


Description

Conversion Unit

GA27-3768-01



Federal Communications Commission (FCC) Statement

Warning: This equipment generates, uses, and can radiate radio frequency energy and if not installed and
used in accordance with the instruction manual, may cause interference to radio communications. It has been
tested and found to comply with the limits for a Class A computing device pursuant to Subpart J of Part 15
of FCC rules, which are designed to provide reasonable protection against such interference when operated in
a commercial environment. Operation of this equipment in a residential area is likely to cause interference in
which case the user at his own expense will be required to take whatever measures may be required to correct
the interference.

Instructions to User: In many instances, shielded cables and connectors must be used for connection to
peripherals. Proper IBM cables are available from authorized dealers. The manufacturer is not responsible
for any radio or television interference caused by using other than the recommended cables or by
unauthorized modifications to this equipment; it is the responsibility of the user to correct such interference.

If necessary, the user should consult the dealer or an experienced radio/television technician for additional
suggestions. The user may find the following booklet prepared by the Federal Communications Commission
helpful:

How to Identify and Resolve Radio-TV Interference Problems

This booklet is available from the following:

FOB Public Contact Branch Consumer Assistance and
Room 725 Small Business Division
1919 M St. NW Room 254

Washington, DC 20554 1919 M St. NW

Tele. (202) 634-1940 Washington, DC 20554

Tele. (202) 632-7000

Second Edition (February, 1988)
This edition obsoletes GA27-3768-0.

Changes are made periodically to the information herein; before using this publication in connection with the
operation of IBM systems or equipment, consult the latest IBM System/370, 30xx and 4300 Processors
Bibliography, GC20-0001; System/38 Bibliography, GH30-0233; and 8100 Bibliography, GC20-8100, for the
editions that are applicable and current.

Any reference to an IBM licensed program in this document is not intended to state or imply that only IBM’s
licensed program may be used. Any functionally equivalent program may be used instead. It is possible that
this material may contain reference to, or information about, IBM products (machines and programs),
programming, or services that are not announced in your country. Such references or information must not
be construed to mean that IBM intends to announce such IBM products, programming, or services in your
country.

Publications are not stocked at the address given below; requests for IBM publications should be make to
your IBM representative or to the IBM branch office serving your locality.

A form for reader’s comments is provided in the back of this publication. If the form has been removed,

" comments may be addressed to IBM Corporation, Communication Products Information Development,
Department E02, PO Box 12195, Research Triangle Park, North Carolina, U.S.A. 27709. IBM may use or
distribute any of the information you supply in any way it believes appropriate without incurring any
obligation whatever. You may, of course, continue to use the information you supply.

© Copyright 1987, 1988



About This Book

This book contains descriptive information about the IBM 3708 Network
Conversion Unit. It describes the 3708, its advantages, operating modes, and
hardware and software requirements.

It is intended to be used by people who need an in-depth description of the 3708’s
components and operation. To use the information, you should be familiar with the
following:

¢ American National Standard Code for Information Interchange (ASCII)
e Asynchronous (start-stop) devices

e IBM 3270 Information Display System

¢ Systems Network Architecture (SNA).

This book is not a standalone reference for planning, installing, and operating. It is
recommended that you read the information in the planning chapters of the /BM
3708 Network Conversion Unit Planning and Installation, GA27-3766, before
installing the 3708. For operational information, read IBM 3708 Network
Conversion Unit End-User Reference, GA27-3765.

How This Book Is Organized

This book contains eight chapters and six appendixes:

Chapter 1, “Introduction” introduces the 3708 and describes its components and
functions.

Chapter 2, “3708 Operation” describes areas of operation including: LED steady
states, configurations, logs, timers, and establishing and disconnecting a session.

Chapter 3, “SDLC and SNA Communication” provides information about
establishing host-to-3708 communication using SNA protocols.

Chapter 4, “Protocol Conversion Mode” describes the 3708’s protocol conversion
mode of operation.

Chapter 5, “3708 Protocol Enveloping Mode” describes the 3708’s protocol
enveloping mode of operation.

Chapter 6, “ASCII Pass-Through Mode” describes the 3708’s ASCII pass-through
mode of operation.

Chapter 7, “Nonstandard Operations” describes the nonstandard operating bits field
of the General Definition screen.

Chapter 8, “Network Management and Problem Determination” discusses the 3708’s
Communication Network Management support.

Appendix A, “Host Considerations” provides consideration and restriction
information for host support of the 3708.

Appendix B, “3708 Security” discusses the 3708’s security features.
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Appendix C, “Suggested Guidelines for Increasing 3708 Performance” lists actions
that increase the performance and throughput of the 3708.

Appendix D, “Personal Computer File Transfer through the 3708” provides helpful
information for customers developing their own programs to transfer files through
the 3708.

Appendix E, “Key Data Formats and Control Blocks” contains a brief description of
the 3708 control blocks and data areas.

Appendix F, “IBM-Supplied Translate Tables” shows the standard 3708 translate
tables for EBCDIC and ASCII characters.

This book also contains a glossary and an index.

Related 3708 Library Publications

The following lists books and information for the 3708:
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IBM 3708 Network Conversion Unit Setup, GA27-3611, is shipped with the 3708
and describes how to set up and test the 3708, how to handle setup problems,
and how to prepare the 3708 for relocation.

IBM 3708 Network Conversion Unit Planning and Installation, GA27-3766,
describes planning and installation information.

IBM 3708 Network Conversion Unit Problem Determination, GA27-3767,
provides procedures for solving 3708 problems.

Unpacking instructions are printed on the 3708 shipping carton and show how
to unpack the 3708.

IBM 3708 Network Conversion Unit Problem Report, GA27-3638, which is
shipped with the 3708, provides a means of recording problem diagnosis
information, that is used by repair center representatives.

IBM 3708 Network Conversion Unit End-User Reference, GA27-3765, describes
the procedures for operating the 3708 and the 3708 screens.

IBM 3708 Network Conversion Unit Registration Address Form is shipped with
the 3708. This card must be completed and returned to IBM for you to
automatically receive notification of changes in the 3708 microcode.

IBM 3708 reference cards describe the keyboard functions of ASCII displays
that can be connected to a 3708 and describes the general procedures for
terminal users.



The end-user devices and the 3708 reference card order numbers are:

End-User Device Form No.
IBM Personal Computer (PC) in 3101 Emulation Mode S$X27-3635
with standard 3101 keyboard functions

IBM 3101 Display Terminal Models 10, 12, 13, 20, 22, SX27-3633
and 23

IBM 3151, 3161, 3162, 3163, and 3164 S$X27-3862
IBM 3151, 3161, 3162, 3163, and 3164 (3708 Feature) $X27-3867
ADDS Viewpoint® Display Station $X27-3636
ADDS Viewpoint®/78 S$X27-3706
Beehive™ ATL-078 S$X27-3645
Data General Dasher® D210 Display Terminal S$X27-3652
DEC® Model VT100 S$X27-3638
DEC® Model VT220 (Emulating a VT100) $X27-3790
DEC® Model VT220 S$X27-3639
DEC® Model VT52 SX27-3637
FALCO 500® $X27-3864
Hazeltine Esprit I™ and II™ $X27-3640
Hazeltine 1500 SX27-3641
Hewlett-Packard 2621B Interactive Terminal S$X27-3651
Lear Siegler ADM 24E $X27-3703
Lear Siegler ADM 3A Dumb Terminal® S$X27-3642
Lear Siegler ADM 31™ $X27-3704
Northern Telecom Displayphone™ $X27-3653
ROLM Cedar SX27-3649
ROLM Cypress S$X27-3648
ROLM Juniper $X27-3650
Teletype 5410 Async. Display Terminal S$X27-3646
Teletype 5420 S$X27-3647
TeleVideo® 910 S$X27-3643
TeleVideo® 912C S$X27-3705
TeleVideo® 950 S$X27-3644
User-Defined Terminal SX27-3654
WY-50® S$X27-3865

Service Information

For service on 3708 hardware and microcode problems, call the following number in
the United States or Puerto Rico:

1 800 428-2569 (toll free)

In other countries, call the appropriate support group.
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. Changes Since the Last Edition

| This edition contains the following new information:
| ¢ Descriptions of additional support in the nonstandard operations field

| ¢ Descriptions of the enhanced terminal support, including:

| — IBM 3270 Models 2, 3, 4, and 5 emulation
| — Customized UDT names
| — Customized terminal logon initialization sequences.

| ¢ A description of a new host port inactivity timeout option

| e A description of a new printer option, “Perform Newline at Begin Bracket
| (LU_3).”
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Chapter 1. Introduction

This chapter introduces the 3708, describes its components and functions, and
explains host and ASCII device attachment.

Overview

The 3708 provides a physical and logical interface for connecting ASCII end-user
devices to an SNA network. It has 10 communication ports that can be defined for
various network configurations and operating modes. The network can contain
ASCII hosts, which include personal computers, as well as SNA hosts.

The 3708 accommodates a large range of ASCII devices, including devices that
support ANSI X3.64, and allows attachment to both SNA and ASCII hosts. It
allows an ASCII device to communicate with a host by providing three modes of
operation, which the 3708 can perform simultaneously, for different network
configurations:

® 3270 applications running on an SNA host. The 3708 provides protocol conversion
mode for communication between an ASCII end-user device and 3270
applications running on an SNA host. This mode changes a start-stop data
stream from an ASCII device into a 3270 data stream and provides 3274 Control
Unit functions, including 3270 full-screen support.

* Line-by-line applications running on an SNA host. The 3708 provides protocol
enveloping mode for communication between an ASCII end-user device and line
oriented applications running on an SNA host. In this mode, the 3708
surrounds the data stream from an ASCII device with SNA headers. Devices
that normally communicate with host applications through start-stop support of
the Network Terminal Option (NTO) can communicate through the 3708. NTO
start-stop support is not required for 3708 operations and can be eliminated
from the communication controller.

*  Applications running on an ASCII host. The 3708 provides ASCII pass-through
mode for communication between an ASCII display and applications running on
an ASCII host. This mode passes a start-stop data stream between an ASCII
display and an ASCII host without changing the data stream in any way.

Note: Throughout this book, the term 4SCII devices is used to refer to end-user
devices that use asynchronous and start-stop data transmission. These devices
include displays, printers, keyboard printers, keyboard displays with attached
printers, plotters, personal computers, and devices that use ANSI X3.64.

The 3708 is small, lightweight, and portable. It is made of two modular,
customer-replaceable hardware components: a base and a cartridge. The cartridge is
inserted into the front of the base. Ten ports for attaching hosts and ASCII devices
are on the back of the 3708. The 3708 measures 400 mm by 355 mm by 105 mm
(15.7 in. by 13.9 in. by 3.9 in.) and weighs about 5.6 kg (12 1/2 Ib).
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Base

Cartridge

Figure 1-1. IBM 3708 Network Conversion Unit

Advantages

The 3708 provides the following major advantages:

1-2  IBM 3708 Description

It reduces communication costs by reducing the number of telecommunication
lines needed, by reducing the number of communication controller ports needed,
and by allowing a display with a connected printer to share a single
communication downstream line.

It supports personal computer file transfer through the IBM PC/HOST File
Transfer and Terminal Emulator Program (FTTERM).

It allows you to manage the configuration and microcode fixes of the 3708s in a
network from a central control point. This management capability is provided
by 3708 Feature 3525 (Pluggable Cartridge with Central Site Configuration) and
its associated PC aid.

It supports network management by sending alert messages to NetView or to the
Network Problem Determination Application (NPDA), and response time
statistics to NetView or to the Network Logical Data Manager (NLDM) for
displays that are connected for protocol conversion, and by notifying an SNA
host of changes in the power status of attached ASCII end-user devices.

It supports multiple modes of operation. Protocol conversion, protocol
enveloping, and ASCII pass-through modes can be supported simultaneously.

It eliminates the need for NTO start-stop support in the communication controller
by providing protocol enveloping for ASCII end-user devices that are compatible
with TWX 33/35.

It connects to most ASCII displays using standard 128-character ASCII in
protocol conversion mode. The 3708 provides ASCII-to-3270 keyboard
mappings for many displays and allows additional keyboard mappings to be
defined at the control terminal.

It supports IBM 3270 Models 2, 3, 4, and 5 emulation when operating in protocol
conversion mode.



1t allows sharing of printers. The printer can be defined to allow output from the
host, local screen copies from one or more ASCII displays operating in protocol
conversion mode, or both host output and local screen copies. It also supports
printers that are connected to displays (MLU).

It reduces terminal costs by allowing inexpensive ASCII end-user devices to be
used in an SNA network.

It provides flexibility by allowing a single ASCII device to be connected to either
an SNA host or an ASCII host (which may be a personal computer) and by
allowing access to ASCII and 3270 applications at an SNA host.

It helps in migrating to SNA by allowing end users to access 3270 application
programs through ASCII devices.

It provides security for data and applications by allowing an optional password
for each port, by allowing host and printer access to be defined, and by ending a
session whenever it detects an abnormal disconnection.

It provides an optional inactivity timeout that can be used to disconnect terminals,
thereby reducing security exposures and limiting dial charges on switched lines.

It connects to devices that use special characters or nonstandard codes by
providing ASCII-to-EBCDIC translate tables. An additional translate table can
be defined using the control terminal.

1t allows the SNA host to dial-out to devices in protocol enveloping mode.
It allows a display to dial out to an ASCII host in ASCII pass-through mode.

It supports transparent operations in protocol enveloping. Ports can be defined
to allow transparent data flow to and from the host. This feature provides
support for devices such as graphics displays, printers, and plotters.

It allows an operator to define the 3708 configuration and to monitor and control
the 3708 by using an ASCII display as a control terminal. A password protects
access to control terminal functions. When not used as a control terminal, the
ASCII display is available as an end-user device.

It allows a port to be defined to allow protocol conversion, protocol enveloping, or
both depending on the type of session requested by a host. All ports can be
defined to allow ASCII pass-through.

It allows a port to be defined to automatically determine the parity and line speed
(from 110 to 4800 and 9600 bps) for both switched and nonswitched lines.

It attaches to the IBM cabling system.

It has a built-in diagnostic test that runs each time you turn the power on or
initiate a restart at the control terminal.

It has a built-in, optional, extended diagnostic test program that is available with
port external wrap testing.

It provides a one-year warranty and is supported by IBM service.
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The 3708 in the Network
Of the 3708’s ten ports, up to two can be used for attaching SNA hosts. No more
than ten ports can be used for attaching any combination of ASCII hosts and ASCII
devices.

A configuration with one SNA host and one ASCII host is shown in Figure 1-2.

L

SNA
Host % 3708

ASCII
Host

ASCII Devices
Figure 1-2. The 3708 in the Network

*For more information about attaching to an SNA host, see “SNA Hosts.”

Hosts may be directly attached or may be remotely attached over nonswitched
(leased) lines. ASCII devices may be directly attached or may be remotely attached
over switched or nonswitched lines. Line speeds of up to 19.2 Kbps can be used.

Several ASCII devices can communicate with an SNA host simultaneously, and the
data can be concentrated on a single line to the host. Several ASCII devices can
communicate with an ASCII host simultaneously, but a separate line from the 3708
to the ASCII host is required for each device communicating at a time with that
ASCII host.

The 3708 can have up to two SNA host connections, with both to the same SNA

host or with each to a different SNA host. Figure 1-3 on page 1-5 shows the two
kinds of dual connections.
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Host* 3708

ASCII Devices
SNA
Host* J—

= |
— 3708

SNA
Host”

ASCII Devices

Figure 1-3. Two Kinds of Dual SNA Host Connections

*For more information about attaching to an SNA host, see “SNA Hosts.”

Chapter 1. Introduction 1-5



Hardware Components of the 3708

The 3708 hardware consists of a base and cartridge. This section describes each of
these parts.

3708 Base

The base contains the circuitry to operate the 3708. This includes:

¢ A Motorola MC68000 Microprocessor®

¢ FEIA 232C Interface Drivers and Receivers

® EIA 422A Interface Drivers and Receivers

* A System Control Logic Module

¢ A red light emitting diode (LED), described in Chapter 2
e A green LED

¢ A power switch

* A test/normal switch

¢ 128K bytes of random access memory (RAM)

The 128K of RAM is used for control blocks, buffers, and storing operational
copies of the following:

— Configuration

— Error log

— Alert log

— User-defined translate table

— User-defined terminal tables

— Patch data.

¢ 8K bytes of electrically erasable programmable read only memory (EEPROM).

The 8K of EEPROM is used to store the following:
— Vital product data

— Extended Error Information Field (EEIF)

— Error log

— Alert log

— Patch data (microcode temporary fixes)

— User-defined translate table

— Six user-defined terminal tables

— Customer configuration.

The base has ten ports for connecting EIA 232C or EIA 422A cables. Refer to IBM
3708 Network Conversion Unit Planning and Installation for a description of the 3708
EIA 232C and EIA 422A interfaces and cables. The base (as shown in Figure 1-1
on page 1-2) has two switches: a power switch and a test/normal switch. The
test/normal switch is used for the following procedures:

¢ Initiate the 3708 extended diagnostic test

¢ Temporarily reinstate the IBM-supplied configuration
¢ Exit a port testing mode

¢ Exit a restart loop condition.

These procedures are described in IBM 3708 Network Conversion Unit Problem
Determination.
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3708 Cartridge

The cartridge contains 256K bytes of EPROM. The EPROM contains three types of
data:

Microcode
All of the 3708 diagnostic and operational microcode (except for patches)
resides and executes on the cartridge.

Tables and constants
The 3708 microcode uses the following data:

¢ Vector tables

¢ Control terminal screen panels and messages
e IBM-supplied configuration

¢ Terminal tables

¢ Default and alternate translate tables.

Cartridge vital product data
This data includes the following:

e Microcode EC level
* Cartridge checksum
e Miscellaneous other fields.

Functions

This section gives an overview of protocol conversion, protocol enveloping, and
ASCII pass-through modes. These functions are described in detail in the remaining
chapters. It also includes a list of functions that can be performed from the control
terminal.

Protocol Conversion

Display Support

In protocol conversion mode, the 3708 provides all the functions in IBM 3274
Configuration Support A. It provides additional functions such as alert and
response time monitor (RTM) data support and power on/off notification to the
SNA hosts.

An ASCII display operating in protocol conversion mode appears to the SNA host
as an IBM 3278/3279 Display Station Model 2, 3, 4, or 5. The 3708 supports an
ASCII display operating in protocol conversion mode as a logical unit (LU) type 2.

To support ASCII displays in protocol conversion mode, the 3708 does the
following:

* It uses keyboard mappings to define keystroke sequences that are equivalent to
IBM 3270 key functions. The 3708 provides mappings for many types of ASCII
displays. In addition, up to six mappings can be user-defined for other types of
ASCII displays. A display that has a user-defined mapping is referred to as a
user-defined terminal.
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It supports the following ANSI X3.64 functions:

— Cursor backward
— Cursor down

— Cursor forward
— Cursor up

— Cursor position
— Erase in display.

It translates ASCII data into EBCDIC and vice versa using one of two standard
translate tables or a user-defined translate table.

It supports the following screen sizes:

Display Model Rows x Columns Status Line
Model 2 Emulation 24 x 80 25
Model 3 Emulation 32 x 80 33
Model 4 Emulation 43 x 80 44
Model 5 Emulation 27 x 132 28

It provides a 3270-like status line, using either the terminal’s status area or the
last line of the data area. When the last data line is used, the user can turn the
status line on and off. If the status line is turned off and input is inhibited, the
3708 notifies the user by placing the cursor in the lower right corner of the
screen.

It provides a numeric lock function that reduces the chance of the end user
entering non-numeric data when the application expects numeric data. The 3708
allows the end user to override this function by typing one of the following:

— Any uppercase character or symbol into the numeric field

— A blank into the first position in the numeric field. While the blank
occupies the first position in the field, the user can type any character into
the numeric field.

It provides type-ahead key queuing that allows the user to enter new keystroke
sequences on the keyboard while a preceding keyboard sequence is being
processed. This function allows a user to request the next screen before the
current screen is completely displayed. The user can turn type-ahead key
queuing on and off.

It provides enhanced null/blank processing that allows the user to use either the
space bar or the cursor move keys to edit and separate fields. The 3708 allows
trailing blanks or nulls to move off the end of a line when the user is inserting
data in that line. When the user inserts the data, the 3708 converts imbedded
nulls to blanks. The user can turn enhanced null/blank processing on and off.

It supports highlighting and color for certain classes of displays. (See “Color
and Highlighting Restrictions” on page 4-68 for more information.) Light pen
operations can be simulated using a Cursor Select key sequence.



¢ It supports the following 3270 commands:

— Erase All Unprotected
— Erase/Write

— Erase/Write Alternate
— Read Buffer

— Read Modified

— Read Modified All

—  Write.

* It supports the following buffer formatting and control orders:

— Start Field

— Set Buffer Address

— Inset Cursor

— Program Tab

— Repeat to Address

— Erase Unprotected to Address.

¢ It notifies the user when it detects a framing or parity error by updating the
status line. To continue, the user must reset the display using the 3270 reset
function. (This function can be suppressed by configuring nonstandard operating
bit 5 to 1. Refer to Chapter 7, “Nonstandard Operations.”)

e It allows the user to display response-time statistics and error information, such
as the alert log, at the control terminal. In addition, the response-time statistics
and alerts can be displayed at the host using NetView or Network Logical Data
Manager (NLDM) and the Network Problem Determination Application
(NPDA). Full support for the 3708 alerts is available only through NetView.

Printer and Keyboard Printer Support
In protocol conversion mode, an ASCII printer or keyboard printer looks like an
IBM 3287 Printer, Model 1 or 2, to the SNA host. The ASCII printer or keyboard
printer can be configured to operate in three ways:

-System mode. The host sends print data to the printer, which is either an LU
type 1 or an LU type 3. The output format for an LU type 1 printer is
controlled by SNA character string (SCS) characters. For an LU type 3 printer,
the output can be formatted or unformatted. Unformatted output is controlled
by 3270 data stream compatibility (DSC) print orders.

Local mode. A copy of the screen of a display that is operating in protocol
conversion mode is printed at the printer. The host can start a local copy by
sending a command, or the user of the display can select it with a print key
sequence. When a printer port is configured for local mode, it cannot be used
for LU type 1 or LU type 3 print operations.

Shared mode. The printer is available for both system mode and local mode
operation. A local copy can be performed whenever the printer is not being
used for an LU type 1 or LU type 3 print operation.

Keyboard printers operating in protocol conversion mode are supported as output
devices and must be defined as printers.

Up to 256 characters (8-bit data with no parity) can be used with an output device
operating in LU type 1 SCS transparency mode.
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The 3708 supports the following input from a keyboard printer that is directly
connected to the 3708:

¢ Hold Print/Enable Print
¢ Cancel Print (LU type 1 SCS only)
¢ PAl and PA2 (LU type 1 SCS only).

Note: Keyboard printers operating in protocol conversion mode are supported as
output devices and must be defined as printers.

Up to 256 characters (8-bit data with no parity) can be used with an output-only
device operating in LU type 1 SCS transparency mode. (See “Transparent (TRN)”
on page 4-23 for more information on LU type 1 transparency.)

Multiple Logical Unit Support

1-10

A printer connected to an auxiliary port on a display that supports remote access to
its auxiliary port can be defined as a second LU on the 3708 port to which the
display is connected. The printer can then be used in system mode, local mode, or
shared mode. This support is referred to as multiple logical unit (MLU) support and
operates only in protocol conversion mode.

If a printer is connected to an auxiliary port on a display and is not defined to the
3708, the printer can be used only for screen copy operations that are initiated by
the user. The user enters a predefined key sequence that the 3708 echoes back to the
display.

Input from devices that are connected to the auxiliary port of a display is not
explicitly supported; any such input is assumed to be for the display.
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Protocol Enveloping
In protocol enveloping mode, the 3708 supports an ASCII end-user device as an LU
type 1 with a Network Terminal Option (NTQ) appearance.

The 3708 does not provide any device-specific support other than that provided by
NTO for devices that are compatible with TWX 33/35. The application program
must provide any device-specific support. To support an ASCII end-user device in
protocol enveloping mode, the 3708 can do the following:

¢ It may or may not modify the ASCII data, depending on how the port is
configured. The data can be modified by using a translate table, delay
characters, substitution characters, and other options that are defined during
configuration. If the data is translated from ASCII to EBCDIC, the 3708 can
use one of two standard translate tables or a user-defined translate table.

e It can provide a delay after a Carriage Return, Vertical Tab, Form Feed, or
Horizontal Tab.

¢ It can use either a default substitution character or a user-defined substitution
character when it detects a data error. When it detects a parity error in a
character, the 3708 can replace the character with the Parity Error Substitution
character configured in the 3708. When it detects a framing error, the 3708
always replaces the framing error with the Parity Error Substitution character.

e It can use up to five different turnaround characters, which are defined during
configuration, to control communication. When the 3708 receives a line
turnaround character from an end-user device, the 3708 sends data from the
device to the host.

e It can tell the user when to enter data. Because the 3708 does not control the
keyboard in protocol enveloping, users must be notified when they can and
cannot enter data. A character string (Read Prompt) that tells the user when to
enter data can be defined for each port.

e It can indicate keyboard data that is to be sent up on the SNA SSCP-SLU flow.
Because the 3708 does not support keyboard mapping in protocol enveloping
mode, an optional sequence (System Request Simulation String) is provided to
indicate keyboard data that is to be sent up on the SNA SSCP-SLU flow.

The user can configure the 3708 for the following operations:

e Transparent data flow. In this mode, the 3708 supports 256 character sets and
output-only devices, such as printers and plotters. See “Transparency” on
page 5-14.

¢ Host dial out. The 3708 and an attached modem can also be configured to
allow the host to dial out to devices. See “Host Autodial” on page 5-14.
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ASCII Pass-Through

When the 3708 performs ASCII pass-through for an ASCII device, that device
operates in ASCI pass-through mode. The 3708 serves as a wire connection between
the ASCII device and an ASCII host. Data and protocol error checking are the

responsibility of the ASCII host and the ASCII device.

