLF 

003260 5531 LOGX FINISH IJP 1480 
003260 00156C 7070 00 TSX L.0$LOGX 
003261 003231 7100 00 5532 TRA COMDX RE•lSSUE THE Nl)TIFV 1490 
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003262 

003262 
003262 000025 2350 11 
003263 000011 7710 00 
003264 004743 2200 01 
003265 000000 2240 to 

ENO Of BINARY CARn 10500105 
003266 000001 2350 11 
003267 000022 7710 00 
003270 000007 3750 07 
003271 000000 2750 14 
003272 000003 3360 10 
003273 000000 1150 14 
003274 000000 6000 17 
003275 000003 0240 OJ 
003276 000001 0760 07 
003277 003273 6040 00 
003300 003231 7100 00 

INPUT/OUTPUT SCHEDULER -- JOS MONJTOR 

5534 
5535 
5536 " 
5537 * 
5538 * 
5539 * 
5540 * 
5541 * 
5542 * 
5543 * 
5544 * 
5545 * 
5546 * 
5547 * 
5548 * 
5549 * 
5550 PERI 
5551 
5552 
5553 
5554 

5555 
5556 
5557 
5558 
5559 
5560 PERll 
5561 
5562 
5563 
5564 
5565 
5566 *S* 

USE CO'JF 
Hf Ail C 

PEP.I 

rHis ROUTINE CHECKS TO SEE IF THE PERIPHER•L N•ME E~ITS 
AND I~ SO RETURNS A POINTER TO THE OFVICE ENTRY 9LOCK. 
OTHERWISE IT EXITS 

ENTER wlTH 
C(XTl • NC~-ADORESS 

RETURN WITH 

Bss 
LDA 
ARL 
LOX 
LDX 

LDA 
ARL 
ANA 
ORA 
LCQ 
CMPA 
TZE 
ADLX 
ADQ 
TMI 
TRA 
DISK 

C(XZl • DEVICE ENTRV ~LOCK 
C<XOl • TYPE 

0 
CiSTATS::.T 
18•9 
O.R$T/l8Lf'.:•AU 
Z.RSPTR.O 

TSSR~2.T 
36•1B 
7.DL 
RSABRR.1 
RSMAX• 0 
RSABAR.1 
o.L 
z.iuoE.VU"·DU 
1.DL 
PERI1 
COMOX 
lNIT 

GET STATE 
MAP INTO TVPE 
GET PTR TO DEVICE HEADER 
GET PTR TO FIRST DEVICE nF THIS TVPE 

GET BACK UNIT NUMBER 
RIGHT JUSTIFY IN AL 
MASK TO UNIT NUMBE~ 
GET NAME 
GET THE NUMBER OF DEVICES TO CHECK 
TEST FOR MATCH 
RETURN WITH l POINTING TO DEVICE 
NO• SKIP TO NEXT DEVICE 
TEST fOR DONf 
NO• LOOP 
lNGORE MONITOR 
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1510 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
1610 
1~20 
1630 
1640 
1650 
1660 
1670 
16eo 
1690 
1700 
1710 

1720 
1730 
1740 
1750 
1760 
1770 
1780 
1790 
1800 
1810 
1820 
1e:rn 
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c 

OOJJ01 

P~PUT /QUTP 1JT SCHEulJL ER -- J OS MON I TOR 183 

JO~ t~JTIALIZATirN -- DESCRIPTION 

!>568 
5569 
5570 * 
5571 * 
5572 * 
5573 * 
5574 * 
5575 * 
5576 " 
5577 * 
5578 * 
5579 * 
5580 * 
5581 * 
5582 * 
5583 * 
5584 * 
5585 * 
5586 * 
5587 * 
5588 * 
5589 * 
5590 * 
5591 * 
5592 * 
5593 * 
5594 • 
5595 • 
5596 * 
5597 * 
5598 * 
5599 * 

USE 
HEAO 

CODE 110 
1,0 
130 
140 

THE l~ITIALI7.ATION ROUTINE Is CHARGED WITH THE Rf.SPONSIBtLITV 150 
OF COMDINATtNG THE ACTIVITIES OF THE EXTERr-UL SYSTEMS' llS".:R~ 160 
AND THE ENTIRE MONITOR STRUCTURE. FROM THE EXTERNAL sro~. 170 
AS US~RS PLACE DESCRIPTOR ITEMS OF FILES TO eE PQINTED o~ PUNCHEDt80 
, 1'11 ; i·H:: PR I ''H -- N D PUNCH F I LE QUE U ES• RESP EC T I VE L Y • A N D C A 115 E THE 1 9 0 
CORRESPONDIN~ EVENT TO INDICATE THAT ACTIO~. THE 'INIT' ROUTINE 200 
IS NOTIFIED. IT THEN MUST READ IN THE DESCRIPTOR FROM THE EXERNAL10 
FILES. CREATE • cORRESPONoING INTERNAL REPRESENTATION• ANO QUEUE 220 
IT UP TO 8E RU~. 230 

~ITH ~EGARDs TO ACTUAL l~PLEMENrATTON. T~E FOLLOWING HAPPENS• 
CHECK TO SEE IF WE HAVE ANY PERIPHERALS NEEDED FOR THIS 
INPUT FILE QUEUE. IF NOT. THERE IS NO NEEO TO REAO THE nEs .. 
CRIPTOR BECAUSE WE CAN'T RUN HIM COW/I NO PERIPHERALS). 
OTHERWISE GET A Tee AND A JCR FOR THE "'EW JO~. MOVE IN OATA FRO~ 
THE NnTIFY CONTROL ~LOCK (Nc8> TO THf JO~ CONTROL ~LOCK tJcB). 

LOCK THE INPUT FILE QuEuE 
UPDATE THE INPUT FILE auEUE 
GET A READ ~UFFER 
READ DESCRIPTOR ITEM INTO CORE 
OPEN NAMED FILE 
RELEASE BUFFER 
FINISH DESCRIBING INPUT IN JCB 
PLACE THE NE~ REQUEST ON A lO IT•WA "I I TNG· TO·RUN QllEUE 
UNLOCK THE I~PUT FILE QUEUE 
WAKE UP THE SCHEDULER 
LOOP TO HIT EOF OF INPUT FILE QUEUE 
UPON 1-iITTINri THE ENO• RE.ISSUE THE NOTJFV 

240 
250 
260 
270 
280 
290 
JOO 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
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003301 

003301 
003301 000033 2340 J1 
003302 003171 6000 00 

00330J 0007:36 
003304 000030 

003305 000000 
003306 000077 
003307 O".l3315 
003310 000003 
1')1')33! ! 0!)3303 
003312 000013 
Of' BINARY CARD 
003313 003303 
0 03314 777777 

003315 

00331~ 
003317 
003320 
003321 
003322 
003323 

001467 

001505 
000006 
000005 
000005 
000006 
000005 

003303 
003303 

7000 00 
OOC\O 11 

003305 
7200 11 
3600 03 
600('.I 00 
1000 OJ 
~crio en 
1000 OJ 
10500106 
60CO 00 
7100 00 

003315 
003315 

7000 00 
003316 

7000 00 
4460 11 
4410 16 
2220 11 
7420 11 
7420 16 

003324 
003325 
003326 
003327 
OOJ330 
OOJ331 
003332 
003333 
003334 
OOJ335 
OOJ3J6 

000030 2200 12 
000000 7400 16 
000031 720('\ 12 
000001 7400 16 
000017 2200 03 
005720 1020 03 
003334 6000 00 
00001~ 2200 03 
000004 4400 16 
000035 6230 12 
000013 6241'.'.1 16 

INPUT/OUTPUT SCHEDULER -- IOS MON[TQQ 

J08 SET UP 

5601 
5602 
5603 * 
5604 * 
5605 * 
5606 * 
5607 INIT 
5608 
5609 
5610 * 
5611 * 
5612 * 
5613 INITO 
5614 

5615 

5616 lNTOeO 
5617 

5618 

5619 
5620 
5621 
5622 
5623 
5624 * 
5625 * 
5626 * 
5627 
5628 
5629 
5630 
5631 
5632 
5633 
5634 
5635 
5636 
5637 

USE CODE 
HEAD 

ass 
SZN 
TZE 

a 
CSRUN.T• 
CSNSRVX 

SETUP 

TEST TO SEE tF ANY PERIP~ERAL OP~N~O 
EXIT IF NONE O~ENEO 

LOCK THE l °'lPUT FI LE QUEUE 

BSS 
LOCI< 
TSX 
ARG 
CHECK 
LXL 
ANX 
TZE 
CMPX 
TZE 
CMPX 

TZE 
TRA 
6SS 
GETT 
TSX 
GETJ 
TSX 
SXL 
SXL 
LDX 
STX 
STX 

LDX 
STX 
UL 
STX 
LOX 
CMPX 
TZE 
LOX 
SXL 
E.AX 
E.AX 

0 
<CSQFR~.T> LOCK TME INPUT QUEUE 
O.SLOC'< 
CSQFIHl. T 
INTO.O.BSBZ•INJTO.SSLOCK.INJTO 
O,.T$SRW1•T 
O,.BSSTMK,.DU 
INTO.a 
o,.R$sz .. nu 
1N.lTO 
Q,.9$LOCK.DIJ 

IN ITO 
SERROR 
0 

o .. nGETT 

Q,.J$GETJ 
J,.TSJC9.T 
T•J$TCB.J 
x .. TSLI~K .. T 
X .. TSNC9.T 
X,.JSNC?.J 

O,.C$QfQN•X 
o.J$~F'RN.J 

o .. csoFLac .. x 
O,.J$QFLQC,.J 
O,..A$U>•nU 
x .. C\LPE.Du 
•+2 
Q,..AtCP .. DU 
o,.J$AC(')Df.J 
Y.C$RES.x 
Z.J$RES.J 

GET A NEW TASK BLOCK 

SAVE PTR TO JC9 
SAVE PTR TO TC~•••OBG 
GET BACK PTR TO NC8 
SAVE PU TO NCB 
SAVE PTR TO NC8•••0BG 

GET FRN OF FILE CDRRESPO~DING TO 
EVENT NOTIFIED 
GET FILE SOURCE (READ) PTR 
Allj0 SAVE IT 
GET ACCOUNTING NUMBER FOR LINE PQINTER 
sEE If IT Is THE LINE PRINTER 
YES 
NO,. IT IS THE CARD PUNCH 
SAVE f~R ACCOUNTING 
PTR TO RESOURCE NEEDS 
PTR TO wHERE THEY GO JN JCB 

184 

440 
4!50 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 

580 

590 
600 

610 

620 
630 
640 
650 
660 
670 
680 
690 
700 
110 
120 
730 
140 
750 
760 
170 
180 
190 
800 



MBR 01 09-17-71 ~q.937 INPUT /OUTP IT SCHELllJI ER -- IOS MONITO~ !:'•GE t85 

JOB SET UP 

003337 OCl 0035 :350 12 5638 LD• C'SRES.x CO~PUTE c;T•Tf e10 
003340 777777 3750 OJ 5639 ANA -1 .. nu FOR J08 I"lTJATtrlN 820 

CNO OF BINARY CARD rnsrio101 
003341 000011 7350 00 5640 ALS 9 •HW~Ew11u 830 
003342 OC0006 7550 16 5641 STA HSTATT.J S4VE FOR RlJN 840 

noJJ4J 5642 INT0.1 ess 0 850 
003343 000027 7440 11 5643 STX Z,.T$TE"1Pt.T S•VE PTR 860 
003344 00000~ 2351"1 \J 5644 LDA o. y GET Nf ')(T NEED 870 
003345 000000 7550 14 5645 ST-' o.z s~vE lN JC9 880 
003346 003353 6Q40 Qr) 5646 TMI IN IT 1 TEST FOR DONE 890 
003347 ooooon 6240 O!:> 5647 EAX z.a.•L GET NU~9ER REQUESTED IN Z 900 
003350 000027 024n 11 5648 ADLX z.TnE~P1.T PLUS OLO PTR 910 
003351 000001 0230 03 5649 ADL.,X v.1 .. nu BUMP Y PTR TOO 920 
003352 003343 7100 00 56'50 TFU INT0.1 LOOP 930 

5651 * 940 
5652 * UPDATE FILE 950 
5653 • 960 

003353 5654 I !\I IT 1 UPDATF: (J'SQF""l•J> UPDATE Il\IPUT QUEUE 970 
003353 000726 7000 00 TSX o. $lJPDHE 
003354 000000 COCCI 16 ARG JSGIFRN,.J 

003355 5655 CHECK INIT2.!3SRZ•INIT1 980 
003355 000000 7200 11 LXL O,.T$SRW1•T 
003356 000077 J6CO 03 ANX 0 .. '3SST"1K•DU 
003357 003363 6000 00 TZE I l\llT2 
003360 000003 10(10 03 CMPX o .. B$tH.nu 
003361 003353 60CO 00 TZE IN I Tl 
003362 777777 7100 00 TRA $ERROR 

5656 * 990 
5657 * GET A auFFER TO READ IN NEXT Joa 1000 
5658 • 1010 

003363 5659 INIT2 ass 0 1020 
(103363 5660 GETC 'QF.ffsz. nu GET • BUFFER 1030 

OOJJ6J 000100 2350 07 LOA QBFSl.DL 
003364 001152 7070 00 TSX L•R$GErC 
003365 000011 7550 16 5661 SH J$~UF.J SAVE BUFFER POINTER 1040 

5662 • 10!50 
5663 * 1060 
5664 * READ t l\IFOR"'1U I ON INTO CORE 1070 
5665 * 1080 

00331'>6 5666 I 1\1 I T3 BSS 0 1090 
003366 5667 READ (J$QFRN.J)•(J$BUF.J)•(1.0U)•(O•DU> 1100 

003366 000536 7000 DO TSX O,.SREAD 
END OF BINARY CARD 1osno1oa 

003367 ooooor:i oaoo 16 ARG J!~FRN,. J 
003370 000011 0000 16 ARG JsauF.J 
003371 000001 oonn oJ ARG 1 .. nu 
003372 000000 COCO OJ ARG o.nu 

(103373 5668 CHECK INlT4 .. 8SBZ•lNITJ.B$EOF.INITX 1110 
003373 or:ioooo 7201." 11 LXL o .. T$SRw1.T 
003374 000077 36!'.!Cl 03 ANX 0.!3$STMK.DU 
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JOB _ .. SET UP 

OOJ375 003403 6000 00 TZE 1 Nt U 
OOJ376 000003 1oon 03 CMPX o.RiPz.:Ju 
OOJ377 003366 6000 00 T?F: ! "1. ! 1' ;t 
OOJ4QO 000016 1000 OJ CMPX 0.11fHEOF.DU 
OOJ4Q1 003531 6000 00 TZE INIT't 
OQJ402 777777 71 C1 n QO TRA $ERR(IR 

5669 .. 1120 
5670 .. INfOrh.UTION i:<EAD 1130 
5671 .. 1140 

003403 5672 111.J t T 4 sss 0 1150 
0034QJ OOG011 2220 t6 5673 LOX X .. J$RUF,J GET BACK SUFFER POINTE~ 1160 
OOJ40A 000001 22no 12 5674 LDX o.TNSZ.x GET TREE-SI 1E" 1170 
oo:~'-o5 003413 601 (I 00 5675 TNZ I NT 4 "2 GOT A TRe:E•SlZE 1180 
oo;:J4o6 000001 2220 OJ 5676 lt>JT4el LDX X.11 l• DU BUMP READ PTF<' TC' NEXT 1190 
OOJ407 000001 0420 16 5677 ASX X • J $ cJ FL u C • J IN JCS 1200 
Q()J410 000006 2220 11 5678 l.DX x.n:-.JC9 ,T A~!J JN THE NC8 1210 
00:3411 000031 05AO 12 5679 ACS CSGIFLOC,X 1220 
OO~J412 00336~ 71 co 00 5680 TRA IN IT J AND READ AGAJN 1230 

003413 5681 INT4e2 ass 0 1240 
003413 000026 7400 11 5682 s n\ o. T$ ·rEM?2• T SAVE IN TASK BLOCK 12!50 
003414 000002 2240 12 5683 1.DX Z•TY?E.x GET TYPE 1260 

END Of BINARY CARD IOS00109 
003415 000001 3640 03 5684 ANX Z.TY•)MK.,DU MASK TO TYPE ONLY 1270 
003416 000003 7440 16 5685 srx z.J$TVi::»E•J SAVE JN JBLOCK 1280 
003417 000002 7240 12 5686 l.;(L z .. DisP.x GET DISPOSITION 1290 
OOJ42C 000003 3640 OJ 5687 AN:< z.DtSMK,DU !"!ASK TO OISPOSJTIO"I 1300 
003421 000003 4440 16 5688 S:X!.. Z.11J$tJIS1 1 .. J SAVE IN JBLOCK. ALSO 1310 
003422 000003 2240 12 5689 !..DX Z.ACOCE,.X GET ACODE FOR ACCOUNTING 1320 
003423 000004 7440 16 5690 SfX z .. JUCOllE•J SAVE IT 1330 
003424 000004 6200 12 5691 EAX O.TN.X GET POINTER TO TREE•NAME 1340 
00:3425 000027 7400 11 5692 STX O.T$TEMP1.tT SAVE ONLY FOF<' OPEN 1350 
OOJ426 000003 2200 16 5693 LOX O .. J$TYPt:•J GET BACK TYPE 1360 
OOJ427 000001 3600 OJ 5694 ANX O,,TyPMK,Du I SOL ATE TYPE 1370 
003430 004772 2200 10 5695 LOX OaT~8LE,o GET CORRESPO~DING ELEMENT SIZE 1380 
003431 000025 7400 11 5696 STX a. T$ rEt-11JJ. T SAVE ONLY FOR OPEN 1390 

5697 * uoo 
5698 * 1410 

004772 5699 USE CONS! 1420 
004772 5700 TABLE 6t3S 0 1430 

004772 044000 000000 5701 ZERO 5t2•J6. 512 ELEMENT SI Zf 1440 
00477J 026400 000000 5702 ZERO 320•:36. 320 ELEMENT SllE 1•so 

003432 5703 us~ PREV f OU'.3 1•60 
5704 * 11110 
5705 * uao 
5706 .. OPEN F 1 L.E 11190 
5707 .. 1500 

003432 5708 INIT5 ass 0 1510 
003432 5709 OPEN ( T trF t-'lp 1 • T). ( T $TE Mp2. T,. ( 1. DIJ). ( T $ TE"1P3. T,. ( 0. nu I 1!'520 

003432 0006!17 7000 00 TSX o.,;oi>EN 
003433 000027 OOlj(l 11 ARG HTE~Pl.T 
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oiJ4J4 000026 ooro it 
003435 000001 coco 03 
003436 000025 ooco 11 

ENO OF BINARY CARD 1nsoo110 
003437 000000 0000 OJ 

003440 
003441 
003442 
003443 
003444 
003445 
003446 
003447 

f'.103440 
oooocc 7200 11 
000077 3600 OJ 
003450 6000 00 
000003 1000 OJ 
003432 6000 00 
000005 1000 OJ 
003406 6000 00 
777777 7100 00 

003450 
003450 000000 2200 11 
OOJ451 000002 74CO 16 
003452 OC0001 2200 11 
003453 000012 45CO 16 
OOJ454 000012 4400 16 
003455 000006 2200 11 
OOJ456 000031 0540 10 
003457 000032 0540 10 
003460 000011 2220 16 
003461 000000 2350 07 
003462 000001 7200 12 
003463 003465 6010 00 
003464 020000 2750 03 

END OF BINARY CARD 1osoo111 
003465 000002 2200 12 
003466 003470 6000 oo 
QQJ467 010000 2750 OJ 
003470 000010 7550 16 

003471 
003471 000011 2350 16 
003472 001252 7070 00 

OOJ47J 
003474 

003475 
003476 
003477 

003577 6200 00 
000004 7400 11 

000004 6200 11 
000006 2210 11 
000034 2250 ll 

INPUT/QUTP 1 JT SCHEOUt E~ -- tos ~ONlTOR 

J0'3 -- SET UP 

ARG 
ARG 
ARG 

T$TE"'1P:?.T 
1. nu 
HTE:..,P3.T 

5710 
A.RG 
CHECK 
LXL 
AN)( 
12::: 

a.nu 
INIT6.assz.JNIT5.8$ITN.JNT4.1 
o.TSSRw1.T 

5711 * 
5712 * 
5713 * 
5714 lNIT6 
5715 
5716 
5717 
5716 
5719 
5720 
5721 
5722 
5723 
5724 
5725 
5726 
5727 

5728 
5729 
5730 
5731 
5732 

5733 * 
5734 * 
5735 * 
5736 
5737 
5738 * 
5739 * 
5740 * 
5741 
5742 
5743 

CMPX 
TZE 
CMP)( 

HE 
TRA 

O.B$SP1K.DU 
it~ i TO 
0.8$SZ.DU 
INIT5 
O.BSlTN.DU 
INT4.1 
$ERROR 

F1LE OPENED. FINISH UP 

sss o 
LOX o.T$SR~t•T 
srx o.JSFRN.J 
~DX o.TSSRw2.T 
$Tl JSSt1E .. J 
SXI.. Q,.J$SIZE.J 
LDX o.TSNcq.r 
AOS CSQFLOC .. o 
AOS CSBIJSY .. O 
LDX X.J$9UF•J 
;,.DA o .. DL 
IA')( I.. 0. 8 AN R .. x 
TNZ *+2 
o~A ASHDRM~.nu 

LDX 0.- "TYPE• X 
HE *+2 
OR~ 8$0UTMK.DU 
SU JsMESS.J 
R~LC fJSBUF•J) 
t,DA JSl3UF.J 
rsx L.RSRE'LC 

EAX 
STX 

O•RUN 
O. T'TR A• 'f 

GET FRN OF FILE 
SAVE IT 
GET NU~BER OF UNITS 
CLfAR STQRAGF AREA 
SAVE SIZE FOR LATER DECISIONS 
GEY BACK POINTER TO ~CR 

BUMP R/W PTR TO NEXT 
BUMP THE t3USY COUNT 
GET PTR TO INPUT BUFFER 
BulLD ~EssAGE WORD 
GET BANNER BITS 
NO t3.ANNER 
OR IN BANNER BIT 

GE~ OUTPUT FORMAT 
OK .. 512 FORMAT 
OR IN 320 FORMAT 
~ESSAGE BUILT EXCEPT FOR JOB NUM~ER 
REL~•SE THE euFF~R 

REsT•RT ADOpf.ss 
PLACE IN TCB 

PLACE ON PROPER WAIT QUEUE 

EAX 
LDX 
LDX 

O•Q$0FFsT•T 
T.T$NCB.T 
Q.C$QUEUE•T 

GEr OFFsET POINTER 
GEf BACK PTR TO NCB 
GEr PTR TO QUEUE LIST 

187 

1530 

1540 
1550 
1560 
1570 
1~&0 
1590 
1600 
H>10 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 

1710 
1120 
1730 
1740 
1750 

1760 
1770 
1780 
1790 
1800 
1810 
1820 
1830 
1840 
1850 
1860 



MBR 01 09-17-71 09.93/ INPUT/OUTPUT SCHEDULER ... J(JS MONCTOR P•GE 16~ 

JOB SET UP 

01)3500 005720 1010 OJ 5744 CMF>X T.CSLPE.DU TEST FnR LJNF PRJNTE~ JOl-l 1870 OOJ501 003517 601 ('l 00 5745 TNl INJTQ NO• NOT • LP JOB 1880 
003502 000002 2230 12 5746 !..DX '!,,ryo~..::-~ GET ITS TYPE (512/320 FOR""'•Tl 1890 
003503 003507 601 (l 00 5747 TNZ JN TT7 SKIP IF 320 1900 
003504 005671" 2350 00 5748 LDA RSS.512 1910 
003505 005672 23-;o 00 5749 LDO Rh1e512 1920 
003506 OC3511 7100 00 5750 TRA I NITB DO COMPUE WITH THESE L P11 TS 1930 
003507 1)05671 2350 00 5751 IN IT7 LDA R$S.32".J 1940 
003510 005f>73 2360 OD 5752 LDQ R!M.320 1950 
003511 000012 1110 16 5753 I NtT6 CWL HSI7E.J TEST WITH Q GETS HIM 1960 
003512 003517 6040 00 5754 TMI l "IIT9 LARGE'. ON Q$INP1 1970 

END Of BINARY CARD rnson112 
003513 003516 6010 00 5755 TNZ •+3 SHO~T? 1980 
003514 005260 2250 OJ 5756 LDX Q.QSJ~?J.DU MEDIUM 1990 
003515 003517 71CO 00 5757 TRA I ~IT9 PLACf ON Q 2000 
003516 005240 2250 03 5758 LDX Q. rat NP2. DU SHORT 2010 

003517 5759 IN IT9 ass 0 2020 
003517 000002 7170 15 5760 XED ra:ono.rJ PLACE ON QUEUE LIST 2030 

5761 '* 20~0 
5762 '* UNLOCt< THE QUEUE FILE 2050 
5763 * 2060 

003520 5764 1NT10 sss 0 2070 
003520 5765 UNLCK CC$QFRl\,i.T) UNLOCI< Tl-IE FILE QUEUE 2080 

003520 000746 7il00 00 TSX o •. su~LCK 
003521 000030 ooco t 1 ARG CSQFR~•T 

003522 5766 C~ECK INT11•RSBZ•INT10 2090 
003522 000000 12no 11 L.XL o.TssRw1.r 
003523 000077 3600 03 4NX o.assTMK.DU 
003524 003530 6000 00 rzE INT11 
003525 000003 1000 03 CMPX o.13t~z.ou 
003526 003520 6000 00 TZE I NT! 0 
003527 777777 7100 00 TRA $ERROR 

003530 5767 I NT 11 BSS 0 2100 
003530 003303 71CO 00 5768 TRA INITO SEE If MORe'. 2110 

5769 * 2120 
5770 '* 2130 
5771 '* EOF Rf ACHED 2140 
5772 '* 2150 

003531 5773 IN I TX ass 0 2160 
003531 5774 UNLCK CJiQFRN..,J> \J"iLOCK THE QUEUE FILE 2170 

003531 000746 70CO 00 TSX !!.,SUNLCK 
003532 000000 OOOCI 16 ARG J$QFFi'N• J 

003533 5775 CHECK INrx1 .. ssez.1Ntrx 2180 
003533 000000 7200 11 LXL Q,.T!SRWt•T 
003534 000077 36(10 OJ ANX O.F3SSTl"lK.DU 
003535 003541 6000 00 TZE lNTXl 
003536 000003 1000 03 CMPX o.qsez.ou 
003537 003531 6000 00 TZE INITX 
003540 777777 7100 00 TRA iERROR 

003541 5776 lNTX1 ass 0 2190 



MBR 01 09-17-71 09.9~7 I~PLJT/OUTPllT SCHEl.lUI ER -- JOc; MONJTOP 04GE tn9 

.JOB SET UP 

003541 5777 RELC < HRuF .J l RELEAsf: THE ~uFF!='R 2?00 
END Of BINARY CARD If)S00\13 

003541 000011 235(1 1 6 LDA J$8Uf .J 
003542 001252 707('1 00 TSX t...RSRELC 

5778 • 2'10 
5779 * WAKE 11? THE sCl-IEDuLER 2220 
57~0 • 2~30 

003543 57~1 8R4NC..,. NOPASS•R$SKED TRY TO START THE DIJOE:S 2240 
003543 001467 7orn 00 TSX o.T\GETT 
003544 000000 622t'.I 1 l EAX x. o.r 
003545 000005 2210 12 tDX T•T$Lh1K•X 
003546 000000 6210 12 OX T • o. x 
003547 002565 6200 00 EAX O.R$SKEO 
003550 000004 74('!(1 11 STX O.T.\TRA.T 
003551 000004 62CO 11 EAX o.Q!OFFsT.T 
003552 005162 7170 no XED QS'ODD+Q$TASI< 
OOJ55J 1)00005 2210 12 1,,.DX l•T$LINK•X 

003554 8UGXR ( o ... x) 
525261 BlJGqUG SET BUCRUG+l 

003554 525261 2200 OJ L.DX o.BuGBuG.Du 
003555 525261 2220 0.3 l,DX X,.BUGBUG .. DU 

003556 57132 RELJ RELEASE JCA 2250 
OOJ556 001511 7000 00 rsx o~JUELJ 
003557 000000 6230 11 5783 i: . .x v .. o.r SAVE PTR TO CURRENT TC~ 2260 
00J560 000006 2210 11 5784 l~OX T,. T''IC9" f GEl !HCK NCB 2270 

5785 .,, 2280 
5786 • Rf• 1 S~UE NOTIFY 2290 
5787 • 2300 

003561 5768 8RANCM PAS5.C$NSRVX SEYUP TlSK TO Rf 0 1ssuE NOTtFY 2J10 
003561 001467 7000 00 TSX o,. HGETT 
OOJ562 000000 6220 11 f: .Ax x.o.r 
OOJ56J 000005 2210 12 LOX T.TSLINK.,x 
OOJ564 003171 6200 00 E:AX o,.c1Ns~vx 

003565 000004 7400 11 STX O.T$TR.A.T 
OOJ566 000004 6200 11 EAX o. raoFFST. T 

END OF BJNA~Y CARD 10500114 
OOJ567 005162 7170 00 XED Q$XADO+Q$TASI< 
OOJ570 000000 6210 12 EAX 1. o .. )( 

003571 8UGxR <O.x, 
525262 BUG~UG SET 8UGAUG+1 

OOJ571 525262 2200 OJ LDX OaBUGBUG.,DU 
OOJ572 525262 2220 03 LOX XaBUGBUG.DlJ 

5789 * 2320 
5790 • RELEASE REMAINING RESOURCE 2330 
5791 • 23•0 

003573 5792 RELT RELEASE NEW TCl3 2350 
OOJ57J 001477 7000 00 TSX Oa TS REL T 
003574 000000 6210 13 5793 EAX r.o.v RE$ TORf. TO 01 D TC8 2360 

003575 5794 RELT RELEASE THE TRAP BLCQK 2370 
003575 001477 7000 00 TSX O.T$~ELT 



MBR 01 09-17-71 

003576 
OOJ576 003074 7100 00 

INPUT /OUTPUT SCHEDUI E~ -- J OS MOt-: I TOR 

JOA SET UP 

5795 EXIT 
TRA !EXIT 

RUN 

190 

E'V.APnRATE 2380 

2J90 



01 09-17-71 

003577 

003577 

003577 
003577 

003577 000767 700(1 00 
OOJ600 006221 0000 00 
OOJ60l OOO'l01 0000 OJ 
003602 000006 0000 16 
OOJ60J OOOOlC 0000 16 
003604 000002 coco 16 
OOJ605 000021 0000 OJ 

OOJ606 
0036Q6 000000 7200 11 
003607 000077 3600 03 
003610 003614 6000 00 
003611 000003 1000 03 
003612 003577 6000 00 
OOJ61J 777177 7100 00 

003614 
END OF BINARY cARD 10500115 

003614 000000 2220 11 
ooJ61!5 003577 60CO 00 

003616 003640 62CO 00 
003617 000005 4400 11 
00J620 000007 2360 16 

fNPlJT/rJUTPIJT SCHEDU1 f.R -- IOS MONITOR 

JOB RUN 

57~8 
57Q9 
5800 * 
58G1 * 
5802 * 
5803 * 
5804 • 
5805 • 
5806 • 
5807 * 
5808 * 
58()9 * 
5810 * 
5811 • 
5812 • 
5813 * 
5814 • 
5815 * 
5816 • 
5817 * 
5818 RUN 
5819 • 
5820 * 
5821 * 
5822 
5823 

5824 

5825 RUN1 

5826 
5827 
5828 • 
5829 • 
5830 * 
5831 
5832 
5833 

USE CODE 
HE.Au 

THIS RQUTI~E RUNS THE NEXT JCS 
IT IS ENTERED ONLY AFTER A JOB HAS MAD ALL ITS RESOURCE 
REUQE~TS SATISFIED (I.E. ALL RESOURCES ALLOCATED Try IT). 
AL~ ;,.~T NEED BE ~CNE IS PASS lHE INFORMATIQ~ 10 THE SUB~OOULE. 

THAT MEANS ISSUING A CAUSE PASSJ~G TME FRN OF THE INPUT FILE 
AND A MESSAGE WORD OESCRIBJ~G WHAT TO 00 WITH IT. THE 
STATE TELLS WHAT PERIPHERAL TyPE IS TO e~ THF. nuPUT OEVICE TyPE. 
A.f-"TER A. SUCCESSFUL CAUSE. WE PUT OUT A NOTIFY C'lN THE Jos. 
STA.TE CORRESPONDS TO THE J09 NUM8Eq WHICH ARE UNIQUE. WHEN 
C~USEn. WE GO TO JOB TERMINATION. 

CALL WITH 
C<XT> • JOB•CONTROL•RLOCK ADnRESS 
ALL RESOURCES ALLOCATED 

1355 0 

ISSUE CA.USE ro START JOB 

G/\USE 
E-rc 
1'SX 
~,;:; 

A~G 

1'f"?G 
ARG 
ARG 
ARG 
CHECK 
LXL. 
A.NX 
HE 
CMPX 
TZE 
TRA 
BSS 

1.0 x 
HE 

C$FR~2.<1•0u).(J$STATI.J>•<J!MESS.J> 
(J$FqN.J)•(aSRD+9SLK•DU> 
O.'f.CAUSE 
CJFR~2 
1.nu 
JSSTATI.J 
JSMESS.J 
JSFR~.J 
BSRD+B~LK•DU 
RU:'o.ll.9$9Z•RUN 
0.1TSSRWl•T 
0.8$STMK.,DU 
RUNl 
o .. s,ez.nu 
RuN 
SE~RnR 
0 

X., 'T$SRW1• T 
RUN 

GET ~U~BER OF PEOPLE CAUSED 
NO O~E. TRV AGAI~ 

PUT OllT A NOTIFY ON THIS JOB 

ox 
SXL 
LDGl 

O.TERM 
o.ciRLINl<•T 
JS STA TT .. J 

GET RESTART ADDRESS 
SAVE IN TCB 
GET THE TERMINATE STATE 

191 

11 0 
120 
130 
1'0 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
JOO 
J10 
320 
330 
340 
350 
360 

370 

380 

390 
400 
410 
420 
430 
440 
450 
460 
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JOB RUf',i 

003621 000025 756() 11 5834 STQ TSTEMPJ.T SAVE FOR COMMUNICATIONS 470 
003622 00622C 2360 00 5635 LDQ C'IFRN1 GET ERN FO~ ~OTIFV 480 
003623 000024 7560 11 583~ ~!ll "!'~'!S::MC>~~ SAVE FO~ ~CMMUNICATICNS 490 

003624 5837 SRA NCH PASS.C$NSRVX PUT OUT A NOTIFY 500 
OQ3624 001467 701)0 00 TSX o.TSGETT 
003625 000000 6220 11 EA X x .. o.T 
003626 000005 2210 12 LDX l•TSLJNK•X 
003627 003171 6200 00 E.AX O.C$NSRVX 
003630 000004 7400 11 STX D.TSTRA.T 
003631 000004 6200 11 E.A x o.raoFFsr.T 
003632 005162 7170 00 XED QSXADC+QST.lSK 
003633 000000 6210 12 E.l X r.o.x 

003634 BUGXR ( o. x) 
525263 BUGBUG sET RuGBuG+t 

003634 525263 221JO 03 LDX O.EIUGBUG.DU 
003635 525263 22:20 OJ LDX x.BuGBuG.DU 

5838 • 510 
5839 * F PH SI-~ UP 520 
5840 * 530 

003636 5841 RELT RELEASE TRAP BLOCK 540 
003636 001477 7000 00 TSX OaTUELT 

OOJ6J7 5842 EX!T 550 
OOJ6J7 003074 11100 00 TRA SEXIT 

5643 •S• DISK TER"11 560 



MBR 

ENO 

END 

01 09-17-71 

003640 000001 
OF BINARY CARD 
003641 000012 
003642 000017 
OOJ64J 000010 
003644 777777 
OOJ64!5 003646 
OOJ646 777777 
003647 777777 
OOJ650 OOJ67C 
003651 777777 
003652 777777 
OOJ65J 777777 
003654 003670 
003655 777777 

003656 
003657 
003660 
OOJ661 

001017 
000004 
000012 
000001 

003662 000000 
OOJ66J 000077 
003664 00367[') 
OOJ665 000003 
003666 003656 
OF BINARY CARD 
003667 777777 

OOJ640 
2361'.\ 11 
IOS00116 
772ri 00 
3760 03 
116n 03 
6030 00 
7100 ?.2 
cooo 00 
coco 00 
0000 00 
coco 00 
00".lO 00 
0000 00 
0000 00 
0000 00 

000010 

003656 
003656 

7000 00 
0000 16 
0000 16 
0000 OJ 

003662 
72CO 11 
36CO CJ 
6000 00 
1000 03 
6000 00 
10500117 
7100 00 

ll\IPliT/()UTPl!T SCHEDULER -- to~ MONITOR 

J08 TERMINATION 

:,a45 
5846 
58A7 * 
5848 • 
5849 • 
5850 • 
5851 • 
5852 • 
58r;3 * 
5854 * 
5855 * 
5856 • 
5857 * 
5858 * 
5859 * 
5860 • 
5861 TER"-1 
5862 

5863 
5864 
5865 
5866 
5867 
5868 CMOT9 
5869 
5870 
5871 
5872 
5873 
5874 
5875 
5876 CMAX 
5877 * 
5878 * 
5879 * 
5880 TER"10 
5881 

5882 

usE Co!JE 
HEAL) 

JOB TERMI~ATtO~ DOES THE FO~LOWINGI 
DOES ACCOUNTJ~G REPORT 
ALLOCATES A WORKfNG BUFFER 
ACTS O~ DISPOSITO~ CODF 

SSS 
LDQ 

QRL 
A~Q 

CMPQ 
TRC 
TRA 
ARG 
ARG 
ARG 
ARG 
ARG 
ARG 
ARG 
ARG 
EQU 

sss 
ACCT 
TSX 
ARG 
ARG 
ARG 
CHECK 
LXL 
ANX 
TZE 
CMPX 
TZE 

MARKS 1NPUT FILE DESCRIPTOR AS DONE 
TqJES TO SCRATC~ THE INPUT FILE ~UEUE 
RELEASES J06S RESOURCES 
AWAKENS SCHEDULER 

0 
T$SRW2 .. T 

1s-4 .. 4 
ill017.>0U 
CMAX,,DU 
!ER~OR 
.,~.,1,.QU• 

$ERROR 
$ERROR 
TERMt 
!E~ROR 

$f:RROR 
SERROR 
TERM1 
!ERROR 
*•CMOT9 

0 

GET MESSAGE FRO~ SUBMOnULE 

~IGHT JusTify IN QI) 

MASK TO COMMAND 
TEST VALIDITY 
• * * P~ORLEl'1 
BRANCH ON COMMAND 
0 • ILLEGAL 
1 • GET flLLEGAL) 
2 • KILL 
3 • RELEASE flLLEGAL' 
4 • XXXX <ILLEGAL> 
5 •RESTART flLLEGALl 
6 a nONE 
7 • READy <ILLEGAL) 
NU~Bf R OF COMMANDS 

(J$ACODEaJ>.(JSSIZf•J>.f t•OUl WRITE BILLING INFn 
O_,..$ACCT 
J~ACODE .. J 
JSSilE•J 
1.) Du 
TERH1 .. assz .. TERMO 
o~rssRWlaT 
Oa~$STMKotDU 
TERMt 
0,}8$BZ.OU 
YE~MO 

TRA $ERROR 

193 

110 
120 
130 
140 
1'50 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 

290 
300 
310 
3'0 
330 
3.tO 
350 
360 
J70 
380 
390 
400 
410 
420 
430 
00 
450 
460 
47() 
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JOA ·- TEFU1INUION 

003670 5883 TEQ"11 ass 0 490 
5884 • 500 
5885 • A.LLOi:'· T': l *~~!". ! ~(; Buf i;-Ec 510 
5886 * 520 

003670 5867 T"Ml ass 0 5JO 
003670 5868 GETC <QBFsz .. ou GET A WORKING BuFFER 540 

003670 000100 2350 07 LDA QBFS7 .. nL 
003671 001152 7o7n oo TSX L,.RSGE.TC 
003672 000011 7550 H> 5889 STA JS9UF .. J SAVE BUFFER POINTER 5'50 
003673 000003 721;0 16 5890 l.XL O,.J$DISP .. J GET OISPOSITIO~ RULE 560 003674 000003 J6CO 11 5891 ANX O,.DJSMK .. T ISOLATE DISPOSITION RULE 570 
003675 003676 71 co 30 5892 TRA *+1,,0• FOLLOW THE RULES SAO 
003676 003701 coco 00 5893 ARG TRMD DESTROY 590 
003677 003733 0 01;0 00 5894 ARG TRMS SCRATCH 600 003700 003744 coco 00 5895 ARG TRMC CLOSE 610 

5896 * 620 
5897 * DESTRC!Y SOURCE FILE 630 
5898 * 640 

003701 5899 TRMD BSS 0 650 
003701 5900 ~RF (J$QFRN~J>•<JSQFLQC•J>•fJS8UF•J>•<l•OU> 660 

003701 000564 7000 00 TSX O,.,RRF 
003702 000001') 0000 16 ARG JSQFRN,,J 
OOJ70J 000001 coco 16 ARG JSQFLC'IC.-J 
003704 000011 ooco 16 ARG JSBUF,,J 
003705 000001 00'00 03 ARQ 1.ou 

003706 5901 Ct1ECI< TRMD1 .. asez .. TRMD 670 
003706 000000 7200 11 LXL. o.TSSRw1.T 
003707 000077 3600 03 ANX O,.BSSTM1<.DU 
003710 003714 6000 00 TZE TRMD1 
003711 000003 1000 03 CMPX o .. esez .. ou 
OOJ712 OOJ701 6000 00 TZE TRMD 
003713 777777 7100 00 TRA SERROR 
003114 000011 2220 16 5902 T~MQ1 L.DX 2.JSEWF.:;J GET POINTER TO BUFFER AREA 680 

END OF BINAPY CARD 10500118 
003115 000004 6350 12 5903 EAA TN.2 GET PTR TO TREE NAME 690 
003716 000027 7550 11 5904 SYA TSTEMP!..,T SAVE FOR DESTROY 700 

003717 5905 OESTRn <TSTEMP1.Tl.<TNSZ.2> .. <1 .. ou> 710 
003717 000714 7000 00 TSX o.sDESTRO 
003720 000027 ooao 11 ARG TSTEMPt,.T 
003721 000001 oorci 12 ARG TNSZ .. 2 
003722 000001 0000 OJ ARG !41nu 

003723 5906 CHECK TRMS•B'BZ•TRMD1•BSITN•TRMC 120 
003723 000000 7200 11 LXL o.rSsRW!.•T 
003724 000077 3600 OJ ANX o .. !3SsTMK.DU 
003725 003733 6000 00 TZE TRMS 
003726 000003 1000 OJ CMP)( o,,B$Bz,,nu 
003727 003714 60CO 00 TZE TRMDt 
003730 000005 1000 OJ CMPX 0,.!3$tT"'•DU 
003731 003744 6ono 00 TZE TRMC 
003732 777777 7100 00 TRA SERROR 
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J08 TERMINATION 

5907 * 730 
5908 * SCRATr.~ THE SQttRCE FI LE 740 
5909 * 1!50 

00313J 5910 TRMS 855 0 160 
003133 5911 SCR (J1FRN,.J),.(Q,.DU> •SCRATCH THE FILE 110 

OOJ7JJ 000612 7000 00 TSX o.ucR 
0037J4 000002 0000 16 ARG J$FRN•J 
003735 000000 0000 OJ ARG a.nu 

0037J6 5912 ... ,., c: ... " .-~;.;·c. 0i-a7-.1 ~Ms 780 
003736 000000 7200 11 LXL o .. rssRWl•T 
003737 000077 3600 03 ANX O.IUSTMK.DU 
003740 0037.U 6000 00 TZE TRMC 
003741 000003 10(11') 03 CMPX O .. !3$9z,. OU 
003742 003733 6000 00 TZE TRMS 

END OF BINARY CARD 10500119 
003743 771777 7100 00 TRA SERROR 

5913 • 790 
5914 • CLOSE SOURCE FILE 800 
5915 * 810 

003744 5916 TRMC ass 0 820 
003144 5917 CLOSE (JSFRN .. J> 630 

OOJ7U 000704 7000 00 'iSX OaSCLOSE 
00374, 000002 0000 16 ~RG JSFRN•J 

003746 5918 CHECK TRM2.BtBZ•TRl'lC 6AO 
003746 oooooc 7200 11 LXI. OoTSSRWi•T 
003747 000077 3600 03 ~NX OaBSsTMK•DU 
003750 003754 6000 00 TZE TRM2 
003751 000003 1000 03 CMFX o.essz .. nu 
003752 003744 6000 00 TZE TRMC 
003753 777177 7100 00 TRA SERR OP. 

5919 • 850 
5920 • MARK ~OURCE DONE 860 
5921 • 870 

003154 5922 TRM2 ass 0 880 
003754 000011 2220 16 5923 LDX x .. JSSUF' .. J POINT TO BUFFER 890 
003755 000001 0220 OJ 5924 ADl.X x.1 .. ou Bu1-1P ONE 900 
003756 000001 3360 01 5925 LCQ 1,.DL MARK BUFFER DONE 910 
003757 777777 7560 12 5926 STQ ·1 .. x WITH CHECKSUM • •1 920 
003760 176300 5202 01 5927 RPT QBFS7•1.1.TZE AND WITH THE REST 930 
003761 000000 4500 12 5928 STZ o.x OF THE BLOCK ZERO 9AO 

003762 5929 TR~J BSS 0 950 
003762 5930 WRF' (JSQFRN.J) .. (JSQFLoC.J).(JSBUF .. J>.<1.oU> 960 

003762 000577 7000 00 f SX o.swRF 
003763 000000 0000 16 ARG JSQFRN•J 
003764 000001 0000 16 ARG JSQFLOC.J 
003765 000011 0000 16 ARG JSBUF•J 
003766 000001 0000 OJ ARG ,.ou 

003767 5931 CHECK TRM4.BSBZ•TR"'1J 970 
003767 000000 7200 11 LXL o .. nsRw1.r 
003770 000077 3600 03 ANX O.BSSTMK.DU 
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JOB -- TERMINATION 

END Qf BINARY CAP.D 1asoo120 
003771 003775 ~oco oo rzE TRM4 
003772 000003 1000 03 CMPX 0.!3$8ZaDU 
003773 003762 60CO 00 TlE TRM3 
00377 4 777777 7100 00 TRA $ERROR 

003775 5932 TRM4 SSS 0 980 
5933 • 990 
5934 * CLEA~ tJP 1000 
5935 • 1010 

003775 000005 2220 16 5936 LDX X.11JSNCB.J G!T PTR TO NCB 1020 
003776 5937 DEC RM (CSBusv.x> DECREMENT THf 9USY CClUNT 11030 

003176 000001 3360 07 LCQ 1.DL 
003777 000032 0560 12 ASQ cssusv.x 
004000 777777 60AO 00 5938 Tf"ll !ERROR ***PROBLEM 1040 
004001 004024 6010 00 5939 TNZ TRM5 SKIP IN "JON•ZERO Hl50 

5940 • 1060 
5941 • SETUP TASK TO SCRATCH INPUT Q FILE 1 1070 
5942 • 1080 

004002 000030 2200 12 5943 LOX o.csoF'RN•x GET INPUT QUEUE FR"! 1090 
00.4003 000027 7400 11 5944 STX O .. TSTEMPl•T SAVE FOR PASS 1100 
00.4004 000026 7420 11 5945 STX x., TSTEMP2• T PASS PU TO NCB 1110 

004005 5946 BRA NCI-I NQPASS.RSSCR.ITSTEMP1.11T>.(T$TEMP2.T> SC~ATCH INPUT QUEUE FILE 
004005 001467 7000 00 TSX 0.11TSGETT 
Otl4006 000000 6220 11 EA)( X• O. T 
004007 000005 2210 12 LOX T.11TSltNK•X 
004010 000027 2360 11 LDQ TSTEMPt..,T 
004011 000027 7560 12 STQ TSTE~Pt.X 
004012 000026 2360 11 LDQ TSTEMP2. T 
OOA013 000026 7560 12 STQ TSTEMP2.X 
004014 000000 6210 12 EAX T II o. ')( 
004015 002765 6200 00 EAX 0.11RSSCR 
004016 000004 7400 11 STX o.rsnu.r 

END OF BINARY CARD 10soo121 
004017 000004 6200 11 EAX o.QIOFFsT.T 
004020 005162 7170 00 XED QSXADO+QST ASK 
004021 000005 2210 12 LDX T.11TSLINK.11X 

004022 BUGXR ( o.x) 
525264 BUG BUG SET BUGBUG+1 

004022 525264 2200 03 LDX OaBUGBUGaDU 
004023 525264 2221) 03 LOX XaBUGBUG.DU 

5947 • 1130 
5948 * ~El..EA~E RESOURCES 1140 
5949 * 1150 

004024 5950 TRM5 ass 0 1160 
004024 000013 620(1 16 5951 EAX O.JSRES.J GET PTR TO RESOU~CES 1170 
004025 000026 74CO 11 5952 TRM6 STX 0.11TSTEMP2•T SAVE PTR 1180 
004026 000000 2350 10 595J LDA 0.110 GET NExT REsouqcE TO RELEASE 1190 
01')4027 C04050 604('1 00 5954 TMl TRM8 TEST fOR DONE 1200 
004030 777177 3750 03 5955 ANA .. 1• Ou MASK TO TYPE 1210 
004031 005570 1150 03 59'56 CMPA RSLPTA!3.DU TEST FOR A LINE PRINTE~ 1220 
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JOB TERMlNATlO!\I 

01')4032 004043 6010 I) 0 5957 TNZ TRM7 IF \jQT. SKIP 1230 
004033 000012 2J6n H> 5958 LDQ HSl7E".J GET SIZE 1240 
004034 000003 2220 1,, 5959 LOX X.JSTY"E•J ANO TVPE 1250 
004035 004774 71~0 12 5960 XEC L?TB1.X TEST FOR LONG JOR 1260 

004774 5961 USE CO\IST 1270 
004774 005672 1160 no 5962 LF'TR1 CMPQ RiM.512 LONt.7 512? 1280 
004775 005673 11~0 no 5963 C~PQ RSM.32,, LONC. 320? 1290 

004036 5964 usE PREVTOUS 1300 
004036 004043 6000 00 s;c;s --- "!' 7 ~·~7' ~-:::- '4C1' • SKIP 1310 It.'-

004037 0('14043 6020 00 5966 TNC TRM7 IF ,'IOT. SI( IP 1320 
004040 5967 OECRM RSLJOBS VES• SO DECRE'MENT COUNTEq 1330 

004040 000001 3360 07 LCQ 1.0L 
END oF BINARY CARD IoS00122 

004041 005674 0560 00 ASQ R$LJOES 
004042 777777 6QAO 00 5968 T~I $ERROR ***P~08LEM 1340 

004043 5969 TRM7 RELP ( o. 0) RELEASE THE PERI PERAL 1350 
004043 000000 2350 10 LOA o. 0 
004044 002447 7070 00 TSX L.RSRELP 
004045 000001 2200 OJ 5970 LOX 0.1.nu AD!l ONE 1360 
004046 000026 0200 11 5971 ADLX o.rsTEMF>2•T TO BUMP TO NFXT RE SQtJRCE 1370 
004047 004025 7100 00 5972 TRA TRM6 LOOP 1380 

004050 5973 TRM~ SSS 0 1390 
004050 5974 RELC CJSBUF.J> RELEASE BUFFER 1400 

004050 000011 2350 16 LDA JSBUF.J 
004051 001252 7070 00 TSX L.RSRELC 

5975 * 1410 
5976 * AWAKEN THE SCHEDULER 1420 
5977 * 1430 

004052 5978 BRANCH NOF'ASS•R!SKED •wAKEN sCHEDuLER 1440 
004052 001467 7000 00 TSX o.TSGETT 
004053 000000 6220 11 EAX x.- o.r 
004054 000005 2210 12 LDX T.-TSLl'JK•X 
004055 000000 6210 12 EAX r.o.x 
oo•o56 002565 6200 00 EAX o.RSSKED 
004057 000004 7400 11 STX 0• T$TIH. T 
004060 000004 62CO 11 EAX o.citnFFsT.T 
004061 005162 7170 00 XED ClSXADD+QST ASK 
004062 000005 2210 12 LOX T.TSLl"IK.X 

004063 8UGXR <o.x> 
525265 BUG BUG SET BUGBUG+1 

004063 525265 2200 03 LOX o.euGBUG•DU 
004064 525265 2220 OJ LDX X•l3UGBUG•DIJ 
004065 000007 7220 16 5979 LXL x.JSJoB.J RELEASE JOB ~UMBER 1450 
004066 oc57oo 2340 12 5980 SZN JSJTAB. X CHECK FOR GOOD BOOKKEEPING 1460 

END OF BINARY CARD rosoo12J 
004067 777777 6000 00 5961 rzE !ERROR ***PR09LEM 1470 
004070 005700 4500 12 5982 STZ ..iiJTAB.x DE~LLOCATE NUM8ER 1480 

004071 5983 RELJ RELEASE JCB 1490 
004071 001511 7000 00 TSX D.JUELJ 

004072 5984 RELT RELEASE TRAP BLOCK 1500 



MBR 01 09-17-71 09.937 INPUT/OUTPUT SCHEDUt E~ -- 1ns MONITOq PAGE 198 

JOF3 -- TERMlNATlO~ 

004072 001477 7000 00 TSX 0,.T$RELT 
004073 5965 EXIT POOF! 1510 

004073 003074 ... ""'- uv ;~· ~~ ~: '! ' J. t...· I,} 

5986 •$• DISK CRAS~ 1520 
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004074 

004074 

004074 
004074 001517 7Q7('1 00 

004075 
004075 004776 2350 00 
004076 00154J 7070 00 

004776 
004776 004777 0031 40 
004777 177177015012 
005000 120105122111 

004077 
004077 000007 6350 11 
004100 000540 275('1 07 

004101 
004101 001543 7070 00 

004102 
004102 005005 2350 00 

END OF BINARY CARD IOS00124 
004103 001543 7070 00 

005005 
005005 005006 0024 40 
005006 007007015012 
005007 111117123052 

004104 
004104 

004104 001560 7070 00 

004105 000470 7100 00 

Il\IPUT/OUTPUT ScHEJJULE~ ... me; H(lNlT!IR 

5988 
5989 
5990 * 
5991 * 
5992 * 
5993 * 
5994 * 
5995 * 
599~ • 
5997 * 
5998 * 
5999 * 
6000 * 
6001 * 
6002 * 
6003 CRASH 
6004 * 
6005 * 
6006 * 
6007 

6008 

6009 
6010 CR~S 
6011 
60t2 
6013 
6014 
6015 
6016 

6017 

6018 
6019 BYE"1S 
6020 
6021 
6022 
6023 

6024 * 
6025 * 
6026 * 
6027 
6028 .,. 

USE CODE 
HE.AU 

THIS ROUTJNE JS ENTERED WHENEVFR ANY SU8•MODULE TERMINATES. 
THAT rs TO SAy. THE NOTIFy ON ITS PROCESS$ EvENT IS CAUSF.O. 
! '!' !..l'.'.1".:'.-~ .1 ~Ess~~ T0 THE OPERATOR "~!NT I NG T1-4E FI "!GER AT 
THE CULPRIT AND THEN DOES A SOFT CRASH. THE 'LISTENER' 1.tJILL 
DO AN INSTANT RESTART ANO THEN WE'RE BACK IN THE OLE BALL GAME. 

ENTER WITH 
C ( XTl a NCB 

ass o 

TELL npER THE NEWS 

LOGS 
TSX 
LOGC 
LOA 
TSX 
USE 
TALL'fA 
QCT 
UASCI 
use: 
EH 
ORA 
LOGC 
TSX 
LOGC 
LOA 

TSX 
USE 
TALL YA 
OCT 
UASCt 
usE 
L.OGx 
TSX 

TELL THE OP THE BAO NEws 
L.OSLOGS 
CRM$ THAT A SUB•MODIJLE CRASHEO 
CR"1$ 
L•OSLOGC 
CONST 
•+1.24+1.0 'PERIPHERAL CRASHEOI ' 
17717701~012 
5.~ERIPHERAL CRASHED& 
PREVIOUS 
CSABBR.T AND WHICH ONE IT WAS 
4•$TAL+STAL+STALYB.DL 
A 

L.OSLOGC 
By EMS 
EiYEMS 

L.OSLOGC 
CONST 
*+1•19+1•0 'JOS•OVE~ & OUT! 
007007015012 
'•IOs•ovER & CUTI 
PREVIOUS 

SEND IT 

DO A sOFT•CRASH 

TRA XSTERM BYE•BYE TOOTS 
DISK ANIT 

199 

110 
120 
130 
140 
150 
160 
170 
leO 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
JOO 

310 

320 
J30 
340 
350 
360 
370 
380 
390 

400 

410 
420 
430 
440 
450 
460 

470 
4AO 
490 
500 
510 
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004106 

004107 
004110 
004111 
004112 
00411 J 
004114 
004115 
00.4116 

000000 

000474 
006350 
006350 
000006 
004400 
000400 
005300 
005700 

004117 000526 
END OF BINARY CARD 

004120 000000 

004121 
004122 
004123 
004124 
004125 
004126 

0001)00 
000077 
004127 
000003 
004117 
777777 

004106 

004106 
004106 

4500 00 
004107 

7170 00 
2210 OJ 
7260 07 
4460 11 
6340 07 
2350 OJ 
7550 00 
5540 00 

004117 
7000 00 
IOS00125 
0000 OJ 

004121 
7200 11 
3600 OJ 
6000 00 
1000 03 
6000 00 
7100 00 

11\lPUT/OUTPUT SCHEDULER •• IDS MQN{TOP 

tNTTtALJZATJO!\: 

6030 
6031 
6032 * 
6033 • 
6034 • 
6035 • 
6036 • 
6037 • 
6038 • 
6039 • 
6040 • 
6041 • 
6042 • 
6043 • 
6044 • 
6045 * 
6046 * 
6047 • 
6048 * 
6049 NIT 
6050 UP 
605·1 * 
6052 • 
6053 • 
6054 
6055 

6056 
6057 
6058 
6059 
6060 
6061 
6062 
6063 • 
6064 * 
6065 * 
6066 NI Tl 

6067 

6068 .,. 

USE CODE 
HEAU 

JNtTIALizATtON 

THls ROUTINE INJTIALIZEs rHE PERIPHERAL sCHEOULER 
MONITnR BY P~RFORMl~G THE FOLLO~ING FU~CTJONS. 

FuNCT J 0"'45 

usE 
ass 
EQU 

INITIALIZE REGISTERS ANO LOCATION ZERO 
SET FAULT VECTOR 
OPEN VARIOUS SYSTEM FILES 
OPEN PERIP~ERALS 
OPEN COM FILES 
SPAW'i suRMOOULE:S 
SET UP NOTIFIES 

STORE 
0 

NIT 

PUT THIS CODE IN THE STORAGE AREA FUDGE 
JNITIALIZATION ENTRY 

CATCH WILD T~AN5FERS TO ZERO 

STZ 
CKPT 
XED 
l.D X 
LXL 
SXL. 
LDI 
I.DA 
STA 
STC1 

sETFV 
TSX 

ARG 
CHECK 
I.)( L. 
ANX 
TZE 
C!-1PX 
TZE 
TRA 
DISK 

0 

XSCKPT 
T.SPTCB.DU 
J.SPTCB.DL 
J.TSJCB.T 
BSOVM+B$PAM.DL 
ZZ1. OU 
SAVAll. 
JsJTAB 

(XSFv.nu> 
o.SSETFV 

XSFV.DU 
NIT2.BSB7•NIT1 
o.TSSRWt.T 
o. BSST"'IK• DU 
NIT2 
O.BSRZ.DU 
NIT! 
SERR OP 
ANIT2 

8URN OUR BRIDGES 8EHtNO US 
SAVE REGISTERS 

I"lITIALIZE T 
AND J TO T~E SA~E 

SAVE FOR SEXIT 
MASK OFF OVERFLOWANO PARITY ERRORS 
INITIALIZE T~ AVAILABLE ME~O~Y 

MAKE JOB NUM~ER 0 ILLEGAL 

SET THf FAULT VECTOR 

200 

110 
120 
130 
1•0 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
2eo 

SMTOPO 
300 
310 
320 
JJO 
340 
350 
360 

370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 

480 

490 
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INITI4LlZATION -- OPf"' SYSTEM FILES 

6070 * 110 
6071 * 120 
6072 * OPE\I SYSTEM FtLE5 130 
6073 * 140 
6074 * 150 
6075 * OPEN 'PRINT-FILE-QUEUE' FILE 160 
6076 * 110 

0::14177 f:i077 NIT~ sss 0 180 
004127 hC78 

_ ... .,... 
,~;~.~0,.,~~;7a.~0,.ii.~i•••L~~~s.nu,.~o.ou, 190 u,..~,~ 

004127 0001567 7000 00 TSX o.,OPE.N 
004130 005013 coco OJ ARG LPQ.DU 
004131 000014 cono oJ ARG LPQTS•"JU 
004132 000001 0000 OJ ARG 1.nu 
004133 004400 OOC!O OJ ARG LPOEs.nu 
004134 000000 0000 OJ ARG a.nu 

004135 6079 CHECK NITJ.8$BZ•NIT2 200 
004135 000000 7200 11 LXL o.TSSRw1.T 
004136 oonon 3600 OJ ANX o.qSSP1K.tDU 
004137 004143 ~000 00 TZE NIT3 
004140 000003 1000 OJ CMPX o.Bs~z.ou 
004141 004127 6000 00 TZE NIT2 
004142 777177 7100 00 TRA SERR OR 

(104143 6080 NITJ ass 0 210 
004143 000000 2200 11 6081 LDX o.rssRw1.r GET FRN 220 
004144 005750 7400 00 6082 STX CJ.CSFRLF'Q SAVE IT TABLE 230 

6083 * 2•0 
6084 * OPEN 'F'UNCH•FILE•QUEUE' FILE 250 
6085 * 260 

004145 6066 NtT4 sss 0 270 
0041•5 6087 OPEN (CPQ.Du>•<CF'QTs•Du>•<l·Du>•<CPQfs·DU)•(O•Du> 280 

004145 000667 7000 00 TS>C O.'SOF'EN 
END OF BINARY CARD 10500126 

004146 005027 0000 OJ ARG CPQ,,DU 
004147 000014 COCO OJ ARG CPQTS.DU 
004150 000001 0000 OJ ARG 1.nu 
004151 004400 000(1 03 ARG CpQE5,. Du 
004152 000000 0000 OJ ARG o.ou 

004153 6088 CHECK NIT4e l•BSBZ.NIT4 290 
004153 000000 7200 11 LXL. O.TSSRW1•T 
004154 000077 3600 03 ANX O.BSSTMK.DU 
004155 004161 6000 00 TZE NJT4.1 
004156 000003 1001'.l OJ CMPX o.ssez.ou 
004157 004145 6000 00 TZE NI T4 
004160 777777 71CO 00 TRA SERROR 

004161 6089 NIT4e1 855 0 JOO 
004161 oooooc 2200 11 6090 LDX o.rtsRw1.T GET FRN 310 
004162 006010 7400 00 6091 STX u.CSFRCPQ SAVE IN TABLE 320 
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INJTJA.LIUTIOl\i -- OPEN SVSTEM fVENTS 

609J * J40 
6094 • 350 
6095 * OPE~ SV~TE~ EVENTS 360 
6096 * 370 
6097 * 360 
6098 * OPEN •PRINT•FILE•QUEUE' EVENT 390 
6099 * 400 

004163 6100 NlT5 sss 0 410 
004163 6101 OPEN CLPE .. DU>•<LPETS.DU>•<l•DU>•CLPEES.OU)•fO•DU> 420 

004163 000667 7000 00 TSX o.10PE"J 
004164 005043 OOCO OJ ARG LPE.nu 
004165 000014 0000 OJ ARG LPETs .. nu 
004166 000001 oono oJ ARG 1.,ou 
004167 002200 0000 OJ Af(G LPEEs.nu 
004170 000000 0000 OJ ARG o.ou 

004171 6102 Ct-!ECK NIT6.B!BZ•NlT5 430 
004171 000000 7200 11 LXL O .. TSSRW!-T 
004172 000077 3600 OJ ANX o.,sSSP.1K•DU 
00417J 004177 6000 00 TZE NIT6 

END OF BINARY CARD 10500127 
004174 000003 10CO 03 Cl"!PX 0,.9$BZ.DLI 
004175 004163 6000 00 TZE NITS 
004176 777777 7100 00 TRA SERROR 

004177 6103 NIT6 BSS 0 .UC 
004177 000000 2200 11 6104 LDX o.T$SRw1.T Ge:T FRN 450 
004200 005744 7400 00 6105 STX Q.,CSFRLPE SAVE IN TABLE 460 

6106 * 410 
6107 * OPEN •PUNCH•Fllf•QUEUE' EVENT 480 
6108 * 490 

004201 6109 NIT7 Bss 0 500 
004201 6110 OPEN ccPE.ou,.ccPETs.nu,.c1.ou>•<CPEEs.ou,.(o.ou, 510 

004201 000667 70CO 00 TSX O•'OPE"' 
004202 005057 0000 OJ ARG CPE,.DU 
004203 000014 coco 03 ARG CPETS•DU 
004204 000001 coco 03 ARG 1.nu 
004205 002200 0000 OJ ARG CPEE~.nu 
004206 000000 0000 OJ ARG o.ou 

004207 6111 CHECK NIT8.BSBz•NIT7 520 
004207 000000 7200 11 L.XL o.T$SRw1.T 
004210 000077 3600 OJ ANX o.BSST""1K•DU 
004211 004215 6000 00 TZE NIT8 
004212 000003 1000 OJ CMPX o.esez.ou 
004213 004201 6000 00 TZE NIT7 
004214 777777 7100 00 TRA $ERROR 

004215 6112 NITS Bss 0 530 
004215 000000 22(10 11 6113 LDX o.rss~wl•T GET FRN 540 
004216 006004 7400 00 6114 STX o,.C$FRCPE SAVE IN TABLE 550 
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INtTtALJZATIO~: -- OPEN SVSTE~ EVENTS 

6116 * 570 
6117 * 5~0 

6118 * OPEN •JOB•STREAM•SC~EDULER• f VENT 590 
6119 * 600 

004217 6120 NJTQ ass 0 610 
004217 6121 OPEN (JSS.DU>.<JSSTS.OU>•<1.ou>.<JSSES.OU>•<O·DU) 620 

004217 000667 7000 00 TSX o.tOPE!\I 
004220 005073 0000 o.J ARG Jss.nu 
004221 000014 cnoo oJ ,..R ii ..i~~r~•l.JU 

END OF BINA.RY CARD 10500128 
004222 000001 OOC'O o.J A.RG 1.nu 
004223 002200 0000 03 ARG JssEs.nu 
004224 000001') 0000 03 A.RG o.nu 

004225 6122 CHECK NITto.Rssz.~IT9 630 
004225 000000 7200 11 LXL o.TSSR'Nl•T 
004226 000077 3600 OJ A.NX 0,,8SST~K.DU 
004227 004233 6000 00 TZE NIT 10 
004230 000003 1000 03 Cl'IPX o,.8$9Z.Dll 
004231 004217 6000 00 TZE NIT9 
004232 777777 7100 00 TRA. SERR OR 

0042JJ 6123 NI TlO sss 0 640 
004233 000000 2200 11 6124 LDX o.rSSR\llhT GET FRN 6~0 

004234 006044 7400 00 6125 STx o.CSFRJSS SAyE IN TABLE 660 
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INITI4LIZATION -- OPE~ SYSTE~ sue-MODULES 

6127 * 680 
6128 • 690 
()129 • nPEN SYSTEM suB-~nouLES 700 
6130 • 710 
6131 * OPEN 'LINE P~I~rER/C~RD PuNCH• MODULE 720 
6132 • 730 

0042J5 6133 NIT 11 Bss 0 740 
004235 6134 OPEN <PP.nu,.<PPTs.ou,.<1.ou,.<PPES.DIJ)•<O•I1U) 750 

004235 000667 7ono 00 TSX o.ioPE~ 
004236 005107 cooo 03 ARG PP.OU 
004237 000014 coco 03 ARG PPTS.DU 
00424C 000001 0000 03 ARG 1.ou 
004241 002200 0000 OJ ARG PPEs.ou 
004242 000000 0000 03 ARG a.nu 

004243 6135 CHECK NIT12.sssz.~1r11 760 
004243 000000 72('10 11 LXL o.TSSRw1.T 
004244 000077 3600 OJ ANX 0.9SSl"'1K.DU 
004245 004251 6000 00 TZE NI Tt2 
004246 000003 1000 03 CMPX o.esez.nu 
004247 004235 600('1 00 HE NIT 11 

END Of BI~ARY CARD IOS00129 
004250 777777 7100 00 TRA SER?.".'1£:' 

004251 6136 NtT12 BSS 0 770 
004251 000000 2200 11 6137 LDX o.risRw1.T GET FRN 7~0 
004252 006260 7400 00 6138 STX o.C$FR!'P SAVE IN TA'3LE' 790 
004253 004272 71('10 00 6139 TRA NIT 15 ********** eoo 
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JNJTJALJZATION •• OPff't SYSTE~ sus·-~·10f1UL ES 

6141 * 820 
6142 * 830 
6143 * OPEN ,CARD REA'.)ER• MODULE 640 
6144 * 650 

004254 6145 NIT13 sss 0 860 
0042'54 6146 OPEN C CR• 0 U ) • C CRTS• DU ) • < 1 • 0 I.I ) • ( CR F S • [l U ) • C I)• DU l 870 

004254 000667 7noo 00 TSX O.'IOPEN 
004255 005123 OOGO 03 ARG CR.DU 
004256 OC0014 coco OJ A~~ ~I'( l:::f. uu 
004257 000001 0001'.l 03 ARG 1.nu 
004260 00220C coco OJ ARG CRES.DU 
004261 000000 OOC'O 03 ARG o.ou 

004262 6t47 CME CK NITt4.9SBZ•NITt3 8ao 
004262 000000 72CO 11 LXL O.T$S~'.tll•T 
004263 000077 3600 03 ANX O,.iHSTMK,.OU 
004264 004270 60("0 00 TZE NI T14 
004265 000003 1000 03 CMP)( o.esez.nu 
004266 004254 6000 00 TZE NIT 13 
004267 777777 7100 00 YRA SERR OR 

004270 6148 NITt4 SSS 0 890 
004270 000000 22CO 11 6149 l.DX Q,.TSSRW1•T GET FRN 900 
004271 006320 7400 00 6150 STX o.CSFRCR SAVE IN TA'3LE 910 
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INITIALIUTI0~1 -- OPEN COM~UNICATIO~S NETWORK EVENTS 

6152 * 930 
6153 * 940 
6154 * r'l"'C'llJ l"l'\ut,!•t~l1f'A"Tf1"1~1 .. M_f'!~~C~i< FVENTS 9'50 ' . -...... ' ' ' . .., - - - -- . ....,,-
6155 * 960 
6156 * OPEN •CSFRNC, EvENT 970 
6157 * g.eo 

004272 6158 NI Tl 5 sss 0 990 
(l('.14272 6159 OPSCE co.nu).(13$.(RANS.DU)•fO.DU) 1000 

004272 001005 701~0 00 TSX o. 'OP SCE 
004273 000000 ~i)!Q(l OJ ARG a.nu 
004274 000001 ooro oJ ARG BSTRANS .. DU 
004275 000000 OODO 03 ARG a.nu 

('\04276 6160 CHECK NIT16.9$BZ~NJT15 1010 
ENO Of BINARY CARD 10500130 

004276 000000 7200 11 LXL. o.T!SRW:1.r 
004277 000077 3MO 03 ANX O.BSST"'IXaDll 
004300 004304 6000 00 TZE NIT16 
004301 000003 1000 OJ CMPX o.essz.nu 
004302 004272 6000 00 TZE NIT15 
004303 777777 7100 00 TRA SERROR 

004304 6161 N 1Tt6 ass 0 1020 
004304 000000 2200 11 6162 LDX n,,rssR:NJ•T GET FRN lOJO 
01)4305 006217 7400 00 6163 STX O.C,FRNC1 SAVE IN TABLE 1040 
004306 006345 7400 00 6164 STX O.PFILO SAVE IN P~SS LIST 1050 

6165 * 1060 
6166 * OPEN 'CSFRN1• E vEWr 1070 
6167 * 1oeo 

004307 6168 NI Tt7 ass 0 1090 
004307 6169 OPSCE co.nu,. B$1R-NS.DU)•f0.DU> 1100 

004307 001005 7000 00 TSX O.SOPSCf 
004310 000000 0000 OJ ARG o.nu 
004311 000001 0000 03 ARCI BSTRAfl.IS_, nu 
004312 000000 0000 OJ ARG o.nu 

004313 6170 c1-.ECK NIT18.9$81;NJ'T17 1110 
004313 000000 7200 11 LXL. o.TSSR'~li:ii 
00431( 000077 3600 OJ ANX o.,essno~,,ou 
004315 01)4321 6000 00 TZE NI T18 
004316 000003 1000 OJ CMPX o.essz.ou 
004317 004307 6000 00 TZE NI T17 
004320 777777 7100 00 TRA SERR OR 

004J21 6171 NIT 18 BSS 0 1120 
004321 000000 2200 11 6172 LDX O.TSSR'-"lj)T GET FR~ 1130 
004322 006220 7400 00 6173 STX O.CSFRNt SAVE 1 f'.J HBLE 1140 
004323 006346 7.400 00 6174 STX O.PFIL1 SAVE I t\I PASS LIST 1150 

ENO Of BINARY CARD IOS001J1 
004324 006104 7400 00 6175 STX o. CSFRLt' 1 s~vE FtiR LP INPUT 1160 
004325 006144 7400 00 6176 STX O.CSFRCi>1 SAVE f CR CP INPUT 1170 
004326 006204 740.0 00 6177 STX O.CSFRCRl SAVE F('lR CR TNPUT 1180 

6178 • 1190 
6179 * OPEN •CSFR\12• EVENT 1200 
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INITJ~LIZATION -- OPEN cnMMUNlC~llONS "-'ET'-'JORI< EVENTS 

6180 * 1210 
004327 6181 NIT19 BSS 0 1220 
no4J27 b182 OPSCE (a.nu). ( B$TR.ANS+B$pASS· DU). ( o. Dt1) 12JO 

004327 001005 700(1 00 TSX o.SOPSCE 
004330 000000 0000 OJ ARG o.nu 
004331 000003 0000 OJ ARG 8$TR~NS+BSPASS.OU 
004332 000000 0000 OJ ARG o. nu 

<'04333 6183 CHECK NIT2o.esez.NIT19 1240 
004333 000000 7200 11 !..~!.. ~ .. !!e~~~-:. ~ 
004334 000077 3600 03 ANX 0.8$ST~K.DU 
004335 004341 6000 00 TZE NIT20 
004JJ6 000003 1000 OJ CMF> )( 0.,!3$RZ.tDU 
004337 004327 6000 00 rzE NI T19 
004340 777777 7100 00 TRA SERRQR 

004341 6184 NIT20 SSS 0 1250 
004341 000000 2200 11 6185 LOX Q.,T$SR'Nt•T GET FRN 1260 
004342 006221 7400 00 6186 STX o.CSFRN2 SAVE IN TABLE 1270 
004343 006347 7400 00 6187 STX o.F>FJL2 SAVE IN PASS LIST 1280 
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INtTIALlZATIO~J •• SP.AW" ALL SUB•MODULES 

6189 * 1300 
6190 * 1310 
6191 * 1320 
6192 * SPAW"' ALL suB-MOn1iLES 1330 
6193 * 1J40 
6194 '* 5PA1>1N •L.PCP• MODULE" 1350 
6195 '* 1360 

004344 006260 2200 00 6196 LDX o. C!F~?F' GET LP/CP FRN 1370 
004345 006341 74CO 00 6197 STX O.PSfGQ STICK 1 T IN PA~AMETEq LI ST 1J!O 

004346 6198 N IT21 BSS 0 1390 
004346 6199 SPAWN <PLOC.Dll)• <PLE"l•DU>• <O•DU) 1400 

004346 000644 7000 00 TSX O.,SPAWN 
004347 006327 0000 OJ ARG PLoc.ou 
004350 000021 0000 OJ AF~G PLEN.DU 
004351 OOOOOCl 0000 03 ARG a.nu 

004352 6200 CHECI( NIT2~.9$8Zs~IT21.BSRNA.NIT21 1410 
END OF BINARY CARD lOS00132 

004352 000000 7200 11 LXL O.TSSRWJj)T 
004353 000077 ::5600 OJ ANX o.BlSTt-4~;.,0U 
004354 004362 6000 00 TZE NIT22 
004355 000003 10CO 03 CMPX o.essz.ou 
004356 004346 6000 00 TZE NIT21 
004357 000011 1000 03 CMPX o.BSRNA.,DU 
004360 004346 6000 00 TZE NIT21 
004361 777777 7100 00 TRA SERR OP. 

