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1. Introduction

This memo describes available facilitics that provide for the collection and analysis of dynamic
opcode pair-frequency information for Mesa programs. By dynamic we refer to the cxccution time
occurrence of instructions rather than the static or compile time occurence of instructions. By pair-
frequency we refer to the frequency with which one instruction or class of instructions is Fol]owed
by another specific instruction or class of instructions.

This memo assumecs the reader is familiar with the details of Mesa, the Mesa instruction set and
the Princ Ops architecture in general. The tools described herein provide information that will be
of intercst mostly to hardware and instruction set designers. Idecally thesc facilities will help
investigators gain insights as to what combinations of instructions frequently occur and as to what
dependencies among instructions may cause performance penalties in a pipeline. Information of
this sort is limited because it describes what is rather than what could be. There are analysis
facilities that the author hopes will partially mitigate this situation.

These facilities are easy to use: There is a data collection phase and a data analysis phase, each
of which has convenient defaults. There are such files of data from specific experiments and
standard analyses that some investigators may not choose to run other experiments or to use the
interactive data analysis facilities. Those who wish to gather data about other programs will find it
fairly simple to do. In simple cases it is not necessary to modify the target program (the program
for which pariwise instruction data is gathered). The analysis program provides a standard: analysis
that the investigator can apply directly to the data by invoking a program from the cxecutive.
There are additional facilities within the analysis program that enable the investigator to construct
inquires about the data. By this means the investigator can determine how often arbitrary
collections of instructions were followed by other, arbitrary collections of instructions.

There are important restrictions associated with this facility. It runs only on a 1M-word -
Dorado. It does not work for pilot programs, programs that require the color display, garbage
collection or any other special microcode.

The remainder of this memo comes in five parts. The section below provides a simple scenario
whereby the investigator can analyze the dynamic pair frequencies associated with a program. The
next section discusses the mechanism whereby the special microcode collects the data. Following

- that there are two sections that discuss the standard data analysis and interactive queries
respectively. The appendix details specific features in the standard analysis of data and documents
the program interface.
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Where to find the Files. All files are located in [ivyKdoradosource> or <dorado>. There is a
command file, sctUpForPairs.cm on [ivyKdoradosource> that will fetch all the program modules the
investigator will nced. The author conducted two experiments whose results may be found on ivy:

[ivyKdoradosource>pairs>compiler.press, compiler.counts
[ivyIKdoradosource>pairsdstatic.press, static.counts

The .press files are the standard output produced by the PairFreq program, and the .counts
files contain thc raw data for experiments. ‘The “"compiler” files arc the analysis and data files
associated with a run of the mesa compiler. Pair-counting was turncd off while disk 10 was
performed. The static files are the analysis and data files associated with a run of the "static”
program writtcn by Baskett. Pair-counting was turned-off when disk 10 was likely to be performed,
however, some disk 10 probably was measurcd. Static makes use of the extra memory available on
a D* machine and performs a lot of floating point arithmetic. |

Section 5 describes the interactive commands of Pairkreq. The rcader can use them to read
one of the .counts files with PairFreq and then to perform further analysis.

2. A Simple Scenario

Suppose you have a program for which you wish to collect dynamic pair frequency
information.  Procced with the following steps:

Find a 1 M-word Dorado.

Move your program to that Dorado

Fetch [ivyKdoradosource>setUpForPairs.cm -

Type "@sctUpForPairs.cm"(carriage return)

Run you program

Type "StopMicroPcPairs (carriage return)”

Type "PairFreq (carriage return)”

Print Mesa.typescript to see the standard analysis.

PNANP LN

3. About Data Collection

The author modified the Mesa microcode to provide for gathering instruction pair data. There
is a "miscellaneous” instruction whose parameter is a LONG POINTER to an array of 2016 LONG
CARDINALS! This array is named "pairData”. When the pointer is 0, the microcode does not
collect pair frequency data. The microcode entry point for most instructions has been modified so
that it contains a subroutine call to the pair frequency collector. The pair frequency collector
increments the LONG_ CARDINAL whose index is indicated by the concatenation of the last
opcode with the current opcode. To provide a better gauge for true PRINC OPS and Dragon
behavior, the microcode ignores no-op instructions. The effect is as if the sequence <instr1><no-
opX<instr2> were really <instr1><instr2>. This has been done because the Alto/Mesa
implementation has an unnatural number of no-ops. An instruction that has not been instrumented
will be counted as if it were instruction 377B. '

Ease of microcode implementation requires pairData to be an array of double precision values;
ie., it is a contiguous region of 2117 words or two "banks" of memory. Unfortunately, the
Alto/Mesa system insists upon claiming and writing into the first page of each bank of memory.
Consequently, the setUpForPairs.cm file sets mesabanks so that Mesa will not try to write in the
first page of each of the banks used by the microcode.
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Investigators must be careful to avoid collecting data that is biased in some arbitrary,
uninteresting fashion.  For example, the Mcsa disk driver does a busy wait to scc if a disk
command is finished. Programs that do very much disk 10 will show a very heavy bias towards the .
small collection of instructions in the disk driver’s busy wait loop. The casiest way to deal with this
problem is to turn off the pairs collection before waiting on the disk. Of course that requires
modifying the Mcsa disk 10 driver. Such a version of Mesa (actually a pre-release version of Mesa
6) is available; however, progress will be simpler if the investigator can "bracket” procedures that
do 10 with a call on the procedures that turn off and on pair collecting. The program interface
provided by these facilitics is described in greater dctail below in the appendix, A.2.

4. PairFreq: Standard Analysis

In this scction we discuss the format and content of the standard analysis provided by the
PairFreq program. In its default mode of operation PairFreq assumes that pairData is available in
the region of memory beyond that normally accessed by Mesa programs. This assumption is
important. PairkFreq’s default mode of operation will not work unless the investigator has recently
run an cxperiment that left pairData’ properly initialized. The Simple Scenario above describes how
to accomplish this.

When Pairkreq begins to execute it checks to see if the space bar is depressed. If the space bar
"'up”, PairFreq proceeds with the standard analysis that is the principal topic of this section.

is
4.1 Partitioning the Mesa Instruction Set

PairFreq has built into it several different ways of viewing thc Mcsa instruction set. These
"ways of viewing" are called partitions and much of the analysis is concerned with describing mesa
instructions and instruction pairs in terms of the partitions. Therc arc four built-in partitions:
"Princ Ops", "Locals vs. Globals", "Loads vs. Stores", and "Alu Inputs for Memory Ops". The
"G" command to PairFreq will generate a list of the partitions and their contents.

The Princ Ops partition breaks the Mesa instruction set into a collection of subgroups that
correspond to typical ideas about what sort of group each instruction belongs to. The Locals vs.
Globals group divides the instruction set into instructions that principally reference the Local or
Global frames (or "other"). Loads vs. Stores divides the instructions into those whose main
function is to read memory vs those that write memory (or "other”). The "Alu Inputs for Memory
Ops" group partitions instructions based upon how many operands are required in the computation
associated with the first memory references (or "other”). For example, its aiMem2 subgroup
consists of the instructions that require two operands -- like LL2 (L+2) or SGB (G +alpha) -- while
aiMem3 is the group that requires three operands -- like R3 (MDS+Top of Stack + 3).

The appendix of this document details each partition, its contents and the idea behind each
partition and its subgroups. ‘



Collecting and Analyzing Pair Frequency Data for Mesa Opcodes
4.2 Single Instruction Frequencies by Opcode

Following the preamble that shows the default partitions used by Pairl- réq the standard analysis
provides a section that shows single instance instruction frequencies. The instructions arc sorted by-
opcode value. ‘T'ypical output is shown bclow; thc number in parenthesis is the opcode value in
octal, the whole number is the count associated with the instruction, and the fraction is the per cent
of all instructions that instruction represents:

Instruction Frequencics by Opcode

NO-OP  ( 0) 0 0

ME (1) 19138 0.015338275
MRE (2) 26990 0.02163131
LLO (10) 6420428 5152907

4.3 Statistics Within Partitions

The standard analysis provides an identical style analysis for all four standard partitions. This
phasc of the analysis generates about 20 pages of output! Within the analysis for cach partition, the
first scction that appcars is a sorted list of the rankings for cach subgroup, followed by a sorted list
of instructions within cach group:

Instruction Frequencies by Group: PRINC OPS

Ld/Store 230441422  32.96895 32.96895
R/W 1369992722 19.599365  52.568314

Processes 85766 0.012270428 99.99998
Notice that the first numeric column is a count of the number of occurrences for that group
followed by the per cent of the partition that group represents followed by a cumulative percent.

The individual frequencies within the subgroups follows the same format:

In ’Princ Ops’, Opcode frequencies for ’Ld/Store’ (32.96895) -

OPCODE COUNT  PERCENT CUM SYS SYS
PERCENT PERCENT CUM
LLO 574438 40.638054  40.638054  0.11345198 0.11345198
LGO 139315 9.855703 50.49376 0.027514827 0.1409668
LGDB 8 5.659521e-04 99.99998 1.580006e-06 0.2791767 ‘

4.4 Pair Statistics by Group

This phase of the analysis provides pairwise statistics by group rather than by individual opcode
pairs. Once again, this analysis is provided for all four partitions (about S pages of output). The
information is a sorted list of group pairs along with the count of how many times the pair
occurred, the pair’s percentage and the cumulative percentage:

Pair Statistics by Group: PRINC OPS
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(R/ W, CondJumps> 36272745 10378987  10.378987
<L.d/Store, L.d/Storc> 33956570 9.716243 20.09523
<l.d/Store, Processes> . 14 4.00592¢-06 99.99996

4.5 Opcodes Sorted by Single Occurrence Frequency

This table simply provides all the instructions sorted by frequency of dynamic occurrence:

OPCODES SORTED BY SINGLE OCCURRENCE FREQUENCY

Opcode Count Percent Cum Percent
JZNEB 71953182  10.294248  10.294248
LLO 62626685  8.959917 19.254166
LP 4 5.7227¢-07  100.000046

4.6 Opcodes Sorted by Pairwise Frequency
This analysis provides single instruction pairs sorted by frequency of occurrence. Since there
are so many pairs and their importance diminishes rapidly, the analysis stops printing when the

individual pair contribution is <.05%:

Pairwise Frequencies

<RF,JZNEB> 17071726 ~ 2.4424923 24424923
<JZNEB,LL0O> 16964390 24270728  4.8695025
<ADDO1,R0> 354332 0.050693817 30.033615

5. PairFreq: Interactive Analysis

The PairFreq program allows investigators to make queries regarding the contents of pairData
and to manipulate the contents of pairData. Under normal circumstances PairFreq simply performs
the standard analysis upon the contents of pairData and returns to the executive. If the investigator
“depresses the "space bar" on the keyboard while PairFreq starts to run, the program will ask for
directions as to what it should do. The program prints' the following message:

Regular option:
1) Print current table (Standard analysis).
2) Append current table onto ’paircounts.log’.
3) Zero current table. Type CR or ;Y(y)es for Standard option.
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If the user types anything except the carriage return or an upper or lower casc Y the program
cxplains the set of available options:

a=Ask questions,

c=input Comment string,
f=uscFile name,

g=print opcode Groups,

k=KILL paircounts.log,

0=0Id data(rcad it, process it and then zero table)
p=Process table (standard analysis),
q=QUIT

r=rcgular option,

s=save it,

z=7Zero current table

The next character the user types will decide which option PairFreq cxercises. The major
distinction is between asking questions about pairlData and manipulating the contents of pairData.
Fach option is dcscribed below.

5.1 Asking questions about pairData

Ask questions. The investigator can cause PairFreq to find and print all pairs that match a
specified pattern. The basic format is "patternl, pattern2™ terminated by a carriage return, control--
L. or control-R. PairFreq takes this command to mecan find all the occurrences of pairs where the
first element of the pair is in patternl and the second element of the pair is in pattern2. The
terminating character determines for which side PairFreq prints detailed information. The normal
default is to print details concerning the left side of the pattern -- control-L will force this case.
When the user terminates the pattern with control-R PairFreq prints information for the current
and subsequent patterns with details for the right side.

There are operators to add (+) and remove (-) opcodes from a group as well as an operator to
define a range of opcodes (!). The special symbol, * denotes all,instructions. Thus, *-LL2,
LI0+LL2 denotes the pair consisting of "all instructions excepr LL2", LLO or LL2.

LLLLLO matches *-LL2, LLO+LL2
SFC,LL2 matches *-LL2, LLO+LL2
ADD,LL1 does not *-LL2, LLO+LL2
L12, LLO does not *-LL2, LLO+LL2.

Either a number (decimal or octal) or an opcode follows the range operator. In the case of the
number the effect is to define a range whose length is the number while the opcode format defines
a range whose bound is defined by the opcode.

LLO!'S matches LLO, LL1, LI2 LL3, L14
LLO'LL4 matches LLO, LL1, LL2, LL3, LIA.

This query facility recognizes generators. A generator is any one of the predefined partitions
and subgroups already discussed. A period is used to distinguish the beginning of the partition
name and the beginning of the subgroup name. The space character is part of a generator’s name
and must be present for PairFreq to recognize a generator; it does ignore case differences, however.
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Princ Ops.Xfers, [.1.0 matches any instruction in Xfers followed by 1.I1.0
.Princ Ops.L.d/Store - LLLO, * matches thc pair, "any load/store cxcept LLO" followed by
"any instruction”.

The query facility prints the number of pairs that match the input and then sorts those pairs
according to frequency. The results of applying the range operator to a gencrator arc undefined.

5.2 Manipulating the Contents of pairData

Comment string, useFile name, Save it. PairFreq has the ability save pairData on a file. The
user has the ability to select a file name other than the default name (PairCounts.log), and the
_ability to insert a comment string (tcrminated by carriage return) that will be placed in the file. The
comment string appecars carly in the file so it can be seen by the user; Pairkreq also prints out the
comment string when it reads a file. The Save it command actually causes the file to be written.

print opcode Groups. This command causcs PairFreq to print the four partitions used in the
standard analysis. '

Old Data. PairFreq will read the file by the current file name and write its contents into
pairData. With this facility investigators can recxamine the results of old experiments, or add data
results together.

Process the data. PairFreq will perform the standard analysis upon pairData.

Quit. Return to the executive.

Regular option. Provide the standard option and return to the executive.

Zero the current table. Zero the contents of PairData.
6. Summary

This document describes existing facilites to collect and analyze dynamic instruction pair data
for Mesa programs. The two principal limitations associated with these facilities are the reliance
upon 1 M-W Dorados and the inability to instrument Pilot or Cedar programs. There are no plans
for changing this situation. The principal difficulty is to modify the Pilot Dorado microcode. This

is probably straightforward, however there may be problems associated with having enough
microinstruction memory to instrument all the Mesa instructions.
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APPENDIX

A.1 Partitions of the Mesa Instruction Set

PRINC OPS

The Princ Ops partition reflects current ideas about the classes into which the Mesa opcodes fall.

Ld/Store

LIo LL1 LL2 LL3
SL.o0 SLI  SL2 SL3
PL1 PL2 PL3 LGO
LG7 LGB LGDB SGO0

I.d Immed

LI10 LI1 LI2 LI3
LIW LINB

R/W

[LADRB GADRB

R4 RB w0 WI1
WDB WD0O RSTR WSTR RXLP
WS0 WSB  WSF WSDB RFC
RXGPL WXGPL
RFL WFL RFSL WEFSL

WDBL RXLPL WXLPL
RSTRL WSTRL

Stack Ops

PUSH POP EXCH LINKB DUP

Jumps

12 13 J4 I5

JIB W

CondJumps

JEQ2 JEQ3 JEQ4 JEQS JEQG6
JNE3 JNE4 INES INE6 INE7
JGB JLEB JULB JUGEBJUGB

ALU Ops

LLS LL6é LL7
SL5 - SL6  SL7
LG2 LG3 LG4
SG2 SG3 SGB

LIS LI6 LINI

75 76 71
WB RF WF

WXLP RILP RIGP

RFS WFS RBL

NILCK NILCKL

7181

LL.B LLDB
SLB  PLO
LG5S LGé6
SLDB SGDB

LINI LIB

RO R1 R2 R3
RDB RDO

WILP RILO

WBL  RDBL

RILPL WILPL RIGPL WIGPL

BNDCK

JB IW

JEQ7 JEQ8 JEQ9 JEQB IJNE2
JNE8 JNE9 JNEB JLB  JGEB

JULEB JZEQB JZNEB

ADD SUB MUL DBL DIV LDIV NEG INC

XOR SHIFT DADD DSUB DCOMP

Xfers

EFC0 EFC1 EFC2 EFC3 EFC4 EFCS
EFC10 EFC11 EFCI12 EFC13 EFCl14 EFC15 EFCB LFCl
LFC4 LFC5 LFCé LFC7
LFCl14 LFC15 LFCl6 LFCB SFC RET LLKB PORTO

KFCB

DUCOMP

EFC6 EFC7

AND OR
ADDO1

EFC8 EFCY
LFC2 LFC3

LFC8 LFC9 LFC10 LFCl1l LFC12 LFCI3

PORTI
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Misc

NO-OP LP 2174 2175 176 z177 72271 272 2273 2274

72275 2276 72277  DESCBDESCBS BLT BLTL BLTC BLTCLALLOC
FREE TWDC DWDCSTOP CATCH MISC BITBLT STARTIO
DST LST ILSTF 2373 WR RR BRK 2377

Processes

ME MRE MXW MXD NOTIFY BCAST REQUEUE

LOCALS vs GLOBALS GROUP

The Locals vs. Globals Group divides the instruction set into roughly three categorics:

JRAM

those

instructions that reference values relative the [ocal frame, those that reference values relative the
Global frame and all others.

locals
LIO LL1
LLB
SL.2 SL.3
PL1
LADRB SLDB
localsIndir
RXLP WXLP
RILPL WILPL,
globals
LGO LGl
LGB
SG2 SG3
globalsIndir
RIGP RXGPL
addresses
LCO 75
R4
WF
WDB WD0
WSDB RFC
WBL RDBL
RFSL WEFSL
xfersInLG
EFCO0 EFC1
EFC7 ~ EFC8

EFCI2 EFC13
LFC3 LFC4

LL2
LLDB
SL4
P12

RILP

LG2
LGDB
SGB

WXGPL

76

RB
RDB
RSTR
RFS
WDBL
LLKB

EFC2
EFC9
EFCl4
LFC5

LL3
SL.O
SLS
PL3

WILP

LG3
SGO
GADRB

RIGPL

71

W0
RDO
WSTR
WEFS
RSTRL

EFC3
EFC10
EFC15
LFC6

L1A4
SL1
SL6

RILO

LG4
SG1
SGDB

WIGPL

RO

W1

WSO

RBL
WSTRL

EFC4
EFCl11

'EFCB

LEC7

LLS

SL7

RXLPL

LGS

R1
W2

- WSB

RFL

EFCS

LFC1

LL6

SLB

WXLPL

LGé6

R2
WB

WSF

WFL

EFC6

LFC2

LL7

P10

LG7

R3
RF
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1.FC8 [.LFC9 1.FC10
L.FC15 1.FCle6 LFCB
PORTO PORTI KFCB
LdlmmedInl.G
LI0 LIl LI2
LINI LINI LIB
AlulnL.G
ADD SUB MUL
AND OR
- DADD DSUB DCOMP
CondJumpsInLG
JEQ2 JEQ3 JEQ4
JEQ9 JEQB INE2
JNES INE6 INE7
JGEB IGB JLEB
JUGB JULEB JZEQB
JumpsInL.G
J2 13 J4
B JW
other
NOOP ME MRE
REQUEUE LP PUSH
EXCH LINKB DUP
z176 z177
272 7273 2274
DESCBS BLT BLTL
BLTCL ALLOC FREE
MISC BITBLT STARTIO
JRAM DST LST
BRK 7377
MEMORY: LOADS VS STORES

LFCI1
SKFC

LI3
LIW

DBL
XOR
DUCOMP

JEQS
JNE3
JNES
JULB

JZNEB

15
JIB

MXW
POP
NILCK
7271
2275
BLTC
IWDC

LSTF

LFC12
RET

LI4
LINB

DIV
SHIFT
ADDO1

JEQ6
INF4
IJNE9
JUGEB

J6

JIW
MXD
NILCKL
7276
DWDC

2373

LFCI13

LI5

L.DIV

JEQ7

JNEB

I

NOTIFY
BNDCK
2277
STOP

WR

10

LLFC14

LI6

NEG INC

JEQ8

JLB

18 )9

BCAST |
z174 z175
DESCB
CATCH

RR

The Loads vs. Stores group divides the instruction set into those instructions the load values from
memory vs. those that store values into memory. Some instructions may do both.and the author
made an arbitrary decision about which subgroup subsumes each instruction. For example, while -

WIGPL both reads and writes memory it is a member of "globalsIndir".
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loads

1.1.0 1.1
LL7 LLB
1.G4 1.G5
R1 R2
RDO RSTR
RFS RBL
RSTRL RFL
stores

SLO SL1
SL7 SLB
SG1 SG2
WB WF
WwSO0 WSB
WXILPL WXGPL
SL.DB SGDB
ldstOtherImmed

LIO LIl
LIN1 LINI
ldstOtherJumps

2 13

9 JB
JEQ6 JEQ7
JNE4 JNES
JLB JGEB
JULEB JZEQB
ldstOtherStackAlu
LP PUSH
BNDCK ADD
NEG INC
DSUB DCOMP
ldstOtherXfers

EFCO0 EFC1
EFC7 EFC8
EFC14 EFC15
LFCS LFC6
LFC12 LFC13
RET PORTO
ldstOther

NO-OP ME
REQUEUE LADRB
LINKB z174
7273 7274
DESCBS BLT
IWDC DWDC
JRAM DST
BRK 2377

L2
LLDB
1.G6
R3
RXLP
RDBL
RFSL

SL2
PLO
SG3
WwDB
WSF
WILPL

L2
LIB

J4

IW
JEQS
JNE6
JGB
JZNEB

POP

SUB

AND
DUCOMP

EFC2
EFC9
EFCB
LFC7
LFC14
PORTI

MRE
GADRB
z175
2275
BLTL
STOP
LST

LI3
LGO
1.G7

R4
RILP
RXLPL

SL3 .
PL1
SGB
WDO0
WSDB
WIGPL

LI3
LIW

15
JEQ2
JEQ9
INE7
JLEB
JIB

EXCH
MUL
OR
ADDO1

EFC3
EFC10
LFC1
LFC8
LFC15
KFCB

MXW
75

z176
2276
BLTC
CATCH
LSTF

1.1A
1.G1
LGB
RB
RIGP
RXGPL

SLA4
P1.2

wo
WSTR
WEFS
WSTRL

LI4
LINB

16
JEQ3
JEQB
INES
JULB
W

DUP
DBL
XOR

EFC4
EFCl11
LFC2
LFC9
LFC16

MXD
76

177
7277
BLTCL
MISC
7373

LLS
1.G2
1.GDB
RF
RILO
RILPL

SL5
PL3
W1
WXLP
WBL

- WKL

LIS
L.CO

J7
JEQ4
JNE2
JNE9
JUGEB

NILCK
DIV
SHIFT

EFC5
EFC12
LFC3 °
LFC10
LFCB

NOTIFY
77

7271
LLKB
ALLOC
BITBLT
WR

LL6
LG3
RO
RDB
RFC
RIGPL

SL6
SGO
w2
WILP
WDBL
WFSL

LI6

18
JEQS
JNE3
JNEB
JUGB

NILCKL
LDIV
DADD

EFC6
EFC13
LFC4
LFCI1
SFC

BCAST

7272
DESCB
FREE
STARTIO
RR

11
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ALU INPUTS FOR MEMORY ADDRESS

Alu Inputs for Memory Address provides information about how many arithmetic opcrations must
be performed before a memory operation may take place.

aiJump

J2 13 J4 J5 J6 J7 I8 J9
JB Jw

aiAluChr

JEQ2 JEQ3 JEQ4 JEQS JEQ6 JEQ7 JEQS
JEQ9 JEQB INE2 JNE3 JNE4 JNES JNE6
JNE7 JNES JNE9 JNEB JLB JGEB JGB
JLEB JULB JUGEB JUGB JULEB JZEQB JZNEB
aiCmplx

ME MRE MXW MXD NOTIFY  BCAST REQUEUE
75 76 77 z174 2175 2176 2177
JIB JIw MUL DIV LDIV 2271 2272
7273 7274 2275 2276 2277 EFC0 EFC1
EFC2 EFC3 EFC4 EFC5 EFC6 EFC7 EFC8
EFC9 EFC10 EFCl11 EFC12 EFC13 EFC14 EFCI15
EFCB LFC1 LFC2 LFC3 LFC4 LFC5 LFCé6
LFC7 LFC8 LFC9 LFC10 LFCI11 LFCI12 LFC13
LFCl4 LFC15 LFCl6 LFCB SFC RET PORTO
PORTI KFCB BLT BLTL BLTC BLTCL ALLOC
FREE STOP . MISC BITBLT STARTIO JRAM :

DST LST LSTF 2373 BRK 2377

aiMem2

LLO LL1 LL2 LL3 Li4 LLS LL6
LL7 LLB . LLDB SLO SL1 S1L.2 SL3
SLA4 SLS © SL6 SL7 SLB PLO PL1
PL2 PL3 LGO LG1 LG2 LG3 LG4
LG5 LG6 LG7 LGB LGDB SGO SG1
SG2 SG3 SGB RO w0 RDO wDO0
WSO RBL WBL RDBL WDBL SLDB SGDB
aiMem3

R1 R2 R3 R4 RB w1 w2
WB RDB - WDB WSB WSDB

aiAlu

NO-OP LADRB GADRB LP PUSH - POP EXCH
DUP NILCK NILCKL  BNDCK ADD - SUB DBL
NEG INC AND OR XOR SHIFT DADD

DSUB DCOMP  DUCOMP ADDO1 IWDC DWDC
CATCH WR RR

ailmmed
LI0 C LIl LR L3 L4 LIS " LI6
LIN1 LINI LIB LIW LINB LCO
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aiMem2Plus

RXLP WXLP RILP RIGP : WILP RILO
WXLPL RXGPL WXGPL RILLPL WILPL RIGPL
RFL WFL RFSL WFSL LLKB DESCB
aiMem3Plus

RF WF WSF RFC RFS WFS
aiAluPlus

RSTR WSTR RSTRL WSTRL LINKB

RXLPL
WIGPL
DESCBS

13
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A2 Program Interface

The definitions module, pairfreqdefs, dcfines the supported program facilitics. Each procedure is
defined below.

processTable: PROC This routinc provides the standard analysis upon the contents of
pairData.

zeroTable: PROC This routine zeros the contents of pairData.

startPairFreq: PROC Start-up the microcode that collects pair frequency data. pairData is
kept in a standard place understood by the implementation routines.

stopPairFreq: PROC Turn-off the microcode that collects pair frequency data.

maybePausePairFreq: PROC Cause the pair data collector to stop, if it is currently on.
This routine works only if the user manipulates the pair data collection mechanism through these
interfaces. (The miscellancous instruction is defined below and it may be invoked directly by the
programmer).

maybeResumePairFreq: PROC Resume collecting pair data iff maybePausePairFreq caused
it to stop.

questions: PROC Invoke the query mechanism described in section 5.2 above.

banksToLOP: PROC[n: CARDINAL] RETURNS [Ip: LONG ORDERED POINTER] ° This
routine takes a "bank number" and returns a LONG ORDERED POINTER.

numberToLOP: PROC[n: CARDINAL] RETURNS [ip: LONG ORDERED POINTER] This
routine takes a CARDINAL and returns a LONG ORDERED POINTER whose arithmetic value is
the same as the CARDINAL.

copyTable: PROC RETURNS[p:LONG POINTER TO ListSort.Node] This routine
reaches into the memory unknown to Mesa and copies the pairData into a more compact data
structure. Programs that use this procedure must not be compiled with bounds checking because p
will be greater than the last address that Mesa thinks exists.

setinstructicnPairs: PROC[n: CARDINAL] Cause the pair data collector to collect data
in bank "n". The "maybe..." routines will not work properly if the investigator employs this
procedure.

saveData: PROC[fname:STRING, comment: STRING] RETURNS[BOOLEAN] Save
the contents of pairData by appending them onto the file named by fname. Insert the comment
string at the beginning of the file. This routine returns TRUE if it succeeds in its appointed task.



15
Collecting and Analyzing Pair I‘requency Data for Mesa Opcodes

readData: PROC[fname:STRING] RETURNS[BOOLEAN] This routine rcads the file named
by fnamec and initializes pairData accordingly.

showOpcode: PROC[[0..400)] This routine takes an instruction as a parameter and writes
its string name on the default output stream.

setMicroPairsBR: PROC[LONG POINTER] RETURNS[CARDINAL]=MACHINE CODE{
Mopcodes.zMISC, 251B} This routine actually starts-up the pair collection
microcode. The value it rcturns is of diagnostic interest, only.

iAddr: LONG ORDERED POINTER This variable points to the base of pairData.
¢: McDaniel



compiler.text ' 12-May-81 10:09:34 Page 1

Alto/Mesa 6.0 of 13-Oct-80 11:47
12-May-81 10:04
>pairfreq -- 1354548

Standard option:

1) Print current table (Standard analysis).

2) Append current table onto 'paircounts.log’.
3) Zero current Table. Type CR or Y(y)es for Standard option>
a=ask questions,

c=input comment string,

f=useFile name,

g=print opcode Groups,

k=KILL paircounts.log,

0=01d data(add it to current table)

.p=process table,

q=QUIT

r=regular option,

s=save it,

z=Zero current table

>
type file name terminated by CR.>compiler.counts

>
type comment string terminated by CR. You must still execute the 's' command>compile sypy sources with
**DiskI0 turning OFF micropcxpair counting.

>

Save data on compiler.counts

Comment is 'compile spy sources with DiskIO turning OFF pair counting.'
>

Zero table

Done Zeroing Table

>compile spy sources with DiskIO turning OFF pair counting.
(12-May-81 10:04:57)

>

Copied 7976 records

233140374 pairs

Instruction Frequencies by Opcode
0

NOOP  ( 0) 0
ME ( 1) 4741 0.002033539
MRE ( 2) 10248 0.0043956356
MXW ( 3) 8686 0.0037256525
MXD ( %) 4722 0.0020253892
NOTIFY ( 5) 14 6.0049653e-06
BCAST ( 6) 9 3.8603354e-06 )
REQUEUE ( 7) 19 8.149597¢-06
LLO ( 10) 20882147 8.9569

LL1 ( 11) 5605261 2.404243

LL2 ( 12) 3781745 1.6220894
LL3 ( 13) 2860550 1.2269647
LL4 ( 14) 1166026 0.50013905
LL5 ( 15) 1629637 0.6989939
LL6 ( 16) 723409 0.31028905
LL7 ( 17) 286525 0.122898054
LLB ( 20) 3430454 1.4714115
LLDB  ( 21) 1465776 0.6287097
SLo ( 22) 2286276 0.98064356
sL1 ( 23) 2346204 1.0063483
sL2 ( 24) 1375542 0.5900059
SL3 ( 25) 1192021 0.5112889
sL4 ( 26) 959190 0.41142168
SL5 ( 27) 660092 0.28313074
SL6 ( 30) 535088 0.22951322
SL7 ( 31) 276920 0.11877823
SLB ( 32) 2254568 0.9670431
PLO ( 33) 3144341 1.34869

PL1 ( 34) 928234 0.39814386
PL2 ( 35) 834472 0.35792687
PL3 ( 36) 383044 0.16429758
LGO ( 37) 6967303 2.9884584
LG1 ( 40) 1653831 0.7093714



compiler.text

LG2
LG3
LG4
LG5
LG6
LG7
LGB
LGDB
SGO
SG1
SG2
SG3
SGB
LIO
LI1
LI2
LI3
Li4
LI5
LI6
LIN1

WSDB
RFC
RFS
WFS
RBL
WBL
RDBL
WDBL
RXLPL
WXLPL
RXGPL
WXGPL
RILPL
WILPL
RIGPL
WIGPL
RSTRL
WSTRL

NN PN N N N N N P P P P S P P P P P P P P N P P P~ P~ P~ P~
[=2]
o
~

(100)
(101)
(102)
(103)
(104)
(105)
(108)
(107)
(110)
(111)
(112)
(113)
(114)
(115)
(118)
(117)
(120)
(121)
(122)
(123)
(124)
(125)
(126)
(127)
(130)
(131)
(132)
(133)
(134)
(135)
(138)
(137)
(140)
(141)
(142)
(143)
(144)
(145)
(148)
(147)
(150)
(151)
(152)
(153)
(154)

340142
531908
534721
764367
780393
288892
2908696
186500
236538
407335
21946
34216
693947
3594730
2609636
1471740
1176431
295750
435327
123858
605516
12611
3717147
12610361
0
1210940
337893
0

0

0

0
10817909
405708
20836
497517
29708
460332
256547
21213
23821
392025
17463158
1128552
22649
58646
10686
19149
1350516
853747
3133505
1600935
2730841
645873
1053146
440372
51399
150648
537936
66335
303131
60

84
24668
10124

[~N-N-N-NoRoNoNoNeN-NoN-)

OO0 OOOOOCOODOOOWNOOOOOOOOMROFRFR OO NOCO OO OO OROOO OO DU R OO OO OO R EROODODOOCOmOOOOOO

12-May-81 10:09:34

. 14589581
.22814927
.22935581
.327857

. 33473096
.123913336
.2476157
.079994726
.10145733
.17471662
.009413213
.014676137
.29765203
.5418737
.1193411
.6312678
.5041731

. 12685491
. 18672313
.06312593
.26972164
.005409188
.5943816
.4089136

.51940384
. 14493114

.6400843
.17401876
.008937105
.021342077
.012742537
. 19744844
.11003972
.00909881
.01021745
.16814978
.4904056

. 48406549
.009714747
.025154803
.0045835047
.008213507
.5792716
.3661944
.3440423
.6866829

. 1713291
.2770318
.45172186

. 18888706
.022046375
.064616866
.23073483
.028452816
.13002081
.5735569e-05
.6029797e-05
.0105807495
.0043424482

Page
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Rit
WrL
RESL
WESL

SLDB
SGDB
PUSH
POP
EXCH
LINKB
DuP
NILCK
NILCKL
BNDCK
z174
21756
2176
z177
J2

J3

Ja

J5

J6

J7

J8

J9

JB

JW
JEQ2
JEQ3
JEQ4
JEQS
JEQ6
JEQ7
JEQ8
JEQ9
JEQB
JNE2
JNE3
JNE4
JNES
JNEG
JNE7
JNE8
JNE9
JNEB
JLB
JGEB
JGB
JLEB
JULB
JUGEB
JUGB
JULEB
JZEQB
JZNEB
JIB
JIW
ADD
SuB
MUL
DBL
DIV
LDIV
NEG
INC
AND |
OR
XOR
SHIFT
DADD
DSUB
DCOMP
DpuCoMP
ADDO1

(155)
(156)
(157)
(160)
(161)
(162)
(163)
(164)
(165)
(166)
(167)
(170)
(171)
(172)
(173)
(174)
(175)
(176)
(177)
(200)
(201)
(202)
(203)
(204)
(205)
(206)
(207)
(210)
(211)
(212)
(213)
(214)
(215)
(216)
(217)
(220)
(221)
(222)
(223)
(224)
(225)
(226)
(227)
(230)
(231)
(232)
(233)
(234)
(235)
(236)
(237)
(240)
(241)
(242)
(243)
(244)
(245)
(246)
(247)
(250)
(251)
(252)
(253)
(254)
(255)
(256)
(257)
(260)
(261)
(262)
(263)
(264)
(265)
(266)
(267)
(270)

ocococoQ

1419336
98238
8182853
198773
332629
102080
217300

[=N-NoN-No R

258409
234348
99520
80986
93153
57540
48608
17807
2644455
1149992
880
110792
192166
344231
23846
193484
33459
17627
2241176
195717
82819
411515
399423
63357
534244
90359
380865
2174935
483964
100623
337887
137744
1931167
277920
957275
421291
3086260
23991607
0
555268
11516841
1504900
586483
341387
49019
19322
23119
2954754
603497
45384
24146
1073320
95985
63112
19972
65284

0

.60879035
.042136846
.5098395
.08525894
. 14267326
.04378478
.09320566

.11083838
.10051798
.04268673
.034737015
.03995676
.02468041
.020849242
.0076378875
. 1342759
.49326162
.7745502e-04
.047521586
.08242502
.14764967
.010228173
.08299035
.0143514395
.0075606813
.96129894
.083948135
.0356523233
.17650955

. 17132297
.027175474
.22915123
.03875734
.16336296
.9328865
.20758481
.043159838
. 14492856
.0569082007
.82832804
.119207155
.41060028

. 18070273
.3237777
0.2906275

.23816895
.939874
.64549093
.26165787
.1464298
.021025531
.008287711
.009916344
.2673712
.258856563
.019466383
.010356851
.46037502
.041170478
.027070384
.008566513
.028002014

12-May-81 10:09:34
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22711 (271)
2272 (272)
2273 (273)
2274 (274)
2275  (276)
7276 (276)
22771 (277)
EFCO  (300)
EFC1  (301)
EFC2  (302)
EFC3  (303)
EFC4  (304)
EFC6  (305)
EFC6  (306)

CEFC7  (307)
EFC8  (310)
EFCO  (311)

EFC10  (312)
EFC11  (313)
EFC12  (314)
EFC13  (315)
EFC14  (316)
EFC15  (317)

EFCB  (320)
LFC1  (321)
LFC2  (322)
LFC3  (323)
LFC4  (324)
LFC6  (325)
LFC6  (326)
LFC7  (327)
LFC8  (330)
LFCO9  (331)

LFC10  (332)
LFC11  (333)
LFC12  (334)
LFC13  (335)
LFC14  (336)
LFC15  (337)
LFC16  (340)

LFCB  (341)
SFC (342)
RET (343)
LLKB  (344)

PORTO  (345)
PORTI  (346)
KFCB  (347)
DESCB  (350)
DESCBS (351)

BLT (352)
BLTL  (353)
BLTC  (354)

BLTCL  (355)
ALLOC  (356)

FREE  (357)
IWDC  (360)
DWDC  (361)
STOP  (362)
CATCH  (363)
MISC  (364)

BITBLT (365)
STARTIO (366)

JRAM  (367)
DST (370)
LST (371)
LSTF  (372)
2373 (373)
WR (374)
RR (375)
BRK (376)

2377 . (377)

[=E-~NoNoRNo R

COCOOCRNNWORDNOOROOOOCODROCOORNORFROCODODNOITOOOODODODDOODOOT OO0 OODOODOOCOODOCOOD

103615
269551
151590
107524
219011
191006
33750
90955
20137
58270
21050
94752
8703
15254
43044
107069
342170
174262
136215
130268
132151
31531
116650
142077
30067
12138
0
31327
1345

0

1547
11986
17170
241217
289729
4139512
714007
6

4
43245
66047
25289
131402
189
274127
0

3859
3120
75894
75689
4
98437
99438
156

3

0
2277
14
1878

0

0

0

0
2292541

.044443183
.115617466
.065020914
.046119857
.09393954
.08192747
.014476256
.039012976
.008637286
.0249935625
.009028894
.04064161
.003732944
.00654284
.018462696
.045924692
.14676566
.07474553
.06842617
.06587635
.06668302
.01352447
.060034232
.060940542
.0128965235
.0052063055

.013436971
.769057e-04

.635487e-04
0051411085
.0073646617
.10346428
.12427235
.7755449
.30625627
.573557¢-06
.7167047¢-06
.018548912
.028329287
.010847113
.05636176
.106705¢-05
.11758025

.001655226
.0013382496
.032552924
.032464993
.7157047¢-06
.042222204
.042651663
.691248e-05
.2867785e-06

.766649e-04

.0049653e-06
.065233e-04

.9833308

12-May-81 10:09:34
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STATISTICS FOR 'PRINC OPS'

Instruction Frequencies by Group: PRINC

May-81 10:09:34

oPS

.974056
.568626

38966
82145
96626

.84003

38892
636536
98781

Ld/Store 76875831 32.974056 32
R/W 45682849 19.594567 52
CondJumps 39216633 16.821041 69.
Ld Immed 26652107 11.4317875 80.
ALU Ops 18986525 8.143817 88.
Stack Ops 9033635 3.8747623 92
Xfers 8273905 3.5488944 96.
Jumps 5240086 2.24761 98,
Misc 3150364 1.3512737 99.
Processes 28439 0.012198232 100.00001

Page
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OPCODES WITHIN GROUPS OF PRINC OPS

In 'PRINC OPS', Opcode frequencies for 'Ld/Store' (32.974056)

OPCODE

LLO
LGO
LL1
LL2
LLB
PLO
LGB
LL3
St1
SLO
SLB
LG1
LL5
LLDB
SLDB
SL2
SL3
LL4
SL4
PL1
PL2
LG6
LG5
LL®
SGB
SL5
SL6
LG4
LG3
SG1
PL3
LG2
LG7
LL7
SL7
SGO
LGDB
SGDB
SG3
SG2

In 'PRINC OPS', Opcode frequencies for 'R/W' (19.

