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About This Book

This book contains conceptual and procedural information about a variety of
communications facilities and applications.

Who Should Use This Book
This book is intended for people who want to use communications applications and services
and who want to perform system management tasks that involve communication within a
network.

How to Use This Book
The chapters of this book are divided into concepts for people who want to use the system
or network, concepts for people who manage a system or network, and procedures for
various tasks. The concept chapters are divided into overviews and subsequent information.
The procedures are arranged in logical order and contain both using and system
administration tasks.

Overview of Contents
The Communication Concepts and Procedures book contains information about several
types of communication facilities. Part one contains information about emulators available
for the RISC System/6000, including Asynchronous Terminal Emulation (ATE), 3278/79
Emulation (EM78), and the AIX 3270 Host Connection/6000 (HCON) program.

e Asynchronous Terminal Emulation (ATE) allows your system to emulate an asynchronous
terminal attached to a remote computer. This chapter contains information about setting
up ATE on your system and customizing it to meet your needs.

e The AIX 3278/79 Emulation/6000 Licensed Program (EM78) allows your system to
emulate a terminal attached to an IBM System/370 host computer. This chapter contains
information to help you install, configure, and customize EM78 on your system.

¢ The AlX 3270 Host Connection Program/6000 Licensed Program (HCON) allows your
system to emulate a terminal or printer attached to an IBM System/370 host computer.
This chapter contains information on installing HCON, setting up HCON users and
profiles, and customizing HCON on your system. Also included is information to help you
maintain HCON after it is in use.

Part two contains information about programs and facilities to use for network
communications, including applications for remote terminal use (BNU), Mail and Message
Handler facilities, applications for sharing files across a network (NFS/NIS and NCS), and
applications for monitoring a network (Alerts and SNMP xgmon).

e The Basic Networking Utilities programs (BNU) are the AlX version of the UNIX-to-UNIX
Copy Program (UUCP). They allow you to transfer files to and execute commands on
remote systems, and to let remote systems transfer files to and execute command
requests on your system. They also provide remote mail facilities. This chapter contains
information to help you set up BNU and monitor its activities. It includes information on
defining a BNU/UUCP network, scheduling access and contact times, and securing your
system against unauthorized access by other systems that use BNU or UUCP.

¢ The Generic Data Link Control (GDLC) is a generic interface definition that allows both
application and kernel users to have a common set of commands to control DLC device
managers within the AiX Version 3 system. This chapter contains information on how to
add, change, list, and remove data link controls.
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e The Mail system is a general purpose, internetwork mail-routing facility. This system is not
tied to any one transport protocol. It relays messages from one user to another across
system and network domain boundaries. While processing the messages, the mail
system can do a limited amount of message-header editing to put the message into a
format that is appropriate for the receiving domain. This chapter provides information for
both the daily use and management of Mail.

* The Message Handler (MH) package enables you to create, distribute, receive, view,
process, and store messages. This chapter contains information to help you manage,
customize, and use the MH package. Note that the MH package does not provide a
message transport facility; instead, it relies on the transport facilities associated with the
sendmail command.

o The Network Computing System (NCS) allows you to distribute processing tasks across
resources in a network or internet by maintaining databases that control the information
about the resources. NCS consists of three components: the Remote Procedure Call
runtime library, the Location Broker, and the Network Interface Definition Language
compiler. This chapter provides a brief introduction to the working of NCS and its
components as well as detailed information on how to configure NCS.

¢ The Network File System (NFS) is a distributed file system that allows you to access files
and directories remotely on a network as if they were local. The IBM NFS network
information-service (NIS) is a network service used to distribute system information on
networked hosts. This chapter contains information to help you install, configure, and
maintain NFS and NIS on your system.

o The AIX Network Management/6000 Licensed Program (Alerts program and the xgmon
command) is a network management program for monitoring TCP/IP networks. It assists
you in monitoring the status of all the machines on a network and helps you anticipate
network problems. This chapter contains information about the Alerts monitoring
application and how to start, use, maintain, and customize the xgmon program.

Part three contains information about network connectivity and includes Systems Network
Architecture/6000, Transmission Control Protocol/Internet Protocol (TCP/IP), and X.25
Communications.

* TCP/IP is a communications subsystem that allows you to set up local area and wide area
networks. TCP/IP allows you to transfer files between systems, log in to remote systems,
run commands on and print files to remote systems, and communicate interactively or
through mail with remote users. This chapter contains information to help you configure
and customize TCP/IP. Also included is information to help you manage a network using
TCP/IP. TCP/IP provides basic network management capability.

o Systems Network Architecture (SNA) is a specification that formally defines the functional
responsibilities for components of a data communications system and specifies how those
components must interact. This chapter contains information to help you to set up and
customize SNA for your system. It includes information on SNA concepts, AIX SNA
services, installing AIX SNA services, configuring a network using SNA, controlling SNA
on the local system, and using the SNA extensions to the SMIT Interface.

e The X.25 communications service provides intercommunication between systems. It is
particularly useful for communicating with people using different computer systems and
for applications that access public data bases. This chapter includes information about
planning, installing, configuring and customizing your X.25 network.
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Highlighting

The following highlighting conventions are used in this book:

Bold Identifies commands, keywords, files, directories, and other items whose
names are predefined by the system.

Italics Identifies parameters whose actual names or values are to be supplied by
the user.

Monospace Identifies examples of specific data values, examples of text similar to what
you might see displayed, examples of portions of program code similar to
what you might write as a programmer, messages from the system, or
information you should actually type.

Related Publications
The following books contain information about or related to communications:

e AIX Communications Programming Concepts for IBM RISC System/6000, Order Number
SC23-2206.

s AIX General Concepts and Procedures for IBM RISC System/6000, Order Number
SC23-2202.

¢ AIX Commands Reference for IBM RISC System/6000, Order Number SC23-2199.

e AlX Files Reference for IBM RISC System/6000, Order Number SC23-2200.

e IBM RISC System/6000 General Information and Planning Information Kit, Order Number
GK2T-0237.

Ordering Additional Copies of This Book
To order additional copies of this book, use Order Number SC23-2203.
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Chapter 1. Emulators Introduction

An emulator is an application that allows your machine to imitate another device. Emulators
provide the functions of the device being emulated as if you were actually using that device.
Two types of devices often emulated are terminals and printers. Depending on the features
of the terminal emulator, it may connect to a host system and access host data, applications,
and storage.

Some terminal emulators may provide a facility to transfer files to and from the host, and
some may provide an application programming interface (API) to allow automation of host
tasks. Depending on the features of the printer emulator, it may allow the host to either print
files on a local printer or store the files in printable form on your machine so that it may be
printed or edited later.

The following emulators are available:

e 3270 Host Connection Program (HCON) emulates a 3278/79 display (including models 2,
3, 4,5, and 3270 base and extended attribute support) or a 3286/87 printer. It
communicates with a System/370 host using the 3270 Connection Adapter in Distribution
Function Terminal (DFT) mode or the System/370 Host Interface Adapter. HCON can
establish simultaneous emulation sessions with one or more hosts including both display
sessions and printer sessions. It also provides a file transfer facility and an Application
Programming Interface (APIl). The €789 command starts the HCON emulator. For more
information, see the HCON Overview on page 4-1.

e 3278/79 Emulation (EM78) emulates a 3278/79 display. It communicates with a
System/370 host using the 3270 Connection Adapter in Control Unit Terminal (CUT)
mode. EM78 can establish one display session at a time. It also provides a file transfer
facility. The em78 command starts EM78. For more information, see the EM78 Overview
on page 3—1.

¢ Asynchronous Terminal Emulation (ATE) allows your terminal to emulate a remote
system, including another RISC System/6000 machine or an IBM PS/2 system. The ate
command starts ATE. For more information, see the ATE Overview on page 2—1.

¢ The telnet command implements the TELNET Protocol, which allows remote login to
other hosts. It uses the Transmission Control Protocol/Internet Protocol (TCP/IP)
discussed on page 14-1 to communicate with other hosts in the network. See the telnet,
tn, tn3270 Command in Commands Reference.

Related Information
HCON Overview on page 4-1, EM78 Overview on page 3-1, ATE Overview on page
2-1.

The €789 command, em78 command, ate command, telnet, tn, tn3270 command.
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Chapter 2. Asynchronous Terminal Emulation (ATE)

The Asynchronous Terminal Emulation (ATE) program allows your terminal to emulate a
remote system, such as another RISC System/6000 system or an IBM PS/2 system. This
chapter provides information about using ATE, including descriptions of the menus and
control keys. It also discusses management of ATE, including information about setting up
connections between systems, setting up ports, creating a dialing directory file, and
customizing ATE for individual systems or users.

ATE Overview

Asynchronous Terminal Emulation (ATE) allows your terminal to emulate a remote system.
With ATE you can connect to most systems that support asynchronous terminals, including
other RISC System/6000 systems and IBM PS/2 systems. ATE can cause the remote
system to see your terminal either as your display or as a DEC VT100 terminal. The VT100
option allows you to log into systems that do not support your own terminal, but that do
support VT100 terminals.

ATE uses both direct (cabled) and modem connections to communicate between your
system and a remote system. Thus you can use ATE to connect either to a system in the
next room or to one across the country. For a direct connection, you need to know the port to
use on your system. For a modem connection, you need to know the port to use on your
system and the telephone number of the remote system. You must also have a login and
password on the remote system.

Using ATE, you can run commands on the remote system, send and receive files, and use
the xmodem protocol to check the data integrity in the files you transfer between systems.
You can also use a capture file to record, or capture, incoming data from the remote system.

ATE is menu driven and uses subcommands. When you issue the ate command to start
ATE, it displays the Unconnected Main Menu. From this menu you can issue subcommands
that allow you to

Temporarily change characteristics of ATE (modify, alter).

Connect to another system (directory, connect).
Get help (help).

Execute AIX commands on your system (perform).
Leave ATE (quit).

Depending on the subcommand you issue at the Unconnected Main Menu, various
submenus are displayed. When you use the connect or directory subcommand to connect
to a remote system, ATE displays the Connected Main Menu. Using the modify and alter
subcommands from one of the Main Menus, you can cause ATE to display the Modify Menu
or the Alter Menu, respectively. When you run the directory subcommand, ATE displays
your dialing directory (a list of phone numbers) in a columnar format.

From the Connected Main Menu, you can issue subcommands that allow you to
¢ Send files to and receive files from the remote system (send, receive).
e Send a break signal to the remote system (break).

¢ End the connection to the remote system (terminate).
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In addition, the modify, alter, help, perform, and quit subcommands perform the same
functions as those provided from the Unconnected Main Menu.

You can control certain actions of ATE with control key sequences. These key sequences
are known as the CAPTURE_KEY, the MAINMENU_KEY, and the PREVIOUS_KEY. They
are discussed in Using Control Keys with ATE. ATE is installed with default key combinations
for these keys, but you can change the key combinations as you prefer by making entries in
the ATE default file.

The ATE default file (ate.def) is created in your current directory the first time you run ATE.
You can modify the file to customize various aspects of ATE. For example, you can change
the name of your dialing directory file, the type of transfer protocols you use to send and
receive files from the remote system, and the baud rate ATE expects your modem to use.
For a complete discussion of ATE customization, see How to Customize the ATE Default
File on page 2-9.

In addition to using the default file to customize ATE, you can temporarily change certain
aspects of the way ATE functions by using the modify subcommand and the alter
subcommand. Together, these subcommands can change most settings that you can
change in the default file. The exceptions are the control key sequences, which can only be
changed in the default file, and the name of your dialing directory, which can be changed
with the directory subcommand. However, any changes made with the modity, alter, or
directory subcommands are effective only for that session of ATE. The next time you run
the program, the settings are those defined in your default file.

If you usually use a modem with ATE, you can create a dialing directory of up to 20 phone
numbers. The directory subcommand then allows you to display the telephone numbers
and select the one you need to connect to the system you are calling, instead of entering the
phone number with the connect subcommand. By using a dialing directory, you can avoid
having to look up the telephone number whenever you call a particular system. You can also
specify certain data transmission characteristics in your dialing directory file. Specifying
transmission characteristics in the dialing directory is useful if some of your connections use
characteristics that differ from your defaults.

How to Create an ATE Dialing Directory File on page 2—10 explains how to set up a dialing
directory. You can set up a personal directory; the person who administers your system can
also set up a systemwide dialing directory. You can choose which dialing directory to use by
making an entry in your ATE default file.

Using the ATE Unconnected Main Menu
The ATE Unconnected Main Menu is displayed any time you issue the ate command,
provided that Asynchronous Terminal Emulation is installed. Once you have established a
connection by issuing the ATE connect subcommand, the ATE Connected Main Menu is
displayed. .

The following subcommands can be issued from the ATE Unconnected Main Menu. To issue
the subcommand, type its first letter at the command prompt on the menu. For example,
type d to issue the directory subcommand.

alter Temporarily changes data transmission characteristics, such as the speed
of transmission for data.
connect Makes a connection.
directory Displays a dialing directory.
help Displays help information.
modify Zemporarily modifies local settings, such as the capture file for incoming
ata.
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perform Allows you to perform AIX commands within ATE.
quit Quits the ATE program.
The PREVIOUS_KEY control key can be used from the ATE Unconnected Main Menu.

Using the ATE Connected Main Menu
The ATE Connected Main Menu is displayed when you have established a connection using
the ATE connect subcommand from the ATE Unconnected Main Menu, or when you press
the MAINMENU_KEY key combination while connected to a remote system.

The following subcommands can be issued from the ATE Connected Main Menu. To issue
the subcommand, type its first letter at the command prompt on the menu. For example,
type a to issue the alter subcommand.

alter Temporarily changes data transmission characteristics, such as the speed
of transmission for data.

break Sends a break signal to the remote system.

help Displays help information.

modify Temporarily modifies local settings used by the emulator, such as the
capture file for incoming data.

perform Allows you to perform AIX commands within ATE.

quit Quits the ATE program.

receive Allows you to receive files from a remote system.

send Allows you to send files to a remote system.

terminate Terminates the ATE connection.

All three ATE control keys can be used from the ATE Connected Main Menu.

Using Control Keys with ATE
The following control keys can be used with the ATE emulator. You can change the key
sequence for each function by editing the ate.def file.

CAPTURE_KEY Starts or stops saving data displayed on your screen during a
connection. The default key sequence for the CAPTURE_KEY is
Ctrl-B.

The CAPTURE_KEY has a switch or toggle effect. The first time
you use it, you begin saving data. The next time you use it, you

stop saving data. Data is saved in the capture file defined in the

ate.def file.

The default capture file name is the $HOME /kapture file. You
can use the modify subcommand to temporarily change the
capture file name. Or, use the ATE defauit file to permanently
change the name.

The CAPTURE_KEY key combination does not function while
you are performing a file transfer operation, and is only valid
when a connection has been established. If you press the
CAPTURE_KEY key combination before a connection has been
established, the next command you enter will fail and an error
message will be displayed.
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PREVIOUS_KEY Returns you to the previously displayed screen. The actual
screen you see depends on the screen in use when you pressed
the key combination. The PREVIOUS_KEY can also be used to
stop a file transfer operation. The default key sequence for the
PREVIOUS_KEY is Ctrl-R.

The PREVIOUS_KEY can be used from either ATE Main Menu.

MAINMENU_KEY Displays the Connected Main Menu so you can issue an ATE
subcommand. The default key sequence for the
MAINMENU_KEY is Ctrl-V. Use this control key combination to
display the Connected Main Menu after a connection to a remote
system is established.

If you press the MAINMENU_KEY key sequence before a
connection has been established, the next command you enter
will fail and an error message will be displayed.

By customizing the ATE default file, you can permanently change the control key settings
and the capture file name.

Related Information
For more information on ATE menus, see the Modify Menu, discussed with the modify
subcommand, and the Alter Menu, discussed with the alter subcommand. To display a
dialing directory, use the directory subcommand.

The ate command starts ATE and displays the Unconnected Main Menu, from which you
can access the ATE subcommands for connecting to remote systems and sending and
receiving files.

The ATE Overview for System Management on page 2-5 explains how ATE works on your
system.

How to Set up an ATE Dialing Directory on page 2-10 explains how to create a dialing
directory and instruct ATE to use your dialing directory instead of the system default
directory.

The alter subcommand and modify subcommand of the ate command temporarily change
file transfer settings. How to Customize the ATE Default File on page 2-9 explains how to
permanently change your file transfer settings, control keys, and dialing directory file.

The xmodem command allows you to transfer files using the xmodem protocol.
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ATE Overview for System Management

The Asynchronous Terminal Emulation (ATE) program, an AIX Optional Program Product,
allows your system to emulate a terminal on a remote system. Using ATE, you can log into
most systems that support asynchronous terminals, inciuding any system that supports
RS232C or RS422A connections. Depending on a parameter the user sets, ATE causes the
remote system to see the terminal as either an attached RISC System/6000 terminal or a
DEC VT100 terminal.

This overview contains information about setting up ATE, customizing ATE, and the methods
to use to change ATE characteristics. To install ATE, see How to Install AlX for RISC
System/6000 Licensed Program Optional Program Products in General Concepts and
Procedures.

Setting Up ATE
Before users on your system can run ATE, you must install the software and set up the ports
and connections. ATE uses both direct (cabled) connections and modem connections. Local
RS232C connections allow a maximum distance of 15 meters (50 feet) between machines,
and RS422A connections allow up to 1200 meters (4000 feet). For more information about
installing and setting up ATE, see How to Set Up ATE on page 2-8.

Before you can use ATE to call a remote system, make sure that the remote system’s tty
device is ready to accept a call. If users on remote systems use ATE to call your system,
your tty device must be ready to accept a call.

Customizing ATE
After ATE is installed on your system, you may need to change its defaults. The first time
ATE runs, it creates a default file (always named ate.def) in the current directory. By
modifying this file, you can change the defaults to match those needed for your connection
types and data transfers. Afterward, when you run ATE from that directory, it uses the
settings in your customized ate.def file.

If you run ATE from a directory where no ate.def file exists, ATE creates a new ate.def file in
that directory using the program defaults rather than those you have set. Thus, if you need
to run ATE with different settings, you can keep appropriate ate.def files in different
directories and run ATE from the appropriate directory depending on the settings you need
for that session. On the other hand, running ATE from many directories results in multiple
copies of the ate.def file cluttering up your system.

For more information, see How to Customize the ATE Default File on page 2-8.

If you need to change settings temporarily, you can use the alter or modify subcommand
instead of modifying the default file. Settings changed with alter and modify remain in effect
until you leave the ATE program with the quit subcommand. They then return to the
defaults set in the ate.def file. Alternately, you can change settings for a specific modem
connection using a dialing directory file entry. Settings changed in this way revert to the
default when you terminate the connection, instead of when you leave ATE.

When installed, ATE uses a systemwide dialing directory file, the /usr/lib/dir file. Someone
with root user authority can modify the /usr/lib/dir file to include numbers for modems used
by everyone on the system. Individual users can also create their own dialing directory files
and modify their copies of the ate.def file to cause ATE to use these directories. How to Set
up an ATE Dialing Directory File on page 2—10 explains how to set up ATE to use a
customized dialing directory.
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If a number is not in the directory file, you can enter it with the connect subcommand.
However, the dialing directory file lets you designate frequently used numbers by name.
Additionally, a user can specify the baud rate, data character length, stop bits, parity,
echoing, and linefeeds for a phone number if these characteristics differ from the defaults in

the ate.def file.

Note: A dialing directory file can contain up to 20 lines (one entry per line). ATE ignores

subsequent lines.

Changing ATE Characteristics

Following are the characteristics of ATE you can change and the appropriate methods for
changing each. Note that all can be changed in the ate.def file.

Characteristic

Control keys

Data character length

Dialing directory file name

Echoing (on or off)

File name for incoming data (capture file)
Final dial suffix for the modem

Initial dial prefix for the modem

Line feeds

Number of redialing attempts

Number of stop bits

Parity (even or odd)

Port name (device)

Rate (bits per second)

Telephone number

Transfer protocol (pacing or xmodem)
Tybe of pacing (character or interval)
VT100 emulation (on or off)

Wait time between redialing attempts
Write (capture) incoming data to a file

Xon/Xoff protocol (on or off)
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Change with

ate.def file only

alter subcommand or dialing directory entry
directory subcommand

modify subcommand or dialing directory entry
modify subcommand

alter subcommand

alter subcommand

modify subcommand or dialing directory entry
alter subcommand

alter subcommand or dialing directory entry
alter subcommand or dialing directory entry
alter subcommand

alter subcommand or dialing directory entry
dialing directory entry

alter subcommand

aiter subcommand

modify subcommand

alter subcommand

modify subcommand

modify subcommand.



Related Information
To install ATE, see How to Install AlX for RISC System/6000 Licensed Program Optional
Program Products in General Concepts and Procedures.

How to Set Up ATE on page 2-8 explains how to set up the connections necessary to run
ATE.

The alter subcommand and modify subcommand of the ate command temporarily change
file transfer settings. How to Customize the ATE Default File on page 2-8 explains how to
permanently change your file transter settings, control keys, and dialing directory file.

How to Set up an ATE Dialing Directory File on page 2—10 explains how to set up ATE to
use a customized dialing directory.

Using ATE Control Keys on page 2-3 explains how the ATE control keys work.

For information on ATE menus, see the Unconnected Main Menu on page 2-2, the
Connected Main Menu on page 2-3, the Modify Menu (discussed with the modify
subcommand), and the Alter Menu (discussed with the alter subcommand). To display a
dialing directory, use the directory subcommand.

The ate command starts ATE and displays the Unconnected Main Menu, from which you
can access the ATE subcommands for changing characteristics, connecting to remote
systems, and sending and receiving files.

List of Information about ATE System Management

The reference information about managing the ATE system falls into the categories of file
formats and subcommands.

File Formats
You can create two files to customize ATE:

ate.def file format
Sets default settings for connections.

Dialing directory file format
Defines telephone numbers and settings for specific modem connections.

Subcommands of the ate command
The following subcommands of the ate command can be used to customize ATE:

alter subcommand

Temporarily changes data transmission characteristics used on a
connection.

modify subcommand
Temporarily changes local settings for the emulator.

Related Information
The ATE Overview on page 2—1 introduces the ATE program.
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How to Set Up ATE

Prerequisite Conditions

e The ATE program must be installed on your system. ATE is installed with the AIX Optional
Program Products.

e You must have root user authority to set up the port for the communications device.

Procedure

To prepare Asynchronous Terminal Emulation (ATE) to run on your system, perform the
following steps:

1. Install an asynchronous adapter card in an appropriate slot in the system unit, unless you
are using a built—in serial port.

2. Plug the RS232C or RS422A cable into the adapter card or the built-in serial port.
3. Add a ttydev device description for the communications port. To do this, enter:
smit mkdev
Note: You can use the mkdev and stty commands instead of SMIT.

Select the terminal type you want to emulate with ATE and make the necessary
adjustments for the environment. The most common changes are line speed, parity
settings, number of bits per character, and whether the line is to be driven as a remote or
local line. Use BPC 8 and no parity if NLS support is required.

4. Set up the port for the device. To set up a port to call out with ATE, use the pdisable
command. For example, to set up port tty1l, enter:

pdisable ttyl

Note: To set up a port so that others can call in, use the penable command. For
example, to let other systems call in to the tty2 port, enter:

penable tty2

5. Make sure the device has previously been defined to the remote system. Once the
device is defined, the ATE emulation program must be customized to reflect the device
settings on the remote system. Do this using the alter and modify subcommands, the
ate.def default file, or a dialing directory file entry for the telephone connection.

Related Information

2-8

The ate command, pdisable command, penable command.

How to Install AIX for RISC System/6000 Licensed Program Optional Program Products in
General Concepts and Procedures.

The smit mkdev command (described in the SMIT Overview in General Concepts and
Procedures) or the mkdev command and stty command can be used to install and
configure communications devices.

How to Customize the ATE Default File on page 2-9 and How to Set up an ATE Dialing
Directory on page 2-10 explain procedures for customizing ATE. To temporarily change ATE
settings, use the alter and modify subcommands.

ATE Overview for System Management on page 2-5 discusses tasks involved in managing
ATE.
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How to Edit the ATE Default File

Prerequisite Condition
e The ATE program must be set up on your system.

Procedure
When you invoke the ATE program, it searches your current directory for a copy of the
ate.def file. If there is no ate.def file in the current directory, the ATE program creates one
using default values. Edit this file to change the defaults. Afterwards when you run the ate
command from that directory, the ATE defaults match those in the ate.def file.

To change the settings in your ate.def file, perform the following steps:
1. Start an ASCII text editor and display the ate.def file.
2. Delete all parameters that you do not want to change.

This simplifies reading the file, since the system ignores variables that remain the same
as the system’s defaults.

3. Change the values for those variables you want to change.
4. Save the modified ate.def file.

The changes you make will take effect the next time you run ATE from the directory
containing your customized ate.def file.

You can keep a copy of the ate.def file in any directory in which you have read and write
permissions. For example, if you frequently need to run the ATE program with different
defaults at different times, you can keep multiple copies of the ate.def file, with the
appropriate settings, in different subdirectories of your SHOME directory. As an alternative,
you can temporarily change most settings with the ATE alter subcommand and modify
subcommand, or use a dialing directory entry to change settings for an individual modem
connection.

Related Information
How to Set Up ATE on page 2-8.

For a listing of ATE settings that you can change, see the discussion of the ate.def file
format. '

To invoke the ATE program, use the ate command.

To temporarily change ATE default settings, use the alter subcommand and modify
subcommand. To change ATE defaults for one modem connection while keeping other
settings the same, see How to Set up an ATE Dialing Directory on page 2-10.

ATE Overview for System Management on page 2-5 discusses tasks involved in managing
ATE and lists the aspects of ATE that can be customized.
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How to Set up an ATE Dialing Directory

Prerequisite Conditions
¢ The ATE program must be set up on your system.

¢ To set up a systemwide dialing directory, you must have write access to the /usr/lib/dir
file.

Procedure |
You can create an ATE dialing directory file in any AIX directory to which you have both read
and write access. Do the following to set up the dialing directory file for use:

1. Create the dialing directory file:

a. Change directories to the AlX directory where you wish to put your dialing directory
file.

b. Using an ASCII text editor, open a file named with any valid AlX file name.

¢. Make telephone number entries using the format given in the dialing directory file
format. For an example, look at the /usr/lib/dir file. Or, you can copy this file to use as
a template.

d. Save the file.

Note: If your new directory is to be the systemwide default directory, save it with the
name /ustr/lib/dir.

2. If you named your file with any name other than the default (/fusr/lib/dir}, edit the ate.def
file in the directory from which you run the ATE program. Change the DIRECTORY
parameter to tell the program to use your new dialing directory file.

3. Start ATE and view your dialing directory with the directory subcommand.
Related Information

How to Set Up ATE on page 2—-8, How to Edit the ATE Default File on page 2-9.

The ATE dialing directory file format and the ATE default (ate.def) file format.

The ate command starts ATE. The ATE directory subcommand and connect subcommand
use the dialing directory file.

ATE Overview on page 2—1 introduces the ATE program.

ATE Overview for System Management on page 2-5 discusses tasks involved in managing
ATE and lists the aspects of ATE that can be customized.
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Chapter 3. AIX 3278/79 Emulation/6000 Program

The AIX 3278/79 Emulator (EM78) allows your system act like a terminal on a 3270 host
system. This chapter contains both conceptual and procedural information about using and
managing the 3278/79 Emulator. Key translation and unsupported key information is in the
latter portion of the chapter.

EM78 Overview

EM78 is a 3278/79 terminal emulator that makes your system act like a terminal on a 3270
host system. The emulator must be installed on your system. Using EM78, you can run
commands send files, or receive files on either a MVS/TSO host session or a VM/CMS host
session. Issue the em78 command to start the EM78 emulator.

The emulator acts as if you had just turned on the 3278/79 terminal. After you log in to the
host, you can run commands and programs. For example, you might check for mail on the
host. You can also upload and download files to and from the host as well as change the
format of the data in the files as you transfer them. For example, you can translate files from
ASCII to EBCDIC or add or remove carriage—return characters.

You can customize the keyboard mapping, color, and field attributes for the EM78 emulator.
To customize the emulator you must edit a file following the EM78 Configuration file format
and then install the changes with the emkey command.

Related Information
EM78 Overview for System Management on page 3—-26.
How to Install EM78 on page 3—41, How to Customize EM78 on page 3-44.
The em78 command, which starts EM78, the emkey command translates the ASCII
profile into binary, emsend (VM/CMS) command, emsend (MVS/TSO) command, emrcv
(VM/CMS) command, emrcv (MVS/TSO) command.
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3278/79 Emulation Overview

The 3278/79 Emulation program emulates an IBM 3278 or 3279 display attached to an IBM
System/370 computer. An emulator is an application that allows your machine to imitate
another device. Emulators provide the functions of the device being emulated as if you were
actually using that device.

The 3278/79 Emulation program em78 command is used to start the emulation session. At
the beginning of an emulation session, the emulator acts as if you had just turned on the
3278/79 terminal. After you log in to the System/370 host, you can run commands and
programs. For example, you might check for mail on the host. You can also upload and
download files to and from the host. This process is called file transfer.

The following information is provided to assist you in using the commands of the 3278/79
Emulation:

Using ASCII to EBCDIC Translation During File Transfer
Files stored on your workstation are in ASCII form, while files stored on a host system are in
EBCDIC form. If you send an unsupported ASCII character such as a form feed to the host,
a substitute character will replace the form feed in your file. When you copy the file back
from EBCDIC to ASCII (from the host to your workstation), the ASCII equivalent of the
substitute character will appear, not the form feed that you originally typed.

When a supported character is translated from EBCDIC to ASCII (from the host to your
workstation), and then back to EBCDIC (the host), there is no overall change.

In addition to US English, the 3278/79 Emulation program supports 16 national languages.
Due to different character representations, the translation charts are different for each
language. The following translation charts are available:

Austrian/German ASCII to EBCDIC on page 3-45

Austrian/German EBCDIC to ASCIl on page 3-46

Belgian, Swiss—French, Swiss—German ASCIl to EBCDIC on page 3-47
Belgian, Swiss—French, Swiss—German EBCDIC to ASCII on page 3-48
Canadian—French ASCIl to EBCDIC on page 3—49

Canadian—French EBCDIC to ASCIl on page 3-50

Danish and Norwegian ASCII to EBCDIC on page 3-51

Danish and Norwegian EBCDIC to ASCIl on page 3-52

Finnish and Swedish ASCII to EBCDIC on page 3-53

Finnish and Swedish EBCDIC to ASCIl on page 3-54

French (AZERTY) ASCII to EBCDIC on page 3-55

French (AZERTY) EBCDIC to ASCII on page 3-56

ltalian ASCII to EBCDIC on page 3-57

Italian EBCDIC to ASCIl on page3-58

Japanese English ASCII to EBCDIC on page 3-59

Japanese English EBCDIC to ASCIl on page 3-60

Portuguese ASCII to EBCDIC on page 3-61

Portuguese EBCDIC to ASCIl on page 3-62

Spanish-speaking ASCII to EBCDIC on page 3-63

Spanish-speaking EBCDIC to ASCI! on page 3-64
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US English ASCll to EBCDIC on page 3—65
US English EBCDIC to ASCIl on page 3-66
UK English ASCIl to EBCDIC on page 3—67
UK English EBCDIC to ASCII on page 3-68
US English (TEXT) ASCII to EBCDIC on page 3-69
US English (TEXT) EBCDIC to ASCIl on page 3-70.

In the translation tables, a substitute value of 1A for EBCDIC and 3F for ASCll is used when
the character being sent is not supported. Some applications may display a substitute
character, but other applications may not display anything.

Using Code Pages
A code page is a chart of characters and their numeric equivalents, used in file transfer.
Each language supported has a code page associated with it. In the following list, CP
represents code page, and CECP represents country—extended code page:

National Language Code Page (CP or CECP)

Austrian/German CECP 273
Belgian CP 500
Canadian French CECP 037
Danish CECP 277
UK English CECP 285
US English (ASCIl)

US English (TEXT) C ' ECP 037 (modified)
Finnish CECP 278
French (AZERTY) CECP 297
ltalian CECP 280
Japanese English CECP 281
Norwegian CECP 277
Portuguese CECP 282
Spanish—speaking CECP 284
Swedish CECP 278
Swiss—French CECP 500
Swiss—-German CECP 500
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3278/79 Emulation Program Limitations
The 3278/79 Emulation program shouid be used with the default keyboard and keyboard
mapping.

The following IBM 3270 base features and functions are not supported by the 3278/79
Emulation program:

Alternate cursor*

Cursor blink*

Keyboard click*

Numeric lock feature

Security keylock

Magnetic reader control and accessories
Displayed screens with more than 1920 characters
Monocase switch

Selector light pen

Video output

Katakana

APL/TEXT character set

Keyboards other than the 87—key (or 88—key Japanese English) 3278/79 keyboard
RPQs

Extended data~stream and associated keys:

— Programmed symbols

— Extended highlighting

— Seven—color

» Structured field and attribute processing
+ IBM 3270 diagnostic reset dump

¢ Explicit partitions

¢ Graphics escape
[ ]
N

IBM 3274 response time monitor
ote:
The features marked with an asterisk (*) have defined keys, but are not implemented.

Using 3278/79 Emulation Special Keys
The following is a description of special em78 keys. These keys include functions that
appear on the 3278/79 keyboards, such as PF1 and ENTER, and special emulator keys,
such as Fast Left which moves the cursor.

Each special emulator key has a default key sequence. By using the emkey command,
different key sequences may be assigned to a specific key function. The following are
special 3278/79 Emulation keys.

ASClltoggle This key function is used to enter or exit ASCIl Substitution Mode.

Attn A function key that operates only when a B is displayed in the Readiness
and System Connection section of the Operator Information Area (OlA).
This key lets you get the attention of the program.

Clear This function key erases the display and signals the host that a clear action
has occurred.

Cursor Select This key function allows you to select a selectable field for processing.
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Dev Cncl

Dup

Erase EOF

Erase Input

Fast Left
Fast Right
Field Mark

ldent

This function key cancels a pending print request.

This key function key sends a request for a duplication operation to the
program. It allows you to fill in information that is the same for every
document.

This function key erases the input field from the cursor to the end of the
field. The cursor does not move.

This key function erases all input fields and moves the cursor to the first
input character position on the screen.

This key function allows you to move your cursor to the previous field.
This key function allows you to move your cursor to the next field.
This function key indicates the end of a field in an unformatted display.

This function key identifies the next two numbers as the printer ID code. The
ID is displayed in the Operator Information Area (OIA).

Program access function keys that communicate with a program:

PA1
PA2
PA3

Program function keys. These keys are used on the host:

PF1
PF2
PF3
PF4
PF5
PF6
PF7
PF8
PF9
PF10
PF11
PF12
PF13
PF14
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PF15
PF16
PF17
PF18
PF19
PF20
PF21
PF22 .
PF23
PF24

Power-on reset :

Print

Quit
Reset

Screenrepl

Screensave

Shell

Sys Req

Test

This funtion is equivalent to turning on the power to the IBM 3278/79 display
or switching the normal/test toggle switch to normal.

This function key sends data from the display station to the selected host
printer.

This key function signals that you want to terminate the emulator.
This key function resets the keyboard when it becomes locked.

This key function is used to replace the contents of a file with the current
screen image.

This key function is used to append the screen contents to a file.

This key function suspends the emulator and invokes a sub—shell for
executing shell commands.

This key function is used in conjunction with the Operator Information Area
(OIA). If an A appears in the Readiness and System Connection section,
this key function signals a test request message. If a B appears in the
Readiness and System Connection section, this key function can clear the
display or switch the display between an application and the control
program.

This key function allows you to run special problem determination functions.

Using the 3278/79 Emulation Default Keyboard

The 3278/79 Emulation program comes with a default keyboard layout. You can change the
keyboard layout by making a copy of the default customization file and then modifying it.

A key can be pressed alone or in combination with another key. A key pressed alone
produces the unshifted function. Other functions are possible if the Shift (hollow up arrow),
the Control (Ctrl), the Alternate (Alt), or the Alternate Graphics (AltGr) key is pressed and
held while another key is pressed.
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The NOT symbol!, pipe symbol ( | }, and cent symbol ( ¢ ) only display when you are not in
ASCI1 substitution mode (EBCDIC mode).

The following chart shows the default shifted, control, and alternate functions of the keys.

Function Press Function Press
Screensave Ctrl — Print Screen PF1 F1
Screenrepl Ctrl - Scroll Lock PF2 F2

Shell Ctrl-C PF3 F3

Quit Ctrl-D PF4 Fa
Power-onreset Ctrl-P PF5 F5
ASClitoggle Ctrl-T PF6 Fé

Cursor Select Ctrl-F9 PF7 F7

Fast Left Alt - Left Arrow PF8 F8

Fast Right Alt — Right Arrow PF9 F9

Erase Input Alt - End PF10 F10

Dup Alt — Page Down PF11 F11

Test Alt — Scroll Lock PF12 F12

Sys Req Alt - Print Screen PF13 Shift - F1
Reset Ctrl - Esc PF14 Shift — F2
PA1 Page Up PF15 Shift — F3
PA2 Page Down PF16 Shift — F4
Clear Pause PF17 Shift — F5
Print Print Screen PF18 Shift — F6
Attn Esc PF19 Shift - F7
Ident Shift — Print Screen PF20 Shift - F8
Dev Cncl Shift — Scroll Lock PF21 Shift - F9
Field Mark Shift — Home PF22 Shift — F10
PA3 Shift — Page Up PF23 Shift - F11
Erase EOF Shift — End PF24 Shift - F12

Using the 3278/79 Emulation Aiternate Keyboard
The 3278/79 Emulation program comes with an alternate keyboard layout. You can use this
keyboard layout in place of the default keyboard layout.

A key can be pressed alone or in combination with another key. A key pressed alone
produces the unshifted function. Other functions are possible if the Shift (hollow up arrow),
the Control (Ctrl), the Alternate (Alt), or the Alternate Graphics (AItGr) key is pressed and
held while another key is pressed.

The NOT symbol, pipe symbol ( | ), and cent symbol ( ¢ ) only display when you are not in
ASCI! substitution mode (EBCDIC mode).
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The following chart shows the alternate shifted, control, and alternate functions of the keys:

Alternate Keyboard Layout

Function Press Function Press
Screensave Ctrl - Print Screen PF1 F1
Screenrepl Ctrl — Scroll Lock PF2 F2

Shell Cirl-C PF3 F3

Quit Ctri-D PF4 F4
Power-onreset Ctrl-P PF5 F5
ASClltoggle Ctrl-T PF6 F6

Cursor Select Ctrl - F9 PF7 F7

Fast Left Alt — Left Arrow PF8 F8

Fast Right Alt - Right Arrow PF9 F9

Erase Input Alt - End PF10 F10

Dup Shift — Scroll Lock PF11 F11

Test Alt — Scroll Lock PF12 F12

Sys Req Alt - Print Screen PF13 Shift — F1
Reset Ctrl - Esc PF14 Shift — F2
PA1 Alt — Insert PF15 Shift - F3
PA2 Alt — Home PF16 Shift — F4
Clear Pause PF17 Shift — F5
Print Print Screen PF18 Shift - F6
Attn Esc PF19 Shift - F7
Ident Shift — Print Screen PF20 Shift - F8
Dev Cncl Shift — Scroll Lock PF21 Shift — F9
Field Mark Shift — Pause PF22 Shift - F10
PA3 Shift — Page Up PF23 Shift - F11
Erase EOF Shift — End PF24 Shift — F12

Unsupported Keys for National Languages
Some national language workstation keyboards have characters which are not supported on
the host system. If you press any of the unsupported keys while in 3278/79 Emulation, you
will hear a beep (unless you have sound turned off), and the character will not appear on
your display. See Unsupported Characters on page 3-71.

The following national languages have unsupported characters:

Austrian/German
Belgian
Canadian-French
Danish

UK English

Finnish and Swedish
French (AZERTY)
ltalian
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Japanese English

Norwegian

Portuguese

Spanish—speaking

Swiss—French and Swiss-German

Using ASCII Substitution Mode

ASCII and EBCDIC are two common ways for computers to represent characters with
numbers. For example, the computer might represent a letter B with the numeric value 66.
The workstation uses ASCII, while most host systems use EBCDIC. EBCDIC uses different
numeric values than ASCII. ASCII substitution mode is only valid if you are using a US
English 3278/79 Emulation keyboard.

ASCII substitution mode translates the characters [, ], #, and ! so a host system that is
receptive to ASCIl mode can interpret the characters correctly. Without ASCII substitution
mode, the host system interprets each of these four characters as an EBCDIC character and
returns a different numeric value to your workstation. This new value produces a different
character at your display than the character you expected to see.

To use ASCII substitution mode, request one of the following:

o The asciitoggle emulator command

* The -a flag with the em78 command

The following chart shows the characters that display when the ASCI1 substitution mode is
invoked, and when ASCI! substitution mode is not invoked:

Displayed with Displayed without
ASCII Substitution ASCII Substitution

If you type this: mode: mode:

[ (left bracket) [ |

] (right bracket) ] ¢

A (caret) A (NOT Sign)

| (exclamation point) ! !

The exclamation point (!) is displayed the same for both ASCIl mode (with ASCI!
substitution) and EBCDIC mode (without ASCII substitution), however the ASCII value for !
is different from the EBCDIC value.

Understanding the 3278/79 Emulation Operator Information Area (OIA)
The 3278/79 Emulation Program Operator Information Area (OlA) appears on line 25 of the
display. This information, generated by the control unit, only appears when you are
connected to an active control unit.

The information is grouped into five categories:

Readiness and System Connection
Do Not Enter (Input Inhibited)
Reminders

Shifts and Modes

Printer Status
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The following chart shows where the different categories appear on the status line:

Readiness and Do Not Enter Reminders Shifts and  Printer
System Connection (Input Inhibited) Modes Status

Readiness and System Connection Information
The following table explains the values that can be displayed in the Readiness and System
Connection area:

Displayed

Symbol Name What This Means

4 Ready The IBM 3274 Control Unit is ready.

| Ready The Display/Printer Adapter is ready.

i Ready The Work Station Adapter is ready.

S Ready The IBM 3174 Control Unit is ready.

A Online The control unit is connected to the host under
rule A.

B Online The control unit is connected to the host under
rule B.

" MydJob Your display station is working with your job
(application).

* System Your display station is connected to the system

Operator operator (control program).

? Unowned Your display station is connected to the host
system but is not connected to your application
program or the control program.

TEST Test Your display station is in test mode.

Do Not Enter (Input Inhibited) Information
The following table explains the values that can be displayed in the Do Not Enter (Input
Inhibited) area.

Note: Letters in italics, such as nnn, represent a variable field. Numbers will replace the
nnn.

Input Inhibited Displayable Values Part 1 of 2

Displayed

Symbol Name What This Means

X() Terminal Wait Time is required for the host system to perform
a function. Wait.

X7?+ What? The last operation was not accepted. Check to

make sure the operation you want is correct,
then press Reset and try again.

X SYSTEM  System lock The host system locked your keyboard. Look for
a message. Wait or press Reset.
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Input Inhibited Displayable Values Part 2 of 2

Displayed

Symbol Name What This Means

X<0> Go Elsewhere  You tried to enter, insert, erase, or delete a
character when the cursor was in a protected
area. Press Reset and correct the entry.

X0> Too much You tried to insert more data than this field can

Entered hold. Press Reset and correct the entry.

X O#7? What Number? You entered an incorrect printer 1D number.
Press Reset.

X-1 Minus Function The requested function is not available. Press
Reset.

X /nnn Machine Check Your System Unit is not working properly. The

X—4+2z_nnn Communication
Check

X PROGnnn Program Check

X=-=() Printer Busy

error number nnn defines the type of Machine
Check. Press

Reset to restore your keyboard and continue. If
the problem persists, follow local procedures for
reporting problems.

There is a problem with the communication line
between the control unit and the host system.
The error number nnn defines the type of
Communication Check. Press Reset to restore
your keyboard and continue. If the problem
persists, follow local procedures for reporting
problems.

The control unit detected a programming error in
the data it received from the host system. The
error number nnn defines the type of Program
Check. Press Reset to restore your keyboard
and continue. If the problem persists, follow
local procedures for reporting problems.

The printer connected to your display is busy. If
=—#nn is displayed in the printer status area at
the far right of the status line, the printer is busy
with your work. Wait for the print operation to
finish or press Dev Cncl to cancel a pending
print operation.

X=—-=()() Printer Very
Busy

X==/ Printer Not
Working

X0X Operator
Unauthorized

X=<* Operator
Message Not
Accepted

This message is the same as Printer Busy
except more time is anticipated before your
operation is accepted.

Your printer is not operating properly. Press Dev
Cncl and select another printer.

You are not authorized to do that function. Press
Reset.

A message from the control operator was
rejected. Press Reset.
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Reminders
The following table explains the values that can be displayed in the Reminders area.

Note: Letters in italics, such as nnn, represent a variable field. Numbers will replace the
nnn.

Displayed
Symbol Name What This Means

—+2z_nnn Communication The communication fink between your control
Error Reminder unit and the host system produces errors.

Shifts and Modes Information
The following table explains the values that can be displayed in the Shifts and Modes areas:

Displayed

Symbol Name What This Means

| Shift Mode Your display station is in Shift Mode.

A Insert Mode Your display station is in Insert Mode. To turn off
Insert Mode, press Reset.

Printer Status Information
The following table explains the values that can be displayed in the Printer Status area.

Note: Letters in italics, such as nnn, represent a variable field. Numbers will replace the

nnn.
Displayed
Symbol Name What This Means
=—=__ Assign Printer  You should replace the _ _ (underscores) with
the ID of the printer you want to use. The two
numbers you type are displayed in place of the
underscores.
=—=nn Printer You are authorized to use the printer with ID nn.
Assignment
=—#nn Printer Printing  The printer with ID nnis printing your work.
==~nn Printer Failure  The printer with ID nnstopped while printing your
work.
=—=77 Assignment Press the Ident key.
Pending
Blank Printing cannot take place.

Changing Colors for Emulation on a Color Display
The customization file (emdets.p, emaltdefs.p or a file that you have previously changed)
contains information about the colors used for emulation on your display.

You can change colors two ways:

+ Change the foreground and background colors for the four color definitions: COLOR1,
COLOR2, COLORS3, and COLOR4.

OR
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e Assign new color definitions to IBM 3278/79 field attributes.
You can also change keyboard layout information at the same time you change the color
definitions.

The default values for the foreground and background colors are:

Definition Foreground Background

COLORH1 cyan black

COLOR2 ltgreen black

COLOR3 red black

COLOR4  white black

Default Uses foreground from Uses background from
COLOR1 definition. COLOR1 definition.

Status Uses foreground from Uses background from
Default definition. Default definition.

Note that the system uses the default colors when no other color definition is provided. Also,
the status line is sometimes called the Operator Information Area (OIA).

You must define the default and status line colors in terms of COLOR1, COLOR2, COLORS,
or COLORA4. For example, if you wanted to change the default color to a red foreground on a
black background, you would change the default entry to COLOR3. However, if you wanted
to change the default color to magenta foreground with yellow background, you would have
to redefine one of the existing colors — for example, COLOR4 — then change the default
entry to COLOR4.

Acceptable color choices available are:

FOREGROUND

f_black f_gray f_yellow
f_red f_ltred f_brown
f_green f_ltgreen f_white
f_blue f_Itblue f_hiwhite
f_magenta f_Itmagenta

f_cyan f_ltcyan

BACKGROUND

b_black b_blue

b_red b_magenta

b_green b_cyan

b_yellow b_white

Related Information
The em78 command,emkey command, emsend (VM/CMS) command,
emsend (MVS/TSO) command, emrcv (VM/CMS) command, emrcv (MVS/TSO) command.
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How to Transfer Files Between the Host and Your Workstation

Prerequisite Tasks or Conditions
1. 3278/79 Emulation Program installed on your system.

Procedure
Use the following steps to transfer files:

1. Make sure that the AlIX Operating System prompt displays.
2. Invoke 3278/79 Emulation with the em78 command, and specify the flags that you want.

3. Establish a host session. Be certain that you are logged on with the |D to which you want
to transfer files.

4. Activate the emulation sub—shell with the shell key (Ctrl-C, unless you changed the
default combination). All 3278/79 Emulation file transfer commands must be issued from
the 3278/79 Emulation sub—shell, regardiess of whether the file is sent or received.

5. Send or receive files as follows:

a. To send a file from your workstation to the host, enter the emsend (VM/CMS)
command, or emsend (MVS/TSO) command with the flags you want, or invoke a
shell script to send the file.

b. To receive a file from the host to your workstation, enter the emrcv (VM/CMS)
command, or emrcv (MVS/TSO) command with the flags you want, or invoke a shell
script to receive the file.

6. When the file transfer is complete, exit out of the emulation sub-shel! (Ctrl-D, unless you
changed the default combination).

Related Information
The emsend (VM/CMS) command, emsend (MVS/TSO) command, emrcv (VM/CMS)
command, emrcv (MVS/TSO) command.

How to Create a Shell Script for File Transfers on page 3—-15.
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How to Create a Shell Script for File Transfers

Prerequisite Tasks or Conditions
1. 3278/79 Emulation Program installed on your system.

Procedure
To create a shell script for downloading files from the host to your workstation, perform the
following steps:

1. Use an ASCII editor create a file. The name of the file can be anything you want it to be.
For example, down.

2. Edit the file, and enter the emrcv (VM/CMS), or emrcv (MVS/TSO) command options
you want to perform. For example, to receive a VM/CMS host file with EBCDIC to ASClII
conversion, enter the following line:

emrcv —v —f$1 —v”$1 $2 a (TEXT”

In the above example, —v specifies that you want file transfer information such as bytes
transferred, to be displayed. —£ specifies what you want the file to be named on the
workstation. —v”$1 $2 ais the host information string, where $1 represents the
filename, $2 represents the filetype, and a represents the filemode. (TEXT” specifies
EBCDIC to ASCH conversion. $1 and $2 values are replaced with the names you enter.

3. Save the file.
4. Give the file execute permission.
Related information

The emsend (VM/CMS) command, emsend (MVS/TSO) command, emrcv (VM/CMS)
command, emrcv (MVS/TSO) command.

How to Invoke a Shell Script for File Transfers on page 3—16.
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How to Invoke a Shell Script for File Transfers
Prerequisite Tasks or Conditions

1. 3278/79 Emulation Program installed on your system.

2. A shell script must exist.

3. A host session must be established.

Procedure
To invoke a shell script for downloading files from the host system to your workstation,
perform the following steps:

1. Enter the emulation sub-shell:
Ctrl—C
If you changed your default key combinations, the above value may be different.

2. Enter the name of the shell script along with the name of the host file you want to
download to your workstation. For example, if the shell script used to download files is
called down, to receive host file sample script on your workstation, you would enter:

down sample script

The host file sample script will be received on your workstation as sample.
3. Exit from the emulation sub—shell:

Ctrl-D

If you changed your default key combinations, the above value may be different.

Related Information
How to Create a Shell Script for File Transfers on page 3—15.
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How to Replace Data in a Screen Save File

Prerequisite Tasks or Conditions
1. 3278/79 Emulation Program installed on your system.

Procedure
To replace the contents of a file with the data on the screen:

1. Invoke the emulator with the em78 command. If you want to specify a particular file, use
the —rFile flag followed by the file name.

2. When you view a screen you want to save press the screenrepl key (default key
combination is Ctrl + Scroll Lock). If you did not specify a file with the —rFile flag, the
emulator creates a temporary file called $HOME/emrepxxxx. (The system chooses
random characters for the xxxx.) The first time you press the screenrepl key, a message
containing the name of the temporary file appears on the screen.

Related Information
How to Replace and Append Data in the Same Screen Save File on page 3—18.

How to Print a Screen on page 3-19.
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How to Replace and Append Data in the Same Screen Save File

Prerequisite Tasks or Conditions
1. 3278/79 Emulation Program installed on your system.

Procedure
If you want the flexibility of using the same file to append and replace data:

1. Invoke the emulator with the em78 command and use both the —rFile and —sFile flags.
The same file name must follow both flags:

em78 —rfilename —sfilename

2. When you view a screen you want to save:

Press the screenrepl key (default key combination is Ctrl + Scroll Lock) to
replace the current content of the file with the screen data.

OR

Press the screensave key (default key combination is Ctrl + Print Screen) to
append the screen data to the file.

Related Information
The em78 command.

How to Replace Data in a Screen Save File on page 3-18.

How to Print a Screen on page 3-19.
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How to Print a Screen

Prerequisite Tasks or Conditions
1. 3278/79 Emulation Program installed on your system.

Procedure
To print a screen immediately, save the screen data to a printer device. This suspends
emulation until the screen is printed.

1. Invoke the emulator with the em78 command and either the —rFile or the —sFile flag
followed by the file name of the printer. For example:

em78 —r/dev/lpn
In the above example, you would replace n with a number (for example, ~r/dev/1p0).

2. When you view a screen you want to print, press the screenrepl key (default key
combination is Ctrl + Scroll Lock) if you used —rFile flag or the screensave key (default
key combination is Ctrl + Print Screen) if you used —sFile flag. Pressing the screensave
or screenrepl key starts the printing process.

Related Information
The em78 command.

How to Replace Data in a Screen Save File on page 3-17.

How to Replace and Append Data in the Same Screen Save File on page 3-18.
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How to Print a Stored File from the Shell

Prerequisite Tasks or Conditions
1. 3278/79 Emulation Program installed on your system.

Procedure
To print a file that you previously stored with the screensave or screenrepl command:
1. Press the shell key to enter the emulation sub—shell (default key combination Cirl-C).
2. When the emshell> prompt appears on the display, enter:
print filename
Replace filename with the name of the file you want to print.

3. Press the Enter key. When the file is on the print queue, the emshell> prompt appears
on the display again so you can issue another command.

4. To return to the emulator at this point, press Ctrl-D.

Related Information
The em78 command.

How to Create a Shell Script for File Transfers on page 3-15.
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How to Change Foreground and Background Colors

Prerequisite Tasks or Conditions
1. 3278/79 Emulation Program installed on your system.

Procedure
To change the colors used during emulation:

1. Edit a customization file. This can be the default file (emdefs.p), the alternate file
(emaltdefs.p), or a file you have previously changed. 1t is advisable that you make a
copy of the default or alternate file and use the copy for your changes.

2. Edit the section entitied DEFINED COLORS, and choose the colors you want to use from
the list of valid color choices. Change the customization file to include the colors you
want. Be sure to separate each foreground and background color in a definition with a
plus sign (+). Include a blank space before and after the +. For example:

COLOR1 £ cyan + b_black
3. Use the emkey command to create the new profile.

Related Information
The em78 command, emkey command.

How to Change Field Attribute Colors on page 3-22.

3278/79 Emulation 3—-21



How to Change Field Attribute Colors

Prerequisite Tasks or Conditions
1. 3278/79 Emulation Program installed on your system.

Procedure
Field attributes are a combination of the following:

Unprotected (u) or protected (p)

Alphanumeric (a) or numeric (n)

Normal intensity (1), intensified (h), or non—display (i)

Non-detect (x) or detect (d) with a light pen. If you do not have a light pen on your system
or the host, the system ignores this attribute.

To change field attribute colors:

1. Make a chart similar to the following:

Attribute
ualx

vald
uahd
uaix

Color

unix
unid
unhd
unix

palx
pald
pahd
paix

pnix
pnid
pnhd
pnix

2. Write the new color definitions you want into the second column.
3. Your new chart should look similar to the following:
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Attribute | Color
ualx COLOR2
uald COLOR2
uahd COLOR3
uaix default
unix COLOR2




unid COLOR2
unhd COLOR3
unix default

palx COLORt1
pald COLOR1
pahd COLOR4
paix default

pnix COLOR1
pnid COLORt1
pnhd COLOR4
pnix default

4. Use your new chart to help you edit the customization file.

5. Use the emkey command with the appropriate flags to create the new profile.

Related Information

The em78 command, emkey command.

The EM78 Customization File Format in Files Reference

How to Change Foreground and Background Colors on page 3—-21, How to Change Field

Attribute Modes on page 3-24.

3278/79 Emulation

3-23



How to Change Field Attribute Modes

Prerequisite Tasks or Conditions
1. 3278/79 Emulation Program installed on your system.

Procedure
Field attribute modes can be one of the following:

blink

bold

revideo (reverse video)

underline

If you select a mode that your display does not support, no change will take place.

To change field attribute modes:

1. Make a copy of the color definitions chart. Your chart should be similar to the following:

Attribute | Color
ualx COLOR2
uald COLOR2
uahd COLORS3
uaix default
unix COLOR2
unid COLOR2
unhd COLOR3
unix default
palx COLORH1
pald COLOR1
pahd COLOR4
paix default
pnix COLOR1
pnid COLOR1
pnhd COLOR4
pnix default

2. Mark changes to the attribute modes on this chart.

3. To change attribute uahd to be bold, place a plus sign (+) after the color definition for this
attribute and add the name of the mode. A blank space must be used before and after
the plus sign (+):

uahd COLOR3 + bold

You can change the mode of an attribute without changing the color definition.
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Attribute | Color
ualx COLOR2
uald COLOR2
uahd COLORS3 + bold
uaix default
unlix COLOR2
unid COLOR2
unhd COLOR3
unix default
palx COLOR1
pald COLOR1
pahd COLOR4
paix default
pnix COLOR1
pnid COLOR1
pnhd COLOR4
pnix default

4. After you have made the mode change for uahd, your color definition chart should be
similar to the following :

5. Use your newly created chart to help you edit the customization file.

6. After you have finished editing the customization file, using the emkey command and the
appropriate flags to create the new profile.

Related Information
The em78 command, emkey command.
The EM78 Customization File Format in Files Reference

How to Change Foreground and Background Colors on page 3-21, How to Change Field
Attribute Modes on page 3-24.
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EM78 Overview for System Management

EM78 is a 3278/79 terminal emulator that makes your system act like a terminal on a 3270
host system. The emulator must be installed and configured on your system.

When you instali EM78, the files necessary to configure EM78 are copied from an
installation medium to a machine’s hard disk. There are no executable 3278/79 emulation
files on the machine when installation completes.

When you configure EM78, the executable 3278/79 emulation files are created. These
executable files are the em78 command, the emsend command, and the emrcv command.
The emconfig command creates these files.

When you configure EM78, you must select from a menu the appropriate keyboard for your
country. The file transfer programs are configured according to your selection of country
from the menu by means of country-specific file transfer translate tables. Configuration is
performed only once after EM78 is installed.

You can customize the keyboard mapping, color, and field attributes. To customize the EM78
emulator you must edit a file that follows the EM78 Customization file format and install the
changes with the emkey command.

For further information read Customizing EM78 on page 3-26, How to Install EM78 on page
3-41 and How to Configure EM78 on page 3—43.

Related Information
The em78 command, emconfig command, emkey command, emrcv command, and
emsend command.

Customizing EM78
EM78 is installed already customized. The default customization file is the emdefs.p file,
which contains settings for key definitions, screen colors, and field attribute colors and
modes. '

The emaltdefs.p file is the alternate customization file that comes with EM78. It has different
settings and is already in the EM78 Customization file format. You can install this file using
the the emkey command.

To customize your EM78 emulator, you can:

 Copy and edit one of the existing customization files and install the changes using the
emkey command. You should copy the file and edit the copy according to the EM78
Customization file format.

¢ Create and customize a file and install the changes using the emkey command. The file
must follow the EM78 Customization file format.

e If you are familiar with the EM78 Customization file format, run the emkey command
using standard input instead of specifying a file. This method is only for temporary
changes, fast changes, or few changes. No record of the changes is made.

Some interfaces such as X-Windows override this configuration. If the appearance of EM78
does not match the way it is customized and you are running EM78 with an interface such
as X-Windows, then run the em78 command in its own shell.

Related Information
The emkey command.
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The emdefs.p file, emaltdefs.p file,EM78 Customization file.

EM78 Emulator Color Names

The following colors can be used by the EM78 Emulation program. Use only the colors listed
when defining colors to be used during emulation.

Foreground colors are indicated by f_ followed by the color name. Background colors are
indicated by b__ followed by the color name.

Foreground Colors

f_black
f_red
f_green
f_blue
f_magenta

f_cyan

Background Colors

b_black
b_red
b_green
b_yellow

Related Information

f_gray f_yellow
f_ltred f_brown
f_ltgreen f_white
f_Itblue f_hiwhite
f_ltmagenta

f_ltcyan

b_blue
b_magenta
b_cyan
b_white

EM78 Functions on page 3-27, How to Customize EM78 on page 3-44, Mapping Keys
for EM78 on page 3-28.