004J62 6201 NIT22 ass 0 1420 
004362 000000 22C'O 11 6202 l.DX O.TSSRW!•T GET PROCESS EV~NT 1430 
004363 006254 7400 00 6203 STX O.CSFRPRl SAVE IN TABLE 1440 
004364 004405 7100 00 6204 TRA NIT29 ********** 1450 

6205 * 1460 
6206 * sPAwN •CR* MODULE 1470 
6207 • 1460 

004365 006320 2200 00 6208 LDX O.CSFRCF~ GET CR FRN 1490 
004366 006341 7400 00 6209 STX O.PSEGf) STICK IT IN PARA"1ETE~ LIST 1500 

004367 6210 NIT25 ass 0 1!510 
004J67 6211 SPAWN CPLOC.DU>•CPLEN.DU>•<O•DU> 1520 

004367 000644 7000 00 TSX O.tSPAWN 
004370 006327 0000 OJ ARG PLOC,.DU 
004371 000021 0000 OJ ARG PLEN.DU 
004372 000000 0000 OJ ARG o.ou 

004373 6212 CHECK N!T26.siez-NJT25.8SRNA.MtTa5 1530 
004373 000000 7200 11 LXL O.TSSRWl•T 
004374 000077 36CO 03 ANX O.BSST""K•Dll 
004375 004403 6000 00 TZE NIT26 
004376 000003 1000 OJ CMPX o.~ssz.nu 
004377 004367 6000 00 TZE NIT25 

END OF BINARY CARD IOS001JJ 
Ql'.)4400 000011 1000 03 CMPX O.BSRN,A.DU 
004401 004367 6000 00 TZE NIT2S 
004402 777777 7100 00 TRA SERR OR 
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INtTtAL.IZATlO~.J -- SPA~"1 ALL SUB-MO~ULE.S 

004403 6213 NIT26 8SS 0 1540 
O'l4403 ~coooa 22CO 11 6214 LDX O.T$Sf\,'Ji•T GET PROCESS fVE~T 1550 
Ol'J4404 OC6314 740('1 00 6215 STX O .. CSFR?R2 $AVE IN TA8LE 1560 

6216 * 1570 
6217 * SPAW'J oARAMETER LIST 1580 
6218 * 1590 

006327 6219 usE STORE 1600 
006327 6220 PUlC ass 0 PARAMETER LI ST 1610 
006327 6221 -· · ... --- .. ,,.. ... ___ .... 1620 IJl.Jf ,.. v ". C.'°" .& -.I I I- t"( ~ 

006327 ooooooooocoo 6222 DEC 0 1630 
006337 400000000000 6223 OCT -o TJ~E LIMIT 1640 
006340 ooooor. 00001rJ 6224 ZERO 0.!3SCEND OPTinN BITS 1650 
006341 000000 OOl'.1002 6225 PSEGO ZE~O *•*•BSPf SEGMENT ZERO 1660 
006342 oooooc ooonoo 6226 P5EG1 zERO o .. BSvOTD sEGMEf'q ONE 1670 
006343 ccoooc 000000 6227 PSEG2 ZERO o.BSVOTD SEG1'1f NT TWO 1680 
006344 000000 000000 6228 PSEG3 ZERO o .. BSVOTD SEGMFNT TH~EF 1690 
006345 000000 000004 6229 PFILO ZERO *••.BSNO SUS•SYSTEM INPUT EVENT 1700 
006346 000000 000002 6230 PFtLl ZE~O *•*•SSCA Sus-SYSTEM OUTPUT EVENT 1710 

END OF BINARY CARD 10500134 
006347 000000 000004 6231 PFIL2 ZERO ·-•.9$1110 SUS-SYSTEM INPUT FILE EVENT 1720 

000021 6232 PLEN EQU *•PLOC 1730 
004405 6233 USE PREV I (llJS 1740 
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004405 
0~'1405 

004405 000667 70CO 00 
004406 005527 0000 OJ 
004407 000014 0000 03 
00"410 000001 OCOCI OJ 
004411 000011 0000 OJ 
004412 000000 0000 OJ 

004413 
004413 000000 7200 11 
004414 000077 3600 03 
0!)4415 004423 6000 00 
004416 000003 1000 03 
004417 004405 6000 00 
004420 000013 1000 03 
004421 004405 6000 00 
004422 777777 7100 00 

004423 
00442J 000000 22CO 11 
004424 005665 7400 00 

004425 
004425 

004425 001517 7o7o oo 

004426 
004426 001467 7000 00 
004427 000000 6220 11 
004430 000005 2210 12 

END OF BINARY CARD IOS00135 
004431 000000 6210 12 
004432 002041 6200 00 
0044JJ 000004 7400 11 
004434 000004 6200 11 
004435 005162 7170 00 
004436 000005 2210 12 

004437 
525'.66 

004437 525266 2200 r)J 
004440 52'5266 2220 OJ 

INPUT/OUTPUT SCHEUULER -· JDS MONJTOR 

INITIALIZATION -- OPEN PERIPHERALS 

6235 * 
6236 * 
6237 * 
6238 * 
6239 * 
6240 * 
6241 N IT29 
6242 

6243 

6244 NITJO 
6245 
6246 
6247 * 
6248 * 
6249 • 
6250 NITJ1 
6251 

6252 * 
6253 * 
6254 • 

ass 
OPEN 
TSX 
ARG 
ARG 
ARG 
ARG 
ARG 
CHECK 
LXL 
ANX 
TZE 
CMPX 
TZE 
CMPX 
TZE 
TRA 
ass 
LDX 
STX 

0 
(OU,rN.DU>• (O!iPrs.DU>• ( 1.Du>· (9•0U)•(O.Du> 
O.!OPEN 
OSPTt\i• 'HJ 
Oil'TS•:lll 
1. DU 
9. DU 
a.nu 
NJT30.B$BZsNIT29.B!LOCK.NIT29 
O.TSSRW111T 
o.essr1.1K.Du 
NITJC'I 
o.esez.ou 
NIT29 
O.BSLOCK.DU 
NIT29 
SERRClR 
0 

o.rSsRW1•T GET FRN 
O,,RSOPFRN SAVE IN yA9LE 

SEIZE OPERATOR•s CONSOLE TTY 

Bss 
1.0GS 
TSX 

0 
SEIZE OP CON/ LOCK IT/ SAY HELLO 

PAGE 210 

1760 
1770 
1780 
1790 
1800 
1e10 
1820 
1830 

1850 
1860 
1870 
1880 
1890 
1900 
1910 
1920 

1930 
1940 
1950 

6255 BRA NC~ 
TSX 
EAX 
LOX 

NOPAss.o~INP4 
O,, TSGETT 

SETUP UP TAsK TO READ Du~MV INPUT BuFFE~ 1960 

EAX 
EAX 
STX 
EAX 
XED 
LOX 
BUCIXR 

BUGBUG SET 
LDX 
LDX 

x. o. i 
T.TSLINKol< 

T • 0,, x 
0,,0$1NF>4 
O,,T$TR.4 .. T 
o,,ruoFFS'foT 
QSXADI'l+QST ASI< 
T11TSLINK,,X 
( o. x) 
BUGBUG+1 
o.BuGBuG.Du 
X11BUGBUG.DU 
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004441 
004441 301477 7000 00 

TNPUT/OUTPUT SCHEDULER -- ros MONITOR 

6256 RELT 
TSX a.TUE.LT 

211 

RELEASf TC8 1970 
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INITIALIZATION -- SET UP NOTIFIES 

6258 * 1990 
6259 * 2000 
6260 • 2010 
6261 * SET UP NOTIFlfs 2020 
6262 * 2030 

004442 005720 2210 03 6263 LDlC T.tCSLpE.DU LINE PRINTER EVE~T 2040 
004443 005720 7260 07 6264 LXL J.CSLPE.DL 20!50 

004444 6265 t3RANC~ PASS,.CSNSRVX RE•l!;SUE l\JOTFFY 2060 
004444 001467 70CO 00 TSX O. UGETT 
004445 000000 6220 11 EAX X,. O,. T 
00'446 000005 221 n 12 LDX T .. TSLlNK•X 
004447 003171 6200 00 EAX o.ciNsqvx 
004450 000004 7400 11 STX O.TSTRA.T 
004451 000004 6200 11 EAX O,.QSOFFST•T 
004452 005162 7170 00 XEO QSX ADC+ CST ASI< 
004453 000000 6210 12 EAX T • o. X 

00054 BUGXR ( o .. x) 
525267 8UGBUG SET BUGBUG+1 

004454 525267 2200 03 LDX o.BuGBuG .. DU 
004455 525267 22;?0 03 I.DX X•9UGBUG.DU 

004456 6266 RELT RELEASE TCB ANO JC9 2070 
004456 001477 7000 00 TS~ o.TUEL r 

6267 * 2080 
6268 * 2090 

END OF BI NARY CARD 10$00136 
004457 005760 2210 OJ 6269 LDX T.CSCPE.DU CARD PUNCH FILE ~UF.:UE 2100 
004460 005760 7260 07 6270 l. Xl. J,,CSCPE .. DL 2110 

004461 6271 BRANCH PASS.CSNSRVX RE• ISSUE l'JO'Tt FY 2120 
004461 001467 7000 00 TSX O,,UGETT 
004462 000000 6220 11 E.AX x.o.r 
004463 00000'5 2210 12 L.DX T•TSLINK•X 
004464 003171 6200 00 EAX O.CSNSRVX 
00446~ 000004 7400 11 STX O.TSTRA,.T 
004466 000004 6200 11 EAX o.QSOFFsl.T 
004467 005162 7170 00 XEO QSXAP[l+Q!TASK 
004470 000000 6210 12 EAX T • o,. x 

004471 BUQXR <O•X> 
525270 BuGi:JUQ SET BuGBuG+l 

004471 525270 2200 OJ LDX O.BUGBUG .. DU 
004472 525270 2220 OJ LDX x .. auGBuG.DU 

004473 6272 RELT RELEASE TCB 2130 
004473 001477 7000 00 TSX 0,.TSRELT 

6273 * 2140 
6274 * 2150 

004474 006020 2210 03 6275 LOX r .. csJss .. nu Jo8 STPEAM SCHEDULER EvE~T 2160 
004475 006020 7260 07 6276 LXL J,,CSJSS .. DL 2170 

004476 6277 BRANCH PASS.C$NSRVX RE .. JSSUE NOTIFY 2180 
004476 001467 7000 00 TSX D .. TSGETT 
004477 000000 6220 11 EAX X. O.T 
004500 000005 2210 12 LD)( T.T$Ll\IK,.X 



MBR 01 09•17-71 ~q.937 t NP U T I 0 U T P lJ T SCH ED LJL E ~ - • TO~ "4QN ITOR OAGE: 21J 

INITIALIZATION •• SET UP NOTJFtE& 

004501 003171 62Cn 00 EAX o.C$NSRVX 
004502 OC0004 741'1(') t 1 STX o. T$TR.A. T 
004503 C'CC004 62CO 11 EAX o.alnFFsr.r 
004504 005H>2 7170 DO xEO QSXATID+QHASI< 

ENO OF BINARY CARD 10500137 
004505 000000 6210 12 EAX T • O,, X 

004506 BUGXR ( o. )() 
525271 81JGAUG SET BUG8UG+1 

004506 525271 ~200 03 . -- v "" _,_ - -··-
'-"" - • r.ll.IWOl.J"'' UV 

004507 525271 2220 OJ LOX X•8UGBUG.DU 
004510 6278 REL.T RELEASE re~ 2190 

004510 001477 70CO 00 TSX o. T$qfl T 
6279 * 2~00 

6280 * 2210 
004511 006060 2210 OJ 62'31 LOX T.CSLP1.nu co~~UNICATIONS I~PUT FROM LP 2220 
004512 006060 7260 07 6282 LXl. J,,CSLPt.DL 2230 

004513 6283 BRANCH PASS.,C~NSRVX 2240 
004513 001467 7000 00 TSX o. TSGETT 
004514 000000 6220 11 EAX x.o.r 
004515 000005 2210 12 LOX T,TSLl""K•X 
004516 003171 6200 00 EAX o,CSNs~vx 
004517 000004 7400 11 STX O.T\TRA.T 
004520 000004 6200 11 EAX o.1anFFST" T 
004521 005162 7170 00 XED QSXADD+QSTASK 
004522 000000 6210 12 EAX T • o. X 

004523 BUGXR ( o. 'l() 

525272 BuG~UG sf T SuG8uG+1 
004523 525272 2200 uJ LDX 0,BUGBUGuDU 
004524 525272 2220 OJ LDX x. BuGBuGa DU 

004525 6284 RELT 2250 
004525 001417 7000 00 TSX o.URELT 

6285 * 2260 
004526 006120 2210 03 6286 LDX r.cscP1~nu CQMM11NICATIOllil5 INPIJT FROM CP 2270 
004527 006120 7260 01 6287 LXL J.CtCPt.DL 22eo 

004530 6288 BRANCH pA55,C!NSRVX RE•ISSUE NoTJFV 2290 
0045JO 001467 7000 00 TSX O.TSGETT 
0045J1 000000 6220 11 EAX )(,, O,, T 
004532 000005 2210 12 LDX T,TSLINKaX 

END OF BINARY CARD 10500138 
004!5JJ 003171 6200 00 EAX O.CtNSRVX 
004534 000004 7400 11 STX 0,,TSTRA.T 
004535 000004 6200 11 ox O,,Q,OFFST•T 
004536 005162 7170 00 XED QSXADD+QSTASI< 
004537 000000 6210 12 EAX T • ".>.- X 

004540 BUGXR ( o. x) 
525273 BUG BUG SET BUG8UG+t 

004540 525273 2200 03 I.DX O. ;uGBUG• utl 
004541 525273 2220 03 LDX x.BuGBuG.DU 
004542 004561 7100 00 6289 TRA NITXX •••••••••• 2300 

00454J 6290 ~ELT 2310 
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tN{TtAUZHJO~i ·- SET llP NOTH· TES 

004543 001477 7nl)O 00 TSX O.TSRELT 
6291 * 2320 
6292 * 2330 

004544 006160 221 (l 03 6293 LIJX T•C$CR1.DU CO...,MllNICATTON5 INPUT FR0"1 CR 2340 
004545 C0616C 7260 07 6294 LXL J,.C$CRt.DL 2350 

004546 6295 SRA NC~ PASS.C,NSRVX RE•ISSUE T~E NOTTFV 2360 
004546 001467 70DO 00 TSX o,. TS GETT 
004547 000000 6220 11 EAX x. O. T 
004550 000005 221(1 12 LDX T11T!Ll"IK.X 
004551 003171 6200 00 EAX 0.11C$NS~VX 
004552 000004 74CO 11 STX o.rSTRA.T 
004553 000004 6200 11 EAX o,.i;.i$r1FFsT•T 
004554 005162 7170 00 XEU QSXADD+QSTASI< 
004555 000000 6210 12 EAX T • o. X 

004556 8UGXR (0.)() 
525274 8UGl3UG SET auGBuG+l. 

004556 525274 22C'O 03 LDX O.~UGBUG•DU 
Qi,14557 525274 2220 03 LDX x.BuGBuG.DU 

004560 6296 RELT 2370 
004560 001477 7ono oo TSX O,.T$PELr 

6297 • 2380 
6298 * 2390 
6299 • 2400 
6300 * 2410 
6301 ••••• 2420 
6302 * 2430 
6303 * 2440 

004561 6304 Ntrxx ess 0 •••••••••• 24!50 
£:ND Of BINARY CARD 10500139 

004561 006230 2210 OJ 6305 LDX T,.CSPRt .. DU LPCP MODULE 2460 
004562 006230 7260 07 6306 LXL J,,CSPR1 .. DL 2470 

004563 6307 9RANC:~ PAss.ciNSRVl( RE=ISSUE NOTIFY 2480 
004563 001467 7000 00 TSX o.riGETT 
004564 000000 6220 11 EAX x. o. 'f 
004565 000005 2210 12 LDX T•TSLlNK•X 
004566 003171 6200 co EAX O,,CSNS~VX 
004567 000004 7400 11 STX O.T$iRA ... T 
0()4570 000004 6200 11 EAX OaQSOFFsT.T 
004571 005162 7170 00 XED QSXADD+QSHSK 
004572 000000 6210 12 EAX T.., 0,, x 

004573 BuGxR ( o .. x l 
525275 81JG9UG SET BUGRUG+l 

004573 525275 2200 03 LOX O.BUGBUG.DU 
004574 525275 2220 OJ LOX X.BUGBUG.DU 

004575 6308 RELT RELEASE TC~ 2490 
004575 001477 700(1 00 TSX o. T!~EL T 

004576 6J09 EXIT ********** 2500 
004576 003074 71Cl0 00 TRA SEXIT 

6310 * 2510 
6311 * 2520 
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t NIT I 4L I lA T 1 ON -- SET UP NOTlfTE~ 

004577 00627r. 2211') 0 3 6J1~ LOX T,.C$PR2.DU CR MnDULE 2530 
004600 006270 726(' Q7 tl313 LXL J,.C$PR2,.DL 2540 

0:14601 6314 8RANCI-! PASS.ClNSRVX 2550 
004601 001467 7000 00 TSX O.TSGETT 
004602 oooooc 6220 11 EAX x.o.r 
004603 000005 2210 12 LDX T,.TSLlNK.X 
004604 003171 62Cti 00 EAX o.cs~s~vx 

004605 000004 7400 11 STX O.TSTRA,.T 
004606 000004 62CO 11 ~A~ "' "·-~t;..-• ... 

..,, ....... u, f ~'.' 

END OF BINARY CARD 10500140 
004607 005162 7170 00 XEO QSXAD0+0$TASK 
004610 000000 6210 12 EAX r.o.x 

004611 BUGXR <O•X> 
525276 BuGgUG sET BuGBuG+l 

004611 525276 2200 03 LDX o.suGBUG•DU 
004612 525276 2220 OJ LDX x.BuGBuG.Du 

004613 6315 RELT RELEASE TCB 2560 
00461J 001477 7000 00 TSX Q,. TS REL T 

004614 6J16 EXIT AND WE'RE OFFt 2570 
004614 003074 7100 00 1'RA SEXIT 

6317 *'* DISK TREE~At14E 2580 
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lNITI•LlZ.ATI01'J •• TREE•NAME"s II. CONsONTs 

01501.3 6319 USE CONST 110 
6320 HE.AO 120 
6321 * 1JO 
6322 * 140 
6323 * TREE•NAMES & CON<)TANTS 1~0 

6324 * 160 
6325 • PRINT•FILE•QUE~!JE 170 
6326 • 1eo 

005013 123131123117 6327 LPQ UASCI 6.svsou·r 190 
005021 120122111116 6328 U~SCI 6" ?R 1 NT ·-·Fl l E•Q1JE UE 200 

000014 6329 Ll'GJTS EClU *-LPO TRE'E•Sl7E 210 
004400 6330 LPQES EGllJ 36•64 ELEMENT SI 1E. 2:20 

6331 .. 230 
6332 * 240 
6333 •• PUNC~AFILE~QUEUE 250 
6334 * 260 

005027 6335 CPQ ass 0 TREE•NAME 270 
005027 123131123117 6336 UASCI 6.SYSOUT 280 

ENO Of' BlNARV CARD 10500141 
005035 120125116103 6337 UASCI 6.Pu~cH-FILE•QUEUE 290 

000014 6338 CPQTS EQU *•CP:i TREE•Sl7E JOO 
004400 6339 CPQES EQU 36•64 E:LEMENT SIZE 310 

6340 * 320 
6341 * 330 
6342 * PRINr-FILE•EvENT 340 
6343 * J!O 

005043 6344 LPE ass 0 TREE•NAME 360 
005043 123131123117 6J45 UASCI 6.sysour J70 
005051 120122111116 6346 UASCI 6.PRINT 0fllE•EVE~T Jeo 

000014 6347 l?ETS EQU *•LPf TREE•SIZE 390 
002200 6346 LPEES EQU 36•3~ ELEMENT SllE 400 

6349 * 410 
6350 * 420 
6351 • l'UNCH•FrLE•EVENT 430 
6352 * 440 

005057 6353 C?E ass 0 TREE•NAME 450 
005057 123131123117 6354 UASCI 6.svsour 460 

END OF BINARY CARD 1050014? 
005065 120125116103 6355 UASCI 6 4 ~UNCHeFILE•EVENT 470 

000014 6356 C?ETS EQU *""'CPE' TREE•S IZE 480 
002200 6357 C?EES EQU 36•32 i::LEME:NT SIZE 490 

6356 * 500 
6359 * 510 
6360 * JOB S TrH:AM SCHEDULER EVENT 520 
6361 * 530 

005073 6362 Jss sss 0 TREE•NAME 540 
005073 122125102105 6363 UASCI 6.RUBENS 550 
005101 105126105116 6364 UASCI 6.EVENTt 560 

END OF BINARY CARD InS00143 
000014 6365 JSSTS EQU *•JSS TRE"E•SllE 570 
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Jll.itTJlLlV.TION -- HFE•NAMf S & CONSTH1TS 

002200 6366 Jssi:s EQU 36•3~ FLf.·1ENT Sl1E 580 
6367 * 590 
63~8 * 600 
bJ69 * LI \IE pqINTER/CARD PUNCH 610 
6370 * 620 

Cl 0 510 7 6371 PP BSS 0 TRE'E•NAME 630 
00~107 1221251021('15 6372 UASCl t:i .. RU9E'\IS 640 
005115 1301141201(13 6373 UASCI 6 .. XLPCPA 650 

000014 bJ74 PPT <; ;;:QU *•PP 'l'REE·S ! 7E 660 
002200 6375 PPES EQU 36•32 f Lf MENT SIZE 670 

6376 * 680 
6377 * 690 
6378 * CARO READ MODULE 700 
6379 * 710 

005123 6380 CR 85$ 0 TqEE•NHlE: 720 
005123 055055055055 6381 UASCI fl ..... --- 7JO 
005131 055055055055 6382 UASCI 6 ....... 1 •o 

END OF BINARY CARD In500144 
000014 6383 c1ns EQU *""CR rqi:· E, .. 5 I 7E 750 
002200 6384 CRES EQU 36•3~ ELE M1:NT SIZE 700 

6385 .,. DISK END no 



01 09-17-71 

004615 

004620 
004620 

005137 

005140 
000320 

005300 
".l 0530 0 
000140 

(106350 
000037 
000030 
006350 
(106350 

006377 ocooccoooooo 
(')06400 
001100 

006400 

tNPlJT/OUTPUT SCHEDULE~ •• 105 MONITO~ 

ASSE~8LY CONTROL CARDS 

6387 
6388 * 
6389 * 
6390 * 

HEAD 

HOUSEKEEplNG CA~OS 

6JQ1 * 
6392 * 
6393 * 
6394 * 
6395 * 

HERE wE CLEA~ ANY ·~o ALL ASSEMBLER BUGS. 
THE JCB'S ARE ~RE•ALLOCATED. T~E LAST USED LOCATION OF 
CORE 15 CALCULATED AND WHAT RE~A.INS UP TO THE END nF TME 
SAR IF ANY tS LINKED ON THE FREE MEMORY LIST. 

6396 * 
6397 usE 
6398 HEAO 
6399 EIGHT 
6400 ZCOOEL EQU 
6401 * 
6402 * 
6403 usE 
6404 LIT 
6405 EIGrlT 
6406 ZCONSL EQU 
6407 * 
6408 * 
6409 USE 
6410 EIGHT 
6411 ZQST~L EQU 
6412 * 
6413 * 
6414 
6415 TLEN 
6416 TLEN~ 
6417 
6418 SPTC9 
6419 
6420 
6421 ZSTORL 
6422 * 
6423 * 

USE 
EQU 
EQU 
EIGHT 
ass 
DEC 
EI GI-IT 
EQU 

6424 USTC EQU 

CODE 

*-ZCnDE 

CONST 

*•ZCONS 

••ZQSTR 

STORE 
TSL.E~+7 

TLEN/6•8 

TLENR-1 
0 

*-ZS TOR 

CODE UNDER CODE 

FORCE LIT~RAL POOL HERE 

CODE UNOERCONST 

CODE UNDER QSTr'lR 

ROUND TSLEN TO 
MULTIPLE OF FIGHT 
START OF DYNA.MIC BUFFER ~REA 
FIRST TC9 (START OF OYNA~JC 9UFFF,RS 
FOR THE CRUM~y LOADER 

CODE U~1 DER STORE 

ZCODEL+ZCONSL+7QSTRL+ZSTORL LAST CARD 

21A 

110 
120 
130 
uo 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
2eo 
290 
JOO 
310 
320 
330 
J40 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
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ASSE~3LY CO~TQOL CARDS 

6426 • '500 
6427 * 510 

006350 6428 ZTO?O EClU SPTCB START OF DYNAMIC BUFFER AREA 520 
0:!7J77 6429 Z1 EQU LASTC+"'IQUAN•t ROUND UP TO NEXT M1JL TI PLE 530 
007000 6430 ZTOP EQU ZZ/MOUAN•MQUAN OF CORE PAGE Sl7E 540 
000400 6431 ZZ1 EQU ZTOP•LASTC LENGTH oF LEFT ~VE~ COPE 550 

6432 • 560 
0~64nO 6437 NEXTF EQU LAS TC STICK EXTRA CORE O~ FRf E. LT ST 610 
no6400 6438 NEXT9 EQI..! ~~~xrF 620 

006400 OC5346 001'1400 6439 ZERO PSLAST. z71 t~ITlALtZE HEAOfR OATA FOR LINKE~ LIST 630 
006401 OC5344 riocooo 6440 ZERO R$FJRST.O 640 

6441 * 650 
6442 * 660 

ENO OF BINA!'(Y CARD 10$00145 
004106 6443 TCD SUP MARK END OF BI~ARY DECK 670 

END OF BINARY CARI; 10$00146 
6444 * 6AO 
6445 OCARD 2.$ 690 
6446 $ DK END 700 
6447 SEOD 710 
6448 * 720 
6449 * 730 
6450 • 740 

004106 6451 HHS END U? 750 
END OF BINARY CARt 10500149 
6402 IS THE NEXT AVAILABLE LOCATION. GMAP VERSION JMPA/052770 )MPB/062770 J~PC/062770 

THERE WERE NO ~ARNING FLAGS IN THE ABOVE ASSEMBLY 
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OCTAL. SY1"130L RErEPE:-..iCES iH ALTER NO. 

2000 lK 771 771 772 2822 
24 A AD 442 442 443 
16 A CP 436 436 437 5634 
15 A CR 355 355 3532 

100060 A. rio 365 365 3604 4023 
56 A DP 363 363 

J A JD 430 430 431 
101 A LA 369 369 3750 

12 A LF 354 354 3534 
17 A LP 437 437 4J8 5631 
23 A MT 441 441 442 
77 A QM 368 J68 
35 A PL 450 450 451 

200040 A SP 356 356 383 3547 3748 37Q2 
52 A AST 361 361 
22 A. CLM 440 440 441 
72 A COL 366 366 
32 A CPU 448 448 449 

177 A DEL 370 370 
200044 A DOL 359 359 387 
600004 A EOT 352 352 3745 3746 3961 

0 A FAC 427 "') 7 42A 
27 A MJP 445 445 446 

0 A NUL 351 351 
7 A BELL 353 353 

20 A COPD 438 438 439 
33 A CORE 449 449 450 
13 A DISK 433 433 434 
14 A DRUM 434 434 435 

177 A MASK 373 373 3560 3743 
200013 A SCOL 367 367 410 4159 4211 4256 4301 

7 A S~OP 431 431 432 
60Q043 A TERM 358 358 386 
600046 AAMPER 360 360 389 3958 

40 AASCLN 415 415 
4620 AASCTB 382 382. 415 375~ 

40 A BLANK 357 J57 
1017 A.CCT 2201 2201 2204 5881 
5343 A CC TT 2213 2201 2205 2206 2213 

3 A CODE 644 644 5689 
200054 ACOM~A 362 362 395 

2 ADA TES 429 429 430 
15 AOPCON 435 435 436 

551 A PEND 1360 1360 3629 
5322 APNDT 1373 1360 1363 1364 1365 1366 1373 

240057 ASL.ASH 364 364 398 
J7 AT I MEO 451 451 

1 AT IMES 428 428 429 
5300 AVAIL 775 775 2829 2964 Jo5J 3096 6061 

4 8 ~p 230 230 231 233 4683 46"'5 468() 
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OCTAL SYMBOL Pff ERENCES tH ALTE" NO. 

J 5 BZ 26f: 266 906 9f 952 JAJ4 3433 3565 3630 g~H 4~0£- 'AJ7 4555 5066 5074 5077 
5084 5096 52 Q 5328 5 t 5 565S 56 8 5710 5 75 5 .. 24 5P8~ 590t 59Qfi 591' 
~918 5931 6067 6079 b08' 6102 6111 6122 6135 6147 6160 6t7r') 6183 6200 6212 
1'>243 

2 8 CA 235 235 6230 
2 8 EX 231 231 232 233 
4 B to 291 291 3134 
1 B LK 232 232 233 582J 
4 B NO 234 234 235 6U9 62J1 
0 8 OK 263 263 
2 8 Pf 247 247 6225 
1 9 PS 246 246 

20 8 RD 228 228 229 233 4684 4686 5823 
0 B SS 252 252 

400000 B WP 244 244 
10 B WT 229 229 230 233 
J1 8 ALL 233 233 763 4687 

100000 8 CAR 215 215 
13 B DBZ 273 273 
16 8 EOF' 274 274 5074 5668 

20000 B Eov 217 217 
10000 B EUN 218 218 

2000 B GET 327 327 
4 8 IOP 267 267 
5 B !TN 281 281 5710 5906 

200 9 MOD 223 223 
200000 8 NEG 214 214 

40000 8 OPR 306 Jo6 J94 396 411 413 3856 J863 4330 
40000 B OVF 216 216 

4000 8 OVM 219 219 0059 
400 B PAM 222 222 6059 

1000 B PAR 221 221 
16000 B RDY 333 333 
6000 B REL 329 329 

11 B RNA 296 296 6200 6212 
2000 8 RPT 198 198 
2000 B TAL 220 220 

11 B TLE 283 283 5296 
20 B TMI 204 204 

2 B TNC 207 207 
40 a TNZ 203 203 

1 8 TOV 208 208 
10 B TPL 205 205 

4 8 TRC 206 206 
J5 8 TRO 276 276 3911 5JJ9 5345 5352 5358 5364 5369 5383 5390 

100 B TZE 202 202 4352 
400000 13 ZER 213 213 

1000 B ABIT 199 199 2815 4352 
400 B BBtT 200 200 2815 

1 B 81-!DR 318 318 
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OCTAL SY~BOL REFEPENCES av ~LTER NO. 

200 B CBIT 201 201 
10 8 CEND 24~ 242 6224 

1,,, t'lrl 0 8 DONE '332 332 
12 A HOWE 272 272 

2 B IACC 265 265 
7 8 IELT 270 270 
1 13 I FRf'i 264 264 

11 8 !MOD 271 271 
5 8 IPTR 26B 268 

16 8 IPWD 285 285 
6 B IREQ 269 269 

2000 B eGET 339 J39 4130 
6000 B .REL 341 341 4568 
4000 8 KILL 328 328 

13 B 1..0CK 284 284 34JJ 4106 5066 5615 6243 
26 B NSTR 275 275 

2 8 PASS 255 255 6182 
400000 8 SIGN 302 302 4716 

77 8 STMK 301 301 3134 3433 3515 J6Jo 3911 ..\106 4137 4555 5066 5Q74 5077 5084 5Q96 5269 
5296 5328 5615 5655 5668 5710 5766 5775 5824 5882 5901 5906 5912 5<H8 5931 
6067 6079 6088 6102 61t 1 6122 6135 b147 6160 6170 6183 6200 6212 6243 

4~~000 9 TERM 303 303 304 3745 3746 J758 3830 3856 3863 J964 4330 4339 ., B UERR 282 282 
0 8 VOID 245 245 6226 6227 6228 

10000 B XXXX 330 330 
1 BANR 636 636 5725 

17 BBJBMK 316 316 
1 BBOTMK 320 320 

7771 BBS TMK 322 322 
4 BBST~D 243 243 

200000 BDELIM 304 J04 305 352 J56 358 359 360 362 364 367 3745 J746 3748 3758 3826 
3832 3856 3863 4330 4339 

100000 80 I GlT 305 305 306 365 399 400 4r'l1 402 403 404 405 406 407 408 3856 3863 
20000 BHORMK 317 317 5727 

0 B.A8RT 338 338 
4000 B.KILL 340 340 4203 

12000 e.snn 343 343 4293 
10000 e.xxxx 342 342 

740000 BJOBMK 315 315 
1700 BM0Df-1K 314 314 

0 BNF'ASS 254 254 
10000 BOUT MK 319 319 5730 
12000 BRSTRT 331 331 

7771 8SRTMK 321 321 
1 BTRANS 253 253 6159 6169 6182 
0 BUFSEG 769 769 3133 

525200 BUG 742 742 743 
525276 BUGBUG 6314 743 2346 2349 2350 23~0 2'52? 297!li 2978 Jt37 321~ 3296 3440 3482 3483 3519 

3537 3550 3609 3795 J636 3869 J891 J982 J983 420'5 4295 4358 4477 4479 4481 
4462 4529 4550 4570 4579 458n 4581 4582 4947 4949 5180 5181 5182 5t8J 5351 
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OCTAL.. SYMBOL REFER E iJ r: i::: S BY ALTE:k> NO. 

5J52 5357 535"' 536J 5364 5168 5369 5382 5383 5J89 5390 ~781 !i78A 5~J7 594fl 
1)978 b?.55 6265 6271 b277 62&3 6288 6295 6:307 6J14 

5005 By EMS 6019 6017 6019 
6 c J 
7 c L 5298 5!iOO 5524 5525 5529 5~3n 55J1 
5 c Q 

1 c T 5322 5325 
2 c x 5270 5321 5501 
3 c y 
4 c z 5502 5526 5554 5562 

6120 c CPl 5364 5J64 6286 6287 
57b0 c CPE 5345 5J45 5346 6269 6270 
6160 c CRl 5369 ~Jf,9 6293 6294 

24 c ERN 568 568 5327 
3232 c GET 5440 5413 5440 

6 c JCB 550 550 53J9 5345 5352 5358 5364 5369 5383 5390 
6020 c JSS 5352 5352 6275 6276 
3250 c LOG 5523 5503 5523 
6060 c LPl 5358 5358 6281 6282 
5720 c L..PE 5JJ9 5339 5340 5632 5744 6263 6264 

6 c NCS 549 549 5339 5345 5352 5358 5364 5369 5383 5390 
6230 c PRl 5383 5383 5384 6305 6306 
6270 c PR2 5390 5390 5391 6312 6J13 
3236 c REL 5475 5415 5475 

JS c RES 578 578 5~36 5638 
2 c RET 544 544 

33 c RUN 574 574 577 5608 
4 c TRA 546 546 
3 c XEO 545 545 
1 c ABBR 551 551 6014 

32 c BUSY 572 572 574 5069 5722 5937 
4761 c CLMS 5479 5476 5479 

10 c CMAX 5420 5409 5420 
3213 c COMO 54Q5 '5J58 5J64 5J69 5405 
6320 c FRCR 5391 5391 6t50 6208 
6211 c FRNO 5375 5268 5375 6163 
6220 c FRNt 5J76 5376 5'J5 617J 
6221 c FRN2 5377 4136 5J77 5823 6186 
6260 c FRPP 5384 5384 6138 6196 
J233 c KILL 5455 5414 5455 
4753 c KLMS 5459 5456 5459 

5 c LINK 547 547 548 
3161 c NSRV 5295 5295 5323 
3171 c NSX1 5326 5326 5328 
3211 c NSX2 5329 5328 5329 
3262 c PERI 5550 5500 5550 

30 c QFRN 570 570 571 5J40 5346 53~4 5'.391 5614 5627 5765 5943 
3243 c RDYl 5499 5462 5482 5499 

0 c SRW1 542 542 
1 c SRW2 543 543 
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OCTAi.. SYMBOL REFERENCES 1:3Y ALTER NO. 

1H C TEM9 560 560 
CAUSE 2C96 2096 4136 5268 5823 

~"'41 CAusr 211 :2 2096 2099 2!00 2101 ?1 n? 2103 ? ! ().4 ?11 '.:) 

3221 CCMUTB 5412 5412 5420 
3231 CCQMDX 5428 5410 5412 5416 5428 5441 551~ !:;5J2 !:>~65 
6144 CFRCPl 5364 5364 6176 
6004 CFRCPE 5345 5345 6114 
6010 CFRCPQ 5346 5346 6091 
6204 CFRCRl 5369 5369 6177 
6044 CFRJSS 5352 5352 6125 
6104 CfRL.Pl 5358 5358 6175 
5744 Cf RLPE 5339 5339 6105 
5750 Cf RL.PQ 5340 5340 6082 
6254 CFRPRl 5383 538J 6203 
6314 CF'RPR2 5390 5390 6215 

656 CHSEG 1710 1710 3133 
5331 CHSGT 1721 1710 1713 1714 1721 

771 CKMK 744 744 
0 CKSM 63·4 634 

704 Cl..OSE 1a1:2 1812 4554 5917 
5JJJ CL.OST 1822 1812 1815 1822 

10 CMAX 5876 5865 ~,76 

36•6 CMDTB 5868 5868 5876 
3155 CMESS1 5270 5269 5270 
:St40 CMESSX 5267 4205 4295 4570 5267 5269 5271 
3167 CNSRV1 5297 5296 5297 
3171 CNSRVX 5319 3892 5296 5319 5429 56o9 57M 5831' 6265 6271 6277 6283 628~ 6295 6307 6314 
5057 CPE 6353 6110 6J5J 6356 
2200 CPEES 6357 6110 6357 
:S27J CPERl1 5560 5560 5564 

14 CPETS 6356 6110 6356 
5027 CPQ 6335 6087 6JJ5 6338 
4400 CPQES 6JJ9 6061 6339 

14 CPQTS 6338 6087 6338 
1000 CPST 4627 4627 4683 5364 

31 CQFLOC 571 571 572 5080 5629 5679 5721 
34 CQUEUE 577 577 578 5743 

5123 CR 6380 6146 6380 6383 
4074 CRASH 6003 5363 5390 6003 
4767 CRDYMS 5496 5493 5496 
3241 CREA DY 5492 5419 5492 
2200 CRES 6384 6146 6384 

5 CRL,INK 548 548 5298 5832 
4776 CRMS 6010 6008 6010 
2000 CRST 4628 4628 4684 5369 
3247 CRSTRT 5514 5417 5514 

14 CRTS 6383 6146 6383 
25 CS TATE 569 569 5327 5551 
16 CTEM10 561 561 
15 CTEM11 '562 5152 
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OCTAL. SYMBOL Rf Ff.PENCES dY l\LTE~ "JO. 

14 CTEM12 563 56.3 
13 CTEM13 564 5()4 

12 CTEM14 565 565 
11 CTEM15 SM 566 
10 CTEM16 567 567 
27 CTEMP1 552 552 
26 CTEMP2 553 55J 
25 CTEMP3 554 554 569 
24 CTEMP4 :;:.;s 355 568 
23 CTEMP5 556 556 
22 CTEMP6 55'1 557 
21 CTEMP7 558 558 
20 CTEMP8 559 559 
J7 DACC 763 76J 894 

1 DF3G 40 40 43 1350 1259 1313 1368 1423 1479 1525 1573 1618 1668 1716 1773 1817 
t867 1911 1955 1999 2047 2107 2157 220A 2348 2349 2350 2J8o :?'522 2975 2978 
J137 3218 3296 3440 J482 3483 3519 J5J7 J55o J6o9 J795 J8J6 3869 3e91 4205 
4295 4358 4477 4479 44f' 1 4482 4529 4550 4570 457Q 4580 4581 4562 4680 4947 
4949 5156 5180 5181 5182 5183 5781 5788 5~J7 5Q46 597~ 6055 6255 6265 6271 
6277 6~83 628S 6295 6307 6314 

114 DESTRO 1860 1860 5905 
5334 DES TT 1812 18F.IQ t86J 1864 1865 1872 

44000 DESZ 762 762 89J 
3 DI S!'IK 649 649 5687 5891 
2 DISP 640 640 5686 

4660 OTN 759 759 1-:, 1 890 
14 DTSZ 761 7b1 891 

-r77177 ERROR 741 741 2354 2355 2443 2449 2450 2585 2601 2612 2623 2634 2646 2112 27'14 2798 
2830 2902 2905 2909 JQ54 3134 Jt88 3189 J:H5 3293 3433 3515 J6Jo 3911 4to6 
4119 4tJ1 4450 4456 4464 4415 4524 4528 4545 4555 48J1 4e4Q 4e54 4e56 4e6 1 
4862 4863 4895 4900 4905 4906 4907 4991 5Q66 5Q74 so77 5Q84 so96 5113 5163 
5169 s17o 5175 Sf6 5t18 5179 5269 5296 5328 5418 5615 5655 5668 5710 576F.i 
5775 5824 5866 5 68 5869 5871 5872 5873 5A75 5882 5901 5906 5912 5916 59Jt 
5938 5968 5981 6067 6079 608A 6102 6t11 bt22 6t35 6t47 6t60 6110 618J 6200 
6212 6243 

3015 EXIT1 515~ 5158 5194 
. 313• EXIT2 5t84 5184 

3074 EXIT 5155 1261 1J15 1370 1425 t48o 1527 1575 1620 1">70 1718 1775 1819 t869 191J 1957 
2001 2!')49 2109 2159 2210 2357 2398 2406 3101 4374 4584 4787 5o87 5t55 5276 
5331 5795 5842 5985 6JQ9 6316 

10 GEBORT 
22 GECALL 
27 GECHEK 
16 GEEN DC 

J GEFADD 
12 GEFCON 
13 GEFILS 
1 GEF'INI 

40 GEFRCE 
41 GEFSYE 
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OCTAL SYMBOL REFERENCES !-3Y ALTER NO. 

JS GE I USE 
45 GE INFO 

1 GE I !\JOS 
6 GE LAPS 

37 GELB AR 
JJ GELOOP 
11 GE MORE 
25 GEMREL 
43 GENEWS 
42 GEPRtO 
17 GERELC 

4 GERELS 
15 GERE TS 

2 GERO AD 
31 GEROLL 
JO GEROUT 
24 GERS TR 
23 GESAVE 
14 GESETS 

5 GESNAP 
44 GESNUM 
20 GESPEC 
26 GESVOT 
21 GE TIME 
32 GEUSER 
34 GE WAKE 

3303 I NITO 5613 5613 5615 5768 
3353 IN I T1 5654 ~646 5654 5655 
3J6J INIT2 5659 5655 5659 
3366 I NI T3 5666 5666 5668 5680 
J403 INIT4 5672 5668 5672 
J432 INIT5 s1oe 5708 5710 
3450 INIT6 5714 5710 5714 
J507 INIT7 5751 5747 5751 
3511 1NIT8 5753 5750 5753 
3517 INIT9 5759 5745 5754 5757 5759 
3301 INIT 5607 5339 5345 5607 
3531 IN I TX 5773 5668 5773 5775 
3315 INTO.O 5616 5615 5616 
3343 INT0.1 5642 5642 5650 
3520 INTlO 5764 5764 5766 
3530 I NTl 1 5767 5766 5767 
J406 INT4e1 5676 5676 5710 
3413 lNT4.2 5681 5675 5681 
J541 INTXt 5776 5775 5776 

5 .APEND 143 143 1367 
32 .CA TDR 164 164 
26 .CATLG 160 160 
42 9 CATLK 172 172 
47 .CAUSE 177 177 2106 
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OCTAL SYM~OL F.EFEFE~~CES '3Y ALTER NO. 

22 .CHSEG 156 156 1715 
25 .CLOSE 159 159 1816 
21 .CLSEG 155 155 
57 .CRSG 183 183 
50 .DEL ET 178 178 
27 .DES TR 161 161 11'66 
J6 eEMM 
23 .EXSf G 157 157 
44 .,L.O'CK 174 174 1954 
55 eMSTA 181 181 
46 .,NOT If 176 176 2046 
24 eOPEN 158 158 888 1772 
JO .OPENS 162 162 
J6 eOPENW 16e 168 
52 .OPSCE 180 180 2156 
20 eOPSEG 154 154 
17 .PAUSE 153 153 899 921 946 5191 

0 .PRIV 138 138 
J4 eRDACL 166 166 
J7 .RDBRN 169 169 
J5 .RDOIR 167 167 
40 eRDLK 170 170 
56 .ROME 182 182 2207 

4 .,READ 142 142 1312 
13 .,RQDT 149 149 681 
14 .RQERT 15C 150 
12 .RQST 148 148 1617 
6J eRQWD 186 186 

6 .,RRF 144 144 1422 
10 eSCR 146 146 913 1524 

l .SETFV 139 139 1258 
2 eSETSQ 140 140 

15 .SPAWN 151 151 1667 
11 •SPTR 147 147 1572 

J .SQUEZ 141 141 
16 .TERM 152 152 955 
51 eUNCAU 179 179 
45 .UNLCK 175 175 1998 
Jl eUPDAT 163 163 1910 
61 .WAMI 18!5 185 
43 .WSRAN 173 173 
33 • W!OCL 165 165 

1 eWRF 145 145 934 1471 
41 .wstNF 171 171 
60 eWTMf 184 184 

6 J J 3267 3296 5115 
1 J L 3266 3295 
5 J Q 
1 J T 
2 J x 5109 5114 
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OCTAl.. SYM~~OL REF E P E r--1 C E S BY ALTER 1-.JO. 

3 J v 
4 J z 

..,n J TT 52'~ 527 528 529 
11 J t:!UF 52·4 524 525 5661 5667 56i'3 572::' !:1 732 5 '77 588Q 5900 5902 5923 5930 5CH4 

2 J FRN 51 ·4 514 515 5716 5823 5911 5917 
1 J .lOB 521 521 522 4860 5979 

20 J LEN 529 529 3266 3294 
5 J NCB 518 518 519 520 5623 59~~6 

13 J RES '126 526 527 4844 4887 5637 5951 
5 J TCB 51 '9 519 5620 
3 J DlSP 516 516 517 5688 5890 

1505 J GETJ 326'5 3265 5618 
5700 J JHB 5133 5112 5114 5115 5133 59RO 5982 6062 

10 J MESS 523 523 524 4883 4886 57~51 5~23 
0 J QFRN 512 512 513 527 562! 5654 5667 5774 5900 5930 

1511 J RELJ 3291 3291 5782 5983 
12 J SIZE 525 525 526 5018 5718 5719 575:! 5881 5958 

3 J TYPE 515 515 516 5019 5685 5693 5959 
6 J 7J4 734 3292 4844 4880 4883 4886 d887 5018 5019 5174 5619 5620 5623 se2e 5630 

5635 56J7 5641 5654 5661 5667 5673 5677 5685 56M 5690 5693 5716 5718 5719 
5723 5731 57J2 5753 :;774 5777 5623 5833 588t 5889 !5890 5900 5902 5911 5917 
5923 5930 5936 5951 59i;8 5959 5974 5979 6057 6058 6264 6,70 6276 6282 6287 
6294 6306 6313 

4 JACO DE 517 517 518 5635 5690 5881 
3064 JJNUl'18 5108 4879 5108 

20 JMAXJB 5129 5111 5129 5134 
1 JQFt...OC 513 513 514 5630 5677 5900 5930 

5073 JSS 6362 6121 6362 636!5 
2200 JSSES 6366 6121 6366 

14 JSSTS 6365 6121 6365 
6 JS TA TI 520 520 521 5641 5823 
7 JS TA TT 522 522 523 5833 
1 I.. 735 735 2351 2381 2447 24'57 2461 J52:J 2832 2979 299e 3010 313~ 3441 3484 J!520 

3538 3551 3562 3610 J638 3754 ~:1757 J796 J8J7 J87n 4359 448J 458J 4950 5116 
5177 5184 5299 5561 5660 5732 5777 5888 5969 5974 6007 6008 6Ql6 6017 6023 
6251 

6400 L.ASTC 6424 6424 6429 64J1 6437 
736 1.0CK 1950 1950 3432 5065 5614 

5336 L.OCKT 1960 1950 1953 1960 
5043 L.PE 6J44 6101 6344 6347 
2~~!) L.PEES 6348 6101 6348 

14 L.PETS 6347 6101 6347 
5013 L.PQ 6327 6Q78 6327 6J29 
4400 1..PQES 6330 6078 6330 

14 L.PQTS 6329 6078 6329 
3000 I.PST 4629 4629 4685 5358 
4714 L.PT81 5962 5960 5962 
5301 MEMRQ 776 776 2969 3056 
1000 MQU~N 770 770 776 2858 2863 2864 2967 3084 3086 J1JO 3131 6429 6431) 
5302 f"1T0PO 777 717 2'399 2966 3051 



MBR 01 09•17-71 CQ.99n INPUT/OUTPUT SCHEUULER •• TOS MONITOR PAGE nq 

OCTA~ SYM!:iOL RErfRENCE~ ~y ALTER NO. 

5303 MTOP 778 778 2857 2~59 2862 2900 2Q65 3050 J095 Jt29 3132 3\33 
4000 MTST 463~ 41'3 0 4686 
&400 NEXTB 6438 2679 6436 
6400 NEXTF 64J7 2674 6437 6438 
4233 NI T10 6123 6122 6123 
42J!5 NIT 11 6133 6133 6135 
4251 NIT12 6136 6135 6136 
4254 NITlJ 6145 6145 6147 
4270 NIT14 ut4c3 614i oi4o 
4272 NIT1!5 6158 6139 6158 6160 
4304 NIT16 6161 6160 6161 
4307 NIT17 6168 6168 6170 
4321 NIT18 6171 6170 6171 
4327 Nl 119 6181 6181 6183 
4111 NIT1 6066 6066 6067 
4341 NlT20 6164 6183 6184 
4346 NIT21 6198 6198 6200 
4362 NlT22 6201 6200 6201 
4367 NlT25 6210 6210 6212 
4403 NIT26 6213 6212 6213 
440!5 NlT29 6241 6204 6241 6243 
4121 NIT2 6077 6067 6017 6079 
4423 NlTJO 6244 6243 6244 
4425 NITJ1 6250 6250 
4143 NITJ 6080 6079 6080 
4145 NIT4 6086 6086 6088 
4161 NIU.1 6089 6088 6089 
416J NIT5 0100 0100 0102 
4171 NIT6 6103 6102 6103 
4201 NIT1 6109 6109 6111 
4215 NI T8 6112 6111 6112 
4217 NIT9 6120 6120 6122 
4106 NIT 6049 6049 6050 
4561 NIT XX 6J04 6289 6304 
5340 NOtFT 2052 2041 2044 2045 2052 

7:56 NOTIF 2041 2041 5327 
6 0 J 4247 4248 
1 0 L 3430 3439 3469 3475 J4At 3511 3512 3513 3518 3531 3533 3535 3536 3546 3548 

J549 3601 3605 3608 J79o 3791 J794 3824 J829 J8J5 3850 J853 3855 3862 J&68 
3903 3904 3963 3968 J998 J999 4000 4020 4024 4025 4042 4090 414!5 4154 4158 
.q85 4209 4228 4250 4255 4273 4300 4325 4327 4329 4JJ8 4357 4J7t 4372 

5 0 Q 

1 0 T 3891 4205 4295 
2 0 x 3891 3970 3974 3975 4091 4111 4139 4t86 4205 4229 4274 4295 434' 4346 4347 
J 0 y 3852 3860 4326 4334 
4 0 z 4092 4112 4t5t 4t87 4230 4275 4349 435~ 

2110 0 !;ET 4089 4065 4089 4160 
4616 0 LMl 3647 3437 3647 
4677 0 LM2 3648 3648 
164!5 0 LOG 3620 3513 3563 3620 3904 402'5 



MBR 01 09-17-71 ')9.990 INPUT/QUTPUT SCl-IELJULER -· TOS MONITOR gAGE 2JO 

OCTAl.. SYMBOL RErEPE~CES BY ALTER NO. 

1611 0 LSP 354'5 3545 
4740 0 M('IK 437~ 4J71 4J78 
2372 0 OPX 4J7t" 4063 4370 
5521 0 PTN 416'.5 4102 4105 4165 4169 6242 

14 0 PTS 4169 4105 4169 6242 
2253 0 REL 4227 4069 4227 4257 
4705 0 CERR 4029 4020 4029 
4113 0 FERR 4046 4042 4046 
2124 0 GET1 4105 4105 4106 
2142 0 GET2 4110 4106 4110 
2161 0 GETJ 4134 4134 4tJ7 4140 
2204 0 GET4 4138 4106 41J7 4138 
2206 0 GETS 4141 4098 4101 4141 
54~4 0 IBUf 3935 3910 3921 3931 3935 3938 
1674 0 I Cl-1R 3739 3739 3749 3791 3855 3862 4329 
1747 0 I C,_,D 3849 3849 3968 

5 0 lLEN 3938 3931 3938 3939 
2012 0 INP1 3904 3904 4001 
2015 0 INP2 3910 3910 3911 3918 
2032 0 INP3 3915 3911 3915 
2041 0 1NP4 3923 3923 6255 
5462 0 ITAL 3931 3742 3922 3931 
2220 0 KILL 4184 4067 4184 4212 
1620 0 LC~R 3559 3475 3533 3535 3548 3559 3605 4024 
1624 0 1..0CF 3570 3510 
16J2 0 L.OCT 3600 3572 3581 3600 
1655 0 L.OG1 3629 3629 36JO 
1610 0 LOG2 3634 3626 3630 3634 
154:S 0 L.OGC J469 3469 4000 4020 4042 4145 415'1 4371 5525 5529 6008 6016 6Qt7 
1511 0 LOGS 3429 3429 3903 3999 5524 60o7 6251 
1560 0 LOGX J5t0 3510 3996 4372 5531 6023 
47J1 0 OPMS 4147 4145 4147 
2JJ2 0 PERI 4324 4090 4185 4228 4273 4324 
2265 0 REL1 4244 4244 
2273 0 REL2 4254 4236 4240 4254 
5460 0 RFLG 3763 3740 3756 3763 3828 J834 3865 3926 3956 J966 4337 
2271 0 STRT 4272 4071 4272 4302 
4700 OBLNl<S 3874 3851 3874 
2075 OC'"IDER 4019 3973 4019 4043 

5 OCMDLN 4073 3911 4073 
12 OC'"IDLX 4072 4072 4073 

4711 OCMDTB 4061 3972 4061 4072 
1775 CENTER 3890 3890 5352 
5526 OERCMD 3984 3924 3969 3984 4021 

0 OFF 37 37 
2105 OFORER 4041 3827 4041 4340 4348 

40 OIBFSZ J9JO 3905 3930 3939 
1713 OICHP1 3755 3741 3755 
1716 01CHR2 3758 3747 3758 
1711 OICl-1R3 3753 3753 3759 



MBR 01 09-17-71 (:Q. 9QC'I INPUT /r)UTPIJT SCHEDULER -- TOS MONITOR PAGE ~Jl 

OCTAL SY~80L REF' ERE. t~c ES dY ~LTER NO. 

1754 OICMDl 3855 3855 3Pi61 
1766 OICMD2 JM5 J857 3865 
1730 OIDELM 3823 382J 4158 4209 4255 4300 
1120 OlNBLK 3789 3789 3829 38~3 3963 43~7 4138 
5463 OINCHR 3932 3906 3910 3932 
2011 OINPUT 3902 3891 3902 
2250 OK1LL1 4210 4193 4210 
ssas OLCOMD 3983 J959 3975 3983 
1600 OL.CRLF 3530 3512 3530 5530 
5420 OLGBUF 3657 3438 3629 3644 J645 J657 
5401 OL.GCTL 3652 3470 3472 3652 
5410 OLGREG 3655 3621 36J7 3655 
5400 OL.GUL 3651 3436 J561 3623 3636 J65t 
4674 OL.GTLO 3644 3622 3635 3644 
4675 OL.GTL.1 3645 3435 3645 
5402 OL.NCHR 3653 3626 3629 J65J 
16JJ OL.OCTl 3602 3602 3607 
1630 OLOCTL 35A~ 3588 
1626 OL.OCTU 3579 J579 3590 
1545 OL.OGCl 3471 J471 3476 
15~2 OL.OGC2 3480 3474 3480 
1521 OL.OGS! 3432 3432 3433 
15JJ OL.OGS2 3434 3433 3434 
1563 OL.OGX1 3514 3514 3515 
1573 OL.O~X2 3516 3515 3516 
2045 OLSCAN 3955 J927 3955 4161 4213 4258 430J 
2051 OL.SCN1 3960 3960 3965 
2051 OL.SCNJ 3967 J961 
2010 Ot.SCNX 3997 3962 3997 4026 
!5461 OL.TCHR 3764 J75J 3755 3764 3825 J925 J957 
4701 OMO RMS 4004 4000 4004 

1 ON J8 38 4o 4J 850 1259 1J1J 1J68 1423 1479 1525 1573 1618 1668 t7t6 1773 
1817 1"67 1911 1955 1999 2047 2107 2157 2208 2348 2349 235Q 2Jeo 2~22 2975 
2978 3137 3218 J296 J44Q 34&2 3483 3519 J5J7 3550 3609 3795 3836 J1'69 3891 
4205 4295 4358 4477 4479 4481 4482 4529 4550 4570 4579 4580 4581 "582 4947 
4949 5t56 5160 5181 5182 5183 5781 5768 5837 5946 597e 6055 6255 6265 6271 
6277 6283 6268 6295 6307 6314 

667 OPEN 1763 1763 4105 5709 6o7a 6087 6101 6110 6121 6134 6146 6242 
53J2 OPE NT 1778 1763 1166 1767 17613 1769 1770 1778 
2JJ6 OPERil 4329 4329 4J35 
2346 OPERI2 4337 4331 4337 
2353 OPERIJ 4345 4345 4355 
100!5 OPSCE" 2150 2150 6159 6t69 6182 
5342 OP SET 2162 2150 2153 2154 2155 2162 
5000 OPST 4631 4631 4~87 
2326 OSTRT2 4296 4281 4296 
6345 PF I LO 6229 6164 6229 
6346 PFJLt 6230 6174 6230 
6341 PFIL2 62J1 6187 6231 

21 PL.EN 6232 6199 6211 6232 



MBR 01 09-17-71 G9•''~f) T i\IPUT /OUTPtJT SCl-lE!JtJI E~ •• TCJS MONITOQ 0 •GE ?J2 

OCTAL. SYMBOL REfFPENCES t-:3Y •LTEr:: NO. 