Users may dial out to a programmable modem in ASCII pass-through and gain

access to a remote ASCII host, printer, or other device.

If the user can log on to the 3708 and enter ASCII pass-through mode, the 3708
supports 8-bit data transfer during ASCII pass-through. During port logon and host
selection, the 3708 uses 7-bit data transfer with or without parity.

Functions Available for Each Mode

The following table highlights the functions available for each of the three modes:

Protocol Protocol ASCII
Function Conversion Enveloping Pass-Through
3287 Model 1 or 2, 3178/3278 Model 2, 3,4, or 5 Standard n/a n/a
emulation
IBM 3287 Printer, Models 1 and 2 emulation Required n/a n/a
Four color support (3279-2A and 3179 emulation) Optional n/a n/a
Highlighting support Optional n/a n/a
Light pen emulation Optional n/a n/a
Type-ahead Optional n/a n/a
Enhanced null/blank processing Optional n/a n/a
User-defined terminals Optional n/a n/a
3270 status line emulation Required n/a n/a
Response Time Monitoring (RTM) Required n/a n/a
NTO-like function (LU type 1 NTO emulation) n/a Required n/a
Full duplex operations Required Optional Required
Half duplex operations n/a Optional n/a
Parity and framing checking Required Optional n/a
Ignore parity n/a Optional Required
Character echoplexing Required Optional n/a
No character echoplexing n/a Optional Required
128 ASCII character support Required Optional Optional
256 ASCII character support n/a Optional Optional
256 ASCII character support (LU type 1 SCS) Optional n/a n/a
Choose one of two standard translate tables Optional Optional n/a
User-defined translation tables Optional Optional n/a
No trfmslation n/a Optional Required
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Protocol Protocol ASCII

Function Conversion Enveloping Pass-Through
3708 accepts XON/XOFF pacing Optional Optional n/a

3708 transmits XON/XOFF pacing Optional Optional n/a

LU type 1 SCS printer data stream support Optional n/a n/a

LU type 3 DSC printer data stream support Optional n/a n/a
System, local, or shared printer support Optional n/a n/a
MLU support (a printer attached to the auxiliary port of a | Optional n/a n/a
display.)

Autobaud/parity from 110 through 4800 and 9600 bps for Optional Optional Optional
downstream devices

Line speeds up to 19200 bps Optional Optional Optional
EIA 232C support for (SNA and ASCII) host connection Required Required Required
EIA 232C support for downstream device connection Optional Optional Optional
EIA 422A support for downstream device connection Optional Optional Optional
Alerts (Alerts generated for ASCII pass-through are Required Required Required

transmitted to SNA hosts.)

Selectable 3708 logon screens Optional Optional Optional

Control Terminal Functions
Any supported display that can operate in protocol conversion mode can be used as
the control terminal. Control terminal access can be configured on a port-by-port
basis. The 3708 allows only one display at a time to operate in control terminal
mode.

The control terminal operator can perform the following functions:
¢ Defining or changing the 3708 configuration:

— Defining the host ports and host access

— Defining the device ports

— Setting the control terminal password and defining control terminal access
— Setting port passwords

— Defining a translate table

— Defining up to six additional keyboard mappings (terminal definitions)

— Defining printer access.

¢ Displaying information:

— Displaying configuration data
— Displaying response time statistics
— Displaying alert log and other error information.

¢ Monitoring the 3708:

— Checking port status
— Looking at data transmitted on lines attached to the 3708.

Note: If a printer is attached to the 3708, the control terminal screens showing
configuration information may be printed as a local copy operation.
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IBM supplies a default configuration that allows you to do the following:

IBM 3708 Description

Use a display as a control terminal. From the control terminal, you can define
your own configuration and user-defined terminal tables. Initially, the display
you use as a control terminal must have a keyboard map that matches one of
the 3708 default maps. After you have defined a user-defined terminal, you can
use that UDT as a control terminal.

Configure your system for all output-only devices or no control terminal. Since
the default configuration can always be invoked without the loss of any
user-defined configuration, you can define a configuration of all output-only
devices or no control terminal access.

If you configure the 3708 for no control terminal or you do not have a dial-in
modem, you cannot receive the 3708 remote problem determination service
supplied by IBM. To receive this service, you must invoke the IBM-supplied
configuration or redefine a port.



Hosts

SNA Hosts

The 3708 can be attached to SNA and ASCII hosts. The connection is with the
standard EIA 232C interface. If a device is always to be connected to the same SNA
host, the port for that device can be defined to suppress the 3708 logon host
selection screen.

The 3708 can have one or two SNA host connections, with both to the same host or
with each to a different host. Each line to an SNA host can support multiple
concurrent sessions. The 3708 is defined as a separate physical unit (PU) to each
SNA host.

The 3708 can be attached to an SNA host through any of the following:

e IBM 3720 Communications Controller

IBM 37x5 Communications Controller
¢ IBM 3710 Network Controller
¢ IBM 43xx with an Integrated Communication Adapter

e IBM 4701 Model 003 Finance Communications Controller (using the Alternate
Line Attachment adapter, SNA Primary to attach to the 4700)

e IBM 4702 Branch Automation Processor (using the Alternate Line Attachment
adapter, SNA Primary to attach to the 4700)

e IBM 8100 System Data Link or Direct Attach

e IBM System/36 Communications Attachment (using the 3274 Remote Attach
Support)

e IBM System/38 Communications Attachment (using the 3274 Remote Attach
Support).

For network management at the host, the following programs can be used:

¢ NetView fully supports the 3708 alerts and response time monitor (RTM) data.
NetView contains both Network Problem Determination Application (NPDA)
and Network Logical Data Manager (NLDM).

* Network Problem Determination Application (NPDA), Version 3 or later,
supports only the specific and general cause codes of 3708 alerts.

e Network Logical Data Manager (NLDM), Release 2 or later, supports response
time statistics.

Attachment to an SNA host can be point-to-point or multipoint, and can be either
direct or remote over a nonswitched line (leased). Line speeds up to and including
19.2 Kbps can be used. Half-duplex communications are used on a duplex or
half-duplex communication facility. The SDLC protocol is used for communication
between the 3708 and an SNA host. The 3708 supports both external and internal
clocking for speeds up to 19.2 Kbps. The SNA host link can operate using NRZI or
non-NRZI (NRZ) data encoding.
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ASCII Hosts

In addition to or instead of having one or two SNA host connections, the 3708 can
have up to nine ASCII host connections. A terminal that selects an ASCII host has
exclusive use of the host line until disconnected. This prevents more than one
terminal from using a single ASCII host line simultaneously. However, if multiple
concurrent sessions are required for an ASCII host, multiple lines to the ASCII host
may be defined. When the user logs on, connection to the ASCII host is permitted if
a line to the host is available.

An ASCII host may be a personal computer, a printer, or any other ASCII device.

Attachment to an ASCII host is point-to-point, and can be either direct or remote
over a switched or nonswitched (leased) line. Line speeds up to and including 19.2
Kbps can be used. When an ASCII device and an ASCII host are communicating
through a 3708, the line speeds of the line to the device and the line to the host
should be such that the transmission over the slower of the two lines is less than 979
characters behind the transmission over the faster line, or data may be lost. See
Chapter 6, “ASCII Pass-Through Mode.”

When an ASCII device and an ASCII host are communicating through the 3708, the
3708 transmits data unchanged and unchecked between the device and the host.

Dial out is allowed to an ASCII host. See “Dial Out” on page 6-4.

ASCII Devices

ASCII devices that can be attached to the 3708 include displays, printers, and
keyboard printers. ASCII devices may be directly attached up to 50 feet with the
EIA 232C interface or, for distances up to 4000 feet, with the direct-attach interface
using EIA 422A signaling. They also may be remotely attached over switched or
nonswitched lines.

Displays, printers, and keyboard printers can also be attached to the 3708 for
operation in protocol conversion mode.
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The following ASCII displays are explicitly supported by the 3708 and can operate
in protocol conversion mode using keyboard mappings provided by the 3708:

IBM 3101 Display Terminal Models 10, 12, 13, 20, 22, and 23

IBM Personal Computer (PC) in 3101 emulation mode with standard
3101 keyboard functions

IBM PC with a color monitor running the IBM PC/HOST File Transfer and
Terminal Emulator Program (FTTERM)

IBM PC with a monochrome monitor running the IBM PC/HOST File Transfer
and Terminal Emulator Program (FTTERM)

IBM 3151 ASCII Display Station

IBM 3151 with cartridge to emulate IBM and DEC® terminals (Feature No.
8235)

IBM 3151 Connectivity Feature Cartridge (Feature No. 8525)

IBM 3151 with Expansion Feature Cartridge (Feature No. 8535)

IBM 3161 ASCII Display Station

IBM 3161 with Enhanced 3708 Attachment (Feature No. 8371)

IBM 3162 ASCII Display Station

IBM 3162 with 3708 Support Functions (Feature No. 8232)

IBM 3163 ASCII Display Station

IBM 3164 ASCII Color Display Station

IBM 3163/3164 VT100/3708 Emulation Cartridge (Feature No. 8313)
ADDS (Applied Digital Data Systems) Viewpoint®

Beehive™ ATL-078

Data General Dasher® D210 Display Terminal

DEC® (Digital Equipment Corporation) Models VT52, VT100, and VT220
FALCO 500®

Hazeltine 1500, ESPRIT I™, and ESPRIT II™

Hewlett-Packard 2621B Interactive Terminal

Lear Siegler ADM 3A Dumb Terminal®

Northern Telecom Displayphone™

ROLM Cypress, Cedar, and Juniper (connected through ROLM CBX II)
Teletype 5410 Asynchronous Display Terminal and 5420 Buffered Display
TeleVideo® 910 and 950

WY-50® (Wyse 50)

Other terminals and personal computers emulating and compatible with one of
the named devices.
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| Special Cartridges for the IBM 3151, 3161, 3162, 3163, and 3164
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Special cartridges are available for the 3151, 3161, 3162, 3163, and 3164 terminals
that enhance their usability. These cartridges are:

e IBM 3151 with Connectivity Feature Cartridge (Feature No. 8525)
IBM 3151 with Expansion Feature Cartridge (Feature No. 8535)
IBM 3161 with Enhanced 3708 Attachment (Feature No. 8371)

IBM 3162 with 3708 Support Functions (Feature No. 8232)

IBM 3163/3164 VT100/3708 Emulation Cartridge (Feature No. 8315).

These cartridges provide the following enhancements:

¢ The Send key performs the 3270 Enter key function.

e The Print key performs the 3270 Print key (local copy) function.

e The Backtab key performs the 3270 Backtab key function.

¢ The Return key performs the 3270 Newline key function.

e AUX port XON/XOFF Pacing allows a printer attached to the AUX port of the
terminal allows the terminal to pace data being sent to the printer by the 3708.

Refer to IBM 3708 Network Conversion Unit Planning and Installation, GA27-3766,
or IBM 3708 Network Conversion Unit End User Reference, GA27-3765, for specific
information on terminal emulation and setup.

IBM 3151: Two cartridges are available for the IBM 3151:

e IBM 3151 with Connectivity Feature Cartridge
e IBM 3151 with Expansion Feature Cartridge.

The Connectivity Feature Cartridge is available only for Models 310 and 410, and is
supported by Terminal ID 2A on the 3708’s Terminal Selection (C2) screen. It
provides the following additional enhancements:

¢ EIA-422A communications is supported.

e Line 25, the 3151 Operator Information Area (OIA), is used as the 3270 Status
Line.

e Two host sessions can be supported by configuring the AUX port as the second
host port. The user can connect to two ports on the 3708, establish two host
sessions, and toggle between sessions. These can be two IBM host sessions, two
ASCII host sessions, or one IBM host and one ASCII host session.

The Expansion Feature Cartridge is available only for Models 310 and 410, and is
supported by Terminal ID 2A on the 3708’s Terminal Selection (C2) screen. If the
3151 is configured for large screen support (28 x 132), it is also supported by
Terminal ID 3B. The Expansion Feature Cartridge provides the following
additional enhancements:

¢ EIA-422A communications is supported.

e IBM 3270 Model 5 emulation is supported when the terminal is configured for a
screen size of 28 x 132.

e The 3151 OIA is used as the 3270 Status Line. The Operator Information Area
is line 25 (or line 29 for model 5 emulation) of the display.
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IBM 3161: The IBM 3161 with Enhanced 3708 Attachment is supported by
Terminal ID 2A on the 3708’s Terminal Selection (C2) screen. It provides the
following additional enhancements:

¢ The Reset key performs the 3270 Reset key function.
e The 3161 OIA (line 25 of the display) is used as the 3270 Status Line.

IBM 3162: The IBM 3162 with 3708 Support Functions is supported by Terminal
ID 2A on the 3708’s Terminal Selection (C2) screen. It provides the following
additional enhancements:

e The Reset key performs the 3270 Reset key function.!

e The 3162 OIA is used as the 3270 Status Line. The Operator Information Area
is line 25 (or line 29 for model 5 emulation) of the display.

e The 3270 1A Keyboard is supported (122 keys). You can obtain this
configuration by ordering 3162 Model 8702 or 3162 Model 8713 .

IBM 3163 and 3164: The IBM 3163/3164 VT100/3708 Emulation Cartridge is
supported by Terminal ID 2A for the 3163 and Terminal ID 2B for the 3164 on the
3708’s Terminal Selection (C2) screen. It provides the following additional
enhancements:

¢ The Reset key performs the 3270 Reset key function.

¢ The 3163/3164 OIA (line 25 of the display) is used as the 3270 Status Line.

e The 3270 1A Keyboard is supported (122 keys). You can obtain this
configuration by ordering part number 1390702 or 1390238.

1 A native 3162 can be configured, by host command, to allow the Reset key to operate. You may also use the UDT
TLIS function to program the 3708 to send the sequence, ESC ( : (X'1B283A'), that enables the 3162 Reset AID
function. The UDT must also specify ESC ! z (X'1B217A") as the Reset function. You can do this by creating a
UDT (using the 3162 terminal table as the base) and setting address X'0AQ' to the Reset key function number, 10.

2 Model 870 consists of a green monitor, logic unit, and keyboard.

3 Model 871 consists of an amber monitor, logic unit, and keyboard.
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E-I;apter 2. 3708 Operation

Areas of operation described in this chapter include:

e LED sequences and steady states

* Configurations

» Establishing a session

e Logon

e Ending host sessions and disconnecting from the 3708
¢ XON/XOFF pacing

¢ Alert, error, and EEIF logs

e Timers and time stamps

e Hardware interface operation.

Any port on the 3708 can operate in one of three modes depending on configuration
and host application:

* Protocol conversion
* Protocol enveloping
e ASCII pass-through.

The 3708 operates differently in each of these three modes. See

Chapter 4, “Protocol Conversion Mode,” Chapter 5, “3708 Protocol Enveloping
Mode,” and Chapter 6, “ASCII Pass-Through Mode” for a description of each
mode.

LED Sequences and Steady States

The 3708 has three light emitting diode (LED) indicators that are used to show the
operating state of the machine. There is a green light on the base used to indicate

that the 3708 is powered on. There are two red lights, one on the base and one on
the cartridge. The two red lights may go through one of three sequences when the
3708 is powered on. After the sequence is complete, they enter one of four steady

states. The sequences and states are described in the next sections.

Note: If you suspect a problem with one of the 3708 lights, see the symptom listing
in IBM 3708 Network Conversion Unit Problem Determination for problem handling
procedures.
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Sequences

The two red lights on the 3708 may go through one of the following three sequences
when the 3708 is powered on.

Normal Power On and Restart Light Sequence
This sequence occurs each time the 3708 is powered on or a restart is requested at
the control terminal.

Base Cartridge Seconds
On On 0.25
Off On 0.5

On Off 5.0

Off Off 5.0

On Off 0.5

Off On 0.5

Note: During the five seconds that both lights are off, the IBM-supplied
configuration may be temporarily invoked by pressing the test/normal switch to the
test position until the cartridge light comes on alone. Then release the test/normal
switch. Refer to “Operational Configuration” on page 2-5.

When the red lights blink alternately, the 3708 initialization is complete, and normal
operations may begin or resume. Rather than blinking alternately, the lights may
immediately go out, indicating that an SNA host line has been activated. See the
description that follows for more information about the LED steady states.

Extended Diagnostic Sequence
This sequence occurs if the 3708 is powered on while the test/normal switch is held
to the test position.

Base Cartridge Seconds
On On 0.25
Off On 0.5

On Off 45.0
Off Off 5.0

On On 0.5

Off Off 0.5

When the lights begin blinking on and off together, port testing begins. The port
wrap plug should be inserted into each port until the green light on the plug lights.
This port testing step can be stopped at any time by pressing the test/normal switch
to the test position.

After the port wrap plug has been inserted into each port, or the test/normal switch
has been pressed, the lights begin to blink alternately, indicating the diagnostic tests
and 3708 initialization are complete. Normal operations may begin or resume.
Rather than blinking alternately, the lights may immediately go out, indicating that
an SNA host line has been activated. See the description that follows for more
information about the LED steady states.
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Relocate Customer Setup Light Sequence

Steady States

After relocation CSU (customer setup unit) is selected at the control terminal, the
light sequences at the next time the power is turned on are:

Base Cartridge Seconds
On On 0.25
Off On 0.5

On Off 5.0

Off Off 5.0

On Off 0.5

Off On 0.5

During this sequence, which occurs only the first time the 3708 is turned on after
relocation CSU has been selected, the IBM-supplied configuration is invoked. The
error and alert logs in EEPROM are cleared, and a subset of the extended
diagnostics is run. The customer configuration in EEPROM is not changed, and
port wrap testing is not required.

To invoke the user-defined configuration, turn the 3708 off and back on again.

When the red lights blink alternately, the 3708 initialization is complete. Normal
operations may begin or resume.

A steady state on the 3708 red LEDs lasts for more than one minute after one of the
sequences previously described has completed or while one of the sequences is being
executed.

Base and Cartridge Lights Blinking Alternately

This is a normal condition when an SNA host has not activated the 3708. The 3708
has not received a valid SDLC SNRM command from the host to initialize
communications. If LEDs continue to blink alternately, the 3708 SNA host ports
have been configured incorrectly or do not match the definition of the SDLC links
at the host. For example, the SDLC station addresses may be different.

If the 3708 has been configured with no SNA host, this is the normal state of the red
LEDs.

Base and Cartridge Lights Both Off

This is a normal condition when a SNA host has activated the 3708. The 3708 has
received a valid SDLC SNRM command from a host to initialize communication on
at least one of the 3708 ports configured as SNA host connections.

If the 3708 has been configured with at least one SNA host port, this is the normal
state of the red LEDs.

Base and Cartridge Lights Blinking Together

The 3708 is performing port diagnostics and is waiting for the port wrap plug to be
inserted in each port. If the 3708 was performing setup procedures, the port wrap
tests are required. Refer to IBM 3708 Network Conversion Unit Setup. If the 3708
was performing extended diagnostics, the port wrap tests can be stopped by pressing
the test/normal switch to the test position (see “Extended Diagnostic Sequence” on
page 2-2).
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One or Both of the Lights on Solid

If either the base or the cartridge red LED comes on solid for more than one
minute, an error condition exists. (During the sequences previously described, lights
can be solid for up to 45 seconds. A light must be on solid for approximately one
minute before you can be sure of an error condition.) This condition can occur
while performing setup, while restarting the 3708 (either from the control terminal or
by powering it on), or during normal operation.

The possible causes for this error condition are:

¢ During one of the initialization sequences, the base light on solid for more than
one minute can indicate a cartridge is not seated correctly. To correct this, turn
off the power to the 3708, remove the cartridge from the base unit, firmly
reinsert it, and turn on the power to the 3708.

¢ During normal operation of the 3708 (after one of the initialization sequences
has been completed), the base light on solid state can be caused by certain
microcode errors when the 3708 is set for “STOP ON ERROR”. (If set to
“RESTART ON ERROR?”, these microcode errors would cause the 3708 to
reinitialize itself, as if the control terminal operator had requested the restart
function. The “STOP ON ERROR?” setting allows special error information to
be saved in the EEPROM for IBM service personnel to analyze. Refer to IBM
3708 Network Conversion Unit Problem Determination for more information
about this facility.)

¢ Either (or both) light on solid for more than one minute can indicate that a
hardware failure has occurred in either the base unit or the cartridge.

Restart on Error Loop

2-4

When Restart on Error is set at the control terminal, the 3708 does not halt when a
severe error occurs; instead, it restarts automatically. If the 3708 restarts only once,
the light sequence is the same as a normal power on. If the error continues, the 3708
may get caught in a restart loop; in this case, the sequence is unpredictable. Refer
IBM 3708 Network Conversion Unit Problem Determination for information about
exiting a restart loop.
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Configurations

Before the 3708 can communicate with an SNA host, the 3708 must be configured to
match the network. Although the 3708 operates using only one configuration, there
can be as many as four different configurations in the 3708 at any time. These are:

The IBM-supplied configuration
The customer-defined configuration
The operational configuration

The update configuration.

IBM-Supplied Configuration

The IBM-supplied configuration is provided to allow initial connection to the 3708.
When the 3708 is first installed, the user must connect a control terminal to the 3708
and create the customer-defined configuration. Refer to IBM 3708 Network
Conversion Unit Planning and Installation, GA27-3766, for installation procedures
and a description of the IBM-supplied configuration.

The IBM-supplied configuration allows initial access to the 3708 through one of the
ports numbered 2 through 9. Each of the ports is defined differently in the
IBM-supplied configuraton. Ports 3 and 7 are the most widely used because they
represent two major types of connection, switched and nonswitched, respectively.

After the customer-defined configuration is created, the IBM-supplied configuration
may never need to be used again. The only time it may be needed is to allow IBM
service personnel to perform remote diagnostic service (refer to IBM 3708 Network
Conversion Unit Planning and Installation, GA27-3766, and IBM 3708 Network
Conversion Unit Problem Determination, GA27-3768, for information about remote
service).

The IBM-supplied configuration resides in the cartridge (EPROM).

Customer-Defined Configuration

The customer-defined configuration can be entered into the 3708 through the control
terminal. This configuration resides in the base (EEPROM). This configuration is
not lost when the 3708 is powered off, power is lost, or a different cartridge is
inserted.

Operational Configuration

The operational configuration is either the customer-defined configuration or the
IBM-supplied configuration. Figure 2-1 on page 2-6 shows which configuration
becomes the operational configuration.

When the power is turned on, the customer-defined configuration is copied from
EEPROM into RAM unless the test/normal switch is pressed within a 5 second
window. The window begins when both LEDs go out (approximately 5% seconds
after power on), and it lasts for 5 seconds. Refer to “Normal Power On and Restart
Light Sequence” on page 2-2. If the test/normal switch is pressed, the IBM-supplied
configuration is copied into RAM and becomes the operational configuration.
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Power On, both LEDs go off,
and Test/Normal Switch
(within 5-second window) IBM-
Supplied
l (EPROM)
Operational
(RAM)
T Customer
(EEPROM)
Normal Power On or

Restart
Figure 2-1. Operational Configuration
When the power is turned off, the operational configuration in RAM is lost. The

IBM-supplied configuration remains in EPROM, and the customer configuration
remains in EEPROM.

Update Configuration

This configuration is a work area for making changes to the customer-defined
configuration.

Control Terminal
Session
Update |« Customer
(RAM) | (EEPROM)
PF6 on
Control Terminal
Screen

Figure 2-2. Update Configuration

To update a configuration, start a control terminal session. The customer-defined
configuration is copied from EEPROM to RAM. Enter the necessary changes and
press the PF6 key sequence to copy the updated configuration back to the customer
configuration.

Permanently Reinstating the IBM-Supplied Configuration

2-6

The user can copy the IBM-supplied configuration into the operational area by
pressing the test/normal switch within the 5-second window after power on. (See
“Operational Configuration” on page 2-5.) Also, the user can permanently delete
the customer-defined configuration by entering replwibm into the Name field and
config.. into the Version field on the General Definition screen (C127.1). Refer to
IBM 3708 Network Conversion Unit Planning and Installation , GA27-3766, for more
information about permanently reinstating the IBM-supplied configuration.

Note: Permanently reinstating the IBM-supplied configuration destroys the
customer-defined configuration (except for any user-defined terminal tables or
translate table).
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Establishing a Session

Before establishing an SNA host or ASCII host session with a 3708, the user must
complete the 3708 port logon procedures configured for the port. In addition:

¢ If the port is a dial in port, then the user must take whatever action is
appropriate for the modem or dial unit being used at the terminal to cause it to
dial the 3708 port through the public switched network or a private switched
network.

¢ If the port is configured for either autobaud or auto parity, the terminal must
send a carriage return (CR) to the 3708.

¢ If the port is configured for EIA 422A, the terminal must send a CR to the
3708.

Regardless of whether the sessions being established are with SNA hosts, ASCII
hosts, or the 3708 control terminal, the appropriate 3708 logon procedures must be
provided to the terminal users by the network or system administrator.

Logon Procedures

This section describes the logon procedures for the following:

3708 port
Control terminal
SNA host
ASCII host.

3708 Port Logon Screens
The 3708 port logon is a procedure that the user of a display must complete to
receive the host logon screen. The 3708 generates several logon screens, any or all of
which can be suppressed in the 3708 configuration. These screens are shown in
sequential order:

======]BM 3708===EC  A58809======RID 3708-008-01-0000222= PORT @7=======
Cl: Type port password

To disconnect from the 3708, type "####."

Figure 2-3. Port Password Screen (Cl1)
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-
======]BM 3708===EC  A58809======RID 3708-001 88-0000076====
C2: Type the number of your terminal:

1 -IBM 3101 6 -Tv 910 16
1A-1BM PC/FTTERM COLOR 7 -TV 950 17
1B-IBM PC/FTTERM MONO 8 -LS ADM3A 18
2 -IBM 3161/62/63 9 -ADDS VP 19
2A-1BM 3151/61/62/63 (3708 FEATURE) 10 -HAZEL 1500 20
2B-1BM 3151 11 -HAZEL ESP I 21
2C-IBM 3151/62 (MODEL 5 EMULATION) 12 -HAZEL ESP II 22
3 -IBM 3164 13 -NT DISPLAY 23
3A-IBM 3164 (3708 FEATURE) 14 -TT 5410 24
4 -DEC VT52 15 -TT 5420 25

5 -DEC VT100
5A-DEC VT220
5B-FALCO 500 (DEC VT200 MODE)
5C-WYSE 50
For trademark acknowledgements, see 3708 publications

To disconnect from the 3708, type "####."