0PCODE

RF
RO
RXLP
RILP

COUNT

20882147
6967303
5605261
3781745
3430454
3144341
2908696
2860550
2346204
2286276
2254568
1653831
1629637
1465776
1419336
1375542
1192021
1166026

959190
928234
834472
780393
764367
723409
693947
660092
535088
534721
531908
407335
383044
340142
288892
286525
276920
236538
186500

98238

34216

21946

COUNT

17463158
10817909
3133505
2730841
1600935
1350516
1210940
1128552
1053146
853747
645873
537936
460332
440372
405708
392025
337893
303131
256547
150648

PERCENT

27.163475

9.

063061

7.291318
4.9192896
4.462331
4.090155
3.7836287
3.7210002
3.0519395
2.9739852
2.9327397
2.1513014
2.1198301
1.90668
1.8462708
1.7893035
1.5505796
1.5167654
1.2477133
1.2074457
1.0854803
1.0151343
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

9942878

.9410096

.90268555
.85864697
.69604187
.6955645

.69190563

.5298609

.49826322
.44245634
.3757904

.37271142
.36021724
.30768838
. 24259901
. 12778789
.044508133
. 028547335

PERCENT

38.226948
23.68046

6.

859259

5.9778256
3.5044556
2.956287
2.6507542
2.4704063
2.3053422
1.8688566
1.4138194
1.
1
0
0
0
0
0
0
0

1775448

.0076692
.96397667
. 888097

.86814486
. 7396496
.66355564
.56158276
. 32976928

CUM PERCENT

27.
36.
43.
48.

52
56

84

CUM PERCENT

12-May-81 10:09:34

163475
226536
517853
43714

.89947
.989628
60.
64.
67.
70.
73.
75.
17.
79.
81.
83.
.81688
86.
87.
88.
.874275
.88941
.8837
.82471
.727394
.586044
.28209
.97765
.669556
.19942
.69768
.14014
.51593
.88864
.248856
.55654
.79914
.926926
99.
99.

77326
494255
546196
52018
45292
60422
724045
63072
47699
2663

33364
58135
788795

971436
999985

.226948
.90741
.76667
.7445
. 248955
.20524
.855995
.3264
.631744
.5006
.91442
.091965
.09963
.06361
.951706
.80985
.5495
.21306
.77464
.104416

SYS PERCENT

OO COO0OOCOOOCOOCOOCOCODOOCODOOOCCOOOCOCOCOOREREEERNNRO

.9569
.9884584
.404243
.6220894
.47141156
.34869
.2476157
.2269647
.0063483
.98064356
.9670431
.7093714
.6989939
.6287097
.60879035
.59000569
.5112889
.50013905
.41142168
.39814386
.35792687
.33473096
.327857
.31028905
.29765203
.28313074
.22951322
.22935581
.22814927
.17471662
.16429758
.14589581
.123913336
.122898054
.11877823
.10145733
.079994726
.042136846
.014676137
.009413213

594568)

SYS PERCENT

7.4904056
4.6400843
1.3440423
1.1713291
0.6866829
0.5792716
0.51940384
0.48406549
0.45172186
0.3661944
0.
0
0
0
0
0
0
0
0
0

2770318

.23073483
.19744844
.18888706
.17401876
.16814978
.14493114
.13002081.
.11003972
.064616866

SYS CUM

8.9569

11.
14,
15.
17.
18.
20.
21.
22.
23.
24,
24,
25,
26.
26.
27.
27.
28.
28.
29.
29.
29.
30.

945358
349602
971691
443102
791792
039408
266373
27272

253365
220407
92978

628773
257483
866272
456278
967567
467707
879128
277211
635199
969929
297785

.608074
.905725
.188856
.41837
.647724
.875874
.05059
.21489
.360786
.4847
.607597
.726376
.82783
.907825
.949963
.964638
.974052

SYS CUM

40.
45,
46
47.
48.
48.
49,
49,
50.
50.
50.
51.
51.
51.
51.
51,
52.
52.
52.
52.

46446
10454

.448586

619915
3066
88587
405277
889343
341064
70726
98429
215027
412476
601364
775383
94353
088463
218483
32852
39314

Page
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WSDB 66335
RDO 58646
WSO 51399
R3 49757
R4 29708
RBL 24668
W2 23821
RDB 22649
W1 21213
R2 20836
WDO 19149
WDB 10686
WBL 10124
WFS 84
_RFS 60
75 0
76 0
77 0
LCco 0
RDBL 0
WDBL 0
RXLPL 0
WXLPL 0
RXGPL 0
WXGPL 0
RILPL 0
WILPL 0
RIGPL 0
WIGPL 0
RSTRL 0
WSTRL 0
RFL 0
WFL 0
RFSL 0
WFSL 0

R OO0OO0DO0O0OO0OOO0OODDOCOOO

. 14520767
.12837641
.112512684
.10891833
.065030966
.053998384
.062144294
.04957878
.04643537
.045610118
.041917267
.023391712
.022161489
.8387646e-04 99.999886
.3134032e-04 100.000015

12-May-81 10:09:34

99.249626
99.378006
99.49062
99.599434
99.66447
99.71847
99.770615
99.82019
99.86662
99.91223
99.95415
99.97754
99.9997

.028452816  52.
.025154803  52.
.022046375  52.
.021342077  52.
.012742537  52.
.51346

.0105807495 52

0
0
0
0
0
0
0.01021745 52.
0.009714747  52.
0.00909881 52.
0.0089371056  52.
0.008213507  52.
0 .564224
0.0043424482 52.
3.6029797e-05 52.
2.5735569e-05 52.

.0045835047 52

In 'PRINC OPS', Opcode frequencies for 'CondJumps' (16.82104)

OPCODE COUNT
JZNEB 23991607
JZEQB 3086260
JEQB 2241176
JNEB 2174935
JuLB 1931167
JUGB 957275
JNE7 534244
JLB 483964
JULEB 421291
JNE4 411515
JNED 399423
JNE9 380865
JEQS 344231
JGB 337887
JUGEB 277920
JNE2 195717
JEQ7 193484
JEQ4 192166
JLEB 137744
JEQ3 110792
JGEB 100623
JNE8 90359
JNE3 82819
JNEG6 63357
JEQS 33459
JEQ6 23846
JEQ9 . 17627
JEQ2 880

PERCENT

61.177124

7.8697734
5.714861
5.545951
4.924357
2.4409924
1.3622893
1.2340784
1.0742662
1.0493379
1.018504
0.97118235
0.87776794
0.86159115
0.
0
0
0
0
0
0
0
0
0
0
0
0
0

7086789

.4990663
.49337234
.49001145
.36123873
.28251278
.25658247
.23040991
.21118336
.16155646
.08531839
.060805836
.044947767
.0022439458

CUM PERCENT

61.177124
69.0469
74.76176
80.30771
85.23206
87.67306
89.03535
90.269424
91.34369
92.39303
93.41153
94,38271
95.26048
96.12207
96.83075
97.32982
97.82319
98.3132
98.664444
98.94696
99.203545
99.43395
99.645134
99.806694
99.89201
99.95282
99.997765
100.00001

421593
446747
468792
490135
502876

523674
53339
54249
551426
55964

568565
5686
568626

SYS PERCENT  SYS CUM

10.2906275 62.

.0143514395 69

.0075606813 69
.7745502e-04 69

WO OO O OCODOOODOOODODOODOOOODODOODOOO O M

In 'PRINC OPS', Opcode frequencies for 'Ld Immed' (11.431786)

0PCODE COUNT PERCENT

CUM PERCENT

.32377717 64.
.96129894 65.
.9328865 66.

.82832804 66.
.41060028 67.
.22915123 67.
.20758481 67.
.18070273 67.
.17650955 68.
.17132297 68.
.16336296 68.
.14764967 68.
.14492856 68.
.119207155  68.
.083948135  68.
.08299035 69.
.08242502 69.
.069082007  69.
.047521586  69.
.043159838  69.
.03875734 69.
.0356623233  69.
.027175474  69.
.3715
.010228173  69.
.38929
. 38966

859253
18303
144325
07721
90554
31614
54529
75288
93358
110085
28141
44477
59242
73735
85656
940506
0235
10593
16501
21253
25569
29445
32997
35715

38173

SYS PERCENT  SYS CUM
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compiler.text

LIW
LIB
LIO
LI1
LI2
LI3
LIN1
LI5
LI4
LI6
LINI
LINB

12610361
3717147
3594730
2609636
1471740
11756431

605516
435327
295750
123858
12611
0

47.314686
13.946917
13.487601

9.
5.52204
4.410274
2.2719252
1.
1
0
0

791481

633368

. 1096684
. 4647212
.047317085

12-May-81. 10:

.314686
.261604
.74921
.54069
.06273
.473
96.
98.
99.
99.

74493
378296
48796
95268

100.0

COO0OCOOO I mmw

In 'PRINC OPS', Opcode frequencies for 'ALU Ops’

OPCODE

ADD
INC
SuB
SHIFT
AND
MUL
DBL
DADD
DUCOMP
DSuB
DIV
OR
XOR
NEG
DCOMP
LDIV
ADDO1

COUNT

115616841
2954754
1504900
1073320

603497
586483
341387
95985
65284
63112
49019
45384
24146
23119
19972
19322
0

PERCENT

60.657978
15.562375

7.
5.653062
3.1785543
3.0889435
1.798049
0.50554276
0.3438439
0.
0
0
0
0
0
0

9261484

33240418

.25817785
.2390327
. 1271744
. 121765316
.1051904
.10176692

CUM PERCENT

99

.657978
.22035
. 1465
.79956
.97811
067055
.865105 -
.37065
.71449
.0469
.30508
.544106
.67128
.793045

89824

100.00001

09:34

.4089136
.5943816
.5418737
.1193411
.6312678
.5041731
.25972164
.18672313
.12685491
.05312593
.005409188

(8.143817)

SYS PERCENT.

4.939874
1.2673712
0.64549093
0.46037502
0.25885563
0.25155787
0.1464298
0.
0
0
0
0
0
0
0
0

041170478

.028002014
.027070384
.021025531
.019466383
.0103568561
.009916344
.008566513
.008287711

.79858
.39296
.93483
.05417
.68544
.18961
.44933
.636055
.76291
.81603
.82144

SYS CUM

85.
87.

87

88.
88.

In 'PRINC OPS', Opcode frequencies for 'Stack Ops' (3.8747623)

0OPCODE

PUSH
EXCH
bDupP
popP
LINKB
NILCK
NILCKL
BNDCK

In 'PRINC OPS', Opcode frequencies for 'Xfers'

OPCODE

RET
LLKB
EFCB
SFC
EFC1
LFCB
EFC4
EFC5
LFC1
EFC2
LFC7
LFC2
LFC4
LFC3
LFC6
EFC3
EFC15

COUNT PERCENT

8182853 90.58206
332629 3.6821167
217300 2.4054549
198773 2.2003655
102080 1.1299992

0
0
0

COUNT

4139512
714007
342170
289729
269551
241217
219011
191006
174262
161590
142077
136215
132151
130268
116650
107524
107069

PERCENT

50.030933

8.629625
4.1356324
3.50172

3.257845 -
2.9153948
2.647009
2.308535
2.
1
1
1
1
1
1
1
1

1061637

.8321458
.7171698
.6463206
.5972022
.574444 -
.4098543
. 2995557
.2940564

CUM PERCENT

90.
94.
96.
98.
99.

CUM PERCENT

50.
58.
.796093
.29781
.55566
.471054
.118065
.4266
.53276
.36491
.08208
.7284
.3256
.90005
.3099
.60945
.903561

58206
264175
66963
869995
99999

030933
66056

SYS PERCENT

3.
0.
0.
0.
0.

5098395

14267326
09320565
08525894
04378478

(3.5488942)

SYS PERCENT

1.7755449
0.30625627
0.14676566
0.12427235
0.115617466
0.10346428
0.09393954
0.08192747
0.
0
0
0
0
0
0
0
0

07474553

.065020914
.060940542
.05842617
.05668302
.056587535
.050034232
.046119857
.045924692

761314
02869
.67418
13455
39341
.644966
.7914
.832565
.860565
.887634
.90866
.92812
.93848
.948395

.95696 _

.96525

SYS CUM

92
92

92

92
92

.47509
.61776
.71097
.79623
.84001

SYS CUM

94,

6155565
.921814
.06858
.192856
.30847

.411934

.505875
.5878
.662544

.72756

.788506
.84693

.90362
.959496
.00953
.05565
.10157
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Erco
LFC11
EFC7
EFC9
KFCB
EFC14
EFCB
LFC5
LFC11
LFC8
EFC10
EFC8
LFC16
EFC13
LFC9
LFC15
EFC12
LFC14
LFC12
PORTO
PORTI
LFC10
LFC13

In 'PRINC OPS', Opcode frequencies for 'Jumps'

0PCODE

JB
JW
JIW
J2
J3
J4
J6
J5
J7
J8
Jg
JIB

103615
94752
90955
58270
43245
43044
33750
315631
31327
30067
21050
20137
17170
15254
12138
11986

8703
1547
1345

6

a
0
0

COUNT

2644455
1149992
555268
258409
234348
99620
93153
80986
57540
48608
17807

0

.2623108
.1451908

. 0992995
.70426235
.52266736
.520238
.40790896
.3810897
.3786241

. 3633965
.25441432
. 24337964
.20751991
. 18436277
. 14670218
.1448651
.10518612
.018697338
.016255927
.2517156-05

BNOOOOOO0OO0OO0OOOOCOOO O = ki =

PERCENT

650.46587
21.946053
10.596543
4.9313884
4.4722166
1.8992056
1.7776999
1.545509
1.0980736
0.9276183
0.33982265

12-May-81 10:09:34

93.155682
94.30101
95.40031
96.10457
96.627235
97.14748
97.55538
97.93647
98.315094
98.67849
98.93291
99.176285
99.383804
99.56817
99.714874
99.85974
99.96493
99.98363
99.999886
99.99996

.8344765¢-05 100.00001

CUM PERCENT

50.46587
72.41193
83.00847
87.93986
92.41207
94.31128
96.08898
97.63449
98.73257
99.66019
100.00001

.044443183
.04064161
.039012976
.024993525
.018548912
.018462696
.014476256
.01352447
.013436971
.0128965235
.009028894
.008637286
.0073646617
.00654284
.0052063055
.0051411085
.003732944
.635487e-04
.769057e-04
.573557e~-06

FNOOOOODOCOCOoOOODODODDOoOOoOOQCoCOooO

(2.2476099)

SYS PERCENT

1.13427569
0.49326162
0.23816895
0.11083838
0.10051798
0.04268673
0.03995576
0.034737015
0.02468041
0.020849242
0.0076378875

In 'PRINC OPS', Opcode frequencies for 'Misc' (1.3512735)

OPCODE

z377
BLTC
BLT
MISC
CATCH
IwDC
DWDC
DESCB
DESCBS
ALLOC
FREE
DST
LSTF
BLTL
BITBLT
LST
sTOP
STARTIO
BLTCL
2177
z271
z272
2273
z274
2275
2276
z277

COUNT

2292541
274127
131402

99438
98437
76894
75689
66047
25289
3859
3120
22717
1878
189
156
14

COO0OODOOOOOWN

PERCENT

72.770676
8.701439
.17101

. 156397
.124623

. 409055
.4025478
.096488
.80273266
.12249379
.09903618
.07227736
.06961216
.0059993067
.0049518085
.443931e-04

O DOOOCOOONNMNNWWS

.522709e-05

CUM PERCENT

72.770676
81.472115
85.64313
88.79952
91.92415
94.333206
96.735756
98.832245
99.63498
99.75748
99.856514
99.928795
99.9884
99.9944
99.99935
99.999794

.2696944e-04 99.99992

100.000015

SYS PERCENT

.9833308
.11758025
.06636176
.042651563
.042222204
.032552924
.032464993
.028329287
.010847113

.0013382496
.766649e-04
.055233e-04
.106705e-05
.691248e-05

.7167047e-06

96.14601
96.18665
96.22567
96.25066
96.26921
96.287674
96.30215
96.315674
96.32911
96.342
96.35103
96.359665
96.36703
96.37357
96.37878
96.38392
96.38765
96.38831
96.38889
96.38889
96.38889

SYS CUM

97.52317
98.01643
98.2546
98.36544
98.46596
98.508644
98.5486
98.583336
98.60802
98.62887
98.636505

SYS CUM

99.619835
99.73741
99.79377
99.83642
99.87864
99.911194
99.94366
99.971985
99.982834
99.98449
99.985825
99.9868
99.98761
99.98769
99.98776

.0049653e-06 99.98777
.7157047e-06 99.98777
.2867785e-06 99.98777

0
0
0
0
0
0
0
0
0
0.001655226
0
9
8
8
6
6
1
1

Page
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compiler.text ' 12-May-81 10:09:34 Page

NOOP
JRAM
LP
z174
z175
z373
WR
RR
BRK
z176

[~ N -N-N-N-N-N- NN

In 'PRINC OPS', Opcode frequencies for 'Processes' (0.012198231)

OPCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM
MRE 10248 36.035023 36.035023 0.0043956356 99.992165
MXW 8686 30.542564 66.57759 0.0037256525 99.99589
ME 4741 16.670769 83.24836 0.002033539  99.997925
MXD 4722 16.603958 99.85232 0.0020253892 99.99995
REQUEUE 19 0.06680966 99.91913 8.149597e-06 99.999954
NOTIFY 14 0.049228177  99.96835 6.0049653e-06 99.99996
BCAST 9 0.03164668 100.0 3.8603354e-06 99.99997

10



compiler.text

STATISTICS FOR 'LOCALS VS

Instruction Frequencies by

Tocals
CondJumpsInLG
addresses
LdImmedInLG
AlulnlLG
globals
other
TocalsIndir
xfersInLG
JumpsInLG
globalsIndir

61637798
39216633
35243351
26652107
18986525
16786866
12212438
8958799
7659898
5240086
645873

12-May-

GLOBALS GROUP'

Group: LOCALS VS

81-10:09:34

GLOBALS GRoOuUP

438066
25911

.375904
.80769

95151
15183
39007
232735
47537
722984

26.438066 26.
16.821041 43.
16.116796 58
11.4317875 69
8.143817 17.
7.200326 85,
5.238234 90.
3.8426633 94.
3.2426383 97.
2.24761 99.
0.27703185 100.000015

Page
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12-May-81 10:09:34

OPCODES WITHIN GROUPS OF LOCALS VS GLOBALS GROUP

In 'LOCALS VS GLOBALS GROUP', Opcode frequencies for 'locals' (26.438063)

OPCODE

LLO
LL1
LL2
LLB
PLO
LL3
SL1
SLO
SLB
LL5
LLDB
SLDB
SL2
LADRB
SL3
LL4
SL4
PL1
PL2
LL6
SLb
SL6
PL3
LL?
SL7

In 'LOCALS VS GLOBALS GROUP',

OPCODE

JZNEB
JZEQB
JEQB
JNEB
JuLs
JUGB
JINE7
JLB

JULEB
JNE4
JNES
JNEQ
JEQS
JGB

JUGEB
JNE2
JEQ7
JEQ4
JLEB
JEQ3
JGEB
JNES8
JNE3
JNEG
JEQ8
JEQG
JEQ9 .
JEQ2

COUNT

20882147
5605261
3781745
3430454
3144341
2860550
2346204
2286276
2254568
1629637
1465776
1419336
1375542
1210940
1192021
1166026

959190
928234
834472
723409
660092
535088
383044
286525
276920

COUNT

23991607
3086260
2241176
2174935
1931167

957275
534244
483964
421291
411515
399423
380865
344231
337887
277920
195717
193484
192166
137744
110792
100623
90359
82819
63357
33459
23846
17627
880

PERCENT

33.8788

COCORRRERERRERRERAEANNNNWWWDCOD©

. 093869

. 135432
.5655036
.1013193
.640902
.8064367
.7092109
.6677682
.6438923
.3780472
.3027039
.2316532
.9646062
.9339124
.8917385
.5661717
.5059493
.3638315
. 173645
.0709207
.86811657
.6214433
.46485276
. 44926977

PERCENT

61.177124

7.

8697734

5.714861
5.545951
4.924357
2.4409924
1.3622893
1.2340784
1.0742662
1.0493379
1.018504
0.97118235
0.87776794
0.86159115
0.7086789
0.
0
0
0
0
0
0
0
0
0
0
0
0

4990663

.49337234
.49001145
.35123873
.28251278
.25658247
.23040991
.21118336
. 16155646
.08531839
.060805836
.044947767
.0022439458

CUM PERCENT

33.
.972668
49,
54,
59.
64.
.22226
1.
75.
78.
80.
.91388
85.
87.
89.
.93579
92.
.99792

.351746
96.
.59631
.46443
.08588
.55073

42

68

82

90

93
95

8788

1081
673603
77492
415825

93147
58924
23313
611176

14553
11014
04405

49197

52539

100.0

CUM PERCENT

61.
69.
74.

80

92

96
97

99
99
99

177124
0469
76176

.30771
85.
87.
89.
90.
91.
.39303
93.
94.
95.
96.
.83075
. 32982
97.
98.
98.
98.
99.
99.
99.
99.
.89201
.96282
.997765

23206
67306
03535
269424
34369

41153
38271
26048
12207

82319
3132
664444
94696
203545
43395
645134
806694

100.00001

SYS PERCENT

COO0OO0COCOOO0OOCOCOOOOCOOOCO I m = N0

Opcode frequencies

.9569
.404243
.6220894
.47141156
. 34869
.2269647
.0063483
.98064356
.9670431
.6989939
.6287097
.60879035
.5900059
.51940384
.5112889
.50013905
.41142168
.39814386
.36792687
.31028905
.28313074
.22951322
.16429758
.122898054
.11877823

for 'CondJumpsInLG' (16.82104)

SYS PLRCENT

10.2906275

In 'LOCALS VS GLOBALS GROUP', Opcode frequencies

OPCODE

COUNT PERCENT

CUM PERCENT

1.32377717
0.96129894
0.9328865
0.82832804
0.41060028
0.22915123
0.20758481
0.18070273
0.17650955
0.17132297
0.16336296
0.14764967
0.14492856
0.
0
0
0
0
0
0
0
0
0
0
0
0
3

119207155

.083948135
.08299035

.08242502

.059082007
.047521586
.043169838
.03875734

.035523233
.027175474
.0143514395
.010228173
.0075606813
.7745502e-04 43

for 'addresses' (15.116796)

SYS PERCENT

SYS CuM

8.9569

11

12.
14.
15.
17.
18.

19

19.
20.

21
21

22.
23.
23.

26.
26.

.361143
9832325
454644
803334
030298
036646
.01729
984333
683327
.312037
.920826
510832
030235
5415625
.041664
.453085
.851229
.209156
.519445
.802576
.03209
.196386
319284
438063

SYS CuM

36.
38.
39.
39.
40.
41.

41

41.
41.
41.
42.

72869
062467
013767
946655
774982
18558
.414734
62232
80302
87953
150852
.314217
.461864
.606792
.725998
.809944
.892933
.9753567
.03444
.08196
.12512
.163876
.199398
.226574
.240925
.251162
.258713
.25909

SYS CuM

Page
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Rr
RO
RSTR
WF
WSTR
LLKB
WSF
RB
R1

RFC
Wo
WSB
WSDB
_RDO
WSO0
R3
R4
RBL
w2
RDB
w1
R2
WDO
WDB
WBL
WFS
RFS
LCO
75
76
RDBL
WDBL
RSTRL
WSTRL
RFL
WFL
RFSL
WFSL
77

17463158
10817909
1350516
11285562
853747
714007
537936
460332
405708
392025
303131
256547
150648
66335
58646
51399
49757
29708
24668
23821
22649
21213
20836
19149
10686
10124
84

60

[=NoReNoNeReNoleNo RN N

49.650217
30.694893

HNOOOOCOOOCOOOOOCCOOOOmMmMmmMNNWW

.8319736
.2021697
.422434
.025934
.5263474
.3061527
.1511618
.1123374
.8601083
.72793016
.42745085
.18821989
.16640301
. 14584027
.14118123
.08429392
.06999335
.067590055
.0642646
.060190077
.05912037
.05433365
.030320611
.028725985
.3834281e-04 99
.7024486e-04 99

99.

12-May-81 10:

.560217
.24511
.07708
.27925
.70168
.727615
.26396
.66011
L71127
.82361
.683716
.411644
.839096
.02731
.19372
.33956
.48074
.56504
.63503
.70262
.766884
.82707
.88619
.94053
.97085
99957
.99981
.99998

09:34

.4904056
.6400843
.5792716
.48406549
.3661944
.30625627
.23073483
.19744844
.17401876
.16814978
.13002081
.11003972
.064616866
.028452816
.025154803
.022046375
.021342077
.0127425637
.0105807495
.01021745
.009714747
.00909881
.008937105
.008213507
.0045835047
.0043424482
.6029797e-05 58
.5735569e-05 58

58.
58.
58.
58.
58.
58.
58.
58.

. 749496
.38958
.968853
.45292
.819115
. 12537
.3566106
.563665
.727673
.89572
.02574
.13578
.200397
.22885
.254005
.27605
.297394
.310135
320717
330933
34065
349747
358685
366898
371483
375824
.37586
.375885

In 'LOCALS VS GLOBALS GROUP', Opcode frequencies for 'LdImmedInlG' (11

OPCODE

LIW
LIB
LIO
LI1
LI2
LI3
LIN1
LI5
LI4
LI6
LINI
LINB

COUNT

12610361
3717147
3594730
2609636
1471740
1175431

605516
435327
295750
123858
12611
0

PERCENT

47.314686
13.946917
13.487601

9.

791481

5.52204
4.410274
2.2719252
1.
1
0
0

633368

.1096684
.4647212
.047317085

CUM PERCENT

47.
61.
74.
84,
90.
94,
96.
98.
99.
99.

314686
261604
74921
54069
06273
473
74493
378296
48796
95268

100.0

SYS PERCENT

In 'LOCALS VS GLOBALS GROUP', Opcode frequencies

OPCODE

ADD
INC
SuB
SHIFT
AND
MUL
DBL
DADD
pucomp
DSUB

COUNT

116516841
2954754
1504900
1073320

603497
586483
341387
95985
65284
63112

PERCENT

60.657978
16.562375

7

.9261484
5.653062
3.1785543
3.0889435
1.
0
0
0

798049

.50554276
.3438439
.33240418

CUM PERCENT

60.
76.
84,
89.
92.
96.
97.
98.
98.
99.

657978
22035
1465
79956
97811
0670565
865105
37065
71449
0469

COOOO0COOOCO RN

5.4089136
1.6943816
1.5418737
1.1193411
0.6312678
0.
0
0
0
0
0

5041731

.25972164
.18672313
.12685491
.06312593
.005409188

SYS CuM

63.

65

66.
68.
68.
69.
69.
69.
69.
69.
69.

784798
.37918
92105
04039
67166
175835
435555
62228
74913
80225
80766

.431786)

for 'AluIlnLG' (8.143817)

SYS PERCENT

.939874
.2673712
.64549093
.46037502
.258855663
.25155787
.1464298
.041170478
.028002014
.027070384

SYS CuM

74.

747536
.01491
.6604
.12077
.37963
.63119
.77762
.81879
.84679
.873856

Page
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niv
oR
XOR
NIG
ncomp
LDIV
ADDO1

49019
45384
24146
23119
19972
19322

.25817785
.2390327
. 1271744
. 121765316
.1051904
. 10176692

OCOOOCOO

12-May-81.10

99.30508
99.544106
99.67128
99.793045
99.89824
100.00001

COoOOoOOoCOoO

In 'LOCALS VS GLOBALS GROUP', Opcode frequencies

OPCODE

LGO
LGB
LG1
LG6
LG5
SGB
LG4
LG3
SG1
LG2
GADRB
LG7
SGO
LGDB
SGDB
$63
$62

COUNT

6967303
2908696
1653831
780393
764367
693947
534721
531908
407335
340142
337893
288892
236538
186500
98238
34216
21946

PERCENT

41.50449
17.327213
.851934
.648831
.5633633
. 1338687
. 1853535
. 1685963
. 42651
.026239
.0128415
. 7209407
.409066
.1109877
.5852075
.20382602
. 13073316

COOMRMmENNNWWEDDO

CUM PERCENT

41.60449
68.831703
68.68364
73.33247
77.88583
82.0197
85. 205055
88.37365
90.80016
92.8264
94.83924
96.56018
97.969246 -
99.08023
99.665436
99.86926
99.99999

OO OO0 OOO0OOOO MmN

In 'LOCALS VS GLOBALS GROUP', Opcode frequencies

0PCODE

PUSH
2377
EXCH
BLTC
Dup
POP
BLT
LINKB
MISC
CATCH
IWDC
DWDC
DESCB
DESCBS
MRE
MXW

ME

MXD
ALLOC
FREE
DST
LSTF
BLTL
BITBLT
REQUEUE
NOTIFY
LST
BCAST
STOP
STARTIO
NILCK
NILCKL
BNDCK
BLTCL
z174
z175
z176
z177

COUNT

8182853
2292541
332629
274127
217300
198773
131402
102080
99438
98437
75894
75689
66047
25289
10248
8686
4741
4722
3859
3120
2271
1878
189
156

19

14

14

COO0OO0OCOOOWHrO

PERCENT

67.00425
18.772182
2.7236903
2.2446542
1.7793335
1.6276276
1.0759686
0.8358692
0.8142355
0.80603895
0.6214484
0.6197698
0.5408175
0.20707579
0.08391445
0.07112421
0.038821077
0.0386655
0.031598928
0.025547724
0.018644926
0.015377766
0.0015476026
0.0012773862
1.5557909e-04
1.1463723e-04
1.1463723e-04
7.3695364e-05
3.2753494e-05
2.4565122e-05

CUM PERCENT

67.00425
85.77643
88.50012
90.744774
92.52411
94.15173
95.22717
96.06357
96.8778
97.68384
98.30528
98.92505
99.465866
99.67294
99.75686
99.82798
99.8668
99.905464
99.937065
99.962616
99.98126
99.99664
99.99819
99.999466
99.99962
99.99973
99.99985
99.99992
99.999954
99.99998

RE WOV OOOOODODODOOODODOOOOOOOOW

:09:34

.0210255631
.019466383
.010356851
.009916344
.008566513
.008287711

Page

.89488
.914345
.9247
.934616
.943184
.96147

for 'globals' (7.200326)

SYS PERCENT

.9884584
.2476157
.7093714
.33473096
.327857
.29765203
.22935581
.228149217
.17471662
.14589581
.14493114
.123913336
.10145733
.079994726
.042136846
.014676137
.009413213

for 'other'

SYS PERCENT

.5098395
.9833308
.14267326
.11758025
.09320565
.08525894
.05636176
.04378478
.042651563
.042222204
.032552924
.032464993
.028329287
.010847113
.0043956356
.0037256525
.002033539
.0020253892
.001655226
.0013382496
.766649e-04
.055233e-04
.106705e-05
.691248e-05
.149597e-06
.0049653e-06
.0049653e-06
.8603354e-06
.71567047e-06
.2867785e-06

SYS CuM

80.
82.
82.
83.
83.
.857155
.08651
.31466
.48937
.63627
.7802
.90411
.00557
.08556
L1277
.14238
.151794

(5.

939926
18754
89691
23164
5595

238234)

SYS CuM

88.

89

66164

.644966
89.
89.
89.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.

787636
90521
99842
08368
14004
18382
22647
26869
30125
33371
36204
37289
37728
381004
38304
38506
38672
388054
38903
38984
38992
38999
39
39001
390015
39002
39002
39002

14
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z271
2272
2273
2274
2275
JRAM
2276
2277
LP
2373
WR
RR
BRK
NOOP

COO0COO0OODOOOOOCOO O

In 'LOCALS VS GLOBALS GROUP', Opcode frequencies for 'localsIndir' (3.842663)

OPCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM
RXLP 3133505 34.976845 34.976845 1.3440423 91.73406
RILP 2730841 30.48222 65.45906 1.1713291 92.90539
WXLP 1600935 17.869972 83.32903 0.6866829 93.69207
WILP 1053146 11.755438 95.08447 0.45172186 94.04379
RILO 440372 4.9155625 100.0 0.18888706 94.23268
RXLPL 0
WXLPL 0
RILPL 0
WILPL 0

In 'LOCALS VS GLOBALS GROUP', Opcode frequencies for 'xfersInlG' (3.2426379)

0PCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM
RET 4139512 54.756187 54.756187 1.7755449 96.008224
EFCB 342170 4.526119 59.282307 0.14676566 96.15499
SFC 289729 3.832446 63.114754 0.12427235 96.27927
EFC1 269551 3.5655375 66.68029 0.115617466  96.39488
LFCB 241217 3.190744 69.87103 0.10346428 96.498344
EFC4 219011 2.89701 72.76804 0.09393954 96.592285
EFC5 191006 2.5265684 75.29461 0.08192747 96.67421
LFC1 174262 2.305084 77.59969 0.07474553 96.748955
EFC2 151590 2.0051858 79.60488 0.065020914  96.81397
LFC7 142077 1.8793509 81.48423 0.060940542 96.874916
LFC2 136215 1.8018101 83.28604 0.05842617 96.93334
LFC4 132151 1.7480526 85.034096 0.05668302 96.99003
LFC3 130268 1.723145 86.75724 0.05587535 97.045906
LFC6 116650 1.5430102 88.30025 0.050034232 97.09594
EFC3 107524 1.4222944 89.72254 0.046119857 97.14206
EFC15 107069 1.4162757 91.13882 0.045924692 97.18798
EFCO 103615 1.3705873 92.50941 0.044443183  97.23242
EFC11 94752 1.2533503 93.76276 0.04064161 97.27306
EFC7 90955 1.2031246 94.96588 0.039012976  97.31208
EFC9 58270 0.7707776 95.73666 0.024993525 97.337074
KFCB 43245 0.57203155 96.308685 0.018548912  97.35562
EFC14 43044 0.56937275 96.87806 0.018462696  97.374084
EFC6 33750 0.4464346 97.32449 0.014476256  97.38856
LFC5 31531 0.41708236 97.74158 0.01352447 97.402084
LFC11 31327 0.4143839 98.15596 0.013436971  97.415652
LFC8 30067 0.39771702 98.65368 0.0128965235 97.42841
EFC10 21050 0.2784429 98.83212 0.009028894  97.43744
EFC8 20137 0.26636603 99.090849 0.008637286  97.446075
LFC16 17170 0.22711947 99.32561 0.0073646617 97.45344
EFC13 15254 0.20177522 99.52738 0.00654284 97.459984
LFCY. 12138 0.16055772 99.68794 0.0052063055 97.46519
LFC15 11986 0.1585471 99.84649 0.0051411085 97.47033
EFC12 8703 0.1151206 99.96161 0.003732944  97.47406
LFC14 1547 0.02046324 99.98207 6.635487e-04 97.474724
LFC12 1345 0.017791245  99.99986 5.769057e-04 97.47563
PORTO 6 7.9366155e-05 99.99994 2.573557e-06 97.4753
PORTI 4 5,2910767e-05 99.99999 1.7157047e-06 97.4753
LFC13 0

LFC10 0



compiler.text ' 12-May-81 10:09:34 Page

In 'LOCALS VS GLOBALS GROUP', Opcode fﬁequéncies for 'JumpsInlLG' (2.2476099)

OPCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM
JB 2644455 50.46587 50.46587 1.1342759 98.60958
Jw 1149992 21.946053 72.41193 0.49326162 99.102844
JIW 5556268 10.596543 83.00847 0.23816895 99.34101
J2 258409 4.9313884 87.93986 0.11083838 99.45185
J3 234348 4.4722166 92.41207 0.10051798 99.55237
Ja 99520 1.8992056 94.31128 0.04268673 99.595065
J6 93153 1.7776999 96.08898 0.03995576 99.63501
.Jb 80986 1.545509 97.63449 0.034737015 99.66975
J7 57640 1.0980736 98.732567 0.02468041 99.69443
J8 48608 0.9276183 99.66019 0.020849242 99.71528
J9 17807 0.33982265 100.00001 0.0076378875 99.722916

JIB 0

In 'LOCALS VS GLOBALS GROUP', Opcode frequencies for 'globalsIndir' (0.2770318)

OPCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM
RIGP 645873 100.0 100.0 0.2770318 99.99995
RXGPL 0
WXGPL 0
RIGPL 0
WIGPL 0

16
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12-May-81 10:09:34

STATISTICS FOR 'MEMORY: LOADS VS STORES'

Instruction Frequencies by Group:

loads
1dstOtherJumps
1dstOtherStackAlu
1dstOtherImmed
stores
1dstOtherXfers
ldstOther

94745952
44456719
27918080
26652107
26263895

7659898

5543723

40.63901 40.
19.068647 59.
11.974793 1.
11.431785 83.
11.265271 94,
3.2426376 97
2.37784717 99.