6327 PLOC 622C 6199 b211 6220 62J2 
5107 PP 6371 6134 bJ71 6374 
2200 PPES 6375 6134 e375 

14 PPTS 6374 6134 fl114 
6341 PSEGO 6225 6197 6209 6225 
6342 PSEG1 6226 6226 
6J43 PSEG2 6227 6227 
6344 PSEG3 622~ 6228 

6 Q J 
7 Q L 2352 2366 2'585 2601 2612 2623 2634 2646 
5 Q Q 23!)0 2585 2601 2612 2623 2634 2646 
1 Q T 2346 2379 
2 0 x 2350 2380 238~ 2369 2395 2397 2451 2453 245.4 2497 2498 2503 250.t 2~313 2~17 

2522 
J Q y 2350 2509 2512 2515 2522 
4 Q z 2350 

5140 Q OP 2586 2586 3431 3517 
1103 Q DEQ 2440 2440 2585 2601 2612 2623 2634 2646 
1031 Q ENQ 2338 2338 2585 2601 2612 2623 2634 2646 
1130 Q INV 2493 2493 2585 2601 2612 2623 2634 2646 

20 Q LEN 678 678 
13 Q MAX 673 673 674 2341 2343 
11 Q ABBR 677 677 678 4100 
12 Q BUSY 671 671 673 2344 2346 2377 2379 2442 2444 2452 2971 

5200 Q CORE 2612 26j2 2767 2807 2971 3049 J099 
1053 Q ENQ1 2352 2345 2352 
1061 Q ENOF 2376 2376 
5220 Q INP1 2623 262J 4782 5339 5345 
5240 Q INP2 263.4 2634 4780 5758 
5260 Q INP3 264(1 2646 4784 5756 
1146 Q INV1 2521 2499 2505 2521 

1 Q t..AST 666 666 667 1173 1175 2389 2405 2446 2456 2459 249~ 2504 2515 2511 258!5 2601 
2612 2623 2634 2646 48J1 4870 4932 4935 ~160 5164 5167 

J Q l.. INK 682 682 2397 2453 2509 2511 2513 2514 4672 4921 4934 4941 5171 
5140 Q OPOO 2585 2565 2586 4100 
5160 Q TASK 2601 1173 1175 2455 2601 2975 3891 4205 4295 4570 4927 5159 5160 5162 5164 5t66 

5167 5172 5781 5788 5837 5946 5976 6255 6265 6271 6277 6283 6288 629!5 6307 
6314 

2 Q XADD 667 667 668 2356 2455 2975 J89t 4205 4295 4570 4927 5760 5761 5788 5e31 5946 
5978 6255 6265 6271 6277 6283 6288 6295 6307 6314 

6 Q XDEO 669 669 670 2807 3099 3517 
4 Q xENQ 668 666 669 2767 3049 J4Jt 

10 Q XINV 670 670 671 
5 Q 733 7JJ 2339 2340 2341 2343 2344 2346 2356 2377 2379 2388 2389 2395 2396 2•04 

2405 2441 2442 2444 2445 2446 2448 2452 2454 2456 2458 2459 2497 249@ 2503 
2504 2512 2515 2517 48JQ 4831 4833 4870 4932 4935 5181 5743 5756 5158 5760 

14 QAVAII. 674 1574 675 23J9 2340 2441 
100 QBf 51 652 652 f)SJ 5071 5660 5888 5927 

4400 QEt..SZ 653 653 
1067 Qf NQFO 2385 2378 2385 



MB!< 01 09-17-71 CQ.9QO I :\!PUT /r)UTPIJT SCl-"E DUI ER -· T OS M0"1 I TO~ i::tAr;E 233 

OCTAL. SY~dnL "EFF:r'E.NCES ~y A.L Tf>\ \JO• 

1074 :;i~,.,; '~F 1 2394 23~4 
1100 'Jf..MrJF2 2403 2.JQQ 240J 

0 QFIRST 665 665 ~66 2388 2395 2396 2404 2445 244A 2454 2458 2497 2503 251'. 2585 2601 
2is 12 2623 2634 2646 4830 4~33 5159 5162 5tb6 5172 

4 QOFFST 681 681 682 2353 2387 2451 2509 2~H 1 2513 42514 2975 3891 4205 4295 4'570 48J9 
4869 4921 4934 4941 5168 5741 5781 578R 5837 5946 5978 6255 6265 6271 6277 
6283 '1288 6295 6307 6314 

15 QSPAR1 675 675 IS76 
16 QSPAR2 676 676 617 

6 R J 2974 4471 4843 
7 R L 2860 2665 2953 2957 J097 3126 3136 4445 4478 4517 4578 476t 4783 4785 4825 

4879 4948 5013 5071 5081 
5 R Q 4477 4580 4780 4782 4784 4826 4931 4947 
1 R T 2973 2975 4570 
2 R x 2794 2-'01 2803 2804 28t7 2828 2829 2857 2858 2859 2903 2910 2915 2917 29Jo 

2939 2954 2963 2964 2965 2966 2967 2969 2975 Jo5o 3051 Jo52 Jo5J Jo5s Jo77 
3094 J095 J096 4472 4473 4477 4522 4561 4570 4576 4580 4848 4880 4921 4923 
4947 5019 5020 5068 5079 

J R y 2793 2806 2818 2926 2929 3076 3080 3083 J084 3086 3087 4477 454A 4549 4580 
4,44 4845 4865 4866 4869 4870 4887 4881' 4909 491t 4912 4922 4934 49J5 4947 

4 R z 2780 2786 2789 2799 2802 2~1J 2e22 2925 2931 2932 2955 2956 3004 Jo65 Jo7o 
Jo78 3062 4447 4448 4449 1USt 4477 4!530 4'564 4580 4846 4947 

S620 R Cp 4747 4683 4747 
5623 R CR 4748 46A4 4748 
5626 R LP 4749 4685 4749 
5634 R MT 475(1 4686 4750 
s664 R OP 4751 4687 4751 4755 

41 R TT 4752 4752 4753 
2 R ACC 4653 4132 4653 
2 R ELT 4652 4103 4652 4653 4654 
1 R FRN 47Q8 4114 4548 4550 4708 4709 4755 
0 R I.EN 695 69!5 2795 2eoo 2907 2995 Joos Joo7 3oo9 Jo76 3083 3Q88 Jo9o 
3 R MAX 4654 4350 4455 4654 4655 4852 5559 
0 R PTR 4650 4349 4457 4650 4651 4659 5554 

2765 R SCR 5Q64 5064 5066 5946 
0 R SET 4751 4747 4748 4749 4750 47!5t 
0 R ABBR 47o7 4Q99 4127 4152 4200 4290 4354 4356 4565 4107 4706 4711 5527 5558 5~60 
2 R AL.LC 4710 4247 4471 4526 4529 4710 4711 

400000 R Busv 4716 4120 4192 4239 4245 4280 4458 4472 4575 4716 4717 4141 4748 4149 4750 4751 
2 R FLAG 47Q9 4Q96 4121 4t9t 4234 42J8 424~ 4279 4459 4473 4523 45J5 4547 4577 4709 4710 

1152 R GETC 2765 2765 3185 3266 5071 5660 5~88 
2371 R GETP 4444 4444 5013 
5346 R L.AST 2678 ?678 2939 3077 6439 
1403 R MEM1 3066 J066 3071 
1412 R MEM2 3076 3068 3069 3076 
1422 R MEMJ 3084 3081 3084 
1440 R MEMX 3098 3059 3060 3072 3Q85 J098 
1241 R MORE 2856 2788 2856 
5370 R MREG 3016 2896 2904 2963 2977 J016 3017 3016 
1443 R MREQ 312~ 2860 3097 3128 



MBR 01 09-17-71 'j?. 99'J INPUT/OUTPUT SCHEDULER •• IOS MONITOR r.tAGE 234 

OCTAL. S Yl''B OL REFEF:ENCES av ALTER NO. 

4 R OMAX 465~ 4116 4544 4655 4656 4992 5JJQ 5345 
6 R OPER 4~57 4118 4541 46~7 4658 

5620 R PERT 4745 4745 4752 
1252 R RELC 2895 2865 2895 3217 3295 5081 5732 5777 597.t 
2447 R RELP 4516 4250 4516 5969 

100000 R RSVE 4718 4120 4237 4245 4458 4536 4546 4718 
2717 R SCR1 5067 5066 5067 
3005 R SCR2 5073 5073 5074 
3022 R SCRJ 5C75 !5074 5075 5077 5093 
3033 R SCR4 5078 5017 5078 5096 
JOJ7 R SCR5 5082 5070 5082 5084 
3047 R SCR6 5085 5084 5085 
3051 R SCR7 5091 5074 5091 
3053 R SCR8 5094 5094 5096 
2565 R SKED 4779 4719 5781 5978 
5376 R TEMP 3018 2898 2901 2903 2906 2908 3006 3008 3018 
5350 R TRAP 3015 2973 2974 3015 3016 

5 RAVA IL 4656 4117 4474 4531 4542 4543 4656 4657 4976 
200000 RCLOSE 4717 4097 4120 4235 4458 4546 4717 4718 4747 4748 4749 4750 4751 

1 RCPMAX 4747 4683 4747 
5550 RCPT AB 4683 4607 4683 5345 

1 RCRMAX 4748 4684 4748 
5!560 RCRTAB 4684 4606 4684 
5550 RDEVHR 4682 4344 4682 4689 

3 RDEVLN 4711 4353 4356 4461 4711 4753 5562 
5620 RDEVTB 4746 4746 

10 RDHLEN 4659 4344 4346 4659 
50 RDHRLN 4689 4689 

5~6 READ 1305 1305 3910 5073 5667 
5321 REA OT 1318 1305 1308 1309 1310 1J11 1J1 e. 
5344 RFIRST 2674 2614 2780 2910 J065 6440 
1154 RGETC1 2768 2768 
1165 RGETCJ 211e. 2778 2866 
1212 RGETC4 2804 2197 2804 
1234 RGETC5 2827 2827 
1161 RGETC6 2781 2781 2781 
1176 RGETC7 2789 2784 2785 2789 
1221 RGETC8 2819 2819 2823 
2412 RGETP1 4459 4459 4463 
2420 RGETP2 4469 4460 4469 
5374 RINSRT 3017 2917 2925 2956 2996 J017 

1 RLI Nl<B 696 696 2793 2802 2805 2806 2926 2928 2929 2931 3004 3078 3082 3092 3Q93 
0 RLINKF 694 694 695 696 2794 2801 2~04 2915 2930 2932 2997 3002 JooJ 

5614 RLJOBS 5039 4995 5024 5039 5967 
2 RL.PMAX 4749 4685 4749 

5570 RLPTAB 4685 4609 4685 5JJ9 5956 
2763 RL.PT91 5028 5021 5028 
1365 RMEMCK 304A 2975 3048 
5673 RM.320 5037 5030 5037 5752 5963 
5672 R"1e512 5036 5029 50J6 5749 5962 



MBR 01 09-17-71 ".:9.990 I "JPUT /OUTPUT SCHEDULER •• TOS ~ONITOR P~GE 235 

OCTAL. SY~BOL REFEJ;'ENCES HY ALTE~ "'JO. 

1245 PMOREl 2861 2861 
1450 RMRECll 3133 J13J 3134 
1463 RMREQ2 3135 3134 3135 

10 RM TM AX 4750 4686 4750 
5600 RMTT AB 4686 4610 4686 
5665 ROPFRN 4755 3432 3514 3629 3910 4755 6245 

1 ROPMAX 4751 4687 4151 
5610 RQPTAS 4687 4611 4687 

15 RPERTL 4753 4753 
4001 RQMAX 772 712 2173 

6J4 RQST 1613 1613 
5327 RQSTT 1623 1613 1616 1623 
1276 RREl.Cl 2924 2924 2940 
1306 RREL.C2 2938 2916 2938 
1310 RREL.CJ 2952 2934 2952 
1350 RREL.C4 2994 29!53 2957 2994 
1344 RRELCX 2976 2968 2970 2972 2976 
2505 RREL.Pl 455.4 45!54 4555 
2515 RRELP2 4556 4555 4556 
2545 RRELP3 4571 4537 4571 

564 RRF 1415 1415 5900 
~323 RRFT 142e 1415 1418 1419 1420 1421 1428 
2nu RSCPAL 5010 4901 5010 
27J5 RSCF'CK 4973 4857 4973 4994 4997 
2751 RSCRAL 5011 4902 5011 
27J5 RSCRCK 4974 4858 4974 
5671 RSeJ20 50J5 5035 5151 
5670 RS.512 5034 5034 5148 
2603 RSKDRO 4834 48J4 4874 
2612 RSKDRl 4845 4845 4867 
26~5 RSKDR2 4864 4864 4977 4978 
2640 RSKDRJ 4668 4868 4979 4996 
2645 RSKDR4 4878 4847 4878 
26!57 RSKDR5 4890 4890 4915 
2666 RSKPR6 4898 4898 4914 
2700 RSKDR7 4908 4908 5014 
2707 RSKDP8 4919 4892 4919 
2722 RSKDR9 4940 4933 4940 
2724 RsKDRx 4946 4832 4871 4936 4946 
2s1s RSKEDR 4824 4181 4183 4785 4824 
27'3 RS~F'AL 5017 4903 5017 
2741 RSl.PCK 4989 4859 4989 
2751 RSM TAI.. 5012 4904 5012 5022 5Q23 5025 
2735 RSMTCK 4975 4860 4975 

7 RSPARE 4658 4658 4659 
l RSTATE 4651 4125 4198 4288 4562 4651 4652 

4744 RTABCp 4607 4607 4617 
4745 RTABCR 4608 4608 4618 
4743 RT ABLE 46Q5 4449 4605 4617 4618 4619 4620 4621 4848 5553 
4746 RTABLP 4609 4609 4619 



MBR 01 09-17-71 ~Q.99'.l I r-.JPUT /OUTPUT SCHEJIJI ER •• l OS MN, l TUR c:JlGE 231'! 

OCTAL.. SYMBOL PEF'EPE!\JCES t:;Y ALTER NO. 

4747 RTABMT 461 r, 4610 4620 
4750 RTABQP 4611 4611 4621 

5 RTMA')( 748 748 
1 RTYPCP 4617 4617 4f)27 5345 
2 RTYPCR 461~ 4618 4628 
3 RTYPLP 4610 4619 4629 SJJQ 
4 RTYPMT 4621: 4620 4630 
5 RTYPOP 4621 4621 46J1 

3614 RUN1 5825 ~~24 ~825 
3571 RUN 5818 5736 5818 5824 5827 
5620 RXDVMR .t688 4J47 4688 

612 SCR 1519 1519 5076 5911 
5325 SCRT 1531'.' 1519 1522 1523 1530 
5320 SET FT 1264 1254 1257 1264 

526 SETFV 1254 1254 6066 
510 SETUP 1158 1158 1256 1307 1362 14t7 1472 1 !521 1569 1615 1663 1712 1765 1FH4 l P-6:? 1908 

1952 1996 2043 2096 ~152 2203 5324 
2606 SKR0.1 48J8 4838 4942 

644 SPAWN 1661 1661 6199 6211 
6350 SPTC9 6418 6056 6057 6416 6428 

623 SPTR 1567 1567 5095 
5326 SPTRT 1578 1567 1570 1571 1578 
5JJO SPWNT 1673 1661 1664 1665 1666 1673 

6 T J 3190 
1 T L 3185 3217 
5 T Q 
1 T T 3186 3187 3218 
2 T x 
J T y 
4 T z 
6 T JCB 476 4H> 550 3190 4248 4527 4843 5174 5619 6058 

JO T LEN 478 478 481 570 3015 J016 3185 3216 6415 
6 T NCB 475 475 476 549 5622 5678 5720 5742 5784 
2 T RET 465 465 544 
4 T TRA 470 470 546 1159 2352 2386 2975 J891 4205 429~ 4445 4478 4479 4517 4510 457A 

4579 5177 5180 5737 57~1 sne 5837 5946 5978 6255 6265 6271 6277 6283 6288 
6295 bJ07 6314 

J T XfD 466 466 545 1164 
1467 T GETT 3184 2975 3184 3891 4205 4295 4570 5320 5(,17 5781 5788 5837 5946 5978 6255 626!'1 

6271 6277 628J 6288 6295 6307 6314 
5 T LINK 474 474 547 2975 3156 J8Ql 4205 4295 4570 5322 5326 5621 5781 578e 5837 5946 

5978 b255 6265 6271 6277 6283 6288 629'5 6307 6314 
1477 T RELT 3213 3100 3213 4373 4786 5086 5275 5330 5792 5794 5841 5984 625f> 6266 6272 6278 

6264 6290 6296 6J08 6315 
0 T SRW1 463 463 542 1162 JJJ4 J4JJ 3515 3630 3911 3916 4106 4113 4tJ7 4tJ9 4!555 5066 

5074 5077 5084 5092 50Q6 5269 5270 5296 5328 51'; 1 i; 5655 5668 5710 5715 5766 
5775 5824 5826 5882 '5901 5906 5912 ~918 5931 6Qb7 6079 6081 608~ 6090 6102 
,, 10 4 6111 6113 6t22 6124 6135 61J7 6147 6149 6160 6162 6170 6172 6t63 616!5 
Fi200 6202 621:? 6214 6243 6~45 

T SRW2 464 464 543 5406 5555 5711 5~6t> 



MBR nt 09-t7•71 C?. '19ll INPuT/OuTPuT s c HE lJ IJ l ~ R - - Tf1S M(l!\ITO~ ou;E 237 

OCTAi.. SY1"180L PE.F'ERENCES dY 4LTE" ~O. 

17 T TEM9 492 492 4QJ 560 3128 JL~6 3117 
1 T 72Q 729 J. 159 1102 1164 23~2 2153 2386 £387 2397 27bf 2769 277r:, 2771 2779 2789 

~796 -;.799 2811 2817 28~8 2831 2975 3052 J055 J057 3058 Joeo 3Q87 Jn89 3094 
3128 3134 31J6 3137 JlQO Jn4 3430 J433 J4J9 3440 3469 J481 3482 3511 3515 
3518 3519 3531 3536 J537 3546 3549 JS so J601 3608 3609 3630 3790 3794 3795 
J.1\24 JA35 3836 3850 J868 3~6Q 3891 3911 J916 4091 4092 4104 4105 4106 4111 
4112 4113 4115 4126 4131 4\33 41Jti 4137 4139 4151 4186 4187 4199 4:,?04 4205 
4229 4230 4248 4249 4274 427~ 4289 4294 4295 4325 4357 43513 4445 4446 4447 
4451 4470 4476 4478 4479 44BO 4481 4482 4517 4521 4522 4!'527 4530 4549 4554 
.:1555 4561 4563 4564 4569 457'.) 4576 4578 4~79 482~ 4626 48J5 48J8 4e45 4866 
4888 4A9J 4897 4898 49o9 4912 4913 4920 4922 4931 4948 4949 5065 5066 5068 
5072 5073 5074 So76 5077 5079 5081 5083 5084 5092 5095 5096 5162 5164 5168 
5171 5174 5177 s1ac 5268 5269 5270 5296 5298 5321 5322 5326 5328 5406 5457 
'5477 5494 5501 5502 5525 5152!11> 5551 555~ 5~08 5614 5615 5619 5620 5621 5fi22 
':)643 5648 5655 5668 5678 5682 5692 5696 5709 5710 5715 5717 5720 57J7 5741 
5742 5743 5744 57b5 5766 5775 5781 5783 5784 578A 579J 5824 5626 5"J2 '5834 
5836 5AJ7 5862 5882 5891 5901 5904 5905 5906 5912 5916 59Jt 5944 5945 5946 
r,952 5971 s976 6014 6056 6~58 6067 6079 6081 6088 6090 6102 6104 6111 6113 
6122 6124 6135 6tJ7 6147 6149 6160 0162 6170 6172 6t8J 6185 6200 6202 6212 
6214 6'-43 6245 6255 6263 6265 6269 6271 6275 6277 6261 6283 6286 6288 6293 
6295 6J05 6307 6312 6314 

4712 TABLE 5700 5695 5700 
100 T AL. 747 747 3920 4153 5528 60t5 

777100 TAL.MK 746 746 3625 
40 TALV8 745 745 3920 4153 5528 60t5 

3656 TERMO 5880 5880 5882 
J670 TERM1 5883 5870 5874 5882 5883 
3640 TERM 5861 5831 5861 
6402 THIS 6451 6451 

J1 TL.EN 6415 6415 6416 
30 TLENR 6416 6416 6418 

4 TN 645 645 5691 5903 
1 TNSZ 635 635 5674 5905 

521 TRAF» 1172 1163 1112 
3670 TRMl 5887 5887 
3754 TRM2 5922 5918 5922 
3762 TRMJ 5929 5929 5931 
3175 TRM4 5932 5931 5932 
4024 TRt-15 5950 5939 5950 
402!5 TRM6 5952 5952 5972 
4043 TRM7 5969 5957 5965 5966 5969 
4050 TRM8 5973 5954 5973 
J744 TRMC 5916 5895 5906 5912 5916 5918 
3714 TRMD1 5902 5901 5902 5906 
3701 TRMD 5699 ~89J 5899 5901 
J73J TRMS 5911'.1 5694 5906 5910 5912 

7 TSPARE 477 477 551 
16 TTEM 10 493 493 494 561 2777 2796 27Q? 2A2A 
15 TTEM 11 494 494 495 562 
14 TTEM 12 495 495 496 563 2769 2775 2779 2789 2811 2817 



MBR 01 09-17-71 ~~.99f1 t ~JPUT ;nUTP1JT SCHE.i.JUI E:~ -- TD 5 MO~J I TOF< PAGE ~38 

OCTAL SYMBOL FEFEFE~CF.S tjy AL TEP "JO• 

13 TTE.M13 .-19~ 496 497 564 
12 TTEM 14 497 497 498 56~ 
11 TTEM 15 49e 498 499 5b,, 
10 TTEM 16 499 499 567 2766 2831 
27 TTEMP 1 4A1 481 482 552 30!:>2 4 t _) 4 4lQ~ 412tl 4136 4199 4289 4446 4447 4451 4470 4476 

44AO 4481 4521 4522 45~0 4561 4564 4570 4576 5065 5ri7.J 5076 5063 5095 5268 
5457 5477 5494 5525 5641 564~ 5692 5709 '5904 5905 5944 5946 

26 TTEMP2 .18? 4~2 483 553 3055 JO'i7 4131 4136 4204 4294 448~ 4'570 5068 5079 5268 5501 
5502 5526 5682 5709 5945 SQ46 5952 5971 

25 TTEMP3 '18:! 4AJ 484 5S4 3058 30~0 4115 4136 4549 4554 4563 4570 4625 4826 4931 4948 
4949 5072 5073 5081 ~696 5709 5834 

24 TTEMP4 484 484 485 555 3087 J0~9 :]r)94 4133 413'1 4569 4570 4R4S 4A66 488~ 4909 4912 
5836 

23 TTE11p5 48~ 485 486 556 1~24 J8,35 3836 4091 4092 4111 4112 4\51 4186 4181 4'29 4230 
4?49 4274 4275 4893 4898 

22 TTt:MP6 486 486 487 557 3531 J536 3537 3~46 3549 J55o 3601 3608 3609 3850 3"68 3869 
4325 4357 4358 4897 4913 

21 TTE~p7 4A7 487 488 558 34JC J439 3440 3469 J481 J482 3511 3 1518 3519 3790 J79A 3795 
20 TTf MPP.i 48P 488 492 559 4835 4838 49~~ 4922 

2 TYPE ~37 637 640 5683 5728 5746 
1 TYPMK 64A 648 5020 5684 5694 

746 IJNLCK 1994 1994 3514 5083 57b5 5774 
5337 IJNLK T 2004 1994 1997 2004 

31 UNUSED 447 432 4JJ 439 440 443 44A A45 A 4fi 447 44A 
4106 UP 6~50 792 6050 6443 64~1 

726 UPDATE 1906 1906 5654 
5335 UPDTT 1916 1906 1909 1916 
3135 WAIT 5191 5161 5191 

577 WRF 1470 1470 5930 
5324 WRFT 1483 1470 1473 1474 1475 1476 1483 

6 x J 
7 x L 
5 x Q 
1 x T 
2 x x 
3 x y 
4 x z 
6 x FT 798 798 
0 x FV 791 791 6066 

51 x lC 834 834 875 878 
24 x nP 812 812 
J4 x DIV 820 820 
14 x ORL 804 804 

401 x FTl 687 887 907 
J~5 FT2 912 904 91 :;> <n~ 

'145 x F"T 3 'iJJ ~,6 13J 953 
50 ~ [ c 1 ·~ :.33 '333 ~80 

2 '/, ~ E ~: 794 794 
4 -~ Mt-'[ 796 796 

26 l( O~!C 814 ~14 



MBR 01 09-17-71 ''.>'.:/. 91n J'JPUT/0UTP11T SC ~ E i) IJ I F~ R - - T 0 S t-A 0 ~! 1 T 0 R ::>AGE ;:i)Q 

OCTAL SYM8nL FffFFE.·~CEs ~y A.LTER "JO. 

160 x REG 852 >;52 1113 111' 11'12 
36 )( XEC 822 R22 

5304 x CKJC 1128 t 11 0 1124 1t2A 
474 X CKPT 1109 1109 1259 1,113 1368 1473 147Q 1525 1573 1618 16t>A t116 1773 1~17 1867 1911 

1955 1999 2047 2107 21~7 no~ 5156 6055 
52 x DATE 83P. 838 A8J 

170 x DBGQ 855 852 ~55 1119 1121 
16 x LOCK 806 806 
40 x REGS 832 832 877 
55 x SBAR 841 841 9J9 941) 
JO x STRT 816 816 

470 x TEF?M 954 908 929 951 954 b0~7 
53 x TIME 8J9 839 

2 x 730 7JO 2453 2'509 2514 2802 2SOS 280" 2818 2820 2907 2915 292Fi 2931 2975 Joo::> 
3005 Jo76 3082 3Q93 J89t 3972 J974 J976 4103 411~ 4 tt, 4t1A 4125 4tJ2 4198 
4205 4288 42,95 4349 4350 4'52~ 4526 4529 4SJ5 4'547 4c:;4~ 455J) 4562 4~70 4~77 

4852 4881 4976 4992 5021 5r)69 5(180 5112 5115 5171 5t72 5181 5325 5~21 5622 
562J 5627 M>29 5632 5636 5~3li 5673 5674 567f; 5677 5678 5fl79 5~83 5686 5689 
569t 572J 5725 5728 5746 t;,781 5788 5626 :i8J7 5923 5924 5926 592e 59J6 59J7 
5943 5Q45 5946 5959 ::)960 597A 5979 5980 ~982 6255 6265 6271 6271 6283 6288 

6295 bJ07 6314 
5310 XCKREG 11 JO 1112 1123 1130 

12 XCOMND 802 802 
20 XCONCT 808 808 
20 XDBGQN 853 853 855 1119 

370 XFAULT 874 793 795 797 799 801 ~03 805 A07 8Q9 811 81J 815 817 1'19 621 
823 874 

J2 XOFL..O~ 818 818 
22 XPARTY 810 810 
56 XPATCH 846 846 
10 XTIMER eoo 800 

414 XTRAPl 902 889 902 903 905 915 936 
4J5 XTRAp2 924 914 924 925 
461 XTRAP3 949 9J5 949 950 

J y 731 731 2511 2513 2804 2821 2932 2955 3866 4846 4850 4691 4910 4923 4934 5181 
56J6 5644 5649 5746 :>7AJ 5793 

4 z 73') 732 2783 2786 :?79J 2794 2795 2800 2801 2803 2928 2929 2930 2954 2995 2997 
JOOJ Joo7 3009 Jo67 3070 3~76 J083 3088 Jo9o 3092 4096 4Q99 •tt4 4121 4t27 
4152 4191 4200 4234 42J8 4246 4247 4279 4290 4J54 4449 4455 4451 4474 4531 
4541 4542 4543 4544 45,;5 484a 4855 5181 5527 5'551' 5560 5637 564J 5~45 5647 
5648 5683 5684 5685 5686 5667 5688 5689 5690 

0 ZCODE 108 108 6400 
4620 ZCODEL 6400 6400 6424 
4620 ZCONS 112 112 6406 

320 ZCONSL 6406 6406 6424 
~140 ZQSTR 116 116 6411 

140 ZQSTRL 6411 6411 6424 
5300 ZS TOR 120 120 6421 
1100 ZSTORL 6421 6421 6424 
6350 ZTOPO 642e 777 6428 



MBR n.t u9-J7-71 INPUT /fJUTP1JT SCHEiJULE~ -- I 0$ '"ION l TOP 

OCTAi.. SYl"'~oL 

7000 ZTOP 6430 778 64JO 6431 
400 ZZl 6431 775 6060 64J1 6433 64JQ 

7371 zz 6429 6429 6430 
** 22862 WORDS o~ ~EMnPy wERE USED By GM•P FnR T~lS ASSEM~LY. 





APPENDIX III 

Listing of peripheral driver prototype -
Line Printer and Card Punch module are 
implemented. 





MBt< n 0<:1-17-71 

PAc.;E 

PAC,l:. ~ 

p fl.l;_t. J 

PAGE 4 

p Al.C: 5 

f> AC:.E 7 

PAbE 11 

PA(,t:: 12 

PAGE 14 

PA C7t: 16 

PAGE 17 

PAbE. 18 

PAGE 19_ 

~AC.JC. 20 

PAGE 21 

PAGE ?? --- --

PAC?E 2_5 

PAC;f. 26 

PAC.E 28 

PACE 30 

PAGE Jl 

~ACE ~-'-
PAC~E JJ 

PAGE J5 

PACE --- - ~"S_7 

p A (-C. JR 

l 'J. '/ ~y t r( ,. li... L l ~ r 1 1'1 ~ A '" u T I c r I'( 0 '1 p * I A I;! t;;.. 

~~SthDLY C~~T~Ul CAHLJS 

ASStMdLY U~CK strUP 

bl~~l:." Uf.C~ SElU~ 

LU~Alll,,~ CUUNrERS 

!.il::f'lNillUN~ Of f~E.1,;UTlVE- SYSft.M Cv";.;ilA1-.I~ 

~11 ANu STATUS Dtf I~ITiU~S 

lHAP ~~U~K DESCk&PflU~ 

JU t3 CUN l KU l. 8 Lu CI\ LJ t SCH I PT l U '" 

~~llfY ~l.O~K DtSCRl~llUN 

wU~U~-~~NAijfM~Nl ~tFJ~illONS 

CU~l:. MANAGt~E~T ~Ef INITIU~S 

~LUbA~ Ut.FlNlllONS 

~-~\Jt::IA.~ -~(.J~S TANT S 

LO~ cu~t Al.LOCAT!O~ 

L..U~ CUr<E Al..LOCA Tl U1~ 

~ tA. ~-~-~_?_It~~ -

l:.X 11 _MACt(O 

tiU<lt;lNCii MACROS 

l..HC.~"P.VJ.l'-'T MA(.;~U 

JRAP St.lUP MA(;~(J 

F AUL.f 'f't:.C I uk 

DEE!UC7 ~I Uk.Ai.I;. 

SYSTEM CALI.. MACRU Uf.SCHJPT!U~S 

_~E_ll.leJ~y~_L _VECTi)K MACl'iU 

F<t.AU 1•1ACRu 

A~t~!J l"tACRtJ 

_ --~_t:._! _t'L:!J~~TE~_ MACRU 

~~wu~~T ST~TUS MACKU 



Muf\ 02 o~-11-11 J. i). /":1'1 r ":r<i..·~ L ! SI l t'I~ "'".iJ T/C Ft<UM P• l ~Pt; 

PAC;E J9 (..h~i'H.:ol: !:>t:.(;l"'t '" 1 MACthJ 

PAC~E. '0 i..,LvSt.. •'•A(..i<l,J 

PAGE ... 1 i..UI,;" ;'1~(..t<v 

PA(.,f 42 UNl..UC..I\ i'1~l,r(O 

PAC.,E 43 i'lllJf HY r1~Ct<C 

PAr~E ~4 l..AL>St:. 11AC.i<V 

PA l .. t: 46 l, tit.(.."' 1"1~(..r<i.J 

PAl~t. 47 l.Ul::.1.Jt:. M A I~ ~ I.IE ME NT (;f, l\i E. t<" I.. l r-. I Ru u u ~ I i u r-.. 

PAGE 48 ~Ut.Lll:. f1!4N Ai;E:Mf 1-.T E;.Nlai 

PAC.E 50 ~lJ~Ut. M Ar• A\;f:Mt;:N T l.)fl.I 

PAC~E ~2 \#Uf:.Ut:. f'IA~A~E.Mt.NT i:jR Al'li;;t-1 1'1Al,;KO 

PAt.E 53 .... ut:.ut:. Ml\NAfw,E.Mt.i'IT OlJKSTkA'S Dt.~ 1 l#t~ 

PAC.:.E. ~4 ..wUt:.Ut:. r'I A~~ A l.f E Mt.NT -- p l Uu1~J>j > 

PAbE ~b iMUEUt:. f"IANAijEMEl'IT v lUP> 

PA(..;f 58 l,,.iUt:.UtS itlUASI< l.IUEUE 

PAGE 59 1;1Ut._UI:. S ~~9_1.JRE wuEuE 

PA(.;E 60 (..Ut<t l"IANAGC.ME~T Git.Nl:.RAL INTt<UJJ\.ILT !Ur.. 

PA(.,f 61 (..UKE MA '1U~Gt;;MEN T MACROS 

PAGE 62 l,;UKf. M ~-N~ G_f. MEN T ALLuCAllU~ 

PAGE b5 c.;Ul'<C. MAN/llGtMf NT Kf:<.IUES T Ml.IRt:. 

PAf·E bb (..UHt. MANA!:JfMENT LJE•ALL.OCAl!UN 

PACt;f 10 (.;l)H; ~ A_N_A G_~_M E 1'1 T ME.MURY ~f.l..f ASt. 

PAGE 72 ~Ut<~ MANAGEMENT Mf,MUtH Rt:ltiUt.S I~ 

.., AG.E 73 H<AP MA •'4AGEMENT J.JESCRlPT ll.IN 

fJ AGt:: 74 TRAP M_~~AG~_!'IENT lirf. Tl 

p~\(;,f 75 T~AP MANAGEMENT REL.T 



M8R ')i Oii•ll .. 7.1. l {J. /'':I'; .• E.·' ,~L)h ~ls r 1.-.1.7 4111; TIC f HC;11 P• lAPt 

fJA(.t;: 7b J uo Cu111 TRUt. 81..UCI\ MANA\IMC.Nl -- 1..1t.;:;ci..: l fl I .1. v111 

PAC.d:. 77 .JUu l,;U111 f P.:QI., ijLUCI\ 1•1 A N A ~ E M t:f11 f bt. I J 

PAC.E 7R JUo l.,;(J1,. f RU!. bl.UC I'\ MAl\iAl.:ifM~l\l I'( t.I.. J 

PA~-C: 79 

PA( .. E 80 

PAGE 82 

PA~E 86_ 

PAt~E 87 

PAC..E 89 

PAC,E 91 .JU~ I At:H .. t.. 

PA(,E 92 

PA( .. E '914 ~UMMU~lCAT~ONS •• ~tSCHlPT!UN 

f:'_A(.?E -~~-

PAGE 96 CiJMMU~ICATlONS •• CTHAP SEkV~Ct 

PAbE Q7 (;UMl1Uili l CA Tl ONS kC:• l SSUf. NUT l FY 

PAGE 98 

PAGE 100 (;UMMUNlCATlONS CUMMANDS 

PA6E 101 

PAC..E 102 C0MMUN1CAllONS •• ~UMMANU l'\ILL - . . . 

PAC:.E 103 (;UMMUNlCATlONS •• CUMMANU kf~f.ASt 

F'AC,E 104 

~~GE ___ 1 Q_tl_ __ __ c;~~~Ml,ji'41~AT_l_ONS •• PC:RJP1-4C.RAL lNFUl<MA r 1UN (Pt~i I 

PAGE 107 

PAbE 111 

PAl#E _q2 k f. ~-~- _1 A_ S_K - ~~. - f I!-_L 

PAC:.E 115 



MHk C't:: O';/·ll-n i 1_,. /<:I~ 

PH I:,; 117 

PAi:it:: 11~ 

PAGE 1~2 

PAC-t. 12~ 

1-'Ar~E 126 

PA~t:: 126 

PAt;.E 129 

PAC-E 1J~ 

PA~E 13~ 

PA~~- !~8 

PAGE 139 Ti1t.l'(E: ~ERE 

t, r~ u r~ Li~lit'i\, ,.. .. u uc f Kll''' µ,_ r APt;. 

t\C.~ .l.i IA5~ ... i'1.A 1 -~ 

>'jR l It. l ~~" ~f.:;. rt. 

... ~ 1 l t. I "St<. J2u uUTP\JT 

1'11'(1 H. T A::iK J2!J FUF{MAT 

l'>kl H. ·r AS!<. J~U iJl.JTPUT 

•• ~ 1 l t. IA~I( 51~ UUTPIJT 

r-kllt. I .ASI'. t;.MPT Y 

l'lof-<!lt. TA~!'. MUN 

l l'I 1 I l A 1. it A f 1 0 f~ 

ASSEM~l.V CO~T~OL CA~OS 

MUi.Jt. 

CUN Vt. k S 1 U 1\0 ~ 

PARAMt. H:.i'< Ru\.i 111\0f.& 

MUiJt. 

NO ~AkNl~~ FLA~S l~ T~E A~uvf ASS~Mij~y 



MBR 10.764 LINE PRINTER/ CA~D PUNCH ~ODULE 

ASSE~BLY CONT~OL CARDS 

1 TTLS ASSEMBLY CONTROL CARDS 
2 TTL LINE PRINTER/ CARO PUNCH MODULE 
3 HEAD 
4 * 
5 * 
6 * HOUSEKEEPING CARDS 
7 * 
8 * 
9 PCC ON PRINT CONTROL CARDS 

10 PMC ON !XPAND MACROS 

PAGE 

11 DETAIL ON EXPAND ocT.DEc.ecl.ASCll.DUP.ETc: 
12 DETAIL OFF 
13 PCC OFF 

000000 19 ORG 0 S!T ORIGIN 
20 HEAD AND UNHEADED 
21 LBL LptCP.L~CP L•INE P•RINTER/ C•ARD P•UNCH MODIJL! 

_22 * 
23 * 2, * 
25 * SQUASH ASSEMBLER BUG 
26 * 

001000 400013 27 MME OPD 012/0010•6/.02/2.6/•6/•02/2.02/J 
28 ~--

29 * 
30 * 
31 * DEBUGGING AIDS 
32 * 
33 * IF THE DEBUG SWITCH IS SET ON. THEN THE DEBUG MACROS 

- - -- _;s,_~------- _nLl_BE EXftAND!n. OTHERWISE NOT" 
35 * 

000000 36 OFF EQU 0 OFF SWITCH 
000001 37 ON EQU 1 ON SWITCH 

38 * 
000001 39 DBG sET ON INITIALLY ON 

--- -~o--~--------
41 * 
43 * 
4~ TTL OPSYN TTLS FOR SYSPROG PPRNT 

1 



MB!l 01 09•17•71 LINE PRINTE~/ CARD PUNCH MODULE 

ASSEMBLY DECK SETUP 

46 
47 * 
4& * 
49 * 
50 * 

HEAD 

AssEMBLY DECK SETUP 

51 * 
52 * 
53 * 
54 * 
55 * 
56 ~ 

GMAP •ssEMBLV DECK sETUP •• THE DECK SETUP FOR ASSEMBLING TH! 
THIS PROGRAM <HEREAFTER LPCP) IS AS FOLLOWS. ALL CONTROL 
CARDS BEGIN WITH A 'S'• THE FOLLOWIN' DECK WILL PRODUCE 
A NEW K• TAPE• A P• TAPE FOR TME LISTING AND IS ALSO USfn 

57 * 
58 "' 
59 * 

TO PRODUCE A SYMBOL TABLE FOR DDT. THE SECOND ACTIVITY. 
SYSPRnG PPRNT. CREATES THE SYMBOL TABLE AND STORES THE 
RESULTS IN THE FILE 1 RUBENS/LPCP·SYM•TAB. TO DO AN ASSE~8LY 
SIMPLY SUBMIT THE FOLLOWING PRO;RAM TO TECOSI 

SOURCE RUBENS/<NAME-OFaDECK>JRUNJEXIT 60 * 
61 * 
-62 * 
63 * 

ALTER CARDS SHOULD BE SAVED PREVIOUSLY JN FILE 'RU9ENSIALT!RS' 

6• •S - $NUMB 
65 •S IDENT 
66 *-S- r9MAP 
67 *S TAPE 
68 * S_ . TAF'E 
69 *S TAPE 
10 •S . TAPE 
71 •S ASCII 
72 *S SYSPROG 
73 *S TAPE 

_ . _7 .'-..!.-S ____ PRMfl. . 
75 *I COMMENT 
76 *I_ ENOJOB 
77 *IEOD 

MBR 
RUBENS.MICHAEL 
COMOK.DECI< 
G•.XtD •• TAPE#A••LPCPA 
*l•X2R 
K•.X3D •••• LPCPB 
P•.X4S••••LPCPPRtNT 
A•.BCDT.RUBENS/ALTERS 
PPR NT 
lN.X40••••LPCPPRtNT 
Al.S.R.RUBENS/LPCP•SYM•TAB•A 
PLEASE PRINT P• 'LPCPPRJNT' FOR 

2 



MBR 01 09•17•71 10.764 LINE PRINTER/ CARO PUNCH MODULE 

81 NDER -DECK SETUP 

19 
eo • 

PAGE 

BINDER DECK SETUP 
81 * 
82 * 
83 *-
84 * 
85 * 
86 * 
87 * 
88 * 
89 * 
90 • 

THE BINDER DECK SETUP •• THE DECK SETUP FOR LOADING TH! 
ASSEMBLED ~ROGRAM INTO THE R & DC SYSTEM IS AS FOLLOWS. NOT! 
THAT THE DECK IS LOADED VIA 'MULTIBINDER' AND NOT THE USUAL 
'BINDER'• THIS IS ~ECESSARY IF BOTH MULTl•SE~MENTS AND USE 

_coUNU:RS !RE TO Bf USED. 

91 DC ARD J.s 
92 SBuILD SPAwNsyS.RuRENS.MuLTIBINDER 
93 S FNAME •/XLPCPA 
9o1' S OBJECT 



MBR 01 09•17-71 10.764 LINE PRINTER/ CARO PUNCH MODULE PAGE ' 
LOCATION COUNTERS 

96 HEAD 
97 * 
98 * 
99 * LOCATION COUNTERS 

100 * 
101 * 
102 * THE FOL.LOWINQ PREDEFINES THE OpDER IN WHICH THE LOCATION 
103 * COUNTE:RS WILL OCCUR. INDEPENDENT OF THE ORDER IN WHICH 
104 * THEY ARE USED 
105 * 

W ITl-11 N THE PROGRAM. 

000000 106 USE CODf: MAIN PROGRAM SEGMENT 
000000 107 ZCODE ess 0 

108 * 
109 * 

003060 110 USE CONST STORAGE FOR CONSTA~TS• TABLES 
003060 111 zco~s SSS 0 

112 * 
113 * 

003260 114 usE QSTOR FOR AL.L QUEUES 
003260 115 ZQSTR BSS 0 

116 * 
117 * 

003320 118 usE STORE FOR ALL DYNA~IC STORAGE 
003320 119 ZSTM BSS 0 

120 * 
121 * 

000000 122 usE CODE CODE LOCATION COUNTER INITIALLV 



MBR 01 09•17-71 10.764 LINE PRINTER/ CARO PUNCH ~ODULE 5 

DEFINITIONS OF EXECUTIVE SYSTEM CONSTANTS 

124 HEAD 
125 * 
126 * 
127 * EXECUTIVE CONSTA~TS 
128 *-
129 * 
1JO * THE DEFINITIONS OF SYSTEM PARAMETERS sUCM As MME NUMBERS 
131 * ARE INDICATED BY SYMBOLS WHICH START WITM A DECl~AL POINT. 
132 * THEY ARE NOT HEADED so A TYPICAL REFERENCE IS LDX xo.S.OPEN.nu. 
133 * 
134 * _ DEF'INlTtON OF MME NUMBERS 
135 * 

000000 136 •PRlV EQU 0 MICRO•COOED PRIVILEGED PRIMITIVE 
000001 137 .SETfl'V EQU 1 SET UP FAULT VECTO~ 
000002 138 .SETSQ EQU 2 SET UP SQUEEZE MODE 
000003 139 .SQUEZ EQU J ENTER SQUEEZE ~ODE 
000004 140 .RE.AO fQ.U 4 READ 
000005 141 .APfND f QU 5 APPEND 
000006 142 .RRF EQu 6 READ RANDOM FILE 
000007 143 .wRF' EQU 7 WRITE RANDOM FILE 
000010 lU .SCR _ EQU e SCRATCH 
000011 145 .SPTR EQU g SET POINTER 

- 000012 146 .R_Q_ST ___ fQU 10 REQUEST STATUS 
000013 147 .RQDT EQU 11 REQUEST DATE AND TIME 
000014 148 _.RQfRT EQU 12 REQUEST ELAPSED RUN TIME 
000015 149 eSPAWN EQU 13 SPAWN 
000016 150 .TERM EQU 14 T!RMINATE 
000017 151 .PAUSE EQU 15 PAUSE 
oo_oo211 1!52_. • OPS_EG_ __ f_QU ____ 16 -- OPEN SEQMENT 
000021 153 .CLSEG EQU 17 CLOSE SEGMENT 
000022 154 eCHSEG fQU 18 CHANGE SEGMENT LEN~TH 
000023 155 eEXSEG EQU 19 EXCHANGE TWO SEGMENTS 
000024 156 .OPE~ EQU 20 OPEN 
000025 157 •CLOSE EQU 21 CLOSE 

- -- ·- ·--·- ---- ---- 000026 _ --15-8_ eCAlLG _ EQU ___ - 22 CATALOGUE 
000021 159 .DESTR EQU 23 DESTROY 
000030 1 ~0 e 0Pf;_N$ E~U u OPEN SCRATCH 
000031 161 .UPDAT EQU 25 UPDATE 
000032 16-2 tCATDR f_QU 26 CATALOGUE DIRECTORY 
000033 163 tWRACL EQU 27 WRITE ACCESS CONTROL LIST 
000034 - . -- U4. eRll~CJ._ EQV ___ - 28_ READ ACCESS CONTROL LIST 
000035 165 eRDDIR EQU 29 READ DIRECTORY 
000036 166 eOP!:NW _EQU JO OPEN WORKING DIRECTORY 
000037 167 eRDB~N EQU Jl READ BRANCH 
000040 168 .RDLK EQU 32 R!AD LINK 
000041 169 tWSINF EQU JJ WRITE SYSTEM INFORMATION 
000042 170 eCATLK. EQU ___ _3_4 CATALOGUE LINK 
OOOO•J 171 eWBRAN EQU 35 WRITE BRANCH 
000044 172 eLOCI< EQU 36 LOCK 
000045 173 tUNLCK EQU 37 UNLOCK 
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OEFINlTlONS OF EXECUTIVE SYSTEM CONSTANTS 

000046 174 .~OTIF EQU J8 NOTIFY 
000047 175 •CAUSE EQU J9 CAUSE 
000050 176 eDfLET EQU 40 DEt.ETE EVEll.IT 
000051 177 •uNC4u EQU 41 uNCAuSE EVENT 
000052 176 eOPSCE ~QU 42 OPEN SCRATC~ EVE~T 
000055 179 eMST4 EQU 45 SYSTEM STATUS Mf ASUREMENTS 
000056 180 .RDME EQU 46 MEASURE READ ME 
000057 181 eCRSG EQU 47 CREATE SEG~ENT 
000060 182 .WTME EQU 48 WIUTE ME 
000061 18J •WAMI EQU 49 WHO AM I 
000063 184 .RQWO EQU 51 REQUEST WORKING Dl~ECTORY 
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002000 
001000 
000400 
000200 
000100 
000040 
000020 
000010 
000004 
000002 
000001 

400000 
200000 
100000 
040000 

_ _____ _ _________ _o2.o.aon _ 
010000 
004000 
002000 
001000 
000400 

-- - - --- ---- 000~00 -

000020 
000010 
000004 
000002 
000001 
000037 
000004 
000002 

LINE PRINTER/ CARU PUNCH ~ODULE 

BIT AND STATUS DEFINJTJONS 

186 
187 * 
188 * 
189 * 
190 * 
191 * 

HEAD B 

_.AGE 

BIT DEFINITIONS 

192 * 
193 * DEFINITIONS FOR REPEAT INSTRUCTIONS 
194 • 
195 RPT 
196 ABIT 
197 B8IT 
198 CBIT 
199 TZE 
200 TNZ 
201 TMI 
202 TPL 
203 UC 
20'4 TNC 
205 TOV 
206 * 
207 * 

800L 
SOOL.. 
800L. 
BOOL.. 
BOOL 
SOOL.. 
BOOL. 
8001.. 
BOOL.. 
800L.. 
BOOL 

002000 
001000 
000400 
000200 
000100 
000040 
000020 
000010 
000004 
000002 
000001 

COUNT FI!LD FOR RpT INST~UCTIONS 
INCREMENT FIRST tNDE~ REQISTER 
INCREMENT SECOND INO!X R!~ISTER 
LOAD C(XO) FRO~ REPEAT l~STRUCTl~N 

lf RO 
NON ZERO 
NfGATI VE 
ft Os IT JvE 
CARRY 
NO CARRY 
OVERFLOW 

_208 * DEFl~ITIONS FOR INDICATOR REGISTER 
209 * 
210 ZER SOOL 400000 
211 N!G BOOL 200000 
212 CAR BOOL 100000 
213 OVF BOOL 040000 
21_LfQ.'I ____ aa01..__ 0200-0 o 
215 EVN 800L 010000 

ZERO l~DICATOR BIT 
NEGATIVE 
CARRY 
OVERFL.OW 
EXPONENT OVERFLOW 
EXPONENT U~DERFLOW 

7 

216 ovM _eoo~ 004000 
217 TAL BOOL 002000 

OVERFLOW MASK •• ON PRFVENTS OVERFLOW F~UL..TS 
TALLY RUNOUT 

218J'AR BOOL _001000 PAR ITV ERROR 
219 PAM BOOL 000400 PARITY ERROR MASK 
22-0 _MQ_D _____ _e_Q_QJ., ___ 000200 MASTER MODe: 
221 * 
222 * 
223 * 
224 * 

DEFINITION FOR ACC!SS BITS 

225 RD BOOL 
_ 226-_ 'ttt _______ .£.Q_U __ 

227 AP EQU 
228 EX EQU 
229 L.K EQU 
230 ALL EQU 
231 NO BOOL. 

-232 CA EQU 
233 * 

20 
R.D/2 
WT/2 
AP/2 
EX/2 
RD+WT+AP+EX+LK 
4 
N0/2 

READ ACCESS 
WRITE 
APPEND 
EXECUTE 
LOCK 
AL~ 
NOTll'Y 
CAUSE 
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000000 
000001 
000002 
000003 
000004 
000005 
000006 
000007 
000011 
000012 
000013 
000016 
000026 
000035 

000005 
000007 
000011 
000013 
000016 

000_004 

000077 
400000 
400000 
200000 
100000 
040000 

8 

BIT AND STATUS OEFINtTIONS 

235 * 
236 * 
237 * 
238 * 
239 * 
240 • 
241 01( 
242 lFRN 
243 IACC 
244 Bl 
245 lOP 
246 IPT~ 
247 IREQ 
248 IELT 
249 lMOO 
250 HOWE 
251 DBZ 
252 EOF 
253 NSTR 
254 TRO 
255 * 
256 • 
251_ * 
258 • 
259 lTN 
260 UERR 
261 TL.E 
262 LOCK 
2-~-~--tewo 
264 • 
265 • 
266 * 
267 * 
268 * 

DEFINITIONS FOR EXEC STATUS RETURNS 

.LOGICAL STATUS CODE FOR 110 PRI~ITIV!S 

8-00L. 
BOOL. 
BOOL. 
BOOL. 
8001. 
8001. 
800L. 
BOOL. 
SOOL. 
BOOL. 

-BOOt.. 
BOOL. 
SOOL 
BOOL. 

00 
01 
02 
03 
04 
5 
6 
01 
11 
12 
13 
16 
26 
35 

01( 
INVALID fl'Rlll 
INVALID ACCESS SPECl,l!D 
EXECUTIVE TOO BUSY 
INVALID OPERATION FOR TMIS DEVICf 
COPV POINTER JS OUT OF BOUNDS 
AMOUNT REQUEST!D GREATER THAN FIL! LENQTM 
ELEMENT SIZE IS lllOT A MULTIPLE 0, UNIT Sil! 
INVALID MODE 
MARDWARE ERROR •• OPERATION NOT COMPLETE 
DEVICE UNAVAILABLE (MARDWAREl 
END•OF•FILE ENCOUNTERED 
NO FIL! STORAGE AVAILABLE 
TIMER RUN OUT ON OPERATOR•S CONS~L! 

LOGICAL STAUS CODE FOR FILE ANO EVENT PRIMITIVES 

BOOL. 5 
BOOL. 1 
BOOL. 11 
BOOL. 13 

___ _e_o QJ. . _ . u 

INVALID NAME 
UNRECOVERABLE ERROR 
TIME LIMIT EXCEEDED 
ITEM LOCKED 
INVALID PASSWORD 

LOGICAL STATUS CODES FOR CONTROL PRIMITIVES 

262 IO.___ _ __ BOQL. ____ 4 
270 * 
271 • 
272 * 
273 * 
274 STMK 
275_ SIGN 
276 TERM 
271 DEL I "1 
218 01r.rr 
279 QPR 
280 * 
281 -*--

BOOL. 
SOOL. 
BOOL 

_ EQU 
EQU 
EQU 

MISCELLANEOUS BITS 

71 
_400000 
400000 
TERM/2 
DELIM/2 
DIGIT/2 

STATUS BIT MASK 
SIGN BIT 
TERM I NAT OR 8 lT 
DELIMINATOR 
DIGIT 
OPERATOR 
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400000 
200000 
100000 
040000 
020000 
010000 

000400 
000200 

001700 
740000 
000017 
020000 
0000.0t 
010000 
000001 
007777 
001177 

002000 
004000 
006000 
.IUOOOO 
012000 
014000 
016000 

000000 
000001 
000002 
OOOOOJ 
000004 

LINE PRINTER/ CARD PUNCH MODULE 

Bit AND STATUS DEFINITtONS 

283 • 
284 • 
285 * 
286 • 

DEFINITIONS FOR JSFLA~ 

287 ~. 

288 * 
289 KILL 
290 RHDR 
291 WHDR 
292 ENDR 
29~ ENDW 
294 HALT 
295 • 
296 L.P 
297 CP 
298 • 
299 ' 
JOO * 

BOOL. 
EQU 
EQU 
EQU 
EQU 
EQU 

BOOL. 
BOOL 

301 MODMK BOOL 
302 JOBMK BOOL 
303 BJSMl( SOOL. 
304 HDRMI( SOOL 

-ins .S.1-Ul.R ··- -.ao.o.L­
J06 OUTMt< BOOL 
~07 BQ_TMK BOOL 
308 SRTMI< BOOL 
309- BSl"'K SOOL. 
310 • 

BSSIGN 
KI LL/2 
RHDR/2 
WHDR/2 
ENOR/2 
ENDW/2 

400 
200 

1700 
740000 
17 
020000 

. 1 
010000 
1 
007777 
7717 

JSFLAGs CLOWER, 

KILL THIS JOB 
FAKE A READ OF A HEADER ~UFFER 
WRITE A MEADER BUFFER 
END OF FIL~ REACHED ON READING 
END OF FILE REACHED ON WRITING 
HALT READING TO DO SPTR (RESTA~T, 

LINE PRINTER 
CARD PUNCH 

JSFL.AGs (UPPER, 

MEDIA MASK fOR RCW <BITS 26 • 29) 
JOB NUMBER MASK (TOP 4 BITS) 
4 BIT MASK 
HEADER MASK (ON • OUTPUT BANNER> 
HEADER BIT MASK 
OUTPUT TYPE MASK (OFF • 512J ON • 320) 
OUTPUT BIT MASK 
START ADOREss IN El.EMENTs OF JSBuF~Z 
BIT MASK 

-- ;It 1 . ~---· ----- - -- . 
312 * BITS RETURNED TO MONITOR 
313 * 
314 GET BOOL 002000 
~15 ~eo~T BOOL 004000 
316 REL BOOL 006000 
31Z _!U .. ~ _ _e_oOL _ . _ 010000 
318 RSTRT 800L 012000 
319 DONE ~OOL 014000 
320 RDV BOOL 016000 
321 * 
322 • 

.. - 32.3 ~-- --- ---· -·-·· -···-
324 * 

_ 3-2~- CF'_O 
326 CPt 
327 cp2 
328 CP3 
329 _ Cl!4_ 

BOOL 
BOOL 
eoo1.. 
BOOL 
_SOOL 

0 
1 
2 
J 
4 

PERIPHERAL. GOTTEN (NOT SENT> 
PERIPHERAL. ABORTED 
PERIPHERAL REL.EASED 
NOT USED 
PERIPHERAL. RESTARTED 
JOB FINISHED SUCCESS~ULLV 
READY PERIPHERAL 

STATUS 
A TT ENT I ON 
WRITE CARD BINARY 
WRITE CARD HOLLERITH 
WRITE CARD HOLLERITH EDITED 

9 
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000000 
000001 
000002 
000003 
000004 
000005 
000006 
000007 
000010 
000011 
000012 
000013 
000014_ 
000015 

LINE PRINTER/ CARD PUNCH MODULE 

BIT A~D STATUS DEFINITJONS 

331 • 
332 • 
333 * 
334 • 

LINE PRINTER MODES 

335 .!..PO . BOO!. 
336 LP1 BOOL 
337 LP2 BOOL 
338 LPJ BOOL. 
339 LP4 800L. 
340 LP5 SOOL 
341 U-6. .-S.C>Ol.. 
342 LP1 BOOL 
343 LP10 BOOL 
344 L.Plt BOOL 
345 LP12 BOOL 
346 LP13 BOOL 
J.4Z LP U _ . BOOL 
348 LP15 BOOL 

.o 
1 
2 
3 
4 
5 
6 
7 
10 
11 
12 
13 
14 
15 

STATUS 
ATTENTIOr..1 
WRITE EDITED CONTINOUS• NO SLEW 
EDITED. NO SLEW 
EDITED. SLEW 1 LINE 
EDITED. SLEW 2 LINES 
EDITED. SLEW TOP OF FORM 
NON EDITED• NO SLEW 
NON EDITED• SLEW 1 LINE 
NON EDITED• SLEW 2 LINES 
NON EDITED• SLEW TOP OF FORM 
SLEW 1 LI NE 
SLEW 2 LINES 
SLEW TOP OF FORM 

PAGE 10 
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000000 
000001 
000002 
000003 

000004 

000005 
000006 
OD0.006 
000007 
000030 

000027 
-·------···-······· 00002.6 

000025 
000024 
000023 
000022 
000021 
000020 

Q00017 
000016 

-·-· 0.00015 
000014 
000013 
000012 
000011 
000010 

LINE PRINTER/ CARO PUNCH MODULE 

TRAP BLOCK DE~CRIPTtON 

350 
351 * 
352 * 
353 • 
354 • 

HEAD T 

PAGE 

TCB 

355 • 
356 * 
357 • 
J58 .. 
359 SRWl 
360 SRW2 
361 R!T 
362 XED 
363 • 

THESE SYMBOLS ARE USED IN REFERENCING SPECIFIED WORDS 
IN THE TRAP BLOCK (T8LOCK>: 

364 * 
365 .. 
J66 TIU 
367 .. 
366 * 
369 * 

EQU 
.fQ_U 
EQU 
EQU 

£QU 

370 L.JNK EQU 
371 NCB fQU 
372 . JCS . fQU 
373 SPARE EQU 
374 L.EN EQU 
375 * 
376 • 
317 TEMftl 
37&_J_EMP-2 
379 TEMP3 
380 TEMP4 
381 TEMP5 
382 TEMP6 
383 TEMP7 

. 384 IfMP.8 
385 • 

EQU 
EQ.U __ _ 
EQU 
EQU 
EQU 
EQU 
EQU 
f:QU ... 

0 
1 
2 
J 

4 

5 
6 
NCB. 
1 
24 

LEN•l 
TEf"IPl •1 
TEMP2•1 
TEMP3•1 
T!MPA• 1 
TEMP5•1 
TEMP6•1 
T£MP7•1 

FIRST STATUS RETURN WORD FRO~ EX!C 
SECOND STATUS RETURN WORD 
SAVED IC/IR WHEN EXEC SPRINGS TRAP 
CONTROL IS TRANSFERRED HERE WHEN EXEC 
SPRINGS THE TRAP. IT CONTAINS A~ X!D 
OF A CHAIN WHICM LINKS TME TRAP TO THE 
MASTER TASK QUEUE. 
CUPPER) RESTART ADDRESS 'OR TASKS O~ 
ON A QUEUE CSUCH AS THE QSTASK) 
(LOWER) MAY BE USED TO SAV! RETURN 
FROM A REENTRANT ROUTINE 
<UPPER> LINK TO PREVIOUS Tee 
CUPPER) POINTER TO NCB 
<LOWER> POINTER TO JCB 
SPARE 
LEN~TH OF TCB <NICE IF MULTIPLE OF 8) 

TEMPORARY STORAGE AT END OF BLOC~ 
MORE TEMPORA~Y STORAGE 

386 * NO ONE EXCEPT RSGETC sHOuLD USE TEMP9 - TEM16 
387 • 
388 T.EM9 EQU 
389 TEMlO f:QU 
390. J_E.11_1 L. EQ!J. _ . 
391 TEM12 EQU 
392 lEP.11 J E_QU 
393 TEM14 EQU 
394 TEM15 EQU 
395 TEM16 EQU 

TEMp&•l 
TEM9•1 
'1'EM10•1 
TEM11•1 
TEM12•1 
TEM13•1 
TEM14•1 
TEM15•1 

lt 
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JOB CONTROL 81 OCK DESCRIPTION 

397 
398 * 
399 * 
400 * 
401 * 
402 * 
403 * 
404 * 
405 * 
406 * 
407.• 
408 * 
4og * 
410 * 
411 * 
412 * 
413 -~ 

414 * 
415 * 
416 * 
417 * 
418 * 
41q. ~ 
420 * 
421 * 
422 * 

HEAD J 

JCB 

THEsE svMBOLs ARE usED IN REFERENCING SPECIFIED WORDS 
IN THE JOB CONTROL BLOCK lHERAFTER CALL JCB). 

. PLEASE NOTE THAT THE NUMBER OF JCB 'S l $ (AND MUST BE> Eg11AL 
TO THE NUMBER Of DEVICES AT MAX. THEREFORE IN ORDER TO 
MAKE MORE EFFICIENT USA~E Of THE DYNAMIC BUFFER AREA 
THE JCB'S ARE ALL PRE•ALLOCATED. THIS IS DONE FOR THE FOL• 
REASONS I 

( 1> 

(2) 

( 3) 

SINCE A Jee IS ALLOCATED AT JOB INJTIALJZATtON ANO IS 
NOT RELEASED UNTIL JOB COMPLETION• WE DON'T WANT ME~CORY 

TIED DOWN THAT LONG. 
ALSO WE DON'T WANT TO CREATE LARGE ~OLES IN MEMORY CE.;. 
A JCB GRABBING A RELEASED 320 WORD BLOCK 
THERE ARE ONLY AS MANY JCB•S AS DEVICE CCURRENTLY 3) 

. -THE FOLLOWING MACROS CAN BE USED TO MANAGE JCB•sa 

GETJ 
RELJ 

GETS A JCB ( CCXJ) • JCB•ADDRESSl 
RELEASES A JCB ( CcXJ) • DESTROY!D) 
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777717 
000001L 
000001 
000002 
000003 

000004 
oooa_os 
000006 
000007 

000010 
000011 

000012 

000013 

000014 

000015 
000015 
000016 
000017 
000020 

000002 
000024 

LINE PRINTER/ CARO PUNCH MODULE 

JOB CONTROL BLOCK DEsCRIPTlON 

424 * 
425 * 
426 • 
427 ALLC EQU 
4l28 FLAGS f QU 
429 FLAG EQU 
430 IFRN EQU 
431 OFR"I EQU 
432 
433 CARD1 EQU 
434 SUFSZ f QU 
435 RSTRT ECIU 
436 Rew EQu 
437 
438 XDATA EQU 
439 EMPTY EQU 
440 
441 FULL EOU 
442 
443 RPTR 
444 
445 WftTR 
446 
447 RUSK 
448 WUSK 
449 RES 
450 RTRY 
451 RESET 
452 -
453 
454 * 
455 N 
456 L.EN 
457 

EQU 

f QU 

EQU 
EQU 
f QU 
EQU 
EQU 

EgU 
EQU 

•1 
0 
1 
2 
3 

4 
5 
6 
7 

8 
9 

10 

11 

12 

13 
RTASK 
WTASK+1 
R!S+l 
RTRY+1 

2 
RESET+1+N•ALLC 

ALLOCATED FLAG WORD (0 • FREE) 
FLA<; BITS 
TSSRW2 WHEN CAUSED 
<UPPER> INPUT FRN 
(UPPER> OUTPUT FRN 
(LOWER> PERIPHERAL UNIT NUMBER 

"AGE 

FIRST PUNCH CARD CO • MESSAGE TO OP!R) 
<LOWER> WORKING BUFF!R SIZ! 
<LOWER> RESTART EL!MENT ADDR!SS 
cuPPER) PTR TO NEXT RCw 
(LOWER> MUST BE ZERO 
<UPPER> PTR TO END OF INPUT DATA 
<UPPER) RESTART ADDRESS FOR !NQ 

13 

CLOWER> sE~APMORE -- NUMBER OF BuFF!RS TO FILL 
CUPPER> RESTART ADDRESS FOR END 
(LOWER> SEMAPHORE ,.. NUMBER OF 81JFF!RS TO EMPTY 
(UPPER> PTR TO NEXT IN'UT BUFFER INDIRECT 
CLOWER> MUST BE ZERO 
(UPPER> PTR TO NEXT OUTPUT BUFFER INDIRECT 
fLOwER> MUST BE ZERO 
<UPPER> POINTER TO R!AD TASK 
<LOWER> POINTER TO WRITE TASK 
TYPE OF RESOURCE REQUIREO 
RfTfH COUNTER 
fUPPER) ,TR TO END OF BUFFER QUEUE 
<LOWER> PTR TO SURT OF BUFF£1t QIJ£UE 
RESET MUST BE JUST BEFORE ~UFF!R QUEUE. 

NuMBER OF WORKINQ BUFFERS 
JCB LENQTH 
NOT NECESSARY TO BE EVEN 
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J NOTIFY ~LOCK DESCRIPTION 

46J HEAD c 
464 * 
465 * 
466 * NCB 
467 * 
468 * 469 * THESE sYMBOL.s ARE USED IN REFERENCING SPECIFIED llfO~DS 
470 * IN THE: NOTIFY BLOCK <ALIAS NCB). 
471 " 472 * A NC9 Is A TCB WITH EXTRAS• 
473_ 111 

000000 474 SRW1 EQU TSSRW 1 
000001 475 SRw2 EQU TSSRw2 
000002 476 RET EQU TSRET 
000003 477 XED EQU UXED 
000004 478 TRA EQU TSTRA 
GGG005 479 LUU< --E~U TSLINK 
000005 480 RLt NK EQU LINK CLOWER> RESTART AFTE~ NOTIFY 
000006 481 ~CB f QU TSNCB 
000006 482 Jee EQU TSJCB 
000007 483 SpUE EQU TS SPARE 
000027 484 TEMPt f QU TSTEMP1 
000026 4_85 I.Em!2 _EQU UTEMP2 
000025 486 TEMPJ EQU TSTEMPJ 
000024 487 TE~P4 EQU TSTEMP4 
000023 488 TEMPS EQU TSTE'.MP5 
000022 489 TEMP6 EQU TSTEMP6 
000021 490 TEMP1 f QU TSTEMP1 
000020 . '-2Llf.MJ!8 __ _fQU ____ UTEMP8 
000017 492 TEM9 EQU T STEM9 
000016 493_ TfM10 f QU TSTEM10 
000015 494 TEMtl EQU TSTEM11 
000014 495 TEM12 EQU TSTEM12 
000013 496 TEMlJ EQU TSTEMlJ 
OOll0.12 .497_ TEM!4. __ £QU TSTEM14 
000011 498 TEM15 EQU TSTEM15 
000010 ~99 U:M16 EQU TSTEM 16 
000030 500 ERN EQU TSL.EN (UPPER) EVENT FRN 
000031 501 STHE:_ EQU ERN+l STATE 
000032 502 ME;SS f QU STATE+l 36 a ITS MESSAGE <OPTIONAL) 
01:>00_33 _ ~ Q ~ -R~JL ____ ~ QjJ_ ___ M~ss+l TYPE OF RESOURCE R!QUIREO CLP/ Cf') 
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c 

LINE PRINTER/ CARO PU~CH MODULE 

NOTIFY BLOCK DESCRIPTION 

505 * 
506 * 
507 "' 
508 * 
509 * 
510 * 
511 * 
512 NCB 
513 
514 
515 #1 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527-
528 
529 
530 
531 

THIS MACRO ts usED TO GENERATE THE NECESSARY NOTIFY CO~TROL 
BLOCKS FOR TME COMMUNICATIONS NETWORK. 

MACRO 
USE 
EIGHT 
ass 
ZERO 
ZERO 
ZERO 
ZERO 
ZERO 
ZERO 
ZERO 
DEC 
DUP 
DEC 
ZERO 
ZERO 
Vf D 
ZERO 
USE 
ENDM 

LABEL.RESTART•ADD.ERN•STATE.MEssAGE.RESOURC•TYPE.PER•BITS 
STORE 

0 
o.BSTRO 
o. 0 
o. 0 
o. 0 
*••0 
0.#2 
*•CSNCB.••CSJCi::t 
0 
1.16 
0 
#3. 
•4.0 
36/#5 
#6.#7 
PREVIOUS 
NCB 

LABEL 
SRW1J SIMULATE A TIMER RUNOUT 
SRW2 
RET 
XED 
TIU 
LINK/ RESTART 
1 NCB/ Jee POINT TO THEMSELVES 

TEMP1 THRU TEM16 

ERN 
STATE 
MESSAGE 
RESOURCE TYPE I PERIPHERAL BIT 

15 
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c QUEUE MANAGEMENT DEFINITIONS 

SJJ HEAD Q 
534 • 
535 • 
536 • cCB 
537_ -* 
538 * 
539 * THEsE svMBOLs ARE usED IN REFERENCING SPECIFIED ~ORDS 
540 * IN A Q8LOCK GENERATED BY THE QUEUE MACRO. 
541 * 000000 542 FIRST f QU 0 pOlNTER TO FIRST BLOCK OF QUEUE 

000001 543 LAST EQU FIRST+! POINTER TO LAST RLOCK OF QUEUE 
000002 544 XADD EQU LAST+1 INSTRUCTION PAIR FOR ADDlNGA BLOCK 
000004 545 XENQ EQU XADD+2 INSTRUCTIO~ PAIR FOR ENQUEUEING 
000006 546 XDEQ EQU XENQ+2 INSTRUCTION PAIR FOR DEQUEUEING 
000010 547 BUSY EQU XDEQ+2 RESPONSIBLE BLOCK IF QUEUE IS euqv 

548 ZERO OTHERWISE 
000011 549 MAX_ EQU BUSV.1 MAXIMUM NUMBER OF ITEMS ASSOCIATF.D WITH Q 
000012 550 AVAIL EQU MAX+t NUMBER OF ITEMS CURRENTLY AVAILABLE 
000013 551 SPARl EQU AVAIL+l SPAR1 
000014 552 SPAR2 f QU SPAR1+1 SPAR2 
000015 553 ABBR £QU SPAR2+1 ASCII ABBREVIATION OF QUEUE 
000016 554 LEN EQU ABBR+l LENGTH OF QUEUE CWIS! TO KEEP EV!Nl 

-- ·- - -- - -- 555 --~ ------ --- -
556 • 

000004 557 OFFst EgU 4 OFFSET FOR QUEUE ~OINT!R 
OOOOOJ 558 LINK f QU OFFST•t FORWARD LINK POINTER 
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Q CORE MANAGEMENT DEFINITIONS 

560 HEAD R 
561 * 
562 * 
563 * CCB 
564 * 
565 * 
566 * THEsE SYMBOLS ARE usED lN REFERENCING SPECIFIED WORDS IN 
567 * A 9l..OCK ON THE FREE MEMORY l..IST. 
568 * 000000 569 L.INKF EQU 0 POINTER TO suCCEssOR (UPPER) 

000000 570 LEN __ EQU - LINKF TOTAL LENGTH <IN WORDS) 0, BLOCK tl.OWER) 
000001 571 LINKB EQU LINKF+t POINTER TO PREDECCESSOR 
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000001 
000002 
000003 
000_004 
000005 

··- --· .. --· -··---·- _____ .OOJlD..06 
000007 

711777 
525200 
525200 
001000 
000777 
OQOQ40 
777700 
000100 
000005 

LINE PRINTER/ CARO PUNCH MOOULE 

GLOBAL DEFINITIONS 

57J 
574 • 
575 * 
576 * 
577 *· 
578 * 
579 * 
560 
581 
582 
583 
584 
585 
566 
587 
588 
569 
590 * 
591 * 
592 * 

HEAD 

HEAD 
HEAD 
HEAD 
HEAD 
HEAD 
HEAD 
HEAD 
HEAD 
HEAD 
HEAD 

GLOBALS 

HEAD SYMBOL USAGE 

B 
c 
J 
Q 
R 
s 
T 
x 

GLOBAL AND EXEC CONSTANTS 
GENERAL ~URPOSE BITS 
COMMUNICATIONS ROUTINES 
JCS SYMBOLS ANO ROUTINES 
QUEUE SYMBOLS ANO ROUTINES 
RESOURCE ALLOCATION 
STATISTICS COUNTERS 
TRAP SYMBOLS AND ROUTINES 
DIAGNOSTIC ROUTINES 

INDEX REGISTER DEFINITIONS 
593 * 
594 * 
595--* 
596 * 
591 * 
598 * 
!599 * 

THE SYMBOLIC INDEX REGISTERS USED IN T~IS PROGRAM ARE 
- - ---ONf.~C~!U.CTER SYMBOLS• DEF I NED UNDER EACH HEAD SYMBOL 

IN USE IN THE ~ROGRAM. INDEX REGISTER Q IS SPECIAL• 
~INCE IT IS USED FOR REPEAT INSTRUCTIONS. SO IT IS NOT 
SYMBOLIC. 