-HP 2621B
-DG D210

-ROLM DISPLAY

-BEEHIVE AT
-upTe1
-uDTo2
-uDTo3
-UDT04
-UDT05
-UDTO6

LO78

Figure 2-4. Terminal Type Selection Screen (C2)

(
======]BM 3708===EC A58809======RID 3708-001 88-0000076== PORT 07
C3: Type the number of the desired connection:
1-TSOHOST
2-VMHOST
c-Control Terminal
To disconnect from the 3708, type "####."
===>_
Figure 2-5. Host Selection Screen (C3)
-
======]BM 3708===EC  A58809======RID 3708-008-01-0000222========PQRT @7=======

C4: You can now type your system 1logon

To disconnect from the 3708, type "####."

Figure 2-6. Logon Indication Screen (C4)
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======]BM 3708===EC  A58809======RID 3708-001 88-0000076========PQRT Q7======
C5: Type control terminal password

To disconnect from the 3708, type "####."

Figure 2-7. Control Terminal Password Screen (C5)

Each 3708 port can be customized to use any of the 3708 logon screens if the port is
configured as follows:

e If a port is configured with no password, the Port Password screen (C1) is not
displayed, even if the PORT PASSWORD SCREEN option is set to “Yes”.

e If a port is configured for protocol enveloping mode only, the Terminal Type
Selection screen (C2) is not displayed because the 3708 does not use the terminal
ID in this operating mode.

e If a port is configured with no Terminal Type Selection screen (C2) and is used
for protocol conversion mode, the correct terminal ID must be specified in the
port configuration.

¢ If a port is configured with either no 3708 logon screens or no Host Selection
screen (C3), the 3708 will not activate the port until an ACTLU is received from
the host. For a switched connection, the 3708 will not activate its interface to
the modem and will not answer a call from a user. (Some modems may be set
so that they will answer a call, even if the interface to the 3708 is not active.)
Also, you cannot access the 3708 control terminal if the Host Selection screen
(C3) is suppressed or if all logon screens are suppressed.

¢ If a port is configured for protocol conversion only, the screen is cleared before
each new logon screen, and just after an active host has been selected. This
clearing mode begins after one of these conditions:

— A correct response is received to the Terminal Type Selection screen (C2)
— As soon as the port is activated (if screen C2 is not to be used).

Short Logon Screens
Another customization function available for the 3708 logon screens is short logon
screens. When a port is configured for this option, the 3708 displays only three lines
for each new logon screen. The three lines are:

1. The introducer line containing the 3708 EC number and the user’s port number
2. The instruction line
3. The user input line.

If a “?” or incorrect response is entered, the 3708 displays the long form of the
screen. Figure 2-8 on page 2-10 shows examples of the short screen format.
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======]BM 3708===EC  A58809======RID 3708-008-01-0000222 PORT 07
C2: Type the number of your terminal:

======]BM 3708===EC = A58809======RID 3708-008-01-0000222 PORT 07
C3: Type the number of the desired connection:

Figure 2-8. Two Examples of Short Logon Screens

Note: During the logon process, the 3708 operates in a line-by-line (protocol
enveloping) mode. Even if the port is configured for protocol conversion only,
protocol enveloping configuration options such as Read Prompt and Turnaround
Characters are used. To change or delete these options, configure the port for
dynamic operation or first configure for dynamic operation, change or delete the
options, then reconfigure the port for protocol conversion only.

Control Terminal Logon

2-10

If the control terminal option is selected during port logon, the user can log on to
the control terminal. After the user enters the control terminal password, the 3708
operates in protocol conversion mode. The following functions are not supported in
control terminal mode:

¢ CLEAR

¢ Erase EOF

¢ Erase Input

¢ Cursor Select

¢ PAIl, PA2, or PA3
e Attention

¢ Delete

¢ System Request.
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SNA Host Logon

Up to two SNA hosts can be listed on the 3708’s Host Selection (C3) screen. The
desired SNA host may be accessed by entering the number associated with the SNA
host on the Host Selection screen and pressing Enter. If the host is not active (LU
not activated), the 3708 notifies you with a HOST UNAVAILABLE, RETRY LATER
message.

If the LU is active and the host is available, the 3708 transmits a NOTIFY (power
on) command to the host immediately after the host is selected. The NOTIFY
(power on) command informs the host that your terminal is active and ready to
communicate.

If the 3708 logon screens are excluded or the Host Selection screen is suppressed, the
3708 transmits the NOTIFY (power on) command immediately after it has detected
that the downstream device is active.

The 3708 then transmits its Logon Indication Screen (C4), if it is enabled, and you
may enter your application logon. Depending upon the host’s configuration, you
may receive an SNA host logon screen (for example, VTAM message 10). This
message follows the 3708’s Logon Indication screen. The host may also be
configured to automatically BIND the downstream device. The BIND flows from
the host after the 3708 transmits the NOTIFY (power on).

Communication before the BIND is to the host system’s SSCP (system services
control point). Only after the host application transmits a BIND and Start Data
Traffic (SDT) command can communication occur with the host application.

ASCII Host Logon

Up to nine ASCII hosts may be listed on the 3708’s Host Selection (C3) screen. The
desired ASCII host may be accessed by entering the number associated with the
ASCII host on the Host Selection screen and pressing Enter. If the host is not
active, the 3708 notifies you with a HOST UNAVAILABLE, RETRY LATER message.

If the host is available, the 3708 displays a ASCII HOST CONNECTED message and allow
the user to logon to the ASCII host.

If the 3708 logon screens are excluded or the Host Selection (C3) screen is
suppressed, access to ASCII host is not allowed.

The speed of the ASCII host and the ASCII terminal do not need to be the same. If
there is a line speed difference, however, loss of data can occur if the accumulated
backlog of data in the 3708 exceeds 979 bytes (see Chapter 6, “ASCII Pass-Through
Mode” for more information).
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Ending Host Sessions and Disconnecting from the 3708

SNA Hosts

When operating with the 3708, an end-user device can have two sessions to be
concerned with: the session with the host application (either an SNA host or an
ASCII host), and the session with the 3708. To distinguish between the two sessions,
the device is said to be “in session” with the host and “connected to” the 3708.

This section describes the conditions under which the 3708 disconnects a device from
an SNA host.

Unconditional Disconnection and Session Termination

If a device is in session with the host and the 3708 detects any of the following, the
host session is ended and the device is be disconnected from the 3708:

¢ Loss of host connection (for example, DSR drop)

e Reset of SDLC link, SNRM command received

e Disconnect of SDLC link, DISC command received
e SDLC Inactivity Time Out value exceeded

¢ Unexpected DACTLU

¢ Deactivation of PU, DACTPU command received.

If the device is a display, the 3708 sends the message HOST UNAVAILABLE, RETRY
LATER before disconnecting the device.

Conditional Disconnection

If the SNA host sends an UNBIND or DACTLU for a specific LU while an
SLU-PLU session is active, the host session ends. In addition, the 3708 interrogates
the DISCONNECT option value for the affected port to determine whether to
disconnect the port. The possibilities are as follows:

0 — Unconditionally disconnect at UNBIND or DACTLU
1 — Never disconnect at UNBIND, but disconnect at DACTLU

2 — Disconnect at UNBIND, if UNBIND type is other than 2 or 3, and disconnect
at DACTLU

3 — Disconnect at UNBIND, if UNBIND type is other than 1, 2 or 3, and
disconnect at DACTLU

4 — Disconnect at UNBIND, if UNBIND type is other than 2 or 3, but do not
disconnect at DACTLU

5 — Disconnect at UNBIND, if UNBIND type is other than 1, 2 or 3, but do not
disconnect at DACTLU.

Note: Options 4 and 5 are provided primarily for TSO users. TSO normally sends
a DACTLU rather than an UNBIND to end the session.
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ASCII Hosts

Unconditional Session Termination

If the 3708 detects the loss of a connection or the power off to a device that is in
session with an SNA host, it ends the SNA session. The action taken depends upon
the state of the SNA session and the host configuration.

State of the Session Command Sent to the Host

BIND has been received, and the 3708 ~ UNBIND(0F) or TERMSELF(40) or
has responded positively to BIND. TERMSELF(4C)!

This indicates that an NOTIFY, power off.

LU - LU session exists.

UNBIND has been received and TERMSELF(4C)

BIND is forthcoming. NOTIFY, power off.

BIND has not been received. This NOTIFY, power off.

indicates that an SSCP - LU session
exists, but not an LU - LU session.

This section describes the reasons that the 3708 disconnects a device from an ASCII
host.

Session Termination

The 3708 allows the terminal user to terminate the ASCII host session by using the
disconnect sequence defined for the ASCII host. It consists of the BREAK line
condition followed by the 3-character ASCII host disconnect sequence.

When this sequence is used, the 3708 does not disconnect from either the ASCII host
or the terminal. The terminal user is presented with the 3708 host selection screen
(C3), and the ASCII host is immediately available for other terminal connections.
For this reason, it is recommended that the terminal user issue any session ending
sequences defined in the host protocol before entering the BREAK sequence. This
precaution should prevent the next user of the ASCII host from accessing the
previous user’s session.

Unconditional Disconnection

When the 3708 recognizes the loss of connection or the power off of either the
ASCII host or the terminal while they are involved in an ASCII pass-through
session, the 3708 disconnects the interface to the partner as well. Each side is then
reconnected. The ASCII host is available for selection by any user and a new 3708
port logon sequence is required at the terminal.

1 Depending on a host port configuration option, the 3708 may transmit an UNBIND (0F) or a TERMSELF. If
TERMSELF is specified, the 3708 transmits either a TERMSELF 40 (the default) or (if nonstandard operating bit
14 is set to 1) a TERMSELF 4C.
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XON/XOFF Pacing

XON/XOFF pacing (also called DC1/DC3 pacing) is the method the 3708 has
implemented for regulating data traffic with an asynchronous device. The 3708
allows XON/XOFF pacing to be configured individually for receive and transmit for
maximum flexibility. An additional pacing option, RECEIVE QUEUE PACING
THRESHOLD, is available when Transmit XON/XOFF pacing is configured that
allows the 3708 to provide pacing on the receive queue.

Receive XON/XOFF

Choices are: 1=Yes or 0=No.

Many downstream devices use XON/XOFF pacing to control data flow. This
configuration parameter informs the 3708 whether the downstream device will be
using XON/XOFF pacing to regulate the transmission of data from the 3708. If
receive pacing is configured, the 3708 monitors the data received from the
downstream device and suspend data transmission on the detection of an XOFF
(DC3 - X'13'). Data transmission is resumed on the receipt of XON (DCI1 -
X'11'). When Receive XON/XOFF is configured, the hexadecimal values X'11'
and X'13"' are not available for data because they are interpreted as control
characters. If X'11' or X'13"' are to be sent as data, they must be encrypted.

The 3708 should respond to XOFF after 8 or fewer characters have been transmitted
for all device types.

Note: Most personal computers, printers, and some keyboard displays support
pacing. See IBM 3708 Network Conversion Unit Planning and Installation for a
listing of suggested XON/XOFTF settings for terminals that the 3708 supports.

Transmit XON/XOFF

2-14

Choices are: 1 =Yes or 0=No.

When Transmit XON/XOFF pacing is configured, the 3708 uses pacing to prevent
receive queue overrun.

The 3708’s transmission of XON/XOFF is determined by the setting of the Receive
Queue Pacing Threshold.

If the receive queue threshold is set to 0 and the 3708 is operating in protocol
enveloping mode or processing 3708 logon screens, the 3708 sends XOFF at the
following times:

e Upstream busy is detected by the receipt of an RNR from the host. XON is
sent when an RR is received from the host indicating the busy condition has
cleared.

e The 3708 enters buffer slowdown when system buffer availability is scarce.
XON is sent when the buffer slowdown condition has been cleared.

If the receive queue threshold is set to a nonzero value, indicating that receive queue
pacing is to be performed, the 3708 sends XOFF as follows:

* When the receive queue is 50% or 75% full depending on the threshold selected.
XON is sent when the receive queue is 25% full.
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If Transmit XON/XOFF pacing is configured, the 3708 always transmits XOFF
followed immediately by XON in the following instances:

¢ After each 3708 logon screen is sent
e After each screen or status is sent in protocol conversion mode
e After each screen or status is sent in control terminal mode.

These XON/XOFF transmissions are not used to pace the downstream device, but
are required for remote service.

Note: In order for a port to be used for remote service (Application of Microcode
patches), Transmit XON/XOFF must be set to 1 = ON and the Receive Queue
Pacing Threshold must be set to 0.

Receive Queue Pacing Threshold
Choices are: 0=None, 1=50% Full, or 2=75% Full.

The receive queue pacing threshold is used by the 3708 to determine how full the
receive queue must be before pacing the downstream device. Receive queue pacing
can be defeated by selecting 0. However, if the downstream service supports
XON/XOFF pacing, and this port is not used for remote service, it is recommended
that receive queue pacing be specified. Whether to select pacing when the queue is
50% full or 75% full depends on how fast the downstream device can stop
transmitting after receiving an XOFF, and how large the receive queue is. Only the
XOFF threshold can be selected, XON is sent when the receive queue is processed to
a point that it is only 25% full. The following chart shows the number of receive
queue character positions available when XOFF and XON is sent.

Threshold Selected
Receive (# of Characters Available in Receive Queue)
Queue
Size 50 75
XOFF XON XOFF XON
40 60 20 60
M 260 390 130 390
520 810 270 810

Figure 2-9. Available Characters by Receive Queue Size

For optimum performance, select a threshold of 75%. This percentage limits the
amount of pacing that must be done. A selection of 50% might be required when
small queue is specified and the downstream device cannot stop within 20 characters
after receiving XOFF. Another time that a 50% threshold may be required is for
personal computers performing file transfers. Some file transfer programs recognize
XOFF at block transfer boundaries. If this is the case, the receive queue size and
threshold must be configured so that the 3708 can complete the reception of a
complete block after transmitting XOFF. Otherwise, a receive queue overrun may
occur.
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Alert, Error, and EEIF Logs

Alert Log

Error Log

The 3708 maintains three log areas in EEPROM; Alert Log, Error Log, and
Extended Error Information Field. The Alert Log and the Error Log are updated in
RAM and then written to EEPROM when the first error occurs after power on and
after each four hours from that point on. A third log is the Extended Error
Information Fields (EEIF). The EEIF is only written to EEPROM for a Stop on
Error condition. None of these three logs are written to EEPROM when there is a
Restart Loop.

The Alert Log gives the control terminal operator information about error
conditions. This is in addition to the Alerts and Vectors which may have been sent
to the NetView or NPDA program at the SNA  Communications Network
Management (CNM) Host. The logging of 3708 alerts is independent of whether or
not there is an SNA host and whether or not the host link is active. Usually, normal
3708 operations continue after an entry is made in the alert log. The 3708 stores up
to the last seven alerts.

The error log gives 3708 maintenance personnel information about error conditions.
The error log is presented as one entry per line. Each entry is 14 bytes of
hexadecimal data. Usually, normal 3708 operations continue after an entry is made
in the error log.

Extended Error information Field (EEIF)

The EEIF area gives 3708 maintenance personnel data about serious error
conditions. Data is only captured when a serious failure occurs and Stop on Error is
set. The 3708 stops after the error information is written to EEPROM. The base
Not Ready light is on solid and the cartridge light is off. Refer to IBM 3708
Network Conversion Unit Problem Determination for instructions.
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Timers and Time Stamps

The 3708 hardware provides a quarter second timer, that operates continuously while
the 3708 is powered on. This timer is used to create a programmable time out
function that different tasks of the 3708 microcode can use. This function is used to
provide the following timers:

¢ Control program 4-hour timer. When this timer expires, the current data in the
RAM copies of the error and alert logs is copied to EEPROM.

¢ Control program 45-minute timer. When this timer expires, the relative time 1
field of the system time stamp is incremented by 1.

¢ Port inactivity timer (configurable). This timer is started when a character is
received from the downstream device. When this expires, the port is
disconnected from the 3708.

e Text timeout timer (configurable). This timer is started when a character is
received from the downstream device. When it expires, any received data is sent
to the host as if a line turnaround character had been received. The text timeout
timer is used for protocol enveloping only.

¢ Port control timers. Various timers are used to determine whether a port’s
interface is ready for data transfer. For example, on a nonswitched line, the
3708 waits 3 seconds for DSR to be activated from the device.

e Task control timers. Microcode tasks within the 3708 may request timers for
various functions. For example, the control terminal function uses a 5-second
timer after displaying a full screen of port monitor data before wrapping to the
top of the screen.

3708 Relative Time Clock

The 3708 does not contain a real time clock. Instead, the quarter second timer
previously described is used to maintain a relative time clock. This clock is actually
a 4-byte area in RAM that is defined as:

Bytes 0 and 1 contain the relative time 1 field which bits are used as follows:

Bits Description Meaning

0-10 Day count Incremented every 24 hours. Also
incremented each time the 3708 is turned on
or restarted (wraps every 2048 days)

11-15 45-minute count Incremented every 45 minutes (wraps every 24
hours)

Bytes 2 and 3 contain the relative time 2 field which bits are used as follows:

Bits Description Meaning
0-15 1/4 second timer Wraps every 4.3 hours
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Time Stamps and Error Log Entries ;
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The time indicated on the relative time clock is used to create the time stamps that
are a part of each error log entry, allowing a customer to determine the relative time
of certain events.

At each power on of the 3708, the error log, alert log, and relative time clock areas
of EEPROM are copied to RAM. The RAM versions are then updated as the 3708
operates. Every 4 hours, the RAM versions are copied back to EEPROM, if any
changes have occurred. (Because of this copy function, it is possible to lose up to 4
hours of entries in the error and alert logs when the 3708 is powered off or restarted.
The RAM copies are lost at each restart.)

At power on, or restart, a special error log entry is created as follows using the last
relative time clock value that was saved in EEPROM.

00 00 FE FE FE FE FE FE TTTT TTTT
TTTT TTTT is the relative time clock value.

After creating this entry, the day count of the relative time clock is incremented by
1, and the 45-minute count and the quarter second timer are reset to 0. For
example, if the 3708 is powered off and back on, the restart error log entry might
look like:

00 00 FE FE FE FE FE FE 1980 0126

The 1980 0126 would have been the last clock value saved in EEPROM on the
previous power on. After the entry is created, the clock is set to the value 19A0
0000 (day count incremented by 1, and 45 minute and quarter second counters
set to 0).
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Hardware Interface Operation

Connector Pin Definitions
To better understand the way the 3708 handles the communication interface, it is
necessary to define the connector interface to the 3708. For cabling definitions refer
to IBM 3708 Network Conversion Unit Planning and Installation. It is imperative, for
correct operation, that only the pins called out in the cabling specifications are
wired.

EIA 232C Definition
Pin 1 - Frame Ground

Pin 2 - TxD - Transmit Data (3708 output)
Pin 3 - RxD - Receive Data (3708 input)

Pin 4 - RTS - Request To Send (3708 output) For FDX facility with PRTS, RTS is
active from the time the connection is established. For lines without PRTS, normally
HDX communication facilities, RTS is active only when the 3708 has the line to
transmit data. For lines without PRTS, RTS becomes active only when the 3708 has
data to transmit and the remote device has turned the line around.

Pin 5 - CTS - Clear To Send (3708 input) Once the 3708 has RTS active, it waits up
to 40 seconds (asynchronous connection) or 9 seconds (SDLC connection) for CTS
to become active. For lines with PRTS, if CTS drops while traffic is on the line, the
connection is broken. For lines with PRTS, if CTS drops while data is being
transmitted, the connection is broken.

Pin 6 - DSR - Data Set Ready (3708 input) For nonswitched lines the 3708 activates
Data Terminal Ready (DTR) and performs one of the following:

1. For SDLC connections and LINE TYPE=L configured in the 3708. If DSR is
not presented within 3 seconds, a line fault is detected and reported. If DSR
drops once it has become active, the connection is broken.

2. For SDLC connection and LINE TYPE =D configured in the 3708. The 3708
holds DTR until DSR is present.

3. For asynchronous connections. If DSR is not presented within 3 seconds, a line
fault is detected and reported. If DSR drops once it has become active, the
connection is broken.

For switched lines the 3708 tests the modem’s DSR signal before attempting to
establish a connection. Under normal conditions, the 3708 would either activate
DTR when the port is enabled, or enable the port then wait for Ring Indicate (RI)
before activating DTR, depending upon the setting of the CDSTL option. In both
cases, DSR from the modem must not be active until the switched modem goes off
hook to answer the incoming call. If DSR is active when the 3708 tests for DSR on
a switched port, the 3708 assumes that a connection attempt is already in progress.
The 3708 recognizes the DSR as an error condition and does not enable the port.
The 3708 then waits 3 seconds and tries to enable the port again.

For lines operating without the CDSTL option, the 3708 activates DTR and waits
for DSR to indicate a call has been received.
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For lines operating with the CDSTL option, the 3708 waits for RI before activating
DTR. Once DTR has been activated, DSR must be presented within 20 seconds or
a line error is reported. For switched lines and nonswitched lines, if DSR drops
after it has become active, the 3708 breaks the connection.

Pin 7 - Signal Ground

Pin 8 - DCD - Data Carrier Detect (3708 input) For lines that do not use PRTS,
normally HDX communication facility, the 3708 will make sure that DCD is not
present before transmitting. If DCD is present, it indicates that the line has not been
turned around and that the remote device is still transmitting.

For lines with PRTS, when the Auto On-Hook option is specified, the 3708 detects
the loss of DCD and breaks the connection.

Pin 15 - TxC - Transmit Clock (3708 input) This pin is used only for SDLC
connections specifying external clocking. It provides the baud rate clock for
transmitted data (TxD).

Pin 17 - RxC - Receive Clock (3708 input) This pin is used only for SDLC
connections specifying external clocking. It provides the baud rate clock for received
data (RxD).

Pin 18 - TC - Test Control This pin is not used by the 3708.

Pin 20 - DTR - Data Terminal Ready (3708 output) This pin is used by the 3708 to
indicate that a connection should be established or maintained. The 3708 drops
DTR whenever disconnecting.

For nonswitched lines, DTR is activated when the line is enabled and maintained
until a line error is detected or the connection is broken by the host.

For switched lines not using CDSTL, DTR is activated when the line is enabled.
For lines using CDSTL, DTR is not activated until RI has been detected. Once the
connection is established, DTR is maintained until a line error is detected or the
connection is broken by the host.

Pin 22 - RI - Ring Indicate (3708 input) This pin provides a signal from the modem
indicating an incoming call. RI is monitored by the 3708 when the CDSTL option is
selected. Once RI is presented, the 3708 activates DTR and wait for DSR to
complete the connection.

Pin 23 - DRS - Data Rate Select This pin is not used by the 3708.
Pin 24 - DTE transmit clock (3708 output) When the 3708 is providing clock, it

outputs the baud rate clock on pin 24. This is used for SDLC when the internal
clock option is selected.
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EIA 422A Definition
The EIA 422A circuitry uses balanced voltage circuitry employing a pair of

conductors for receiving and transmitting data. Two pins are called out for both
transmit data and receive data.
Pin 1 - Frame Ground

Pin 7 - Signal Ground

Pin 13 - Select EIA 422A (3708 input) When pin 13 is tied to signal ground
(Pin 7), it selects EIA 422A for this 3708 port.

Pin 12 - (-) TxD - (-) Transmit Data (3708 output)
Pin 14 - (+) TxD - (+) Transmit Data (3708 output)
Pin 16 - (-) RxD - (-) Receive Data (3708 input)

Pin 19 - (+) RxD - (+) Receive Data (3708 input).

Interface Leads during Port Activation
The following figures show the states of the interface leads during port activation for
the various line types that the 3708 supports.

Nonswitched Asynchronous Line Activation

—h

2

3

DSR

DTR __J-

3708 enables port.
3708 raises DTR and waits for DSR.

DSR becomes active. Connection is established.
The time period the 3708 waits for DSR after activating DTR is three seconds.

Figure 2-10. Nonswitched Asynchronous Line Activation
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Switched Line Activation — Not CDSTL

1 3

DTR ___J

DSR __2 4

) E—

3708 enables switched line.

2 3708 tests DSR. Normally DSR will not be present. However, if DSR is present, as in this example,
the 3708 waits up to three seconds for DSR to drop.

3  After checking to ensure DSR is not present, 3708 activates DTR and waits for incoming call to be
answered by modem and DSR to be presented. 3708 does not limit the time that it waits for DSR to
be presented.

4 DSR comes active. Connection is established.

Figure 2-11. Switched Line Activation - not CDSTL

Switched Line Activation — CDSTL

N

DTR

DSR

]

RI

1 3708 enables line. 3708 ensures the DSR is not already present and begins monitoring Rl. There
is no time limit on incoming call.

Incoming call is received and modem presents RI.
3708 activates DTR and waits up to 20 seconds for DSR.

Modem presents DSR. Connection is established.

Figure 2-12. Switched Line Activation - CDSTL
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Asynchronous EIA 422A Line Activation

TxD

I CR
RxD X‘0D’

1

2 3

3708 port activated. 3708 waits for CR (X‘0D’) to indicate that downstream device is active. There is
no time limit on downstream device becoming active.

3708 receives CR from downstream device.
Port activation is complete.

Active communication protocol is handled the same as with FDX communication facility with PRTS.
Both HDX and FDX control units may be defined.

Figure 2-13. Asynchronous EIA 422A Line Activation

SDLC Link Activation PRTS

1

DTR ——'

DSR

2

3

RTS ———I

CTS
UA
TxD X73’

RxD ’

N =

N G bW

4

i NRM |
X‘93’

3708 is activated - DTR is activated.