EM78 Functions

The EM78 Emulation program defines certain functions and allows them to be mapped to
workstation keys. These functions are not traditional 3278/79 functions; they are functions of
the emulator. The following list contains all of the functions recognized by EM78. Use only
the names listed to map workstation keys to functions in the EM78 customization file.

asciitoggle

poreset

quit

screenrepl

screensave

Toggles ASCII substitution mode. The ASCII substitution mode is valid
only for U.S. English keyboards. The default state of the ASCII
substitution mode is off. Invoking the em78 command with the —a flag
starts the emulator with ASCIl substitution mode on. (Default: Ctrl + T).

Executes a power-on reset of the emulator. (Default: Cirl + P).

Exits the emulator. (Default: Ctrl + D).

Note: If you reassign the Ctrl + D key combination, then you must
assign the quit function to another key combination. Otherwise,
you can not leave the emulator.

Replaces the contents of the file that was selected with the em78 —r
flag with the screen image. (Default: Ctrl + Scroll Lock).

Appends the screen image to the file that was selected with the em78
-s flag. (Default: Ctrl + Print Screen).

3278/79 Emulation 3—27



shell Enters a subshell of the emulator. (Default: Ctrl + C).

Related Information
EM78 Customization file format in Files Reference, EM78 Screen Color Names on page
3-27, How to Customize EM78 on page 3-44, Mapping Keys for EM78 on page 3-28.

EM78 Field Attribute Codes
The emdefs.p file and the emalitdefs.p file contain default information about field attributes
for EM78. A file you create in the EM78 customization format can also contain field attribute
definitions. Use these codes when you define field attributes in the

The characteristics you can define for a field are combinaitons of the following:

u Unprotected
p Protected

a Alphanumeric
n Numeric

| Normal intensity

h Intensified

i Nondisplay

X Nondetect

d Detect. If your system or host has no light pen, this attribute is ignored.

Related Information
EM78 Customization file format in Files Reference

How to Customize EM78 on page 3-44.

Mapping Keys for EM78 |
The EM78 Emulation program allows users to map, or describe, keyboard keys. You can
use prefixes, suffixes, and numbers to represent key positions or special characters.

Mnemonic key names identify certain national language characters. The 3278/79 key names
represent 3278/79 keys, and the workstation key names represent the workstation keys.

Related Information
EM78 Emulator Color Names on page 3-27, EM78 Functions on page 3-27, IBM 3278/79
Key Names on page 3-37, Mnemonic Key Names on page 3-29, Workstation Keyboard
Layout on page 3-29.

How to Customize EM78 on page 3—44.
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Mnemonic Key Names
Workstation Mnemonic Keys are used to identify certain national language characters that
are produced by pressing a combination of 3278/79 keys. The following list contains all of
the mnemonic key names recognized by the EM78 Emulation program. Use only the names
listed to assign mnemonic key names in the EM78 customization file.

acute grave circumflex |umlaut cedilla tilde
a_acute a_grave a_circumflex {a_umlaut c_cedilla a_tilde
A_acute A_grave A_circumflex | A_umlaut C_cedilla A_tiide
e_acute e_grave e_circumflex | e_umlaut overcircle o_tilde
E_acute E_grave E_circumflex | E_umlaut a_overcircle | O_tilde
i_acute i_grave i_circumilex |i_umlaut A_overcircle | n_tilde
|_acute I_grave |_circumflex |I_umlaut N_tilde
0_acute 0_grave o_circumflex | o_umlaut
O_acute O_grave O_circum- O_umlaut
flex

u_acute u_grave u_circumflex | u_umiaut
U_acute U_grave U_circumflex | U_umiaut

y_umlaut

Y_umlaut

Related Information
EM78 Customization file format in Files Reference

EM78 Emulator Color Names on page 3-27, EM78 Functions on page 3—27, How to
Customize EM78 on page 3-44.

Workstation Keyboard Layout
The EM78 Emulation program uses prefixes, suffixes, and numbers to represent key
positions. The following notation is used for prefixes and is valid only for the 101-key U.S.

keyboard:
k Represents a workstation key.
k32_ Represents an IBM 3278/79 key.

Suffixes show a second key that, when pressed at the same time as the named key,
produces a different function. The key names use the following notation for suffixes:

_S Shift key.

_c Control (Ctrl) key.

_a Alternate (Alt) key.

No suffix Only one key is pressed.

Some characters cannot be represented by a key number (for example, non spacing
character sequences) because more than one key must be pressed to generate the
character. These key sequences have mnemonic representations.
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Key Numbers Used by EM78

The numbers used by EM78 to represent each key on the workstation keyboard are as

follows:

Number . Key

1 grave accent and tilde (* ~)
2 1

3 2

4 3

5 4

6 5

7 6

8 7

9 8

10 9

11 0

12 dash and underscore (- _)
13 equal and plus sign (= +)
15 Backspace

16 Tab key

17

18 w

19 e

20 r

21 1

22 y

23 u

24 [

25 o

26 P

27 left bracket ([)

28 right bracket (])
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Number Key

29 backslash and pipe (\|)
30 Caps Lock

31 a

32 s

33 d

34 f

35 g

36 h

37 i

38 k

39 I

40 semicolon and colon (; :)
41 right single and double quotes (™)
43 Enter key

44 left Shift key

46 z

47 X

48 c

49 v

50 b

51 n

52 m

53 comma (,)

54 period (.)

55 forward siash and question mark {/ ?)
57 right Shift key

58 Ctrl key

60 left Alt key

61 space bar
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Number Key

62 right Alt key

64 Action key

75 Insert key

76 Delete key

79 left arrow key

80 Home key

81 End key

83 up arrow key

84 down arrow key
85 Page Up key

86 Page Down key
89 right arrow key

90 Num Lock key

91 keypad 7

92 keypad 4

93 keypad 1

95 keypad forward slash (/)
96 keypad 8

97 keypad 5

98 keypad 2

99 keypad 0

100 keypad asterisk (*)
101 keypad 9

102 keypad 6

103 keypad 3

104 keypad decimal (.)
105 keypad minus (-)
106 keypad plus (+)
108 keypad Enter key
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Number Key

110 Esc key

112 F1

113 F2

114 F3

115 F4

116 F5

117 F6

118 F7

119 F8

120 F9

121 F10

122 F11

123 F12

124 Print Screen key
125 Scroll Lock key
126 Pause key

Workstation Key Names for U.S. English Key Combinations
The following list contains the names EM78 uses for all of the recognized workstation keys
for U.S. English. Use only the names listed to assign 3278/79 Emulation functions to
workstation keys:

k1 ki_s ki_c k1_a
k2 k2_s k2_c k2_a
k3 k3_s k3_c k3_a
ka kd_s k4_c kd_a
k5 k5_s k5_c k5_a
k6 ké_s ké_c ké_a
k7 k7_s k7_c k7_a
k8 k8_s k8_c k8_a
k9 k9_s k9_c k9_a
k10 k10_s k10_c k10_a
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k11
k12
k13
k15
k16
k17
k18
k19
k20
k21
k22
k23
k24
k25
k26
k27
k28
k29
k31
k32
k33
k34
k35
k36
k37
k38
k39
k40
k41
k43

k11_s
k12_s
k13_s
k15_s
k16_s
ki7_s
k18_s
k19_s
k20_s
k21_s
k22_s
k23_s
k24_s
k25_s
k26_s
k27_s
k28_s
k29_s
k31_s
k32_s
k33_s
k34_s
k35_s
k36_s
k37_s
k38_s
k39_s
kd40_s
k41_s
kd43_s
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ki1_c
k12_c
k13_c
k15_c
ki6_c
k17_c
k18_c
k19_c
k20_c
k21_c
k22_c
k23_c
k24_c
k25_c
k26_c
k27_c
k28_c
k29 ¢
k31_c
k32_c
k33_c
k34_c
k35_c
k36_c
k37_c
k38_c
k39_c
k40_c
kd41_c
kd43_c

ki1_a
k12_a
k13_a
k15_a
k16_a
ki7_a
k18_a
k19_a
k20_a
k21_a
k22_a
k23_a
k24_a
k25_a
k26_a
k27_a
k28_a
k29_a
k31_a
k32_a
k33_a
k34_a
k35_a
k36_a
k37_a
k38_a
k39_a
k40_a
k41_a
k43_a



k46
k47
k48
k49
k50
k51
k52
k53
k54
k55
k61
k64
k75
k76
k79
k80
k81
k83
k84
k85
k86
k89

ko1
ko2
k93
k95
k96
k97
ko

k46_s
k47_s
k48_s
kd49_s
k50_s
k51_s
k52_s
k53_s
kb54_s
k55_s
k61_s

k75_s
k76_s
k79_s
k80_s
k81_s
k83_s
k84_s
k85_s
k86_s
k89_s

k91_s
k92_s
kS3_s
k95_s
k96_s
k97_s
k98_s

k46_c
k47_c
k48_c
k49 _¢
k50_c
k51_c
k52_c
k53_c
k54_c
k55_c
k61_c

k75_c
k76_c
k79_c¢
k80_c
k81_c
k83_c
k84 ¢
k85_c
k86_c
k89_c
k90_c
k91_c
k92 ¢
k93_c
k95 ¢
k96_c
k97 _c¢
k98_c

k46_a

kd47_a

k48_a

k49_a

k50_a

k61_a

k52_a

k53_a

kb4_a

k565_a

ké1_a

k75_a

k76_a

k79_a

k80_a

k81_a

k83_a

k84_a

k85_a

k86_a

k89_a

k90_a
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k99

k100
k101
k102
k103
k104
k105
k106
k108
k110
k112
k113
k114
k115
k116
k117
k118
k119
k120
k121
k122
k123
k124
k125
k126

Note: The combination Control + Alternate + AnotherKey is not valid.

Related Information

k99_s

k100_s
k101_s
k102_s
k103_s
k104_s
k105_s
k106_s
k108_s
k110_s
k112_s
k113_s
k114_s
k115_s
k116_s
k117_s
k118_s
k119_s
k120_s
k121_s
k122_s
k123_s
k124_s
ki125_s
k126_s

k99 ¢

k100_c
k101_c
k102_c
k103_c
k104_c
k105_c
k106_c
k108_c
k110_c
k112_c
k113_c
k114_c
k115_c
k116_c
k117_c
k118_c
k119_c
k120_c
k121_c
k122_c
k123_c
k124_c
k125_c
k126_c

k100_a

k104_a
k105_a
k106_a
k108_a
k110_a
k112_a
k113_a
k114_a
k115_a
k116_a
k117_a
k118_a
k119_a
k120_a
k121_a
k122_a
k123_a
k124_a
k125_a
k126_a

EM78 Emulator Color Names on page 3-27, EM78 Functions on page 3-27, How to

Customize EM78 on page 3—44.
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IBM 3278/79 Key Names

The IBM 3278/79 Emulation program uses prefixes, suffixes, and numbers to represent key

positions.  The following notation is used for prefixes:
k The number represents a workstation key.
k32_ The number represents an IBM 3278/79 key.

Suffixes show a second key that, when pressed at the same time as the named key,
produces a different function. The key names use the following notation for suffixes:

_Ss Shift key.
_c Control (Ctrl) key.
_a Alternate (Alt) key.

No suffix Only one key is pressed.

Note: The Control key is valid only for workstation key combinations.

The following list contains the names of all the recognized 3278/79 keys. Use only these

names to assign 3278/79 Emulation Program (EM78) functions to workstation keys.

k32_1
k32_2
k32_3
k32_4
k32_5
k32_6
k32_7
k32_8
k32_9
k32_10
k32_11
k32_12
k32_13
k32_14
k32_15
k32_16
k32_17
k32_18

k32_1_s
k32_2_s
k32_3_s
k32_4 s
k32_5_s
k32_6_s
k32_7_s
k32_8_s
k32_9 s
k32_10_s
k32_11_s
k32_12_s
k32_13_s
k32_14_s
k32_15_s
k32_16_s
k32_17_s
k32_18_s

k32_1_a
k32_2_a
k32_3_a
k32_4_a
k32_5_a
k32_6_a
k32_7_a
k32_8_a
k32_9 _a
k32_10_a
k32_11_a
k32_12_a
k32_13_a
k32_14_a
k32_15_a
k32_16_a
k32_17_a
k32_18_a
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k32_19
k32_20
k32_21
k32_22
k32_23
k32_24
k32_25
k32_26
k32_27
k32_28
k32_29
k32_30
k32_31
k32_32
k32_33
k32_34
k32_35
k32_36
k32_37
k32_38
k32_39
k32_40
k32_41
k32_42
k32_43
k32_44
k32_45
k32_46
k32_47
k32_48
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k32_19_s
k32_20_s
k32_21_s
k32_22_s
k32_23_s
k32_24_s
k32_25_s
k32_26_s
k32_27 s
k32_28_s
k32_29_s
k32_30_s
k32_31_s
k32_32_s

k3233 s

k32_34_s
k32_35_s
k32_36_s
k32_37_s
k32_38_s
k32_39_s
k32_40_s
k32_41_s
k32_42_s
k32_43_s
k32_44_s
k32_45_s
k32_46_s
k32_47_s

k32_48_s

k32_19_a
k32_20_a
k32_21_a
k32_22_a
k32_23_a
k32_24_a
k32_25_a
k32_26_a
k32_27_a
k32_28_a
k32_29_a
k32_30_a
k32_31_a
k32_32_a
k32_33_a
k32_34_a
k32_35_a
k32_36_a
k32_37_a
k32_38_a
k32_39_a
k32_40_a
k32_41_a
k32_42_a
k32_43_a
k32_44_a
k32_45_a
k32_46_a
k32_47_a
k32_48_a



k32_49
k32_50
k32_51

k32_51A

k32_49_s
k32_50_s
k32_51_s

k32_51A_s

k32_49 a
k_32_50_a
k32_51_a
k32_51A_a

Note: The k32_51A key is valid only on the Japanese-English keyboard.

k32_52
k32_53
k32_54
k32_55
k32_56
k32_57
k32_58
k32_59
k32_60
k32_61
k32_62
k32_63
k32_64
k32_65
k32_66
k32_67
k32_68
k32_69
k32_70
k32_71
k32_72
k32_74
k32_75
k32_76
k32_77

k32_52_s
k32_53_s
k32_54_s
k32_55_s
k32_56_s
k32_57_s
k32_58_s
k32_59_s
k32_60_s
k32_61_s
k32_62_s
k32_63_s
k32_64_s
k32_65_s
k32_66_s
k32_67_s
k32_68_s
k32_69_s
k32_70_s
k32_71_s
k32_72_s
k32_74_s
k32_75_s
k32_76_s
k32_77_s

k32_52_a
k32_53_a
k32_54_a
k32_55_a
k32_56_a
k32_57_a
k32_58_a
k32_59_a
k32_60_a
k32_61_a
k32_62_a
k32_63_a
k32_64_a
k32_65_a
k32_66_a
k32_67_a
k32_68_a
k32_69_a
k32_70_a
k32_71_a
k32_72_a
k32_74_a
k32_75_a
k32_76_a
k32_77_a
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k32_78 k32_78_s k32_78_a

k32_79 k32_79_s k32_79_a
k32_80 k32__80__s k32_80_a
k32_81 k32_81_s k32_81_a
k32_82 k32_82_s k32_82_a
k32_83 k32_83_s k32_83_a
k32_84 k32_84_s k32_84_a
k32_85 k32_85_s k32_85_a
k32_86 k32_86_s k32_86_a
k32_87 k32_87_s k32_87_a
k32_88 k32_88_s k32_88_a

Related Information
EM78 Emulator Color Names on page 3-27, EM78 Functions on page 3-27, How to
Customize EM78 on page 3—44.

3—-40 Communication Concepts and Procedures



How to Install AIX 3278/79 Emulation/6000 Program (EM78)

You can install the AIX 3278/79 Emulation/6000 licensed program the following ways:

e From preloaded disk

o From tape

o From a network server
¢ From diskette.

The following sections describe how the licensed program is packaged, the system
requirements for installation, and procedures for installing the licensed program.

How the AIX 3278/79 Emulation/6000 Licensed Program is Packaged
AIX 3278/79 Emulation/6000 licensed program consists of the following parts:

em78.obj Contains the 278/79 Emulator.

em78mLanguage.msg

Contains the messages and helps in the specified Language for this
licensed program. If you install multiole languages for this product, be sure
that you install the preferred language first.

The licensed program may also contain update files.

This licensed program contains support for either Double-Byte Character Set (DBCS)
features, that is features that support Kaniji (Japanese ianguage), or National Language
Support (NLS) features. The installation process automatically installs the appropriate
support, depending on your AiX Base Operating System (BOS) Runtime installation.

Prerequisite Tasks or Conditions
e You must log in as root user.

e You must have installed the AIX Base Operating System (BOS) Runtime (part of the IBM
AIX Base Operating System licensed program).

* You must have installed the Base Application Development Toolkit (part of the AIX Base
Operating System licensed program ) before you attempt to statically bind any AIX
3278/79 Emulation/6000 modules.

e You must install the em78.0bj before em78mLanguage.msg.

e To run EM78, you must install and configure the appropriate communications devices.
However, you can configure, and customize EM78 either before or after installing and
configuring the devices.

Procedure to Install for Preloaded Disk
1. Enter the following on an AIX command line:
smit instupdt

This command invokes the System Management Interface Tool (SMIT), which presents a
menu driven environment for the installation process.

2. Follow the directions and answer the prompts in the SMIT Install menus. Select
em78.0bj, em78mLanguage.msg, and any updates for the licensed program.

Messages display as each part successfully completes installing.
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Procedure to Install from Tape
. Insert the tape containing em78.0bj into the tape drive.

2. Enter the following on an AlIX command line:
smit instupdt

3. Follow the directions and answer the prompts in the SMIT Install menus. Select
em78.0bj, em78mLanguage.msg, and any updates for the licensed program.

Messages display as each part successfully completes installing.

Procedure to Install over a Network
. Refer to How to Install over a Network in the Installation Kit for IBM AlX Version 3 for
RISC System/6000 for instructions on how to set up the server and how to down load
files to the client.

2. Select Optional Program Products from the System Startup menu.

3. Foliow the directions and answer the prompts in the SMIT Install menus. Select the files
that contain em78.0bj, em78mLanguage.msg, and any updates for the 3278/79
Emulation/6000 program.

Messages display as each part successfully completes installing.
Procedure to Install from Diskette
1. Insert the first em78.0bj diskette into the diskette drive.
2. Enter the following on an AIX command line:
smit instupdt

This command invokes the System Management Interface Tool (SMIT), which presents a
menu driven environment for the installation process.

3. Follow the directions and answer the prompts in the SMIT Install menus. First install
em78.obj, then install em78mLanguage.msg, and finally apply the updates.

Messages display as each part successfully completes installing.

Related Information
The installp command, updatep command, instupdt command, and the smit command.
For information about these commands, use the InfoExplorer information retrieval facility.

This information is also included in the AIX Commands Reference for IBM RISC
System/6000.

How to Configure EM78 on page 3-43, Customizing EM78 on page 3-26,
EM78 Overview for Managers on page 3-26.
Installation Instructions for IBM AIX Version 3 for RISC System/6000.

The System Manager Interface Tool (SMIT) Overview, in General Concepts and Procedures,
Using SMIT in General Concepts and Procedures.
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How to Configure EM78

Prerequisite Task or Condition
1. EM78 must be installed.

Procedure
1. Log in as a user in the system group.
2. After the prompt, type emconfig and press the Enter key.

3. From the menu that is displayed, choose the language for 3278/79 emulation and
communications with your host computer, and press the Enter key.

4, Wait a few seconds until configuration is complete.
Related Information

The emconfig command.

The emaltdefs.p file, emdefs.p file.

EM78 Emulator Color Names on page 3-27, EM78 Functions on page 3-27, Mapping
Keys for EM78 on page 3-28.

How to Install EM78 on page 3-41, EM78 Overview for Managers on page 3-26.
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How to Customize EM78

Prerequisite Task or Condition
1. EM78 must be installed and configured.

Procedure

1. Copy the emdefs.p or the emaltdefs.p file to your home directory. The files are located
in the /usr/lib/em78 directory.

2. Edit the new file with a text editor. Follow the directions and make the changes to the
color, keys, or functions that you would like to customize.

3. Use the settings specific to the EM78 program for the mapping key names, emulator
colors, field attributes, or functions.

4. Create a new EM78 profile using the emkey command. You must specify the new file
name following the command or the default emdefs.p file is used.

5. The emkey command automatically creates the emkeys.o profile, which the EM78
program reads to understand the new information.
Related Information
The emkey command, emaltdefs.p file, emdefs.p file.

EM78 Emulator Color Names on page 3-27, EM78 Field Attribute Codes on page 3-28,
EM78 Functions on page 3-27, Mapping Keys for EM78 on page 3-28.

EM78 Overview for Managers on page 3-26, How to Install EM78 on page 3—41, How to
Configure EM78 on page 3-43.
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ASCII to EBCDIC Translation for Austrian/German

This chart is interpreted from left to right, and top to bottom. For example, if the first ASCII
Digit is A, and the second ASCII Digit is F, you would find the A in the left column, and then
locate the F in the top column. The point where the two columns meet would then be what
the ASCII value would be translated to in EBCDIC representation. For example, the ASCI|

value AF would be translated to EBCDIC value 8B.

Note: All digits are hexadecimal.

0

2

3

4

5

00

01

02

03

37

2D

2E

2F

16

05

0A

0B

oC

oD

0E

OF

10

11

12

13

3C

3D

32

26

18

19

3F

27

3F

3F

3F

3F

40

4F

7F

7B

5B

6C

50

7D

4D

5D

5C

4E

68

60

4B

61

FO

F1

F2

F3

F4

F5

Fé

F7

F8

F9

7A

5E

4C

7E

6E

6F

B5

C1

c2

C3

C4

C5

Cé

c7

cs

C9

D1

D2

D3

D4

D5

D6

D7

D8

D9

E2

E3

E4

ES

E6

E7

E8

E9

63

EC

FC

5F

6D

79

81

82

83

84

85

86

87

88

89

91

92

93

94

95

96

97

98

99

A2

A3

A4

A5

A6

A7

A8

A9

43

BB

DC

59

07

68

DO

51

42

Cco

44

47

48

52

53

54

57

56

58

4A

67

71

oC

9E

cB

6A

CcD

DB

DD

DF

EO

5A

70

B1

80

3F

B4

45

55

CE

DE

49

69

9A

9B

AB

AF

BA

B8

B7

AA

8A

8B

3F

3F

3F

3F

3F

65

62

64

3F

3F

3F

3F

3F

BO

B2

3F

3F

3F

3F

3F

3F

3F

46

66

3F

3F

3F

3F

3F

3F

3F

9F

8C

AC

72

73

74

DA

75

76

77

3F

3F

3F

3F

cC

78

3F

EE

A1

EB

ED

CF

EF

A0

8E

AE

FE

FB

FD

8D

AD

BC

BE

TMIMIOIOIM|PD|lolo|N|odaaldblwiv =IO

CA

8F

BF

B9

B6

7C

3F

oD

90

BD

B3

3F

FA

EA

3F

FF
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EBCDIC to ASCII Translation for Austrian/German

This chart is interpreted from left to right, and top to bottom. For example, if the first
EBCDIC Digit is A, and the second EBCDIC Digit is F, you would find the A in the left
column, and then locate the F in the top column. The point where the two columns meet
would then be what the EBCDIC value would be translated to in ASCIl representation. For
example, the EBCDIC value AF would be translated to ASCIl value A9.

Note: All digits are hexadecimal.

0|1/2/3(4|5/6|7|8|9/A/B|C|D|EF
0 |00|01}02/03|1A |09 |0A|7F|1A|1A|0A |0B|0OC 0D |OE |OF

1011 {12 |13 |1A|0A |08 |1A| 18|19 (1A [1A|1A|1A|1A|1A
1A{1AJ1A 1A [1A10A |17 |1B|[1A|1A 1A |1A|1A | 05| 06 | 07
1A|1A |16 | 1A[1A1A|1A |04 [1A[1A|1A|1A |14 [ 15 [1A|1A
20 |1A |83 |7B |85 |A0|C6 |86 |87 |A4|8E |2E|3C |28 2B |21
26 {82 |88 189 |8A|A1,8C 8B|8D|7E|9A |24 |2A | 29 | 3B | 5E
2D | 2F |B6 5B |B7 {B5|C7 |8F | 80 |A5 |94 |2C |25 | 5F | 3E | 3F
9B |90 |D2;D3|D4|D6|D7|D8 |DE|60 [3A |23 |F5{27 |3D |22
9D | 61|62 |63 |64 65|66 |67 68|69 |AE|AF|DO|EC|E7|F1
F8 |6A|6B |6C 6D |6E |6F |70 | 71 | 72 | A6 | A7 |91 | F7 |92 |CF
E6|E1|73|74 (757677 |78 |79 |7A|AD|A8|D1 |ED|E8|A9
BD |9C [BE |FA |9F | 40 |F4 |[AC[AB|F3 |AA|7C [EE [ F9 | EF | F2
84 | 41142 |43 |44 |45 |46 (47 |48 |49 | FO (93 |DD| 95 | A2 | E4
81 14A} 4B |4C (4D |4E |4F |50 | 51 |52 |D5|96 | 7D |97 | A3 | 98
99 (1A |53 |54 {5556 |57 |58 |59 |5A|FD|E2|5C|E3|EO|ES
30(31(32|33|34{35(36(37|38|39|FC|EA|5D{EB|E9 |FF

-l

MmOl lo|N]od|jan |~ |ON
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ASCII to EBCDIC Translation for Belgian, Swiss—French,
- Swiss—-German

This chart is interpreted from left to right, and top to bottom. For example, if the first ASCII
Digit is A, and the second ASCII Digit is F, you would find the A in the left column, and then
locate the F in the top column. The point where the two columns meet would then be what
the ASCII value would be translated to in EBCDIC representation. For example, the ASCI|

value AF would be translated to EBCDIC value 8B.

Note: All digits are hexadecimal.

0

2

3

4

5

0 |00

01

02

03

37

2D

2E

2F

16

05

0A

0B

oC

oD

OE

OF

1 {10

11

12

13

3C

3D

32

26

18

19

3F

27

3F

3F

3F

3F

40

4F

7F

7B

58

6C

50

7D

4D

5D

5C

4E

6B

60

4B

61

Fo

F1

F2

F3

F4

F5

Fé

F7

F8

F9

7A

5E

4C

7E

6E

6F

7C

C1

107

C3

C4

C5

Cé

c7

cs8

co

D1

D2

D3

D4

D5

D6

D7

D8

D9

E2

E3

E4

E5

E6

E7

E8

ES

4A

EO

5A

5F

6D

79

81

82

83

84

85

86

87

88

89

o1

92

93

94

95

96

97

98

99

A2

A3

A4

A5

A6

A7

A8

A9

Co

BB

DO

Al

07

68

DC

51

42

43

44

47

48

52

53

54

57

56

58

63

67

71

9C

9E

cB

CcC

CD

DB

DD

DF

EC

FC

70

B1

80

3F

B4

45

55

CE

DE

49

69

9A

9B

AB

AF

BA

B8

B7

AA

8A

8B

3F

3F

3F

3F

3F

65

62

64

3F

3F

3F

3F

3F

BO

B2

3F

3F

3F

3F

3F

3F

3F

46

6€

3F

3F

3F

3F

3F

3F

3F

oF

8C

AC

72

73

74

DA

75

76

77

3F

3F

3F

3F

6A

78

3F

.EE

59

EB

ED

CF

EF

A0

8E

AE

FE

FB

FD

8D

AD

BC

BE

MmTIm| OOl |®|N | | & |WI[N

CA

8F

BF

B9

B6

B5

3F

9D

90

BD

B3

3F

FA

EA

3F

FF
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EBCDIC to ASCII Translation for Belgian, Swiss—French,
Swiss—-German

This chart is interpreted from left to right, and top to bottom. For example, if the first EBCDIC
Digit is A, and the second EBCDIC Digit is F, you would find the A in the left column, and
then locate the F in the top column. The point where the two columns meet would then be
what the EBCDIC value would be translated to in ASCII representation. For example, the
EBCDIC value AF would be translated to ASCII value A9.

Note: All digits are hexadecimal.

0/1,2|3/4/5/6/7 (8|9 A B|C|D|E|F
0 |00|01[{02|03|1A|09 [OA|7F |1A|1A [OA|0B|0OC |OD |OE |OF

10 {11 |12 {13 |1A|OA |08 [1A |18 |19 |1A|1A|1A[1A|1A | 1A

-t

iA|1A|tA|1A|1A|0A |17 |[1IB|1A|1A|1A|1A[1A| 05| 06 | 07

1A1A|16 [1A|1A|1A 1A |04 |1A|1A|1A|1A |14 |16 |1A[1A

20 |1A (83|84 |85 |A0(C6|86 |87 |A4|5B|2E|3C |28 |2B |21

26 |82 (88|89 |8A[A1[8C|8B|8D|E1|{5D|24|2A |29 |3B|5E

2D |2F |B6 | 8E |B7 [B5|C7 |8F | 80 [A5 (DD |2C | 25 | 5F | 3E | 3F

98|90 (D2{D3|D4|D6|D7|D8{DE|60|3A |23 40|27 |3D|22

9D | 61|62 |63 |64 |65 66|67 68|69 |AE|AF|DO EC|E7|F1

FB|6A |6B(6C|6D|6E|6F 70 (71|72 |A6[A7 |91 [F7 |92 |CF

E6|7E| 73|74 7576 |77 |78 |79 |7A|AD|A8 | D1 |ED|E8|A9

BD|9C |BE|FA |9F [F5 |F4 |[AC|AB|F3 ([AA|7C |EE|F9 | EF [ F2

7B {41 142 {43 |44 {45 |46 |47 |48 |49 |FO |93 |94 | 95 | A2 | E4

7D [4A |4B |4C |4D |4E |4F |50 |51 |52 |D5|96 | 81 | 97 | A3 | 98

5C[1A |53 |54 |55 |56 |57 |58 |59 |5A |FD|E2)99 |E3|EO0|ES5

MmO OlD|>PlowjojN]jOojan|jA_]WOW]|N

30 |31|32|33|34|35({36(37|38|39|FC(EA|9A|EB|E9|FF
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ASCIl to EBCDIC Translation for Canadian-French

This chart is interpreted from left to right, and top to bottom. For example, if the first ASCII
Digit is A, and the second ASCI! Digit is F, you would find the A in the left column, and then
locate the F in the top column. The point where the two columns meet would then be what
the ASCII value would be translated to in EBCDIC representation. For example, the ASClI

value AF would be translated to EBCDIC value 8B.

Note: All digits are hexadecimal.

0

2

3

4

5

00

01

02

03

37

2D

2E

2F

05

0A

0B

oC

oD

OE

OF

10

11

12

13

3C

3D

32

26

18

19

3F

27

3F

3F

3F

3F

40

5A

7F

7B

5B

6C

50

7D

4D

5D

5C

4E

6B

60

4B

61

FO

F1

F2

F3

F4

F5

F6

F7

F8

F9

7A

5E

4C

7E

6E

6F

7C

Ci1

c2

C3

C4

C5

Cé

Cc7

C8

Cc9

D1

D2

D3

D4

D5

D6

D7

D8

D9

E2

E3

E4

E5

E6

E7

E8

E9

BA

EO

BB

BO

6D

79

81

82

83

84

85

86

87

88

89

91

92

93

94

95

96

97

98

99

A2

A3

A4

A5

A6

A7

A8

A9

co

4F

Do

Al

07

68

DC

51

42

43

44

47

48

52

53

54

57

56

58

63

67

71

9C

oE

CcB

cC

CcD

DB

DD

DF

EC

FC

70

B1

80

3F

B4

45

55

CE

DE

49

69

9A

9B

AB

AF

5F

B8

B7

AA

8A

8B

3F

3F

3F

3F

3F

65

62

64

3F

3F

3F

3F

3F

4A

B2

3F

3F

3F

3F

3F

3F

3F

46

66

3F

3F

3F

3F

3F

3F

3F

9F

8C

AC

72

73

74

DA

75

76

77

3F

3F

3F

3F

6A

78

3F

EE

59

EB

ED

CF

EF

A0

8E

AE

FE

FB

FD

8D

AD

BC

BE

MIMOO| D] >0l NGO R] IO =] O

CA

8F

BF

B9

B6

B5

3F

9D

90

BD

B3

3F

FA

EA

3F

FF
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EBCDIC to ASCII Translation for Canadian-French

This chart is interpreted from left to right, and top to bottom. For example, if the first EBCDIC
Digit is A, and the second EBCDIC Digit is F, you would find the A in the left column, and
then locate the F in the top column. The point where the two columns meet would then be
what the EBCDIC value would be translated to in ASCII representation. For example, the
EBCDIC value AF would be translated to ASCIl value A9.

Note: All digits are hexadecimal.

0(1|]2|3(4|5|6|7|(8/9|AB|C|D|E|F
00010203 |1A|09 |O0A|7F|1A|1A|0A (OB |OC |OD |OE |OF
10111 (12113 |1A[0A |08 |1A 18 |19 | 1A 1A 1A 1A 1A 1A
1A|1A|1A|1A|1A|0A |17 |[1IB|1A|1A|[1A|1A|1A |05 | 06 | O7
1A|1A |16 |1A|1A 1A |1A |04 |[1A|1A|1A|1A |14 |16 |1A | 1A
20 {1A (83|84 |85 |A0|C6|86 |87 |A4|{BD|2E|3C |28 |2B|7C
26 {82 (88 |89 |[BA|A1 (8C|8B|8D|E1|21 |24 |2A |29 |3B |AA
2D |2F |B6 |8E |B7 |B5|C7|8F (80 (A5 |DD|2C |25 | 5F | 3E | 3F
9B |90 |D2(D3|D4|D6|D7|D8(DE|60|3A|23 |40 (27 (3D |22
9D |61 (62|63 |64 (65|66 |67 |68 |69 |AE|AF|DO|EC|E7 |F1
F8 |6A (6B |6C |6D [6E |6F | 70 | 71 | 72 | A6 | A7 (91 | F7 | 92 | CF
E6|7E (73|74 75|76 (77|78 |79 |7A |AD|A8 |D1|ED|E8|A9
S5E |9C |BE|FA |9F | F5 |F4 |[AC|AB|F3|5B |5D |EE|F9 | EF | F2
7B |41 (42143 144 |45 |46 |47 |48 |49 |F0 |93 |94 |95 | A2 | E4
7D |4A | 4B |4C |4D [4E |4F |50 | 51 |52 (D5 |96 |81 {97 | A3 |98
5C 1A (53 |54 | 55 |56 |57 |58 |59 |5A |[FD |E2 |99 [ E3 | EO | ES
30 |31(32|33|34(35(36|3738|39|FC|{EA|SA|EB|E9|FF

Mmool >plojlo|Njlod|li|jdlw®dM =0
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ASCIl to EBCDIC Translation for Danish and Norwegian

This chart is interpreted from left to right, and top to bottom. For example, if the first ASCII
Digit is A, and the second ASCII Digit is F, you would find the A in the left column, and then
locate the F in the top column. The point where the two columns meet would then be what
the ASCII value would be translated to in EBCDIC representation. For example, the ASCII

value AF would be translated to EBCDIC value 8B.

Note: All digits are hexadecimal.

0

1

2

3

4

5

00

01

02

03

37

2D

2E

2F

16

05

0A

0B

oC

oD

OE

OF

10

11

12

13

3C

3D

32

26

18

19

3F

27

3F

3F

3F

3F

40

4F

7F

4A

67

6C

50

7D

4D

5D

5C

4E

6B

60

4B

61

FO

F1

F2

F3

F4

F5

Fé

F7

F8

F9

7A

5E

4C

7E

6E

6F

80

C1

c2

C3

C4

C5

Cé

c7

cs

Co

D1

D2

D3

D4

D5

D6

D7

D8

D9

E2

E3

E4

E5

E6

E7

E8

E9

9E

EO

9F

5F

6D

79

81

82

83

84

85

86

87

88

89

91

92

93

94

95

96

97

98

99

A2

A3

A4

A5

A6

A7

A8

A9

9C

BB

47

DC

07

68

A1l

51

42

43

44

DO

48

52

53

54

57

56

58

63

58

71

co

78

CcB

CcC

CD

DB

DD

DF

EC

FC

6A

B1

7C

3F

B4

45

55

CE

DE

49

69

9A

9B

AB

AF

BA

B8

B7

AA

8A

8B

3F

3F

3F

3F

3F

65

62

64

3F

3F

3F

3F

3F

BO

B2

3F

3F

3F

3F

3F

3F

3F

46

66

3F

3F

3F

3F

3F

3F

3F

5A

8C

AC

72

73

74

DA

75

76

77

3F

3F

3F

3F

70

78

3F

EE

59

EB

ED

CF

EF

A0

8E

AE

FE

FB

FD

8D

AD

BC

BE

CA

M(MmO{O|D|>|[Oojw|N([dj bW I <O

8F

BF

B9

B6

B5

3F

9D

90

BD

B3

3F

FA

EA

3F

FF
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EBCDIC to ASCII Translation for Danish and Norwegian

This chart is interpreted from left to right, and top to bottom. For example, if the first EBCDIC
Digit is A, and the second EBCDIC Digit is F, you would find the A in the left column, and
then locate the F in the top column. The point where the two columns meet would then be
what the EBCDIC value would be translated to in ASCII representation. For example, the

EBCDIC value AF would be translated to ASCIl value AS9.
Note: All digits are hexadecimal.

0

2

3

4

5

00

01

02

03

1A

09

0A

7F

1A

1A

0A

0B

oC

oD

OE

OF

10

1

12

13

1A

0A

08

1A

18

19

1A

1A

1A

1A

1A

1A

1A

1A

1A

1A

1A

0A

17

iB

1A

1A

1A

1A

1A

05

06

07

1A

1A

16

1A

1A

1A

1A

04

1A

1A

1A

1A

14

15

1A

1A

20

1A

83

84

85

A0

Cé

7D

87

A4

23

2E

3C

28

2B

21

26

82

88

89

8A

Al

8C

8B

8Db

E1

CF

8F

2A

29

3B

5E

2D

2F

B6

8E

B7

B5

c7

24

80

A5

9B

2C

25

5F

3E

3F

DD

90

D2

D3

D4

D6

D7

D8

DE

60

3A

92

9D

27

3D

22

40

61

62

63

64

65

66

67

68

69

AE

AF

Do

EC

E7

F1

F8

6A

6B

6C

6D

6E

6F

70

71

72

A6

A7

7B

F7

5B

5D

E6

81

73

74

75

76

77

78

79

7A

AD

A8

D1

ED

ES8

A9

BD

9C

BE

FA

9F

F5

F4

AC

AB

F3

AA

7C

EE

F9

EF

F2

91

41

42

43

44

45

46

47

48

49

FO

93

94

95

A2

E4

86

4A

4B

4C

4D

4E

4F

50

51

52

D5

96

7E

97

A3

98

5C

1A

53

54

55

56

57

58

59

5A

FD

E2

99

E3

EO

E5

MmOl |>loloiN]|OO|I|H|lOW IV =|O

30

31

32

33

34

35

36

37

38

39

FC

EA

9A

EB

E9

FF
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ASCIl to EBCDIC Translation for Finnish and Swedish

This chart is interpreted from left to right, and top to bottom. For example, if the first ASCII
Digit is A, and the second ASCII Digit is F, you would find the A in the left column, and then
locate the F in the top column. The point where the two columns meet would then be what
the ASCII value would be translated to in EBCDIC representation. For example, the ASCIl

value AF would be transiated to EBCDIC value 8B.

Note: All digits are hexadecimal.

0

1

2

3

4

5

0 |00

01

02

03

37

2D

2E

2F

16

05

0A

0B

oC

oD

0E

OF

10

-h

11

12

13

3C

3D

32

26

18

19

3F

27

3F

3F

3F

3F

40

4F

7F

63

67

6C

50

7D

4D

5D

5C

4E

6B

60

4B

61

FO

F1

F2

F3

Fa

F5

F6

F7

F8

F9

7A

5E

4C

7E

6E

6F

EC

C1

c2

C3

C4

C5

Cé6

c7

cs8

Co

D1

D2

D3

D4

D5

D6

D7

D8

D9

E2

E3

E4

ES

E6

E7

ES8

E9

B5

4!

9F

5F

6D

51

81

82

83

84

85

86

87

88

89

91

92

93

94

95

96

97

98

99

A2

A3

A4

A5

A6

A7

A8

A9

43

BB

47

DC

07

68

Al

79

42

co

44

Do

48

52

53

54

57

56

58

7B

5B

EO

aC

9E

CcB

6A

CD

DB

DD

DF

7C

FC

70

B1

80

3F

B4

45

55

CE

DE

49

69

9A

9B

AB

AF

BA

B8

B7

AA

8A

8B

3F

3F

3F

3F

3F

65

62

64

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

46

66

3F

3F

3F

3F

3F

3F

3F

5A

8C

AC

72

73

74

DA

75

76

77

3F

3F

3F

3F

CcC

78

3F

EE

59

EB

ED

CF

EF

A0

8E

AE

FE

FB

FD

8D

AD

BC

BE

CA

MmO 0o |ojN]jloja|ldl®iN

8F

BF

B9

B6

4A

3F

9D

90

BD

B3

3F

FA

EA

3F

FF
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EBCDIC to ASCII Translation for Finnish and Swedish

This chart is interpreted from left to right, and top to bottom. For example, if the first EBCDIC
Digit is A, and the second EBCDIC Digit is F, you would find the A in the left column, and
then locate the F in the top column. The point where the two columns meet would then be
what the EBCDIC value would be translated to in ASCII representation. For example, the
EBCDIC value AF would be translated to ASCIl value A9.

Note: All digits are hexadecimal.

0/,1,2|3/4/5|6,7/8|9|A|/B|C|D|EF
00{01{02|03|1A|09 |0A|7F |1A|1A}0A | 0B |0C |OD | OE | OF

10|11 (12|13 |1A|OA |08 [1A |18 |19 {1A|1A|1A 1A 1A} 1A
1A|1A|1A|1A|1A|0A |17 |[1B|1A[1A[1A[1A 1A |05 |06 | 07
1Aj1A |16 |1A|[1A|1A|1A |04 |1A|1A|1A|1A |14 |16 | 1A |1A
20 {1A {83 |7B |85 A0 |C6|7D |87 |A4 |F5|2E|3C |28 |2B | 21
26 |60 (88 |89 |8A| A1 (8C (8B |8D|E1|{CF|8F|2A |29 |3B |5E
2D |2F |B6 |23 |B7 (B5|C7 (24 {80 |A5 |94 |2C |25 | 5F | 3E | 3F
9B |5C D2 D3 |D4|D6|D7|D8|DE|82|3A|8E |99 |27 3D |22
9D (61 {62 |63 |64 |65 |66 |67 |68 |69 |AE|AF | DO |EC|E7|F1
F8 |6A |6B |6C |6D |6E |6F |70 |71 |72 |A6 {A7 [ 91 | F7 |92 [ 5D
E6|81|73|74|75|76 77 |78|79|7A|AD|A8|D1|ED|E8|A9
BD|9C |BE|FA|9F |5B | F4 |AC|AB |F3 |[AA|7C |EE |F9 |EF | F2
84 141142 |43 |44 | 45146 |47 |48 )49 |[F0O |93 |DD |95 | A2 |E4
86 |[4A | 4B |4C (4D |4E [ 4F 1 50 |51 | 52 | D5 |96 | 7E | 97 | A3 | 98
90 |1A |53 |54 |55 |56 |57 |58 | 59 |5A |[FD (E2 |40 |E3 |EO|E5
30)31|32)33|34|35(36|37|38|39|FC|EA|9A |EB|E9 |FF

MiMOIO|D|>O|l®IN|O|GOIA|WGINI=IO
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ASCII to EBCDIC Translation for French (AZERTY)

This chart is interpreted from left to right, and top to bottom. For example, if the first ASCII
Digit is A, and the second ASCII Digit is F, you would find the A in the left column, and then
locate the F in the top column. The point where the two columns meet would then be what
the ASCII value would be trans!ated to in EBCDIC representation. For example, the ASCII

value AF would be translated to EBCDIC value 8B.

Note: All digits are hexadecimal.

0

2

3

4

5

0 |00

01

02

03

37

2D

2E

2F

16

05

0A

0B

oC

oD

OE

OF

10

—h

1

12

13

3C

3D

32

26

18

19

3F

27

3F

3F

3F

3F

40

4F

7F

B1

5B

6C

50

7D

4D

5D

5C

4E

6B

60

4B

61

Fo

Fi

F2

F3

F4

F5

Fé

F7

F8

Fo

7A

5E

4C

7E

6E

6F

44

C1

c2

C3

C4

C5

Cé

Cc7

(07

C9

D1

D2

D3

D4

D5

D6

D7

D8

D9

E2

E3

E4

ES

E6

E7

E8

ES

90

48

B5

5F

6D

A0

81

82

83

84

85

86

87

88

89

91

92

93

94

95

96

97

98

99

A2

A3

A4

A5

A6

A7

A8

A9

51

BB

54

BD

07

68

DC

Cco

42

43

7C

47

EO

52

53

DO

57

56

58

63

67

71

oC

9E

cB

CC

CcD

DB

6A

DF

EC

FC

70

7B

80

3F

B4

45

55

CE

DE

49

69

9A

9B

AB

AF

BA

B8

B7

AA

8A

8B

3F

3F

3F

3F

3F

65

62

64

3F

3F

3F

3F

3F

BO

B2

3F

3F

3F

3F

3F

3F

3F

46

66

3F

3F

3F

3F

3F

3F

3F

oF

8C

AC

72

73

74

DA

75

76

77

3F

3F

3F

3F

bD

78

3F

EE

59

EB

ED

CF

EF

79

8E

AE

FE

FB

FD

8D

AD

BC

BE

CA

MmOl |PPlOo|l®|N[Ooja|[dlw|nd

8F

BF

B9

B6

5A

3F

oD

4A

A1l

B3

3F

FA

EA

3F

FF
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EBCDIC to ASCII Translation for French (AZERTY)

This chart is interpreted from left to right, and top to bottom. For example, if the first EBCDIC
Digit is A, and the second EBCDIC Digit is F, you would find the A in the left column, and
then locate the F in the top column. The point where the two columns meet would then be
what the EBCDIC value would be translated to in ASCII representation. For example, the
ASCII value AF would be translated to EBCDIC value A9.

Note: All digits are hexadecimal.

0/ 1]2,3|4|5/6(7|8|9/ A|B|C|D|E{F

0 {00|01|02]|03|1A}|09 |OA|7F|1A|1A[0A|0B |0C |0D |OE {OF
1 |10 |11 |12 |13 {1A|0A |08 (1A|{18 |19 |1A|1A|1A|1A|1A 1A
iA|1A|1A[1A|1A|O0A |17 [1IBj1A|1A|1A|1A|1A| 05|06 | O7
1Al1A |16 [1A[{1A|1A|1A 04 |1A|1A|1A|1A |14 |15 1A {1A
20 (1A 183 |84 |40 |A0O|C6 |86 |5C|A4 |F8 |2E(3C |28 |2B {21

26 |7/B| 88|89 |7D|A1|8C|8B|8D|E1|F5({24|2A |29 [3B |5E
2D |2F (B6 |8E |B7 |B5|C7 |8F [ 80 [A5|97 |2C | 25 | 5F | 3E | 3F
9B (90 D2 |D3|{D4 D6 (D7 |D8 |DE|E6|3A |9C |85 |27 |3D |22
9D | 61]62 |63 |64 65|66 |67 |68 69 |AE|AF|DO EC|E7|F1

5B |6A | 6B |6C |6D |6E |6F [ 70 | 71 | 72 | A6 | A7 |91 | F7 [ 92 [CF
60 |F9 |73 7475|176 |77 |78 |79 {7A|AD| A8 |D1|ED|E8|A9
BD |23 |BE|FA|9F |5D | F4 |[AC|AB|F3 |AA |7C |EE | 7E | EF | F2
82 |41 142 |43 (44 |45 |46 (47 ({48 |49 |F0 93|94 |95 | A2 |E4
8A [4A | 4B |4C |4D [4E |4F |50 | 51 (52 |D5|96 | 81 |DD| A3 |98
87 |1A |53 |54 |55 56 |57 58|59 |5A|FD|E2|99 |E3|EO|ES
30 131|32|33|34|35|36|37|38|39|FC|{EA|SA|EB|E9|FF

MmO IO|D|>D>loj®|N]/loja|blwlN
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ASCII to EBCDIC Translation for Italian

This chart is interpreted from left to right, and top to bottom. For example, if the first ASCII
Digit is A, and the second ASCII Digit is F, you would find the A in the left column, and then
locate the F in the top column. The point where the two columns meet would then be what
the ASCII value would be translated to in EBCDIC representation. For example, the ASCII

value AF would be translated to EBCDIC value 8B.

Note: All digits are hexadecimal.

0

2

3

4

5

00

01

02

03

37

2D

2E

2F

16

05

0A

oB

oC

oD

OE

OF

-h

10

11

12

13

3C

3D

32

26

18

19

3F

27

3F

3F

3F

3F

40

4F

7F

B1

5B

6C

50

7D

4D

5D

5C

4E

68

60

4B

61

Fo

Fi

F2

F3

F4

F5

Fé

F7

F8

F9

7A

5E

4C

7E

6E

6F

B5

C1

(072

C3

C4

C5

Cé

Cc7

c8

C9

D1

D2

D3

D4

D5

D6

D7

D8

D9

E2

E3

E4

ES

E6

E7

E8

ES

90

48

51

5F

6D

DD

81

82

83

84

85

86

87

88

89

91

92

93

94

95

96

97

98

99

A2

A3

A4

A5

A6

A7

A8

A9

44

BB

54

58

07

68

DC

5A

42

43

Co

47

EO

52

53

DO

57

56

A1l

63

67

71

9C

9E

cB

cC

6A

DB

79

DF

EC

FC

70

7B

80

3F

B4

45

55

CE

DE

49

69

9A

9B

AB

AF

BA

B8

B7

AA

8A

8B

3F

3F

3F

3F

3F

65

62

64

3F

3F

3F

3F

3F

BO

B2

3F

3F

3F

3F

3F

3F

3F

46

66

3F

3F

3F

3F

3F

3F

3F

oF

8C

AC

72

73

74

DA

75

76

77

3F

3F

3F

3F

CcD

78

3F

EE

59

EB

ED

CF

EF

A0

8E

AE

FE

FB

FD

8D

AD

BC

BE

TMIM|IOO |0 |D>P|Oj@|N|O | idH|W N

CA

8F

BF

B9

B6

7C

3F

9D

4A

BD

B3

3F

FA

EA

3F

FF
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EBCDIC to ASCII Translation for ltalian

This chart is interpreted from left to right, and top to bottom. For example, if the first EBCDIC
Digit is A, and the second EBCDIC Digit is F, you would find the A in the left column, and
then locate the F in the top column. The point where the two columns meet would then be
what the EBCDIC value would be translated to in ASCIl representation. For example, the
EBCDIC value AF would be translated to ASCII value A9.

Note: All digits are hexadecimal.

0|j1/2|3({4|5|(6(7|8{9(A(B|{C|D|E|F
0 |00]|01(02|03|1A |09 |0A|7F [1A|1A|0A|0OB {0C 0D |OE |OF
10|11 |12 13 ({1A|0A |08 ([1A|18 119 {1AJ1A[1A|1A 1A 1A
tAl1A|1A|1A|1A[0A}17 |1B{1A[1A|1A|1A|1A |05 | 06 | 07
1A|1A |16 [1A|1A|1A 1A |04 |1A|1A|1A[1A |14 |15 [1A [1A
20 |11A |83 |84 |7B|A0|[C6 |86 |5C|A4 |F8|2E (3C |28 2B |21
26 (5D |88 189 |7D|A1|8C|8B|7E(E1|82(24 [2A]29 |3B |5E
2D |2F (B6 |8E {B7 |B5|C7 |8F | 80 |A5 |95 (2C |25 | 5F | 3E | 3F
9B {90 |D2|D3|{D4|D6|D7|D8|DE|97 |3A|9C |F5 |27 |3D |22
9D | 61|62 6364|6566 |67 |68|69|AE|AF DO |EC(E7 |F1
5B |6A | 6B |6C 6D |6E |6F | 70 | 71 {72 A6 [ A7 [ 91 [ F7 | 92 |CF
E6|8D |73 (74 |75|76 (77|78 (79 |7A |AD|A8 |D1{ED|E8|A9
BD |23 [BE[FA|9F |40 |F4 |AC|AB|F3 |AA|7C |EE | F9 |EF | F2
8541 (42143 |44 45146 47 |48 |49 |FO |93 |94 |DD| A2 | E4
8A |4A | 4B |4C | 4D |4E |4F |50 |51 |52 |D5|96 |81 |60 | A3 | 98
87 /1A | 53 |54 |55 |56 | 57 |58 |59 |5A |FD |E2 |99 | E3 |EO | ES
30 131(32|33|34|35|36|37(38{39|FC|EA|SA|EB|E9|FF

-t

TnmimIojO|lwi{id|lo|]o|N]|jlojalsaiw]|dNd
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ASCII to EBCDIC Translation for Japanese English

This chart is interpreted from left to right, and top to bottom. For exampie, if the first ASCII
Digit is A, and the second ASCII Digit is F, you would find the A in the left column, and then
locate the F in the top column. The point where the two columns meet would then be what
the ASCII value would be translated to in EBCDIC representation. For example, the ASCII

value AF would be translated to EBCDIC value 8B.

Note: All digits are hexadecimal.

0

1

2

3

4

5

0 |00

01

02

03

37

2D

2E

2F

16

05

0A

0B

oC

oD

OE

OF

10

-l

11

12

13

3C

3D

32

26

18

19

3F

27

3F

3F

3F

3F

40

5A

7F

7B

EO

6C

50

7D

4D

5D

5C

4E

6B

60

4B

61

FO

F1

F2

F3

F4

F5

F6

F7

F8

F9

7A

5E

4C

7E

6E

6F

7C

C1

c2

C3

C4

C5

Cé

c7

(072}

C9

D1

D2

D3

D4

D5

D6

D7

D8

D9

E2

E3

E4

E5

E6

E7

E8

ES

B1

B2

BB

BA

6D

79

81

82

83

84

85

86

87

88

89

91

92

93

94

95

96

97

98

99

A2

A3

A4

A5

A6

A7

A8

A9

co

4F

Do

BC

07

68

DC

51

42

43

44

47

48

52

53

54

57

56

58

63

67

71

9C

9E

cB

CC

CcD

DB

DD

DF

EC

FC

70

4A

80

3F

B4

45

55

CE

DE

49

69

9A

9B

AB

AF

5F

B8

B7

AA

8A

8B

3F

3F

3F

3F

3F

65

62

64

3F

3F

3F

3F

3F

BO

5B

3F

3F

3F

3F

3F

3F

3F

46

66

3F

3F

3F

3F

3F

3F

3F

oF

8C

AC

72

73

74

DA

75

76

77

3F

3F

3F

3F

6A

78

3F

EE

59

EB

ED

CF

EF

A0

8E

AE

FE

FB

FD

8D

AD

A1l

BE

MmMiMm{O([O|m|[>PDijOo ||~ |&djw]|N

CA

8F

BF

BS

B6

B5

3F

9D

90

BD

B3

3F

FA

EA

3F

FF

3278/79 Emuiation
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EBCDIC to ASCII Translation for Japanese English

This chart is interpreted from left to right, and top to bottom. For example, if the first EBCDIC
Digit is A, and the second EBCDIC Digit is F, you would find the A in the left column, and
then locate the F in the top column. The point where the two columns meet would then be
what the EBCDIC value would be translated to in ASCII representation. For example, the
EBCDIC value AF would be translated to ASCII value A9.

Note: All digits are hexadecimal.

0/{1/2{3}4|/5|6[7|8|9 A/B|C|D|E|F
0 |00|0102{03{1A|09|0A|7F|1A|1A|OA|0B |0OC |OD |OE |OF
10 {11 {12 |13 |1A|0A |08 |1A|18 |19 1A 1A |1A[1A|1A | 1A
1A [1A{1A[1A|1A|0A |17 |IB|1A|1A|1A|1A|1A| 05 |06 | 07
1A|1A |16 [1A[1A|1A|1A |04 [1A|1A|1A 1A 14|15 [1A 1A
20 |1A |83 {84 |85 |A0|C6|86 |87 |A4|{9C|2E|3C |28 |2B|7C
26 |82 |88 (89 [8A A1 |8C (8B |8D E1}21 |BE|2A |29 3B |AA
2D |2F |B6 (8E |B7 |B5|C7 |8F {80 | A5 |DD|2C | 25 | 5F | 3E | 3F
9B {90 (D2 |D3|D4 |D6 D7 |D8 |DE |60 |3A |23 4027 |3D |22
9D |61 (62|63 {64165 66|67 |68|69|AE|AF|DO|EC|E7 |F1
F8 |6A |6B (6C |6D [6E |{6F | 70 {71 |72 | A6 | A7 |91 | F7 | 92 | CF
E6 (EE[73 (7475|7677 {78 |79 |7A |AD| A8 | D1 |ED|E8|A9
BD (5B |5C (FA|{9F |F5 | F4 |[AC|AB|F3 |5E |5D |7E | F9 | EF | F2
7B 141142 |43 |44 | 45 146 |47 |48 |49 {FO |93 |94 | 95 | A2 | E4
7D [4A | 4B |4C 4D [4E [4F {50 | 51 |52 |D5|96 |81 | 97 | A3 | 98
24 |1A |53 |54 |55 |56 | 57 {58 [ 59 [5A |FD |E2 | 99 |E3 | EO | E5
30 (31(32(33{34|35|36!/3738|39|FC|[EA|SA|EB|E9 |FF

-l

T im OO >PlOoj®@®@ N ]|&dW|N
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ASCII to EBCDIC Translation for Portuguese

This chart is interpreted from left to right, and top to bottom. For example, if the first ASCHI
Digit is A, and the second ASCI! Digit is F, you would find the A in the left column, and then
locate the F in the top column. The point where the two columns meet would then be what
the ASCI!I value would be translated to in EBCDIC representation. For example, the ASCII

value AF would be transiated to EBCDIC value 8B.

Note: All digits are hexadecimal.

0

2

3

4

5

0o |00

01

02

03

37

2D

2E

2F

16

05

0A

oB

0C

oD

0E

OF

1|10

11

12

13

3C

3D

32

26

18

19

3F

27

3F

3F

3F

3F

40

4F

7F

66

5B

6C

50

7D

4D

5D

5C

4E

6B

60

4B

61

Fo

F1

F2

F3

F4

F5

Fé

F7

F8

F9

7A

5E

4C

7E

6E

6F

EF

CH

c2

C3

C4

C5

Cé

C7

C8

C9

DA

D2

D3

D4

D5

D6

D7

D8

D9

E2

E3

E4

ES

E6

E7

E8

E9

4A

68

5A

5F

6D

79

81

82

83

84

85

86

87

88

89

o1

92

93

94

95

96

97

98

99

A2

A3

A4

A5

A6

A7

A8

A9

46

BB

BE

48

07

EO

DC

51

42

43

44

47

Al

52

53

54

57

56

58

63

67

71

oC

9E

cB

cC

CD

DB

DD

DF

EC

FC

70

B1

80

3F

B4

45

55

CE

DE

49

69

9A

9B

AB

AF

BA

B8

B7

AA

8A

8B

3F

3F

3F

3F

3F

65

62

64

3F

3F

3F

3F

3F

BO

B2

3F

3F

3F

3F

3F

3F

3F

co

78

3F

3F

3F

3F

3F

3F

3F

oF

8C

AC

72

73

74

DA

75

76

77

3F

3F

3F

3F

CF

78

3F

EE

59

EB

ED

6A

7C

A0

8E

AE

FE

FB

FD

8D

AD

BC

DO

MIMiO|O0O|W|[>|ow|®|N ] |&JWIN

CA

8F

BF

B9

B6

B5

3F

9D

90

BD

B3

3F

FA

EA

3F

FF
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EBCDIC to ASCII Translation for Portuguese

This chart is interpreted from left to right, and top to bottom. For example, if the first EBCDIC
Digit is A, and the second EBCDIC Digit is F, you would find the A in the left column, and
then locate the F in the top column. The point where the two columns meet would then be
what the EBCDIC value would be translated to in ASCII representation. For example, the
EBCDIC value AF would be translated to ASCII value A9.

Note: All digits are hexadecimal.