MEMORY: LOADS VS STORES

63901
707657
68245
114235
37951

.62215

99999

Page

17



compiler.text
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OPCODES WITHIN GROUPS Of MEMORY: LOADS VS STORES

In 'MEMORY: LOADS VS STORES', Opcode frequencies for 'loads' (40.639015)

0PCODE

LLO
RF
RO
LGO
LL1
LL2
LLB
RXLP
LGB
LL3
RILP
LG1
LL5
LLDB
RSTR
LL4
LG6
LG5
LL6
RIGP

RBL
RDB
R2
RFS
RDBL
RXLPL
RXGPL
RILPL
RIGPL
RSTRL
RFL
RFSL

In 'MEMORY: LOADS VS STORES', Opcode frequencies for 'l1dstOtherJumps' (19.06865)

OPCODE

JINEB
JZEQB
JB
JEQB
JNEB
JULB
Jw
JuGB
JIW
JNE7
JLs
JULEB
JNE4
JNES
JNEO

COUNT

20882147
17463158
10817909
6967303
5605261
3781745
3430454
3133505
2908696
2860550
2730841
1653831
1629637
1465776
1350516
1166026
780393
764367
723409
645873
534721
531908
460332
440372
405708
340142
303131
288892
286525
186500
58646
49757
29708
24668
22649
20836
60

0

COO0OO0COO0O

COUNT

23991607
3086260
2644455
2241176
2174935
1931167
1149992

957275
555268
534244
483964
421291
411515
399423
380865

PERCENT

22.040148
18.431566
11.417807

7

. 3536677
5.9160957
3.9914581
3.6206868
3.3072705
3.069995
3.019179
2.8822773
1.7455426
1.720007
1.54705692
1.4254076
1.2306869
0.82366896
0.8067543
0.76352496
0.68168926
0.5643735
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
6

56140447

. 4858593

.4647924

.42820616
.35900426
.31994085
.30491223
.30241396
. 19684218
.06189816
.052516227
.03135543
.02603594
.02390498
.021991441
.3327246e-05 100.0

PERCENT

53.966213

COOOMPRMNNAEDMOIOO®D

.9421678
.948381
.0412536
.8922624
.343926
.5867674
.153274
.249008
.2017171
.0886183
.947643
.9266531
.8984536
.8567097

CUM PERCENT

99

99
99

CUM PERCENT

53
60

.040148
.47171
.88952
.243187
.16929
.15074
77143
.078705
.1487
.16788
.050166
.7957
.61571
.06277
.488174
.718864
.542534
.34929
.112816
.7945
.35888
.92028
.40614
.87093
.29914
.65814
.97808
. 28299
.6854
.78224
.84414
.89665
99.
.95405
.97795
99.

92801

99994

.966213
.908382
66.
71.
76.
. 13419
.72096
.87424
.123245
. 32496
.413574
.36121
.286865
. 18532
.04203

856766
89802
79027

SYS PERCENT

NOOOOCODOOCOODODOOO0OO0OO0OOO0OOO0OO0OOCOOOOCOmERMMERNNLN®

.9569
.4904056
.6400843
.9884584
.404243
.6220894
.4714115
.3440423
.2476157
.2269647
.1713291
.7093714
.6989939
.6287097
.5792716
.50013905
.33473096
.327857
.31028905
.2770318
.22935581
.22814927
.19744844
.18888706
.17401876
.14589581
.13002081
.123913336
.122898054
.079994726
.025154803
.021342077
.012742537
.0105807495
.009714747
.008937105
.5735569e-05 40

SYS PERCENT

10.2906275

1.3237777
1.1342759
0.96129894
0.9328865
0.82832804
0.49326162
0.41060028
0.
0
0
0
0
0
0

23816895

.22915123
.20768481
.18070273
..17650955.
.17132297
.16336296

SYS CUM

8.9569

16.
21.
24,
26.
28.
29.
30.
32.
33.
34.
35.
35.
36.
37.
37.
38.
38.
38.
38.
39.

40.
40.
40.

447306
08739
07585
480093
102182
573593
917635
16525
392212
56354
27291
971905
600613
179886
680023
014755
342613
6529
92993
159286
.387436
.584885
.173773
.947792
.09369
.22371
.347622
.47052
.550514
.57567
.59701
.609753
620335
63005
63899
.639015

SYS CuM

50.
52.
53.
54.
55.
56.
56.
57.
57.
57.
57.
57.
58.
58.
58.

92964

253418
387695
348995
281883
11021

603474
014072
252243
481396
68898

869682
046192
217514
38088

Page
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Jros
JGB
JUGEB
J2
J3
JINE2
JEQ7
JEQ4
JLEB
JEQ3
JGEB
J4
J6
JNES
_JNE3
J5
INEG
J7
J8
JEQ8
JEQ6
J9
JEQ9
JEQ2
JIB

In 'MEMORY: LOADS VS STORES', Opcode frequencies for 'ldstOtherStackAlu' (11.974794)

OPCODE

ADD
PUSH
INC
SuB
SHIFT
AND
MUL
DBL
EXCH
pup
POP
DADD
pucomp
Dsus
DIV
OR
XOR
NEG
DCOMP
LDIV
LP
NILCK
NILCKL
BNDCK
ADDO1

In "MEMORY: LOADS VS STORES', Opcode frequencies for 'ldstOtherImmed' (11.431786)

OPCODE

LIW
LIB
LIO
LI1
LI2
LI3
LIN1
LI5
LI4
LI6
LINI
LINB

344231
337887
277920
258409
234348
195717
193484
192166
137744
110792
100623
99520
931563
90359
82819
80986
63357
57540
48608
33459
23846
17807
17627
880

0

COUNT

11516841
8182853
2954754
1504900
1073320

603497
586483
341387
332629
217300
198773
95985
65284
63112
49019
45384
24146
23119
19972
19322

[~ReRoNoNe

COUNT

12610361
3717147
3594730
2609636
1471740
1175431

605516
436327
295750
123858
12611
0

[~NoRNoNoNoNooNoeNoNe oo RN No No e o o N R X N

.77430587
.7600358
.62514734
.5812597
.5271374
.44024167
.43521876
.43225412
.3098384
.24921317
.22633924
.22385817
.20953636
.2032516
.18629131
.18216819
.14251389
.12942924
.10933781
.075261965
.063638687
.040054684
.0396498
.0019794533

PERCENT

41.252266
29.31023
10.583658

COOCOOOOOOCOOCOORENNWO

.3904138
.844534

. 161671
.1007283
.2228168

. 1914465
.77834864
.71198664
.34380946
.23384128
.22606139
.17558156
. 16256131
.08648875
.082810135
.071537876
.06920963

PERCENT

47.314686
13.946917
13.487601

9.
5.52204
4.410274
2.2719252
1.
1
0
0

791481

633368

.1096684
.4647212
.047317085

12-May-81 10:

.81634
.67637 .
.2015156
.782776
.30991
.75015
.185637
.61762
.92746
.176674
.403015
.62688
.83641
.039665
.22596
.40813
.550644
.68008
.78941
.86468
.91832
.9568374
.998024

100.0

CUM PERCENT

41.
70.
81.
86.
90.
92.
94.
95.
97.
97.
98.
98.
99.
99.

252266
65625
14616
53657
3811
54278
64351
866325
05777
83612
54811
89192
12576
35182

.527405
.689964
.77645
.86926
.9308

100.00001

CUM PERCENT

47.
61.
74.
84.
90
94.
96.
98.
99.
99.

314686
261604
74921
54069

.06273

473
74493
378296
48796
95268

100.0

WOOOOOODOODODOODOTODODODODOOOOOOOC

09:34

.14764967
.14492856
.119207155%
.11083838
.10051798
.083948135
.08299035
.08242502
.059082007
.047521586
.043159838
.04268673
.03995576
.03875734
.035523233
.034737015
.027175474
.02468041
.020849242
.0143514395
.010228173
.0076378875
.0075606813
.7745502e-04 59.

SYS PERCENT

4.939874
3.5098395
1.2673712
0.64549093
0.46037502
0.25885563
0.25155787
0.1464298
0.14267326
0.09320565
0.
0
0
0
0
0
0
0
0
0

08525894

.041170478
.028002014
.027070384
.0210255631
.019466383
.010356851
.009916344
.008566513
.008287711

SYS PERCENT

5.4089136
1.5943816
1.5418737
1.1193411
0.6312678
0.
0
0
0
0
0

5041731

.25972164
.18672313
.12685491
.056312593
.005409188

.528526
.673454
. 79266
.9035

.004017
.087967
.170956
.25338
.31246
.35998
.40314
.445827
.485783
.52454
.560062
.5948

.621975
.646656
.667507
59.
59.
59.
59.

681858
692085
699722
707283
70766

SYS CUM

64.
68.
69.
.070244
.53062
.789474
.04103
.18746
.33013
.42334
.5086
.54977
57777
.604836
.62586
.645325
.65568
.665596
.674164
.68245

64754
15738
42475

SYS CuM

77.

78

81

82
83

09136

.685745
80.
81.

227615
346954

.978226
82.
82.

4824
74212

.92884

.055695
83.
83.

10882
11423

Page
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LCO 0

In 'MCMORY: LOADS VS STORES', Opcode frequencies for 'stores' (11.266272)

OPCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM
PLO 3144341 11.972104 11.972104 1.34869 84.46292
SL1 2346204 8.933191 20.905296 1.0063483 85.46927
SLO 2286276 8.705015 29.610312 0.98064356 86.44991
SLB 2254568 8.584287 38.1946 0.9670431 87.416964
WXLP 1600935 6.0955734 44.290173 0.6866829 88.10364
SLDB 1419336 5.4041333 49.694305 0.60879035 88.712425
SL2 1375542 5.2373877 54.931694 0.5900059 89.30243
SL3. 1192021 4.5386295 59.47032 0.5112889 89.81372
WF 1128552 4.2969713 63.767292 0.48406549 90.29778
WILP 10563146 4.009862 67.777156 0.45172186 90.749504
SL4 959190 3.6521237 71.429276 0.41142168 91.16093
PL1 928234 3.5342586 74.96353 0.39814386 91.559074
WSTR 853747 3.2506487 78.21418 0.3661944 91.92527
PL2 834472 3.1772592 81.39144 0.35792687 92.283195
SGB 693947 2.6422088 84.03365 0.29765203 92.58085
SL5 660092 2.51330567 86.54696 0.28313074 92.86398
WSF 537936 2.0481956 88.59515 0.23073483 93.09472
SL6 535088 2.0373518 90.63251 0.22951322 93.324234
SG1 407335 1.5509314 92.18344 0.17471662 93.49895
w8 392025 1.4926385 93.67608 0.16814978 93.6671
PL3 383044 1.4584432 95.13452 0.16429758 93.8314
SL7 276920 1.05437562 96.188896 0.11877823 93.95018
Wo 256547 0.9768048 97.1657 0.11003972 94.06022
SGO 236538 0.90062037 98.06632 0.10145733 94.161674
WSB 150648 0.5735935 98.639915 0.064616866  94.22629
SGDB 98238 0.374042 99.013954 0.042136846  94.268425
WSDB 66335 0.25257106 99.266525 0.028452816  94.296875
Wwso 51399 0.19570212 99.46223 0.022046375 94.318924
SG3 34216 0.1302777 99.59251 0.014676137 94.3336
w2 23821 0.09069865 99.683205 0.01021745 94.34382
SG62 21946 0.08355958 99.76676 0.009413213  94.356323
Wi 21213 0.08076867 99.847534 0.00909881 94.362335
WwDo 19149 0.072909975  99.92044- 0.008213507 94.37055
wbB 10686 0.04068703 99.96113 0.0045835047 94.37514
WBL 10124 0.038547215  99.99967 0.0043424482 94.37948
WFS 84 3.198307e¢-04 99.99999 3.6029797e-05 94.37952
WXGPL 0

WILPL 0

WIGPL 0

WSTRL 0

WFL 0

WFSL 0

WDBL 0

WXLPL 0

In 'MEMORY: LOADS VS STORES', Opcode frequencies for !l1dstOtherXfers' (3.2426379)

OPCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM

RET 4139512 54.756187 54.756187 1.7755449 96.15506
EFCB 342170 4.526119 59.282307 0.14676566 96.30183
SFC 289729 3.832446 63.114754 0.12427235 96.4261

EFC1 269551 3.5655375 66.68029 0.115617466  96.54172
LFCB 241217 3.190744 - 69.87103 0.10346428 96.64518
EFC4 219011 2.89701 72.76804 0.09393954 96.73912
EFC5 191006 2.5265684 75.29461 0.08192747 96.821045
LFC1 174262 2.305084 77.59969 ©0.07474553 96.89579
EFC2 151590 2.0051858 79.60488 0.065020914  96.96081

LFC7 142077 1.8793509 81.48423 0.060940542 97.02175

LFC2 136215 1.8018101 83.28604 0.05842617 97.08018
LFC4 132151 1.7480526 85.034096 0.05668302 97.13686
LFC3 130268 1.723145 86.75724 0.055875635 97.19274
LFC6 116650 1.5430102 88.30025 0.050034232 97.242775
EFC3 107524 1.4222944 89.72254 0.046119857 97.288895
EFC15 107069 1.4162757 91.13882 0.045924692 97.334816

1 0

EFCO 103615 1.3705873 92.50941 .044443183 97.37926
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EFC11
CFC7
EFCY
KFCB
EFC14
EFC6
LFC5
LFC11
LFC8
EFC10
EFC8
LFC16
EFC13
LFC9
LFC15
EFC12
LFC14
LFC12
PORTO
PORTI
LFC13
LFC10

In 'MEMORY: LOADS VS

OPCODE

2377
LLADRB
LLKB
GADRB
BLTC
BLT
LINKB
MISC
CATCH
IWDC
DWDC
DESCB
DESCBS
MRE
MXW

ME

MXD
ALLOC
FREE
DST
LSTF
BLTL
BITBLT
REQUEUE
NOTIFY
LST
BCAST
STOP
STARTIO
z174
z175
BLTCL
z176
z177
z271
z272
2273
z274
z275 .
2276
22717
JRAM
75

76

77
2373
WR

94752
90955
68270
43245
43044
33750
31631
31327
30067
21050
20137
17170
15264
12138
11986

8703

1547

1345

oo~

COUNT

2292541
1210940
714007
337893
274127
131402
102080
99438
98437
76894
75689
66047
25289
10248
8686
4741
4722
3859
3120
2277
1878
189
166

19

14

14

OO0 O0OO0COOCOOOO0OODO0OOO0COOOWRO

.25633503
.2031246
.7707776
.572031556
.56937275
. 4464346
.41708236
. 4143839
.39771702
.2784429
.26636603
.22711947
.20177522
. 16055772
. 1585471
.11561206
.02046324
.017791245

TITNOOCOOOCOCOOOCOOOOOODO M

PERCENT

41.353817
21.843443
12.879558
.0950556
.9448175
.3702843
.8413618
.7937044

. 7756479
.3690078
.36531
.1913835
.45617356
.18485771
. 1566817
.08552015
.08517742
.06961026
. 06627987
.041073484
.033876152
.0034092612
.002813993
.4273e-04

COINFEFNNWOCOCOOOO0OO0OOO0COOREREMEEENIEOD

.5253787e-04
.5253787e-04
.6234577e-04
.215368e-05

.4115257e-05

12-May-81 10:09:34

93.76276
94.96588
95.73666
96.308685
96.87806
97.32449
97.74158
98.155696
98.55368
98.83212
99.09849
99.32561
99.52738
99.68794
99.84649
99.96161
99.98207
99.99986

.9366155e-05 99.99994
.2910767e-05 99.99999

STORES', Opcode frequencies

CUM PERCENT

41.353817
63.197258
76.07681
82.17187
87.116684
89.48697
91.32833
93.12203
94.89768
96.26669
97.632
98.82339
99.279564
99.464424
99.62111
99.70663
99.7918
99.86141
99.917694
99.95877
99.992645
99.996056
99.99887
99.999214
99.999466
99.99972
99.99988
99.99995
100.0

.04064161
.039012976
.024993525
.018548912
.018462696
.014476256
.01352447
.013436971
.01289665235
.009028894
.008637286
.0073646617
.00654284
.0052063055
.0051411085
.003732944
.635487e-04
.769057e-04
.573557e-06

FNOOOOOOODOOOOOOOOOOO

SYS PERCENT

.9833308
.51940384
.30625627
.14493114
.11758025
.05636176
.04378478
.042651563
.042222204
.032552924
.032464993
.028329287
.010847113
.0043956356

.002033539

.0020253892
.001655226

.0013382496
.766649e-04
.065233e-04
.106705e-05
.691248e-05
.149597e-06

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.0037256525
0
0
0
0
9
8
8
6
8
6
6
3
1
1

.0049653e-06
.0049653e-06
.8603354e-06
.7157047e-06
.2867785e-06

.7157047¢-06 97

L4199
.458916
.48391
.50246
.52092
.53539
.54892
.562355
.57625
.584274
.59291
.60027
.60682
.61202
.617165
.620895
.62166
.62214
.62214
.62214

for '1dstOther' (2.3778477)

SYS CUM

98.
99.
99.
99.
99.
99.
99.
99.
99.

99
99
99
99
99

99.
99.
99.
99.
99.
99.
99.
99.
99.
99.
99.
99.

99

99.

99

60647
12487
43113
57606
693634
74999
79378
836426
87865
L9112
.943665
.97199
.98284
.987236
99096
993
99502
99667
99801
998985
999794
99988
99995
999954 |
99996
99997
.99998
99998
.99998
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RR
BRK
NOOP

[= =]
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STATISTICS FOR 'ALU INPUTS FOR MLMORY ADDRESS'

Instruction Frequenéies by Group: ALU INPUTS FOR MCMORY ADDRESS

aiMem2 88114273 37.794518 37.794618
aiAluCbr 39216633 16.821041 54.61556

aiAlu 29062109 12.465499 67.081055
ailmmed 26652107 11.4317875 78.51284

aiMem3Plus 19432921 8.335288 86.84813

aiCmplx 11607437 4.9787335 91.826866
aiMem2Plus 10410015 4.465128 96.29199

aidump 4684818 2.0094411 98.30143

aiAluPlus 2306343 0.98925095 99.29068

aiMem3 1663718 0.7093229 100.0
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12-May-81 10:09:34

OPCODES WITHIN GROUPS OF ALU INPUTS FOR MEMORY ADDRESS

In 'ALU INPUTS FOR MEMORY ADDRESS', Opcode frequencies for 'aiMem2' (37.794514)

OPCODE

LLO
RO
LGO
LL1
LL2
LLB
PLO
LGB
LL3
StL1
SLO
SLB
LG1
LLS
LLDB
SLDB
St2
SL3
LL4
SL4
PL1
PL2
LG6
LG5
LL6
SGB
SLS
SL6
LG4
LG3
SG1
PL3
LG2
LG7
LL7
SL7
Wo
SGO
LGDB
SGDB
RDO
WSO
SG3
RBL
S$G2
wDo
WBL
RDBL
WDBL

COUNT

20882147
10817909
6967303
5605261
3781745
3430454
3144341
2908696
2860550
2346204
2286276
2254568
1663831
1629637
1465776
1419336
1375542
1192021
1166026
959190
928234
834472
780393
764367
723409
693947
660092
535088
534721
531908
407335
383044
340142
288892
286525
276920
256547
236538
186500
98238
58646
51399
34216
24668
21946
19149
10124

0

0

In 'ALU INPUTS FOR

OPCODE

JINEB
JZEQB
JEQB .
JNEB
JULB
JuGs
JNE7
JLB
JULEB
JNE4
JNES

COUNT

23991607
3086260
2241176
2174935
1931167

957275
534244
483964
421291
4115615
399423

PERCENT

23.69894
12.277136

7.

MEMORY ADDRESS', Opcode frequencies for 'aiAluCbr' (16.82104)

9071226

6.3613544
4.2918644
3.89318756
3.668481
3.3010497
3.2464094
2.6626832
2.5946715
2,5586865
1.8769161
1.8494586
1.6634945
1.6107903
1.56610888
1.3528126
1.3233111
1.0885751
1.0634434
0.9470339
0.8856602
0.86747246
0.8209896
0.7875535
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

7491317

.607266
.6068495
.603657
.46228037
. 4347128
.38602373
.32786062
.32517433
. 31427372
.2911526
.2684446
.21165698
. 11148931
. 06655675
. 056833221
.038831396
.027995465
.024906297
.021732008
.011489625

PERCENT

61.177124

7

5
5
4
2
1
1
1
1
1

.8697734
.714861
.545951

.924357

. 4409924
.3622893
.2340784
.0742662
.0493379
.018504

CUM PERCENT

23.
.976074
43.
50.
54,
58.
.998085
65.
68.
71.

35

61

73

69894

883198
244553
536415
429604

29913
54554
20822

.802895
76.
78.
80.
81.
83.
84.
86.
87.
88.
89.
90.
91.
.44164
.262634
.050186
.79932
.406586
.013435
.617096
.07938
.51409
.900116
.227974
.55315
.86742
. 158567
.42702
.63867
.75016
.81672
.87505
.91389
.94188
.96679
99.

36158
238495
08795
75145
36224
92333
276146
59946
688034
74148
688515
57417

98852

100.00001

CUM PERCENT

61.
69.
74,
80.
85.
87.
89.
90.
91.
92.
93.

177124
0469
76176
30771
23206
67306
03535
269424
34369
39303
41153

SYS PERCENT

8
4
2
2
1
1
1
1
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.9569
.6400843
.9884584
.404243
.6220894
.4714115
.34869
.2476157
.2269647
.0063483
.98064356
.9670431
.7093714
.6989939
.6287097
.60879035
.59000569
.5112889
.50013905
.41142168
.39814386
.35792687
.33473096

327857

.31028905
.29765203
.28313074
.22951322
.22935581
.22814927
.17471662
.16429758
.14589581
.123913336
.122898054
.11877823
.11003972
.10145733
.079994726
.042136846
.025154803
.022046375
.014676137
.0105807495
.009413213
.008213507
.0043424482

SYS PERCENT

10.2906275

1.
0.
0.
0.
0.
0.
0.

0.

0.
0.

32377717

96129894
9328865

82832804
41060028
22915123
20758481
18070273 .
176509565
17132297

SYS CUM

8.9569

13.
16.
18.
20.
22.
23.
24.
25,
26.
.893448
28.
29.
30.
30.
31.
32.
32.
33.
33.
33.
34.
34.
34.
35.
35.
35.
36.
36.
36.
36.
36.
37.
37.
.247684
37.
37.
37.
.65795
37.
37.
37.
37.
37.
.78196
37.
37.

27

37

37

37

596984
585442
989685
611774
083185
431875
679491
906456
912804

86049
569862
268856
897566
506355
096363
60765
107788
51921
917365
27528
610012
93787
248158
54581
82894
058456
28781
51596
690678
854977
000874
124786

366463
4765
577957

70009

725243
747288
761963
772545

790173
794514

SYS CuM

48.
49,
50.
51.
52.
52.
52.
52.
53.
63.
53.

08514
408916
370216
303104
13143
54203
771183
978767
16947
33598
5073

Page 24
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INFQ
JEQ5
JGB
JUGEB
INE2
JEQ7
JEQ4
JLEB
JEQ3
JGEB
JNES
JINE3
INEG
JEQS

_JEQ6
JEQQ
JEQ2

380865
344231
337887
277920
195717
193484
192166
137744
110792
100623
90359
82819
63357
33459
23846
17627
880

In 'ALU INPUTS FOR

0PCODE

ADD
PUSH
INC
SuB
LADRB
SHIFT
AND
DBL
GADRB
EXCH
pup
pop
CATCH
DADD
IwnC
pDwDC
pucomp
DsuB
OR
XOR
NEG
DCOMP
LP
NILCK
ADDO1
NILCKL
BNDCK
NooP
WR

RR

COUNT

11516841
8182853
2954754
1504900
1210940
1073320

603497
341387
337893
332629
217300
198773
98437
95985
75894
75689
65284
63112
45384
24146
23119
19972
]

[~ N NN NoN]

In 'ALU INPUTS FOR

OPCODE

LIW
LIB
LIO
LI1
LI2
LI3
LIN1
LIS
LI4
LI6
LINI
LINB
LCO

COUNT

12610361
3717147
3594730
2609636
1471740
1175431

605516
. 435327
295750
123858
12611

0

0

OO0 OOOO0OO0OCO OO OOO

MEMORY ADDRESS', Opcode frequencies for 'aiAlu' (12.465498)

.97118235
.87776794
.86159115
.7086789
.4990663
.49337234
.49001145
.36123873
.28251278
.25658247
.23040991
.21118336
.16155646
.08531839
.060805836
.044947767
.0022439458

PERCENT

39.628376
28.156433
10.167032

5.
4.166732
3.693194
2.076577
1.1746808
1.1626582
1.1445453
0.74770904
0.6839594
0.3387125
0.
0
0
0
0
0
0
0
0

MEMORY ADDRESS', Opcode frequencies for 'ailmmed’' (11.431786)

1782203

33027542

.26114419
.26043878
.22463615
.21716249
.15616212
.083084126
.07955032
.06872178

PERCENT

47.314686
13.946917
13.487601

9.
5.52204
4.410274
2.2719252
1.
1
0
0

791481

633368

.1096684
.4647212
.047317085

94

CUM PERCENT

.38271
95.
96.
96.
97.
97.
98.
98.
98.
99,
99.
99.
99.
99.
99.
99.
100.00001

12-May-81 10:

26048
12207
83075
32982
82319
3132
664444
94696
203545
43395
645134
806694
89201
95282
997765

WOOOOOOOODODOODDODOOOTC O

.628376 4
.784805 3
.951836 1
.13006 0
.29679 0
.98998 , 0
.06656 0
.24124 0
.4039 0
.54845 0
.29616 0
.98012 0.
.31883 0
.64911 0
.910255 0
.17069 0
.39533 0
.612495 0
99. 0
99. 0
99. 0

0

768654
85174
93129

100.000015

CUM PERCENT

.314686 5
.261604 1
.74921 1
.54069 1
.06273 0
.473 0.
.74493 0
.378296 0
99. 0
99. 0

0

48796
965268

100.0

SYS PERCENT

.939874
.5098395
.2673712
.64549093
.51940384
.46037502
.265885563
. 1464298
.14493114
. 14267326
.09320565

08525894

.042222204
.041170478
.032552924
.032464993
.028002014
.027070384
.019466383
.010356851
.009916344
.008566513

SYS PERCENT

.4089136
.5943816
.5418737
.1193411
.6312678

5041731

.25972164
.18672313
.12685491
.056312593
.005409188

09:34

.16336296 53.
.14764967 53.
.144928566 53.
.119207155 54.
.083948135 54,
.08299035 54.
.08242502 54,
.059082007 54.
.047521586 54,
.043159838 54.
.03875734 54.
.0355623233 54.
.027175474 54.
.0143514395 54,
.010228173 54.
.0075606813 54,
.7745502e-04 54

670666
818314
96324
082447
166397
249386
33181
390892
43841
48157
52033
55685
583027
597378
607605
615166
.615543

SYS CUM

59.
63.
64.
64.
65.
65.
66.
66.
66.
66.
66.
66.
66,
66.
66.
66.
67.
67.

67
67

67.
67.

555416
065254
33263
97812
49752
95789
21675
36318
50811
65078
74399
82925
87147
912636
94519
97765
00565
03272
.052185
.06254
07246
081024

SYS CUM

72,
74.
75.
76.
77.
77.
78.
78.

78

78,
78.

48994
08432
62619
74653
3768
880974
14069
327415
.46427
50739
5128
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In 'ALU INPUTS TOR MEMORY ADDRESS', Opcode frequencies for 'aiMem3Plus' (8.335288)

OPCODE COUNT PERCENT CUM PERCENT ~ SYS PERCENT  SYS CUM

RF 17463158 89.86379 89.86379 7.4904056 86.003204
‘WF 1128552 65.8074236 95.67122 0.48406549 86.48727
WSF 537936 2.7681687 98.439384 0.23073483 86.718
RFC 303131 1.559884 99.99927 0.13002081 86.84802
WFS 84 4,3225617e-04 99.9997 3.6029797e-05 86.84806
RFS 60 3.0875442¢-04 100.00001 2.5735569e-05 86.84808

In 'ALU INPUTS FOR MEMORY ADDRESS', Opcode frequencies for 'aiCmplx' (4.978733)

OPCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM
RET 4139512 35.662586 35,662586 1.7755449 . 88.62363
2377 2292541 19.750622 55.413208 0.9833308 89.60696
MUL 586483 5.0526485 60.46586 0.25155787 89.85851
JIW 555268 4.783726 65.24959 0.23816895 90.09668
EFCB 342170 2.9478514 68.19744 0.14676566 90.24345
SFC 289729 2.4960635 70.693504 0.12427235 90.36772
BLTC 274127 2.3616498 73.056515 0.11758025 90.4853
EFC1 269551 2.3222268 765.37738 0.115617466  90.600914
LFCB 241217 2.0781245 77.455505 - 0.10346428 90.70438
EFC4 219011 1.8868161 79.34232 0.09393954 90.79832
EFC5 191006 1.6455484 80.98787 0.08192747 90.88024
LFC1 174262 1.501296 82.48917 0.07474553 90.95499
EFC2 161590 1.3056973 83.795135 0.065020914 91.020004
LFC7 142077 1.2240169 85.01915 0.060940542 91.08095
LFC2 136215 1.1735148 86.192665 0.05842617 91.13937
LFC4 132151 1.1385028 87.33117 0.05668302 91.19606
BLT 131402 1.13205 88.46322 0.05636176 91.25242
LFC3 130268 1.1222805 89.6855 0.05587535 91.3083
LFC6 116650 1.0049592 90.59046 0.050034232 91.35833
EFC3 107524 0.92633715 91.5168 0.046119857 91.40445
EFC15 107069 0.92241726 92.43922 0.045924692  91.45037
EFCO 103615 0.8926605 93.33188 0.044443183  91.49481
MISC 99438 0.85667496 94.18855 0.042651563 91.53746
EFC11 94752 0.8163042 95.00486 0.04064161 91.5781
EFC7 90955 0.78359246 95.78845 0.039012976 91.61712
EFCO 58270 0.50200577 96.29046 0.024993525 91.64211
DIV 49019 0.42230682 96.71277 0.021025531 91.66314
KFCB 43245 0.37256286 97.085335 0.018548912 91.68169
EFC14 43044 0.37083123 97.45617 0.018462696 91.70015
EFC6 33750 0.29076185 97.74693 0.014476256  91.71462
LFC5 31531 0.27164483 98.01858 0.01352447 91.72815
LFC11 31327 0.26988733 98.28847 0.013436971  91.741585
LFC8 30067 0.2590322 98.5475 0.0128965235 91.75448
EFC10 21050 0.18134926 98.72885 0.009028894 91.763504
EFC8 20137 0.17348361 98.902336 0.008637286 91.77214
LDIV 19322 0.16646224 99.0688 0.008287711  91.780426
LFC16 17170 0.14792241 99.21672 0.0073646617 91.78779
EFC13 16254 0.131415675 99.34814 0.00654284 91.794334
LFC9 12138 0.10457089 99.452705 0.0052063055 91.79954
LFC15 11986 0.103261375  99.55597 0.0051411085 91.80468
MRE 10248 0.08828822 99.64426 0.0043956356 91.809074
EFC12 8703 0.07497779 99.71923 0.003732944 91.812805
MXW 8686 0.07483133 99.79406 0.0037256525 91.81653
ME 4741 0.040844502  99.83491 0.002033539 91.818565
MXD 4722 0.040680814  99.87559 0.0020253892 91.82059
ALLOC 3859 0.033245924 99.90884 0.0016556226  91.82224
FREE 3120 0.02687932 99.935715 0.0013382496 91.82358
DST 2277 0.019616735  99,95533 9.766649e-04 91.824554
LSTF 1878 0.016179281  99.97151 8.055233e-04 91.82536
LFC14 1547 0.013327663  99.98484 6.635487e-04 91.82603
LFC12 1345 0.011587398  99.99643 5.769057e-04 91.82661
BLTL 189 0.0016282664 99.998055 8.106705e-05 91.82669
BITBLT 166 0.001343966  99.9994 6.691248e-05 91.82676
REQUEUE 19 1.6368816e-04 99.99956 8.149597e-06 91.82677
NOTIFY 14 1.2061233e-04 99.99968 6.0049653e-06 91.826775
LST 14 1.2061233e-04 99.9998 6.0049653e-06 91.82678
BCAST 9 7.753649e-05 99.99988 3.8603354e-06 91.82679
PORTO 6 5.169099e-05 99.99993 2.573557e-06 91.82679



compiler.text

PORTI
siop

STARTIO

JIB
75

76

77
z174
z271
z272
BLTCL
2273
LFC10
2274
2275
LFC13
2276
JRAM
z2717
z175
z176
2373
BRK
z177

4
4
3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

In 'ALU INPUTS FOR

OPCODE

RXLP
RILP
WXLP
WILP
LLKB
RIGP
RILO
DESCB
DESCBS
WXGPL
RILPL
WILPL
RIGPL
WIGPL
RFL
WFL
RFSL
WFSL
RXLPL
WXLPL
RXGPL

COUNT

3133505
2730841
1600935
1053146
714007
645873
440372
66047
25289

OCOO0OO0O0OO0COO0OOO

In "ALU INPUTS FOR

0PCODE

JB
W
J2
J3
J4
J6
Jb
J7
J8
J9

COUNT

2644455
1149992
258409
234348
99520
93153
80986
57540
48608
17807

In 'ALU INPUTS FOR

OPCODE

COUNT

12-May-81 10:09:34

3.4460666e-05 99.99997
3.4460666e-05 100,00001
2.5845494¢-05 100.00003

MEMORY ADDRESS', Opcode frequencies for 'aiMem2Plus' (4.465128)

PERCENT

30.10087

26.232824
15.378796
10.116661

6.
6.
4.
0.
0.

MEMORY ADDRESS', Opcode frequencies for 'aidump' (2.009441)

858847
2043424
2302723
63445635
24292953

PERCENT

56.44734
24.547207

5.
5.0022864
2.1243088
1.9884016
1.
1
1
0

MEMORY ADDRESS', Opcode frequencies for 'aiAluPlus' (0.98925085)

515881

7286904

.2282227
.0375643
.38010015

PERCENT

CUM PERCENT

30.
56.

71
81

10087
333694

.712494
.8291565
88.
94,
99.
99.

688

89235
12262
75707

100.0

CUM PERCENT

56.
80.
86.

91

44734
994545
51043

.51272
93.
95,
97.
98,
99.

637024
62543
35412
582344
61991

100.00001

CUM PERCENT

1.7157047e-06 91.82679
1.71567047e-06 91.82679
1.2867785e-06 91.82679

SYS PERCENT

1.3440423
1.1713291
0.6866829
0.45172186
0.
0
0
0
0

30625627

.2770318
.18888706
.028329287
.010847113

SYS PERCENT

1.1342759
0.49326162
0.11083838
0.10051798
0.04268673
0.
0
0
0
0

03995576

.034737015
.02468041
.020849242
.0076378875

SYS PERCENT

SYS CuMm

93.
. 342155
95.
95.
.78682
.06385
.25274
.28107
.291916

94

17083

02884
48056

SYS CuM

97.
.91946
98.
98.
98.
98.
98.
98.
98.
98.