3708 waits up to three seconds for DSR to be presented (if 3708 is configured for LINE TYPE = L) or
3708 holds DTR up until DSR is presented (if 3708 is configured for LINE TYPE = D).

3708 activates RTS.
Modem presenrts CTS - When 3708 has data to transmit, CTS must be presented within nine seconds.
3708 receives SNRM from host.

3708 transmits flags for two msec. then UA is transmitted to host. Two msec. guarantees flags are
presented before data.

UA transmission is completed.

Note: TxD returns to mark when NRZ.
TxD remains at last bit value when NRZI.

Figure 2-14. SDLC Link Activation PRTS
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SDLC Link Activation Controlled RTS

2-24

1

DTR —J

DSR
RTS
CTS
UA
TxD X738

RxD

N

N O b~ ®

8
9

2

3708 is activated - DTR is activated.

3708 waits up to three seconds for DSR (if 3708 is configured for LINE TYPE = L) or 3708 holds DTR
up unti!l DSR is present (if 3708 is configured for LINE TYPE = D).

3708 receives SNRM from the host.
3708 activates RTS and waits up to nine seconds for CTS.
Modem presents CTS.

3708 transmits two msec. of flags followed by UA. Two msec. guarantees flags are presented
before data.

3708 finishes transmission of UA and transmits flags for four msec.

Note: TxD returns to mark when NRZ.
TxD remains at last bit value when NRZI.

3708 drops RTS.

Modem drops CTS.

Figure 2-15. SDLC Link Activation Controlled RTS
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Asynchronous Line Operation —HDX Communication Facility — HDX Control Unit

DTR —l

DSR

B

RTS

cTs
1
bCD 2 5 13
TxD | S
X 8 9 10
RxD

3708 has data to transmit.
After ensuring that DCD is not present, 3708 activates RTS.

1
2
3 3708 waits up to 40 seconds for CTS - modem activates CTS.
4 3708 transmits data.

5

3708 completes transmitting data and sends four DEL characters, X‘7F’, to ensure that characters
are received by remote device before remote device loses DCD.

6 3708 drops RTS.

7 Modem drops CTS.

8 3708 begins receiving data - DCD has been presented by modem.

9 3708 has data to transmit to remote device, waits for line turnaround.
10 3708 receives line turnaround and waits for DCD to drop.

11 DCD drops.

12 3708 activates RTS.

13 Modem presents CTS.

14 3708 transmits the number of DEL characters X'7F’ specified in the configuration for line quiet
time, followed by data. Line quiet time allows line to quiesce after turnaround from remote device.

Figure 2-16. Asynchronous Line Operation - HDX Communication Facility - HDX
Control Unit
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Asynchronous Line Operation — FDX Communication Facility, PRTS, HDX Control Unit

DTR =

DSR =i
1

rs —
2 3
CTS -———J

4 8
TxD e
5 6 7
RxD I
1 3708 activates RTS at line enable time <PRTS>.
2 3708 has data to transmit - CTS is monitored and must be presented within 40 seconds.
3 Modem presents CTS.
4 3708 transmits data.
5 3708 begins receiving data.
6 3708 has data to transmit. Data is held pending line turnaround.
7 Receive operation completes, 3708 receives line turnaround characters.
8 3708 transmits data.

Figure 2-17. Asynchronous Line Operation - FDX Communication Facility, PRTS, HDX
Control Unit
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Asynchronous Line Operation — FDX Communication Facility, PRTS, Echoplex (FDX or
HDX CU)

DTR —I

DSR —

RTS ———J
CTS ————I

TxD

RxD

3708 begins receiving data.
3708 echoes data.
3708 has "host” data to write, but if HDX control unit or Echoplex is configured, waits until receive
operation is complete before transmitting. If characters have been received, the 3708 waits for
receive to complete, only if HDX control unit is configured.
Note: Echoplex forces the 3708 to operate as an HDX control unit.

4 Terminal sends turnaround character to 3708.

5§ 3708 completes echo of receive data.

6 3708 transmits “host” data.

Figure 2-18. Asynchronous Line Operation - FDX Communication Facility, PRTS,
Echoplex (FDX or HDX CU)
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Asynchronous Line Operation — ’FDX Communication Facility PRTS — FDX Control Unit
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DTR —I

DSR =
1

RTS —-——l 3

P

2 4 6 8

TxD

RxD

3708 activates RTS at line enable time.

3708 has data to transmit, waits up to 40 seconds for CTS.
CTS is presented to 3708.

3708 begins transmitting data.

3708 receives data from remote device.

3708 finishes transmitting data.

3708 has more data to transmit.

0 N O g A WO N =

3708 transmits data even though it is receiving data because this control unit is defined as FDX.

Figure 2-19. Asynchronous Line Operation - FDX Communication Facility PRTS - FDX
Control Unit
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Chapter 3. SDLC and SNA Communication

This chapter provides helpful information for the system analyst and the system
programmer establishing host-to-3708 communication using Systems Network
Architecture (SNA) protocols. A knowledge of the Network Control Program
(NCP) and IBM access methods is assumed.

The topics discussed in this chapter are:

Helpful publications
SDLC transmission frames
SDLC Inactivity Timeouts
SNA sessions.

Helpful Publications

The following publications provide information to help the programmer for the host
plan the use of SNA commands and access method macros:

VTAM:

ACF|/VTAM General Information, GC27-0608
ACF/VTAM Programming, SC27-0449
ACF/VTAM Reference Summary, SX27-0027
ACF|VTAM Operation, SC27-0612
ACF|VTAM Messages and Codes, SC27-0614.

NCP:

IBM 3704/05 Principles of Operation, GA30-3004

IBM 3725 Communications Controller Network Control Principles of Operation,
GA33-0013

Network Program Products: Planning, SC23-0110

ACF|INCP Customization, LY30-5571.

SNA:

SNA Concepts and Products, GC30-3072

SNA Technical Overview, GC30-3073

Systems Network Architecture Format and Protocol Reference Manual:
Architecture Logic, SC30-3112

SNA Reference Summary, GA27-3160.

SDLC:

IBM Synchronous Data Link Control General Information, GA27-3093.
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SDLC Transmission Frames

Transmission between an SNA host and the 3708 takes place according to a
predefined frame format that consists of the following sequence of bytes:

Flag (F) Sequence 1 byte X'7E")

Secondary Station Address (A) 1 byte

Control (C) Field 1 byte

Information (I) Field Up to 256 bytes of message data, plus header
information

Frame Check Sequence (FCS) 2 bytes

Flag (F) Sequence 1 byte (X'7E")

When sending or receiving over an SDLC link, the 3708 supports modulo-8 mode;
that is, the 3708 can accept or transmit up to seven frames at a time.

Data link control for the 3708 is identical to that discussed in IBM Synchronous
Data Link Control General Information, GA27-3093, with the exception that the Set
Normal Response Mode command causes the 3708 to reset from an Activated
Physical Unit (ACTPU) to a Deactivated Physical Unit (DACTPU). All sessions
must be restarted by the sequence starting with ACTPU.

Normal Response Mode

The 3708 functions in two link operating modes: normal response mode (NRM) and
normal disconnect mode (NDM). The 3708 can initiate transmission only as a result
of receiving from the SNA host a frame that contains the P (Poll) bit set to 1.

Single or multiple frames may be sent. The last frame (or a single frame)
transmitted by the 3708 in response to a command received with the P bit set to 1
must have the F (Final) bit set to 1. When the 3708 has completed a transmission, a
new transmission cannot be initiated until a subsequent frame is received from the
SNA host that contains the P bit set to 1. A response transmission initiated by the
3708, which requires acknowledgment from the SNA host, is repeated each time the
SNA host polls until the acknowledgment is received. There is no limit to the
number of transmissions. Responses that require acknowledgment from the
communications SNA host are information (I) frames, frame reject (FRMR), and
receive ready (RR) when transmitted with the F bit set to 0, to report clearing of a
busy condition.

Normal Disconnect Mode

3-2

When in NDM, the 3708 cannot accept or transmit I or supervisory (S) frames. Any
I or S frames received by the 3708 is ignored and responded to with a disconnect
mode (DM). Nonsequenced responses are not transmitted unless the 3708 is
solicited to reply. Invalid or nonimplemented commands received in NDM cause the
3708 to transmit a DM response at the next response opportunity. DM can be
retransmitted until a set normal response mode (SNRM) command is received.
Command reject conditions are not present in NDM.
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SDLC Station Address
The SDLC station address is a 1-byte address that must be selected in the customer
configuration. This address must correspond with the Station Address parameter
configured in the 3708. An SDLC station address of either X'00' or X'FF' cannot
be assigned.

Control Field

The control field designates the frames as supervisory (S), nonsequenced (NS), or
information (I).

Supervisory Commands
The 3708 supports only the supervisory commands Receive Ready (RR) and Receive
Not Ready (RNR).

The control field formats are:

Bits 012 3 4 5 6 7
RR Nr P/F 0 0 0 1
RNR Nr P/F 0 1 0 1

Where: Nr = the sequence number of the next I frame that the 3708 expects to
receive.

The 3708 transmits RNR when it cannot accept further data from the link.

When the reported RNR condition is cleared, the 3708 transmits an I frame or RR
with the F (Final) bit on after a frame with the P (Poll) bit on is received.

If the 3708 has received an RNR, an I frame is not transmitted until an RR or I
frame with the poll bit on is received.

The transmission or receipt of an NS frame does not indicate the RNR condition
has cleared. (NS is the sequence number of the next I frame that the host expects.)
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Nonsequenced Commands and Responses
The following nonsequenced commands and responses are supported by the 3708:

Command/Response C-Field Hex Code
Set Normal Response 100P0OO011 93
Mode (SNRM) Command 01234567
Disconnect 010POO11 53
(DISC) Command 01234567
Unnumbered Acknowledgment 011F0011 73
(UA) Response 01234567
Disconnect Mode 000F1111 IF
(DM) Response 01234567
Frame Reject 100F0111 97
(FRMR) Response 01234567
Test Command/Response 111PFO011 F3
0123 4567
Exchange Station ID 101PF1111 BF
Command/Response 0123 4567

The SNRM command sets the 3708 in Normal Response mode. Receipt of SNRM

The DISC command sets the 3708 in NDM.

The UA response is sent by the 3708 to acknowledge receipt and acceptance of an
SNRM or DISC command.

The Test command is used to initiate one round-trip transmission of test data both
in NRM and NDM. The 3708 returns the Test response.

The Disconnect Mode (DM) response is sent by the 3708 in normal disconnect mode
(NDM) to request online status. DM is sent in response to any command except
Test and exchange identification (XID).

The FRMR response is implemented by the 3708 as described in IBM Synchronous
Data Link Control General Information, GA27-3093. The FRMR is sent in response
to any poll until an SNRM or DISC is received to reset the 3708

The XID command and response contains additional data beyond the C byte. The
3708 responds to the XID command in NRM or NDM, except when an FRMR
condition exists, in which case the FRMR response takes precedence over XID. The
additional data of the XID response consists of 48 bits defined as:

Bits Meaning

0-3 ID format B'0000'
4-17 PU type B'0010*
8—15 Self-description X'00'
1627 X'04B'

28—47 Terminal ID = 0
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Information Field

The 3708 normally sets the terminal ID field of the XID response to 0. However, if
nonstandard operating bit 11 is set to 1, the 3708 sends the last 5 nibbles of the
serial number. This function gives host programs the ability to distinguish between
individual 3708s in a network.

The information frame is used to transmit message data. When transmitted, the I
frame contains a maximum of 256 bytes of RU message data preceded by 6 bytes of
transmission header (TH) and, optionally, 3 bytes of request/response header (RH).
For more information, see “SNA Commands” on page 3-15.

Sequence Error Recovery Procedures

Abort Function

A sequence error occurs when the 3708 receives an I frame with an incorrect NS
sequence count and valid frame check sequence (FCS) bytes. The 3708 does not
accept the I frame that caused the sequence error and rejects all following I frames
until an I frame is received that contains the correct NS value. The sequence error
condition is then reset.

The 3708 transmits I frames in the sequence indicated by the last NS count received,
which may include retransmission of previously transmitted I frames that have not
been acknowledged.

All I frames are transmitted in contiguous sequence according to the NS value
within the constraints of the modulo count.

The abort function is used by the SNA host or by the 3708 when a frame being
transmitted is to be discarded. The abort function is performed by transmitting
eight contiguous 1 bits with no 0 inserted as soon as possible after an abort situation
is recognized. No FCS is transmitted. When, for example, the 3708 receives seven
contiguous 1 bits, it discards the aborted frame. The 3708 uses the abort function
when an equipment malfunction causes an incorrect transmission.
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SDLC Inactivity Time Out

The 3708 supports the use of an inactivity timeout on its SDLC links. The timeout
is defined in half seconds and can be set to 0 or any number between 60 and 16383.
Zero is the default. If you enter a number between 0 and 60, the 3708 displays an
error message stating that the input is invalid.

The SDLC Inactivity Time Out option is useful in providing host system backup in
environments where constant availability of a host is required. It is often difficult to
determine whether the upstream connection is still active because certain cabling
configurations and modems always present active EIA 232C leads to the 3708 even if
the host is not active. Specifying an SDLC Inactivity Timeout value other than zero
allows the 3708 to detect host failures independent of cabling and modem
configurations.

How the Timer Works

3-6

The timer starts when the SDLC link enters an information transfer state, that is,
when a valid SNRM has been received. The length of the timer is half that of the
SDLC Inactivity Time Out value. While it is in an information transfer state, the
3708 checks if any valid frames are received. Frames with errors, such as FCS
errors, are not considered valid frames.

The link is declared inactive if two consecutive timers expire and the 3708 has not
received at least one valid frame. Because the 3708 checks for valid frames only
after a timer expires, it can take a length of time equal to one or one and a half
times the SDLC Inactivity Time Out value before the SDLC link is declared inactive.
When the SDLC link is declared inactive, the 3708 does the following:

¢ Notifies users that the host connection is lost

¢ Disconnects all downstream ports connected to the SDLC line that exceeds the
timer

¢ Generates an error log entry

¢ Generates and stores an alert A101.

When the SDLC link exits the information transfer state, the timer stops.

Whenever the upstream SNA connections are lost because of a malfunction, the
terminal users are notified by a short message. The message consists of the current
3708 ID line followed by the HOST UNAVAILABLE, RETRY LATER message. The port is
then disconnected.

For users operating in protocol conversion mode, the screen is cleared before the
message is displayed.
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| Backing Up an SNA Host Link

| The SDLC Time Out options can be used to backup an SNA host link. You can
| define two SNA host links but allow users access only to the primary link. When
| the primary link fails, the 3708 can activate the secondary or backup link

| automatically.

| To define a backup system, do the following:

1. Define two SNA host links.

2. Define a nonzero SDLC Time Out value for both hosts.

3. Define all ports that have access to the backup system in the display source
fields of both SNA hosts. (Printers can only be assigned to one host and,
therefore, cannot be backed up.)

4. Allow the port access to only the primary host by suppressing the Host Selection
(C3) screen for that port or by excluding all of the 3708’s logon screens.
(Excluding all logon screens prohibits control terminal access.)

If two LUs are defined for one port, the 3708 assigns the port to the first LU that
becomes active. An LU is considered active when the 3708 receives and positively
responds to its ACTLU command. To ensure that the port is assigned to the
primary host, activate the primary host and allow it to transmit its ACTPU and
ACTLU commands before activating the secondary host. The secondary host can be
activated after the primary or when the primary fails. ACTPU and ACTLU
commands from the secondary host receive positive responses, but the device is
treated as if it is turned off.

If the primary host fails and the SDLC Time Out value is exceeded, the 3708 notifies
all displays attached to that host that the link has failed. It sends the message HOST
UNAVAILABLE, RETRY LATER. (Users linked through a switched line are disconnected
and must dial into the 3708 port again.) If the secondary host is active, the 3708 can
switch displays to the secondary host. For displays defined in the secondary host’s
source display list, the 3708 transmits a NOTIFY (power on) to the secondary host
and allows the displays to attach to the new host.

| When the primary host becomes active again and transmits ACTPU and ACTLU
| commands to the 3708, the secondary host can:

| ¢ Relinquish control.

| The secondary host relinquishes control by transmitting a DACTPU or

| DACTLU command. The DACTPU command disconnects all devices

| connected to the secondary host and switches all displays to the primary host. A
| DACTLU command switches only those displays attached to the 3708 port

| associated with the LU to the primary host. Users linked through a switched

| line must dial into the 3708 port again before they can connect to the primary

| host.

| ¢ Become the new primary host.

! If the two hosts are completely interchangeable, the primary host can be used to
l backup the secondary host.
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SNA Sessions

Before communication can begin between a host application and the 3708, a set of
logical SNA connections, called sessions, must be established to control the exchange
of data and control information.

At the host system, the access method provides the System Services Control Point
(SSCP) function for all sessions that are established with the 3708. The SSCP
maintains information that allows an application to establish and maintain a session
with a 3708. For 3708 operations, the host always contains the Primary Logical
Unit (PLU), and the 3708 always contains the Secondary Logical Unit (SLU).

The sessions that must exist between the host system and the 3708 before an
application program and the 3708 can exchange information are the following:

SSCP-PU (access method—3708 Physical Unit (PU))
SSCP-PLU (access method—host program)

SSCP-SLU (access method—3708 SLU)

PLU-SLU (host program—3708 SLU) (referred to as LU-LU).

The following sections discuss the sessions individually and identify how they are
established and terminated. The SNA commands that establish and terminate the
sessions are identified. SNA commands are discussed in detail under “SNA
Commands” on page 3-15.

SSCP-PU Session

Before establishing the SSCP-PU (access method—3708 Physical Unit) session, the
physical transmission connection to the host must be established.

The SSCP-PU session must be cstablished before the SSCP-SLU or LU-LU sessions.
When the network operator activates a specific 3708, the access method issues an
ACTPU command to the 3708. A predefined start procedure for the access method
may also request the activation of specific 3708 network conversion units. The
SSCP-PU session is the first session established between the host system and the
3708.

The SSCP-PU session is terminated when the network operator deactivates the 3708.
When all SSCP-LU sessions for the network conversion unit have been terminated,
the access method issues a Deactivate Physical Unit (DACTPU) command that
terminates the SSCP-PU session.

SSCP-Secondary LU Session

When the SSCP-PU session is established, an activate command is issued by the
access method to establish the SSCP-SLU session. The access method issues an
Activate Logical Unit (ACTLU) command for the appropriate SLU or SLUs in the
3708. The SSCP-SLU session must be established before the LU-LU session.

The SSCP-SLU session is terminated when the access method sends a DACTLU
command to the specified 3708 SLU.
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PLU-SLU Session

This section describes how to initiate and terminate LU-LU sessions.

Initiating an LU-LU Session

Four types of LU-LU sessions are supported by the 3708:

Type 1 (LU type 1 SCS)

Type 1 (LU type 1 NTO)

Type 2 (LU type 2)

Type 3 (LU type 3)

The device attached to the 3708 is defined to the 3708 as
a printer and the data stream is controlled by SNA
character string (SCS) characters. The 3708 is operating
in protocol conversion mode.

The device attached to the 3708 is operating as a TWX
33/35 NTO device and is defined to the 3708 as either a
keyboard/display or a keyboard/printer. The 3708 is
operating in protocol enveloping mode.

The device attached to the 3708 is defined as a
keyboard/display, and the data stream is 3270. The 3708
is operating in protocol conversion mode.

The device attached to the 3708 is defined as a printer
and the data stream is controlled by 3270 data stream
compatibility (DSC) mode format. The 3708 is operating
in protocol conversion mode.

The SNA BIND command (byte 14) is used to differentiate between type 1, 2, or 3
sessions. If a type 1 BIND is received, LU type 1 SCS and LU type 1 NTO are
differentiated by the device type defined to the 3708. For a display, the mode
selection of Dynamic allows it to operate as LU type 1 NTO or LU type 2
depending on the SNA BIND byte 14.

The manner in which an LU-LU session may be initiated depends on the type of

session being started:

¢ An LU type 1 SCS or LU type 3 DSC session must be initiated by the PLU.

Both of these session types support printers only. Printers cannot initiate

sessions.

* An LU type 2 session may be initiated by either the PLU or SLU.

The LU type 2 session supports keyboard displays. Sessions can be initiated by
the terminal operator or from simulated logon procedures defined at the host.

¢ An LU type 1 NTO session may be initiated by either the PLU or SLU.

The LU type 1 NTO session supports both keyboard displays and keyboard
printers. Sessions can be initiated by the terminal operator or from simulated
logon procedures defined at the host.
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Example of Establishing a Session
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The command flow sequence required to establish a session is summarized in
Figure 3-1 on page 3-11. The command flow nomenclature is generalized and
access method specific macro names are not used. The example illustrates the
connection process to one 3708 SLU and includes the following assumptions:

* No sessions are originally activated between the host and the 3708.

* The device connected to the 3708 is a keyboard display.

¢ No 3708 logon screens have been suppressed.

e The 3708 port has been defined for autobaud/autoparity and has a port
password defined.

The access method sends the ACTPU command to establish the SSCP-PU session
#1. (See #1 in Figure 3-1 on page 3-11.) An ACTLU command #2 is then sent to
establish the SSCP-PLU and SSCP-SLU sessions. Typically, the SSCP would send
an ACTLU command for each of the LUs defined for the 3708 in the host
generation.

After transmitting a positive response to the ACTLU command, the 3708 sends a
NOTIFY command #3 to the SSCP. This command tells the SSCP that although
the LU in the 3708 has been activated, the device attached to that LU is not
available for use (powered off). The 3708 SLU considers all devices powered off
until a host selection is made.

After the display terminal operator has logged on to the 3708 #4, the 3708 transmits
another NOTIFY command #5 to inform the SSCP that the display is active and
ready to communicate with a host application. The 3708 transmits the NOTIFY
immediately after the terminal operator has made a host selection.

If all 3708 logon screens are excluded, the NOTIFY (power on) is transmitted when
the 3708 detects that the downstream device is powered on. If the Host Selection
screen (C3) is suppressed, the NOTIFY (power on) is transmitted after the terminal
type is determined.

If an SSCP Good Morning message, such as the VTAM USS message 10, is defined in
the host, the SSCP message is transmitted through the 3708 to the display #6. This
message, if defined, displaces the 3708 Logon Indication (C4) screen.

Note: If VTAM transmits the message 10 before the 3708 sends NOTIFY (power
on), the 3708 rejects the message with a negative response (X'0831").

The network is now ready for LU-LU sessions to be established.
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Host System

Host
Application
Program
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EEEE——

ACTLU

(SSCP-PLU)
+RSP

Logon Exit
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Method
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ACTPU (SSCP-PU) >
+ RSP (ACTPU)
ACTLU (SSCP-SLU)
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+ RSP (NOTIFY)
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>
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5
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SDT (LU-LU) >
+ RSP (SDT)
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Figure 3-1. Establishing a Session with a 3708
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An LU-LU session is started by the host application program when it issues the
BIND request. The LU-LU session may be initiated by the host application
program (for example, acquiring the terminal or by a simulated logon) or by the
display terminal operator #7 (a character-coded logon). If a character-coded logon
is received by the access method, the SSCP translates the logon request and
schedules a logon exit #8 for the PLU. After the PLU receives control at the logon
exit, or when the PLU acquires the terminal, the PLU passes an open session request
to the SSCP #9 which results in an SNA BIND #10 being passed to the 3708 SLU.
The 3708 examines the session parameters of the BIND and, if they are acceptable,
allows the session to be established by sending a positive response to the BIND
command. See “BIND Check” on page 3-24 to verify acceptable session
parameters. If the session parameters are not acceptable, the 3708 rejects the BIND
command by returning a negative response (X'0821'), indicating that the session
parameters are invalid.

Once accepted, the BIND determines the basic LU-LU session characteristics (LU
type 1, LU type 2, or LU type 3). The 3708 also uses the device type defined in its
configuration to distinguish between the two LU 1 types (LU type 1 SCS and LU
type 1 NTO).

After the BIND command has been accepted with a positive response, the host
program can issue the Start Data Traffic command #11 to allow data traffic to flow
for the session.

Terminating an LU-LU Session

3-12

LU-LU sessions can be terminated in the following ways:

¢ The PLU can terminate an LU-LU session by requesting that the SSCP close the
session. The SSCP then sends an UNBIND command to the 3708 SLU. The
UNBIND terminates the LU-LU session.

¢ LU type 2 sessions can be terminated by the display operator in two ways:

1. The display operator may inform the PLU, for example, by a logoff request
(on the LU-LU session), that termination is desired. The PLU then
terminates the session by transmitting an UNBIND command.

2. The display operator changes from an LU-LU session to an SSCP-SLU
session by using the System Request key sequence and enters a logoff
message. If the logoff message is conditional, the SSCP passes the logoff
request to the PLU. If the logoff message is unconditional, the SSCP
transmits an UNBIND command to the 3708 SLU.

e LU type | NTO users may log off their applications by issuing a system request
simulation string followed by their application’s logoff sequence. These strings
are defined in the 3708 configuration (the default is 99999).

* A PLU may close the session in an orderly fashion by issuing a Shutdown
command. When the host program issues the Shutdown command, the 3708
returns the Shutdown Complete command after completing any outstanding
operation and entering the Between Bracket state. The PLU must close a
bracket with end bracket before the Shutdown command is effective.

e If an ACTLU (Cold) command is received from the SSCP while an LU-LU
session exists, the 3708 terminates the LU-LU session and reset the SSCP-LU
session. (ACTLU (ERP) commands do not terminate the LU-LU session.)
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3708 Sessions

This section describes the LUs that can be associated with 3708 ports and describes
how the LUs are defined.

3708 Session Components
Each downstream port on the 3708 can have up to three LUs associated with it. See

3-2 for an example.

SNA Host A SNA Host B

PU #1 PU #2

1 3
LU #1 LU #2 LU #3
Display Display Printer
— — — Indicates that LU # 3 can go to either host, but not both.