0/1/2/3|4|5/6[7|8|9|A(B|C|DE|F

0 |00|01|02|03|1A|09 |0A|7F|1A{1A[0A|0OB|0OC |0OD |OE |OF
10 (11 {12 {13 [1A|OA |08 |1A |18 |19 |1A|1A|1A|1A]|1A 1A
1A|1A|1A|1A11A|0A |17 |1IB|1A|1A|1A|1A|1A |05 | 06 | 07
1A|1A |16 |1A|1A|1A|1A 04 [1A|1A 1A |1A |14 |15 |1A | 1A
20 |1A |83 |84 |85 | A0 |7B |86 |7E |A4 5B |2E(3C |28 |2B |21

26 |82 |88 |89 18A|A1(8C (8B |8D|E1|5D|24 {2A |29 |3B |5E
2D |2F (B6 |8E |B7 |{B5|23 |8F |5C | A5 |E4 |2C | 25 | 5F | 3E | 3F
9B 190(D2|D3|D4|D6|D7|D8|DE|60|3A|C7|E5|27 |3D |22
9D | 61|62 |63 |64 65|66 |67 6869 |AE|AF|DO|EC|E7|F1

F8 |6A |6B|6C|6D |6E |[6F |70 |71 |72 | A6 | A7 |91 |F7 [ 92 [CF
E6 |87 |73 |74 |75|76 |77 |78 {79 {7A|AD|A8 D1 }ED|E8|A9
BD (9C |[BE|FA|[9F |F5 {F4 |AC|AB|F3 |AA|{7C |EE|F9 |7D | F2
C6 |41 |42 |43 |44 |45 146 |47 |48 |49 |FO |93 |94 |95 A2 DD
EF | 4A | 4B |4C |4D | 4E | 4F | 50 |51 |52 | D5 |96 | 81 [ 97 | A3 | 98
80 |1A| 53 |54 |55 |56 |57 |58 |59 |5A|FD|E2|99 |E3|EO0/|40
30 313233343536 (373839 |FC|EA|9A |EB|E9|FF

-—h

Mmool |lo|N~N]loja|sn|lw|n
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ASCIl to EBCDIC Translation for Spanish—speaking

This chart is interpreted from left to right, and top to bottom. For example, if the first ASCIl
Digit is A, and the second ASCII Digit is F, you would find the A in the left column, and then
locate the F in the top column. The point where the two columns meet would then be what
the ASCII value would be translated to in EBCDIC representation. For example, the ASCII

value AF would be transiated to EBCDIC value 8B.

Note: All digits are hexadecimal.

0

2

3

4

5

0 |00

01

02

03

37

2D

2E

2F

16

15

0A

0B

oC

oD

OE

OF

1 {10

1

12

13

3C

3D

32

26

18

19

3F

27

3F

3F

3F

3F

40

BB

7F

69

58

6C

50

7D

4D

5D

5C

4E

6B

60

4B

61

FO

F1

F2

F3

F4

F5

F6

F7

F8

F9

7A

5E

4C

7E

6E

6F

7C

C1

Cc2

C3

Ca

C5

Cé

Cc7

cs

(03¢)

D1

D2

D3

D4

D5

D6

D7

D8

D9

E2

E3

E4

ES

E6

E7

E8

E9

4A

EO

5A

BA

6D

79

81

82

83

84

85

86

87

88

89

91

92

93

94

95

96

97

98

99

A2

A3

A4

A5

A6

A7

A8

A9

Co

4F

DO

BD

07

68

DC

51

42

43

44

47

48

52

53

54

57

56

58

63

67

71

9C

9E

cB

cC

CD

DB

DD

DF

EC

FC

70

B1

80

3F

B4

45

55

CE

DE

6A

78

9A

9B

AB

AF

5F

B8

B7

AA

8A

8B

3F

3F

3F

3F

3F

65

62

64

3F

3F

3F

3F

3F

BO

B2

3F

3F

3F

3F

3F

3F

3F

46

66

3F

3F

3F

3F

3F

3F

3F

9F

8C

AC

72

73

74

DA

75

76

77

3F

3F

3F

3F

49

78

3F

EE

59

EB

ED

CF

EF

A0

8E

AE

FE

FB

FD

8D

AD

BC

BE

MmMim| OO|]m{iDDlowjol/N| o |djwiN

CA

8F

BF

B9

B6

B5

3F

9D

90

Al

B3

3F

FA

EA

3F

FF
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EBCDIC to ASCII Translation for Spanish—speaking

This chart is interpreted from left to right, and top to bottom. For example, if the first EBCDIC
Digit is A, and the second EBCDIC Digit is F, you would find the A in the left column, and
then locate the F in the top column. The point where the two columns meet would then be
what the EBCDIC value would be translated to in ASCII representation. For example, the

EBCDIC value AF would be translated to ASCII value AS.
Note: All digits are hexadecimal.

0

2

3

4

5

0 (00

01

02

03

1A

09

0A

7F

1A

1A

0A

0B

oC

oD

OE

OF

10

-t

11

12

13

1A

0A

08

1A

18

19

1A

1A

1A

1A

1A

1A

1A

1A

1A

1A

1A

0A

17

iB

1A

1A

1A

1A

1A

05

06

07

1A

1A

16

1A

1A

1A

1A

04

1A

1A

1A

1A

14

15

1A

1A

20

1A

83

84

85

A0

Cé

86

87

DD

5B

2E

3C

28

2B

7C

26

82

88

89

8A

A1

8C

8B

8D

E1

5D

24

2A

29

3B

AA

2D

2F

B6

8E

B7

B5

Cc7

8F

80

23

A4

2C

25

5F

3E

3F

9B

90

D2

D3

D4

Dé

D7

D8

DE

60

3A

A5

40

27

3D

22

9D

61

62

63

64

65

66

67

68

69

AE

AF

DO

EC

E7

F1

F8

6A

6B

6C

6D

6E

6F

70

71

72

A6

A7

91

F7

92

CF

E6

F9

73

74

75

76

77

78

79

7A

AD

A8

D1

ED

ES8

A9

BD

9C

BE

FA

9F

F5

F4

AC

AB

F3

5E

21

EE

7E

EF

F2

7B

41

42

43

44

45

46

47

48

49

Fo

93

94

95

A2

E4

7D

4A

4B

4C

4D

4E

4F

50

51

52

D5

96

81

97

A3

98

5C

1A

53

54

55

56

57

58

59

5A

FD

E2

99

E3

EO

E5

MmMmim OO |P>P|lO0w|@®|N]|OOjO |~ ]JWIN

30

31

32

33

34

35

36

37

38

39

FC

EA

9A

EB

E9

FF
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ASCIl to EBCDIC Translation for US English

This chart is interpreted from left to right, and top to bottom. For example, if the first ASCIl
Digit is A, and the second ASCI! Digit is F, you would find the A in the left column, and then
locate the F in the top column. The point where the two columns meet would then be what
the ASCII value would be translated to in EBCDIC representatlon For example, the ASCI|

value AF would be translated to EBCDIC value 57.

Note: All digits are hexadecimal.

0

2

3

4

5

0 {00

01

02

03

37

2D

2E

2F

16

05

25

0B

oC

oD

OE

OF

10

-—h

11

12

13

3C

3D

32

26

18

19

3F

27

1C

iD

1E

1F

40

5A

7F

7B

5B

6C

50

7D

4D

5D

5C

4E

6B

60

4B

61

FO

F1

F2

F3

F4

F5

Fé

F7

F8

F9

7A

5E

4C

7E

6E

6F

7C

Ct

c2

C3

C4

C5

Cé

Cc7

cs

C9

D1

D2

D3

D4

D5

D6

D7

D8

D9

E2

E3

E4

E5

E6

E7

E8

E9

4A

EO

4F

5F

6D

79

81

82

83

84

85

86

87

88

89

o1

92

93

94

95

96

97

98

99

A2

A3

A4

A5

A6

A7

A8

A9

co

6A

Do

Al

07

20

21

22

23

24

15

06

17

28

29

2A

2B

2C

09

0A

iB

30

31

1A

33

34

35

36

08

38

39

3A

3B

04

14

3E

E1

41

42

43

44

45

46

47

48

49

51

52

53

54

55

56

57

58

59

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

80

8A

8B

8C

8D

8E

8F

90

9A

9B

9C

9D

9E

oF

A0

AA

AB

AC

AD

AE

AF

BO

B1

B2

B3

B4

B5

B6

B7

B8

B9

BA

BB

BC

BD

BE

BF

CA

CB

CcC

CD

CE

CF

DA

DB

MmMmim|iO[0O|m|DPD|lojo|N]|lojla|bdlw®N

DC

DD

DE

DF

EA

EB

EC

ED

EE

EF

FA

FB

FC

FD

FE

FF
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EBCDIC to ASCII Translation for US English

This chart is interpreted from left to right, and top to bottom. For example, if the first EBCDIC
Digit is A, and the second EBCDIC Digit is F, you would find the A in the left column, and
then locate the F in the top column. The point where the two columns meet would then be
what the EBCDIC value would be translated to in ASCII representation. For example, the

EBCDIC value AF would be translated to ASCII value D7.
Note: All digits are hexadecimal.

0

1

2

3

4

5

0 |00

01

02

03

9C

09

86

7F

97

8D

8E

0B

oC

oD

OE

OF

10

-t

11

12

13

9D

85

08

87

18

19

02

8F

1C

1D

1E

1F

80

81

82

83

84

0A

17

1B

88

89

8A

8B

8C

05

06

07

90

91

16

93

94

95

96

04

98

99

9A

9B

14

15

9E

1A

20

A0

A1l

A2

A3

A4

A5

A6

A7

A8

5B

2E

3C

28

2B

5D

26

A9

AA

AB

AC

AD

AE

AF

BO

B1

21

24

2A

29

3B

S5E

2D

2F

B2

B3

B4

BS

B6

B7

B8

B9

7C

2C

25

5F

3E

3F

BA

BB

BC

BD

BE

BF

co

C1

c2

60

3A

23

40

27

3D

22

C3

61

62

63

64

65

66

67

68

69

C4

C5

Cé

c7

cs8

(0°)

CA

6A

6B

6C

6D

6E

6F

70

71

72

CcB

CcC

CD

CE

CF

DO

D1

7E

73

74

75

76

77

78

79

7A

D2

D3

D4

D5

D6

D7

D8

D9

DA

DB

DC

DD

DE

DF

EO

E1

E2

E3

E4

ES

E6

E7

7B

41

42

43

44

45

46

47

48

49

E8

E9

EA

EB

EC

ED

7D

4A

4B

4C

4D

4E

4F

50

51

52

EE

EF

Fo

F1

F2

F3

5C

9F

53

54

55

56

57

58

59

5A

F4

F5

F6

F7

F8

F9

M MO0 jW|>Plo|jo|Njodjaaldijw]N

30

31

32

33

34

35

36

37

38

39

FA

FB

FC

FD

FE

FF
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ASCIl to EBCDIC Translation for UK English

This chart is interpreted from left to right, and top to bottom. For example, if the first ASCIl
Digit is A, and the second ASCI! Digit is F, you would find the A in the left column, and then
locate the F in the top column. The point where the two columns meet would then be what
the ASCII value would be translated to in EBCDIC representation. For example, the ASCII
value AF would be translated to ASCIi value 8B.

Note: All digits are hexadecimal.

0

1

2

3

4

5

0 |00

01

02

03

37

2D

2E

2F

16

05

0A

0B

oC

oD

OE

OF

10

=3

11

12

13

3C

3D

32

26

18

19

3F

27

3F

3F

3F

3F

40

5A

7F

7B

4A

6C

50

70

4D

5D

5C

4E

6B

60

4B

61

FO

F1

F2

F3

F4

F5

Fé

F7

F8

F9

7A

5E

4C

7E

6E

6F

7C

C1

c2

C3

C4

C5

Cé

Cc7

cs

C9

D1

D2

D3

D4

D5

D6

D7

D8

D9

E2

E3

E4

E5

E6

E7

E8

E9

B1

EO

BB

BA

6D

79

81

82

83

84

85

86

87

88

89

o1

92

93

94

95

96

97

98

99

A2

A3

A4

A5

A6

A7

A8

A9

Cco

4F

DO

BC

07

68

DC

51

42

43

44

47

48

52

53

54

57

56

58

63

67

7

oC

9E

cB

CcC

CD

DB

DD

DF

EC

FC

70

5B

80

3F

B4

45

55

CE

DE

49

69

9A

9B

AB

AF

5F

B8

B7

AA

8A

8B

3F

3F

3F

3F

3F

65

62

64

3F

3F

3F

3F

3F

BO

B2

3F

3F

3F

3F

3F

3F

3F

46

66

3F

3F

3F

3F

3F

3F

3F

9F

8C

AC

72

73

74

DA

75

76

3F

3F

3F

3F

3F

6A

78

3F

EE

59

EB

ED

CF

EF

A0

8E

AE

FE

FB

FD

8D

AD

A1l

BE

MmMmimioloOjm|>DP|lojo|Njo|janibd|lw]|N

CA

8F

BF

B9

B6

B5

3F

9D

90

BD

B3

3F

FA

EA

3F

FF

3278/79 Emulation

3-67



EBCDIC to ASCII Translation for UK English

This chart is interpreted from left to right, and top to bottom. For example, if the first EBCDIC
Digit is A, and the second EBCDIC Digit is F, you would find the A in the left column, and
then locate the F in the top column. The point where the two columns meet would then be
what the/ EBCDIC value would be translated to in ASCII representation. For example, the

EBCDIC value AF would be translated to ASCII value AS.
Note: All digits are hexadecimal.

0

2

3

4

5

0 |00

01

02

03

1A

09

0A

7F

1A

1A

0A

0B

oC

oD

OE

OF

10

-t

11

12

13

1A

0A

08

1A

18

19

1A

1A

1A

1A

1A

1A

1A

1A

1A

1A

1A

0A

17

1B

1A

1A

1A

1A

1A

05

06

07

1A

1A

16

1A

1A

1A

1A

04

1A

1A

1A

1A

14

15

1A

1A

20

1A

83

84

85

A0

Cé

86

87

A4

24

2E

3C

28

2B

7C

26

82

88

89

8A

A1l

8C

8B

8D

E1

21

oC

2A

29

3B

AA

2D

2F

B6

8E

B7

B5

c7

8F

80

A5

DD

2C

25

5F

3E

3F

9B

90

D2

D3

D4

D6

D7

D8

DE

60

3A

23

40

27

3D

22

oD

61

62

63

64

65

66

67

68

69

AE

AF

DO

EC

E7

F1

F8

6A

6B

6C

6D

6E

6F

70

71

72

A6

A7

91

F7

92

CF

E6

EE

73

74

75

76

77

78

79

7A

AD

A8

D1

ED

E8

A9

BD

5B

BE

FA

oF

F5

F4

AC

AB

F3

5E

5D

7E

F9

EF

F2

7B

41

42

43

44

45

46

47

48

49

FO

93

94

95

A2

E4

7D

4A

4B

4C

4D

4E

4F

50

51

52

D5

96

81

97

A3

98

5C

1A

53

54

55

56

57

58

59

5A

FD

E2

99

E3

EO

ES

nmOIO|lm|>lo|loj~N~Nlo|joan|&d]w]|N

30

31

32

33

34

35

36

37

38

39

FC

EA

9A

EB

E9

FF
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ASCII to EBCDIC Translation for US English (TEXT)

If you requested the TEXT option with the emsend command, this table is used for ASCIi to

EBCDIC translation.

This chart is interpreted from left to right, and top to bottom. For example, if the first ASCII
Digit is A, and the second ASCII Digit is F, you would find the A in the left column, and then
locate the F in the top column. The point where the two columns meet would then be what
the ASCIl value would be translated to in EBCDIC representation. For example, the ASCII

value AF would be translated to EBCDIC value 3F.

Note: All digits are hexadecimal.

0

2

3

4

5

o {00

01

02

03

37

2D

2E

2F

16

05

0A

0B

0C

oD

OE

OF

10

-—h

1

12

13

3C

3D

32

26

18

19

3F

27

3F

3F

3F

3F

40

5A

7F

7B

5B

6C

50

7D

4D

5D

5C

4E

6B

60

4B

61

FO

F1

F2

F3

F4

F5

F6

F7

F8

F9

7A

5E

4C

7E

6E

6F

7C

C1

c2

C3

C4

C5

Cé

c7

(07:]

(02°)

D1

D2

D3

D4

D5

D6

D7

D8

D9

E2

E3

E4

E5

E6

E7

E8

E9

AD

EO

BD

5F

6D

79

81

82

83

84

85

86

87

88

89

91

92

93

04

95

96

97

98

99

A2

A3

A4

A5

A6

A7

A8

A9

Co

4F

DO

A1

07

FD

73

69

8A

75

57

EB

56

8B

76

58

77

8C

59

B7

FC

cC

FA

9C

8D

78

62

8E

63

66

BA

BB

3F

43

3F

3F

3F

8F

9A

9B

3F

9D

DC

41

3F

3F

3F

52

3F

3F

3F

3F

3F

3F

3F

3F

29

3F

3F

3F

3F

3F

3F

3F

3F

3F

4A

44

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F.

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

55

MmO m|P>DPlolo|jvN|aoln|d|lw]|N

3F

3F

3F

3F

3F

48

3F

3F

3F

3F

3F

3F

3F

3F

3F

FF
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EBCDIC to ASCII Translation for US English (TEXT)

If you requested the TEXT option with the emrcv command, this table is used for EBCDIC to

ASCII translation.

This chart is interpreted from left to right, and top to bottom. For example, if the first EBCDIC
Digit is A, and the second EBCDIC Digit is F, you would find the A in the left column, and
then locate the F in the top column. The point where the two columns meet would then be
what the EBCDIC value would be translated to in ASCII representation. For example, the

EBCDIC value AF would be translated to ASCII value 4A.
Note: All digits are hexadecimal.

0

2

3

4

5

00

o

01

02

03

1A

09

0A

7F

1A

1A

0A

0B

oC

oD

OE

OF

10

-t

11

12

13

1A

0A

08

1A

18

19

1A

1A

1A

1A

1A

1A

1A

1A

1A

1A

1A

0A

17

1B

1A

1A

1A

1A

1A

05

06

07

1A

1A

16

1A

1A

1A

1A

04

1A

1A

1A

1A

14

15

1A

1A

20

A6

E1

9C

BE

1A

1A

1A

F5

1A

BD

2E

3C

28

2B

7C

26

1A

AA

1A

22

EF

87

85

8A

8D

21

24

2A

29

3B

5E

2D

2F

95

97

61

6F

98

85

8A

82

BA

2C

25

5F

3E

3F

8D

95

97

81

87

84

89

8B

94

60

3A

23

40

27

3D

22

81

61

62

63

64

65

66

67

68

69

83

88

8C

93

96

A0

82

6A

6B

6C

6D

6E

6F

70

71

72

A1

A2

92

A4

41

45

49

7E

73

74

75

76

77

78

79

7A

4F

55

41

5B

59

4A

45

45

49

4F

55

59

53

8E

45

49

99

9A

41

5D

49

4F

7B

41

42

43

44

45

46

47

48

49

55

41

90

49

1A

1A

7D

4A

4B

4C

4D

4E

4F

50

51

52

4F

55

A5

1A

1A

1A

5C

1A

53

54

55

56

57

58

59

5A

1A

86

87

1A

1A

1A

M iIMmM{iO|O0O|@iI>Pijojo|iN[ojnnibd|@§]|N

30

31

32

33

34

35

36

37

38

39

91

1A

8F

80

1A

FF
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Unsupported Keys

Unsupported Key

[
]

.
-

Unsupport|ed Key

|
2

§
}

’

£

~

Unsupported Key
l

+

¢
—
2

1/4
3/4

1

s for Austrian/German

Degree Symbol {
Left Bracket }
Right Bracket \
Acute Accent @
Tilde Accent }
Mu Small 2
Superscript 3 X
Division Sign

s for Belgian

Pipe Symbol @
Superscript 2 3
Section Symbol | {
Right Brace °
Acute Accent 1!
Pounds Sterling \
Tilde Accent

s for Canadian—French

OR Sign \
Plus or Minus Sign £
Cent Sign o
NOT Symbol !
Superscript 2 3
One Fourth 1/2
Three Fourths §
Paragraph Symbol [

Left Brace

Right Brace
Reverse Slash

At Sign

Pipe Symbol
Superscript 2
Multiplication Sign

At Sign
Superscript 3
Left Brace
Degree Symbol
Greek Mu Small

Reverse Slash

Reverse Slash

Pounds Sterling

International Currency Symbol (ICS)
Pipe Symbol

Superscript 3

One Half

Section Symbol

Left Bracket
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1 Right Bracket : ~ Tilde Accent

{ Left Brace } Right Brace

« Left Angle Quotes » Right Angle Quotes
° Degree Symbol v Micro Symbol

) Overline, Overbar Double Underscore

Additional Keys Available on the Canadian-French Keyboard
The following characters are not engraved on a key. They are composed of a non—-spacing
(dead key) character plus another character.

aAeEUU ~Characters with a grave accent

6E Characters with an acute accent
aAeEtiabaU Characters with a circumflex accent
gEITGU Characters with a diaeresis accent
¢C Characters with a cedilla accent

Unsupported Keys for Danish

1/2 One Half Fraction § Section Symbol
@ At Sign £ Pounds Sterling
$ Dollar Sign { Left Brace

[ Left Bracket ] Right Bracket

} Right Brace ! Acute Accent

: Pipe Symbol - Diaeresis Accent
~ Tilde Accent

Additional Key Available on the Danish Keyboard
The following character is not engraved on a key. It is composed of a non—spacing (dead
key) character pius another character.

] Lowercase u with diaeresis accent
Unsupported Keys for UK English
A Circumflex Accent [ Left Bracket

] Right Bracket ~ Tilde Accent

Additional Keys Available on the UK English Keyboard

The following character is not engraved on a key. It is composed of a non-spacing (dead
key) character plus another character.

B Overbar (key 42_s)
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Unsupported Keys for Finnish and Swedish

<+

Pounds Sterling $
Grave Accent ’
Multiplication Sign 1/2
Pipe Symbol @
Number Sign [
Right Bracket {
Right Brace ~
Diaeresis Accent \
Division Sign

Unsupported Keys for French (AZERTY)

#
[
\

]
K

~

Number Sign {
Left Bracket l
Reverse Slash @
Right Bracket }
Greek Mu Small n
Tilde Accent 2

Unsupported Keys for ltalian

\
{

~

[
@

Reverse Slash |

Left Brace }
Tilde Accent

Left Bracket ]
At Sign #

Unsupported Keys for Japanese Engllsh

[
\

Circumflex Accent
Left Bracket ]

Reverse Slash

Dollar Sign

Acute Accent
One Half Fraction
At Sign

Left Bracket

Left Brace

Tilde Accent

Reverse Slash

Left Brace

Pipe Symbol

At Sign

Right Brace

International Currency Symbol (ICS)

Superscript 2

Pipe Symbol
Right Brace
Grave Accent
Right Bracket
Number Sign

Tilde Accent
Right Bracket

Additional Keys Available on the Japanese English Keyboard
The following characters are not engraved on a key. They are composed of a non-spacing
(dead key) character plus another character.

Vertical Bar (key k1_c)
Pipe Symbol (key ki1_s)
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¥ Yen (key k5_a)

£ Pounds Sterling (key k6_a)
—/ NOT Symbol (key k11_a)
Unsupported Keys for Norwegian

I Pipe Symbol § Section Symbol

@ At Sign £ Pounds Sterling

$ Doliar Sign { Left Brace

[ Left Bracket } Right Brace

1 Right Bracket ’ Acute Accent
Diaeresis Accent ~ Tilde Accent

Additional Key Available on the Norwegian Keyboard
The following character is not engraved on a key. It is composed of a non—spacing (dead
key) character plus another character.

] Lowercase u with diaeresis accent

Unsupported Keys for Portuguese

\ Reverse Slash : Pipe Symbol

@ At Sign # Number Sign

£ Pounds Sterling § Section Symbol

{ Left Brace } Right Brace

« Left Angle Quotes » Right Angle Quotes
Diaeresis Accent g Ordinal Ind., Masculine

2 Ordinal Ind., Feminine ~ Tilde Accent

Additional Keys Available on the Portuguese Keyboard
The following characters are not engraved on a key. They are composed of a non-spacing
(dead key) character plus another character.

4A60 Characters with a tilde accent
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Unsupported Keys for Spanish—speaking Keyboard

é

Acute Accent

¢ Cedilla, Capital
Ordinal Ind., Feminine
Product Dot

Tilde Accent

Inverted ?

¢

#

A

¢ Cedilla, Small
Ordinal Ind., Masculine
Exclamation Point
Number Sign

Inverted !

Circumflex Accent

Unsupported Keys for Swiss-French and Swiss-German

(]

@
—
¢

[

{
\

Additional Keys Available on the Swiss—French and Swiss—-German

Keyboards

Acute Accent
Degree Symbol
At Sign

NOT Sign

Cent Sign

Left Bracket
Left Brace

Reverse Slash

§

Section Symbol
OR Symbol
Number Sign
Pipe Symbol
Tilde Accent
Right Bracket
Right Brace

The following characters are not engraved on a key. They are composed of a non—-spacing
(dead key) character plus another character.

aéiou
aeiod

aAgi600uU

Characters with a grave accent

Characters with a circumflex accent

Characters with a diaeresis accent
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Chapter 4. AIX 3270 Host Connection Program/6000

The AIX 3270 Host Connection Program/6000 Licensed Program (HCON) allows your
system to emulate a terminal or printer attached to an IBM System/370 system. This chapter
discusses using and managing HCON. Information about using HCON includes definitions of
emulator functions and special keys, and information about transferring files with HCON.
Information about managing HCON includes definitions of important concepts, installation
and configuration information, and information to help you customize and maintain HCON
after it is set up on your system. Information about programming HCON is included in AIX
Communications Programming Concepts for IBM RISC System/6000.

HCON Overview

The AIX 3270 Host Connection Program/6000 (HCON) emulates a 3278/79 display or a
3286/87 printer attached to an IBM System/370 computer. HCON operates in sessions. To
use HCON to emulate a display, run a display session. To use HCON to emulate a printer,
run a printer session.

At the beginning of a display session, the emulator acts as if you had just turned on the
3278/79 terminal. After you log in to the System/370 host, you can run commands and
programs. For example, you might check for mail on the host. You can also use the fxfer
command to upload and download files to and from the host as well as change the format of
the data in the files as you transfer them. For example, you can transiate files from ASCII to
EBCDIC or add or remove carriage-return characters.

Using a printer session, you can print files from the host on a local printer as if it were
attached directly to the host or save the files from the host in printable form in an AlX file to
print or edit later.

HCON has special users. A user with root authority must register you as an HCON user
before you can use HCON commands. After you have been registered, you must create at
least one session profile before you can run HCON. (The person who registered you may
also have created a default profile for you.)

The session profile specifies parameters for HCON emulator sessions. For example, the
profile tells HCON the type of host you are connecting to, whether you are emulating a
display or printer, the type of connection you are using to communicate with the host, the
local printer name for a printer emulation, and so on. You can have up to 26 session profiles
defined for yourself. The profiles allow you to connect to more than one host, to connect to
the same host using different parameters, and to run simultaneous sessions on one or more
hosts, with similar or differing parameters. Other HCON users can define up to 26 of their
own profiles, with different settings.

Most of the things that you can change about the way HCON works are in the session
profile. However, you can also set up color and keyboard definition tables. The HCON color
definition utility allows you to change the way host field and character attributes are
displayed on your terminal. The keyboard definition utility allows you to change the keys you
use at your terminal to communicate with the host. As with sessions, you can have multiple
color and keyboard tables. Simply specify which tables to use in the session profiles you
create.

The HCON Application Programming Interface allows programmers to write applications that
communicate with a System/370 host.
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Related Information
Understanding HCON Sessions on page 4-20 describes HCON sessions and session
profiles.

Run the smit hcon command to view, create, or modify HCON session profiles.

How to Customize the HCON Color Definition Table on page 4-59 and How to Customize
the HCON Keyboard Definition Table on page 4-60 explain how to change HCON colors and
keys.

The €789 command starts HCON emulation sessions. The fxfer command performs HCON
file transfers.

HCON Introduction for System Management on page 4—-18 discusses HCON for system
management personnel. HCON Overview for Programming in Communications
Programming Concepts discusses HCON for programmers.

HCON Emulator Overview

The AlX 3270 Host Connection Program/6000 (HCON) 789 Command emulates a 3278/79
display or a 3286/87 printer attached to an IBM System/370 computer. An emulator is an
application that aliows your machine to imitate another device. Emulators provide the
functions of the device being emulated as if you were actually using that device.

At the beginning of a display session, the emulator acts as if you had just turned on the
3278/79 terminal. After you log in to the System/370 host, you can run commands and
programs. For example, you might check for mail on the host. You can also upload and
download files to and from the host as well as change the format of the data in the files as
you transfer them. For example, you can translate files from ASCIl to EBCDIC or add or
remove carriage-return characters.

Using a printer session, you can print files from the host on a local printer as if it were
attached directly to the host or save the files from the host in printable form in an AlX file to
print or edit later.

The following information is provided to assist you in using the HCON €789 Command:

¢ Locking and Unlocking the Keyboard for €789 on page 4-3

* €789 Special Keys on page 4-3

e Using Default €789 Keyboards on page 4-6

Using €789 on RISC System/6000 Keyboards on page 4-6

Using €789 on IBM 3151, IBM 3161, IBM 3162, and IBM 3163 Keyboards on page
4-8

Using €789 on DEC VT100 Keyboards on page 4-9

Using €789 on DEC VT220 Keyboards on page 4—-10

Using €789 on WYSE WY-50 Keyboards on page 4-11

¢ Understanding the HCON Operator Information Area (OIA) on page 4-13.
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Locking and Unlocking the Keyboard for e789

IBM AIX 3270 Host Connection Program/6000 has additional features to prevent the
keyboard from locking and to help unlock the keyboard. When an attribute is reached while
typing data into a field, the cursor is automatically moved to the next unprotected field
location instead of locking the keyboard and leaving the cursor on the attribute.

Cursor movement keys unlock the keyboard in addition to performing their normal functions.
Most of the time, when the keyboard is locked, it is because an attempt was made to enter
data at the wrong place. Thus, any key that moves the cursor also unlocks the keyboard.
The RESET key also unlocks the keyboard. The following cursor movement keys can be
used to unlock the keyboard:

Cursor Left
Cursor Right
Cursor Down
Cursor Up

Cursor Home

End Field

Left End Field Key
Forward Tab
Backward Tab
Newline

Erase Input

Reset

Backspace
Forward Word Tab
Backward Word Tab

In addition, if the keyboard is locked because the MORE THAN condition (X 0 >} in the
Operator Information Area (OIA) is displayed as the result of trying to insert characters into a
full field, the INSERT key, the DELETE key, and the DELWORD key can be used to unlock
the keyboard (as well as performing their normal functions).

e789 Special Keys

The following is a description of special €789 keys. These keys include functions that appear
on the 3278/79 keyboards, such as PF1 and ENTER, and special emulator keys, such as
DELWORD and FTABW, that move the cursor, add and delete text, and switch active
emulator screens.

Each special emulator key has a default key sequence. By using the e789kdef keyboard
redefinition utility, different key sequences may be assigned to a specific key function.

Attention Keys
Include the CLEAR, ENTER, PF1 to PF24, PA1 to PA3, and SYSREQ
keys.

BACKSPACE and BACKF
The IBM AIX 3270 Host Connection Program/6000 has two types of
destructive backspace keys: BACKSPACE and BACKEF. Both delete the
character under the cursor and move the remaining characters in the field to
the left. If a field contains several lines, characters are moved from line to
another. The difference in function between the BACKSPACE and the
BACKEF keys is the processing performed when an attribute byte is deleted.
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CHGDIS

The BACKSPACE key moves the cursor to the left when the cursor is on a

. protected screen location. It does not lock the keyboard or jump fields.

When the BACKF key detects an attribute byte while backspacing, it moves
the cursor to the last non—null, non—space character of the previous
unprotected field and erases it.

Switches you to another display if two displays are operating. If the auxiliary
display is not turned on or if the secondary display card has no display
attached to it, the CHGDIS key appears to lock up the current physical
display. This happens because the €789 process is trying to use the
secondary display and is not aware of its unavailability.

Cursor Movement Keys

DELETE

DELWORD

DOIA

DuUP

ENDF

EOF

ERASE

These keys are:

LEFT Moves the cursor to the left one position.
LLEFT Moves the cursor to the left two positions.
RIGHT Moves the cursor to the right one position.
RRIGHT Moves the cursor to the right two positions.
DOWN Moves the cursor down one position.
DDOWN Moves the cursor down two positions.

up Moves the cursor up one position.

UUP Moves the cursor up two positions.

Deletes the character at the cursor. This key will also unlock the keyboard if
the MORE THAN (X 0 > in OIA) condition is displayed as a result of trying to
insert too much data into a field.

Deletes characters from the cursor to the end of the word. The words
following are shifted to the left. This deletion includes punctuation and one
space or null (if there is one) following the word. For a partial word deletion,
the trailing space or null is not deleted. The cursor is left at its current
location. For word deletion, a word or field does not "wrap” the screen. If the
cursor is on a null or a space, the null or space is deleted. If the cursor is on
an attribute or a protected field, input is inhibited and the Go Elsewhere
symbol (X < 0 > ) is displayed in the Operator Information Area (OIA).

Toggles the OIA on or off on the ASCII terminals. It performs no function
when the €789 command is executed on displays with a screen that has
more than 24 rows.

Informs the application program that a duplicate operation is indicated for
the rest of the field in which it is located. DUP is displayed as a blank and
tabs forward to the next field. If the cursor is on an attribute or a protected
field, input is inhibited and the Go Eisewhere Symbol (X < 0 >) is displayed
in the Operator Information Area (OIA).

Moves the cursor to one position past the last non—null, non—space
character in a field. If a field is full, the cursor is moved to the attribute byte
of the next field.

Clears the character location occupied by'the cursor and all remaining
character locations in that field to nulls if the cursor is located in an
unprotected field.

Clears all unprotected character locations to nulls, sets all character
attributes to their default values, and repositions the cursor to the first
unprotected character location on the display.
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FMARK

Informs the application program of the end of a field in an unformatted buffer
or subfield of a formatted buffer. FMARK is displayed as a blank. If the
cursor is positioned at a field attribute location or is within a protected field,
input is inhibited and the Go Elsewhere Symbol (X < 0 >) is displayed in the
Operator Information Area (OIA).

FTABW and BTABW

HOME

INSERT

JOBCTRL

LENDF

NEWLINE

NEXT

POREST

Word tab keys allow the cursor to move to the next or previous word with a
single keystroke. A word is one or more non-null, non-space characters.
Words are separated by nulls or spaces. This kind of tabbing places the
cursor on the first character of the next or previous word or at the upper
leftmost position of the display, if no words exist. This tabbing ignores field
attributes and only looks at the characters displayed on the screen. Thus, it
is possible to tab by word through protected field locations. Normal 3270
field tab keys are provided for moving the cursor to the next and previous
unprotected fields.

Positions the cursor at the first unprotected character location on the
display.

Operates as it does on a 3278/79, with several additions. The INSERT key
puts the terminal into insert mode. This is indicated by a carat (") in the
Operator Information Area (at the bottom of the screen). All subsequent
keyed characters are inserted rather than overstruck. If the field becomes
full while you are in Insert mode and there are trailing blanks at the end of
the field, those blanks are shifted out of the field. Characters can then be
entered until there are no nulls or trailing blanks left in the field. Insert mode
may be terminated by pressing the RESET key. The INSERT key also acts
as a toggle, so that pressing this key while in insert mode resets the
terminal to replacement mode.

Allows the user to suspend the emulator if run from a shell which supports
job control. When the e789 process is suspended, the keyboard and display
are released to the parent shell, and the host may modify the internal
presentation space of the emulation session.

The e789 process cannot be put into the background. If the user attempts to
do this, the €789 process will remain suspended and a message will be
displayed. To put the e789 process back into the foreground, the user must
type:

fg <job #>

Moves the cursor to the first non—null, non—space character in a field. If a
field is empty, the cursor is moved to the first position of the current field.

Moves the cursor to the next line and wraps to the top of the screen for the
last line.

Makes the next session the active session. For example, if four sessions are
started by entering €789 abcd, four sessions with session names of a, b,
c, and d are established. Session a is the active session and is usable on
the display. Pressing the NEXT hot key causes session b to become active.
Pressing the NEXT key three more times activates the ¢, d, and a sessions
in succession. This key performs no function if only one session is available.

Emulates power—on reset. This is equivalent to turning on the power on an
IBM 3278/79 display. The ENTER key may need to be pressed before the
logo is redisplayed.
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PRINT Prints the contents of the display on the printer that is associated with the
IBM RISC System/6000.

QUIT Terminates the emulator session, the same as turning off an IBM 3278/79
display.
REFRESH Refreshes the current screen on the active display session.

REPLS Replaces the contents of the replace file specified in the session profile with
the contents of the display.

RESET Unlocks the keyboard after an attempt to type data in the wrong place on
the screen (for example, in a protected screen location) or an attempt to
insert too much data into a field. In addition to the RESET key, any of the
Cursor Movement Keys may be used to reset the keyboard.

SAVES Appends the contents of the display to the save file specified in the session
profile.
SHELL Invokes an AlX subshell specified by the SHELL environment variable.

While the subshell is executing, the host may modify the internal
presentation space of the emulation session. When the subshell is
terminated, the emulation session regains use of the virtual terminal.

SPACEOF Performs the same functions as the 3270 EOF key except that the space
character performs the erasure, rather than the null character.

TAB and BTAB
These are the normal 3270 field tab keys for moving the cursor to the next
and previous unprotected fields.

Using Default e789 Keyboards

The IBM AIX 3270 Host Connection Program/6000 is shipped with default keyboard
mappings that allow you to execute the €789 command from an HFT and supported ASCIl
terminals. Commonly used functions are in the same position on all keyboard types. You can
redefine the IBM AIX 3270 Host Connection Program/6000 keyboard by using the e789kdef
command. The following sections describe the keyboards which are supported by the IBM
AIX 3270 Host Connection Program/6000. Only special €789 function keys are defined in the
tables. ‘

Functions are defined for five groups of keyboards, as follows:

Using €789 on RISC System/6000 Keyboards on page 4-6

Using €789 on IBM 3151, IBM 3161, IBM 3162, and IBM 3163 Keyboards on page 4-8
Using €789 on DEC VT100 Keyboards on page 4-9

Using €789 on DEC VT220 Keyboards on page 4-10

Using €789 on WYSE WY-50 Keyboards on page 4-11.

Using €789 on RISC System/6000 Keyboards
The following chart shows the default IBM AIX 3270 Host Connection Program/6000 key
functions on RISC System/6000 console keyboards. The position of the keys on the console
keyboard does not change when executing the emulator locally, through a window in IBM
AlXwindows, or remotely through a TCP/IP connection. See e789 Special Keys on page
4-3 for a description of the functions.
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€789 Key Functions on RISC System/6000 Keyboards

Function Press Function Press
TAB Tab PF13 Shift — F1
BTAB Shift — Tab PF14 Shift - F2
ENTER Ctrl/Act PF15 Shift — F3
SYSREQ Alt — Print Screen PF16 Shift — F4
CLEAR Pause PF17 Shift — F5
BACKSPACE Backspace PF18 Shift — F6
CHGDIS Ctrl — keypad 6 PF19 Shift — F7
INSERT Insert PF20 Shift — F8
DELETE Delete PF21 Shift — F9
HOME Home PF22 Shift - F10
PA1 Page Up PF23 Shift — F11
PA2 Page Down PF24 Shift - F12
PA3 Ctrl — Right Arrow PRINT Print Screen
SPACEOF End SAVES Shift — Scroll Lock
DOWN Down Arrow REPLS Scroll Lock
DDOWN Shift — Down Arrow | BTABW Ctrl-A
RIGHT Right Arrow EOF Ctrl-B
RRIGHT Shift — Right Arrow SHELL Ctrl-C
LEFT Left Arrow QuIT Ctri—D
LLEFT Shift — Left Arrow ERASE Ctrl-E
upP Up Arrow FTABW Ctrl—F
UUP Shift - Up Arrow ENDF Ctrl-G
PF1 F1 BACKF Ctrl - K
PF2 F2 LENDF Ctrl-L
PF3 F3 NEWLINE Ctrl- M
PF4 F4 FMARK Ctri—-N
PF5 F5 NEXT Cti-0
PF6 F6 POREST Ctrl-P
PF7 F7 RESET Ctrl-R
PF8 F8 REFRESH Ctrl-T
PF9 F9 DUP Ctrl-U
PF10 F10 DELWORD Ctrl-W
PF11 F11 DOIA Ctrl - X
PF12 F12 JOBCTRL Ctrl-2
NEWLINE Enter
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Using €789 on IBM 3151, IBM 3161, IBM 3162, and IBM 3163 Keyboards
The following chart shows the default IBM AIX 3270 Host Connection Program/6000 key
functions on IBM 3151, IBM 3161, IBM 3162, and IBM 3163 terminal keyboards. See €789
Special Keys on page 4-3 for a description of the functions.

The IBM 3151, IBM 3161, IBM 3162, and IBM 3163 terminals must be configured as follows
for the 789 process to function properly:

¢ The turnaround character must be 0x0a
e SEND must be set to PAGE
e |INSERT must be set to SPACE

€789 Key Functions on IBM 3151, 3161, 3162, and 3163 Keyboards
Part 1 of 2

Function Press Function Press
TAB Tab PF13 Shift — F1
BTAB Shift — Tab PF14 Shift - F2
ENTER Send PF15 Shift — F3
SYSREQ EraseEOF PF16 Shift — F4
CLEAR Clear PF17 Shift — F5
BACKSPACE Backspace PF18 Shift — F6
CHGDIS N/A PF19 Shift — F7
INSERT Insert PF20 Shift — F8
DELETE Delete PF21 Shift — F9
HOME Home PF22 Shift - F10
PA1 PA1 PF23 Shift — F11
PA2 PA2 PF24 Shift - F12
PA3 PA3 PRINT Send Line
SPACEOF Ctrl — Clear SAVES Ctrl — Insert
DOWN Down Arrow REPLS Ctrl — Delete
DDOWN N/A BTABW Ctrl-A
RIGHT Right Arrow EOF Ctrl-B
RRIGHT N/A SHELL Ctri-C
LEFT Left Arrow QuUIT Ctl-D
LLEFT N/A ERASE Ctrl-E
upP Up Arrow FTABW Ctrl-F
UUP N/A ENDF Ctrl-G
NEWLINE Enter BACKF Ctrl-K
PF1 F1 LENDF Ctrl—L
PF2 F2 NEWLINE Ctrl-M
PF3 F3 FMARK Ctrl—N
PF4 F4 NEXT Ctrl- O
PF5 F5 POREST Ctrl-P
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€789 Key Functions on IBM 3151, 3161, 3162, and 3163 Keyboards
Part2 of 2

Function Press Function Press

PF6 Fé RESET Ctrl-R

PF7 F7 REFRESH Ctrl-T

PF8 F8 DUP Ctrl-U

PF9 F9 DELWORD Ctrl-W

PF10 F10 DOIA Ctrl - X

PF11 F11 JOBCTRL Ctrl-Z

PF12 F12

Using €789 on DEC VT100 Keyboards
The following chart shows the default IBM AIX 3270 Host Connection Program/6000 key
functions on the DEC VT100 terminal keyboard. See 789 Special Keys on page 4-3 for a
description of the functions.

The DEC VT100 must be configured with the keypad in application mode for the e789
process to function properly. This can be accomplished by invoking the following command
on the AlIX command line of the VT100 terminal:

echo “\033\075"

€789 Key Functions on DEC VT100 Keyboards Part 1 of 2
Function Press Function Press
TAB TAB PF13 N/A
BTAB N/A PF14 N/A
ENTER Keypad ENTER PF15 N/A
SYSREQ Keypad 3 PF16 N/A
CLEAR Keypad Period (.) |PF17 N/A
BACKSPACE BACKSPACE PF18 N/A
CHGDIS N/A PF19 N/A
INSERT Keypad 0 PF20 N/A
DELETE DELETE PF21 N/A
HOME N/A PF22 N/A
PA1 Keypad 1 PF23 N/A
PA2 Keypad 2 PF24 N/A
PA3 N/A PRINT N/A
SPACEOF N/A SAVES N/A
DOWN Down Arrow REPLS N/A
DDOWN N/A BTABW Ctrl- A
RIGHT Right Arrow EOF Ctrl-B
RRIGHT N/A SHELL Ctrl-C
LEFT Left Arrow QuUIT Ctrl-D
LLEFT N/A ERASE Ctrl—-E
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€789 Key Functions on DEC VT100 Keyboards Part2 of 2
Function Press Function Press
up Up Arrow FTABW Ctrl- F
UUP N/A ENDF Ctrl-G
NEWLINE RETURN BACKF Ctrl-K
PF1 PF1 LENDF Ctrl—L
PF2 PF2 NEWLINE Ctrl- M
PF3 PF3 FMARK Ctri—N
PF4 PFa4 NEXT Ctrl-0O
PF5 Keypad 7 POREST Ctrl-P
PF6 Keypad 8 RESET Ctrl-R
PF7 Keypad 9 REFRESH Ctrl-T
PF8 Keypad Minus (-) | DUP Ctrl - U
PF9 Keypad 4 DELWORD Cirl-W
PF10 Keypad 5 DOIA Ctrl - X
PF11 Keypad 6 JOBCTRL Ctrl-2Z
PF12 Keypad Comma (,)

Using e789 on DEC VT220 Keyboards
The following chart shows the default IBM AlX 3270 Host Connection Program/6000 key
functions on the DEC VT220 terminal keyboard. See €789 Special Keys on page 4-3 for a
description of the functions.

The DEC VT220 must be configured as follows, for the €789 process to function properly:

e VT220, 7-bit mode
¢ Keypad in application mode.

@789 Key Functions on DEC VT220 Keyboards Part 1 of 2
Function Press Function Press
TAB Tab PF13 F13
BTAB N/A PF14 F14
ENTER Keypad 0 PF15 Help
SYSREQ Keypad 1 PF16 Do
CLEAR Keypad Period (.) [PF17 F17
BACKSPACE Backspace PF18 F18
CHGDIS N/A PF19 F19
INSERT Find PF20 F20
DELETE Select PF21 Keypad 6
HOME Insert Here PF22 Keypad 7
PA1 Remove PF23 Keypad 8
PA2 Next Screen PF24 Keypad 9
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€789 Key Functions on DEC VT220 Keyboards Part 2 of 2
Function Press Function Press

PA3 N/A PRINT Keypad Minus (-)
SPACEOF Prev Screen SAVES Keypad 4

DOWN Down Arrow REPLS Keypad Comma (,)
DDOWN N/A BTABW Ctrl— A

RIGHT Right Arrow EOF Ctrl-B

RRIGHT N/A SHELL Ctrl-C

LEFT Left Arrow QUIT Ctrl-D

LLEFT N/A ERASE Ctri-E

UP Up Arrow FTABW Ctrl-F

UuP N/A ENDF Ctrl-G
NEWLINE Return BACKF Ctrl-K

PF1 PF1 LENDF Ctrl-L

PF2 PF2 NEWLINE Ctrl-M

PF3 PF3 FMARK Ctri—N

PF4 PF4 NEXT Ctrl-0O

PF5 Keypad 5 POREST Ctrl-P

PF6 Fé RESET Ctrl-R

PF7 F7 REFRESH Ctrl-T

PF8 F8 DUP Ctrl-U

PF9 F9 DELWORD Ctrl-W

PF10 F10 DOIA Cti—X

PF11 F11 JOBCTRL Ctri-Z

PF12 F12

Using €789 on WYSE WY-50 Keyboards
The following chart shows the default IBM AlIX 3270 Host Connection Program/6000 key
functions for the WYSE WY-50 terminal keyboard. See €789 Special Keys on page 4-3 for
a description of the functions.

The WYSE WY-50 must be configured as follows, for the €789 process to function properly:
o WY-50 Compatible Mode

€789 Key Functions on WYSE WY-50 Keyboards Part 1 of 2
Function Press Function Press

TAB Tab PF13 F13

BTAB Shift — Tab PF14 F14

ENTER Send PF15 F15

SYSREQ CLR Scrn PF16 F16
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€789 Key Functions on WYSE WY-50 Keyboards Part2 of 2
Function Press Function Press
CLEAR CLR Line PF17 N/A
BACKSPACE Del PF18 N/A
CHGDIS N/A PF19 N/A
INSERT INS Char PF20 N/A
DELETE DEL Char PF21 N/A
HOME Home PF22 N/A
PA1 PAGE Next PF23 N/A
PA2 Prev PAGE PF24 N/A
PA3 INS Line PRINT Print
SPACEOF DEL Line SAVES Ins
DOWN Down Arrow REPLS Repl
DDOWN N/A BTABW Ctri—-A
RIGHT Right Arrow EOF Ctrl-B
RRIGHT N/A SHELL Ctrl-C
LEFT Left Arrow QUIT Ctrl-D
LLEFT N/A ERASE Ctrl-E
upP Up Arrow FTABW Ctrl-F
UuP N/A ENDF Ctrl -G
NEWLINE Return BACKF Ctri-K
PF1 F1 LENDF Ctrl - L.
PF2 F2 NEWLINE Ctrl-M
PF3 F3 FMARK Ctri—-N
PF4 F4 NEXT Ctrl-0O
PF5 F5 POREST Ctrl-P
PF6 F6 RESET Ctrl-R
PF7 F7 REFRESH Ctrl-T
PF8 F8 DUP Ctrl-U
PF9 F9 DELWORD Citrl-W
PF10 F10 DOIA Ctrl - X
PF11 F11 JOBCTRL Ctrl-Z
PF12 F12
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Understanding the HCON Operator Information Area (OIA)

The last line on the display screen while using the IBM AIX 3270 Host Connection
Program/6000 is the Operator Information Area (OlA). It contains the following information:

Column
1t03
91017

21to 27

38
51 to 56
58
59
60to 79

Description

Readiness and System Connection Information
Input Inhibited Field Information

Input Inhibited Field Error Codes

Reminders — Comm. Check only. 603 Fatal Comm Check (Communication
Line Problems)

Insert Mode Field information

Internal Error Indicator Field Information
Session Name Field Information

Colon Separator

Session Use Field Information.

Readiness and System Connection information
The readiness and system connection field occupies columns 1 to 3 of the Operator
Information Area (OlA). The following table contains a list of the symbols, the column in
which they start, and the function of the symbols used in this field:

OIA: Readiness and System Connection Fields

Column | Symbol Description

1 4 3274 Control Unit and session are ready.

1 S 3174 Control Unit and session are ready.

1 1 4361 Integrated Work Station Adapter and session are
ready.

1 N 9370 Work Station Subsystem Controller and session
are ready.

1 8 5088 Graphics Control Unit and session are ready.

2 A The control unit is connected to the host under rule A.

3 " The session is working with the host application.
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Input Inhibited Field Information
The input inhibited field occupies columns 9 to 17 of the Operator Information Area (OIA).
The following table contains a list of the symbols, the column in which they start, and the
function of the symbols used in this field:

OlA: Input Inhibited Fields

Column | Symbol Description

9 X() The host system needs time to perform a function.
9 X SYSTEM | The host system locked the keyboard.

9 XMACHnnn | Hardware problem. The machine check number will

be in the ranges of 201-269, 290-299, and
601-699. (This is equivalent to the 3278/79 error
indicators X back-slash box, and back—slash box.)

9 X—=+z_nnn | Communication line problem. The communication
number will be in the range of 501-599. (This is
equivalent to the 3278/79 error indicator X broken
communication symbol.)

9 X PROGnnn | A programming error has been detected in the data
received from the host. The error number

will be in the ranges of 401-499, and

701-799. (This is equivalent to the 3278/79 error
indicator X PROG.)

9 X 7+ The last input is not accepted.
9 X -t The requested function is not available.
9 X<0> The cursor must be moved. ltis in a protected field and

an attempt has been made to enter, insert, erase, or
delete a character.

9 X0> An attempt has been made to enter more data into a
field than can fit into it.

9 X-S The symbol entered is not available.

Note: Selected Input Inhibited Field Error Codes are defined beginning on page 4-15.

Insert Mode Field Information
The mode field occupies column 38 of the Operator Information Area (OIA). The following
table contains the symbol, the column in which it starts, and the function of the symbol:

OIA: Insert Mode Field
Column | Symbol Description

38 A Insert mode is on.
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Internal Error Indicator Field Information
The internal error indicator field occupies columns 51 to 56 of the Operator Information Area
(O1A). This field notifies the operator that an error occurred during the operation of €789.
The following table contains the symbol, the column in which it starts, and the function of the

symbol:

OlA: Internal Error Indicator Field

Column | Symbol Description

51 ERRnnn Indicates an internal emulator error. nnn is the error
number. Record the error number and call your 1BM
representative.

Session Name Field Information
The session name field occupies column 58 of the Operator Information Area (OIA). The
following table contains the symbol, the column in which it starts, and the function of the
symbol:

OIA: Session Name Field

Column | Symbol Description
58 athrough z | The session name which is specified in the session
profile and is used to identify the session.

Session Use Field Information
The session use field occupies columns 60 to 79 of the Operator Information Area (OIA).
The following table contains the symbol, the column in which it starts, and the function of the
symbol:

OIlA: Session Use Field
Column | Symbol Description

60 session use | A character string which is specified in the session
profile and is used to identify the session.

Input Inhibited Field Error Codes
The following table lists possible Input Inhibited Field Error Codes, an explanation of the
problem, and user responses:

>OIA: Input Inhibited Field Error Codes Part1 0of 3

Error Code | Explanation User Response

670 Hardware timeout Please record the information and call your
IBM representative.

671 Device Initialization error | Please record the information and call your
IBM representative.

674 Hardware error Please record the information and call your
IBM representative.

706 Command chaining error | Press the RESET key to clear the error. If

the problem continues, record the
information and contact the host system
programmer.
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OIA: Input Inhibited Fieid Error Codes

Part2 of 3

Error Code

Explanation

User Response

706

750

752

755

Read Partition was
received while the device
was in retry state

Invalid 3270 command

Address out of range

Invalid character set

Press the RESET key to clear the error. If
the problem continues, record the
information and contact the host system
programmer.

Press the RESET key to clear the error. If
the problem continues, record the
information and contact the host system
programmer.

Press the RESET key to clear the error. If
the problem continues, record the
information and contact the host system
programmer.

Press the RESET key to clear the error. If
the problem continues, record the
information and contact the host system
programmer.

756
759
761

769

SF type invalid or
unsupported

Error in length given for
SF

Wrong pid value for this
SF

HCON internal error

Press the RESET key to clear the error. If
the problem continues, record the
information and contact the host system
programmer.

Press the RESET key to clear the error. If
the problem continues, record the
information and contact the host system
programmer.

Press the RESET key to clear the error. If
the problem continues, record the
information and contact the host system
programmer.

Press the RESET key to clear the error. If
the problem continues, record the
information and contact the host system
programmer.

770

771

772

773

HCON internal error

HCON internal error

HCON internal error

HCON internal error

Please record the information and call your
IBM representative.

Please record the information and call your
IBM representative.

Please record the information and call your
IBM representative .

Please record the information and call your
IBM representative.
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OlA: input Inhibited Field Error Codes Part3of 3

Error Code | Explanation User Response
774 HCON internal error Please record the information and call your
IBM representative.
775 HCON internal error Please record the information and call your
IBM representative.
776 HCON internal error Please record the information and call your
IBM representative.
777 Device address already | Please record the information and call your
enabled IBM representative.
778 Device address not Please record the information and call your
enabled IBM representative.
779 HCON internal error Please record the information and call your
IBM representative.
780 HCON internal error Please record the information and call your
IBM representative.
781 HCON internal error Please record the information and call your
IBM representative.
782 HCON internal error Please record the information and call your
IBM representative.
783 Selective reset issued The host has issued a selective reset.
Consult your local host administrator.
784 Power on reset in Press the RESET key to clear the error.
progress Continue with the host session.
785 Command reject Press the RESET key to clear the error.
| generated by 5088 Continue with the host session.
786 5088 detected operation | Press the RESET key to clear the error.
check Continue with the host session.
787 The Adapter has shut Please record the information and call your
down IBM representative.
799 HCON internal error Please record the information and call your

IBM representative

Other Possible Errors :
The preceding list of error codes represents the events most likely to occur. Itisnota
complete list of all possible 3270 errors. The complete list is in IBM Control Unit Reference
Summary documentation.

Related Information
The e789 command, e789cdef command, e789¢cln command, e789kdef command, fxfer
command, mkhcons command.
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HCON Introduction for System Management

The AIX 3270 Host Connection Program/6000 (HCON) is a software package that allows a
RISC System/6000 to communicate with one or more IBM System/370 computer systems.
Conceptual information about managing HCON is divided into four groups of information:

¢ Read the HCON Overview for System Management on page 4-19 to find out about the
parts of HCON and how they work on your system.

¢ Read the HCON Overview of System Management Tasks on page 4-33 to find out about
the tasks that need to be completed so that HCON can be used on your system.

¢ Read the HCON Host Configuration Overview on page 4-42 to find out how to set up a
System/370 host so that it can be used with HCON.

¢ Read the List of HCON System Management Information on page 4-50 for a list of
conceptual, procedural, and reference information about managing HCON.

For information about running HCON, read the HCON Overview on page 4-1. For
information about the HCON Applications Programming Interface (API), the HCON File
Transfer Programming Interface, and explicit and implicit logon procedures, read the HCON
Overview for Programming in Communications Programming Concepts.
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HCON Overview for System Management

The AlIX 3270 Host Connection Program/6000 (HCON) is a software package that allows a
RISC System/6000 to communicate with one or more IBM System/370 computer systems.
To communicate with a System/370 host, HCON establishes a session, which is a period of
activity with the host system.

HCON can be used to establish multiple sessions with IBM System/370 computers. Each
session emulates either a 3278/79 display or a 3286/87 printer. A session emulating a
display is known as a display session, while a session emulating a printer is known as a
printer session. HCON provides file transfer capabilities within display sessions. It also
includes an Application Programming Interface (API), which can be used to write programs
that communicate with a System/370 host.

Each user of HCON can have up 10 26 sessions, allowing one or more simultaneous
invocations of HCON to communicate with one or more hosts using different session
characteristics and communication protocols. The parameters defining the characteristics of
each session are established by a session profile.

HCON uses the 3270 Connection Adapter in Distributed Function Terminal (DFT) mode or
the System/370 Host Interface Adapter (HIA) to communicate with a System/370. If your
RISC System/6000 has both types of devices installed, users can use either device for
different HCON sessions. Sessions using the 3270 Connection Adapter are known as
non-SNA DFT sessions. Sessions using the HIA are known as HIA sessions.

The 3270 Connection Adapter can be used to emulate a display by establishing a non-SNA
DFT display session, or a printer by establishing a non-SNA DFT printer session. The HIA
adapter can be used to emulate a display by establishing an HIA display session.

Your system can have any combination of one to four 3270 Connection Adapters or one HIA.
Each 3270 Connection Adapter can support up to five sessions while the HIA can support up
to 16 sessions. Thus the maximum number of simultaneous sessions which can run on your
system is 36 (20 non-SNA DFT sessions and 16 HIA sessions), if you have all of the
necessary hardware installed and have host connections configured and available.

For further information about the parts of HCON and how they work on the RISC
System/6000, read Understanding HCON Users on page 4-20, Understanding HCON
Sessions on page 4-20, Understanding HCON Processes on page 4-29, and
Understanding the HCON File Transfer Process on page 4-31.

For information about the tasks that need to be completed so that HCON can be used on
your system, read the HCON Overview of System Management Tasks on page 4-33.

For a list of information in the database that is especially useful when managing HCON, read
the List of HCON System Management Information on page 4-50.

Related Information
HCON Host Configuration Overview on page 4-42 describes the configuration requirements
for a System/370 host that is to be used with HCON.

HCON Overview for Programming in Communications Programming Concepts discusses
programming with the HCON AP and File Transfer Programming Interface.
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Understanding HCON Users

Before you can use the AIX 3270 Host Connection Program/6000 (HCON), you must be
registered to HCON as an HCON user. An HCON user can define HCON session profiles
and then use HCON to:

o Establish display or printer sessions with a System/370 computer
¢ Use the HCON file transfer facility (the fxfer command) to transfer files
o Run programs written with the HCON API.

To define a new user to HCON, you must have root user authority. A root user can define an
HCON user with the smit hcon command or with the mkhconu command. To add or
remove an HCON user, specify the login name of the user to be added or removed. When
you add a user, the name you specify must be a valid AIX login name. When you remove a
user, the name you specify must be that of a registered HCON user.

HCON uses an Object Data Manager (ODM) database to store information about HCON
users. When an HCON user is registered, an entry for that user is created in the ODM
database, using the HCON system defaults for session information. Thereafter, each time
the user creates a new session, HCON changes the user’s defaults in the ODM database to
match the values set for the last session the user created.

For further information about creating HCON users, read Configuring HCON on page 4-35.