600 HEAD 
6.0L~--·-- __ -···. 
602 T EQU 
603 X EQU 
604 Y EQU 
605 Z EQlJ 
606 Q EQU 

- .6 0.7- __ J . .E Q u. . 

TRAP BLOCK POINTER 
TEMP 
TEMP 
TEMP 
QUEUES AND GENERAL USE 
JOB NUMBER 

llAGE 

608 L EQU LINK REGISTER FOR SUBROUTINE CALLS 
609 ·* 
610 * 
611 * 
612 * 
613-- --- - _..H£AD 
61-' ERROR EQU 
61~ BUG SOOL. 
616 8UGBUG SET 
617 MQUAN _EQU 
618 CKMK BOOL 
.61i_J_!LY9 .. _S..Q..QL_ __ 
620 TALMK gOOL 
621 tAL _BO()L. 
622 RTMU EQU 

OTHER GLOBAL SYMBOLS 

·1 
525200 
BUG 
512 
177 

__ 40 
777700 
100 
5 

USED TO GENERATE MEMORy FAULTS 
BUGG I NG QUANTITY 

OUA~TUM INCREMENT FOR MEMORY 
STATUS MAS~ C9 BITS) 
TALI.YB BIT 
MASK FOR TALLY COUNT FIELD 
TALLY DISPLACEMENT 
RETRY ERROR ONLY 5 TIMES 

Rf QUE!T 

18 
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000000 
000001 
000002 

001000 
003000 

003060 
oo_;J_o_61.L _ .12212s_i_o21 os __ 
OOJ066 114120103120 

000014 
044000 

OOJJ20 000010 
00JJ21 001000 
003322 003140 

000037 
000000 

000000 
002000 
004001 

__ --~-OJ~~J _ 004000 

003320 
000000 
000000 
0000 00 
0000 00 

000000 

LINE PRINTE~/ CARO PUNCH ~OOULE 

GLOBAl. CONSTANTS 

624 
625 * 
626 '* 
627 * 
626 '* 
629 '* 
630 * 
631 * 
632 FRNO 
633 FRNl 
634 FRN2 
635 * 
636 * 
637 * 
638 CPST 
639 LPST 
640 * 
641 * 
642 * 

HEAD 

EQU 
EQU 
f;QU 

BOOL. 
BOOL. 

COMMUNICATIONS 

o 
1 
2 

COl"lMUNlCATIONS 

1000 
3000 

PAGE 

GLOBALS 

FRN'S 

INPUT Ev!NT f'RN 
OUTPUT EVENT FAN 
INPUT PUS EVENT F~N 

STATES 

CP STATE Cf AU• 
LP STATE C<AU • 

643 '* 
64' * 
645 use: 

DUMpFILE pARAMfT!RS 

CONST 
_ 6-46_ .Dll_ _ _ UASC.l 
647 UASCI 
648 DTS.Z £QU 
649 DESZ EQU 
650 DACC . BOOL. 
651 USE 

-652- *---- --- --- - ----
65 3 * 
654 * 
655 * 
656 BuFsEG EQU 
657 1K EQU 
65_8_ R_Q_M_AJ( ____ f QU 

659 * 
660 
661 AVAIL 
662 MEM~Q 
663 MTOPO 
664 !'l!OP 
665 

usE 
ZERO 
ZERO 
ARG 

... AR" __ 
USE 

.6~fltUSENS 
6•Ll>CPDUMP 
*•DTN 
J6•512 
BSA LL 
PREVIOUS 

0 
1024 
~*1K+1 

STORE 
zu.o 
MQUANaO 
ZTOPO 

_ ZTOP 
PREVIOUS 

TREE•SIZE 
ELEMENT SIZE CONE PAGE OF CORE> 

SEGMENT wHER£ DYNAMIC BuFFER Is LOCATED 
ONE K DECIMAL 
MAX MEMORY REQUEST~SHOT. 

MEMORY AVAILABLE 
MEMORY REQUIREMENT/ ~EED ONE UNIT ALWAYS 
END OF PROGRAM 
TOP OF MEMORY 

19 
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000000 

000000 
000000 002750 7100 00 

__ ooo_oo1 000370 1110 oo 
000002 000000 000000 
000~03 000370 7170 00 

END OF BINARY CARD LPCPOOOJ 
000004 000000 000000 
000005 000370 7170 00 
CHlOJlU __ 0000~-0 000000 
000007 000370 7170 00 
QOtOl~ 000000 000000 
000011 000370 7170 00 
000012_ 000000 000000 
000013 000370 7170 00 

__ _____ Q~HlllL __ o_oJ1o_o_o_ o oo o o o 
00001! 000370 7170 00 

_ OOQQU OOO_QOO 000000 
000017 000370 7170 00 
OOU2_0__ 000000 000000 
000021 000370 7170 00 

_______ o.na.n_ _ _oD.QQJ)Jl _cooo.o_o 
000023 000370 7170 00 
000024 000000 000000 
00~~~~ 0003)0 7170 00 
009oao 000000 000000 
000027 000370 7170 00 

- - 00Jl0'10 __ Q.QQ.QQQ_ -000000 -
000031 000370 7170 00 

END OF BlNARY CARD LPCP0004 
000032 000000 000000 
OOOQJJ OOQ370 7170 00 
OOOOJ4 000000 000000 

__ O_Q_OQ_~_5_ QQ0370 7170 00 _ 
000036 000000 000000 
Q0003~ 000370 7170 00 

LINE PRINTER/ CARD PUNCH MODULE 

LO~ CORE ALLOCATION •• FAULT VECTOR 

USE CODE 
HEAD )( 

FAULT VECTOR 

667 
668 
669 • 
670 • 
671 • 
672 • 
673 • 
674 * 
675 
676 FV 
677 

CONsinER ALL FAULTS FATAL 

678 MEM 
679 

ORG 
TRA 
XED 
ZERO 
XED 

680 MME ZERO 

0 
UNIT 
FAULT 

FAULT 

681 XED FAULT 
682 FT- ZERO 
683 XED FAULT 
684 TIMER ZERO 
685 XED FAULT 
686 COMNO ZERO 
687 XED FAULT 
68&_ J)RJ. ZE~O __ _ 
689 XED FAULT 
690 LOCK ZERO 
691 xED FAULT 
692 CONCT ZERO 
693 XED FAULT 

_62A._£AUY .. -1f~_Q __ 
695 XED FAULT 
696 OF- Z!RO 
697 xED FAULT 
698 ONC ZERO 
699 XED FAULT 
ZOO _STJU __ ZERO 
701 XED FAULT 

-

702 OFt..Ow ZERO 
703 Xf[) 
704 DIV ZERO 
70_5 _ XEit _ 
706 X!C ZERO 
107 xED 

FAULT 

_ FAULT 

FAULT 

IN CASE OF PRECEEDING ERRORS• FO~C~ ZERO 
ANtTIALIZATIONJ 0 • SMUTDOWN 

• MEMORY 

2 • MASTER MODE ENTRY 

3 • FAULT TAG 

4 • TIMER RUNOUT 

5 • COMMAND 

6 • DERAIL 

7 • LOCKUP 

8 • CONNECT 

9 • PAR ITV 

10 • ILLEGAL OP CODE 

11 • OPERATION NOT COMPLETE 

12 ~ STARTUP 

1J • ove:RFL.ow 

14 • DIVlDE CHEC~ 

15 • EXECUTE 

20 
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x 

000050 
000051 

000054 
000055 

000160 

000040 
000040 

000000 000000 
000000 000~00 

000052 
000053 

001101070701 
OOOOQO_QQDO 00 

000056 
000056 

000160 
000170 0000 00 

000020 
000170 
000170 

LINE PRl~TER/ CARO PUNCM MODULE 

LOW CORE ALLOCATION ·- DEBUG STORAGE 

709 * 
710 * 
711 * 
712 * 
713 * 
714 * 
715 
716 REGS 
717 lCl 
718 IC 
719 * 
120 * 
721 * 
722 DATE 
723 TIME 
724 DATEA 
125 SBAR 
726 * 
727 * 
728 * 
129 
730 PATC~ 
731 t 

732 * 
733 * 
735 
7:$6 REG 
737 DBGQN 
7J8 
739 D8GQ 

DEBUG STORAGE 

STO~AGE FOR REQisTERS AND IC ON CRASH 

EIGHT 
ass 
ZERO 
ZERO 

8 

DATE AND TIME OF CRASH 

ass 
ass 
DATE 
ARG 

EVEN 
ass 

EIGHT 
ARQ 
EQU 
EIGt-iT 
ess 

1 
1 

.0 

64 

DBGQ 
16 

STORAGE FOR CRASH REGISTERS 
JC BEFORE FAULT 
IC AT FAULT 

DATE OF CRASH 
TtME OF CRASH 
ASSEMBLY DllE 
BAR SETTING WHEN CRASHED 

LEAVE LOTS O~ ROOM 

QUASH STUPID AssEMBLER BUG. 
POINTER TO NfXT ENTRY 
NUMBER OF ENTRIES 

RESERVE SPACE 
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x 

000370 

000370 
000370 

000370 000051 5540 00 
000371 000372 7100 00 
000372 000040 7530 00 
OOOJ7J 000051 2200 00 

!ND Of'_9-INA8Y CARD -1.PCP0005 
000374 777776 2J50 10 
000375 000050 7550 00 
000376 000013 2200 OJ 
000377 000000 0010 00 
000400 000052 7570 00 

000401 
000402 
000403 
000404-
000405 
000406 
000407 
Cf00410 

000411 
0004U 
000413 

000417 
000420 
000•2·1 

000401 
000024 2200 OJ 
000414 2210 OJ 
.oQ~_o_~o _2240 oJ 
000014 2250 OJ 
OOOQOl 2260 OJ 
044000 2270 OJ 
OOOOJ7 2360 07 
000-000·oo10 oo 

000017 2200 OJ 
000000 0010 00 
000411 7100 00 

-- - - -- -- .Q_Q_QA14 __ 
000414 2220 00 
000425 6010 00 
000414 7200 00 

LINE PRINTE~/ CARD PUNCH MODULE 

DIAGNOSTICS 

741 
742 
743 * 
744 * 

USE CODE 
riEAO X 

DIA'9N0STICS 745 * 
746 * 
741 * 
748 * 

THls ~ECTION Is ENTERED FROM THE FAULT VECTOR IN THE 
EVENT OF A PROGRAMMING ERROR. THEN REGISTERS ARF. 

749 * 
750 * 
751 • 
752 * 
753 * 
754 * 
755 * 
756 * 
757 

PRESERVED. THE ENTIRE PROGRAM IS WRITTEN OUT INTO 
THE FtLE RUBENS/LPCPDUMP. 

CONSIDER ALL FAULTS FATAL. 

ENTER FROM THE FAULT VECTOR 8Y 

758 FAULT 
759 
760 
761 
762 

763 
764 
765 
766 
767 

EVEN 
ess 
STCl 
TRA 
SREQ 
L.DX 

LDA 
STA 
L.DX 
MME 
STAQ 

XED XSFAULT 

0 
IC 
•+1 
REGS 
o. IC 

-2.0 
I Cl 
O•'•RQDT.tDU 

DATE 
26.6 -* 
769 * 
770 * 
771 Frl 
772 

OpEN nur-tp FILE 

773 
7'!~ 
775 
77~ 
771 
718 
779 

ass 
LDX 
1.DX 
!..Q~_ 
L.DX 
L.DX 
LDX 
l.DQ 
MME 

0 
- o .. s.oPEN.DU 

1.nuP1.nu 
_ . 4,. SPTN• DU 

5.SOTS7.DU 
6,,1.nu 
7,,SOESZ.DU 
SDACC.-DL 

l.8_0 -* 
781 • 
782 • 

PAUSE TILL OPENED 

783 I.DX 
76_4 MME_ 
785 TRA ••2 

-· '166-IBAPL.--BaS. ______ _ J 
2.tTIUPt 
FT2 
O.TlhPl 

187 L.DX 
78_~_ _ __ J~Z 
169 LXL 

ENTRY POINT 
SAVE IC AND IR 
BREAK XEO 
SAVE REGISTERS 
FIND lC+l AT FAULT 

GET SAVED IC 
FOR SPECIAL LOCATION 
REQUEST DATE AND TIME 

SAVE DATE AND TIME 

OPEN THE DUMP FILE 
MME NUMBER 
TRAP 
TREE•NAME 
TREE•SIZE 
BEHALF 
ELEl'1ENT•SIZE 
ACCESSES 
TRY OPENING 

PAUSE INDEFINITELY 
WAIT f"OR TRAP 
KEEP WA IT I NQ 
TRAP ON OUMPFIL.E OPEN 
GET FRN 
DID WE REALLY GfT IT OPEN? 
NO.t SEE WHY NOT 

22 
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x 

000422 000003 1000 OJ 
000423 000401 6000 00 

END OF BtNARY CARD LPCP0006 
000424 000470 7100 00 

END 

000425 
000426 
000427 
000430 
000431 

000432 
000433 
000434 

000440 
000441 
QOQ442 
000443 
000444 

000425 
000010 2200 03 
000435 2210 OJ 
000414 2220 00 
000000 2230 OJ 
000000 001.0 00 

000017 2200 OJ 
000000 0010 00 
000432 7100 00 

000435 
000435 7200 00 
l'.100445 6000 00 
000003 1000 OJ 
000425 6000 00 
000470 7100 00 

. -- 000445_ 
000445 000.0()1 2200 03 
000446 000461 2210 OJ 
000441 000414 2220 00 
OOQ45o 000000 2230 OJ 
000451 000000 2240 OJ 
000452 ooon~s_ssoo oo 
000453 000055 2250 00 
OF BINARY CARD LPCP0007 
000454 000377 3650 OJ 
000455 000000 0010 00 

000456 
000457 
000460 

OP0464 
000465 
000466 
000467 

000017 2200 03 
000000 0010 00 
000456 7100 00 

000461 
000461 7200 00 
000470 6000 00 
000003 1000 OJ 
000445 6000 00 

LJNE PRINTER/ CARD PUNCH MODULE 

DUGNOST JCS 

190 
791 

792 
793 * 
794 * 
795 • 
796 FT2 
797 
796 
799 
800 
801 
602 * 
803 * 
604 * 
aos 
806 
807 
808 TRAP2 
809 
810 
eu 
812 
813 
814 * 
815 * 
816 * 
817 fTJ 
818 
819 
620 
821 
822 
82J 
824 

825 
826 
827 * 
828 • 
829 • 
830 
831 
832 
633 TRApJ 
834 
835 
836 
837 

CMPX o.esez.nu 
TZE FT1 

TR~ TERM 

SCRATCH DUMP FILE 

ess o 
LDx o.s.sc~.ou 
LDX 1.TRAP2.ou 
LDX 2. TRAP1 
LDX J.o.nu 
MME 

PAUSE TILL SCRATCHED 

L~X o.S.PAusE·Du 
MME 
TRA *•2 
ass J 
LXL O .. TRAP2 
TZE FTJ 
CMPX o.essz.nu 
TZE F"T2 
TRA TERM 

START CORE TO FILE DUMP 

BS-S 0 
LDX o.s.wRF.DU 
LDX 1.TRAPJ.DU 
LDX 2. TRAP1 
LDX 3 .. o.ou 
LDX 4.o.nu 
se~R SBAR 
t..DX 5,.SBAR 

ANX5 •0377.nu 
MME 

PAUSE TILL DUMP IS DONE 

t..DX o.s.PAusE.Du 
MME 
TRA *-2 
BSS 3 
LxL o.TRAPJ 
TZE TERM 
CMPX o.esez.nu 
TZE FTJ 

WAS THE EXEC TOO BUSY? 
YES• SO ~ETRY 

MME NUMBER 
TRAP ADDRESS 
FRN OF FILE 
SCRATCH IT 

ALWAYS PAUSE 
WAIT 
FOREVER 

CMECK EXEC STATUS RETURN 
OK,. CONTINUE 
NO. WELL WAS TME EXEC TOO BUSY? 
YES• JUST RETRY 
NOPE• JUST BLEWtT 

wRITE RANDON FILE 
UAP ADDRESS 
FRN OF OUMPFILE 
Toa FILE LOCATION 
FROMI CORE LOCATION 
GET CORE•SIZE 
LOAD NUMBER OF ELEMENTS 

MASK TO NU~BER OF ELEMENTS 
INITIATE TH! COPY 

At..wAYs PAusE 
WAIT 
FOREVER 
CoPY TO DUMP FtLE 
GET STATUS 
NOW IT IS T!~E TO TERMINATE 
WAS THE EXEC TOO BUSY 
YES• SO JUST RETRY 
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x DIAGNOSTICS 

000470 8J8 TERM ass 0 TIME TO SAY SO LONG 
000470 000016 2200 OJ 839 LDX O.S.TERM.DU TERMIN~TE 

000471 000000 0010 00 640 Mt1E BYE·~YE 
000472 000470 7100 00 841 TRA ·-2 TAKE NO CHANCES 
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x 

000473 

LINE PRINTE~/ cARu PUNCH MODULf 

EXIT r-1ACRO 

843 
844 
845 • 
846 • 
647 * 
848 * 
849 • 
850 * 
851 * 
852 EXIT 
853 
854 

USE CODE 
HEAU 

EXIT 

EXIT TERMINATES A THREAD Of CONTROL By RETURNING TO THE 
TASK DISTRIBUTOR. 

MACRO 
TRA 
ENDM 

SEXIT 
EXIT 

NO ARGUMENTS 
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000473 

LINE PRINTER/ CARD PUNCH MODULE PAGE 

BUGGING MACROS 

856 
857 
858 * 
859 • 
860 * 
861 * 
862 * 
863 * 
864 * 
865 * 
866 * 
867 * 
868 * 
869 * 
870 Bue; 
871 
872 8~9UG 
873 
874 
875 
876 
877 * 
878 * 
879 * 
880 * 
881 * 
882 * 
883 • 
884 BUGU. 
885 
886 BUGBUG 
887 
888 
869 
890 * 
891 • 
892 * 
893 * 
894 * 
895 * 
89.6 * 
897 BUGL 
898 
899 BUG8UG 
900 
901 

USE 
HEAO 

cone: 

BUGGING ~ACROS PLANT ADDRESSES IN INVALID DATA A~EAS SO TMAT 
ANY UNAUTHORIZED USE OF SUCH DATA WILL RESULT IN A MEMORV FAULT 
OR EXECUTIVE CALL REJECT. 

BuG 

suG FILLS BOTH uPPER AND LOWER MALVES OF A STORAGE WORD WITH 
THE BUG PATTERN SBUGBUG. 

MACRO 
lFE 
SET 
L.DX 
STX 
SXL. 
ENDM 

STORAGE•ADDRESS 
SDBG.SnN.4 
BUG8UQ+1 
O.BUGBUG.DU 
o.u 
0.#1 
BUG 

BUGU 

BuGu FILLS THE UPPER HALF OF A STO~AGE WORD WITH THE BUG 
PATTERN 58UGBUG 

MACRO 
IFE 
SET 
LDX 
STX 
ENDM 

. .STORAGE•ADDRESS 
SDBG.SON•J 
BUGBUG+1 
O.BUG9UG.DU 
o.u 
BUGU 

Bu Gt.. 

euGL FIL.L THE LOWER HALF OF A STORAGE WORD WITH THE BUG 
PATTERN SBUGBUG. 

MACRO 
IFE 
SET 
L.DX 
SXL. 

STORAG!•ADDRESS 
SDBG.SON.J 
8UGBUG+1 
O.BUGBUG.DU 
o.u 

90.2. .. --·----LN.Ol'I .. .BUGL. 
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BUGGING MACRO~ 

904 • 
905 • 
906 * 
907 * 
908 * 
909 • 
910 BUGXR 
911 
912 BUGBUG 
913 
914 
915 
916 
917 * 
918 * 
919 • 

BUGXR 

BuGx~. LOADS THE sPECIFIED INDEX REGISTER($) WITH TME 

MACRO 
IFE 
SET 
IDRP 
LnX 
IDRP 
ENDM 

INDEX•REGISTER<S> 
SDBG.SON.4 
BUGBUG+l 
#1 
#l•BUGBuG.DU 

BUGXR 

Bu GA 

PAGE 

920 • 
921 • 
922 * 
923 * 
924 BUGA 
925 

suca LOADS THE CONTENTS OF THE TME A REG I STER w I TH THE 811G 
PATTERN SBUGBUG. 

926 BUGBUG 
927 
928 
929 
930 * 
931 * 
932 * 

MACRO 
IFE 
SET 
L.DA 
ORA 
ENDM 

cNO ARGUMENTS> 
SDBG.SON.J 
BUGBUG+l 
BUGBUG.DU 
BUGBUG.DL 
BUGA 

BuGQ 
933 • 
934 • 
935 • 
936 * 
937 BuGQ 

BUGQ LOADs THE CONTENTS OF THE Q RfGlsTER WITH THE BUG 
PATTERN SBUGBUG. 

93& -
939 BUGBUG 
940 
941 
942 
943 * 
944 -~-
945 * 
946 * 
947 * 
948 * 

MACRO 
.lf.E. 
SET 
LDQ 
ORQ 
ENDM 

cNO ARGUMENTS> 
SDBG.SON.J 
BUGFIUG+1 
BUGBUG.DU 
BUGRUG.DL 
BUGQ 

DECRE~ENT A COUNTE~ 

949 DECRM MACRO CQUNTER•ADDRESS 
95.0 __ J.CQ _. _ 1.DL 
951 ASQ #1 
952 ENDM DEC RM 

DECRM MAC~O 

27 
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000474 
000475 
000476 
0004_77 

000473 

000474 
000474 

003324 55AQ 00 
000476 7100 00 
003330 7530 00 
000160 7530 51 

000500 000160 2200 00 
000501 000010 0200 OJ 
.n_o_a 5_0_2 _ .ooa.J-1.o ill.On o J 

END OF BlNARY CARD LPCPOOOa 
000503 000505 6020 00 
000504 -000170 2200 OJ 

LINE PRINTE~/ CA~D PUNCH MODULE PAGE 

CHECKPOINT "'IACRO 

954 
955 
956 * 
957 * 
958 * 
959 * 
960 * 
961 * 
962 * 
963 * 
964 * 
965 • 
966 • 
967 * 
968 • 
969 • 
970 • 
971 • 
972 * 
973 • 
974 • 
975 * 
976 * 
977 • 
978 • 
979 • 
980 * 
961 CKpT 
982 
983 
984 
985 * 
986 * 
987 * 
968 * 
989 
990 CKPT 
991 
992 
993 
994 
995 * 
996 • 
997 * 
998 
999 

1000 

1001 
1002 

USE CODE 
HEAD X 

CHECKPOINTS 

THls MARCRO CAUsEs THE REGISTERS TO BE STORED IN 8•W0R0 
BLOCKS It-. .A. CIRCULAR QUEUE FOR DEBUGGING USE. INFORMATl"lN 
IS STORED IN T~E FOLLOWING FORMATI 

CC 0) • 

c ( 1) • 

c (2) • 

c ( J) • 

C(4) • 
CC5> • 
CC6 > • 

_ --C < 7 l • 

MACRO 
__ tfE 

XED 
ENDM 

EVEN 
ass 
STC1 
TRA 
SREG 
SBf (I 

UPDATE 

LDX 
ADL.X 

___ CM.PX. 

TNC 
LDX 

C()(O> (UPPER> 
C(Xll <LOWER> 
C0<2> (UPPER> 
C(XJ> fLOWER> 
CCX4) (UPPER> 
C<XS> (LOWER) 
C<X6> (UPPER> 
C<X7> (LOWER> 
c (A, 

C<Q> 
C<E> (0•7 BITS> 
CtTRl (0•23 BITS> 

<NO ARGUMENTS> 
SDBG.-SON.1 
XSCKPT 
Ct<PT 

CKPT 

CKF>T SUBROUTINE 

0 ENTRY POINT 
CKIC SAVE IC 
•+1 BREAK XED 
CK REG SAVE RE~ISTERS 
REG.ti SAVE IN 8•WORD 

POINTER FOR CIRCULAR QUEUE 

FOR A 
BLOCt< 

O•REG GET CURRENT ADDRESS 
a.a.nu BUMP TO NEXT ENTRY 

.O.DBGQ+8•DBGQN.DU OVER T~E END? 

NO• THIS IS VALID 

RELOAD 

•+2 
o.DBGQ•DU YES• RESET TO BEGINNING 

26 
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x Cl-IECKPOINT MACRO 

000505 000160 7400 00 1003 STX Q,.RF:G SAVE FOR NEXT TI~E 
000506 003330 0730 00 1004 LREG CKRr:G RESTORE REGISTERS 
000507 003324 6300 00 1005 RET CKIC RESTORE tC 

1006 * 
1007 * 

003324 1008 usE STl')RE 
003324 1009 CKIC ass 1 TEMP STORAGE FOR IC/IR 
003330 1010 EIGHT 
003J30 1011 CK REG ass 8 TEMP STORAGE Fl')R REGISTERS 
000510 1012 USE PREV T Cll'S 
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000510 
000511 
000512 
O_Q0513 
000514 
000515 
000516 

000520 
000521 
000522 
00052J 
000524 
000525 

x 

000510 

000510 
000510 

000004 7400 11 
000512 7000 00 
000000 4310 03 
00.0900 7570 11 
000520 2370 00 
000002 7570 11 
000000 7100 10 

000520 
000000 000000 
000522 7170 00 
OOJ261 5540 54 
00.0524 7170 00 
003261 5540 00 
777777 6300 04 

LINE P~INTE~/ CA~O PUNCH MODULE 

TRAP SETUP MACRO 

1014 
10\5 
10\6 * 
1017 * 
1018 * 
1019 * 
1020 SETUP 
1021 
1022 
1023 * 
1024 * 
1025 * 
1026 * 
1027 * 
1028 * 
1029 * 
1030 * 
1031 * 
1032 * 
1033 * 
1034 * 
1035 * 
1036 itJ 

1037 
103! SETUP 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 * 
1047 * 
1048 '* 
1049 • 
1050 

USE COOE 
I-IE.AO 

MACRO 
XED 
ENDM 

SSETUP 
SETUP 

SETUP MACRO 

NO ARGUMf!NTS 

SETUP •• SUBROUTINE TO SET UP A TRAP 

CAl.L wlTH 
CcX~> • TBLOCK•ADORESS 
CCXJ) • JBLOCK ADDRESS 
CCXO> • TRANSFER ADDRESS FOR JSTqA 

ENTER BY 
XED TSSETUP 

DESTROYS CCA)• CCQ)• CCXO) 
USES NO TEMPORARIES 

EVEN 
BSS 
STX 
TSX 
PLO 
ST~.Q 
LDAQ 
STAQ 
TRA 

0 
0" TSTRA. T 
o.•+1 
o.ou 
TSSRW1,,T 
TRAP•l 
TSXED•1.T 
o.o 

SET TSTRA • RESTART ADDRESS 
BREAK XED 
ZERO OUT A AND Q 
ZERO STATUS WORDS 
SET ZEPo. XED WORDS 
SAVE ZERO• XED 
RETURN 

TR~P •• XED SEQUENCE TO PUT BLOCK ON QSTASK 

EVEN 

l>AGE 

1051 ZERO CAN BE USED FOR CLE4RlN' RET WORns 
1052 TRAP 
1053 
1054 
1055 
1056 

XED *+1 THIS IS EXECUTED FRO~ THE TBLOCK 
STCl QSLAST+QSTASK.DI •UPDATE PREVIOUS LAST POINTER 
XEO •+1 CONTINUE ~IT~OUT AFFECTING IC 
STCl QSLAST+QSTASK UPDATE POINTER TO LAST 
RET -1.1c RETuRN TO POINT OF INTERRuPTION 

JO 
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000526 

LINE PRINTER/ CARO PUNCH MODULf 

SYSTEM CALL MACRO DESCRIPTIONS 

1058 
1059 
1060 * 
1061 * 
1062 * 
106J * 
1064 * 
1065 * 
1066 * 
1067 * 
106& * 
1069 • 
1070 • 
1071 * 
1072 * 
1073 * 
1074 * 
1075 * 
1076 * 
1077 * 
1078 * 
1079 * 
1080 * 
1081 * 
1082 * 
108J * 
1084 * 
1085 * 
1086 * 
1087 * 
1088 * 
1089 * 
1090 * 
1091 * 
l092 * 
1093 * 
1094 * 
1095 * 
1096 * 
1097 * 
1098 ~-

1099 * 

USE CODE 
HEAU 

ALL svsTEM CALLS ARE DONE THRU PRE•DfFINED MACROS. THOSE 
MACROS ARE LISTED IN THE FO~LOWING PAQES. EACH OF THESE 
MACROS IS CODED TO SPECIFIC CONVENTIONSI 
ENTER BY 

TSX o.s<MACRO•NAME> 
ENTER!" D 161 ITH 

CALLS 

C(XTl • TBLOCK•ADDRESS 
C(XJ) • JBLOCK•AOORESS 

SETUP 
ISSUE~ MME AND THEN 'EXITS' 
RETURNS TO FIRST LOCATION AFTER MACRO 
RETUR~S WITH 

CCXTl • TBLOCK•ADDRESS 
ClXJ) • JBLOCK•AOORESS 
CCXL) • RESTART•ADDRESS 

IM ACruALITV· THE FOLLOWING HAPPENS• THE MAC~O DOEs 
DO THE ,Tsxo,. HOWEVER. FOLLOWING THAT INSTRUCTION IS 
THE SET OF ARGUMENTS FOR THE M~E. THE SUBROUTINE ENTEREn 
WHICH ALWAYS HAS THE SAME NAME AS THE MACRO KNOWS THE 
NUMBER OF ARGUMENTS IT IS PASSED. THEREFORE IT SIMPLY CAL• 
CULATES THE RESTART ADnRESS. IT THEN CALLS •SETUP' WHICH 
RESETS THE TRAP BLOCK <C<XT> • X1> WITH THE FIRST THREE WORDS 
BEING ZEROED AND THE LINK WORD FOR THE EXEC SET TO THE 
XED INSTRUCTION TO PLACE THE BLOCK ON THE QSTASK QUEUE. HENCE 
WHEN TRAl'PED. THE Bl.OCK WILL BE LINKED ON THE CISTASK QUEUE 
ANO THE INTERRUPT WILL BE TRANSPARENT TO THE CURRENTLY RUN• 
NING TASK UNLESS THE CURRENT TASK IS 'PAUSE'. THE PARAMF.T~RS 
_A!~ T~EN FETCHED <SEE PROGRAMMER'S REFERENCE MANUAL IF YOU 
oON'T FULLY UNnfRSTANo 'toe' MOolFlcATIONSJ cAUSE IF YOU DON'T 
you WILL BE LOST) AND THE MME EXECUTED. •EXIT' Is CALLEO 
TMUS PLACING THE CURRENTLY RUNNING TASK IN A BLOCKED STATE 
WHILE STARTING THE NEXT READY•TO-RUN TASK. THIS IS MOW WE 
MULTl-PROGRA~. WHEN THE EXEC TRAPS THIS OPERATION. AS 
W~-~AVE_ SAID. THE XED INSTRUCTION PLACES THE TASK BACK 
ON THE QSTASK QUEUE. 

Jt 
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END OF BINARY CARD 
000526 003340 
000521 000001 

000530-··a-oos 1 o 
000531 003340 
000532 000001 

0005JJ 000474 
00_0534 . 000000 

000535 001547 

000526 

LPCP0009 
7400 00 
0200 OJ 

000530 
7170 00 
2220 57 
2200 OJ 

"'0053J 
7170 00 
0010 00 

000535 
7100 00 

003340 
003340 000000 0000 20 

000536 

LINE PRINTER/ CARJ.J PIJNCl-l MC'lOULE 

SEtuP FAULT VECTOR MAC~O 

1101 
1102 
1103 * 
1104 * 
1105 * 
1106 * 
1107 SETFV 
1108 
1109 
1110 
1111 * 
1112 * 
1113 * 
1114 * 
1115 * 
1116 * 
1117 * 
1118 * 
1119 * 
1120 * 
1121 * 
1122 * 
1123 * 
1124 * 
1125 * 
1126 * 
1127 * 
1128 * 
1129 *-
1130 • 
1131 * 
1132 SETFV 
1133 
1134 

1135 
1136 
1137 

113& 
1139 

1140 * 

USE CODE 
HEAD 

MACRO 
TSX 
ARG 
ENDM 

CORELOC 
o. $SETFV 
#1 
SETFV 

ADDRESS OF SLAVE FAULT VECTOR 

SETFV •• SUBROUTINE 

THIS sU8R0UTINE ts CALLEO BY THE sETFV MACRO. IT IssUEs THE 
COMMAND TO ~OCATE THE SLAVE FAULT VECTOR. 

CALL w ITH 
CCXT) • TBLOCK•ADORESS 
CCXJ) • JBLOCK ADDRESS 

ENTER 8Y 
TSX o.ssETFV 
~RG CORE LOCATION TO FAULT VECTO~ 

RETURNS TO FIRST LOC AFTER MACRO EXPANSION 
RE TURNS WITH 

CCXT) • TBLQCK•ADDRESS 
C(XJ) • JBLOCK ADDRESS 
C<XL) • RESTART ADDRESS 

USES LOCAL TEMPORARY ONLY 

STX 
ADl.x 
SETUP 
XED 
LDX 
LDX 
CKPT 
XED 
MME; 
EXIT 
TRA 

O.SETF'T 
0.1.nu 

SSETUP 
2.SETFT.IDC 
o •• sfTFv.cu 

XSCKPT 

POl~TER TO ARGUMENT LIST 
RESTART ADDRESS 

LOAD ADDRESS OF FAULT VECTOR 
LOAD MME NUMBER 
CHECKPOINT 

SETUP FAULT VECTOR 

1141 usE 
1142 SETFT ARG 

SEX IT 

STORE 
o. * 
PREVIOUS 

POINTER TO ARGUMENT LIST 
1143 USE 

J2 
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000536 
000537 

000540 
000541 
000542 
000543 
000544 
000545 

000546 
000547 

000536 

003341 7400 00 
000004 02C10 OJ 

000540 
000510 7170 00 
003341 2220 57 
003341 2240 57 
003341 2250 57 
003341 2260 57 
000004 2200 OJ 

000546 
000474 7170 00 
000000 0010 00 

000550 

LINE PRlNTE~/ CARU PUNCH MODULE 

RE40 MACRO 

1145 
1146 
1147 * 
1148 * 
1149 * 
1150 * 
1151 READ 
1152 
1153 
1154 
1155 
1156 
1157 
1158 * 
1159 * 
1160 * 
1161 ft 

1162 * 
1163 * 
1164 * 
1165 * 
1166 * 
1167 * 
1168 * 
1169 * 
1170 * 
1171 * 
1172 * 
11-7J * 
1174 * 
117!5 * 
1176 * 
1177 * 
1178 ft 

1179 * 
1180 * 
1161 * 
1182 READ 
1163 
1164 

1185 
1186 
1187 
1188 
1189 
1190 

1191 
1192 

USE CODE 
HEAD 

MACRO 
TSX 
ARG 
ARG 
ARG 
ARG 
ENDM 

FRN.CO~ELOC.~.MOOE 
O,.UEAO 
#1 
*2 
#3 
#4 
READ 

FRN ADDRESS 
ADDRESS OF CORE LOC 
NUMBER OF ELEMENTS 
~ODE 

RE An SUBROUTINE 

THls ~UBROUTINE Is CALLEO BY THE READ ~ACRQ• IT tssuEs TMt 
COMMAND TO READ THE NEXT N ELEMENTS OF FRN JN A ?ARTICULAR MODE. 

CALL wITH 

ENTER BY 

CCXT> • TBLOCK•ADORESS 
CCXJ> • JBLOCK•ADORESS 

TSX o.SREAD 
ARG ADDRESS OF FRN 
ARG ADDRESS CF CORELOC 
ARG N 
ARG MODE 

RETURNS TO FIRST LOC AFTER MACRO EXPANSION 
RETURNS WITH 

CCXT> • TBLOCK•ADORESS 
C<XJ> • JBLOCK•ADORESS 
CCXLl • RESTART•AODRESS 

.USES LOCAL TEMPORARY ONLY 

STX 
ADLX 
SETUP 
XED 
LDX 
LDX 
LDX 
LDX 
LDX 
CKl'T 
XED 
MME 
EX IT 

SSETUP 
2.READT.IDC 
'• RE:A OT• JDC 
5,.READr.IDC 
6.REAOT.IDC 
o •• READ.DU 

UCKPl 

pOINTER TO ARGU~ENT LIST 
RESTART ADDRESS 

LOAD FRN 
LOAD CORE LOC 
LOAD N 
LOAD MODE 
LOAD MME NUMBER 
CHECKPOINT 

READ 

JJ 
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READ MACRO 

000550 001547 7100 00 TRA SEXIT 
1193 * 

003341 1104 usE STORE 
END OF BINARY CARD LPCPOOlO 

003341 000000 coco 20 1195 REA OT ARQ o. * PO INTER TO OGtJJ-1EN T LIST 
(100551 1196 USE PREVIOUS 
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CI00551 

000551 003342 74CIO 00 
000552 000004 0200 03 

00055J 
000553 000510 7170 00 
000554 003342 2220 57 
000555 003342 22.40 57 
000556 003342 2250 57 
000557 003342 2260 57 
000560 000005 2200 OJ 

000561 
000561 000474 7170 00 
000562 000000 0010 00 

LINE PRINTER/ CARO PUNCH MOOLJLf 

APENO MACRO 

1198 
1199 
1200 * 
1201 * 
1202 * 
1203 * 
1204 APENO 
1205 
1206 
1207 
1208 
1209 
1210 
1211 * 
1212 • 
1213 * 
1214 * 
1215 * 
1216 * 
1217 * 
1218 * 
1219 * 
1220 * 
1221 * 
1222 * 
1223 * 
1224 • 
1225 * 
1226 * 
1227 * 
1228 * 
1229 * 
1230 * 
1231 * 
12J2 * 
12JJ * 
1234 * 
1235 * 
1236 APEND 
1237 
1238 

1239 
1240 
1241 
1242 
1243 
1244 

1245 

USE CODE 
HEAD 

MACRO 
TSX 
ARG 
ARG 
ARG 
ARG 
ENDM 

Al'END 

FRN.CCqELOC.~.~OOE 
o. H.PE.ND 
#1 
*2 
#3 
*4 
A PENO 

FRN ADDRESS 
ADDRESS OF CORE LOC 
NUMBER OF ELEMENTS 
MODE 

ApEND -- SU~ROUTINE 

THis ~U8ROUTINE IS CALLED BY THE ApfND MACRO. IT ISSUES 
THE COMMAND TO APEND N ELEMENTS TO THE FRN Sl'ECIFIED 
VIA T~E SPECIFIED MODE. 

CALL ~1JTH 

ENTER BY 

CcXT> • TBLOCK•ADORESS 
CCXJ> • JBLOCK•ADDRESS 

TSX O.UPENO 
ARG FR~ ADDRSS 
ARG A~ORESS OF CORE LOC 
ARG NU~BER OF ELEMENTS 
ARG MODE 

RETURNS TO FIRST LOC AFTER MACRO EXPANSION 
RETURNS WITH 

CCXT> • TBLOCK•ADORESS 
CCXJ> • JBLOCK ADDRESS 
CCXL> • RESTART AoDRESS 

usEs LOCAL TEMPORARY O~ILY 

STX O.APNDT POINTER TO AR(;UMENT 
ADLX 0.4.DU RESTART ADDRESS 
SETI.JP 
XED SSETUP 
l.DX 2,,APNOT.IDC LOAD f PN 
LDX 4.APNDT.tDC LOAD CORE LOC 

LI ST 

LDX 5,,APNDT.IDC LOAD NUMBER OF ELEMENTS 
LDX 6,,APNDT,,IDC LOAD MODE 
I.DX o •• A.PEND,,DU LOAD MME NUMBER 
CKP'T CHECKPOINT 
XED XSCl<PT 
MME A PEND 

J5 
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APENO MACRO 

000563 1246 EXIT 
000563 001547 7100 OQ TRA $EXIT 

1247 * 
003342 1248 usE STORE 

OOJ342 000000 0000 20 1249 APNOT ARG o •• POINTER TO UGIJMENT LIST 
000564 1250 USE PREVTOUS 
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000564 
000565 

000566 
000567 
01)0570 
000571 

003343 
000002 

000510 
003343 
003343 
000011 

eND OF BjNARY CARD 
000572 000474 
000573 000000 

000574 001547 

10.764 

000564 

7400 00 
0200 03 

000566 
71711 00 
2220 57 
2230 57 
2200 03 

000572 
L.PCP0011 
7170 00 
0010 00 

000574 
7100 00 

003343 
003343 oooooc 0000 20 

1100575 

LINE PRINTER/ CARD PUNCH MOLULE 

SET POJNTER MACRO 

1252 
1253 
1254 * 
1255 * 
1256 * 
1257 * 
1258 $PT~ 
1259 
1260 
1261 
1262 
1263 * 
1264 * 
1265 * 
1266 * 
1267 * 
1268 * 
1269 * 
1270 * 
1271 * 
1272 * 
1273 * 
1274 * 
1275 * 
1276 * 
1277 * 
1278 * 
1279 * 
1280 * 
1281 * 
1282 * 
1283 * 
1284 SPTR 
1265 
1~86 

1287 
1288 
1289 
1290 

1291 
1292 

1293 * 

USE CODE 
HEAD 

MACRO 
TSX 
ARG 
ARG 
ENDl'1 

FRN•N 
o. 'SPH 
#1 
#2 
SPTR 

SET POINTER 

FRN ADDRESS 
NUMBER OF ELEMENTS TO MOVE POINT~R 

SET POYNTER -- SUBROUTINE 

THis ~U8R0UTI~E Is CALLED BY TME sPTR ~ACRO· IT IssUEs 
THE CO~MAND TO ADD <OR SUBTRACT) N ELE~ENTS TO T~E CUR• 
RENT ~ETTING OF THE READ POINTER. 

CALL wlTH 

ENTER BY 

CcXT> • TBLOCK•ADORESS 
C<XJ> • JBLOCK•ADDRESS 

rsx o.ssPTR 
ARG FRN 
ARG NUMB~R OF ELEMENTS 

RETUR~S TO FIRST LOC AFTER MACRO EXPANSION 
RETURNS WITH 

C(XJ) • JCS 
C ( XT> • TCB 

USES LOCAL TEMPORARY ONLY 

STX 
ADLX 
S~TUP 
XED 
l.D X 
LDX 
L.DX 
CKPT 

XED 
MME 
EXIT 
TRA 

o.sPTRT 
0.2.ou 

!SETUP 
2. SPTRT •I DC 
J.SPTRT.tDC 
o •• SPTR.nu 

X$CKPT 

$EXIT 

POINTER TO ARGUMENT LIST 
RESTART ADDRESS 

LOAD f RN 
LOAD N 
LOAD MME NUMBER 
CHECKPOINT 

SET POINTER 

1294 usE 
1295 SPTRT ARG 
1296 USE 

STORE 
o. * 
PREVIOUS 

POINTER TO ARGUMENT LIST 

37 
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Rf QUEST STATUS MACRO 

000575 1298 USE CODE 
1299 HEAD 
1300 * 
1301 * 
1302 * REQUEST STATUS 
1303 * 
1304 RQST MACRO FRN 
1305 TSX O.UQST 
1306 ARG #1 FRN ADDRESS 
1307 EN0"1 RQST 
1308 * 
1309 * 
1310 * RE~UEST STATUS •• SUBROUTINE 
1311 * 
1312 * Tl-HS sUBROUTI "'E Is CALLED SY THE RQST MACRO• IT I SSUEc; 
1313 * THE CnM~AND TO REQUEST STATUS ON THE FRN SPECIFIED. 
1314 * 
1315 * CALL WITH 
1316 * Cc'.ltT> • TCB 
1317 * CCXJ> • JCB 
1318 * ENTER BY 
1319 * TSX O•!RQST 
1320 * ARG FRN 
1321 * RETURNS TO FIRST LOC AFTER MACRO EXPANSION 
1322 * RETURNS wITH 
1323 • CCXT> • TCB 
1324 * CCXJ> • JCB 
1325 * USES LOCAL TEMPORARY ONLY 
1326 ~ 

1327 * 000575 003344 7400 00 1328 RQST STX O•RQSTT POINTER TO ARGU~ENT LIST 
000576 000001 0200 OJ 1329 ADL..X 0.1.nu RESTART ADDRESS 

000577 1330 SETUF' 
000577 000510 7170 00 XED SSETUP 
000600 OOJJ44 2220 57 1331 l.DX 2.RQSTT.IDC LOAD FRN 
000601 000012 2200 OJ 1332 LDX o •• RQST.DU LOAD Ml'"IE NUMBER 

000602 1333 CKPT CHECKPOINT 
000602 000474 7170 00 XED XSCKPT 
000603 000000 0010 00 1334 MME REQUEST SHTUS 

000604 1335 EXIT 
000604 001547 7100 00 tRA SEX IT 

1336 * 
OOJJ44 1JJ7 usE STORE 

003344 000000 0000 20 1338 RQSTT ARG o.• POI~TER TO ARGUMENT LIST 
000605 1339 USE PREVIOUS 
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CHANGE SEGMENT MACRO 

000605 1341 USE CODE 
1342 HEAD 
1343 • 
1344 • 
1345 • CMSEG 
1346 • 
1347 CHSEG 1'1ACRO SEGMENT•NUM~EP•LENGTH 
1348 TSX O.tCHSEG 
1349 ARG #1 NUMBER-OF•SEGMENT 
1350 ARG #2 NEW-LENGTH 
1351 ENOM CHSEG 
1352 • 
1353 • 
1354 * C~sEG •• SU8R0UTJNE 
1355 * 
1356 • THts siJBROUTINE Is CALLED BY THE CH5Er; "1ACRO. IT tssue:s 
1357 • THE COMMAND TO CHANGE THE LENG TM OF Tl-IE NAME'O SEGMENT TO 
1358 • THE NE'.tl LE"IGTH SPECIFIED. 
1359 * 
1360 • CALL wlTH 
1361 * C(XT) • TBLOCK•ADDRESS 
1362 * C()(Jl • JBLOCK ADDRESS 
1363 * ENTER iV 
1364 * TSX O.SCHSEG 
1365 * ARG SEGMENT•NuMBER 
1366 * ARG LEl\IGTH 
1367 * Rf TURNS TO FIRST LOC AFTER MACRO EXPANSION 
1368 * RETURNS WITH 
1369 * CCXT> • TBLOCK•ADDRESS 
1370 * CCXJ> • JBLOCK ADDRESS 
1371 * USES LOCAL TEMPORARY ONLY 
1372 • 

000605 003345 7400 00 137J CH5EG STX o.CHsGT POINTER TO ARGU"1ENT LIST 
000606 000002 0200 03 1374 ADLX o. 2. Dll RESTART ADDRESS 

000607 1375 SETUP 
000607 000510 7170 00 XED SSETUP 
000610 003345 2220 57 1376 L.OX 2.CHSGT.IDC LOAD SEGMENT NlJ~Bf~ 
000611 003345 2230 57 1377 LDX 3.CHSGT.IDC LOAD SEGMENT LENGT~ 

END OP' BINARY CARD LPCP0012 
000612 000022 2200 03 1378 LDX o •• CHSEG.DU LOAD MME NU"1BER 

000613 1379 CKPT CHECKPOINT 
000613 000474 7170 00 XED XSCKPT 
000614 000000 0010 00 1380 MME CHANGE SEGMENT 

000615 1361 EXIT 
000615 001547 7100 00 TRA SEX IT 

1382 • 
003345 1383 usE STORE" 

003345 000000 0000 20 1364 CHSGT ARG o.• POINTER TO APGIJMENT LIST 
000616 1385 USE PREVIOUS 
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CLaSE MACRO 

000616 1367 USE COTJE 
1368 HEAD 
1389 * 
1390 * 
1391 * CLOSE 
1392 * 
1393 CL.OsE MACRO FRN 
1394 TSX O.$CLOSE 
1395 ARG #1 FILE REFERENCE AODRESS 
1396 ENDM CLOS 
1397 * 
1398 * 
1399 * CLOSE •• SUBROUTINE 
1400 * 
1401 * THIS ~U8R0UTINE IS CALLED BY THE CLOS MACRO. IT IssuEs THE 
1402 * MME Tn CLOSE A FILE. 
1403 * 
1404 * CALL WITH 
1405 * C CXT l • TBLOCl<•ADDRESS 
1406 * C(XJ) • JBLOCK AllORESS 
1407 * ENTER BY 
1408 * TSX o.,Ct,.OS 
1409 * ARG FILE•REFERENCE•ADDRESS 
1410 * RETUR~S TO FIRST LOC AFTER MACRO EXPANSION 
1411 * RETURNS WITH 
1412 * C(XTl • TBLOCK•ADDRESS 
1413 * C(XJ> • JBLOCK ADDRESS 
1414 * C(XL> • RESTART ADDRESS 
1415 * uSES LOCAL TEM~ORARy ONLv 
1416 * 000616 003346 7400 00 1417 Ct.OsE STX o,CLOsr POINTER TO ARGUMENT LIST 

000617 000001 0200 03 1418 ADLX 0.1.ou RESTART ADDRESS 
000620 1419 SETUP 

000620 000510 7170 00 XED SSETUP 
000621. 003~46 2220 57 14~0 t.D X 2.CLOST.IDC LOAD FILE REFERENCE 
000622 000025 2200 OJ 1421 LDX o •• CLOSE.DU LOAD Mp.;iE NUti!BE~ 

000623 1422 CKPT CHECKPOINT 
000623 000474 7170 00 XED X$CKPT 
000624 000000 0010 00 1423 MME CLOS 

000625 1424 EX IT 
000625 001547 7100 00 TRA $EXIT 

1425 * 
OOJJ46 1426 usE STORE 

003346 OOOOOt'l 0000 20 1427 CLO ST ARG o. * POINTER TO A~GUMENT LIST 
000626 1428 USE PREVIOUS 
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000626 003347 
000627 000001 

000630 000510 
0!106~ 1 _QQ3347 

000626 

7400 00 
020(1 03 

eND OF BINARY CARD 
0006J2 000044 

000630 
7170 00 
2220 57 
LPCP0013 
2200 03 

0006JJ 000474 
000634 000000 

0006JS 001547 

000633 
7170 00 
0010 00 

000635 
7100 00 

003347 
OOJJ41 000000 0000 20 

000636 

LINE PRINTER/ CARU PUNCH ~CDULF. 

LOCK MACRO 

1430 
1431 
1432 * 
1433 * 
1434 * 
1435 * 
1436 LOCI( 
1437 
1438 
1439 
1440 * 
1441 * 
1442 * 
1443 ... 
1444 * 
1445 * 
1446 * 
1447 * 
1448 * 
1449 * 
1450 * 
1451 * 
1452 * 
1453 * 
1454 * 
1455 * 
1456 * 
1457 * 
1458 -· 
1459 * 
1460 LOCI< 
1461 
1462 

1463 -

1464 
1465 

1466 
1467 

1468 * 

USE CODE 
HEAD 

MACRO 
TSX 
ARG 
ENDM 

FRN 
O.SLOCK 
#l 
LOCK 

LOCK 

FILE•REFERENCE ADDRESS 

LOCK "• SUBROUTINE 

THls ~UBROUTINE Is CALLED BY THE LOCK MACRO. IT IssuEs THE 
MME TO LOCK A FILE. 

CALL WITH 
CcXT) • TBLOCK•ADORESS 
C<XJ) • JBLOCK ADDRESS 

ENTER BY 
TSX O•SLOCK 
ARG FILE•REFERENCE-~DDRESS 

RETURNS TO FIRST LOC AFTER MACRO EXPANSION 
RETURlllS WITH 

CCXTl • TBLOCK•ADORESS 
CCXJ> • JBLOCK ADDRESS 
C<XL> • RESTART ADDRESS 

uSES LOCAL TEM~ORARv QNLy 

STX 
ADl..X 
SETUP 
XEO 
LDX 

LDX 
CKPT 
XED 
MME 

_ EX l T 
TRA 

o.LOCKr 
0 .. 1.ou 

SSETUP 
2 .. LOCKT.IDC 

o ... LOCl<.DU 

XSCKPT 

SEXIT 

POINTER rO ARGUMENT LIST 
RESTART ADDRESS 

LOAD f tLE REFE~ENCE 

MME NUt-'BER 
C~ECl(POJNT 

LOCK 

1469 usE 
1470 l..OCl(T ARG 
1471 USE 

STORE 
o.• 
PREVIOUS 

POINTER TO ARGUMENT LlST 
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000636 
000637 

000640 
000641 
000642 

000643 
000644 

000645 

000636 

003350 7400 00 
000001 0200 OJ 

000640 
000510 7170 00 
003350 2220 57 
OC0045 2200 OJ 

000643 
000474 7170 00 
000000 0010 00 

000645 
001547 7100 00 

003350 
003350 000000 0000 20 

000646 

LINE PRll'HER/ CARD PUNCl.f MODllLE 

UNLOCK MACRO 

1473 
1474 
1475 * 
1476 * 
1477 * 
1478 * 
1479 UNLCK 
1480 
1481 
1482 

USE CODE 
HEAU 

MACRO 
rsx 
ARG 
ENDM 

FRN 
0•1UNLCK 
#l 
UNLK 

UNLOCK 

FILE REFERENCE ADDRESS 

UNLOCK •• SUBROUTINE 

PAGE 

1483 * 
1484 * 
1485 * 
1486 * 
1487 * 
1488 * 
1489 * 
1490 * 
1491 * 
1492 * 

THls sUBROUTIN! ts CALLED BY THE UNLK MACRO. IT IssuEs THF­
MME Tn UNLOCK ~ FILE. 

1493 * 
1494 * 
1495 • 
1496 * 
1497 * 
1498 * 
1499 * 
1500 * 
1501 * 
1502 * 
1503 UNLCK 
1504 
1505 

1506 
1507 
1508 

1509 
1510 

1511 * 

CALL w ITH 

ENTER BY 

C(XT) • TBLOCK•AOORESS 
C(XJl • JBLOCK ADDRESS 

TSX o.,uNLK 
ARG FILE•REFERENCE•ADDRESS 

RETURNS TO FIRST LOC AFTER THE MACRO E~PANSION 
RETURNS WITH 

C(XT> • TBLOCK•ADORESS 
C(XJl • JBLOCK ADDRESS 
Cf XL> • RESTART ADDRESS 

uSES LOCAL TEMPORARY ONLY 

STX 
ADLJ( 
SETUP 
XED 
L.DX 
LDX 
CKPT 
XED 
MME 
EXIT 
TR~ 

0.-UNLKT 
0.1.nu 
$SETUP 
2.-UNLKT.tDC 
o •• uNLCKaDU 

XSCKPT 

$EXIT 

POINTER TO ARGUMENT LIST 
RESTART ADDRESS 

LOAD FILE REFERENCE 
MME NUMBER 
CHECKPOINT 

UNLOCK 

1512 usE 
1513 UNLKT ARG 
1514 USE 

STORE 
o.• 
PREVIOUS 

POINTER TO ~RGUMENT LIST 
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'100646 

000646 onJJ51 7400 oo 
000647 coooo2 02on oJ 

oon65o 
000650 a~os1r 1170 oo 
000651 003351 2220 57 

END OF BINARY CARD LPCP0014 
000652 003351 2350 57 
000653 000046 2200 OJ 

000654 
000654 OC0474 7170 00 
000655 oooooc onio oo 

000656 
000656 001547 7100 00 

003351 
003351 cooooc coco 20 

000657 

Ll~E PRl"ITER/ CARU PUl\iCH MOP~U 

NOTIFY MACRO 

1516 
1517 
1518 * 
1519 * 
1520 * 
1521 Nf'1TIF 
1522 
1523 
1524 
1525 
1526 • 
1527 * 
1528 • 
1529 • 
1530 • 
1531 * 
1532 • 
1533 • 
1534 • 
1535 • 
1536 • 
1537 • 
1538 • 
1539 • 
1540 • 
1541 • 
1542 * 
1543 • 
1544 * 
1545 • 
1546 • 
1547 * 
1548 * 
1549 NnrtF 
1550 
1551 

1552 

1553 
1554 
1555 

1556 
15'57 

1558 • 

USE CODE 
~!EAU 

MACRO 
TSX 
ARG 
ARG 
ENDM 

E.RN•SllTE: 
O.SNOTIF 
#1 
#2 
NQTIF 

NOTIFY 

FRN AOTlRESS 
STATE ADDRESS 

NOTIFY -- SUBROUTINE 

rMls sU0R0UTINE Is CALLE.D BY TME NOTIF ~ACRO• IT Is~UFs 
THE N0TIFY ON THE SPECIFIED EVENT. NOTE THAT CC~3) POINT TO 
CTR AP. 

CALL IN ITH 

ENTER 9't' 

CtXT> • TBLOC~·ADORESS 
CCXJ> • JBLOCK AnoRESS 
CCX3> • CTRAP ADORES$ 

TSX o.NortF 
ARG EVENT•FRN 
ARG STATE ADDRESS 

RETURNS TO FIRST LOC AFTER MACPO EXPANSION 
RETURNS WITH 

CCXT> • TBLOCK•ADORESS 
CCXJ> • JBLOCK AOORESS 
C(~L> • RESTART ADDRESS 

uSES LOCAL TE~PORARy O~Ly 

STX 
AOL)( 
SETUP 
XED 
LOX 

LDA 
LOX 
CKPT 
XED 
MME 

EXIT 
TPA 

o.\!OrF'T 
0.2,,ou 

SSETUF' 
2.NOTFT.IDC 

NOTFT,TDC 
o •• NOTIF.OU 

XSCKPT 

~OINTER OF ARGUMENT LIST 
RESTART ADORESS 

LOAD STATE 
LOAD Mt-IE NIJMf:lER 
CHECKPOINT 

Nl')T I FY 

1559 usE 
1560 NOTFT ARG 

STORE 
o. * 

1561 USE PRE VIGUS 
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0006S7 

000657 003352 7400 00 
000660 000006 0200 03 

000661 
000661 000510 7170 00 
000662 003352 2220 57 
000663 003352 7230 57 
000664 003352 2350 57 
000665 003352 2360 57 
000666 003352 7270 57 
000667 003352 2260 !;7 

L [ NE P R I N T E ~ I C A R D P lJ •\IC 1-j M 0 DUL F 

CAUSE MACRO 

1563 
1564 
1565 * 
1566 * 
1567 * 
1568 * 
1569 CAllSE 
1570 
1571 
1572 
1573 
1574 
1575 
1576 
1577 
1578 * 
1579 * 
1580 * 
1581 * 
1582 * 
1583 * 
1584 * 
1585 • 
1586 • 
1587 • 
1566 * 
1589 * 
1590 * 
1591 * 
1592 * 
1593 * 
1594 * 
1595 * 
1596 * 
1597 * 
1598 • 
1599 * 
16n0 * 
1601 * 
1602 * 
1603 CAusE 
1604 
1605 

1606 
1607 
1608 
1609 
1610 
1611 

USE CO'JE 
HEAU 

MACRO 
TSX 
ARG 
1.RG 
ARG 
ARG 
ARG 
ARG 
f NDM 

CAUSE 

ERN.NU~9ER•SlATE.MESSAGE.l.CCEssEs.F~N 
O.$CAUSE 
#1 
*2 
#3 
#4 
#5 
#6 
CAUS 

FILE REFERF.~CE •noqESS 
NU~~ER w~ICH ARE T~ NOTIFIED 
STATE 
1"ESSAGE 
ACCESSES ON PASSED ITE"' 
FRN OF ITEM TO PASS 

CAUSE •• SUBROUTINE 

THIS sUBROUTI~E ts CALLE~ BY THE CAus ~•CRO. IT ISSUES THE 
MME TO CAUSE TME SPECIFIED FILE. 

CALL t.-i I TH 

ENTER BY 

C(XJ> a JBLOCK ADDRESS 
C(XT> • TBLOCK•ADDRESS 

TSX 0•$CAUS 
ARG FILE•REFfRENCE•~UM8ER OF EVENT 
ARG NUr-48ER 
ARG PASSED•FILE•REFERENCE 
ARG ACCESSES•ON•PASSED•ITE~S 
ARG STlTE 
ARG MESSAGE 

RETURNS TO FIRST LOC AFTER THE MACRO EXPANSION 
RE TURNS WITH 

C(XJ> • JBLOCK ATIDRESS 
C(XT> • TBLOCK•ADORESS 
C(XL> • RESTART ADDRESS 

usEs LOCAL TEMPORARV ONLY 

STX 
ADLX 
SETUP 
XED 
LDX 
LXL 
LDA 
LDQ 
LXL 
LOX 

!SETUP 
2.CA.UST •I DC 
J.CAUST.IDC 
CAUST.IDC 
CAUST.JDC 
7.CAUST,.IDC 
6.CAUST.IDC 

POI~TER TO ARGUMENT LIST 
RESTART A011RESS 

LOAO FILE REFERENCE 
NUMBER 
STATE 
MESSAGE 
LOAD ACCESSES 
LOAD FPN •• CL088E~ XR•J NOW 
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CAUSE MACRO 

000670 000047 nro OJ 1012 LOX o •• CALJSE.OU MME NUM9~R 
00rl671 1613 CKPT CHECKPOINT 

01)0671 000474 7170 00 XED XiCKPT 
000672 Olil'.'lrJCO CO!i"l 00 1614 MME CAUSE' 

'~00673 1615 EXIT 
000673 001547 71r.0 on TRA SEX IT 

1616 * 
D03352 1617 usE STORE ENO OF BINARY CARD LPCP0015 

OOJ352 000000 cnoo 20 1618 CAUST ARG o •• POINTER TO ARGU"1ENT LIST 
noo674 1619 USE PREVIOUS 
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noo674 

ChECK MACRO 

1621 
1622 
1623 * 
1624 * 
1625 • 
16?.6 • 
1627 * 
1628 * 
1629 * 
1630 * 
1631 • 
1632 * 
163J • 
1634 * 
1635 * 
1636 CHECK 
1637 
1638 
1639 
1640 
1641 
1642 
1643 
1644 
1645 
1646 
1647 
1648 
1649 
1650 
1651 
16!52 
1653 
1654 
1655 
1656 
1657 
1658 
1659 
1660 
1661 
1662 
1663 
1664 
1665 
1666 

USE CODE 
HE.A Ll 

CHECK 

yHls MACRO ts usfD TO CHECK THE RESULT OF • TRAPPING MME. 
THE FIRST ARGU~ENT 15 THE ADDRfSS TO WHICH TO TRAN~FER IF THE 
STATU~ RETURN ts ZERO. THIS ARGUMENT 1•Y ~E OMITTED. AN~ ~o 
TEST l'llLL 8E ASSEMl3LED. THE RfMAlNING ARGU"1ENTS COME IN PAIRS. 
THE FIRST OF THE PAIR JS A ~nOLEA~ PATTERN AGAINST WHICH A 
COMPA~ISON WILL BE ~ADE. THE SECOND IS THE TRANSFER ADO~ESS 1~ 
CASE nF A "1ATCH. CURRENTLY THERE M.AY eE ONLY a SUCH PAIQS. 

MACRO 
LXL 
AN)( 
lNE 
TZE 
lNE 
CMPX 
TZE 
JNE 
CMP)( 
TZE 
INE 
CMPX 
TZE 
tNE 
CMPX 
TZE 
INE 
CMPX 
TZE 
INE 
CMPl( 

TZE 
INE 
CMPX 
TZE 
JNE 
CMPX 
TZE 
TRA 
EN0"1 

ZEROSTATADD.BOOLPAT•XFERADO.POOLPAT.xfER•Dn.ETC. 
o.T$SRW1.T PICK UP LOGICAL STATUS 
O.RSSTMK.Dll ISOLATE" STATUS 

'•t'•'' 
# 1 
'#2•.••.2J 
0.#2.ou 
#J 
'#4•.••.20 
0•#4.DU 
#5 
'#6•.••.17 
0.#6.DU 
#7 
'#8'•''•14 
o,,•a,,ou 
#9 
'#10•.••.11 
o.uo.!iu 
#11 
'#12'•''•8 
0,.#12.nu 
#11 
'#14•··•·5 
0.#14.'.'.)U 
#15 
'#16'•''•2 
o.u6.nu 
#17 
$ERROR 
CHECI< 

ZERO SHTU$ TEST 

FIRST PAIR OF TESTS 

SECOND ~AIR OF TESTS 

TMrRD PAIR OF TESTS 

FOURTH PAIR OF T~STS 

FIFTH PAIR OF TESTS 

SIXTH PAIR OF TESTS 

SEVENT~ PAIR OF TESTS 

EIGHTH ~AIR OF TESTS 
DIE ON UNExPECTEO RETURN 
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000674 

LI NE PR I NTE~/ CARD PUNCH MODULE. 

QUEUE MANAGEM~NT -- GENER.AL JNTR(lQUCTION 

1668 
16'>9 
1670 * 
1671 * 
1672 * 
1673 * 
1674 * 
1675 * 
1676 * 
1677 * 
1678 * 
1679 * 
1680 * 
1681 * 
1682 * 
1683 * 
1664 * 
1665 * 
1686 * 
1687 * 
1688 QUEUE 
1689 
1690 
1691 #1 
1692 
1693 
1694 
1695 
1696 
1697 
1698 
1699 
1700 
1701 
1702 
1703 
1704 
1705 
1706 

usE cone: 
HEAD Q 

ouE11E "'1ANAGEMtNT -- GE.NERAL TNTF~ODUCTION 

EACH r:ltJEUE IN THE PROGRAM HAS A 5IMILAR SUUCTURE. A QUFUE' 
CONSI~TS OF A (POSSIBLY EMPTY> LINKED LIST OF BLOCK. TH~ 
POINTERS POINT TO WORD 4 (QSOFFST> OF A BLOCK. THE LINK 
POINTfRS ARE STORED IN WORn J (QSLINK) OF A 9LOc~. THE WORD AT 
LOCATION QlFIRST POINTS TO Q!OFFsT OF THE FIRST ~LOCK OF T~E 
QUEUE. THE LOCATION QSLAST POINTS TO QSOFFST OF THE LAST BLOCK 
OF THF. QUEUE. T~E EMPTY QUEUE IS OENOTED BY THE WORD AT Q!LAST 
POINTING TO Q!FIRST+t. 

QUEUE 

THIS GENERATES A QBLOCK. THIS STRUCTURE MUST AGREE 
WITH TME STRUCTURE DEFINED FOR QUEUE MANAGEMENT. 