Figure 3-2. Maximum Number of LUs Associated with each 3708 Downstream Port

The LU #1 is used for communication with SNA host A and is associated with the
3708 PU defined for SNA host A. The LU #2 is used for communication with SNA
host B and is associated with the 3708 PU defined for SNA host B. The LU #3 is
used for printer communication when the downstream device has been defined to the
3708 for MLU support (keyboard/display with printer). It is associated at
configuration time either with host A or host B, but not both.

All three of these LUs may be activated at the same time; however, only two (one
display and one printer) may be bound (that is, in communication with a host
application). Downstream devices can be bound to either SNA host A or SNA host
B but not both at the same time. The LU associated with the MLU printer can be
bound to either host A or host B. Although, in an MLU configuration, the printer’s
LU does not become bound unless its associated display is bound as an LU type 2.
The MLU printer is not required to be bound to the same SNA host as its
associated display.

With two SNA hosts defined, the 3708 can support up to 24 active LUs with as
many as 16 of those LUs bound and in communication with host applications. With
one SNA host defined, the 3708 can support as many as 18 active LUs with all 18
LUs capable of being bound and in session with host applications.
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Associating 3708 LUs with Host LUs

3-14

Each 3708 LU is defined by an SNA LU device number. This number can be
defined by the 3708 control terminal operator and is stored in the 3708
configuration. The control terminal operator can define the SNA LU device number
for each of the three LUs associated with downstream 3708 ports.

The 3708 associates the SNA LU device number with two less than the LU address
defined at the host (DAF"'). For example, if the host generation defines the address
of an LU as 2, the corresponding LU in the 3708 has an SNA LU device number of
0. The default SNA LU device numbers in the 3708 configuration are listed in the
following table. The default LU device numbers are provided as if a
display-with-printer were configured for each port.

Port A Host B Host Printer
1 00 00 10
2 01 01 11
3 02 02 12
4 03 03 13
5 04 04 14
6 05 05 15
7 06 06 16
8 07 07 17
9 08 08 18
10 09 09 19

SNA LU device numbers may range from 00 to 31 and may be assigned to any port.
The control terminal operator, however, must ensure that:

e All SNA LU device numbers assigned to a particular host are unique.

e All SNA LU device numbers assigned to MLU printers are unique and different
from those SNA LU device numbers assigned to Host A or Host B.

Note: Device numbers should be unique. The 3708 does not check for duplicates.
Duplicate device numbers can cause unpredictable results.
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SNA Commands

This section describes the format of SNA commands and describes how the 3708
processes these commands.

Transmission Formats
The host program and the 3708 communicate using half-duplex/flip-flop or
contention send/receive protocols. When the host program or the 3708 is
transmitting data, it assumes the role of the sending LU. The LU to which the
transmission is directed is the receiving LU. An LU is the logical entity that
communicates on behalf of an end user (such as a terminal or application program).
The term outbound refers to transmissions from the host to the 3708. The term
inbound refers to transmissions from the 3708 to the host.

The portions of an SNA transmission between the host and the 3708 are:

Transmission Header (TH)
This header contains format identification, mapping fields, an
expedited flow indicator, the destination address (DAF'), the origin
address (OAF"'), and a sequence number.

Request/Response Header (RH)
This header describes the type of message being transmitted and
contains indicators that control SNA protocols.

Request/Response Unit (RU)
This unit contains the data or commands that flow in the transmission.
A Null RU is an RU that contains no data.

The 3708 communicates with an SNA host system by means of a teleprocessing
network that uses the synchronous data link control (SDLC) transmission format.
See “SDLC Transmission Frames” on page 3-2 for information about SDLC.

Transmission Header
The 3708 supports FID2 transmission headers (TH). The transmission header
consists of 6 bytes. The following table describes the transmission header.

TH Byte Bits Description
0 0-3 Format Identification (FID)
4-5 Mapping Field (MPF)
6 Reserved
7 Expedited Flow Indicator (EFI)
1 0-7 Reserved
2 0-7 Destination Address Field (DAF')
3 0-7 Origin Address Field (OAF')
4-5 Sequence Number; ID number on expedited flow
request and responses
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The 3708 handles transmission headers received on outbound requests in the
following ways:

s All reserved parameters are ignored on requests.

e The 3708 supports outbound segmenting for FM data in the MPF.

¢ The expedited flow indicator identifies normal (0) or expedited (1) flow requests.

¢ The 3708 supports the following requests as outbound expedited flow requests

when EFI=1:

RU Category
Session Control (SC)

Network Control (NC)
Data Flow Control (DFC)

Function Management Data
(FMD)

Expedited Request

ACTPU, DACTPU, ACTLU,
DACTLU, BIND, UNBIND,
CLEAR, SDT

Not Supported
SIGNAL, SHUTDOWN
Not Supported

¢ The 3708 supports the following requests as outbound normal flow requests

IBM 3708 Description

when EFI=0:

RU Category
Session Control (SC)

Network Control (NC)
Data Flow Control (DFC)

Function Management Data
(FMD) on PLU-SLU

Function Management Data
(FMD) on SSCP-SLU

Function Management Data
(FMD) on SSCP-SPU

Normal Request
Not Supported

Not Supported
CANCEL, BID, CHASE
Any Request

Any Request in SCS format

REQMS, NMVT



Supported SNA Commands
The RU category, flow (expedited or normal), and the direction of flow for each
SNA command on a session are shown in the following table. Details of the
processing for each command follows the table.

Command Type Flow SSCP-PU | SSCP-SLU| PLU-SLU
ACTPU SC E -

ACTPU ERP | SC E -

DACTPU SC E -

ACTLU SC E -

ACTLU ERP | SC E -

DACTLU SC E -

BIND SC E -
UNBIND SC E -
SDT SC E -
Clear SC E -
Cancel DFC N ——
Chase DFC N -
LUSTAT DFC N -
SHUTD DFC E -
SHUTC DFC N «
RTR DFC N -
BID DFC N -
Signal DFC E -
Data FMD N -
REQMS FMD N -

RECFMS FMD N «

NMVT FMD N -

NOTIFY FMD N -
TERM-SELF | FMD N “

Activate Physical Unit (ACTPU)
The ACTPU command is sent by the access method to establish the SSCP-PU
session with the 3708. The SSCP-PU session is established when the 3708 returns a
positive response to the ACTPU command.

The ACTPU command can be transmitted when the SSCP-SLU and LU-LU
sessions are active, for example, when an NCP restart procedure occurs. When the
3708 receives the ACTPU command, all active sessions are terminated immediately
unless ACTPU ERP is specified. The 3708 returns a positive response to the
ACTPU command and the SSCP-PU session is reestablished.
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An ACTPU ERP can be sent to the 3708 to activate or reset the SSCP-PU session
without disrupting the LU-LU or SSCP-LU sessions associated with the 3708 PU.

Deactivate Physical Unit (DACTPU)

When the 3708 receives the DACTPU command, the SSCP-PU session and all of the
LU-LU and SSCP-SLU sessions associated with the PU are terminated. All
downstream 3708 devices are disconnected. If a command other than ACTPU is
received after a positive response has been returned for the DACTPU command, the
3708 returns a negative response with sense data indicating PU not active (sense
code X'8008").

Activate Logical Unit (ACTLU)

An ACTLU command is sent by the access method to establish the SSCP-SLU
session with each 3708 SLU. The SSCP-SLU session is established when the 3708
returns a positive response to the ACTLU command. The SSCP-PU session must be
established before the receipt of ACTLU.

If the 3708 receives a command other than ACTPU, ACTLU, or DACTPU after a
positive response has been returned to the ACTPU command, a negative response is
returned with sense data indicating LU not active (sense code X'8009'). If a
DACTLU is received before the SSCP-LU session is established, the 3708 returns a
negative response with a sense code of X'0816°.

The SLU in the 3708 can be activated even if the downstream device is not powered
on or attached. The 3708’s ACTLU response indicates power off (resource
unavailable) status. A NOTIFY command is sent to indicate that the downstream
device is available for use. Downstream devices are available for use when the
devices are powered on and a host selection has been made. For EIA 232C devices,
the 3708 detects a power on by transitions on the EIA 232C leads. For EIA 422A
devices, power on is determined by the receipt of a carriage return character. If all
3708 logon screens are excluded, a NOTIFY (power on) is transmitted to the host
only when the 3708 detects that the downstream device is powered on.

If an ACTLU command is received during an LU-LU session, the LU-LU session is
terminated unless the ACTLU specifies ERP and the downstream device is
disconnected. ACTLU ERP commands received during an LU-LU session reset the
SSCP-LU session but do not disturb the current LU-LU session and do not
disconnect the downstream device. ACTLU ERP commands received when no
LU-LU session exists are treated exactly as an ACTLU command.

Deactivate Logical Unit (DACTLU)

3-18

Receipt of this command terminates the SSCP-SLU session. If an LU-LU session
exists when the DACTLU command is received, the session is terminated.

If the 3708 has been configured for DISCONNECT = 4 or 5, the downstream
device is not disconnected on a DACTLU. When the 3708 receives a command
other than DACTPU, ACTPU, or ACTLU after a positive response has been
returned for the DACTLU command, a negative response is returned with sense
data indicating SLU not active (sense code X'8009').
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NOTIFY

The 3708 transmits a NOTIFY to advise the SSCP when a downstream device is
available for communication. By waiting to notify the SSCP until its downstream
devices are actually ready to communicate with a host application, the 3708 prevents
the access method from creating and maintaining unnecessary control blocks.
Resources are therefore requested from the access method only as required.

The format of the NOTIFY command is:

THO: X'2C! (Secondary — Primary, normal)
TH1: X'00"

DAF'": X'00'

OAF': Address of LU sending NOTIFY

SNF: X'0000'

RHO: X'0B! (Request FMD, formatted, OC)
RHI: X'80" (DRYD)

RH2: X'00'

RUO: X'81" Network Services

RUL: X'06" Session Service

RU2: X'20" Notify

RU3: X'0C! Vector key

RU4: X'06" Length

RUS: b'0000 00x1'

x = 0 Secondary unavailable, power off.
x = 1 Secondary available, power on.

RU6-7: X'0001°' LU-LU session limit
RUS-9: X'0000" LU-LU session count
RUI10: X'00! Reserved

After each ACTLU command, the 3708 transmits a NOTIFY (power off) command
to the SSCP. This command performs two tasks. It notifies the SSCP that the
downstream device is powered off, and it tests whether the access method supports
the NOTIFY command. A negative response to the NOTIFY command indicates
that the host access method does not support NOTIFY, and the 3708 does not
transmit any more NOTIFY commands to the host.

If the host access method supports NOTIFY, the 3708 transmits a NOTIFY
command in the following conditions:

* When the downstream device powers on and a host selection is made from the
3708’s host selection (C3) logon screen.

¢ When an EIA 232C device powers on and all 3708 logon screens are excluded.
¢ When the user enters a CR on a EIA 422A connected device.

e When the terminal type is determined either by user selection or 3708
configuration and the Host Selection (C3) logon screen is suppressed.

e When an UNBIND (0F) or a TERM-SELF (40) is generated by the 3708. The
UNBIND (0F) and TERM-SELF (40) are 3708 security features (see
“Transmission of UNBIND(0F) and/or TERM-SELF(40)” on page B-2) that
prevent dial-up users from gaining access to other user’s applications. After
transmitting the UNBIND (0F) or TERM-SELF (40), the 3708 transmits a
NOTIFY to the SSCP to notify the access method of a power off condition.
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BIND

3-20

The 3708 supports a negative response of X'0845' to a BIND when the downstream
device is unavailable. X'0845' is the sense code in operation following an ACTLU
until the port for the LU is active (device powered up) and a host is selected by the
terminal user.

The 3708 uses the positive or negative response to the NOTIFY to determine
whether the host can support the NOTIFY command. If NOTIFY receives a
negative response (X'1003'), the 3708 assumes the SSCP does not support the
NOTIFY command and sets the sense code to X'080A"' for a negative response to
BIND when the device is unavailable. The negative response X'080A' remains in
effect until another ACTLU is received. Following an ACTLU, the default response
code of X'0845"' is in effect.

This command is sent by the access method to request an LU-LU session between
an application program and a 3708 SLU. The 3708 returns a positive response to
establish the LU-LU session. When the session cannot be established, the 3708
returns a negative response with sense data that describes the reason the session was
rejected. See “SNA Sense Codes” on page 3-42.

The 3708 examines session parameters that are received in the BIND command. The
values required depend on the type of session established. See “BIND Check” on
page 3-24.

If the LU-LU session is not established and the 3708 receives a command other than
the BIND command that flows in the LU-LU session, a negative response is
returned with sense data indicating that no session is established (sense code
X'8005').

When a LU-LU session exists, that is, a BIND has been accepted, and the 3708
receives a subsequent BIND command for the LU, a negative response is returned
with sense data indicating function already active (sense code X'0805').

The following tables provide the suggested BIND settings and logmode table settings
for protocol conversion mode (LU types 1, 2, and 3) and protocol enveloping (for
TSO/VTAM, IMS/VS, and CICS/VS).
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BIND for Protocol Conversion (LU types 1 (SCS), 2, and 3 (DSC))

Byte

Value

Setting

Meaning

0

X'31!

Identifies RU as a BIND.

1

X'01'

BIND format and type. Ignored by the 3708

2

X'03’

Function Management Profile. Data flow commands and the
request/response protocols are like FM profile 3.

X'03!

Transmission Services Profile. TS profile 3 is conformed to.
Packing and sequence numbers are used with normal flow
transmission and data flow is controlled by the Clear and Start
Data Traffic commands.

X'91'
or

X'Al'
or

X'B1'

.XX..

Primary LU Protocols
Chaining:
1 = PLU sends single or multiple element chains
Request Mode Selection.
0 = Immediate request mode is used. Only one definite
response request outstanding at a time. Response must
be received before PLU can send the next RU.
Chaining Responses:
01 = PLU can request exception response
10 = PLU can request definite responses
11 = PLU can request definite or
exception responses.

Reserved

Compression Indicator. PLU cannot send compression. Must
be 0.

Send End Bracket Indicator (EB)
1 = PLU can send EB.

X'X0'

.XX.

Secondary LU Protocols ,

0 = 3708 can send only single element chains.

1 = Can send single or multiple element chains.

(O or1 for LU type 1 SCS OR 3; 1 for LU type 2)

Request Mode Selection.

0 = Immediate request mode. 3708 can issue request for
single definite response. Nothing sent until
response received.

Chaining Responses:

01 = 3708 will request exception response

10 = 3708 will request definite responses

11 = Definite or exception response.

(3708 will use exception request)

Reserved

Compression Indicator.

0 = 3708 cannot send compressed data

Send End Bracket Indicator (EB)

0 = 3708 cannot send EB.
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Byte

Value

Meaning

X'30'

~ Common Protocols

Reserved

Function Management Header usage:

0 = PLU and 3708 cannot exchange FM header

Bracket Usage

1 = Bracketed session is used. Both PLU and 3708 must use
bracket protocols.

Bracket Termination Protocol

1 = Bracket termination rule 1 is used.

Alternate Code Selection.

Both the PLU and 3708 must use EBCDIC.

Reserved.

X'80"

Common Protocols

Normal Flow Send/Receive Mode Selection

10 = This session uses half-duplex, flip-flop transmissions
(HDX-FF)

Recovery Responsibility

0 = PLU is responsible for error recovery.

Brackets First Speaker

0 = 3708 is always the first speaker.

Reserved

Contention Resolution

0 = Contention resolved in favor of the 3708

X'00'

00000000

Inbound pacing not supported by the 3708

X'XX!

00xxxxXxX

PLU to 3708 pacing value defining the number of RUs that can
be received by 3708 before a pacing response must be

returned. 0 = no pacing. If running LU type 1 SCS, this
parameter must not be zero.

10

X'XX!

Max RU size sent by SLU. Expressed as a mantissa (8 - F)
and an exponent of two by which the mantissa is multiplied.
Example - X'85' = 256. See RU lengths supported for
more information. If RU size is < 256, the 3708

rejects the BIND. Recommended size is X'85".

11

X'XX!

Maximum RU size sent by the PLU. If
size > 4096, 3708 rejects the BIND.
Recommended size is X'85'.

12,13

Ignored by the 3708

14

X'0x'

X'01' = LU type 1 SCS
X'02' = LU type 2
X'03' = LU type 3 DSC.

15-19

Ignored by the 3708

20

X'18'
X'20'
X'2B'
X'1B'

Default number of rows
24
32
43
27
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Byte Value Setting Meaning
21 Default number of columns
X'50" 80
X'84' 132
22 Alternate number of rows
X'18' 24
X'20" 32
X'2B' 43
Xl lB ] 27
23 Alternate number of columns
X'50' 80
X'84' 132
24 0....... Reserved
LXXXXXXX Session Screen Size
b'0000000' Base default = 24x80
b'0000010' Base Model 2 = 24x80
b'1111110' Extended default size.
Bytes 20 and 21 determine default screen size.
b'1111111" Extended default and alternate size.
Bytes 22 and 23 determine alternate screen size.
25+ Ignored by the 3708
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BIND Check

LU Type 1 (SCS) LU Type 2 LU Type 3 LU-Type1 NTO
Byte | Bit | Check Reject if Check  Reject if Check  Reject if Check  Reject if
l 0'3 C —.X'O' C -—|)('0l C —|X'O' C —-;X'O'
4-7 | C - X' C - X'1! C - X' C - X'
2,3 C -X'03' | C ~X'03' | C -X'03' | C -
X'03'
4 0 C b'0' | C b'0' | C b'0' | C b'0"
1 C b'1' | C b'1' | C b'l' | C b'1
23 | ¢C b'00' | C b'00' | C b'00' | C b'00"
4 C b'1' | C b'1' | C b'1' | C b'1"
5 NC NC NC NC
g C b'1' | C b'1' | C b'1' | C b1’
C b'0' | C b'0' | C b'0' | C b'0’
5 0 NC C b'0' | NC NC
1 C b'l! C b'1’ C b'l" C b'l!
23 | C b'00' | C b'00' | C b'00' | C b'00"
4 C b'1' | C b'1' | C b'1' | C b'1
5 NC NC NC NC
6 C 1| ¢ | C "1 | C b'l"
T ¢ b1t | C b1 | C b'1' | NC
6 0 NC NC NC NC
1 C b'1' | C b'1' | C b't' | C b'l"
2 C b'0 C b'0' C b'0" C b'0’
3 C b'0' | C b'0' | C b'0' | C b'0"
4 C b'l' | C b'1' | C b'l' | C b'l"
5T 1 NC NC NC NC
7 01 | C -b'10' | C - b'10' | C - b'10" | C b'11!
2 C b'1' | C b'1' | C b'1l’ or
3 C b'l' | C b'l' | C b'1 b'00"
47 | NC NC NC b'1
C b'1
NC
8 0-7 | NC NC NC NC
9 0,1 | NC NC NC NC
27 | ¢ X'0'* | NC NC NC
10 07 | C < 256 C < 256 C < 256 C < 256
11 07 | C > 4096 C > 4096 C > 4096 C > 32,767
12,13 NC NC NC NC
14 0-7 | C -X'01' | C -X'02' | C -X'03' | C -~ X'01"
15-19 NC NC NC NC
20-24 NC C screen size not C screen is not NC
supported by 1920 characters
terminal or port (model 2)
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LU Type 1 (SCS) LU Type 2 LU Type 3 LU-Type 1 NTO

Byte | Bit | Check Reject if Check  Reject if Check  Reject if Check  Reject if
25+ NC NC NC NC

C  Check

NC No check

B Bit

—  Logical Not

*

If Definite Response mode is not specified.

Recommended Logmode Table Settings for Protocol Conversion
LU Type 1: The suggested settings for the access method logmode table for LU type

1 (SCS):
Binary Bits
Byte Hex Code 01234567
0 31 00110001
1 01 00000001
2 03 00000011
3 03 00000011
4 Bl 10110001
5 BO 10110000
6 30 00110000
7 80 10000000
8 00 00000000
9 01 00000001
10 85 10000101
11 85 10000101
12,13 00 00000000
14 01 00000001
15,19 00 00000000
20,23 00 00000000
24 00 00000000
25 + 00 00000000

For NCP-based hosts, the recommended logmode settings for LU type 1 (SCS)

devices are:

MT3287 MODETAB
MODEENT

LOGMODE=SCS,
FMPROF=X'03',
TSPROF=X'03",
PRIPROT=X'B1"',
SECPROT=X'B0O',
COMPROT='3080",
RUSIZES='8585",

LUl PRINTER (SCS)

PSERVIC=X'010000000100000000000000",

PSNDPAC=X'01',
SRCVPAC=X'01"
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LU Type 2: The suggested settings for LU type 2 are the same as for LU type 1

(SCS) except:
Binary Bits
Byte Hex Code 01234567
9 00 00000000
14 02 00000010

For NCP-based hosts, the recommended logmode settings for LU type 2 model 2
devices are:

MT327X MODETAB

T3278M2 MODEENT LOGMODE=T3278M2, LU2 DISPLAY X
FMPROF=X'03', X
TSPROF=X'03", X
PRIPROT=X'B1"', X
SECPROT=X'BO', X
COMPROT=X"'3080", X
RUSIZES=X'8585", X

PSERVIC=X'020000000000185018507F00"
MODEEND
END

Note: PSERVIC values change depending on the model type being emulated.

LU Type 3: The suggested settings for LU type 3 (DSC) are the same as for LU
type 1 (SCS) except:

Binary Bits
Byte Hex Code 01234567
9 00 00000000
14 03 00000011

For NCP-based hosts, the recommended logmode settings for LU type 3 (DSC)
devices are:

MODEENT LOGMODE=DSC2K,  LU3 PRINTER (DSC) X
FMPROF=X'03', X
TSPROF=X'03", X
PRIPROT=X'B1', X
SECPROT=X'BO', X
COMPROT=X'3080", X
RUSIZES=X'8585', X
PSERVIC=X"'0300000000000C0'

MODEEND

END
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BIND for Protocol Enveloping

Byte

Value

Setting

Meaning

0

X'31'

BIND request code.

X'or'

BIND type and format. Ignored by the 3708.

X'03'

Function Management Profile.

X'03'

Transmission Services Profile.

Al w|

X'Bl'

Primary LU Protocols.

Multi-chain RUs allowed from Primary.
Immediate Request mode.

Definite or exception response.
Reserved

No compression

Primary may send end-bracket.

X'90!

Secondary LU Protocols

Multi-chain RUs allowed from Primary.
(Can also be 0)

Immediate request mode

Exception response

(Can also be 10 or 11)

Reserved

No compression

0 = Secondary will not send end-bracket.
(Can also be set to 1).

X'30'

Common Protocols
Reserved

No FM headers

Bracket reset state is BETB
Rule 1 (cond brkt term)
No alternate code
Reserved.

X'40'

Common Protocols continued.
Half-duplex contention

(Can also be 10)

Contention loser does recovery.
Secondary wins contention.
Reserved.

X'00'

Inbound pacing not supported.

X'00'

0 = no outbound pacing. Can be set to
any valid setting.

10

X'385!

Maximum inbound RU size = 256
RU sizes > 256 will be accepted;
RU sizes < 256 will be rejected.

11

X'8s!

Maximum outbound RU size = 256
3708 accepts a maximum RU length 32,767.

12,13

X'00!

Ignored by the 3708.
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Byte

Value

Setting Meaning

14

X'01"

LU session type; A type = 0 is treated as an LU type 1 by the
3708.

15-25

Ignored by the 3708.

In addition to a BIND type of 1, the 3708 also accepts a BIND type of LU type 0.
LU type 0 BINDs are treated exactly like LU type 1 NTO BINDs by the 3708.

Recommended Logmode Table Settings for Protocol Enveloping

UNBIND

3-28

For NCP-based hosts, the recommended logmode settings for LU type 1 (NTO)
devices are:

MODETWX MODETAB
TWX MODEENT LOGMODE=TWX,
FMPROF=X'03",
TSPROF=X'03"',
PRIPROT=X'B1"',
SECPROT=X'90",
COMPROT=X'3040",
SSNDPAC=X'00",
SRCVPAC=X'00",
RUSIZES=X'8585',
PSNDPAC=X'01", X
PSERVIC=X'010000000000000000000000"
MODEEND
END

X 3 XX X X X X X X

When the 3708 receives this command, it terminates the LU-LU session and may or
may not disconnect the downstream device.

Termination of LU-LU Session: When the 3708 receives this command, it terminates
the LU-LU session between a host program and a 3708 SLU. The LU-LU session is
terminated when the 3708 returns a positive response to the UNBIND command.
Depending on the disconnect option configured in the 3708, the downstream device
may or may not be disconnected. Six options are available in the 3708
configuration:

0 - Unconditionally disconnect device when an UNBIND is received.

1 - Do not disconnect device when an UNBIND is received.

2 - Disconnect the device if an UNBIND other than types 02 or 03 is received.

3 - Disconnect the device if an UNBIND other than types 01, 02, or 03 is received.

4 - Disconnect the device if an UNBIND other than types 02 or 03 is received.
However, do not disconnect on DACTLU.

5 - Disconnect the device if an UNBIND other than types 01, 02, or 03 is received.
However, do not disconnect on DACTLU.
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Clear

If the 3708 disconnects its downstream device, the following actions occur:

e Devices connected to a nonswitched line return to the first 3708 screen (if 3708
logon screens are not excluded).

* Devices connected to a switched line are disconnected. The user must dial again
to gain access to the 3708.

If the 3708 does not disconnect its downstream device, the end user returns to the
3708’s host selection screen (if the screen is not suppressed). Dial-up users are not
disconnected.

If logon screens are excluded and the downstream device is not disconnected (or no
host selection), the end user is returned to the SSCP-SLU session and may initiate
another session.

Options 4 and 5 are designed to be used with TSO, which transmits an
DACTLU/ACTLU sequence when the end user performs a normal logoff sequence.
If the 3708 logon screens are excluded, or the host selection screen is suppressed in
the 3708’s configuration, the 3708 ignores any data input by the user between the
DACTLU and the proceeding ACTLU.