For further information about sessions, session profiles, and file transfers, read
Understanding HCON Sessions on page 4-20 and Understanding the HCON File Transfer
Process on page 4-31.

Related Information
Use the smit heon command to configure HCON with SMIT.

The root user can define an HCON user with SMIT or the mkhconu command, view a list of
HCON users with SMIT or the Ishconu command, and remove HCON users with SMIT or
the rmhconu command.

The e789 command, e789cIn command, e789cdef command, e789kdef command, and
fxfer command can be issued by HCON users.

Object Data Manager (ODM) Overview in General Programming Concepts discusses how
data is stored in the ODM, which is used to store HCON user information.

Understanding HCON Sessions

An HCON session is a period of activity with an IBM System/370 host computer. The HCON
€789 command, fxfer command, and Application Programming Interface (API) provide the
means to establish or connect to HCON sessions.

Depending on the hardware devices installed on the system, up to 36 sessions of HCON can
be running simultaneously (but with no more than 26 sessions per HCON user).

Each session has a session profile. Before invoking the HCON emulator or file transfer, or
programs written with the API, each user must create at least one session profile. Then,
when invoking one of the functions of HCON, the user specifies which session profile to use.
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Display Sessions
Display sessions allow users to emulate a 3278/79 display terminal connected to an IBM
System/370 host computer. At the beginning of the session, it is as if the terminal had just
been turned on. The user can log on to the host, run programs on the host, and transfer files
between the RISC System/6000 and the host.

HCON supports two types of display sessions, non-SNA DFT sessions and HIA sessions.
These sessions differ primarily in the type of device used to connect to the System/370 host
computer. Non-SNA DFT display sessions use the 3270 Connection Adapter in Distributed
Function Terminal (DFT) mode. HIA display sessions use the System/370 Host Interface
Adapter (HIA).

Printer Sessions
An HCON printer session allows a user to emulate a 3286/87 printer. With a printer session,
an HCON user can print files from the host computer on a printer attached to the RISC
System/6000, or store these files in printer form in a file on the RISC System/6000.

HCON supports one type of printer session, the non-SNA DFT printer session. This session
uses the 3270 Connection Adapter in Distributed Function Terminai (DFT) mode to connect
to the host computer.

For further information about session profiles and their characteristics, read Understanding
HCON Session Profiles on page 4-21.

For information about steps you can take if a session is interrupted, read Working with
Interrupted HCON Sessions on page 4-40. For information about file transfers, read
Understanding the HCON File Transfer Process on page 4-31.

Related Information
The €789 command, fxfer command, and HCON API use HCON sessions and session
profiles. Understanding the AIX Interface for HCON in Communications Programming
Concepts discusses how the HCON API uses sessions.

Understanding HCON Session Profiles

An HCON session profile establishes certain defaults that affect the way HCON runs. Each
HCON user can have up to 26 session profiles, each designated by a lowercase letter of the
alphabet.

Session profiles are stored using the Object Data Manager (ODM). The ODM stores data in
object classes. Associated with each HCON user are two object classes. The object classes
consist of four files in the user's $HOME directory. These files are created when a user is
registered as an HCON user. Session profiles for the user are stored in the
$HOME/usrprofs and $HOME/usrprofs.vc object class files. The defaults for that user’s
session profiles are stored in the $HOME/usrdflts and $HOME/usrdfits.vc object class
files. Global defaults for HCON sessions are stored in object class files in the /usr/lib/hcon
directory, along with a list of registered HCON users.

When a session profile is created, the data specified for the profile is stored in the usrprofs
object class. Values for options that were not specified are taken from the usrdfits object
class. Then, the new session profile is used to update the usrdflts object class. Thus the
values specified for the new profile become the user’s defaults for future profiles of that type.

Session profiles can be created and modified with the smit hcon command or with the
mkhcons and chhcons commands. To list existing session profiles from the command line,
use the Ishconp command. To list the parameters of an existing session profile from the
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command line, use the Ishcons command. To remove a session profile from the command
line, use the rmhcons command. (You can also use the smit hcon command to perform
these functions.) To find out the session type of an existing profile, use the clhcons
command.

A session profile can define either a printer session or a display session. Each profile
contains a number of characteristics, depending on the type of session the profile defines.
Each characteristic, other than the session type, has an associated field in the SMIT session
profile dialogs. in the mkhcons and chhcons commands, each profile characteristic is
associated with a flag.

A SMIT dialog shows only the characteristics appropriate to the type of session you are
creating. If you use the mkhcons or chhcons command, however, specifying a printer
session characteristic when defining a display session generates an error message.
Likewise, specifying a display session characteristic when defining a printer session
generates an error message.

Following are descriptions of the characteristics common to all session profiles, ,
characteristics for display session profiles, and characteristics for printer session profiles. -

Characteristics Common to All Session Profiles
Session profiles for both display and printer sessions define the following:

+ Name of the user to whom the session belongs
e Session type

o Session name and session use

¢ Type of communication device to be used

¢ Files to use for color and keyboard definitions

¢ National language table to use for ASCII-EBCDIC translation.

HCON User Name
The HCON user name specifies the AIX login name of the owner of the session to be
shown, created, modified, or removed. The login name specified must be that of a registered
HCON user. In SMIT, the defauit is shown in the dialog field. With the session profile
commands such as mkhcons and Ishcons, the user name defaults to the current login
name.

Session Type
The session type specifies whether the profile is for a non-SNA DFT printer session, a
non-SNA DFT display session, or an HIA display session. Once the session profile has been
created, the session type cannot be changed.

When you create a profile using SMIT, you can choose from a list of available session types.
The list differs depending on how you entered the HCON session configuration dialog. If you
entered it from an adapter configuration menu, only the types of sessions for that adapter
are shown. If you entered the dialog from the HCON configuration menu, all session types
are shown.

When using the mkhcons command to create a session profile, specify the session type
with the =t flag. To find out the type of an existing session profile from the command line, use
the clhcons command or the Ishcons command.

4--22 Communication Concepts and Procedures



Session Name
Each HCON session has a unique name, which is a single character in the range of a
through z. Capital letters are interpreted as lowercase letters. When you define a session,
the name you specify must not be the name of a previously defined session profile for the
user.

The session name must be specified. Once the session has been defined, the session name
cannot be changed. However, sessions that already exist can be reconfigured.

In SMIT, the session name for a new session defaults to the first available letter in the range
of a through z. There is no default session name for other options, such as reconfigure or
remove. In addition, there is no default session name for profiles created without SMIT.

The mkhcons command does not provide a default for the session name. When defining a
session with the mkhcons command at the command line, you must specify a session
name with the —n flag. Use the Ishconp command to find out which session names have
already been used.

Session Use
The session use, which is optional, is a string of up to 20 ASCII characters. It is intended to
help identify the session profile. The string you enter for the session use is shown in the
Operator Information Area (OIA) when a session is running, and in lists of sessions
produced using either SMIT or the Ishconp command. The default for the session use is
blank. :

Communication Device
This characteristic specifies the communication device name, which can be up to 10
characters long. For non-SNA DFT display and printer session profiles, the device name is
the IBM 3270 Connection Adapter device name (3270cX, where X can be one of the
numerals 0 through 7). For HIA display session profiles, the device name is hia0.

The communication device is defined either automatically during the first IPL after the device
has been plugged into the system or manually using the smit devices command. A
communication device does not have to be defined to be specified in a session profile.
However, it must be defined before the HCON session can be run using the device name
specified.

The communication device may not be omitted. Its default is 3270¢c0 for non-SNA DFT
sessions or hia0 for HIA sessions.
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Country

The country indicates the code page to be used for ASCII-EBCDIC translation. The default
value is determined by the value of the LANG environment variable at the time the user is
registered as an HCON user. If the LANG variable is not set or has an invalid value, United
States is used as the default.

The following values are valid for the country:

Code Pages for ASCII-EBCDIC Translation
Value of the LANG Command line
Country variable abbreviation
United States En_US USA
German/Austria Gr_GR GER
Belgium Du_BE, Fr_BE,Gr_BE BEL
Denmark Da_DK DEN
Norway No_NO NOR
Finland Fi_SU FIN
Swiss French Fr_SW SWF
Swiss German Gr_SwW SWG
Sweden Sv_SV SWE
ltaly T ITA
Japan (Latin) Jp_dJP JAP
Portugal Po_PO POR
Spain / Latin Sp_SP SPA
America
United Kingdom En_UK UK
France Fr_FR FRA
Canada Fr_CF CAN
Keyboard Table

Color Table

The keyboard table, which can be up to 1024 characters long, specifies the file containing
the keyboard definition table to be used for the session. The specified table tells HCON
where emulator keys are mapped on the keyboard. For example, it tells HCON which key on
the keyboard should act like the Clear key found on a 3278/79 display. The table is built
using the keyboard definition command, e789kdef. The default table is the
fusr/lib/hcon/e789_ktbl file, which is installed with HCON.

The color table, which can be up to 1024 characters long, specifies the file containing the
color definition table to be used for the session. The specified table tells the emulator the
colors and attributes to be used for each 3270 field and character attribute. The table is built
using the color definition command, e789cdef. The default table is the
/usr/lib/hcon/e789_ctbl file, which is installed with HCON.
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Characteristics for Display Session Profiles
For a display session, the session profile also defines:

Host Type

Type of operating system on the host computer
Type of 3270 model to emulate
Login ID on the System/370 host

Names of files in which the emulator saves the host display when the SAVES and REPLS
functions are used

Name of the file transfer program on the System/370 host

Default direction for file transfers (upload to the System/370 or download from the
System/370)

Length of time the file transfer program waits for more transfer requests before logging off
from the host or disconnecting from the emulator session

Length of time the file transfer program attempts to recover a failed file transfer
AUTOLOG node ID, AUTOLOG trace, and AUTOLOG timeout for implicit logons

Communication buffer size for file transfer and API.

The host type characteristic specifies the type of operating system used by the System/370
host computer. It is used by the file transfer program and the API. The following values are
valid:

TSO  System/370 is running an MVS/TSO operating system (default).
CMS System/370 is running a VM/CMS operating system.
3270 Model (Rows x Columns)

This characteristic specifies the 3270 model to be emulated. The number of rows and
columns is also displayed. Following are the valid values:

2
3
4
5

3278/79 model 2: screen size is 24 rows by 80 columns (default)
3278/79 model 3: screen size is 32 rows by 80 columns

3278/79 model 4: screen size is 43 rows by 80 columns

3278/79 model 5: screen size is 27 rows by 132 columns.

Note that the actual emulator screen contains one more row than indicated in the preceding
list. The extra row contains the Operator Information Area (OlA).

Except on ASCII terminals, the emulator will not bring up a session unless the entire
emulator screen fits on the physical display (or window). Only model 2 sessions will run on
ASCII terminals. In such sessions, either row 24 or the OIA is displayed on the bottom row of
the display, and the operator can switch back and forth between them.

If the display (or window) is larger than that of the specified model, the OIA is displayed on
the last row, and the emulator screen is displayed in the upper left-hand corner of the
physical screen (or window).

File Used by SAVES Key
This characteristic defines the save file name, which can be up to 1024 characters long.
Each time the SAVES key is pressed, the current screen is appended to the file identified by
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the save file name. The actual file name is the specified name concatenated with a period
and the session name. For example, if /u/rps/save is specified as the file name and the
name of the session is a, screen images are appended to the /u/rps/save.a file. The
default name of the save file is the $HOME/e789_save file.

File Used by REPLS Key

This characteristic defines the replace file name, which can be up to 1024 characters long.
Each time the REPLS key is pressed, the current screen is used to replace the contents of
the file identified by the replace file name. The image replaces any data in the file, including
previously saved screen images. The actual file name is the specified name concatenated
with a period and the session name. For example, if /u/rps/replace is specified as the
file name and the name of the session is a, the screen image is placed in the
/u/rps/replace. a file. The default name of the replace file is the SHOME/e789_repl file.

Host Login ID
The host login ID specifies a System/370 login name of up to eight characters to be used by
the file transfer program and API for implicit logons using the AUTOLOG or LAF facility. The
host login ID may be left blank, which is the default.

Host File Transfer Program
The host file transfer program can be up to 8 characters long and specifies the System/370
file transfer program name. The default depends on the country specified by the value of the
LANG environment variable at the time the user is registered as an HCON user. If the
LANG variable is not set or has an invalid variable, the IND$FILE program is used as the
defaultt.
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Following are the default values for the host file transfer program for each supported value of
the LANG variable:

Host File Transfer Programs for Specific Countries
Value of the LANG Default host file

Country variable transfer program
United States En_US INDSFILE
German/Austria Gr_GR INDSFILE

| Belgium Du_BE, Fr_BE, Gr_BE INDS$FILE
Denmark Da_DK INDAFILE
Norway No_NO INDAFILE
Finland Fi_SU INDAFILE
Swiss French Fr_SW INDS$FILE
Swiss German Gr_SW INDS$FILE
Sweden Sv_SV INDAFILE
Italy tIT INDS$FILE
Japan (Latin) Jp_JP IND¥FILE
Portugal Po_PO INDSFILE
Spain / Latin Sp_SP IND$FILE
America
United Kingdom En_UK INDEFILE
France Fr_FR IND$FILE
Canada Fr_CF INDS$FILE

File Transfer Direction
This characteristic specifies the default file transfer direction. Its value should indicate the
direction most often used during file transfer. The default value is down.

File Transfer Wait Period
The file transfer wait period specifies the amount of time, in minutes, that the file transfer
dfxfer process waits for more file transfer requests before logging off from the host
computer or disconnecting from the emulator session. If the dfxfer process is running in
implicit mode, the associated session also remains logged on to the host during this period.
If the wait period ends and no requests have been received, the dfxfer process disconnects
from the session if running explicitly, or logs off the host and terminates the session if
running implicitly.

The wait period must be a number of minutes up to 999. A value of 0 (zero) is the default
and indicates that the dfxfer process should exit imnmediately after completing the last file
transfer.

A value of 999 indicates that the dfxfer process should never terminate. For implicit file
transfers, a value of 999 causes the associated session to remain logged on to the host
indefinitely, or until it is terminated.
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File Transfer Recovery Time ‘
The file transfer recovery time specifies the length of time, in minutes, that the file transfer
dfxfer process should attempt recovery during file transfer. The recovery time must be a
number of minutes up to 999. The recovery time is only in effect when the file transfer
process has performed an implicit logon to the host. A value of 0 (zero) is the default and
indicates that no recovery should be performed.

AUTOLOG Node ID
The AUTOLOG node ID, which can be up to 18 characters, specifies the AUTOLOG profile
to be used by the AUTOLOG facility. An AUTOLOG profile must be created before an
implicit logon using AUTOLOG is attempted by file transfer or an APl program. The
AUTOLOG node ID may be left biank, which is the default. Leaving it biank when there is a
Host Login ID specified indicates that LAF is the preferred implicit logon procedure.

AUTOLOG Trace
The AUTOLOG trace specifies whether a trace should be sent to standard output during an
implicit host logon using AUTOLOG. The trace contains a listing of the AUTOLOG procedure
followed by the status of each step executed during the logon process. If you choose yes, a
trace is issued during implicit logons performed with AUTOLOG. The defauit value is no.

AUTOLOG Timeout
The AUTOLOG timeout, which can be up to 99 seconds, specifies the maximum amount of
time, in seconds, that the AUTOLOG facility waits for a specified prompt to be sent from the
host system.

If the specified prompt is received before the timeout period is complete, the AUTOLOG
facility immediately sends the specified input to the host and proceeds to the first of the next
events. If the timeout period is completed without receiving the prompt, the AUTOLOG
facility proceeds to the next unsuccessful event number. A value of 0 (zero), which is the
default, indicates that the next step should be performed immediately.

Maximum I/O Buffer Size (Bytes)
The I/O buffer size specifies the maximum size, in bytes, of the session’s communication
buffer used during file transfer and API/API or API/API_T operations.

If the number specified for the I/O buffer size is larger than the buffer size specified during
the configuration of the communication device, the specified maximum size is ignored and
the communication buffer size is used instead.

The maximum value that can be given for the I/O buffer size is 32767 bytes. The default for
the maximum I/O buffer size is 3456 bytes, which is the largest value that can be used when
running a file transfer, API/API, or API/API_T operation through the pvm or passthru facility
on the host system.

Warning: If the default of 3456 bytes is not used while the operation is going through the
passthru or pvm facility, unknown results can occur, especially concerning PROG checks
on the emulator.

Characteristics for Printer Session Profiles
For a printer session, the session profile defines:

¢ Local printer name
+ Name of the local file in which to store printer output
¢ Controller port address.
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Printer Local Name
The three-character printer local name specifies the name of the local printer used by the
emulator to service print requests from the host. The printer need not have been previously
set up before being specified in a session profile. However, it must be set up before the
HCON emulator is invoked with the session you are defining. The printer local name defaults
to 1p0.

The local printer name can be left blank. Either a local printer name or a file to store printer
output must be specified, but not both.

File To Store Printer Output
The file to store printer output, which can be up to 1024 characters long, specifies the name
of the file in which to store printer output instead of spooling it to a physical printer.

The printer output file can be left blank, which is the default. Either a printer output file or a
printer local name must be specitied, but not both.

Controller Port Address
"~ The two-character controller port address specifies the logical port number where the coaxial
cable from the 3270 Connection Adapter is attached to the 3174 or 3274 Control Unit, 4361
Work Station Adapter, or 9370 Work Station Subsystem Controller.

The controller port address entry is the last five low-order bits of the network or terminal
address used by the host. The bits are represented by a two-character hexadecimal number
in the range of 00 to 1F. The 3270 Connection Adapter printer address must also be
configured with the same hexadecimal number. This can be done using the smit devices
command. The controller port address may not be left blank; the default value is 00.

For further information about setting up session profiles, read Configuring HCON on page
4-35.

Related Information
To work with session profiles using SMIT, run the smit hcon command.

To set up a session profile for HCON, use SMIT or the mkhcons command. To modify an
existing profile, use SMIT or the chhcons command.

To list existing session profiles, use SMIT or the Ishconp command. To list the parameters
of an existing session profile, use SMIT or the Ishcons command. To find out the session
type of an existing profile, use the clhcons command.

To remove a session profile, use SMIT or the rmhcons command.

Understanding HCON Explicit and Implicit Logon in Communications Programming
Concepts discusses AUTOLOG and LAF.

Understanding the HCON API in Communications Programming Concepts discusses how
the API uses sessions and session profiles.

Object Data Manager (ODM) Overview in General Programming Concepts discusses the
ODM database, which is used to store HCON user and session profile information.

Understanding HCON Processes

The HCON emulator consists of a parent process (the e789 process) and child processes
(the e789x processes). Each time the €789 command is invoked, an €789 process is
started. The €789 process then starts an instance of the e789x process for each session.
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For example, the command €789 bdh starts one instance of the e789 process and three
instances of the e789x process, one each for sessions b, d, and h.

Although each instance of the €789 process manages the e789x processes associated with
it, each invocation of the 789 process runs independently of the other instances of the e789
process which may have been invoked on the same system.

The hcondmn subsystem provides a systemwide focal point to coordinate the various
HCON sessions and negotiate conflicts. The subsystem assigns a unique identifier to each
session, providing the e789, e789cIn, fxfer, and HCON API programs with a label
identifying that session on the RISC System/6000.

In addition, the HCON file transfer starts a separate child process. This process, the dfxfer
process, is invoked whenever a file transfer is begun by either the fxfer command, the fxfer
function, or the g32_fxfer function.

The hcondmn Subsystem
The hcondmn subsystem is a process that is invoked at IPL time on any system where the
HCON program has been instalied. The HCON install process places instructions in the
inittabs file so that the System Resource Controller (SRC) starts the hcondmn subsystem
each time the system is turned on. The subsystem can also be started using the
sthcondmn command.

The subsystem remains in a wait state until requests from HCON internal components
arrive. Any process that attempts to establish an HCON session communicates with the
hcondmn subsystem to register the session. The hcondmn subsystem:

¢ Resolves session name conflicts at session startup.

¢ Maintains and manages internal software structures such as queues, shared segments,
and logical terminal names for each HCON session on the system.

» Makes interfaces to the sessions available on request of HCON applications so that
interaction with the session or sessions is possible.

¢ Removes the resources associated with each session when that session is terminated.

The hcondmn subsystem can be stopped and started using commands. To stop the
subsystem, use the stopsrc command, as follows:

stopsrc —s hcon
Warning: The heondmn subsystem should normally be stopped only under directions from

IBM Customer Support or when installing or updating HCON software. Be sure all HCON
activity has ceased before stopping the heondmn subsystem.

To start the subsystem, use the sthcondmn command, as follows:

/usr/lib/hcon/sthcondmn

The €789 Process

One instance of the HCON 789 process is invoked each time the emulator is started using
the €789 command.

The 789 process contacts the hcondmn subsystem to establish the requested session or
sessions. The hcondmn subsystem sets up and allocates the appropriate storage space for
each session and passes a return code to the e789 process. Then, the e789 process
creates an e789x child process for each HCON session.
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The e789x Process
One instance of the e789x child process is started for each HCON session on the system.
The e789x process can be started by the e789 process, by an HCON file transfer executed
with an implicit logon, or by an HCON API program executed with implicit logon. The e789x
process attaches to the storage space that has been set up for that session by the
hcondmn subsystem.

For further information about the dfxfer process, read Understanding the HCON File
Transfer Process on page 4-31.

For information about sessions, read Understanding HCON Sessions on page 4-20.

Related Information
Processes Overview in General Concepts and Procedures discusses AlX processes.

The following commands invoke and stop HCON processes: the fxfer command, e789
command, and e789¢cln command.

The sthcondmn command is used to start the hcondmn subsystem. The stopsrc
command stops the subsystem.

Understanding the HCON File Transfer Process

The HCON file transfer program allows you to transfer files between a RISC System/6000
and a System/370 host. The host operating system may be either VM/CMS or MVS/TSO,
with the corresponding version of the IBM 3270 File Transfer Program (IND$FILE) installed.
The file may be transferred from a RISC System/6000 to a host (uploading) or from the host
to the RISC System/6000 (downloading). The HCON file transfer supports transfer of either
text or binary data.

The file transfer program consists of two modules, the fxfer process and the dfxfer process.
The fxfer process can be started from the command line by the fxfer command. It can also
be started by the fxfer function in a program using the HCON file transfer programming
interface or by the g32_fxfer function in a program using the HCON API. The fxfer process
interprets the file transfer requests, forms file transter request queues, and sends the
requests to the appropriate dfxfer process. The status of the file transfer operation can be
reported to a terminal or a file (if invoked with the fxfer command), or to a program (if
invoked by a program).

The dfxfer process transfers the files. Each dfxfer process is associated with one display
session of HCON. Multiple file transfer requests using the same session are queued to the
same dfxfer process. The dfxfer process can remain logged on to the host indefinitely,
based on the file transfer wait period specified in the session profile.

File transfer may be invoked either synchronously or asynchronously. If the file transfer is
asynchronous, the operator can start additional file transfers without waiting for the first one
to complete. Each request is placed in the queue used by the dfxfer process that is
associated with the appropriate display session. Up to 580 file transfers can be queued at
any one time.

File transfers can use either implicit or explicit logons. When using an explicit logon, the user
must establish a session with the host and log on before starting the file transfer.

Using implicit logon, the fxfer process checks for the appropriate session. If the session
exists, the fxfer process connects to that session and starts the dfxfer process, which does
the file transfer. If the session does not already exist on the RISC System/6000, the fxfer
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process starts the dfxfer process, which then starts the session by starting an e789x
process, logs on to the host, transfers the file, logs off the host, and terminates the session.

Note: If the requested session exists, it could have been started explicitly with the 789
command, or implicitly by a previous file transfer.

The file transfer can be interrupted by the operator before it is completed. A file transfer may
also be interrupted by any unrecoverable communication error. When interrupted, the state
of the transfer is saved. The transfer can then be restarted without loss of data. See Working
with Interrupted HCON File Transfers on page 4-39.

When users frequently perform similar file transfers to the same host, a shell procedure can
be developed to specify the parameters and minimize user interaction with the file transfer
process. How to Create HCON File Transfer Shell Procedures on page 4-63 discusses such
procedures.

For information about restarting file transfers, read Working with Interrupted File Transfers
on page 4-39..

Understanding the HCON File Transfer Programming Interface in Communications
Programming Concepts discusses developing file transfer programs using the fxfer function.
Understanding the HCON APl in Communications Programming Concepts discusses setting
up an API program using the g32_fxfer function.

Related Information
Understanding HCON Explicit and Implicit Logon in Communications Programming
Concepts discusses implicit logon procedures.

How to Create HCON File Transfer Shell Procedures on page 4-63.
The fxfer command starts file transfers.
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HCON Overview of System Management Tasks

Before HCON can be used on your system, the adapters that you are using to communicate
with the System/370 must be installed and configured, and a physical connection to the
System/370 must be set up. Additionally, HCON and the HCON Message Catalog (MRI)
must be installed, and HCON must be configured. Installing and Updating HCON on page
4-33 and Configuring HCON on page 4-35 discuss setting up HCON on the RISC
System/6000.

Also, each IBM System/370 with which a session is to be established must be correctly
configured. Additionally, if the HCON APl is to be used, it must be installed on the
appropriate System/370 computer systems and made accessible to each login ID that will be
using it. The HCON Host Configuration Overview on page 4-42 discusses host configuration
requirements.

Typically, after a session is established with a System/370 computer, the user must log in.
This is known as an explicit logon. However, HCON users can use automatic logons, or
implicit logons, in conjunction with HCON file transfer or HCON API applications. For implicit
logons, an automatic logon procedure must be defined using either the AUTOLOG facility or
the Logon Assist Feature (LAF). Understanding HCON Explicit and Implicit Logon in
Communications Programming Concepts discusses using the AUTOLOG and LAF facilities
to log in to a host system.

HCON can be customized, allowing users to change the way 3270 field and character
attributes are displayed and the way emulator keys are mapped on the keyboard. These
changes are made by creating customized color and keyboard definition files and then
specifying these files in a session profile. Customizing HCON on page 4-37 discusses
changing HCON to fit individual preferences.

It may be necessary to change HCON configuration from time to time. For example, it may
be necessary to add or delete HCON users or change session profiles. Occasionally, if a
session or file transfer is interrupted (for example, because the connection with the host is
lost), the HCON user or the root user may need to clean up the session’s system resources
and processes or restart the file transfer. Maintaining HCON on page 4-39 discusses these
tasks.

For a list of information in the database that is especially useful when managing HCON, read-
the List of Information about HCON System Management on page 4-50 .

Installing and Updating HCON

Installing HCON
Before HCON can be run on a RISC System/6000, the following must be installed:

¢ HCON Software
¢ HCON Message Catalog (MRI)

e One or more adapters used to connect to a System/370 host.
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HCON Software

HCON MRI

The root user can install the HCON system by using either the System Management
Interface Tool (SMIT) or the installp command. When the HCON installation process is run,
it:

o Backs up any files that will be overwritten by the new installation.
¢ Installs the new files.

e Adds HCON configuration menus to the SMIT menus and HCON databases using the
Object Data Manager (ODM).

¢ Adds commands to the System Resource Controller (SRC) to start the hecondmn
subsystem at system startup.

If the installation was unsuccessful for any reason, the procedure removes any new files that
have been installed and replaces them with the old files. (This does not, however, guarantee
that the previous version of HCON will work.)

In addition to installing HCON itself, you must also install the HCON message catalog, also
known as the Machine Readable Information (MRI). The MRI provides HCON messages in
the appropriate national language for your system. It is possible to install HCON messages
for more than one national language. When multiple MRls are installed, the first MRI
installed on the system becomes the primary default MRI for HCON. To use another MR,
the user must set the LANG environment variable to the appropriate national language. The
HCON MRl is usually instalied at the same time as the HCON software.

Adapters for HCON

Next Steps

Before HCON can be run on your system, you must install and configure either a 3270
Connection Adapter or a System/370 Host Interface Adapter (HIA). You can install the
adapter either before or after you install the HCON software and MRI, but you cannot run
HCON until at least one adapter is installed. The adapters are installed and configured the
first time you IPL your system after attaching the adapter hardware. Use SMIT to modify the
adapter configuration as needed.

To complete setting up HCON, you must configure HCON on the RISC System/6000 and the
System/370 host.

Note: Before using HCON API programs to contact a System/370 host, the HCON Host
API must be installed on the System/370 host. To install it, you must be able to
establish an HCON session with that host and log in. Thus, you must configure
HCON on both the RISC System/6000 and the host before installing the host API.

Installing HCON in a Codeserver Environment

The HCON software can be installed on a codeserver and run from a client of the server. In
a codeserver environment, the adapter used to communicate with the System/370 host must
be installed on the client. In addition, the System Resource Controller (SRC) and the ODM
database must be installed on the client. Finally, HCON configuration must be done on the
client, not on the codeserver.
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Updating HCON
Occasionally the HCON software needs to be updated. Use SMIT or the updatep command

to update the software. The update procedure goes through the same series of steps as the
install procedure for HCON software.

For further information about installing and updating HCON, read the procedures How to
Install HCON on page 4-53 and How to Set Up HCON in a Codeserver Environment on
page 4-58.

Related Information
Understanding the Host Interface for HCON APl in Communications Programming Concepls
discusses installing the Host API.

How to Install the HCON MVS/TSO Host API, How to Install the HCON VM/CMS Host APl in
Communications Programming Concepts.

The installp command and updatep command can be used to install and update HCON.

Devices in SMIT in the SMIT QOverview in General Concepts and Procedures is the section
of SMIT used to configure the adapters used with HCON.

Configuring HCON

In order for HCON to establish a session with a host computer, it must have information
about both the user running the session and the session itself. The configuration of HCON
provides this information.

For HCON to have the necessary information about the user, the root user must register
each user. When the user is registered, HCON stores the user’s login ID in an Object Data
Manager (ODM) database in the /usr/lib/hcon directory. In addition, HCON creates two
ODM object classes: the usrprofs class and the usrdflts class, that are used to store the
user's session profiles. The usrprofs class consists of the $HOME/usrprofs and
$HOME/usrprofs.vc files. The usrdflts class consists of the $HOME/usrdflts and
$HOME/usrdflts.vc files.

In addition to being registered, each HCON user must have at least one session profile
defined before using HCON. The HCON programs consult the profile for information about
the host and options to use. HCON users can define session profiles for themselves. In
addition, the root user has the option of defining session profiles for any HCON user.

Registering HCON Users
You must be the root user to register an HCON user. The user you are registering must
already be a valid AIX user. SMIT provides online help for the HCON administrative
functions. These functions allow a user with root authority to add, remove, and list HCON
users. In addition, using a shell procedure created by SMIT can be useful when you are
defining the same users on more than one system. To start SMIT for use with HCON, run the
smit hcon command.

Alternatively, you can add users at the command line with the mkhconu command, remove
them with the rmhconu command, and list them with the Ishconu command.
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Defining HCON Session Profiles
If you are an HCON user, you can define session profiles for yourself. If you wish to define
profiles for another user without logging in as that user, you must be the root user. Each user
for whom you are creating profiles must have been registered as an HCON user.

SMIT provides HCON user functions. These functions allow you to add, change, remove,
and list session profiles for the current user. A user with root authority can also work with
profiles belonging to any HCON user. The SMIT dialogs provide online help and allow you to
select session characteristics from lists of options rather than entering flags at the command
line. In addition, using a shell procedure created by SMIT can be useful when you are
defining multiple profiles. To start SMIT for use with HCON, run the smit hcon command.

Alternatively, you can work with session profiles from the command line. Use the mkhcons
command to create a session profile or the chhcons command to change an existing profile.
The Ishconp command lists a user’s session profiles, the Ishcons command lists the
characteristics of a session, and the rmhcons command removes a session profile.

For further information about configuring HCON, read the procedure How to Configure
HCON on page 4-56.

Related Information
To start SMIT for use with HCON, use the smit hcon command. The smit command also
discusses using the SMIT log file to create shell procedures.

The mkhconu command registers HCON users. The rmhconu command removes HCON
users. The Ishconu command lists HCON users.

The mkhcons command creates a session profile. The chhecons command changes an
existing session profile. The Ishconp command lists a user’s session profiles. The Ishcons
command lists the characteristics of a profile. The rmhcons command removes a session
profile. The clhcons command displays the session type of an existing profile.

HCON Host Configuration Overview on page 4-42 discusses System/370 host configuration
requirements.

Understanding HCON Explicit and Implicit Logon in Communications Programming
Concepts discusses setting up AUTOLOG and LAF profiles used to log in to a host system.

List of HCON Configuration Options

The System Management Interface Tree (SMIT) provides the following options for HCON
configuration. To start SMIT for use with HCON, issue the smit hcon command.

Administrative Functions
These functions allow a user with root authority to add, remove, and list HCON users.

Add an HCON User

Adds a user to HCON and sets the user’s defaults to match the system defaults. The user
must be an AlX user and must not be already defined to HCON. You must have root
authority to use this option.

Remove an HCON User
.Removes a specified HCON user and all of that user's HCON session profiles. You must
have root authority to use this option.
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List HCON Users
Lists the login names of all users who have been defined to HCON. You must have root
authority to use this option.

User Functions
These functions allow you to add, reconfigure, remove, and list session profiles for the
current user. A user with root authority can work with profiles belonging to any HCON user.

Reconfigure a Session
Modifies an existing HCON session profile belonging to the current user. If you have root
authority, you can also use this option to modify a profile belonging to any HCON user.

Reconfigure non-SNA DFT Display Session
Modifies the profile of a non-SNA DFT display session.

Reconfigure HIA Display Session

Modifies the profile of an HIA display session.

Reconfigure non-SNA DFT Printer Session

Modifies the profile of a non-SNA DFT printer session.

Remove a Session
Removes a session profile for the current user. If you have root authority, you can also use
this option to remove a profile belonging to any HCON user.

Show Session Characteristics
Displays all the characteristics of a specified session profile belonging to the current user. If
you have root authority, you can also use this option to display the characteristics of a profile
belonging to any HCON user.

Add a Session
Creates an HCON session profile for the current user. If you have root authority, you can
also use this option to create a profile for any HCON user.

List all Sessions
Lists the name and session use of all defined HCON session profiles belonging to the
current user. If you have root authority, you can also use this option to list the profiles
belonging to any HCON user.

Customizing HCON

Several aspects of the HCON system can be customized. They are:

e The colors and highlighting used on your terminal to display 3270 field and character
attributes

e The keys you use to designate 3270 and HCON functions

o The names you use to define the keys, functions, colors, and attributes when customizing
HCON

e The type of terminal you use with HCON.
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Customizing Color and Keyboard Definition Tables

The HCON color and keyboard definition utilities can be used to customize the way 3270

field and character attributes are displayed on your terminal, and the location on the
keyboard to which emulator keys are mapped.

Using color customization you can, for example:

e Change the background and foreground colors of the status line (on a color terminal).
o Set 3270 unprotected normal fields to blink (if blink is supported on your terminal).
Using keyboard customization you can, for example:

Set a control key sequence on your system to delete a word when editing a host file.

Set a key on your keyboard to have no function on the host.

Set a key on your keyboard to produce a superscript or subscript on the host.

Set a key on your keyboard to produce a character such as a ¢ (c cedilla) or * (umlaut) on
the host.

Someone with write access to the /usr/lib/hcon/e789_ctbl and /usr/lib/hcon/e789_ktbl
files can customize these tables for the entire HCON system since definitions in these two
files become the default for the system. Additional binary color and keyboard definition
tables can also be stored in the /usr/lib/hcon directory (or another directory to which all
HCON users have access) for use by all users on the system.

In addition, individual users can make their own customized tables to override system
defaults. A user can have multiple customized tables, which can be named with any valid
AlX file name and stored in any directory. The color and keyboard tables to be used for a
particular session are determined by the profile for that session.

For further information, see the procedures How to Customize the HCON Keyboard
Definition Table on page 4-60 and How to Customize the HCON Color Definition Table on
page 4-59.

Changing Color, Key, and Attribute Names

HCON provides files listing the color, key, and attribute names that are used to customize
the color and keyboard definition tables. These HCON files allow the root user to change the
names of colors, attributes, keys, and functions to their equivalents in any language.
Thereafter, HCON users must use the new names to define these colors, attributes,
functions, and keys to HCON.

HCON provides three files, which are stored in the /usr/lib/hcon directory: the func_names
file, the keynames file, and the nls_names file. The keynames and func_names files
control the names used to designate key sequences and 3270 functions when customizing
the HCON keyboard. The nls_names file controls the names used to designate colors and
attributes when customizing HCON 3270 field display attributes. Edit the files with any ASCII
editor to change the names.

Note: The names defined in the func_names, keynames, and nis_names files affect the
entire color and keyboard customization process. If the names in these files are
changed, all HCON users must use the new names as input to the e789cdef and
e789kdef commands.
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Defining a New Terminal

When installed, HCON supports all RISC System/6000 high function terminals (HFTs) and
the following ASCII terminals: IBM 3151, IBM 3161, IBM 3162, IBM 3163, DEC VT100, DEC
VT220, and WYSE WY-50 terminals. If you wish to use another terminal with HCON on your
system, you must define the new terminal’s key values for HCON. How to Define a New
Terminal for HCON on page 4-61 discusses the steps involved in defining a new terminal.

Related Information
How to Customize the HCON Keyboard Definition Table on page 4-60 and How to
Customize the HCON Color Definition Table on page 4-59 discuss the steps needed to
define new tables for HCON. '

Use the func_names file format to customize HCON function names, the keynames file
format to customize key names, and the nls_names file format to customize color and
attribute names.

How to Define a New Terminal for HCON on page 4-61 discusses the steps involved in
defining a new terminal.

Maintaining HCON
The main tasks involved in maintaining HCON are:
o Updating the configuration and customization
e Problem solving.

As users on your system change, you will need to add and delete users from HCON.
Additionally, you may need to create new session profiles for existing users. For example, if
a new 3270 device were added to your system, you might create non—-SNA DFT profiles for
users who need to use the new device.

Problem solving for HCON involves several areas. If users are experiencing difficulties, you
can check their session profiles to make sure all of the parameters are correctly defined. In
addition, you may need to recover from interrupted file transfers or free up system resources
if a session is interrupted. You may need to use the ps command to check on HCON
processes. Finally, if you are experiencing problems with host connections, check the
hardware devices connecting you to the host, and check the host configuration.

You can use the ps command to check on HCON processes. The hcondmn subsystem
should be running at all times. If any sessions are running explicitly, there should be an e789
process in the process display, and for each individual session, there should be one e789x
process. If a file transfer is in progress, the dfxfer process should also be running. If an API
program or file transfer is running implicitly, there should be an associated e789x process in
the process display.

Recovering from Interrupted HCON File Transfers

File transfers can be interrupted by the operator before completion. In addition, a file transfer

can be interrupted by any unrecoverable communication error. When a transfer is
interrupted, the state of the transfer is saved in a RESTART file in the user’'s $HOME
directory. An interrupted file transfer can thus be restarted without loss of data. For an
explicit file transfer, the restart file is the SHOME/x_fxfer.r file. For an implicit file transfer,
the restart file is the SHOME!/i_fxfer.r file. A maximum of five file transfer requests can be
saved in RESTART files.

3270 Host Connection Program  4—39



Automatic Recovery
If the host communication is lost or disconnected, an implicit file transfer may attempt to
recover by reconnecting and logging back on to the host. The length of time that the dfxfer
process will attempt recovery is determined from the File Transfer Recovery Time value in
the session profile. Once the host communication is reestablished, the dfxfer process
resumes the file transfer from the beginning. If communication cannot be reestablished, the
file transfer program generates a RESTART file.

Restarting a File Transfer Using the fxfer —R Flag
If a file transter has been interrupted, and the user runs a new file transfer, the fxfer
command reminds the user that a RESTART file has been created. The RESTART menu
gives the user the choice of restarting the interrupted file transfer, deleting the RESTART file,
exiting from the file transfer program, or continuing with the current file transfer. If the user
elects to continue the present file transfer, the RESTART file for the previous transfer can be
deferred or deleted.

The user can also use the -R flag of the fxfer command to deliberately restart an interrupted
file transfer. The —R flag brings up a menu from which the user can choose whether to
restart the file transfer, delete the RESTART file, or exit.

If the user chooses to restart a file transfer, the fxfer command restarts the previous file
transfer using the information saved in one of the RESTART files, the SHOME/x_fxfer.r file
or the SHOME/i_fxfer.r file. The $HOME/i_fxfer.r file contains RESTART information for
implicit logon queues. The $HOME/x_fxfer.r file contains RESTART information for explicit
logon queues.

Working with Interrupted HCON Sessions

HCON sessions can be interrupted by situations such as a power failure or a loss of the
connection with the host. If a session is interrupted, the processes associated with it may not
have been stopped. These processes must be stopped with the e789¢cln command, which
stops specified HCON sessions and processes associated with those sessions.

The e789¢cIn command can be used by any HCON user to stop that user’s own sessions.
The command can also be used by someone with root user authority to stop the sessions of
another user. The command can be used to stop one session, multiple sessions, or all
sessions for a given user.

The e789¢cln command should be used only when there is a problem requiring that the
processes associated with a session be stopped. Using the e789cIn command to stop a
session that is proceeding normally can cause errors. Use the QUIT emulator key (by
default, the Ctrl-D key combination) to stop a normal session.

4-40 Communication Concepts and Procedures



Troubleshooting HCON Problems Related to Host Configuration

The following problems that may occur with HCON relate to the manner in which the host
computer system and the control unit are configured:

e The file transfer always times out on a VM/VTAM host. This can occur if the PSERVIC
field of the MODEENT macro has not been updated for HCON and VTAM has not been
restarted after changing the PSERVIC value.

o The host logo does not appear on the emulator screen. It is sometimes necessary to
press the ENTER key to make the logo appear. If pressing the ENTER key does not work,
check for one of the following conditions:

— The coaxial cable is unplugged.
— The control unit (3174, 3274, or 5088) is not operational.

— The link speed between the 5088 control unit and the RISC System/6000 is incorrectly
configured.

— The control unit channel address on the 5088 is improperly set.

— The host channel address is configured for a device model number not supported by
HCON.

— The control unit is not configured correctly.

— The network or terminal address for the session has not been configured correctly on
the host.

o The API or the file transfer times out when messages longer than 4096 bytes are sent to
the host computer. This can occur on VM and MVS VTAM host computer systems that
have VTAM IOBUF parameters optimized for terminal traffic.

To fix these problems, consult the section of the HCON Host Configuration Overview for the
type of host or control unit involved.

The following problem that may occur relates to how the host configuration is reflected in the
session profile:

* Program checks during file transfer while running an API/API application. This problem
can occur using pvm or passthru facility on the System/370 host if the Maximum 1/0
Buffer Size is greater than 3456 bytes. Check the Maximum 1/O Buffer Size in the session
profile.

For further information about processes affected by the e789¢cIin command, read
Understanding HCON Processes on page 4-29. For further information about file transfers,
read Understanding the HCON File Transfer Process on page 4-31. For further information
about host configuration, read the HCON Host Configuration Overview on page 4—42.

Related Information
The fxfer command starts and restarts file transfers.

The ps command can be used to check on HCON processes.
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HCON Host Configuration Overview

Before users on your system can use HCON to communicate with an IBM System/370 host
computer, the host system must meet certain configuration requirements. Different systems
have differing requirements. The following pages discuss requirements for four different host
system types:

¢ MVS/TSO Host Configuration Requirements

¢ VM/CMS Host Configuration Requirements

e MVS and VM/VTAM Version 3 Host Configuration Requirements
o Host Terminal Control Unit Configuration Requirements.

Once a host is properly configured for use with HCON, each HCON user must be provided
with an appropriate login ID on the host computer. Also, before programs written with the
HCON API can be used to communicate with a host system, the host API| must be installed
on that system.

For further information, read Configuring an MVS/TSO Host for HCON on page 4-42,
Configuring a VM/CMS Host for HCON on page 4-43, Configuring MVS and VM/VTAM
Version 3 Hosts for HCON on page 4-44, or Configuring a Host Terminal Control Unit for
HCON on page 4—47, depending on the type of host computer to which you will be
connecting.

For information about debugging host connections, read Troubleshooting HCON Problems
Related to Host Configuration on page 4—41.

Related information
Installing and Updating HCON on page 4-33 and Configuring HCON on page 4-35.

How to Instali the HCON MVS/TSO Host API and How to Install the HCON VM/CMS Host
APl in Communications Programming Concepts.

Configuring an MVS/TSO Host for HCON

Before you can use HCON to connect to an MVS/TSO host, the MVS I/O system generation
requires that the RISC System/6000 running the HCON emulator, the HCON file transfer
program, or the HCON API be defined to MVS as one or more 3278 display terminals.

Note: 3081 MVS installations may specify a CNTLUNIT macro for the 5088 control unit to
which the RISC System/6000 is attached. The CNTLUNIT macro is ignored by the
MVS I/O system generation. However, it must be specified for the I/O Configuration
Program (IOCP) that must be run for the Model 3081 processor.

The RISC System/6000 must be defined to MVS in the IODEVICE macro as a 3278 Display
Device. The IODEVICE parameters for an HCON terminal defined as a 3278 terminal are
the same as those for a regular 3278 terminal.

The following is a sample IODEVICE definition for HCON. The model information is ignored.

DEVRT780 IODEVICE UNIT=3278,ADDRESS=780,
MODEL=2, :
FEATURE=(EBKY3277,KB78KEY,AUDALRM,
DOCHAR, SELPEN, PTREAD) , OFFLINE=NO

Note: Lines ending with a comma are continued in column 72.
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Related Information
Installing and Updating HCON on page 4-33 and Configuring HCON on page 4-35 discuss
setting up HCON on the RISC System/6000.

How to Install the HCON MVS/TSO Host APl in Communications Programming Concepts.

OS/VS2 System Programming Library: System Generation Reference and MVS/XA
Installation System Generation provide more information about MVS/TSO host configuration.

Configuring a VM/CMS Host for HCON
The VM nucleus DMKRIO 1/0O definition requires the following for use with HCON:

e The RISC System/6000 running the HCON emulator, the HCON file transfer program, or
the HCON API is defined to VM as one or more 3278 display terminals. If 3286/87 printer
emulation is desired, one or more 3286 definitions are required.

o The 5088 control unit that is attached to the RISC System/6000 is defined to VM as a
3274. When the RISC System/6000 is attached to a 5088 that is defined to VM in this
manner, the 5088 is running in 3274 emulation mode.

The RISC System/6000 must be defined to VM in the RDEVICE macro as a 3278 Display
Device or a 3286 printer device. The RDEVICE parameters for a RISC System/6000 defined
as a 3278 terminal or 3286 printer are the same as those for a regular 3278 display terminal
or 3286 printer, respectively.

The following is a sample RDEVICE definition for HCON. The model information is ignored.

DEVRT780 RDEVICE DEVTYPE=3278,ADDRESS=780,
MODEL=2

DEVRT781 RDEVICE DEVTYPE=3286,ADDRESS=781,
MODEL=2

Note: Lines ending with a comma are continued in column 72.
The 3274 or 5088 must be defined to VM in the RCTLUNIT macro as a 3274 control unit.

The RISC System/6000 must be attached to VM using either a 3274 or 5088 control unit. If
the RISC System/6000 is attached to a 3274 control unit, the 3274 is defined to VM as a
3274. If the RISC System/6000 is attached to a 5088 control unit, the 5088 is defined to VM
as a 3274 and runs in 3274 emulation mode.

Following is a sample RCTLUNIT definition of a 16-port 5088 Model 1:

CTLRT770 RCTLUNIT ADDRESS=770,UNIT=3274,
FEATURE=16—-DEVICE

Following is a sample RCTLUNIT definition of a 32-port 3274 control unit:

CTLRT770 RCTLUNIT ADDRESS=770,UNIT=3274,
FEATURE=32-DEVICE

Note: Lines ending with a comma are continued in column 72.
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Related Information
Installing and Updating HCON on page 4-33 and Configuring HCON on page 4-35 discuss
setting up HCON on the RISC System/6000.

How to Install the HCON VM/CMS Host APl in Communications Programming Concepts
discusses installing the HCON API on the host.

Virtual Machine/System Product Planning Guide and Reference and Virtual Machine/System
Product High Performance Option Planning Guide and Reference provide more information
about VM/CMS host configuration.

Configuring MVS and VM/VTAM Version 3 Hosts for HCON
MVS Version 3 VTAM hosts require the following for use with HCON:

¢ The RISC System/6000 must be defined as one or more VTAM terminals. The definition
must be made using a LOCAL statement in a VTAM node defined by a member of
SYS1.VTAMLST. '

e The MODETAB operand of the LOCAL statement must point to a VTAM logon mode table
member of SYS1.VTAMLIB, with an applicable logon mode name defined by a
MODEENT macro, with bit 8 of the PSERVIC operand of the MODEENT macro set to 1.

A VM Version 3 VM/VTAM host requires the following for use with HCON:

e The RISC System/6000 must be defined as one or more VTAM terminals. This definition
must be made using a LOCAL statement in a VTAM node defined by a CMS file, with a
file name of the node name and a file type of VTAMLST.

e The MODETAB operand of the LOCAL statement must point to a VTAM logon mode table
member of VTAMUSER LOADLIB, with an applicable logon mode name defined by a
MODEENT macro, with bit 8 of the PSERVIC operand of the MODEENT macro set to 1.

o The bufsize parameter for the VTAM IOBUF storage pool must be increased from 64
bytes to at least 256, 285, or 286 bytes, because 64 bytes is too small a bufsize for
messages of 32K bytes.

Setting Up the LOCAL Statement to Define the RISC System/6000 As a
VTAM Terminal
The RISC System/6000 must be defined as one or more VTAM terminals in a local non-SNA
major node. This is done by coding a LOCAL statement for the RISC System/6000 in the
member of SYS1.VTAMLST for MVS or in the CMS file with a file type of VTAMLST for VM
corresponding to the macro mode. The parameters for the LOCAL statement for a RISC
System/6000 are the same as those for a 32xx display terminal or 3286 printer.
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The following is a sample definition of a local non-SNA major node containing LOCAL
statement definitions for two nodes to be used by a RISC System/6000 that is using HCON:

LBUILD
DEVRT780 LOCAL TERM=3277,CUADDR=780,
ISTATUS=ACTIVE,FEATUR2=(EDATS,ANKEY,
MODEL2,PFK, SELPEN) , LOGTAB=INTTAB,
MODETAB=RSTINCLM, DLOGMOD=MOD2,
USSTAB=USST327X, LOGAPPL=NETMON

DEVRT781 LOCAL TERM=3286,CUADDR=781,
ISTATUS=ACTIVE, FEATUR2=(EDATS,ANKEY,
MODEL2,PFK, SELPEN) , LOGTAB=INTTAB,
MODETAB=RSTINCLM, DLOGMOD=MODZ,
USSTAB=USST327X, LOGAPPL=NETMON

Note: Lines ending with a comma are continued in column 72.

Setting Up the MODEENT Macro and the PSERVIC Parameter in the

LOGMODE Table
The LOCAL statement in the local non-SNA major VTAM node that defines the RISC
System/6000 contains a MODETAB parameter. This MODETAB parameter must be the
name of a VTAM logon mode table, and either be a member of the SYS1.VTAMLIB for MVS
or a member of VTAMUSER LOADLIB for VM/CMS. This logon mode table consists of one
or more MODEENT macros, each for a different logon mode name specified by the
LOGMODE parameter, and each specifying a different set of session parameters. For each
logon mode name/MODEENT macro applicable to the RISC System/6000, the PSERVIC
parameter must have bit 8 set properly for the session type.

For display sessions, bit 8 of the 24-hex-digit PSERVIC parameter of the MODEENT macro
associated with the RISC System/6000 running HCON must be set to 1. For example, for
display sessions the parameter must be set as foliows:

MODEENT ...,PSERVIC=X'00 80 00 00 00 00 00 00 00 00 03 00’

In addition, bytes 6—10 should be set as shown so that VTAM will query HCON for the
alternate screen size.

For printer sessions, the PSERVIC parameter must be set as follows:
MODEENT ...,PSERVIC=X'00 80 00 00 00 00 00 00 00 00 02 00’

The IBM-SuppIied default logon mode table is named INSTINCLM. The following is an
example of a replacement logon mode table named RSTINCLM with the required PSERVIC
parameter setting for 3278/79 emulation: '

RSTINCLM MODETAB ,
*

* 3270 NON—SNA WITH EXTENDED DATA STREAM:
*

MOD2 MODEENT LOGMODE=MOD2,FMPROF=X'02"',
TSPROF=X'02',PRIPROT=X'71"',
SECPROT=X"40',COMPROT=X"'2000",
RUSIZES=X'0000"',

PSERVIC=X'00 80 00 00 00 00 00 00 00 00 03 00"

MODEEND
END ,

Note: Lines ending with a comma are continued in column 72.
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Setting the bufsize Parameter
For VM/VTAM, the bufsize parameter for the VTAM IOBUF storage pool must be increased
from the IBM default of 64 bytes to at least 256 bytes in order to run file transfer operations
and API applications efficiently. The IOBUF bufsize is the size in bytes of each buffer in the
IOBUF storage pool.

HCON includes an API sample program, called g32_sampl, that transfers one megabyte of
memory to and from the host in 1K, 2K, 4K, 8K, 16K, and 32K byte messages. The HCON
user can also change the HCON message size to accommodate the host configuration. The
Maximum I/O buffer size profile characteristic specifies the maximum message size allowed
by the host for both file transfer and API applications.

Whether or not a workstation is attached, the presence of SDLC or BSC lines coming into
VTAM through a communications adapter places an additional requirement on the bufsize
parameter, as follows:

o It VTAM has SDLC lines attached through a communications adapter, the bufsize value
must be at least 196 bytes.

e [f VTAM has BSC lines attached through a communications adapter, the bufsize
parameter must be at least 285 bytes.

¢ |f VTAM has BSC lines attached through a communications adapter and the network also
includes channel-attached SNA devices, the bufsize value must be at least 286 bytes.

The following table summarizes the minimum values required for VM/VTAM IOBUF bufsize
for the emulating RISC System/6000, with and without communications adapters:

Minimum 1/O Buffer Size

Size Situation

256 No SDLC or BSC lines through communication adapter

256 SDLC lines through communications adapter

285 BSC lines through communications adapter

286 BSC lines through communications adapter and channel-attached SNA
devices.

The bufsize parameter for the IDBUF storage pool is set when VTAM is started. VTAM then
reads a list of user-specified start options from CMS file ATCSTR00 VTAMLST. However, the
operator can specify a supplemental list of start options with the LIST=yy operand of the
VTAM command.

To change the bufsize parameter, a supplemental list of start options should be created as,
for example, CMS file ATCSTRRT VTAMLST. This member should contain an IOBUF
statement in the following format:

IOBUF=(,BufferSize,,,,)

where the BufferSize variable defines the value of the bufsize parameter. The bufsize value
must be at least 256, 285, or 286 bytes as defined in the preceding table. For example,

IOBUF=(,256,,,,)

Then, when VTAM is started with the LIST=yy operand pointing to the new start options file,
asin:

VTAM START LIST=RT
each buffer in the IOBUF storage pool is the newly specified bufsize length in bytes.
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Related Information
Installing and Updating HCON on page 4-33 and Configuring HCON on page 4-35 discuss
setting up HCON on the RISC System/6000.

How to Install the HCON VM/CMS Host APl in Communications Programming Concepts.

VTAM Version 3 Release 3 Installation and Resource Definition and VTAM Version 3
Release 3 Customization provide further information about VTAM configuration.

Configuring a Host Terminal Control Unit for HCON

HCON is supported only on the following non-SNA DFT host control units. Each has
different configuration requirements:

e 3274 control unit
o 3174 control unit

e 5088 control unit.

3274 Control Unit
Foliowing are the three 3274 controller customization requirements (for 3274 Configuration
Support D) for the RISC System/6000 running the HCON 3278/79 emulator, the 3270 file
transter program, or the API:

e The 3274 must be customized to include Distributed Function Terminal (DFT) support.
e The controller must be customized for Extended Data Stream processing.

e |f a RISC System/6000 is to support multiple sessions, the controller must be customized
for Multiple Interactive Screens.

3174 Control Unit ‘
The 3174 Control Unit must be customized for multiple logical terminal (MLT) support if
HCON on the RISC System/6000 is to support multiple sessions.

5088 Control Unit
Following are the two 5088 controller requirements for the RISC System/6000 running the
HCON emulator, the 3270 file transfer program, or the API:

e The maximum and minimum control unit channel addresses of RISC System/6000
machines attached to the 5088 Model 1 or Model 2 must be set into the 5088 DIP
switches, and the HIA Ibond and ubond parameters must fall within the range of 5088
DIP switch values.

¢ Local coax speed of the RISC System/6000 to 5088 coaxial cable attachment must be
specified the same in the HIA Isped parameter and in switch U26-6 of the 5088-1 or
5088-2.

Note: A host MVS or VM address of, for example, 77F results in a control unit channel
address of 7F.
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Control Unit Channel Addresses

The maximum control unit channel address is set as an 8-bit binary value in the 5088 DIP
switches U48-8 through U48-1 (U488 is the most significant bit and U48—1 is the least

significant bit).

For example, a maximum MVS or VM address of 77F on the 5088 is set as:
Switch Value
U48-8 0]
u48-7 1
U48-6 1
u48-5 1
U48-4 1
U48-3 1
U482 1
U48-1 1

The value to set for the minimum RISC System/6000 control unit channel address is
obtained as a coded value from a table in /BM 5088 Models 1, 2, and 1R Graphics Controller
Maintenance Information. The coded value is then set into the DIP switches U33—4 through
U33-1 of the 5088.

For example, the coded value for a minimum MVS or VM address of 770 on the 5088
corresponding to the maximum address of 77F is 1100 and is set as:

Switch Value
U334 1
U33-3 1
U33-2 0
U33-1 0

Local Coax Speed

The Isped parameter and the DIP switch setting U26-6 of the 5088 Model 1 or 2 both refer
to the speed of the coaxial cable link between the RISC System/6000 and the 5088 control
unit. Once DIP switch U26—-6 has been set on the 5088-1 or 5088-2, the Isped parameter
for all the RISC System/6000 systems with a coaxial cable attachment to that 5088 must
agree with switch U26-6.

The table below shows the meaning of the Isped parameter and U26-6 values, and the
acceptable pairs of Isped/U26—6 values for the two possible local coax speeds:

Values for the Isped parameter

L.ocal Coax Speed Isped Value Switch U26-6 Value
1 megabit/second 1 1

2 megabits/second 2 0

Note: The HIA Isped, Ibond, and ubond parameters are set during configuration of the
System/370 Host Interface Adapter (HIA). To change these parameters, reconfigure
the HIA using SMIT or the chdev command.
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Related Information

Installing and Updating HCON on page 4-33 and Configuring HCON on page 4-35 discuss
setting up HCON on the RISC System/6000.

Use Defining and Configuring Your System with SMIT in General Concepts and Procedures
or the chdev command to reconfigure an System/370 Host Interface Adapter.

IBM 3270 Information Display System 3274 Control Unit Customizing Guide Configuration
Support D, 3270 Information Display System, 3174 Subsystem Control Unit Customization-
Guide, and IBM 5088 Models 1, 2, and 1R Graphics Controller Maintenance Information
provide more information about Terminal Control Units.
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List of HCON System Management Information

The information about managing the AIX 3270 Host Connection Program/6000 (HCON) falls
into the following general categories:

Commands are listed beginning on page 4-50.
Files and File Formats are listed on page 4-52.
Related Information

The HCON Overview on page 41 introduces HCON. The HCON Overview for

Programming in Communications Programming Concepts discusses the HCON Application
Programming Interface.

List of HCON System Management Commands

The HCON commands fall into several categories. Some commands fall into more than one
category.

Commands for setting up HCON
Commands for working with HCON users
Commands for working with session profiles
Commands for customizing the color and keyboard definition tables
Commands for working with HCON sessions
Alphabetical list of commands.
Commands for Setting Up HCON
mkhcons command  Creates a session profile.
mkhconu command  Registers HCON users.

sthcondmn command Starts the hcondmn subsystem

Commands for Working with HCON Users
mkhconu command  Registers HCON users.

Ishconu command Lists HCON users.

rmhconu command Removes an HCON user.

Commands for Working with Session Profiles
chheons command Changes a session profile.

clheons command Returns the type of a session profile.
mkhcons command  Creates a session profile.
Ishconp command Lists a user’s session profiles.
Ishcons command Lists the characteristics of a session.
rmhcons command Removes a session profile.
Commands for Customizing the Color and Keyboard Definition Tables
e789cdef command  Creates a binary color definition table.
e789kdef command  Creates a binary keyboard definition table.
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€789 command

e789¢ln command

fxfer command

chhcons command
clhcons command
€789 command
e789cdef command
€789cin command

e789kdef command
fxfer command
mkhcons command
mkhconu command
Ishconp command
Ishcons command
Ishconu command
rmhcons command
rmhconu command

sthcondmn command

Related Information

Commands for Working with HCON Sessions

Starts one or more specified HCON sessions.