MACRO 
USE 
EVEN 
ass 
ARG 
ARG 
ST)( 
s Tl( 

EAX 
TSX 
EAX 
TSX 
ARG 
DEC 
DEC 
DEC 
DEC 
UASCI 
ENDM 

QBLOCK-LnCArION·svMBOL .. AsCil•NAME 
QSTOR PUT ALL QUEUES CONTJQUOUS 

FOR XED 
0 NAME OF QUEUE 
!ERROR FIRST 
G$#l+Q$FIRST+1 LAST 
O .. QS#t+QSLAST .. Dl •XAOD 
a .. 1au +QSLAST 
Q .. Qhl 
L .. QSENGI 
o .. QS#t 
L .. Q~Df.~ 
0 
0 
0 
0 
0 

ENC 

DEC 

BUSY 
~A)C 

AVAIL 
SPARE1 
SPARE2 
ABSREVTATION 
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000674 
000675 
000676 
000677 
000700 
000701 
000702 
000703 

000704 
000705 

000706 
000707 

000012 
000012 
000011 
000701 
000011 
OOOOH 
000716 
onoo10 

525201 
525201 

525202 
525202 

110067.:1 

000674 
0542 15 
23~2 t5 
1152 15 
6022 no 
7552 15 
2342 15 
6012 00 
7412 15 

000704 
525201 

2350 03 
2750 07 

000706 
525202 

2J6r) 03 
2760 07 

000710 
525203 

1708 
1709 
1710 * 
\711 * 
1712 * 
1713 * 
1714 * 
1715 * 
1716 * 
1717 ENQ 
1718 
17t9 
1720 * 
1721 * 
1722 * 
1723 * 
1724 * 
1725 * 
1726 * 
1727 * 
1728 • 
1729 * 
1730 * 
1731 * 
1732 * 
1733 * 
1734 * 
1735 * 
1736 • 
1737 
1738 ENG 
1739 
1740 
1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 

1749 

1750 

81JG9UG 

i:3lJGqUG 

8lJG8UG 

USE CODE 
HEAD Q 

ENQ 

ENQ s11sPEND5 A rAsK UNTIL THE sn:CJFJEO ~uEuF.: CAN AE f•UOF. 
AVAILABLE. 

MACRO 
XED 
ENUM 

QADDRESS 
QU 1 +oixENQ 
ENI'.;! 

ENQ -- SUBROUTINE TO SERIALJ7E RESOURCE USE 

THIS SUBPROGRAM RETURNS IMMEDIATELY Jf THERE lS NO NEED 
TO QUEUE. IF NECESSARY TO 00 so. IT SUSPENDS EXECUTION nF 
THE CURRENT TASK UNTIL A WAKE•UP IS GENE~ATEO BY A DEQ FnR 
THlS ~UEUE AND THE RESOURCE CAN BE ALLOCATED TO THtS TASK. 

CAL.L "'ii TH 

ENTER By 

C(XT) • TBLOCK•AOORESS 
C<XJ> • JBLOCK•ADDRESS 
C<XQ> • QBLOCK•ADD~ESS 

TS'< L.(aENQ 
CLOdBERS ALL BUT C(XTl. C<XJ>• AND C<XL) 
USES NO LOCAL TEMPORARIES 

I NH I 13 
BSS 
ACS 
LOA 
CMPA 
TNC 
STA 
SZN 
TNZ 
STX 
1NH18 
SUGA 
SET 
L.OA 
ORA 
BUQQ 
SET 
l.DQ 
QRQ 
BUGXR 
SET 

SAVE.ON 
0 
AVAIL.D 
AVAtL.~ 
MAX1Q 
*+2 
MAX.r.i 
BUSY.Q 
EN~1 

T.BusY.Q 
RESTClRE 

BUGBUG+l 
BUGBUG.DU 
8UG9UG.DL 

BUGRUG+l 
BUGAUG.DU 
BUGRuG.DL 
(O.x.v.z.Q> 
BUGRUG+1 

ONE MORE BLOCK CURRENTLY ON ~UEU~ 
UPDATE MAX LENGTM OF QUEUE 
• 

JS THIS QUEUE BUSY? 
YES• WILL HAVE TO QUEUF FOR IT 
NO• MARK ~HO JS RESPONSJ9LE 
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a 

000710 525203 2200 03 
000711 525203 2220 OJ 
000712 525203 2230 03 
000713 525203 2240 03 
000714 525203 2250 OJ 
000715 000000 7 U" 0 17 
000716 000004 7470 11 
000717 000004 6200 11 

END OF BINARY CARD LPCP0016 
000720 777777 6or.o oo 
000721 777777 6040 00 
000722 000002 7170 15 

000723 
ono72J 001547 71('10 00 

L I~~ E. PRINTER/ CA~U PU~CM MnDULf 

QUEUE MANAGEMFNT •• EN~ 

LDX o.auG8UG.DU 
LDX x.SUGl3UG.DlJ 
LOX V • 81.JGE-JUG• DU 
LDX z.BUGBUG•DU 
LDX Q.9UGBUG.DU 

1751 TRA o.L 
1752 E"IQt STX L.T$Ti:\.~.T 
1753 EAX o.OFFST.T 

1754 TZE SERROR 
1755 TMl SERROR 
1756 XED XADO.c.1 
1757 EXIT 

TRA SEXtT 

RETURN TO CALLER 
SAVE R~START ADDRESS 
STORE PQJ"ITER WITH OFFSET 

•••DBG 
•••DBG 
J"I QUEUE LINKED LIST OF BLOCKS 
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Q 

000724 

000724 
000724 

000724 000001 3362 07 
000725 000012 0562 15 
000726 000010 2342 15 
000721 777777 6002 00 
000730 000010 4502 15 
000731 000001 6202 15 
000732 000001 1002 15 
000733 000000 6002 17 
000734 000000 2202 15 
000735 777777 6002 00 
000736 777777 6042 00 
000737 777774 6222 10 
000740 000011') 7402 15 
000741 000003 2222 12 
000742 000000 7422 15 
000743 003262 7172 00 
000744 000001 1002 15 

END OF BINARY CARD LPCP0017 

LINE P~l~TfR/ CARO PUNCM Mn~~Lf 

QUEUE M,HJAl;C.MFNT •• Dfl) 

1759 
1760 
1761 • 
1762 • 
1763 • 
1764 • 
1765 • 
1766 • 
1767 • 
1768 IJEr.i 
1769 
1770 
1771 • 
1772 • 

1773 * 
1774 • 
1775 * 
1776 • 
1777 • 
1778 • 
1779 • 
1780 • 
1781 • 
1782 * 
1763 • 
1784 * 
1785 • 
1786 • 
1767 • 
1788 
1789 DE~ 
1790 

1791 
1792 
1793 
1794 
1795 
1796 
1797 
1798 
1799 
18CO 
1801 
1802 
1803 
1804 
1805 

1'.lEQ 

DEQ R~LEAsEs A SERIALLY REUSABLE Rf.SOURCE so THAT ~TMER 
PROCESSES MAY USE IT. OTMER TASKS ARE AUTO~ATICALLY INITIATFn 
BY PUTTING THEM ON THE OSTASK QtJEUE. 

'1ACR0 
XED 
ENDM 

QADDRESS 
Q$#1+GJixDEQ 
DEGI 

THIS sUBROUTINE CHECKS TO 5EE IF ANY OTHER TASKS A~E ASLEEP 
IN THE QUEUE. IF THE QUfUE IS NOT EMPTY. ~ TBLOCK IS TA~EN 
FROM 1 T AND PUT ON THE QUA SK OllEUE TO w ~KE IT U?. TH Is sue­
PROGRA~ ALWAYS RETURNS TO THE CALLER lM~EDIATELY. 

CALL WITH 

ENTER BY 

C(XQl • QBLOCK•ADDRESS 
C<XT> • TBLOCK•ADDRESS 
C<XJ> • JBLOCK•AOORESS 

TSX L.!aDEQ 
OESTRnYS C<Xo>. C(XX) 
USES ~O LOCAL TEM?ORARIES 

INHIB 
BSS 
DEC RM 
LCQ 
ASQ 
SZN 
TZE 
STZ 
EAX 
CMPX 
TZE 
LDX 
TzE 
TMl 
EAX 
STX 
LDX 
STX 
XEU 
CMPX 

SAVE.O"I 
0 
<AVAtL•O> 
1.DL 
AVAtL.":l 
BUSY.Q 
$ERROR 
BUSY.Cl 
o.f IRST+l•Q 
O.LAST.Q 
o.L 
o.F1~sr.Q 
SERROF\ 
SERROR 
x.-OFFST.o 
o.BUSY.Q 
x.LINK.x 
X,.FIRST.Q 
XADD+lASK 
O.LAST.Q 

IF QUEUE IS NOT BUSY 
WE ~RE IN BAD TROUBLE 
MARK QUEUE NOT BIJSY 
ADDRESS OF FIRST ELEMENT 
noES LAST POINT TO IT1 
YES. QUEUE E~PTY •• ~ETURN 
GET oFFsET POINTER TO BLOCK 
•••SLEWJT 
•••uBG 
REL~TE TO TH~ BEGINNING OF BLOCK 
REMEMBER w~o IS RES?QNS19LE 
GET NEXT ELEMENT ON QUFUE 
NOW MAKE IT FIRST 
ADD TO TASK auEuE 
LAST BLOCK ON QUEUE? 
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Q QUEUE MANAGE.ME NT -- DE r.i 

Or')Q745 ccoooo 6012 17 18C6 TN7. o.L NO,. RETURN 
000746 IJ00001 62C2 15 1807 EAX o.FI~ST+i•Cl YES• SET !JP QUEUE TO APPEAR EMPTY 
000747 000001 7402 15 1808 STX C,.LASl.Q Ry MAKING LAST POINT TO FJRST+t 

1809 INHIB RESTORE 
000750 000000 7100 17 1810 TRA o.L RETURN 
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QUEUE MANAGEMF~T -· 9RANCH 1ACRO 

1812 
1813 
1814 * 
1815 * 
1816 * 
1817 * 
1818 * 
1819 * 
1820 * 
1821 * 
1822 * 
1823 * 
1824 * 
1825 * 
1826 * 
1827 * 
1828 * 
1829 * 
1830 * 
1831 BRANCH 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1846 
1849 
1850 
1651 
1852 
1853 
1854 
1855 
1856 
1857 
1858 

USE CODE 
I-IE AU C 

THls MACpO CREATES AN A5YNCHRONous TA5K TO BE PREFOR~EO AT A 
LATER TIME. IT CAN GIVE THE CREATED TASK THE CURRENT TBLOCK 
OR GIVE IT A NEW T8LOCK. EITHfR WAY FOUR PARAMETERS MAY SF 
8ET~EFN THE TWO TBLOCKS. 

pAST T~FOR~ATION IS pLACEO IN TEMPl THqU TEMp4 OF 
THE TASK PLACED ON THE Q~TASK QUEUE. 

CALLS 
HGE:TT 

CL088ERS crxx>. C()(Q) 

MACRO 
TSX 
EAX 
LDX 
INE 
LDQ 
STQ 
INE 
LDQ 
STQ 
INE 
LDQ 
STQ 
INE 
LDQ 
STQ 
INE 
EAX 
EAX 
STX 
EAX 
XED 
IFE 
EAX 
INE 
LDX 
BUGXR 
ENDM 

PAss.xFER AUD.CCTEMP1).C(TEMP2).C(TE~PJ),C(TEMP4l 
O.TSGETT GET A NEW T8LOCK 
x.o.T C<XX> POINTS TO ~EW TBLOCK 
T.TSLINK.X C<XT> POINTS TO OLD TBLOCK 
'#3•.••.2 
#3 
UTEMPt.X 
'#4•.••.2 
#4 

TSTEMP2.X 
'#5•.••.2 
#5 
TSTEMP3. X 
'#6•.••.2 
#6 
TSTE!"IP4, X 
'#l'•'PASS'•l 
T • o. X 
0.#2 
o,,rn1u.r 
Q,Q$QFFST.T 
QSXADO+QSTASK 
'#1'.'PASS'•l 
T • o. X 
'#1'•'PASS'•1 
T•T$LINK.x 
( o. 'l(, 

BRANCH 

SAVE SECONO PARAMETER 

SAVE THIRD PARAMETER 

T ts THE 9LOCI< T~AT ts pAssEO 
PASS NEW BLOCK 
POl~T TO TRANSFER AOORESS 
INTO QUEUE BLOCK 
PREPARF TO QUEUE 
GET ON THE TASK QUEUE 
WHIC~ ~LOCI< TO WE GIVE BACK AS C11R~ENT 
GIVE BACK NEW 9LOCK 

NO, GIVE BACK OLD ~LOCK 
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Q 

0:>0751 

LINE PRINTER/ CARJ PUNCM MnruLF 

QUEUE MANAGEMF~T •• PIJKSTRA'S OESI~N 

1860 
1861 
1862 * 
1863 • 
1864 * 
1865 * 
1866 * 
1667 * 
1868 • 
1869 * 
1870 * 
1871 * 
1872 * 
1873 * 
1874 * 
1875 * 
1876 * 
1677 * 
1878 * 
1879 * 
1880 * 
1881 * 
1882 * 
1883 .. 
1884 * 
1865 * 
1666 * 
1687 * 
1688 * 
1889 * 
1690 * 
1891 • 
1592 • 
1893 • 

USE CODE 
HEAD G 

DtJKSTPA DESlG'-' 

DR. E.w. ntJKSTRA IN His PAPER ON •COOPERATING 
SEQUf~TIAL PROCESSES• EXPLAINS A METMOOOLOGY FOR 
SYNCHRONIZING ASYNCH~ONOUS TASKS BY MEANS OF 'SEMAPHORES• 
AND Two PRIMITJVES--THE 'P-OPERATION' ANO THE 'V-OPERATl~N·. 
THESE ?RJMJTtVES OPERATE UPON SEMAPHORES AND REPRESENT 
THE ONLY w•y JN wHIC~ THE CONCURRENT PROCESSES (TASKS) MAy 
ACCES~ T~E SEMAPHORES. 

nEFlNITIONs THE V•OPERATION IS AN OPERATION wITH ONE 
ARGUMENT. WHICH MUST 8E THE IDENTIFICATION OF A SEMAPHORF. 
ITS FIJNCTIOM IS TO INCREASE THE VALUE OF ITS U~c;IJMfNT 
5EMAPHORE By 1 AND AwAKEN ANY TASK WAITING ON THAT sEMAPHORE. 
THIS JNCREASE AND A~AKENING IS TO RE REGAROEO •S AN INOlvts­
lBLE OPERATION. 

nEFINITION51 THE P·OPER•TtON ts AN OPERATTON WITH O~E 
ARGUME~T. WHICH MUST BE THE IDENTIFICATION OF A SEMAPHORF.. 
ITS FtJNCT I ON IS TO OE CREASE THE VALUE OF I TS ARGUl'IENT SE14A• 
PHORE AND IF THE ARGUMENT SEMAPHORE VALUE SHOULD GO NEGATIVE 
THE TASK DOING THE P-OPERATlON IS ALOCKEO WAITING FOR 
THE SEMAPHORE TO GO NON-NEGATIVE. THJS DECREASE AND POTENTIAL 
BLOCKING IS TO BE REGARDED AS •N INDIVISIBLE OPERATION. 

TT Is THE P-OPERATION. WHICH RfPREsENTs THE POTENTIAL 
DELAY. VIZ. WHEN A PROCESS INITIATES A P·OPERATION ON A ~EMA· 
PHORE. THAT AT THAT MOMENT IS • O• IN THIS CASE TME TASK 
EXECUTING THE P.OPERATTON JS BLOCKED AND CAN NOT BE REST4RTED 
UNTIL A V•OPfRATION IS DONE ON THE S•ME SEMAPHORE• 

5J 
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000751 
000752 
000753 
000754 

000755 
000756 

000757 
000760 

000761 
000762 

G 

000751 
000000 7242 15 
000001 1242 03 
000000 4442 15 
000767 6022 00 

0:10755 
525204 

525204 2352 03 
525204 2752 07 

000757 
525205 

525205 2362 03 
525205 2762 07 

000761 
5?.5206 

525206 2202 o.J 
525206 2222 OJ 

L t N E P q l 'J T ER I C A ~ iJ ~ U '~ C 1-4 M n D \ J LE 

QUEUE MANAG~~F~T -- P tDOWNl 

1895 
18Q6 

t8Q7 * 
1898 * 
1899 * 
1900 * 
1901 * 
1902 * 
1903 * 
19C4 * 
1905 p 
1906 
1907 
19C8 
1909 * 
1910 * 
1911 * 
1912 * 
1913 • 
1914 * 
1915 * 
1916 * 
1917 • 
1918 • 
1919 * 
1920 * 
1921 * 
1922 * 
1923 * 
1924 * 
1925 * 
1926 * 
1927 
1928 p 
1929 
1930 
1931 
1932 
1913 

BUGBUG 

1934 
BUG RUG 

1935 
BUG~UG 

USE CO'JF 
HE.Au ~ 

P Dt::CREME.NTS A 5EMAPHORE COUNT Al\JD IF THE COIJNT c;l-jrJ11LD 
GO NEGATIVE SUSPENDS THf CURRft..iT USK 1JNTJL Tl"IE <;fMAPHl')RF 
IS RAISED. 

MACRO 
EAX 
TSX 
ENDM 

SE~APHORE•ADCRESS 

Q.#1 ~AKE Q Pl')INT TO SE~AP~nRE 

L.Q$P CALL SU8ROUTIN~ 
p 

P •• SUBROU Tl NE 

T~ls s0URB0UTl~E RETURNS IMMEDIATELY IF THERE ts NO ~EEO 
TO QUEU!. IF ~ECESSARY TO on so. IT SUSPENDS ~X~CUTION nF 
THE Ct1RRENT TASK UNTIL A WAKE•liP IS GENERA.TEO BY A V <UP> 
FOR T~IS QUEUE AND TME RESOURCE CAN PE ALLOCATFD TO THIS TASK. 

CALL ~ITH 

ENTER 9Y 

C(XQ) • SEMAPHORE•ADDRESS 
C(~T> • TBLOCK•ADDRESS 
C<XL> • RETURN•ADORESS 

TSX L.(;ISP 
DESTROYS ALL BUT CCXT>. C(XJ>. AND CtXL> 
USES ~O LOC~L TEMPORARIES 

INHI8 
SSS 
LXI.. 
SBLX 
SXL 
TNC 
Bu GA 
SET 
LDA 
ORA 
BUGQ 
SET 
LDQ 
ORGl 
8UGXR 
SET 
LOX 
LDX 

SAVE.ON 
0 
z. o. Q 

z.1.nu 
z.o.o 
Pl 

BUGl3UG+1 
BUGBuG.ou 
BUGRUG.OL 

BUGBUG+l 
BUGBuG.ou 
BUGBUG.DL 
<o.x.v.z.G> 
BUGBUG+l 
o.sUG8UG•DU 
x.~uGBuG.DU 

GET Sf ~APHORE 
LET SE~a•SEM•l 
AND SAVE IT 
WILL Hf HAVE TO ~ANG? 

No. RuG REGISTER~ 
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Q ~UElJE MANAGEME~H -- P ( DC'JWN > 

000763 525206 2232 OJ LOX Y.8UGE?UG,.Dll 
000764 525206 2242 OJ LDX Z•9UGBUG•DU 
000765 525206 2252 03 LOX c.auGBuG.Du 
00076t> ooooco 71('2 17 1936 TRA O.L 
000767 OC0004 7472 11 1937 Pl STX L.T$TRA.T SAVE RESTART A OD RESS 
000770 000000 7412 15 1938 STX T.O.Q STORE POINTER TO TBLOCK 

000771 1939 EXIT 
000771 001547 7102 00 TRA $EXIT 

1940 lNHIS RESTORE 



MBr? 

END 

01 09-17-71 

OF 91NA~Y CARD 
000172 000000 
000773 000001 
000774 000000 
000775 000777 
000776 000000 
000177 000000 
001000 000004 
001001 777777 
001002 777777 
001003 003262 

noon2 

000772 
LPCP0018 
7222 15 
0222 03 
4422 1.5 
6002 00 
6052 17 
2202 15 
6202 10 
6002 00 
6Q42 00 
7172 00 

001004 
525207 

LINE PRl~TE~/ CARU PUNCH MnDULE "~GE 

QUEl.IF. t.AANAGE"1FNT •• V (UP) 

1942 
1943 
1944 * 
1945 * 
1946 * 
1947 '* 
1948 * 
1949 '* 
1950 * 
1951 v 
1952 
1953 
1954 
1955 * 
1956 • 
1957 * 
1958 * 
1959 • 
1960 * 
1961 * 
1962 * 
1963 * 
1964 * 
1965 • 
1966 * 
1967 * 
1968 * 
1969 * 
1970 * 
1971 * 
1972 * 
1973 * 
1974 * 
1975 * 
1976 * 
1977 
1978 v 

1979 
1980 
1961 
1962 
1983 
1984 
1985 
1986 
1967 
1988 
1989 

BUGBUG 

USE CO'JE 
HEAD Q 

V (UP) 

v l~CREMENTs A sEMA?HORE AND RESTART~ ANY TAs~ wAtTl~G 
ON T~AT SEMAPHORE. 

r>1ACR0 
EAX 
TSX 
ENDM 

SEMAPHnRE•AODRESs 
Q•#l MAKE Q POINT TO SEMAPHORE 
L.~iv CALL SUBROUTINE 
v 

V -- SUBROUTINE 

THIS SUBROUTINE INCREMENTS T~E sEMApHORE FLAG. IF THE CnUNT 
IS STILL LESS THAN OR EQUAL TO ZERO. THE~ THE SU3ROUTINE 
TAKES THE SLEEPING TASK AND WAKES HIM UP BY PLACING THE 
TASK nN THE Q$TASK QUEUE. THIS SUBROUTI~E ALWAYS RETURNq 
TO THE CALLER IMMEDIATELY. 

BY DE~IGN. NO ~ORE THAN ONE TASK EVER WAITS ON A 
PARTICULAR RESOURCE. SAVVY1? 

CALL wITH 

ENTER BY 

CcXQ) • SEMAPHORE-ADDRESS 
C<XT> • TBLOCK•ADORESS 
C<~Ll • RETURN•ADORESS 

TSX L•t:>SV 
DESTRnYS CcXO). C(XX) 
USES NO LOCAL TEMPORARIES 

INHIB 
ass 

LXL. 
ADLX 
SXL. 
TZE 
TPI. 
L.D X 
EAX 
TZE 
TM I 
XED 
BUGU 
SET 

SAVE.O\I 
0 

x. o. Q 
x.1.ou 
x. o. Q 
•+2 
o.L. 
o,. o.c;i 
o ... OFFST.o 
!ERROR 
$ERROR 
XADD+HSK 
(Q,.Q) 

BUGBUG+1 

GET SE~APHORE 
SEM&•SEM+1 
SAVE IT 
IF SEM<•O• THEN AWAKEN 
NO. JUST RETURN TO CALLER 
GET POINTER TO TBLOCK 
GET OFFSET POI~TER 
•••LlBG 
•••DBG 
ADD TT TO TASK QUEUE 
RUG IT 
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Q auEuE MANAGEMF:NT •• V ( uP) 

001004 525207 22C'2 03 LOX o.9uGeuG.DU 
001005 cooooo 7402 15 STX o. o. Q 

001006 1990 9UG)(R <O•Xl 
525210 BUG BUG SET euGl3uc~ + 1 

001006 525210 2202 03 LOX 0•BUG8UG,.DU 
001007 525210 22('2 OJ LD)( x .. BuGeuG ... DU 
001010 000000 7102 17 1991 TRA 0.1. ~ETURllJ TO CALLER 

1992 INH18 RESTORE 



MBR 

C\01011 
O'J'-60 
003260 
0032b0 

003260 777777 caoo oo 
003261 003261 0000 no 
003262 003261 7400 54 
OOJ26J 003261 7400 (10 
003264 003260 6250 00 
003265 000674 7o7o no 

END OF BINARY CARD LPCP0019 
003266 003260 6250 00 
003267 000724 7070 00 
003270 000000 0000 00 
003271 000000000000 
003272 000000000000 
003273 000000000000 
003274 000000000000 
003275 124101123113 

Llf\JE PRl"JTE~/ CARO PU~CH M~!j!JLF 

QUEUES -- QiTASK QUEUE 

1994 
1<ns • 
1996 * 
1997 * 
1998 * 
1999 * 
2000 * 
2001 * 
2002 • 
2003 * 
2004 * 
2005 * 
2006 

TASK 

HEAD Q 

THIS QUEUE ts usED TO 5Cl4EDlJLE. THE ACTIVITY OF Ti-4E PROCE~SOR 
ENTRIFS ARE MAnE BY THE USE OF THE NOR~AL XEO ~SAOn 
FEATU~E AND ALSO BY AN XEO CHAIN INSTtr.ATEQ 9Y THE A~TION OF 
A TR~~ BEING S?RUNG BY THE EXECUTIVE. E~TRIES ARE REMOV~O av 
A SPECIAL PROG~AM MODULE WHICH IS CALLED BY TMF EXIT MAC~O 
WHENEVER THE P~OCESSOR IS FREE TO WORK ON ~ NEW TASK. 

QUEUE 
USE 
EVEN 
ass 
ARG 
ARG 
STX 
STX 
EAX 
TSX 

EAX 
TSX 
ARG 
DEC 
DEC 
DEC 
DEC 
UASCI 

TASK 
QSTOR 

0 
SE~ROR 

0$TASK•QSFIRST+1 
O.Q$TASK+QSLAST•DI 
O.r;iSTASK+QSLAST 
Q•Q$TASK 
L.~$ENtJ 

ChQUASK 
L.QSDE':l 
0 

a 
0 
a 
0 
1. TASK A88REvIATION 
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('103276 
003276 
noJ276 
003276 

003276 777777 oocio oo 
003277 003277 0000 00 
003300 003277 74(10 54 
003301 003277 7400 00 
003302 003276 6250 00 
003303 000674 7070 00 
003304 003276 6250 00 
OOJ3Q5 000724 7070 00 
003306 000000 ooro oo 
003307 000000000000 
003310 000000000000 
003311 000000000000 
003312 000000000000 

END OF BlNARy CARD LPCP0020 
003313 103117122105 

LINE pqll\ITER/ CARO ?UNCH "10DULE "AGE 

QUEUES •• QSCnRE QUEUE 

2008 
2009 * 
20t0 * 
2011 * 
2012 * 
2013 * 
2014 * 
2015 * 
2016 * 
2017 

CORE 

CISCORE QUEUE 

THIS QUEUE HOLOS THOSE TASKS WHICH REQUIRE MEMORY ALLOCATIONS 
WHEN A PRIOR MEMORY RlOUEST IS IN ~PERATlON. THIS TS NOT 
TO dE CO~FUSED WITH THE THE FREE MEMORY LIST. 

QUEUE 
USE 
EVE"' 
ass 
ARG 
ARG 
STl< 
STX 
EA lC 

TSX 
EAX 
TSX 
AR(; 
DEC 
DEC 
DEC 
DEC 

UASCI 

CORE 
QSTOR 

0 
$ERROR 
CJSCORf+QSFIRST+1 
o.QSCO~E+QSLAST.nt 
O. (aCORE+QSLA ST 
o. racoqE 
L.QSENQ 
o.oscoRE 
L.QSDEQ 
0 
0 
0 
0 
0 

1.CORE ABBREVIATION 
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OOJ35J 
003354 

003355 
003356 

0 

(I 01011 

n.o~J5J 

00377C 000000 
000000 oocooo 

000000 000000 
003770 OOC'OOO 

(\01011 

I_ I NE PR I '\JTEq/ CARD ~IJNCH "'lr'li:;lllf 

2019 
2020 
2021 * 
2022 * 
2023 • 
2024 * 
2025 • 
2026 • 
2027 * 
2028 * 
2029 * 
2030 * 
2031 * 
2032 * 
2033 • 
2034 • 
2035 • 
2036 • 
2037 • 
2038 • 
2039 • 
2040 • 
2041 • 
2042 • 
2043 
2044 FIRST 
2045 
2046 • 
2047 • 
2048 LAST 
2049 
2050 

USE 
HE Al.) 

GENE~AL I~TRODUCTIO~ 

COD~ 
R 

GENERAL INTRODUCTl~N 

BELOW ts THE F~EE ME~ORY LIST. TH~ LIST CONslsTs OF A 
POSSI~LY E~~TY LINKED LIST OF BLOCKS• THE FORWARO/BACKWARn 
POlNTfRS OF A ~LOCK POINT TO T~E FIRST WORD OF THE SUCCEEDING/ 
PRECEEOING BLOCKS. RESPECTIVELY. TME LtNK POINTERS ARE 
STOREO IN ~OROS 0 AND 1• RESPECTIVELY. OF THE BLOCK. 
HENCE THE MINl~AL SIZE OF A BLOCK IS TWO (2) waR~S. THE 
TOTAL LENGTH OF THE HLOCK IS ALSO KEPT IN WORD O. Ry 
DESIGN CONVENTIONS• THE POINTERS ARE UPPER HALF QUANTITIES 
ANO THE LENGTH IS A LOWER HALF QUANTITY. TME EM?TY LIST 
IS DENOTED BY THE FOR~ARD LINK OF THf •FIRST• POINTING T~ 
'LAST• AND 8Y THE BACKWARD LINK OF 'LAST' POINTING TO •FtRST•. 

NOTE rHAT ALL •LLOCATIONs ARE DONE IN MULTIPLES OF EIGHr: 
A BLOCK MUST BE Df•ALL~C•TED AS ONE ENTITY. NO ?ARTIAL ~~LEASES 
ARE ALLOWED. 

usE 
ZERO 
ZERO 

ZERO 
ZERO 
USE 

FREE MEMORY LIST 

STORE 
SNEXTF.o 
o. 

o.o 
$NEXT~. 
PREVIOUS 

FORWARD LINK/ LENGTH OF 9LOCK 
BACKWARD LINK/ <~OT USED> 

FORWARD LINK/ LENGTH OF qLOCK 
BACKWAPD LINK/ <NOT USfD> 
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R 

001011 

LINE PRl"ITE~/ CARiJ ~UNCH MODLJLf 

2052 
2053 
2054 * 
2055 * 
2056 * 
2057 * 
2058 * 
2059 * 
2060 * 
2061 * 
2062 * 
2063 * 
2064 * 
2065 * 
2066 * 
2067 * 
2068 * 
2069 * 
2070 * 
2071 * 
2072 * 
2073 * 
2074 GETC 
2075 
2076 
2077 
2078 
2079 * 
2080 * 
2081 * 
2082 * 
2083 * 
2084 * 
2085 * 
2066 * 
2087 * 
2088 * 
2089 * 
2090 * 
2091 * 
2on RELC 
2093 
2094 
2095 
2096 

MACROS 

USE COOE 
HEA.D R 

rHE FOLLOWING ~Ar,ROs ARE usEO TO ALLOC•TE/OEALLOCATE BLO~Ks 
OF CORE. ONLY INDEX REGISTER J IS GUARANTEED ACCROSS TH~SF 
CALLS. 

GETC MACRO 

CALL wITH 
Cell> • NUMdER•OF-WORDS-REQUESTEO 

ENTER gy 
TSX L,.!UGETC 

RnURNS TO O,.L 
RETURNS WITH 

MACRO 
INE 
LOA 
TSX 
ENDM 

Cc•u> • RUFFER•ADORESS 
CCAL> a BUFFER•LENGTH 

WORD-COuNT-ADDREss/ ••• 
•#1•,.••• 
#1 
L,.RSGETC 
GETC 

RELC MACRO 

CALL WITH 
CCAUl • 9UFFER•AOORESS 
CCAL> • BUFFER•ADORESS 

ENTER BY 
TSX L.RSRELC 

Rf TURNS TO O.L 
RETURNS WITH 

MACRO 
INE 
LDA 
TSX 
ENDM 

DESTROYS CfA) 

RELEASE•ADDRESS&CQUNT/ •A• 
'#1•,.•A• 
#1 
L. !URELC 
RELC 
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R 

IJ01011 

001011 
001011 

001011 000010 7530 11 
001012 

001012 003302 7170 00 
00101J 

001013 000014 2350 11 
001014 000007 0350 07 
00101!5 777170 3750 07 
001016 777777 6000 00 
001017 004001 1150 07 
001020 777777 6030 00 
001021 000014 7550 11 
001022 000000 6350 05 
001023 000016 7550 11 

2098 
2099 
2100 * 
21c1 * 
2102 * 
2103 * 
2104 * 
2105 * 
21C6 * 
2107 * 
2108 * 
2109 * 
2110 * 
2111 * 
2112 * 
2113 * 
2114 * 
2115 * 
2116 * 
2117 • 
2118 * 
2119 * 
2120 * 
2121 * 
2122 * 
2123 * 
2124 * 
2125 * 
2126 * 
2127 * 
2128 * 
2129 * 
2130 * 
2131 * 
2132 * 
2133 
2134 GETC 
2135 
2136 

2137 GETCl 
2138 
2139 
2140 
2141 
2142 
214::5 
2144 
2145 
2146 

USE CODE 
Hf.AD R 

ALLOCATION 

THIS sU8ROUTINE REMOVES A BLOC~ OF N WORDS FROM T~E FREE 
MEMORY LIST. JF THERE IS NO BLOCK OF N woqos OR GREATER 
ON T~E FREE LIST. THERE A REQUfST FOP MORE ~~~ORY IS MAO~. 
AND Tto;E PROC~SS IS REPEATED. SINCE MP10RY REQttfSTS ARE 
OF THE TRAPPING MME BRAND. IT IS NECESSARY Tn FJqsT 
CHECK TO SEE IF A MEMORY REQUEST IS CURRENTLY J~ OPERATION. 
IF SO. THEN THIS REQUEST 1$ PUT TO SLEEP BY QUEUEING IT 
ON THE QSCORE QUEUE. WHEN THE MEMORY REQUEST COMPLETES 
THE NEXT ITEM f IF ANY> ON QiCO~E IS AWAKENED. CORE ALLO­
CATIO~ IS ON A FIRST FIT BASIS. THIS IS TO ALLOW HOLES 
TO FLnw TOWARD HIGHER MEMORY. 

CALL AV 
TSX L.RSGETC 

CALL wITH 
CfAL> • NUM8ER•OF·WORDS·REQUESTfO 
CCT) • TRAP BLOCK 

CALLS 
ENQ CCIRE 
RS MORE 
RSRELC 

DEQ CORE 
RETURNS WITH 

Cf AU> • ADDRESS 
CCAL> • NUMBER OF WORDS 

EXIT TO O.L 
PRESERVES ALL REGISTERS EXCEPT C(A) 
USES TEMPORARIES TSTEM9 THRU T~TEM16 

usE 
BSS 
SREG 
ENQ 
XEO 
ess 
LDA 
ADL.A 
ANA 
TZE 
CMPA 
uC 
STA 
EAA 
STA 

CODE 
0 
T$TEM16. T 
CORE 
QSCORE+QSXENQ 
0 
TiTEM12.T 
7.DL 
•011777 O• DL 
SERROR 
SRQMAX•OL 
SERR0R 
TSTEM12.T 
Q,, Al. 
UTEMlO•T 

SAVE ALL REGISTERS 
AND GET ON THE CORE ~UEUE 

RESTORE A AND 
ROU"'4D UP LENGTH 
TO A MULTIPLE OF 8 
•••BLEW IT 
HOW MUCH IS REQUESTED 
TOO MUCH1 
SAVE NEW LENGTH 
MOVE ~ENGTH TO AU 
SAVE FOR INDEX REGISTER OPERATIO~S 



MBR 

END 

END 

01 09-17-71 

R 

01')1024 l)f'.10014 
001025 003353 

001026 OC0302 
001027 000000 
OF Blt\A~Y CARD 
001030 001035 
001031 001035 
001032 000000 
001033 001026 
001034 001077 
001035 000014 

001036 
001037 
001040 
001041 
001042 
0!')1043 
001044 
001045 
001046 
001047 
001050 
001051 
001052 
001053 

001054 

000001 
oooooc 
ocor:ioo 
000016 
001051 
777777 
00001e 
000000 
000000 
000001 
000000 
000000 
000001 
000001 

003304 

10.:764 

(101024 
23~(1 11 
224(' 00 

001026 
5002 00 
11 so 14 
LP(P0021 
6Q('lO 00 
5020 no 
224 Cl 14 
6010 00 
7100 00 
7440 11 

2230 14 
2220 14 
7200 14 
1200 11 
6000 00 
6040 OD 
0240 11 
440 ('l 1 4 
7 420 14 
7440 12 
5220 14 
7420 13 
45(\0 12 
7430 12 

001054 
7170 00 

001055 000014 2350 11 
Of BINARY CARD LPCP0022 
001056 777777 3750 01 
001057 777777 6240 05 
001060 000010 7350 00 
001061 001400 6200 05 
001062 000000 4310 07 
001063 000014 2220 11 
001064 000002 6230 12 
001065 000000 5602 04 
001066 000000 7570 12 
001067 000000 7570 13 
001070 002000 1240 03 
001011 001065 6030 00 

Ll~E PRll\JTER/ CARU PUNCH MOCLILF 

CORE "'IANAGEh1ENT ALL~CAT ION 

2147 C:;fTC3 
2148 
2149 
2150 GETC6 
2151 
2152 

2153 
2154 
2155 
2156 
2157 
2158 GETC7 
2159 * 
2160 * 
2161 * 
2162 
2163 
2164 
2165 
2166 
2167 
2168 
2169 
2170 
2171 
2172 
2113 GETC4 
2174 
2175 
2176 

2177 * 
2178 * 
2179 * 
2180 

2181 
2182 
218J 
2184 
2185 
2186 
2187 
2188 GETC8 
2169 
2190 
2191 
2192 
2193 * 

SSS 
LDA 
LDX 
SSS 
RPL 
CMP• 

0 
T$TF.:M12.T 

z.FIRST 
0 
•TNC.l7E 
o.z 
GETC7 
GETC7 
z.0.1 

GET ~ACK REQUEST 
GET PTR TO FIRST FREE RLOCK 

RUM DOWN LINl<EO LIST 
FOR A aLOCK SIG E~OUG~ 

FOUND A BLnCK THAT IS 'JUST RIGHT• 
MORE THAT BIG ENOUGH 
GET BACK PTR OF WHERE Wf LEFT OFF 

TZE 
TNC 
LDX 
rNZ 
TRA 
STX 

GETC6 
MORE 
z.rnE'~12.T 

IF NOT AT ENO OF LIST• KEEP SEARCHING 
WQN•T FIT ANYWHfRE. GET MORE C~R~ 
SAVE PTR T~ RLOCK TO RETURN TO CALLER 

Z POINTS TO 9LOCK TO DfLINK 

LDX 
LOX 
LXL 
SBLX 

Y.LJNKB.7 
"•Ll~KF.z 
a.LEN.! 
O.T$TEM10•T 
GETC4 

AssIGN y TO PREDECEssOR 
AND X TO SUCCESSORE 
GET THE LENGTH OF THIS BLOCK 
MINUS THE AMOUNT REQUIREO 
Al-I HA• BLOCK JUST FITS 
**•dLEWIT 
SET z TO START OF ExcEss OF BLOCK 

TZE 
TMI 
ADLJ( 
SXL 
STX 
STX 
EAl< 
STX 
STZ 
STX 
DEQ 
XED 

$ERROR 
z.rsTE.MtO•T 
o.LEN.7 
X,,LtNKF.Z 
z.LINK9.x 
x.o.z 
X•LJNKF•V 

SET THf LENGTH OF THE RE~AINING RLOCK 
SET FORWARD LINK OF REMAINING BL~CK 

BACKWARD 
COPY Z INTO X FOR FUOGE 

LI NKB. X 
SET FORWARO LINK OF PREDECESSOR 
***OBG 

v.L.INKB.x 
CORE 
Q.SCORE+QUDEQ 

ZERO BLOCK FOR USER 

LOA 

SET BACKWARD LINK OF SELF 
SEE IF ANYONE ELSE WANTS CORE 

GET LENGTH 

ANA •1•DL MASK TO COUNT 
EAX z.-1.AL SAVE COUNT MINUS ONE IN l 
ALS 10•2 PUT COUNT IN REPEAT FIELD 
EAX O.BSABIT+BSBBIT•AL TERMINATE CONDITIONS AND 
FLD O.DL CLEAR AQ 
LOX X,,TSTEM12•T GET STARTING ADDRESS 
EAX v.2.x SET SET INOEX REGISTER 
RPDX •4 ZERO MEMO~Y LIKE MAO 
STAQ o.x C~ONK 
STAQ o.v CHONK 
SBLX z.s1K.DU REMOVE A K AS OO~E 
TRC GETC8 TEST FOR MOPf 

COU"IT 

• 
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MBR ot 09-17-71 lli.764 LINE PRlNTE~/ C•RO PUNCH MnIJuLE a AGE 6d 

R CORE "1ANAGEMEl\JT -- /\LU1CA TI ON 

2194 * FINIS~ UP 
2195 * 

001072 2196 GETC5 Bss 0 
Ot'll072 C0001~ 322(1 11 2197 LCX x.rin:~..,10.r GET COMPLEMENT OF LENGTH Tr'J RETURN 
00107J 003320 0420 00 2198 ASX X.UVATL REDUCE AVAIL av THAT A~OIJ"1T 

001074 777777 6Q.4(\ 00 2199 TMI $ERROi" *••BLEWJT 
001075 00001C o73o 11 2200 LREG UTE~16.T RES TORE REGISTERS 
001076 000000 7100 17 2201 TRA O.L RETURN 



MBR 

001077 
001100 
001101 
001102 

R 

003323 
001000 
003323 
001301 

ENO OF BINARY CARD 
001103 003323 
001104 001000 
001105 001000 

001106 001110 
001107 001024 

001077 

001077 
2220 00 
0220 03 
7420 00 
7070 00 

001103 
l.PCP002J 
2350 ()0 
1350 03 
2750 07 

001106 
7070 00 
71 Of'.' 00 

LI NE PR l "ITE~/ CARD PtJ"ICH M('lDULE 

2203 
2204 
2205 * 
2206 * 
2207 * 
2208 * 
2209 * 
2210 * 
2211 * 
2212 * 
2213 * 
2214 * 
2215 * 
22~6 * 
2217 * 
2218 * 
2219 * 
2220 * 
2221 * 
2222 * 
2223 * 
2224 * 
2225 MORE 
2226 
2227 
2228 
2229 
2230 MOREl 

2231 
2232 
2233 
2234 

2235 

FffGUEST !11C'1RE 

USE CODE 
HEAD R 

REQUEST MORE 

THls ~U8R0UTINE DOES A REQUEST FOR MORE MEMORY• IT ASKS 
FOR ONF. CORE U~IT. UPON THE SUCCESSFUL COMPLETJnN OF TH~ 
RfQUE5T. THE NEW MEMORY IS LINKED ON THE FREE LIST ev 
CALLING RELC. 

CALL By 
TRA MQ~E (O~LY •GETC• SHOULD CALL T~IS ROUTtNE) 

CAl..L ~ l Tio" 
CCT> • TRAP•BLOCK 

CALLS 
ScHS£G 
RSRELC 

EXIT TO RSGETCJ 
OESTRnvs <ALL ~EGISTERS> 
USES NO LOCAL TEMPORARIES 

ass 
LDX 
ADLX 
STX 
TSX 
ass 

LDA 
SBl..A 
ORA 
Rfl..C 
TSX 
TRA 

0 
X.SMTO" 
X.SHQUAN.DU 
x.SMTOP 
L. MREQ 
0 

$MTOP 
!MQUAN,,DU 
SMQIJ.AN.DL 
.A 
L•RSRELC 
GETC3 

GET CURRENT TOP OF MEMORY 
ADD ONE CORE UNIT 
SAVE NEw ExPECTEO TOP 
REOUf ST "1EMO~Y 

GET BACK OLD TOP OF MEMORY 
IN AU 
.AND LENGTH IN AL 
NOW DO A RELEASE TO LINK ON FREE LIST 

TRY AGAIN 
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001110 
QOJUl 
001112 
001113 
001114 
001115 
001116 
OOU17 
001120 
001121 
001122 
OOU23 
001124 
001125 
001126 
001127 

R 

00111\J 

001110 
001110 

003400 7530 00 
777777 3750 03 
003406 7550 00 
003322 2350 00 
003323 2360 00 
003406 1110 oo 
777777 6010 00 
003406 2220 00 
003404 7200 00 
777777 6000 00 
003406 0400 00 
000000 4400 12 
00340f> 1110 00 
777177 6010 00 
003353 2220 00 
001131 7100 00 

END OF BINARY CARD LPCP0024 
001130 000000 2220 12 
001131 001144 6000 00 
001132 003404 1020 00 

LINE P~I!\JTER/ CA~D PUNCH MODULE 66 

CORE MANAGEMEt-.~T DE•ALLOCATION 

2237 
2238 
2239 * 
2240 * 
2241 * 
2242 * 
2243 * 
2244 * 
2245 * 
2246 * 
2247 * 
2246 * 
2249 * 
2250 * 
2251 * 
2252 * 
2253 * 
2254 * 
2255 * 
2256 * 
2257 * 
2258 * 
2259 * 
2260 * 
2261 * 
2262 
2263 RELC 
2264 
2265 
2266 
2267 
2268 
2269 
2270 
2271 
2272 
2273 
2274 
2275 
2276 
2277 
2278 
2279 
2280 * 
2281 * 
2282 * 

2283 
2284 
2285 

USE CODE 
HEAD R 

nE-ALLOCATION 

THls ~OUTl~E LINKS T~E 'REL~AsFO• BLOCK OF MEMnRY tNyO 
THE FREE ME~ORV LIST ACCORDING TO THE ~LOCK•S ADORESS. 
Sl~CE T~E FREE LIST IS ORDERfO 9V 8LOCK ADOR!SSES FROM 
LOWEST TO HIGHEST• I~ OROER TO MAKE INSERTIONS AND OE• 
LETlO~S EASIEST THf.RE IS ASSOCIATED WITH EACM BLOCK A 
FORWARD AND ~ACKWARO POINTER AS WELL AS A COUNT OF TME 
TOTAL NUMBER OF WORDS IN THE BLOCK. 

CALL RY 
TSX l•~SRELC 

CALL WITH 
CCAU> • BLOCK•ADDRESS 
C<AL) • LENGTH 

CALLS 
R$MEMC~ <CONDITIONALLY> 

EXIT TO O.L 
PRESERVES ALL ~EGISTERS EXCEPT C<A> 
USES LOCAL TEMPORARIES MREG THPlJ MREG+7 

usE 
ass 
SREG 
~NA 

STA 
LOA 
LDQ 
CWL. 
TNZ 
LOX 
LXL 
TZE 
ASX 
SXL. 
CWL 
TNZ 
LOX 
TRA 

LOX 
TZE 
CMPX 

cooe: 
0 
MREG 
-1.ou 
TEMP 
SMTOPO 
SM TOP 
TEMP 
SERROR 
X.TE~P 
O.MREG+4 
SERROR 
o. TEMP 
o.LEN.x 
TEMP 
SERROR 
X.FtRST 
•+2 

X.LINKF.X 
RELC2 
X.JNSRT 

RELEASE A 8LOCK OF MEMORY 
SAVE REGISTERS 
ISOLATE RELEASE ADDRESS 
SAVE FOR TEST 
TEST TC SEE IF ADDRESS 
OF ~LOCK TO BE RELEASED 
TS 1N BUFFER AREA 
BLEW IT 
GET INSERT ADDRESS 
GET LENGTH 
•udLEW IT 
AOO TO STARTING ADO~ESS 
SAVE It-. BLOCK 
TEST IF ALL ts IN ~AN~E 

*••i:iLEWIT 
GET POINTER TO FtRST FREE BLOCK ~F FREE LIST 
ENTER SEARCH LOOP 

GET PTR TO NEXT BLOCK ON FREE LIST 
UIO WE JUST FALL OFF THE END OF THE LIST? 
NO.~RE WE POINTING PAST T~E ~OLE? 
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Or:ll13J 

001134 
001135 

001136 
Onl.137 
001140 
001141 
01')1142 

001143 

001144 
001145 

001146 
001147 
0011so 
001151 
001152 

R 

001130 60~(1 00 

00!.134 
003A04 2240 00 
000001 2230 12 

000001 4500 14 
000001 7430 14 
COO".lOO 7420 14 
000001 74AO 1/. 
000000 744n 13 

001146 7100 00 

001144 
003355 622n oo 
001134 71('1(') 00 

001146 
001206 7o7o oo 
000000 62~~0 14 
000000 6240 13 
003404 7441'1 00 
r:io1206 7o7o oo 

67 

CO~E MANAGE~ENT TJ!:-ALl.OCAll(HJ 

2286 
2287 * 
2288 • 
2289 • 
2290 * 
2291 * 
2292 RELC1 
2293 
2294 
2295 
2296 
2297 
2298 
2299 
2300 
2301 
2302 
2303 * 
2304 * 
2305 * 
2306 RELC2 
2307 
2308 
2309 * 
2310 * 
2311 * 
2312 * 
2313 * 
2314 * 
2315 * 
2316 * 
2317 * 
2318 * 
2319 * 
2320 RELC3 
2321 
2322 
2323 
2324 
2325 

TNC Nn. LO(lK AGAJN 

LOCATED POsIT!~N OF ~LOCK WITH XR-X POINTI~G TO succEsso~ 

sss 
LOX 
t.Dl( 

STZ 
sn 
sn 
s Tl< 
s TlC 

TRA 

0 
7.tNSRT 
¥.LtNKq.x 

Ll\JKR.7 
Y.LtNK'3.Z 
X.LJ!'ll<F.7 
Z.LJNKr:J.X 
Z•LINl<f•Y 

RELC3 

NOW 7 POINTS TO INSERT 
*** Y POINTS TO PREDECESSOR 
*** X POINTS TO SUCCESSO~ 
•••DAG 
SET RACKWA~D LINK OF INSERT 

FORIORO 
RESET SUCCESSOR'S g4CKWAqD LINK 
AMr FINISH LINKING BY RESETTING PREDECESSOR• 
•••FORWARD LINK. 
NOW 00 SOME RE•COMBINING 

RELE4~ED BLOCK FITS BETWEEN THE LAST FREE BLOCK 4NO •LAST' 

sss 
EAX 
TRA 

0 
X.LAST 
RELC1 

SO ~AKE X POINT TO SUCCESSOR 
AND TREAT NORMALLY 

NOW T~AT THE 8LOCK ~AS BEEN CORRECTLY LINKED ON TME FREE 
LIST TRY TO ~ECOMBINE WITH ITS BUDDIES. 
THERE ARE FOUR C4) CASES TO CONSIOER1 

BSS 
TSX 
EAX 
EAX 
STX 
TSX 

CASE 11 THERE fXISTS A BUDDY A~OVE IN ~EMORY 
CASE II1THERE fXJSTS A BUDDY BELOW IN ~EMORY 
CASE ltt1ALL OF THE ABOVE 
CASE IV: NnNf OF THE ABOVE 

0 

x.0.1 
z. o. v 
z. I NSIH 
L.RELC4 

CASE 11 TRY REJOINING WITH BUDDY ABOVE 
LET X POINT TO INSERT 
LET 7 POINT TO ITS PREDECESSOR 
NOW CALL THE PREDECESSOR INSERT 
FUDGE CASE II TO CASE I 



MBR 

R 

Ql')li5J 01"1404 722(1 no 
i.1!11154 ~r.332': 042"' n 'J 
01')1:55 Cc.332J 222n no 

ENO OF Gl"i•RY CARr LPCP1n?.5 
0I')1156 lJC3J22 1?.?.0 no 
:')'11157 n r, l CG 1 ?,;'.?.Ii CJ 
0 l'J 1 t6C CC12C2 6G21:i ,; IJ 
!') '11 ~61 'JCJJ2 ! ir, 2 ("\ '1'1 
0()1i62 ilr~ 12 u ,.: 6) ;> 0 0 () 
O·H i 6-3 :Jr .. i:; A 2.1'1 n n 
on t61 (i c i ~~: f~ 2 '5 :: i (i 0 [) 
001165 '..) c ,3 ')() c n1r c 'l 
001 L66 1; t.! 3 J 6 ~; 7?.6 ('l ("*-' v, 

(1 0 l l {1 

00\16/ ) c 1 :52::: 7 .) r o ·: iJ 
a "11 i70 eo fir; '• f1220 : : 
0 I') l ill i_l J~ n :J -:-~ 2210 I -; 

O!Jl172 •:n r-,110 r· IS21 n l ;~ 

O;Jll7J r~r P2J ~2rn 'Jr'1 

r) •l l 17 4 UCG004 7 4ri I') l 1 
0 111175 ')OOOQ '\ 620('1 i 1 
001116 003262 7tln ~! 0 
0'11177 OC0%'5 221 (I '. 2 

ri 1~ l :2 O Cl 

'• 

l)J1200 '-j 2 ~ ;_: t '~ 2 ?Cr: 
c -~ i 2 c i s~::~ .l ~ 2d~'J , .. j 

nc1202 
t"lr')12Q2 ('Q.\4Qr' r'J !Jo !JO 

(''t1J1203 

525212 
001203 525;~ l 2 :?3'50 03 

CND OF 8lNARY CARI: L?CP:JC26 
001204 '5~~52 l 2 275('1 n7 
001205 OGC rJ(J;J 7100 17 

1_ I J F P ~ l '1 T E ~I / C \ ;.( U P 1 J \IC: 1-i M '"l [) 1 IL F 

2J'?7 ,.. 
?3:7A Ill 

2.329 :. 

"2·33 0 :'I 

n~1 

.;~332 

:~ 3~ j 

z:lH 
:;.~ 5 
J 6 
3:, 7 
J::'.8 
3,_;9 

.3 l~ c 
3 1 
Jt' 2 
0~J 

;d; JG 

:J· 4 ~:El.., 

3,5 
~) { 6 

JUG~, JC 

;-i3 .. 7 

DE-ALLOCATlf"N 

1-.E;~f.. O·J~!E,, ~l.Q!';K [S co~R~CTLY LINKED JN llc;T. 
G;f~i;:l CALLEQ>~ ~EG!STE~S Al\l:J REi!IR:--j. 

SSLX 
s 8·, x 
{ ~ c 
c ·~ <'.') ;( 

•. nJ 

·~ JI 
: "U 
I (., 

Xw"1RfG+4 
X .. 'UVAJL 
X"'~MTOO 

X~~MTOO~ 

X ,. ~ M ~ U A. ~J ,, Ll U 
F<ft.r.::;i 

Q ~· C3 u 3 y • 0 $ c :J ~ E. 
;~t:L '.'.: :i 
·r. ·r~ :\:'.',DU 
J R :H":> DL 
'''CiPAjS.MEMC< 

! :3 ;( 0 .. , T $ GE Tr 
E ;1 x ' .. o .. ·r 

::x r 'f$U\IK.,.< 
,::,1 X ·r .· 0 3 '.i 
i:. I '{ J _. M !:'. ~ C ~ 
srx J~7$TRART 

r.u Q.rJ'6CF'~STJf 

'~D ~$¥At[+Q$rAs~ 
L2X r~T~Ll\IK.~ 

' ; :( 
8 '.:)'.) 
l_.tE.G 
8:..JGA 

( rJ., '.() 
~1LJGBL. G ·> 1 
0 .• 1UG8:.JG,;. ;u 
:<., 8 u ~; 8 t 1 G ,,. ] , : 
0 
M><C:G 

sc.r 8UG8UG+1 
UJA Bur;~1;r;., DU 

8uGi=l:..iG., Dl 
o,L 

GET i=lACK A"10LJfl.lT QELEA5ED 
$TA 'ISTICI FREE C'J~E 

GET TOP 0F M~MORV 

C mH> LI l E 8 U F F E' R S I l F.: 
M i 'l lJ s f4 c 0 R E QI J .. 'J T i l "1 
C~:t !'.'O~GET A~OtJT IT 
('l"l:'~RF JT H~ 1'1Et'10QY RFQ 1 Ji'~E~ENTc; 

CA~ WE AFF~RD YO RELEASE GOME ME~O~Y? 
GUT ~iRST IS ME~ORV 9U8Y? 

;_ rm~ Q ,;. N 'I c l R c IJ i'l :) T o\ N c; f s T R v ( 0 ;: 1\ L L 
.:: r :·' ,,; h"i y f C: R 

.,i-MY ..iCR 

e:src;;' •<EGISfER5 
EMl~C HIM TMAT A 13 JNVALIO 
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001206 
001207 
001210 
ori1211 

001212 
001213 
001214 
001215 
001216 
001217 
001220 
001221 
001222 

R 

001206 
OOOOOC 72CO 14 
t:'C3404 02on oo 
000000 1000 14 
000000 -sntn 17 

GCCOOO 2200 12 
000000 7400 14 
000001 7440 10 
000000 72~0 12 
003406 74co no 
OOOOOC 72C'O 14 
003406 ".J2CIO 00 
OCOOOO 44CQ 14 
000000 71CO 17 

1'.'103357 
003360 
OOJJ60 
l'.'03400 
OOJ404 
003406 
('101223 

c~~E ~ANAGEMENT -- nE-ALLOCATION 

2349 * 
2350 * 
2351 * 
2352 * 
2353 * 
2354 * 
2355 * 
2356 * 
2357 * 
2358 * 
2359 * 
2360 * 
2361 * 
2362 RELC4 
2363 
2364 
2365 
2366 
2367 * 
2368 * 
2369 * 
2370 
2371 
2372 
2373 
2374 
2375 
2376 
2377 
2378 
2379 * 
23e.Q * 
23E'.1 
2382 
2383 TR~P 
2384 MREG 
2385 INSRT 
2386 TEMP 
2367 

TH Is ~UdROUT t tJE TR t Es TO RE CO MF< I NE • 8LOCK OF ME"'1n1:H 
AND ITS eunov ABOVE <IF TT rq •LSO I~ THE FREE LIST) 
INTO A SINGLF ~LOCK. 

CALL 8Y 
TSX L.~ELC4 

CALL ~tTH 

CCZ) a tNSERT•8LOCK•ADDRESS 
CCX) a JNSERT'S SUCCESSOR 

EXIT TO O•L 
DESTRnvs o.x.z 

sss 
LXL 
ADLX 
CMPX 
TNZ 

0 
o.LEN.7 
O.INSRT 
o.LJNl<F.z 
O.L 

FOUND 13ULlDY 

LDX 
STX 
STX 
LXL 
STX 
LXL 
ADU 
SXL 
TRA 

usE 
EIGHT 
BSS 
E:QU 
EQU 
EQU 
USE 

o.LtNKF.x 
O.LINKf ,.l 
Z.LtNK"9.0 
O.LE:'-J,.X 
O•TEMP 
o.LEN.7 
o.TEMF 
o.LE".z 
o.L 

TsLEN 
TRAP+HLEN•8 
MREG+4 
ll'lREG+6 
PREVIOUS 

co~PUTF. ADDRESS OF euonv J~ 
••• UPPER MEfo'IORY 
IS IT PART OF THE FREE LIST? 
NO. SO RETURN TO CALLER 

RESET INSERT'S FORWARD LINK TO 
THAT OF 9UDDY•S. 

RESET PREDECESSOR'S BACKWARD POI~TER 
GET THE LENGTH OF 9UOOY 

SAVE tT 
GET LENGTH OF INSERT 
TO GET TOTAL LENGTH 
AND RESET LENGTH OF 8LOCK 
RETuRN TO CALLF.R 

OUM~Y Tee WHEN CREATING ~E~CK 
TEMP REGISTER STORAGE 
POINTER TO INSERT 8LnCK 
FOR SCRATCH WORI< 

69 
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(J 0 t 223 

O::l1223 
001223 

001223 OG3J02 7170 00 
001224 003323 222.0 00 
001225 003322 1220 00 
001226 000027 7420 11 

END OF BINARY CARD LPCP0027 
001227 003320 1220 00 
001230 777777 6040 00 
001231 000026 7420 11 
001232 003321 2350 00 
001233 000026 1350 11 
001234 000025 7550 11 
001235 777777 6040 00 
001236 001276 60CO 00 
001237 000022 7710 00 

001240 003353 2~41'.l 00 
001241 000302 5()02 00 
001242 0('10000 11so 14 
001243 001250 6nro 00 
01'.11244 r:ic 12srJ 6020 00 

Ll'\JF_ pqJl\ITE~/ CARD PlJ\lt:~ >1f"[".JLE 70 

CORE :>1 A NA GE ME "' T 

23A9 
2390 
2391 * 
2392 * 
2393 * 
2394 * 
2395 * 
2396 * 
2397 * 
2398 * 
23Q9 * 
24CO * 
2401 * 
24C2 * 
2403 * 
2404 * 
2405 * 
2406 * 
2407 * 
2408 * 
2409 * 
2410 * 
2411 * 
2412 * 
2413 * 
2414 * 
2415 MEMCK 
2416 

2417 
2418 
2419 

2420 
2421 
2422 
2423 
2424 
2425 
2426 
2427 
2428 
2429 * 
2430 * 
2431 * 
2432 
2433 MEM1 
2434 
2435 
2436 

USE CO"Jf: 
HE Al.) R 

THls TASK CHfCKs TO sEE JF IT C•N GIVE SAC~ ~E~O~y TO TH~ 
SYSTE~. IF SO. IT RETURNS 8LOCKS JN ~ULTtPLES ~F $MOUA~. 

THE Al GORI TH~ TS AS FOLLOWS& 
GlVENa 

MEMRQ 
TOHL 
AVAIL 
USEO 

AMOUNT ('If MEMl'lRY NEfOED T~OUGH "IC'lT f\JE.CE<;SARJVLY IN USE 
TOTAL BUFFER AREA SIZE 
AMOUNT OF FREE CORE THOUGH NOT "IECESSARTLY CONTIGOUS 
AMOUNT Of CORE ~USY <TOTAL-AVAIL) 

REQU I REMEt\ITI 
USED <• MEMRQ 

ENTERED WHE~I 

TOTAL-~EMRQ •> MQUAN 
RESTRTCTIONSa 

(1) CAN RELEASE ONLY THE L~ST PHYSICAL ~Lf'JCK 
(2) A RELEASE CAN ~E FFFECTED ONLY tF AFTER THE RFLfASE 

T~ERE IS AT LEAST ONE BLOCK OF MfMO~Y THAT JS OF 
MEMRQ•USED S JZE. 

ME~CK IS A~ ASYNCH~ONOUS TASK. HENCE IT MAY ALL TEMP•S 
USES NO LOCAL TEMPORARIES 

ass 
ENr.l 
XEO 
l..DX 
SBLX 
ST>< 

SBLX 
TMI 
STX 
I.DA 
SBLA 
STA 
TMI 
TZE 
ARL 

LOX 
RPL 
CMPA 
TZE 
TNC 

0 
CO~E 
Q$CORE+QSXENQ 
x.,MTQI> 
X.$MT0"0 
X.T$TE"1P1.T 

x.UvAtL 
$f ~ROR 
x.T$TE~P2.r 

$MEHRQ 
TSTEMP2.T 
TSTEMP3. T 
$EqRO~ 

MEMX 
36-18 

z.FIRST 
.TNC.T1E 
o.z 
MEM2 
ME"12 

GET ON CORE QUEUE 

GET TOP OF BUfFEq AREA 
MINUS BOTT~M • TnT4L 
C<TiTEMPl.T) • TnTAL 

~tNuS AvAIL • uSED 
•••dLEWJT 
CtT$TEMP2•T> • USED 
GET AMOUNT OF ~EMORY REQUIRED 
MINUS l1SED • AMOUNT NEEDED STILL 
SAVE IT 
***~LWEJT 

EXIT IF CONDITIO~S CHANGED ON US 
MOVE T~ AL FOR PPL 

GET POINTER TO FIRST FpEE RLOCK 
RUN DOWN LINKED LIST 
FOR A ~LOCK BIG ENOUGH 
FOUND A BLOCK T~AT IS 'JUST RIGHT' 
~ORE T~AN ~JG ENOUGH 
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Fl 

n11245 
001246 
001247 

cooocr; 22.dri 14 
C01241 6011"1 oo 
OC1271S 7100 rio 

001250 cr::occc 
001251 CC3355 
001252 000001 
01'125J 001256 
001254 000025 
ClF Alf\IARY CAR'!'.: 
001255 00126C 
001256 000001 
001257 000000 
001260 001000 
001261 001276 
0'11262 777000 
Or.l126J C00024 
001264 cooooc 
001265 000024 
001266 oooooc 
001267 001272 
Ot"J1270 000001 
0'11271 CC0001 
Or'l1272 000024 
001273 003323 
001274 C03320 
001275 001301 

001276 
001277 

001300 

OC33Q4 
001335 

001547 

7230 14 
622n no 
1 Q4('l 12 
6010 00 
1230 11 
LPCP002A 
71CO 00 
224 0 12 
7 23 n t 4 
1~3(1 OJ 
6020 00 
36~0 l)J 
7 430 11 
nno 14 
12~0 11 
urn 14 
6010 00 
:.::i2r.0 14 
74~0 12 
:::s22n 11 
042ri no 
0420 00 
7:170 00 

001276 
on216 

7170 00 
7ot:n oo 

O::l1JOO 
711)0 00 

2437 
2438 
2439 
2440 • 
2441 • 
2442 * 
2443 MEM2 
2444 
2445 
2446 
2447 

2448 
2449 
2450 
2451 MEMJ 
2452 
2453 
2454 
2455 
2456 
2457 
2458 
2459 
2460 
2461 
2462 
2463 
2464 
2465 MEM)( 
2466 

2467 
2468 

LUX 
TNZ 
TRA 

l. I). z 
l"IEM t 
ME:-!)( 

GET BACK PTR OF WHERE WE LEFT OFF 
JF ~OT AT END ~F LtST• K~EP SEAR~HJNG 
nrnERWJSE EXTT 

Z POINTS TO 8L1CK NEEUFD EVENTUALLY 

LXl. 
ox 
CMPX 
TNZ 
SBLX 

TRA 
l. D )( 
LXL 
CM?X 
TNC 
ANX 
STX 
LXL 
SBLX 
SXL 
TNZ 
LOX 
STX 
LCX 
ASX 
ASX 
TSX 
SSS 
OEQ 
XED 
TSX 
EXIT 
TRA 

v.Lf.~.7 
X.LAST 
Z.LJNK~.x 
•+3 
Y.T$TE...,?3.T 

MEMJ 
z.LINKq.x 
V.LEN.7. 
V.$MQU~N.DU 

MEMX 
v.-$~G'UAN.DU 
v.riTE.~P4.T 

O.LE'.N.7 
o. T$TE"'1P4• T 
O.LEN.7 
•+3 
o.LtNKq.z 
o.LtNKq.x 
x. T$TE"1P4• T 
X.$HTOP 
X.HVAIL 
L..~Rf.Q 

0 
CO~E 
CSCO~f +QSXOEQ 
o. TS REL T 

GET THE LENGTH OF THtS BLOCK 
GET PTR TO LAST RLnCK 
noES z POINT TO LAST BLOCK? 
NO• NOT LAST 
YES• SO SU~TRACT OFF NEEOf O 

CONTINUE 
GET PTR TO LAST FREE ijLQCK 
GET ITS LENGTH 
COMPARE TO CORE QUANTUM 
lF SMALLER• EXIT 
OTHERWISE ROUNO DOWN Tr ~ULTIPLE OF MQUAN 
SAVE AMOUNT FOR RELEASf 
GET BACK ITS LENGTH 
MINUS AMOU~T TO REL.EASE 
RESTORE NEW LE~GTH 
IS THE BLOCK NULL 
YES• RESET UST 
TO POINT TO NEw LAST BLOCK 
GET RACK AMOUNT TO dE RELEASED 
SU9TRACT fqOM TOP OF MEM~RY PTR 
SUBTRACT FROM AVAILABLE 
RELEASE ME~ORY TO SYSYTE~ 
DONE 
RELEASE CORE QUEUE. AWAKEN NEXT TASK 

AND RELEASE TCS 
EVAPORATE 

1t 



MBR 

END 

at n9-17-71 

001301 CC0017 
OF AINA~Y CARt 
001302 003323 
001303 000777 
001304 777000 
001305 003323 

001306 
001307 
001310 

01)1311 
001312 
001313 
001314 
001315 
001316 
001317 
001320 

001321 

001322 
001323 
001324 

000605 
000000 
003323 

000000 
000077 
001321 
OC0003 
001306 
000004 
001306 
777777 

000017 

525213 
000017 
000000 

no1.Jn1 

A470 11 
LPCP0029 
22no no 
C200 o1 
3600 OJ 
740n oo 

001306 
70CO DO 
ooon oo 
0000 00 

001311 
7200 11 
3600 OJ 
6000 00 
1000 OJ 
6000 00 
10CO OJ 
6000 no 
7100 00 

001321 
7270 11 

001322 
525213 

2200 OJ 
440(l 11 
7100 17 

LINE PRl~TE~/ CAR~ ~UNCH M~DULf 

CORE 1-iANAGEMENT 11FMORY REQUESTS 

2470 
2471 
2472 * 
2473 * 
2474 * 
2475 * 
2476 * 
2477 * 
2478 * 
2479 * 
2480 * 
(!481 * 
2482 * 
2483 * 
2484 * 
2 4P.!5 * 
2486 * 
2487 * 
2488 * 
2489 * 
2490 * 
2491 * 
2492 * 
2493 * 
2494 MREQ 

2495 
2496 
2497 
2498 
2499 ME~1 

2500 

2501 ~REQ2 
2502 
2503 

SUG~UG 

2504 

USE 
HEAi.) 

COTJf 
R 

MEMORE v RE emfs TS 

THIS StJ9ROUTI~E RESf.TS THE TOP OF "1El'lll"llH TO Tl-4E ATJORESS 
SPEClFtEO BY C<MTOP>. 