Session Security: If the 3708 is configured to transmit an UNBIND for session
security, the 3708 transmits an UNBIND (0F) command to the host when users are
in session with their applications and power off their terminals or are abnormally
disconnected. The UNBIND (0OF) ensures that the session is terminated by the
network and prevents another user from dialing in to the same 3708 port and
gaining access to a previous user’s application.

Session security cannot be guaranteed by the 3708 if the host application maintains
resources over LU sessions or automatically reconnects the terminal when the
UNBIND (0F) or TERMSELF (40) is received.

When the 3708 receives a Clear command, it forces the data-traffic-reset state upon
the LU-LU session. Clear also causes the 3708 to initialize all inbound and
outbound transmission buffers. When data-traffic-reset state is activated for an
LU-LU session, only the following commands are valid for that session: UNBIND
and Start Data Traffic (SDT).

If a SDT command is received, a second CLEAR command can be accepted. Two
CLEAR commands in a row wiil not be accepted and are rejected with a negative
sense code of X'2009'.

Start Data Traffic (SDT)

This command allows FM data traffic to flow during an LU-LU session. The SDT
command must be issued after a BIND command has established the LU-LU
session. It is also sent after Clear to complete a session resynchronization sequence
with the 3708. SDT is valid only when the data-traffic-reset state is active for an
LU-LU session.

To complete a session resynchronization sequence, the host program must request
transmission of the SDT command from the access method.
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Cancel

Chase

When received, normal SNA use of this command directs the receiver to discard all
elements of the chained transmission being received. The Cancel command thus
serves to provide a proper termination for an otherwise incomplete chain.
Processing of a chained transmission is terminated when the Cancel command is
received. EB or CD may be sent with the command. A Cancel command received
between chains is rejected by the 3708 with a negative sense code of X'2002'.

When a chained transmission is in progress and the 3708 returns a negative response
to an element of that chain, the PLU should terminate that chained transmission and
issue the Cancel command if the last chain element has not already been sent to the
3708.

The 3708 transmits the Cancel command when the following sequence occurs:

1. Data is being received from the downstream device.
2. The 3708 enters buffer slowdown.
3. The 3708 has already transmitted part of a chain to the host.

The Cancel command directs the PLU to stop processing a chained transmission and
to discard all elements of the chain that have been received.

If the PLU returns a negative response for an element of a chain, the entire chain is
transmitted before the PLU response is examined. Cancel is not sent. The PLU
should discard all elements of a chained transmission after sending a negative
response.

Chase is used to confirm that all preceding requests have passed through the
network and have been processed. When this command is received, the 3708 returns
a positive response to the PLU, indicating all previous chains have been processed.

The PLU should complete or cancel the current chained transmission before issuing
the Chase command. When a chained transmission is sent with exception-only
responses requested, the Chase command can be used to verify that all responses for
that chain have been received. The EB or CD indicators can be issued with the
Chase command.

The BID command is sent by the PLU to a 3708 SLU to request permission to begin
a bracket. The use of the BID command avoids long chains of data using
transmission time and then being discarded because the SLU won bracket
contention. If the BID is accepted by the SLU, a positive response is returned and
the SLU goes to begin-bracket-pending state and waits for the request containing
BB.
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A 3708 SLU that is configured for between-bracket printer sharing can reject a BID
command by winning bracket contention for the following reasons:

¢ LU type 2

— The 3708 is already in bracket (INB), and a PLU protocol error exists. The
3708 responds with a negative sense code of X'0813"'.

— The operator has initiated an inbound data stream carrying Begin Bracket
(BB). The sense code returned is X'0813".

— An operator has started to enter data on the screen but has not initiated an
inbound data stream. The sense code returned is X'081B".

e LUtypelor3

— The SLU is already INB and a host program protocol error exists. If the
I session is LU type 1 NTO, the 3708 responds with a negative sense code of
| X'080B' or a sense code of X'0813".

— The LU associated with a printer is busy doing a local copy operation. The
sense code returned is X'0814'. The 3708 sends the Ready to Receive
(RTR) command to the host program when the printer becomes not-busy
and a BB can be accepted by the secondary LU.

Signal
The PLU can send the Signal command to the 3708 SLU to request the Change
Direction (CD) indicator. The SLU completes any chained transmissions in progress
and sends the CD to the PLU. A request with CD but no data (a Null-RU) is sent
if the SLU is in send state but has not started transmitting. If the SLU is already in
receive state or BETB, the signal is positively responded to, but no SLU action is
taken.

The 3708 sends the Signal command (X'00010000') in response to the following
actions:

e The terminal operator presses the keyboard ATTN key (LU type 2).
e Either PA1 or PA2 is received from a keyboard/printer (LU type 1 SCS).
¢ The BREAK key is pressed in LU type 1 NTO mode and
— The control unit is defined as full duplex in the 3708 configuration and
— No data is being transmitted or received from the terminal.
— Data is being transmitted to the terminal and no data is being received.
— The control unit is defined as half duplex in the 3708 configuration and
— No data is being transmitted or received from the terminal.
— Data is being transmitted to the terminal.

The Signal command is expedited and has no effect on SLU states. Once a signal
has been sent by an SLU, pressing the ATTN, PA, or BREAK keys do not cause a
second signal until the 3708 has received a response to the first signal.

| TERMSELF

I If the 3708 is configured to transmit a TERMSELF for session security, the 3708

| transmits either a TERMSELF (40) or a TERMSELF (4C) to the host when the end
| user is in the middle of an LU-LU session and the 3708 detects a disconnection.

| These commands are used as a security feature to prevent users from gaining access

I to other users’ applications.
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LU Status (LUSTAT)

Configuring the 3708 to transmit a TERMSELF (40) for session security is
recommended for CICS users. Without a user-modified exit routine (DFHZNEP),
CICS automatically establishes a session with the next user after receiving an
UNBIND (0F) or TERMSELF (4C). See “UNBIND” on page 3-28 for more
information. When TERMSELF (40) is transmitted, CICS terminates the previous
session and ensures session integrity.

Configuring the 3708 to transmit a TERMSELF (4C) is recommended for users of
gateway applications accessing cross-domain host applications. TERMSELF (4C)
causes VTAM to send a DACTLU to the 3708. However, the user must code the
DFHZNERP exit routine. To get the 3708 to transmit a TERMSELF (4C), configure
the host port to send a TERMSELF and set nonstandard operating bit 14 to 1.

Session security cannot be guaranteed by the 3708 if the host application maintains
resources over LU sessions or automatically establishes a session with the terminal
after the TERMSELF is transmitted.

Independent of its configuration, the 3708 transmits a TERMSELF (4C) under the
following conditions:

e The 3708 is configured not to disconnect upon receipt of an UNBIND(02).
® The 3708 receives an UNBIND(02).
¢ The downstream device is disconnected or powered off.

The TERMSELF (4C) ensures that the network terminates the LU-LU session and
prohibits another user from gaining access to the previous user’s application.

The 3708 SLU sends the LUSTAT command to notify the PLU that a change in the
operational status of a device has occurred. The LUSTAT contains a 4-byte status
code to describe the device status change.

When a display that is operating in protocol conversion mode exits SSCP-SLU
mode, a LUSTAT (status code X'082B') is sent to the PLU to request that the
screen be refreshed. After a host-initiated local copy has been rejected (sense code
X'0807') and the printer has become available for local copy, the 3708 SLU
transmits an LUSTAT (status code X'0001B000') to notify the PLU that the printer
is now available. When a hold-print condition is recovered for LU type 1 or LU
type 3, the 3708 SLU transmits an LUSTAT (status code X'00010000') to notify the
PLU that the printer is now available.

If the 3708 SLU is running the HDX-FF mode and is in a SEND state, the change
direction indicator of the RH on the LUSTAT command is sent. In this case, the
3708 moves from the SEND to the RCV state. Otherwise, LUSTAT does not cause
a change in the send or receive state of the 3708 SLU.

Ready to Receive (RTR)
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This command is transmitted by the 3708 in LU type 1 SCS and LU type 3 DSC
mode to indicate when a previously rejected bracket (with sense code X'0814') can
be initiated by the host program. The RTR command is allowed only when the
session is ready to receive a new bracket.

When the RTR command is sent and a positive response is received from the host
program, the printer LU enters begin-bracket-pending state and expects the host
program to begin a bracket.

IBM 3708 Description



REQMS

RECFMS

Shutdown

The Request Maintenance Statistics (REQMS) command is sent by the SSCP to a
3708 when the Network Determination Aid Processor (NDAP) requests PU
performance statistics. Three types of requests can be made:

e Type 1l Link Test Statistics
¢ Type 2 Summary Counters
e Type 3 Communication Adapter Data Error Counts.

The state of the RESET/NO-RESET indicator in the REQMS request determines
whether the 3708 clears the log area where the transmitted maintenance statistics are
stored.

An REQMS request that cannot be executed by the 3708 is rejected with a negative
response. An accepted REQMS request receives a positive response and the
requested statistics (formatted as RECFMS) as an inbound message.

Record Formatted Maintenance Statistics (RECFMS) is sent by the 3708 to the
SSCP in response to an REQMS command. The 3708 does not send unsolicited
RECFMS requests to the host. The RECFMS maintenance statistics are recorded at
the host by the Network Communications Control Facility (NCCF).

When the 3708 accepts an REQMS request, it transmits the maintenance statistics
requested. If the REQMS specified RESET, the 3708 resets the error log area
referred to by the REQMS after the RECFMS is transmitted. Otherwise, the error
log area is not reset.

The PLU sends the Shutdown command. Receipt of this command directs the 3708
SLU to prepare for a session termination sequence. The 3708 returns a positive
response to the PLU, but data-transfer sequences are not inhibited.

The Shutdown command causes the session to enter shutdown-complete-pending
state. The pending state is maintained until the SLU completes normal flow
processing and goes between bracket (BETB). The SLU then sends the Shutdown
Complete command to the PLU.

Shutdown Complete

This command is sent by the 3708 after the Shutdown command has been received
from the host program and an end-bracket has caused the SLU to go to BETB state.

When the Shutdown Complete command is sent to the PLU, the session enters
shutdown state. When shutdown state is active, no data transmissions can be sent to
the PLU. The PLU, however, may continue to send data to the 3708.

The PLU may either terminate the session using UNBIND when the Shutdown
Complete command is received from the 3708 or use shutdown as a means of
quiescing traffic. Leaving the Shutdown Complete state requires a clear and SDT
command if the command is used to quiesce traffic.
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FM Data

This command is used to transfer data in the LU-LU or SSCP-LU session. It may
only be sent in LU-LU session when data traffic is allowed (SDT has been issued
and received a positive response).

When communicating with a 3708 SLU, the following FM data protocols are used:

Bracket Bracket protocol is used to delimit a series of related inbound
and outbound FM data request units (RUs), for example, all the
RUs required to complete a transaction.

Chaining Chaining logically connects one or more RUs from a single LU,
for example, all RUs required to complete a display image.

Change Direction Change direction informs the receiving LU that the sending LU
has completed transmission and expects the next transmission to
be from the receiving LU; for example, the PLU has transmitted
a complete form image and expects the next transmission to be
from the display operator when the blank fields in the form
image are filled in.

Bracket Protocol: The 3708 provides a bracket protocol to delimit a series of
related inbound and outbound requests. A bracket may consist of one input and
one output, many sets of inputs and outputs, or a series of requests flowing in a
single direction. The Begin Bracket (BB) and End Bracket (EB) indicators are used
to delimit a bracket. References are made to bracket states (BETB and INB). These
states are described under “Bracket States” on page 3-46.

A bracket is initiated when the Begin Bracket indicator is accepted by the primary or
secondary LU. The bracket is usually ended when the End Bracket indicator is
received by the secondary LU. The specific conditions that end a bracket are
defined by SNA bracket termination rule 1. Two commands, BID and Ready to
Receive (RTR), are implemented to further define the initiation of a bracketed
session. These commands are described under “SNA Commands” on page 3-15.

The following protocols apply for 3708 bracket processing:

¢ For sessions with type 2 SLUs, the SLU may begin a bracket any time the
session is between brackets. The PLU may request permission to begin a
bracket using BID. If the SLU returns a positive response, the PLU may begin
a bracket. If the SLU returns a negative response, the PLU must wait for the
next BB from the SLU.

e For type 1 and 3 sessions, the PLU may begin a bracket any time the session is
between brackets (the only time the SLU begins a bracket is when the operator
presses the PA key). The PLU may start a bracket by sending a transmission
that contains BB or by sending BID, waiting for a positive response, and then
sending a transmission that contains BB.

The PLU may attempt to initiate a bracket by sending a transmission with BB. If a
contention situation exists (the SLU begins a bracket before receiving BB from the
PLU), the SLU returns a negative response to the PLU’s transmission and then
discards all portions of the chain from the PLU. The SLU assumes that its
transmission is accepted by the PLU.
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If a BID or BB from the PLU is rejected, the 3708 does the following:

¢ For a session with a type 2 SLU, the SLU sends BB when it has data to send.
The PLU may return its data when it receives Change Direction (CD).

e For a type 1 or 3 session with a 3708 configured for between-session printer
sharing, the SLU does not reject the PLU’s BID or BB unless a protocol error is
detected. The PLU should restart the transaction.

e For a type 1 or 3 session with a 3708 configured for between-bracket printer
sharing, the SLU only rejects the PLU’s BID or BB if the printer is performing a
local print function or when a protocol error is detected. When the local print is
completed, the SLU sends RTR.

The host program can end a bracket. The 3708 may end a bracket if operating in
LU type 1 NTO mode. Bracket protocol establishes the following restrictions on
beginning and ending brackets:

e BB and EB cannot be sent with response RUs.

e The EB cannot be sent with the BID or RTR command. All other normal flow
DFC commands can end the bracket.

The 3708 supports bracket termination rule 1 as follows:

e When an EB is received and the last element of a chain requires definite
response, the 3708 enters the between-bracket state (BETB) from the in-bracket
state (INB) after a positive response to the chain or stay in the INB state after a
negative response.

e When an EB is received and the last element of a chain requires exception
response, the 3708 enters the BETB state from the INB state immediately.

The 3708 ignores the BB bit on all outbound requests except FM data and ignores
EB on all outbound requests except FM data and the DFC commands Cancel and
Chase.

For chains with EB set, CDI should not be set.
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Chaining Protocol Definition: A data chain is a complete unit of data that originates
at a single LU. Data RU chaining provides a method of logically defining a
complete unit of data regardless of whether the data is transmitted as a single RU or
as a series of consecutive RUs. Each RU is associated with only one chain. An
individual RU may be the beginning, middle, ending, or only (both beginning and
ending) RU in the chain. The chaining indicators, Begin Chain (BC) and End Chain
(EC), are contained in the request header. The following are definitions of each type
of RU in a chain:

First in Chain (FIC) Identifies an RU that begins a chained
transmission (RH=BC —EC).
Middle in Chain (MIC) Is transmitted with all RUs following the BC

transmission, with the exception of the last RU
in that chain (RH=—-BC —EC).

Last in Chain (LIC) Identifies the RU that completes a chained
transmission (RH=EC —BC).
Only in Chain (OIC) Indicates a transmission consists of a single RU.

Both the BC and EC indicators are included.
The single RU is termed a single-element chain
(RH=BCEC).

A chain is in the correct order if the RUs consist of the following:

e FIC, LIC; or
¢ FIC, MIC.,..., LIC; or
¢ OIC.

Any other sequence of chaining indicators causes a chaining error.

Chaining Operations: When the 3708 receives a chain with chaining indicators in
an incorrect sequence (for example, FIC, MIC, FIC), a negative response with sense
data indicating a chaining error (sense code X'2002'), is returned to the host
program. The 3708 purges the chain, ignoring subsequent elements of that chain
until a data RU with the LIC or a Cancel command is received. Receipt of an OIC
data RU terminates the purging of a chain. The 3708 responds to the OIC message
with a negative sense code of X'2002'. Sending RUs with chaining indicators in the
sequence FIC, MIC, OIC is a violation of chaining protocol. In this case, when the
3708 receives the OIC transmission, the chaining error is detected, the OIC
transmission is purged, purging of chain elements is stopped, and a negative response
is sent for the OIC transmission. The 3708 is now ready to process the next chain
normally.

The 3708’s chain processing for protocol enveloping sessions differs from the 3708’s
chain processing for protocol conversion sessions. For protocol enveloping/NTO,
each RU of a chain is processed and data may be transmitted to the device as soon
as each RU is processed. For protocol conversion, each RU (chain element) is
processed as it is received, but the entire chain must be received before transmitting
data to the downstream device. Waiting for the entire chain is a requirement for LU
type 2 and LU type 3 protocol conversion sessions. It does not apply to LU type 1
SCS protocol conversion session.
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Change Direction: The 3708 uses a half-duplex, flip-flop (HDX-FF) mode to
transfer normal flow data in protocol conversion. Only one of the two LUs in the
session may send at a given time. The flip-flop protocol demands that, when one
LU is sending, the other must be prepared to receive. Therefore, the two states of
send and receive (RCV) must be active on each end of the session.

A bit in the request header, called the Change Direction (CD) indicator, is used to
keep the two end-point LUs in synchronization. Each time an LU accepts this CD
in a request, it means it is that LU’s turn to send. Each time an LU sends the CD
in a request, that LU must then be prepared to receive. The 3708 always sends a
CD with an LIC or OIC in an FMD RH. Exceptions may occur following negative
responses.

Protocol enveloping LU type 1 (NTO) sessions may use a BIND specifying either
half-duplex flip-flop or half-duplex contention.

When in half-duplex flip-flop mode at session activation, one half-session is
designated HDX flip-flop bidder and the other is designated HDX flip-flop first
speaker. The 3708 is always the first speaker. Using Bracket protocol with
half-duplex flip-flop protocol requires a synchronization between the two
half-sessions. When between brackets, each half-session is in contention state: either
may send. The contention winner is always the first speaker. When not between
brackets, the half-sessions are subject to the protocol: the send issues normal flow
requests and the receiver issues responses. When the send completes its transmission
of normal flow requests, it transfers its control of sending to the other half session
by setting the Change Direction indicator on the last request sent.

When in half-duplex contention at session activation, one half session is designated
the contention winner and the other, the contention loser. Initially, both winner and
loser are in the contention state, and either one may independently begin sending
normal flow requests. Normal flow requests arriving at the loser, if it is sending are
queued. Normal flow requests arriving at the winner, if it is sending, may be
temporarily queued or may be rejected with an appropriate response. Valid normal
flow requests, arriving at a nonsending half session, place the half session in a
receiving state. The contention winner or loser reverts to contention state after
sending or receiving the last request of a chain. Upon reverting to the contention
state, a contention loser or a contention winner that queues received BIUs may
remove any requests and responses. Contention can be avoided through end user
protocols or by use of the Change Direction indicator.

Sessions operating in HDX use the following error recovery procedure. The
contention loser is responsible for the recovery. The contention loser half-session
assumes an HDX sending state at the appropriate moment after detecting an error
and initiates the sending of requests to attempt recovery. Correspondingly, the
contention winner half-session assumes an HDX receiving state and awaits recovery
requests from the contention loser.

If the 3708 is in flip-flop mode and receives an invalid frame, it sends a negative
response and remains in a receive state even if the invalid frame contains CDI. If
the 3708 is in contention mode, it sends a negative response and changes state if the
invalid frame contains CDI. It enters a send state only at the end of the chain or if
a CANCEL is received from the host.
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Summary of SNA Commands
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Table 3-1 summarizes valid SNA commands received by the 3708 in relation to the
type of session (SSCP-PU, SSCP-LU, and LU-LU) and to two LU-LU session
processing states (Data Traffic Reset and In Brackets). Table 3-2 on page 3-39
shows the same for SNA commands sent by the 3708.

The entries in these tables are defined as follows:

1 Command valid if in this processing state
E Command establishes this session
R Required state for this command to be valid
T Command terminates this session
X Command sets the processing state to the indicated status.
Table 3-1. Summary of SNA Commands Received
LU - LU Session
Processing States
SNA SSCP-PU| SSCP-LU| LU-LU
Command Session Session Session] DTR | DTR | IB 1B
Received Active Active Active | On Off On Off
ACTLU R E T
ACTPU E T T
DACTLU R T T
DACTPU R,T T T
BIND E,l X X
UNBIND R,T
Cancel R R
Chase R R
Clear R X R X
SDT R R X
Signal R R
Shutdown R R
FM Data R R R
REQMS R
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Table 3-2. Summary of SNA Commands Sent
LU - LU Session
Processing States
SNA SSCP-PU| SSCP-LU| LU-LU
Command Session Session Session| DTR | DTR | IB IB
Sent Active Active Active | On Off On Off
LUSTAT R
Signal R R
Cancel R R R
Ready R R R
to REC
Shutdown R R R
Complete
FM Data R R R
RECFMS R R
NOTIFY R
TERMSELF R
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Pacing

The 3708 supports only outbound pacing. Outbound pacing is set in byte 9 of the
BIND command and is used as a tuning parameter for the system. Usage comments
are included in this discussion; however, control is under the user’s discretion at
NCP or some equivalent definition time.

The pacing count (N) determines the number of normal flow request RUs that can
be accepted before a pacing response is required from the 3708 to allow the next
group of N RUs to continue. A special response designated as Isolated Pacing
Response (IPR) is used to return the pacing response. The 3708 indicates readiness
with a pacing response as soon as all the received data has been transmitted to the
downstream device. RUs may vary in length as specified in the BIND parameter.

Pacing (LU type 1 SCS)

The 3708 requires that outbound pacing be set to some nonzero value for LU type 1
SCS BINDs and rejects an LU type 1 SCS BIND with outbound pacing set to 0.

Outbound pacing is required to prevent the 3708 from going into buffer slowdown
when supporting LU type 1 SCS data streams. As the 3708 receives chains of data
from the host, it receives a piece of a chain or segment of data and then passes the
data to the printer. If the host can transmit new data faster than the 3708 can
transmit it to the printer, the 3708 is forced to store all of the unprocessed data in its
internal system buffer area. Without outbound pacing, the host can cause the 3708
to use up all of its available system buffers, driving the 3708 into buffer slowdown
mode, thus degrading the performance of the entire 3708, and resulting in loss of
data. The outbound pacing parameter is used to ensure that there is adequate space
in the 3708 so that buffer slowdown does not occur.

Pacing (LU type 2 and LU type 3 DSC)

For LU type 2, the 3708 generally operates faster than the link, and pacing is not
required for the controllers.

For LU type 3, requiring a definite response indicator when the WCC Start Print bit
is set is an effective alternative to pacing.

In telecommunication networks in which RUSs are processed through more than one
SNA host, outbound pacing may be required for type 2 and 3 LUs to prevent data
traffic congestion in these SNA hosts.

Pacing for LU type 1 NTO Sessions

Outbound pacing may or may not be set for LU type 1 NTO sessions. Generally, if
the device being supported is a printing device or a mechanical keyboard/printer,
outbound pacing should be set to some nonzero value. If the downstream device is a
keyboard/display, then outbound pacing may not be required.
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SNA Responses

The SNA response header (RH) contains indicators that describe the type of
response given. The indicators are Definite Response 1 (DR1) or Definite Response
2 (DR2). The RH also contains an Exception Response (EX) indicator that is used
when describing the response protocol. Definite response protocol (DR1 or DR2)
specifies that a response, either positive or negative, must be given. Exception
response protocol specifies that only a negative response may, or need be, returned.
The PLU must adhere to the response type specified in the BIND. If definite
response is specified by the BIND, then requests sent with ERI is rejected by the
3708. If exception response is selected by the BIND, then requests sent with DR2 is
rejected.

The only definite response type requested by the 3708 is Definite Response 1 (DR1).
The response protocol requested by the 3708 (definite response and/or exception
response) is defined in the BIND.

The 3708 responds to a message from the host with any requested response type

(DR1, DR2, or both). The 3708 supports definite response and exception response
protocols. A no response request is treated as an exception response request.

LU-LU Session Error Reporting
When the host program or the 3708 SLU is the receiving LU, errors are reported by
returning a negative response to the sending LU with descriptive sense data included.

The format of the 4-byte sense data RU sent with a negative response is as follows:

0 1 2 and 3

System Sense User
Major Code | Modifier | Sense

Byte 0 of the sense data RU is bit-encoded to reflect one of six transmission error

categories:

Byte 0 Major Code

X'80! Path Error

X'40' RH Error

X'20' State Error

X'10* Request Error
X'08! Request Reject
X'00' User-Defined Error

Byte 1 of the sense data RU is a binary modifier that further defines the error
condition. The modifier encoding is unique to each major code.

Bytes 2 and 3 are zeros for all negative responses sent by the 3708. Section “SNA
Sense Codes” defines the modifier encoding for each major code of system sense
data that is issued by the 3708.

Note that the 3708 does not examine the sense data in a negative response from the

host. All negative responses on the LU-LU session cause the 3708 to enter RCV
state and await further action by the host.
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SNA Sense Codes

Each major error code has modifiers for further description in sense byte 1. The
modifier codes supported, and the SNA host or terminal condition causing the
negative response to be returned, are described below:

Path Error X'80"

X'05'—NO SESSION
A BIND has not been received or accepted.

X'07'—Segmenting Error
Error is due to incorrect sequencing of segment elements.

X'08'—PU NOT Active
The 3708 has not received or accepted an ACTPU, or a control condition
caused an internally generated DACTPU.

X'09'—LU NOT Active
The 3708 has not received or accepted an ACTLU, or a control condition
caused an internally generated DACTLU.

X'0A'—PIU Too Long
If RU is greater than X'7FF' bytes long, and the BIND specifies a
maximum RU length.

X'0E'—Unrecognized Origin
A request other than BIND is sent to an SLU that has already accepted a
BIND, and the OAF' is not X'00' or the OAF in the accepted BIND.

X'0F'—Invalid Address Combination
A request was addressed to the PU (DAF'=X'00'), and the OAF was not
SSCP (OAF'=X'00").