Removes IPC resources and HCON processes left over from one or
more abnormally terminated sessions.

Transfers files between the RISC System/6000 and the host.

Alphabetical List of HCON Management Commands

Changes a session profile.

Lists the type of a session profile.

Starts one or more specified HCON sessions.
Creates a binary color definition table.

Removes IPC resources and HCON processes left over from one or
more abnormally terminated sessions.

Creates a binary keyboard definition table.
Transfers files between the RISC System/6000 and the host.
Creates a session profile.
Registers HCON users.
Lists a user’s session profiles.
Lists the characteristics of a session.
Lists HCON users.
Removes a session profile.
Removes an HCON user.

Starts the hcondmn subsystem

See the Commands Reference for more information about the HCON commands.

Understanding HCON Users on page 4—20, Understanding HCON Sessions on page 4-20,
Understanding HCON Session Profiles on page 4-21, and Configuring HCON on page 4-35
discuss uses of the user and session profile commands.

Customizing HCON on page 4-37 explains how the e789cdef and e789kdef commands are

used.

Maintaining HCON on page 4-39 discusses some of the uses of the e789cIn and fxfer

commands.
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List of HCON System Management Files and File Formats
Files
The HCON files are located in the /usr/lib/hcon directory:

e789_ctbl Default binary color definition table
e789_ktbl Default binary keyboard definition table.

File Formats

The HCON file formats are used to customize HCON and are located in the /usr/lib/hcon
directory:

e789_ctbl.p  Source for the default binary color definition table
e789_ktbl.p  Source for the default binary keyboard definition table
func_names Keyboard function names
keynames Key names
nis_names Color and attribute names.
Related Information
See the Files Reference for more information about the HCON files and file formats.
The e789cdef command, e789kdef command.

Customizing HCON on page 4-37 explains how the HCON files and file formats and the
e789cdef and e789kdef commands are used.
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How to Install the AIX 3270 Host Connection Program/6000
(HCON) Licensed Program

You can install the AIX 3270 Host Connection Program/6000 licensed program in the
following ways:

e From preloaded disk

¢ From tape

¢ From a network server
o From diskette.

The following sections describe how the licensed program is packaged, the system
requirements for installation, and procedures for installing the licensed program.

How the AIX 3270 Host Connection Program Licensed Program is
Packaged

AIX 3270 Host Connection Program licensed program consists of the following parts:

hcon.obj Contains the AIX 3270 Host Connection Program/6000
program.
hconmLanguage.msg Contains the messages and helps in the specified

Language for the run time environment. If you install
multiple languages for a product, be sure that you instal! the
preferred (or primary) language first.

The licensed program may also contain update files.

Prerequisite Tasks or Conditions
¢ You must log in as the root user.

¢ You must have installed the AIX Base Operating System (BOS) Runtime (part of the IBM
AIX Base Operating System licensed program).

¢ You must have installed the Base Application Development Toolkit (part of the AlX Base
Operating System licensed program) before you attempt to statically bind any AIX 3270
Host Connection Program modules.

e The hcondmn subsystem must not be active. To determine if the subsystem is active,
enter:

/bin/lssrc —s hcon
If the suhsystem is active, enter the following to terminate it:

/bin/stopsrc —f —s hcon

Warning: Be sure all HCON activity has ceased before stopping the subsystem.
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Notes:

1. To run HCON, you must install and configure the appropriate communications
devices. However, you can install, configure, and customize HCON either before
or after installing and configuring the devices.

2. When you have successfully completed the HCON installation, you must configure
HCON before it can be used on your system.

3. If you are performing an initial installation using the Installation Instructions for
AlX, use those procedures to continue.

Procedure to Install for Preloaded Disk
1. Enter the following on an AIX command line:

smit instupdt

This command invokes the System Management Interface Tool (SMIT), which presents a
menu driven environment for the installation process.

2. Follow the directions and answer the prompts in the SMIT Install menus. Select
hecon.obj, hconmLanguage.msg, and any updates for the licensed program.

Messages display as each part successfully completes installing.
3. Start the hcondmn subsystem. To start the subsystem, enter:
/usr/lib/hcon/sthcondmn
Procedure to Install from Tape
1. Insert the tape containing hcon.obj into the tape drive.
2. Enter the following on an AIX command line:
smit instupdt

This command invokes the System Management Interface Tool (SMIT), which presents a
menu driven environment for the installation process.

3. Follow the directions and answer the prompts in the SMIT Install menus. Select
heon.obj, hconmLanguage.msg, and any updates for the licensed program.

Messages display as each part successfully completes installing.
4. Start the hcondmn subsystem. To start the subsystem, enter:

/usr/lib/hcon/sthcondmn
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Procedure to Install over a Network
1. Refer to How to Instali over a Network in the Installation Kit for IBM AlX Version 3 for
RISC System/6000 for instructions on how to set up the server and how to download files
to the client. In addition, if you will be mounting HCON software from a server onto a
client system, read How to Set Up HCON in a Codeserver Environment on page 4-58.

2. Select Optional Program Products from the System Startup menu.

3. Follow the directions and answer the prompts in the SMIT Install menus. Select the files
that contain hecon.obj, hconmLanguage.msg, and any updates for the AIX 3270 Host
Connection Program/6000.

Messages display as each part successfully completes installing.
4. Start the hcondmn subsystem. To start the subsystem, enter:
/usr/lib/hcon/sthcondmn
Procedure to Install from Diskette
1. Insert the first hcon.obj diskette into the diskette drive.
2. Enter the following on an AIX command line:
smit instupdt

This command invokes the System Management Interface Tool (SMIT), which presents a
menu driven environment for the installation process.

3. Follow the directions and answer the prompts in the SMIT Install menus. First install
hcon.obj, then install hconmLanguage.msg, and finally apply the updates.

Messages display as each part successfully completes installing.
4. Start the hcondmn subsystem. To start the subsystem, enter:

/usr/lib/hcon/sthcondmn

Related Information
The installp command, updatep command, instupdt command, Issrc command, stopsrc
command, smit command, and sthcondmn command. For information about these
commands, use the InfoExplorer information retrieval facility. This information is also
included in the AIX Commands Reference for IBM RISC System/6000.

Installation Instructions for IBM AIX Version 3 for RISC System/6000.
Installing and Updating HCON on page 4-33.

How to Set Up HCON in a Codeserver Environment on page 4-58, How to Configure HCON
on page 4-56.

The System Management Interface Tool (SMIT) Overview in General Concepts and
Procedures.
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How to Configure HCON

Prerequisite Tasks or Conditions _
o The HCON program and message index must be installed on your system.

» To register HCON users, you must have root user authority.
o To create an HCON session profile for another user, you must have root user authority.

Note: To run HCON, you must install and configure the appropriate communications
devices. However, you can install and configure HCON either before or after
installing and configuring the devices.

Procedure
1. Register HCON users using the smit hecon command or the mkhconu command.

2. Define HCON session profiles using the smit hcon command or the mkhcons
command.

3. Configure the host for use with HCON.
4. Make sure that each HCON user has an appropriate login ID on the host.

Optional Additional Steps

Optionally, you can:

e Install the HCON API on a System/370 host system. This is necessary if HCON users will
be running HCON API programs.

e Customize the keyboard and color definition tables for HCON (either for the entire system
or an individual user).

¢ Develop shell procedures that invoke the HCON file transfer process.

e Set up implicit logon procedures for connecting to the host computer, using AUTOLOG or
LAF.

¢ Add a new terminal for use with HCON.

Related Information
How to Install HCON on page 4-53 explains the procedures for installing the HCON
software.

The smit command starts SMIT. See the smit command for information about using SMIT
output. The smit hcon fastpath starts SMIT for use with HCON. Devices in SMIT in the
SMIT Overview in General Concepts and Procedures discusses using SMIT to configure
communications adapters.

HCON Host Configuration Overview on page 4—42 discusses host configuration
requirements for HCON.

How to Customize the HCON Keyboard Table on page 4-60, How to Customize the HCON
Color Table on page 4-59, How to Create a Shell Script for HCON File Transfers on page
4-63, and How to Define a New Terminal for HCON on page 4—61 explain procedures for
customizing HCON.

Understanding HCON Explicit and Implicit Logon, How to Use an AUTOLOG Profile, and
How to Use a Logon Assist Feature Script in Communications Programming Concepts
discuss implicit login procedures.
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Understanding the Host Interface for HCON, How to Install the HCON MVS/TSO Host API,
and How to Install the HCON VM/CMS Host APl in Communications Programming Concepts

discuss installing the HCON Host API.

The mkhconu command and mkhcons command are used in HCON configuration. The
Ishconu command can be used to list HCON users.
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How to Set Up HCON in a Codeserver Environment

Prerequisite Conditions
¢ You must have root user authority on both the codeserver and the client to carry out the
steps in this procedure.

e The ODM database and the System Resource Controller (SRC) must be instalied on the
client system.

Procedure
1. Install the HCON software on the codeserver.

2. Connect the client system from which HCON will be run to an IBM System/370 host
computer.

3. Log in as the root user on the client system.
4. Mount the /usr/lib and /usr/bin directories from the codeserver onto the client.

Note: HCON cannot be run on the client unless these directories are mounted from the
server.

5. Run the sthcondmn command on the client. The sthcondmn command starts the
hcondmn subsystem and places instructions for the SRC in the ODM database so that
the hcondmn subsystem is started each time you restart the client system. To run the
command, enter the following on the client system:

/usr/lib/hcon/sthcondmn

6. Configure HCON on the client system.

Related Information
The sthcondmn command and the mount command.
How to Install HCON on page 4-53, How to Configure HCON on page 4-56.

Installing and Updating HCON on page 4-33, Configuring HCON on page 4-35.
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How to Customize the HCON Color Definition Table

Prerequisite Tasks or Conditions
¢ The HCON program and message index must be installed on your system.

¢ You must be registered as an HCON user to use the customized table.

¢ To customize the table for the entire system, you must have write access to the
fusr/lib/hcon directory and the /usr/lib/hcon/e789_ctbl file.

Note: To run HCON, you must install and configure the appropriate communications
devices. However, you can install, configure, and customize HCON either before or
after installing and configuring the devices.

Procedure
A defauit color definition table is included in the HCON program. This table can be
customized for the entire system, or a new table can be created for an individual user.

Customizing for the Entire System
To customize the color definition table for the entire system:

1. Save a copy of the original default color definition table by copying the
/usr/lib/hcon/e789_ctbl file to another file.

2. Make a copy of the /usr/lib/hcon/e789_ctbl.p file.

3. Develop a customized color definition table source file by editing the copy of the
e789_ctbl.p file. For instructions, read the e789_ctbl.p file format.

4. Create the new color definition table using the e789cdef command. Use the —o flag to
name the new table. Name it /usr/lib/hcon/e789_ctbl so that it will become the default
color definition table for the entire system. Specify the customized color definition table
source file as the input file.

Customizing for an Individual User
To create a customized color definition table for yourself:

1. Copy the /usr/lib/hcon/e789_ctbl.p file to your SHOME directory or another directory to
which you have write access.

2. Develop a customized color definition table source file by editing your copy of the
e789_ctbl.p file. For instructions, read the e789_ctbl.p file format.

3. Create a new color definition table using the e789cdef command. Use the —o flag to
name the new table. Specify the customized color definition table source file as the input
file.

Note: To use the customized table, you must specify the name of the new table as the color
definition table in your HCON session profiles.
Related Information
The e789cdef command and e789_ctbl.p file format.
The /usr/lib/hcon/e789_ctbl file.
How to Customize the HCON Keyboard Definition Table on page 4-60.
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How to Customize the HCON Keyboard Definition Table

Prerequisite Tasks or Conditions
e The HCON program and message index must be installed on your system.

¢ You must be registered as an HCON user to use the customized table.

o To customize the table for the entire system, you must have write access to the
/usr/lib/hcon directory and the /usr/lib/hcon/e789_ktbl file.

Note: To run HCON, you must install and configure the appropriate communications
devices. However, you can install, configure, and customize HCON either before or
after installing and configuring the devices.

Procedure |
A default keyboard definition table is included with the HCON program. This table can be
customized for the entire system, or a new table can be created for an individual user.

Customizing for the Entire System
To customize the keyboard definition table for the entire system:

1. Save a copy of the original default keyboard definition table by copying the
/usr/lib/hcon/e789_ktbl file to another file.

2. Make a copy of the /usr/lib/hcon/e789_ktbl.p file.

3. Develop a customized keyboard definition table source file by editing the copy of the
e789_ktbl.p file. For instructions, read the e789_ktbl.p file format.

4. Create the new keyboard definition table using the e789kdef command. Use the —o flag
to name the new table. Name it /ust/lib/hcon/e789_ktbl so that it will become the default
keyboard definition table for the entire system. Specify the customized keyboard
definition table source file as the input file.

Customizing for an Individual User
To create a customized keyboard definition table for yourself:

1. Copy the /usr/lib/hcon/e789_ktbl.p file to your SHOME directory or another directory to
which you have write access.

2. Develop a customized keyboard definition table source file by editing your copy of the
e789_ktbl.p file. For instructions, read the e789_ktbl.p file format.

3. Create a new keyboard definition table using the e789kdef command. Use the —o flag to
name the new table, and specify the customized keyboard definition table source file as
the input file.

Note: To use the customized table, you must specify the name of the new table as the
keyboard definition table in your HCON session profiles.
Related Information
The e789kdef command and e789_ktbl.p file format.
The /usr/lib/hcon/e789_ktbl file.
How to Customize the HCON Color Definition Table on page 4-59.
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How To Define a New Terminal for HCON

Prerequisite Tasks or Conditions
e HCON must be installed on your system.

¢ You must have read access to the /ust/lib/terminfo directory.
s You must have read and write access to the /usr/lib/hcon/terminfo directory.

¢ You should be familiar with using the terminfo facility to create terminal definitions.

Procedure
When installed, HCON supports all RISC System/6000 high function terminals (HFTs), and
the following ASCII terminals: IBM 3151, IBM 3161, IBM 3162, IBM 3163, DEC VT100, DEC
VT220, and WYSE WY-50.

The terminfo source files (the ibm.ti.H, dec.ti.H, and wyse.ti.H files) used to create these
supported terminals are in the /usr/lib/hcon/terminfo directory. You can look at these files
to see an example of a terminal definition. The terminfo binary files for these supported
terminals are in subdirectories of the /usr/lib/hcon/terminfo directory. Each subdirectory is
named with the first letter of the terminal file name. For example, the IBM 5081 terminfo
binary file, ibm5081.H, is in the /usr/lib/hcon/terminfo/i directory.

In order to run HCON on another type of terminal, it is necessary to use the AlX terminfo
facility to map the new terminal keys to the HCON key names.

1. Create a terminfo source file in the /usr/lib/hcon/terminfo directory.

a. Put a terminfo entry for your new terminal in the file. The name of the terminfo entry
must be the name of your terminal with a .H appended to it. For example, if the
terminal you are adding is an XYZ2500, use XYZ2500.H for the entry name.

b. !f your terminfo entry uses definitions from other terminfo source files (by including
them with the terminfo use capability), you must include the contents of those files in
your source file, preceding the entry for the new terminal.

2. Set the TERMINFO environment variable to /usr/lib/hcon/terminfo.
3. Execute the tic command to create your new terminal definition.

4. To use your new terminal definition, set the TERM environment variable to the new
terminal name (without the .H).

5. If necessary, create a new keyboard definition table for HCON and map keys on your
new keyboard to the emulator functions.

Related Information
The List of HCON and terminfo Key Names on page 4-62 shows how terminfo key names
correspond with HCON key names.

The termdef command, tic command.

How to Customize the HCON Keyboard Definition Table on page 4-60 discusses the steps
involved in mapping keyboard keys to HCON functions.
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List of HCON and terminfo Key Names

The following table shows how the terminfo capability names are mapped to HCON key

names:

HCON terminfo | HCON terminfo
Key Name Name Key Name Name
key_tab ktab key_pf6 ki6é
key_btab kbtab key_pf7 kf7
key_enter kemd key_pf8 kf8
key_sysreq khip key_pf9 kf9
key_clear kelr key_pf10 kf10
key_backspace kbs key_pf11 kf11
key_chgdis ksel key_pf12 kf12
key_insert kich1 key_pf13 kf13
key_delete kdch1 key_pf14 kf14
key_home khome | key_pfi15 kf15
key_pa1 kpp key_pf16 kf16
key_pa2 knp key_pf17 ki17
key_pa3d kil key pf18 kf18
key_spaceof kend key_pf19 kf19
key_down keud1 key_pf20 kf20
key_ddown ke3 key_pf21 kf21
key_right kcufd key_pf22 kf22
key_rright ka3 key_pf23 kf23
key_left kecub1 key_pf24 ki24
key_lleft kel key_print kf0
key_up kcuu1 key_saves kil
key_uup ka1 key_repls kdl1
key_pf1 kf1 yen_sign kind
key_pf2 kf2 overbar kel
key_pf3 kf3 english_pound  kri
key_pf4 kf4 cent_sign ked
key_pf5 kf5

Related Information
How to Customize the HCON Keyboard Definition Table on page 4-60, How to Define a
New Terminal for HCON on page 4-61.
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How to Create HCON File Transfer Shell Procedures

Prerequisite Condition
* To run the file transfer shell procedure, you must be registered as an HCON user.

Procedure
-An HCON file transfer can be invoked in a shell procedure simply by entering the user
interface commands into a file and running the procedure. The procedure can inspect the
return code from the fxfer command by testing the $? environment variable after the
command runs. A return code of 1 indicates that an error has occurred, and a return code of
0 (zero) indicates that the transfer has successfully completed.

Sample Shell Procedure
The following shell procedure accepts the name of the RISC System/6000 file as the first
command line parameter (the $1 procedure variable) and the name of the host file as the
second parameter (the $2 procedure variable). It instructs the fxfer command to:

¢ Perform an implicit logon if necessary (if session a is not already established on the RISC
System/6000) and log into the host as user matthew, using the sysvmé AUTOLOG
script.

¢ Upload the RISC System/6000 file to the host.

o Perform ASCII-to-EBCDIC translation. The file transfer process translates the file using
the table specified by the country parameter in the session profile.

¢ Place messages from the file transfer command in the SHOME/transfer.stat file.

The shell procedure checks the error code environment variable (the $? variable) to see if
the transfer is successful and echoes this information to the user.

Notes:

1. The user running the shell procedure must include the appropriate quotation
marks when entering the host file name.

2. The file transfer process will prompt the user for the host password.
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Following is the £x sample shell procedure:

## fx shell procedure ##

This procedure accepts two command line parameters:
$1 — local file name
$2 — host file name

This procedure uploads the local file to the host specified
in HCON session profile a, and translates the file from
ASCII to EBCDIC.

If necessary, the procedure logs into the host implicitly.
Status messages are placed in the $HOME/transfer.stat file.
After the procedure runs, the file transfer prompts for
the host password.

FHFHR B HFHRRRHHHR

fxfer —n a —utf $HOME/transfer.stat —x matthew,vmé6 $1 $2
if test $? != 0
then
echo "File transfer return value indicates an error.”
echo ”"See the $HOME/transfer.stat file for information.”
else
echo ”"File transfer completed successfully.”
fi

Using the File Transfer Procedure
To use the £x shell procedure to transfer the local file /u/matthew/newinfo to the host
file newinfol on an MVS/TSO host, enter:

fx /u/matthew/newinfo "newinfol”

The procedure invokes the fxfer command to transfer the file to the host computer and
prompts for the host password.

To use the shell procedure for a transfer to a VM/CMS host, enter:
fx /u/matthew/newinfo "newinfol file a”
In each case, the host type must be specified in the session profile.
Avoiding the Password Prompt
To avoid being prompted for the password, redirect input into the file transfer. For example, if

user matthew's host password is ulmatt, change the file transfer code in the procedure as
follows:

fxfer —n a —utf SHOME/transfer.stat —x matthew,vmé $1 $2 << END
ulmatt
END

Using this redirection allows the procedure to bypass prompting the user for the login ID and
password. Instead, the file transfer process uses the password ulmatt.

Similarly, you can use the echo command to give the password to the shell procedure, as
follows: ’

echo ”"ulmatt” | fx /u/matthew/infofile ”infofilel”
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Another way to avoid being prompted for the password is to place the host password in a file
and use the cat command to give the password to the shell procedure. For example, if the
password is in the file /u/matthew/logfile, enter the following to start the file transfer:

cat /u/matthew/logfile | fx /u/matthew/newinfo "newinfol”

Note: When using these techniques to avoid a password prompt, you may also want to
specify a status file using the —f flag of the fxfer command. Otherwise, all of the file
transfer status messages are put in the $HOME/hconerrors file.

Using the Same Shell Procedure with Different Host Login IDs
Using a separate file for the host password also allows you to change the login ID for the
host. For example, change the file transfer code in the procedure as follows:

fxfer —n a —utf S$HOME/transfer.stat $1 $2

Then include both the host login ID and the host password in a separate file and use the cat
command to give the information to the file transfer procedure. For example, if the
/u/matthew/.hostinfo file contains the following lines:

matt,vmé6
mattpass

the command
cat /u/matthew/.hostinfo | £x /u/matthew/upfile "newfile”

causes the £x shell procedure to invoke the fxfer command and log into the specified host
using the login ID string matt, vmé and the host password mattpass.

Related Information
The fxfer command transfers files between a RISC System/6000 and a System/370 host.

Understanding the HCON File Transfer Programming Interface in Communications
Programming Concepts discusses writing programs with the HCON file transfer
programming interface, which consists of the fxfer function and cfxfer function.

AUTOLOG and LAF routines are used to perform implicit logons to the host. Understanding
HCON Explicit and Implicit Logon in Communications Programming Concepts discusses
these routines.

To start an emulator session explicitly, use the €789 command.

Shells Scripts in the Shells Overview in General Programming Concepts discusses
developing shell procedures.

Understanding HCON File Transfers on page 4-31 describes the HCON file transfer
process.
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Chapter 5. Network Overview

The Network Overview chapter provides background information necessary for an
understanding of network—related topics. It contains brief explanations of concepts specific
to communications networks. Types of networks are discussed as well as features common
to the different types. This chapter briefly discusses the various kinds of applications, or
programs, that are available for networks.

Networks and Communications

Network is a widely used, often ambiguous term that commonly takes its meaning from the
context in which it is used. This network overview distinguishes three general levels:

¢ User and application communications functions at the top level
o System hardware/software communications support at the middle level
e Physical networks at the bottom level.

Combined, these levels form a communications network.

Communications Network

User and application User and application
communications functions communications functions
System hardware and software System hardware and software
communication support communication support

Physical Network

People and organizations use networks for many reasons. The following reasons are a few
possibilities:

e Data entry

¢ Inquiry

¢ Record updating

¢ Remote batch entry
» Share resources

e Share data

¢ Electronic mail.

Data entry consists of entering data directly into either local or remote data files, reducing
the need for such intermediate steps as posting, recording, or punching. Increased accuracy
and efficiency are natural by-products of a one-step data transfer. Inquiry allows for
searching data files for specified information. Record updating consists of altering, adding,
or deleting data stored in local or remote files. Remote batch entry consists of entering
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batches of data from a remote location. Because of such diverse capabilities,
communications and networks are not only desirable but necessary.

Sharing resources is another function of physical networks. Not only can users share data,
they can also share programs, file-storage space, and peripheral devices (for example,
printers, modems, terminals, hard disks, teletype machines). In a distributed environment, it
is often prohibitive to have a printer for each user or, because of limited memory space, to
have the same files residing at each node.

The communications network creates an economical and efficient situation whereby many
users can share files stored on one file server or share the use of one printer or modem for
data transfer. Electronic mail allows two users on different systems to communicate across
a physical network. '

Physical Networks
The physical network consists of the cable (Standard Ethernet, IEEE 802.3 Ethernet, Token-
Ring, telephone lines) that connects the different hardware residing on the network.

Physical networks vary both in size and in the type of hardware used.The three common
kinds of networks are local area networks (LANs), wide area networks (WANSs), and
asynchronous networks (ASYNCs). A LAN is a network in which communications are
limited to a moderately sized geographic area (1 to10 km), such as a single office building,
warehouse, or campus.

A WAN is a network providing data communication capability in geographic areas larger than
those serviced by LANs; for example, across a city, state, or country. An ASYNC network is
characterized by data transmissions in which transmission of a character or a biock of
characters can begin at any time but in which the bits that represent the character or block
have equal time duration.

LANs commonly use Standard Ethernet, IEEE 802.3 Ethernet, or Token-Ring hardware for
the physical network, while wide area and asynchronous networks commonly use
communications networks that are provided by communications common carrier companies.
Operation of the physical network is usually controlled by networking standards (for
example, EIA232D or CCITT V.35). In general, for most users, it is not necessary to
understand how the networking equipment works to use a data communications system.

System Hardware and Software Communication Support
Common to all communications that use networks is the use of hardware and software.
Hardware consists of the physical equipment connected to the physical network. Software
consists of the programs, procedures, rules or protocols, and associated documentation
pertaining to the operation of a particular system. The hardware and software
communications support is defined both by the hardware being used and the software
necessary to run that hardware and interface with the network.

The system hardware consists of adapter cards that provide a path or interface between the
system software and the physical network. An adapter card requires an input/output (1/0)
card slot in the system. It is this card that connects the data terminal equipment (DTE) to the
data circuit terminating equipment (DCE); that is, it provides physical local addressing to a
DTE port.

An adapter card prepares all inbound and outbound data, performs address searches,
provides drivers, receivers, and surge protection, supports different interfaces, and in

general relieves the system processor of many communications tasks. Adapter cards
support the standards required by the physical network (for example, EIA232D, Smart
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Protocols

Addresses

Domains

Modem, V.25 bis, EIA422A, X.21, or V.35) and at the same time support software protocols
(for example, SDLC, HDLC, and Bisynchronous protocols)

All communications software uses protocols, sets of semantic and syntactic rules that
determine the behavior of functional units in achieving communication. Protocols define how
information is delivered, how it is enclosed to reach its destination safely, and what path it is
going to follow. Protocols also coordinate the flow of messages and their acknowledgments;
for example, whether a response is expected.

There are also conversation protocols regarding the priority of talking over a system so that
information isn't lost. It is important to know who is talking at the moment and who will talk
next. When users talk at the same time, information can be lost. Finally, there are protocols
regarding how data is formatted and presented. Do the sender and receiver use the same
encoding? Do they speak the same language, or is translation needed?

Protocols exist at different levels within the kernel and cannot be manipulated directly;
however, they are manipulated indirectly by what the user chooses to do at the Application
Programming Interface (API) level. The choices a user makes in invoking file transfer,
remote login, or terminal emulation programs will define the protocols used in the execution
of those programs.

A third feature common to communications networks is addresses. Addresses are
associated with both software and hardware. The address is the means by which the
sending or control station selects the station to which it sends data. In effect, addresses are
a means of identifying receiving or storage locations. A physical address is a unique code
assigned to each device or workstation connected to a network.

For example, on a Token-Ring network, the netstat —iv command displays the token-ring
card address. This is the physical network address. The netstat —iv command also
displays class-level and user-level address information. Addresses are often defined by
software but can be created by the user as well.

An aspect of addresses common to many communications networks is the concept of
domains. For example, the structure of the Internet illustrates how domains define the
Internet Protocol (IP) address. The Internet is a large network that comprises many different
smaller networks. To facilitate routing and addressing, Internet addresses are hierarchically
structured in domains, with very broad categories at the top such as com for commercial
users, edu for educational users, and gov for government users.

Within the com domain are many smaller domains corresponding to individual businesses;
for example, ibm. Within the ibm.com domain are even smaller domains corresponding to
the Internet addresses for the various locations of IBM, such as austin.ibm.com or
raleigh.ibm.com. At this level, we start seeing names of hosts. A host, in this context, is
any computer connected to the network. Within austin.ibm.com there may be hosts with
the names hamlet and lear, which are addressed hamlet.austin.ibm.comand .
lear.austin.ibm.com.
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Gateways and Bridges

Routing

A wide variety of networks reside on the Internet, often using different hardware and running
different software. Gateways and bridges enable these different networks to communicate
with each other. Bridges are used on Jocal area networks (LANs). A bridge is a functional
unit that connects two LANSs that use the same logical link control (LLC) procedure but
possibly different medium access control (MAC) procedures. .A gateway has a broader
range than a bridge. It operates above the link layer and translates, when required, the
interface and protocol used by one network into those used by another distinct network.
Gateways allow data transfers across the various networks that comprise the Internet.

Using domain names for addressing and gateways for translation greatly facilitates the
routing of the data being transferred. Routing is the assignment of a path by which a
message reaches its destination. The domain name effectively defines the message
destination. In a large network like the Internet, information is routed from one
communications network to the next until that information reaches its destination. Each
communications network checks the domain name and, based on the domains with which
that network is familiar, then routes the information on to the next logical stop. In this way,
each communications network that receives the data contributes to the routing process.

Local and Remote Nodes

A physical network is used by the hosts that reside on that network. Each host can be said
to be a node on the network. A node is an addressable location in a communications
network that provides host processing services. The inter-communication of these various
nodes gives rise to the concepts of local and remote. Local pertains to a device, file, or
system accessed directly from your system, without the use of a communications line.
Remote pertains to a device, file, or system accessed by your system over a
communications line. Local files reside on your system, while remote files reside on a file
server or at another node with which you communicate using a physical network (for
example, Ethernet, Token Ring, phone lines).

Server and Client

Related to the concepts of local and remote are those of client and server. A serveris a
computer that contains data or provides facilities to be accessed by other computers on the
network. File servers, which store files, name servers, which store names and addresses,
and code servers, which store programs and applications, are common server types.

A client is a computer requesting services or data from a server. A client, for example, could
request updated program code or the use of applications from a code server. To obtain a
name or address, a client contacts a name server. A client could also request files and data
for data entry, inquiry, or record updating from a file server.

User and Application Communications Functions

Networks allow for several user and application communications functions. They enable a
user to:

¢ Send electronic mail
e Emulate another terminal or login to another computer.
o Transfer data

e - Execute programs residing on a remote node.
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The communications network also enables one user to communicate with another user, in
this case using a form of electronic mail. The underlying layers of software and hardware as
well as the physical network allow a user to generate, send, receive, and process messages,
letters, memos, invitations, and data files to or from any other user who resides on the
physical network. Electronic mail has the capability for message annotation, message
sequencing, message packing, date sorting, and mail folder capabilities.

Emulating another computer permits users to access applications in other systéms as if
directly attached to that system. Remote login allows remote login between an AlX-based
system and other UNIX-based systems.

A file transfer protocol allows users to access files and directories on remote hosts. Files
may be transferred to and from the remote host. Password protection is usually provided as
part of the protocol. With a file transfer, there is a client/server relationship between the user
initiating the request and the remote system the user is accessing. Often a file transfer
protocol includes functions for display and control so users with read/write access can
display, define, or delete files and directories.

Several different protocols have been devised to allow users and applications on one system
to invoke procedures and application execution on other systems. This can be useful for a
number of environments, including the offloading of many computer-intensive routines in
engineering and scientific applications.

DOS Server Program Requirements
Different types of computers can be connected on a network. That is, the computers can be
from different manufacturers or be different models from the same manufacturer. The
differences in operating systems of two or more types of computers can be bridged with
programs.

Sometimes these programs require that another program already be installed on the
network. For example, the DOS Server Program requires that the IBM AIX for DOS Users
program be running on the IBM Personal Computers or PS/2s connected to a network.
Other programs may require that such communications connectivity protocols as TCP/IP or
SNA exist on the network.

Sometimes to allow the programs to run, a file must be uncommented in a start up file. To
uncomment a line in a start up file, the # (pound) sign must be removed from the beginning
of the line. For example, if you have purchased IBM AIX Access for DOS Users,
uncomment the line in the /etc/re file that calls the /etc/rc/pcei shell script. The DOS Server
program may then be started by either executing the shell script or by restarting your
system.

Related Information
TCP/IP Overview for System Management on page 14—1, BNU Overview for System
Management on page6-1, X.25 Overview for System Management on page 15-1, NFS
Overview for System Management on page 11-1, Mail Overview for System Management
on page 8-28.

General Information and Planning Information Manual
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Chapter 6. Basic Networking Utilities (BNU)

The Basic Networking Utilities (BNU) are a version of the UNIX-to-UNIX Copy Program.
They can be used to communicate with any AIX or UNIX system on which BNU or another
version of UUCP is running. This chapter provides conceptual and procedural information to
help you set up and run BNU on your system, including examples of BNU configurations for
three different types of network connections. Also in this chapter are lists of the BNU
commands, directories, files, and file formats.

'BNU Introduction for System Management

The Basic Networking Utilities (BNU) are a group of programs, directories, and files that can
be used to communicate with any UNIX system on which a version of the UNIX-to-UNIX
Copy Program (UUCP) is running. Information about managing BNU is divided into three
major sections:

e Read the BNU Overview for System Management on page 6-1 to find out about the
parts of BNU and how they work on your system.

¢ Read the BNU Overview of System Management Tasks on page 6—12 to find out about
the tasks that need to be completed so that BNU can be used on your system.

¢ Read the List of Information for BNU System Management on page 6-18 for a list of
reference information about managing BNU.

For general information about networks, read the Network Overview on page 5-1.

BNU Overview for System Management

The set of AIX Basic Networking Utilities (BNU) programs is a version of the standard
UNIX-to-UNIX Copy Program (UUCP). AIX BNU can be used to communicate with any
UNIX system on which a version of UUCP is running.

The Basic Networking Utilities that are included with the Extended Services for the AlX Base
Operating System are based on AT&T System V BNU, also known as HoneyDanBer UUCP.
However, AIX BNU contains some Berkeley System Distribution (BSD) commands as well.

BNU uses a set of hardware connections and software programs to communicate between
systems. Using BNU, you can communicate with systems attached to your own system in
several different ways: with direct connections, modem connections, or connections over a
TCP/IP interface. In addition, you can use a system connected directly to your system as a
relay station to reach other UNIX systems not connected to your system. In this way, UUCP
provides a network of systems all over the world.

BNU can perform file transfers and send mail between your system and other systems
running versions of UUCP. In addition, BNU can execute commands on remote systems and
log in to remote systems.
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BNU uses a structure of directories and files to keep track of its activities. This structure
includes a set of public directories, a group of administrative directories and files, -
configuration files, and lock files. Most of the directories for BNU are created during the -
installation process. Some of the administrative directories and files are created by various
BNU programs as they run. The way BNU works on your system is controlled by the
configuration files, which interact with each other to determine whether remote systems can
log in to your system and what they can do after they log in.

With the exception of the remote login commands, BNU works as a batch system. When a
user requests a job sent to a remote system, BNU stores the information it needs to
complete the job. This is known as queuing the job. At certain prescheduled times, or when
a user instructs it to do so, BNU contacts various remote systems, transfers the work
queued up for them, and accepts jobs from them. The times of these transfers and how the
transters work are controlled by the configuration files on your system and those of the
remote system.

Because other systems can also contact your system to log in, transfer files, and execute
commands, BNU provides a means to establish security. BNU security allows you to restrict
what users of remote systems can do on your system, and allows users of remote systems
to restrict what you can do on their systems.

BNU runs several daemons to complete its activities. Once BNU is in use, it uses the set of
administrative directories and files to store the files it needs and log its own activities.

For Japanese language support:

All BNU commands except the uucpadm command are available for Japanese
language support. User names need not be in ASCII characters. However, all
system names and file names must be in ASCII characters. If a user attempts to
schedule a transfer or remote command execution involving non-ASCII system
names or file names, BNU returns an error message.

The remainder of this overview is divided into three major sections, as follows:

» Understanding BNU Security on page 6—3 discusses BNU security.

e Understanding the BNU Daemons on page 6-5 discusses the BNU daemons.

¢ Understanding the BNU File and Directory Structure on page 6-7 discusses the files
BNU uses for configuration and administration.

Read the BNU Overview of System Management Tasks on page 6-12 to find out about the
tasks that need to be completed so that BNU can be used on your system.

The List of Information for BNU System Management on page 6-18 lists the conceptual,
procedural, and reference information about managing BNU.

Related Information
List of BNU User Commands on page 6—19 lists the BNU commands available to all AIX
users.

The tip Overview for System Management on page 6-10 discusses the tip command, which
is similar to the BNU cu command.
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Understanding BNU Security

Because other systems can contact your system to log in, transfer files, and execute
commands, BNU includes a means to establish security. BNU security allows you to restrict
what users of remote systems can do on your system and allows users of remote systems to
restrict what you can do on their systems.

BNU security works on several levels. When you configure BNU, you can determine the
following:

o Who on your system has access to BNU files.
+ Which remote systems users of your system can contact.
» How users on remote systems log in to your system.

o What users on remote systems can do on your system once they log in.

The uucp Login ID
When BNU is installed, all of the configuration files, the BNU daemons, and many of the
BNU commands and shell procedures are owned by the uucp login ID. The uucp login ID is
a special login 1D, with a UID of 5. It is a member of the uucp group, which has a GID of 5.
The cron daemon reads the /usr/spool/cron/crontabs/uucp file to schedule automatic jobs
for BNU.

Usually, logging in as user uucp is not allowed. To change files that are owned by the uucp
login 1D, you must log in as a user with root user authority.

Warning: Allowing remote systems to log in to the local system with the uuep login 1D
seriously jeopardizes the security of your system. Remote systems logged in with the uucp
ID can display and possibly modify (depending on the other permissions specified in the
LOGNAME entry) the local Systems and Permissions files. It is strongly recommended that
you create other BNU login IDs for remote systems and reserve the uucp login ID for the
person responsible for administering BNU on the local system. For the best security, each
remote system that contacts the local system should have a unique login ID with a unique
UID number.

BNU Login IDs
Login IDs used by remote systems should have passwords. The startup shell for these IDs
should be the uucico daemon (/usr/lib/uucp/uucico). Thus when remote systems call your
system, they automatically start the uucico daemon on your system. Login IDs for BNU
should belong to the uucp group, with a GID of 5.

In order to prevent AlX security from prompting a new BNU login ID for a new password
when the remote system logs in, you must set the password as soon as you create the
account. To do this, use the pwdadm command. For example, to set a password for the
login ID nuucp, log in as the root user and enter the following command:

pwdadm —f NOCHECK nuucp

The system prompts you for the root password for verification, then for a password for the
nuucp login ID. Completing these steps allows the remote system to log in without being
immediately prompted for a new password.

After creating the login ID for a remote system, notify that system’s BNU administrator of the
login ID and password necessary to access your system.
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Creating a BNU Administrative Login ID
Someone with root user authority can also set up a BNU administrative login ID. This is
useful if, for example, security requirements on your system prevent the BNU administrator
from having root user authority. The BNU administrative login ID should have password
security, a UID of 5, and be in the uucp group (with a GID of 5). The login shell for the
administrative login should be the /bin/sh program (instead of the uucico daemon). Giving
the BNU administrative login a UID of 5 causes it to have the same privileges as the uucp
login ID. Thus, for security, remote systems should not be allowed to login as the BNU
administrator.

Security and the Systems and remote.unknown Files
On most BNU systems, only remote systems listed in the /usr/lib/uucp/Systems file can log
in to your system. The /usr/lib/uucp/remote.unknown script is executed whenever an
unknown system attempts to call the local system. As delivered, this script refuses to let the
unknown system log in, and makes an entry in the /usr/spool/uucp/.Admin/Foreign file
recording the time of the login attempt.

Someone with root user authority, or a BNU administrator, can modify the remote.unknown
shell procedure if you wish to log more information about the remote system or to store the
information in a different file. For example, you can modify the shell procedure so that it
sends mail to the BNU administrator whenever an unknown system tries to log in.

By taking away execute permissions on the remote.unknown shell procedure, you can
allow unknown machines to log in. In this case, you should add a MACHINE=OTHER entry
to the /usr/lib/uucp/Permissions file to establish permissions for the unknown machines.

In any case, your system can contact only remote systems listed in the Systems file. This
prevents users on your system from contacting unknown and untrusted systems.

Security and the Permissions File
The /usr/lib/uucp/Permissions file determines two things: the login IDs remote systems
use when logging in to the local system and the commands and other privileges remote
systems have on the local system.

The file contains two types of entries: LOGNAME and MACHINE entries. The LOGNAME
entry defines login names and privileges associated with them. The MACHINE entry defines
machine names and privileges associated with them. LOGNAME entries take effect when a
remote system calls the local system and attempts to log in. MACHINE entries take effect
when the local system contacts a remote system.

The options provided in the Permissions file allow you to establish various levels of security
for each remote system. For example, it is possible (although not recommended) for many
remote systems to share one login ID on the local system. However, you can also use the
VALIDATE option to require each remote system to use a unique login ID. The SENDFILES,
REQUEST, and CALLBACK options allow you to specify which system has control, keeping
the local system in control of transactions if necessary.

The READ, WRITE, NOREAD, and NOWRITE options allow you to define access or lack of
access to specific directories on the local system. These options allow you to control where
on your system remote users can place data. Similarly, with the COMMANDS option you can
limit the number of commands users on remote systems can execute on the local system.
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However, you can also use the COMMANDS=ALL option to allow total privileges to systems
closely associated with your system.

Warning: The COMMANDS=ALL option can seriously jeopardize the security of your
system. Use it with extreme care.

For further information on the BNU configuration files and how they interact, read
Understanding the BNU Configuration Files on page 6—8 and Configuring BNU on page
6-13.

Related Information
The Permissions file contains access permission codes, the Systems file lists accessible
remote systems, and the remote.unknown shell procedure records contacts from unknown
systems in the /usr/spool/uucp/.Admin/Foreign file.

The pwdadm command sets a password for a new user ID.

Understanding the BNU Daemons

The BNU software includes four daemons: the uucico daemon, uuxqt daemon, uusched
daemon, and uucpd daemon. The daemons handle file transfers, remote command
executions, work request scheduling, and communications using TCP/iP, respectively. The
four BNU daemons are stored in the /ustr/lib/uucp directory.

The uucico, uusched, and uuxqt daemons are normally started by the cron daemon
according to a schedule set by the person who administers BNU. However, someone with
root user authority can start these daemons manually, if necessary. The uucpd daemon
should be started by the TCP/IP inetd daemon.

The uucico Daemon
The uucico daemon is the primary BNU daemon. It transports the files required to send
data from one UNIX system to another UNIX system. The uucp and uux commands each
start the uucico daemon to transfer command, data, and execute files to the designated
system. The uucico daemon is also started periodically by the BNU scheduler, the uusched
daemon, which handles the transfer of files queued in the local spooling directory.

Once started by the uusched daemon, the uucico daemon attempts to contact other
systems and execute the instructions in the command files that have been randomized by
the uusched daemon. To execute the instructions in the command files, the uucico daemon
first checks the /usr/lib/uucp/Systems file to find an entry for the system to be called. Then
it checks the Systems file entry to see if this is a valid time to call. If so, it checks the Type
and Class fields and goes to the /usr/lib/uucp/Devices file to find a device that matches.

After finding a device, the uucico daemon checks the /etc/locks directory for a lock file for
the device. If one exists, the daemon checks for another device of the requested type and
speed, and uses it if available.

When no device is available, the daemon returns to the Systems file to find another entry for
the remote system. If one exists, the daemon repeats the process of searching for a device.
If none is found, the daemon makes an entry in the /usr/spool/uucp/.Status/SystemName
file for that remote system and goes on to the next request. The command file remains in the
queue, and the uucico daemon attempts the transfer again later. The later attempt is called
a retry.
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When the uucico daemon reaches the remote system, it uses the instructions in the
Systems file to log in. Logging in causes an instance of the uucico daemon to be invoked
on the remote sysiem as well.

The two uucico daemons, one on each system, work together to make the transfer. The
uucico daemon on the calling system controls the link, specifying the requests to be
performed. The uucico daemon on the remote system checks the local permissions to see
whether they allow the request to be performed. If so, the file transfer starts.

After the uucico daemon on the calling system has finished transferring all the requests it
has for the remote system, it sends a hangup request. When the remote uucico daemon
has transactions to send to the calling system, it denies the hangup request, and the two
daemons reverse roles. '

Note: Either the /usr/lib/uucp/Permissions file on the local system or the
{usr/lib/uucp/Permissions file on the remote system can forbid the daemons to
reverse roles. In this case, the remote system must wait to transfer files until it calls
the local system.

When nothing is left to be transferred in either direction, the two uucico daemons hang up.
At this point, the uuxqt daemon is called to execute remote command requests.

Throughout the transfer process, the uucico daemons on both systems write messages in
the BNU log and error files.

The uusched Daemon
The uusched daemon schedules the transfer of files that are queued in the spooling
directory (the /usr/spool/uucppublic directory) on the local system. When the uusched
daemon is invoked, it scans the spooling directory for command files, then randomizes the
files and starts the uucico daemon, which actually transfers the files.

The uuxqt Daemon
The uuxqgt daemon executes a command on a designated system. A user issues the uux
command to run a specified command on a designated system. After creating the necessary
files, the uux command starts the uucico daemon, which transfers those files to the public
spooling directory on the specified system.

The uuxqt daemon on every connected system periodically searches the spool directory for
command-execution requests. When it locates such a request, the uuxqt daemon checks
for necessary files and permissions and then, if permitted, executes the specified command.

The uucpd Daemon
The uucpd daemon must be running on both the local and remote systems before BNU can
establish communications with a remote computer by means of the Transmission Control
Protocol/Internet Protocol (TCP/IP). The daemon is a subserver of the TCP/IP inetd
daemon, and is started by the inetd daemon.

The uucpd daemon should be started at system startup if you use TCP/IP for BNU
connections. However, the daemon can be started anytime before the connection between
the two systems is established.

By default, the inetd daemon is configured to start the uucpd daemon. However, if this has
been changed on your system, you may need to reconfigure the inetd daemon to start the
uucpd daemon.

For further information on scheduling daemons, read Understanding the BNU Administrative
Directories and Files on page 6-9.
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Related Information
The uucico daemon, uucpd daemon, uusched daemon, uuxqt daemon.

The cron daemon, inetd daemon.

How to Set Up Automatic Monitoring of BNU on page 6—27 discusses setting up BNU
schedules.

How to Configure BNU for use with TCP/IP on page 6—26 discusses starting the uucpd
daemon.

Understanding the BNU File and Directory Structure

The Basic Networking Utilities use a structure of directories and files to keep track of their
activities. This structure includes a set of public directories, a group of administrative
directories and files, configuration files, and lock files. Most of the directories for BNU are
created during the installation process. Some of the administrative directories and files are
created by various BNU programs as they run.

The BNU public directory, /ust/spool/uucppublic, is the storage spot for files that have
been transferred to the local system from other systems. The files wait in the public directory
until users claim them with the uupick command or until the commands requested by users
on remote systems have been executed by the uuxqt daemon. The public directory is
created when BNU is installed. Within the public directory, BNU creates a subdirectory for
each remote system that sends files to the local system.

The BNU administrative directories and files are in subdirectories of the /usr/spool/uucp
directory. These directories and files contain two types of information: data waiting to be
transferred to other systems, and log and error information about BNU activities.

The BNU configuration files reside in the /usr/lib/uucp directory. The files must be
configured for your system. Three of them, the Systems, Devices, and Permissions files,
are required before you can use BNU on the system. Setting up the other files is optional.

The configuration files contain information for BNU about remote systems you communicate
with, devices you use to contact these systems, times to contact the systems, and what the
remote systems are allowed to do on your system. Some configuration files also specify
limits on BNU activities, to prevent your system from becoming overloaded.

The lock files that BNU uses are stored in the /etc/locks directory. Whenever BNU uses a
device to connect to a remote computer, it places a lock file for that device in the /etc/locks
directory. When another BNU program or any other program needs the device, that program
checks the /etc/locks directory for a lock file. |f a lock file exists, the program waits until the
device is available or uses another device for the communication.

In addition to device lock files, the uucico daemon places lock files for remote systems in
the /etc/locks directory. Before contacting a remote system, the uucico daemon checks the
letc/locks directory for a lock file for that system. These files prevent other instances of the
uucico daemon from establishing duplicate connections to the same remote system.

Note: Other AIX systems besides BNU, such as ATE and TCP/IP, use the /etc/locks
directory.

Related Information
List of BNU Files and Directories on page 6—20.

The /usr/spool/uucppublic/* directories.
The /etc/locks directory.
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‘Understanding the BNU Configuration Files

The BNU Configuration files, also known as the BNU Supporting Database, are stored in the
/usr/lib/uucp directory. They are owned by the uuep login ID and can be edited only by
someone with root user authority. These files determine which systems your system can talk
to, when and how often your system contacts other systems, which systems can contact
your system and what they can do on your system, and the hardware connections and
parameters your system uses to contact other systems.

The entries you put in the BNU Configuration files depend on the types of connections
between your system and each remote system. Special entries must be made in several of
the files if you are using TCP/IP or direct connections to contact other systems. If you are
using modems to contact other systems, the modems must be defined in the Dialers file.

The Systems, Devices, and Permissions files must be set up on your system before you
can contact remote systems using BNU. The other files must be set up for you to fully use
some BNU capabilities, such as automatic polling. Also, the various configuration files must
be modified periodically to reflect changes to your system or the systems you contact.

The BNU configuration files are:

Devices Contains information about available devices, including both modems
and direct connections.

Dialcodes Contains dialing code abbreviations, which allow you to shorten phone
numbers in the Systems file.

Dialers Specifies initial handshaking on a connection.

Maxuuscheds Limits simultaneous scheduled jobs.

Maxuuxqts Limits simultaneous remote command executions.

Permissions Contains access permission codes. This file is the primary file for

determining the security for BNU.

Poll Specifies when the BNU program should poll remote systems to
initiate tasks.

remote.unknown  Records contacts from unknown systems (those not listed in the
Systems file).

Systems Lists accessible remote systems and information needed to contact
them, including the device to use and the password you need to iog in.
Also specifies the times when the systems can be contacted.

The configuration files interact when BNU is in use. For example:
¢ The Devices file contains a Token field that refers to entries in the Dialers file.

* The Systems file contains an entry for a C/ass of device. A device of each Class referred
to in the Systems file must be defined in the Devices file.

o The Poll file contains entries for systems your system calls. Each of these systems must
be defined in the Systems file.

Related Information
Example of a BNU Configuration for a Telephone Connection on page 6-37, Example of a
BNU Configuration for a TCP/iP Connection on page 6-34, and Example of a BNU
Configuration for a Direct Connection on page 6-40 provide sample configurations for BNU.
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Understanding the BNU Administrative Directories and Files

The Basic Networking Utilities use a set of administrative directories and files to store data
and log BNU activities. The BNU administrative system is contained in the /usr/spool/uucp
directory. Under this directory, BNU creates the following directories:

e The .Admin directory contains four administrative files: the audit, Foreign, errors, and
xferstats files. These files contain error and log information about BNU activities.

¢ The .Corrupt directory contains copies of files that cannot be processed by the BNU
program.

e The .Log and .Old directories contain log files from BNU transactions.

e The .Status directory stores the last time the uucico daemon tried to contact remote
systems.

* The .Workspace directory holds temporary files that the file transport programs use
internally.

» The .Xqtdir directory contains execute files with lists of commands that remote systems
can run.

e Each SystemName directory contains files used by file transport programs. These are the
Command (C.*), Data (D.*), Execute (X.*), and Temporary (TM.*) files. BNU creates a
SystemName directory for each remote system it contacts.

The directories whose names begin with a dot are hidden. This means that they cannot be
found with an Is or li command unless the —a flag is used. When the uucico daemon is
started, it searches the /ust/spool/uucp directory for work files and transfers the files from
any directory that is not hidden. Thus the uucico daemon sees only the SystemName
directories, and not the other administrative directories.

The files in the hidden directories are owned by the uucp login ID. These files can generally
be accessed only by someone with root user authority or by someone whose login ID has a
UID of 5. The work files in the SystemName directories are owned by the users who
scheduled the work.

For further information about maintaining the administrative directories, read Maintaining
BNU.

Related Information
The Is command, li command.

The uucico daemon.
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tip Overview for System Management

The tip command can be used to contact any system that is running the UNIX operating
system and to which the local system is physically connected. The tip command is installed
with the Basic Networking Utilities (BNU) and can use the same physical connections that
are used by BNU, including TCP/IP connections, direct connections, and modem
connections.

The tip command uses variables and escape signals, as well as flags, to control its
operations. The flags can be entered at the command line. The escape signals can be used
over a connection with a remote system to start and stop file transfers, change the direction
of a file transfer, exit to an AlX subshell, and so on.

The tip command variables define settings such as the end-of-line character, the break
signal, and the mode of file transfers. Variable settings can be initialized at run time using a
iprc file. Variable settings can also be changed during execution using the ~s escape
signal. Some variables, such as the end-of-line character, can be set for an individual
system in that system’s entry in the remote file.

The tip command reads three files, the phones file, the remote file, and the .tiprc file, to
determine initial settings for its variables. The .tiprc file must always be named the
$HOME/ tiprc file. The names and locations of the remote and phones files can vary. The
names of the remote file and the phones file can be determined by environment variables

as follows:
PHONES Names the phones file used by the tip command.
REMOTE Names the remote file used by the tip command.

To use an environment variable, set it before starting the tip command. As an alternative,
the names of the phones and remote files can be determined using the tip command
phones and remote variables in the .tiprc file. If no variables are set to determine the
names of these files, the command uses the /etc/phones file and the /etc/remote file,
respectively.

Note: The tip command reads only the /ast remote or phones file specified. Thus, if you
specify a remote or phones file with a variable, the new file is used in place of (not
in addition to) any previous files you specified. '

The tip command uses variable settings in the following order:

1. The command checks the settings of the PHONES and REMOTE environment variables
to find the files to use for the phones and remote files, respectively.

2. The command reads the .tiprc file and sets all variables accordingly. If the remote or
phones variables are set in the .tipre file, these settings override the environment
variable settings.

3. When a connection to a remote system is initiated, the command reads the remote file
entry for that system. The settings in the remote file entry override settings made in the
tiprc file.

4. If the ~BaudRate flag is used with the tip command, the specified rate overrides all
previous baud rate settings.

5. A setting made with the ~s escape signal overrides all previous settings of a variable.
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Setting Up the tip Command
Before the tip command can connect to a remote system, the /etc/remote and /etc/phones
files must be set up. The /etc/remote file defines attributes of remote systems such as the
port and type of device to use to reach the system, as well as the signals to use to indicate
the beginnings and endings of transmissions. The /etc/phones file lists telephone numbers
used to contact remote systems over a modem line.

Sample remote and phones files are delivered with AIX BOS Extensions 1. The sample
remote file is named /etc/remote-file. The sample phones file is named /etc/phone-file.

. To set up one of these files, copy the sample file to the correct name and modify it to suit the
needs of your site.

Note: You must have root user authority to create files in the /etc directory.

Any tip user can create a .tipre file and use this file to specify initial settings for tip
variables. The .tipre file must be placed in the user’'s $HOME directory.

A tip user can also create customized remote and phones files. An individual remote file

must be in the format of the /etc/remote file and specified with the tip command remote

variable or the REMOTE environment variable. An individual phones file must be in the

format of the /etc/phones file and specified with the tip command phones variable or the

PHONES environment variable. If an individual phones or remote file is specified with one

of the variables, that file is read in place of (not in addition to) the /etc/phones or
_letc/remote file.

Users of tip can use combinations of individual phones and remote files. For example, a
user could read the default remote file, /etc/remote, but use an individual phones file
named with the phones variable.

Related Information
The tip command is installed with BNU/UUCP, which is an AIX Optional Program Product.
See How to Install AlX for RISC System/6000 Licensed Program Optional Program Products
in General Concepts and Procedures. ’

BNU Overview for System Management on page 61 discusses BNU connections between
systems.

List of Information about the tip Command
Read the following to find out more about the tip command:

tip command
tip Command Escape Signals
tip Command Variables.

The following file formats are used to configure the tip command:

phones file format
remote file format
Lipre file format.
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BNU Overview of System Management Tasks
Before users on your system can run BNU programs, BNU must be installed and configured.

The way BNU works on your system is controlled by a set of configuration files that interact
with each other to determine whether remote systems can log in to your system and what
they can do after they log in. These files must be set up according to the requirements and
resources of your system.

BNU must be maintained. To maintain BNU, you must read and remove log files periodically
and check the BNU queues to be sure jobs are transferring to remote systems properly. You
must also periodically update the configuration files to reflect changes in your system or the
systems it contacts.

The remainder of this overview is divided into three sections, as follows:

¢ Installing BNU on page 6-12
¢ Configuring BNU on page 6-13
» Maintaining BNU on page 6-14.

Related Information
List of Information for BNU System Management on page 6-18.

Installing BNU

The Basic Networking Utilities use both hardware and software to communicate with other
systems. In order to use BNU on your system, BNU-related hardware must be installed, and
the BNU software must be installed and configured.

Hardware for BNU

Before your system can communicate with another, a two-way communication link must be
established between the systems. There are three ways to set up such a link:

¢ Using a hardwired line with a device such as tty1. This is known as a direct connection.
o Using a telephone line with a modem.
+ Using a TCP/IP connection over a Token Ring, Ethernet, SL/IP, or X.25 network.

A direct connection links a port on the local computer to a port on the remote computer. A
direct line is advantageous when users on local systems communicate frequently with
remote systems. The link is always available and access time is short. However, a port used
for a hardwired communications link is not available for any other purpose.

The second type of connection uses a telephone line and a modem. The user on the caliling
computer establishes the connection to a remote computer through an Automatic Calling
Unit (ACU), also referred to as an autodialer or a modem. The modem attached to the called
system answers the telephone, and the communications software then completes the
connection. :

The third type of connection uses TCP/IP. If your system is hooked into a TCP/IP network,
you can set up BNU to allow your system to communicate with any other system in that
network.
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BNU Software

The Basic Networking Utilities software is composed of the foliowing items:
¢ Directories in which the various files and programs for BNU are stored

¢ Configuration files containing information needed to establish remote connections and
determine access permissions

e Administrative files used primarily in transferring data between computers

o User commands that perform the basic BNU functions, such as file transfer and remote
command execution

¢ Administrative commands, such as programs that enable you to configure and maintain
BNU

o Daemon programs that handle file transfers, communications with TCP/IP, scheduling of
work, and remote command executions.

All of these items are installed during the software installation process. After both the
software and the hardware have been installed, BNU must be configured before users on
the system can begin to schedule BNU jobs.

BNU is part of the AIX Optional Program Products. To install it, follow the steps outlined in
How to install AlX for RISC System/6000 Licensed Program Optional Program Products in
General Concepts and Procedures.

For information about setting up BNU after it has been installed on your system, read
Configuring BNU on page 6-13.

Related Information
TCP/IP Overview for System Management on page 14-1 discusses setting up a TCP/IP
network.

How to Install AIX for RISC System/6000 Licensed Program Optional Program Products in
General Concepts and Procedures.

The smit command starts SMIT; Devices in SMIT in the SMIT Overview in General
Concepts and Procedures discusses using SMIT to configure modems and communication
ports.

Configuring BNU

In order for BNU to function correctly at your site, you must configure the remote
communications facilities by setting up the following:

¢ Alist of the devices used to establish a hardwired communications link or a link using a
telephone line and a modem

¢ Alist of modems used to contact remote systems over the telephone network
¢ A list of the remote systems with which the local system can communicate

» An optional list of alphabetic abbreviations representing the prefixes of telephone
numbers used to contact the specified remote systems

* The appropriate access permissions specifying the ways in which loca! and remote
systems may communicate

* A schedule for monitoring the networked remote systems (optional).
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To set up these lists, permissions, schedules, and procedures, modify the BNU
Configuration files and edit the /usr/spool/cron/crontabs/uucp file to remove the comment
characters (#) from the beginnings of the lines that schedule the automatic maintenance
routines.

It is not necessary to modify the BNU configuration files in any particular order. However, the
Systems, Devices, and Permissions files must be configured before BNU will run correctly
at your site. ‘

For further information about configuring BNU, read How to Configure BNU on page 6-23
and How to Configure BNU for use with TCP/IP on page 6-26.

For further information about the files used to configure BNU, read List of BNU Configuration
Files on page 6-21 and Understanding the BNU Configuration Files on page 6-8. For a
checklist of information you need to set up BNU on your system, read List of Information to
Collect Before Configuring BNU on page 6—25.

Installing BNU on page 6—12 discusses the hardware and software you need to use BNU.
Maintaining BNU on page 6—14 discusses monitoring BNU communications after BNU is
installed.