CALL !3v 
lS'< L.~REQ 

CALL 'WITH 

CALLS 

CCXTl • T9LOCK•ADORESS 
CCXJ> • J8LOCK•ADORESS 
C(MTOPl • NEW SETTJ~G 

$CHSEG 
t.XITS TO 0.1,. 
RETURNS WITH 

CCXT> • T8LOCK•ADOR~SS 
CCXJl • JBLOCK•ADD~ESS 

CCXL> • RESfART AOCRESS 
Cc~rOP) • NEW SErrtNG 

USES NO LOCAL TEMPORARIES. O~LY TSTEM9 

SXL 

LDX 
AOLX 
ANX 
STX 
CHSEG 
TSX 
ARG 
ARG 
CHECK 
LXL 
ANX 
HE 
CMPX 
TZE 
CMPX 
TZE 
TRA 
ass 
LXL 
BUGl.. 
SET 
LOX 
sxL 
TRA 

Q.iMTOP 
o. 'U1QU.lN• 1 •OU 
o.-~~QUAN.DtJ 

O.,MTOi:> 
SBUFSEG. Sl'llTQP 
O,.$CHSEG 
'68UFsEr,; 

GET PASSED SETTl~G 
RQUNO UP TO 
NEXT C~RE MULTIPLE 
ANO SAVE IT 
MEMORY REQUEST 

SMTOP 
MREQ2,.~S~l.MREQ1.8$lO.~REQ1 
o,.TISR'~l•T 
o. rnsr~K. ou 
MREQ2 
Q,.9$RZ.DU 
MREQt 
o.as10.ou 
MREQt 
$ERROR 
0 
L,.T$TEM9.T 
(T1TEM9,.T) 
BUGBUG+l 
o.i;uGaUG•DU 
o.riTE"19•T 
o.L 

SUCCESSFUL Rf QUEST 
PETRIEVE RETUR~ looq~ss 
BUG IT 

RET 1.JRN Tl') CALLER 



MB;:( 11 09-17-71 

R 

001325 

TR ~p "1ANAGEMEt-1T DE.SCR 1 PT I C'N 

2506 
2507 
2508 * 
2509 * 
2510 * 
2511 * 
2512 * 
2513 * 
2514 * 
2515 * 
2516 GETT 
2517 
2518 
2519 * 
2520 * 
2521 * 
2522 * 
2523 RELT 
2524 
2525 

USE COT1F" 
I-if AU T 

THESE ~ACROS G:r ANO RfLEASE TRAP 8LOC~s. 
CL0d8FRS CCOl• CCX>• C<T). 

MAC~O 
TSX 
ENDM 

<1~0-ARGuMf. NT s> 
O.T$GETT CALL SUBROUTINE 
GETT 

RELT MACRO 

<NO•ARGUMENTS> 
O.URELT CALL SUBROUTINE 
RELT 

13 



n1 09•17-71 

T 

0'.)1 J25 

001J?5 
l'.'01325 

001325 OOOC3C 2350 07 
001326 on1011 1010 oo 

ENO Of BINARY CARD LPCPOOJO 
001327 C00005 7410 nt 
001330 000000 6210 01 
001331 777777 600n oo 
001332 777777 6040 00 
001333 000006 4460 11 
001334 000000 71CO 10 

2527 
2528 
2529 * 
2530 * 
2531 * 
2532 * 
2533 * 
2534 • 
2535 * 
2536 * 
2537 * 
2538 * 
2539 * 
2540 * 
2541 * 
2542 * 
2543 * 
2544 * 
2545 • 
2546 • 
2547 * 
2548 GETT 
2549 

2550 
2551 
2552 
2553 
2554 
2555 

GfTT 

USE CODF 
Hf AU T 

THls ~UBROUTJNf GETS 
CURRE~IT T8LOCK WHILE 
ENTERED 1-'<lTH 

C<n> • rce 
C<itJ> • Jee 

ENTERED By 
TsX o.~$GETT 

CALLS 
1<$GETC 

RETU~NS O.O 
RETURNS WITH 

GETT 

A TRAP 8LOCK. C(XT) POINTS TO THE 
CCT$LJNK•l> P~INTS TO T~E OLD ONE 

ci4GE 

CO<Tl • t\JEW TCB 
C ()<J > • JCB 

sss o 
GETC <LEN.DL> 
LOA LE'l.DL 
TSX L.~!GETC 

STX T.LINK.AU 
EAX r.o.Au 
TZE $E~ROR 
TM I !ERROR 
sxL J.r,Jce.r 
TIU O. 0 

GET A RLOCK ABOUT TH~ SI1F. OF A TBLOCK 

POINT TO PRt:.Vl".lLJS HiLOCK 
~AKE C<XT) POINT TO NEW BLOCK 

*** l.l8G 
SET JCI? POINTEQ 
RETURN TO C~LLER 

74 



MBR ~l 09-17-71 11.764 LINE P~l"JTER/ CA~l.l PUNCH MCID'JLE "Ar.E 15 

T TRAP ~Al'iAGEME"-!T ~ELT 

0:)1335 2557 USE. CODE: 
2558 t-iEAD T 
2559 * 
2560 * 
2561 * RELT 
2562 * 
2563 * Ti-ii S ~U!3R0UT I r\E RELE.Asf s THE CliRRENT T~AP i3LOCK. 
2564 * 
2565 * ENTERFD ~ITH 

2566 * c ('.)(T) • TCR 
2567 * c ( )(J) • JCB 
2568 * ENTERFD BY 
2569 * TSX O .. ~$RELT 
2570 * CALLS 
2571 * RSRELC 
2572 * RETUR"-JS TO o .. (l 
2573 * RETURf\.S ~ITH 

2574 * C()(J) • JCA 
2575 * 
2576 * 

001335 2577 RELT ass 0 
001335 000000 6210 t 1 2578 EAX T.o.r CHECK FOR LEGAL RELEASE' 
001336 777777 60CO 00 2579 TZE $ERROR NG 
001337 000000 6350 11 2580 EU O.T TRAP ADORES$ TO AU 
001340 000030 21s,o 07 2581 ORA LEN.DL TRAP LEN TO AL 

001341 2582 RELC A RELEASE tT 
001341 001110 7070 00 TSX L.RUELC 

001342 2583 BUGXR T SPP111L 
525214 BUG8UG SET BUG8tJG.+1 

001342 525214 2210 03 LDX T.~UGBtJG .. DU 
001343 oooooa 71 CIO 10 2584 TRA o. 0 RETURN TO CALLER 



MA:.: 

T 

(l :J 1 J44 

J 0 8 C 0 ~JT R 0 L 81 r) CI< 'H '1 A ~MF. N T • • D F 5 C R I P T I 0 \I 

2~'56 
?5Pi7 
2588 * 
?.589 * 
2590 * 
2591 * 
2592 * 
2593 * 
2594 * 
2595 * 
2596 GETJ 
2597 
2598 
2599 * 
2600 * 
2601 * 
2602 * 
26C3 RELJ 
2604 
2605 

USE COUF 
HEAD J 

THEsf. ~ACROS GET ANO RELEASE JCe•s <JO~ CO~TROL ALOCKS) 
CL0B8~RS C<A). RET~RNS JMM~OlATELV TO CALLER. 

MACRO 
TSX 
ENiJM 

MACRO 
TSX 
ENOM 

<NO•ARGUMENT> 
L.JSGET J 
GETJ 

CALL SURF.IOUTJNE 
RETURN C<XJl • JC9•AODRESS 

C(XJl • JCR TO RE P,ELEASED 
L.J,RELJ CALL SUBROUTTNE 
RELJ CLO~BERS C<XJ) 

'~ 



"'18R 01 09-17-71 10.764 LINE FR l r~ Te'.~/ CA Ru PIJ~CH MOC 1JU: "A!';E 17 

J JOA CONTROL a LOCI< i"IA.t-.!AGEMENT -- ~ETJ 

i'l01J44 2607 USE CODE 
2608 HEAD J 
2609 * 
2610 * 
2611 * GETJ 
2612 * 
2613 * TH ls RUBROUTINE GETS Ti-IE FIRST AVAILABLE JCS. 
2614 * IT ~ET URNS 
2615 • 

A, PQJNTE"R TO tT IN CnU>. 

261b * EN TE RFD WITH 
2617 * ClXT) • TCA 
2618 * ENTERED RY 
2619 * TSX L.J$GETJ 
2620 * CALLS 
2621 * NONE 
2622 * RETURNS O•L 
2623 * RETUR"1S WITH 
2624 * C lXT > • TCR 
2625 * C(XJ> • i'llEW Jee 
2626 * 
2627 * 

001344 2628 GETJ sss 0 ENTRY POPH 01')1344 003644 6261'.l 00 2629 EAX J.JCBO POINT TO FIRST JCB 
001345 oooooc :?35n 07 2630 LDA o.DL SET A FOR MATCl-I 
0I')1346 OC63Qr) 52C2 24 2631 RPT JC13N,.LEN• TZE SEARCH 
01)1347 000000 1150 16 2632 CMPA. o.J TEST 
Qt') 1350 777777 6010 00 2633 TNZ !ERROR OOPS 
0".)1351 777755 6260 16 2634 EAX J••LEl\l+t•J PQINT TO FREE ONE 
001352 777777 7410 16 2635 STX T.ALL.C,.J MAP.K l T 8USY 

END OF BINA~Y CARD LPC?0031 
001353 04610C 5202 01 2636 RPT LEN•1•1 •HE CLEAN OIJT ~LOCI( 
001354 oooooc 4500 H> 2637 STZ o.J CLFA.R IT 
001355 777755 626(1 \6 2638 EAX J,.•L.F"'-'+t•J RESET J 
001356 ooooon 7100 17 2639 TRA O•L RETURN TO CALLEP 



MBR 01 09-17-71 11.75<"1 LI ~JE PRINTE~/ CARO PIJNCl-1 M!"'!FILr:'. OA!.E 7p, 

J JOB C'JNTROL dL OCt< :"lA"JAGEMO~ T -- RELJ 

ii(') t J':'l 2641 USE C0'1F. 
2642 HEAD J 
2643 * 
2644 * 
2645 * RELJ 
?64~ * 
2647 * rHis ~lJijR01JTlNE RELEAsEs THE JCt:J POINTED TO BY c ( )(J). 

2648 * 
2649 * ENTEREO w I Tl-I 
2650 * C (')(Tl • TC8 
2b51 * Cl XJl • JCB 
2652 * ENTERFO By 
2653 * TSX L. JS~ELJ 
2654 * CALLS 
2655 * NONE 
2656 * RE TUR"iS O.L 
2657 * RETURNS WITH 

2658 * C ( XTl • TCB 
2659 * 
26f:.0 * 

001J'i7 2661 RELJ sss 0 f NT~Y POINT 
001357 777777 2J.dO 16 2662 SZN ALLC.J ts IT ~USY 
001360 777777 6t1Cn GO 2663 TZE $E~ROR IS SHOULO BE1 
001361 777777 4500 16 2664 STZ ALLC.J f"IAKR IT FREE 

001362 2665 BUGXR J SPPML 
525215 BuGStJG sET BuGBuG+1 

001362 525215 22~1'.' 03 LOX J.BUGBUG.DU 
001363 000000 7100 17 2666 TRA o.L RETU~N TO CALLER 



MBR 

J 

001364 

LINE PRlf\JTF=:R/ CARI) PIJ"\11"'.H M~i.IJLF 

P~~IPlofERAL MA~AGE~E~T •• DESCRIPTIO~ 

2668 
2669 
2670 * 
2671 * 
2672 * 
267::5 * 
2674 * 
2675 * 
2676 * 
2677 * 
2678 * 
2679 * 
2680 * 
2681 GETP 
2682 
268::5 
2684 
2685 
2686 * 
2687 * 
2688 * 
2689 * 
2690 * 
2691 * 
2692 RELP 
2693 
2694 
2695 
2696 

USE CODE 
1-fEAO R 

MACRO 
INE 
LOA 
TSX 
ENOM 

MACRO 
INE 
LOA 
TSX 
ENOM 

TYPE/ "A" 
•#l'•'·'" 
#1 
L•R\GETP 
GET? 

IJEVICE NuMBEp/ 
'#l'•"A" 
#1 
L. IURELP 
RELP 

GETP 

GET TYPE l"J AU 
CALL SU8ROUTJNE 

RELP MACRO 

"A" 

GET DEVICE NUMBER IN AL 
CALL SUBROUTINE 

"AGE 19 



MBR 

ENO 

~1 09-17-71 

001364 
001365 
001366 
001367 
OIJ1370 
001371 
001372 

000004 
000027 
000027 
000003 
003074 
777777 
oon".l26 

001373 000001 
00137 4 777777 
001375 ocnooc 
001376 71)0000 
OF' Bl~A~Y CARI'.: 
001377 COCi002 
Oll1400 001405 

1 ..... 764 

<"1j1J64 

001364 
4470 11 
7550 11 
2240 11 
3640 OJ 
2240 14 
6000 00 
7440 t1 

3360 14 
600(i 00 
221'." 0 14 
235(1 ()3 
LPCPOOJ2 
3150 10 
6ocn no 

2698 
2bq<; 
27CO * 
271Jl * 
27C2 * 
2703 * 
2704 * 
271':5 * 
27C6 * 
2707 • 
2708 * 
27C9. * 
2710 * 
2711 * 
2712 * 
2713 * 
2714 * 
2715 * 
2716 * 
2717 * 
2718 * 
2719 * 
2720 * 
2721 * 
2722 * 
2723 * 
2724 * 
2725 * 
2726 * 
2727 * 
2728 * 
2729 * 
2730 GETP 
2731 
2732 
2733 
2734 
2735 
2736 
2737 
2738 * 
2739 * 
2740 * 
2741 
2742 
2743 
2744 

2745 Gf:TPl 
2746 

USE CnDE: 
HE.AU R 

GETP 

Gt.TP GETS 6. sl~GLE PERIPHERAL liNIT OF 4 sPECIFIEn TYPE. 
IF Tt·U:Qt:. A~E MORE U"'-'ITS OF THE SAME TYPE STILL AVATUE!Lt:: 
AFTE~ Trll G~T. TMEN THE NEXT Jna WAITING FO~ THE SAME 
PE~IP~ERAL TYPE IS AWAKENEn. 

CALL '1Y 
TSX l•~$GETP 

CALL wITH 

CALLS 

CC J) ., JOtl NUMi:;JE~ 

CCT) • T8L0CK ADDRESS 
C!L) a RETUR~ ADDRESS 
C(A.Ul a PERIPHER•L TVPE 

~1J?\IE 

RETURNS l'i I TH 
CCJ) • JOH ~UMRER 
C(T) • TBLOCK ADDRESS 
CCA.U> • PERIPHERAL TYPF 
CcALl • DEVICE NLJMGER 
CC~U) • DEVIC~ FR~ 
CCQLl • DEVICE NUMBER 

EXIT TO O.L 
USES 

ass 
SXL 
STA 
LOX 
ANX 
LOX 
TZE 
STX 

NQ LOCA.L TE~PORARIES 
TSTEMPt.TSTEMP2 

0 
L.TSTR.A..T 
UTEMPt.T 
z. T.$TE"1Pl • T 
z.1.nu 
2.TARLE.7 
SERRC'R 
l. T$TE'-1P2• T 

ENTRY POINT 
SAVE RETURN ADDRESS 
SAVE TYPE 
GET P~RIPHERAL TYPE 
MASK T~ TYPE O~LY 
POl~T TO PERIPH~RAL TYPE TABLE 
NO SUCH PERIPHERAL 
SAVE TVPF. POINTER 

LOOP TO L00K fOR FREE DEVICE 

LCy MAX•7 GET NU~BER TO CMEC~ CO~PLE~ENTED 
TZE $ERROR ***dlEWIT 
LOX O.PTR.7 GET POINTER TO UNITS 
LDA BUSY+CLOSE+RSVE.nu •GET gITS TO CHECK 

IS THIS UNIT FREE? 
YES• TAKE TT 



MBR 01 09-17-71 lrJ.764 LINE PR l "I T E: RI C A R U P IJ NC H Ma D 'J L F "AGE 61 

R PERIPHERAL MA~AGEME~T •• GETP 

001401 000003 0200 u3 2747 ADLX o. FUDEVLN• OU STEP TO NEXT DEVICE 001402 000001 C760 07 2748 AOQ 1.DL TEST fOR DONf 
001403 001377 6040 00 2749 TMl GET Pt NO. SO CONTINUE SEARCH 01)1404 777777 7100 00 2750 TRA $ERROR •••SOMf800Y FO~GOT TO ~ESE~VE 'EMl 

2751 * 
2752 * 
2753 * FOUND THE REQUESTED UNIT 
2754 * 

001405 2755 GETP2 ess 0 
001405 000027 4400 11 2756 SXL O.TtTEt-1P1•T SAVE POINTER TO DEVICE 01)1406 000002 446('1 10 2757 SXL. J.ALLC.o MARK IT ALLOCATE 0 TO US 
001407 400000 2220 03 2758 LOX )(.eusv.ou SET THE BUSY BIT ON 
001410 000002 2420 10 2759 ORSX x.FLAG.o 
001411 000027 2350 11 2760 LOA TSTE~Pt.T GET RETuqN WORDS FOR USE~ 001412 000001 2360 10 2761 LDQ FRN.o 

001413 2762 BUGXR <o.x.v.z.ci> 
525216 BUG BUG SET BUGBUG+l 

001413 525216 2200 OJ LO)( o.~UGBUG•OU 
001414 525216 2220 03 LDX x.BuGBuG.Du 
001415 525216 2?.30 03 L.DX Y.~UGBLJG.DU 
001416 525216 2240 03 L.OX z.suGBUG.OU 
001417 525216 22~0 oJ LOX Q•l'.IUGBUG.OU 
001420 000004 7270 11 2763 LXL. L.TSTR.l.T RETRIEVE RETURN 

001421 2764 8UGL fl HU.Tl BUG 1T 
525217 BUG BUG SET BUG8UG+1 

001421 525217 2200 03 LOX O•BUGSUG•DU 001422 000004 4400 11 sxl. o.rSTR·'•T 
001423 000027 2350 t 1 2765 LOA TSTEMP!.T GET RETURN WORO FOR C~LLF.R 

001424 2766 SUG <TSTEMP1.T> 8UG IT 
s2s220 BUG BUG SET BUG8UG+1 

001424 525220 22('0 03 L.DX 0•BUG9UG•OU 
END oF BINARY CARD LpCp0033 

001425 000027 7400 11 STX o.TnEMPt.T 
001426 000027 440(1 11 SXL 0• TSTEMP h T 

001427 2767 BUG ( TSTEf'<IP2• T) 
525221 BUGBUG SET BUGl3UG+1 

001427 525221 2200 03 LDX O•BUGBUG•OU 001430 00002~ 7400 11 STX o.rSTE"'1P2•T 
001431 00002e 4400 11 SxL o. TSTE"'1P2• T 
001432 oooooc 71 co 17 2768 TRA o.L RETURN TO CALLER 



01 19•17-71 

01)1433 

001434 
001435 
001436 
001437 
001440 
001441 
001442 
01')1443 

001444 
001445 

001446 
001447 
001450 

('01433 

001433 
OC0004 4470 11 

000027 7550 11 
000027 7220 11 
000002 2340 12 
777777 6orio oo 
777777 2360 03 
000002 2350 12 
OCOOOf 2110 11 
777777 6010 00 

001444 
525222 

525222 2200 OJ 
000002 4400 12 

000002 2350 12 
100000 3150 03 
001517 60CO 00 

PE~IPHERAL MA~AGE~ENT •• RELP 

2770 
2771 
2772 * 
2773 * 
2774 * 
2775 * 
2776 * 
2777 * 
2778 * 
2779 * 
27~0 * 
2781 * 
2782 * 
2783 * 
2784 * 
2785 * 
2786 * 
2787 * 
2768 * 
2789 * 
2790 * 
2791 * 
2792 * 
2793 * 
2794 * 
2795 * 
2796 * 
2797 RELp 
2798 
2799 * 
2800 * 
2801 * 
2802 
2803 
2804 
2805 
2eC6 
2807 
2808 
2809 
2810 

BUGBUG 

2811 * 
2812 * 
2813 * 
2814 
2815 
2816 

USE CODE 
HEALJ R 

RELP 

RELP ~ELEAsEs A PERIPHERAL UNIT OF A sPfCIFIEO TYP~. 

CALL w I TH 
TSX L•~SRELP 

CALL. WITH 
CCJ) • JOB ~UMBER 
CCT> • TBLOCK ADDRESS 
CCL) • RETUR~ ADORESS 
C(A) • PERIP~ERAL TYPE/ DEVICE AODREss 

CALLS 
CS~ESSX CCONDITJONALLY> 

RETURNS WITH 
C(J) • J08 ~UMBER 
CCT) • TBLOCK ADDRESS 

EXITS TO O•L 
us Es 

NO LOCALS 
TSTEMPt,, TSTEMP2. T$TEMPJ 

EXITS WITH PERIPHER~L OEALLOCATEO. 

ess 
SXL. 

0 
L..TSTRA,,T 

ENTRY POINT 
SAVE RETURN ADDRESS 

PERFOq~ CONSISTANCY CHECKS 

STA 
LXL 
SZN 
TZE 
L.DQ 
LDA 
CMK 
TNZ 
BUGL. 
SET 
I.DX 
SXL 

TSTE~P1•T 
X.TSTE,..Pt•T 
FLAG.X 
!ERROR 
-1.nu 
ALLC .. x 
TSJC~. T 
$ERROR 
<ALLC.X> 
BUGBUG+l 
O•BUGBUG•DU 
o.ALLC .. x 

CHECK IF CLOSE REQUESTED 

LM FLAG,,X 
CANA RSVE.DlJ 
TlE REL PS 

SAVE INFORMATJ~N 
GET DEVICE A~DRESS 
SHOLlLD BE 13USY 
IT lSN'U 
SET FOP LOWER ~ALF COMPARE 
GET ALLOCATED JOl3 NUMBER 
CHECK FOR CORRECT Jca 
SHOULD BE THE SA~E 

OK• DESTROY IT 

GET PEPipHERAL FLAG 
JS IT PESERVED1 
NO• SO CONTINUE 



MBR 

CND 

END 

rit 09-17-71 

R 

01')1451 :rnooor. 
OF Rl~A?Y CAR~ 

OrJ1452 C00002 
001453 CljQQCJl 
01)1454 000025 

67!5f'l l'JJ 
LPCPOOJ4 
75!5('1 12 
2230 12 
743('1 11 

0'11455 525223 
0!')1456 000001 

no1455 
525223 

22CO OJ 
74Cn 12 

OD1457 
001460 

001461 
001462 
on146J 
001464 
001465 
01')1466 

001467 
OQ147o 
on1471 
001472 
001473 
0')1474 
001475 
001476 
001477 

001457 
000616 700('1 00 
000025 oorio 11 

0::11461 
~ooooc nc,0 11 
CCC077 36CO 03 
on1467 6QCIO OU 
000003 iorio oJ 
001457 600('1 00 
777777 71(111 00 

ooono6 
000031 
000026 
000·027 
oaar:ico 
OOOOG7 
1)00022 
rJ0600C 

fi01467 

22'111 1 t 
2350 14 
7550 11 
7220 11 
2350 12 
3750 o7 
7 35 ".' 0 0 
2750 QJ 

ocn025 755n 11 
001500 

OF 81~ARY CAR~ LPrP3035 
00150C 001325 70CO 00 
001501 oocooc 62?.n 11 
001502 000005 :2tn 12 
001503 OOC026 23f('l 11 
001504 000027 7560 12 
001505 000025 236n 11 
001506 000026 75€0 12 
011507 o~ooc~ ~?10 12 
011s1c 001613 62ro oa 
011s11 ocr.~04 74r,n 11 

LINE PRINTER/ CARJ P.JNCH ~~ruLF 

2817 * 
281 e. * 
2819 * 
2-520 

2821 
2822 
2823 
2824 

SllG~UG 

2825 * 
2826 * 
2627 * 
2828 RELpl 

2829 

2830 RELF'2 
2631 * 
2832 • 
2833 • 
2834 
2835 
2836 
2837 
2838 
2839 
2840 
2841 
2842 
2843 

CLOSE qE~UESTEY -- CLOSE A~D LnG 

STA 
LDX 
STX 
BUGU 
SET 
LOX 
s l)( 

FLAG,.,X 
Y,.,FR~.x 

Y.T$TE"1P3.T 
( FRflJ. x l 
BUG~UG+l 

0•BUG8UG•DU 
O.FR\J•X 

RESTORf FLAG WOPD 
GET FR~ OF DFVICE 
SAVE FnR CLOSE 
PUG FR~1 

CLOSE PERlPHfRAL 

CLOsE 
TSX 
A~G 

CHECK 
LXL 
ANX 
TZE 
CMPX 
TZE 
TRA 
SSS 

(T$Tf.~g3·T) CLOSE THE nEvlCf 
o,.,lCLOSE 
T$TF.:MPJ.T 
RELP2.9$BZ.RELP1 
o.risRw1.T 
o.~$SH1K.DU 
RELP2 
o.ss9z.nu 
RELP1 
$ERqoR 
0 

INFORt-1 MINlTrJR 

LDX 
LOA 
SH 
LXL 
LDA 
A~A 
ALS 
ORA 
STA 
BRA·'lCl-i 

TSX 
EAX 
LDX 
LDrJ 
STQ 
urn 
ST (J 

EH 
ox 
ST l< 

z.rSNCS.r GET POINTER TO ~CB 
CSSTATE.Z GET STATE 
T$TEMP2.T SAVE AS STATE FOq CAUSf 
X.T,TE~Pl•T GET SACK POINTER TO DEVICE 
NAME.x GET NAME 
7.DL ISOLATE UNIT NU~BEq 
18 MOVE TO MESSAGE FIELD 
8$REL.nu M~RK AS RELEASED 
T$TE..,P3.T SAVE AS MESSAGE 
NOPASS.CSMFSSX.<TSTEMP2.T).<TSTEMPJ.T) 

o.r$GETT 
x. n.r 
T.T$Lll>.JK•X 
T'.HEMP?. T 
T$TEMP1.X 
T$TE"'1Pi.T 
T:STEMP2.X 
T •ti,.,)( 
o.ci~cssx 

0,.,TiTR.A.T 

63 
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r PE~IPHfRAL MA~AG~ME~T •• RELP 

0:>1512 OCOt:iG4 6?.CO 11 EAX o .. ca:iFFST .. T 
001513 OC3262 717('1 00 XED Q~XADV+QUASI< 
OIH514 000005 2210 1 2 LDX T • r.ilil I \IK,. )( 

i:i 01:, 15 BUGXR ( o .. )() 
525224 BlJGRUG SET 8UG~UG+1 

001515 525224 22CO OJ LDX 0•8UG8UG•DU 
001516 525224 2220 OJ LOX )( .. R1JGl3UG• nu 

2844 * 
2845 * PERIPHE~AL RELEASED 
2846 * 

001517 2847 RELP5 sss 0 
001517 000027 7220 1 t 2848 LXL x .. T$TE.MP1•T GET BACK l'OJNTER TO DEVICE 
001520 40000C 2350 OJ 2849 LDA £:iUSY .. DU GET THE BUSY BIT 
001521 000002 6550 12 2850 ERSA FLAG,.)( UNSET IT 

001522 28!51 RELP6 SSS 0 BUG WHAT "'!UST SE BUGGED 
001522 2852 BUG <THfMPt-T> 
525225 BUG BUG SET BUGflUG+l 

001522 525225 2200 03 LOX O,. FWG&UG• DU 
001523 000027 7400 11 STX o .. rhE.114p1 .. r 
001524 000027 4400 11 sxL O.T$TEMP1•T 

001525 2853 BUG ( T'TEMFl2• T > 
525226 BUG~UG SET BUGRUG+1 

001525 525226 2200 OJ LDX o.auGBUG•Dll 
END QF 81NARY CARD LPCPOOJb 

001526 000026 7400 11 ST>< o.rnE~P2•T 
001527 000026 44CO 11 SXL o .. rSTE~P2•T 

001530 2854 euG (TiTE"1r:tJ•T> 
525227 8UG8UG SET BUG8UG+1 

0015JO 525227 2200 03 LDX O.F3UGBUG•DU 
001531 000025 7400 11 STX o,. TSTE~P3• T 
0015J2 000025 4400 11 SXl.. O.T,TEMP3•T 

001533 2855 BUGXR < x.y .. Z .. Q > 
525230 BUG~UG SET BUGBUG+1 

001533 525230 2220 03 LO)( ><•BUGBUG•OU 
001534 525230 2230 03 L.D x y.BuGBuG.Du 
001535 525230 2240 03 LOX Z.13UGBUG.DU 
001536 525230 22!50 OJ LDX Q.BUGBUG•DU 

001537 2856 SUGA 
525231 8UG8UG SET BuGBuG+l 

001537 525231 2J50 OJ LDA HUG8tJG,. OU 
001540 525231 2750 07 OR~· BUGBUG.OL 

001541 2857 BUGQ 
525232 8tlG8UG SET 8UG8UG+1 

001541 525232 2360 OJ LDQ BUGRUG.DU 
001542 525232 2760 07 ORQ BUGBUG.OL 
001543 000004 7270 11 2858 LXL L .. TiTRl,.T RETRIEVE RETUR"I 

001544 2859 BUGL. <HTRA,.T) 
525233 BUGSUG SET BUGRUG+1 

001544 525233 2200 03 LDX 0•9UGBUG•DU 
001545 000004 4400 11 SXL O,.T$TR'•T 
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R 

10.764 

001546 000~00 7100 17 

Ll"IE PRl!\ITE~/ CARJ P 1 J~CH '1'.".l['LJLF 

PEqIP~ERAL ~AN4GEME~T -- RfLP 

28l0 TRA 

l'AGE 85 

RETURN Tr') CALLER 
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OOJ074 
onJ075 
003076 
003077 

001 '541 

003074 
noJ074 

000000 cono co 
003410 000() 00 
003413 i:iocn uo 
000000 cooo no 

l'.'01547 

000001 
l'.'00002 

2862 
28f.3 
2864 * 
2865 * 
2866 * 
2867 • 
2868 • 
2869 • 
2870 • 
2871 * 
2872 * 
2873 * 
2874 * 
2875 * 
2876 .. 
2677 • 
2878 * 
2879 
2880 TA'3LE 
2881 
2882 TA8CP 
2883 TA8LP 
2884 
2885 
2886 * 
2887 * 
2888 TYPCP 
2889 TYPLP 

USE CO'JE 
HEb.U P 

PERIPHERAL TYPE TA~LE 

THE ?FRlPHERAL TYPE TABLE HA~ AN ENTRY FOR EACI-' 
TYPE nF RESOURCE. THUS THE ENTRY POINTER PQJNTS Tn THE 
RESOURCE DEVICE HEADEN. THE HEADER CO~TIANS sue~ INFORMATTON 
AS THE T(IHL NUMBER OF DE"VICES OF THIS TYPE. Tl-IE NtJMBEq r,uR• 
RENTLv AVAILABLE• A POINTER TO THE FIRST DEVICE. ETC. T~E 
PERl?MERAL DfVJCE ITSELF CONTAINS SUFFICIENT INFORMATION FCR 
ANY OPERATION ON THE PERIPHERAL. 

TABLE OF pERIPl.fERAL TYPES 

usE CO"'IST 
SSS 0 
ARG 0 0 • INVALID 
ARG CPTA9 1 • CARD PUNCH 
ARG LPT48 2 • Llt-.1E PRINTER 
ARG 0 3 • INVALID 
USE PREVIOUS 

f QU TA8CP•TA8LE TYPEI CARD PUNCH 
f QU TABLP•TARLE TYPEI LINE P~INTER 



MBR 

R 

nnt5'17 

000000 
000001 
000002 

LINE PRl~TE~/ CA~O PUNCH ~onuLE PAGE 

2891 
2892 
289~ * 
2894 • 
2895 * 
28Q6 * 
2897 * 
2898 * 
2899 • 
29fJ0 * 
29Cl * 
2902 * 
2903 * 
2904 * 
2905 * 
2906 * 
2907 PTR 
2908 MAX 
2909 SPARE 
2910 * 
2911 * 
2912 * 
2913 * 
2914 DEV~DR 
2915 U HB 
2916 
2917 
2918 

USE 
HE Au 

CO'JE 
R 

PERIPHERAL HEAOfR TAqLE 

A DEVICE HEAOE1 Is rME ITEM THAr AN fNTRV IN THE TABLE OF 
PERIPHERAL TYPES POINTS TO~ THE HEADE~ CONTAINS THE POI~TER 
TO T~E DEVICES OF A CERTAIN TYPE <t.E. LINE PRINTEqs>. 
IT ALSO CO~TAI~S SUCH JNFORMATJON AS THE CONFIGURATION OF THE 
SYSTEM (MAXIMU~ NUMoER CF DEVICES OF A CERT4JN TYPE>. 
LASTLY. Ir CO~TAINS A POINTER TO T~E COR~EsPONDJNG QUEUE~ 

FORMAT OF Of.VICE HEADER 

EQU 0 POINTER TO OF.VICE TA~LE 
EQU PTR+1 MAX NUMBE~ IN E)JSTANCE 
EQIJ MAX+l SPARE 

DEVICE HEADER l'.;C:NERA1' Ii-JG i-1ACR0 

MACRO NA MF:. MAX 
ARG #1 
VFU J6/1t2 
DEC 0 SPARE 
EN0!'1 DEVHnR 

87 
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(\01410 
OOJ410 

0'.)3410 
END Of BINARY CARD LPCPOn37 

OOJ410 003416 COCO 00 
OQJ411 000000000001 
ooJ412 ooooooooaroo 

Ql')J413 
003414 
003415 

003413 
r)Q3421 coco 00 
000000000002 
coooocoooooo 

001547 

2920 * 
29? l * 
2922 * 
2923 * 
2924 * 
2925 
29:'.6 DEVHR 
2927 * 
2928 * 
2929 * 
2930 

2931 * 
2932 * 
2933 * 
2934 

2935 

Hl~E Ts THE LJsr OF DEVICE HEADE~s. 

usE ST".lRF.: 
SSS 0 STA~T !'IF oe:vICE l-IE•OER LI ST 

CARD PUNCHES CCP) 

DEi/HOR CP.CPMAX 

ARG CP 
VFD 36/~PMAX 
DEC 0 

LI NF. P~INTfRS (LP) 

DEVHDR LP.LPMAX 
ARG LP 
VFD 36/LPM.AX 
DEC 0 
USE PREV J O!IS 
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R 

10.764 

001547 

l'.'00000 
000001 
000002 
noooo2 
000003 

400000 
200000 
100000 

Llt'-lE PRlNTE~/ cARo PIJNCH "1('lf.'.ILF 

2937 
2938 
2939 * 
2940 * 
2941 * 
2942 * 
2943 * 
2944 * 
2945 * 
2946 * 
2947 * 
2948 * 
2949 * 
2950 * 
2951 * 
2952 NAM~ 
2953 f RN 
2954 FLAG 
2955 ALLC 
2956 DEVL"i 
2957 * 
2958 * 
2959 * 
2960 * 
2961 Busv 
2962 CLOSE 
2963 Rsve: 
2964 * 
2965 * 
2966 * 
2967 * 
2968 DEVICE 
2969 
2970 BUGSUG 
2971 
2972 
2973 
2974 * 
2975 * 
2976 DE'VT 
2977 #1 
2978 TT 
2979 
2980 SET 
2981 
2982 TT 
2983 
2984 •1~•x 
2985 

usE conr: 
HEAU R 

PERIPHERAL DEVICE TARLE 

THERE IS A ONE-T0-0Nt CORRESPONDENCE BETWEEN A •OEvtcE• •NP 
PHYSICAL DEVlCE JN T~E MACHINE ROO~. THE DEVICE CONTAIN~ THF­
NAME nF THE DEVIC~. THE FRN WHEN OPEN• FLAG RITS TELLING ITS 
CURRENT SHTtis. Al\II'l If- BUSY. WHO IS RESPONSIBLE. 

FO~MAT OF Pf.plPHERAL UEVlCE 

EQu 
EQl.J 
EQU 
EQU 
f QU 

0 
NAME+l 
FR"-1+1 
FLAG 
ALLC+l•N.AME 

BITS FOR FLAG 

£QU 
EQU 
EQU 

8$SIGN 
~USY/2 
CLOSE/2 

DEVlCf GENERAllNG MACRO 

MACRO 
UASCI 
SET 
ZERO 
ZERO 
ENDM 

NAh1E 

1. "1 
8UG~lJG+1 
BUGBUG. TT 
8USY+CLOSE•O 
DEVICE 

FOUR CHAR ASCII ABBREVIATIO~ 
(UPPER> FRN OF PERIPHERAL WHEN OPEN 
fUPPER> FLAG BITS FOR THE PERIPHERAL 
(LO~ER> JO~ NUMBER USING IT WHEN eusv 
DEVICE ENT~Y LENGTH 

ON IF ~OT ALLOCATABLE 
ON IF CLOSED 
ON IF OPERATOR REQUESTED A CLOSE 

NAME 

FRN/ UNIT NUMBER 

MACRO 
8SS 
SET 
lDRP 
SET 
DEVICE 
SET 
IDRP 
SET 
ENOM 

NAME.cLIST OF nEvtCE NUMBERS> 
0 
0 
#2 
#2 
#1#2 
TT+l 

SET+1 
DEVT 

JNITIALilE cou~TER 

89 
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R Qf:.SOURCE. ALLOCATION •• PERIP~~RAL DI:. V 1 CE UBLE 

29R7 * 
29R8 * 
2989 * HEqE: rs HIE T/l..~LE ClF DE"VJCE'S 
29QO * 
29Q1 * 

003416 2992 usE STOqE 
003416 2993 DEVT8 BSS 0 STA~T Or DEVICE TA~LE 

2994 • 
2995 • CA~n Pi.JNCHEs (CP) 
2996 • 

003416 2997 DEVT CP•(00) 
003416 CF> BSS 0 
000000 TT SET 0 
noaooo SET SET 00 
003416 DEVICE CPOQ 

003416 10312'J060060 UASCI l.CPOO NAME 
525234 t!UGBUG SET 8UG9l!G+1 

003417 525234 ononoo ZE~O 8UGRUG. TT 
00342C 6QOl)OO OOC'OOO zE~O BUSy+CLOSE•O 

000001 TT SET TT+l 
000001 CPMA)( SET SET+l 

2998 • 
2999 * LINE P~INTERS (LP> 
JOCO * 

003421 JO Cl DEVT LP.coa.01> 
003421 LP BSS 0 
000000 TT SET 0 
000000 SET SET 00 
003421 DEVI CF L.P'J 0 

003421 114120060060 UASCI 1.LPOO NAME 
525235 BlJGl:!UG SET BUGAUG+l 

003422 525235 000000 ZERO BUG9UG.TT 
003423 600000 000000 ZERO BUSY+CLOSE•O 

000001 TT SET TT+l 
000001 SET SET 01 
003424 DEVICE LPOl 

OOJ424 11 41 200 6 0 c 61 UASCI 1.LPOl NA"1E 
525236 BUG BUG SET 8UGBUG+1 

OOJ425 525236 000001 ZERO BUGBUG.TT 
OOJ426 6COOOO 000000 ZERO BUSY+CLOSE.O 

000002 TT SET TT+l 
000002 LPMA)( SET SET+1 
001547 3002 USE PREVIOUS 
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11.764 

003427 
000020 

003430 
003430 
003430 

OQJ430 000000 000000 
ENO OF BINARY CARD LPCPOOJ8 

001547 

LINE PRINTER/ CARU PUNCH MODULF 

J0!3 TABLE 

3004 
3005 * 
3006 * 
3007 * 
3008 * 
3009 * 
3010 * 
3011 * 
3012 * 
3013 * 
3014 * 
3015 
3016 MO'.JB 
3017 * 
3018 * 
3019 
3020 JTA!3 
3021 
3022 

3023 

HEAD J 

JOB TARLE 

THE Jng TARLE Is A TABLE Of ONf WORD ENlRIEs. JNnExEO 
~y THE JOB NU~~ER. INFORMATTON IN THE Jna TA8Le IS 
THAT ~~ICH MUST BE LOCATfO OR MATCHED FOR CONSISTENCY 
CHECK~ AND FOR DEBU~GING PURPOSES. THE TA0LE CONTAINS 
MAXJB ENTRIES. 

usE 
EQU 

EIG,,T 
SSS 
DUP 
ZERO 

STORE 
16 

USE PREVIOUS 

MAXlMU~ NUMBER OF JOBS I~ THE SYqTEM 

TO MAKE OEBuGGING EAslER 
J09 TABLE 
<UPPER) PTR TO JCB/ <LOWERl PTR TO OfVICE 
INITIALLY OFF 

91 
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J 

1101547 

001547 
001547 

001547 OCG474 7170 OD 

001550 
001550 003261 6202 00 
001551 003261 1002 00 
001552 001610 6002 00 
00155J 003260 2212 00 
001554 777777 6002 00 
001555 003261 1012 no 
001556 001561 6012 00 
OF BINARY C~RD LPCPOOJ9 
001557 003261 6202 00 
001560 003261 7402 00 
001561 OC0004 1212 03 
001562 777777 6002 00 
00156J 777777 6042 00 
0~1564 000003 2222 11 
001565 003260 7422 00 

001566 
001567 
001570 
001571 
001572 
001573 

001574 
001575 

001576 

000006 7260 11 
777777 6000 00 
777777 6040 00 
000004 2270 11 
777777 60CO 00 
777777 6040 00 

001574 
525237 

525237 2200 OJ 
000004 7400 11 

001576 
525240 

52'5240 2200 OJ 

L I i" E P q I \I T !=: ~ I C A R I,) P IJ NC H M ~ [t t IL E 

3025 
JC26 
3027 * 
JG28 * 
3029 * 
JOJO * 
J031 * 
J032 * 
3033 • 
3034 * 
J035 * 
3036 * 
JG:::S7 * 
-3036 * 
3039 * 
~~04(1 * 
3041 t:xtr 
3042 

:5043 
J044 C.XIT1 
3045 
3046 
3047 
3048 
3049 
3050 
3051 

3052 
3053 
3054 
3055 
3056 
3057 
3058 
3059 
3060 
3061 
3062 
3063 
3064 
3065 
J066 

8tJGFWG 

3067 
BUG13UG 

USE 
HE40 

C.N ft:.R cH 

CODE 

EX t T 

lRA $EXIT 
RETURN TO NEXT TASK 
RETURNS ~ITH 

ass 
CKPT 
XEO 
INH18 
ess 
EAX 
CMPX 
TZE 
LDX 
TzE 
CMPX 
TNZ 

EAX 
STX 
SBLX 
TZE 
TMI 

CIJ) • JOB ~UMRER 
C!Tl • TRAP 8LOCK 
C(L) • rASK-STARr-AUOREss 

0 

X$CKPT 

ENTRY POINT 
l"'ESUGGING 

SAVE.a~ LOCK OUT UNWANTED INTERRUPTS 
0 TIME TO FOOL WITH THE QSTASK 
o.Q~FIRST+1+Q$TASK ADDRESS OF FIRST ELE~ENT 
o.~$LA~T+Q$TASK 1 DOES LAST POINT TO IT? 
WA IT 
T.QiF1RsT+QiTASK •oFFSET POINTER TO 9LOCK 
$EqROR •••PROBLEM 
T.QiLAST+QtTASK •IS THIS LAST? 
*+3 NO 

o.~$Fl~ST+1+QSTASK YES. SET THIS QUEUE 
O.Q$LAST+Q!TASK 1 TO EMPTY STATUS 
T.~i~FFST.Du RELATE THE BEGINNING OF ~LOCK 

!ERROR •••DSG 
$ERROR •••DBG 

QUEllE 

LDX 
STX 
JNHIB 
LXL 
TzE 
TMI 
LOX 
TZE 
TMI 
8UGU 
SET 
LDX 
STX 
BUGXR 
SET 
LOX 

XaQSLI~K.T GET OFFSET POI~TER TO NEXT BLOCK 
X.QSf IqsT+C$TASK •ANO ~AKE IT ~ow FIRST 
REST~RE RESUME NORMAL TELECAST 
J•TSJC~.T RESTORf JCS POINTE~ 
SERROR •••DRG 
SERROR •••il8G 
L.T$TRA.T AND TRANSFER AOrRESS 
SE~ROR •••DSG 
!E~ROR •••UBG 
(T$TRA.T) 8UG RETURN 
8UG~UG+1 

0 • AUG 8 Lll:9 • DU 
O.TSTRA.T 
co.x.v.z.Q) RuG THF REGisTE~s 
bUGFWG+l 
o.~UGSUG.DU 

92 
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001577 
001600 
001601 
on1602 

001603 
001604 

52524C 
52524C 
52524C 
525240 

525241 
525241 

ENO Of BINARY CARD 
001605 525242 
001606 525242 
001607 000000 

10.764 

2220 o:J 
2230 OJ 
2240 03 
22sn o3 

00160J 
525241 

2350 OJ 
2750 07 

001605 
525242 

LPCP0040 
2360 03 
21eo 01 
71Cn P 

001610 000017 22r2 nJ 
001611 oooooc 0012 00 

001612 001550 7100 00 

L l NE p R 1 ~JT ER I c A ~ u p :J ~Jc H r-i C" c I IL E 93 

EX IT 

LO)( x.aur.t-.iUG.DU 
LlJ)( v.~UG6UG.DU 
LD)( Z.8UG8UG•DU 
LOX a.BUG8'JG.DU 

3068 SUGA 
l:HJG~UG SET 8UGqUG+1 

LDA BUGBUG.DU 
ORA 8UG~UG.DL 

3069 BUGQ 
BUG RUG SET RUGBUG+t 

LDQ BUGqt1G. DlJ 
ORr.l 8UGF3UG.OL 

3070 TRA o.L AND AWAV WE G01 
J071 * 
3072 * 
3073 * WAIT FOR S01"1f T~ I NG TO HAPPEN 
3074 * 
3075 * 
3076 INHI8 SAVE.O'l 
3077 WAIT LOX o.!.PA.UsE.UtJ PAUSE ANO SHRT AT 
3078 MME AllilY INTERRUPT 
3079 I NH I ij RESTnRE 
3080 TRA EXlTt SKIP CHECKPOINT 



01 09-17-71 

COM~U~JCATIONS -- YESCRIPTIQ~ 

JQP,2 
3063 
30A4 * 
J0~5 * 
3086 * 
,JOPi7 * 
3088 * 
JC69 * 
3090 * 
3091 * 
J092 * 
3093 • 
3094 * 
3095 * 
3096 * 
JO<:J7 * 
3098 * 
3099 • 
3100 * 
3101 * 
3102 * 
3103 * 
3104 * 
3105 * 
3106 • 
3107 * 
3108 * 
3109 • 
3110 * 
3111 • 
3112 * 
3113 * 
3114 * 
3115 * 
311~ * 
3117 * 
3118 * 
3119 * 
3120 • 
3121 • 
3122 • 
3123 * 
3124 • 

USE CODF. 
HEAD C 

CO~MU~ICATIONS NETWORK STRUCTUPE 

THERE tXEl~TS A PRIVATE Ct~MUNICATIONs NETWORK 4MnN~ T~F 
THE Mn~ITOR AN~ ALL OF ITS SU~·MODULES (I.E. PERIPHERAL nRtVERS). 
~I ~·~~TUP TIME FOR THf. MONITOR. IT CREATES THf ~ETWORK ~V 
OPE~ING THREE SCRATCH EVFNTS A~O PASSING A FRN OF EACH T~ E4C~ 
sua-MnOULES SPA WNE n. FOR Tf-IF. sw~-r·'10T'lULf. s. Tl-lESE EVENT s A RE 
REFERENCED gy CANONICAL NtJM~ERS: 

$f RNO --
TH IS IS THE CO~HAND EVENT FJR THE DRIVERS. EACH ORIV~R tS 
ALLOWED NOTJFV ACCESS nNLv. C0M~A~DS ARE CHANNELED TO T~E 
SP~CIFIEU SUB-~ODULE BV THE STATE WHEN CAUSEO. 

SFRNt •• 
THIS TS THE COMMAND REPLY EVF.NT FO~ THE DRIVERS. EACH D~IVER 
IS ALLOWED CAUSE ACCESS ONLY. IN ORnER TO INFOR~ THE 
MONITOR THE PERIPHfRAL DRIVER rAUSES T~I5 EVENT WITH ITS STATE. 

!F~N2 --
AS IMPLIED A80VE. $FR~O AND $FRNt •RE AN INPUT/OUTPUT PAtq. 
$FRN2 HOWEVER JS NOT PAIREP AT ALL. THE MONITOR USES THTS 
EVENT 4S A PASS EVE~T ~ENOI~G FILES TO BE PROCESSED ANO nEVICES 
DOWN TO ITS SONS. rHf SONS ~EVER EVFR PASS ANYTHING BAC~ TO 
THE FATHER. THEY SIMPLY CLOSE FILES. 

FOR $FqN2 •• 
BIT$ 0 - J • JOA NU'"1BER (WITH 0 ILLEGAL) 
BITS 4 • BANNER CON MEANS SUPPLY BANNER) 
BITS 5 • OUTPUT l'IODEI 512/ 320 <ON ~EANS 320) 
BITS 6 -17 • START ADDRESS llN ELEMENTS> 

FOR SFR"lO •• 
ans 0 - 3 • JOB NU'18ER (MUST 13E ZERO) 
SITS 4 -14 • <NOT USED> 
ans 15-17 • DEVICE UNIT NUMBER (0 THRU 1) 
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001613 
001614 
001615 
001616 
001617 
00162C 
001621 

001622 
00162J 
001624 
001625 
0()1626 
001627 
001630 
01)1631 

c 

000657 
000001 
OC0001 
000027 
1)00026 
000000 
000000 

000000 
000077 
'J0163C 
000003 
001613 
777777 
000000 
001613 

END OF BINARY CARD 
001632 001335 

001633 001547 

10.764 

001613 

001613 
001613 

7000 00 
0001'.' 03 
COCO OJ 
ooco 11 
1)000 11 
0001'.' OJ 
0000 03 

001622 
7200 11 
3600 OJ 
6oon oo 
10CO 03 
6000 00 
7100 00 
2220 11 
600(1 00 

001632 
LPCP0041 
7000 00 

001633 
7100 00 

LlNE PRINTE:~/ CARJ PIJ"lCH M(1JULF: l=IAGE 

COMMU~ICATIONS -- ~E~G M~SSAGE 

3126 
J127 
3128 * 
3129 * 
3130 * 
3131 * 
313~ * 
3133 * 
3134 * 
3135 * 
3136 * 
3137 * 
J1J6 * 
3139 * 
J140 * 
3141 * 
3142 * 
3143 * 
3144 * 
3145 MEssx 
3146 

3147 

3148 MESS! 
3149 
3150 * 
3151 * 
3152 * 
3153 

3154 

USE COTJE 
HEAD C 

SEND A MESSAGE 

yHis TASK sENUs A 36 ~IT MESSAGE. WMICH Is BIT CODED TO THE 
MONtTnR ON THE OUTPUT EVENT FILE SFRNt. TME STATE AND 
MESSAGE ARE PASSED TO IT IN T$TEMP1.T ANO TSTEMP2.T. 
RESPECTIVELY. AFTER SUCCESFULLV TRANSMITTING TH~ ~ESSAGE 
THE TASK EVAPOqATES. 

ENTER WITH 
CCXT> • TRLOCK•ADORESS 
CCT$TE~P1.Tl • STATE 
CCT$Tf~P2.T> • MESSAG~ 

SJNCE AN ASYNCHRONOUS TAS~• IT CAN USE ALL TEMP'S 
CALLS ONLY P$qELT WHfN OONE. 

ess 
CAUSE 
TSX 
ARG 
ARG 
ARG 
ARG 
ARG 
ARG 
CHECK 
LXL 
ANX 
TZE 
CMPX 
TZE 
TRA 
LDX 
TZE 

0 ENTRY POINT 
($FRN1.nu,.c1.nu,.cTSTEMPl•T).CT$TEMP2.r,.co.ou, •• o.nu, 
O.$CAUSE 
$fR"lt.DU 
1.ou 
UTE~Pt.T 
HTEMP2. T 
o.ou 
o.nu 
MESSt.~S8Z.MESSX 
o.risPw1.r 
0.8SST""K•DU 
MESSt 
o.sssz.ou 
MESSX 
!E~ROP. 
x.rssRw1.r 
l"IESSX 

GET NUMBER OF PEOPLE NOTIFIED 
NONE. RE-SEND 

MESSAGE SENT 

RELT RELEASE TRAP BLOCK 

TS)( 
EXIT 
TRA $EXIT 
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c 

0!)1634 000000 
001635 000077 
001636 001642 
01)1637 000011 
001640 001644 
001641 777777 

001642 000005 
001643 000000 

10.764 

001634 

001634 
.001634 

7200 11 
3600 03 
6000 00 
1000 OJ 
6000 00 
7100 00 

001642 
7270 11 
7100 17 

L I NE P R 1 N T F R I C A. ~ J P :J '4 C ~i M 0 [1; 1 L E 

COMMll!\flCATIQNS -- CT!(~e> SERVICE 

3156 
3157 
Jl 58 * 
J l "i9 • 
31~0 * 
3161 * 
3162 * 
3163 * 
3164 * 
.,H 65 * 
3166 * 
3167 * 
3168 * 
3169 * 
3170 * 
3171 * 
3172 NSRV 
3173 

3174 NSRVl 
3175 
3176 

USE COOF'. 
HEAD C 

THIS ~lJdROUTIN~ IS ENTERFO -'1t-ift-.1EvER AN OUTSTA"'Dll\JG 
NOTIFY IS CA.USED. THE RnuTINE ASCERTAINS THE REASON 
FOR THE CAU~E .AND TRANSFERS con~OL TO THE AP-
~~ i~iE :vaROUTiNE. 

CALL \-ilTH 

CALLS 

SSS 
CHECK 
LXL 
ANX 
TZE 
CMPX 
TZE 
TRA 
ass 
LXL 
TRA 

C(XT) • CTRAP ADORESS 

C$~S~VX CTO RE-ISSUE NOTIFY> 
OR APP~OPIATE SUBROUTINE 

0 
NSRVt.~$TLE.NSRVX 
o.T$SRw1.T 
o.R$SP1K• OU 
NSRV1 
o.anLE' .riu 
NSRVX 
SERRCR 
0 
L.CSRLINl<•T 
o.L 

IT ~AS REALLY CAUSED 
WELL• WHO GETS IT? 
LET Hl~ H~NDLE IT 



MBR 

ENO 

01 09-17-71 

001644 
001645 
001646 
001647 

001650 
001651 
001652 

001653 
001654 
001655 

c 

".101325 
000000 
000005 
001634 

000510 
000000 
000005 

000646 
000030 
000031 

OF BINARY CARD 
001656 000000 
001657 000077 
001660 001664 
001661 000003 
001662 001652 
001663 777777 

001664 001335 

001665 001547 

10.764 

001644 

001644 
001644 

7000 00 
6220 11 
2210 11 
6200 00 

001650 
7170 00 
62l.O 12 
2230 11 

001653 
7000 00 
0000 13 
0000 13 

001656 
LPCP0042 
7200 11 
J6CO 03 
6000 00 
1000 OJ 
6000 00 
71.00 00 

001664 
001664 

7000 00 
001665 

7100 00 

LINE PRll\ITER/ CA~U PUNC~ t-4'Jil!JLf 

COMMUl\IICATIOl\IS •• ~E-ISSUE ~OTJFV 

3178 
3179 
3180 * 
J181 * 
3182 * 
3183 * 
J184 * 
3185 * 
3186 * 
3187 * 
3188 * 
3189 * 
3190 * 
3191 NSRVX 
3192 

3193 
3194 
3195 
3196 

3197 
3t9e NSX1 
3199 

3200 

3201 NSX2 
3202 

3203 

USE CODE 
HEAiJ C 

RE• ISSUE NOTI FV 

THis ~Ut3R01JTINE slMPLY RE•IssUE's THE NOTlF't' FOR 
ANY NC9 <~OTIFV CONTROL BLOCK). AFTER A SUCCESSFUL OPERlTJON 
THE TASK EVAPnRATES. 

CALL 1o11 I TH 

sss 
GETT 
TSX 
EAX 
LD>< 
EAX 
SETUP 
XED 
EAX 
LDX 
NOT IF 
TSX 
ARG 
ARG 
CHECt< 

LXL 
ANX 
TZE 
CMPX 
TZE 
JR.A 
SSS 
RELT 
TSX 
EXIT 
TRA 

CcXTl • NCS lOnRESS 

0 

o .. ur:;nr 
X,, Q,, T 

T.TSLl"JK,,T 
o.NSRV 

$SETUP 

GET A TRAP BLOCK 

SAVE A PTR TO IT 
LET T POI~T TO ORIGINAL Tee 
RESTART ADDRESS 
RESTART CT~AP 

T,,o,,~ GET BACK PTR TO NEW TCB 
3.TSLI~K.T MAKE X3 POINT TO NCa 
<ERN.3>,.(STATE.J) 
O,,!NOTIF 
ER~.3 

STATE•3 
NSx2.8$Bz·NSx1 

Q,,T$SRWt-T 
o.qSST~K.DU 

NSX2 
o.~ssz.ou 
NSXl 
SERROR 
0 

O. TS REL T 

SUCCESSFULLY RE•tSSUED NOTtFY 
RELEASE TBLOCK 

EXIT 
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c C0"'1MIJl\fICATIONc; •• ~OTJFY CONTROL 8Lc)CK ~ 

32r:5 * 
32C6 * 
J207 * NOTIFY Cr)NTpOL ~LOCKS 
J208 * 
3209 * ll'IE P~INTER COl"IMANO EVENT 
J210 * 

001066 3211 NCB LPNCso.csCOMD.!FRNO•iLPsr•O.RSTYPLP.~SLP 
003450 USE STORF 
OOJ450 EIGHi 
003450 LPNC80 BSS 0 

OOJ450 000000 000035 ZERO o.BHRO 
003451 000000 OOCCIOO ZERu o. a 
OOH52 000000 000000 ZERO a .. o 
003453 000000 000000 ZERO o .. 0 
003454 000000 OOOCIOO ZERO .... 0 
003455 000000 001666 ZERO o.c,co..,n 
003456 003450 0034SO ZERO ••C,~CB.••C.:IJCB 
003457 000000000000 DEC 0 

OOJ460 OUP 1.16 
003460 ocoooooooooo DEC 0 

END OF BlNAPy CARD LPCP004J 
003500 000000 000000 ZERO $FRNO. 
003501 003000 000000 ZERO SLPST.O 
003502 0000000000(10 VFD 36/0 
003503 000002 000400 ZERO R HYPLP • BSLP 

001666 USE PREVIOUS 
3212 * 
321J * LINE PRINTER PASS FILE EVENT 
J214 • 

001666 3215 NCB LP~C92.SINlr.SFRN2.SLPsr.O·R~TYPLP.B$LP 
003504 USE STORE 
003510 EI C»HT 
003510 LPNC92 SSS 0 

003510 000000 000035 ZERO 0.8$TRQ 
003511 000000 000000 ZERO o.o 
01')3512 000000 oor:ooo ZERO o. 0 
003513 000000 000000 ZERO o. 0 

END OF BINARY CARD LPCP0044 
003514 000000 000000 ZERO **•O 
003515 0001)00 ljQ2023 ZERO o.,INIT 
003516 003510 003510 ZERO ••CSNC~.•·CSJCB 
003517 000000000000 DEC 0 

OOJ520 OUP 1.16 
003520 000000000000 DEC 0 
OOJ540 000002 OOC'C\00 ZERO SFRN2• 
003541 003000 000000 ZERO $Lf'ST•O 

END OF BINARY CARO LPCP0045 
003542 000000000000 VFD 36/0 
003543 000002 000400 ZERO RSTYPLP,.BSLP 

001666 USE PREVTOUS 
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c C0"1MU~JCAT10NS -- NOTIFY CO~TROL BLOCKS 

3217 * 
3218 * 
3219 * CA~D DLJNCH COMMAND EVENT 
3220 * 

001666 J221 NCB CpNC80.csco~o.$FRNC·$Cp5y.o.RSTvPCP.9SCp 
on;,544 USE STORE 
003550 EIGHT 
003550 CPNCSO SSS 0 

003550 000000 COOC\35 ZE~O 0.8$TRO 
003551 0001'.'00 000000 ZERO o.o 
003552 000000 cocooo ZERO a.a 
003553 oooooa IJOCOOO ZERO o. r) 
003554 000000 nooooo ZERO **•O 
003555 oooooc 001666 ZERO o.cicot..tn 
003556 003550 C0355o ZERO *•C$\IC9.••CSJCB 
003557 OOOrJOOOaocoo DEC 0 

003560 CUP 1.16 
003560 000000000000 OEC 0 

END OF BINARY CARD LPCP0046 
003600 000000 oocooo ZERO SFRNO. 
003601 001000 oocooo ZERO SCPST.o 
003602 ooooooooocoo VfD 36/0 
OOJ6QJ 000001 000200 ZERO R $T YPC!' • BSCP 

001666 USE PREVTOUS 
3222 * 
3223 * 
3224 * CARD PUNCH PASS FILE EVENT 
3225 * 

001666 3226 NCB CPNCA2.$INir.SFRN2.iCPsr.O.R$TYPCP.9$CP 
003604 USE STORE 
003610 EIGHT 
003610 CPNC82 ass 0 

003610 000000 000035 ZERO o. f3$TRO 
003611 000000 000000 ZERO o.o 
003612 000000 oocooo ZERO o. 0 
003613 000000 000000 ZERO o. 0 
003614 000000 000000 ZERO **•O 
003615 000000 002023 ZERO O.SJNIT 
003616 003610 003610 ZERO *•CS:"JC9.••CSJC~ 
003617 000000000000 DEC 0 

003620 DUP 1 .. 16 
END OF BINARY CARD LPCP0047 

003620 ooooooooocoo DEC 0 
003640 000002 000000 zERO $FRN2. 
003641 001000 oocooo ZERO !>CPST.o 
003642 000000000000 VFD 36/0 
003643 000001 000200 ZERO RSTYPC~.BSCP 

001666 USE PREVIOUS 
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c 

f'l01666 
001666 000~01 2J6f'l 11 

END OF BINARY CARD LPCP~048 
001667 OC0012 7720 oo 
001670 C00017 3760 OJ 
001671 000006 1160 OJ 
001672 001702 6030 00 
00167J 001674 71~0 22 
001674 777777 coco 00 
001675 001703 cooo 00 
001676 001714 0000 00 
001677 001724 0000 00 
001700 777777 ooco 00 
001101 001747 0000 00 

000006 

001702 
001~02 001644 7100 00 

I_ I '\J E P R I "I T E ~ / C A ~ iJ e> IJ N C 14 M O D I.I L E. 