97

42619

0303
13081
1735
213455
24819
27287
293724
30136

SYS CuM

Page
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RSTR
WSTR
LINKB
WSTRL
RSTRL

1350516
853747
102080

0
0

In 'ALU INPUTS FOR

OPCODE

RB
R1
WB

COUNT

460332
405708
392025
150648
66335
49757
29708
23821
22649
21213
20836
10686

58.5566
37.01735
4.4260545

58

95.573944

12-May-81 10:09:34

.5566

100.0

0.
0.
0.

5792716
3661944
04378478

98.
99.
99.

88063
246826
29061

MEMORY ADDRESS', Opcode frequencies for 'aiMem3' (0

PERCENT

27.836185
24.533083
23.705675
9.109655
4.0112643
3.008796
1.7964369
1.4404511
1.36958056
1.2827458
1.2599487
0.64618025

CUM PERCENT

27

52.
76.
85.
89.
92,
94.
95.
96.
98.
99.

.836185
36927
07494
1846
19586
20466
0011
44155
811134
09388
35383

100.00001

SYS PERCENT

0.19744844
0.17401876
0.16814978
0.064616866
0.028452816
0.
0
0
0
0
0
0

021342077

.012742537
.01021745
.009714747
.00909881
.008937105
.0045835047

SYS CuM

99
99
99

99.
99.
99.
.957375
99,
99.
.986404

99

99

99.
99.

.48806
.66208
.83023

894844
923294
94463

96759
9773

99534
99992

Page

.7093229)
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PAIR STATISTICS BY GROUP: PRINC OPS
116570187 total pairs

<R/W,
<Ld/Store,

<CondJumps,

<Ld/Store,
<Ld/Store,
<Ld Immed,

<CondJumps,

<R/W,

<ALU Ops,
<Ld Immed,
<Ld/Store,
<Ld/Store,
<ALU Ops,
{Xfers,

<CondJumps,

<Ld/Store,
<Ld Immed,

<Stack Ops,

<Jumps,
Misc,
<R/W,

<Stack Ops,

<R/W,
{Ld/Store,
<R/W,

<Ld Immed,
<Ld/Store,
<Ld Immed,
<ALU Ops,
<{Misc,

<{Stack Ops,

<R/W,
<Xfers,
<ALU Ops,
<R/W,
<Jumps,
<R/M,

<CondJumps,
<CondJumps,

<Xfers,

<Stack Ops,

<ALU Ops,

<CondJumps,

<Ld Immed,
<ALU Ops,
<ALU Ops,

<Stack Ops,

<Ld Immed,
<Xfers,

<{Stack Ops,

<Xfers,
<Jumps,
<{Misc,
<{Misc,
<Xfers,
<Misc,
<Ld/Store,

<{Stack Ops,

<ALU Ops,
<R/W,
{Misc,
<Xfers,
<ALU Ops,
<Jumps,
{Misc,
<Xfers,

<Stack Ops,

{Misc,

<CondJumps,

<Jumps,
<Jumps,
{Misc,

CondJumps>
Ld/Store>
Ld/Store>
R/W>

ALU Ops>
R/W>

Ld Immed>
Ld/Store>
R/W>
CondJumps>
Ld Immed>
CondJumps>
Ld/Store>
Ld/Store>
Stack Ops>
Xfers>

ALU Ops>
Ld/Store>
Ld/Store>
Ld/Store>
Ld Immed>
Ld Immed>
R/W>

Stack Ops>
Xfers>
Ld/Store>
Jumps>
Jumps>

Ld Immed>
ALU Ops>
R/W>

ALU Ops>
R/W>
Jumps>
Stack Ops>
Xfers>
Jumps>
R/W>
Jumps>
Xfers>
CondJumps>
Stack Ops>
Xfers>
Xfers>
CondJumps>
ALU Ops>
ALU Ops>
Ld Immed>
Jumps>
Stack Ops>
CondJumps>
Ld Immed>
Xfers>
Stack Ops>
Ld Immed>
Ld Immed>
Misc>
Jumps>
Xfers>
Misc>

R/W>

Misc>
Misc>
Stack Ops>
Jumps>
Stack Ops>
Xfers>
CondJumps>
Misc>

ALU Ops>
Jumps>
Misc>

12094187,
11331136,
10602311,
9662261,
6334413,
5953384,
5705539,
5269357,
4490571,
3579173,
3429178,
3421639,
3032073,
2374374,
2119453,
1910516,
1780149,
1750243,
1727898,
1674020,
1552863,
1451292,
1412905,
1298515,
1118023,
899517,
707320,
642528,
622587,
488801,
470134,
465824,
453338,
441790,
417545,
400924,
376916,
339155,
318615,
312052,
300832,
253790,
250276,
243934,
239980,
215343,
196644,
193138,
186734,
181309,
165192,
136643,
125152,
124823,
124000,
119239,
117422,
113508,
109547,
945648,
82095,
81045,
72890,
58104,
57116,
64444,
47195,
33681,
29113,
18019,
15007,
14959,

12-May-81. 10
10.375026 10
9.720441 20
9.095217 29
8.288793 37
5.433991 42
5.1071243 48
4.89461 62
4.52033 57
3.8522468 61
3.0704017 64
2.941728 67
2.935261 70
2.6010706 72
2.0368624 74
1.8181777 76
1.6389406 78
1.6271049 79
1.50145 81
1.4822813 82
1.4360619 84
1.3321271 85
1.2449942 86
1.2120638 88
1.113934 89
0.9590986 90
0.7716527 90
0.60677605 91
0.55119414 92
0.5340877 92
0.41931906 93
0.40330553 93
0.39960815 93
0.38889706 94
0.37899055 94
0.356819194 94
0.34393358 95
0.32333825 95
0.2909449 95
0.2733246 96
0.26769452 96
0.25806942 96
0.21771433 96
0.21469984 97
0.20925932 97
0.20586739 97
0.1847325 97
0.1686915 97
0.16568388 98
0.1601902 98
0.15553634 98
0.14171034 98
0.11721951 98
0.10736194 98
0.1070797 98
0.10637368 98
0.10228945 99
0.10073073 .99
0.097373095 99
0.09397514 99
0.08110822 99
0.07042539 99
0.06952464 99
0.06252885 99
0.04984465 99
0.048997087 99
0.046704912 99
0.04048634 99
0.028893323 99
0.024974656 99
0.015457642 99
0.01287379 99
0.012832612 99

v

:09:34

.3765026
.096467
.190683
.479477
.913467
.02059
.9161
.43543
.287674
.35808
.299805
.23507
.83614
.87301
.691185
.330124
.85723
.35868
.840965
.27702
.60915
.85415
.066216
.18015
.13925
.910904
.51768
.06887
.60296
.02228
.42558
.82519
.21409
.59308
.95127
.295204
.618546
.90949
.182816
.450561
.70858
.92629
. 14099

.35025

.556114
.740845
.90954
.075226
.23541
.390945
.53265
.64987
.75723
.86431
.97069
.072975
.173706
.27108
. 36506
.44617
.516594
.58612
.64865
.698494
.74749
L7942
.83469
.86358
. 88855
.90401
.91688
.92971

Page
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<Jumps, CondJumps>
<Ld Immed, Stack Ops>
<Ld Immed, Misc>

<R/W, Processes>
<Jumps, R/W>
{Processes,Misc>

<ALU Ops, Processes>
{Xfers, ALU Ops>
<Jumps, Misc>
{Processes,CondJumps>
{Processes,Ld/Store>
<Processes, Xfers>
{Processes,R/W>
<Stack Ops,Misc>
<Processes,Ld Immed>
<Processes,ALU Ops>
<Processes,Stack Ops>
<Processes,Jumps>
<{Misc, Processes>
<Ld/Store, Processes>

14656,
13819,
115612,
10298,
5957,
5155,
4698,
3739,
3255,
2831,
2500,
1368,
583,
569,
474,
324,
107,
89,
10,

HONONDSDETIOOOOODODOOOOOO

12-May-81

.012572683
.0118546605
.009875595
.008834163
.005110226
.0044222283
.00403019
.00320751
.0027923093
.0024285798
.002144631
.0011735418
.001279e-04
.8811793e-04
.0662198e-04
.77944140-04
.179019e-05
.6348850-05
.5785246-06
.71570470-06

10

:09:34

.94228
.95414
.96401
.97285
.97796
.98238
.98641
.98962
.99241
.994835
.99698
.998156
.99866
.999146
.99955
.999825
.999916
.99999

100.0
100.0

Page 30
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12-May-81 10:09:34

PAIR STATISTICS BY GROUP;'LOCALS VS GLOBALS GROUP
116570187 Lotal pairs

<(addresses, CondJumpsInLG>
<CondJumpsInlG,locals>
{locals, addresses>
<{locals, locals>
<LdImmedInlLG, addresses>
<CondJumpsInlLG,LdImmedInlLG>
{locals, globals>
<AlulnlG, addresses>
<{globals, AluInlG>
<LdImmedInLG, CondJumpsInLG>
. <locals, LdImmedInLG>
<other, locals>
<{locals, CondJumpsInlG>
<AlulnlLG, lTocals>
<locals, AlulInLG>
(xfersInlLG, Tocals>
<Caddresses, locals>
<CondJumpsInlLG,other>
<localsIndir, 1locals>
<LdImmedInlLG, AluInLG>
{locals, xfersInlLG>
<other, LdImmedInlLG>
<JumpsInLG, locals>
{globals, TocalsIndir>
{addresses, LdImmedInLG>
{locals, localsIndir>
<locals, other>
<LdImmedInLG, Tlocals>
<globals, CondJumpsInLG>
<CondJumpsInLG,globals>
{globals, locals>
<other, AluInlLG>
<LdImmedInLG, JumpsInLG>
<locals, JumpsInLG>
<AlulnlLG, globals>
<AlulnlG, LdImmedInLG>
<addresses, xfersInlG>
<addresses, globals>
<globals, globals>
<other, giobals>
(addresses, addresses>
<localsIndir, TlocalsIndir>
<addresses, localsIndir>
<ATulnlG, JumpsInLlG>
<{other, TocalsIndir>
<localsIndir, CondJumpsInlG>
<{localsIndir, globals>
<JumpsInLG, xfersInlG>
<AlulnlG, TocalsIndir>
<Cother, CondJumpsInlLG>
<AlulnlLG, other>
<other, other>
<CondJumpsInLG,JumpsInlG>
Caddresses, other>
{localsIndir, xfersInLG>
{xfersInlLG, xfersInlLG>
<{globals, other>
<globals, LdImmedInLG>
<localsIndir, addresses>
<AlulnlG, CondJumpsInLG>
<addresses, JumpsInlG>
{locals, globalsIndir>
{LdImmedInlLG, xfersInlG>
<{xfersInLG, globals>
{localsIndir, AlulnLG>
<JumpsInLG, globals>
<CondJumpsInlLG,xfersInlG>
<AlulnlL@G, AlulInlLG>
<localsIndir, LdImmedInLG>
<LdImmedInlLG, LdImmedInlLG>
<{xfersInLG, JumpsInlG>

<{CondJumpsInLG,localsIndir>

115617217,
9970071,
6736145,
6065564,
5844697,
5705639,
4505696,
4083946,
4019917,
3579173,
3256209,
29875631,
2617183,
2467549,
2377835,
2224702,
2202388,
2148566,
1886785,
1780149,
1703239,
1571005,
1507560,
1350868,
1259516,
1239665,
1220796,

893554,
819533,
788024,
740263,
685769,
642528,
642058,
623648,
622587,
533934,
509865,
507685,
491031,
450994,
443243,
442625,
441790,
429873,
428161,
425974,
391501,
346165,
337344,
331378,
326932,
318615,
316260,
312432,
306705,
284720,
274827,
241158,
239980,
232333,
230502,
229615,
227175,
224987,
2221565,
222130,
215343,
193598,
193138,
186593,
179189,

OO OO0 OO0 OO OO OO0 I mimiR e e =R WWWRWWRDOITOION WO

.880071
.552849
.7786174
.203358
.013887
.894561
.8652215
.50342256
.448495
.0704017
.7933464
.5628605
.2451565
.1167927
.0398312
.9084656
.8893236
.8431521
.6185827
.5271049
.4611275
.3476902
.2932638
. 15688452
.0804787
.0634495
.0472627
.7665373
.70303826
.6760082
.6350363
.58828855
.556119414
.5507909
.5349979
.5340877
.45803652
.43738885
.43551874
.42123208
.38688623
.38023705
.37970686
.37899055
.36876752
.3672989
.36542277
. 335685002
.29695845
.28939133
.2842734
.28045938
.2733246
.27130437
.2680205
.2631076
.2442477
.23576097
.20687795
.20586739
.19930742
.19773666
.196975676
.19488258
.193005662
.19057618
.19055473
.1847325
.1660785
.16568388
.16006923
.1537177

9.880071

18.
24,
29.
34,
39.
43.
46.
50.
53.
56.
58,
60.
62.
64.
66.
68.
70.
72.
73.
75.
76.
77.
79.
80.
81.
82.
82.
83.
84.
84,
85.
86.
86.
87.
87.
88.
88.
89.
89.
89.
90.
90.
91
91.
91.
92.
92.
92.
93
93.
93.
93
94.
94.
94,
94,
95.
95.
95.
95.
95.
96.
96.
96.
96.
96.
97.
97.
97.
97.
97.

432919
211536
414894
428178
323288
18851
691933
140427
210827
004173
56703
812187
928978
96881
877217
766594
60976
22833
76544
21657
6564255
857562
016365
09685
16029
20756
9741
67714
35315
98818
657647
12766
67845
21345
747536
205574
64296
078476
49971
8866
26683
64654

.02553

394295
7616
12702
462875 .
769834

.049225

333496
61395

.887276

158568
4266
689705
93395
169716
376595
58246
78177
97951
17648
37137
56438
75495
9455
13023
29631
462
62207
77579



compiler.text

<{globals, addresses>’
<{other, JumpsInl.G>
{xfersInlLG, CondJumpsInLG>
<other, xfersInlG>
<{globals, xfersInLG>
{localsIndir, JumpsInLG>
<JumpsInlG, LdImmedInLG>
<globalsIndir, CondJumpsInLG>
{xfersInLG, other>
C{addresses, AlulInlG>
{xfersInLG, LdImmedInLG>
{localslIndir, other>
<AlulnlLG, xfersInlG>
<globalsIndir, locals>
<LdImmedInlG, globals>
<other, addresses>
{globals, JumpsInlG>
<JumpsInlLG, other>
<localsIndir, globalsIndir>
<{globalsIndir, AlulnLG>
<globalsIndir, xfersInlLG>
{LdImmedInLG, TocalsIndir>
<CondJumpsInLG,addresses>
<LdImmedInLG, other>
<JumpsInLG, AlulnLG>
<{xfersInlLG, TocalsIndir>
<JumpsInLG, JumpsInLG>
<other, globalsIndir>
<JumpsInlLG, CondJumpsInlLG>
<JumpsInlG, addresses>
<xfersinLG, globalsIndir>
<xfersInlLG, addresses>
<AluInlG, globalsIndir>
<CondJumpsInlLG,globalsIndir>
<globalsIndir, globals>
{xfersInlG, AluInlG>
<{globals, globalsIndir>
<addresses, globalsIndir>
<JumpsInlG, localsIndird
<globalsIndir, addresses>
<JumpsInlLG, globalslIndir>
<globalsIndir, LdImmedInlLG>
<LdImmedInLG, globalsIndir>
<globalsIndir, localsIndir>
<globalsIndir, JumpsInLG>
<{globalsIndir, globalsIndir>

<globalsIndir,

other>
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171548,
170713,
163860,
162290,
153527,
143927,
136643,
135064,
133818,
133784,
121433,
118189,
106431,
96939,
90058,
67771,
65999,
61359,
52004,
43979,
40148,
38493,
28146,
25331,
18019,
15342,
15007,
14794,
14656,
10356,
10166,
4678,
4452,
4182,
3691,
3474,
2977,
2811,
2580,
2185,
627,
458,
418,
298,
60,

41,

36,

WWAOAINWWIOIOOOOOOODODODOOODODODOODODOODOOOOOODOODOOCOOODODOOOOCOOO

.14716284

. 14644654
.14056768
.139220856
.1317035
.12346811
.11721951
.11586496
.11479608
.11476692
.104171574
.101388705
.09130209
.08315934
.077256465
.068137512
.066617393
.052636962
.04461175
.037727487
.0344410564
.033021307
.024145112
.0217302568
.015457642
.013161169
.01287379
.012691067
.012572683
.008883917
.008720926
.0040130334
.0038191586
.003587538
.0031663325
.0029801788
.0025538263
.002411423
.002213259
.0018744074
.3787346e-04
.9289637e-04
.5858226e-04
.5664e~-04
.1471138e-05
.517195e-05
.0882683e-05

97.

98.
98.

99.
99
99
99
99.
99.
99.
99.
99.
99.

92295

.0694

20996
34918

.48089
.604355
.72157
.83744
.85224
.06701
.17118
.27257
.36387
.44703
.524284
.68242
.63904
.69167
.73628
.77401
.80845
.84147
.865616
.887344
.9028
.91596
.92883
.941562
.954094
.962975
.971695
.97671
.97953
.983116
.98628
.989265
.99182

99423

.996445
.99832
.99886

99925
99961
99987
99992
99996
99999

Page 32
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PAIR STATISTICS BY GROUP: MEMORY: LOADS VS STORES

116570187 total pairs

<loads, 1dstOtherJdumps>
<{loads, loads>
<1dstOtherJumps, loads>

(stores, loads>

<{loads, TdstOtherStackAlu>
<1dstOtherImmed, Toads>
<1dstOtherStackAlu,loads>
<1dstOtherJdumps, 1dstOtherImmed>
<1dstOtherImmed, 1dstOtherJumps>
<(loads, stores>
<1dstOtherStackAlu,stores>

<{loads, 1dstOtherImmed>
<1dstOtherJdumps, 1dstOtherStackAlu>
<loads, 1dstOtherXfers>
<1dstOtherStackAlu,1dstOtherImmed>
<ldstOtherXfers, stores>
<1dstOtherImmed, TdstOtherStackAlu>
{(stores, 1dstOtherImmed>
{stores, TdstOtherStackAlu>
<1dstOther, Toads>
<1dstOtherStackAlu,1dstOtherJumps>
{stores, stores>
<1dstOther, stores>

{stores, 1dstOtherJumps>
<1dstOtherStackAlu,1dstOtherStackAlu>
<1dstOtherImmed, stores>
<1dstOtherJumps, stores>
<1dstOther, TdstOtherStackAlu>
<1dstOtherJumps, 1dstOtherXfers>
<1dstOtherXfers, Toads>

<{stores, 1dstOtherXfers>
<{1dstOtherXfers, 1dstOtherJdumps>
<loads, 1dstOther>
<1dstOtherJumps, 1dstOtherJdumps>
{stores, TdstOther>
<1dstOtherXfers, 1dstOtherXfers>
<1dstOther, 1dstOtherXfers>
<1dstOther, 1dstOther>
<1dstOtherImmed, TdstOtherXfers>
{ldstOtherJdumps, 1dstOther>
<1dstOther, 1dstOtherImmed>
<1dstOtherXfers, 1dstOther>
<1dstOtherImmed, 1dstOtherImmed>

<1dstOtherStackAlu,1dstOther>
<1dstOtherStackAlu,1dstOtherXfers>

<1dstOtherXfers,
<1dstOther,

<1dstOtherImmed,
<1dstOtherXfers,

TdstOtherImmed>
1dstOtherdumps>
1dstOther>
1dstOtherStackAlu>

15648940,
14945206,
11746810,
7082651,
6905704,
5945344,
5850995,
5842182,
4221701,
3930972,
3762038,
3328861,
2195576,
2082669,
2073879,
1828945,
1793968,
1561322,
1541986,
1412000,
1096110,
1069100,
1030665,
935308,
847086,
823462,
770910,
666933,
613631,
570235,
543084,
350453,
350359,
348278,
344352,
306705,
240593,
230342,
229615,
227538,
224138,
197321,
193138,
168210,
145655,
121433,
111004,
109926,
22854,
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13.424479
12.820779
10.077028

6

.0758686
5.924074
5.1002274
5.0192895
5.0117292
3.6215956
3.3721936
3.227273
2.855671
1.88348
1.7866224
1.7790818
1.5689647
1.5389596
1.3308051
1.3227962
1.2112875
0.94030056
0.9085513
0.8841583
0.80235615
0.72667465
0.7064088
0.6613269
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

57212996

.52640476
.48917742
.46588588
.3006369
.30055628
.2987711
.29540315
.2631076
.20639327
.19759941
.19697576
.195194
.1922773
.16927228
.16568388
.14429933
.12495048
.104171574
.09522504
.09430027
.019605355

99

.424479
.245258
.32229
.398155
.322227
. 422455
.441746
. 453476
.07507
.447266
.67454
.53021
.41369
.20031
.97939
.548355
.08732
.41812
. 74092
.95221
.89251
.80106
.68522
.48757
.21425
.920654
.58198
.164106
.68051
. 169685
.635574
.93621
.23677
.5356545
.83095
.094055
.300446
. 49805
.69502
.89021
. 08249
.25176
. 41745
.56175
99.
99.
99,

68671
79088
8861
9804

100.00001,
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PAIR STATISTICS BY GROUPS.ALU INPUTS
116570187 total pairs

<aiMem2,
<aiAluCbr,
<aiMem2,
<aiMem2,
<ailmmed,

<aiMem3Plus,

<aiMem2,
<aiAluCbr,
<aiAlu,
<aiCmplx,
_<aiAlu,
<ailmmed,
<aiMem2,
<aiMem2,

<aiMem2Plus,

<aiAluCbr,
<aiAlu,
<aiMem2,
<ailmmed,
<aidump,

<aiMem3Plus,
<aiMem3Plus,

<aiCmpix,
<ailmmed,
<aiAlu,
<aiAluPlus,
<aiAlu,
<aiMem2,
<aiMem2,
<aiAlu,

<aiMem2Plus,
<aiMem2Plus,

<aiAlu,
<aiAlu,
<aiCmplx,

<aiMem2P1lus,
<aiMem3Plus,

<aidump,
<aiMem2P1lus
<aiMem2Plus
<ailmmed,

<aiMem3Plus,

<aiMem3,
<aiAluCbr,
<ailmmed,
<aiCmplix,
<aiAluCbr,
<aiAlu,
<aiAluCbr,
<aiCmplix,
<ailmmed,
<aiMem3,
<aiCmplx,

<aiMem2P1lus,

<ailmmed,

<aiMem3Plus,

<aiAluPlus,
<aiMem2,

<aiMem2P1lus,

<aiMem3,
<aiMem3,
<aiAluPlus,
<aidump,
<aiAluPlus,
<aiCmplx,
<aidump,

<aiMem3Plus,
<aiMem2P1us,

<ailmmed,
<aiCmplx,
<aiMem3,
<aiMem3,

aiMem2)>
aiMem2>
aiAluCbr>
aiAlu>
aiMem2>
aiAluCbr>
aiMem3Plus>
ailmmed>
aiMem2>
aiMem2>
aiMem3Plus>
aiAluCbr>
ailmmed>
aiMem2Plus>
aiMem2>
aiAlw
ailmmed>
aiCmpix>
aiAluw>
aiMem2>
aiMem2>
ailmmed>
aiAlu>
aiCmplx>
aiMem2Plus>
aiMem2>
aiAlu>
aiAluPlus>
aiJump>
aidump>
aiMem2Plus>
aiAluCbr>
aiAluCbr>
aiCmplix>
aiCmpix>
aiMem3>
aiCmp1x>
aiCmp1x>

,aiATw
,aiCmp1x>

aiAluPlus>
aiAlu>
aiMem2>
aiJump>
aidump>
ailmmed>
aiCmpix>
aiMem3>
aiMem2Plus>
aidump>
aiMem3Plus>
aiMem2Plus>
aiAluCbr>
ailmmed>
ailmmed>
aiJump>
aiMem2Plus>
aiMem3>
aidump>
aiCmp1x>
aiAlu>
aiAluCbr>
aiAlu>
ailmmed>
aiMem2Plus>
ailmmed>
aiMem2Plus>
aiMem3Pius>
aiMem2Plus>
aiAluPlus>
aiAluCbr>
ailmmed>

116586859,
10602311,
8669873,
7844404,
6157475,
6142388,
5732438,
5705539,
5201676,
4161494,
3722831,
35679173,
3432140,
3045766,
2471792,
2301889,
2181620,
1910017,
1637670,
1673477,
1416408,
1141409,
1084309,
805619,
801651,
787620,
778447,
737893,
722871,
604901,
573936,
564857,
555867,
437983,
435587,
410184,
404927,
391111,
385687,
370115,
339449,
338884,
323824,
318615,
318517,
295242,
222470,
220730,
213638,
208791,
202604,
200335,
200094,
196857,
193138,
166652,
162178,
149076,
145229,
104879,
84430,
83422,
80405,
80051,
79398,
76430,
716562,
63395,
53242,
51191,
41841,
32527,

OO0 OOOOODO OO0 ODOOOOOOODOOCOOOOOOOOOOOOOCOOC OO0 OO O R ERIMEERNNNWWWRELELOIINIOENOD
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FOR MEMORY ADDRESS

.939814
.095217
.4374704
. 7293396
.282204
.269262
.917585
.89451
.46227
.5699472
.1936393
.0704017
.9442692
.6128173
.1204324
.9746808
.87156077
.6385125
.4047932
.3498108
.2150688
.9791603
.9301769
.6911021
.6876981
.6756616
.66779256
.6330032
.6201165
.5189167
.49235623
.48456388
.4768518
.37572474
.37366934
.35187726
.34736755
.33551548
.33086247
.31750398
.2911971
.2907124
.27779315
.2733246
.27324054
.253274
.1908464
.18935373
.18326984
.17911184
.1738043
.17185783
.1716511
.16887424
.16568388
. 1429628
.13912476
.1278852
.12458503
.08997069
.072428465
.07166375
.068975616
.06867194
.06811175
.06556565
.061466832
.054383545
.04567377
.043914313
.035893397°
.027903361

9.939814

19.
26.
33.
38.
43.
48.
53.
58.
61.
64.
67.
70.

73

84
85

89
90
90
91
91
92

93

93
93

95

03503
4725
20184
484043
753304
670887
665395
027664
59761
79125
86166
80692

.41874
75.
77.
79.
81.
82.
83.
.99353
.97269
86.
87.
88.
88.
.625114
.25812
.878235
.39715
.8895
.37407
92.
.22665
.60032
.952194
94,
94,
94,
95.
95.
.86536
96.
96.
96.
96.
97.
97.
97.
97.
97.
98,
98.
98.
98.
98.
98.
98.
99.
99.
99.
99.
99.
99.
99.
.57731
.63878
.69316
.73884
.78275
.81865
.84655

53917
51385
38535
023865
42866
778465

90286
59396
28166
95732

85092

29956
63508
96594
28345
574646

14315
41647
68971
942986
133835
32319
50646
68558
85938
03124
202896
37177
53746
68042
81954
947426
072014
16199
23441
30598
374954
44363
51174
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<ailmmed,
<aiMem3,
<aiAluPlus,
<aidump,

<aiMem2P1lus,

<aidump,
<aiMem3,

<aiMem3Plus,

<aiAluPlus,
<aiAlu,
<aiAluPlus,

<aiMem3Plus,

<aiCmplx,
<aiCmplx,
<aidump,

<aiMem3Plus,

<aiAluPlus,
<aiMem3,
<aidump,
<aidump,

aiMem3>
aiJump>
aidump>
aiATuCbr>
aiAluPlus>
aiMem2Plus>
aiMem3>
aiMem3Plus>
aiAlu>
aiAluPlus>
aiCmplix>
aiMem3>
aiMem3Plus>
aiMem3>
aiMem3Plus>
aiATuPlus>
aiMem3P1lus>
aiMem3Plus>
aiMem3>
aiJump>

30367,
26395,
23594,
14656,
13940,
12227,
12211,
106562,
10289,
10089,
5370,
3286,
2308,
945,
817,
687,
570,
361,
116,
7,

DO WPHhOAONDDROODOODODODOOOODOOOCO
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.0260504
.022643013
.020240166
.012572683-
.011958461
.010488961
.010475235
.009137842
.008826442
.008654872
.0046066666
.0028189028
.0019799232
.1067050-04
.0086536e-04
.8934455e-04
.889758e-04
.0968466e-04
.9510866-05
.0049653e-06

99.8726
99.89524
99.91548
99.928055
99.94001
99.9506
99.960976
99.970116
99.97894
99.987595
99.9922
99.99502
99.997
99.99781
99.99851
99.9991
99.99959
99.9999
100.0

100.00001

Page

35
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OPCODES SORTED BY SINGLE OCCURENCE FREQUENCY

Opcode  Count Per Cent Cum Percent
JINCB 23991607, 10.2906275 10.2906275
LLO 20882147, 8.9569 19.247528
RF 17463158, 7.4904056 26.737934
LIW 12610361, 5.4089136 32.146847
ADD 115616841, 4.939874 37.08672
RO 10817909, 4.6400843 41.726803
PUSH 8182853, 3.5098395 45.23664
LGO 6967303, 2.9884584 48.225098
LL1 5605261, 2.404243 50.62934
RET 4139512, 1.7755449 52.404884
LL2 3781745, 1.6220894 54.026974
LIB 3717147, 1.5943816 55.621357
LI0 3594730, 1.5418737 57.16323
LLB 3430454, 1.4714115 58.634644
PLO 3144341, 1.34869 59.983334
RXLP 3133505, 1.3440423 61.327377
JZEQB 3086260, 1.3237777 62.651154
INC 2954754, 1.2673712 63.918526
LGB 2908696, 1.2476157 65.16614
LL3 2860550, 1.2269647 66.393105
RILP 2730841, 1.1713291 67.56443
JB 2644455, 1.1342759 68.69871
LI1 2609636, 1.1193411 69.81805
SL1 2346204, 1.0063483 70.824394
23717 2292541, 0.9833308 71.807724
SLO 2286276, 0.98064356 72.78837
SLB 2254568, 0.9670431 73.75541
JEQB 2241176, 0.96129894 74.7167056
JNEB 2174935, 0.9328865 75.64959
JuLB 1931167, 0.82832804 76.47792
LG1 1653831, 0.7093714 77.187294
LLS 1629637, 0.6989939 77.88629
WXLP 1600935, 0.6866829 78.572975
SuB 1504900, 0.64549093 79.21847
LI2 1471740, 0.6312678 79.84974
LLDB 1465776, 0.6287097 80.47845
SLDB 1419336, 0.60879035 81.087234
SL2 1376542, 0.59000569 81.67724
RSTR 1350516, 0.5792716 82.25651
LADRB 1210940, 0.51940384 82.77591
SL3 1192021, 0.5112889 83.2872
LI3 1175431, 0.5041731 83.791374
LL4 1166026, 0.50013905 84.29151
Ju 1149992, 0.49326162 84.784775
WF 1128552, 0.48406549 85.26884
SHIFT 1073320, 0.46037502 85.72921
WILP 1053146, 0.45172186 86.18093
SL4 959190, 0.41142168 86.592354
JUGB 957275, 0.41060028 87.00295
PL1 928234, 0.39814386 87.4011 .
WSTR 853747, 0.3661944 87.767296
PL2 834472, 0.35792687 88.12522
LG6 780393, 0.33473096 88.45995
LG5 764367, 0.327857 88.78781
LL6 723409, 0.31028905 89.0981
LLKB 714007, 0.30625627 89.40436
SGB 693947, 0.29765203 89.70201
SL5 660092, 0.28313074 89.985146
RIGP 645873, 0.2770318 90.26218
LINT 605516, 0.25972164 90.5219
AND 603497, 0.25885563 90.780754
MUL 586483, 0.25155787 91.03231
JIW 555268, 0.23816895 91.27048
WSF 537936, 0.23073483 91.50121
SL6 | 535088, 0.22951322 91.73073
LG4 534721, 0.22935581 91.96008
JNE7 534244, 0.22915123 92.18923
LG3 531908, 0.22814927 92.41738
JLB 483964, 0.20758481 92.62497
RB 460332, 0.19744844 92.82242
RILO 440372, 0.18888706 93.01131
LI5 435327, 0.18672313 93.19803

0.18070273 93.37873

JULEB 421291,
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JNE4 411515, 0.17650955 93.556524
SG1 407335, 0.17471662 93.72995.
R1 405708, 0.17401876 93.90397
JNES 399423, 0.17132297 94.075294
wB 392025, 0.16814978 94.24345
PL3 383044, 0.16429758 94.407745
JNEQ 380865, 0.16336296 94.571106
JEQS 344231, 0.14764967 94.71876
EFCB 342170, 0.14676566 94,865524
DBL 341387, 0.1464298 95.011955
LG2 340142, 0.145895681 965.15785
GADRB 337893, 0.14493114 95,30278
JGB 337887, 0.14492856 95,447171
EXCH 332629, 0.14267326 95.59038
_RFC 303131, 0.13002081 95.7204
LI4 295750, 0.12685491 95.84725
SFC 289729, 0.12427235 95.97153
LG7 288892, 0.123913336 96.09544
LL7 286525, 0.122898054 96.21834
JUGEB 277920, 0.119207155 96.33755
SL7 276920, 0.11877823 96.45633
BLTC 274127, 0.117580256 96.573906
EFC1 269551, 0.115617466  96.68952
J2 258409, 0.11083838 96.80036
Wo 256547, 0.11003972 96.9104
LFCB 241217, 0.10346428 97.01386
SGO 236538, 0.10145733 97.11532
J3 234348, 0.10051798 97.215836
EFC4 219011, 0.09393954 97.30978
bpup 217300, 0.09320565 97.402985
POP 198773, 0.08525894 97.48824
JNE2 195717, 0.083948135 97.57219
JEQ7 193484, 0.08299035 97.65518
JEQ4 192166, 0.08242502 97.73761
EFC5 191006, 0.08192747 97.819534
LGDB 186500, 0.079994726  97.89953
LFC1 174262, 0.074745563 97.97427
EFC2 1561590, 0.065020914 98.03929
WSB 160648, 0.064616866 98.103905
LFC7 142077, 0.060940542 98.16485
JLEB 137744, 0.059082007 98.22393
LFC2 136215, 0.05842617 98.28236
LFC4 1321561, 0.05668302 98.33904
BLT 131402, 0.05636176 98.3954
LFC3 130268, 0.05587535 98.45128
LI6 123858, 0.05312593 98.5044
LFC6 116650, 0.050034232 98.554436
JEQ3 110792, 0.047521586 98.60196
EFC3 107524, 0.046119857 98.64808
EFC15 107069, 0.045924692 98.694
EFCO 103615, 0.044443183 98.73844
LINKB 102080, 0.04378478 98.78223
JGEB 100623, 0.043159838 98.825386
Ja 99520, 0.04268673 98.86807
MISC 99438, 0.042651563  98.91072
CATCH 98437, 0.042222204 98.95294
SGDB 98238, 0.042136846  98.99508
DADD 95985, 0.041170478 99.03625
EFC11 94752, 0.04064161 99.07689
J6 93153, 0.03995576 99.116844
EFC7 90955, 0.039012976 99.15586
JNES 90359, 0.03875734 99.19462
JNE3 82819, 0.035523233 99.23014
J5 80986, 0.034737015 99.26488
IWDC 75894, 0.032552924  99.29743
pwbC 75689, 0.032464993  99.329895
WSDB 66335, 0.028452816  99.358345
DESCB 66047, 0.028329287 99.38667
DUCOMP . 65284, 0.028002014  99.41467
JNEG 63357, 0.027175474  99.44185
DsSuB 63112, 0.027070384  99.46892
RDO 58646, 0.025154803  99.49407
EFC9 58270, 0.024993525 99.519066
J7 57540, 0.02468041 99.54375
WS0 51399, 0.022046375 99.565796
R3 49757, 0.021342077 99.587135
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DIV 49019, 0.021025531 99.60816
J8 48608, 0.020849242 99.62901
OR 45384, 0.019466383 99.648476
KFCB 43245, 0.018548912 99.66702
EFC14 43044, 0.018462696 99.685486
SG3 34216, 0.014676137 99.700165
‘EFC6 33750, 0.014476266 99.71464
JEQS8 33459, 0.0143514395 99.72899
LFC6 31631, 0.01352447 99.742516
LFC11 31327, 0.013436971  99.75595
LFC8 30067, 0.0128965235 99.768845
R4 29708, 0.012742537 99.7815686
DESCBS 25289, 0.010847113  99.792435
RBL 24668, 0.0105807495 99.80302
XOR 24146, 0.010356851 99.81337
JEQB 23846, 0.010228173  99.8236
W2 23821, 0.01021745 99.83382
NEG 23119, 0.009916344  99.843735
RDB 22649, 0.009714747  99.85345
SG2 21946, 0.009413213 99.86286
Wi 21213, 0.00909881 99.87196
EFC10 21050, 0.009028894  99.88099
R2 20836, 0.008937105  99.88992
EFC8 20137, 0.008637286  99.89856
DCOMP 19972, 0.008566513 99.90713
LDIV 19322, 0.008287711  99.91541
WDo 19149, 0.008213507 99.92363
J9 17807, 0.0076378875 99.93127
JEQS 17627, 0.0075606813 99.93883
LFC16 17170, 0.0073646617 99.94619
EFC13 16254, 0.00654284 99.952736
LINI 12611, 0.005409188 99.958145
LFCS 12138, 0.0052063055 99.96335
LFC156 11986, 0.0051411085 99.96849
WDB 10686, 0.00456835047 99.973076
MRE 10248, 0.0043956356 99.97747
WBL 10124, 0.0043424482 99.98181
EFC12 8703, 0.003732944  99.98554
MXW 8686, 0.0037256525 99.989265
ME 4741, 0.002033539 99.9913
MXD 4722, 0.0020253892 99.993324
ALLOC 3859, 0.001655226  99.99498
FREE 3120, 0.0013382496 99.996315
DST 2277, 9.766649e-04 99.99729
LSTF 1878, 8.055233e-04 99.9981
LFC14 16547, 6.635487e-04 99.998764
LFC12 1345, 5.769067e-04 99.999344
JEQ2 880, 3.7745502e-04 99.99972
BLTL 189, 8.106705e-05 99.9998
BITBLT 156, 6.691248e-05 99.99987
WFS 84, 3.6029797e-05 99.99991
RFS 60, 2.5735569e-05 99.99993
REQUEUE 19, 8.149597e-06 99.99994
NOTIFY 14, 6.0049653e-06 99.99995
LST 14, 6.0049653e-06 99.999954
BCAST 9, 3.8603354e-06 99.99996
PORTO 6, 2.573557e-06 99.99996
STOP 4, 1.7157047e-06 99.99996
PORTI 4, 1.71657047e-06 99.99996
STARTIO 3, 1.2867785e-06 99.99996
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PAIRWISE FREQUENCIES