RH Error X'40"'

X'06'—Exception Response Not Allowed
LIC carried exception response when BIND specified definite response.

X'07'—Definite Response Not Allowed
LIC carried definite response when BIND specified exception response or
LIC carried definite response.

X'0F'—Format Indicator Not Allowed
An FM request received by the 3708 indicated a formatted header was
included.

State Error X'20'

X'01'—Sequence Number Error
The sequence number of the normal flow request did not match the number
expected.

X'02'—Chaining Error
Chain elements were out of protocol sequence.

X'03'—Bracket State Error
A bracket state error occurred.

X'04'—Direction Error
A normal flow request was received while the 3708 was in send state.
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X'05'—Data Traffic Reset ~
An FM or DFC request was received before an SDT was received or
accepted.

X'09'—Session control protocol violation
An FM request was received before an SDT is received.

Request Error X'10'

X'01'—RU Data Error
Data in the request RU is not acceptable to the receiving FM data stream
component; for example, a character code is not in the set supported, a
formatted data field is not acceptable to presentation services, or a required
name in the request has been omitted.

X'02'—RU Length Error
TH and RH length is less than 9 bytes.

X'03'—Function Not Supported

¢ Unsupported Session Control Request

¢ Unsupported Data Flow Control Request

¢ Signal Code is not X'00010000'

¢ Network Control Request

¢ FM Data Stream

¢ Invalid Command
— Data Following a Read, RM, RMA, or EAU command
— For LU type 3, any Read, RM, or RMA command

¢ Unsupported FM Data, SSCP --> SLU

X'05'—Parameter Error
Invalid address following SBA, RA, or EUA order (SBA, RA, or EUA
order without parameters), or SCS parameter error.

X'07'—Category Not Supported

* An FMD request from the SSCP was directed to a printer
e An unsupported network service message received
¢ An unsupported FM Data command received.

Request Reject X'08’

X'01'—Resource Not Available
For LU type 1 or 3, ACTLU is rejected for one of the following reasons:

e The printer is authorized for local mode only

e A host initiated print has been sent to a MLU display running model 5
emulation, and the platen length configured for the port is less than the
screen size (132).

X'02'—Intervention Required
Sent when the 3708 doesn’t receive input for more than 10 minutes after
receiving an XOFF from a downstream printer.

X'05'—Session Limit Exceeded
A BIND was received when the SLU already bound.

Chapter 3. SDLC and SNA Communication 3-43



3-44

IBM 3708 Description

X'06'—Resource Unknown
An ACTPU command was received whose address does not equal one of the
two possible station addresses configured in the 3708, or an ACTPU
command was received whose DAF (DAF'-2) is not equal to a Device
Number configured in the 3708.

X'0A'—Permission Rejected
Display or printer power is off. The SSCP is not notified when the device
powers on.

X'0B'—Bracket Race Error
This sense code is sent in protocol enveloping when the application transmits
BB and the 3708 is already in brackets.

X'0C'—Procedure Not Supported
An unsupported REQMS type request was received.

X'11'—Break

e Sent in LU type 1 SCS mode when the operator presses the printer Hold
Print Key followed by Cancel key, if a chain has not completed printing.

e Sent in LU type 1 NTO mode when the operator generates a break and
the 3708 is in the middle of a chain from the host.

X'13'—Bracket BID Reject—(No RTR)

¢ Returned by LU type 1 to a BID or BID with begin bracket if the
display has won contention and started a bracket.

¢ Returned in protocol conversion mode when a BID or begin bracket
was received and INB state already exists. This may be a protocol
error.

X'14'—Bracket BID Reject—(RTR to follow)
For LU type 1 or 3, the printer is busy doing local copy from a display.
RTR is returned when the printer becomes not busy with local copy.

X'15'—Function Active
REQMS request is in process.

X'16'—Function Inactive
Sent if a DACTLU is received before the SSCP-LU session is established.

X'1A'—Request Sequence Error
Generated by the 3708 when the first RU in a configuration download is not
NS_IPL_INIT.

X'1B'—Receiver in Transmit Mode
The SLU is between bracket, but a data key has been pressed.
BIND parameters do not match the 3708 BIND checks.

X'21'—Invalid Session Parameters
BIND indicated a screen size that was not supported by either the 3708 port
or the terminal.

X'2B'—Presentation Space Integrity Lost
e A temporary error has occurred; for example, parity check in device.

* An operator has cleared the display by switching to SSCP-SLU Session
or Test mode and returned to PLU-SLU session.



X'29'—Change Direction Required
Sent if a Read Buffer, Read Modify, or Read Modify All command was
received without CDI or End Bracket.

X'2D'—LU Busy
An FM message was received from the SSCP while the display was owned
by the PLU-SLU session or vice versa.

X'31'—Device Not Available

An FM message was received while the display was not ready (host not

selected or device not powered on).

X'45'—Permission Rejected
Display or printer power is off. The SSCP is notified when the device

powers on.

X'54'—3708 Specific Sense Code
These sense codes are transmitted to the host when attempting to download
configuration data created by the 3708’s central site configuration (CSC) aid.
The possible values are described in the following table.

For codes that refer to a sequence number, the sequence number is the RU

number as assigned by CSC (where NS_IPL_INIT is RU #0). Variable

codes are denoted with xx and yy, where xx is the sequence number of the
current RU + 1, and yy is the sequence number of the last RU + 2.

0010
00A1

1003

2001
2201
xx20
xxA3
00A4
00A5

00A6

yyBl1

Read or Write to EEPROM failure
Configuration incomplete, UDT incomplete, Translate

incomplete, Patch data area incomplete, or no records sent in
new configuration text chain. This may indicate that a second
update type was started before receiving the NS_IPL_FINAL

RU for a previous update type.

Host function not supported. This is generated when a
download is attempted for a 3708 that does not have CSC
support.

Host Configuration Download already in progress from a
different host

Configuration update by Control Terminal in progress
Invalid buffer length

Invalid record type

Attempt to load standard UDTs when enhanced UDTs are
currently defined

Attempt to load enhanced UDTs when standard UDTs are
currently defined

Attempt to convert to enhanced UDTs when a default terminal
type of 24 or 25 is currently defined for one or more 3708 ports
Configuration records out of order (sequence number incorrect)
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Session Processing States

Bracket States

The 3708 controls the processing of SNA commands, responses, and user data
transmissions with a set of session states. Some of these states are defined by SNA,
and others are unique 3708 definitions that cause SNA state transitions. When the
3708 receives the Clear or BIND command, all 3708 session states are reset.

This section describes the processing states used by the 3708. When several states
relate to a common processing function such as bracket or chain processing, they are
described under a common heading. The remaining processing states are described
individually.

The 3708 has three major states associated with bracket protocols: Between Bracket
(BETB), In Bracket (INB), and Pending Begin Bracket (PEND.BB). These states
are used to ensure synchronization of traffic between the PLU and the SLU.
Transitions between these states are controlled by the BB and EB bits and by the
BID and RTR commands.

Between Bracket (BETB) State

BETB state exists when the PLU and SLU are in contention to begin a bracket.

This is the state entered after the SDT command is accepted. When the BID or BB
is accepted from the PLU or BB is sent by the SLU, BETB ends. If the host
program cancels the chain containing the begin bracket, or if the SLU sends negative
response for the chain containing the BID or BB, the 3708 returns to BETB state.
BETB state is normally assumed when an EB has been processed successfully.

When a chain carrying both a BB and an EB is being processed, BETB state is not
changed.

The 3708 sets a BB on the first RU transmitted when the control unit enters INB
state from BETB.

BETRB state is terminated and INB state is entered when the first (or only) element of
a chain with a BB bit on is ready to be transmitted; that is, an ENTER, PA, PF, or
other attention key is pressed.

Pending Begin Bracket (PEND.BB) State

In the PEND.BB state, the 3708 is waiting for the host system to begin a bracket.
The 3708 has either returned a positive response to a BID command or has received
a positive response to a Ready to Receive command.

In Bracket (INB) State

INB state is entered when the 3708 receives a BB without the EB or when the 3708
begins a bracket. INB state is maintained by the 3708 until the positive response to
the EB chain is returned to the host or until the 3708 receives the last element of the
EB chain when exception response is requested.
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3708 Bracket State Errors

Error codes generated for bracket error conditions are as follows. The bracket state

conditions remain unchanged after sending the error code.

Chase Chase Cancel Cancel FMD FMD
State and EB and —-EB | BID and EB ~and -EB | and BB and -~ BB
BETB X'2003' | — - X'2003' - - X'2003'
INB — - X'0813' | — - X'080B' | —
PEND.BB X'2003' | — X'0813" X'2003" — — X'2003"
RU Lengths
Outbound to the 3708
The maximum RU length that a PLU can send is defined in byte 11 of BIND RU.
If a maximum RU size is specified (PLU maximum send size), the maximum RU
size received must be less than or equal to 32,767 bytes. A negative response with
sense code X'080A' (too long PIU) occurs if the PLU transmits an FM data RU
greater than 32,767 bytes. If a PLU maximum send size is not specified in the
BIND, no length check is made on an FM data RU transmitted by the PLU to the
3708.
Note: The recommended, and most efficient, RU size is 256 bytes.
Inbound from the 3708

The 3708 accepts only a Multiple Element Chains BIND for inbound operation of
display devices. The maximum RU length can be controlled by the PLU through
byte 10 of the BIND RU. For the 3708, the RU size transmitted inbound is no
greater than 256 bytes. If the value specified by byte 10 is greater than 256, the
BIND is accepted, but the actual RU size is limited to device capabilities. The
minimum value that may be specified by byte 10 of the BIND is 256 bytes. If a
lesser value is specified, the BIND is rejected with a negative response, sense code
X'0821°.
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Segmenting of Request/Response Units
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RUs sent to the 3708 can be larger than acceptable for optimum transfer of data by
the link connecting the terminal to the network. Therefore, a Basic Information
Unit (BIU) consisting of an RH and RU may be divided into smaller elements,
called segments, that are transmitted over the link. The 3708 supports outbound
segmenting on the LU-LU session.

The segment elements are defined as follows. The First in Segment (FIS) element is
equated to Begin-BIU, not End-BIU. The Last in Segment (LIS) element equates to
End-BIU, not Begin BIU. The Middle in Segment (MIS) equates to not Begin-BIU,
not End-BIU. An Only in Segment (OIS) contains the entire BIU.

Sequencing of segments is in the correct order if the sequence consists of:

1. FIS, LIS
2. FIS, MIS,..., LIS
3. OIS

Errors caused by incorrect sequencing of the segment elements cause the 3708 to
respond with a negative sense code of X'8007".

The PIU delivered to the 3708 must not exceed 265 bytes. A PIU with an OIS or
FIS element can contain a maximum of 256 bytes of RU data plus 6 bytes of
transmission header (TH) and 3 bytes of request/response header (RH). A PIU with
an MIS or LIS element can contain a maximum of 259 bytes of RU data plus 6
bytes of TH. If the PIU exceeds 265 bytes, the 3708 rejects the segment with a
SDLC frame reject.

Although outbound segmenting is supported by the 3708, it is not recommended
because of slower screen updates. When segmenting is used, the 3708 must receive
all the segments before starting any processing of the data stream. With chaining,
data stream processing is done as each chain is received. With segmenting, none of
the data is processed until all of the segments have been received. The 3708 does not
start transmitting data to the downstream device until segments have been received
and processed. Large segments require the use of more 3708 buffers. The 3708 may
then be forced into slowdown mode and performance may suffer.

It is recommended that the host applications use chaining instead of segmenting.
Chaining can be specified on the BIND command by defining bytes 10 and 11 as
X'8585'. If chaining cannot be used, segments should be as small as possible.
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Switching Between SSCP-LU and LU-LU Sessions

The 3708 allows its end users to switch between their LU-LU session and the
supporting SSCP-LU session. Direct communication with the SSCP is possible in
both LU type 1 NTO and LU type 2 operations.

SSCP Communications before the BIND
Before a BIND is received and after the ACTLU, all data input to the 3708 is
transmitted to the SSCP. Typically, this action occurs during an application logon.
All data is translated using the standard 3708 default translate table and no data
formatting or manipulation is performed by the 3708.

SSCP data directed to the terminal is translated by the 3708 using its default
translate table and no formatting is performed by the 3708. NL characters received
from the host, however, is converted by the 3708 to a CR LF.

SSCP Communications after an LU type 2 BIND
After receiving an LU type 2 BIND, the 3708 establishes the LU-LU session. The
3708 indicates the successful establishment of an LU-LU session by displaying
4BMYJOB on the 3708’s status line. The notation MYJOB indicates that the user is in an
LU-LU session.

The terminal operator may switch from the LU-LU session to the supporting
SSCP-LU session by pressing the SYS REQ key sequence. Pressing the SYS REQ
key sequence clears the terminal’s screen and MYJOB is replaced by SSCP on the
terminal’s status line.

Pressing the SYS REQ key sequence interrupts communication taking place during
the LU-LU session without waiting for completion of outbound chains. As long as
the LU-LU session remains bound, depressing the SYS REQ key sequence again
switches back to the LU-LU session.

The terminal may only be in communication with the host PLU or the SSCP.
Communication to both the SSCP and the PLU is not supported. Any attempts to
send FM data by the SSCP/PLU not currently in communication with the terminal
is rejected by the 3708.

Data messages from the SSCP consists of byte strings containing SCS control codes
and SSCP-supported graphic codes. The only valid SCS control codes are NL,
NULL, IFS, and IRS. NULL, IFS, and IRS are treated as graphic characters and
are displayed as a blank, an asterisk, and a semicolon, respectively. Any other
binary combination in the SCS data stream is treated as a graphic. The characters
appearing on the screen for code points other than supported graphics cannot be
predicted.

Each message from the SSCP is displayed at the current cursor address. When the
3708 receives an NL control code in the SSCP message, it inserts nulls in the
character positions remaining in the display line being written and position the
cursor at the leftmost position of the next line. Characters following the NL code
are displayed beginning at the new cursor position. The message wraps to the top of
the screen if the last line on the screen is written and additional characters remain in
the message.
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After displaying the data in the received chain, the 3708 places the cursor in the
position next to the last character if NL does not follow. If the message is ended by
NL, the remainder of the line is set to nulls, and the cursor appears in the first
character position of the next line. This cursor position address is called the initial
cursor address and is stored to identify the starting position of the operator’s display
input data.

SSCP Communications after an LU type 1 (NTO) BIND

The 3708 allows switching between the LU-LU session and the SSCP-LU sessions
for LU type 1 NTO operations as well. SSCP communication is initiated by
entering a system request simulation string from the terminal. This string may be
configured through the 3708 control terminal. The default value is 99999 (5 nines).
The system request simulation string can only be recognized when it is at the start of
a transmission, not in the middle.

The SSCP message is entered immediately after the system request simulation string.
The SSCP message may be up to 251 bytes long and must end with a defined line
turnaround character. The 3708 transmits this message to the SSCP and returns to
the LU-LU session. The 5-character string is deleted before the message is sent on
the SSCP-SLU session.

SSCP Communication to Printers

SSCP data sent to a printer, whether in LU type 1 or LU type 3 mode, is rejected by
the 3708 with a sense code of X'1007".

SSCP Communication to Displays

When a user has put the display into SSCP mode by pressing the SYS REQ key
sequence, all data entered is sent to the host control program on the SSCP-SLU
session. The SSCP may also send data to the display in this mode.

Messages from the Host
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The SSCP may send messages to a display when the SSCP-SLU session is in use.
The messages are byte strings consisting of SCS control codes and SSCP-supported
graphic codes. The only valid SCS control code is NL. Any other character in the
data is treated as a graphic character. The characters appearing on the screen for
code points other than supported graphics are unpredictable.

Each message from the SSCP is displayed at the current cursor location on the
screen. When the 3708 receives an NL in the SSCP data, it inserts nulls in the
character positions remaining in the display line being written, and positions the
cursor at the left most position of the next line, using a Set Cursor Address
sequence. Characters following the NL code are displayed beginning at the new
cursor position. The message wraps to the top of the screen if the last line on the
screen is written and additional characters remain in the data.

After displaying the data, the 3708 places the cursor in the position next to the last
character, or at the beginning of a line if the message ended with a NL. This cursor
position address is called the initial cursor address and is stored to identify the
starting position of the operator’s input data.
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Messages from the Terminal
When in SSCP mode, an operator can enter a message bound for the SSCP from the
character position occupied by the cursor. After entering data, the operator must
press the ENTER key sequence to send the data to the SSCP. Pressing other
program attention keys has no effect, except for the CLEAR key. Pressing the
CLEAR key sequence causes the display screen to be cleared, and the initial cursor
address is reset to the first position of the screen. Pressing program attention keys
other than ENTER or CLEAR causes the Input Inhibited Minus Function (X -F)
message to be displayed in the status line. Erase Input and Erase EOF keys operate
normally.

Data sent to the SSCP are always only-in-chain and have a maximum length of 256

bytes. When ENTER is pressed, the 3708 sends the data (excluding nulls) contained
in the first 256 character positions including and following the initial cursor address,
or to the end of the screen, whichever comes first.
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SNA Printer Control

3-52

The

following paragraphs describe the structure of the SNA session and the SNA

control for printer operations. Details and constraints of subsystem operation are
described under “Local Copy Function” on page 4-81.

Printers attached to the 3708 can be configured to operate in one of the three
following modes:

IBM 3708 Description

System Mode. The printer is logically coupled with a type 1 or 3 SLU as the
principal device; the SLU is in direct session with the PLU. The SLU type is
selected at the time the session is bound using the BIND command and remains
the same throughout the session. In this mode, the printer cannot be used for
local copy functions.

Local Mode. The printer may be used by one or more type 2 SLUs as a
subsidiary device for local copy functions. A copy request may be initiated by
the SLU’s PLU (WCC with Start Print=1) or by the operator using the Print
key. In this mode, the printer cannot be used by a type 1 or 3 SLU. An
ACTLU request for the SLU associated with the printer is rejected with sense
code X'0801".

Shared Mode. Both the SLU type 2 and the SLU type 1 or 3 may compete for
use of the printer. The printer is used by the SLU type 1 or 3 as a principal
device and by the SLU type 2 as a subsidiary device.

When in shared mode, printer contention is allowed to occur between brackets.
When the printer’s SLU enters BETB state (or if a session does not exist), the
printer is available for either a local copy from an SLU type 2 or an SLU type 1
or 3 bracket, whichever occurs first. If a local copy function is being performed
for either a single SLU type 2 or a queue of SLU type 2 requests, a BB request
for the type 1 or 3 SLU is rejected with sense code X'0814' (Bracket Reject,
RTR to Follow). When all local copies are completed, the type 1 or 3 SLU
acquires the printer and sends RTR to the PLU. If the type 1 or 3 SLU is in
bracket, the printer is not available for local copy functions. (See “Local Copy
Function” on page 4-81 for details.)



Chapter 4. Protocol Conversion Mode

This chapter describes the 3708’s protocol conversion (PC) mode of operation. It
includes a description of:

¢ The data flow through the 3708 in PC mode

¢ The data stream that the 3708 receives from the SNA host

¢ The data stream that the 3708 sends to the display or printer

¢ The configuration options that affect protocol conversion mode
* Displays and printers operating in PC mode.

This chapter also discusses the local copy function and displays with printers.

Data Flow in Protocol Conversion Mode

When operating in protocol conversion mode, the 3708 appears to the host as a 3270
controller with attached 3270 devices. The devices attached are either ASCII
displays or ASCII printers. The 3708 receives data from the host in 3270 data
stream format (LU type 1 SNA character stream (SCS), LU type 2, and LU type 3
Data Stream Compatibility (DSC) mode). The 3708 interprets the 3270 data stream
and converts it into commands that the attached ASCII device understands. Also,
the 3708 translates the EBCDIC characters to ASCII characters. (Translation is
required. However, translation may be done using one of the two standard 3708
translate tables, or a user-defined translate table. Selection of the standard user
table is optional and is set at configuration time).

Figure 4-1 on page 4-2 shows how data flows through the 3708 in protocol
conversion mode.

Note: Refer to Appendix E, “Key Data Formats and Control Blocks” for a
description of device buffers, system buffers, and receive queues.
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Figure 4-1. 3708 Protocol Conversion - Internal Data Flow
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Flow of Data from the SNA Host
Data received from the SNA host over the SDLC link is placed directly into the
system buffers. The data is checked for errors and the SNA headers and trailers are
removed. As a chain of elements are received, the data is transferred to the device
buffer. For segmenting, when all of the segments have been received, the data
stream is processed and the data is transferred to the device buffer. The data is
translated from EBCDIC to ASCII when it is transferred to the device buffer. In the
device buffer, a screen image is formed from the data. For LU type 2 displays and
LU type 3 printer sessions, the data is received in 3270 data stream format. After
the entire data stream (a complete SNA chain) has been received, the data is written
to the terminal.

If a sequence is needed to position the cursor on a display or move the print head on
a printer, the sequences are built in the write queue. For displays, these sequences
are created from the terminal tables that are in storage. (Refer to IBM 3708
Network Conversion Unit Planning and Installation for all of the default terminal
tables.)

For LU type 2 sessions, host changes to the terminal screen image are tracked. Only
changed fields or lines are written to the terminal.

For more information about protocol conversion data streams for LU type 1, type 2,
and type 3, see “3270 Data Stream (LU type 2),” “3270 Data Stream (LU type 3)”
on page 4-15, and “3270 Data Stream (LU type 1)” on page 4-19.

Flow of Data from the Terminal
As data is received from the terminal, it is placed in the receive queue (the size of
which is configurable in the 3708). From the receive queue, the data is processed,
and as a result, may be copied into the device buffer and echoed back to the
terminal (the processing, called keytracking, is described in “Keytracking” on
page 4-77). When the end user presses an AID key (for example, Enter), the data is
moved from the device buffer, converted to a 3270 data stream and to the system
buffers. In the system buffer, the SNA trailers and headers are added to the data
stream and the data is sent to the host. For LU type 2 sessions, terminal changes to
the terminal screen image are tracked. This allows the 3708 to send just the changed
fields, if requested.

3270 Data Stream (LU type 2)

When an LU type 2 BIND is received from the host, the 3708 is operating in
protocol conversion mode.

Note: The 3708 can operate in all three modes (protocol conversion, protocol
enveloping, and ASCII pass-through) simultaneously. The BIND from the host and
the 3708 configuration determine in which mode a single port operates.

When operating in protocol conversion mode, the 3708 accepts commands, orders,
attributes, and data from the host. The 3708 processes the data and sends it to the
ASCII display in the form of data and terminal control codes. The following section
describes all of the 3270 data stream commands, orders, and attributes that the 3708
accepts. For more detailed information about the 3270 data stream, refer to the
IBM 3270 Information Display System Data Stream Programmer’s Reference,
GA23-0059.
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Buffer Addresses for Displays

Buffer address is a term used to identify a location in the device buffer corresponding
to a position on the display screen. The buffer addresses begin with 0 for row 1,
column 1. The maximum buffer addresses are as follows:

Address Row, Column Model Emulation

1919 24, 80 Model 2

2559 32, 80 Model 3

3439 40, 80 Model 4

3563 27, 132 Model §
12/14 Bit Addressing

Host Data

In the data stream sent from the host to the 3708, the buffer address is transferred
using a 2-byte field. This field may be coded using either 12- or 14-bit buffer
addressing. In the data stream sent from the 3708 to the host, the buffer address is
transferred using a 2-byte field, but only 12-bit buffer addressing is used.

In data from the host, the first 2 bits of the first address byte determine whether 12-
or 14-bit addressing is used. These bits have the following values:

00 14-bit binary address follows
01 12-bit coded address follows
10 Reserved

11 12-bit coded address follows.

When the flag bits are 00, the next 14 bits are a buffer address in binary form. The
14 bits consist of the remainder of the current byte (6 bits) and 8 bits of the next
byte. No address translation is necessary.

When the flag bits are 01 or 11, a 12-bit address is indicated. This is created from
the remaining 6 bits of the first byte, concatenating them to the last 6 bits of the
second byte.

When the flag bits are 10, a negative response of X'1005"' is sent back to the host,
and the write operation is terminated.

3270 Data Stream Commands

Commands are sent from the host application to the 3708 to initiate the total or
partial writing, reading, or erasing of data in the 3708 device buffer. (For
information about buffer addressing see “Converting Between ASCII and EBCDIC”
on page F-1.) The following table shows the commands that the 3708 accepts, the
abbreviation for that command, and the EBCDIC code for the command.

EBCDIC

Command Abbreviation Code

Write W X'F1'
Erase All Unprotected EAU X'6F'
Erase/Write EW X'F5!
Erase/Write Alternate EWA X'TE!
Read Buffer RB X'F2'
Read Modified RM X'Fe'
Read Modified All RMA X'6E'
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Write Operation
The process of sending a write-type command and executing that command is called
a write operation. The 3708 supports four write commands:

Write (W)

Erase/Write (EW)

e Erase/Write Alternate (EWA)
Erase All Unprotected (EAU).

The W, EW, and EWA commands are used by the application program to load,
format, and erase selectively areas of the device buffer within the 3708. These
commands can also initiate certain display operations, such as copying the contents
of the display screen, restoring the keyboard, and sounding an audible alarm at the
display. In the data stream, they are normally followed by the Write Control
Character Byte.

The Write Control Character (WCC) Byte
The Write Control Character (WCC) is not a unique code, but is identified by
position. That is, it is the byte following the write-type command. If the WCC is
omitted, whatever follows the write-type command is interpreted as the WCC. The
data stream is normally a W, EW, or EWA command followed by the WCC,
followed by any orders or data (see “Orders and Attributes” on page 4-10 for
information about orders). If any write command (except EAU) is sent with no
WCC or data, it is treated as a no operation.

The following table shows the format of the WCC byte. The printout format bits
are ignored for LU type 2; they are used only for LU type 3. When orders or data
follow the WCC, the 3708 performs the reset of the MDT before processing the rest
of the data. After the processing is complete, all other WCC functions are

performed.
Bit Meaning
0,1 These bits are determined by bits 2 - 7 according to the control
character I/O codes as described in Appendix E.
2,3 00 = Let NL, EM, and CR orders in the data determine line length.