CUM"11J''HCATIONS •• Cf'l~MlNDS 

3228 
J229 
3230 • 
3231 * 
3232 * 
3233 * 
3234 • 
3235 * 
3236 • 
3237 • 
J238 • 
3239 COMO 
3240 

3241 
J242 
J24J 
3244 
3245 
3246 CMDT9 
3247 
3248 
3249 
J250 
3251 
3252 CMAX 
3253 • 
3254 * 
3255 * 
3256 * 
J257 * 
3258 * 
3259 * 
3260 COMDX 
3261 

t.JSE CO::JF. 
HEAU C 

Cl')MMANDs 

THIS ~OUTlNE DECODES A COMM4NO sE~T TO IT FROM T~E MONIT~~. 
IF A LEGAL COM~ANO. THE APP~OPPIATE ACTI~N IS TAKE~. IF 
ii..i..~;:;"i..' .-;~LL iT IS INGO~Eu iM{jRf OFTEN THAN NOT) 

ass 
LDQ 

QRL 
ANQ 
CMPQ 
TRC 
TRA 
ARG 
ARG 
ARG 
ARG 
ARG 
ARCf 
EQU 

18•4·4 
•017.DU 
CMAX.DU 
CQt-lDX 
•+1.ou• 
$ERRnR 
GET 
KILL 
REL 
!ERROR 
RSTRT 
••CMDT9 

ENTER ~ERE FRO~ CSNSqV 
GET CO~MANO 

RIGHT JUSTIFY IN QU 
MASK TO C0"1~ANO 
TEST VALIDITY OF COM~AND 

NOPEJ fX IT 
BRA~CH TO SuBROuTINE 
O • ILLEGAL 
1 • GET PERIPHERAL 
2 • KILL PERIPHERAL NOW 
3 • RELEASE PERIPHERAL ~HEN NOT ~USY 
4 • SPARE 
5 a RESTART A PERIPHERAL 
NUM9ER OF CO~MANDS 

COM DX 

RE•Is~uE NOTIFY ON yHis NCB 

ass 
TRA 

0 
NSRVX RE•ISSUE THE NOTIFY 

100 
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001703 

001704 
001705 
001706 
001707 
001710 
001711 
001712 
001713 

c 

001703 

(\01703 
co2oors 7o7o oo 

000002 23510 14 
200000 3150 03 
001702 6000 00 
000000 22~·0 11 
000001 7420 14 
077777 22;;10 o3 
000002 3420 14 
001702 71CO 00 

LI NE PR l 'IJTER/ CA~u P~J'IJCH M('lGULF 

COM~U~lCATlON~ •• COM~AND GET 

3263 
3264 
3265 * 
3266 * 
3267 * 
32~8 * 
3269 * 
3270 * 
3271 • 

USE CODE 
HE A 0 C 

COMMAND GET 

ENTER WITH 
C<XTl • 'IJC8•ADrRESS 

ess 
TS)( 

(j 

L. PER J GET PERIPHERAL l'IJFORMATION 

CHECK IF CURRE'IJTLY CLOSED 

LOA RSFLAG.1 GET pERlpH~pAL FLAGS 
CA~A RSCLOSE.DU CHECK IF CLOSED 
TZE COMDY IGNORE COMMAND IF ~OT 
LOX x.T$S?w1.T GET PASSED FRN 
STX x.RiF~~.z SAVE IN TABLE 

"AGE 

3272 * 
3273 * 
3274 GET 
3275 
3276 * 
3277 * 
3278 • 
3279 
3280 
3281 
3282 
3283 
3284 
3285 
3286 

LOX x.-1-R~BUSY•RSCLOSE-RSRSVE.ou SET OFF A FEW BtTq 
ANSX x.R$FLAG.l IN THE PERIP~ERAL TA9LE 
TRA CQMDX A~t EXIT 

1 0 i 
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c 

001714 
END OF 8INARY CARD LPCP0049 

001714 002005 707~ 00 

001715 
001716 
001717 
001720 
001121 
001722 
001723 

000002 2350 14 
400000 Jll:iO 03 
001702 6000 00 
000002 7260 14 
400000 2350 07 
000000 2550 16 
001702 7100 00 

Ll"lE PRl"lTF:R/ CARU Pl~PJCH MC'IDULf 

COMMU~ICATIONS •• CO~M4ND KILL 

326t) 
3269 
J290 * 
3291 * 
3292 * 
3293 * 
3294 * 
:5295 * 
J296 * 
3297 * 
3298 * 
3299 KILL 

3300 
3301 * 
3302 * 
3303 * 
3304 
3305 
3306 
3307 
3308 
3309 
3310 

USE CODf. 
HEALJ C 

CQMMANJ) KILL 

THIS ROUTINE STOPS THE SPECIFIED PERIPHERAL JMMEOIATELV. 

i::NTER -~:iH 
C<XT> • NCB•ADORESS 

8$$ 0 

TSX L.PERI GET PERIPHERAL INFOR~ATl~N 

CHEC~ IF P~RIPHERAL IS IN USE 

LOA 
CANA 
TZE 
LXL 
LDA 
ORSA 
TRA 

RiFLAG.z 
R$9USY,.DU 
co~nx 

J.RUL.Lc.z 
BSKILL .. DL 
JSFLAGS.J 
COM OX 

GET PERIPHERAL FLAG 
CHECK JF ausv 
EXIT IF NOT 
GET POINTER TO JCB OF DEVICE OWN~R 
TUR~ ON THE KILL BIT 
JN THE JOB FLAG WORD 
AND EXIT 

102 
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c 

001724 

001724 
001124 002005 7o7o oo 

001725 
001726 
001727 
001730 
001731 
001732 
001733 

000002 23M 14 
200000 3150 03 
001702 6010 OD 
100000 2750 OJ 
000002 7550 14 
400000 3150 oJ 
001702 6010 00 

001734 400000 
001735 000002 
001736 000002 
001737 000006 
001740 000031 
OF BINARY CARD 
001741 000011 
001742 000027 
001743 000027 

001744 
001745 
001746 

000021 
001433 
001702 

001734 
2750 03 
7550 14 
4460 14 
4460 11 
2350 11 
LPCP0050 
7710 00 
7550 11 
4440 11 

001744 
2350 11 
7070 00 
7100 00 

103 

COMMUNICATIONS -- COMMAND RELEASE 

3312 
3313 
3314 * 
3315 * 
3316 * 
3317 * 
3316 * 
3319 * 
3320 * 
3321 * 
3322 • 
3323 REL 
3324 
3325 * 
3326 * 
3327 * 
3326 
3329 
3330 
3331 
3332 
3333 
3334 
3335 * 
3336 * 
3337 * 
3338 REL2 
3339 
3340 
3341 
3342 
;5343 

3344 
3;545 
3346 
3347 

3348 

CO~MAND RELEASE 

THIS ROUTINE RELEASES A PERIPHERAL AS SOON AS IT IS FREE 

ENTER WITH 
C(~Tl • NCB•ADDRESS 

sss 
TSX 

0 
L.PERI 

CHECt< FOR ALREADY CLOSED 

LDA 
CANA 
TNZ 
ORA 
STA 
CANA 
TNZ 

R$FLAG.7 
R$CLC'lSE. T.lU 
COMD"X 
R$RSVE.nu 
R$FLAG.z 
Pssusv.ou 
CQ~O)t 

OEivCE IDLE -- sEIZ~ IT 

sss 
ORA 
STA 
SXL 
SXL 
LDA 

ARL 
STA 
SXL 
RELP 
LDA 
TSX 
TRA 

0 
RSBusv.nu 
RSFl.ACi.e.Z 
J.RULLc.z 
J.TSJC9.T 
CSSTATE. T 

9 
TSTE~P1.T 
Z.TUE"'IP1•T 
CTSTFMF'1.T> 
TSTEMPt.T 
L•RSRELP 
COM Ox 

GET PERIPHERAL INFORMATION 

GET PERIPHERAL FLAGS 
CHECK IF CLOSEO 
EXIT IF SO •• MONITOR SHOULD KNOW IT IS CLOSED 
ASK TO HAVE IT CLOSED 
RESTORE FLAGS 
CHECK IF CURRENTLY ausv 
eusv. IT WILL CLOSE EVENTUALLY 

MARI< IT ausv 
IN THE PERIPHE~AL FLA~ WORD 
AND ALLOCATED TO US 
FUDGE 
GET STATE 

MAP INTO TYPE 
SAVE FOR RELEASE 
AND SAVE DEVICE NUMBER 
RELEASE IT 

Ex IT 



END 

01 09-17-71 

OtJl747 
001750 

001151 
001752 
001753 

001754 
001755 
001756 
001757 

001760 
001761 

001762 
00176J 
001764 

c 

IJ01'47 

001747 
002005 7070 00 
000027 7440 11 

OOOC02 2350 14 
400000 315(} 03 
001702 6000 00 

000002 7260 14 
000006 44flO 11 
010000 2350 07 
000000 2550 16 

000006 
000026 

000564 
000002 
000026 

4500 16 
4500 11 

001762 
7000 00 
0000 16 
0000 11 

001765 000000 
OF BINARY CARD 
001766 000077 
001767 001173 

001765 
7200 11 
LPCP0051 
3600 OJ 
6000 00 
1000 OJ 
6000 00 
7100 00 

001770 000003 
001771 001762 
001772 777777 

001773 
001774 
001775 
001776 
001177 
002000 
002001 

000001 
777777 
000006 
000000 
000000 
000026 
001162 

001773 
2350 11 
J750 07 
0750 16 
5310 00 
6350 05 
7550 11 
6010 00 

3350 
J351 
3352 * 
3353 * 
3354 * 
3355 * 
3356 * 
3357 * 
3358 * 
3359 RSTQT 
3360 
3361 
3362 * 
3363 * 
3364 * 
33f>5 
J366 
3367 
3368 * 
3369 * 
3370 * 
3371 
3372 
3373 
3374 
3375 * 
3376 * 
3377 * 
3378 
3379 
3380 RSTt 

3381 

3382 RST2 
3383 
3384 
3385 
3386 
3387 
3388 
3389 

USE COlJE 
HE~D C 

THIS COMMA~n RESTARTS THE JOB ON THE sPfCIFIED PER• 
IP~ERAL TO THE SPECIFIED ELE""ENT NUMBER. 

ess 
TSX 
STX 

0 
L.!)ERJ 
z.rnE~p1.r 

GET PEPIPHERAL INFORMATION 
SAVE PTR TO DEVICE 

CHECK IF pERipHERAL IS IN USf 

LDA 
CANA 
TZE 

RiFLAG.7 
R$8USY.DU 
C0"10X 

GET PfRipHERAL FLAG 
Cl-!ECI< lF BUSY 
EX IT IF NOT 

HALT READI~G I~ ORDER TO 00 S~T POINTE~ 

LXL 
S XL. 
LDA 
ORSA 

J.RULLC•Z 
J,,T$JC9.T 
8$HALT.DL 
JSFl.AGS.J 

GET PTp TO JCS OF DEvlCE OwNER 
SAVE JCB POINTER 
GET THE HALT 8 IT 
MARK RfADING HALTEO 

SET POINTER TO RESTART ADDRESS REQUEST <I.E. 0> 

SH 
STZ 
SPTR 
TSX 
ARG 
ARG 
CHECK 
LXL 

J$RSTRT•J ***RESET TC BEGINNING FOR NOW 
T$TEMP2.T FIRST FIND CURRENT SETTING 
(J$1FRN.J>.CT$TEMP21T> 
O,.,$PT~ 

J'i I F'RN,, J 
TiTEMP2.T 
RST2,,BiBZ•RST1 
Q,,T$SR'li1•T 

o,,B!STr-1K.DU 
RST2 
o .. essz .. ou 
RSTl 
$ERROR 
0 

GET CURRENT SETTING 
ONLY 

104 

ANX 
TZE 
CMPX 
TZE 
TRA 
ass 
LOA 
ANA 
ADA 

. NEG 
EAA 
STA 
TNZ 

TSSRW2,. T 
•l•DL 
JSRSTRT ,,J 

o.AL 
T!TE"1P2.T 
RSTt 

PLUS THE A~OUNT IT ~AS MVED ON IJS ( .ASV"'4C) 
COMPUTE REQUESTED ~INUS CURRENT FOR COR~ECT SIGN 
MOVE TO AL 
SAVE FOR SET POINTER 
SET PROPERLY 
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002002 
01)2003 
002004 

c 

010000 2350 07 
000000 6550 16 
001702 71CO 00 

LI NE PR I "ITE~/ CARD PUNCH MOllllLf 

COMMUNICATIONS 

3390 * 
3391 * 
3392 * 
3393 
3394 
3395 

LOA 
ERSA 
TRA 

CO~M.AND RESTART 

B$HAL1.DL 
JSFLAGS.J 
COM OX 

UNSET HALT BIT 

AND EXIT THRU COMMON ROUTINE 

PA.GE 105 



01 09-17-71 

c 

002005 

002005 
002005 OOOOJJ 2220 11 
002006 003074 2200 12 
002007 000000 2240 10 
002010 000001 2350 11 
002011 OC0022 7710 00 
002012 000007 3750 07 

END OF BINARY CARO LPCP0052 
002013 000000 2750 14 
002014 000001 3360 10 
00201s 000000 11so t4 
002016 000000 6000 17 
002011 onoooJ 0240 oJ 
002020 oooon1 0160 01 
002021 002015 6040 00 
002022 001102 7100 00 

Ll~E PRl~TER/ CA~U PU~CH MODULf 

CO~MUNICATlUNS -- P[RJPHERAL INFORMATJnN (PERI) 

J397 
3398 
3399 * 
3400 * 
3401 * 
3402 * 
3403 * 
J404 * 
3405 • 
3406 * 
3407 * 
341)8 * 
3409 * 
3410 * 
3411 * 
3412 PERt 
3413 
3414 
3415 
3416 
3417 
3418 

3419 
3420 
3421 PERtl 
3422 
J42J 
3424 
3425 
3426 

USE CODE 
HEAD C 

PERI 

rHis ROUTINE C~ECKs TO SEE IF T~E PERIPHER•~ NAME EXITS 
AND IF SO RETU~NS A POINTER TO THE DEVIC~ ENTRY ALOCK. 
OT~ERw1~~ i; EXCTS 

ENTER W1Tf1 
CCXT) • NCB•ADORESS 

RETURN '°'ITH 
CCXZ) • DEVICE ENTRY BLOCK 

BSS 0 
LOX x-c!~Es•T GET PERIPHER~L TYPE 
LD)( O.R$TA9LE•X GET POINTER TO TYPE TARlE 
LDX ZaFUPTRaO GET PTP TO FIRST DEVICE OF 
LOA TSSRW2. T GET BACK UNIT NUMBER 
ARL 30 .. 1e RIGl'il JUSTIFY IN AL 
ANA 7.DL ~ASK TO UNIT NIJ"19ER 

ORA RSNA:-'1E-z GET NAME 
LCQ RSMAX.".> GET THE NUMBER OF DEVICES 
Cl'lPA R$NAME.z TEST f("lR ~1ATC.,_. 

TZE O.L RETURN WITH Z POINTING TO 
AD~X Z.RSDEVLN•DLJ NO• SKIP ro NEXT DEVICf 
ADQ 1.DL TEST FOR DONE 
TMI PERl1 NO• LOOP 
TRA COM OX INGORE MONITOR 

THIS TYPE 

TO CHECK 

DEVICE 
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c 

002023 

002023 
002023 000001 2360 11 
002024 000004 7370 00 
002025 000017 3750 07 
002026 001666 6QOl'.l oo 

002027 
002027 001344 7070 00 
002030 000006 4460 11 

002031 000001 2360 11 
002032 000001 7560 16 
002033 777777 3760 03 
002034 000000 7560 16 
002035 000033 7220 11 
002036 000000 4420 16 
002037 000004 7370 00 

ENO OF BINARY CARD LFCP0053 
002040 000017 3750 07 
002041 003430 2340 05 
002042 777177 6010 00 
002043 003430 7460 os 
002044 000001 7370 00 
002045 000001 3750 07 
002046 002051 6000 00 
002047 300000 2350 07 
002050 000000 2550 16 
002051 000001 7370 00 

LI f\J E: PR I N T F:: R / C A R U P ! JN C 1-1 Mn IJl.l L f ~AGE 

JOB I"IJTIALlZHION ~OUTJl'.tE 

3428 
3429 
3430 * 
3431 * 
3432 * 
3433 * 
3434 * 
3435 * 
3436 * 
3437 * 
3438 * 
3439 * 
3440 * 
3441 * 
3442 * 
3443 * 
3444 * 
3445 * 
3446 * 
3447 * 
3448 * 
3449 INIT 
3450 
3451 
3452 
3453 
3454 

3455 
3456 * 
3457 * 
3458 * 
3459 
3460 
J461 
3462 
3463 
3464 
3465 

3466 
3467 
3468 
3469 
3470 
3471 
3472 
3473 
3474 
3475 

USE CODE 
Hf "D 

JOB INIT 

UPON RECEIPT o~ A FILE TO PROCEss• THIS ~OUTINE Is ENTER~D~ 
IT DOES ALL OF TME ~ECESSARY INITIALIZATION AND CHECKING IN 
ORDER THAT THE JOB MAY BE STARTED. IT DOES THE FOLLOWINQ1 

GET A JCB 
INtTIALI7ES IT WITH THE ~NTIRE JOB DESCRIPTION 
CHECK ELEMENT SIZE 
POSJTIO~S THE READ POINTER IF NECESSARY 
CREATES THE READ TASK AND TME WRITE TASK 
RE•tSSUES THE NOTIFY 
EXIT 

ENTER WITH 
CCXTl • NC9•ADDRESS 

ess 
l.DQ 
LLS 
ANA 
TZE 
GETJ 
TSX 
SXL 

0 
T$S~W2,, T 
4 

Bi8J9M'<.DL 
CSCO~D 

L,.HGET J 
J,.T$JC9.T 

INITIALIZE JCB 

LDQ 
STQ 
ANQ 
STQ 
L)(L 
S)(L 
LLS 

USRW2• T 
JSFLAG,,J 
·1 .. nu 
JSF'LAGS,,J 
X,,CSRES. T 
x,, J SF LAGS• J 
4 

GET MESSAGE WORD 
SELECT JOB NUMBER 
ONLY 
TEST IF tT IS A PASSED PERIPl-IERAI.. 
GET A JCB 

SAVE JCB PTR 

GET MEssAGE WORD 
SAVE AS IS 
MASK TO MESSAGE 
SAVE IN FLAGS,. TOO 
GET RESOURCE TYPE 
SAVE 
~OVE JOB NUMBER IN A 

ANA 8SBJ8MK.DL MASK TO JOB NUMBER 
SlN J$JTAB,,AL TEST FOR POOR 900KKEEPJNG 
TNZ SERROR ONE OF US IS W~ONG 
STX J~JSJTAB.AL MARK IT SUSY 
LLS 1 GET HEADER BIT 
ANA BSBHD~.DL ISOLATE IT 
TZE *+3 NO HEADER NEED 
LDA BSRHDR+BSWHDR,.DL •TURN ON MEADER BITS 
ORSA JSFLAGS,.J 
LLS 1 GET OUTPUT MODE 
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MBR 

END 

ENO 

01 09-17-71 

002os2 
002053 
002054 

01)3100 
01)3101 

OCOOC1 
r)C31 or:: 
000005 

044000 
026400 

002055 C'IJ0014 
002056 007777 
002057 000006 
002060 000000 
002061 DCC002 
OF BINARY CARC 
002062 000002 
002063 000011 
002064 1')00012 
002065 000020 
002066 000013 
002067 000014 
002070 000001 
002071 000000 
002072 000020 

002073 
002074 
002077 

002100 
002101 
002102 
002103 

002104 
002105 

000000 
000001 
000020 

000033 
oop~4 
000016 
000003 

000575 
000002 

002106 oooooc 
002107 000077 
OF 81 NA'~Y CARD 
002110 002114 
002111 0001)03 
002112 002104 
002113 777777 
002114 000000 
002115 000005 
002116 777777 

375() 07 
2350 05 
7550 16 

003100 
001000 
ooosoo 

002055 
7370 00 
3750 07 
7550 1'> 
2220 11 
7420 16 
LPCP0054 
2360 07 
7560 16 
4500 16 
6350 16 
7550 16 
75!50 16 
0350 OJ 
6220 01 
4420 16 

002073 
4500 12 
0220 OJ 
7420 16 

002100 
2350 11 
7070 00 
7550 16 
7560 16 

002104 

002104 
7000 00 
cooo 16 

002106 
72CO 11 
J600 03 
LPCP0055 
6000 00 
1000 OJ 
6000 00 
7100 00 
2220 11 
1020 16 
6010 00 

Ll/\JE PRll\JTER/ CARD PLJl'llC~~ '"'OlluLE 

J08 INtTJALlZATlON ROUTINE 

3476 
3477 
3478 
3479 
34BO 8S7 
3481 
3482 
3483 
3484 
3485 
3486 
3487 

3488 
3489 
3490 
3491 
3492 
3493 
3494 
3495 
3496 
3497 
3498 
3499 
3500 
3501 

3502 
3503 
3!504 INIT2 
3505 * 
3506 * 
3507 * 
3508 

3509 

3510 l~ITJ 

3511 
3512 
3513 * 

ANA 8$~0THK.DL 
LOA BSZ•AL 
STA J$9UFSZ.J 
USE CONST 
ZERO 36•512•512 
ZERO J6•320.J20 
USE PREVIOUS 
LLS 12 
ANA ~~;37H~.~~ 

STA J$R$TRT.J 
LOX x.TSSRW!•T 
STX X.J$tf?N•J 

LDQ HN,.DL 
STQ J$EMPTY.J 
S Tl JlFULL• J 
EAA JiRESET.J 
STA JiRPTR•J 
STA HWPTR.J 
ADLA 1.ou 
EAX x.o.Au 
SXL X.JSRESET•J 
CUP 2,.JSN 
STZ o.x 
ADl.x x .. 1.nu 
STX X.JSRESET•J 
GETP CCS~ES,,T) 
LDA CUES.T 
TSX I.• RSGETP 
sT• JSi:tEs .. J 
STQ JSOFFrn.J 
BSS 0 

CHECK ELEMENT SIZE 

RCIST 
TSX 
ARG 
CHECK 
LXL 
ANX 

TZE 
CMPX 
TZE 
TRA 

_J,,DX 
CMPX 
TNZ 

CHIFR~•J) 
O,,SRQST 
JSIFRN,.J 
INIT3 .. 9S8Z• INIT2 
O,,T,sR1~1 .. T 
0,.9SSTMK .. DU 

INITJ 
o .. rnsz .. ou 
INIT2 
SERROR 
X,,l\SR,.,1,T 
x.Ju1uFsz .. J 
SERROR 

TSOLAH tT 
GET PRnPER 8UFFER SJ7.E 
SAVE f nR R/W T•sKs 

BITS/ElE~ENT // 3UFFER SllE 

GET RESTART ADDRESS 
~ASK ~~ ADDRESS iN ELEMENTS 
SAVE 
GET PASSED FRN 
SAVE AS INPUT FRN 

GET NU~BER OF ~ORKING RUFFERS 
SET EMPTY AND 
FULL COUNTS 
POJ~T TO FIRST WORD OF BUF Q •1 
SET READ POINTER 
AND WRITE POINTER 
NOW POINT TO FIRST WORD OF BUF Q 
MOVE TO X 
WRAF> POINTER 
RESET RUFFER QUEUE 
RESET IT 
STEP TO NEXT 
END POINTER 
GET REQUESTED RESOURCE 

SAVE RESOURCE POINTERS IN JCS 
SAVE FRN/ lJN tT NUM9ER IN JCB 

GET NUMBER OF SITS/ELEMENT 
IS IT WMAT WE EXPECTED? 
NOPE 

~•GE 1oe 



END 

01 09•17-71 

OrJ2117 

002120 
002121 
002122 

002123 
002124 
002125 
002120 
002127 
002130 

000027 

000564 
000002 
000027 

000000 
000077 
002131 
000003 
002120 
777777 

002131 000001 
0 02132 777777 
002133 000006 
002134 000000 
002135 000000 
OF BINARY CARD 
002136 000027 
002137 002120 

002140 
002141 
002142 
002143 
002144 
002145 
002146 
002147 
002150 

002151 
002152 
002153 
002154 
002155 
002156 
002157 
002160 
002161 

001325 
000015 
002304 
000004 
000004 
000005 
000006 
000000 
003262 

001325 
000015 
002661 
000004 
000004 
000005 
000006 
000000 
003262 

10.764 

45CO 11 
0'.)2120 
002120 

70C'O 00 
OOCIO 16 
~000 11 

00212J 
7200 11 
3600 OJ 
60CCI 00 
1000 OJ 
60CO 00 
7100 00 

002131 
2350 11 
3750 07 
1750 16 
5310 00 
6350 05 
LPCP0056 
7550 11 
6010 00 

002140 
7000 00 
7410 16 
2220 OJ 
7420 11 
6200 11 
2220 11 
7420 11 
6210 12 
7170 00 

002151 
7000 00 
4410 16 
2220 03 
7420 11 
6200 11 
2220 11 
7420 11 
6210 12 
7170 00 

PAGE 109 

JOB INITIALIZATION ~OUTINE 

3514 * 
3515 * 
3516 
3517 1NIT4 
3518 

3519 

3520 INIT5 
3521 
3522 
352J 
3524 
3525 

3526 
3527 
3526 * 
3529 * 
JSJO * 
3531 

3532 
J5JJ 
3534 
3535 
3536 
J5J7 
3538 
3539 
3540 * 
3541 * 
3542 * 
3543 

3544 
3545 
3546 
3547 
3548 
3549 
3550 
3551 

SET RHO POtNlER 

sTZ 
ass 
SPTR 
TSX 
ARG 
ARG 
CHECK 
L)(L 

ANX 
TZE 
CMPX 
TZE 
TRA 
ass 
LOA 
ANA 
SBA 
NEG 
EAA 

STA 
TNZ 

GETT 
TSX 
STX 
LDX 
STX 
EAX 
LOX 
srx 
EAX 
xe:D 

GETT 
TSX 
SXL 
LDX 
STX 
EAX 
L.DX 
STX 
EAX 
xED 

T$TEMP1.T 
0 

Fl~ST FINO CURQENT SETTING 

(J$1FRN.J>•<TSTEMP1•T) 
o. SSPH 
JSIFFP-.l•J 
TSTEMP1. T 
INIT5.9SBZ.1NIT4 
o.TSSRW1•T 
0.9SSTMK.DU 
I NITS 
o.assz.ou 
INIT4 
SERROR 
0 
TiS~w2.r GET CURRENT SETTING 
•l•DL 
JSRSTRT .J 

o.AL 

UTEMPt.T 
IN IT 4 

O. TSGETT 
T .JSRUSl<•J 
x.RUS1<.DU 
X.TSTRA.T 
o.QSOFFsT.T 
x. TSU NK. T 

__ x, T!NC~. T 
r.o.x 
QSXADD+QSyA51< 

o. TSGETT 
T,,JS~HSK,.J 
X.WTASl<.DU 
X,,TSTRA,.T 
o.QSOFFsT.T 
X,. TSLINK• T 
X,.T$NC9,.T 
r.o.x 
QhADO+QSfAsK 

ONLY 
MINUS REQUESTED 
COMPUTE REQUESTED MINUS CURRENT ~OR CORRECT SIGN 
MOVE TO AU 

SAVE fOR SET POINTER 
SET PROPERLY 

GET A TASI< BLOCK 

SAVE PTR TO READ TASK 
GET RETSTART AODRESS 
SAVE IN TCB 
PREPARE TO START READ TASK 
GET BACK PTR TO OLD TCB (IE NCB> 
SAVE PU TO NCB 
RESTORE T 
PLACE ON T~E MASTER TAsl< QUEUE 

GET A TCB 

SAVE PTR TO WRITE TASK 
GET RESTART ADDRESS 
SA VE IN TCB 
PREPARE TO START WRITE TASK 
GET BACK PTR TO OLD TCB <IE NCB> 
SAVE PTR TO NC9 
RESTORE T 
PLACE ON T~E MAsTER TASK QuEuE 
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JOB T"4tTIALIZATI0~ R("lUT I NE 

J552 .,, 
3553 * SET l'llF.i.tl ME~ORY REQUIRE~ENTS 
3554 * 

002162 000005 2360 16 3555 LDQ J$!3UFS7•J GET ~UFFER SIZE 
002163 777777 J760 a7 3556 ANQ •l•DL ONLY 

END OF 91NARY CA.RD LPCP~057 
002164 000002 4020 01 3557 MPY JSN,.DL TIMES NUM8ER OF SUFFERS 
0!)2165 000060 o76o o7 3558 ADQ 2•ULE"l.DL PLUS TASK CONTR~L ~LOCKS 
002166 000000 6360 06 J5S9 -. ,.. .... "'~ ~~ave: TO :::..; -.n~-. ....... i;. 

002167 003321 0560 00 3560 ASQ SMEMRGl UPDATE MEMORY REQUIREME:NT wORD 
3561 * 002170 001644 7100 00 3562 TRA CiN5qy)( RE-ISSUE ~OTJFY 
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002171 

LI NE PRINTER/ CARD P 1JNCH :--101.JULE "AGE 

JOB P~OCESSI~G -- DlJKSTRA IMPLEMENTATION 

J564 
3565 
35~6 "l 

3567 * 
3568 * 
3569 * 
3570 * 
3571 * 
3572 * 
3573 * 
3574 * 
3575 * 
3576 * 
3577 * 
3578 * 
3579 * 
3580 * 
3581 * 
3582 * 
3583 * 
3584 * 
3565 • 

USE 
HE40 

CO!)E 

DIJKSTRA IMPLEMENTATION 

JOB PROCEssING Is 8A5EU ON THE DIJKSTRA OEsIGN MENTTONED 
PREVInUSLY. IT ENTAILS THE MANAGEMENT OF COOPERATING SE. 
QUENTTAL PROCESSES. <SEEP- AND V• MACPOS.) EACH JOB 
TO dE PROCESSED tS REPRESENTED BY TWO ASYNC~RONOUS TASKSI 
THE 'READ TASK' <HEREAFTER CALLED RTASK) AND THE 'WRITE TASK' 
(HEREAFTER CALLED WTASK). THE TWO RUN IN PARALLEL. THE 
FLO~CHARTS ARf THE FOLLOWINGS 

RT ASK WT ASK -----
P(EMPTY> P <FULL) 
FILL EMPTY 
V C FULL> V <EMPTY> 
LOOP F>TASK LOOP WTASK .. --
EXIT EXIT 
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002171 

002171 
002171 000004 4470 11 

002172 
002172 000005 2350 16 
002173 001011 7070 00 
002174 000013 2220 16 
002175 000001 0220 OJ 
002176 000020 1020 16 
002177 002201 602(' 00 
002200 000020 7220 16 
002201 000013 7420 16 
002202 000001'! 7550 12 
002203 000027 7550 11 
002204 000000 2350 16 
002205 010000 3150 07 
002206 002277 6010 00 
002207 400000 Jt50 07 
002210 002231) 6010 00 

LlNE PRl~TER/ CARD PUNCM MODULE 

R~AD TASK -- FILL 

3587 
35~8 

3589 * 
35QO * 
3591 * 
3592 * 
3593 * 
3594 * 
3595 FILL 
359.6 
3597 
3598 * 
3599 * 
3600 * 
3601 * 
3602 * 
3603 * 
3604 * 
3605 * 
3606 * 
3607 * 
3608 * 
3609 * 
3610 * 
3611 * 
3612 * 
3613 * 
3614 * 
3615 * 
3616 * 
3617 * 
3618 * 
3619 FILL 
3620 
3621 

3622 
3623 
3624 
3625 
3626 
3627 
3628 
3629 
3630 FILLO 
3631 
3632 
3633 
3634 

FILL 

FILL FILLS A~ INPUT SUFFER: 

~·10-~ ~GuMEN TS> 
TSX L.iFJLL CALL SUBROUTINE 
ENOM FILL 

FILL -- SUBROUTINE 

THis sUBROUTINE DOEs THE ACTUAL READING OF T!o!E INPUT FILE'. 
IT IS CHARGED WITH ALLOCATING THE CORRECT SIZE BUFFER ANn 
WITH READING THE RI~HT NUMBER OF ELEMENTS. IT HANOLES ALL 
ERRORS AND RETURNS THE STATUS tN JSFLAG.J FOR THE CALLER. 

ENTER WITH 
C<XJ1 • JC8•AODRESS 
C<XTl • TBLOCK•AOORESS 

ENTER BY 
TSX L•FILL 

CALLS 
!READ 

EX!! '!'~ ~.L 
__ LJSES 

ess 
SXL 
GETC 
LDA 
TSX 
LDX 
ADLX 
CMF'X 
TNC 
UCL 
STX 
STA 
STA 
LDA 
~!,~l,,, 

TNZ 
CANA 
TNZ 

NO LOCALS 
TSTEMP1 

0 
L.TSTRA.T 
( HBUFsz. J) 
JSBUFSZ.J 
L•IUGETC 
X.JSRPTR•J 
x.1.nu 
x. J!RESET • J 
*+2 
x.JUESET•J 
x.JSRPTR.J 
o.x 
TSTEMPt.T 
JSFLAGS.J 
:'~!-!ALT.Dl 
FILL6 
BSKILL..DL 
FILL2 

SAVE RfTURN ADDRESS 
ALLOCATE AN IN~UT BUFFER 

GET OLD 8UFFER pOINTER 
BUMP TO NEW 
TEST FnR WRAP 
OK 
WRAP 
SAVE Nfw POINTER 
SAVE BUFFER ADDRESS 
ANO HERE FOR EASY ACCESS 
GET STATUS ens 
ARE WE TO HALT READING? 
YES• HALT ~OR AWHILE 
ARE WE TO KILL THIS JOB? 
ve:s. sn oo IT 
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ENO OF 8lN•RY CAR~ LPCP0058 
on2211 2oooor J1so o7 
002212 oc22s6 6n1o oo 

002213 
002214 
002215 
002216 
002217 

002220 
002221 
002222 
002223 
002224 
on222s 
002226 
002227 

002230 
002231 
002232 
002233 
002234 
002235 

002236 

002213 
000536 7000 00 
000002 0000 16 
000027 OO'JO 11 
000001 oaoo o3 
C001'0C COCO 03 

002220 
OOOOOC 72CO 11 
000077 36CO 03 
002236 6oco no 
000003 lOCO 03 
002204 60C'Q 00 
OOOOH> 10CO OJ 
002230 6000 00 
777777 7100 00 

000027 
001110 
000013 
000000 
040000 
000000 

000004 

002230 
002230 

2350 11 
7070 00 
2220 16 
4500 12 
2350 07 
2550 16 

END OF BINARY CARD 
002237 525243 
002240 525243 

002236 
7270 11 

002237 
525243 

LPCP0059 
2350 OJ 
2750 07 

002241 
002242 

002243 
Ot'J2244 
002245 
002246 

525244 
525244 

525245 
525245 
525245 
525245 

002241 
525244 

2360 OJ 
2760 07 

002243 
525245 

2200 OJ 
2220 03 
2230 OJ 
2240 OJ 

LINE. PRI"IT~R/ CARO PlJl\ICH MOt'ULE 

READ TASK -- FILL 

J635 
361~ 

J6J7 * 
3638 * 
3639 * 
J640 * 
3641 f ILL1 

3642 

3643 • 
3644 * 
3645 * 
3646 f ILL2 
3647 

3648 
3649 
3650 
3651 
3652 f ILL3 
3653 
3654 

BIJG8UG 

J655 
BllGAUG 

3656 
BUG8UG 

Rf AD 
TSX 
ARG 
ARG 
ARG 
ARG 
CHECK 
LXL 
ANX 
TZE 
CMPX 
TZE 
CMPX 
TZE 
TP 6 

8$RHOR,.DL 
C' ! '-!.. 4 

ARE Wl SUPPOSEO TO OUTPUT A MEAO~R? 
v~s~ ~ no. tT 

(JiIFRN .. J)•(TSTE~P1•T>•<1•0Ul .. ro .. Du> 
O,.$READ 
J$lFPN,.J 
UTE~P1,.T 

1 .. !JU 
o .. nu 
f ILL3.9$RZ .. FILL0.8$EOF.FILL2 
O.TSSR~l•T 
o.!3,ST"'1K.DU 
FILL3 
o.8$BZ.DU 
FILLO 
O.B$EOF.DU 
FJLL2 
$E~RnR 

INFORMATION READ 

ass 
RELC 
LDA 
TSX 
LDX 
STZ 
LDA 
ORSA 
Bss 
LXL 
SUGA 
SET 

L.DA 
ORA 
~ljr;Q 

SET 
LDQ 
ORQ 
BUGXR 
SET 
LDX 
LDX 
LDX 
LDX 

0 
<THEMl't.T> 
T$TE~P1.T 

L .. RSPELC 
X.J$RPTR.J 
a. x 
BSE"IDR.OL 
JSfLAGS•J 
0 
L.TSTRA.T 

8UGBUG+1 

BUG~uG.ou 
BUGBUG.DL 

8UG9UG+1 
8UGBUG.DU 
BUGBUG.DL 
<o.x.v.z.Q> 
8UG8UG+1 
o.sUGBUG•DU 
><•BUGBuG.DU 
Y.9UGBUG.OU 
Z.13UG8UG.DU 

EOF ~f.AC~EO 
RELEAS~ TH~ PUFfF.R 

GET POINTER TO INPUT BUFFER 
MAP.K AS SUCH 
GET EOF FLAG FOR REAO TASK 
MARK As SUCH 
suCCEssFuL READ 
~ETRIEVE RETURN ADDRESS 
RUG ALL REGISTERS EXCEPT T AND J 
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END 

01 09-17-71 1:1.764 

012247 52524~ 22so nJ 
002250 

002250 
002251 
002252 

525246 
525246 22on OJ 
000027 7400 11 
000027 4400 1 t 

002253 
002254 
002255 

002253 
525247 

525247 2200 OJ 
000004 4400 11 
000000 7100 17 

002256 
002256 200000 6750 07 
002257 000000 7550 16 

002260 000400 
002261 002271 
002262 003102 
002263 000013 
OF BINARY CARD 
002265 161700 
002266 cooooc 
002267 000000 
002270 002236 

002271 
01)2272 
002273 
002274 
002275 
002276 

003172 
000013 
067700 
000000 
000000 
002236 

002277 002204 
002300 000004 
002301 . 000004 
002302 003262 

002303 001547 

3150 07 
6000 00 
6220 00 
2230 36 
LPCP0060 
5602 01 
2360 12 
7560 13 
7100 00 

002271 
6220 no 
2230 36 
5602 01 
2350 12 
7550 13 
7100 00 

002277 
6200 00 
7400 11 
6200 11 
717(1 00 

002303 
7100 00 

~EAD TASK •• FILL 

3657 
8UG~UG 

3658 
E:lUGBUG 

3659 
3660 * 
3661 * 
3662 * 
3663 * 
3664 f ILL4 
3665 
3666 
3667 * 
3668 * 
3669 * 
3670 
3671 
3672 
3573 

3674 
3675 
3676 
3677 
3678 FILL.5 
3679 
3680 
3681 
3682 
3683 
3684 
3665 f ILL6 
3666 
3687 
3688 
3669 
3690 

LDX 
BU'.i 
SET 
LDX 
STX 
SXL 
BUGL 
SET 
LDX 
SXL 
TRA 

c. 8UGEll.IG• DU 
<HTEMe>t.T) 
suGquG+1 
Oo118UG8UG•Dll 
O.TSTE"1P1•T 
O.TUE"'1P1o11T 
<HTRA,.T) 
BUG~UG+1 

$E"'IO nur HEADER 

ess 
ERA 
STA 

0 
E:1$RHDR,.DL 
JSFLAGS,.J 

RETURN TO CALLER 

TU~~ OFF READ ~EADER 9IT 
AND SAVE IT 

DETERMINE ~HERF HEADER Is TO ~E sENT 

CANA 
TZE 
EAX 
LDX 

RPD 
LDQ 
STQ 
TRA 
BSS 
EAX 
L.DX 
RPO 
LOA 
STA 
TRA 
BSS 
EAX 
STX 
EAX 
XED 
EXIT 
TRA 

BSLi:>.DL 
FILL.5 
Xo11LPHtlR 
Y.J$RPTR.J* 

LPHLN.1 ... rzE 
o. x 
o,, y 
FILLJ 
0 
X.CPl-IOR 
Y,.J$RPTR,.J* 
CPHL'-l• 1 • TZE 
o. x 
o.v 
FILLJ 
0 
Q,.f ILL!J 
O.o11T$TRA,.T 
Q,.Q$0FFST.T 
QSXAOO+QSTASt< 

SEXIT 

Is IT A LINE PRINTER HEADER? 
NO,. MUST BE CARD PUNCH 
crx1 • FROM POINTER 
C<Y> • TO POINTER 

FUDGE TO LOOK LIKE A READ 
OUTPUT HEADER FOR CARD PUNCH 
C<X> • FROM POINTER 
C<Y> • TO POINTER 
MOVE IN HEADER DATA 

FUDGE TO LOOK LIKE A READ 

FUOGE RESTART ADDRESS 

GET OFFSET PTR TO TCB 
PLACE SELF ON QSTASK 
ANO W~tT FOR AW~ILE••Tn 00 S~TR. 
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l"'l:J2J04 

003102 
003102 

003102 772017171717 
003103 676167676767 

ENO OF BINARY CARD LPCP0061 
003110 770217171717 
onJ111 676767676767 
003116 770117171717 
003117 672020202020 
003123 770117171717 
003124 672020202020 
003130 770117171717 
003131 676767676720 

END OF BINARY CARD LPCP0062 
003136 770117171717 
003137 672020202020 
003143 770117171717 
003144 672020202020 
003150 770117171717 
003151 672020202020 
003155 770117171717 
003156 672020202020 
003163 770217171717 

END OF BINARY CARD LPCP0063 
003164 676767676767 
003171 772017171717 

000070 

LINE PRl"lTE~/ CA~U PUNCH MQ0Ulf 

3692 
3693 
3694 * 
3695 * 
3696 * 
3697 * 
3698 * 
3699 * 
3700 * 
3701 * 
3702 * 
3703 * 
3704 
3705 LPHD~ 
37c6 
3707 

3708 
3709 
J710 
3711 
3712 
3713 
3714 
3715 

3716 
3717 
3718 
3719 
3720 
3721 
3722 
3723 
3724 

3725 
3726 
J727 LF'Ht.N 

USE CODE 
~EAU 

THEsE ARE THE OurPur BANNEBS TO THE LINE PRINTERS ANO 
CA~O PUNCMES. ~ESPECTJVELY. 

THls rs THE Ll~E PRl~TfR BANNER. Is SAYS FILE 

usE CO"lST 
ass 0 LINE PRI~TER B•N~ER 
OCT 772017171717 
act s.xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

OCT 770217171717 
BCI s.xxxxxxx O'. x )( xxxxxxx 
OCT 770117171717 
SCI 4. x x x l( 
OCT 770117171717 
SCI 4.x x x x 
OCT 770117171717 
SCI s.xxxxx )( x xxxxx 
OCT 770117171717 
BCI 4.X x ')( x 
OCT 770117171717 
SCI 4. x )( )( x 
OCT 770117171717 
BCI 4. )( )( x x 
OCT 770111111717 
SC l s.x X)( x xxxxxxx XX>OOOCX 
OCT 770217171717 

BCI 5.xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
OCT 772017171717 
EQU *•LPHOR HEADER LENGTl-4 IN WORDS 
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Rt.A 0 T.ASK •- R•Nl\ERS 

J7:29 * 
37~0 * 
J731 * 
3732 * TH ls IS Tl-IE CA~D PLJl\jCH BANNER. t T s•vs FILE 
3733 * 
3734 * 

003172 3735 CPHOR ass 0 CARO PUNCH 8AN"lfR 
003172 77774!J014001 3736 OCT 777740014001 

003173 3737 1"\11n .... .-u·- ,J.. J 

OOJ173 400140014001 3738 OCT 40014001'4001 
003200 477545014501 3739 OCT 477545014501 
003201 450145014501 3740 OCT 450145014501 
003202 440144014401 3741 OCT 440144014401 
003203 400141'.!014001 3742 OCT 400140'1.4001 
003204 400147754001 3743 OCT 40014775.4001 
OOJ205 400140014001 3744 OCT 4001.40014001 
003206 477540054005 J745 OCT 477540054005 
01')3207 40054005400!5 3746 OCT 400540r:l5400:; 
003210 40Q54C054005 3747 OCT 4Q054C054005 
003211 40014no14001 374B OCT 40014C,14001 

END OF BINARY CARD LPCP0064 
003212 477544454445 J749 OCT 477544454445 
003213 444544454445 3750 OCT 44454445444::> 
003214 440544054005 3751 OCT 4405441)54005 

003215 3752 OUP 1.7 
003215 40014C014001 3753 OCT 400140014001 
003224 400177770000 3754 OCT 400177770000 

OooOJJ J755 CP ... L~ EQU *•CF>HD~ HEAOfR LENGTI-! IN wo~os 
002304 3756 USE PREVIOUS 
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002304 

002304 
002J04 

002304 000011 62~;0 16 
002305 000751 7o7o oo 

002306 
002306 002171 70i'O 00 

002307 
002307 000012 6250 16 
002310 000772 7o7n oo 
002311 000000 2350 16 
002312 0401)00 3150 07 
002313 002304 601'.10 00 

002314 
n.02314 

002314 001335 701'.lO no 
002315 

002315 001547 7100 00 

LINE P~INTER/ CA~U PU~CH MO[ULE 

R~AD TASK •• MAI~ 

3758 
3759 
3760 * 
3761 * 
3762 * 
3763 * 
3764 * 
3765 * 
3766 * 
3767 * 
3768 * 
3769 * 
3770 * 
3771 • 
3772 • 
3773 * 
3774 * 
3775 • 
3776 * 
3777 • 
3778 • 
3779 • 
3780 • 
3781 * 
3782 • 
3783 * 
3764 * 
3785 • 
3786 • 
3787 RTASK 
3788 

3789 

3790 

3791 
3792 
3793 
3794 • 
3795 * 
3796 • 
3797 RTSKl 
3798 

3799 

USE CODE 
HEAD 

READ TASK 

THIS SECTION OF CODE IS ExECUTEn BY THE RE~O TASK TO REAn 
A~ INPUT FILE INTO CORE. IT WILL ~EAD JN BLOCKS OF THE 

UNIT SIZED SPECIFIED WHEN OPENED SY THE ~ASTER• IT WILL 
FILL AS MA~Y BUFFERS AS TOLD ANO WILL KEEP RE-FILLING TH~~ 
UNTl~ THE END OF FILE IS REACHED. IT WILL THEN TE~MJNAT~ 
ITSELF. 

THE NuMBER 'JF 9uFFERs TO FILL Is F'~E-OEFINEO Sy AN AssEMqLy 
Tl~E CONSTANT TO BE 2. THIS IMPLIES THAT ALL l~F'UT (AND 
OB V l OtlSL Y ALL OUTPUT) l S OOUBL..E-BUFFERED • TO FIE COME MULTI• 
SUFFERED. SIMPLY CHANGE THE 2 TO N WHERE N IS THE NUMBER OF 
BUFFERS TO WO~K WIT~. 

ENTER WITH 

CALL.S 

C(XT> • TBLOCK•AOORESS 
C(XJ> • JOB•CONTROL•BLOCK•AD~RESS 

Q$P 
FILL 
osv 
TSF~EL T 

USES NO TEMPORARIES ITSELF 

sss 0 
p ( HEMF>TY .eJ > 00 A. OOW"I ON THE NUMBER ~F EMPTY BUFFE~S 
EAX 
TSX 
Fl~L 
TSX 
v 
EAX 
TSX 
LDA 
CANA 
TZE 

ass 
RELT 
TSX 
EXIT 
TRA 

Q.JSEM?TV•J 
L.QSP 

L,,$f ILL 
( JSFULL. J) 

Q,,J!FULL•J 
L•QSV 
JStrL.AG5.J 
BSENDR .. OL 
RTASK 

0 

O.e URE.LT 

FILL HIIS qUFFER 

no AN UP ON NUMBER OF FULL 8UFFE~S 

GET JOB STATUS FLAGS 
TEST FOR DONE 
YES• BY HOOK OF' CROQI( 

RELEASE TBLOCK 

POOF. 
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002J16 

002316 
ENO OF BINARy CARD LPCP0065 

002316 000022 7470 11 
002317 000017 4500 16 
002320 000000 2350 16 
002321 000200 3150 07 

L l"·JE PR 1 NT E ~/ CA~ JJ P1J1~C ~ MnP.Jlt 

WRITE TASK •• ~RITE 

J8Gl 
3802 
J80J • 
3804 * 
J805 • 
3606 * 
3807 * 
3808 WRITE 
3809 
3810 
3811 * 
3812 * 
3813 * 
3814 * 
3815 • 
3816 * 
3817 * 
3818 • 
3619 * 
3820 * 
3821 • 
3822 • 
3823 * 
3824 * 
3625 • 
3826 * 
3627 * 
3628 * 
3829 * 
J8JO * 
3831 * 
38J2 * 
3833 • 
3634 * 
3835 • 
3836 • 
3837 * 
3838 • 
3839 * 
3840 * 
3841 * 
3842 • 
3843 • 
3844 * 
3845 WRITE 

3846 
3847 
3848 
3849 

USE COlJE 
HE.AO 

MACRO 
TS)( 
ENOM 

WRITE 

<NO•ARGUMENTS> 
L.. $W~ i TE c.;ALL. ~l'l:HH.f1.I f"[1"t::~ 
WRlTE 

WRITE -- SUdROUTINE 

THls sU8R0UTINE OOEs THE ISSUING OF THE .APPEND PRlMlTIVE 
TO TRANSFER THE DATA TO THE OUTPUT DEVICE. IT DOES ALL nF 
ITS OWN ERROR RECOVERY. 

ENTER WITH 

ENTER BY 

CA.J .. LS. 

C(XJ> • J8C•.ADDRESS 
ClXTl • TBLOCK•ADDRESS 
C<TSTEMP1.T> • STARTING ADDRESS 
C(T$TEMP2•T> • NUMBER TO SEND 
C(TSTEMP3.T> • MODE 

TS)( L•WRITE 

UP~NO 
CSMESSX lCONOITIONALLV) 

RETURN TO 
TRA O.L 

RETURN WITH 

us Es 

C(XJ> • JBLOCK•AODRESS 
CCXTl • TBLOCK•AUORSS 
C(XLl • RETURN-ADDRESS 

NO LOCALS 
TEMP1• TEMP2• TEMPJ ARE PASSED TC IT 
TEMP4. TEMP5 <CONDITIONALLY> 

sss 0 

STX 
STZ 
LOA 
CANA 

L.. T$TEMP6• T 
JSn?Y.J 
J $FLAC"S• J 
BSCP.DL 

SAVE RETURN ADDRESS 
RESET ERROR COUNTER 
GET FLAG BITS 
IS IT A CARD PUNCH J09? 
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002322 
002323 
002324 
002325 
002326 

002327 
002330 
002331 
002332 
002333 

002334 
002335 
002336 
002337 
002340 
002341 
002342 
002343 

002327 6Q0('1 00 
000004 234(! 16 
C02327 6010 00 
ooono4 5540 16 
002357 7100 00 

002327 
000551 7000 00 
000003 0000 16 
000027 0000 11 
000026 0000 11 
000025 0000 11 

002334 
000000 7200 11 
000077 36C\O OJ 
002430 6000 00 
000003 1000 OJ 
002327 6000 00 
000012 1000 03 
002344 6000 00 
777777 7100 00 

002344 

END OF BINA~y CARD 
002344 000001 
002345 000000 
002346 000400 
002347 002357 
002350 000020 
002351 002357 
002352 000017 

LPCP0066 
7220 11 
2351'.' 16 
3150 07 
6000 00 
3020 OJ 
6010 00 
0540 16 

002353 000017 
002354 000005 
002355 002327 
002356 002430 

002357 
002360 
002361 
002362 
002363 
002364 
002365 
002366 
002367 

000006 
000031 
r:l00024 
000016 
000000 
000007 
000022 
016000 
000023 

002370 001325 
002371 000000 

END OF BINARY CA~D 

2J5(1 16 
1150 07 
6020 00 
7100 00 

002357 
2220 11 
2350 12 
7550 11 
7220 16 
2350 12 
3750 07 
7350 00 
2750 OJ 
7550 11 

002370 
7000 00 
6220 11 
LPCP0067 

Ll~E PRl~TER/ CA~O PJNCH MOUULF 

WRITE TASK ·- ~RITE 

3850 
3651 
3852 
3853 
3854 
3655 WT1 

3856 

3657 WT2 
3858 * 
3859 * 
3860 * 

TZE 
SZ"J 
TNZ 
STC1 
TRA 
APEl\JD 
TS>< 
ARG 
ARG 
ARG 
ARG 
CHECI( 
LXL 
ANX 
TZE 
CMPX 
TZE 
CMPX 
TZE 
TRA 
ass 

WTt NO. GO WRITE IT OUT 
JiCARDt.J YES• WELL IS IT THE FlRST? 
WT1 NO. GO WRITE JT OUT 
J$CARD1.J YES• MARK IT AS scu~ 
~T2.1 TELL OPER TO RE~OVE CARDS ANO RE•Dy 
(J$0FRN.J).CTSTEMP1•T>.ITSTEMP2.T>.tTSTE~PJ.T) 
o. SA PEND 
J$0FRN•J 
TSTE~Pl.T 
T$TEMP2. T 
UTEMPJ.T 
WT4.8$9Z.WT1.B$HOwE.WT2 
o.T$SRw1.T 
0.1'13SST""K·DU 
WT4 
o.essz.nu 
wT1 
o.BSHDWE.DU 
WT2 
SERROR 
0 HARDWA~E ERROR 

x.T$SRw2.T GET PHYSICAL STATUS 
JSFLAG~.J IT IS A PRINTER 
BSLP.DL OR PUNCH ERROR 

119 

PUNCH 

3861 
3662 
3863 
3864 
3865 
3866 
3867 

LXI.. 
LDA 
CANA 
TZE 
CANX2 
TNZ 
Aos 
LDA 
CMPA 
TNC 
TRA 
ass 
LDX 
l.DA 

~T2.1 PUNCH ERROR •• ALW4Y5 DO ACCEPT ATTENTION 

3668 
3869 
3870 
3871 
3872 
3873 
3874 
3875 
3876 
3877 
3878 
3879 
3860 
3881 
J882 

wr2.1 

STA 
LXL 
LDA 
ANA 
ALS 
ORA 
STA 
8RANC1-1 
TSX 
ox 

•020.DU •••GOP TEST••• 
wr2.1 YES· DO AN ACCEPT ATTENTION 
JSRTRY•J BUMP RETRY COUNT 
JSRrRy.J GET CuRRENT COUNT 
!RTMAX.DL COMPARE TO MAX 
WT\ OK •• RETRY AGAIN 
WT4 NOPE ·- SKIP ENTIRE BLOCK 
0 DO ACCEPT ATTENTION 
x.TSNcg.T GET PTR TO NCB 
CSSTATE.X GET STATE FOR CAUSE 
TSTEMP4.T SAVE FOR STATE 
X.JSRES.J GET DEVICE PTR 
RSNAME.X GET NAME 
7.DL ISOLATE UNIT NUM~ER 
18 MOVE TO MESSAGE FIELO 
8SRDY.DU MARK IT TO BE qfADIEO 
TSTE~P~.T SAVE FnR MESSAGE 
NOPASS.CSMESSX.(T$TEMP4.T).(TSTEMP5.T) 
o.nGETT 
x.o.T 
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WRITE TASK •• »JR I TE 

002372 ccoocs 2210 t2 LDX T.T$Ll"'K•X 
002373 000024 236(1 11 LD'~ T$TE~r4.T 
002374 OC0027 7560 12 STQ UTEMPt.X 
002375 000023 2360 11 LDQ T$TE::'-IP5. T 
002376 000026 7560 12 STQ T$TEMP2.X 
002377 oocooo 6210 12 EA)( T • o. X 
002400 001613 62CO 00 EAX o.c,~Essx 
002401 000004 7400 11 STX O.T.URA.T 
002402 000004 6200 11 ~." ;:;. ~iJr?s-1. 1 ~"'" 002403 003262 7170 00 XEO QSXADD+Q$TASK 
002404 000005 2210 12 LOX T.TSLlNK.X 

002405 8UGXR <O•X> 
525250 8UG9UG SET BUGBUG+1 

002405 525250 2200 OJ LOX o.eUGBUG·DU 
002406 525250 2220 03 I.DX x.BuGBUG•DU 

002407 3883 BUG (T$TEMF»4.Tl 
525251 BUG BUG SET 8UGBUG+1 

002407 525251 2200 03 LOX 0.!3UG8UG.DU 
002410 000024 7400 11 STX O.TSTEMP4.T 
002411 000024 4400 11 SXL O. UTEMP4•T 

002412 38134 BUG < TSTEM~S. T) 
525252 8UGl3UG SET 8UGBUG+1 

002412 525252 2200 03 LOX o.auG8UG•DU 
002413 000023 7400 11 STX o.r,TEMp5.T 
002414 000023 4400 11 sx1. O, TSTEMP5• T 

3885 * 38.S6 * NO~ Pur Our AN ACCf PT ATTENTIO~ ON DEVICE 
3887 * 

1'.102415 3888 W_T3 A PEND <JSt')FRN.J)• co.Du>. <O.ou,, c 1.nu> 
002415 000551 7000 00 TSX a.UPEND 
002416 000003 0000 16 ARG JSOFRN.J 
002417 000000 0000 OJ ARG o.nu 

END OF BINARY CARD 1.PCP0068 
002420 000000 0000 03 ARG a.nu 
002421 000001 0000 OJ __ ARG 1.nu 

002422 3889 CHECK wu,ssez.wrJ 
002422 000000 7200 11 LXL 0.- TSSRW 1 • T 
002423 000077 3600 OJ ANX o.BSsTMK.DU 
002424 002327 6000 00 TZE WT1 
002425 000003 1000 03 CMPX o.esez.ou 
002426 002415 6000 00 TZE WTJ 
002427 777177 7100 00 TRA SER~OR 

3890 * 
3891 * suCCEssFUL TRANsFER· CLEAN uP 
3892 * 

002430 3893 WT4 ass 0 
002430 000022 2270 11 3894 1.0 )( L.TSrEMP6•l ~C:r~IEvE RETURN AOD~Ess 

002431 3895 BUG C UTEM1:t1 •Tl BUG EVERYTHING 
525253 BUG BUG SET BUG9UG+1 

002431 525253 2200 OJ LOX o.euGBUG•DU 
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WRITE TASK •• WRITE 

002432 000027 7400 11 STX o.TSTEMP1.T 
0!)2433 000027 4400 11 SXL O.TSTE~Pl•T 

on2434 3896 BUG (T'TEMP2.Tl 
525254 auGBUG SET BUG9UG+1 

002434 525254 2200 OJ LDX O•ijlJGSUG•OLI 
002435 000026 7400 11 STX o.r,TE"'!P2•T 
002436 000026 4400 11 sxL O. T$Tf!-1P2• T 

002437 3897 BUG ( UTEMPJ. T> 
525255 BUG BUG SET BUG8UG+1 

002437 525255 2200 03 LDX o.eUGBUG•DlJ 
002440 000025 7400 11 STX o.TSTEMPJ•T 
002441 000025 4400 11 sxL O.T$TE~PJ.T 

002442 3898 BUGXR <x.v.z.a> 
525256 BUGBUG SET BUG9UG+1 

002442 525256 2220 OJ LDX X•8UG8U(;•DU 
002443 525256 2230 OJ LDX v.BuGBuG.DU 
002444 525256 2240 OJ LDX Z.BUGBUG.DU 
002445 525256 2250 03 LDX Q•BUGBUG.DU 

002446 3899 BUGU ( T!TEMP6• T> 
525257 BUGBUG SET BUG8UG+1 

END OF BINARY CARD LPCP0069 
002446 525257 2200 OJ LDX o.auGBuG·DU 
002.Ul 000022 7400 11 STX o. T STE111P6. T 

002450 3900 SUGA 
525260 BUGBUQ SET BUGBUG+t 

002450 525260 2350 03 LDA BUG9uG.ou 
002451 525260 21so o7 QRj, BUGBUG.DL 

002452 3901 BUGQ 
525261 BUG BUG SET BUGBUG+t 

002452 525261 2360 03 LDQ BUGBuG.DU 
002453 525261 2760 07 QRQ BUG9UG.DL 
002454 000000 7100 17 3902 TRA o.L RETURN TO CALLER 



MBR 01 09-17-71 

002455 

L 1 NE PR 1111 TERI C A ~ l) PU NC I-! M Cl [1 UL E !'AGE 122 

WRITE TASK -- 320 OUTPUT MOUE 

39G4 
3905 
J9G6 • 
3907 • 
3908 • 
3909 * 
3910 * 
3911 * 
J912 * 
3913 * 
3914 * 
3915 * 
3916 * 
3917 * 
3918 * 
3919 * 
3920 • 
3921 
3922 * 
3923 * 
3924 * 
3925 * 
3926 • 
3927 * 
3928 * 
3929 * 
3930 * 
J9:J1 * 
3932 * 
3933 * 
3934 * 
3935 * 
3936 * 
3937 * 
3Q38 * 
3939 * 
3940 * 
3941 * 
3942 • 
3943 * 
3944 • 
3945 * 
3946 • 
3947 * 
3948 * 

USE CODE 
HEAIJ 

320 OUTPUT MODE 
GECOS FOFP1AT 

THIS SUBROUTINE OUTPUTS THE BUFFER IN 320 LINE EOITEO 
l='ORMU !'f ·'-~!!JM~~ ~'!""''!'~~D- G-f~C !'!'~'!~~ ~~'? .. ATI 

BLOCK slZE •w DATA BLOCKS ARE VARIABLE IN LENGTH UP TO A 
UP TO A MAXIMUM BLOCK SIZE OF 320 WORDS tDECIMALt. 

SLOCK SERIAL NUMBER•• A 8LOCK SERIAL NUMBER WILL EXIST AS 
THE FIRST WORD OF EACH DATA BLOCK ANO WILL CONTATN TWO 
BINARY VALUES AS FOLLO~SI 
BITS 0 • 17 BLOCK SERIAL NUMBER •• THE SPEQUENTIAL NU~BER 
BITS 18 •35 BLOCK SIZE •• SIZE OF ~LOCK IN WOR~S. NOT INCLUDING 

ITSELF 
RECORD FORMAT •• RECORDS WITHIN A BLOCK ARE VARIABLE LENGT~ 

BITS 0 • 17 RECORD SIZE IN WORDS. NOT INCLUDING ITSELF 
BITS lS- 23 NOT USED UNLES O • 17 ARE ZERO. THEN FILE MARK CHAR 
BITS 24 •27 ZEROS 
BITS 28•29 LOGICAL PECORD CODE 

0 • NOT A MEDIA CONVERSION RECORD 
1 • BINARY CARD l~AGE 
2 • HOLLERITH CARD IMAGE 
3 • P~INT•LlNE IMAGE 

BITS JO• J5 REPORT CODE 

ENTER WITH 
CCXJ> a JCB-ADDRESS 
CCXT> • TBLOCK•ADORESS 

ENTER av 
TRA TA8LE•AL* <TYPE> 
WRITE 

RETURN WITH 
CCXT> • TBLOCK•ADORESS 
CCXJ) • JCB•ADDRESS 

RETURNS TO EMPTl 
us Es 

NO LOCALS 
TEMP1 IS PASSED 
TEMP2. TE~PJ. TEMP6 
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WRITE TASK •• 320 OUTPUT MODf 

3950 * 
3951 * 
3952 * 

002455 3953 .320 Bss 0 320 WORD BLOCK PROCESSOR 
002455 3954 GECOS ass 0 PRINT•LtNE/ GECOS FORMAT 002455 000014 2220 36 3955 LDX ><.J$WF'TR.J* G~T OUTPUT BUFFER ADDRESS 

002456 000010 7420 16 3956 STl( X.JSXDATA.J SAVE AS E~D OF BUFFER 
002457 000000 7240 12 3957 LXL z. o .. )( GET BLOCI( SIZE 
002460 000500 1040 OJ 3958 CMPX z.320.nu IS IT VALID? 
002461 002520 6030 00 3959 TRC GCOS4 NO. Ton BIG 002462 000001 0240 OJ 3960 ADLX z.1.ou INCLUDING ITSELF 
002463 000010 0440 16 3961 ASX z.JSxD.HA.J UPDATE END OF BUFFER PO l "IH:R 002464 002470 7100 00 3962 TRA GCOSS ENTER LOOP 

3963 * 
3964 * OUTPUT NEXT LI NE 
3965 * 

002465 3966 GCOs1 ass 0 
002465 000007 2240 16 3967 LDX z.Juc~.J GET ADDRESS OF OLD RCW 
002466 000000 222 0 14 3968 LDX x .. o.z GET LENGTH OF RCW 
002467 000007 0220 16 3969 ADI. X x.JsRcw.J TO COMPUTE ADDRESS OF NEXT RC~ 

002470 3970 GCOS5 ass 0 
002470 000001 0221'\ OJ 3971 ADLX x.1 .. nu INCLUDE RCW !rSfLf 
002471 000007 7420 16 3972 STX x .. JSRCw.J AND SAVE IT 
002472 000001 0220 OJ 3973 ADL.X x.1.nu ONE AGAIN TO POINT TO STARTING A~ORESS OF OAT A 

END OF BINARY CARD LPCP0070 
002473 000027 7420 11 3974 STX X,. T$TE"'IP 1 • T SAVE FOR WRIT~ SUBROUTl~E 
002474 000007 2220 36 3975 t.D X X,.JSRCW.J• GET NUMBER OF WORDS IN THIS RCW 002475 002520 6000 00 3976 TZE GCOS4 ZERO. DONE WIT~ THIS BLOCK 
002476 000027 0220 11 3977 ADLX ><.TSTE"'1P1•T TEST FOR VALID LENGTH 
0024i7 000010 1020 16 3976 CMPX x.JtXOATA.J 
002500 002502 6000 00 3979 TZE *+2 
002501 002520 6030 00 3980 TRC GCOS4 NG. DONE 
002502 000007 2360 36 3981 LDQ JSRCW.J• GET BACK L.ENGTM 
002503 000022 7720 00 3982 QRL 18 IN QL 
002504 000007 2;,so J6 J98L LOA JSRCW.J• GET LOGICAL RECORD MODE 
002505 001100 3750 07 3984 ANA BSMODMK.OL MASK TO ~EDI~ ONLY 
002506 000006 7710 00 3985 ARI. 6 AND RIGHT JUSTIFIED 002507 000000 1220 16 3986 LXL X.JSFUGS•J GET JOB STATUS BITS 
002510 000400 3020 OJ 3987 CA"iX X,.BSLP .. DU JS IT A PRINTER JOB? 002511 003232 6000 25 3988 TZE CPTAB.AL* NO. BRANCH ON CP MOOE 002512 003225 7100 25 3989 TRA LPTA~.AL* !RANCH O~ ~~ MODE 
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WRITE TASK -- J20 OUTPUT MOUE 

3991 * 
3992 * 
J993 * 002513 3994 GCOs7 ass 0 JOI~ED HERE FROM ABOVE T~ANsFE~s 

002513 000000 6360 06 3995 EAQ o. Ql. MOVE CHARACTER COUNT TO ~U 
002514 000026 7560 11 3996 SHl T$TEMP2.T SAVE FOR WRITE 
002515 000025 7420 11 3997 STX X.T$TE.~PJ.T SAVE MOOf: 

002516 3998 GCOS2 WRITE NOW WRITE IT OUT 
002516 002316 7070 00 TSX i... •• ;~~1 fc 

002517 3999 GCOSJ ass 0 
002517 002465 7100 00 4000 TRA GCOS1 LOO? 

4001 • 
4002 * INFOR~ATION WRITTEN 
4003 • 

002520 000022 7270 11 4004 GCOS4 L XL L.TSTfh1p6•T RETRIEVE RETURN 
002521 4005 BUGXR <o.x.v.z.Ql 
525262 BUGBUG SET 8UG8UG+1 

END OF BINARY CARD LPCP0071 
002521 525262 2200 03 LDX o.BuGBuG.DU 
002522 '525262 2220 03 LDX X•BUGBUG.DU 
002523 525262 2230 03 LDX Y.BUG8UG.DU 
002524 525262 2240 OJ LDX z.eur;suG.ou 
002525 525262 2250 OJ LDX Q.BUGBUG.DU 

002526 40C6 SUGA 
525263 BUGBUG SET BUGBUG+l 

002526 525263 2350 OJ LDA BUGBUG.DU 
002527 525263 2750 07 ORA BUGBUG.DL 

002530 4007 BUGQ 
525264 SUGBUG SET BUGBUG+l 

0025JO 525264 2360 03 LDQ BUGBUG.OU 
002531 525264 2160 01 QRQ BUG9UG.DL 
0025J-2 002622 7100 00 4008 TRA E~PTt RETURN FROM WHENCE CALLEn 
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WRITE TASK •• 320 FORMAT CONVEPSJONS 

002533 4010 USE CODE 
4011 HEAD 
4012 * 
4013 * 
4014 * GECOS FORMAT CONVERSION 
4015 '* 
4016 * ONE BRANCHES THOUGH THIS TABLE TO PICK UP TM~ CORRECT 
4017 * CHARACTER COUNT AND MODE FOR PRINTING A 320 9~0CK. 
4018 * 

003225 4019 usE CONST 
003225 4020 LP TAB ass a 

00J22s 002534 cooo 00 4021 ARG LP.o NOT A MEDIA CONVERSION RECORD 
003226 002564 0000 00 4022 ARG IGNQR BINARY CAR IMAGE 003227 002534 0000 00 4023 ARG LP.2 HOLLERITH CARD IMAGE 
003230 002534 0000 00 4024 ARG LP.J PRINT LI~E 
003231 002564 0000 20 4025 ARG IGNOR•* 

002533 4026 USE PREVIOUS 
002533 002564 0000 00 4027 ARG IGNOR NOT IMPLE"1ENTEO 

4028 * 
4029 * 
4030 '* 
"'.l31 * ONE BRAl'llCHES THOUGH THIS TABLE TO PICK UP THE CORRECT 
4032 * CHARACTER COUNT AND MODE FOR PUNCHING A 320 B~OCK. 
4033 * 

003232 4034 usE CONST 
003232 4035 CPTAB ass 0 

003232 002542 0000 00 4036 ARG CP.o NOT A MEDIA CONVERSION RECORD 
003233 002550 ooc10 oo 4037 ARG CP.1 BINARY CARD IMAGE 
003234 002556 _oooo oo 4Q38 ARG CP.2 ~OLLERITH CARD I~AGE 

END OF BINARY CARD LPCP0072 
003235 002556 0000 00 4Q39 ARG CP.J PRINT LINE 

003236 4040 DUI' 1.16-4 
003236 002564 0000 20 4041 ARQ IGNOR•* 

002534 4042 USE PREVIOUS 
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END 
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002534 
002535 
002536 
002537 
002540 
002541 

002534 

002534 
002534 
002534 

000006 4020 07 
010000 1160 01 
002540 6020 00 
010000 2360 07 
000003 2220 OJ 
002513 7100 00 

002542 
002542 002564 7100 00 
002543 000016 1160 07 
OF BINARY CARD LPCP0073 
002544 002556 6000 00 
002545 OOOOJJ 1160 07 
0025•6 002ssc 6000 oo 
002547 002564 1100 20 

002550 
002551 
002552 
002553 
002554 
002555 

002550 
000006 4020 07 
000240 1160 07 
002554 6020 00 
000240 2360 07 
000002 2220 OJ 
002513 7100 00 

002556 
002556 

002556 000006 4020 07 
002557 000120 1160 01 

LINE PRINTER/ CARD PU~CH MODULE 

WRITE TASK •• 320 OUTPUT PARAMETER ·ROUTINES 

4044 
4045 
4046 * 
4047 * 
4048 • 
4049 * 
4050 * 
4051 * 
4052 ~ 

4053 * 
4054 • 
4055 * 
4056 • 
4057 * 
4058 * 
4059 * 
4060 • 
4061 LP.O 
4062 LP.2 
4063 l.P.3 
4064' 
4065 
4066 
4067 
4068 
4069 
4070 * 
4071 * 
4072 * 
4073 CP.o 
4074 
4075 

4076 
4017 
4078 
4079 
40SO * 
4081 CP.1 
4082 
4083 
40134 
4oes 
4066 
4087 
4088 • 
4069 CP.2 
4090 CP.J 
4091 
4092 

USE CODE 
1-iEAO 

PARAMTE~ ROUTINES 

yHEsE ROUTINES BASED ON THE LOGICAL PECO~D MODE PtCK 
RETURN THE ~UMBER OF CHARACTERS TO SENO •MO THE ~OOE. 