<RF,JZNEB> 66911567 2.441086 2.441086
<JINEB,LLO> 65659746 2.427613 4.868699
<LLO,RF> 65415168 2.3227072 7.1914062
<JINEB,LIW> 5258551 2.265653 9.446936
<LIW,R0> 6252761 2.2530422 11.699978
<RO,JZNEB> 5236077 2.2458904 13.9458685
<ADD,RF> 2993741 1.2840937 15.229962
<LGO,ADD> 2653170 1.138014 16.367977
<LLO,LGO> 1910544 0.81948223 17.187458
<PUSH, LIB> 755166 0.32391045 17.51137
<JULB, PUSH> 639773 0.27441537 17.785784
<JZEQB,LLO> 598163 0.25656774 18.042353
<PLO,LIW> 493560 0.2117008 18.2540563
<{SLB, PUSH> 484030 0.20761313 18.461666
<2377 ,SHIFT> 471597 0.20228028 18.663946
<LLO,ADD> 460288 0.19742955 18.861376
<ADD,WF> 453667 0.19458963 19.0559656
<LIW,JEQB> 450429 0.19320077 19.249166
<JEQB,LLO> 449208 0.19267704 19.441843
<RF,JZEQB> 448713 0.19246473 19.63431
<LGB,RXLP> 438629 0.18813944 19.822449
<LLB,JuLB> 400115 0.17161979 19.994068
<PUSH, SLB> 377140 0.16176522 20.155834
<RXLP,LLB> 352625 0.15125008 20.307083
<RF,LI1> 344842 0.14791176 20.454994
<LI1,SuB> 331984 0.14239662 20.597391
<LIB,JNEB> 329862 0.14148643 20.738878
<JNEB, PUSH> 306950 0.13165889 20.870539
<JUGB, PUSH> 306450 0.13144443 21.001982
<ADD,SLB> 306222 0.13134663 21.13333
<JEQB, PUSH> 288898 0.1239159 21.257244
<LLO,RET> 288122 0.12358307 21.380825
<RF,PLO> 284263 0.12192783 21.502754
<INC,LLB> 282583 0.121207225 21.623962
<SLB,LGB> 280299 0.120227575  21.74419
<LIZ,JNEB> 280207 0.120188105 21.864376
<LIB,ADD> 279860 0.12003927 21.984417
<PLO,JZEQB> 270569 0.11605412 22.100471
<LLB,INC> 258809 0.11100994 22.21148
<LL1,INC> 258791 0.11100223 22.322483
<WXLP,LLB> 258583 0.110913014  22.433397
<LGO,RXLP> 257839 0.11059389 22.54399
<JINEB,LL1> 255499 0.1095902 22.65358
<LLO,LIO> 255289 0.10950012 22.763079
<SLO,LLO> 254404 0.10912052 22.8722
<LL3,JuLB> 252876 0.108465136  22.980667
<RET,RET> 250549 0.10746703 23.088133
<LLB,WXLP> 241765 0.10369934 23.191832
<PUSH,RXLP> 241647 0.10364871 23.29548
<RF,LI2> 239111 0.10256095 23.39804 .
<PUSH, LIN1> 237823 0.10200851 23.500051
<LIN1,ADD> 236826 0.10158087 23.601631
<LL1,LLO> 233902- 0.10032668 23.701958
<INC,LL3> 232079 0.099544754  23.801502
<RF,LI3> 224508 0.09629735 23.8978
<z377,PL0O> 224490 0.096289635  23.99409
<JB,RET> 223160 0.095719156  24.08981
<SL1,LL2> 218257 0.09361613 24.183426
<MUL, PUSH> 218205 0.093593836  24.27702
<ADD, JB> 212798 0.091274624  24.368294
<LG4,ADD> 211595 0.09075863 24.459053
<LIW,AND> 210360 0.09022891 24.,549282
<RILP,RILP> 202513 0.08686313 24.636143
<LG1,ADD> .200464 0.08598425 24.722128
<LI2,MUL> 197919 0.084892635 24.80702
<LLZ,LL1D> 197032 0.08451218 24.8915633
<PUSH,JZEQB> 189788 0.08140504 24.972939
<z377,LLB> 189446 0.081258345  25.0542
<ADD,R1> 188432 0.08082341 25.13502
<JNEB,LLO> 186896 0.080164585  25.215185
<(SHIFT,JZNEB> 182472 0.07826701 25.293451
<PUSH, SL1> 181315 0.07777074 25.371222
<LLO,JZEQB> 179015 0.07678422 25.448006
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<LLB,L10>
<SLO,RILP>
<LIO,RSTR>
CRXLP,LGB>
CWSTR,LL1>
<LL1,RSTR>
<RSTR,LLDB>
<LLDB,WSTR>
<RF,LIB>
<WSF, PUSH>
<LGB,JEQB>
<LGB,ADD>
<RF,LLO>
<LL1,JINEB>
_<SL1,PLO>
<LLKB,RB>
<L10,JUGB>
<LLO,JB>
<LI1,JNEB>
<LI0,WSTR>
<LL2,LL0>
<JNEZ,LLO>
<RF,LL2>
<LL2,INC>
<LL1,LI1>
<RET,SL1>
<ADD,RFC>
<LI5,ADD>
<JINE5,LLO>
<PLO,LGO>
<INC,SG1>
CRILP,JNEB>
<LG1,INC>
<JZEQB,LLB>
<SG1,PUSH>
<z377,5L0>
<LIB,JEQB>
CINE7,LLO>
<LL3,INC>
<RXLP,LL1>
<LI3,JINEQ>
<JB,LGO>
<L10,JB>
<LL5,ADD>
<PLO,LIB>
<LL1,L60>
<LL2,JINE5>
<LI1,JINET>
<LL2,RXLP>
<LIB,JIW>
<ADD,R0>
<SL1,LLO>
<LIW,JINE4>
<PUSH,SLDB>
<JLB, PUSH>
<LL1,LL6>
<PUSH,SL3>
<LI0,WSF>
<JB,PLO>
<RFC,RET>
<SL6,PUSH>
CRILP,ADD>
<LL3,SUB>
<LG6,ADD>
<JZEQB,LL1>
<JEQB,LL2>
<ADD,LI0>
<SL2,LL0>
<LL1,WXLP>
<LLO,LI5>
<WSTR,RILP>
<LLO,INC>
<SL2,LL3>
<INE4,LLO>
<1.G2,ADD>
<JIW,LLO>

178884 ..

178710
178644
177695
176942
176232
174197
174194
174133
173734
173660
170721
168287
168236
165243
164884
164853
163462
163298
160805
158720
158441
156522
154812
154172
153251
151554
151271
149880
149408
148065
148052
148051
147939
147576
147521
146727
146117
146067
143926
143804
143725
143511
141983
141279
140813
138315
137772
137508
137484
137343
135638
134568
133164
133094
132025
131173
131144
130869
130707
130467
129881
129596
129421
128626
127896
127141
126719
125154
124871
124677
123494
121614
121445
120513
120262
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.07672802
.07665339
.076625085
.07621803
.07589506
.07516158
.074717646
.07471636
.074690194
.07451905
.074487314
.073226695
.0721827
.072160816
.07087704
.07072306
.07070976
.070113125
.07004278
.06897347
.06807916
.06795949
.06713638
.06640291
.0661284
.06573336
.065005474
.06488409
.06428745
.064085
.06350895
.06350338
.06350294
.063454905
.06329921
.063275614
.06293505
.0626734
.06265196
.061733627
.061681294
.061647415
.06155562
.060900216
.060598254
.06039838
.069326916
.06909401
.068980775
.06897049
.068910007
.068178687
.06771973
.067117515
.0567087493
.06662898
.066263533
.066251097
.066133132
.0560636562
.055960708
.0557093567
.056558711
.056561205
.0556171056
.06485794
.0545341
.064353094
.053681827
.056356044
.06347722
.0529698
.06216342
.052090936
.05169118
.05158352
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.524734
.601387
.678015
.75423
.830126
.905287
.980006
.054722
.129414
.20393
.278418
.361643
.423826
. 495987
.566866
.63759
.7083
.778412
.848454
.917427
.985508
.063467
.120602
.187004
.253134
.318869
.383873
.448755
.513044
57713
.640638
.70414
.767643
.831099
.894398
.967674
.020609
.083282
. 145937
.207668
.269348
.330997
.392563
.453451
.514051
.57445
.633776
.692871
.75185
.810823
.869734
.92791
.985632
.042747
.099836
.166464
.212729
.26898
.32511
.381176
.437138
.492846
.548433
.603943
.659117
.713974
.768509
.822863
.876541
.930103
.98358
.03655
.088715
.140804
.192493
.24408

Page
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<RET,SL2> 119142 0.05110312 30.295185

>

a=ask questions,
c=input comment string,
_f=usefile name,

g=print opcode Groups,
k=KILL paircounts.log,
0=01d data(add it to current table)
p=process table,

q=QUIT

r=regular option,
s=save it,

z=Zero current table

>

Page
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PRINC OPS
Ld/Store

LLO LL1
SLO SL1
PL1 PL2
LG7 LGB
Ld Immed

LIO LI1
LIW LINB
R/W

LADRB  GADRB
R4 RB
WDB WDO
WSo WSB
WDBL RXLPL
WSTRL  RFL
Stack Ops
PUSH POP
Jumps

J2 J3
JIiB JIwW
CondJumps
JEQ2 JEQ3
JNE3 JNE4
JGB JLEB
ALU Ops

ADD suB
XOR SHIFT
Xfers

EFCO EFC1
EFC10 EFC11
LFC4 LFC5
LFC14 LFC15
Misc

NOOP LP
z275 2276
FREE IWDC
LST LSTF
Processes

ME MRE

LL2
SL2
PL3
L.GDB

LI2

LCO
Wo
RSTR
WSF
WXLPL
WFL

EXCH

J4

JEQ4
JNES
JuLB

MUL
DADD

EFC2
EFC12
LFC6
LFC16

z174
z277
DWDC
z373

MXW

LL3
SL3
LGO
SGO

LI3

75

w1
WSTR
WsDB
RXGPL
RFSL

LINKB

Jb

JEQS
JNE6
JUGEB

DBL
DSuB

EFC3
EFC13
LFC7
LFCB

z175
DESCB
sTOP
WR

MXD
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LL4 LL5 LL6
SL4 SL5 SL6
LG1 LG2 LG3
SG1 SG2 SG3
LI4 LI5 LI6

76 77 RO

w2 wB RF
RXLP WXLP RILP
RFC RFS WFS
WXGPL  RILPL WILPL
WFSL

bup NILCK  NILCKL
J6 J7 J8
JEQ6 JEQ7 JEQ8
JNE7 JNES8 JNE9
JUGB JULEB JZEQB
DIV LDIV NEG
DCOMP  DUCOMP ADDO1
EFC4 EFC5 EFC6
EFC14 EFC15 EFCB
LFC8 LFC9 LFC10
SFC RET LLKB
z176 z177 2271
DESCBS BLT BLTL
CATCH  MISC BITBLT
RR BRK 2377
NOTIFY BCAST REQUEUE

LL7
SL7
LG4
SGB

LIN1

R1

WF
RIGP
RBL
RIGPL

BNDCK

J9

JEQ9
JNEB
JZNEB

INC

EFC7
LFC1
LFC11
PORTO

z272
BLTC
STARTIO

LLB
SLB
LG5
SLDB

LINI

R2
RDB
WILP
WBL
WIGPL

JB

JEQB
JLB

AND

EFC8
LFC2
LFC12
PORTI

z273
BLTCL
JRAM

Page

LLDB
PLO
LG6
SGDB

LIB

R3
RDO
RILO
RDBL
RSTRL

Ju

JNE2
JGEB

OR

EFC9
LFC3
LFC13
KFCB

z274
ALLOC
DST
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LOCALS VS GLOBALS GROUP ..

BRK

locals
LLO LL1 LL2 LL3
SLO SL1 SL2 SL3
PL1 PL2 PL3 LADRB
lTocalsIndir
RXLP WXLp RILP WILP
globals
LGO LG1 LG2 LG3
SGO SG1 " 8G2 SG3
globalsIndir

_ RIGP RXGPL  WXGPL  RIGPL
addresses
LCO 75 76 77
Wwo w1 w2 w8
RSTR WSTR Wso WSB
WBL RDBL WDBL RSTRL
xfersInlLG
EFCO EFC1 EFC2 EFC3
EFC10 EFC1t EFC12 EFC13
LFC4 LFC5 LFC6 LFC7
LFC14 LFC15 LFC16 LFCB
LdImmedInLG
LIO LIt LI2 LI3
LIW LINB
AlulInlG
ADD SUB MUL DBL
XOR SHIFT  DADD DSuB
CondJumpsInLG
JEQ2 JEQ3 JEQ4 JEQ5
JNE3 JNE4 JNE5 JNEG
JGB JLEB JULB JUGEB
JumpsInLG
J2 J3 Ja J5
JIB JIW .
other
NOOP ME MRE MXW
POP EXCH LINKB  DUP
z177 2271 2272 2273
BLT BLTL BLTC BLTCL
MISC BITBLT STARTIO JRAM

2377

LLA
SL4
SLDB

RILO

LG4
SGB

WIGPL

RO

RF
WSF
WSTRL

EFC4
EFC14
LFC8
SFC

LI4

DIV
DCOMP

JEQ6
JNE7
JUGB

J6

MXD
NILCK
2274
ALLOC
DST
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LS
SL5

RXLPL

LG5
GADRB

R1
WF
WsDB
RFL

EFC5
EFC15
LFC9
RET

LI5

LDIV
pucomp

JEQ7
JNE8
JULEB

J7

NOTIFY
NILCKL
2275
FREE
LST

LL6
SL6

WXLPL

LG6
SGDB

R2

RDB
RFC
WFL

EFC6
EFCB
LFC10
PORTO

LI6

NEG
ADDO1

JEQ8
JNESQ
JZEQB

J8

BCAST
BNDCK
2276
IWDC
LSTF

LL7
SL7

RILPL

LG7

R3
RDO
RFS
RFSL

EFC7
LFC1
LFC11
PORTI

LINI

INC

JEQ9
JNEB
JINEB

J9

REQUEUE
2174
z277
DWDC
z373

LLB
SLB

WILPL

LGB

R4
wDB
WFS
WFSL

EFC8
LFC2
LFC12
KFCB

LINI

AND

JEQB
JLB

JB

LP
z175
DESCB
STOP
WR

Page

LLDB
PLO

LGDB

RB
WDo
RBL
LLKB

EFC9
LFC3
LFC13

LIB

OR

JNE2
JGEB

JW

PUSH
z176
DESCBS
CATCH
RR
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MEMORY: LOADS VS STORES

Toads

LLO LL1 LL2
LGO LG1 LG2
RO R1 R2
RXLP RILP RIGP
RILPL  RIGPL RSTRL
stores

SLO SL1 SL2
PL1 PL2 PL3
w2 wB WF
WSF WSDB WFS
WFL WFSL SLDB
TdstOtherImmed

LIO LI1 LI2
LIW LINB LCO
1dstOtherJumps

J2 J3 J4
JEQ2 JEQ3 JEQ4
JNE3 JNE4 JNES
JGB JLEB JuLB
TdstOtherStackAlu

LP PUSH POP
MUL DBL DIV
DADD pSuB DCOMP
TdstOtherXfers

EFCO EFC1 EFC2
EFC10 EFC11 EFC12
LFC4 LFC5 LFC6
LFC14 LFC15 LFC16
1dstOther

NOOP ME MRE
75 76 77
2273 z274 2275
BLTC BLTCL  ALLOC

STARTIO JRAM DST

LL3
LG3
R3
RILO
RFL

SL3
SGO
WDB
WBL
SGDB

LI3

J6
JEQS
JNES
JUGEB

EXCH
LDIV
pucomp

EFC3
EFC13
LFC7
LFCB

MXW
LINKB
2276
FREE
LST

LL4
LG4
R4
RFC
RFSL

SL4
SG1
WwDo
wDBL

LI4

J6
JEQG
JNE7

JUGB °

bup
NEG
ADDO1

EFC4
EFC14
LFC8
SFC

MXD

z174
2277
IWDC
LSTF
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LLS
LGS
RB

RFS

SL6
SG2
WSTR
WXLPL

LIb

J7
JEQ7
JNE8
JULEB

NILCK
INC

EFC5
EFC15
LFC9
RET

NOTIFY
z175
LLKB
DWDC
2373

LL6

* LGB
RF

RBL

SL6
SG3
WXLp
WXGPL

LI6

J8
JEQ8
JNES
JZEQB

NILCKL
AND

EFC6
EFCB
LFC10
PORTO

BCAST
z176
DESCB
STOP
WR

LL7
LG7
RDB
RDBL

SL7
SGB
WILP
WILPL

LIN1

Jg
JEQ9
JNEB
JZNEB

BNDCK
OR

EFC7
LFC1
LFC11
PORTI

REQUEUE
z177
DESCBS
CATCH
RR

LLB
LGB
RDO .
RXLPL

SLB
wWo
WSO
WIGPL

LINI

JB
JEQB
JLB
JIB

ADD
XOR

EFC8
LFC2
LFC12
KFCB

LADRB
z271
BLT
MISC
BRK

Page

LLDB
1GDB
RSTR
RXGPL -

PLO
Wi
WSB
WSTRL

LIB

JW
JNE2
JGEB
JIW

SuB
SHIFT

EFCO
LFC3

. LFC13

GADRB
z272
BLTL
BITBLT
2377
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ALU INPUTS FOR MEMORY ADDRESS

aiJump

J2 J3
aiAtuCbr
JEQ2 JEQ3
JNE3 JNEA4
JGB JLEB
aiCmplix

ME MRE
z174 2175
z272 2273
EFC4 EFCH
EFC14 EFC15
LFC8 LFC9
SFC RET
FREE STOP
BRK 2377
aiMem2

LLO LL1
SLO SL1
PL1 PL2
LG7 LGB
RDO wDO
aiMem3

R1 R2
WSB wSDB
aiAlu

NOOP LADRB
BNDCK  ADD
DADD DsSuB
ailmmed

LIO LI1
LIW LINB
aiMem2P1lus
RXLP WXLP
RILPL  WILPL
DESCBS
aiMem3Plus
RF WF
aiAluPlus
RSTR WSTR

J4

JEQ4
JNES
JuLB

MXW
z176
2274
EFC6
EFCB
LFC10
PORTO
MISC

LL2
SL2
PL3
LGDB
WSo

R3

GADRB
SuB
DCOMP

LI2
LCo

RILP
RIGPL

WSF

RSTRL

J5

JEQ5
JNEG
JUGEB

MXD
z177
2275
EFC7
LFC1
LFC11
PORTI
BITBLT

LL3
SL3
LGO
SGO
RBL

R4

LP
DBL
pucomp

LI3

RIGP
WIGPL

RFC

WSTRL
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J6

JEQSB
JNE?
JuGB

NOTIFY
JIB
2276
EFC8
LFC2
LFC12
KFCB
STARTIO

LL4
SL4
LG1
SG1
WBL

RB

PUSH
NEG
ADDO1

LI4

WILP
RFL

RFS

LINKB

J7

JEQ7
JNE8
JULEB

BCAST
JIW
2277
EFCO
LFC3
LFC13
BLT
JRAM

LL5
SL5
LG2
SG2
RDBL

w1

POP
INC
IWDC

LIb

RILO
WFL

WFS

J8

JEQ8
JNE9
JZEQB

REQUEUE
MUL
EFCO
EFC10
LFC4
LFC14
BLTL
DST

LL6
SL6
LG3
SG3
WDBL

w2

EXCH
AND
DWDC

LI6

RXLPL
RFSL

J9

JEQ9
JNEB
JZNEB

75
DIV
EFC1
EFC11
LFC5
LFC15
BLTC
LST

LL?7
SL7
LG4
SGB
SLDB

w8

DuP
OR

CATCH

LIN1

WXLPL
WFSL

JB

JEQB
JLB

76
LDIV
EFC2
EFC12
LFC6
LFC16
BLTCL
LSTF

LLB

SLB
LG5
RO
SGDB

RDB

NILCK
XOR
WR

LINI

RXGPL
LLKB

Page

JW

JNE2
JGEB

77
z271
EFC3
EFC13
LFC?
LFCB
ALLOC
2373

LLDB
PLO
LGS
Wo

WDB

NILCKL
SHIFT
RR

LIB

WXGPL
DESCB

45
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Alto/Mesa 6.0 of 13-Oct-80 11:47
12-May-81 14:36
>pairfreq -- 1354548

Standard option:

1) Print current table (Standard analysis).

2) Append current table onto 'paircounts.log’'.
3) Zero current Table. Type CR or Y(y)es for Standard optiond
a=ask questions,

c=input comment string,

f=useFile name,

g=print opcode Groups,

k=KILL paircounts.log,

0=01d data(add it to current table)

p=process table,

q=QUIT

r=regular option,

s=save it,

z=lero current table

>
type file name terminated by CR.>static.ocounts

>
Zero table
Done Zeroing Table

>analyze baskett's adder w/ static. counting ambushed in stream procedures.
( 8-May-81 15:14:20)

>
Copied 2618 records

10372006 pairs

Instruction Frequencies by Opcode

NOOP  ( 0) 00

ME ( 1) 4 3.85653450-05
MRE ( 2) 2454 0.02365984
MXW ( 3) 1919 0.018501725
MXD ( %) 4 3.85653450-05
NOTIFY ( 5) 00

BCAST ( 6) 00

REQUEUE ( 7) 00

LLO ( 10) 662410 6.3865175
LL1 ( 11) 161270 1.5548583
LL2 ( 12) 182944 1.7638247
LL3 ( 13) 154693 1.4914472
LL4 ( 14) 64520 0.62205906
LL5 ( 16) 126408 1.218742
LL6 ( 16) 22048 0.2125722
LL7 ( 17) 2991 0.028837237
LLB ( 20) 47482 0.45778995
LLDB  ( 21) 730510 7.0430927
SLO ( 22) 117019 1.1282195
sL1 ( 23) 137125 1.3220682
SL2 ( 24) 43768 0.421982
SL3 ( 25) 33532 0.3232933
SL4 ( 26) 61076 0.58885427
SL5 ( 27) 114804 1.106864
SL6 ( 30) 21704 0.20925555
SL7 ( 31) 1474 0.01421133
SLB ( 32) 66245 0.6386904
PLO ( 33) 118345 1.141004
PL1 ( 34) 9600 0.09255683
PL2 ( 35) 45334 0.43708034
PL3 ( 36) 18356 0.17697639
LGO ( 37) 7286 0.07024678
L61 ( 40) 16664 0.1510219
LG2 ( 41) 13340 0.12861543
LG3 ( 42) 4150 0.04001155
LG4 ( 43) 12694 0.12238712
LG5 ( 44) 3874 0.037350538
LG6 ( 45) 906 0.00873505
LG7 ( 46) 148 0.0014269176
LGB ( 47) 40880 0.39413786



static.text.
LGDB ( 50)
SGO ( 1)
SG1 ( 62)
SG2 ( 53)
SG3 ( 54)
SGB ( 55)
LIO ( 56)
LI1 ( 57)
LI2 ( 60)
LI3 ( 61)
LI4 ( 62)
LI5 ( 63)
LI6 ( 64)
LIN1 ( 65)
LINI ( 66)
LIB ( 67)
LIW ( 70)
LINB ( 71)
LADRB  ( 72)
GADRB  ( 73)
LCO ( 74)
75 ( 75)
76 ( 76)
77 (77)
RO (100)
R1 (101)
R2 (102)
R3 (103)
R4 (104)
RB (105)
Wo (106)
W1 (107)
W2 (110)
W8 (111)
RF (112)
WF (113)
RDB (114)
RDO 115)
wDB (116)
WDO (117)
RSTR (120)
WSTR (121)
RXLP (122)
WXLP (123)
RILP (124)
RIGP (125)
WILP (126
RILO (127)
WSO (130)
WSB (131
WSF (132)
WSDB (133)
RFC (134)
RFS (135)
WFS (136)
RBL (137)
WBL (140)
RDBL (141)
WDBL (142)
RXLPL  (143)
WXLPL  (144)
RXGPL  (145)
WXGPL  (146)
RILPL  (147)
WILPL  (150)
RIGPL  (151)
WIGPL  (152)
RSTRL  (153)
WSTRL  (154)
RFL (155)
WFL (156)
RFSL (157)
WFSL (160)
LP (161)
SLDB (162)
SGDB (163)

51178
48

10

8

224
10182
406245
50230
10177
2454
9734
3760
602
3455

0
476775
129069
0
785562
34990
0

0

0

0
190646
2742
362
2368
2704
1212
3920
3744
142
889
114133
642
18369
22434
108
12191
141716
12322
21395
662
322109
17154
119595
25060
302
714
2396
32621
150

0

0

4158
3095
152282
32349

U0 OO0 OOOOOCOCOCOCOLOOOROOCOOOOCOOCOROWOOOROOOOOFR OO0 OO0 ROOOCODOOWOONOES

.49342432
.627842e-04
.64133640-05
.713069e-05
.0021596594
.09816809
.916745
.48428435
.09811989
.02365984
.09384877
.036251426
.005804085
.03331082

.5967484
.2443976

.76734626
.33735037

.8380823
.026436543
.0034901638
.022830682
.026070175
.0116853
.03779404
.036097167
.0013690698
.008571148
.1003947
.006189738
.17710172
.21629376
.0010412644
.11753752
.3663316
.118800545
.2062764
.0063825645
.10556613
.16538749
.15305567
.24161191
.0029116836
.0068839145
.02310064
.31451
.0014462005

.040088682
.029839935
.468202
.3118876

.0028345528

.25987258
.0566478953
.28384094
.25008664

.0054184313
.1476445
.06827994

12-May-81 14:38:10
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PUSH  (164) 511092 4.92761
poP (165) 18115 0.17465281
EXCH  (166) 90807 0.87550087
LINKB  (167) 53643 0.5171902
puP (170) 61055 0.58865175
NILCK  (171) 119508 1.1522168
NILCKL (172) 276181 2.6627538
BNDCK  (173) 137810 1.3286725
2174 (174) 00
2175 (175) 00
2176 (176) 00
2177 (177) 00
J2 (200) 21769 0.20988224
J3 (201) 7537 0.07266675
J4 (202) 1152 0.01110682
J5 (203) 168 0.0015233312
J6 (204) 18 1.73544060-04
J7 (205) 890 0.008580789
J8 (206) 00
J9 (207) 1748 0.016853057
JB (210) 109355 1.0543283
W (211) 37262 0.35925546
JEQ2  (212) 00
JEQ3  (213) 428 0.004126492
JEQ4  (214) 1512 0.014577701
JEQ5  (215) 1959 0.018887378
JEQE  (218) 8 7.7130696-05
JEQ7  (217) 697 0.0067200127
JEQ8  (220) 284 0.0027381396
JEQ9  (221) 96 9.255684e-04
JEQB  (222) 30005 0.2892883
JNE2  (223) 00
JNE3  (224) 868 0.00836868
JNE4  (225) 9684 0.0933667
JNES  (226) 702 0.006768218
JNE6  (227) 405 0.0039047413
JNE7  (230) 11798 0.11374849
JNE8  (231) 12 1.15696050-04
JNE9  (232) 785 0.007568449
JNEB  (233) 13564 0.1307751
JLB (234) 105863 1.0206608
JGEB  (235) 20465 0.19730996
JGB (236) 59107 0.5698705
JLEB  (237) 609 0.0058715734
JULB  (240) 41564 0.40073252
JUGEB  (241) 2864 0.027612786
JUGB  (242) 2628 0.025337431
JULEB  (243) 56203 0.541872
JIEQB  (244) 197166 1.9009438
JINEB  (245) 314475 3.0319593
JIB (246) 00
JIW (247) 2125 0.020487838
ADD (250) 241286 2.3263195
suB (251) 144918 1.3972032
MUL (252) 269746 2.600712
DBL (253) 22499 0.21692042
DIV (254) 8134 0.07842263
LDIV  (255) 5428 0.052333174
NEG (256) 102 9.834164e-04
INC (267) 126437 1.2190217
AND (260) 18124 0.17473959
OR (281) 84359 0.8133335
XOR (262) 16415 0.15826255
SHIFT  (263) 3572 0.03443885
DADD  (264) 93228 0.8988425
DSUB  (265) 2328 0.02244503
DCOMP  (266) 286 0.0027574224
DUCOMP  (267) 79424 0,7657535
ADDO1  (270) 00
2271 (271) 00
2272 (272) 00
2273 (273) 00
2274 (274) 00
2275 (215) 00
2276 (278) 00
22171 (277) 00
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EICO  (300)
EFC1  (301)
EfC2  (302)
EFC3  (303)
EFC4  (304)
EFC6  (305)
EFC6  (306)
EFCT  (307)
EFC8  (310)
EFCO  (311)

EFC10  (312)
EFC11  (313)
EFC12  (314)
EFC13  (315)
EFC14  (316)
EFC15  (317)

EFCB  (320)
LFC1  (321)
LFC2  (322)
LFC3  (323)
LFC4  (324)
LFC5  (325)
LFC6  (326)
LFC7  (327)
LFC8  (330)
LFC9  (331)

LFC10  (332)
LFC11  (333)
LFC12  (334)
LFC13  (335)
LFC14  (338)
LFC15  (337)
LFC16  (340)

LFCB  (341)
SFC (342)
RET (343)
LLKB  (344)

PORTO  (345)
PORTI  (346)
KFCB  (347)
DESCB  (350)
DESCBS (351)

BLT (3562)
BLTL  (353)
BLTC  (354)

BLTCL  (355)
ALLOC  (356)

FREE  (357)
IWDC  (360)
DWDC  (361)
STOP  (362)
CATCH  (363)
MISC  (364)

BITBLT (365)
STARTIO (366)

JRAM  (367)
DST (370)
LST (371)
LSTF  (372)
2373 (373)
WR (374)
RR (375)
BRK (376)

2377 (377)

2964
8686
186
137
137
15644
7

8
202
206
111
111
3

1

111
56

1
14563
8195
6777
25896
2882
100
60
7332
3046
606
18720
457
511
2986
2

876
15175
73761
252951
674

0

0
86379
9762
26
3958
14
282

0
4290
4316
2370
2370
0
2824
22733

104826

P OOOOOWOOOOODOOOCOOOOOORONOODODOONOCOODODOROODODOOODONOOODOOODODOVWNOUWNOODOONDIOCOCODOOO

02857692
.08374464
.0017932885
.001320863
.001320863

. 14986494
.748936e-05
.713069e-05
.0019475498
.0019861153
.0010701884
.0010701884
.89240120-05
.641336e-06
.0010701884
.3991485e-04
.6413360-06
.14040679
.07901076
.06533934
.24967206
.027786331
.6413374e-04
.7848024¢-04"
.070690274
.029367509
.00584265
.18048582
.0044060907
.004926723
.028789032
.9282673e-05
.00844581
.14630729
.71115465
.4387858
.0064982605

.83280907
.09411873
.5067475e-04
.03816041
.3497871e-04
.0027188568

.041361332
.041612005
.022849967
.022849967

.027227135
.2191765

.06816425
.641336e-06
.06825102

.0106628

12-May-81-14:38:10
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STATISIICS FOR 'PRINC OPS'

12-May-81 14:38:10

Instruction Frequencies by Group: PRINC

Ld/Store
R/W

Stack Ops
ALU Ops
Ld Immed
CondJumps
Xfers
Jumps
Misc
Processes

3645246
1466713
1268211
1116286
1092501
873751
6550420
182014
172483
4381

36.145042
14.141074
12.227249
10.762489
10.563317
8.424128
5.3067846
1.7548581
1.6629666
0.042238693

35.
49,

61
72

91

99

oPS

145042
286118

.513367
.275856
82.

80903

.233154
96.
98.

63994
2948

.95776

100.0

Page
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OPCODES WITHLN GROUPS 0? PRINC OPS

In 'PRINC OPS', Opcode frequencies for 'Ld/Store' (35.145042)

OPCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM
LLDB 730510 20.040073 20.040073 7.0430927 7.0430927
LLO 662410 18.171886 38.21196 6.3865175 13.42961
SLDB 533914 14.646858 52.868818 5.1476445 18.677255
LL2 182944 5.018701 57.877518 1.7638247 20.34108
LL1 161270 4.424118 62.301636 1.5548583 21.895939
o LL3 154693 4.2436914 66.54533 1.4914472 23.387386
St1 137125 3.761749 70.307076 1.3220682 24.709454
LLS 126408 3.4677494 73.774826 1.218742 25.928196
PLO 118345 3.2465572 77.021385 1.141004 27.0692
SLO 117019 3.210181 80.23157 1.1282195 28.19742
SL5 114804 3.149417 83.38098 1.106864 29.304283
SLB 66245 1.8172985 85.19828 0.6386904 29.942974
LL4 64520 1.7699765 86.968254 0.62205906 30.565033
SL4 61076 1.6754974 88.64375 0.58885427 31.153887
LGDB 51178 1.4039656 90.04772 0.49342432 31.64731
LLB 47482 1.3025733 91.350296 0.45778995 32.1051
PL2 45334 1.2436472 92.59394 0.43708034 32.54218
SL2 43768 1.2006872 93.794624 0.421982 32.96416
LGB 40880 1.1214607 94.916084 0.39413786 33.3583
SL3 33532 0.91988306 95.83597 0.3232933 33.68159
LL6 22048 0.6048426 96.44081 0.2125722 33.894165
SL6 21704 0.5954056 97.03622 0.20925555 34.10342
PL3 18356 0.50356 97.53978 0.17697639 34.280396
LG1 16664 0.4297104 97.96949 0.1510219 34.431416
LG2 13340 0.3659561 98.33545 0.12861543 34.56003
LG4 12694 0.3482344 98.683685 0.12238712 34.68242
SGB 10182 0.27932272 98.963005 0.09816809 34.780586
PL1 9600 0.2633567 99.226364 0.09255683 34.873142
LGO 7286 0.19987678 99.42624 0.07024678 34.94339
SGDB 7082 0.19428044 99.62052 0.06827994 35.01167
LG3 4150 0.11384691 99.73437 0.04001155 35.05168
LGS 3874 0.106275415  99.840645 0.037350538  35.08903
LL7 2991 0.08205208 99.9227 0.028837237 35.11787
SL7 1474 0.040436225 99.963135 0.01421133 35.13208
LG6 906 0.024854288  99.98799 0.00873505 35.140816
SG3 224 0.00614499 99.99413 0.0021596594 35.142975
LG7 148 0.0040600824 99.99819 0.0014269176 35.1444
SGO 48 0.0013167834 99.99951 4.627842e-04 35.144863
SG1 10 2.743299e-04 99.99979 9.6413364e-05 35.14496
SG2 8 2.1946392e¢-04 100.00001 7.713069e-05 35.145035

In 'PRINC OPS', Opcode fréquencies for 'R/W' (14.141074)

OPCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM

RILP 322109 21.961285 21.961285 3.1055613 38.250595
RO 190646 12.99818 34.959465 1.8380823 40.088676
RDBL 162282 10.382535 45,342 1.468202 41.556877
RSTR 141716 9.662149 55.00415 1.3663316 42.92321

WILP 119595 8.153947 63.158096 1.1530557 44.076267
RF 114133 7.7815495 70.939644 1.1003947 45.176662
LADRB 78552 5.355649 76.295296 0.756734625 45.93401

GADRB 34990 2.3856065 78.6809 0.33735037 46.27136
WSDB 32621 2.224089 80.90499 0.31451 46.58587

WDBL 32349 2.205544 83.110535 0.3118876 46.897755
RFL 29440 2.0072093 85.117744 0.28384094 47.181595
RSTRL 26954 1.8377148 86.95546 0.25987258 47.441467
WFL . 25939 1.7685122 88.72397 0.25008664 47.6915655
RILO 25060 1.7085824 90.43255 0.24161191 47.933167
RDO 22434 1.5295425 91.96209 0.21629376 48.14946
RXLP 21395 1.4587039 93.42079 0.2062764 48.355736
RDB 18369 1.2523922 94.67319 0.17710172 48.532837
RIGP 17154 1.169554 95.84274 0.16538749 48.698223
WSTR 12322 0.8401099 96.68285 0.118800545  48.817024
WDO 12191 0.8311783 97.51403 0.11753752 48.934563

Page
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wDB
LCO
RXLPL
WXLPL
RXGPL
WXGPL
RFS
WILPL
RIGPL
WIGPL
WFS
75

76

77
RFSL
WFSL

5858
4158
3920
3744
3095
2742
2704
2396
2368
1212
889
714
662
642
362
302
294
150

——
o
[\

COO0CO0OO0OO0O0OO0OODO0ODOOO0O0O

.39939647
.28349104
.26726432
.25526466
.21101606
. 18694864
.18435781
.16335847
. 16144944
.08263376
.06061172
.048680277
.045134935
.043771343
.024681039
.02059026
.02004482
.010226951
.009681512
.0073634033

[«NeRelolefoleNololeoNoNoloRaNoNa ool

99
99

12-May-81. 14:

.91343
. 19692
.46419
.71945
.930466
.11742
.30177
.46513
.62659
.70922
.76983
.81851
.86365
.90742
.9321
.95269
.97273
.982956
.99264

100.0

COO0O0O0OO0OO0OO0OOCODOOO0OOOCOOOCO

38:10

.056478953
.040088682
.03779404
.036097167
.029839935
.026436543
.026070175
.02310064
.022830682
.0116853
.008571148
.0068839145
.0063825645
.006189738
.0034901638
.0029116836
.0028345528
.0014462005
.0013690698
.0010412644

48.991043
49.03113
49.068924

49.105022 -

49.13486
49.161297
49.187366
49,21047
49,2333
49.244984
49,253555
49.26044
49.266823
49.273014
49.276505
49.279415
49,28225
49.283695
49.285065
49.286106

In 'PRINC OPS', Opcode frequencies for 'Stack Ops' (12.227249)

OPCODE

PUSH
NILCKL
BNDCK
NILCK
EXCH
Dup
LINKB
POP

COUNT

511092
276181
137810
119508
90807
61055
53643
18115

PERCENT

40.300236
21.777212
10.866488
9.4233563
7.160244
4.814262
4.229817
1.4283901

CUM PERCENT

40

72
82

.300236
62.
.94393
.36729
89.
94.
98.