Related Information
Example of a BNU Configuration for a Telephone Connection on page 6—-37, Example of a
BNU Configuration for a TCP/IP Connection on page 634, and Example of a BNU
Configuration for a Direct Connection on page 6-40 show sample entries in all of the BNU
configuration files.

How to Monitor a BNU Remote Connection on page 6—-29 and How to Use the uucico
Daemon to Debug BNU Login Failures on page 6-32 can help you to check your
configuration to be sure it is working correctly.

Maintaining BNU

BNU must be maintained so that it continues to work properly on your system. To maintain
BNU, you should:

* Read and remove log files periodically.

e Use the uuq and uustat commands to check the BNU queues to be sure jobs are
transferring to remote systems properly.

» Schedule automatic commands which poll remote systems for jobs, return unsent files to
users, and send you periodic messages about BNU status.

* Periodically update the configuration files to reflect changes in your system.

In addition, you should occasionally check with administrators of remote systems to keep up
with changes on their systems that may affect your configuration. For example, if the

supervisor of system venus changes your system’s password, you will need to put the new
password in the /usr/lib/uucp/Systems file before your system can log in to system venus.

6-14 Communication Concepts and Procedures



For further information about log files, read Working with BNU Log Files on page 6—15. For
further information about the commands available for maintaining BNU, read Using BNU
Maintenance Commands on page 6—16.

List of BNU Management Commands on page 6-18 contains a list of commands that can be
used to maintain BNU.

For further information about BNU directories, read Understanding the BNU Administrative
Directories and Files on page 6-9.

Related Information
How to Set Up Automatic Monitoring of BNU on page 6-27, How to Set Up BNU Polling of
Remote Systems on page 6-28.

How to Monitor a BNU Remote Connection on page 6—29, How to Monitor a BNU File
Transfer on page 6-31, and How to Use the uucico Daemon to Debug BNU Login Failures
on page 6-32 can help you diagnose and correct problems with BNU connections.

Working with BNU Log Files

BNU creates log files and error files to track its own activities. These files must be checked
and removed periodically to keep them from filling up the storage space on your system.
BNU provides several commands for use in cleaning up log files: the uulog command,
uuclean command, uucleanup command, and uudemon.cleanu command. You can run
these commands manually or use entries in the /usr/spool/cron/crontabs/uucp file to
schedule them to be run by the cron daemon.

Log Files in the .Log and .Old Directories
BNU creates individual log files in the /usr/spool/uucp/.Log directory for each remote
system with which your local system communicates using the uucp, uuto, or uux
command. BNU normally places status information about each transaction in the appropriate
log file each time someone on the system uses BNU. When more than one BNU process is
running, however, the system cannot access the log file, so it places the status information in
a separate file with a .LOG prefix.

The uulog command displays a summary of uucp or uux requests by user or by system.
The uulog command simply displays the files. However, you can also have BNU
automatically combine the log files into a primary log file. This is called compacting the log
files, and can be done with the uudemon.cleanu command, which is usually run by the
cron daemon.

Whenever the cron daemon runs the uudemon.cleanu command, that command combines
the uucico and uuxqt log files on the local system and stores them in the
/usr/spool/uucp/.Old directory. At the same time, the command removes old log files that
were previously stored in the .Old directory. The default is for the uudemon.cleanu
command to save log files that are two days old.

If storage space is a problem, consider reducing the number of days that files are kept. If
you need to be able to track BNU transactions over a longer period of time, consider
increasing the number of days that files are kept. To change the default amount of time to
save log files, modify the shell procedure for the uudemon.cleanu command. This script is
stored in the /ust/lib/uucp directory and can be modified by someone with root user
authority.
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Other BNU Log Files
BNU also collects information and stores it in the /usr/spool/uucp/.Admin directory. This
directory contains the errors, xferstats, Foreign, and audit files. These files must be
checked and removed occasionally to save storage space. BNU re-creates each file
whenever it is needed.

When another system contacts your system with the uucico daemon’s debugging mode on,
it invokes the uucico daemon on your system with debugging turned on as well. The
debugging messages generated by the daemon on the local system are stored in the audit
file. This file can get quite large if remote users frequently call your system with debugging
turned on. Check and remove the audit file often.

The errors file records errors encountered by the uucico daemon. Checking this file can
help you correct problems such as incorrect permissions on BNU work files.

The xferstats file contains information about the status of every file transfer. Check and
remove this file occasionally.

The Foreign file is important to the security of your system. Whenever an unknown system
attempts to log in to the local system, BNU calls the remote.unknown shell procedure,
which logs the attempt in the Foreign file. By reading the Foreign file, you can find out
which systems have attempted to call the local system and been refused. If a system has
been attempting frequent calls, you can use this information when considering whether to
allow that system access.

Systemwide Log Files used by BNU
Because many BNU processes need root user authority to oomplete their tasks, BNU
creates frequent entries in the /usr/spool/sulog log file. Similarly, using the cron daemon to
schedule BNU tasks causes BNU to create multiple entries in the /usr/spool/cron/log file.
When using BNU, check and clean out these files more often than you otherwise would.

For further information about BNU log files, read Understanding the BNU Administrative
Directories and Files on page 6-9.

Related Information
The crontab command, uuclean command, uucleanup command, uudemon.cleanu
command, uulog command.

The /usr/spool/uucp/.Log/* directories, /usr/spool/uucp/.Old/* directories.

Using BNU Maintenance Commands

The Basic Networking Utilities contain several commands that can be used for monitoring
BNU activities and cleaning up BNU directories and files.

Cleanup Commands
BNU contains three commands that clean directories and remove any files that have not yet
been sent. These commands are the uuclean, uucleanup, and uudemon.cleanu
commands.

The uuclean command allows a user with root user authority to delete from the BNU
administrative directories all files older than a specified number of hours. Using the uuclean
command, you can also specify a certain directory to be cleaned or a certain type of file to
be deleted. In addition, you can instruct the command to notify the owners of the files that
their files have been deleted. The uuclean command is the Berkeley equivalent of the
uucleanup command.
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The uucleanup command performs functions similar to the uuclean command. However,
the uucleanup command checks the age of files based on days rather than hours. In
addition, you can use the uucleanup command to send a warning message to users whose
files have not yet been transferred, notifying them that the files are still in the queue. The
uucleanup command also allows you to remove only files relating to a specified remote
system.

The uudemon.cleanu command is a shell procedure that issues the uulog and uucleanup
commands to compress the BNU log files and to remove log and work files over three days
old. It is usually executed by the cron daemon.

Status-checking Commands
BNU also provides several commands for checking the status of transfers and log files.
These are the uuq, uulog, uupoll, uusnap, and uustat commands.

The uuq command displays jobs currently in the BNU job queue. Using the uuq command,
you can display the status of a specified job or of all jobs. If you have root user authority, you
can use the uuq command to delete a job from the queue.

The uustat command provides information similar to that provided by the uug command,
but in a different format. Using uustat, you can check the status of jobs and delete jobs you
own. If you have root user authority, you can also delete jobs belonging to other users.

The uulog command works with BNU log files (see page 6-15).

The uupoll command forces a poll of a remote system. This is helpful when work for that
system is waiting in the queue and needs to be transferred before the system is scheduled
to be calied automatically.

The uusnap command displays a very brief summary of BNU status. For each remote
system, this command shows the number of files awaiting transfer. However, it does not
show how long they have been waiting. The uusnap command is the Berkeley equivalent of
the uustat command.

Shell Procedures
BNU is delivered with two shell procedures that can be used for maintenance: the
uudemon.cleanu command and the uudemon.admin command. They are stored in the
/usr/lib/uucp directory. Since these commands are shell procedures, you can copy them
and modify the copy if you wish to change what they do. You can run the procedures from
the command line or schedule them to be run by the cron daemon.

The uudemon.cleanu command is discussed under Cleanup Commands.

The uudemon.admin command issues the uustat command to find out the status of BNU
jobs. It sends the results to the uucp login ID as mail. You may wish to modify the
uudemon.admin shell procedure to send the mail elsewhere, or use a mail program to
reroute all mail for the uucp login ID to the user who is responsible for BNU administration.

To automatically run the uudemon.cleanu and uudemon.admin commands, remove the
comment characters (#) from the beginnings of the relevant lines in the
/usr/spool/cron/crontabs/uucp file.

Related Information
The uuclean command, uucleanup command, uudemon.admin command,
uudemon.cleanu command, uupoll command, uuq command, uusnap command.

The cron daemon.
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List of Information for BNU System Management
The reference information about managing BNU falls into the following general categories:
Commands are listed beginning on page 6-18.
Daemons are listed on page 6-20.
Files, File Formats, and Directories are listed together beginning on page 6—20.

Directories are listed on page 6-21.
File Formats are listed on page 6-21.
Files are listed on page 6-22.

List of BNU Management Commands
BNU management commands fall into four general categories:

Installation Commands

Configuration Command

Maintenance and Debugging Commands

Automatic Maintenance Commands.

In addition, you may wish to become familiar with the BNU user commands, which are listed
on page 6~19.

Installation Commands
Cvt Moves UUCP files from a non-BNU version of UUCP into new BNU
directories.

uucheck Checks the /usr/lib/uucp/Permissions file for correct configuration.
uuname Shows the names of all the systems BNU can connect to.

Configuration Command
uucpadm Enters basic BNU configuration information.

Maintenance and Debugging Commands
uuclean Cleans up BNU spooling directories.

uucleanup Cleans up BNU spooling directories.

uucpadm Enters basic BNU configuration information.

uukick Contacts a remote system with debugging turned on.

uulog Displays BNU log files.

uupoll Forces a poll of a remote system.

uuq Displays the BNU job queue and allows specified jobs to be deleted from
the queue.

uusnap Displays a brief summary, like a snapshot, of the status of BNU.

uustat Provides information about BNU operations.

uutry Contacts a remote system with debugging turned on and allows an override

of the retry time.

Uutry Contacts a remote system with debugging turned on, saving the debugging
output in a file.

6—18 Communication Concepts and Procedures



Automatic Maintenance Commands
Although these commands can be run from the command line, they are usually run by the
cron daemon at times determined by the person who configures BNU.

uudemon.admin  Reports BNU status by sending mail to a specified login ID, by default
the uucp login ID.

uudemon.cleanu  Cleans up BNU spooling directories at prescheduled times.
uudemon.hour Initiates file transport calls to remote systems.
uudemon.poli Polls remote systems listed in the /usr/lib/uucp/Poll file.
Related Information
The commands for managing BNU are described in the Commands Reference.
Installing BNU on page 6—12 discusses the use of the installation commands.
Configuring BNU on page 6—13 discusses setting up the automatic maintenance commands.

Working with BNU Log Files on page 6—15 and Using BNU Maintenance Commands on
page 6-16 provide information about using the maintenance commands.

List of BNU User Commands
Once BNU is installed and configured, the following commands can be run by any AIX user

to cause BNU to log in to remote systems, transfer files, perform jobs on remote systems,
and report the status of jobs and transfers.

ct Dials a remote system and initiates a login process.

cu Connects directly or indirectly to another system.

uucp Copies files to another AIX or UNIX system that is running BNU or another
version of UUCP.

uudecode Decodes a binary file that was encoded by the uuencode command.

uuencode Encodes a binary file for transmission by mail.

uuname Provides information about other systems accessible to the local system.

uupoll Forces a call to a remote system so queued jobs can be transferred.

uuq Displays the BNU job queue.

uusend Uses BNU to send a file to a remote host that is running BNU or another
version of UUCP.

uusnap Displays a brief summary, like a snapshot, of the status of BNU.

uustat Reports the status of and provides limited control over BNU operations.

uuto Copies files to another system that is using BNU or another version of
UUCP.

uupick Completes the transfer of and handles files sent by the uuto command.

uux Runs a command on another AIX or UNIX system that is running BNU or

another version of UUCP.

Related Information
The BNU user commands are described in the Commands Reference.
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List of BNU Daemons

BNU has four daemons:

uucico Contacts remote systems and transfers files between the local system and a
~ remote system. _ .

uucpd Allows BNU to run on top of TCP/IP.

uusched Schedules BNU jobs.

uuxaqt Executes command requests from remote systems.

Related Information
The BNU daemons are described in the Commands Reference and in Understanding the
BNU Daemons on page 6-5.

List of BNU Files and Directories
BNU files and directories fall into several logical groups:

Lock and Public Directories
Administrative Directories and Files
Configuration Files.
Lock and Public Directories
/etc/locks directory
/usr/spool/uucppublic/* directories.
Administrative Directories and Files
The BNU administrative directories and files are:
/usr/spool/uucppublic/* directories
/usr/spool/uucp directory
/usr/spool/uucp/.Admin directory

audit file
errors file
Foreign file
xferstats file

/usr/spool/uucp/.Corrupt directory
/usr/spool/uucp/.Log directories
/usr/spool/uucp/.Old directory
/usr/spool/uucp/.Status directory
/usr/spool/uucp/.Workspace directory
/usr/spool/uucp/.Xqtdir directory
/usr/spool/uucp/SystemName directory

Command (C.*) files
Data (D.*) files
Execute (X.*) files
Temporary (TM.*) files.
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Configuration Files :
The BNU configuration files, which reside in the /usr/lib/uucp directory, are:

Devices file format

Dialers file format

Dialcodes file format

Maxuuscheds file format

Maxuuxgts file format

Permissions file format

Poll file format

remote.unknown file format

Systems file format.
Related Information

For information about individual files, file formats, and directories, see the Files Reference.

Understanding the BNU File and Directory Structure on page 6—7, Understanding the BNU
Configuration Files on page 6-8, and Understanding the BNU Administrative Directories
and Files on page 6-9 discuss the BNU files and directories.

List of BNU Directories

BNU uses the following directories:
/letc/locks
/usr/spool/uucp
/usr/spool/uucp/.Admin
/usr/spool/uucp/.Corrupt
/usr/spool/uucp/.Log
/usr/spool/uucp/.Old
/usr/spool/uucp/.Status
/usr/spool/uucp/.Workspace
/usr/spool/uucp/.Xqtdir
/usr/spool/uucp/SystemName
/usr/spool/uucppublic/*
Related Information
For information about individual directories, see the Files Reference.

Understanding the BNU File and Directory Structure on page 6—7 and Understanding the
BNU Administrative Directories and Files on page 6-9 discuss the BNU directories.

List of BNU File Formats
The configuration files for BNU are located in the /usr/lib/uucp directory:
Devices
Dialers
Dialcodes
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Maxuuscheds
Maxuuxqts
Permissions
Poll
remote.unknown
Systems

Related Information .
For information about individual file formats, see the articles on each in the Files Reference.

Understanding the BNU File and Directory Structure on page 6—7 and Understanding the
BNU Configuration Files on page 6-8 discuss the BNU file formats.

List of BNU Files

Files in the /usr/spool/uucp/.Admin directory are:
audit
errors
Foreign
xferstats
Files in the /usr/spool/uucp/SystemName directory include:
Command (C.*)
Data (D.*)
Execute (X.*)

Temporary (TM.*)

Related Information
For information about individual files, see the Files Reference.

Understanding the BNU File and Directory Structure on page 6—7 and Understanding the
BNU Administrative Directories and Files on page 6-9 discuss the BNU files.
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How to Configure BNU

Prerequisite Tasks or Conditions
e BNU/UUCP must be installed on your system.

¢ You must have root user authority to edit the BNU configuration files.

Coliect the information you need to configure BNU. This information should include a list
of remote systems and lists of devices and modems to use to connect to the systems.

If you are using direct connections for BNU communications, the appropriate hardwired
connections between your system and the remote systems must be set up.

If you are using modems for BNU communications, you must have installed and
configured each modem.

It one or more of your connections uses TCP/IP, then TCP/IP must be running between
your system and the appropriate remote systems. Follow the steps described in How to
Configure BNU for Use with TCP/IP on page 6-26 before continuing the configuration.

Procedure
To configure BNU on your system, perform the following steps:

1. Set up appropriate login IDs and passwords for remote systems that will call your system,
and tell the person responsible for administering BNU or UUCP on each remote system
the login and password you have provided.

Warning: Allowing remote systems to log into the iocal system with the uuep login 1D
seriously jeopardizes the security of your system. Remote systems logged in with the
uucp ID can display and possibly modify (depending on the permissions specified in the
LOGNAME entry of the Permissions file) the local Systems and Permissions files. It is
strongly recommended that you create other BNU login IDs for remote systems and
reserve the uucp login ID for the person administering BNU on the local system. For the
best security, each remote system that contacts the local system should a have unique
login 1D with a unique UID number. These login 1Ds should have GIDs of 5.

[\V]

. Decide whether to use dial-code abbreviations for telephone numbers (see the
Dialcodes file format). If you decide to use dial-code abbreviations, set up the Dialcodes
entry for each abbreviation.

3. Using your list of devices, set up the Devices file on your system. Make an entry for each
modem and each direct connection. If you are using TCP/IP, make sure the TCP/IP entry
is included in the Devices file.

H

. Using your information about each remote system, set up the Systems file on your
system.

(3}

. Using your information about devices and modems, make sure the Dialers file on your
system contains an entry for each modem. If you are using TCP/IP and direct
connections, make sure the TCP/IP entry and direct entries are present.

6. Decide how much access to your system you want to provide to each remote system you
call and to each remote system that calls you. Set up appropriate entries for each system
and each login name in the Permissions file.

\l

. Issue the uucheck command to verify that everything is in place:

/usr/lib/uucp/uucheck —v
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The uucheck command verifies that the directories, programs, and support files are set
up properly and that the Permissions file entries are consistent. If the uucheck
command reports any errors, fix the errors.

8. If you wish, set up automatic monitoring of BNU operations and automatic polling of
remote systems. ~

Related Information
BNU/UUCP is installed with the AIX Optional Program Products. See How to Install AIX for
RISC System/6000 Licensed Program Optional Program Products in General Concepts and
Procedures. '

List of Information to Collect Before Configuring BNU on page 6-25.

All BNU configuration files are located in the /ust/lib/uucp directory. The formats for the
configuration files are the Devices file format, Dialers file format, Dialcodes file format,
Maxuuscheds file format, Maxuuxqts file format, Permissions file format, Poll file format,
remote.unknown file format, and Systems file format.

The uucpadm command provides menu-driven configuration for the Devices, Dialcodes,
Permissions, Poil, and Systems files, which can also be edited using any ASCI! editor. The
other configuration files must be edited with an ASCIl editor.

The uucheck command verifies the BNU configuration.

How to Configure BNU for Use with TCP/IP on page 6—26, How to Set Up Automatic
Monitoring of BNU on page 6~27, How to Set Up BNU Polling of Remote Systems on page
6-28.

How to Monitor a BNU Remote Connection on page 6-29 and How to Use the uucico
Daemon to Debug BNU Login Failures on page 6-32 can help you locate problems in the
configuration. '
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List of Information to Collect before Configuring BNU
Before beginning to configure BNU, gather the information listed here.
¢ For each remote system your system will call, collect the following information:

-~ System name

Login name your system should use on the remote system

Password for the login name

Login and password prompts on the remote system

Type of connection you will use to reach the remote system (TCP/IP, direct, or
telephone).

 [f the connection is direct, find out:
- The bit rate of the connection
— The port on the local system to which the connection is attached.
s If the connection is a telephone connection, find out:
—~ The telephone number of the remote system
— The speed of your modem that is compatible with that of the remote system.

Note: If any of the remote systems will call your system, make sure the pérson
responsible for administering BNU on each of the remote systems has all the
preceding information about your system.

¢ For each local modem that you will use for BNU connections, collect the following
information:

-~ The chat script for the modem (consult the modem’s documentation)
Note: For some modems, the chat script is already in the /usr/lib/uucp/Dialers file.
- The local port the modem is attached to.

¢ Using the information you collect, make a list of each device you need to connect to a
remote system. Following is a sample list for local system morgan:

direct:

hera 9600 tty5
zeus 2400 tty2
ariadne 2400 ttyl

hayes modem (tty3): apollo, athena

TCP/IP: merlin, arthur, percy

To connect to system hera, a direct connection at a speed of 9600 from port tty5 is
used. To connect to system apollo, the hayes modem connected to port tty3 is used.
TCP/IP is used to connect to systems merlin, arthur, and percy.

Related Information
How to Configure BNU on page 6-23, How to Configure BNU for Use with TCP/IP on
page 6—26.
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How to Configure BNU for Use with TCP/IP

Prerequisite Tasks or Conditions
o BNU/UUCP must be installed on your system.

¢ You must have root user authority to edit the BNU and TCP/IP configuration files.

o TCP/IP must be running between your system and the appropriate remote systems.

Procedure
1. Use the netstat command to see whether the uucpd daemon is running, by entering:

netstat —-a

The uucpd daemon is started by the inetd daemon. If the uucpd daemon is not running,
reconfigure the inetd daemon to start the uucpd daemon.

2. Check to see whether the /etc/services file includes the following line:
uucp 540/tcp uucpd
If not, add the line.

3. Check the host-name table in the /etc/hosts file to be sure that it includes the name of
the remote computer with which you want to connect.

4. Update the Devices and Dialers files in the /usr/lib/uucp directory to include the TCP/IP
entries.

5. Complete the configuration for each remote system and for your system as described in
How to Configure BNU.

Related Information
The /ust/lib/uucp/Devices file format, /usr/lib/uucp/Dialers file format.

The uucpadm command can be used to make entries in the Devices file.

BNU/UUCP is installed with the AIX Optional Program Products. See How to Install AIX for
RISC System/6000 Licensed Program Optional Program Products in General Concepts and
Procedures.

How to Configure BNU on page 6-23.
The netstat command.
The uucpd daemon, inetd daemon.

Understanding Installation and Configuration for TCP/IP on page 14—80 discusses setting up
a TCP/IP network.

How to Configure the inetd Daemon on page 14-102.
The /etc/hosts file format, /etc/inetd.conf file format, /etc/services file format.
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How to Set Up Automatic Monitoring of BNU

Prerequisite Tasks or Conditions
e Complete the steps in How to Configure BNU on page 6—23 before beginning this
procedure.

¢ You must have root user authority to edit the /usr/spool/cron/drontabs/uucp file.

Procedure
BNU uses the cron daemon to start BNU daemons and to monitor BNU activity. The cron
daemon reads the /usr/spool/cron/crontabs/uucp file for instructions about when to start
BNU procedures.

1. Log in as a user with root user authority.
2. Using an ASCII text editor, edit the /usr/spool/cron/crontabs/uucp file.

3. Uncomment the lines for the BNU maintenance procedures, uudemon.admin and
uudemon.cleanu. You can change the times these procedures are run if your system
needs maintenance at more or less frequent intervals. It is best, however, to run the
uudemon.admin command at least once a day and the uudemon.cleanu command at
least once a week.

4. You can use the crontabs/uucp file to schedule other BNU maintenance commands,
such as the uulog, uuciean, or uucleanup commands. In addition, you can use the
crontabs/uucp file to instruct the cron daemon to start the uucico, uuxqt, or uusched
daemons at specific times.

Related Information
How to Configure BNU on page 6-23.

The cron daemon runs the commands that monitor BNU.

The uudemon.admin command reports BNU status to a designated login ID (by default, the
uucp login I1D). The uudemon.cleanu command cleans up BNU spooling directories and
compacts the BNU log files.

The uuclean and uucleanup command clean up BNU spooling directories. The uulog
command displays BNU log files.

The uucico daemon contacts remote systems and transfers files between the local system
and a remote system. The uusched daemon schedules BNU jobs and calls the uucico
daemon. The uuxqt daemon executes command requests from remote systems.
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How to Set Up BNU Polling of Remote Systems

Prerequisite Tasks or Conditions
e Complete the steps in How to Configure BNU on page 6-23 before beginning this
procedure.

* You must have root user authority to edit the /usr/spool/cron/crontabs/uucp file and the
/usr/lib/uucp/Poll file.

Procedure
So that BNU will poll remote systems for jobs, the systems must be listed in the
/usr/lib/uucp/Poll file, and the uudemon.hour and uudemon.poll commands must be run

periodically.

1. Decide which remote systems you want to poll automatically and how often you want to
poll each one. The Poll file allows you to specify times for each system: as seldom as
once a day or as often during the day as you wish.

2. Login as a user with root user authority.

3. Using an ASCII text editor or the uucpadm command, edit the Poll file and add an entry
for each system your system will poll.

Note: The systems listed in the Poll file must also be listed in the
/usr/lib/uucp/Systems file.

4. Using an ASCIi text editor, edit the /usr/spool/cron/crontabs/uucp file. Remove the
comment characters (#) from the beginnings of the lines in the that run the
uudemon.hour and uudemon.poll commands. You can change the times these
commands are run. If you choose to do this, however, be sure to schedule the
uudemon.poll command approximately five minutes before you schedule the
uudemon.hour command.

BNU will now automatically poll the systems listed in the Poll file at the times you have
specified.

Related Information
How to Configure BNU on page 6-23.
The cron daemon runs the commands that poll remote systems.
The /usr/lib/uucp/Poll file format, /usr/lib/uucp/Systems file format.

The uudemon.hour command and uudemon.poll command poll remote systems.
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How to Monitor a BNU Remote Connection

Prerequisite Tasks or Conditions
» The BNU program must be installed on your system.

¢ Alink (hardwired, modem, or TCP/IP) must be set up between your system and the
remote system.

e The BNU configuration files, including the Systems file, Permissions file, Devices file,
and Dialers file, must be set up for communications between your system and the remote
system.

Note: You must have root user authority to modify the BNU configuration files.

Procedure
The Uutry command can help you monitor the uucico daemon process if users at your site
report file—transfer problems.

1. Issue the uustat command to determine the status of all the transfer jobs in the current
queue as follows:

uustat —g
The system displays a status report like the following:

venus 3C (2) 05/09—11:02 CAN'T ACCESS DEVICE
hera 1C 05/09-11:12 SUCCESSFUL
merlin 2C 5/09-10:54 NO DEVICES AVAILABLE

This report indicates that three command (C.*) files intended for remote system venus
have been in the queue for two days. There could be several reasons for this delay. For
example, perhaps system venus has been shut down for maintenance or the modem
has been turned off.

2. Before you begin more extensive troubleshooting activities, issue the Uutry command as
follows to determine whether your local system can contact system venus at this time:

/usr/lib/uucp/Uutry —r venus

This command starts the uucico daemon with a moderate amount of debugging and the
instruction to override the default retry time. The Uutry command directs the debugging
output to a temporary file, /tmp/venus.

3. If your local system succeeds in establishing a connection to system venus, the
debugging output contains a good deal of information. However, the final line in this
script, which follows, is the most important:

Conversation Complete: Status SUCCEEDED

If the connection is successful, assume that the temporary file—~transfer probiems are
resolved. Issue the uustat command again to make certain that the files in the spooling
directory have been transferred successfully to the remote system. If they have not, use
the steps in How to Monitor a BNU File Transfer on page 6-31 to check for file-transfer
problems between your system and the remote system.
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4. If your local system cannot contact the remote system, the debugging output generated
by the Uutry command contains the following type of information (the exact form of the
output may vary):

mchFind called (venus)

conn (venus)

getto ret -1

Call Failed: CAN'T ACCESS DEVICE
exit code 101

Conversation Complete: Status FAILED

First, check the physical connections between the local and remote systems. Make sure
that the remote computer is turned on and all cables are properly connected, that the
ports are enabled or disabled (as appropriate) on both systems, and that the modems (if
applicabie) are working.

If the physical connections are correct and secure, then verify all the relevant
configuration files on both the local and remote systems, including the following:

» Make certain that the entries in the Devices, Systems, and Permissions files (in the
fusr/lib/uucp directory) are correct on both systems.

¢ If you are using a modem, make sure that the /usr/lib/uucp/Dialers file contains the
proper entry. If you are using dial-code abbreviations, be sure the abbreviations are
defined in the /usr/lib/uucp/Dialcodes file.

¢ If you are using a TCP/IP connection, make sure that the uucpd daemon is running on
both the local system and the remote system and that the configuration files contain
the correct TCP entries.

5. Once you have checked the physical connections and configuration files, issue the Uutry
command again. If the debugging output still reports that the connection failed, you may
need to confer with a member of your systems support team. Save the debugging output
produced by the Uutry command. This may prove helpful in diagnosing the problem.

Related Information
The uucico daemon and uucpd daemon.
The uucp command, uustat command, Uutry command.

How to Use the uucico Daemon to Debug BNU Login Failures on page 6-32, How to
Monitor a BNU File Transfer on page 6-31.

How to Configure BNU on page 6-23, How to Configure BNU for Use with TCP/IP on page
6-26.
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How to Monitor a BNU File Transfer

Prerequisite Tasks or Conditions
1. The BNU program must be installed on and configured for your system.

2. Establish a connection to a remote system using the steps given in How to Monitor a
BNU Remote Connection on page 6-29.

Monitoring a File Transfer
Use this procedure to monitor a file transfer to a remote system. Monitoring a file transfer is
useful when file transfers to the remote system in question are failing for unknown reasons.
The debugging information produced by the uucico daemon (called by the Uutry command)
can help you find out what is working incorrectly.

The Uutry command enables you to monitor file transfers, as follows:
1. Prepare a file for transfer using the uucp command with the —r flag, by entering:
uucp —r testl venus!~/test2

The —r flag instructs the BNU program to place the test1 file in the queue, but notto
start the uucico daemon.

2. Issue the Uutry command with the —r flag to start the uucico daemon with debugging
turned on, by entering:

/usr/lib/uucp/Uutry —r venus

This instructs the uucico daemon to contact remote system venus overriding the default
retry time. The daemon contacts system venus, logs in, and transfers the file, while the
Uutry command produces debugging output that enables you to monitor the uucico
process. Press the Interrupt key sequence to stop the debugging output and return to the
command prompt.

The Uutry command also stores the debugging output in the /tmp/SystemName file. I
you break out of the debugging output before the connection is complete, you can page
the output file to see the outcome of the connection.

Related Information
The Uutry command calls the uucico daemon to transfer the file.

The uuep command, uustat command, Uutry command.

The default retry time is specified in a file named for the remote system and placed in the
/usr/spool/uucp/.Status directory.

How to Monitor a BNU Remote Connection on page 6-29 explains how to establish a
connection to a remote system.

How to Configure BNU on page 6-23, How to Configure BNU for Use with TCP/IP on page
6-26.
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How to Use the uucico Daemon to Debug BNU Login Failures

Prerequisite Tasks or Conditions
o BNU must be installed on your system.

¢ Alink (hardwired, modem, or TCP/IP) must be set up between your system and the
remote system.

e The BNU configuration files, including the Systems file, Permissions file, Devices file,
and Dialers file, must be set up for communications between your system and the remote
system.

Note: You must have root user authority to modify the BNU configuration files.

* You must have root user authority to invoke the uucico daemon in debugging mode.

Procedure

1. To produce debugging information about a local-to-remote system connection that is not
working, start the uucico daemon with the ~x flag as follows:

/usr/lib/uucp/uucico —r 1 —s venus —x 9

where —r 1 specifies the server mode; —s venus, the name of the remote system to

which you are trying to connect; and —x 9, the debug level that produces the most
detailed debugging information.

2. If the expect-send sequence entry in the /usr/lib/uucp/Systems file is:
venus Any venus 1200 — ”” \n in:—in: uucpl word: mirror

the debugging output produced when the uucico daemon connects the local system to
the remote system venus is similar to:

expect: ""

got it

sendthem (“J"M)

expect (in:)"

M*Jlogin:got it

sendthem (uucpl”™M)

expect (word:)"

M"*JPassword:got it

sendthem (mirror”*M)

imsg >"M"J"PShere”@Login Successful: System=venus

These messages represent the following information:

expects: "
The local system should not wait for any information from the remote
system.

got it Acknowledgment.

sendthem ("J"M)
The local system sends the remote system a carriage return and a new
line.

expect (in:)
The local system expects to receive the remote system login prompt,
which ends in the in: character string.
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"M"Jlogin:got it
The local system receives the remote login prompt.

sendthem (uucpl”™M)
The local system sends the uucp1 login ID to the remote system.

expect (word:)
The local system expects to receive the remote system password
prompt, which ends in the word: character string.

“M*"JPassword:got it
The local system receives the remote password prompt.

sendthem (mirror”M)
The local system sends the password for the uucp1 login ID to the
remote system.

imsg >"M"J"PShere”@Login Successful: System=venus
y
The local system is successfully logged in to remote system venus.

Notes:

1. The expect-send debugging output produced by the uucico command can come
either from information in the /usr/lib/uucp/Dialers file or from information in the
fusr/lib/uucp/Systems file. Information about communication with the modem comes
from the Dialers file, while information about communication with the remote system
comes from the Systems file.

2. To set up a connection with a remote system, you must be familiar with the login
sequence of that system.

Related Information
How to Configure BNU on page 6—23, How to Configure BNU for Use with TCP/IP on page
6-26, How to Monitor a BNU Remote Connection on page 6-29, How to Monitor a BNU File
Transfer on page 6-31.

The et command and cu command can be used to establish BNU remote connections.

The Devices file format, Dialers file format, Permissions file format, and Systems file
format, located in the /ust/lib/uucp directory.
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Example of a BNU Configuration for a TCP/IP Connection
The following files are set up for a TCP/IP connection between systems zeus and hera,
where zeus is considered the local system and hera the remote system.

Entries in the Local System’s Files
The Systems file on system zeus contains the following entry allowing zeus to contact
system hera:

hera Any TCP,t — - in:—in: uzeus word: birthday

This specifies that system zeus can call system hera at any time, using the t protocol for
communications with system hera. System zeus logs in to system hera as uzeus with the
password birthday.

Note: The t protocol supports the tcp protocol. Therefore, always use the t protocol for
BNU communications over TCP/IP connections.

BNU uses the Type and Class fields in the Systems file to find the appropriate device for the
connection. Accordingly, it checks the Devices file for an entry of type TCP.

The Devices file on system zeus contains the following entry for TCP/IP connections:
TCP — -— — TCP

Because the device type is TCP, there are no Class, Line, or Line2 entries. The Dialeris also
specified as TCP. Accordingly, BNU looks in the Dialers file for a TCP entry.

The Dialers file on system zeus contains a TCP/IP entry as follows:
TCP

This entry specifies that no handshaking is required.

Note: Handshaking is never required over a TCP/IP connection.

The Permissions file on system zeus contains the following entry specifying system hera'’s
access to system zeus:

LOGNAME=uhera VALIDATE=hera SENDFILES=yes REQUEST=yes \
MACHINE=hera READ=/usr/spool/uucppublic:/u/hera \
WRITE=/usr/spool/uucppublic:/u/hera COMMANDS=ALL

This combined LOGNAME and MACHINE entry provides the following permissions to
system hera on system zeus:

o System hera can request and send files regardless of who initiated the call.

o System hera can read and write to the public directory and the /u/hera directory on
system zeus.

¢ System hera can execute all commands on system zeus.

e System hera must log in to system zeus as user uhera and cannot use any other login
ID for BNU transactions.
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Note: Because the permissions are the same regardless of which system initiates the call,
the preceding LOGNAME and MACHINE entries are combined. Separately, they are:

LOGNAME=uhera VALIDATE=hera SENDFILES=yes REQUEST=yes \
READ=/usr/spool/uucppublic:/u/hera \
WRITE=/usr/spool/uucppublic:/u/hera

MACHINE=hera REQUEST=yes COMMANDS=ALL\
READ=/usr/spool/uucppublic:/u/hera \
WRITE=/usr/spool/uucppublic:/u/hera

Entries in the Remote System’s Files
The Systems file on system hera contains the following entry allowing hera to contact
system zeus:

zeus Any TCP,t — -~ ogin:—ogin: uhera ord: lightning

This specifies that system hera can call system zeus at any time, using the t protocol for
communications with system zeus. System hera logs in to system zeus as user uhera
with the password 1ightning. Again, BNU next checks the Devices file for an entry of type
TCP.

Note: The t protocol supports the tep protocol. Therefore, always use the t protocol for
BNU communications over TCP/IP connections.

The Devices file on system hera contains the following entry for TCP/IP connections:
T™CP — — — TCP

Because the device type is TCP, there are no Class, Line, or Line2 entries. The Dialeris also
specified as TCP. Accordingly, BNU looks in the Dialers file for a TCP entry.

The Dialers file on system hera contains a TCP/IP entry as follows:
TCP

This entry specifies that no handshaking is required.

Note: Handshaking is never required over a TCP/IP connection.

The Permissions file on system hera contains the following entry specifying system zeus’s
access to system hera:

LOGNAME=uzeus VALIDATE=zeus SENDFILES=yes REQUEST=yes \
MACHINE=zeus COMMANDS=rmail:who:uucp

This combined LOGNAME and MACHINE entry provides the following permissions to
system zeus on system hera:

e System zeus can request and send files regardless of who initiated the call.
e System zeus can read and write only to the public directory (the default).
e System zeus can execute only the rmail, who, and uucp commands.

o System zeus must log in to system hera as user uzeus and cannot use any other login
ID for BNU transactions.

Note: Separately, the LOGNAME and MACHINE entries are:

LOGNAME=uzeus VALIDATE=zeus SENDFILES=yes REQUEST=yes

MACHINE=zeus COMMANDS=rmail:who:uucp REQUEST=yes
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Files

/usr/lib/uuep directory Contains all the configuration files for BNU.
/usr/lib/uucp/Devices file Contains information about available devices.
/usr/lib/uucp/Dialers file Specifies initial handshaking on a connection.
{usr/lib/uucp/Systems file Describes accessible remote systems.
/usr/lib/uucp/Permissions file Describes access permissions for remote systems.

/usr/spool/uucppublic directory Contains files that have been transferred.

Related Information

Example of a BNU Configuration for a Telephone Connection on page 6-37, Example of a
BNU Configuration for a Direct Connection on page 6-40.

How to Configure BNU on page 6—23, How to Configure BNU for Use with TCP/IP on page
6—26.
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Example of a BNU Configuration for a Telephone Connection

The following sample files are set up to connect systems venus and merlin over a
telephone line using modems. System venus is considered the local system, and system
merlin the remote system.

On both systems, the device tty1 is hooked to a Hayes modem at 1200 baud. The login ID
for system venus on system merlin is uvenus, and the associated password is mirror.
The login ID for system mer1lin on system venus is umerlin, and the associated
password is oaktree. The phone number for the modem attached to venus is 9=3251436;
the number of the mer1in modem is 9=4458784. Both computers include partial phone
numbers in their Systems files and dial-codes in their Dialcodes files.

Entries on the Local System
The Systems file on venus contains the following entry for merlin, including a phone
number and a dialing prefix:

merlin Any ACU 1200 local8784 "" in:—in: uvenus word: mirror

System venus can call system merlin at any time, using an ACU device at 1200 baud and
logging in as uvenus with the password mirror. The telephone number is expanded based
on the code local in the Dialcodes file, and the device to be used is determined based on
the Type and Class entries. Accordingly, BNU checks the Devices file for a device of type
AcU and class 1200.

The Dialcodes file on system venus contains the following dial-code prefix for use with the
number in the Systems file:

local 9=445

Given this code, the telephone number for system merlin in the Systems file is expanded
10 9=4458784.

The Devices file on system venus contains the foliowing entry for the connection to system
merlin:

ACU ttyl - 1200 hayes \T

The port to be used is tty1, and the Dialer entry in the Dialer—Token Pairs field is hayes.
The Token entry, \T, indicates that the telephone number is to be expanded using a code
from the Dialcodes file. BNU checks the Dialers file for a hayes dialer.

The Dialers file on system venus contains the following entry for the hayes modem:
hayes =,—, "” \dAT\r\c OK \pATDT\T\r\c CONNECT
Note: The expect-send characters are defined in the Dialers file format.

The Permissions file on system venus contains the following entries specifying the ways in
which system merlin can conduct uucico and uuxqt transactions with system venus:

LOGNAME=umerlin VALIDATE=merlin REQUEST=yes SENDFILES=yes \
READ=/usr/spool/uucppublic:/u/merlin \
WRITE=/usr/spool/uucppublic:/u/merlin

MACHINE=merlin REQUEST=yes SENDFILES=yes COMMANDS=ALL \
READ=/usr/spool/uucppublic:/u/merlin \
WRITE=/usr/spool/uucppublic:/u/merlin

System merlin logs in to system venus as umer1in, which is a unique login for system
merlin. It can request and send files regardliess of who initiated the call. Also, system
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merlin can read and write to the /usr/spool/uucppublic directory and the /u/merlin
directory on system venus. It can issue all commands in the default command set on
system venus.

Entries on the Remote System
The Systems file on merlin contains the following entry for venus, including a phone
number and a dialing prefix:

venus Any ACU 1200 intown4362 ”” in:—in: umerlin word: oaktree

System merlin can call system venus at any time, using an ACU device at 1200 baud and
logging in as user umerlin with the password oaktree. The telephone number is
expanded based on the code intown in the Dialcodes file, and the device to be used is
determined based on the Type and Class entries. Accordingly, BNU checks the Devices file
for a device of type ACU and class 1200.

The Dialcodes file on system mer1lin contains the following dial-code prefix for use with the
number in the Systems file:

intown 9=325
Therefore, the expanded telephone number to reach system venus is 9=3254362.

The Devices file on system mer1in contains the following entry for the connection to
venus.

ACU ttyl — 1200 hayes \T

The ACU is attached to port tty1, and the dialer is hayes. The telephone number is
expanded with information from the Dialcodes file. BNU checks the Dialers file for an entry
for a hayes modem.

The Dialers file on system mer1in contains the following entry for its modem:

hayes =,—, ”" \dAT\r\c OK \pATDT\T\r\c CONNECT

The Permissions file on system mer1in contains the following entries specifying system
venus’s access to merlin:

LOGNAME=uvenus VALIDATE=venus SENDFILES=call REQUEST=no \
WRITE=/usr/spool/uucppublic:/u/venus \
READ=/usr/spool/uucppublic:/u/venus

MACHINE=venus READ=/ WRITE=/ COMMANDS=ALIL REQUEST=yes \
NOREAD=/usr/lib/uucp:/usr/etc/secure \
NOWRITE=/usr/lib/uucp:/usr/etc/secure

In the preceding example, the LOGNAME entry for system venus provides much tighter
security than the MACHINE entry for this system. Some transactions cannot take place
unless system merlin calls system venus, including:

¢ Files queued on system mer1in cannot be transferred to system venus unless merlin
initiated the call;

¢ When system merlin calls system venus, system venus can read and write to all
directories except the /usr/lib/uucp directory and the /usr/etc/secure directory. When
system venus calls system merlin, system venus can write to and read only the public
directory and the /u/venus directory.

However, no matter who initiated the call, system venus can issue all commands on system
merlin.
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Files

/usr/lib/uucp directory Contains all the configuration files for BNU.
lusr/lib/uucp/Devices file Contains information about available devices.
fusr/lib/uucp/Dialcodes file Contains dialing code abbreviations.
lusr/lib/uucp/Dialers file Specifies initial handshaking on a connection.
lusr/lib/uucp/Systems file Describes accessible remote systems.
fusr/lib/uucp/Permissions file Describes access permissions for remote systems.

/usr/spool/uucppublic directory Contains files that have been transferred.

Related Information

Example of a BNU Configuration for a Direct Connection on page 6—40, Example of a BNU
Configuration for a TCP/IP Connection on page 6-34.

How to Configure BNU on page 6-23.
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Example of a BNU Configuration for a Direct Connection

The following files are set up for a hardwired connection between systems zeus and hera,
where zeus is considered the local system and hera the remote system. The hardwired
device on system zeus is tty5; on system hera itis ttyl. The speed of the connection is
1200 bps. The login ID for system zeus on system hera is uzeus, and the associated
password is thunder. The login ID for system hera on system zeus is uhera, and the
associated password is portent.

Entries in the Local System’s Files
The Systems file on zeus contains the following entry for the remote system hera:

hera Any hera 1200 — ”” \r\d\r\d\r in:—in: uzeus word: thunder

This entry specifies that system hera can log in to system zeus at any time, using a direct
connection specified in the Devices file. To find the entry in the Devices file, BNU uses the
third and fourth fields of the Systems file. Thus BNU looks for an entry in the Devices file
with a Type of hera and a Class of 1200. System zeus logs in to system hera as user
uzeus with the password thunder.

The Devices file on zeus contains the following entries in order to connect to the remote
system hera:

Direct tty5 — 1200 direct
hera tty5 — 1200 direct

These two entries, combined, specify that system zeus uses the device tty5 at 1200 bps
to communicate with system hera. Note that the Dialerin both Dialer-Token Pairs fields is
direct. When connecting to system hera, BNU checks the Dialers file for a direct entry.

The Dialers file on system zeus contains the following entry for direct connections:
direct
This specifies that no handshaking is required on the direct connection.

The Permissions file on the local system zeus contains the following entry specifying the
ways in which the remote system hera can conduct uucico and uuxqt transactions with
zeus:

LOGNAME=uhera VALIDATE=hera REQUEST=yes \
SENDFILES=yes MACHINE=hera READ=/ WRITE=/ COMMANDS=ALL

This entry specifies that system hera logs in as uhera. Since the VALIDATE=hera option
is included, system hera cannot log in to system zeus with any other login ID, nor can any
other remote system use the uhera ID. System hera can read and write to any directory on
system zeus, and can send and request files regardless of who initiated the call. System
hera can also initiate any commands on system zeus.

6—40 Communication Concepts and Procedures



Note' Since the permissions that are granted are the same regardless of which system
initiated the connection, the LOGNAME and MACHINE entries have been combined.
Separately, they are:

LOGNAME=uhera VALIDATE=hera REQUEST=yes \
SENDFILES=yes READ=/ WRITE=/

MACHINE=hera READ=/ WRITE=/ REQUEST=yes COMMANDS=ALL

Warning: Providing the permissions in the preceding example is equivalent to giving any
user on the remote system a login 1D on the local system. Such liberal permissions can
jeopardize your security and should usually be given only to well-trusted remote systems at
the same site.

Entries in the Remote System’s Files
The Systems file on system hera contains the following entry for zeus:

zeus Any zeus 1200 — ”” \r\d\r\d\r in:—in: uhera word: portent

This entry specifies that system hera can log in to system zeus at any time, using a direct
connection specified in the Devices file. To find the entry in the Devices file, BNU uses the
third and fourth fields of the Systems file. Thus BNU looks for an entry in the Devices file
with a Type of zeus and a Class of 1200. System hera logs in to system zeus as user
uhera with the password portent.

The Devices file on system hera contains the following entries for communications with

zeus:
Direct ttyl -~ 1200 direct
zeus ttyl — 1200 direct

These two entries, combined, specify that system hera uses the device tty1l at 1200 bps
to communicate with system zeus. Since the Dialeris specified as direct, BNU checks
the Dialers file for a direct entry.

The Dialers file on system hera contains the foliowing entry for direct connections:
direct
This specifies that no handshaking is required on the direct connection.

The Permissions file on system hera contains the following entries specifying the ways in
which zeus can conduct uucico and uuxqt transactions with hera:

LOGNAME=uzeus VALIDATE=zeus REQUEST=yes \
SENDFILES=yes READ=/ WRITE=/

MACHINE=zeus REQUEST=yes COMMANDS=ALL READ=/ WRITE=/

These entries specify that system zeus logs in to system hera as uzeus. Since the
VALIDATE=zeus option is included, system zeus cannot log in to system hera with any
other login ID, nor can any other remote system use the uzeus ID. System zeus can read
and write to any directory on system hera, and can send and request files regardless of
who initiated the call. System zeus can also initiate any commands on system hera.

Warning: Providing the permissions in the preceding example is equivalent to giving any
user on the remote system a login ID on the local system. Such liberal permissions can
jeopardize your security and should usually be given only to remote systems at the same
site.
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Files
{usr/lib/uucp directory
{/usr/lib/uucp/Devices file
/usr/lib/uucp/Dialers file
{usr/lib/uucp/Systems file
/usr/lib/uucp/Permissions file
{usr/spool/uucppublic directory

Related Information

Contains all the configuration files for BNU.
Contains information about available devices.
Specifies initial handshaking on a connection.
Describes accessible remote systems.

Describes access permissions for remote systems.
Contains files that have been transferred.

Example of a BNU Configuration for a Telephone Connection on page 6-37, Example of a
BNU Configuration for a TCP/IP Connection on page 6-34.

How to Configure BNU on page 6-23.
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Chapter 7. Generic Data Link Control (GDLC) Environment

The Generic Data Link Control (GDLC) is a generic interface definition that allows both
application and kernel users to have a common set of commands to control DLC device
managers within the AlX Version 3 system. ‘

Generic Data Link Control (GDLC) Environment Introduction

The GDLC interface specifies requirements for entry point definitions, functions provided,
and data structures for all DLC device managers. An example set of DLCs that conform to
the GDLC interface are:

e DLCTOKEN (Token-Ring)

e DLCETHER (Standard Ethernet)

o DLC8023 (IEEE 802.3 for Ethernet)

e DLCSDLC (Synchronous Data Link Control)
o DLCQLLC (Qualified Logical Link Control).

DLC device managers perform higher layer protocols and functions beyond the scope of a
kernel device driver, but still reside within the kernel for maximum performance and use a
kernel device driver for their I/O requests to the adapter. A DLC user can be located above
or within the kernel.

An example of a DLC device manager is Synchronous Data Link Control (SDLC) or IEEE
802.2 Data Link Control. Each DLC device manager operates with a specific device driver or
set of device drivers. SDLC, for example, operates with the IBM Multiprotocol device driver
for the GL product and its associated adapter.

The basic structure of a DLC environment is shown in the following figure. Users within the
kernel have access to the Communications memory buffers (mbufs) and call the dd entry
points by way of the fp kernel services. Users above the kernel use the standard
interface-to-kernel device drivers, and the file system then calls the dd entry points. Data
transters in this case require a move of the data between user and kernel space.
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See DLC's environment and its relationship to other components in the following figure.

DLC Device Manager Environment

Application User

Kernel

Kernel User ¥

v v

File I/O Subsystem

i Buffer
Pool

DLC Device Manager [

¥

COMM IO Device Driver —»

Hardware
A 4

Adapter

Application User
Resides above the kernel as an application or access method.

Kernel User  Resides within the kernel as a kernel process or device manager.

File /0O Subsystem

Converts the file descriptor and file pointer subroutines to file pointer
accesses of the switch table. -

Buffer Pool  Provides data buffer services for the communications subsystem.

Comm /O Device Driver

Controls hardware adapter I/O and DMA registers, and routes receive
packets to multiple DLCs.

Adapter Attaches to the communications media.

A device manager written in accordance with GDLC specifications can run on all AIX Version
3 hardware configurations that contain a Communications Device Driver and its target
adapter. Each of these device managers can support multiple users above and multiple
device drivers and adapters below. In general, users can operate concurrently over a single
adapter, or each user can operate over multiple adapters. Some DLC device managers may
vary depending on their particular protocol constraints. The following figure illustrates a
multiple user configuration.
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Example of multiple-user, multiple-adapter configuration
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Meeting the GDLC Criteria
There are several criteria that must be met in order for a GDLC interface to be a truly
generic interface. This interface must do the following:

¢ Be flexible and be accessible to both application and kernel users.

¢ Have multi-user and multi-adapter capability for protocols that can take advantage of
multiple sessions and ports.

o Support both connection-oriented and connectionless types of DLC device managers.

* Provide a means to pass data in a transparent mode for those users that have special
requirements beyond the scope of the DLC device manager in use.
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Implementing the GDLC Interface

Each DLC device manager is a standard /dev entry that operates in the kernel as a
multiplexed device manager for a particular protocol. Each open subroutine to a DLC device
manager for an adapter port that is not aiready in use by DLC causes a kernel process to be
created and an open subroutine to be issued to the target adapter’'s device handler.
Additional open subroutines can be issued to the same DLC device manager in order to talk
to multiple adapter ports of the same protocol. Open subroutines that target the same port
do not create additional kernel processes, but rather link the new open subroutine with the
existing process. There is always one kernel process for each port in use.

The internal structure of a DLC device manager has the same basic structure as a kernel
device handler, except that the interrupt handler is replaced by a kernel process for handling
asynchronous events. The read, write, I/O control, and select blocks function exactly the
same, as shown in the following figure.

Standard Kernel Device Manager

From the User

dicwrite dicioctl dicread dicselect
Write /0 Read Select Interrupt
7 Control Handler
To the Device Handler From the Device Handier

Installing Data Link Controls

7-4

Each DLC can be installed separately or in a group. Once the DLCs are installed, you must
add the DLC device to the system in order to make it useable. You may want to display or
list information about an installed DLC to verify that installation and the addition of an
installed DLC was successful. Listing current DLC attributes is useful when one must check
to see if any changes are necessary. On heavily used systems, fine tuning or changing may
be necessary. If receive performance is sluggish and the system error log indicates that the
DLC is experiencing ring queue overflows between the DLC and its device handler, the
operator can change the DLC’s queue depth for incoming data. Finally, you may want to
remove an installed DLC from the system when changing networks, such as switching from
the SDLC device manager to the Token-Ring device manager. All of these DLC procedures
can be accomplished through the System Management Interface Tool (SMIT) install menus
or through the command line.
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List of the DLC Interface Entry Points

dicclose
dlcconfig
dicioct|

diempx

dicopen
dicread

dicselect

dlcwrite

Closes a GDLC channel.
Configures the GDLC device manager.
Issues specific commands to the GDLC.

Decodes the device handlers’ special file name that was appended to the
open subroutine.

Opens a GDLC channel.
Reads receive data from the GDLC.

Selects asynchronous criteria from the GDLC such as receive data
completion and exception conditions.

Writes transmit data to the GDLC.

Understanding DLC Interface ioctl Entry Point Operations
The GDLC interface supports the following ioctl subroutine operations:

DLC_ENABLE_SAP

Enables a service access point (SAP).

DLC_DISABLE_SAP

Disables a SAP.

DLC_START_LS

Starts a link station on a particular SAP as caller or listener.

DLC_HALT_LSHalts a link station.

DLC_TRACE Traces a link station’s activity for short or long activities.
DLC_CONTACT

DLC_TEST

Contacts a remote station for a particular local link station.

Tests the link to a remote for a particular local link station.

DLC_ALTER Alters a link station’s configuration parameters.

DLC_QUERY_SAP

Queries statistics of a particular SAP.

DLC_QUERY_LS

Queries statistics of a particular link station.

DLC_ENTER_LBUSY

Enters local busy mode on a particular link station.

DLC_EXIT_LBUSY

Exits local busy mode on a particular link station.

DLC_ENTER_SHOLD

Enters short hold mode on a particular link station.
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DLC_EXIT_SHOLD
Exits short hold mode on a patrticular link station.

DLC_GET_EXCEP
Returns asynchronous exception notifications to the application user.

Note: This ioctl subroutine operation is not used by the kernel user since
all exception conditions are passed to the kernel user by way of their
exception handler.

IOCINFO Returns a structure that describes the GDLC device manager. See
sys/devinfo.h file format.

Service Access Point (SAP)

A service access point (SAP) identifies a particular user service that will send and receive a
specific class of data. This allows different classes of data to be routed separately to their
corresponding service handlers. Those DLCs that support multiple concurrent SAPs have
SAP addresses known as Destination SAP and Source SAP imbedded in their packet
headers. DLCs that can only support a single SAP do not need or use SAP addressing, but
still have the concept of enabling the one SAP. In general, there is a SAP enabled for each
DLC user on each port.

Most SAP address values are defined by IEEE-standardized network management entities.
Some of the common SAP addresses are:
Null SAP (x‘00’)
Provides some ability to respond to remote nodes even when no SAP has
been enabled. This SAP supports only connectionless service and responds
only to XID and TEST Link Protocol Data Unit (LPDUS).
SNA Path Control (x'04’)
Denotes the default individual SAP address used by SNA nodes.

PC Network NETBIOS (x‘F0°)

Used for ali DLC communication that is driven by NETBIOS emulation.
Discovery SAP (x'FC’)

Used by IBM LAN name discovery services.

Global SAP (x‘FF’)
Identifies all active SAPs.

Link Station (LS)

A link station (LS) identifies an attachment between two nodes for a particular SAP pair. This
attachment can operate as a connectionless service (datagram) or connection-oriented
service (fully sequenced data transfer with error recovery). In general, there is one LS
started for each remote attachment.

Local Busy Mode

7-6

Whenever an LS is operating in a connection-oriented mode (contacted) and wishes to stop
the remote station’s sending of information packets for reasons such as resource outage,
notification can be sent to the remote station to cause the local station to enter local busy
mode. Once resources are available, the local station will notify the remote that it is no
longer busy and that information packets can flow again. Only sequenced information
packets are stopped with local busy mode. All other types of data are unaffected.
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Short Hold Mode

Use the short hold mode of operation when operating over certain data networks that have
the following characteristics:

¢ Short call setup time

o Tariff structure that specifies a relatively small fee for the call setup compared to the
charge for connect time. -

With short hold mode an attachment between two stations is maintained only while there is
data available for transfer between the two stations. When there is no data to send, the
attachment is cleared after a certain time out and established again when there is new data
to transfer.

Testing and Tracing a Link

Statistics

To test an attachment between two stations an LS can be instructed to send a test packet
from the local station. This packet is echoed back from the remote station if the attachment
is operating correctly.

Some data links may be limited in their support of this function due to protocol constraints.
SDLC, for example, only generates the test packet from the host or primary station. Most
other protocols, however, allow test packets to be initiated from either station.

To trace a link, line data and special events (such as station activation, termination, and time
outs) can be logged in the system'’s generic trace facility for each link station (LS). This
function helps determine the cause of certain communications attachment problems. The
GDLC user may select either short or long entries to be traced.

Short entries consist of up to 80 bytes of line data, while long entries allow full packets of
data to be traced.

Tracing can be activated when an LS is started, or it may be activated or terminated
dynamically anytime after an LS has been started.

Both SAP and LS statistics can be queried by a GDLC user. The statistics for a SAP consist
of the current SAP state and information about the device handler. LS statistics consist of
the current station states and various Reliability/Availability/Serviceability counters that have
monitored the activity of the station since it was started.

Using Special Kernel Services

GDLC provides special services for a kernel user, with the understanding that a trusted
environment must exist within the kernel. Instead of the DLC device manager copying
asynchronous event data into user space, the kernel user must specify function pointers to
special routines called function handlers. The function handlers will be called by the DLC at
the time of execution. This allows maximum performance between the kernel user and the
DLC layers. Each kernel user is required to keep the number of function handlers down to a
minimum path length and to use the communications memory buffer (mbuf) scheme.

A function handler must never call another DLC entry directly, since the call would be made
under lock, causing a fatal sleep. The only exception to this general rule is that a kernel user
is allowed to call the dlcwritex entry during its service of any of the four receive data
functions. Calling the dicwritex entry allows immediate responses to be generated without
an intermediate task switch. Special logic is required within the DLC device manager to
check the process identification of the user calling a write. If it is a DLC process and the
internal queueing capability of the DLC has been exceeded, the write is sent back with a bad
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return code (EAGAIN return value) instead of putting the calling process (DLC) to sleep. Itis
then up to the calling user subroutine to return a special notification to DLC from its receive
data function to ensure a retry of the receive buffer at a later time.

The user provided function handlers are:

Datagram Data Received Routine
Called any time a datagram packet is received for the kernel user.

Exception Condition Routine
Called any time an asynchronous event occurs that must notify the kernel
user, such as SAP Closed or Station Contacted.

I-Frame Data Received Routine
Called each time a normal sequenced data packet is received for the kernel
user.

Network Data Received Routine
Called any time network-specific data is received for the kernel user.

XID Data Received Routine

Called any time an exchange identification (XID) packet is received for the
kernel user.

The dicread and dicselect entry points for DLC are not called by the kernel user because
the asynchronous functional entries are called by the DLC device manager directly.
Generally, any queuing of these events must occur in the user’s function handler. If,
however, the kernel user cannot handle a particular receive packet, the DLC device manager
may hold the last receive buffer and enter one of two special user busy modes.

User Terminated Busy Mode (I-frame only)
If the kernel user cannot handle a received I-frame (due to problems such
as queue blockage), a —1 return code is given back and DLC holds the
buffer pointer and enters local busy mode to stop the remote station’s
I-frame transmissions. The kernel user must call the Exit Local Busy
function to reset local busy mode and start the reception of I-frames again.
Only normal sequenced I-frames can be stopped. XID, datagram, and
network data are not affected by local busy mode.

Timer Terminated Busy Mode (all frame types)
If the kernel user cannot handle a particular receive packet and wants DLC
to hold the receive buffer for a short period and then re-call the user’s
receive function, a -2 return code is given back to DLC. If the receive
packet is a sequenced I-frame, the station enters local busy mode for that
period. In all cases, a timer is started, and once the timer expires, the
receive data functional entry is called again.

Understanding DLC Problem Determination
Each of the generic data link controls provide problem determination data that can be used
to isolate network problems. Three types of diagnostic information are provided:

o Status
e Error Log

e Link Trace.