ENTER WITH 
C(QL> • NUMBER OF WORDS 

RETURN TO 
GCOS7 EXCEPT IGNOR RETURNS TO GCOS4 

RETURN wJTl.I 

BSS 
ass 
SSS 
MPV 
CMPQ 
TNC 
LOO 
l.D X 
TRA 

ass 
TRA 
CMPQ 

TZE 
CMPQ 
TZE 
TR4 

Bss 
MPV 
CMPQ 
TNC 
LDQ 
LDX 
TRA 

ess 
BSS 
"1PY 
CMPQ 

CcQL) • NUMBER OF CHARACTERS TO PRINT 
CCXX) • "'10DE 

0 
0 
0 
6.DL 
4096.DL 
•+2 
AQ96.DL 
X.BSLPJ.DU 
GCOS7 

0 
IGNOR 
14.DL 

CP.2 
27.0L 
CP.1 
IGNOR.t* 

0 
6.DL 
160,,DL 
•+2 
160,,Dl. 
X.BSCP2.DU 
GCl".!$7 

" ., 
0 
6,,DL 
eo.nL 

NOT A MfOI• CONVERSION RECORD 
HOLLERITH CAPO l~MAQE 
PRINT LINE I~AGE 

CONVERT TO C~ARACTER COUNT 
TEST •GAINST t-10 
OK 
GET MAX INSTEAD 
GET MODE 
RETURN 

NOT A MEDlA CONVERSION RECORD 
•••FOR NOW 
T!ST FOR BCD 

YES 
TEST FOR BINARY 
ve:s 

BINARY CARD lMA;E 
CONV~RT TO CHARACTER COUNT 
TEST AGAINST MAX 
OK 
GET MO I NS TEA 0 
GET Ea lt-IARY MODE 
RETURN 

CONVERT TO CHA~ACTER COU~T 
TEST AGAINST MAX 

126 
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WRITE TASI( -- J20 OUTP 1H PARAMETf.q ROUTINES 

002560 002562 6020 00 4093 TNC •+2 nK 
002561 000120 2361'.' n7 4094 LDQ 80,.nL GET ~AX INSTEAD 
002562 000003 2220 OJ 4095 LDX X,,8$CP3.DU GET HOLLERITH ~oOE 
002563 002513 7100 00 4096 TRA GCOS7 ~ETURN 

4097 • 
4098 * 

002564 4099 IGNOR BSS 0 IGNORE ENTIRE BLOCK 
002564 002520 7100 1)0 4100 TRA GCr:l54 RETURN AS IF DONE 
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002565 
002566 
002567 
002570 

000000 
000400 
777177 
006000 

END OF BINARY CARD 
002571 000026 
002572 000002 
002573 000025 

002574 002316 
002575 002622 

002565 

002565 
002565 

2350 16 
3150 07 
6000 00 
2220 03 

002571 
LPCP0074 
7420 11 
2230 OJ 
7430 11 

002574 
7070 00 
7100 00 

LINE PRINTE~/ CARO PUNCH ~ODULE 

~RI TE TASK •• 512 OIJTPUT MODE 

4102 
4103 
4104 * 
4105 * 
4106 * 
4107 * 
4108 * 
4109 * 
4110 • 
4111 * 
4112 * 
4113 * 
4114 * 
4115 * 
4116 * 
4117 * 
4118 * 
4119 .512 
4120 LP512 
4121 
4122 
4123 
4124 
4125 LP1 

4126 
4121 
4128 
4129 

4130 

USE CODE 
HEAD 

LP512 OurPUT MODE 

THls SUBROUTINE OUTPUTS THE BUFFER IN 512. WORDS EOirEn 
CONTINOUS MODE. IT SETS UP ALL THE PARAMETERS 

ENTER WITH 

ENTER 13Y 

CCXJ) • JCB•AODRESS 
CCXTl • TCB•ADDRESS 

TRA TABLE.AL CTYPE> * 
RETURNS TO EMPTl 

ass 
SSS 
LOA 
CANA 
TZE 
LOX 
BSS 

STX 
L.DX 
STX 
WR ITe: 
TSX 
TRA 

0 
0 
JSFLAGS.J 
BSLP.DL 
SERROR 
X.512•6.DU 
0 

x. TSTEMP2• T 
Y.UU'2.DU 
Y • TSTEt.!PJ. T 

L.SWRITE 
EMPT1 

GET JOB STATUS BITS 
SHOULD BE A P~INTER J09 
tT ISN'Tl 
SET UP CHARACTER COUNT 

SAVE FOR APPEND 
USE 512 EDITED CONTINOUS. ~O SLEW 
P~SS ON TO WRITE ~OUTINE 

DO TME WRTIE 

RETURN TO EMPTY ~OUTINE 

12p 
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002576 
002577 
002600 
002601 
002602 
002603 
002604 
002605 
002606 
002607 

002576 
000004 4470 11 
000014 2220 16 
000001 0220 OJ 
000020 1020 16 
002604 6020 00 
OC0020 7220 16 
000014 7420 16 
000000 2350 12 
002656 6000 00 
000027 7550 11 

LINE PRINTE~/ CA~U PUNCH MODULE 

WRITE TASK -- EMPTY 

PAGE 

4132 
4133 
4134 * 
4135 * 
4136 * 
4137 * 
4138 * 
4139 * 
4140 EMPTY 
4141 
4142 
4143 * 
4144 * 
4145 * 
4146 * 
4147 * 
4148 * 
4149 * 
4150 * 
4151 * 
4152 * 
4153 * 
4154 • 
4155 * 
4156 * 
4157 * 
4158 * 
4159 * 
4160 * 
4161 * 
4162 * 
4163 * 
4164 * 
4165 * 
4166 * 
4167 * 
4168 * 
4169 * 
4170 * 
4171 EMpTV 
4172 
4173 
4174 
4175 
4176 
4177 
4178 
4179 
4180 
41'31 

USE 
HEAD 

CODE 

EMPTY 

EMPTY FORCES THE OUTPUT OF A CORE BUFFER 

MACRO 
TSX 
ENDM 

<NO•ARGUMENTS> 
L. 'EMPTY CALL SltBROUT t NE 
EMPTY 

EMPTY •• SUdRDUTtNE 

rHis s1J8ROUTINE DOEs THE ACTUAL WRITING OF THE OUTPUT· TT 
lS CHARQEO WITH THE WRITtNQ THE CORRECT NUMBER OF UNITS 
lN THE PROPER FORMAT TC THE OUTPUT FILE (DEVICE>. IT THEN 
DE•ALLOCATES 1HE BUFFEP. JT HANDLES ALL ERRORS ANO RETU~NS 
A JOB STATUS TO THE CALLER. 

ENTER f'l ! Tl,j 

CCXJ) • JCB••DORESS 
C(XT> • TBLOCK•ADORESS 

ENTER BY 

CALLS 
TSX L•EMPTY 

.s12 

.J20 
WRITE 

RETURN wlTH 
C(XJ> • JCB••DORESS 
CCXT> • TBLOCK•AOORESS 

EX IT TO O.,L 
us Es 

ass 
SXL 
LDX 
ADLX 
CMPX 
TNC 
LXL 
$TX 
l.DA 
TZE 
STA 

NO LOCALS 
TEMPta TEMP2• TEMPJ 

0 
L.TSTRA.T 
XaJSWPTR.,J 
x.1.,nu 
x.JSRESET.J 
*+2 
x.J$RESET.J 
X.J$WPTR.J 
a. x 
EMPTX 
TSTEMPt.T 

SAVE RETURN ADOR!SS 
GET OLD BUFFER POINTER 
SUMP TO NEW 
TEST FOR WRAP 
01( 
WRAP 
SAVE NEw POINTER 
GET ADDRESS OF NEXT BUFFER 
DONE 
SAVE FOR EASY ACCESS 

129 
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END 

END 

01 09-ti-71 

002610 ocoooc 
002611 400000 
002612 002622 
002613 10000C 
002614 002640 
002615 010000 
OF' BINARY CARD 
002616 000036 
002617 002620 
00262C 002565 
002621 002455 

002622 

00262J 
002624 

002625 

002626 
002627 

002030 
002631 

002632 
0026JJ 
0026J4 
002635 
0026J6 
002637 

000006 

000014 
001110 

000004 

525265 
525265 

525266 
525266 

525267 
525267 
525267 
525267 
525267 
000000 

002640 000001 
01)2641 000006 
002642 100000 
002643 000000 
OF BINARY CARD 
002644 000400 
002645 002650 
002646 000520 

2350 16 
3150 07 
6010 00 
3150 07 
6010 00 
375(1 03 
LPCP0075 
7710 00 
7100 25 
0000 00 
0000 00 

002622 
0540 16 

00262J 
2J50 36 
7070 00 

On625 
7270 11 

002626 
525265 

2350 OJ 
2750 07 

002630 
525266 

23f50 OJ 
2760 . .07 

002632 
525267 

2200 OJ 
2220 03 
2230 03 
2240 OJ 
2250 03 
7100 17 

002640 
002640 

JJ6o 01 
0560 16 
6750 07 
75'50 16 
LPCP0076 
3150 07 
6000 00 
2220 OJ 

LINE PRINTE~/ CARU PUNCH MODULE 

WRITE TASK ·- EMPTY 

4182 
4183 
4184 
4185 
4186 
4187 

4188 
4189 
4190 
4191 
4192 * 
4193 * 
4194 * 
4195 E~PT1 
4196 
4197 

4198 EMpT2 
4199 
4200 

BUGBUG 

4201 
BUGl3UG 

4202 
BUG RUG 

4203 
4204 * 
4205 * 
4206 * 
4207 E~PT3 
4208 

4209 
4210 

4211 
4212 
4213 

LDA 
CANA 
TNZ 
CANA 
TN? 
ANA 

ARL. 
TRA 
ARG 
ARG 

ass 
AOS 
REl..C 
LO.A 
TSX 
BSS 
LXL 
SUGA 
SET 
t..DA 
ORA 
BUGQ 
SET 
LDQ 
ORQ 
BUGXR 
SET 
LOX 
LDX 
LDX 
L.DX 
t..DX 
TRA 

J$FUGS.J 
B'1<ILL•DL 
EMPTt 
E3$WHnR,.DL 
Et-!PTJ 
8$0UTMK,.OU 

36·4-1-1 
"+1,.AL* 
.512 
.320 

0 
JSRSTF\T,.J 
(J$WPT~.J•) 

J$i11PTR,.J* 
L• !URELC 
0 
L,. TSTIH,. T 

BUGBUG+1 
BUGBUG.DU 
BUG~UG.DL 

BUGRUG+1 
8UGi3UG.DU 
8UG8UG.DL 
<o.x.Y.z.o> 
BUGF3UG+1 
o.euGBUG•DU 
x.BuGBuG.Du 
Y,.13UGBUG.DU 
Z.81)G8UG•DU 
Q,.qlJGBUG.DU 
o.L 

OUTPUT HEADe'.R 

ess 
DECRM 
t..CQ 
ASQ 
ERA 
STA 

CANA 
TZE 
LOX 

0 
CHRST~T.J) 

1• DL 
JSRSTRT.J 
EISWHDR.DL 
JSFL.AGS.J 

8SLP,.DL 
EMPT4 
X.LPHLN•6•0U 

GET FLAGS 
TEST F"nR ABORT 
YES• JUST ~ELASE BUFFERS TILL EOF HIT 
00 WE NEED A HEAnER? 
ve:s 
ISOLATE OUTPUT FORMAT 

RIGHT JUSTIFIED 
TRANSFER TO OUTPUT FORMAT ROUTINE 
512 WORD 9L0CI( 
320 WORD BLOCK 

JOINED HERE BY ALL OuTPUTER 
~UMP RF.START ADDRESS I~ BLOCK 

13n 

RELEASE BUFFER~ FORCE HOLES TO T~P OF MEM 

GET READY TO RETUR~ TO CALLER 
RETRIEVE RETURN ADDRESS 
BUG ALL REGISTERS EXCEPT T AND J 

RETURN TO CALLER 

LP SANNER 
BACK UP START ADDRESS FOR HEADER 

TURN OFF ~RITE HEADER BIT 
SA VE IT 

SEE HERE HEADER IS T~ GO 
CUD PUNCH 
LINE PRINTJ GET NUBER OF C~ARACTERS 
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WRITE TASK •• EMPTY 

002647 002'571 7100 00 4214 TRA LP1 USE LINE P~INTER ROUTINE 
002650 4215 EMPT4 SSS 0 OUTPUT HEADER ON CARO PU~CH 002650 000240 ?2~1"1 03 4216 LDX x. CPl-!L ~hf!•'. nu ~FT NU~g~R OF C~lRACTE~S 

002651 000026 7420 11 4217 STX x.rnEMP2·T SAVE 002652 000002 2230 OJ 4218 LOX v.2.nu MAKE MODE BINARY 
002653 000025 7430 11 4219 STX Y.T$TE.MP3•T SAVE IT 

002654 4220 WRITE WRITE IT OUT 002654 00231~ 7070 00 TSX L•'WRITE 002655 002622 7100 00 4221 TRA EMPT1 DONE 
4222 * 
4223 * EOF REACHED 
4224 * 

002656 4225 EMPTX sss 0 
002656 020000 2350 07 4226 LDA 8SENnr1. DL GIVE EOF SHTUS 
002657 000000 2550 16 4227 ORSA JSFLAGS.J GIVE IT TO CALLER 002660 002625 7100 00 4228 TRA EMPT2 ACT NORMAL 
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002661 
002662 

002663 

002664 
00266S 
002666 
002667 
002670 

000012 
000751 

002576 

000011 
000772 
000000 
020000 
002661 

END OF BINARY CARD 
002671 000616 
002672 000002 

002673 000000 

002661 

002661 
002661 

6250 16 
7070 00 

002663 
7070 00 

002.~()4 
6250 16 
7070 00 
2350 16 
J15o 01 
6000 00 

002671 

002671 
LPCP0077 
7000 00 
0000 16 

002673 
720('1 11 

LINE PRINTE~/ CA~U PUNCH MODULf 

WRITE TASK •• ~AIN 

r:IAGE 

4230 
4231 
4232 * 
4233 • 
4234 * 
4235 • 
4236 • 
4237 * 
4238 * 
4239 • 
4240 * 
4241 • 
4242 • 
4243 • 
4244 • 
4245 * 
4246 • 
4247 • 
4248 * 
4249 * 
4250 • 
4251 * 
4252 * 
4253 * 
4254 * 
4255 • 
4256 * 
4257 * 
4258 WTAst< 
4259 

4260 

4261 

4262 
426:S 
4264 
4265 WTSK1 
4266 * 
4267 * 
4268 * 
4269 

4270 

USE CODE 
1-iEAD 

WRITE' TAc;t< 

THIS ~ECTION OF CODE Is EXECUTED av THE WRITE TASK Tn 
WRITE AN OUTPUT BUFFER TO ?RE•CPENED FILE (QfVJCE) 
IN A ~~~~:~I~~ ~OR~~T. iT ~ill ~RITE OUT AS MANV BUFFER~ 
AS fOLD• A~O WILL KEEP OUTPUTTING UNITL AN END OF FILE 
STATUS lS ~EACHED. IT WILL THEM SEND A MESSAGE TO T~E 
MO~lTOR NOTIFYING HIM OF A SUCCESSFUL TERMINATIO~ AND 
THEN TERMINATE ITSELF. 

ENTER wlTH 

CALLS 

ess 
p 

EAX 
TSX 
EMPTY 
TSX 
v 
EAX 
TSX 
LOA 
CANA 
TZE 
SSS 

C<XT) • TBLOCK•AOORESS 
C<XJ) • J08•CONTROL•9LOCK•ADDRESS 

Q$p 
E~PTY 
Q$V 
SCLOSE 
CSt-1ESSC 
RUEU' 
J$RELJ 
UREL T 

0 

<J'FULL.J> 
Q,,J$FULL•J 
L,.1ap 

L.iEMPTY 
(J'E~F>TY,,J> 
Q,,J$EMi:tTY,.J 
L•r.lh 
J$FLAG5,.J 
BSE"JDW.aOL 
wns1< 
0 

DO A DOWN ON NUMBER OF FULL BUFF!RS 

EMPTY THIS BUFFER 

DO AN UP ON THE NUMBER OF EMPTY ~UFFERS 

GET JOB STATUS FLAGS 
TEST FOR DONE 
NO.a LOO? 

DONE. CLOSE INPUT FILE 

CLOSE 

TSX 
ARG 
CHECK 
LXL 

(JtIFR'.\l.aJ> 

O,,$CLOSE 
J$IFRN.aJ 
WTSK2.a9SBZ• 144TSI< 1 
O.TSSRWt.T 

CLOSE INPUT FILf • WHICH ALSO UNLnCKS IT 
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002674 
002675 
002676 
002677 
00270C 

002701 
002702 
002703 
002704 
002705 
002706 
002707 
002710 
002711 
002712 
002713 

000077 3600 OJ 
002701 6000 00 
000003 1~1JO 03 
002671 6000 00 
777777 7100 00 

002701 

014000 2350 OJ 
000000 2360 16 
400000 3160 07 
002707 6000 00 
C00006 2350 16 
004000 2750 OJ 
000026 7550 11 
000004 7370 00 
000011 J75o 01 
000027 7550 11 
003430 4500 os 

002714 
002714 001325 70CO 00 
002715 000000 6220 11 
002716 000005 2210 12 
OF BINARY CARD LPCP0078 
002717 000027 2360 11 
002720 000027 7560 12 
002721 000026 2360 11 
002122 000026 7560 12 
002723 000000 6210 12 
002724 001613 6200 00 
002725 000004 7400 11 
002126 000004 6200 11 
002727 003262 7~70 00 
002730 000005 2210 12 

002731 
525270 

002731 525270 2200 OJ 
002732 525270 2220 OJ 

002733 
002734 
002735 
002736 
002737 
002740 

002733 
000016 2350 16 
001433 7070 00 
000005 2360 16 
777777 3760 07 
000002 4020 07 
000060 o7~o o7 

LINE PRINTER/ CARO PIJNCH MODULf 

WRITE TASK •• MAI~ 

4271 WTSK2 
4272 * 
4273 * 
4274 * 
4275 
4276 
4277 
4278 
4279 
4280 
4281 
4282 
4283 
4284 
4265 
4286 * 
4287 

BUG9UG 

4288 * 
4289 • 
4290 * 
4291 

4292 
4293 
4294 
4295 

ANX o.B,ST~K.DU 
TZE WTSK?. 
CMPlC n::~$Cl!.Dll 

TZE '4TSK 1 
TRA $ERROR 
BSS 0 

INFORM MONITOR 

LDA 
LDQ 
CANQ 
TZE 
LOA 
ORA 
STA 
LLS 
ANA 
STA 
STZ 

BSOONE.ou 
JSFLAGS.J 
BSl(JLL.DL 
•+3 
JSRSTRT.J 
BSABOPT.DU 
UTEMP2. T 
4 

BS!3J8"4K.DL 
TnEMPl•T 
JSJTAB,,AL 

•ssuM£ suCCEssFuL 
GET J08 NUMBER 
TEST FOR KILLEO 
NOPE 
GET RESTART ADDRESS 
AND ABORTED 
SAVE AS MESSAGE 
WHICH WILL BE STATE FOR CAUSE 
~ASK TO J09 NUMBER 
SAVE AS STATE 
~ESET Joe TABLE 

NOPA55.CSMEssX•CTST~MPt.T)•(TSTEMP2 .. r> 
a. TSGETT 

LDQ 
STQ 
LDQ 
STQ 
EAlC 
EAX 
STX 
EAX 
XE_O _ 
LDX 
euGXR 
SET 
LOX 
LDX 

x. o. T 
T.T$LJ1'jK,,X 

TSTEMP1,,T 
TSTEMP1,,X 
TSTEMP2.T 
TSTEMP2.X 
T • o,, X 
Q,,C,~ESSX 
O .. TURA,, T 
o.QSOFF'sT .. T 
QS'XAPD+Q!TASK 
T.T!Ll"IK.X 
( o. x) 
BUGRUG+1 
O•BUGBUG•DU 
x.auGeuG.Du 

RELEAsE ~EsOuReEs 

RELp (JtR~S.J> 
LDA JSRES.J 
TSX L.~UELP 
LDQ JSBUFSZ.J 
ANQ •l•DL 
MPV JSN.DL 
ADQ 2•TSLEN.DL 

GET BUFFER SIZE 
ONLY 
TIMES NUMBER OF BUFFERS 
PLUS TCB•S 
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wR JTE TASK •• ~A I "J 

002741 000000 5330 00 4296 NEGL GET 2•S COMPLEME"JT 
002742 ooooco 6360 06 4297 EAQ 0.-0L MOVE TO QU 
00274J 003321 0560 00 4298 ASQ MEMQ RE:OUCE MEMORY REQUIREMENTS 
OIJ274A 777777 6040 00 '1299 TMI $ERROR OOPS •• 

002745 4300 RELJ ~ELEASE JCB 
END OF' BlNUY CARD LPCP0079 

002745 001357 7070 00 TSX L,. JUELJ 
002746 4301 RELT ~ELEASE TCR 

002746 001335 iuOO 00 T" v :.-7.iRELT ~" 
002747 4302 EXIT 

002747 001547 7100 00 TRA SEX IT 
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002750 

002751 
002752 
002753 
002754 
002755 
002756 
002757 
002760 

002761 
002762 

002763 
002764 
002765 
002766 
002767 
002770 

002771 

002750 

002750 
002750 

000000 4500 00 
002751 

000474 7170 00 
003740 2210 OJ 
003740 2260 03 
000006 4460 11 
004400 6340 07 
000010 2350 OJ 
003320 7550 00 
003430 5540 00 

002761 
000526 7000 00 
000000 0000 OJ 

002763 
000000 7200 11 
000077 3600 OJ 
002772 6000 00 
000003 1000 OJ 
002761 6000 00 
777777 7100 00 

002771 
001335 7000 00 

LINE PRINTE:~/ CARD PUNCH MODLILf. "4GE 

INITIALIZATION 

4304 
4305 
4306 * 
4307 * 
4308 * 
4309 * 
4310 * 
4311 * 
4312 * 
4313 * 
4314 * 
4315 * 
4316 * 
4317 * 
4318 * 
4319 * 
4320 * 
4321 * 
4322 AN IT 
4323 UF' 
4324 * 
4325 * 
4326 * 
4327 
4326 

4329 
4330 
4~31 
4332 
4333 
4334 
4335 
4336 * 
4JJ7. * 
4338 * 
4339 ANITl 

4340 

4341 

LISE CODE 
HEAD 

TNITIALIZATION 

THIS ROUTINE INITIALIZES THE PERIPHE~AL SCHEDULEq 
MONITn~ BY PF-~FORMING THE FOLLOWING FUNCTIONS. 

FU\ICTt'1NS 
INITIALIZE REGISTERS AND LOCATION ZERO 
SET FAULT VECTOR 
SET UP COM~uNICATIONS NETWORK 

IT Is A NON•qEENTRANT ROUTINE WHICH DOEs NOT OVERLAP ANY 
OPERAT IO~. IT CAN dE OVERLAYE.D IH BUFFER STORAGE 
AFTER INITI~LIZATIO~ IF OESIRED <NOT J~PLE~ENTED YETl 

ass 
EQU 

0 
ANJT 

INITIALJlATION ENTRY 

CATCH wllD TRANsFERs Tn ZERO 

STZ 
CKPT 
XED 
l.D )( 
LD>C 
SXL 
LDI 
l.DA 
STA 
STC1 

0 

XSCKPT 
T.SPTC9.DU 
J.SPTC9.DU 
J.TSJC9.T 
BSOVM+9SPAM.OL 
zz 1. nu 
SAVA IL 
J$JTAEI 

SET FAULT VEClOR 

BURN OUR BRIDGES BEHINO US 
S4VE REGISTERS 

INITIALIZE T TO SPECIAL TCB 
AND MAKE J POINT TO SAME 
SAVE IT FOR SEXIT 
M4SK OFF OVERFLOW AND PARITY ERR~RS 
INITIALIZE TO 4VAILABL.E MEMORY 

MAKE JOB NUMBE~ 0 ILLEGAL 

sETFV 
TSX 

<xSFv.Du> SET FAULT VECTOR 

ARG 
CHECK 
LXL 
ANX 
TZE 
CMP)( 
TZE 
TRA 
RELT 
TSX 

o.SSETFV 
XSFV.DU 
ANIT2.9SBZ •. Oil Tl 
o.rssRw1.1 
O.BSST'°'K•DU 
ANIT2 
o.esez.ou 
ANJTt 
SERROR 

o. UREL T 
RELEASE TCB 

13~ 
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INITt4LlZATIOl\J 

4343 * 
4344 * 
4345 * SET UP COMMUNICATIONS NETWORK 
4346 * 
4347 * f ~N 0 a INPUT EVENT 
434e * FRN 1 a OUTPUT EVENT 
4349 * F?l\I 2 a PASS EVENT 
4350 * STATE !'!IFFERfNTIHES Sf TWEEN LP ANO cP ,..,,ntJLES 
4351 * 4352 * SET UP LP COMMUNJCATIONs 
4353 * 002772 4354 ANIT2 ass 0 

END OF BINARY CARD LPCP0080 
002772 003450 2210 03 4355 LDX T.LPNC~o.ou SET UP LP INPUT LINE 
002773 000006 7260 11 4356 LXL J. nJca. T GET JCP. POINTER 

002774 4357 BRANCH PA55,.C$N5RVX 
002774 001325 7000 00 TSX O,. UGETT 
002775 000000 6220 11 EAX x.o.r 
002776 000005 2210 12 LDX T,.T$Ll"'JK.X 
002777 001644 6200 00 EAX O,.C$NSRVX 
003000 000004 7400 11 STX O.T$TRA.T 
003001 000004 6200 11 EAX o,.raoFFsr.r 
003002 003262 7170 00 XEO QSXADD+QSTASK 
OOJOQJ 000000 6210 12 EAX T • o,. X 

003004 BUGXR <O.Xl 
525271 BUGBUG SET BUG~UG+1 

003004 525271 2200 OJ LDX o.BuGBuG .. Dll 
003005 525271 2220 OJ LDx X•i:JUG~UG .. DU 

OOJ006 4358 RELT RELEASE TC9 
003006 001335 700(1 00 TSX o. T$REL T 

4359 * 
4360 * 

ooJoo7 003510 2210 OJ 4361 LOX r.LPNC92.ou SET uP LP PAss LINE 
003010 000006 7260 11 4362 LXL J,. T\JC9,. T GET JCB POINTER 

003011 4J63 BRANCH PASS,.C!NSRVX 
00Jo11 001325 7000 00 TSX o,. UGETT 
003012 000000 6220 11 EAX x.o.r 
003013 000005 2210 12 LOX T.TSLINK.X 
003014 001644 6200 00 EAX Q,.CS'ISRVX 
003015 000004 7400 11 STX O,.T$TIU.T 
003016 000004 6200 11 EAX O.QSOFFST•T 
003017 003262 7170 00 XEO QS:UDO+QSTASK 

END OF BINARY CARt LPCP0081 
003020 000000 6210 12 EAX r .. o.x 

003021 BUGXR ( o. )() 
525272 BUG13UG SET 8UGAUG+1 

003021 525272 2200 OJ LOX a.elJGoUG•DU 
003022 525272 2220 OJ LDX x.BuGBuG.DU 

003023 4Jt,4 RELT RELEASE" TC8 
003023 001335 7000 00 TSX Q,.T$RELT 
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INITJ~LIZATIOP\i 

4366 * 
4J67 * 
4368 * SET uP CP COMMUNICATIONS 
4369 * 

003024 003550 2210 OJ 4J70 LOX r.CPNCBo.Du SET LJP CP INPUT LINE 
003025 000006 7260 11 4371 UCL J.TsJcg.r GET JCS ?OINTER 

003026 4372 BR~NCH PASS.C!NSRVX 
003026 001325 7000 00 TSX o. TS Gt TT 
01')3027 000000 6220 11 EAX x. o.r 
003030 000005 2210 12 LDX T.T,LINK.X 
003031 001644 6200 00 EAX O.CSNS~V)( 
003032 000004 741)0 11 STX 0.11T$TFU.T 
OOJOJ3 000004 6200 11 EAX 0.11QSOF'FST.11T 
003QJ4 003262 7170 00 XED Q$X~DD+QSTASI< 
01')3035 000000 6210 12 EAX T.o.x 

003036 BUGXR (O•X) 
525273 SU(;i:JUQ SET 8UGBUG+1 

003036 525273 2200 03 LDX 0.1181JG&llG•DU 
003037 525273 2220 OJ LDX X·BuGBuG.Du 

003040 4373 RELT 
003040 001335 70C'O 00 TSX o. HREL T 

4374 * 
4375 * 

003041 00361C 2210 OJ 4J76 LDX T.CPNCB2.ou SET UP CP PASS LI NE 
003042 000006 7260 11 4377 LXL. J.TSJC9.T GET JCB POINTE~ 

00304J 4378 8RO~CH PASS.CSNSRVX 
003043 001325 7000 00 TS>< o,. T\GETT 
003044 000000 6220 11 EAX x.o.r 
003045 0110005 2210 12 LDX T.T$LINK.X 

ENO OF BINARY CARD LPCP0082 
003046 001644 6200 00 EAX o.CSNSRVX 
003047 000004 7400 11 STX Oo1TSTRA.11T 
oo3o5o 000004 6200 11 EAX o.QSOFFsT.T 
003051 003262 7170 00 XED QSXADD+QS TA SK 
00305~. ..000000 6210 12 _ EAX T .. a .. x 

OOJ05J BUGXR CO•X) 
525274 BUG BUG SET BUGBUt;+l 

OOJ053 525274 2200 OJ LOX O•BUGBUG•DU 003054 525274 2220 03 I.DX x.BuGBuG.DU 
003055 4379 ~ELT RELEASE TCB 

003055 001335 7000 00 TSX o. T$REL T 
003056 4380 EXIT DONE 

003056 001547 7100 00 TRA SEXIT 
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003057 

003060 
003060 

003252 

003260 
000200 

003314 
003320 
000040 

003644 

003644 
000003 
003644 

003644 000000000000 
END OF BINARY CARD LPCP0085 

003740 

000037 
000030 
003740 
003740 

003767 000000000000 
003710 
000450 

003770 

LINE PRINTER/ CA~U PU~CH ~nDULf 

AssE~~LY CONT~OL Cl\RDs 

4382 HEAIJ 
4383 * 
4384 * 
43~5 * 
4386 • 
4387 * 
4388 * 
4389 • 
4390 '* 
4391 * 

HERE wE CLEA~ ANY A~D ALL ASSEMBLE~ BuGs. 
THE JC8 1 S ARE PRE•ALLOCATED• THE LAST USED LOCATION Of 
CORE IS CALCULATED A~O WHAT REMAINS UP TO T~E FND OF TME 
8A~ IF ANV I~ 1 JNKEO ON THE FREE MEMORY LIST,. 

4392 use: 
4393 HEAD 
4394 EIGHT 
4395 ZCOOEL EQU 
4396 * 
4397 * 
4398 usE 
4399 LIT 
4400 EIGHT 
4401 ZCONSL EQU 
4402 • 
4403 * 
4404 USE 
4405 EIGHT 
4406 ZQSTRL EQU 
4407 * 
4408 * 
4409 
4410 .. 
4411 JCBO 
4412 JCBN 
4413 
4414 

4415 JCBX 
4416 
4417 * 
4418 TLEN 
4419 TLENR 
4420 
4421. SPTCB 
4422 
4423 
4424 ZSTML 
4425 * 
4426 * 

usE 
.HEAO 
SSS 
EQU 
DUP 
DEC 

EQU 
HEAO 

EQU 
EQU 
EIGHT 
ess 
DEC 
EIGHT 
EQU 

4427 LAsri: .EQU 

CODE 

*•ZCODE 

CONST 

*•ZCONS 

QSTOR 

STORE 
J 
0 
RSLPMAX+RSCl"MAX 
1.LEN•JCBN 
0 

* 

TSLEN+7 
TLEN/8•8 

TLENR ... t 
0 

•·ZSTQR 

CODE UNOE~ CODE 

FORCE LITERAL ~OOL HERE 

CODE Ufl..iOERCONST 

CODE UNDER QSTOR 

PRE•ALLOCATED JC91S 
•NUMRE~ TO PRE•ALLOCATE 
GENERATE 

R0Uf'i0 TSLEN TO 
MULTIPLE OF EIGHT 
START OF DYNAMIC BUFFER 4REA 
FIRST Tee (START OF DYNA~JC 9UFFFRS 
FOR THE CRUMMY LOADER 

CODE UNDER STO~E 
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ASSEM~LY C0NTROL CARns 

4429 * 4430 * 
"'.'.13740 4431 ZTOPO EQU ~PTr.B ~'!'4.oT OF !'VNA~ti:: BUFFER AREA 
C'l04767 4432 Zl EQU LA STC+"1QUAN-t ROUND UP TO NEXT MULTIPLE 
004000 4433 ZTOP EQU ZZ/MQUAN•MGIUAN OF CORE PAGE SIZE 
000010 44J4 Zll EQU ZTOP•LASTC LENGTH OF LEFT OVER CORE 

4435 * 003770 4440 NEXTF EQU LA$TC STICK fXTRA CORE O~ FREE LIST 
003770 4441 NEXTB EQU NEXTF 

003770 003355 C00010 4442 ZERO RSLAST.ZZl INITIALilE HEAOER DATA FOR LINKEn LIST 003771 003353 000000 4443 ZERO RSFUsT.o 
4444 * 
4445 * 

END OF BINARY CARD LPCP0086 
002750 4446 TCO SUP MARK END OF BINARY DECK 

END OF BINARY CARD LPCP0087 
44'17 * 
4448 DC ARD 2. $ 
4449 s DK ENO 
4450 SEOO 
4451 * 
4452 * 
4453 * 

002750 44!54 THIS END UP 
END OF BINARY CARt LPCP0090 
3712 IS THE NEXT AVAILABLE LOCATION. GMAP VERSION JMPA/062770 JMPB/Q6277o JMPC/062770 

THERE WERE NO WARN I i'IG FLAGS IN THE ABOVE ASSEMBLY 
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OCTAL SYMl:!OL RErERENCES ~y ALTER 1\10. 

2000 1K 657 657 658 21Y1 
2761 ANIT1 4339 4JJ9 4340 
2772 ANIT2 4354 4340 4354 
2750 ANIT 4322 676 4322 4323 

551 APE ND 1236 1236 3855 3868 
3342 AP"JDT 1249 1236 1239 1240 1241 1242 1249 
3320 AVAIL 661 ~61 2198 2332 2420 2463 4334 

4 8 AF 227 227 ?.28 230 
~ 8 BZ 244 244 790 811 .,..,.;v """"£:' -· - ;:.~29 Jt47 J200 J38t 3509 3519 3642 3856 Je89 4270 C.-'IJV 

4340 
2 B CA 232 232 

200 8 CP 297 297 322l 3226 3849 
2 B EX 228 228 229 230 
4 B IO 269 21'>9 2500 
1 B LK 229 229 230 

400 9 LP 296 296 3211 3215 3670 3863 3987 4122 4211 
4 8 NO 231 231 232 
0 B Ct< 241 241 

20 B PD 225 225 226 230 
10 13 WT 226 226 227 230 
J7 8 ALL 230 230 650 

100000 8 CAR 212 212 
0 a CPO 325 325 
1 B CP1 326 326 
2 B Cl'2 327 327 4086 
3 8 CP3 :ne 328 4095 
4 8 CP4 329 329 

13 8 DBZ 251 251 
16 8 e:oF 252 252 3642 

20000 8 EOV 21' 214 
10000 8 EUN 215 215 

2000 9 GET 314 314 
4 B IOP 245 245 
5 13 ITN 259 259 
0 9 LPO 3J5 335 
1 9 L.P 1 336 336 
2 9 LP2 337 337 4127 
J 13 L.PJ 338 338 4068 
4 B L.P4 JJ9 339 
5 B LP5 340 340 
6 8 L.P6 341 341 ., B LP7 342 342 

200 8 MOO 220 220 
200000 8 NEG 211 211 

40000 8 OPR 279 279 
40000 8 OVF 213 213 

4000 B OVM 216 216 4332 
400 9 PAM 219 219 4332 

1000 8 PAR 218 218 
16000 8 ~DY 320 320 3R80 
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OCTAL. SYMBOL REFERENCES av ALTER NO. 

6000 f3 REL 316 316 2841 
2000 8 RPT 195 195 

8 TAL 217 217 
11 B TLE 261 261 3173 
20 9 TMI 201 201 

2 8 TNC 204 204 
40 9 TNZ 200 200 

1 B rnv 205 205 
10 8 TPL 202 202 

4 9 TRC 203 203 
J5 B TRO 254 254 3211 3215 3221 J226 

100 B TZE 199 199 
400000 8 ZER 210 210 

1000 B ABIT 1Q6 196 2184 
400 B BBIT 197 197 2184 

1 B ei..nR 305 305 3471 
200 B CBIT 198 198 

14000 8 DONE 319 J19 4275 
40000 8 ENDR 292 292 293 3650 3792 
20000 B ENDW 293 293 294 4226 4263 
10000 B HALT 294 294 3373 3393 3631 

12 8 HOWE 250 250 J356-
2 B IACC 243 243 
7 B IELT 248 246 
1 B IFRN 242 242 

11 B IMOD 249 249 
5 8 IPTR 246 246 

16 B IPWD 263 263 
6 B IREQ 247 247 

400000 B KILL 289 289 290 330~ 3633 4183 4277 
13 8 LOCK 262 262 
10 B LP10 343 343 
11 B LP11 344 344 
12 B LP12 345 345 
13 8 LPlJ 346 346 
14 8 LP14 347 347 
15 B LP15 348 348 
26 8 NSTR 253 25J 

200000 8 RHDR 290 290 291 3473 3635 J665 
400000 8 SIGN 275 275 289 2961 

71 8 STMK 274 274 2500 2~29 3147 3173 3200 3381 '.J'509 ]519 ~""2 3~56 J889 4270 4340 
400000 9 TERH 276 276 277 

1 8 UERR 260 260 
100000 8 WHDF 291 291 292 3473 4185 4209 

10000 B XXXX 317 317 
4000 BABORT 315 315 4280 

17 BBJBMK 303 J03 3452 3466 4283 
1 BBOTMK 307 307 3476 

7171 13BSTMK 309 309 3484 
200000 BDELIM 277 277 278 
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OCTAL. SYMBOL REFERENCES ~y ALTER NO. 

100000 BD I 19 JT 278 278 279 
20000 BHDRMK J04 304 

740000 BJOBMK 302 302 
1700 BMODMK 301 J01 J984 

1:)000 BOUT MK 306 306 4167 
12000 BRSTRT 318 J18 

7711 BsRTMK 308 308 
3100 BSZ 3480 3477 3480 

u BUFSEG 656 656 2499 
525200 BUl9 615 615 616 
525274 8UC98UG 4378 616 1748 1749 1750 193J 1934 19J5 1989 1990 2J4J 2346 25QJ 258J 2665 2762 

2764 2766 2767 2810 2824 2'343 2652 2853 2854 2855 2..,56 2857 2859 2997 Joot 
3066 J067 3066 JQ69 J654 J65!i J656 3657 J65~ J882 3883 3ee4 3895 Je96 3897 
3896 3899 3900 3901 4005 4006 4007 4200 4201 4202 4287 4357 4J6J 4372 4378 

6 c J 3307 3341 3342 3371 JJ72 
1 c L 3175 3275 3300 3324 J347 3360 
!5 c a 
1 c T 3194 3197 
2 c x 3148 3193 3282 3283 3284 3285 3413 
J c y 
4 c z JJ46 3361 3415 3423 

JO c ERN 500 500 501 3199 
1703 c GET 3274 3247 3274 

6 c JCS 482 482 3211 3215 3221 J226 
6 c NCB 481 481 3211 3215 3221 3226 

1724 c REL 3323 3249 3323 
33 c ~ES 503 503 3413 3463 3501 

2 c RET 476 476 
4 c TRA 478 478 
3 c XED 477 477 
6 c CMAX 3252 324J 3252 

1666 c COMD 3239 3211 3221 3239 3453 
111• c KILL 3299 3248 3299 

!5 c L.INK 479 479 480 
J2 c MESS 50_2 502 503 

1634 c NSRV 3172 3172 3195 
1652 c NSXl 3198 3198 3200 
1664 c NSX2 3201 3200 3201 
2005 c PERI 3412 3275 3Joo 3324 3360 3412 
1734 c REL2 3338 3338 
1762 c RSTl 3380 3380 3381 3389 
1773 c RST2 3382 3381 3382 

0 c SRW1 474 474 
1 c SRW2 475 475 

11 C TEM9 492 492 
6!51 CAUSE 1603 1603 3146 

J3:52 CA UST 1618 1603 1606 1607 1608 1609 1610 1611 1618 
1674 CCMDTB 3246 3246 3252 
1702 CCOMDX 3260 3244 3260 3281 3286 JJQ6 3310 3330 3334 3348 3367 339!5 3'26 
605 CHSEG 1373 1373 2499 
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OCTAL. SYMBOL REFERENCES BY ALTER NO. 

3345 CHSGT 1384 1J73 1376 1377 1384 
777 CKMK 618 618 
6t6 CLOSE !·'!17 tAL7 "A2~ 4269 

JJ46 CL OST 1427 1411 1420 1427 
1630 CMESS1 3148 3147 3148 
1613 CMEssx 3145 2843 3145 3147 3149 3882 4287 
1642 CNSRvl 3174 317J 3174 
1644 CNSRVX 3191 3173 3191 3261 3562 4357 4363 4372 4378 
2015 CPERil 3421 3421 3425 
3112 CPHDR 3735 3679 3735 3755 

JJ CPHLN 3755 3681 3755 4216 
2542 CP.O 4073 4036 4073 
2550 CP.1 4081 4037 4078 4081 
2556 CP.2 4Q89 40J8 4076 4089 
2556 CP.,3 4090 4039 4090 
3550 CPNCBO 3221 3221 4370 
3610 CPNCB2 3226 3226 4376 
1000 CPST 638 638 3221 3226 
3232 CPTAB 4QJ5 3988 4035 

5 CRL.INK 480 480 3175 
1741 CRSTRT JJ59 3251 3359 

7 CSP ARE 483 ... ., 
.. O\J 

J1 CS TATE 501 501 502 26J5 3199 3343 J874 
16 CTEM10 493 493 
15 CTEM11 494 494 
14 CTEM12 495 495 
13 CTEM1J 496 496 
12 CTEM14 497 497 
11 CTEM15 498 498 
10 CTEM16 499 499 
21 CTEMP1 484 484 
26 CTEMP2 485 485 
25 CTEMPJ 486 486 
24 CTEMP4 487 487 
23 CTEMP5 488 488 
22 CTEMP6 489 489 
21 CTEMP7 490 490 
20 CTEMP8 491 491 
J1 DACC 650 6!50 778 

1 DBG 3<;i1 39 42 734 1137 1190 1244 1290 1333 1379 1422 1465 1508 1555 1613 1748 
1749 1750 1933 1934 193~ 19&9 !991".' ~J•J 2346 250J 2563 2665 2762 2764 2766 
2767 2810 2824 2843 2852 2es3 2854 285'5 2656 2857 2859 3042 3o66 3o67 3068 
3069 3654 J65!5 3656 3657 J658 3882 3883 3884 3895 J896 J"97 3898 J~99 J9oo 
J90l 4005 4006 4007 4200 4201 4202 4287 4328 4357 4363 4372 4378 

44000 DEsz 649 649 777 
3060 DTN 646 646 648 774 

14 !lTSZ 64e 648 775 
2622 EMPT1 4195 4008 4130 4t84 4t95 4221 
2625 EMPT2 4t 9e, 4198 4228 
2640 EMPTJ 4207 4186 4207 



MBR 01 09•17-71 10e78B LINE PRl~TER/ CARO PUNCH ~ODULF 1'4t;E 144 

OCTAL SY Mo CL RErf.FE\ICES BY ALTER NO. 

26:;0 EM PTA 4215 4212 4215 
2656 EMPT)( 4225 41~0 4225 
2576 EMPTY 4171 4171 4l60 

711717 ERROR 614 614 1754 1755 1792 17Q6 1799 1986 1987 2006 2017 2141 2143 2167 2199 2270 
2273 2277 2421 2426 2500 2ss2 2553 2579 2633 2663 2736 2742 <75o 2eos 28Q9 
:?829 3049 3055 JQ56 J061 31)62 J064 306'5 Jl. 47 J17J 3200 3246 ::nso 3381 3468 
3509 3512 3519 J642 J856 31'89 4123 4270 4299 4340 

1550 Ex I T1 3044 J044 3080 
l ':>4/ EX IT 3C41 1139 1192 1246 1292 1335 1381 1424 1467 1510 1557 1615 1757 1939 2468 3041 

3154 3203 3690 3799 4302 4180 
2204 FILLO 3630 3630 3642 3686 
2213 FILL1 3641 3641 
2230 f ILL.2 3646 3634 3642 3646 
22J6 FIL.LJ 3652 3642 3652 3677 3684 
22'6 FIL.L.4 3664 3636 3664 
2271 FILL.5 3678 3671 3678 
2277 Fll.L.6 3685 J632 J685 
2171 FILL 3619 J619 3789 

0 FRNO 632 632 3211 3221 
1 FRN1 633 633 3146 
2 FRN2 634 634 3215 3226 

2465 GCOS1 3966 3966 4000 
2516 GCOS2 3998 3998 
2511 GCOS3 3999 3999 
2520 GCOS4 •co• 3959 3976 3980 4Q04 4100 
2470 GCOS5 3970 3962 3970 
2513 GCOS7 3994 3994 4069 4087 4096 

10 GEBORT 
22 GECALL 
27 GECl-IEK 

2455 GECOS 3954 J954 
16 GEEN DC 

3 GEFADD 
12 GEFCON 
p GEFJLS 

1 GEFINI 
40 GEFRCE 
'1 GEFSVE 
J5 GEIDSE 
45 GE INFO 

1 GE I NOS 
6 GEL.A PS 

'J1 GEL.BAR 
JJ GELOOP 
11 GE MORE 
25 GE MR EL 
43 GE NEWS 
42 GEPRIO 
11 GERELC 

4 GERELS 



MBR 01 09•17•71 10e7R8 LINE PRl"ITER/ CARD PUNCH MODULF it AGE U5 

OCTAi.. SYMBOL REFERrncES BY ALTER ~O. 

15 GERETS 
2 GEROAD 

31 GERO LL 
30 GEROUT 
24 GERS TR 
23 GE SAVE 
14 GE SETS 

5 GE SNAP 
44 GESNUM 
20 GE SPEC 
26 GESYOT 
21 GE TIME 
J2 GE USER 
J4 GEWAKE 

2564 lGNOR 4Q99 4022 4025 4027 4041 4074 4079 4099 
2104 INIT2 3504 3504 3509 
2114 INlT3 3510 3509 3510 
2120 I NI T4 J517 3517 3519 3527 
2131 INIT5 3520 3519 3520 
2023 !NIT 3449 3215 3226 3449 
2455 .320 3953 3953 4191 
2565 .s12 4119 .ttt9 4190 

5 eAPEND 141 U1 1243 
32 .CATDR 162 162 
20 aCATLG 1sa 158 
42 .CATLK 170 110 
41 .CAUSE 175 175 1612 
22 .CHSEG 154 U54 1378 

___ a_~ ___ _&1._oSE 157 15_1 -1421 
21 .Cl.SfG 153 153 
51 ,CRSG 181 181 
50 9 DEL.ET 176 176 
27 ,DESTR 159 U59 
j6 .EMM 

___ a_3__ _ _ _,_f:_~!~i; ___ 155 15_5_ 
44 .L.OCK 172 172 . 1464 
55 ,MSTA 179 179 
46 .NOT If 174 174 1554 
24 _,oee:N 156 156 172 
30 .OPENS 160 160 

-- ~-~ .O,t~W 166 166 
52 eOPSCE 178 178 
20 eOPSEG 152 152 
17 .PAUSE 151 151 783 805 830 J077 

0 ePRIV 136 136 
34 9 RDACL. 164 164 
31 eRDSRN _ 167 161 
35 .RDDIR 165 165 
40 .RDl.K 168 168 
56 .ROME 180 180 



MBR 01 09-17-71 10.788 LINE PRl"ITE~/ CARO PU"ICH ~ODULE O~GE 146 

OCTAL. S YMEHll ~EF'ERENCES !jy ~LTER NO. 

4 .READ 140 140 1189 
13 eRQOT 147 t47 765 
14 eRQERT 148 146 
12 .RQST 146 146 1332 
03 .RQWD 184 184 

6 .RRF 142 142 
10 .SCR 144 144 197 

1 eSETFV 137 137 1136 
2 .SET SQ 136 lJS 

15 .SPAWN 149 149 
11 eSPTR 145 145 1289 

3 .SQUEZ 139 139 
1& •TERI\'! 150 150 839 
51 .UNCAU 177 177 
45 .UNLCK 173 173 1507 
31 .UPDH 161 161 
61 .WAMI 183 183 
43 .WSRAN 171 171 
33 .WRACL 163 163 

1 .WRF 143 143 818 
41 .WSINF 169 169 
60 .WTME 182 162 

6 J J 2629 2634 2636 2665 

' J L 
2 J N 45~ 455 456 458 3488 3497 3557 4294 
s J Q 

1 J T 2635 
2 J x 
3 J y 
4 J z 

24 J L.E:N 456 456 2631 2634 2636 2636 4413 
1 J RCW 436 436 3967 3969 3972 J975 J98t 3983 

16 J RES 449 449 450 3502 3876 4291 
717711 J ALLC 427 427 456 2635 2662 2664 

1 J FLAG 429 429 J460 
12 J FULL 441 441 3490 3790 4259 

13.U J GETJ 2628 2628 3454 
2 J IFRN 430 430 3380 3487 3508 3518 364t 4269 

36'4 J JCBO 4411 2629 4411 
3 J JCBN 4412 2631 4412 4413 

3740_ J J~BX 4415 4415 
3430 J JTAB 3020 3020 . 3467 3469 4265 4335 

3 J OFRN 431 431 3503 3855 3888 
1351 J RELJ 2661 2661 4300 

13 J RPTR 443 443 3492 3622 3627 J648 3673 J660 
11 J RTRY 450 450 451 3847 3867 3868 , .. J WPTR 445 445 J49J J955 4173 4176 4197 

6 J 6Q7 607 2632 2634 2635 2637 2638 2662 2664 Jo6o JJo9 3374 3378 3380 3385 3394 
3455 3460 J462 3464 J469 3474 3476 J485 J487 3489 J49o J49t J492 3493 3496 
3500 3502 350J 3506 J511 3518 3523 3!532 J54A 3555 3621 3622 3624 3~26 3627 



MBR 01 09•17-71 10.788 LINE PRI~TER/ CARO PUNCH MODLlLf PAGE 147 

OCTAL. SYMBOL REfEREf\JCES aY 4LTER NO. 

J6JO J64~ 3648 J65A J666 J67J J680 J786 3790 J79~ 3847 J848 3es1 3853 J855 
3862 J86 J868 387 J8M J955 J956 J96t 3967 396 J972 J975 J97 J98t J98J 
3986 4121 4t7J 4175 4177 4178 4182 4196 4197 4208 4210 4227 4259 4261 4262 
4269 4276 4279 4291 4292 4330 4331 4356 4::56(> 4J7t 4377 

5 JBuFsz 434 434 3476 3511 3555 3621 429~ 
4 JCARfll 433 4JJ 3851 J85J 

11 JEMPTY 439 439 3489 3788 4261 
0 JFLAGS 42B 428 JJ09 JJ74 JJ94 J462 J464 3474 J6Jo J651 3666 J79t 384~ Je62 3986 4121 

4182 4210 4227 4262 4276 
20 JMAXJB 3016 3016 3021 
20 JREsET 451 451 456 3491 3496 J5oo 3624 3626 4175 4177 

6 JRSTRT 435 435 3378 JJ85 3485 J52J 419~ 4208 4279 
15 JRTASK 447 447 448 3532 
15 JWTASK 448 448 449 3544 
10 JXDATA 438 438 3956 3961 3978 

7 L 608 608 1751 1796 1806 1810 1936 1983 1991 2201 2347 2366 2378 2504 2639 2666 
2768 2860 3063 3070 3176 3422 3454 3501 J620 J621 3647 3653 3659 3788 3789 
3790 3846 3894 3902 J998 4004 4129 4172 4197 4199 4203 4220 4259 4260 4261 
4291 4300 

3770 L,.ASTC 4427 4427 4432 4434 4440 
626 L.OCK 1460 1460 

3341 L.OCKT 1470 1460 1463 1470 
2571 LP! 4125 4125 4214 
2565 LP512 4120 4120 
3102 l,..PHDR 3705 3672 3705 3727 

10 LPHLN 3727 3674 3727 4213 
2SJ4 LP,o 4061 4021 4061 
2534 L.P1t2 4062 4023 4062 
2534 LP,J 4063 4024 4063 
3450 L.PNC80 3211 3211 4355 
J510 LPNC82 3215 3215 4361 
3000 L.PST 639 639 3211 3215 
3225 L.PTAB 4020 3989 4020 
3321 MEMRQ 662 662 2337 2423 3560 4298 
100J) MQU_~N 617 617 662 222.7. .. 22J2 2233 2335 2451 2453 2496 2497 4432 44JJ 
3322 MTOPO 663 66J . 2267 2334 2418 
JJaJ MTOP 664 664 2226 2228 2231 2268 2333 2417 2462 2495 2498 2499 
3770 NEXTB 4441 2049 4441 
3170 NEXTF 4440 2044 4440 4441 
33!51 NOT FT 1560 1549 1!552 1553 1560 

646 NOT IF 1549 1549 3199 
0 OFF 3~ 36 
1 ON 37 37 39 42 7J4 1137 1190 1244 1290 13J3 1379 1422 1465 1508 1555 1613 

1748 1749 1750 1933 t 934 1935 1989 1990 2343 2346 2503 2seJ 2665 2162 276• 
2766 2767 2810 2824 2843 2852 2853 2854 2855 2856 2es1 2859 3042 Jo&ti Jo67 
3068 Jo69 J654 3655 J656 3~57 3658 JBe 2 J883 3884 3695 3896 J891 Je98 J899 
3900 3901 4005 4Q06 4QQ7 4200 4201 4202 4287 4328 4JS7 436J •372 4318 

6 Q J 
1 Q L 1752 1931 2006 2017 

751 Q p 1928 1928 3788 4259 



t-1BR 01 09-17-71 10.788 Lil\if~ PRJ"'JTE~/ CA~O F>UNCH MOlt!ILt. PAGE ue 

OCTAL. SYMBOL RErEPENCES ~y ALTE~ NO. 

5 Q Q 1750 1Q35 2006 2017 
1 Q T 1746 19J8 

772 Q v 1978 1978 3790 42b1 
2 Q x 1750 1~00 1802 1803 1935 1979 t980 1981 1990 
3 Q y 1750 1935 
4 Q z 1750 1Q29 1930 1931 1935 

767 Q Pl 1937 1932 1937 
724 Q OEQ 1789 1789 2006 2017 
614 Q ENQ 1738 1738 2006 2017 

16 Q L.EN 554 554 
11 Q MAX 549 549 550 1741 1743 
15 Q ABBR 553 553 554 
10 Q BUSY 547 547 549 1744 1746 1791 179J 1801 2339 

3276 Q CORE 2C17 2017 2136 2176 2JJ9 2416 2466 
116 Q flllQ1 1752 1745 1752 

1 Q L.AST 543 543 544 1053 1055 1795 181)5 1eoa 2006 2017 J046 3050 3053 
3 Q L.INK 558 558 1802 3057 

3260 Q TASK 2006 1053 1055 1804 1988 2006 2343 2843 3045 J046 Jo4e 3050 3052 3053 Jo5e 3539 
3551 3689 3882 4267 4357 4363 4372 4378 

2 Q XADD 544 544 545 1756 1804 1988 2343 2843 3539 J551 3689 3882 4287 4J57 4363 4372 
4378 

6 Q XDEQ 546 546 547 2176 2466 
4 Q XENQ 54~ 545 546 21J6 2416 
5 Q 606 606 1139 1740 1741 1743 1744 1746 1756 1790 1791 1793 1794 1795 1797 1801 

1803 1805 1807 1808 1929 1931 1938 1979 1981 1984 1989 J067 3656 J78R J79o 
3898 4005 4202 4259 4261 

12 QAVAll. 550 550 551 1739 1740 1790 
0 QF'IRST 542 542 543 1794 1797 180J 1eo1 2006 2017 J045 Jo4e 3052 Jose 
4 QOFFST 557 557 556 1753 1800 1965 2343 2843 J054 J5J5 J547 3688 3682 4287 4357 4363 

4372 4378 
13 QSPAR1 551 551 552 
14 Q5PAR2 552 552 553 

6 R J 2342 2757 

' " L 2229 2234 2321 2325 2464 2494 2502 2731 2763 2798 2A58 
J5 R Q 2762 2855 
1 R T 2341 2J4J 2843 
2 R x 2163 2110 2112 2173 2186 2197 2198 2226 2227 222e 2271 2278 2283 2285 2298 

2307 2322 2JJ1 2332 2JJJ 2334 2335 2337 2343 2417 2418 2419 :?420 2422 2444 
2461 2462 2463 2758 2159 2762 2603 2837 2843 2848 2855 

3 R y 2162 2175 2187 2294 2297 2443 2447 2450 2451 2453 2454 2762 2822 2e23 2855 
4 R z 2149 2155 2158 2168 2171 2182 2191 2293 2299 2300 2323 2324 2372 2432 2431 

2445 . 2449 2733 2734 2735 2137 2762 2834 2855 
3416 R CP 2997 2930 2997 
J-'21 R LP J001 2934 J001 

2 R TT 3C01 2997 3001 
1 R F"N 295~ 2761 2822 2e24 2953 2954 3283 
0 R L.EN 570 570 2164 2169 2275 2363 2373 2J75 2377 2443 2450 2455 2457 
1 R MAX 29oa 2741 2908 2909 3420 
0 R PTR 2907 2743 2907 2908 3415 
1 R SET 3001 2997 3001 
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OCTAL. SYMBOL REFERENCES BY ALTE~ NO. 

2 R ALLC 2955 2757 2807 2a10 2955 2956 J1n7 3341 3371 
400000 R BUSY 2961 2744 2756 2849 2961 2962 2997 3001 3284 3305 3333 3339 3366 

2 R FLAG 2954 2745 2759 2804 2814 2e21 2850 2954 2955 J279 3285 3304 3328 3332 3340 3365 
1011 R GETC 2134 2134 2549 3621 
1364 R GETP 2730 2730 3501 
JJ55 R LAST 2048 2048 2307 2444 4442 
1241 R MEM1 2433 2433 2438 
1250 R MEM2 2443 2435 2436 2443 
1260 R MEM3 2451 2448 2451 
1276 R MEMX 2465 2427 2439 2452 2465 
1077 R MORE 2225 2157 2225 
3400 R MREG 2384 2264 2212 2331 2345 23a4 23"5 2386 
1:so1 R MREQ 2494 2229 2464 2494 

0 R NAME 2952 2838 2952 2953 2956 3419 3421 J877 
1110 R RELC 2263 2234 2263 2582 3647 4191 
1433 R RELP 2797 2797 3347 4291 

100000 R RSVE 2963 2744 2815 2820 2963 3~84 3331 
3406 R TEMP 2386 2266 2269 2271 2274 2276 2374 2376 2386 
3360 R TRAP 2383 2341 2342 2383 2384 

200000 RCL.OSE 2962 2744 2820 2962 2963 2997 3001 3280 3284 3329 
1 RCPMAX 2997 2930 2997 4412 

3410 RCF>TAB 2930 2882 2930 
3410 RDEVHR 2926 2926 

3 RDEVLN 2956 2747 2956 3423 
3•'16 RDEVTB 2993 2993 
5J6 READ 1182 1182 3641 

3341 READT 1195 1182 1185 1186 1187 1188 1195 
3353 RF IRST 2044 2044 2149 2278 2432 4443 
1013_ RG~T.Cl 2137 2137 
1024 RGETCJ 2147 2147 2235 
1051 RGETC4 2173 2166 2173 
1012 RGETC5 219~ 2196 
1oa6 RGETC6 2150 2150 2156 
10J5 RGETC7 2158 2153 2154 2158 
1065 RGETC8 2186 2188 2192 
1377 RGETPl 2745 2745 . 2749 
1405 RGETP2 2755 2746 2755 
3404 RINSRT 2385 2285 2293 2324 2364 2385 

1 RLINl<B 571 571 2162 2111 2174 2175 2294 2296 2297 2299 2372 2445 2.U9 2459 2•60 
0 RLINKF 569 569 570 571 2163 2170 2173 2283 229e 2300 2365 2370 2371 
2 RLPMAX 3001 2934 3001 4412 

3413 RLPTAB 293'4· 2883 2934 
12aJ RMEMCK 2415 2343 2415 
1103 RMOREl 2230 2230 
1306 RMREQ1 2499 2499 2500 
1321 RMREQ2 2501 2500 2501 
4001 ~QMAX 658 658 2142 
575 RQST 1328 1328 3508 

3344 RQSTT 1338 1328 1331 1338 
1134 ~RELC1 2292 2292 2308 



MBR 01 09•17•71 10.78R LINE PRINTS::R/ CARIJ PIJNC~ "'1r'10ULF.: "AC::E 150 

OCTAL SYM130L REfERENCES dY ALTER NO. 

1144 RRELC2 2J06 2284 2306 
1146 RRELCJ 2320 2302 2320 
1206 RREL.C4 2362 2321 2325 2362 
1202 RRELCX 2344 2336 2JJ8 2J40 2344 
14'1 RRELP1 282l\ 2828 2829 
1461 RRELP2 2830 2829 2830 
1511 RRELP5 2847 2816 2847 
1!i22 RRELP6 2851 2851 

2 RSPARE 2909 2909 
J07!5 RTABCP 281\2 2862 2888 
J014 RT ABLE 288(1 2735 2880 2888 2889 J414 
J016 RTABLP 288J 28A3 2889 
2304 RTASI< 3787 J53J 3187 J79J 

!5 RTMAX 622 622 3869 
2314 RTSKl 3797 3197 

1 RTYPCP 2888 2888 3221 3226 
2 RTYPLP 2689 2869 3211 3215 

3340 SET FT 1142 1132 1135 1142 
526 SETFV 1132 1132 4339 
510 SETUP 1038 1038 1134 1184 1238 1286 1JJ0 1375 1419 1462 150~ 1551 160'5 3196 

3140 SPTCB - 4421 4329 4J30 4421 4431 
564 SPTR 1284 1284 3380 3518 

3343 SPTRT 1295 1284 1287 1288 1295 
6 T J 2554 

' T L 2549 2582 
5 T Q 

1 T T 2550 2551 2578 2583 
2 T x 
J T y 
4 T z 
6 T JCB 372 372 462 2554 2808 3060 3342 3372 3455 43Jt 4356 4362 4J7t 4J77 

JO T LEN 374 374 377 500 2383 2384 2549 2581 3558 429~ 4418 
6 T NCB 371 371 372 481 2834 3537 3549 3873 
2 T R[T 361 J61 476 
4 T TRA 366 366 478 1039 1752 19J7 2343 27J1 2763 2764 2196 2843 285~ 2859 3o63 Jo66 

J534 3546 3620 3653 J658 J687 J882 4172 4t99 4287 4357 4363 4372 437e 
3 T XED 362 362 477 1044 

1325 T ;ETT 254~ 23'3 2546 284J J192 J5Jt J'54J J882 4287 4357 4363 4372 4378 
5 T L..J NK 370 370 479 2343 2550 2843 3194 3198 3536 354~ 3682 4281 4357 4363 4372 4378 

1JJS T RELT 2577 2467 2577 Jt5J 3202 J798 4301 4341 4358 436i 4J7J 4319 
0 T SRW1 359 3!59 474 1042 2500 2829 3147 :3148 3173 3200 3282 3381 3486 3509 3510 3519 

3642 3856 3889 4270 4340 
1 T SRW2 360 J60 475 3240 JJ83 J4t6 3450 3459 3521 J86t 

11 T TEM9 388 388 389 492 2494 2502 2503 
1 T 602 602 1039 1042 1044 1752 1753 1937 2135 2138 2144 2146 2148 2158 2t65 2168 

2180 2186 2197 2200 2343 2419 2422 2424 242~ 2447 2454 2456 2461 2494 2500 
2502 2503 2554 2578 Z580 2731 2732 2733 2737 275~ 2160 2763 2764 2765 2766 
2767 2798 2802 2803 2808 2-'23 2e2e 2829 28JA 2836 2831 2842 284J 2e4l' 2852 
2853 2854 2656 2859 J048 3oso J054 J057 Jo6o J06J 3066 J t 4~ J147 3148 J17J 
J175 Jt9J 3194 3198 3200 3240 J282 JJ42 J34J JJ45 3J46 JJ41 3361 337, JJ19 



MBR 01 09-17-71 1!').7 8f1 LI"IE PRI~TER/ CARO PIJNCH MOf1ULf- OAGE 151 

OCTAL. SY~BOL PEFERENCES BY ~LTE~ NO. ' 
JJ~O JJ81 3383 3388 J41J 34t6 J450 3455 J459 3463 3486 J50t J509 3~10 3516 
3518 3519 3521 3526 3532 3534 3535 3536 J537 J5JA 3544 3546 3547 3~48 3549 
3550 3620 3629 3641 J642 3647 J653 3657 J65~ 3687 J688 3846 3-'55 3856 3661 
J873 3$\75 J88t 3882 JBAJ J8A4 J889 3894 J895 3896 J897 JR99 3974 3977 3996 
J997 4004 4126 4128 4172 4181 4199 4217 4219 4270 4281 4284 4287 4J29 4331 
4340 4J55 4356 4J57 43~1 4362 4363 4370 4371 4.372 4~76 4377 4J78 

100 TAL 621 621 
777700 TALMK 6t>O 620 

40 TAL.YB 619 619 
3772 THIS 4454 4454 

31 TLEN 4111 ~ 4418 4419 
30 TLENR 4419 4419 4421 

521 TRAP 1052 1043 1052 
7 TSP ARE 373 373 48J 

16 TTE~ 1 O 389 JM 390 49J 2146 2165 2166 2191 
15 TTEM 11 390 390 391 494 
14 TTEM12 J9t 391 392 495 2136 2144 2148 2158 2180 2186 
13 TTEM 13 392 J92 393 496 
12 TTEM14 393 J9J 394 497 
11 TTEM 15 394 194 395 498 
10 TTEM 16 395 395 499 2135 2200 
27 TTEMP 1 377 377 378 484 2419 2732 2713 2756 2760 2765 2766 2802 2eoJ 2837 2843 2848 

2852 3146 3345 3346 JJ47 3361 3516 3518 J526 J629 J64t J647 3657 Je55 J882 
3895 3974 3977 4181 4284 4287 

26 TTEMP2 378 378 379 485 2422 2424 2737 2767 2836 2843 2853 3t46 3379 3380 JJ88 J@55 
3882 3896 3996 4126 4217 4281 4287 

25 TTEMp3 379 379 J8Q 486 2425 2447 2823 2626 2E142 2843 2854 3855 3897 3997 4t28 4219 
24 TTEMP4 380 J80 J81 487 2454 2456 2461 3875 3A82 J883 
2~ TTEMP5 381 J81 382 488 3881 J882 3884 
22 TTEMP6 382 J82 383 489 3846 J8Q4 3699 4004 
21 TTEMP7 383 383 384 490 
20 TTEMP8 384 384 388 491 

636 UNL.CK 1503 1503 
3350 UNLKT 15tJ 1503 1506 1513 
2!50 UP 4323 4323 4446 4454 
1610 WAIT 3077 3047 3077 
2316 WRITE 384S; 3845 3998 4129 4220 
2321 WTl 3855 J850 3852 3855 3856 J870 JS89 
2~44 WT2 3857 3856 3857 
2351 WT2e1 3872 J854 3864 3866 3872 
2.415 WTJ J888 J668 3669 
2430 WT4 3893 3856 3871 389J 
2661 WT ASK 425~ 3545 4258 4264 
2671 WTSKl 4265 4265 4270 
2701 WTSK2 427 J, 4270 4271 

6 x J 
1 x L 
5 x Q 

1 x T 
2 x x 
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OCTAL SYHijOL RE.f"f~ENCES 8Y ALTE:R NO. 

3 x y 
4 x z 
6 x FT 682 682 
0 x FV 676 676 4339 

51 x JC 718 716 759 762 
24 x OP 6Q6 696 
J4 x DIV 704 704 
14 x DRL 688 688 

401 x FT1 771 771 791 
425 x FT2 796 788 796 812 
U5 x FTJ 817 810 817 837 

50 x IC1 717 717 764 
2 x MEM 678 678 
4 x MME 680 680 

26 x ONC 69S 698 
160 x REG 736 736 994 998 1003 

J6 x XEC 706 706 
3324 x CKIC 1009 991 1005 1009 

474 x CKPT 990 990 1137 1190 1244 1290 1333 1379 1422 146~ 1508 1555 1613 3042 4328 
52 x DATE 722 722 767 

170 x DBGQ 739 736 739 1000 1002 
16 x LOCK 690 690 
40 x REGS 716 716 761 
55 x SBAR 725 725 623 824 
JO x STRT 700 700 

410 x TERM 838 792 813 635 838 
53 x TIME 723 723 

2 x 6QJ 603 1802 2171 2174 2175 2187 2189 2275 2:?83 2294 n99 2343 2J7o 2J7J 2445 
2449 246Q 2804 ~8Q7 2810 2814 2e21 2a22 .2A24 2838 264J 2850 3o57 3o58 Jo67 
3197 3414 3463 3464 J486 3487 J495 349fl\ J49P, 3499 3500 3510 3511 3533 3!534 
3536 3537 3538 3545 3546 )548 J549 3550 3622 3623 3624 3626 3627 3~2~ 3648 
J649 3656 3672 3675 J679 J684> 3861 3873 J~74 3876 3877 JB82 3e9e 3955 J956 
3957 3968 3969 3971 J972 3973 J974 J975 3977 J978 3986 J987 J997 4005 4Q68 
4086 4095 4124 4126 4173 4174 4175 4177 41H 4179 4202 4213 4216 4:? 1'7 4287 

·33jo 
4357 4363 4372 4378 

XCKREG 1011 993 1004 1011 
12 xCOMND 686 686 
20 XCONCT 692 692 
20 XDBGQN 737 737 739 1000 

310 XFAULT 758 677 679 661 683 685 687 689 691 693 695 697 699 701 703 705 
707 758 

J2 XOFLOW 702 702 
22 XPARTy 694 694 
56 XPATCH 730 130 
10 XTIMER 6eA 684 

414 XTRAP 1 786 773 766 787 789 799 820 
·'3!5 l(TRAP2 808 798 808 809 
461 XTRAPJ 833 819 833 834 

3 y 604 604 2173 2190 2300 2323 3067 3656 J67J J67fl 3680 3683 J898 4QQ5 4127 4128 
4202 4218 4219 



MBR 01 09-17-71 11.788 LINE P~I"JTE~/ CARU P1Ji\JC1-1 M0[1_1Lf ,,AGE 153 

OCTAL. SYMBOL REFERENCES dY ALTER NO. 

4 z 605 605 2152 2155 2102 2161 2164 2169 2170 2172 2296 2'-91 229-' 2322 2363 2365 
2J71 2375 2377 2434 24J7 2443 2450 2455 2457 2459 2735 2741 2743 2eJS JQ67 
3279 3283 3285 3304 JJ01 332A 3332 3340 J341 3365 3371 3419 3421 3656 389!' 
3957 3958 3960 3961 J961 JQ~8 4005 4202 

0 ZCODE 107 107 4395 
3060 ZCODEL 4395 4395 4427 
3060 ZCONS 111 111 4401 

200 ZCONSL 4401 4401 4427 
3260 ZQSTR 115 115 4406 

40 ZQSTRL 44Q6 4406 4427 
3320 ZS TOR 119 119 4424 

450 ZSTORL 4424 4424 4427 
3740 ZTOPo 4431 663 4431 
4000 ZTOP 4433 6()4 4433 4434 

10 zz1 4434 661 4333 4434 4436 4442 
4761 zz 4432 4432 4433 

** 20140 WORDS OF ~Et-10PY WERE USED SY GM4P FOR T~lS ASSEMBLY. 
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