077446

52753
34179
57161

100.0

SYS PERCENT

4
2
1
1
0
0
0
0

In 'PRINC OPS', Opcode frequencies for 'ALU Ops'

OPCODE

MUL
ADD
SuB
INC
DADD
OR
pucomp
DBL
AND
XOR
DIV
LDIV
SHIFT
DsuB
DCOMP
NEG
ADDO1

COUNT

269746
241286
144918
126437
93228
84359
79424
22499
18124
16415
8134
5428
3572
2328
286
102

0

PERCENT

24.164597
21.61507
12.982157
11.326577
8.351624
7.5571136
7.1150227%
2.015523
1.6235983
1.4705013
0.7286663
0.48625526
0.31998968
0.20854871
0.025620675
0.009137444

CUM PERCENT

24,
45.
58,
70.
78.
85.
93.
95.
96.
98,
98.
99.
99.
99.
99.

164597
779667
761826
0884
440025
99714
11216
127686
75128
22179
950455
43671
7567
96525
99087

100.00001

COO0OO0OO0OOOCOOOCOOR NN

.92761
.6627538
.3286725
.1522168
.87550087
.58865175
.5171902
.17465281

(10.762489)

SYS PERCENT

.600712
.3263195
.3972032
.21980217
.8988425
.8133335
.7657535
.21692042
.17473959
.15826255
.07842263
.062333174
.03443885
.02244503
.0027574224
.834164e-04

SYS CUM

54.213715
56.87647
58.205143
69.35736
60.23286
60.821514
61.338703
61.513356

SYS CUM

64.11407
66.440384
67.837585
69.05661
69.955645
70.76878
71.53454
71.75146
71.92619
72.08446
72.16288
72.21521
72.24965
72.272095
72.27485
72.27583
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In '"PRINC OPS', Opcode frequencies for 'Ld lmmed' (10.53317)

OPCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM
LIB 476775 43.64069 43.64069 4.5967484 76.87258
LIO 406245 37.184864 80.825554 3.916745 80.78933
LIW 129069 11.814085 92.63964 1.2443976 82.03373
LI1 50230 4.5977073 97.23735 0.48428435 82.61801
LI2 10177 0.9315323 98.168884 0.09811989 82.616135
LI4 9734 0.8909832 99.06987 0.09384877 82.709984
LIS 3760 0.34416442 99.40403 0.036261426  82.74624
LIN1 3455 0.31624687 99.720276 0.03331082 82.77955
LI3 2454 0.22462223 99.9449 0.02365984 82.80321
LI6 602 0.05510292 100.0 0.005804085 82.80901
LINI 0

LINB 0

In 'PRINC OPS', Opcode frequencies for 'CondJumps' (8.424128)

OPCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM
JZNEB 314475 35.991375 35.991375 3.0319593 85.84097
JZEQB 197166 22.565468 58.556843 1.9009438 87.74191 .
JiLB 105863 12.115923 70.67277 1.0206608 88.762567
JGB 659107 6.764742 77.437561 0.5698705 89.33244
JULEB 56203 6.432382 83.86989 0.541872 89.87431
JuLs 41564 4.756962 88.62685 0.40073252 90.27505
JEQB 30005 3.4340448 92.06089 0.2892883 90.56434
JGEB 20465 2.3422005 94.40309 0.19730996 90.76165
JNEB 13664 1.5523873 95.95648 0.1307751 90.892426
JNE7 11798 1.3502703 97.305756 0.11374849 91.00617
JNE4 9684 1.1083249 98.41408 0.0933667 91.09954
JUGEB 2864 0.32778218 98.74186 0.027612786  91.12715
JUGB 2628 0.3007722 99.04263 0.025337431  91.15249
JEQS 1959 0.22420576 99.26684 0.018887378 91.17138
JEQ4 15612 0.17304701 99.43989 0.0145677701  91.18596
JNE3 868 0.0993418 99.53923 0.00836868 91.19433
JNEQ 785 0.089842563 99.629074 0.007568449  91.2019
JNES 702 0.080343256  99.70942 0.006768218 91.208664
JEQ7 697 0.07977101 99.78919 0.0067200127 91.215385
JLEB 609 0.06969949 99.858894 0.0058715734 91.22126
JEQ3 428 0.048984203 99.907875 0.004126492 91.22539
JNEG 405 0.04635188 99.95422 0.0039047413 91.229294
JEQ8 284 0.032503538 99.986725 0.0027381396 91.23203
JEQ9 96 0.0109871125 99.99771 9.255684e-04 91.232956
JNES8 12 0.001373389  99.999084 1.1569605e-04 91.23307
JEQ6 8 9.155926e-04 100.0 7.713069e-05 91.23315
JEQ2 0

JNE2 0

In 'PRINC OPS', Opcode frequencies for 'Xfers' (5.3067846)

OPCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM
RET 252951 45.955997 45.955997 2.4387858 93.671936
KFCB 86379 15.693289 61.649284 0.83280907 94.504745
SFC 73761 13.400857 75.05014 0.71115465 95.2169
LFC4 25896 4.704771 79.76491 0.24967206 95.46557
LFC11 18720 3.4010391 83.15595 0.18048582 95.64606
EFC5 16544 2.82402562 85.97998 - 0.14986494 95.79592
LFCB 15176 2.7569857 88.73697 0.14630729 95.94223
LFC1 14563 2.6457977 91.38277 0.14040679 96.082634
EFC1 . 8686 1.5780677 92.96083 0.08374464 96.16638
LFC2 8195 1.488863 94.44969 0.07901075 96.24539
LFC8 7332 1.3320737 95.78177 0.070690274 96.316086
LFC3 6777 1.2312416 97.01301 0.06533934 96.381424
LFC9 3046 0.55339565 97.56641 0.029367509  96.41079
LFC14 2986 0.5424948 98.1089 0.028789032 96.439575
EFCO 2964 0.5384979 98.6474 0.02857692. 96.468155
LFC5 2882 0.52360015 99.171 0.027786331  96,49594
LFC16 876 0.15915118 99.33015 0.00844581 96.50439



static.text

0.12245195 99.
0.11009774 99
0.0928382 99
0.083027506 99
0.037425966 99
0.03669925 99
0.033792377 99
0.024890084 99
0.024890084 99
0.020166419 99
0.020166419 99
0.020166419 99
0.018167944 99
0.010900767 99
0.010174049 99
0.0014534355 99.
0.0012717562 99
5.450383e-04 99
3.6335888e-04 99
1.8167944e-04 99.
1.8167944e-04 99

In 'PRINC OPS', Opcode frequencies for 'Jumps'

OPCODE

JB
Jw
J2
J3
JIiw
J9
J4
J7
J5
Jé
JIB
J8

LLKB 674
LFC10 606
LFC13 511
LFC12 457
[FC9 206
EFC8 202
EFC2 186
EFC4 137
EFC3 137
EFC10 111
EFC11 111
EFC14 111
LFC6 100
LFC7 60

_EFC15 56
EFCT7 8
EFC6 7
EFC12 3
LFC15 2
EFCB 1
EFC13 1
PORTI 0
PORTO 0

COUNT

109355
37262
21769

7537
2125
1748
1152
890
158
i8

0

0

PERCENT CUM PERCENT
60.080547 60.080547
20.472062 80.5526
11.960069 92.512665
4.1408906 96.65356
1.1674926 97.82105
0.9603657 98.78142
0.63291836 99.41434
0.48897333 99.90331
0.08680651 99.99012
0.009889349 100.00001

12-May-81 14:

4526
.5627
.655653
. 73856
. 775986
.81268
.84647
.87136
.89625
.91641
.93658
.95674
.97491
.98581
.99599
997444
.99872
.99926
.999626
99981
.99999

CORNANTTNTNOOOODODOODOOOODOODOO

38:10

.0064982605
.00584265
.004926723
.0044060907
.00198611563
.0019475498
.0017932885
.001320863
.001320863
.0010701884
.0010701884
.0010701884
.6413374e-04
.7848024e-04
.3991485e-04
.713069e-05
.748936e-05
.8924012e-05
.9282673e-05
.641336e-06
.641336e-06

(1.7548581)

SYS PERCENT

1.06543283
0.356925546
0.20988224
0.07266675
0.020487838
0.
0
0
0
1

016853057

.01110682
.008580789
.0015233312
.7354406e-04

In 'PRINC OPS', Opcode frequencies for 'Misc’ (1.6629666)

OPCODE

2377
MISC
DESCB
LSTF
DST
FREE
ALLOC
BLT
CATCH
DWDC
IWDC
LP
BLTC
DESCBS
BLTL
LST
z176
z177
BLTCL
z271
2272
z273
z274
STOP
2275
2276
BITBLT

COUNT

104826
22733
9762
7079
7070
4316
4290
3968
2824
2370
2370
562
282
26

14

COO0OO0OOOOOOOO M

PERCENT

60.774685 60
13.179849 73
5.6596885 79.
4.104172 83.
4.0989547 87
2.50227567 90.
2.4872017 92.
2.29471817 95
1.6372628 96
1.3740485 98
1.3740485 99
0.32582922 99
0.16349437 99
0.015073949 99
0.008116741 99
5.797673e-04 99

CUM PERCENT

.774685
.95454
61423
7184
.81735
319626
80682
.10154
.7388
.11285
.48689
.81272
.97622
.991295
.99941
.99999

SYS PERCENT

1.0106628
0.2191765
0.09411873
0.06825102
0.06816425
0.041612005
0.041361332
0.03816041
0.
0
0
0
0
2
1
9

027227135

.022849967
.022849967
.0054184313
.0027188568
.5067475e-04
.3497871e-04
.641336e-06

Page

.51089
.51673
.52166
.52607
.52806

.53179
.53311
.53443
.5365

.536567
96.
96.
96.
96.
96.
96.
96.
96.
96.
96.

537636
5386
53918
653972
539795
53986
539894
53992
539925
53993

SYS CuM

97.
.953514

97

98.
98.
98.
98.
98.
98.
98.
98.

59426

1634
23607
256565
27341
284515
2931
294624
2948

SYS CuM

99

.305466
99.
99.
99.
99.
.79678
.83814
.876305
.903534
.926384
.949234
.95465
.956737
.95762
.957756
.95776

52464
61876
68701
75517



static.text

STARTIO
JRAM
2277
NOOP
z174
2373

WR

RR

BRK
21756

cCoocoococoooOoCO

12-May-81 14:38:10

Page

In 'PRINC OPS', Opcode frequencies for 'Processes' (0.042238693)

0PCODE

MRE

MXW

ME

MXD
NOTIFY
BCAST
REQUEUE

COUNT

2454
1919

OO ™M

PERCENT

56.01461
43.802788
0.09130336
0.09130336

CUM PERCENT

56.01461
99.8174
99.9087
100.0

SYS PERCENT  SYS CUM
0.02365984 99.98142
0.018501725  99.99992

3.8565345e-05 99.99996
3.8565345e-05 100.0

10
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STATISTICS FOR 'LOCALS VS

Instruction Frequencies by

locals 3556124
other 1445075
AlulInlLG 1116286
LdImmedInLG 1092501
CondJumpsInLG 87317561
addresses 847576
xfersInlLG 549746
localsIndir 489115
globals 202664
JumpsInLG 182014
globalsIndir 17154

12-May-

GLOBALS GRoOuUP'

81 14:38:10

Group: LOCALS VS GLOBALS GROUP

34.285786
13.932455
10.762489
10.53317

8.
8.171765
5.300286
4.
1
1
0

424128

7157226

.9539518
.7548581
.16538749

34.
48.
58.
69.
77.
86.
91.
96.
98.
99,

285786
21824
98073
5139
93803
109796
41008
1258
07975
83461

100.0

Page

11
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12-May-81 14:38:10

OPCODES WITHIN GROUPS OF LOCALS VS GLOBALS GROUP

In 'LOCALS VS GLOBALS GROUP', Opcode frequencies for 'locals' (34.285786)

OPCODE

LLDB
LLO
SLDB
LL2
LL1
LL3
sL1
LLS
PLO
SLO
SL6
LADRB
SLB
LL4
sL4
LLB
PL2
sL2
sL3
LL6
SL6
PL3
PL1
LL7
SL7

COUNT

730510
662410
533914
182944
161270
154693
137125
126408
118345
117019
114804
78552
66245
64520
61076
47482
45334
43768
33532
22048
21704
18356
9600
2991
1474

PERCENT

20.54231
18.627304
16.01393

5.

144478

4.5349936

COCOCOORMEmEREEENWOLWWWDSNS

.350045
.8560243
.5646567
.327921
.2906332
.2283463
.208922
.8628428
.814335
.7174879
.3352178
.2748156
.2307782
. 9429367
.62000084
.61032743
.51618
.26995683
.08410843
.041449623

CUM PERCENT

20.
39.
54.
59.
63.
68.
72.
75.
78.
82.
85.
87.
89.
91.
93.
94.
.68429
96.
97.
.47801
.08834
.60452
.87448

95

99

54231
169617
183548
328026
863018
213066
06909
62375
95167
2423
47065
67957
54242
35676
07425
40947

91507
85801

96859

10000004

SYS PERCENT

7
6
5
1
1
1
1
1
1
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0

In 'LOCALS VS GLOBALS GROUP', Opcode frequencies

OPCODE

PUSH
NILCKL
BNDCK
NILCK
2377
EXCH
pup
LINKB
MISC
POP
DESCB
LSTF
DST
FREE
ALLOC
BLT
CATCH
MRE
DWDC
1WDC
MXW

LP
BLTC
DESCBS
BLTL
MXD

ME

LST
NOTIFY
BCAST
REQUEUE
NOOP
z174
BLTCL
2175

COUNT

511092
276181
137810
119508
104826
90807
61055
53643
22733
18115
9762
7079
7070
4316
4290
3958
2824
2454
2370
2370
1919
562
282

26

14

COO0OOOOOO M b

PERCENT

365.36785
19.111881

9.

53653

8.2700205

ONNOOODOOCOCOOOOCOO0OOOO R RWhON

.254018

. 2838955
.2250404

. 7121255
.5731362
.2535682
.67553587
.4898708
.489248

. 2986696
.29687042
.27389584

. 19542236
.16981817
.164005633
.16400533

. 13279587
.038890717
.019514559
.0017992146
.688079e-04
.768022e-04
.768022e-04
.9200554e-05 100.0

CUM PERCENT

35

85

99

99

99

.36785
54.
64.
72.
79.
.8242
90.
93.
95.
96.
97.
97.
98.
98.
98.
99.
.30758
99.
99.
99.
.93821
99.
99.
99.
99.
.99966
99.

479733
016266
286285
540306

04624
76137
3345
58807
26361
75348
24273
5414
838264
11216

477394
6414
80541

9771

99661
99841
99938

99993

.0430927
.3865175
.1476445
.7638247
.5548583
.4914472
.3220682
.218742
.141004
.1282195
.106864
.76734625
.6386904
.62205906
.58885427
.45778995
.43708034
.421982
.3232933
.2126722
.20925555
.17697639
.09255683
.028837237
.01421133

for 'other'

SYS PERCENT

CWWFRENOOODOOODOOOODOODOOOOOO R LN

.92761
.6627538
.3286725
.1522168
.0106628
.87560087
.58865175
.5171902
.2191765
.17465281
.09411873
.06825102
.06816425
.041612005
.041361332
.03816041
.027227135
.02365984
.022849967
.022849967
.018501725
.0054184313
.0027188568
.5067475e-04
.3497871e-04
.8565345e-05
.8665345e-05
.641336e-06

SYS CuM

7.0430927

13.
.577266
20.
21.
23.
24.
25,
.0692
28.
.304283
30.
30.
31.
.911234
.369022
32.
.228085
33.
33.
.973206

18

27
29

31
32

33

33

34.
34.
34.
34.

(13.932455)

42961

34108

895939
387386
709454
928196

19742

06163
700321
32238

806103

6551376
76395

15018

242737
271576
285786

SYS CuM

39.
.87615
43.
.35704

.367702
.243202
.831856
.349045
.568222
.742874
.836994
.905247
.97341

.015022
.056385
.004547
.121773
.14543

.16828

.19113

.209633
48.
48.
48.
.218155
48.
48.
48.

41
44

48

213394

204823

21505
21777
21802

218193
21823
218243

Page
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2176
21717
2271
s1op
2272
z273
BITBLT
STARTIO
JRAM
2274
2275
2276
2373
WR

RR

BRK
22717

COO0OO0OOCOODODODOOOOOODODOOCC

In 'LOCALS VS GLOBALS GROUP', Opcode frequencies for 'ATulnlG’ (10.762489)

OPCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM
MUL 269746 24.164597 24.164597 2.600712 50.818954
ADD 241286 21.61507 45..779667 2.3263195 53.145275
SuB 144918 12.9821567 58.761826 - 1.3972032 54.542477
INC 126437 11.326577 70.0884 1.2190217 55.761497
DADD 93228 8.351624 78.440025 0.8988425 56.66034
OR 84359 7.5571136 85.99714 0.8133335 57.473617
pucomp 79424 7.1150227 93.11216 0.7657535 58.239426
DBL 22499 2.015523 95.127686 0.21692042 58.456345
AND 18124 1.6235983 96.75128 0.17473959 58.631084
XOR 16415 1.4705013 98.22179 0.15826255 58.78935
DIV 8134 0.7286663 98.950455 0.07842263 58.86777
LDIV 5428 0.48625526 99.43671 0.052333174 58.920105
SHIFT 3572 0.31998968 99.7567 0.03443885 58.954544
DSuB 2328 0.20854871 99.96525 0.02244503 58.97699
DCOMP 286 0.025620675  99.99087 0.0027574224 58.979748
NEG 102 0.009137444 100.00001 9.834164e-04 58.980732
ADDO1 0

In 'LOCALS VS GLOBALS GROUP', Opcode frequencies for 'LdImmedInlG' (10.53317)

OPCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM
LIB 476775 43.64069 43.64069 4.5967484 63.657748
LIO 406245 37.184864 80.825554 3.916745 67.494225
LIW 129069 11.814085 92.63964 1.2443976 68.738625
LI1 50230 4.5977073 97.23735 0.48428435 69.22291
LI2 10177 0.93156323 98.168884 0.09811989 69.32103
LI4 9734 0.8909832 99.05987 0.09384877 69.41488
LIS 3760 0.34416442 99.40403 0.036251426  69.45113
LIN1 34565 0.31624687 99.720276 0.03331082 69.48444
LI3 2454 0.22462223 99.9449 0.02365984 69.5081
LI6 602 0.05510292 100.0 0.005804085 69.51391
LINI 0

LINB 0

In 'LOCALS VS GLOBALS GROUP', Opcode frequencies for 'CondJumpsInlLG' (8.424128)

OPCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM

JINEB 314475 35.991375 35.991375 3.0319593 72.54587
JZEQB 197166 22.565468 58.6556843 1.9009438 74.44681
JiLB 105863 12.115923 70.67277 1.0206608 75.46747
JGB 59107 6.764742 77.43751 0.5698705 76.03734
JULEB 56203 6.432382 83.86989 0.541872 76.57921
JULB 41564 4.756962 - 88.62685 0.40073252 76.97994
JEOB 30005 3.4340448 92.06089 0.2892883 77.26923
JGEB 20465 2.3422005 94.40309 0.19730996 77.466545
JNEB 13564 1.5523873 95.95548 0.1307751 77.59732
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JNE7 11798
JNE4 9684
JUGEB 2864
JuGB 2628
JEQS 1959
JEQ4 1512
JNE3 ' 868
JNE9 785
JNES 702
JEQ7 697
JLEB 609
JEQ3 428
JNEG 405
JEQ8 284
JEQ9 96
JNES8 12
JEQ6 8
JEQ2 0
JNE2 0

.3502703

. 1083249
.32778218
.3007722
.22420576
.17304701
.0993418

. 08984253
.080343256
.07977101
.06969949
.048984203
.04635188
.032503538
.0109871125
.001373389
.1565926e-04

COO0OO0OO0COTCOOO0OOOOO = m

97.
98.
98.
99.
99.
.43989
99.
.629074
99.
99.
.8658894
99.
.95422
99.

99
99

99
99

99
99

12-May-81 14:

306756
41408
74186
04263
26684

53923

70942
78919

907875
9867256

.99771
.999084

100.0

NROOOOoOO0OO0O0O0O0O00OOCODOO

In 'LOCALS VS GLOBALS GROUP', Opcode frequencies

OPCODE COUNT
RO 190646
RDBL 152282
RSTR 141716
RF 114133
WSDB 32621
WDBL 32349
RFL 29440
RSTRL 26954
WFL 25939
RDO 22434
RDB 18369
WSTR 12322
wDo 12191
WSTRL 5858
RBL 4158
Wo 3920
W1 3744
WBL 3095
R1 2742
R4 2704
WSF 2396
R3 2368
RB 1212
wB 889
WSB 714
LLKB 674
WF 642
R2 362
WSo 302
RFC 150
w2 142
wDB 108
76 0
RFS 0
WFS 0
77 0
LCO 0
RFSL 0
WFSL 0
75 0

In "LOCALS VS GLOBALS GROUP", Opcode frequencies for 'xfersInlLG' (5.300286)

OPCODE COUNT
RET 252951
KFCB 86379

SFC 73761

PERCENT

22.493086
17.966766
16.720152
13.465813
.8487406
.816649
.473435

. 1801279
.0603745
.6468422

. 1672392
.453793
.4383371
.6911474
.49057546
. 46249537
.4417303
.3651569
.32351084
.31902742
.2826885
.27938497
. 14299603
.104887354
.08424024
.07952089
.075745416
.042710037
.035631025
.017697527
.01675366
.01274222

OO0 0000000000000 OOCOOmELNNWWWWW

PERCENT

46.01234
15.712529
13.417287

CUM PERCENT

22.
.459854
.180008
.64582
.49456
.31121
. 784645
.964775
.02515
.67199
.839226
.29302
.73136
.42251
.913086
.37558
.81731
. 182465
.505974
.8250056
.1077
.387085
.53008
.63497
.719215
.79874
.87448
.91719
.95282
.97052

99

100000015

CUM PERCENT

46.
61.
75.

493086

987274

01234
72487
14216

38:10

. 11374849
.0933667
.027612786
.025337431
.018887378
.014577701
.00836868
.0076568449
.006768218
.0067200127
.00587156734
.004126492
.0039047413
.0027381396
.255684e-04
.1569605e-04
.713069e-05

for 'addresses' (8.171765)

SYS PERCENT

1.8380823
1.468202
1,3663316
1.1003947
0.314561
0.3118876
0.28384094
0.259872568
0.25008664
0.21629376
0.17710172
0.118800545
0.11753752
0.056478953
0.040088682
0.03779404
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

036097167

.029839935
.026436543
.026070175
.02310064
.022830682
.0116853
.008571148
.0068839145
.0064982605
.006189738
.0034901638
.0029116836
.0014462005
.0013690698
.0010412644

SYS PERCENT

2
0
0

.43878568 .
.83280907
.71115465

77
77

.71107
.804436
.83205
.85738
.876274
.890854
.89922
.90679
.91356
.92028
.926155
.93028
.93419
.93693
.93785
.937965
.93804

SYS CUM

79.
.24432
.61066
83.
84.
84.
84.
84.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
.98772
86.
86.
86.
86.
86.
86.
86.
86.
86.
86.
86.
86.
86.

81
82

85

77612

711056
02556
33745
62129
881165
131256
34754
52464
64344
76098
81746
85755
89535
93144
96128

01379
03689
059715
0714
07997
08685
09335
09954
10303
10594
10739
10876
109795

SYS CuM

88.
89.
90.

548584
38139
092545

Page
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LFC4 25896 4.710539 79.85217 0.24967206 90.34222
LFC11 18720 3.4052088 83.25791 . 0.18048582 90.522705
EFCH 15544 2.8274875 86.085396 0.14986494 90.67257
LFCB 15175 2.7603655 88.845764 0.14630729 90.81888
LFC1 14563 2.6490417 91.494804 0.14040679 90.95928
EFC1 8686 1.5800023 93.07481 0.08374464 91.04303
LFC2 8195 1.4906884 94.5655 0.07901075 91.12204
LFC8 7332 1.3337069 95.89921 0.070690274  91.19273
LFC3 6777 1.23275611 97.13196 0.06533934 91.25807
LFC9 3046 0.55407405 97.686035 0.029367609 91.28744
LFC14 2986 0.54316996 98.229195 0.028789032 91.31622
EFCO 2964 0.5391581 98.76836 0.02857692 91.3448
LFC5 2882 0.5242421 99.292595 0.027786331  91.37259
LFC16 876 0.15934632 99.45194 0.00844581 91.381035
. LFC10 606 0.11023272 99.56217 0.00584265 91.38688
LFC13 511 0.09295202 99.6565612 0.004926723 91.39181
LFC12 457 0.0831293 99.73825 0.0044060907 91.39622
EFCY 206 0.037471848  99.77573 0.0019861153 91,3982
EFC8 202 0.03674424 99.81247 0.0019475498 91.40015
EFC2 186 0.03383381 99.846306 0.0017932885 91.40194
EFC3 137 0.0249206 99.87122 0.001320863 91.40326
EFC4 137 0.0249206 99.89614 0.001320863  91.40458
EFC14 111 0.0201911456  99.91633 0.0010701884 91.40565
EFC10 111 0.020191145  99.936516 0.0010701884 91.406715
EFC11 111 0.020191145  99.9567 0.0010701884 91.40778
LFC6 100 0.018190218  99.97489 9.6413374e-04 91.408745
LFC7 60 0.010914131 99.98581 5.7848024e-04 91.409325
EFC15 56 0.010186522  99.995995 5.3991485e-04 91.40987
EFC7 8 0.0014552175 99.99745 7.713069e-05 91.40994
EFC6 7 0.00127331562 99.998726 6.748936e-05 91.41001
EFC12 3 5.4570656e-04 99.999275 2.8924012e-05 91.41004
LFC15 2 3.6380436e-04 99.99964 1.9282673e-05 91.410065
EFC13 1 1.8190218e-04 99.999825 9.641336e-06 91.41007
EFCB 1 1.8190218e-04 100.00001 9.641336e-06 91.41008
PORTI 0
PORTO 0

In 'LOCALS VS GLOBALS GROUP', Opcode frequencies for 'localsIndir' (4.7157226)

OPCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM
RILP 322109 65.85548 65.85548 3.10565613 94.51564
WILP 119595 24.451305 90.30678 1.15305657 95.66869
RILO 25060 5.1235394 95.43032 0.24161191 95.91031
RXLP 21395 4.374227 99.80455 0.2062764 96.116585
WXLP 662 0.13534648 99.939896 0.0063825645 96.12297
RILPL 294 0.060108566 100.00001 0.0028345528 96.12581
WXLPL 0

RXLPL 0

WILPL 0

In 'LOCALS VS GLOBALS GROUP', Opcode frequencies for 'globals' (1.9539518)

OPCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM

LGDB 51178 25.252634 25.252634 0.49342432 96.61923
LGB 40880 20.171318 45.42395 0.39413786 97.01337
GADRB 34990 17.26503 62.68898 0.33735037 97.350716
LG1 15664 7.729049 70.41803 0.1510219 97.50174
LG2 13340 6.5823236 77.00035 0.12861543 97.630356
LG4 12694 6.263569 83.263916 0.12238712 97.75275
SGB 10182 5.0240793 88.287994 0.09816809 97.850914
LGO 7286 3.595113 91.88311 0.07024678 97.92116
SGDB 7082 3.494454 95.37756 0.06827994 97.98944
LG3 . 4150 2.0477242 97.425285 0.04001155 98.02945
LGS 3874 1.9115382 99.33682 0.037350638 98.0668
LG6 906 0.44704537 99.78387 0.00873505 98.075654
SG3 224 0.110527766  99.894394 0.0021596594 98.0777
LG7 148 0.07302728 99.96742 0.0014269176 98.079124
SGO 48 0.023684523  99.991104 4,627842e-04 98.07959
SG1 10 0.0049342756 99.99604 9.6413364e-05 98.07969
SG2 8 0.00394742 99.999985 7.713069e-05 98.079765
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static.text 12-May-81. 14:38:10

In "LOCALS VS GLOBALS GROUP', Opcode frequencies for 'JumpsInLG' (1.7548581)

OPCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM
JB 109355 60.080547 60.080547 1.0543283 99.134094
W 37262 20.472052 80.5526 0.35925546 99.49335
J2 21769 11.960069 92.512665 0.20988224 99.70323
J3 7537 4.1408906 96.65366 0.07266675 99.7759
JIW 2125 1.1674926 97.82105 0.020487838  99.79639
J9 1748 0.9603657 98.78142 0.016853057 99.81324
J4 1152 0.63291836 99.41434 0.01110682 99.82435
J7 890 0.48897333 99.90331 0.008580789  99.83293
J5 158 0.08680651 99.99012 0.0015233312 99.83446
J6 18 0.009889349  100.00001 1.7354406e-04 99,83463
JiB 0

J8 0

In 'LOCALS VS GLOBALS GROUP', Opcode frequencies for 'globalsIndir' (0.16538749)

0PCODE COUNT PERCENT CUM PERCENT  SYS PERCENT  SYS CUM
RIGP 17154 100.0 100.0 : 0.16538749 100.00002
RXGPL 0

WXGPL 0

RIGPL 0

WIGPL 0

Page
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static.text

STATISIICS FOR 'MEMORY: LOADS VS

Instruction Frequencies by Group:

12-May-81 14:38:10

STORES’

MEMORY: LOADS VS STORES

loads 3401078 32.79094
1dstOtherStackAlu 2331416 22.477966
stores 15697339 15.400483
1dstOtherImmed 1092501 10.53317
1dstOtherJdumps 1055765 10.178986
1dstOtherXfers 549746 5.300286
1dstOther 344161 3.318172

32.79094
56.268906
70.66939
81.20256
91.381546
96.68183
100.0

Page
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static.text

12-May-81 14:38:10

OPCODES WITHIN GROUPS OE MEMORY: LOADS. VS STORLS

In 'MEMORY: LOADS VS STORES', Opcode frequencies for 'loads' (32.79094)

OPCODE

LLDB
LLO
RILP
RO
LL2
LLt
LL3
RDBL
RSTR
LL5
RF
LL4
LGDB
LLB
LGB
RFL
RSTRL
RILO
RDO
LL6
RXLP
RDB
RIGP
LG1
LG2
LG4
LGO
RBL
LG3
LG5
LL7
R1

R4

R3

RB
LG
R2
RILPL
RFC
LG7
RFS
RIGPL
RXLPL
RXGPL
RFSL

In 'MEMORY: LOADS VS STORES', Opcode frequencies for 'l1dstOtherStackAlu' (22.477966)

OPCODE

PUSH
NILCKL
MUL
ADD
sus
BNDCK
INC
NILCK
DADD
EXCH
OR
pucomp
DUP
DBL
AND

COUNT

730510
662410
322109
190646
182944
161270
1654693
1562282
141716
126408
114133
64520
51178
47482
40880
29440
26954
25060
22434
22048
21395
18369
17154
15664
13340
12694
7286
4158
4150
3874
2991
2742
2704
2368
1212
906
362
294
150
148

0

0
0
0
0

COUNT

511092
276181
269746
241286
144918
137810
126437

. 119508

93228
90807
84359
79424
61055
22499
18124

PERCENT CUM PERCENT
21.478779 21.478779
19.47647 40.95526
9.470792 50.42604
5.6054583 56.031498
65.379 61.4105
4.741732 66.15223
4.548352 70.700584
4.477463 75.17805
4.166796 79.34484
3.716704 83.06155
3.3557887 86.417336
1.8970456 88.314384
1.5047583 89.819145
1.3960868 91.21623
1.2019718 92.417206
0.8656079 93.282814
0.7925134 94.076325
0.7368252 94.81215
0.6596144 95.47176
0.6482651 96.120026
0.62906562 96.74909
0.54009347 97.289185
0.5043695 97.79356
0.4605599 98.25412
0.3922286 98.64635
0.3732346 99.019585
0.2142262 99.23381
0.12225535 99.356064
0.12202014 99.47808
0.11390506 99.59199
0.087942705 99.67993
0.08062149 99.76055
0.0795042 99.84006
0.06962499 99.90968
0.035635762  99.94532
0.026638615 99.97196
0.010643684  99.982605
0.008644319  99.99125
0.0044103665 99.99566
0.0043515615 100.00001

PERCENT

21.921957
11.846063
11.57005

10.349333

6.
.9110003
.423185
. 125983
.9987717

5
5
5
3
3.
3
3
2
0
0

215879

8949291

.6183589
. 406685

.6187947
.9650358
.77738166

CUM PERCENT

21.
33.

45

55.

61
67

73.
78.

921957
76802
.33807
6874
.90328
.81428
237465
36345
.36222
.25715
.875561
.282196
.90099
.86603
.64341

SYS PERCENT

7.0430927
6.3865175
3.1055613
1.8380823
1.7638247
1.5548583
1.4914472
1.468202
1.3663316
1.218742
1.1003947
0.62205906
0.49342432
0.45778995
0.39413786
0.28384094
0.25987258
0.24161191
0.21629376
0.2125722
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

2062764

.17710172
.16538749
.1510219
.12861543
.12238712
.07024678
.040088682
.04001155
.037350538
.0288372317
.026436543
.026070175
.022830682
.0116853
.00873505
.0034901638
.0028345528
.0014462005
.0014269176

SYS PERCENT

COOCOOCOORREREFEPMNNNII

.92761
.6627538
.600712
.3263195
.3972032
.32867256
.2190217
.1522168
.8988425
.87550087
.8133335
.7657535
.58865175
.21692042
.17473959

SYS CuM

7.0430927

13.
16.
18.
20.
21.
23.
.651587
.017918
.23666

.337055
.959114
.452538
.910328
.304466
.588306
.848179
.08979

.306084
.518656
.724932
.902033
.06742

.21844

.347057
. 469444
.539692
.57978

.619793
.657143
.68598

.712418
.738487
.76132

.773003
.78174

.78523

.788063
.78951

.790936

42961

536172
373253
137077
691936
183384

SYS CuM

37.
40.
.98201
45,
46.
48.
49,
.405445
.304287
.179787
.99312

.768873
.347527
.564445
.739185

42

50
51

718544
381298

30833

705532
034206
253227
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static.text

pop
XOR
DIV
LDIV
SHIFT
DSuB
LP
DCOMP
NEG
ADDO1

In 'MEMORY: LOADS VS

OPCODE

SLDB
SL1
WILP
PLO
SLO
SL5
SLB
SL4
PL2
SL2
SL3
WSDB
WDBL
WFL
SL6
PL3
WSTR
WDO
SGB
PL1
SGDB
WSTRL
Wo

W1
WBL
WSF
SL7
WB
WSB
WXLP
WF
WSo
SG3
w2
WwDB
SGO
SG1
SG2
WIGPL
WFS
WXLPL
WFSL
WXGPL
WILPL

In 'MEMORY: LOADS VS STORES', Opcode frequencies for 'l1dstOtherImmed' (10.53317)

OPCODE

LIB
LIO
LIW
LI1
LI2
LI4
LIb
LIN1

18115
16415
8134
5428
35672
2328
562
286
102

COUNT

533914
137125
119595
118345
117019
114804
66245
61076
45334
43768
33532
32621
32349
25939
21704
18356
12322
12191
10182
9600
7082
5858
3920
3744
3095
2396
1474
889
714
662
642
302
224
142
108

48

10

OO0 OOoCO®

COUNT

476775
406245
129069
50230
10177
9734
3760
3455

. 7769956
.7040786

. 3488867
.23281989
.1532116
.09985349
.024105523
.012267222
.0043750234

COO0OODODOO0OO O

PERCENT

33.425217
.58459
.4871397
.408884
.3268715

. 1872034
.14721
.8236094
.8380952
.740057
.0992413
.042209
.0251806
.6238883
.3587598
.1491611
.771408
.76320677
.63743515
.60099955
.44336233
.36673493
.24540815
.2343898
.193759756
.14999948
.09227847
.056565506
.04469934
.04144393
.040191846
.018906445
.014023322
.008889786
.006761245
.0030049977
.260412e-04

CTOO0OO0CO0OO0O0O0OO0OO0OO0OOLOO0ODOO0OCOOOREEERMNMNNNOMNWENNNND®

PERCENT

43.64069
37.184864
11.814085
4.5977073
0.9315323
0.8909832
0.34416442
0.31624687

98.
99.
99,
99,
99.
99.