7-8 Communication Concepts and Procedures



Understanding DLC Status Information
Status can be obtained for a service access point (SAP) or a link station using
DLC_QUERY_SAP and DLC_QUERY_LS ioctl subroutines to the specific DLC kernel
device manager in use.

Individual device driver statistics can be obtained with the DLC_QUERY_SAP ioctl
subroutine from various devices such as:

» Token-Ring
¢ Ethernet

o Multiprotocol
o X.25.

Link station statistics can be obtained with the DLC_QUERY_LS ioctl subroutine from
various data link controls. These statistics include data link protocol counters. Each counter
is reset by the DLC during the DLC_START_LS ioctl subroutine and generally runs
continuously until the link station is terminated and its storage is freed. If a counter reaches
the maximum count, the count is frozen and no wrap around occurs.

The suggested counters to be provided by a DLC device manager are shown below. Some
DLCs may wish to modify this set of counters based on the specific protocols being
supported. For example, the number of rejects or receive-not-ready packets received might
be meaningful.

Test Commands Sent

Contains a binary count of the test commands sent to the remote station by
GDLC, in response to test commands issued by the user.

Test Command Failures
Contains a binary count of the test commands that did not complete
properly due to problems such as the following:

¢ |nvalid response
+ Bad data compare
¢ Inactivity.

Test Commands Received
Contains a binary count of valid test commands received, regardless of
whether the response is completed properly.

Sequenced Data Packets Transmitted

Contains a binary count of the total number of normal sequenced data
packets that were transmitted to the remote link station.

Sequenced Data Packets Transmitted
Contains a binary count of the total number of normal sequenced data
packets that were retransmitted to the remote link station.

Maximum Contiguous Retransmissions v
Contains a binary count of the maximum number of times a single data
packet has been retransmitted to the remote link station prior to
acknowledgment. This counter is reset each time a valid acknowledgment is
received.
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Sequenced Data Packets Received

Contains a binary count of the total number of normal sequenced data
packets that have been correctly received.

Invalid Packets Received

Contains a binary count of the number of invalid commands or responses
received, including invalid control bytes, invalid I-fields, and overflowed
I-fields.

Adapter Detected Receive Errors

Contains a binary count of the number of receive errors reported back from
the device driver.

Adapter Detected Transmit Errors

Contains a binary count the number of transmit errors reported back from
the device driver.

Receive Inactivity Timeouts

Contains a binary count of the number of receive time outs that have
occurred.

Command Polls Sent

Contains a binary count of the number of command packets sent, that
requested a response from the remote link station.

Command Repolls Sent

Contains a binary count of the total number of command packets that were
retransmitted to the remote link station due to lack of response.

Command Contiguous Repolis

Contains a binary count of the number of times a single command packet
was retransmitted to the remote link station due to lack of response. This
counter is reset each time a valid response is received.

Understanding the DLC Error Log
Each DLC provides entries to the system error log whenever errors are encountered. To call
the kernel error collector, use the errsave kernel service.

GDLC supports the GL product Network Management Alert Management architecture for
reporting error conditions. The error conditions are reported by the GL product system error
log using the error log daemon (errdaemon). Each error is defined with the following entries:

Error Type Indicates the severity of the error. The three levels of severity are as follows:

Temporary Indicates errors that do not force closure of the link station or
SAP connections but are logged for network analysis.

Permanent Indicates errors that result in the closure of the individual link

station, SAP, or the entire physical port due to their
catastrophic nature.

Performance indicates errors such as queue overruns that are causing

performance degradation due to retransmissions and other
factors.
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Error Description
Describes the failure.

Probable Cause
Describes what likely caused the failure.

Recommended Actions
Describes how to correct the problem. This is divided into operator (User),
installation/set-up (Install), and resource (Failure) actions.

Detailed Data Provides additional data obtained at the time of the error.

The user can obtain formatted error log data by issuing the errpt command. When used with
the -R DLCType flag, the errpt command produces a detailed report of all the error log
entries for the resource type indicated by the DLCType variable previously collected in the
letc/rasconf default file. Valid values for the DLCType variable include:

dicether Standard Ethernet datalink

dic802.3 IEEE 802.3 Ethernet datalink

dictoken Token-Ring datalink

dicsdlc SDLC datalink.

Alerts Some error conditions must generate specific error log formats so that Alert
Vectors can be sent to the local network manager and possibly to a remote
SNA host.

The format of each required Alert Vector can be found in Appendix A of

IBM publication SNA Format and Protocol Reference Manual: Management
Services (5C30-3346).

Understanding the DLC Link Trace Facility
GDLC provides optional entries to a generic system trace channel as required by the GL
product system Reliability/Availability/Serviceability. GDLC is defaulted with trace disabled in
order to provide maximum performance and reduce the number of system resources
utilized. For more information, see Understanding the DLC Local Area Network Monitor
Trace.

Trace Channels

AlXv3 supports up to seven generic trace channels in operation simultaneously. A channel
must be allocated by the user prior to activation of a link trace, whether it is being started in
the DLC_START_LS ioctl operation or in the DLC_TRACE ioctl operation. This is
accomplished with the trcstart and trcon subroutines.

Trace activity in the link station must be stopped by either halting the link station or by
issuing an iocti(DLC_TRACE, flags=0) operation to that station. See DLC_TRACE ioctl
operation for DLC. Once the link station has stopped tracing, the channel can be disabled
using the trcoff subroutine and returned to the system using the trestop subroutine.

Trace Reports

The user can obtain formatted trace log data by issuing the trcrpt command with the
appropriate file name, such as:

trcerpt /tmp/linkl.log
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This example produces a detailed report of all the link trace entries in the /tmp/link1.log file,
if a prior trestart subroutine specified the /tmp/link1.log file as the (-0) name for the trace
log.

Trace Entries
The subroutine call generated by GDLC to the kernel Generic Trace for each entry is:

#include <sys/trchkid.h>

void tregenkt (chan, hk_word, data_word, len, buf)
unsigned int chan, hk_word, data_word, len;

char *buf,

where:

chan Specifies the channel number for the trace session. This number is obtained
from the trcstart subroutine.

hk_word Contains the trace hook identifier as defined in the

/usr/include/sys/trchkid.h header file.

Five types of link trace entries are registered using hook ID:
HKWD_SYSX_DLC_START Start Link Station Completions
HKWD_SYSX_DLC_TIMER Timeout Completions
HKWD_SYSX_DLC_XMIT Transmit Completions
HKWD_SYSX_DLC_RECV Receive Completions
HKWD_SYSX_DLC_HALT Halt Link Station Completions.

data_word Specifies trace data format field which varies depending on the hook ID.
Each of these definitions can be found in the /usr/include/sys/gdlextcb.h
header file.

The first half-word always contains the data link protocol field.
DLC_DL_SDLC SDLC

DLC_DL_HDLC HDLC

DLC_DL_BSC BISYNC

DLC_DL_ASC ASYNC

DLC_DL_PCNET PC Network

DLC_DL_ETHER Standard Ethernet

DLC_DL_802_3 IEEE 802.3

DLC_DL_TOKEN Token-Ring

DLC_DL_QLLC X.25 Qualified DLC.
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The second half-word is as follows:

On start or halt link station completions, the second half-word contains
the physical link protocol in use:

DLC_PL_EIA232
DLC_PL_EIA366
DLC_PL_X21
DLC_PL_PCNET
DLC_PL_ETHER
DLC_PL_SMART
DLC_PL_802_3
DLC_PL_TBUS
DLC_PL_TRING
DLC_PL_X25
DLC_PL_EIA422
DLC_PL_V35
DLC_PL_V25BIS

ElA-232D Telecommunications
EIA-366 Auto Dial

CCITT X.21 Data Network

PC Network Broadband
Standard Baseband Ethernet
Smart Modem Auto Dial

IEEE 802.3 Baseband Ethernet
IEEE 802.4 Token Bus

IEEE 802.5 Token-Ring

X.25 Packet Network

EIA-422 Telecommunications
CCITT V.35 Telecommunications

CCITT V.25 bis Autodial for Telecommunications.

On time out completions, the second half-word contains the type of time

out occurrence:

DLC_TO_SLOW_POLL

Slow Station Poll

DLC_TO_IDLE_POLL

DLC_TO_ABORT

DLC_TO_INACT

Idle Station Poll
Link Station Aborted

Link Station Receive Inactivity

DLC_TO_FAILSAFE Command Failsafe

DLC_TO_REPOLL_T1

DLC_TO_ACK_T2

Command Repoll

I-frame Acknowledgment.

On transmit completions, the second half-word is set to the data link
control bytes being sent. Some transmit packets only have a single
control byte, so the second control byte is not displayed in those cases.

On receive completions, the second half-word is set to the data link
control bytes that were received. Some receive packets only have a
single control byte, so the second control byte is not displayed in those

cases.
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len Specifies the length in bytes of the entry specific data specified by the buf
parameter.

buf Specifies the pointer to the entry specific data that consists of:

Start Link Station Completions

Link Station Diagnostic Tag and the remote station’s
name and address.

Timeout Completions
No specific data is recorded.

Transmit Completions

Either the first 80 bytes or all the transmitted data,
depending on the short/long trace option.

Receive Completions

Either the first 80 bytes or all the received data,
depending on the short/long trace option.

Halit Link Station Completions

Link Station Diagnostic Tag, the remote station’s name
and address, and the result code.

Data Link Control (DLC) Reference Information

DLC Entry Points
dicclose Entry Point of the GDLC Device Manager.

dicconfig Entry Point of the GDLC Device Manager.
dicioctl Entry Point of the GDLC Device Manager.
dliempx Entry Point of the GDLC Device Manager.
dicopen Entry Point of the GDLC Device Manager.
dlcread Entry Point of the GDLC Device Manager.
dicselect Entry Point of the GDLC Device Manager.
dicwrite Entry Point of the GDLC Device Manager.

Kernel Services for DLC
fp_close Kernel Service for Data Link Control (DLC) Devices.

fp_ioctl Kernel Service for Data Link Control (DLC) Devices.
fp_open Kernel Service for Data Link Control (DLC) Devices.

fp_write Kernel Service for Data Link Control (DLC) Devices.
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DLC Kernel Routines for DLC
DLC Datagram Data Received Routine.

DLC Exception Condition Routine.

DLC I-Frame Data Received Routine.

DLC Network Data Received Routine.

DLC XID Data Received Routine.
Subroutines Available for DLC

DLC Extended Parameters for Subroutines

DLC Extended Parameters for open Subroutine.

DLC Extended Parameters for read Subroutine.

DLC Extended Parameters for write Subroutine.

Application Subroutines

close Subroutine Interface for Data Link Control (DLC) Manager.
ioctl Subroutine Interface for Data Link Control (DLC) Manager.
open Subroutine Interface for Data Link Control (DLC) Manager.
readx Subroutine Interface for Data Link Control (DLC) Manager.
select Subroutine Interface for Data Link Control (DLC) Manager.

writex Subroutine Interface for Data Link Control (DLC) Manager.

DLC Operations
loctl Operations (op) for DLC.

Parameter Blocks by Operation for DLC.

Related Information
The errpt command.

The errsave kernel service, trcgenkt kernel service.
The trcoff subroutine, trcon subroutine, trcstart subroutine, trestop subroutine.
The icotl subroutine for DLC, open subroutine for DLC.
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How to List Current DLC Information

Prerequisite Task
A DLC must be installed and added before you can list or show its current attributes.

Procedure
The user can query a DLC using the System Management Interface Tool (SMIT) menus, the
SMIT fast path, or the command line.

o To list current DLC information through the SMIT fast path, enter the SMIT fast path
command followed by the device manager of your choice:

smit cmddlc_ether

Note: The SMIT fast path to list or show a device manager includes both Standard
Ethernet and IEEE 802.3 Ethernet device managers.

OR
smit cmddlc_sdlc
OR
smit cmddlc token
OR
smit cmddlc_gllc

Entering the SMIT fast path will allow you to add, change, show, or remove a DLC device
manager. Select the change/show option.

* A more versatile way to display information about DLCs is to issue the Isdev or Isattr
commands. These commands can be invoked as follows:

— To list all the predefined DLC types installed or just those DLC types that connect to a
specified adapter subclass, use the Isdev command in the following format:

lsdev —P —¢ dlc

The —P flag causes all devices designated by the —¢ Class variable in the predefined
data base to be listed by type name. Output is given in the following format:

dlc IEEE_ethernet dlc IEEE Ethernet (802.3) Data Link Control

dlc ethernet dlc Standard Ethernet Data Link Control
dle X25_qgllc dlc X.25 QLLC Data Link Control

dlc sdlc dlc SDLC Data Link Control

dlc tokenring dlc Token—Ring Data Link Control

— To list all the customized DLCs already in the system or specific DLCs identified by
logical name (also called DeviceName), use the Isdev command in the following
format:

lsdev —C —c dlc
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The -C flag causes all devices designated by the —¢ Class variable in the customized

data base to be listed by logical name (also called DeviceName). Output is given in the
following format:

d1lc8023 Available IEEE Ethernet (802.3) Data Link Cont
rol

dlcether Available Standard Ethernet Data Link Control
dlcqlle Available X.25 QLLC Data Link Control

dlcsdlc Available SDLC Data Link Control

dlctoken Available Token—Ring Data Link Control

— To list all predefined or customized attribute information related to a DLC or DLCs, use
the Isattr command in the following format:

lsattr —D —1 dlctoken

The -D flag causes all the default attributes of the —I Name variable to be listed. The
—E flag lists the currently effective attribute values and the —R flag lists the possible
range of values. Output is given in the following format:

queue_depth 32 Depth of the receive queue
Related Information
The Isattr command, Isdev command.

How to Install AIX for RISC System/600 Licensed Program Optional Program Products in
General Concepts and Procedures., How to Change DLC Attributes on page 7-18, How to
Remove a DLC on page 7-20.

SMIT Overview in General Concepts and Procedures.
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How to Change DLC Attributes

Prerequisite Tasks or Conditions
1. A DLC must be installed and added before you can change its attributes.

2. An attribute change is only successful if there are no active opens against the target
DLC. Prior to issuing the change action, the user may have to halt usage of the DLC by
such services as SNA, OSlI, or NETBIOS.

3. Because it directly affects system resources, change the receive queue depth or size
only if the receive performance is sluggish or the system error log indicates that the DLC
is experiencing receive queue overflows between the DLC and its device handler.

Procedure
Heavily used systems may require fine tuning of a DLC. This is accomplished using the

System Management Interface Tool (SMIT) menus, the SMIT fast path, or the command
line.

» To use the SMIT fast path in order to change DLC information, enter the SMIT fast path
command followed by the device manager of your choice:

smit cmddlc_ether

Note: The SMIT fast path to change a device manager includes both Standard
Ethernet and IEEE 802.3 Ethernet device managers.

OR
smit cmddlc_sdlc
OR
smit cmddlc_token
OR
smit cmddlc_gllc

Entering the SMIT fast path will allow you to add, change, show, or remove a DLC device
manager. Select the change/show option.

The change/show option displays the attributes of the DeviceName DLC and allows the
receive queue depth attribute to be increased from its default value of 32 queue entries.
This value should be increased only in small increments since it directly affects system
resources.
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e The DLC queue depth can also be changed by issuing the chdev command. This
command causes the target DLC’s receive queue to be altered in the same way the SMIT
Change/Show DeviceName changed a DLC.

For example, to change the token-ring DLC’s receive queue depth, enter the following:
chdev -1 dlctoken —a queue_depth=50

In the preceding example, the value of the | Name variable is set to dlctoken, and the
new receive queue depth is set to 50 queue entries. If the chdev command is successful,
the system will respond with the following message:

dlctoken changed

Related Information
The chdev command.
SMIT Overview in General Concepts and Procedures.

How to Install AiX for RISC System/600 Licensed Program Optional Program Products in
General Concepts and Procedures, How to List Current DLC Information on page 7-16,
How to Remove a DLC on page 7-20.
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How to Remove a DLC

Prerequisite Tasks or Conditions
1. A DLC must be installed (refer to the procedure found in General Concepts and
Procedures) and added before you can remove it from the system.

2. Removing a DLC is only successful if there are no active opens against the target DLC.
Prior to issuing the remove action, the user may have to halt usage of the DLC by such
services as SNA, OSI, or NETBIOS.

Procedure
Remove the DLCs from the system using the System Management Interface Tool (SMIT)
menus, the SMIT fast path, or the command line.

o To remove a DLC through the SMIT fast path, enter the SMIT fast path command
followed by the device manager of your choice:

smit cmddlc_ether

Note: The SMIT fast path to remove a device manager includes both Standard Ethernet
and IEEE 802.3 Ethernet device managers.

OR
smit cmddlc_sdlc
OR
smit cmddlc_token
OR
smit cmddlc _qllc

Entering the SMIT fast path allows you to add, change, show, or remove a DLC device
manager. Select the remove option.

The remove option undefines and unconfigures the DeviceName DLC from the system
and removes a /dev/DeviceName special file.

e DLCs are also deleted from the system by issuing a rmdev command. This command
unconfigures and (optionaily) undefines the target DLC from the system in the same way
the SMIT Delete DeviceName removes a DLC.

- For example, to remove the token-ring DLC, enter the following:
rmdev —d -1 dlctoken

In this example, the —d flag undefines and unconfigures the DLC and sets the value of the
-l Name variable to d1ctoken. If the rmdev command succeeds, the system responds
with the following message:

dlctoken deleted
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Related Information
The rmdev command.

How to Change DLC Attributes on page 7-18, How to Install AIX for RISC System/600

Licensed Program Optional Program Products in General Concepts and Procedures, How to
List Current DLC Information on page 7-16.

SMIT Overview in General Concepts and Procedures.
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Chapter 8. Mail Facilities

The Mail system is a general purpose, internetwork mail-routing facility. This system is not .
tied to any one transport protocol. It relays messages from one user to another across
system and network domain boundaries. While processing the messages, the mail system
can do a limited amount of message-header editing to put the message into a format that is
appropriate for the receiving domain.

Mail Overview

You can create and send mail and files to users who are on your local system, or to users on
remote systems which are connected to your computer. Mail usually takes the form of a
letter, but can also be files. You can also send system messages, secret mail, and vacation
messages. System messages are usually short and can be used to inform users that the
system has been updated. They are similar to broadcast messages, but they are sent to
users on your local system only. Secret mail is used to send classified information to
someone. After you enter the secret mail message it is encrypted and the receiver must
enter a password in order to read it. Vacation messages are used to inform users that you
are on vacation. When mail is sent to you a message is sent to the sender of the mail that
you are on vacation. Any mail that you receive while on vacation can also be forwarded to
someone else.

Sending mail on the computer is similar to the delivery of letters through a national postal
system. Each system has a unique address associated with it. You can create nickname,
alias, or distribution files to be used for sending mail and mail messages.

When you get mail from someone, you have choices of what to do with it. You can leave it in
the system mailbox, read and delete it, forward it to someone else, add comments to it, store
it in your personal mailbox (mbox in the mail program), or store it in a mail folder that you
have created.

There are several programs you can use to send and receive mail. Which program you use
depends on what is installed and configured for you. The following programs can be used to
send and receive mail:

¢ The Mail program
¢ The MH program
¢ The Belimail program

¢ The xtalk program.

Creating and Sending Mail
You can use the mail command in one of two ways to send information. You can use the
mail command’s built-in editor to both compose and send a message. You can also use the
mail command to send any text file to another user. The file may be a letter you have written
using your favorite editor, a source file for a program you have written, or any other file in
text format.

You can send messages and files to another user on your local system, on another system
connected to your system in a network, or on another system connected to another network
that has a connection to your network.
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You can use the mail program to send information to another user. Mail can be one line or
many pages. Mail that you create can go to one or more people who are on your local
system or a remote system which is connected to your system. The other user does not
need to be logged onto the system when you send the information. Previously created files
can also be sent using mail.

When you create mail with the mail command editor, you are provided with fields in which
you enter information such as: date, subject, and cc. These fields are similar to the body of a
standard business letter.

The mail command provides a line-oriented editor for composing messages. This editor
allows you to enter each line of the message and then press the Enter key to get a new line
to enter more text. You cannot change the text after you press the Enter key. However,
before you press the Enter key, you can change information on that one line by using the
Backspace key and Erase key sequence to erase the information and then type in the
correct information. Although you cannot change information on a line once you have
pressed the Enter key and gone on to the next line, you can change the contents of your
message before sending it by using the visual or edit subcommands to edit the message.

Mail and mail messages are sent to a user’s address. The address contains the person’s
user ID, system name, and is similar to a street address. It tells the system where mail and
mail messages should be delivered. If you are sending mail to someone on your local
system, you do not have to enter an address. For example, to send mail to user jan on your
local system, you would enter:

mail jan

Receiving and Handling Mail
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When other users send mail to you, it is stored in a directory that is specifically for mail. This
system directory contains a file for every user on the local system. This directory holds your
mail until you do something with it. A message notifies you when you have mail. When mail

is received and the mail command is issued, a list of all unopened mail is displayed.

When mail arrives for you from another user, the mail system puts the mail in your system
mailbox (/usr/spool/mail/User/D). The command shell will notify you that mail has arrived
before displaying its next prompt, provided that the MAIL environment variable it set and the
interval specified by MAILCHECK has elapsed since the shell last checked for mail. The
notification message is the value of the MAILMSG environment variable. Depending on
which shell you are using (Bourne, K, or C shell), the notification message might be:

[YOU HAVE NEW MAIL]

Mail [5.2 UCB] [IBM AIX 3.1] Type ? for help.
”"/usr/mail/lance”: 2 messages 2 new

>N 1 karen Thu Sep 17 14:36 13/359 "Dept Meeting”

N 2 karen Thu Sep 17 16:28 13/416 "Dept Meeting Delayed”
&

The display fields in the above example are:

Pointer The > in this field for a particular message indicates that the
message is the current message in the mailbox. If no other
message number is specified, the current message is the default
message.
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Status

Message number
Address

Date

Size

Subject

The one-letter indicator of the status of the message:

M

Indicates that the message will be stored in your personal
mailbox.

Indicates that the message is a new message.

Indicates that the message will be held (preserved) in your
system mailbox.

Indicates that you have read the message.

Indicates that the message is an unread message. The
message has been listed in the mailbox before, but you have
not looked at the contents of the message.

Indicates that you have saved or written the message to a file
or folder.

No indicator indicates that the message has been read but has not
been deleted or saved. '

The number that mailbox commands use to refer to the message.

The address of the person that sent the message.

The date the message was received, including day of the week,
month, date, and time.

Size of the message in number of lines and number of characters,
including heading information.

The contents of the subject field of the message (if the message
has one).

From the mailbox prompt &, you can enter subcommands to look at, reply to, save, discard,
or otherwise manage the contents of the mailbox. Many mailbox subcommands allow you to
specify groups of messages upon which to perform the subcommand. Subcommands that
allow groups of messages use the parameter MessageList in the command format. For
example, the format of the from subcommand (display information about messages) is

displayed as:

from [MessageList]

In this format, MessageList can be one of the following:

¢ One or more message numbers separated by spaces

& £1247

* A range of message numbers indicated by the first and last numbers in the range

separated by a - (hyphen):

& £ 2-5
is the same as:

& £2345
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One or more addresses separated by spaces to apply the subcommand to messages
received from those addresses:

& f karen lance@zeus

The characters entered for an address do not have to exactly match the address. They
must only be contained in the address field of the messages in either uppercase or
lowercase. Therefore, the request for address karen matches all of the following
addresses (and many others):

e karen
¢ Karen

e Karen@zeus

. e skaren

A string, preceded by a slash, to match against the subject field of the messages:

& f/meet

applies the subcommand to all messages whose subject field contains the letters meet in

uppercase or lowercase. The characters entered for a match pattern do not have to
exactly match the subject field. They must only be contained in the subject field of the
messages in either uppercase or lowercase. Therefore, the request for subject meet
matches all of the following subjects (and many others):

e Meeting on Thursday
e Come to meeting tomorrow
e MEET ME IN ST. LOUIS

The special character . (period) addresses all messages, * (asterisk) addresses the first
message, and $ (dollar sign) addresses the last message. All commands that take a
message list will default to the current message number if no list is specified. Note that this
means that all MessagelList parameters should be enclosed in "[ ", since the list is always
optional.

Using the mail subcommands on the command line, you can do the following:

Read it in any order (the default is the newest first)
Delete it

Save it to a file

Forward it to someone else

Display a list of things you can do with it

Ignore it

Append to it

Answer or reply

Leave it in the system mailbox

Store it in your personal mailbox (mbox)

Store it in a mail file that you have created.
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Using Mailboxes
The system mailbox is similar in concept to the postal mailbox into which the post office
delivers letters addressed to a person. In the IBM AlX Base Operating System mail program,
the system mailbox is a file assigned to a particular user. The file is created when mail
arrives for a user ID, and it is deleted when all messages have been removed. A separate
system mailbox exists for each user |ID defined in the /etc/passwd file. The Mail system
keeps all system mailboxes in the directory /usr/spool/mail. Each system mailbox is named
by the user ID associated with it. For example, if your user ID is karen, then your system
mailbox is /usr/spool/mail/karen.

Use the mail command to read and remove messages from your system mailbox. Do not
use the system mailbox to store messages; store messages in your personal mailbox and in
folders.

Your personal mailbox is similar in concept to an in-basket in an office. You put mail in the
in-basket after you have received it, but before you have filed it. The personal mailbox is a
working storage place for mail that still requires action.

In the mail system, the personal mailbox is a file assigned to a particular user. The mail
system creates the file with the name $HOME/mbox (where $HOME is the user’s login
directory) when the user receives mail from the system mailbox. The mbox file only exists
when it contains a message. :

When you use the mail program to view mail in your system mailbox, The mail program
automatically puts all messages that you have read, but did not delete, into your personal
mailbox. The messages remain in your personal mailbox until you move or delete them.

Personalizing the Mail Program
The contents of the /usr/lib/Mail.rc file defines the configuration of the mail program. You
can alter the system configuration for your mail program by creating a $SHOME/.mailrc file.
Subcommands in this file override similar subcommands in the /usr/lib/Mail.r¢ file when you
run the mail program, and these options are valid each time you use the mail program.
Some of the characteristics of a mail session that you can change include:

» Whether mail prompts for the subject of a message
 Whether mail prompts for users to get a copy of a message
* |f any aliases or distribution lists are defined

e How many lines are displayed when reading messages

¢ What information is listed in messages

¢ Where to store messages

o Whether a log file is set up to record outgoing messages

o Whether different editors can be used for entering messages
¢ How to exit the mail editor

e How mail stores messages.
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Changing the Information Displayed at the Top of a Message

You can use the ignore subcommand to suppress message header fields that are normally
displayed when you read a message using the type subcommand or the print
subcommand. Several header fields, such as Message-ID and Received, are not generally
of interest, and you may therefore choose to ignore them. Add the fields you want to ignore
to your $SHOME/.mailrc file.

The format for the ignore subcommand is:

ignore [FieldList]

There are four mail subcommands that are most commonly used to alter the characteristics
of the mail session. These are the set subcommand, unset subcommand, alias
subcommand, and the ignore subcommand. The set and unset subcommands enable and
disable mail options, the alias subcommand shortens how you address mail, and the ignore
subcommand suppresses message header fields.

Enabling and Disabling Options
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Use the set subcommand to enable options and the unset subcommand to disable options.
Options can be either binary or valued. Binary options are either set or unset, while valued
options can be set to a specific value.

The format for the set subcommand to enable options is:
set [option_list | Option=Value]

The format for the unset subcommand to disable options is:
unset [Optionlist]

The following is a list of the options that can be set or unset:

Option Function

append Causes messages saved in your SHOME/mbox file to be added to the end
rather than to the beginning of the mailbox.

ask Causes you to be prompted for the subject of each meSSage you send. If
you respond by pressing the Enter key, no subject field is set.

askcc Causes you to be prompted for the addresses of people to receive copies of
the message. If you respond by pressing the Enter key, no additional copies
will be sent.

autoprint Causes the deiete subcommand to delete the current message and display
the next message.

debug Causes the mail program to display debugging information. Messages are
not sent while in debug mode. Same as specifying —~d flag on the command
line.

dot Causes the mail program to interpret a period entered on a line by itself as

the end of a message you are sending. After you exit the mail editor, the
message is sent, and you return to the mailbox prompt (&).

hold Holds messages that you have read but have not deleted or saved in the
system mailbox (/usr/spool/mail/User/D) instead of in your personal
mailbox (SHOME/mboXx). This option has no effect on deleted messages.
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ignore Causes interrupt signals from your terminal to be ignored and echoed as
@'s.

ignoreeof Related to the dot subcommand. Makes the mail program refuse to accept
Ctrl-D as the end of a message or as the quit subcommand.

metoo Usually, when an alias containing the sender is expanded, the sender is
removed from the expansion. Setting this option causes the sender to be
included in the alias expansion and thus receive copies of messages. With
this entry in your SHOME/.mailrc file, when you send a message using an
alias name that includes you, and a copy of the message will be put in your
mailbox.

nosave Normally, when a message is terminated with two interrupt sequences
(Ctrl-C), the mail program copies the partial letter to the dead.letter file in
your home directory. Setting the nosave option prevents this.

quiet Suppresses the printing of the program banner when the mail program
starts. The banner is the line that shows the name of the mail program.

Replyall Reverses the sense of the reply subcommand and the Reply subcommand.

verbose Same as specifying the -v flag on the command line. When the mail

program runs in verbose mode, the actual delivery of messages is displayed
on the user’s terminal.

The following is a list of the optiohs that can to be assigned a value:

Option Function

crt=Number  Enables you to use the paging program to browse through long messages.
The value for Number determines how many lines a message must be
before the paging program is started. The paging program is invoked
whenever you read messages with more than this many lines.

EDITOR=PathName

Defines the editor that you start with the ~e and edit subcommands. The
value of PathName must be the full path name to the editor program that
you want to use. The default is /usr/bin/e.

escape=Character

If defined, the first character of this option is the character to use in place of
the ~ character to denote mail editor subcommands.

folder=PathName
Defines the name of the directory to use for storing folders of messages. If
this name begins with a / (slash), the mail program considers it to be an
absolute path name; otherwise, the folder directory is found relative to your
home directory.

PAGER=PathName v
Path name of the paging program to use for the more subcommand or
when the crt variable is set. If you do not specify a value for the PAGER
option, the system uses /bin/pg.
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record=PathName
If defined, gives the path name of the file (relative to SHOME) used to
record all outgoing mail. A copy of all the messages you send out will be
saved in this file. Review this file periodically and delete all unnecessary
messages. The mail subcommands do not create directories, so any
directories included in the PathName must already exist before using this
subcommand. Do not include the home directory as part of the path name. If
not defined, copies of outgoing mail are not saved.

screen=Number
If defined, controls how many lines of the message list are displayed at a
time. You can set this option to show a certain number of lines on the
screen. Each message in your mailbox has a one-line heading in the
message list. If you have more than 24 messages, the first headings from
the message list scroll past the top of your screen whenever you display the
message list.

SHELL=PathName
' Path name of the shell to use in the ! command and the ~! command. Your
default shell is used if this option is not defined.

toplines=Number
If defined, gives the number of lines of a message to be displayed with the
top subcommand; normally, the first five lines are printed.

VISUAL=PathName
Defines the editor that you start with the ~v and visual subcommands. The
value of PathName must be the full path name to the editor program that
you want to use. The default is /usr/bin/vi.

Creating Aliases and Distribution Lists
If you send mail on a large network or often send the same message to a large number of
people, entering long addresses for each receiver can become tedious. To simplify this
process, you can create an alias or a distribution list in your SHOME/.mailrc file.

alias A name that you define that can be used in place of a user address
when you address mail.

distribution list A name that you define that can be used in place of a group of user
addresses when you address mail.

Aliases and distribution lists are used the same way and defined in similar ways; the only
difference is the number of addresses defined for an alias (one address) and a distribution
list (more than one address).

Related Information
Mail Overview for System Management on page 8-28 .
Message Handler (MH) Overview for System Management on page 9-1.
Network Overview on page 5-1.
How to send mail using the mail program on page 8-10.
How toUse the Mail Program subcommands to send mail on page 8-10.
How to Receive and Read Mail, using the mail program on page 8—12.
How to Forward Mail, using the mail program on page 8-14.
How to Reply to Mail, using the mail program on page 8-15.
How to Display the contents of a Mailbox, using the mail program on page 8-16.
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How to Display Information about Selected Messages, using the mail program on page
8-17.

How to Create an Alias or Distribution list, using the mail program on page 8-18.

How to Send a Vacation Message, using the vacation command on page 8-19.

How to Send and Receive Secret Mail, using the xsend command on page 8-20.

How to Change Prompting for the Subject Field, using the mail program on page 8-21.
How to Change Prompting for the Carbon Copy (Cc:) Field, using the mail program on
page 8-22.

How to Determine if Aliases or Distribution Lists are Defined, using the mail program on
page 8-23.

How to Change Text Editors Used for Entering Messages, using the mail program on
page 8-24.

How to Save Mail, using the mail program on page 8-25.

How to Personalize the Mail Program on page 8-26.

mail command.

mhmail command.

bellmail command.

mesg command.

msgs command.

xtatk command.
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How to Send Mail

Prerequisite Tasks or Conditions
1. The mail program installed on your system.

2. You must know the name and address of the person to send messages to.

Procedure
1. Enter the mail command on the command line followed by the name and address of the
person, or persons, to receive the message:

mail jan@brown
The system responds with:
Subject:
2. Type the subject of the message, and press Enter:
Subject: Dept Meeting

When you have typed information in the subject field, and pressed Enter, you are ready
to enter the body of the text.

3. Start typing your message (since the mail editor has the word wrap function, you don't
have to press Enter at the end of each line).

There will be a short department meeting this afternoon
in my office. Please plan on attending.

4. Your cursor should be on a line by itself. Press the END OF TEXT character (Ctrl-d on
most terminals). The system displays the carbon copy list:

Cc:

5. Type the names and addresses for anyone you would like to send a copy of the message
to, and press Enter. (If you don’t want to copy anyone, press Enter.)

Cc: karen@hobo

6. When you finish entering the Cc: field information, your message is sent, and the system
prompt is redisplayed.

How to Use the Mail Program Subcommands to Send Mail
1. To include a file in a message you are currently writing, enter:

~r schedule

In this example, the information in the file schedule is included at the current end of the
message being written. The ~r schedule is entered at the left margin of the message.

2. To include a specific message in a message you are currently writing, enter:
~m 2

In this example, message 2 is included at the current end of the message being written
and is indented one tab from the left margin. This subcommand works only if you entered
the mail editor from the mailbox prompt, using the mail subcommand, reply
subcommand, or the Reply subcommand. The ~m 2 is entered at the left margin of the
message.

3. To change the contents of the subject field, enter:
~s Vacation

In this example, you change the subject field to Vacation. The ~s subcommand is entered
at the left margin of the message.
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4. To quit the editor using the ~q subcommand, enter:
~q
The message is not sent. instead, the message is saved in the dead.letter file in your
home directory, unless you have not yet entered any text. You are returned to the

operating system command line. The ~q subcommand is entered at the left margin of the
message.

5. To quit the editor using the interrupt key sequence, press:
Ctrl-C
The following message is displayed:
(Interrupt — one more to kill letter)
Press Ctrl-C again.
(Last Interrupt — letter saved in dead.letter)

The message is not sent. Instead, the message is saved in the dead.letter file in your
home directory, unless you have not yet entered any text. You are returned to the
operating system command line. If you press Ctrl-C before you press the Enter key after
the first line of text, the message is not saved in the dead.letter file.

6. To add the contents of the dead.letter file into your current message, enter:
~d
The contents of the dead.letter file is added to the current end of the message. You can

then add to this message or simply send it. The ~d subcommand is entered at the left
margin of the message.

7. To invoke the alternate editor using the message text as the input file, enter:
~e
You can now edit the message using the alternate editor instead of the mail editor. (The
alternate editor can be defined with the set EDITOR= editor (where editor is the name of

the editor you wish to use, for example, vi.) The ~e subcommand is entered at the left
margin of the message.

If you enter a name which is not known by the system or defined in an alias or distribution
list, the system responds with the user 1D followed by an error message:

$ [user ID]... User unknown

Note: If you have personalized your system, your system prompt may be something
other than $.

Related Information
Personalizing the Mail Program on page 8-5.
The mait Command.
The mail Command Editing Subcommands.
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How to Receive and Read Mail

Prerequisite Tasks or Conditions
1. The mail program installed on your system.

Procedure

2. Mail in your system mailbox.

1. Enter the mail command:

mail

If there is no mail in your mailbox when you enter the mail command, the system
responds with a message.

If there is mail in your mailbox when you enter the mail command, the system displays a
listing of the messages in your system mailbox.

2. Use these subcommands to display messages:

a.

To look at the next message in your mailbox, enter the following at the mailbox prompt

(&):
next

The text for the next message is displayed. This message then becomes the current
message. You can also press the Enter key to display the next message.

. To look at the contents of your personal mailbox, enter the following at the command

line prompt:
mail —f

A listing of the messages in your personal mailbox, the SHOME/mbox file, is
displayed.

To look at the contents of a specific mail folder, enter the following at the command
line prompt:

mail —f +dept

In this example, a listing of the messages in the dept folder is displayed.
Use the t command to display the text of a particular message:

t 3

To look at several messages in your mailbox, enter the following at the mailbox
prompt (&):

type 2 3 4
or

type 2-4
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In this example, the text for messages 2, 3, and 4 is displayed. Either the type
subcommand or the print subcommand will display the text of the messages. When
you display more than one message at a time, be sure to include the set crt
statement in your $HOME/.mallrc file. You can also enter this subcommand at the
mailbox prompt. If you do not use this subcommand and you have more than one
screen of messages, the displayed messages scroll up and off the screen before you
have time to read them.

3. Use this subcommand to delete messages:

a. To delete the current message and display the next message, enter the following at
the mailbox prompt (&):

dp

The current message is deleted and the next message displayed. You can also delete
a specific message by entering delete followed by the message number.

4. Use the q command to exit the mailbox and return to the command line. The mail
program saves the messages that you have read in your personal mailbox (mbox),
unless you specify another action. If you did not read any of your mail, they will remain in
the system mailbox until acted upon.

Note: By default, the mail program stores messages you have read in your personal
maiibox (mbox), unless you specify another file for your mail. Unread messages
rerain in your system mailbox (/usr/spool/mail/useriD) until you do something
with them.

Related Information
Receiving and Handling Mail on page 8-2.
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How to Forward Mail

Prerequisite Tasks or Conditions

Procedure

1. The mail program installed on your system.

2. Mail in your system maitbox.

To have your mail forwarded to an other person, perform the following steps:

1. Use the cd command with no parameters to ensure that you are in your home directory.

The following command sequence illustrates that action for the user ID mary:

$ cd

$ pwd
/u/mary
$

. While in your home directory, create a file calied .forward. The .forward file contains the

network address or addresses of the people that are to receive your forwarded network
mail. This file must contain valid addresses. If it is a null file (zero length), your mail is not
forwarded and is stored in your mailbox. You can use the cat command to create the
forward file as follows:

$ cat > .forward
mark

joel@sandwich

[END OF FILE]

$

Note: [END OF FILE]representsthe END OF FILE character (Ctrl-D) on most
terminals.) This must be entered on a line by itself.

In the preceding step, the .forward file contains the addresses of the users you want
your mail forwarded to. Your mail will be forwarded to mark on your local system, and to
joe on system sandwich.

. To stop forwarding mail, using the rm command, remove the .forward file from your

home directory:
$ rm .forward

In the preceding step, the .forward file was deleted using the rm command. Incoming
mail is no longer being forwarded to other users.

Related Information

Receiving and Handling Mail on page 8-2.
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How to Reply to Mail

Prerequisite Tasks or Conditions

Procedure

1. The mail program installed on your system.
2. Mail in your system mailbox.

1. To reply to a mail message, at the mailbox prompt (&), enter:

r

The r command creates a new message that is addressed to the sender of the selected
message and copied to the people on the cc: list (if there are any). The Subject: field
of the new message refers to the selected message. The default value of the r command
is the current message. This default can be overridden by entering the message number
after the r:

. To reply to a message, enter the following at the mailbox prompt (&):

Reply 4
The system responds with a message similar to the following:

To: karen@thor
Subject: Re: Department Meeting

You then can enter your response:
I’'11 be there.

When you finish entering the text, press Ctrl-D to send the message. In this example,
you are replying to message 4 sent by karen@thor. After the reply is sent, you are
returned to the mailbox prompt.

. To quit the mailbox, enter:

q
You have replied to the message, and have exited the mail program.

Note: If you have personalized the mail program to meet your requirements, enter the
character you selected to represent quit.

Related Information

Receiving and Handling Mail on page 8-2.
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How to Display the Contents of a Mailbox

Prerequisite Tasks or Conditions
1. The mail program installed on your system.

2. Mail in your system mailbox.
Procedure
1. At the mailbox prompt (&), enter the h command to display the contents of your mailbox.
& h

Approximately 20 messages can be displayed at a time. The actual number displayed is
determined by the type of terminal being used and the set screen command.

2. If you have more than 20 messages in your mailbox, at the mailbox prompt (&), enter:
& h 21

Message 21 and subsequent messages up to and including message 40 (if you have that
number of messages in your mailbox) are displayed. Continue entering the h command
until all messages have been displayed.

3. To return to the first group of 20 messages, at the mailbox prompt (&), enter:
& h1
The first group of 20 messages is displayed.

Related Information
Receiving and Handling Mail on page 8-2.
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How to Display Information about Selected Messages

Prerequusute Tasks or Conditions
1. The mail program installed on your system.

2. Mail in your system mailbox.
Procedure

1. To display heading information only for messages 1, 4, and 7, at the mailbox prompt (&),
enter:

&« £147
-Heading information for messages 1, 4, and 7 is displayed.

2. To display heading information only for messages 1 through 10, at the mailbox prompt
(&), enter:

& £ 1-10
Heading information for messages 1 through 10 is displayed.

3. To display messages received from address ron, at the mailbox prompt (&), enter:
& £ ron

Messages, if any, from user ron are displayed. The characters entered for an address do
not need to exactly match the address. They must only be contained in the address field
of the messages in either uppercase or lowercase. Therefore, the request for address
ron matches all of the following address (and many others): RoN, ron@topdog, hron,
rOn.

4. To display messages that have meet in the subject: field, at the mailbox prompt (&),
enter:

& £ /meet

Messages, if any, whose Subject: field contains the letters meet are displayed. The
characters entered for a match pattern do not need to exactly match the subject: field.
They must only be contained in the Subject: field in either upper or lower case.
Therefore, the request for subject meet matches all of the following subjects (and many
others): Meeting on Thursday, Come to meeting tomorrow, MEET ME IN ST. LOUIS.

Related Information
Receiving and Handling Mail on page 8-2.
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How to Create an Alias or Distribution List

Prerequisite Tasks or Conditions
1. The mail program installed on your system.

2. You must know the name and addresses of users you want to include in your alias or
distribution list.
Procedure
1. To create an alias, enter the following statement in your $HOME/.mailrc file:
alias kath kathleen@gtwn

To send a message to user kathleen after you have added this line to your
$HOME/.mailrc file, enter the following at the command line prompt:

mail kath

In this example, you create an alias for user kathleen whose userid and system name
are kathleen@gtwn. You are now able to send mail to her using this alias.

2. To create a distribution list for your department, enter the following statement in your
$HOME/.mailrc file:

dept dee@merlin anne@anchor jerry@zeus bill carl

To send a message to your department after you have added this line to your
$HOME/.mailrc file, enter the following at the command line prompt:

mail dept

The message you now create and send will go to dee on system merlin, anne on
system anchor, jerry on system zeus, and to bill and carl on the local system.

3. Tolist the aliases and distribution lists you have created, enter the following at the
mailbox prompt (&):

alias

A list of the aliases and distribution lists is displayed.

Related Information
Receiving and Handling Mail on page 8-2.

8-18 Communication Concepts and Procedures



How to Send a Vacation Message

Prerequisite Tasks or Conditions
1. The mail program installed on your system.

1. A .forward file must exist in your $SHOME (login) directory, and must contain your user ID
and address.

2. If you want to send a mail message, a .vacation.msg file must exist in your SHOME
(login) directory. The .vacation.msg file contains your message.

Procedure
1. To create a vacation message, in your $HOME (login) directory, add the following line to
the .forward file to initialize vacation: '

-1 vacation

2. To create a vacation message, in your SHOME (login) directory, add the following line to
the .forward file:

\carl, "|vacation carl”
The sender of the message will receive a message saying that Carl is on vacation.

3. To cancel the vacation message, remove the .forward file from your $SHOME (login)
directory:

rm .forward

4. To send a message once a week to each person who has sent you mail, create the file
$HOME/.vacation.msg and add your message to this file. This message will only be
sent once a week to each unique sender. The following is an example of what this file
might say:

From: carl@odin.austin (Carl Jones)
Subject: I am on vacation.

I am on vacation until October 1. If you have something urgent, p
lease contact Jim Terry <terry@zeus.valhalla>.
—carl

The above message will be sent once a week to each person who has sent you mail. If
you have your mail forwarded to someone else, the message from the sender will also be
forwarded to the person(s) defined in your .forward file.

5. To cancel the vacation message, remove the .forward file and .vacation.msg file from
your $SHOME (login) directory:

rm .forward

rm .vacation.msg

Related Information
How to Forward Mail on page 8-14.
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How to Send and Receive Secret Mail

Prerequisite Tasks or Conditions
1. The mail program installed on your system.

2. A password must have been set up using the enroll command.
Procedure
1. To send secret mail to user Barbara, enter:
xsend barbara

The mail system is used to enter the text of the message. When you are finished entering
your message, press Ctrl-D or a period (.) to exit the mail editor and send the message.
The xsend command encrypts the message before it is sent.

2. To receive secret mail, enter:

xget

You are prompted for the password that was previously set up using the enroll
command. After entering your password, the xget command prompt (&) is displayed and
a listing of any secret mail is then dispiayed. The mail program is used to display any
secret mail.

Related Information
How to Forward Mail on page 8-14.
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How to Change Prompting for the Subject Field

Prerequisite Tasks or Conditions
1. The malil program installed on your system,

Procedure
1. To enable Subject Field prompting, edit the .mailrc file ask option:
set ask

Subject Field prompting is enabled.

2. To disable Subject Field prompting, edit the .mailrc file ask option:
unset ask

Subject Field prompting is disabled.

Related Information
Personalizing the Mail Program on page 8-5.

How to Change Prompting for the Carbon Copy (Cc:) Field on page 8-22.

Maii
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How to Change Prompting for the Carbon Copy (Cc:) Field

Prerequisite Tasks or Conditions
1. The mail program installed on your system.

Procedure
1. To enable Carbon Copy (Cc:) Field prompting, edit the .mailre file askcc option:
set askcc

Carbon Copy (Cc:) Field prompting is enabled.

2. To disable Carbon Copy (Cc:) Field prompting, edit the .mailre file askcc option:
unset askcc

Carbon Copy (Cc:) Field prompting is disabled.

Related Information
Personalizing the Mail Program on page 8-5.
How to Change Prompting for the Subject Field on page 8-21.
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How to Determine if Aliases or Distribution Lists are Defined

Prerequisite Tasks or Conditions
1. The mail program installed on your system.

Procedure

1. To display a listing of the aliases that are defined for the current mail session, at the mail
prompt enter:

a

All aliases and distribution lists are displayed, one alias per line.
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How to Change Text Editors Used for Entering Messages

Prerequisite Tasks or Conditions
« The mail program installed on your system.

Procedure
1. To change to the e editor, while in the mail program, enter:
~e
This sequence activates the e editor, or other editor that you have defined in the .mailrc
file. You can edit your mail message using this editor.
2. To change to the vi editor while in the mail program, enter:
~v

This sequence activates the vi editor or other editor that you have defined in the .mailrc
file. You can edit your mail message using this editor.

3. To define an editor to be used for entering mail messages, in your .mailre file, enter:

set EDITOR=pathname

This command in your .mailrc file defines the editor that you activate with the ~e key
sequence. The value of pathname must be the full pathname to the editor program that
you want to use. The default is: /usr/bin/e. (set EDITOR=/bin/ed defines the ed editor for
use with the ~e key sequence.)

set VISUAL=pathname

This command in your .mailrc file defines the editor that you activate with the ~v key
sequence. The value of pathname must be the full pathname to the editor program that
you want to use. The default is: /usr/bin/vi.
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How to Save Mail

Prerequisite Tasks or Conditions
1. The mail program installed on your system.

Procedure

2. Mail in your system mailbox.

1.

To save a message to a file, enter the following at the mailbox prompt (&):
save 10 filel

In this example, message number 10 is saved to the file filel. |f the message
number is not specified, the current message is saved.

To save a message to a folder, enter the following at the mailbox prompt (&):
save 1 +procedures

The following message is displayed:

/u/jay/doc/procedures [Appended] 32/947

In this example, message 1 has been added to the end of the folder procedures. Jay
has the following set folder statement in his $SHOME/.mailrc file so that the folder
directory where that foider is kept is already selected:

set folder=/u/jay/doc

To find the name of your current mailbox, enter the following at the mailbox prompt (&):
folder

If the current mailbox is /u/lance/mbox, the following is displayed:
/u/lance/mbox: 2 messages 1 deleted

This message indicates that /u/lance/mbox is the current mailbox, that it contains
two messages, and that one of those messages will be deleted when you finish with this
mailbox. Although the mail command displays the name of the current mailbox when it
starts, you may lose track of what mailbox you are in.

Related Information

Mail Overview on page 8-1.
Using Mailboxes on page 8-5.
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How to Personalize the Miai'l -~Program

Prerequisite Tasks or Conditions
¢ The mail program installed on your system.

Procedure

1.

To see the mail options that are currently enabled, enter the following at the mailbox
prompt (&): : ‘

set
A message similar to the following is displayed:

&set

ask

metoo
toplines 10
&

You can see from this list that two binary options are enabled: ask and metoo. Notice
that there is no askcc entry in the list. This indicates that the askcc option is not
enabled. You can also see that the toplines option has been assigned the value 10.

To prevent the date, from, and to headers from being displayed when a message is read
with the type subcommand or the print subcommand, enter the following statement in
your $SHOME/.mailrc file:

ignore date from to

When a message is displayed using the type or print subcommand, the date, from, and
to headers will not be displayed. However, if you want to display these headers without
deleting the ignore statement from your SHOME/.mailrc file, use the Type
subcommand, Print subcommand, or the top subcommand to display the message.

To get a list of the currently ignored header fields, enter the following at the mailbox
prompt (&):

ignore
A list of all currently ignored headers is displayed.
ask askcc

To prevent the mail banner from displaying when you start the mail program, enter the
following statement in your SHOME/.mailrc file:

set quiet

The mail banner is the line at the top of the list of messages that shows the name of the
mail program. It is similar to the following line:
Mail [5.2 UCB] [IBM AIX 3.1] Type ? for help.

To change the number of lines of the message list that are displayed at one time, enter
the following statement in your $HOME/.mailrc file:

set screen=20
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In this example, the system will display 20 message headers at a time. Use the headers
or Z subcommands to view additional groups of headers. You can also enter this
subcommand at the mailbox prompt.

6. To keep a record of messages you send to others, enter the following statements in your
$HOME/.mailrc file:

set record=letters/mailout
set folder=letters

To read copies of the messages you have sent to others, enter the following:
mail —f +mailout

You can create new folders during a mail session, but a directory for storing them must
exist before defining any new folders. In this example, the directory SHOME/ letters
must be created before messages are saved in it.

Related Information
Mail Overview on page 8-1.
Using Mailboxes on page 8-5.
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Mail Overview for System Management

The mail command allows users to create and send messages either to other users on a
network or to users on the local system. The mail command uses the sendmail command
to route the message to its proper destination. The sendmail command reads the
information in the /usr/lib/sendmail.cf file, the /usr/lib/aliases file, and the
/usr/lib/sendmail.nl file to perform the proper routing.

The mail system is a general purpose, internetwork mail-routing facility. This system is not
tied to any one transport protocol. It relays messages from one user to another across
system and network domain boundaries. While processing the messages, the mail system
can do a limited amount of message-header editing to put the message into a format that is
appropriate for the receiving domain. With the sendmail command, you can log mail
activities, control mail queues, and define mail aliases.

Related Information
The mail command, sendmail command.
How to Set Up Mail Delivery on page 8-62.

Message Handler (MH) Overview for System Management on page 9-1.
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Understanding Mail Aliases
Aliasing maps names to address lists using a system-wide or personal file.
You can define two types of aliases: personal aliases and local-system aliases.

Personal aliases are produced by the individual user who defines the alias. In the mail
program, these aliases are defined in the user's $HOME/.mailrc file.

Local system aliases apply to all mail handled by the sendmail command on the local
system. Local system aliases rarely need to be changed. Define these aliases in the
lusr/lib/aliases file. This is a text file that you can edit if you are a member of the system
group. Anytime this file is edited, you must re-build the alias database using the newaliases
command.

Related Information
The newaliases command.
The sendmail daemon.
The /ust/lib/aliases file.
Message Handler (MH) Overview for System Management on page 9-1.

How to Build the Alias Database on page 8-64, How to Create a Local System Alias on
page 8-88.

Mail Overview for System Management on page 8-28.

Mail 8-29



Understanding the Mail Queue

The mail queue is used to store data and control files for mail messages that are queued
prior to delivery. This might happen for several reasons. The most common are non-fatal
errors in delivery caused by either a remote host not answering or a Basic Network Utilities
(BNU) link to a long-distance number causing the mailer to be marked as expensive.

Entering the sendmalil command with the —q flag and no time specified processes the
queue once. Entering the sendmail command with the —q time flag processes the queue at
intervals of time.When the sendmail command processes the queue, it does the following:

¢ Reads and sorts the queue.
¢ Processes unlocked jobs.

If a major system on your network is not operating, the queue at your system may become
loaded with messages routed through that system. With a huge backlog of messages to
deliver, performance on your system may go down. When the remote host is running again,
sendmail automatically delivers the messages only if the sendmail —qtime command is
running. If there is no time specified, you should run the sendmail —q command manually or
through cron.

Related Information
The sendmail command.
How to Move the Mail Queue on page 8-69, How to Determine the Mail Queue
Processing Interval on page 8-72, How to Examine the Message Queue Files on page
8-73, How to Flush the Mail Queue on page 8-71, How to Specify Time Values to
sendmail on page 8-77.
Mail Overview for System Management on page 8-28.
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Understanding Mail Logging Activities

Sendmail logs mail messages through the syslogd daemon. It logs to the file set up in
letc/syslog.contf file. The syslogd daemon must be configured and running before logging
can occur. When activities occur that affect the mail system, the sendmail command writes
messages into a log file. The default log file name is log in the mail queue directory
(/usr/spool/mqueue, unless you change it). You must be a member of the system group to
access this file.

Messages in the log file appear in the following format:

MMM DD HH:MM:SS hostname MMM DD HH:MM:SS sendmail [Pid]:
message_text

The symbols in this format have the following meanings:

MMM DD HH:MM:SS
Specifies the time that the message was entered in the log file:
MMM A 3-letter abbreviation for the month
DD The date of the month (01 to 31)
HH The hour of the day (00 to 23)
MM The minute of the hour (00 to 59)
SS The second of the minute (00 to 59).
PID This field contains the process ID of the process that generated the message.

Message Text

Contains a brief explanation of the condition that caused the message to be
written to the log file.

The date format is determined by the NLLDATE and NLTIME environment variables.

For example, the following entry occurred in a log file when the sendmail daemon was
started:

Nov 16 11:00:29 lopnor sendmail [3926]
Daemon/queue proc started, Pid 3926

You can choose the types of activities that the sendmail command puts into the log file by
changing the L option in the /usr/lib/sendmail.cf file. If you change the /usr/lib/sendmail.cf
configuration file, you must process it with the sendmail -bz command before sendmail
recognizes the change.

The level in the standard configuration file is level 9. It is set with the following statement that
turns on the logging function:

OL9

The valid levels and their activities are as follows:

0 Lists major activities only (building a configuration file or creating an alias
database).

1 Lists major problems only.

2 Lists message collections and failed deliveries.
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Lists successful deliveries.
Lists messages being deferred (due to a host being down, for example).

Lists placing messages in the queue (normal event).

» o A~ W

Lists unusual but benign incidents (irying to process a locked file, for

example).

9 Lists log internal queue IDs to external message 1Ds mappings. This can be
useful for tracing a message as it travels among several hosts.

12 Lists several messages with inforh'lation for debugging.

22 Lists verbose information regarding the queue and other activities.

Related Information
The sendmail command.

The syslogd daemon.
The /usr/lib/sendmail.cf file.

How to Display the Mailer Information on page 8-68, How to Log the Mailer Statistics on
page 8-67, How to Manage the Log and Mail Queue on page 8-65.

National Language Support Overview in General Programming Concepts.
Mail Overview for System Management on page 8-28.
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List of Directories and Files for the Mail System

The Mail system and the Message Handler package are user interfaces to the mail system.
The following directories and files are associated with the mail program:

/usr/lib/Mail.re A text file that you can modify to set the default characteristics of the mail

command. This file sets local system defaults for all users of the Mail
program.

$HOME/.mailrc A text file that each user creates in the $SHOME directory. This file allows

the user to change the defaults for the mail program when that user runs
the program.

SHOME/mbox A text file that stores processed mail for the individual user.

/ust/bin/Mail, /usr/bin/mail, or /usr/bin/mailx

Three names linked to the same program. The mail program is one of
the user interfaces to the mail system.

/usr/spool/mail The default mail drop directory. By default, all mail is delivered to the
/usr/spool/mail/UserName file.

/bin/bellmail Performs local mail delivery.

/bin/rmail Remote mail interface for BNU. It is not the same rmail command that
existed in earlier versions of the operating system.

Related Information
The bellmail command, mail command, rmail command.

Mail Overview for System Management on page 8-28.
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List of the Directories and Files for the sendmail Command

Although the sendmail command can be used directly to send mail to other users, it is
normally invoked only by the mail handling programs (Mail and Message Handler) to control
mail routing. The sendmail command uses the following files. You can use different file
names for many of these files by specifying a flag or configuration option to the sendmail

command.
/ustr/lib/sendmail The sendmail command.
/usr/ucb/mailq Links to the /usr/lib/sendmail. Using mailq is equivalent to

executing the /usr/lib/sendmail -bp command.

/usr/lib/newaliases  Links to the /ust/lib/sendmail file. Using newaliases is equivalent
to executing the /usr/lib/sendmail -bi command.

/usr/lib/mailstats Formats and prints the sendmail statistics as found in the
/usr/lib/sendmail.st file if it exists. The /usr/lib/sendmail.st file is
the default, but you can specify an alternative file.

/usr/lib/edconfig Provides a menu interface for editing many parameters in the
sendmail contiguration file.

/usr/lib/aliases A text version of the aliases file for the sendmail command. You
can edit this file to create, modify, or delete aliases for your system.

/usr/lib/aliasesDB A directory containing the aliases database files, DB.dir and
DB.pag, that are created from the /usr/lib/aliases file when you run
the sendmail —-bi command.

/usr/lib/aliasesDBI A lock file for the aliasesDB database.

Jusr/lib/sendmail.cf  Contains the sendmail configuration information in text form. You
can edit the file to change this information.

fusr/lib/sendmail.cfDB Contains the processed version of the /usr/lib/sendmail.cf
configuration file. This file is created from the /usr/lib/sendmail.cf
file when you run the /usr/lib/sendmail —-bz command.

/ustr/lib/sendmail.cfDBI
A lock file for the /usr/lib/sendmail.cfDB database.

lusr/lib/sendmail.nl  Contains the sendmail National Language Support (NLS)

configuration information in text form. You can edit the file to change
this information.

/usr/lib/sendmail.nIDB Contains the processed version of the /usr/lib/sendmail.nl

configuration file. This file is created from the /usr/lib/sendmail.nl
file when you run the /usr/lib/sendmail -bn command.

/usr/lib/sendmail.niDBI
A lock file for the /usr/lib/sendmail.nIDB database.
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/usr/lib/smdemon.cleanu

A shell file that runs the mail queue and maintains the sendmail log
files in the /usr/spool/mqueue directory.

/usr/lib/sendmail.st  Collects statistics about mail traffic. This file does not grow. Use the

fusr/lib/mailstats command to display the contents of this file. You
may delete this file if you do not want to collect this information.

/usr/spool/mqueue Directory containing the temporary files associated with each
message in the queue and may contain the log file.

/usr/spool/cron/crontabs

Directory containing files that the cron daemon reads to determine
which jobs to start. The root file contains a line to start the
smdemon.cleanu shell script.

Related Information

The edconfig command, mailq command, mailstats command, newaliases command,
sendmail command.