99
99

12-May-81 14:

4204
12448
473366
706184
8594
95925
.98336
.99563

100.0

CUM PERCENT

33

42.
49.
66.
64.
1.

75
79
82

84.
87.

99.

99

.0083294e-04 99

CUM PERCENT

43

80.
92.
97.
98.
99.
99.
99.

.425217
009808
49695
90583
231705
41891
56612
.389725
;22782
96788
06712
.10933
.13451
.75839
.11715
.26631
.03772
.80093
. 43836
.03936
. 48272
.84946
.094864
.329254
.52301
.67301
.76529
.820946
.86565
.90709
.94728
.96619
.98021
.9891
.99586
99886
.99949
.99999

.64069
825554
63964
23735
168884
05987
40403
720276

oococCcoooo

SYS PERCENT  SYS CUM
5.1476445 60.416546
1.3220682 61.738613
1.1630657 62.89167
1.141004 64.03268
1.1282195 65.1609
1.106864 66.26776
0.6386904 66.90645
0.58885427 67.4953
0.43708034 67.93238
0.421982 68.35436
0.3232933 68.67766
0.31461 68.992165
0.3118876 69.3040564
0.25008664 69.55414
0.20925555 69.7634
0.17697639 69.94038
0.118800545 70.05917
0.11763752 70.17671 |
0.09816809 70.27488
0.09255683 70.36744
0.06827994 70.435672
0.056478953  70.4922
0.03779404 70.53
0.036097167 70.56609
0.029839935 70.59593
0.02310064 70.61903
0.01421133 70.63325
0.008571148 70.641815
0.0068839145 70.6487
0.0063825645 -70.65508
0.006189738 70.66127
0.0029116836 70.664185
0.0021596594 70.66634
0.0013690698 70.66771
0.0010412644 70.66875
4.627842¢-04 70.66921
9.6413364e-05 70.66931
7.713069e-05 70.66939

38:10

. 17466281
. 15826255
.07842263
.062333174
.03443885
.02244503
.0054184313
.0027574224
.834164e-04

SYS PERCENT

4.5967484
3.916745
1.2443976
0.48428435
0.
0
0
0

00811989

.09384877
.036251426
.03331082

54.
55.
56,
55.
56.
55.
55.
65,
56,

913837
0721
160524

202858

237297
259743
26516
267918
2689

STORES', Opcode frequencies for 'stores' (15.400483)

SYS CUM

75.
79.
80.
.91167
.00969

80
81

81.
81.
81.

266136
182884
427284

10354
13979
1731
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static.text

LT3
L16
LINI
LINB
LCO

2454 0.22462223
602 0.05510292

0
0
0

99.

12-May-81 14:38:10

9449

100.0

0.
0.

02365984
005804085

81.
81.

19676
20257

In "MEMORY: LOADS VS STORES', Opcode frequencies for 'l1dstOtherJdumps’

OPCODE

JINEB
JZEQB

COUNT

314475
197166
109355
105863
59107
56203
41564
37262
30005
21769
20465
13564
11798
9684
7537
2864
2628
2125
19569
1748
1512
1162
890
868
785
702
697
609
428
405
284
158

PERCENT

29.786459
18.675179
10.357893
10.027137

NOOOOOOCOOO0OO0OO0OOO0OO0OO0OOCOO0OOCOOmmmNNWWOO

.5985
.323438
.936861
.529384
.842015
.0619173
.938405
.2847556
.1174835
.9172496
.7138899
.27127252
.24891903
.20127585
. 18555265
. 16556715
. 14321369
.109115195
.08429907
.08221526
.07435367
.066492076
.06601848
.057683296
.040539322
.03836081
.026899929
.014965451
.009092933
.0017049251
.0011366166
.577443e-04

CUM PERCENT

29.
48.
58.
68.
74.
79.
83.
87.
.07687

.138794
.0772

.36195
.47944
.39669
.11058
.38185

.63077

.83205

.0176

.18317

.32638
.43549
.51979
.602005
.67636
. 74285
.80887
.866554
.9071

.94546
.97236
.98733
.99642
.99812
99.
100.000015

786459
46164

819534
84667

4451756
768616
705475
234856

99926

SYS PERCENT

In 'MEMORY: LOADS VS STORES', Opcode frequencies

OPCODE

RET
KFCB
SFC
LFC4
LFC11
EFCH
LFCB
LFC1
EFC1 .
LFC2
LFC8
LFC3
LFC9
LFC14
EFCO
LFC5
LFC16

COUNT

252951
86379
73761
25896
18720
15544
15175
14563

8686
8195
7332
6777
3046
2986
2964
2882

876

PERCENT

46.01234
156.712529
13.417287

4.

710539

3.4052088
2.8274875
2.7603655
2.6490417
1.56800023
1.4906884
1,
1
0
0
0
0
0

3337069

.2327511
.55407405
.54315996
.53915681
.b242421
. 15934632

CUM PERCENT

.01234
.72487
.14216
.8527
.25791
.085396
.845764
.494804
.07481
.5655
.89921
.13196
.686035
.229195
.76836
.292595
.45194

3.0319593
1.9009438
1.0543283
1.0206608
0.5698705
0.541872
0.40073252
0.35925546
0.2892883
0.20988224
0.19730996
0.1307751
0.11374849
0.0933667
0.07266675
0.027612786
0.025337431
0.020487838
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
9
1
1
7

018887378

.0168530567
.014577701
.01110682
.008580789
.00836868
.007568449
.006768218
.0067200127
.0058715734
.004126492
.0039047413
.0027381396
.0015233312
.255684e-04
.7354406e-04
.1569605e-04
.713069e-05

SYS CuM

84.
86.
87.
88.

91.

23453
13647
1898

21046

.78033
.3222
.72293
.082184
.371475
.58136
.77867
.90945
.02319
.11656
.18923
.21684
.24218
.262665
.2815655
.29841
.31299
.3241
.33268
.34105
.34862
.355385
.36211
.36798
.37211
.376015
.37875
.38028
.3812
.38138
.38149

38157

for 'ldstOtherXfers'

SYS PERCENT

2.4387858
0.83280907
0.71115465
0.24967206
0.18048582
0.14986494
0.14630729
0.14040679
0.
0
0
0
0
0
0
0
0

08374464

.07901075
.070690274
.06533934
.029367509
.028789032
02857692 .
.027786331
.00844581

SYS CUM

93.
94,
95.

82036
65317
36432

.61399
.79448
.94434
.09065
.23106
.314804
.393814
.46451
.52985
.55921
.588
.61658
.64436
.65281

3

(10.178986)

(5.300286)
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stalic.text

1110
LIC13
LIc12
ETCO
[FC8
EFC2
EFC3
EFC4
EFC14
EFC10
EFC11
LFC6
LFC7
EFC15
_EFC7
EFC6
EFC12
LFC15
EFC13
EFCB
PORTI
PORTO

In 'MEMORY:

OPCODE

2377
LADRB
LINKB
GADRB
MISC
DESCB
LSTF
DST
FREE
ALLOC
BLT
CATCH
MRE
DwDC
WDC
MXW
LLKB
BLTC
DESCBS
BLTL
ME

MXD
LST
2276
2277
REQUEUE
NOOP
NOTIFY
75

76

77
BLTCL
BCAST
z174
z1756
z176
STOP
2177
z271
BITBLT
STARTIO
JRAM
2272
2273
2274
2373
WR

606

457
206
202
186
137
137
111
111
111
100

60

o
COERERERNWNOOD®

LOADS VS STORES', Opcode frequencies for 'ldstOther' (3.318172)

COUNT

104826
78552
53643
34990
22733

9762
7079
7070
4316
4290
3958
2824
2454
2370
2370
1919
674
282
26
14

4

COO0OOOOO0OO0OOOOOOOOCODOOOOOOOOCO RN

. 11023272
.09295202
.0831293
.037471848
.03674424
.03383381
.0249206
.0249206
.020191145
.020191145
.020191145
.018190218
.010914131
.0101865622
.0014552175
.0012733152
.4570656e-04
.6380436e-04
.8190218e-04
.8190218e-04

P EWOIOO0OO0O0O0OOOOoCOoOODOCOOO O

PERCENT

30.45842
22.824202
15.586601
10.1667563
.606339
.8364632
.0568862
.0642712
.2540642
.2465096
.1600431
.82054625
.71303835
.68863115
.68863115
.55758786
.19583858
.08193839
.0075546036
.0040678635
.0011622467
.0011622467
.9056168e~04

MNOOOOOOOOOOOmERNNNO

12-May-81 14:38:10

99.56217
99.65512
99.73825
99.77573
99.81247
99.846306
99.87122
99.89614
99.91633
99.936516
99.9567
99.97489
99.985681
99.995995
99.99745
99.998726
99.999275
99.99964
99.999825
100.00001

CUM PERCENT

30.45842
53.282623
68.869225
79.03598
85.64132
88.47778
90.53467
92.588936
93.843
95.08951
96.23955
97.0601
97.77313
98.46176
99.15039
99.70798
99.90382
99.985756
99.99331
99.997375
99.998635
99.999695
99.999985

.006584265
.004926723
.0044060907
.0019861153
.0019475498
.0017932885
.001320863
.001320863
.0010701884
.0010701884
.0010701884
.6413374e-04
.7848024e-04
.3991485e-04
.713069e~05
.748936e-05
.8924012e-05
.9282673e-05
.641336e-06
.641336e-06

QO R MNONONTTOOOODOODODOOOOO

SYS PERCENT

.0106628
.756734625
.5171902
.33735037
.2191765
.09411873
.06825102
.06816425
.041612005
.041361332
.03816041
.027227135
.02365984
.022849967
.022849967
.018501725
.0064982605
.0027188568
.5067475e-04
.3497871e-04
.8565345e-05
.8565345e-05
.641336e-06

OWWHR NODODODOOODOODOODOODOOOOO ™

96.65865
96.66358
96.66799
96.669975
96.67192
96.67371
96.67503
96.67635
96.67742
96.67849
96.67956
96.68062
96.6811
96.68164
96.68172
96.681786
96.681816
96.68184
96.68185
96.681854

SYS CUM

97.69252
98.44987
98.96706
99.3044056
99.52358
99.6177
99.68595
99.75411
99.795672
99.83708
99.875244
99.90247
99.92613
99.94898
99.97183
99.99033
99.99683
99.99955
99.9998
99.99994
99.99998
100.000015
100.00002
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2276

oo o



stalic.text 12-May-81 14:38:10 Page 23

STATISTICS FOR 'ALU INPUTS FOR MEMORY ADDRESS'

Instruction fFrequencies by Group: ALU INPUTS FOR MEMORY ADDRESS

aiMem2 4066623 39.207684 39.207684
aiAlu 2169214 20.914122 60.121803
ailmmed 1092501 10.53317 70.654976
aiCmplx 994129 9.584732 80.23971

aiAluCbr 873751 8.424128 88.66383

aiMem2Plus 572110 5.515905 94.17974

aiAluPlus 240493 2.3186738 96.49841

aiJump 179889 1.7343703 98.23278

aiMem3P1lus 117321 1.1311312 99.363914
aiMem3 65975 0.6360872 100.0



static.text

12-May-81 14:38:10

OPCODES WITHIN GROUPS Of.ALU INPUTS FOR MEMORY ADDRESS

In 'ALU INPUTS FOR MEMORY ADDRESS', Opcode frequencies for 'aiMem2' (39.207684)

OPCODE

LLDB
LLO
SLDB
" RO
LL2
LL
LL3
RDBL
SL1
LLS
PLO
SLO
SL6
SLB
LLa
SL4
LGDB
LLB
PL2
sL2
LGB
SL3
WDBL
RDO
LL6
SL6
PL3
LG1
LG2
LG4
WDO
SGB
PL1
LGO
SGDB
RBL
LG3
WO
LG5
WBL
LL7
SL7
LG6
WSO0
S63
LG7
SG60
SG1
$62

COUNT

730510
662410
533914
190646
182944
161270
16564693
16562282
137125
126408
118345
117019
114804
66245
645620
61076
51178
47482
45334
43768
40880
33532
32349
22434
22048
21704
18356
15664
13340
12694
12191
10182
9600
7286
7082
4158
4150
3920
3874
3095
2991
1474
906
302
224
148

48

10

8

In 'ALU INPUTS FOR

OPCODE

PUSH
NILCKL
ADD
SUB
BNDCK
INC
NILCK
DADD
EXCH
OR
pucomp

COUNT

511092
276181
241286

. 144918

137810
126437
119508
93228
90807
84359
79424

PERCENT

17.963554
16.288944
13.129173
.6880665
.4986715
.9656982
.803967

. 7446797
.3719625
.1084268
.9101542
.8775473
.8230796
.6289929
.5865746
.5018849
.2584889
.1676028
.1147825
.0762738
.0052568
.8245662
.795475717
.5516617
.54216976
.5337107
.45138187
.38518448
.3280363
.31215609
.2997819
.25037975
.2360681
.17916585

. 17414941

. 10224699
.10205028
.09639448
.09526331
.07610738
.07354998
.036246295
.022278929
.0074263096
.0055082555
.0036393836
.00118034056
.459043e-04

PNOOOODOODOOO0OOOO0OOO0OO0OOOO0COOOCOOOOO Mt = NNNOWOWWWWDHE D

CUM PERCENT

17
47

99

.963554
34.
.38167
52.
56.
60.
64.
68.
71.
.563156
.47331
.35086
.17394
.80293
.38951
.891396
. 14989
.31749
.432274
.508545
.5138

. 33837
.13385
.68551
.22768
.76139
.212776
.59796
.925995
.238144
.537926
.78831
.024376
.203545
.37769
.47994
.58199
.67839
.77365
.84976
.92331
.95956
.981834
.98926
.99477
.9984056
.99959

2525

06974
568413
53411
33808
08276
45473

99983

.9672344¢-04 100.00003

SYS PERCENT

NOPOOOOOOODOOOOOOO0OOOOOO0OOOOOOOOOOOCOOOCO M M == b i pd =2 OTOD

.0430927
.3865175

. 1476445
.8380823
.7638247
.5548583
.4914472
.468202
.3220682
.218742
.141004
.1282195
.106864
.6386904
.62205906
.58885427
.49342432
.45778995
.43708034
.421982
.39413786
.3232933
.3118876
.21629376
.2125722
.20925555
.17697639
.1510219

. 12861543
.12238712
.11753752
.09816809
.09255683
.07024678
.06827994
.040088682
.04001155
.03779404
.037350538
.029839935
.028837237
.01421133
.00873505
.0029116836
.0021596594
.0014269176
.627842e-04
.6413364e-05
.713069e-05

SYS CUM

7.0430927

13.
18.
20.
22.
23.
25,
26.
28.
29.
.375486
.503706
.61057

.24926

.87132

34.
34,
35.
35.
36.
36.
.98788
37.
37.
37.
37.
38.
38.
38.
38.
38.
38.
38.
38.
38.
39.
39.
39.
39.
39.
39.
39.
39.
39.
39.
39.
39.
39.
39.

30
31
32
33
33

36

42961
577255
416337
179161
73402
225468
69367
01574
234482

460175
953598
41139
84847
27045
66459

299767
51606
728634
93789
114864
265884
3945
516888
634426
732594
82515
895397
963676
003765
043777
08157
11892
148758
177697
191807
200542
203453
205612
20704
2075
207596
207672

MEMORY ADDRESS', Opcode frequencies for 'aiAlu' (20

PERCENT

23.561161
12.731847
11.123199
6.680669
6.3529925
5.828701
5.509277
4.297778
4.1861706
3.8889198
3.6614184

CUM PERCENT

.561161
.293007
.416206
.096874
. 449867
.278564
.78784
.08562
.27179
.160706
.82212

SYS PERCENT

4
2
2
1
1
1
1
0
0
0
0

.92761
.6627538
.3263195
.3972032
.3286725
.2190217
.1522168
.8988425
.87550087
.8133335
.7657535

SYS CuM

.135628
.798035
.124355
.521657
.85023
.069252
.22147
.12031
.99581
.809143
.574898

.914122)

Page
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static.text

L ADRB
pup
GADRB
DBL
AND
POP
XOR
SHIFT
CATCH
DwDC
IwDC
Dsus
LpP
Dcomp
NEG
ADDO1
NOOP
WR

RR

78552
61055
34990
22499
18124
18115
16415
3572
2824
2370
2370
2328
562
286
102

oo oO

In 'ALU INPUTS FOR

OPCODE

LIB
LIO
LIW
LI1
LI2
LI4
LI5
LIN1
LI3
LI6
LINI
LINB
LCO

COUNT

476775
406245
129069
50230
10177
9734
3760
3455
2454
602

0

0

0

In 'ALU INPUTS FOR

OPCODE

MUL
RET
2377
KFCB
SFC
LFC4
MISC
LFC11
EFC5
LFCB
LFC1
EFC1
LFC2
DIV
LFC8
LSTF
DST
LFC3
LDIV
FREE
ALLOC
BLT
LFC9
LFC14
EFCO
LFC5
MRE
JIW
MXW
LFC16

COUNT

269746
252951
104826
86379
73761
25896
22733
18720
15544
151756
14563
8686
8195
8134
7332
7079
7070
6771
5428
4316
4290
3958
3046
2986
2964
2882
2454
2125
1919
876

.6212194
.814614
.6130266
.0371959
.83560997
.835095
.75672574
.16466794
.13018541
.10925616
. 10925616
.107319975
.025908003
.0131845
.0047021637

COOCCOOCOCCCOOCOmmNW

MEMORY ADDRESS', Opcode frequencies for 'ailmmed' (10.53317)

PERCENT

43.64069

37.184864
11.814085
4.5977073
0.9316323
0.8909832

0.34416442
0.31624687
0.22462223
0.05510292

MEMORY ADDRESS', Opcode frequencies for 'aiCmplix' (9.584732)

PERCENT

27.133904
25,444485
10.544506
.688912
.4196606
.6048934
.2867253
.8830555
.5636798
.5264618
.4649005
.8737297
.8243397
.81820374
.73753004
.7120806
.71117525
.68170223
.54600563
.43414888
.431563353
.39813747
.30639887
.30036342
.29815044
.28990202
.24684925
.21375494
.1830333
.08811733

COO0OOO0OO0OO0OO0CO0OO0OO0OO0OCOOCORERMEmERNNNI®

99
99
99
99

CUM PERCENT

99

12-May-81 14;

.44334
.25795
.87098
.90817
.74368
.57878
.33551
.500175
.63036
. 73962
. 84887
.95619
.9821
.995285
.999985

.64069
.825554
.63964
.23735
.168884
.05987
.40403
.720276
.9449

100.0

CUM PERCENT

27.
52.
63.
71.
79.

81

133904
57839
122894
811806
23147

.836365
84,
86.
87.
.09619
.56109
.434814
.259155
.07736
.814896
.52698
.23815
.91985
.46586
.90001
.33154
.72968
.03608
.33644
.63459
.92449
.17134
. 38509
.578125
.666245

12309
00615
56973

leNoNoNoRoNoNoNoloNoRoNoNeRoNe)

38:10

.76734625
.58865175
.33735037
.21692042
.17473959
. 17465281
. 16826255
.03443885
.027227135
.022849967
.022849967
.02244503
.0054184313
.0027574224
.834164e-04

SYS PERCENT

4.5967484
3.916745
1.2443976
0.48428435
0.09811989
0.
0
0
0
0

09384877

.036251426
.03331082
.02365984
.005804085

SYS PERCENT

2.600712
2.4387858
1.0106628
0.83280907
0.71116465
0.24967206
0.2191765
0.180485682
0.14986494
0.14630729
0.14040679
0.08374464
0.07901075
0.07842263
. 0.070690274
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0

06825102

.06816425
.06533934
.052333174
.041612005
.041361332
.03816041
.029367509
.028789032
.02857692
.027786331
.02365984
.020487838
.018501725
.00844581

58.
68.
59,
59.

332245
9209
258247

475166 -
.649906
59.
59,
60.
60.
60.
60.
60.
60.
60.
60.

82456
982822
01726
044487
067337
090187
112633
11805
120808
12179

SYS CUM

64.
68.
69.
70.
.46209
.55594
.59219
.6255
.64916
.65497

71854
635284
879684
36397

SYS CUM

.255684
.69447
.70514
.53795
.2491
.49877
.71795
.89844
.0483
.19461
.335014
.41876
.497717
.576195
.64689
.71514
.7833
.84864
.90097
.94258
.98394
.0221
.056147
.08025
.10883
.13662
.16028
.18076
.199265
.20771

Page
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static.text

LFC10
LFC13
LFC12
BLTC
EFC9
EFC8
EFC2
EFC3
EFC4
EFC11
EFC14
EFC10
LFC6
LFC7
EFC15
BLTL
EFC7
EFC6
ME
MXD
EFC12
LFC16
LST
EFCB
EFC13
z271
2272
z273
z274
2275
2276
z2717
PORTO
PORTI
76

717
z174
z175
BLTCL
z176
z177
STOP
JIB
BITBLT
STARTIO
JRAM
NOTIFY
BCAST
REQUEUE
2373
BRK
75

OO0 O0OOCOO0OO0COO0OO0OOOOO0OOODOO0OOOOOCOOORMmMENWDEDN®

In 'ALU INPUTS FOR

0PCODE

JZNEB
JZEQB
JLB
JGB
JULEB
JuLB
JEQB
JGEB
JNEB .
JNE7
JNE4
JUGEB
JUGB
JEQ5
JEQ4
JNE3
JNE9

COUNT

314475
197166
105863
59107
56203
41564
30005
20465
13564
11798
9684
2864
2628
1959
1512
868
785

R NWREANPOOOODOOOO0OOOOCOODOOC O

MEMORY ADDRESS', Opcode frequencies for 'aiAluCbr' (8.424128)

.060957885
.051401782
.045969887
.028366539
.020721657
.020319295
.018709846
.013780909
.013780909
.011165552
.011165552
.0111655652
.0100590575
.006035434
.005633072
.001408268
.0472460-04
.04134e-04
.023623e-04
.023623e-04
.017717e-04
.0118115e-04
.0059057e-04
.0059057e-04
.0059057e-04

PERCENT

35.991375
22.565468
12.115923

6.
6.432382
4.756962
3.4340448
2.3422005
1.5623873
1.3502703
1.
0
0
0
0
0
0

764742

1083249

.32778218
.3007722
.22420576
.17304701
.0993418
.08984253

99

99

99

CUM PERCENT

35

3
58. 1
70. 1
77. 0
.86989 0
88. 0
92. 0
94. 0
.95548 0.
0
0
0
0
0
0
0
0

83

95

97.
.41408
.74186
.04263
.26684
.43989
.53923
.629074

L7272
.7786
.82457
.862936
.87366
.893974
.91268
.92646
.94024
.9514
.96256
.973724
.98378
99.
99.
99.
99.
99.
99.
.99917
99.
99.
99.
.99987
99.

12-May-81 14:

989815
995445
99686
99766
99836
998764

99947
99967
99977

COORNWWONROIOIOMTOOOODOOOOODOoOOO O

99997

991375
556843
67277
43751

62685
06089
40309

305756

38:10

.00684265
.004926723
.0044060907
.0027188568
.0019861153
.0019475498
.0017932885
.001320863
.001320863
.0010701884
.0010701884
.0010701884
.6413374e-04
.7848024e-04
.3991485e-04
.3497871e-04
.713069e-05
.748936e-05
.85653456-05
.8565345¢e-05
.8924012e6-05
.9282673e-05
.641336e-06
.641336e-06
.641336e-06

SYS PERCENT

.0319593
.9009438
.0206608
.5698705
.541872
.40073252
.2892883
.19730996

1307751

.11374849
.0933667
.027612786
.025337431
.018887378
.014577701
.00836868
.007568449

80.
80.
.22289
.80.
80.
80.
80.
80.

80

80

80

213554
21848

22561
22759
22954
23133
23265

.23397
80.
80.
.237175
80.
80.
80.
80.
80.
80.
80.
80.
80.
80.
80.
80.
80,

23504
23611

23814
238716
23926
239395
23947
23954
23958
23962
23965
23967
23968
239685
23969

SYS CUM

83.
85.
86.
86.
87.
87.
87.
88.
88.
.43685
.63022
.55783
.58317
.60206
.61664
.62501
.632576

27165
17259
19325
76312
30499
70573
99502
19233
323105
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static.text

JNES
Jroz
JLEB
JiQ3
JNEG
JLQos
JEQ9
JNES
JEQ6
JEQ2
JNE2

In 'ALU INPUTS FOR

OPCODE

RILP
WILP
RFL
WFL
RILO
RXLP
RIGP
DESCB
LLKB
WXLP
RILPL
DESCBS
RIGPL
WIGPL
WXLPL
RXGPL
RFSL
WFSL
WXGPL
RXLPL
WILPL

COUNT

322109
119595
29440
25939
25060
21395
17154
9762
674
662
294

26

[=N-—N-NoRoRoNeNoNe)

In 'ALU INPUTS FOR

OPCODE

RSTR
LINKB
RSTRL
WSTR
WSTRL

COUNT

141716
53643
26954
12322

5858

In "ALU INPUTS FOR

OPCODE

JB
JW
J2
J3
Jg
Ja
J7
J5
Jé
J8

COUNT

109355
37262
21769

75637

In 'ALU INPUTS FOR

OPCODE
RF

COUNT

114133

.080343256
.07977101
.06969949
.048984203
.04635188
.032503538
.0109871125
.001373389
.156926e-04

COOOoOCOOoCOOC O

MEMORY ADDRESS', Opcode frequencies for 'aiMem2Plus' (5.515905)

PERCENT

56.301933
20.904198
5.1458635
4.5339184
4.380276
3.7396655
2.9983745
1.7063151
0.11780951
0.11571201
0.05138872
0.0045445805

MEMORY ADDRESS', Opcode frequencies for 'aiAluPlus' (2.3186738)

PERCENT

58.927284
22.305431
11.20781

5.1236415
2.4358296

MEMORY ADDRESS',

PERCENT

60.790264
20.713884
12.101352
4.189806
0.9717103
0.6403949
0.4947495
0.087831945
0.01000617

MEMORY ADDRESS', Opcode frequencies for 'aiMem3Plus' (1.1311312)

PERCENT

97.28267
/

12-May-81 14:38:10

99.70942
99.78919
99.858894
99.907875
99.95422
99.986725
99.99771
99.999084
100.0

CUM PERCENT

56.301933
77.20613
82.352
86.88592
91.2662
95.00586
98.004234
99.71055
99.82836
99.94408
99.995647
100.000015

CUM PERCENT

58.927284
81.23271
92.44052
97.56416
99.99999

CUM PERCENT

60.790264
81.50415
93.6055
97.79563
98.76701
99.40741
99.90216
99.98999
100.0

CUM PERCENT

97.28267

0.006768218
0.0067200127
0.0058715734
0.004126492
0.0039047413
0.0027381396
9.255684e-04
1.1569605e-04
7.713069e0-05

SYS PERCENT

3.1055613
1.1530557
0.28384094
0.25008664
0.24161191
0.2062764
0.16538749
0.09411873
0.0064982605
0.0063825645
0.0028345528
2.5067475e-04

SYS PERCENT

1.3663316
0.5171902
0.25987258
0.118800545
0.056478953

SYS PERCENT

1.0543283
0.35925546
0.20988224
0.07266675
0.016853057
0.01110682
0.008580789
0.0015233312
1.7354406e-04

SYS PERCENT
1.1003947

88.63934
88.646065
88.65194
88.65607
88.65997
88.66271
88.663635
88.66375
88.663826

SYS CuM

91.76939
92.92244
93.20628
93.45637
93.69798
93.90426
94.06965
94.163765
94.170265
94.17665
94.17949
94.17974

SYS CUM

95.546074
96.06326
96.323135
96.44193
96.49841

Opcode frequencies for 'aiJump' (1.7343703)

SYS CUM

97.55274
97.911995
98.12188
98.19455
98.2114
98.22251
98.231094
98.23262
98.232796

SYS CUM
99.33319

Page
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static.

WSF
WF

RFC
RFS
WFS

text

2396
642
150

In 'ALU INPUTS FOR

OPCODE

wsDB
RDB
w1
R1
R4
R3
RB
wB
WSB
R2
w2
wDB

COUNT

32621
18369
3744
2742
2704
2368
1212
889
714
362
142
108

2.
0.
0.

0422602
5472166
12785435

99.
99.

12-May-81 14:38:10

32493
87215

100.0

0.
0.

02310064
006189738

99.
99,
- 0.0014462005 99.36393

Page

35629
36248

MEMORY ADDRESS', Opcode frequencies for 'aiMem3' (0.6360872)

PERCENT

49.44449
27.842363

COORREWhbLO

.6748717
.156612
.098522
.5892382
.8370595
.34748
.0822282
.5486927
.21623304
.16369838

CUM PERCENT

49,
77.
.96173
87.
91.
.80561
.64267
.99015
.07238
.62107
.8363

82

44449
28685

11785
21637

100.0

SYS PERCENT

[=RoRoNeNoeRe oo o e R

.31451
.17710172
.036097167
.026436543
.026070175
.022830682
.0116853
.008571148
.0068839145
.0034901638
.0013690698
.0010412644

SYS CuM

99.
.86554
99.

99
99
99
99
99

99

67844

89163

.91807
99.
.966965
99.
.98722
.9941

99.
99.
.99999

94414
97866

99759
998955
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static.text

PAIR STATISTICS BY GROUP: PRINC OPS

5186003 to

<{Ld/Store,
<Ld/Store,
<Ld/Store,
<ALU Ops,
{Stack Ops,
<Ld/Store,
<CondJumps,
{Stack Ops,
(Xfers,
<Ld/Store,
<R/M,

<R/M,

<Ld Immed,
<R/W,
<Ld/Store,
<Ld Immed,
<R/W,
<Ld/Store,
<ALU Ops,
{Misc,
<CondJumps,
<R/W,

<ALU Ops,
<Ld Immed,
<Ld Immed,
<{Stack Ops,
<Jumps,
{ALU Ops,
<Ld Immed,
<Ld Immed,
<ALU Ops,
<R/W,

<Ld Immed,
<CondJumps,
<{Stack Ops,
<R/W,

<ALU Ops,
<Stack Ops,
{Xfers,
<Ld/Store,
<CondJumps,
<Stack Ops,
{Misc,
<CondJumps,
<Ld/Store,
<R/W,

<Ld Immed,
<{Stack Ops,
<CondJumps,
{(Xfers,
{Misc,
<Xfers,
<{Misc,
<Jumps,
<{Misc,
<Xfers,
<Jumps,
<CondJumps,
{Xfers,
<Xfers,
<R/W,
<Jumps,

<Ld Immed,
<R/W,
<{Misc,
<Jumps,
<ALU Ops,
{Processes,
<Jumps,
<{Stack Ops,
{Misc,
{Xfers,

tal pairs

Ld/Store>
Stack Ops>
ALU Ops>
Ld/Store>
R/W>

Ld Immed>
Ld/Store>
Ld/Store>
Ld/Store>
R/W>
CondJumps>
R/W>

ALU Ops>
Ld/Store>
Xfers>
CondJumps>
Stack Ops>
CondJumps>
CondJumps>
Ld/Store>
Ld Immed>
ALU Ops>
Ld Immed>
R/W>
Xfers>
Stack Ops>
Ld/Store>
R/W>
Ld/Store>
Ld Immed>
Stack Ops>
Xfers>
Stack Ops>
Stack Ops>
ALU Ops>
Ld Immed>
ALU Ops>
Ld Immed>
Stack Ops>
Jumps>
Jumps>
Xfers>
R/W>
Xfers>
Misc>
Jumps>
Jumps>
Jumps>
R/W>

Ld Immed>
Stack Ops>
Xfers>

Ld Immed>
Stack Ops>
Xfers>
CondJumps>
Xfers>
Misc>

R/W>

Misc>
Misc>

Ld Immed>
Misc> .
Processes>
Jumps>
R/W>
Jumps>
Misc>
CondJumps>
CondJumps>
CondJumps>
Jumps>

599195,
298961,
263507,
245417,
242480,
234978,
223527,
212972,
205802,
177149,
151589,
148338,
134791,
134466,
115847,
114036,
97712,
92379,
90521,
89857,
87251,
85892,
75626,
69468,
60205,
60058,
59114,
55573,
52772,
50304,
47610,
47147,
45871,
43530,
42351,
41659,
40991,
38278,
28690,
28504,
24483,
24120,
23175,
22227,
21375,
20342,
15835,
12693,
11575,
9472,
6466,
6045,
5781,
5232,
5180,
5020,
4977,
4301,
3885,
3850,
3657,
2918,
2876,
2454,
2362,
1742,
1426,
1235,
1230,
1043,
993,
949,

12-May-81 14:
11.554081 11.
5.764767 17
4.8882923 22.
4.732296 26
4.6756625 31.
4.5631004 36.
4.3101983 40
4.1066694 44,
3.9684129 48.
3.415906 51
2.9230412 54
2.8603533 57.
2.5991309 60.
2.5928638 62
2.2338398 65.
2.1989188 67.
1.8841485 69.
1.781314 71.
1.7454868 72.
1.7326832 74
1.6824326 76.
1.6562274 77.
1.4582714 79.
1.3395287 80.
1.1609133 81.
1.1580788 82
1.139876 84.
1.0715959 85.
1.0175852 86.
0.9699956 87.
0.9180481 88.
0.9091202 88
0.8845156 89.
0.83937473 90.
0.8166405 91.
0.80329695 92
0.79041605 93.
0.73810215 93
0.5532199 94
0.54963326 94.
0.47209768 95,
0.4650981 95
0.44687595 96
0.42859597 96.
0.41216712 97.
0.392248156 97.
0.305634112 97
0.24475498 98.
0.22319696 98.
0.18264546 98.
0.12468176 98.
0.11656376 98.
0.11147313 98.
0.10088695 98
0.09988424 99.
0.09679902 99.
0.09596986 99.
0.08293477 99.
0.07491318 99.
0.074238296  99.
0.070516734 - 99.
0.056266837  99.
0.055456967 99,
0.04731968 99.
0.04554567 99.
0.033590417  99.
0.027497091 99
0.023814101 99,
0.023717687  99.
0.020111828 99
0.019147694 99
0.018299255 99

38:10

554081

.318848

20714

.939436

615099
146103

.456303

562973
531387

.947292
.8703356

730686
32982

.922684

1665256
355446
23959
020905
76639

.49907

1815
83773
296005
63554
79645

.95453

094406
166
183586
153568
071625

.98074

86526
704636
52128

.32458

11499

.853096
.40632

955956
428055

.89315
.34003

76862
18079
573044

.87839

123146
346344
52899
65367
77023
88171

.98259

08247
179276
275246
35818
43309
50733
57785
63412
689575
73689
78244
81603

.84353

86734
89106

.91117
.93032
.94862
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static.text

<ALU Ops, Xfers>

{Misc, ALU Ops>
<{Misc, Misc>
{Processes,Ld/Store>
<Jumps, Misc>

{Processes, Xfers>
<ALU Ops, Misc>
{Processes,Ld Immed>
<{Processes,Stack Ops>
<{Processes,R/W>
<Processes,ALU Ops>
<Processes,CondJumps>
<Jumps, Jumps>
<Processes,Jumps>

_ <Stack Ops,Misc>

<ALU Ops, Processes>
{Xfers, ALU Ops>
<Jumps, ALU Ops>

WSNSNNWOIROOODODODOCOODOOO

12-May-81 14:

.01623601
.011087537
.0054762793
.004416732
.002294638
.002178942
.0019475498
.0014654832
.0014269176
.0013883525
.0011955268
.8700294e-04
.7489357e-04
.0852275e-04
.313921e-04
.713069e-05
.713069e-05
.86653456-05

99
99
99
99
99
99
99
99
99
99

99
99
99
99
99
99

38:10

.96486
.976945
.98142
.98584
.98814
.99032
.99226
.99373
.996155
.996544
99.
.99863
.9993
.9996
.99983
.99991
.999985

99774

100.00002

Page
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static.text

12-May-81 14:38:10

PAIR STATISTICS BY GROUP: LOCALS VS GLOBALS GROUP
5186003 total pairs

<{locals, locals>
<{locals, other>
<other, locals>
<ATulnLG, lTocals>
{locals, LdImmedInLG>
<(locals, AlulInLG>
<CondJumpsInlLG,locals>
(xfersInLG, locals>
<other, addresses>
C(addresses, CondJumpsInLG>
(locals, xfersInlG>
<LdImmedInLG, AlulnLG>
<LdImmedInlG, CondJumpsInLG>
Caddresses, Tocals>
<locals, addresses>
<AlulnLG, CondJumpsInLG>
<CondJumpsInLG,LdImmedInLG>
<locals, CondJumpsInLG>
<AlulnlLG, LdImmedInLG>
<other, other>
<localsIndir, other>
<LdImmedInLG, addresses>
<LdImmedInlLG, xfersInLG>
<localsIndir, 1localsIndir>
<JumpsInlG, locals>
<localsIndir, addresses>
<other, localsIndir>
<LdImmedInLG, LdImmedInLG>
<{LdImmedInLG, other>
<LdImmedInlLG, Tocals>
<CondJumpsInLG,other>
<AlulnlLG, other>
<locals, localsIndir>
<other, LdImmedInLG>
<other, AlulInLG>
<AlulnlLG, AluInlG>
<localsIndir, AlulnLG>
{addresses, other>
<locals, globals>
<addresses, AlulInlLG>
<xfersInLG, other>
<globals, AlulnlG>
<other, xfersInlG>
<addresses, localsIndir>
<{locals, JumpsInLG>
<AlulnlLG, lTocalsIndir>
<CondJumpsInlLG,JumpsInlG>
{addresses, LdImmedInlLG>
<CondJumpsInlLG,xfersInLG>
<{addresses, JumpsInLG>
<other, globals>
<LdImmedInLG, JumpsInlG>
<other, JumpsInLG>
<AlulnlLG, globals>
<addresses, globals>
<globals, CondJumpsInLG>
<AlulnLG, addresses>
<CondJumpsInlLG,localsIndir>
<globals, localsIndir>
<globals, locals>
<xfersInLG, LdImmedInLG>
<globals, addresses>
<globals, other>
<localsIndir, LdImmedInlLG>
<localsIndir, xfersInlLG>
<addresses, xfersInlG>
{globalsIndir, xfersInlLG>
<globals, globalsIndir>
<{globals, LdImmedInlG> -
<xfersInlLG, xfersInlLG>
<LdImmedInLG, 1localsIndir>
<JumpsInlG, other>

664101,
314962,
308845,
245296,
238092,
236293,
219149,
207182,
189421,
145231,
138572,
134791,
114036,
113474,
95014,
90521,
87251,
79859,
75626,
68129,
66061,
61813,
60200,
59859,
59547,
55358,
53046,
50304,
48747,
48373,
47831,
47715,
47013,
44135,
42988,
40991,
36423,
35025,
34870,
34685,
32530,
32000,
29411,
28955,
28510,
28314,
24483,
24426,
22227,
20046,
17454,
15835,
15071,
14989,
13739,
12705,
12391,
11144,
10473,
10279,
9472,
8617,
8121,
7916,
7106,
6958,
6653,
6633,
6203,
6045,
5625,
5351,

10.877376

6.073309
5.955357
4,.729963
4.59105
4.56563602
4,2257786
3.995023
3.6525433
2.800442
2.6720386
2.5991309
2.1989188
2.188082
1.8321239
1.7454868
1.6824326
1.5639895
1.4582714
1.3137091
1.2738327
1.1919198
1.1608169
1.1542416
1.14822563
1.0674502
1.0228688
0.9699956
0.9399724
0.9327607
0.9223095
0.92007275
0.9065363
0.85104074
0.8289236
0.79041605
0.7023328
0.67537565
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

67238684

.6688195
.62726536
.6170455
.5671227
.5583298
.549749
.5459696
.47209768
. 47099857
. 42859597
.38654043
.33655977
.30534112
.29060917
.28902798
. 26492465
.24498634
.23893161
.2148861
.20194743
.1982066
. 18264546
.1661588
. 15659459
.15264164
.13702267
.13416884
.12828763
.12790197
.11961042
.11656376
.10846504
.10318159

.877376
.950684
.90604
.636003
.227055
.783417
.009193
.004215
.6566757
.4572
.12924
.728317
.927288
.115637
.947495
.69298
.37541
.916306
.37358
.68729
.96112
.15304
.31386
.4681
.616325
.68378
.70664
.676636
.61661
.54937
.47168
.391754
.298294
.14934
.978264
.76868
.47101
.146385
.81877
.487595 -
.11486
.7319
.29903
.85735
.407104
.95307
.42517
.89617
. 32477
.71131
.047874
.35322
.64383
.93285'
.19778
.442764
.681694
.89658
.09853
.29674
.479385
.645546
.80214
.95478
.091805
.225975
.35426
.48216
.601776
.71834
.826805
.929985
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<{xfersInLG, CondJumpsInLG> 5020, 0.09679902 99.02679
<JumpsInLG, xfersInlG> 4977, 0.09596986 99.12276
<CondJumpsInLG,giobals> 4809, 0.09273037 99.216485
<localsIndir, globals> 4700, 0.09062857 99.306114
<LdImmedInLG, globals> 4564, 0.088006115 99.39412

<localsIndir, CondJumpsInlLG> 4249, 0.08193208 99.476056
<globals, xfersInLG> 3375, 0.065079026 99.54113
<globals, globals> 2918, 0.056266837 99.5974

<JumpsInLG, LdImmedInLG> 2918, 0.056266837 99.65366
<localsIndir, 1locals> 25639, 0.048958707 99.70262
<{xfersInLG, globals> 2140, 0.04126492 99.74389
<other, CondJumpsInLG> 2082, 0.040146527 99.784035
<globalsIndir, CondJumpsInlLG> 1924, 0.037099864 99.82114
<LdImmedInLG, globalsIndir> 1870, 0.036058598 99.85719
<AlulnLG, JumpsInLG> 1426, 0.027497091  99.88469
<JumpsInLG, CondJumpsInlLG> 1230, 0.023717687  99.90841
<addresses, addresses> 1208, 0.023293469  99.9317

<JumpsInLG, globals> 115656, 0.022271488  99.95397
<xfersInLG, JumpsInLG> 949, 0.018299255 99.972275
<AluInlG, xfersInlG> 842, 0.01623601 99.98851
<{localsIndir, JumpsInLG> 288, 0.00555341 99.994064
<JumpsInLG, localsIndir> 147, 0.0028345528 99.9969

<locals, globalsIndir> 53, 0.0010219816 99.997925
<xfersInLG, TocalsIndir> 40, 7.713069e-04 99.998695
<JumpsInlLG, JumpsInLG> 35, 6.7489357e-04 99.99937
<other, globalsIndir> 21, 4.0493612e-04 99.99977
<JumpsInlLG, addresses> 7, 1.3497871e-04 99.99991
<JumpsInLG, AluInlG> 2, 3.8565345e-05 99.99995
<xfersInlLG, AluInlG> 2, 3.8565345e-05 99.999985
<globals, JumpsInLG> 2, 3.8565345e-05 100.00002
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PAIR STATISTICS BY GROUPE‘MEMORY: LOADS. VS STORES
5186003 total pairs

<{loads, TdstOtherStackAlu> 586062, 11.300841 11.300841
{loads, Toads> 439097, 8.466964 19.7678056
<1dstOtherStackAlu,loads> 394566, 7.608287 27.376091
{stores, loads> 383136, 7.387886 34.763977
(1dstOtherStackAlu,stores> 320004, 6.1705327 40.93451
<1dstOtherJdumps, loads> 257768, 4.970456 45,.904964
<{loads, 1dstOtherdumps> 244154, 4.707942 50.612907
<{loads, 1dstOtherImmed> 208982, 4.0297313 54.64264
{1dstOtherStackAlu,1dstOtherStackAlu> 191010, 3.6831834 58.32582
<ldstOtherImmed, 1dstOtherStackAlu> 180662, 3.4836464 61.809467
. (stores, TdstOtherStackAlu> 134138, 2.5865393 64.396
<1dstOtherXfers, stores> 131014, 2.5263 66.9223
{1dstOtherImmed, 1dstOtherdumps> 129871, 2.50426 69.42656
<1dstOtherStackAlu,1dstOtherImmed> 113904, 2.1963737 71.62293
<{loads, stores> 111815, 2.156092 73.77902
(stores, stores> 111297, 2.1461036 75.925125
<1dstOtherStackAlu,1dstOtherdumps> 105683, 2.0378509 77.962975
<{loads, 1dstOtherXfers> 91205, 1.7586761 79.72165
<1dstOtherJdumps, 1dstOtherImmed> 90169, 1.7386993 81.46035
{ldstOther, Toads> 86874, 1.6558802 83.116234
<l1dstOtherXfers, loads> 74823, 1.4427874 84.55902
{1dstOtherImmed, lToads> 66025, 1.2731384 85.83216
<ldstOtherImmed, TdstOtherXfers> 60200, 1.1608169 86.99298
{stores, 1dstOtherImmed> 58338, 1.1249126 88.1179
<1dstOtherImmed, stores> 56050, 1.0807937 89.19869
<l1dstOtherImmed, 1dstOtherImmed> 50304, 0.9699956 90.168686
<1dstOtherJumps, 1dstOtherStackAlu> 48764, 0.9403002 91.108986
{stores, 1dstOtherJdumps> 48467, 0.93457336 92.04356
{stores, 1dstOtherXfers> 45035, 0.86839514 92.91195
<1dstOtherJdumps, stores> 36171, 0.6974736 93.60942
<1dstOtherXfers, 1dstOther> 33550, 0.64693365 94.2563565
<1dstOther, stores> 32396, 0.6246815 94.881035
<1dstOther, 1dstOtherXfers> 31716, 0.6115693 95.49261
<1dstOther, 1dstOther> 28778, 0.5549168 96.04752
<1dstOtherdumps, 1dstOtherXfers> 27204, 0.5245659 96.57209
<1dstOtherJdumps, 1dstOtherJdumps> 25748, 0.49649024 97.06858
<1dstOtherStackAlu,1dstOtherXfers> 24961, 0.4813148 97.5499
<1dstOther, TdstOtherStackAlu> 22689, 0.43750458 97.987404
<loads, TdstOther> 18474, 0.3562281 98.343636
{stores, 1dstOther> 18181, 0.35057828 98.694214
<1dstOtherStackAlu,ldstOther> 15456, 0.298033 98.99225
<1dstOther, 1dstOtherImmed> 15174, 0.2925953 99.28484
<1dstOtherXfers, 1dstOtherImmed> 9472, 0.18264546 99.46749
<1dstOtherJumps, 1dstOther> 6439, 0.124161136 99.59165
{1dstOtherXfers, 1dstOtherXfers> 6045, 0.11656376 99.70821
<1dstOtherXfers, 1dstOtherJumps> 5969, 0.115098286 99.82331
{1dstOther, 1dstOtherJumps> 3610, 0.06961045 99.89292
<1dstOtherImmed, 1dstOther> 3046, 0.058735018 99.95166
<1dstOtherXfers, 1dstOtherStackAlu> 2507, 0.04834166 100.0



static.text

12-May-81. 14:38:10

PAIR STATISTICS BY GROUP: ALU INPUTS FOR MEMORY ADDRESS

5186003 tot

<aiMem2,
<aiAlu,
<aiMem2,
<aiCmplx,
<aiMem2,
<aiMem2,
<aiAluCbr,
<aiMem2,
<ailmmed,
<aiAlu,
<aiCmpix,
<aiAlu,
<ailmmed,
<ailmmed,
<aiMem2Plus,
<aiAlu,
<aiAluCbr,
<aiAlu,
<ailmmed,
<aiMem2,
<aiMem2Plus,
<aiJump,
<aiMem2,
<aijAluPlus,
<aiAlu,
<aiMem3Plus,
<ailmmed,
<aiMem2,
<aiMem2Plus,
<aiAluCbr,
<aiAlu,
<aiMem2Plus,
<aiCmpix,
<aiAluCbr,
<aiAluCbr,
<aiAluPlus,
<aiAluPlus,
<aiMem2,
<aiMem2Plus,
<aiMem2Plus,
<aiMem3,
<aiAluPlus,
<aiAlu,
<aiCmpix,
<ailmmed,
<aiMemz2,
<aiCmplx,
<aiAlu,
<aiAluCbr,
<aiMem3,
<aiMem2Plus,
<ailmmed,
<aidump,
<ailmmed,
<aiCmplix,
<ailmmed,
<aidump,
<aiMem3,
<aiAluPlus,
<aiMem3Plus,
<aidump,
<aiCmpix,
<aiMem3Plus,
<aidump,
<aiMem3Plus,
<aiMem2P1lus,
<ailmmed,
<aiAluPlus,
<aiAlu,
<aiAluPlus,
<aiMem3,
<aiMem2Plus,

al pairs

aiMem2>
aiMem2>
aiAlu>
aiMem2>
aiCmpix>
ailmmed>
aiMem2>
aiAluCbr>
aiAlu
aiAtuw>
aiAlu>
ailmmed>
aiAluCbr>
aiMem2>
aiATu>
aiAluCbr>
ailmmed>
aiMem2Plus>
aiCmp1x>
aiMem2Plus>
aiMem2Plus>
aiMem2>
aiMem3Plus>
aiMem2Plus>
aiCmplx>
aiAluCbr>
ailmmed>
aidJump>
aiMem2>
aiAlu>
aiATuPlus>
aiAluPlus>
aiAluPlus>
aiCmpl1x>
aidump>
aiAlu>
aiMem2)>
aiATuPlus>
aiAluCbr>
aiCmplix>
aiAlw
ailmmed>
aiJump>
ailmmed>
aiJump>
aiMem3>
aiCmpix>
aiMem3>
aiMem2Plus>
aiMem2>
ailmmed>
aiMem2Plus>
aiAlud>
aiAluPlus>
aiATuCbr>
aiMem3>
aiCmplix>
aiCmp1x>
aiAluCbr>
ailmmed>
ailmmed>
aidump>
aiMem2>
aiAluCbr>
aiAluw>
aiMem3>
aiMem3Plus>
aiCmp1x>
aiMem3Plus>
aidump>
aiMem2Plus>
aidump>

697315,
528058,
459159,
343734,
261229,
238175,
223527,
168313,
167846,
136516,
125537,
123501,
114036,
102362,
102248,
91749,
87251,
83104,
76987,
68979,
60089,
58253,
56899,
54134,
53510,
52489,
50304,
48048,
46174,
44744,
397156,
27712,
26834,
25745,
24483,
22996,
22151,
19899,
19594,
19392,
17590,
16771,
15546,
15214,
14772,
14555,
14155,
12259,
11144,
10889,
9215,
7633,
6941,
6099,
6059,
5161,
4977,
37563,
3088,
3077,
2752,
1943,
1589,
1230,
1147,

. 985,
958,
650,

- 632,
444,
338,
321,

13.446097
10.182369

8.

6
5
4
4
3
3
2
2
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

853812

.6281104
.0371933
.592651
.3101983
.2455246
.2365196
.6323934
.4206889
.3814294
.1989188
.973813
.9716147
.7691669
.6824326
.6024673
.4845152
.3300996
.1586766
:1232736
.0971647
.0438483
.0318158
.0121282
.9699956
.92649384
.89035816
.8627839
.7658114
.5343614
.5174312
.4964324
.47209768
.44342432
.42713046
.3837059
.3778247
.3739296
.3391822
.32338972
.29976843
.29336658
.28484364
.2806593
.27294624
.2363863
.2148861
.20996902
.17768981
.14718466
.13384104
.11760503
.11683371
.09951787
.09596986
.07236788
.059544897
.05933278
.053065915
.037466235
.030640168
.023717687
.022117226
.018993435
.0184728
.012533737
.010258383
.008561507
.006517544
.006189738

13.
23,
32,
39.
44,
48.
53.
56.
59.
62.
64.
66.
69.
71.
73.
.88051
.56294
.16541
.649925
.98003
.1387
.26198
.359146
.40299
.43481
.44694
.41693
.34342
.23378
.096565
.86237
.396736
.91417
.4106
.8827
.326126
.75326
.13696
.514786
.88872
.2279
.551285
.85105
.14442
.42926
.70992
.98287
.21926
.43415
.64412
.82181
.968994
.10284
.22044
.33728
.4368
.53277
.60513
.66468
.724014
.77708
.814545
.845184
.868904
.89102
.91002
.92849
.941025
.95129
.95985
.96636
.97255

446097
628468
48228
11039
147683
740234
050434
29596
53248
16487
58556
966995,
16592
13973
11134



static.text

<aiMem3Plus,

<aiMem3,

<aiMem2Plus,

<aiCmplx,
<aidump,
<aiMem3,
<aiMem3,

¢aiMem3Plus,
<aiMem3Plus,

<aiMem3,
<aiCmplix,
<aidump,
<aiCmplx,

<aiMem3Plus,

aiMem2Plus>
aiAluCbr>
aiMem3Plus>
aiMem2PTus>
aiMem2Plus>
ailmmed>
aiMem3>
aidump>
aiMem3Plus>
aiJump>
aiMem3Plus>
aiMem3>
aiMem3>
aiCmpix>

308
299
265
239
147

HDONNO

’

12-May-81 14:38:10

.005939063
.0067655196
.0051099086
.004608559
.0028345528
.001600462
.0493612e-04
.0852275e-04
.8924012e-04
.7354406e-04
.3497871e-04
.3497871e-04
.6413364e-05
.7130690-05

99.
99.
99.
.99397
.99681
99.
99.
.99912
.99941

99
99

99
99

99.
.999725
.99986

99.

99
99

978485
984256
989365

99841
99882

99969

99996

100.00004

\
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OPCODES SORTED BY SINGLE OCCURENCE FRFQUENCY

Opcode  Count Per Cent Cum Percent
LLDB 730510, 7.0430927 7.0430927
LLO 662410, 6.3865175 13.42961
SLDB 533914, 5.1476445 18.577255
PUSH 511092, 4.92761 23.504866
LIB 476775, 4.5967484 28.101614
LIO 406245, 3.916745 32.01836
RILP 322109, 3.1055613 36.12392
JZNEB 314475, 3.0319593 38.15588
NILCKL 276181, 2.6627538 40.818634
MUL 269746, 2.600712 43.419346
RET 252951, 2.4387858 45.85813
_ADD 241286, 2.3263195 48.184452
JZEQB 197166, 1.9009438 50.085396
RO 190646, 1.8380823 51.923477
LL2 182944, 1.7638247 53.6873
LL1 161270, 1.5548583 56.24216
LL3 154693, 1.4914472 56.73361
RDBL 152282, 1.468202 58.20181
SuB 144918, 1.3972032 59.59901
RSTR 141716, 1.3663316 60.965343
BNDCK 137810, 1.3286725 62.294018
SL1 137125, 1.3220682 63.616085
LIW 129069, 1.2443976 64.86048
INC 126437, 1.2190217 66.079506
LL5 126408, 1.218742 67.29825
WILP 119595, 1.1630557 68.4513
NILCK 119508, 1.1522168 69.603516
PLO 118345, 1.141004 70.74452
SLO 117019, 1.1282195 71.87274
SLS 114804, 1.106864 72.97961
RF 114133, 1.1003947 74.08
JB 109355, 1.0543283 75.13433
JLB 106863, 1.0206608 76.15499
2377 104826, 1.0106628 77,16566
DADD 93228, 0.8988425 78.0645
EXCH 90807, 0.87550087 78.94
KFCB 86379, 0.83280907 79.77281
OR 84359, 0.8133335 80.58614
pucomp 79424, 0.7657535 81.3519
LADRB 78552, 0.75734625 82.109245
SFC 73761, 0.71115465 82.8204
SLB 66245, 0.6386904 83.45908
LL4 64520, 0.62205906 84.08115
SL4 61076, 0.58885427 84.67
pup 61055, 0.58865175 85.25865
JGB 59107, 0.5698705 85.82852
JULEB 56203, 0.541872 86.37039
LINKB 53643, 0.5171902 86.88758
LGDB 51178, 0.49342432 87.381004
LI1 50230, 0.48428435 87.86529
LLB 47482, 0.45778995 88.323074
PL2 45334, 0.43708034 88.760155
SL2 43768, 0.421982 89.18214
JULB 41564, 0.40073252 89.58287
LGB 40880, 0.39413786 89.977005
JW 37262, 0.35925546 90.33626
GADRB 34990, 0.33735037 90.67361
SL3 33532, 0.3232933 90.9969
wsSDB 32621, 0.31451 91.31141
WDBL 32349, 0.3118876 91.6233
JEQB 30005, 0.2892883 91.91259
RFL 29440, 0.28384094 92.196434
RSTRL 26954, 0.25987258 92.45631
WFL 25939, 0.25008664 92.70639
LFC4 25896, 0.24967206 92.,95606
RILO 25060, 0.24161191 93.19768
MISC 22733, 0.2191765 93.416855
DBL 22499, 0.21692042 93.63377
RDO 22434, 0.21629376 93.85007
LL6 22048, 0.2125722 94.06264
J2 21769, 0.20988224 94.27252
SL6 21704, 0.20925555 94.48178
RXLP 21395, 0.2062764 94.68806
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JGLB 20465, 0.19730996 94.88537
LFC11 18720, 0.18048582 95.06586
RDB 18369, 0.17710172 95.24296
PL3 18356, 0.17697639 95.41994
AND 18124, 0.17473959 95.59467
pop 18115, 0.17465281 95.769325
RIGP 17154, 0.16538749 95.934716
XOR 16415, 0.15826255 96.09298
LG1 15664, 0.1510219 96.244
EFC5 15544, 0.14986494 96.39387
LFCB 16175, 0.14630729 96.54018
LFC1 14563, 0.14040679 96.68068
JNEB 13564, 0.1307751 96.811356
LG2 13340, 0.12861543 96.93997
LG4 12694, 0.12238712 97.06236
WSTR 12322, 0.118800545 97.18116
wDo 12191, 0.11753752 97.2987
JNE7 11798, 0.11374849 97.4124456
SGB 10182, 0.09816809 97.51061
LI2 10177, 0.09811989 97.608734
DESCB 9762, 0.09411873 97.70285
LI4 9734, 0.09384877 97.7967
JNE4 9684, 0.0933667 97.89007
PL1 9600, 0.09255683 97.98263
EFC1 8686, 0.08374464 98.066376
LFC2 8195, 0.079010756 98.145386
DIV 8134, 0.07842263 98.22381 -
J3 7537, 0.07266675 98.29648
LFC8 7332, 0.070690274 98.36717
LGO 7286, 0.07024678 98.437416
SGDB 7082, 0.06827994 98.5067
LSTF 7079, 0.06825102 98.57395
DST 7070, 0.06816425 98.64211
LFC3 6777, 0.06533934 98.70745
WSTRL 5858, 0.056478953 98.76393
LDIV 5428, 0.052333174 98.81626
FREE 4316, 0.041612005 98.85787
ALLOC 4290, 0.041361332  98.89923
RBL 4158, 0.040088682 98.93932
LG3 4150, 0.04001155 98.97933
BLT 3958, 0.03816041 99.017494
Wwo 3920, 0.03779404 99.056529
LG5 3874, 0.037350538 99.09264
LIS 3760, 0.036251426  99.1289
Wi 3744, 0.036097167  99.16499
SHIFT 3572, 0.03443885 99.19943
LIN1 3455, 0.03331082 99.23274
WBL 3095, 0.029839935 99.26258
LFC9 3046, 0.029367509 99.29195
LL7 2991, 0.028837237 99.320786
LFC14 2986, 0.028789032 99.34957
EFCO 2964, 0.02857692 99.37815
LFCH 2882, 0.027786331  99.40594
JUGEB 2864, 0.027612786  99.43355
CATCH 2824, 0.027227135 99.46078
R1 2742, 0.026436543  99.48721
R4 2704, 0.026070175 99.51328
JUGB 2628, 0.025337431 99.53862
LI3 2454, 0.02365984 99.56228
MRE 2454, 0.02365984 99.58594
WSF 2396, 0.02310064 99.60904
DwWDC 2370, 0.022849967 99.63189
IwDC 2370, 0.022849967 99.65474
R3 2368, 0.022830682 99.67757
DSuB 2328, 0.02244503 99.70001
JIW 2125, 0.020487838 99.7205
JEQS 1959, 0.018887378 99.73939
MXW 1919, 0.018501725 99.75789
J9 1748, 0.016853057 99.77474
JEQ4 1512, 0.014577701  99.78932
SL7 1474, 0.01421133 99.803535
RB 1212, 0.0116853 99.81522
J4 1152, 0.01110682 99.82633
LG6 906, 0.00873505 99.83507
J7 890, 0.008580789  99.84365
0

wB 889, 0.008571148  99.85222
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LFC16
JNE3
JNEY
WSB
JNES
JEQ7
LLKB
WwXLP
WF
JLEB
LFC10
LI6
LP
LFC13
LFC12
JEQ3
JNEG
R2
WSo
RILPL
DCOMP
JEQ8
BLTC
SG3
EFCO
EFC8
EFC2
Jb
RFC
LG7
w2
EFC4
EFC3
EFC10
EFC11
EFC14
wDB
NEG
LFC6
JEQ9
LFC7
EFC15
SGO
DESCBS
J6
BLTL
JNES
SG1
SG2
EFC7
JEQ6
EFC6
MXD
ME
EFC12
LFC15
LST
EFCB
EFC13

876,
868,
785,
714,
702,
697,
674,
662,
642,
609,
606,
602,
562,
511,
457,
428,
405,
362,
302,

284,

150,

e N WS DN 00 O

OCOORNWWONNNORFEEFNAMITNNOOODOOOOOOOCOOOODODOOODOOOODOCOCODOODOOOCOODOOOOO

.00844581
.00836868
.007568449
.0068839145
.006768218
.0067200127
.0064982605
.0063825645
.006189738
.0058715734
.00584265
.005804085
.0054184313
.004926723
.0044060907
.004126492
.0039047413
.0034901638
.0029116836
.0028345528
.0027574224
.0027381396
.0027188568
.0021596594
.0019861153
.0019475498
.0017932885
.0015233312
.0014462005
.0014269176
.0013690698
.001320863
.001320863
.0010701884
.0010701884
.0010701884
.0010412644
.834164e-04
.6413374e-04
.255684e-04
.7848024e-04
.3991485e-04
.627842e-04
.5067475e-04
.7354406e-04
.3497871e-04
.1669605e-04
.6413364e-05
.713069e-05
.713069e-05
.713069e-05
.748936e-05
.8565345e-05
.8565345e-05
.8924012¢-05
.9282673e-05
.641336e-06
.641336e-06
.641336e-06

12-May-81 14:38:10

99.860664
99.86903
99.8766
99.883484
99.89025
99.89697
99.90347
99.90986
99.916046
99.92192
99.927765
99.93367
99.93899
99.94392
99.948326
99.95245
99.95636
99.95985
99.96276
99.9656
99.96835
99.97109
99.97381
99.975697
99.977956
99.9799
99.98169
99.983215
99.984665
99.98609
99.98746
99.98878
99.9901
99.991165
99.99223
99.9933
99.99434
99.99532
99.996284
99.99721
99.99779
99.99833
99.998795
99.99905
99.99922
99.99936
99.99947
99.99957
99.99965
99.999725
99.9998
99.99987
99.99991
99.99995
99.99998
100.0
100.00001
100.000015
100.00002
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PAIRWISE FREQUENCIES

<LLDB ,NILCKL>
<LLO,LIB>
<SLDB,LLO>
<NILCKL,RDBL>
<RET,LLO>
<LLO,RF>
<LIB,SUB>
<LLDB,RET>
<JZNEB,LLO>
<RF,JZINEB>
<LIW,RO0>
.<RO,JZNEB>
<JZNEB,LIW>
<LIO0,DADD>
<PUSH,SLDB>
<SLDB,SLDB>
<DADD, SLDB>
<LIO0,KFCB>
<LLO,LL2>
<LL5,ADD>
<LLO,LL3>
<MUL, PUSH>
<ADD,SL5>
<JZEQB,LLDB>
<SL5,LLDB>
<MUL,LL5>
<SuUB,LIO>
<LLZ,MUL>
<ADD, LLDB>
<LL3,MUL>
<LLDB,MUL>
<MUL,ADD>
<LIB,LIO>
<LLDB,LIB>
<LIB,JLB>
<RILP,BNDCK>
<EXCH,RSTR>
<KFCB,SLDB>
<OR,JZEQB>
<SL1,PLO>
<PLO,PUSH>
<PUSH,LIB>
<RET,SLDB>
<LL2,NILCK>
<PUSH,0R>
<PUSH, PUSH>
<SLDB,PUSH>
<DUCOMP,JZNEB>
<INC,WILP>
<RILP,RILP>
<z377,LLDB>
<WILP,RILP>
<LL1,NILCK>
<PUSH,RILP>
<LIB,JGB>
<RILP,RO>
<WILP,PUSH>
<RILP,INC>
<LADRB,SFC>
<{RSTR,WILP>
<RILP,RSTR>
<RO,JULEB>
<LINKB,RILP>
<{SFC,LINKB>
<SLDB,LLDB>
<LIB,BNDCK> .
<JLB, PUSH>
<LL1,RILP>
<SL4,LL1>
<LL4,EXCH>
<NILCK,SL4>
<{BNDCK,LL4>
<LLDB,LLDB>

111416 1.0741992
95261 0.918347
89942 0.867161
72568 0.6996525
68543 0.6608462
53894 0.61961017
53347 0.5143364
52685 0.50795383
50628 0.48715744
50524 0.48711886
49561 0.47783427
48999 0.47241583
48949 0.4719338
46602 0.44930558
45356 0.43729248
43606 0.42042012
42916 0.41376758
41999 0.4049265
41296 0.39814865
41090 0.3961625
40930 0.39461992
40899 0.39432098
40874 0.39407997
40821 0.393569
40791 0.39327974
40775 0.39312551
40775 0.39312551
40774 0.39311588
40773 0.39310622
40771 0.39308693
40769 0.39306763
40766 0.39303873
40711 0.39250846
40706 0.39246025
40664 0.39205532
39710 0.38285747
39529 0.38111238
37376 0.3603546
36965 0.356392
36683 0.35367317
35306 0.34039702
34435 0.33199942
32480 0.31315062
32054 0.3090434
31138 0.30021193
30303 0.29216142
28265 0.2725124

27944 0.26941752
27696 0.26702645
27667 0.26674685
27182 0.26207085
26454 0.2550519
26454 0.2550519
26450 0.25501335
26442 0.25493622
26342 0.25397208
26336 0.25391424
26333 0.2538853
26333 0.2538853
26331 0.253866
26330 0.2538564
26328 0.2538371
26327 0.25382748
26185 0.25245838
25814 0.24888146
25655 0.2473485
25174 0.242711
24326 0.23453517
24156 0.23289611
24144 0.23278043
24133 0.23267436
24131 0.2326551
23695 0.22845147
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1.0741992
1.9925461
2.859707
3.5593696
4,220206
4,739816
5.2541523
5.762106
6.2492633
6.736383
7.2142167
7.686633
8.1568566
8.607872
9.045164
9.465685
9.879353
10.284279
10.682427
11.07859
11.473209
11.867531
12.26161
12.6556179
13.04846
13.441585
13.83471
14.227827
14.620933
15.01402
15.407087
15.800126
16.192635
16.585094
16.97715
17.360008
17.74112
18.101475
18.457867
18.811539
19.151936
19.483936
19.797087
20.106129
20.406342
20.698503
20.971016
21.240433
21.50746
21.774206
22.036276
22.29133
22.546381
22.801395
23.056332
23.310303
23.564217
23.818102
24.071987
24.3258563
24.57971
24.833546
25.087374
25.339832
25.588715
. 25.836063
26.078773
26.313309
26.546204
26.778988
27.01166
27.244314
27.472767
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<RDBL,LLDB>
<JULEB,RET>
<{z377,LADRB>
<SL1,LLO>
<SLDB,JB>
<JGB,LLDB>
<JZNEB,LLDB>
<LLDB,DUCOMP>
<NILCK,RO>
<LGDB,DUCOMP>
<RSTR,LIB>
<LI1O0,DUP>
<WSDB, PUSH>
<NILCKL,WDBL>
<PUSH,NILCKL>
<SLO,LL2>
<LL3,JULB>
<RDBL,JB>
<{NILCKL,RFL>
<JULB,PUSH>
<LI10,SL1>
<SLO,LL1>
<SLDB,SL1>
<ADD,LIB>
<SuBs,PL2>
<WDBL,LLDB>
<NILCKL,LLO>
<LLO,RSTRL>
<RO,LLO>
<LLO,JEQB>
<LLDB,SLDB>
<PUSH, LLDB>
<LLO,RILP>
<{SL5,LLO>
<BNDCK,LL5>
<NILCK,SL5>
<LL5,EXCH>
<KNILCKL,WFL>
<INC,LIB>
<LL1,INC>
<JB,SL1>
<LIB,MUL>
<BNDCK,SL1>
<SUB,SLO>
<JLB,LL1>
<RSTR,ADD>
<MUL,LL2>
<INC,LL3>
<LIO,SLB>
<LLO, INC>
<DUCOMP,JZEQB>
<GADRB,ADD>
<LLDB,MISC>
<RDBL,LGDB>
<DBL,GADRB>
<LLDB,WSDB>
<PL2,JZNEB>
<JEQB,LLDB>
<RSTR,SUB>
<RSTRL,LL1>
<BNDCK,JB>
<SL2,LI0>
<RDBL,OR>
<LGB,JZEQB>
<JB,SLO>
<SLDB,LGB>
<LLDB,LFC11>
<LFC11,SLDB>
<PUSH,RET>
<SLDB,DUP>
<RDB, SLDB>
<DUP,RDB>
<ADD,RDO>
<JB,LLO>
<JZNEB,LIO>
<LADRB,LIO>

21731°

21453
21126
20430
20388
20314
19443
19398
18821
18599
16769
16551
16254
16176
16040
16765
16692
15164
14721
14520
14465
14385
14309
14274
13987
13700
13471
13471
13341
13339
13338
13306
13130
13126
13107
13107
13106
12968
12930
12314
12268
12267
12266
12128
12122
12072
12068
12067
12034
11774

11766 0.113439965

112563
11197
11077
11016
10700
10615
10556
10462
10458
10382
10332
10146
10096
9787
9745
9363
93567
9199
9163
9153
9149
9102
9072
9043
8630

[=NoNoReoNoNooNoRoNoNoloNeoN-RaleNeNeoNo oo Ro oo oo oo oo Ne e oo oo o RN oo o Ro o R No oo N

OO0 OCOOODOODOOOOOOOCOOOO0COO

.20951588
.2068356
.20368288
.19697261
.19656758
.19585411
. 18745656
.18702264
.1814596
.17931921
.16167557
.15957377
.16671028
.155958256
.15464704
.15199567
.15032773
.14620123
.14193011
.13999221
.13946194
.13869061
.13795788
.13762045

.13485337

.1320863
.12987845
.12987845
.12862506
.12860578
.12859614
.12828763
.12659074
.12655218
.126369
.126369
.12635936
.12502886
. 124662495
.11872342
.11827991
.118270266
.11826063
.11693014
.116872275
.11639022
.11635165
.116341996
.11602384

11351709

.10849395
.10795405
.10679709
.106208956
.1031623
.102342784
.10177395
.10086765
.1008291
.10009636
.09961429
.097821

.097338924

.09435976
.09395483
.090271835
.090213985
.08869065
.08824715
.08824715
.08820859
.08775545
.08746621
.0871866
.08320474

12-May-8% 14:38:10

27.682283
27.889118
28.092802
28.289774
28.486341
28,682196
28.869662
29.056676
29.238134
29.417462
29.57913
29.738703
29.895412
30.05137
30.206018
30.358013
30.508343
30.654543
30.796474
30.936464
31.075928
31.214619
31.352577
31.490194
31.62506
31.757133
31.887012
32.01689
32.14552
32.274124
32.402718
32.53101
32.657597
32.78415
32.91052
33.03689
33.163246
33.288277
33.41294
33.531662
33.64994
33.76821
33.88647
34.003403
34.120277
34.236668
34.35302
34.46936
34.585384
34.698902
34.81234
34.920837
35.02879
35.135586
35.241795
35.344955
35.4473
35.549076
35.64994
35.75077
35.85087
35.95048
36.0483
36.145638
36.239998
36.333954
36.424225
36.51444
36.60313
36.69138
36.77963
36.867832
36.95559
37.043056
37.13024
37.213448

Page 40



static.text 12-May-81 14:38:10 Page 41

<LIB,AND> 8479 0.081748896 37.295197
<JZEQB,RILO> 8409 0.081074 37.37627
<RFL,JZNEB> 8281 0.07983991 37.456112
<SLO,LIO> 8059 0.07769954 37.53381
<SLB,LIO0> 8025 0.07737172 37.61118 -
<SL2,LLDB> 7915 0.07631118 37.687492
<LLO,SL2> 7909 0.07625332 37.763744
<PLO,LFC1> 7875 0.075925563 37.839672
<LIO,LFC4> 7843 0.075617 37.91629
<SFC,SLO> 7743 0.07465286 37.98994
<EFC5,LI0> 7716 0.07439255 38.064335
<LFC4,PLO> 7680 0.07404547 38.138382
<LI1,SsuB> 7614 0.07340914 38.21179
<L10,J2> 7571 0.072994566 38.284786
<LIO0,JLB> 7490 0.07221361 38.3656995
<JZEQB,LI1> 7483 0.07214612 38.429146
<JINEB,JB> 7163 0.06906089 38.498203
<LIO0,SLO> 7160 0.06903196 38.567238
<z377,LLB> 7149 0.068925915 38.63616
<DUP,RET> 7059 0.068058195  38.70422
<LLO,LIW> 7059 0.068058195 38.772278
<JLB,LIO> 7058 0.06804855 38.84033
<z377,SLDB> 6784 0.06540682 38.906735
<SLO,EFC5> 6660 0.0642113 38.969948
<RIGP,SFC> 6653 0.06414381 39.03409
<LG1,RIGP> 6633 0.06395099 39.098038
<WFL,LLDB> 6396 0.061665988 39.159706
<WILP,RET> 6285 0.0605958 39.2203
<LI1,LLDB> 6247 0.060229425 39.28053
<LLDB,LGDB> 6142 0.05921709 39.33975
<PUSH, INC> 6064 0.05846507 39.398212
<RET,RET> 5797 0.055890827 39.4541
<SLB,LADRB> 5739 0.055331635 39.509438
<JINEB,JW> 5728 0.055225573 39.56466
<ADD,SLO> 5620 0.054184313 39.618843
<LLB,JZEQB> 5600 0.053991485 39.672836
<SLDB,LIO> 5585 0.053846865 39.726685
<EXCH,POP> 5564 0.053644395 39.780327
<PUSH,EXCH> 5564 0.053644395 39.833973
<SL1,EFC1> 5437 0.05241995 39.88639
<LL3,LIB> 5268 0.050790558 39.937183
<JW, PUSH> 5225 0.050375986 39.987556
<OR,JZNEB> 5213 0.050260296  40.03782

>