The syslogd daemon.
Understanding the sendmail.cf File

National Language Support Overview in General Programming Concepts.
Mail Overview for System Management on page 8—28.
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Editing the /usr/lib/sendmail.cf File with the edconfig
Command

The /usr/lib/sendmail.cf file stores information about the type of mailer programs being
used and information about how the sendmail command should format messages.

The /usr/lib/sendmail.cf file contains a set of information that allows the sendmail
command to operate in the following environments with no changes:

¢ Local mail delivery
* Local area network delivery using TCP/IP
* Remote delivery using Basic Utilities Network (BNU).

If your environment includes any of these types of mail delivery, you can use the supplied
configuration file with few, if any, changes.

Only on rare situations should you change this file.

The /usr/lib/sendmail.cf file contains control lines (host and domain name macros) that
define the mail name of the local system. By default, the sendmail command reads the
value returned by the hostname command to initialize the system’s mail name. The
configuration file should be changed only if the user wants the mail name of the system to be
different from that set by the hostname command.

The edconfig command provides a menu interface for defining parameters in the
lusr/lib/sendmail.cf configuration file. The /ust/lib/sendmail.cf configuration file must be in
the format of the configuration file provided with the sendmail command. You must be a
member of the system group to edit the /usr/lib/sendmail.cf file.

Related Information

The edconfig command, hostname command, uname command.
The /ustr/lib/sendmail.cf file format.

How to Change Domain Name Macros on page 8-80, How to Change Host Name Macros
on page 8-82.

How to Set Up Mail Delivery on page 8-62.

Building the /usr/lib/sendmail.cf Configuration File on page 8-37, Understanding the
sendmail.cf File on page 8-50.

Mail Overview for System Management on page 8-28.

8-36 Communication Concepts and Procedures



Building the /usr/lib/sendmail.cf Configuration File

To rebuild the database version of the configuration file each time you change the
configuration file enter:

/usr/lib/sendmail —bz

This operation creates the file /usr/lib/sendmail.cfDB, which contains the database version
of the configuration information. If the sendmail command is running as a daemon, you may
instead issue a refresh command to it, which causes the daemon to rebuild the configuration
database, the aliases database, and the NLS database. The daemon then rereads these
databases so that it continues operation with the new data.

The syntax for the refresh command is as follows:
refresh —s sendmail
Or, to achieve the same effect, use the kill command as follows:
kill -1 ‘cat /etc/sendmail.pid’
This command sends a SIGHUP signal to the sendmail daemon, causing it to rebuild and
reread the databases.
Related Information
The kill command, refresh command.
The /usr/lib/sendmail.cf file format on page 8-50.

Understanding the sendmail.cf File on page 8-50 and Specifying the File Revision Level on
page 8-40.

Editing the /usr/lib/sendmail.cf File with the edconfig Command on page 8-36.
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Understanding the NLS Configuration File

The /usr/lib/sendmail.nl file contains lists of systems that correctly interpret mail messages
containing National Language Support (NLS) or ISO-8859/1 characters. If the recipient
system of a message is not in either of these lists, all characters in the body of the message
are changed to standard 7-bit ASCII characters.

i the recipient system is in the list of NLS systems, all NLS extended characters in the body
of the message are converted to 7-bit NCesc escape sequences. These characters can then
pass intact through intermediate mail systems that may strip the eighth bit from all
messages. The receiving AlX mail system then can convert these characters back to
extended NLS characters before depositing the mail in the user’s mail box.

If the recipient system is in the list of ISO-8859/1 systems, each NLS extended character in
the body of the mail message is converted to the closest ISO-8859/1 character. This
character set is used by some computer systems.

Each item in the NLS and ISO-8859/1 lists is a Regular Expression (RE). For each non-local
recipient, the sendmail command compares the recipient’s address with the names in the
/usr/lib/sendmail.nl file after first passing the address through rule set 33. In the default
lusr/lib/sendmail.cf file, rule set 33 causes the user and some types of route information to
be stripped from the address. Rule set 33 normally parses from the right side until an !
(exclamation point) or an @ (at sign) character is encountered. If an ! (exclamation point) is
encountered, all characters to the right are stripped. If an @ (at sign) is encountered, all
characters to the left are stripped. The sendmail command rule set 33 distinguishes
between uucp-style and domain-style addresses. The REs match the uitimate system
destination.

After the address has been stripped using rule set 33, the result is compared to each regular
expression in the compiled version of the /usr/lib/sendmail.nl file until a successful match
occurs.

The following is an example of the /usr/lib/sendmail.nl file:

#list the nls compatible systems
nls: ~“@.*madrid\.,
~“@.*italy\.europe$,
lisbon!,
!nagaski!$§,
berlin

#list the IS0-8859 compatible systems
8859: “vienna!,
“@bangok\.thailand,
“@tangiers,
“@kinshasa

The example “@.*madrid\ ., matches any address which has this name as a subdomain.
Although this may work in most cases, it could match other unintended destinations. The
“@.*italy\.europe$, line is a more precise example of this type which matches ali
domains under this domain. The 1isbon! example matches any uucp-addressed mail item
destined for that system or passing through it. Because the tnagasaki!$, example is
anchored on the right, it matches all users on that system. The ber1in example is an RE,
which matches any address that has this character string anywhere in it. The remaining
examples show how a list of ISO-8859/1 systems might look. Notice that the period . (period)
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in domain-style addresses must be typed as . (period) Escape so that it refers to an actual
dot rather than the period, which has special meaning in REs.

Related Information
The sendmail command.
The /usr/lib/sendmail.nl file
Mail Overview for System Management on page 8-28.

National Language Support Overview in General Programming Conceplts.
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Specifying the File Revision Level

The configuration file revision-level macro, Z, helps to track changes that you make to the
configuration file. Each time you make a change to the configuration file, also change the
value of this macro. Choose any format for the number that you define. For example, if the
configuration file is at level 3.1, the following entry should be in the configuration file:

Dz3.1
You can also use a text string for this macro. For example:
DZversion_one
Scroll forward to Understanding sendmail.
Related Information
The /ust/lib/sendmail.cf file format.

Understanding the sendmail.cf File on page 8-37.
Editing the /usr/lib/sendmail.cf File with the edconfig Command on page 8-36.
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Understanding sendmail

The Mail program and the Message Handier program are user interfaces to the mail system.
You can create or manipulate messages with these programs and use the sendmail
command to route the messages. Then, the sendmail command uses other mailers to
actually send the mail. The following figure is an example of a common sendmail

configuration.
Mail MH
sendmail
l
I I I

beimail BNU TCP/IP
local uucp tep/ip
mailbox link Inlk

remote remote

mailbox mailbox

Figure 1. Example of most common sendmail configuration

To deliver local mail, the sendmail command routes the message through the bellmait
command. The bellmail command sends the message on the local system only.

To deliver mail over a network link, the sendmail command routes the message through a
Basic Network Utilities (BNU) link.

To deliver TCP/IP-routed mail, the sendmail command establishes a TCP/IP link to the

remote system. The Simple Mail Transfer Protoco! (SMTP) is then used to transfer the
message data to the remote system.

Related Information
Basic Networking Utilities Overview in Communications Programming Conceplts.

The bellmail command, sendmail command.
Mail Overview for System Management on page 8-28.

Message Handler (MH) Overview for System Management in Communication Concepts and
Procedures.
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List of Mail Management Commands

Choose the command you want to read about:

comsat Notifies users of incoming mail (daemon).
edconfig Edits values in a sendmail configuration file.
mailq Prints the contents of the mail queue.
mailstats Displays statistics about mail traffic.

newaliases  Builds a new copy of the alias database from the /usr/lib/aliases file.

rmail Handles remote mail received through the uucp command of the Basic
Networking Utilities.

sendmail Routes mail for local or network delivery.

smdemon.cleanu
Cleans up the sendmail queue for periodic housekeeping.
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Understanding System-Defined Macros
Note: This section is intended for users who have an advanced understanding of the Mail
program.

Warning: Altering system-defined macros may render the Mail Program unusable.

Some macros are defined internally for use in writing stanzas in the configuration file. You
should not define these macros in the configuration file, but you can use the symbols when
writing other macros and parsing rules by priority in the configuration file. The following
macros are system-defined:

¢ Date Macros
¢ Message-Routing Macros
e Macros That Identify the Recipient
e Macros That Identify the Sender
o Required Macros.
Related Information

Message Routing Macros on page 8—-47, Macros That Identify the Recipient on page 8-46,
Macros That Identify the Sender on page 8-45, Required Macros on page 8-48.

Mail Overview for System Management on page 8-28.
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Date Macros
Warning: Altering date macros may render the Mail Program unusable.

Three macros that represent dates:

a Date extracted from the DATE: line of the message (if there is one). If no
DATE: line is found in the incoming message, $a is set to the date in this
format as follows:

Fri, 9 Oct 87 09:25:47 CDT

b Used for postmarks. It is the current date in this format as follows:
Fri, 9 Oct 87 09:25:47 CDT

d * Current date in ctime format, as follows:

Fri Oct 9 09:25 CDT 1987

Related Information
Message Routing Macros on page 8—-47, Macros That Identify the Recipient on page 8—46,
Macros That identify the Sender on page 8-45, Required Macros on page 8-48.

Understanding System-Defined Macros on page 8—43.
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Macros That Identify the Sender

Warning: Altering macros that identify the sender may render the Mail Program unusable.

The following macros identify the sender of the message:

f

g

Related Information

Contains the sender’s address.
Contains the sender’s address relative to the recipient.
Contains the sender’s host name.

Contains the full name of the sender. This name is determined in one of the
following ways:

Passed as a flag to the sendmail daemon.

Value of the Full—-name: line in the message heading.

Comment field of a From: line.

If the message originated locally, the full name can be looked up in the
/etc/passwd file.

Contains the ID of the sender. For outgoing mail, you can specify the
sender’s full name with the Full-name: header field, the —F
command-line flag, or the NAME environment variable. If none of these are
defined, the sendmail daemon tries to get the sender’s full name from the
additional data field of the /etc/passwd file entry for the sender. For
incoming mail, the sender’s full name is obtained from the message’s
From: or Full-name: header lines.

Date Macros on page 8-44, Macros That Identify the Recipient on line 8-46,
Message—-Routing Macros on page 8-47, and Required Macros on page 8—48.

The sendmail daemon.

Understanding System—Defined Macros on page 8-43.
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Macros That Identify the Recipient
Warning: Altering macros that identify the recipient may render the Mail Program unusable.

The following macros identify the recipient of the message:

h Contains the name of the receiving host (as set by the $@ part of the mailer
resolution line in Rule Set 0).

u Contains the ID of receiving user (as set by the $ : part of the mailer
resolution line in Rule Set 0).

4 Contains the home directory of the receiving user if the message is being
delivered locally.

Related Information
Date Macros on page 8—44, Message-Routing Macros on page 8-47, Macros That Identify
the Sender on page 8-45, Required Macros on page 8-48.

Understanding System—Defined Macros on page 8—43.
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Message—Routing Macros

Warning: Altering message-routing macros may render the Mail Program unusable.

Macros to track and route messages through the network:

c Contains the hop count. The hop count is the number of times that this
message has been processed and usually corresponds to the number of
separate time stamps in the message. (Some mail handlers allow you to
change the hop count.)

i Contains the mail queue 1D of the message on this host. When put into the
time stamp line of the message, this macro is useful for tracking messages.

p Contains the process ID of the sendmail daemon. To create unique strings
for the Message—ID: field in the message, the sendmail command uses
this macro, along with the $t macro.

r Contains the protocol used to communicate with the sendmail daemon.

t Contains a numeric representation of the current time. To create unique
strings for the Message—1D: field in the message, the sendmail daemon
uses this macro, along with the $p macro.

v Contains the version name and number of the AIX Operating System
running on the system.

w Contains the name of the iocal hoét.
Related Information

Date Macros on page 8-44, Macros That Identify the Recipient on page 8-46, Macros That
Identify the Sender on page 8-45, Required Macros on page 8-48.

The sendmail daemon.
Understanding System-Defined Macros on page 8-43.

Mail 8-47



Required Macros

Warning: Altering required macros may render the Mail Program unusable.

The sendmail.cf configuration file that comes with the sendmail command defines the
following macros:

e Denotes the Simple Mail Transfer Protocol (SMTP) entry message.
i Denotes the official domain name for this site.

I Denotes the format of the UNIX From line (not the From: line).

n Denotes the name of the daemon (for error messages).
o Denotes the set of operators in addresses.
q Denotes the default format of sender address.

If you create a new configuration file, be sure to include definitions for these macros.

Related Information
Date Macros on page 8—44, Macros That Identify the Recipient on page 8-46, Macros That
Identify the Sender on page 8-45, Message Routing Macros on page 8—-47, Understanding
System—Defined Macros on page 8~43.

The sendmail daemon.

Mail Overview for System Management on page 8-28.
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Understanding Rewrite Rules

Note: This section is intended for users with an advanced understanding of the Mail
program.

The sendmail command receives addresses in a number of different formats and changes
them to the format needed to route the message for the mailer program being used. To
perform this transiation, the sendmail command uses a set of rewrite rules that are defined
in the /usr/lib/sendmail.cf configuration file.

When the sendmail command processes an address, it tries to match the pattern of that
address format to a pattern specified by the left side of one of the rewrite rules in the
{usr/lib/sendmail.cf configuration file. When it finds a rule that matches, it changes the
format of the incoming address to the format specified by the right side of that rewrite rule.

The /usr/lib/sendmail.cf configuration file that is installed with the sendmail command
contains enough rules to perform the translation for BNU and TCP/IP networks using a
domain address structure. You should not have to change these rules unless you are
connecting to a system that uses a different addressing scheme.

Related Information
The sendmail.cf configuration file.
The sendmail command.

Mail Overview for System Management on page 8-28.
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Understanding the sendmail.cf File

Note: This section is intended for users who have an advanced understanding of the Mail
topic.

The /usr/lib/sendmail.cf configuration file contains the configuration information for the
sendmail command. After changing any information in the /usr/lib/sendmail.cf file, use the
sendmail —-bz command. This command compiles the file into a database format that the
sendmail command can read.

The /usr/lib/sendmail.cf configuration file consists of a series of control lines, each of which
begins with a single character that defines how the rest of the line is used. Lines beginning
with a space or a tab are continuation lines. Blank lines and lines beginning with a # (pound
sign) are comments. Control lines are used for the following functions:

o Defining macros and classes for use within the configuration file
o Defining message headings

e Defining a mailer

* Defining message precedence

¢ Defining administrative IDs

o Setting options for the sendmail command.

You can edit the /usr/lib/sendmail.cf configuration file either using the edconfig command
or using a text editor. Editing the file with the edconfig command provides a menu interface
to the configuration file. The edconfig command allows you to edit the most commonly
needed configuration options.

In most cases, you do not need to change any of the parameters to get your mail system
working, but to make changes to the /usr/lib/sendmail.cf file other than those permitted by
the edconfig command, you must use a text editor. Most of these parameters should not be
changed casually, since they affect how the sendmail command interfaces with the system
and networks.

Warning: The tab character may be defined as the field-separator character in rule sets
when the sendmail command reads the file. Some editors store tabs as the number of
spaces they represent instead of the tab character itself. If you edit the configuration file with
one of these editors, the configuration file will not be built successfully. You can solve this
problem by using the vi editor or by changing the field-separator character with the J option.

Defining Macros and Classes (D Control Line, C Control Line, and F
Control Line)

Macros and classes in the /usr/lib/sendmail.cf configuration file are interpreted by the
sendmail command. A macro is a symbol that represents a value or string. A macro is
defined by a D control line in the /usr/lib/sendmail.cf file. Macros are not expanded until the
sendmail command loads the rule sets when it starts up.

A class is a symbol that represents a set of one or more words such as a file name. Classes
are used in pattern matching when the sendmail command is parsing addresses. You can
create a class using a list or you can create a class using a file.
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To use a macro or class in a control line, put a $ (dollar sign) before its name. For example,
if the name of the macro is x, use $x when using that macro in a control line. Without the
preceding $, the sendmail command interprets x as only the letter x. To specify conditional
expressions, use the following format:

$?MacroTextl1$|Text2$.

In this format, the symbols have the following meaning:

$? If. (If this symbol is used, a clause must follow.)

Macro The macro being tested.

Textl The pattern to be used if $x macro is defined.

$| Else. (This symbol is optional. If it is used, the Text 2 expression must
follow.)

Text2 The pattern to be used if $Macro is not defined.

$. Specifies the end of the conditional expression.

Note: Do not use any of the characters defined as tokens (by the required o macro) when
defining a word in a class. The sendmail command may not be able to read the
definition correctly.

Defining Message Headings (H Control Line)
Lines in the configuration file that begin with a capital letter B define the format of the
headers used in messages. The format of the H control line is:

H[?MailerFlags?]FieldName: Content

Here, the variable parameters have the following meanings:

MailerFlags This field is optional. If you supply it, surround it with ? (question
marks). This field contains mailer flags that determine whether the H
line is used. If the mailer being used requires the field defined by this
control line (as indicated in the mailer definition’s flags field), then the
H control line is included when formatting the heading. Otherwise, the
H control line is ignored.

FieldName This field contains the text that is displayed as the name of the field in
the heading information. Some typical field names include From:,
To:, and Subject:.

Content . This field defines the information that is displayed following the field
name. Usually macros specify this information.

The following example lines are from a typical /usr/lib/sendmail.cf file:
H?P?Return—-Path: <$g>

This line defines a field called Return—Path that displays the content of the $g macro
(sender address relative to the recipient). The 2P?2 portion indicates that this line is only
used if the mailer uses the P flag (the mailer requires a Return—Path line). The header will
be automatically generated only if the mailer has the indicated flag; but if the header appears
in the input message, it will be passed through unchanged.
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HReceived: $?sfrom $s $.by $3 ($v/$2)
id $i; s$b

This line defines a field called Received. This field displays the following information:

$?sfrom $s §$. Displays the text £rom followed by the content of the $s macro if an
s macro is defined (sender’s host name).

by $3 Displays the text by followed by the content of the $j macro (official
name for this site).

($v/$2) Displays the version of the sendmail command ($v) and the

version of the /usr/lib/sendmail.cf file ($2), set off by parentheses
and separated by a slash.

id $i; Displays the text id followed by the content of the $i macro
(mail-queue ID of the message) and a ; (semicolon).

$b Displays the current date.

Defining a Mailer (M Control Line)
Note: Defining a mailer in the /usr/lib/sendmail.cf configuration file does not ensure that it
" will be used. You must also define rewrite rules to ensure an address format resolves
to that mailer.

A mailer is a program that delivers mail either locally or over some type of network to
another system. Use control lines that begin with the letter M to define the characteristics of a
mailer that interfaces with the sendmail command. The format of a mailer definition control
line is as follows:

M=MailerName, P=Path, F=Flags, \
S=Sender, R=Recipient, E=EndOfLine, \
A=Argument, M=Max

The following paragraphs and examples describe the parameters for the mailer definition.
Specifying a Mailer Name (MMailerName)

Each mailer must have an internal name. The name can be any string that you choose,

except that the names local and prog are reserved. You must provide definitions for these

two mailers in the /usr/lib/sendmail.cf configuration file if they are not already there (the

default configuration file contains these definitions). To define the mailer name, put the name
immediately after the M in the mailer definition control line:

MMailerName

For example, the following mailer-definition fragment introduces the definition line for a
mailer called 1an: '

Mlan
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Defining the Path to the Mailer (P=Path)

Specify the location of the mailer with the P field in the mailer definition. This field has the
format:

P=Path

Here, the Path variable defines the full path name of the mailer on the local system. !f the
mailer uses the Simple Mail Transfer Protocol (SMTP), use the [ IPC] string as the path.
For example, the following two mailer definition fragments define a local mailer at
/bin/bellmail and another mailer that uses SMTP:

Mlocal, P=/bin/bellmail,
Mlan, P=[IPC],

Specifying Mailer Flags (F=Flags)
Flags provide further information to the sendmail command about the mailer being
described. Specify mailer flags with the F field in the mailer definition. This field has the
format:
F=Flags

This field defines the meaning for the flags that the sendmail command recognizes. For
example, the following mailer-definition fragment uses the rlsm flags to indicate that the

mailer requires a —r flag, delivers locally, needs quotation marks stripped from addresses,
and can deliver to more than one user at a time:

Mlocal, P=/usr/bin/mail, F=rlsm,

You can also define mailer flags to match flags that you define in special header definitions
in your /usr/lib/sendmail configuration file.

Specifying the Rewrite Rule Sets for the Mailer (S=Sender R=Recipient)
The sendmail command uses sets of rewrite rules to change the format of incoming
addresses to a style that the receiving mailer can understand. With the s field, specify the
rewrite rule set to use on sender addresses for this mailer. With the R field, specify the

rewrite rule set to use on recipient addresses for this mailer. These fields have the following
format:

S=Sender, R=Recipient

Here, Sender specifies a particular rule set number for processing addresses for this mailer.

Defining a Different End-of-Line String (E=EndOfL.ine)
The normal indication of the end of line is a string that contains only the new-line character.
To change this string, use the optional E field. The format of this field is:

E=EndOfLine

Here, EndofLine is the character string that specifies the end of the line. You can use
normal \ (backslash) escape characters to specify the end-of-line string (\r, \n, \f, \b).
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Passing Information to the Mailer (A=Argument)
Specify information to be passed to the mailer with the optional A field. This field has the
following format:

A=Argument

Here, Argument can be any string of words with imbedded spaces allowed. Any or all of the
words can be macros, such as the $u macro (receiving user name). If you do not include this
field, or the field does not contain the $u macro, the sendmail command uses the SMTP to
send messages to the mailer. If the P field for this mailer (access path name) is the [ IPC]
string, indicating a mailer accessed with interprocess communications, use the following
information in this field:

A=IPC $h [Port]
Here, Port is the optional port number to which to connect.
Limiting Message Size (M=Max) '
Use the optional M=Max mailer flag to specify the maximum size in bytes of messages that

the mailer handles. For example, the following field specifies a maximum limit of 10,000
bytes:

M=10000
Example Mailer Specifications
To Specify a Local Delivery Mailer:
Mlocal, P=/bin/bellmail, F=1sDFMmn, S=10, R=20, A=mail $u

The mailer is called 1ocal and its path name is /bin/belimail. The mailer takes the
following flags:

| Specifies local delivery.

s Strips quotation marks from addresses.

DFM Needs Date:, From:, andMessage—ID: fields.

m Delivers to multiple users.

n Does not need an operating system From line at the start of the message.

Rule Set 10 should be applied to sender addresses in the message, and Rule Set 20 should
be applied to recipient addresses. Additional information sent to the mailer in the A field is
the word mail and words containing the recipient’s name.

To Specify a Mailer for Local Area Network Delivery:
Mlan, P=[IPC], F=meC, S=11, R=21, A=IPC $h, M=100000

The mailer is called 1an and connected through an interprocess communication link.
Messages are sent to it using the SMTP mailer. This mailer can handle multiple users at
once (m), the connection is defined as expensive (e), and any domain from the sender
address shouid be appended to any recipient name without a domain (C). Sender addresses
should be processed by Rule Set 11 and recipient addresses by Rule Set 21. There is a 100
000 byte limit on messages passed through this mailer (M=100000).
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Setting Options for the sendmail Command (OOption[Value])

You can set configuration options for use by the sendmail command by using a control line
in the configuration file. The options that can be set are the same as those you can specify

with the —o flag to the sendmail command. An option is named with a single character. The
format of the set-option control line is:

Ooption{[value]

Here, Option is a single-character name for the option being set and value is either a
string, an integer, a time interval, or a Boolean option. Legal values for a Boolean option are
t,T,y,Y foratrue value and £ or F for a false value. If you do not specify a value for a
Boolean option, it becomes a true value.

For example, the following entries from the default /usr/lib/sendmail.cf file show the format
of the set-option control line:

OA/usr/lib/aliases Sets the option A variable to the full path name of the aliases file
(/usr/lib/aliases).

oL9 Sets the log-level option L variable to a value of 9. This entry
occurs early in the /usr/lib/sendmail.cf file to ensure that the log
is maintained during the reading of the file.

Oo Sets a Boolean to true. (Sets Boolean option o to true.)

Or5m Sets the read time out option r to a value of 5 minutes.

Setting Delivery Mode (OdValue)
The sendmail command can operate in several delivery modes. The default configuration
file sets the delivery mode to b (the default value). However, you can change the delivery

mode with the 0odvalue option in the configuration file. The Od delivery mode option has the
format:

Odvalue

These modes specify how promptly mail is delivered. Legal values include the following:
i Delivers interactively.

b Delivers in background. (This is the default.)

q Queues the message and delivers during queue run.

Name Server Options (OOption[Value])
The sendmail command can use a name server to resolve recipient addresses. The
following options determine whether and how it uses the name server:

I Treats a failure to connect to the name server as a temporary error. The
message is queued and delivery can be retried later.
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K[Value] Sets the types of name server resource records that the sendmail
command uses to resolve recipient addresses. Possible values are:

MB Uses Mailbox (MB) records to resolve recipient user names.

MG Uses Mail Group (MG) records to resolve recipient user
names.

MR Uses Mail Rename (MR) records to resolve recipient user
names.

MX Uses Mail Exchanger (MX) records to resolve recipient host
names.

ALL Uses all of the above records.

If Value is not specified, the name server is not used to resolve recipient

addresses.

Note: You can use any combination of these values in a sendmail
command. If using more than one K Value option, separate them by a
space.

NLS Options (OOption)
The foliowing options determine how the sendmail command handles mail messages that
contain National Language Support (NLS) or ISO-8859/1 characters.

k Prevents character-set conversions for outgoing messages. Any NLS
extended characters are sent to other systems intact.

IFile Sets the NLS configuration file to File.

w Causes all incoming mail that has eight-bit characters to be treated as

ISO-8859/1 mail. These characters are converted to the equivalent NLS
extended characters.

Time Out Options (OrTimeValue and OTTimeValue)
The sendmail command can time out when reading standard input or when reading from a
remote SMTP process. The defauit configuration file sets this value to 5 minutes. This value
should be correct for most situations. However, if you need to change the time-out value,
change the r option in the configuration file. The r option has the format:

OrTimeValue
Here, TimeValue is the time unit that the sendmail command should wait until timing out.

After sitting in the queue for a period of time, the sendmail command notifies the sender of
the message that it could not be sent. The default time out is set to 3 days. To set this time
out with the T option in the /usr/lib/sendmail.cf configuration file enter:

OTTimeValue

Here, TimeValue is the time unit the sendmail command leaves the message in the queue
before timing out the message.
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Operational Logging Level Option (OLNumber)
The oLNumber option specifies the log level to be used when the sendmail command is

running.

The format of the line to change the operational logging level is:

OLNumber

Following is a list of valid levels (Number) and the activities that they represent. Each
number includes the activities of all numbers of lesser value and adds the activity they

represent:

0

D s W N

12
22

Logs major activities only (building a configuration file or creating an alias
database).

Logs major problems only.

Logs message collections and failed deliveries.

Logs successful deliveries.

Logs deferred messages (for exampie, a host being down).
Logs messages that are placed in the queue (normal event).

Logs unusual but benign incidents (for example, trying to process a locked
file).

Logs the internal queue ID to external message 1D mappings. This can be
useful for tracing a message as it travels between several hosts. (This is the
default.)

Logs several messages that are of interest when debugging.

Logs verbose information regarding the queue and other activities.

Message Queue Options (OOption [Value])
Three options adjust the way the sendmail command handles the message queue.

The following Opt ion values are allowed:

c

QDirectory

Causes the sendmail command to queue messages without sending them
if an outgoing mailer is marked as expensive to use. The queue can be run
when costs are lower or when the queue is large enough to send the
message efficiently.

Sets the directory in which to queue messages. The directory will be created
if it does not exist.

Enqueues messages before delivery, even when in immediate delivery
mode.

The sendmail command delivers each message in the mail queue from a
separate process. This option is not required and can increase overhead in
the AlX environment.
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Mail Statistics File Option (OSFile) ,
You can specify the path name of the mail statistics file, in which the sendmail command
stores data about delivered and received messages.

SFile Sets the mail statistics to the file specified by the File variable. Statistics are
only collected if the file exists. This file must be created by the user.

Returned Mail Option (OPAddress)

You can specify someone to receive copies of all returned mail.

PAddress Identifies the person to receive a copy of all returned mail.

Alias Options (OOption[Value])
AFile Uses the file specified by the File variable as the alias file.

m Sends messages to the sender if the sender appears in an alias expansion
of a recipient address. The default action is to remove the sender’s address
from recipient alias expansions.

n Validates the right-hand side of alias definitions when performing the
newaliases function.

Header Options (OOption[Value])

f Saves From lines at the front of messages. These lines are normally
discarded.
o Indicates that this message can have old style headers. Without this option,

the message has new style headers (commas instead of spaces between
addresses). If this option is set, an adaptive algorithm correctly determines
the header format in most cases.

Verbose Mode Option (Ov)

v Runs in verbose mode.

ID Options (OOptionNumber)
The following options allow you to set the default group and user IDs for mailers. The

sendmail command sets the process group and user IDs to these values before invoking
the mailer program:

OOptionNumber

The following options are available to set group and user IDs:

gNumber Sets the default group 1D to the value specified by the Number variable. The
sendmail command uses this ID when it invokes mailers.

uNumber Sets the default user ID to the value specified by the Number variable. The
sendmail command uses this ID when it invokes mailers.
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Character Interpretation Options (OOption[Value])
The sendmail command interprets certain characters as having a special function. Use the
format:

Ooption[Value]
You can set the interpretations with the following options:

BCharacter Sets the blank substitution character to the Character parameter. The
sendmail command replaces spaces without quotes in addresses with the
character specified by the Character variable. The supplied configuration file
uses a . (dot) for the value of the Character variable.

i Does not interpret a . (dot) on a line by itself as a message terminator.

Note: Enabling this feature will prohibit the sendmail command from
receiving messages through SMTP (since the sendmail command
cannot recognize the end of the message when receiving messages
through SMTP).

Rewrite Rules Options (OOption[Value])
The following two options allow you to alter the sendmail command’s use of rewrite rules.
Use the format:

OOption[Value]
The following option is available to the sendmail command for rewrite rules:

JCharacter Allows spaces as well as tabs to separate the left-hand side and right-hand
side of rewrite rules. For both the left-hand side and right-hand side, the
Character variable must be used in place of embedded spaces. The default
for the Character variable is _ (underscore). All instances of the Character
variable are changed to spaces after the left-hand side and right-hand side
are separated by the sendmail command. This option allows rewrite rules
to be modified using an editor that replaces tabs with spaces.

Error-Processing Modes Option (OeValue)
The following option sets the error-processing mode. Use the format:

OeValue
The following options are available to the sendmail command for error processing modes:

Valid modes are:

e Mails the error message to the user’s mail box, but always exits with a zero
exit status (normal return).

Mails the error message to the user’s mail box.
Displays the error message on the terminal (default).

Discards the error message and returns the exit status only.

E & Tv 3

Writes the error message to the terminal if delivering in interactive mode;
otherwise it mails the error message to the user’s mail box.
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Macro Definition Option (OMacroValue)
You can use the 0 control line to define a macro. Use the following option to do so:

MMacro Value Defines the Macro variable to have the value specified by the Value

variable. This option is normally used only from the sendmail
command line.

Configuration File Revision-Level Option (DZNumber)
The configuration file revision-level Z macro helps you track changes that you make to the
/ust/lib/sendmail configuration file. Each time you make a change to the /usr/lib/sendmail
configuration file, you should also change the value of this macro. Choose any format for the
number you define. For example, if the /usr/lib/sendmail configuration file is at level 3.1, the
following entry should be in the /usr/lib/sendmail configuration file:

Dz3.1
You can also use a text string for this macro. For example:

DZversion_one

Defining Message Precedence (P Control Line)
The /ust/lib/sendmail.cf configuration file contains lines to define mail-queue precedence
for messages that contain a Precedence: field. Normally, you do not need to change the
values in the default /usr/lib/sendmail.cf configuration file.

The name defined and the numerical value assigned are based on the needs of the network.
Higher numbers have higher priority. Numbers less than 0 (zero) indicate that error
messages will not be returned to the sender of these messages. The Precedence: field
value is 0 for any precedence name not defined in the configuration file. For example, the
configuration file may contain the following entries:

Pfirst—class=0
Pspecial—-delivery=100
Pbulk=—60

Pjunk=—100

These entries set special—-delivery as the highest priority message and junk as the
lowest priority.

Defining Administrative IDs (T Control Line)
Administrative IDs can override the sender address using the —f flag to the sendmail
command. The /usr/lib/sendmail.cf configuration file defines these IDs with the T control
line. For example, the configuration file may contain the following entries:

Troot
Tdaemon
Tuucp

These entries define root, daemon, and uucp user IDs as administrative 1Ds for the
sendmail command.

These IDs can also be defined using only one T control line:

Troot daemon uucp network

8-60 Communication Concepts and Procedures



Files
lust/lib/sendmail.ct Contains the configuration file for the sendmail command.

lusr/lib/sendmail.cfDB Contains compiled version of the /usr/lib/sendmail
configuration file.

Related Information
The edconfig command, sendmail command.

The Mail sendmail.cf File.

Understanding Rewrite Rules on page 8-49, Understanding System-Defined Macros on
page 8-43.

Editing the /usr/lib/sendmail.cf File with the edconfig Command on page 8-36.
Mail Overview for System Management on page 8-28.
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How to Set Up Mail Delivery

Prerequisite Task
You must be a member of the system group.

Procedure
The sendmail command is now part of the the AIX Base Operating System (BOS) and is
installed with BOS.

1. Ensure that the configuration information in the configuration file (/usr/lib/sendmail.cf)
accurately reflects your system’s needs.

2. Ensure that the alias information in the /ust/lib/aliases file is accurately set up and that
this reflects your system'’s needs.

3. If TCP/IP is installed, uncomment sendmail’s startsrc command in the /etc/re.tepip file.
This ensures that the sendmail daemon will be started at sysem boot time. o

Related Information
The sendmail command.
The /usr/lib/sendmail.cf configuration file.

How to Build the Alias Database on page 8—64, How to Define the Addressing and Routing
Information for Mail on page 8-63.

Understanding Mail Aliases on page8—29 .

Mail Overview for System Management on page 8-28.
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How to Define the Addressing and Routing Information for Mail

Prerequisite Tasks
None.

Procedure
» To deliver mail to users on the local system, no additional addressing and routing
information is required. The sendmail command routes local mail into a users’ system
mailbox in the /usr/spool/mail directory.

¢ To deliver mail in a local area network, the network must be using the TCP/IP network
protocol. To simplify the task of keeping the address information up-to-date, you may want
to set up a name server for the network. A name server controls the addressing
information for the network and for connections to systems beyond the immediate
network.

¢ To deliver mail to another system connected to the local system with a UUCP link, the link
must be defined to the Basic Networking Utilities in the BNU configuration files. The Basic
Networking Utilities system is the version of UUCP used in AIX. The sendmail command
transfers mail to the BNU commands for delivery across a UUCP link.

Related Information
BNU Overview for System Management in Communications Programming Concepts.

The sendmail command.

Mail Overview for System Management on page 8-28.
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How to Build the Alias Database

Prerequisite Tasks

The /usr/lib/aliases file must contain the required aliases, which are as follows:

MAILER-DAEMON

postmaster

nobody

Procedure

The ID of the user who is to receive messages addressed to the mailer
daemon. This name is initially assigned to the root user:

MAILER-DAEMON: root

The ID of the user responsible for the operation of the local mail system.
The postmaster alias defines a single mailbox address that is valid at each
system in a network. This address allows users to send inquiries to the
postmaster alias at any system without knowing the correct address of any
user at that system. This name is initially assigned to the root user:

postmaster: root

The ID that is to receive messages directed to programs such as news and
msgs. This name is initially assigned to /dev/null:

nobody: /dev/null

If you wish to receive these messages, define this alias to be a valid user.

The sendmail command does not use the alias definitions in the local-system
lust/lib/aliases file directly. Instead, the sendmail command reads a processed database
manager (dbm) version of the /usr/lib/aliases file.

1. Use the following command to process the local-system /usr/lib/aliases file so the
sendmail command can read it:

/usr/lib/sendmail —-bi

2. This command causes the sendmail command to read the local-system /usr/lib/aliases
file and create two additional files containing the alias database information. These new
alias files are:

/ustr/lib/aliasesDB/DB.dir

/usr/lib/aliasesDB/DB.pag

Note: I[f these files do not exist, the sendmail command cannot start and generates an
error message when trying to start.

Related Information

How to Create a Local System Alias on page 8-88.

The/ustr/lib/aliases file.

The sendmail command.

Understanding Mail Aliases on page 8-29.
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How to Manage the Log and the Mail Queue

Prerequisite Tasks
None.

Procedure
Because information is continually appended to the end of the log file, it can become very
large. Also, error conditions can cause unexpected entries to the mail queue. To keep the
mail queue and log from growing too large, use the smdemon.cleanu command in the
{usr/lib file path. This command forces the sendmail command to process the queue, and
also maintains four progressively older copies of log files, named log.0, log.1, log.2, and
log.3. Each time the command runs it moves:

1. log.2 to log.3
2. log.1 to log.2
3. log.0 to log.1

'S

. log to log.0.

This action removes the /usr/spool/mqueue.log file, allowing logging to start over with a
~new file. You can change this command to create more or fewer old copies of the log file.
~This program can be invoked manually or run at a specified interval by the cron daemon. To
have the cron daemon start this command at a specified time, use the following procedure:

1. Log in as root user and then change to the crontabs directory by entering the following:
cd /usr/spool/cron/crontabs

2. Edit the root file.

3. The file contains a line similar to the following line:
#45 23 * * * ylimit 5000; /usr/lib/smdemon.cleanu > /dev/null

Remove the # (pound sign) at the beginning of that line. This entry runs the
/usr/lib/smdemon.cleanu shell script every day at 11:45 PM. If your system is not
operating at that time, change the second number (23 representing the 23rd hour, or
11:00 p.m.) to a time when your system is on. For example, to run the cleanup daemon at
4:45 p.m. enter:

45 16 * * * ulimit 5000; /usr/lib/smdemon.cleanu > /dev/null
4. Save the file and exit from your editor.

5. Notify the cron daemon of the change made to the file by reloading the file while still in
the crontabs directory:

crontab root
Related Information
The sendmail command, smdemon. cleanu command.
The cron daemon.

The sendmail.cf file format.
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How to Display the Mailer Information on page 8-68, How to Log the Mailer Statistics on
page 8-67.

Understanding the Mail Logging Activities on page 8-31.
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How to Log Mailer Statistics

Prerequisite Task
Must be a member of the system group before you can create the /usr/lib/sendmail.st file.

Procedure
The sendmail command can keep track of the volume of mail being handled by each of the
mailer programs that interface with it (those mailers defined in the /usr/lib/sendmail.cf file).

1. To start the accumulation of mailer statistics, create the /usr/lib/sendmail.st file by
entering the following:

touch /usr/lib/sendmail.st
chmod 660 /usr/lib/sendmail.st

When this file exists and is either empty or contains a correctly formatted data structure,
the sendmail command keeps track of the mail volume handled by each mailer in a
database in that file.

If the sendmail command encounters errors when it tries to record statistics information,
the command writes a message through the syslog subroutine. These errors do not
affect other operations of the sendmail command.

The sendmail command updates the information in the file each time that it processes
mail. The size of the file does not grow, but the numbers in the database do. They
represent the mail volume since the time you created or reset the /usr/lib/sendmail.st
file.

2. To reset the data and start counting over again, specufy the -~z flag to the mailstats
command as follows:

/usr/lib/mailstats —z
Related Information
The mailstats command, sendmail command.
The syslog, openlog, closelog, or setlogmask subroutine.
The /usr/lib/sendmail.cf file format.

How to Display Mailer Information on page 8-68, How to Manage the Log and the Malil
Queue on page 8-65.

Understanding Mail Logging Activities on page 8-31.
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How to Display Mailer Information

Prerequisite Tasks or Conditions
None.

Procedure
The information kept in-the /usr/lib/sendmail.st file is in a database format that cannot be
read as a simple text file.

1. To display the mailer statistics, use the mailstats command:
/usr/lib/mailstats

This command reads the information in the /usr/libsendmail.st file, formats it, and then
writes it to standard output. The format of the information is shown in the following

example:
Mailer msgs_from bytes_from msgs_to bytes_to
local 1 2 1 201

The fields in the report have the following meanings:

msgs_from  Contains the number of messages received by the local machine from
the indicated mailer.

bytes_from  Contains the number of bytes in the messages received by the local
machine from the indicated mailer.

msgs_to Contains the number of messages sent from the local machine using the
indicated mailer.

bytes_to Contains the number of bytes in the messages sent from the local
machine using the indicated mailer.

If the sendmail command transmits mail directly to a file, such as the $HOME/dead.letter
file or an alias target, the message and byte counts are credited to the prog mailer.

Related Information
The mailstats command, sendmail command.

How to Log Mailer Statistics on page 8-67, How to Manage the Log and the Mail Queue on
page 8-65.

Understanding Mail Logging Activities on page 8-31.

8-68 Communication Concepts and Procedures



How to Move the Mail Queue

Prerequisite Tasks or Conditions
None.

Procedure

A major host that goes down for an extended period usually results in many entries in the
mail queue. As a result, the sendmail command spends a long time sorting the queue. If
you move the queue to a temporary place and create a new queue, the old queue can be
run later when the host returns to service. Use the following procedure to move the queue to
a temporary place and create a new queue:

1.

If the sendmail daemon was started by SRC, shut it down by entering:

stopsrc —s sendmail

If this command does not stop the daemon, or if it was not started by SRC, enter:
kill ‘cat /etc/sendmail.pid’

If this command still does not stop the daemon, enter:

kill -9 ‘cat /etc/sendmail.pid’

To move the entire queue directory, use the following commands:

cd /usr/spool
mv mgueue omqueue

To restart the sendmail daemon, enter:
startsrc —s sendmail —a ”"—bd [—qQPI]”
OR

/usr/lib/sendmail —bd —q[QPI]

The QPI is optional. It is the value of the queue-processing interval; for example, 30
million.

Use the following command to run the old mail queue:
/usr/lib/sendmail —oQ/usr/spool/omqueue —q

The -0Q flag specifies an alternate queue directory, and the —q flag specifies to run
every job in the queue. To get a report about the progress of the operation, use the v
flag. (This operation can take a long time.)

Remove the log files and the temporary directory when the queue is empty and after you
have processed the old log files according to your local procedures (saving them to
another directory or to diskette). To remove these files, enter the following commands:

rm /usr/spool/omqueue/*
rmdir /usr/spool/omqueue
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Related Information
The sendmail daemon.

The kill command, startsrc command, stopsrc command.

How to Determine the Mail Queue Processing interval on page 8-72, How to Examine the
Message Mail Queue Files on page 8-73, How to Examine the q File on page 8-75, How to

.Flush the Mail Queue on page 8-71, How to Specify Time Values to the Sendmail command
on page 8-77.

Understanding the Mail Queue on page 8-30.
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How to Flush the Mail Queue

How to Flush the Mail Queue

Prerequisite Tasks or Conditions
None.

Procedure
Each message in the mail queue contains a time value that indicates the time of submission.
As a result, you can flush messages that have been in the queue for a given period by
running the queue with a shorter message time out.

The following command runs the queue, flushes any messages that are more than one day
old (-oT1d), and tries to send all messages in the queue that have not exceeded the
time-out value:

/usr/lib/sendmail —oTld —q
Related Information
Thesendmail daemon.

How to Move the Mail Queue on page 8-69, How to Determine the Queue-Processing
Interval on page 8-72, How to Examine the Message Queue Files on page 8-73, How to
Examine the q File on page 8-75, How to Specify Time Values to Sendmail Command on
page 8-77.

Understanding the Mail Queue on page 8-30.
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How to Determine the Queue—Processing Interval

Prerequisite Condition
You must be a member of the system group.

Procedure
The interval at which the sendmail daemon processes the mail queue is determined by the

value of the —q flag when the daemon starts. The /etc/re.tepip shell file contains a defauit
value for the queue-processing interval of 30 minutes.

If this value does not suit your system, you can change it as follows:
1. Edit the /etc/re.tepip file.
2. Find aline that assigns a value to the gpi variable, such as:
gpi=30m
This value indicates a queue-processing interval of 30 minutes.
3. Change the value assigned to the gpi variable to the time value that suits your needs.

These changes will take effect the next time the system is restarted. If you want the
changes invoked immediately, you must:

a. Stop the sendmail daemon.
stopsrc —s sendmail
b. Restart the sendmail daemon.
startsrc —s sendmail —a "”"—bd —gQPI”
Related Information ‘
The sendmail command, startsrc command, stopsrc command.

The /etc/re.tepip file.

TCP/IP Overview on page , How to Examine the Message Queue Files on page 8-73, How
to Examine the q File on page 8-75, How to Flush the Mail Queue on page 8-71, How to

Move the Mail Queue on page 8-69, How to Specify Time Values to Sendmail on page
8-77.

Understanding the Mail Queue on page 8-30.
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How to Examine the Message Queue Files

Prerequisite Condition
You must be a member of the system group to work with this directory.

Procedure

The sendmail command keeps message queue files in a spool (/usr/spool/mqueue)
directory by default. Each message in the message queue has a number of files in this
directory. The files are named in the following format:

TypeLetterID

Here, ID is the message queue ID, Letter is the fixed letter £, and Type can be one of the
following letters indicating the type of file:

d
|

The data file containing the message body without the heading information.

A lock file. This file may not be present. If it is, the job is currently being
processed and a queue run will not process the file. For that reason, an
extraneous | file can cause a job to apparently disappear without timing out.

File created when an ID is being created. Because this file is present for

only a short time, you may not see an n file unless an error occurs. ltis a
separate file to ensure that no mail can ever be destroyed due to a race
condition.

The queue-control file. This file contains the information necessary to
process the job.

A temporary file. This file is an image of the q file when it is being rebuilt. It
is quickly renamed to the q file.

A transcript file that exists during the life of a session and shows everything
that happens during that session.

If a message has a queue ID of AA00269, the following files are created and deleted in the
mail queue directory while the sendmail command tries to deliver the message:

dfAA00269
ItAA00269
nfAA00269
qfAA00269
tfAA00269
XfAA00269

Data file

Lock file
Backup file
Control file
Temporary file

Transcript file.
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Related Information
The sendmail command.

The /usr/spool/mqueue Directory.

How to Determine the Queue Processing Interval on page 8-72, How to Examine the q‘File

on line 8-75, How to Flush the Mail Queue on page 8-71, How to Move the Mail Queue on
page 8-69.

Understanding the Mail Queue on page 8-30.
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Procedure

How to Examine the q File

Prerequisite Tasks or Conditions

None.

The g file contains a series of lines each beginning with a code letter. The code letters are

as follows:

D Contains the name of the data file. There can be only one of these lines.

H Contains a heading definition. There may be any number of these lines. The
order in which the H lines appear determines their order in the final
message. These lines use the same syntax as heading definitions in the
/usr/lib/sendmail.cf configuration file.

M Contains a message printed by the mailq command. It is mainly used to
store status information.

P Contains the priority of the current message. The priority is used to order
the queue. Higher numbers mean lower priorities. The priority increases as
the message sits in the queue. The initial priority depends on the message
class and the size of the message.

R Contains a receiver address. There is one line for each receiver.

S Contains the sender address. There is only one of these lines.

T Contains the message creation time used to compute when to time out the

message.
The following is a sample q file sent to amy@zeus:

P217031

T566755281

DAfAA00269

MDeferred: Connection timed out during user open with zeus

Sgeo

Ramy@zeus

H?P?return—path: <geo>

Hreceived: by george (0.13 (NL support)/0.01)
id AA00269; Thu, 17 Dec 87 10:01:21 CST

H?D?date: Thu, 17 Dec 87 10:01:21 CST

H?F?From: geo

H?M?message—id: <8712171601.AA00269Q@george>

HTo: amy@zeus

Hsubject: test

This example shows:

P217031 Priority of the message.
T566755281 Submission time in seconds.
DAfARA00269 Name of the data file.
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MDeferred: Connection timed out during user open with zeus Status

message.
Sgeo ID of the sender.
Ramy@zeus ID of the receiver.

Related Information
The sendmail command, mailq command.

The sendmail.cf file.

How to Determine the Queue-Processing Interval on page 8-72 , How to Examine the
Message Queue Files on page 8-73., How to Flush the Mail Queue on page 8-71, How to

Move the Mail Queue on page 8-69, and How to Specify Time Values to Sendmail on page
8-77.

Understanding the Mail Queue on page 8-30.
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How to Specify Time Values to Sendmail

Prerequisit: Tasks or Conditions
one.

Procedure
All time intervals are set using Number[Unit], where Number is an integer value and Unit
is the unit letter. You can specify an arbitrary number of intervals, which are added together
to compute the total interval. If a Unit is not speciied, the sendmail daemon uses days as
the default unit. For example, 10 represents 10 days. The full set of scales is:

s Seconds
m Minutes
h Hours

d Days

w Weeks.

Related Information
The sendmail daemon.

How to Determine the Queue—Processing Interval on page 8-72, How to Examine the
Message Mail Queue Files on page 8-73, How to Examine the q File on page 8-75, How to
Flush the Mail Queue on page 8-71, How to Move the Mail Queue on page 8—69.

Understanding the Mail Queue on page 8-77.
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How to Edit the sendmail.cf File with the edconfig Command

Prerequisite Conditions
You must be a member of the system group to edit the /usr/lib/sendmail.cf file with this or
any other program.

Procedure

The edconfig command found in the /usr/lib/edconfig file path provides a menu interface
for defining some of the parameters in the configuration file (sendmail.cf). Use this
command to edit the local configuration file or to set up a configuration file to be used on
another system. The configuration file must be in the same format as the
/usr/lib/sendmail.cf file format.

Use the following procedure to edit the /usr/lib/sendmail.cf configuration file with this
program:

1.

To change to the /usr/lib directory, enter:
cd /usr/lib

. To start the edconfig editor with the configuration file, enter:

/usr/lib/edconfig sendmail.cf
The edconfig program starts and displays a menu.

Follow the instructions on the screen to find and change the desired configuration
parameters.

Exit the program by entering the number found on the menu for writing the configuration
file and exiting. If you do not want to keep the changes that you made, enter the number
for exiting without writing to the configuration file.

The edconfig command allows you to define or change the following types of entries in the
configuration file:

The content of the HostName class and HostName macro
The DomainName macro
The four macros that define the separate tokens of the DomainName parts

Configuration options (with help information) for:

— Operational logging level (OL option)

— Default delivery mode (Od option)

— Alias file path (OA option)

— Statistics file path (OS option)

— Queue directory path (OQ option)

— Maximum message retention time in queue (OT option)

— Queueing uses of expensive mailers (Oc option)

Configuration file revision level.
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Related Information
The edconfig command.

The sendmail.cf file format.

Building the /usr/lib/sendmail.cf Configuration File on page 8-37.
Understanding the sendmail.ct File on page 8-50.
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How to Change the Domain Name Macro

Note: This section is intended for the user with an advanced understanding of the Mail
program.

Warning: Altering the macro files may render the Mail Program unusable.

Prerequisite Tasks
None.

Procedure |
The domain name macro, DD, specifies the full domain name of your local group of hosts.
This macro can be automatically set through the hostname command.

Sendmail will read what has been set with the hostname command and use it to initialize
the host and domain macros and classes. The configuration file macros only need to be
changed if the user wants the sendmail host and domain names to be different from that set
by the hostname command.

Note: Only change the domain name macros if you want to override the default. The
default is the domain name returned by the gethostname command.

The domain name is a series of names separated by periods (.) in the following format:
namel .name2.name3 .named

Specify the domains if they exist. You do not need to have all of the parts listed. For
example, the following are all properly formatted domain name macro definitions:

DDpub.aus.ibm.com
or
DDrch.ibm.com -
or

DDacct.xyz

Changing the Domain Name Part Macros
The domain name part macros specify the individua! parts of the full domain name. The
values that you enter for each of the domain name part macros must be the same as the
corresponding parts that you specify for the full domain name. If you use less than four parts
for your full domain name, always begin with the DE macro and define as many other
macros in order as needed.

The following macros define the four parts of the domain name:

DE Defines the first part of the domain name. Place the lowest level of your
domain name directly following the letters DE:
DELowestLevel

DF Defines the second part of the domain name. Place the next leve! of your

domain name directly following the letters DF:

DFNextLevel
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DG Defines the third part of the domain name. Place the next level of your
domain name directly following the letters DG:

DGNextLevel

DH Defines the fourth part of the domain name. Place the next level of your
domain name directly following the letters DH:

DHNextLevel
Related Information
The hostname command.

How to Change the Host Name Class on page 8-83, How to Change the Host Name Macro
on page 8-82, How to Change the sendmail.cf File Revision-Level Macro on page 8-84.

Building the /ust/lib/sendmail.cf Configuration File on page 8-37.
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How to Change the Host Name Macro
Note: This article is intended for users with an advanced understanding of the Mail
program.

Warning: Altering the host name macro may render the Mail Program unusable.

Prerequisite Tasks or Conditions
None.

Procedure
‘ The host name macro, Dw, specifies the name of your host system that is used in the return
address of all messages that you generate.

Sendmail will read what has been set with the hostname command and use it to initialize
the host and domain name macros and classes. The configuration file macros only need to
be changed if the user wants the sendmail command host and domain names to be
different from that set by the hostname command.

Note: Only change the host name macros if you want to override the default. The default is
the host name returned by the gethostname subroutine.

Start the edconfig command and edit the host name macro to match the name of your host
system. Use the following format:

Dwhostname

In this format, hostname is the name of your host system. For example, the following entry
defines the host name for system george.

Dwgeorge

Note: If the Dw macro is defined, you must also define the CW class.
Related Information

The hostname command, sendmail command.

The gethostname subroutine.

How to Change the Domain Name Macro on page 8-80, How to Change the Host Name
Class on page 8-83, How to Change the sendmail.cf File Revision-Level Macro on page
8-84.

Mail Overview for System Management on page 8-28 , Understanding the sendmail.cf File
on page 8-50.
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How to Change the Host Name Class

Prerequisitﬁ Tasks or Conditions
one.

Procedure
The sendmail command will read what has been set with the hostname command and use
it to initialize the host and domain name macros and classes. The configuration file macros
only need to be changed if the user wants the sendmail host and domain names to be
different from that set by the hostname command.

The host name class, Cw, specifies the name and all aliases for your host system. If your
system uses different names for two different network connections, enter both names as part
of the host name class. If you do not define both names, mail sent to the undefined name is
returned to the sender.

1. Determine the aliases that your system uses.

2. Start the edconfig command and edit the host name class to match these aliases. Use
the following format:

Cwhostname aliasl ... aliasn

In this format, hostname is the name of your host system and aliasi through aliasn
are alternate names by which your system is known. For example, the following entry
defines the host name class for system george.

Cwgeorge george2
Related Information
The hostname command, sendmail command, edconfig command.
The sendmail.cf file.

How to Change the Domain Name Macro on page 8-80, How to Change the Host Name
Macro on page 8-82, How to Change the sendmail.cf File Revision-Level Macro on page
8-84.

Understanding the sendmail.cf File on page 8-50.
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How to Change the sendmail.cf File Revision-Level Macro

Note: This section is intended for users with an advanced understanding of the Mail
program.

Prerequisite Tasks or Conditions

Procedure

None.

The configuration file revision-level macro, Z, helps you track changes that you make to the
configuration file. Each time you make a change to the configuration file, also change the
value of this macro. You can choose any format for the number that you define. For
example, if the configuration file is at level 3.1, the following entry should be in the
configuration file:

Dz3.1
You can also use the following text string for this macro:

DzZzversion_one

Related Information

8-84

The hosthame command.
The sendmail.cf file.

How to Change the Domain Name Macro on page 8-83, How to Change the Host Name
Class on page 8-83, How to Change the Host Name Macro on page 8-82.

Mail Overview for System Management on page 8-28, Understanding the sendmail.cf File
on page 8-50.
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How to Create a Macro
Note: This section is intended for a user with an advanced understanding of the Mail
program.

Prerequisite Tasks or Conditions
None.

Procedure
Use the control line that begins with the letter D to define a macro. The syntax for the D
macro definition is:

DxVAL
In this format x is the name of the macro and VAL is the value assigned to it.

For example, the following control line in the configuration file defines a macro D,
representing the name of the local domain, to be the name assigned to that domain.

In the following example, the local domain is assigned the name 802, but the name could be
any alphanumeric string that you or your network administration chooses. :

DD802

To use a macro elsewhere in the /usr/lib/sendmail.cf file, precede it with a $ (dollar sign)
character. The sendmail command will replace the $x with the value of the x macro.

The following example shows the use of a previously defined macro to define a new macro.
It defines a required j macro, representing the official name for the local site, to be the value
of the $w macro (the host name of the local site), as follows:

Dis$w
Related Information

How to Create a Class Using a File on page 8-86, How to Create a Class Using a List on
page 8-87.

The sendmail command.
Macros That Identify the Sender on page 8-45.

Mail Overview for System Management on page 8-28.
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How to Create a Class Using a File

Prerequisite Tasks or Conditions
None.

Procedure
Use a control line that begins with the letter F to define a class whose members are listed in
an external file. The syntax for the F class definition is:

FClass File [Format]

In this format, c1lass is the name of the class that matches any of the words listed in File.
The format reads the elements of the class (X) from FileName using an optional scanf
subroutine format specifier. The format specifier can contain only one conversion
specification. Only one class member is read for each line in FileName.

Related Information
How to Create a Class Using a List on page 8-87, How to Create a Macro on page 8-85
The scanf subroutine.

Mail Overview for System Management on page 8-28.
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How to Create a Class Using a List

Prerequisite Tasks or Conditions

Procedure

None.

Use a control line that begins with the letter C to define a class with a specified list of
members. The syntax for the C class definition is:

CClass Wordl Word2 ...

In this format Class is the name of the class that matches any of the named words; for
example, Wordl and Word2. No word can inciude characters defined as delimiters, such as
a . (period). You can spread the assignment of words to the class across many lines. For
example, the control line:

CDLOCAL 802

defines the D class to represent the class of names LOCAL and 802. You can accomplish the
same function with two separate contro! lines:

CDLOCAL
CD802

A class is used in the left side of rewrite rules to match components of addresses. The
expression $=x matches any word in class x. The expression $~x matches any word notin
class x.

Related Information

The sendmail.cf file.
How to Create a Class Using a File on page 8-86, How to Create a Macro on page 8-85.

Understanding the sendmail.cf File on page 8-50, Understanding Rewrite Rules on page
8-49.

Mail Overview for System Management on page 8-28.
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How to Create a Local System Aliases for Mail

Prerequisite Conditions

Procedure

To create a new local-system alias, you must be a member of the system group.

. Edit the /usr/lib/aliases file. Aliases in this file are defined with an entry in the following

format:
ANname: Namel, Name2, ... NameX

AName can be any alphanumeric string that you choose (not including special characters,
such as @ or ). Name1 through NameX is a series of one or more addresses.

. Continue the list of names on one or more lines. Begin each continued line with a space

or a tab. Blank lines and lines beginning with a # (pound sign) are comment lines that are
not included in the processed local-system /usr/lib/aliases file.

For example, the following entry defines the writers alias to be a set of addresses of
people in that group:

writers: geo, mark@zeus, ctw@athena, brian

This definition could aiso be contained on several lines, as long as each added line
begins with a space or a tab as follows:

writers: geo,
mark@zeus,
ctw@athena,
brian

. Process the /usr/lib/aliases file to produce an alias database by using the

/usr/lib/sendmail -bi command.

. Create an owner for any distribution list aliases. If the sendmail command has trouble

sending mait to the distribution list, it sends an error message to the owner of that list.
For example, the following set of entries in the /usr/lib/aliases file defines a distribution
list named editors, whose owner is glenda@hera:

editors: glenda@hera, davidm@kronos, perryw@athena
owner—editors: glenda@hera

Related Information

The sendmail command.

The /usr/lib/aliases file.

How to Build the Alias Database on page 8-64.
Understanding Mail Aliases on page 8-29.
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Chapter 9. Message Handler

The Message Handler (MH) package enables you to create, distribute, receive, view,
process, and store messages. This chapter contains information to help you manage,
customize, and use the MH package.

Message Handler (MH) Overview for System Management

The Message Handler (MH) package contains a collection of commands that enable you to
create, distribute, receive, view, process, and store messages. You can run the MH
commands as separate programs, use MH commands with other MH and AIX commands,
and create programs that call MH commands.

The MH package uses the AIX file and directory system. MH commands store messages as
individual files with numerical file names, and group messages into directories. A directory of
messages is called a folder. In addition to actual messages, each folder may contain a