(Effectively provides a 132 character line length.)
01 = 40 character print line
10 = 64 character print line
11 = 80 character print line

]

When set to 1, start printing after write completed.
Sound alarm if device supports one.

Restore operation of the keyboard from input inhibited state.

N N A

Reset all MDT bits in device buffer before writing or executing orders.
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Write Command

The Write command writes data into specified locations in the 3708 buffer without
erasing or modifying data in the other locations. Data is stored in successive buffer
locations until an order is encountered in the data stream that alters the buffer
address, or until all the data has been stored. During the write operation, the buffer
address is advanced one location as each character is stored.

The buffer location where the entry of data starts depends on the starting location
specified by the Set Buffer Address order (see “Set Buffer Address (SBA)” on

page 4-11) that follows the WCC. If an SBA does not follow the WCC, the starting
location is the buffer address where the cursor is positioned. The formatting and
placement of write data, and the modifying of existing buffer data, are described in
“Orders and Attributes” on page 4-10.

Erase/Write Command

An Erase/Write command causes both an erase and a write operation. The erase
operation clears the device buffer to nulls, positions the cursor to location 0, sets the
buffer address to 0, and sets the screen size to the default size, if the default size is
not currently in effect. The write operation is then performed in the same manner as
for a Write command. If the data does not contain a WCC byte, the Erase/Write
command does not cause the buffer to be erased.

Erase/Write Alternate Command

If the 3708 is configured for large screen emulation (3270 model emulation = 3, 4,
or 5), the Erase/Write Alternate command does the following:

¢ Clears the device to nulls

e Positions the cursor to location 0

e Sets the buffer address to 0

¢ Puts the display in the alternate emulation mode type defined by the BIND (if
the alternate size in not already in effect).

If the 3708 is not configured for large screen emulation (3270 model emulation = 2),
the Erase/Write Alternate command is treated as if it were an Erase/Write command.

Erase All Unprotected (EAU) Command

This command does the following:

* Clears all the unprotected character locations to nulls and sets any character
attributes affected to their default values.

¢ Resets to 0 the MDT bit in the field attribute for each unprotected field.

¢ Unlocks the keyboard.

¢ Resets the Attention Identification (AID).

¢ Repositions the cursor to the first character location, after the field attribute, in

the first unprotected field of the device buffer.

If the entire buffer is protected, buffer data is not cleared and MDT bits are not
reset. However, the keyboard is unlocked, the AID key reset, and the cursor is
repositioned to the first buffer address.

Note: The EAU command does not have a WCC after it.
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Read Operation

Read Buffer

The process of sending data from the display to the host is called a read operation.
A read operation can be initiated by:

¢ The host application sending an explicit read command
¢ An operator action (for example, pressing the ENTER key).

Note: Because the information that the host reads may be incomplete, it is
recommended that the host application not send Read commands.

The 3708 supports three read commands:

¢ Read Buffer
¢ Read Modified
¢ Read Modified All.

These commands allow the host program to be informed of changes in the device’s
buffer that resulted from keyboard input. When sent by the host program, these
commands cause a specific data stream to be sent in response. Also, the Read
Modified response may be sent by the 3708 without having received the command
from the host. This would be done when the terminal operator presses the keys to
perform a function that requires a host response, such as ENTER or a PF key.

The 3708 transfers all data in the device buffer to the host when it receives the Read
Buffer command. The 3708 transfers data from location 0 to the end of buffer.

The response consists of a 3-byte read heading that contains the AID byte and a
2-byte cursor address. This is followed by the contents of the entire buffer, including
null characters. At a location occupied by a field attribute byte, the 3708 inserts a
Start Field order to identify the beginning of a field. (See “Start Field (SF)” on
page 4-11 for the format of the Start Field order.)

The AID value is set when the terminal operator has performed an operation that

requires host program intervention, such as pressing an Enter or PF key. Table 4-1
contains a list of the AID functions and their hex values.
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Read Modified Command

The Read Modified data stream is in one of three forms determined by the AID
operation that has been initiated by the terminal operator. Table 4-1 indicates each
AID, whether the resulting data stream is a full-read-modified response, a selector
light-pen response, or a short read response. Each of these responses is discussed in

Full-read-modified response

If the terminal operator pressed an AID key other than CLEAR, PA1l, PA2, or
CURSR SEL on an ‘&’ field, a full read modified response is sent to the host. All
fields that have MDT set to 1 are sent to the host with nulls suppressed. (When a
field is modified by the operator, the MDT bit is set in the attribute byte for that
field.)

4-8

Table 4-1. Responses for each AID Value

AID HEX EBCDIC Response

ENTER 7D Full Read Modified
Light Pen (&) F1 Full Read Modified
PFO1 F2 Full Read Modified
PF02 F3 Full Read Modified
PFO03 F4 Full Read Modified
PF04 F5 Full Read Modified
PF05 F6 Full Read Modified
PF06 F7 Full Read Modified
PF07 F8 Full Read Modified
PFO08 F9 Full Read Modified
PF09 TA Full Read Modified
PF10 7B Full Read Modified
PF11 7C Full Read Modified
PF12 Cl Full Read Modified
PF13 C2 Full Read Modified
PF14 C3 Full Read Modified
PF15 C4 Full Read Modified
PF16 Cs5 Full Read Modified
PF17 Cé6 Full Read Modified
PF18 C7 Full Read Modified
PF19 C8 Full Read Modified
PF20 C9 Full Read Modified
PF21 4A Full Read Modified
PF22 4B Full Read Modified
PF23 4C Full Read Modified
PF24 7E Select light pen
Light Pen

(Space / Null)

PAO1 6C Short Read

PAO2 6E Short Read

PAO03 6B Short Read
CLEAR 6D Short Read

the following paragraphs.
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The first 3 bytes in the response data stream are always the read heading. The first
byte is the AID code; the second 2 bytes contain the current cursor address.
Following the read heading is the data of each modified field. The data for each
field is preceded by an SBA order containing the 2-byte buffer address of the first
character position in the field (the attribute address plus 1). Thus, the read data
stream for this response would be as shown in Table 4-2.

Table 4-2. Format of Full-Read-Modified-Response

Response Description

AID + Read heading

Cursor

Address

SBA (X'11') | Set Buffer Address Order

Attribute Attribute Address plus one

Address (identifies location of the field)
+ 1

Data Nulls suppressed

SBA (X'11') More modified fields if applicable.

The search for modified fields begins at buffer location 0, and continues until the
last buffer location has been checked.

The data stream is terminated as follows:

e When the last modified field wraps from the end of buffer into the beginning of
the buffer, the data stream includes all data in that field, and is the last piece of
data.

o If the buffer does not have a wrapped modified field, the data stream ends after
the last modified field.

When the buffer is formatted (contains fields) and no modification occurs, the data
stream consists of the read heading only.

If the buffer is unformatted (contains no fields), the 3708 responds with the entire
buffer regardless of whether it has been modified because there are no attribute bytes
in the buffer, and modification of data cannot be determined. The read starts at
location 0 and continues to the last location; nulls are suppressed.
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Selector light-pen response
If CURSR SEL on a space or null field has been used to generate the AID, data
from modified fields is not sent to the host program. The read heading and an SBA
order for each modified field are sent, as shown in the following table:

Table 4-3. Format of Selector Light-Pen Response

Response Description

AID + Read heading

Cursor

Address

SBA (X'11') Set Buffer Address Order

Attribute Attribute Address plus one

Address (identifies location of the field)
+1

SBA (X'11') | More modified fields if applicable.

The search for modified fields begins at buffer location 0, and continues until the
last buffer location has been checked.

Note that if fields are modified by the keyboard, but completion of the modification
is signaled by a selector-light-pen-attention operation on other than ‘&’
character-designator fields, a resulting read-modified operation reads only the
address of the modified fields, not the modified data. A Read Modified All
command can be used to obtain both the address of, and the data in, each field that
has the MDT bit set to 1.

Short read response
If the CLEAR key or a PA key has been pressed, a short read operation is
performed. The data stream of a short read contains only the AID byte. No cursor
address is sent and no data is transferred.

Read Modified All Command
This command operates like a Read Modified command, except that the 3708 sends
both the address and data from modified fields, regardless of the AID byte. The
3708 does not generate this type of read operation. The command must be sent by
the host.

Orders and Attributes

Orders can be included in any of the write-command data streams, either alone or
intermixed with data. Two types of orders are used: printout format orders and
buffer control orders. Printout format orders are discussed in “3270 Data Stream
(LU type 3)” on page 4-15. The following paragraphs describe the buffer control
orders that are executed by the 3708. Figure 4-2 on page 4-11 shows the buffer
control orders, their hex codes, and the format of any parameters. The printout
format orders are shown in Table 4-4.

Note: The 3708 does not support the 3274 Structured Field and Attribute
Processing option and the associated orders.
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Start Field (SF)

Order Byte 1
Order Cod
Sequence (Order Code) Byte Byte Byte
EBCDIC 2 3 4
Order (Hex)
Start Field (SF) 1D Attribute
Character
Set Buffer Address (SBA) 1 1st Address | 2nd Address
Byte Byte
Insert Cursor (IS) 13
Program Tab (PT) 05
Repeat to Address (RA) 3C 1st Address | 2nd Address Character
Byte Byte to Be
Repeated
Erase Unprotected 1st Address | 2nd Address
to Address (EUA) 12 Byte Byte

Figure 4-2. Buffer Control Orders and Order Codes

The Start Field (SF) order tells the 3708 to start a field at the current buffer address.
The second byte of the order is the attribute character that is to be associated with
the field. The 3708 stores the attribute character at the current buffer address and
then increments the buffer address by 1. Bits 0 and 1 of the character are set to '10'
before it is stored in the buffer; this setting identifies the byte as an attribute
character during subsequent operations.

The byte immediately following the Start Field order code in the data stream is
always stored as an attribute, even when the byte was intended as an order or a data
character.

During execution of a Read Buffer command, the 3708 automatically inserts SF
order codes in the read data stream immediately before each attribute character.
This placement permits identification of the attribute characters by the host
program.

Set Buffer Address (SBA)

The Set Buffer Address order (SBA) specifies a new buffer address where writing
resumes. The host program can use the order to write data into various areas of the
buffer. The order can also precede any other order to define where the operation of
the second order is to begin. For example, an SBA order would be used in front of
a SF order to identify the beginning of the buffer address for the new field.

If the SBA has an invalid address, the write operation terminates, and a negative
response (X'1005') is returned to the host program.

When a Read Modified data stream is being created, the 3708 searches for attributes
with the MDT bit set. For each such attribute, the 3708 inserts the SBA order code
followed by the 2-byte buffer address of the first character in the modified field
(attribute address plus 1).
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Insert Cursor (IC)

Program Tab (PT)

The Insert Cursor (IC) order positions the cursor to the location identified by the
current buffer address. This order can be used by the host program to identify the
position where the cursor is to be placed when the new data is displayed to the
terminal operator.

The Program Tab (PT) order advances the current buffer address to the first
character position of the next unprotected field. If the current buffer address (CBA)
is at an attribute of an unprotected field, it updates the CBA to the next buffer
location. When the PT order does not follow a command or an order, the PT causes
nulls to be inserted to the end of current field, regardless of the value of bit 2
(protected/unprotected) of the attribute character for the field. If the PT follows a
command or another order, the current field is left unchanged.

The PT does not tab beyond the end of the buffer. If an attribute for an
unprotected field has not been found by this point, the CBA is set to 0. To continue
the search for an unprotected field, a second PT order must be used immediately
following the first. If the first PT order was causing nulls to be placed into the
buffer when the operation was terminated at the last buffer location, a second PT
order will continue to place nulls from buffer location 0 to the end of the current
field.

Repeat to Address (RA)

The Repeat to Address (RA) order writes a specified character in all buffer locations
from the current buffer address up to the stop address specified in the order. (The
character is not placed at the location specified by the ending address). As shown in
Figure 4-2 on page 4-11, the ending buffer address is specified in bytes 2 and 3 of
the order, and the character to be repeated is found in byte 4. If the ending address
is out of range, the write operation is terminated, and a negative response (X'1005')
is sent to the host program.

When the stop address is lower than the current buffer address, the RA operation
wraps from the bottom row of the buffer to the top row. When the stop address
equals the current address, the specified characters are stored in all buffer locations.

Erase Unprotected to Address (EUA)

The Erase Unprotected to Address (EUA) order places nulls in all unprotected
buffer locations from the current buffer address up to the stop address specified in
the order. (A null is not placed at the location specified by the ending address.) As
shown in Figure 4-2 on page 4-11, the ending buffer address is specified in bytes 2
and 3 of the order. If the ending address is out of range, the write operation is
terminated, and a negative response (X'1005') is sent to the host program.

When the stop address is lower than the current buffer address, the EUA operation
wraps from the bottom row of the buffer to the top row. When the stop address
equals the current address, all unprotected character locations in the buffer are
erased.
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Processing the 3270 Data Stream
When operating in protocol conversion mode, the 3708 analyzes the LU type 2 data
stream (see “3270 Data Stream (LU type 2)” on page 4-3), building a screen image
in the 3708 device buffer for the port (see “Display Image” on page 4-29 for a brief
description of the device buffer).

The order of processing is:

1. If the command is a Write and the WCC indicates that MDT bits are to be
reset, the device buffer is searched for attribute bytes, and the MDT bit (bit 7) is
set to 0.

2. If the command is an Erase/Write or an Erase/Write Alternate, the device buffer
is cleared to nulls.

3. If the terminal is enabled for large screen support, the 3708 may transmit a
sequence to the terminal to set the screen size.

e If the terminal is not in the default screen size and an E/W is received, the
3708 transmits a sequence to the terminal to set its screen size to the default
size specified in the BIND.

e If an E/W Alternate is received and the terminal is not in alternate screen
size, the 3708 transmits a sequence to set the terminal in the alternate screen
size specified by the BIND.

4. The host data is analyzed for orders and data, and from these, the device buffer
is updated to represent the display image. For each line of the display image,
two column-number values are maintained. These are used to contain the
rightmost and leftmost column positions that have been modified by the current
Write command from the host. These values are used later when transmitting
the data to the terminal.

5. An entire Write command is received and analyzed by the 3708 before any
transmission to the terminal occurs. If the data has been split into chain
elements, transmission to the terminal begins only after the element specifying
End Chain has been received.

6. If the Type-ahead function has been activated, a positive SNA response is sent,
if appropriate. The queue of characters received from the terminal is then
checked. If data has been received, it is processed and (possibly) added to the
device buffer data. When an AID type key sequence is detected in the received
data, the appropriate indication is transmitted to the host program, and the
receive queue processing terminates.
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To transmit to the terminal, the 3708 uses the two column-number values
previously described to determine, for each line of the display, what data must
be transmitted. (As an example, if the host application had used a Write
command to update the data in a field, but the new data was the same as the
old, the column-number values would reflect that nothing changed, and no new
data would actually be transmitted to the terminal.) Starting with line 1, the
updated display image is sent to the terminal. Any field in a modified line that
has not been changed is not transmitted to the downstream device. The
sequences in the following list are obtained from the terminal control section of
the terminal table that is in use:

* The 3708 sends Set Cursor Address sequences to position data correctly on
the screen.

e If the terminal type being used supports highlighting, the 3708 sends
highlighting ON/OFF sequences to cause characters to be correctly
intensified, based on the field attributes sent in the host data stream.

¢ If the terminal type being used supports colors, the 3708 sends the color
sequences to cause characters to be the correct colors, based on the field
attributes sent in the host data stream.

e If characters at the end of a line are all blanks, nulls, or attribute bytes, the
3708 sends the Erase EOL (erase end of line) sequence, rather than
transmitting many blank characters.

. After the entire screen has been updated, the keyboard restore indicator of the

WCC is checked. If it is set to 1, the status line of the display is updated to
clear the message area where, usually, X CLOCK had been displayed.

The setting of the WCC sound alarm bit (bit 5) is tested, and a BEL character is
sent to the terminal, if necessary.

If Type-ahead was not in use, the positive SNA response would be sent at this
time, if appropriate.



3270 Data Stream (LU type 3)

When an LU type 3 BIND is received from the host for a printer, the 3708 is
operating in protocol conversion mode. Data Stream Compatibility (DSC) protocol
is used to communicate with the printers. The 3708 interprets the 3270 DSC data
stream and converts it into commands for the ASCII printer. This protocol uses a
subset of the LU type 2 data stream. The 3708 uses a 1920 character buffer, just as
it does for a display using a 3270 data stream for an LU type 2. (Other buffer sizes
are not supported. If byte 24 of the BIND indicates other sizes, the BIND is
rejected with SNA sense code X'0821'.) The Write commands with all their orders
are processed in the same way as for a display. The Read commands cause an SNA
negative response of X'1003.'

Commands
The Write, Erase/Write, and Erase/Write Alternate commands are processed for a
printer the same way as a display (see “3270 Data Stream (LU type 2)” on
page 4-3). In addition to all the buffer control orders that are used for display
buffer formatting, there are four printer orders that can be included in the LU type 3
data stream:

New Line (NL)

End of Message (EM)
Forms Feed (FF)
Carriage Return (CR).

Print Line Formatting
LU type 3 printouts can be formatted or unformatted. For a formatted printout, the
format of the device buffer controls the appearance of printer data. For an
unformatted printout, printer orders are used to control the appearance of data at
the printer.

Formatted Printouts
The host application can specify that a formatted printout is to occur by setting bits
2 and 3 in the WCC byte of a Write command, as shown in the following table
(refer to “The Write Control Character (WCC) Byte” on page 4-5 for more

information):
Bits 2 and 3 Meaning
01 Formatted printout, 40-character lines
10 Formatted printout, 64-character lines
11 Formatted printout, 80-character lines
00 Unformatted printout.

Data from the device buffer prints according to this print line length.
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The

following items describe how the 3708 causes data to print for a formatted

printout.

Note: The newline function referred to below has three steps:

Unformatted Printout
If bits 2 and 3 of the WCC are set to 00, an unformatted printout occurs. The
platen length that has been configured for the 3708 port to which the printer is
attached is used for the line length.
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1. Carriage Return (X'0D').

2. Line Feed (X'0A").

3. If a carriage return delay is specified for the port to which the printer is
attached, a number of ASCII DEL characters (X'7F') are sent to the
printer. The number of DEL characters is determined by multiplying the
configured carriage-return-delay value by the ratio of the current column
to the platen width.

A newline is performed at the beginning of a formatted printout. This can be
suppressed by setting nonstandard operating bit 13 to 1.

A newline function is performed by the 3708 when a Begin Bracket is received
for the printer session.

Note: This newline can be suppressed by configuring the 3708 option
PERFORM NEWLINE AT BEGIN BRACKET to N.

New Line (NL), Carriage Return (CR), and End of Message (EM) print as
blanks and are otherwise ignored.

A Form Feed (FF) order is valid in any position and causes the 3708 to send a
FF character (X'0C") to the printer. If a form feed delay is specified for the
port, that number of ASCII DEL characters (X'7F') are sent.

After printing the last printable character on a line (determined by the print line
format specified in the WCC), the 3708 performs a newline function.

Null characters, attribute characters, or alphameric characters in nonprint or
nondisplay fields are treated as follows:

— If embedded in a print line (that is, they appear before the last printable
character of the line), they print as blanks.

— If they constitute an entire line, the line is not printed at all.

Note: A blank line is printed if nonstandard operating bit 12 is
set to 1.

At the end of a printout, a newline function is performed.

Printing starts from buffer location 0 and ends with the last position of the buffer.

Printing can also end when the 3708 encounters an EM print order. If the print is

ended with an EM order, the 3708 performs a newline function if the print element
is not already positioned at the beginning of a line.
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With unformatted printouts, the print orders that were sent in the data stream
control the printed data format. The printer orders and their hexadecimal values are
shown in Table 4-4.

Table 4-4. Print Orders and Hex Equivalents

Order Hex Value
New Line (NL) X'15"
End of Message (EM) X'19!
Carriage Return (CR) X'0D'
Form Feed (FF) xX'oC'

The 3708 stores these orders in the device buffer after setting the two high order bits
to b'11'. (This setting causes the characters to appear as X'D5', X'D9', X'CD',
and X'CC' in the buffer.) As data in the buffer is converted to a data stream for
transmission to the printer, these bytes are interpreted as print orders. The printout
format that results is described in the following paragraphs.

Note: The newline function referred to below has three steps:

1. Carriage Return (X'0D").

2. Line Feed (X'0A").

3. If a carriage return delay is specified for the port to which the printer is
attached, a number of ASCII DEL characters (X'7F"') are sent to the
printer. The number of DEL characters is determined by multiplying the
configured carriage-return-delay value by the ratio of the current column
to the platen width.

A newline function is performed by the 3708 when a Begin Bracket is received for
the printer session.

Note: This newline can be suppressed by configuring the 3708 option PERFORM
NEWLINE AT BEGIN BRACKET to N.

New Line (NL): When an NL order is encountered in the buffer, the 3708 performs

a newline function to advance the printer element to the left margin of the next line.
Also, if no NL is encountered before the end of the line (as determined by the platen
length), the 3708 performs the newline function.

If the NL order is encountered in a nondisplay/nonprint field, it does not cause a
newline function; a blank is sent to the printer.

End Of Message (EM): The EM order is used to indicate the end of a message.
When the EM order is encountered in the buffer, the 3708 resets the printer element
to the start of the next line by performing a newline function. If the printer is
already at the start of a line, the newline is not performed.

If the EM order is encountered in a nondisplay and nonprint field, it does not end
the printout; a blank is sent to the printer.

If a valid EM order is not encountered during the printout, the 3708 transmits NLs
for all null lines until it reaches the end of the print buffer.

Chapter 4. Protocol Conversion Mode 4-17



Carriage Return (CR): The following data is sent to the printer:

L.
2.

Carriage Return (X'0D").

If a carriage return delay is specified for the port to which the printer is
attached, a number of ASCII DEL characters (X'7F ') are sent to the printer.
The number of DEL characters is determined by multiplying the configured

carriage-return-delay value by the ratio of the current column to the platen
width.

A CR order is not executed if located in a nondisplay and nonprint field; a blank is
sent to the printer.

Form Feed (FF): An FF order is valid in any position and causes the 3708 to send a
FF character (X'0C') to the printer. If a form feed delay is specified for the port,
that number of ASCII DEL characters (X'7F") are sent. (The printer buffer can
contain any number of FF print orders.)

Printer Compatibility Features
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3708 provides the following printer compatibility features:

CR at maximum presentation position (MPP) plus 1 (LU type 3 Unformatted
Mode)

After printing characters out to the page width (MPP), the 3708 performs an
automatic NL. The next codepoint in the buffer applies to the first print
position of the next line. If the character is a CR, it is ignored. For example,
the character A occurs at MPP followed by a CR and the character B. The
character A prints in the last position of the current line. The character B prints
in the first print position of the next line.

NL at MPP plus 1 (LU type 3 Unformatted Mode)

An NL in MPP plus 1 causes two NL functions, because of the automatic NL
generated when reaching MPP. For example, the character A occurs at MPP
followed by an NL and the character B. The character A prints in the last
position of the current line. The character B prints in the first print position of
the current line plus 2.

Null line suppression (LU type 3 Formatted Mode)
The 3708 does not print lines that contain only:

— Nulls
— Attribute characters
— Nondisplay or nonprintable characters.

The next print position is the first print position of the next line.

Note: Null line suppression can be disabled by setting nonstandard operating
bit 12 to 1. If bit 12 is set to 1, lines containing all nulls, attribute characters,
nondisplay characters, or nonprintable characters appear as blank lines in the
printout, and EM, NL, and CR are considered valid.

Automatic NL after the end of print buffer.

An NL occurs automatically after the print buffer completes for a formatted
printout.



3270 Data Stream (LU type 1)

When the BIND for a printer attached to the 3708 indicates LU type 1 and the 3708
is configured for a printer, the LU type 1 SCS (SNA Character String) data stream

is expected. This consists of a sequential string of control and data characters,

which is used to provide printed page format control. When processing the LU type
1 data stream, the device buffer for the port is used only as a work area. The buffer
is not used as a screen or printed page image. The controls in the data itself entirely
format the print output.

Normally, LU type 1 print operations begin wherever the print element currently is.
However, the 3708 port may be configured so that the 3708 sends a form feed to the
printer when a “Begin Bracket” SNA indicator is received.

SCS Control Codes Overview

The SCS control codes are used to perform a variety of page formatting functions.
The codes are shown in Table 4-5:

Table 4-5. SCS Control Codes
SCS Code

BS
BEL
CR
ENP
FF
GE
HT
INP
IRS
LF
NL
SA
SHF
SLD
SVF
TRN
VCS
VT

EBCDIC
X'16'
X'2F!
X'0D'
X'14'
X'oC!
X'08'
X'05'
X'24'
X'IE'
X'25!
X'1s5!
X'28'
X'2BC1'
X'2BC6'
X'2BC2'
X'35!
X'04XX!
X'0B'

SCS Control Code Descriptions

The following sections describe all of these SCS orders and explain how they are
supported by the 3708. In the descriptions, XLATE (X'nn') is used to indicate the

characters that the 3708 sends to the printer to perform each function. This
nomenclature means that the EBCDIC value X'nn' is used as an index into the

Name

Back Space

Bell Function

Carriage Return
Enable Presentation
Form Feed

Graphic Escape
Horizontal Tab

Inhibit Presentation
Interchange Record Separator
Line Feed

New Line

Set Attribute

Set Horizontal Format
Set Line Density

Set Vertical Format
Transparent

Vertical Channel Select
Vertical Tab

EBCDIC/ASCII translation table for the port. If one of the standard tables is in
use, this results in the expected character (for example, EBCDIC “F” is X'25', and

the translation for this is ASCII “LF”, which is X'0A"'.) If a user-defined

translation table is in use, the ASCII character that has been set in the table is used.
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Back Space (BS)
The Back Space (BS) is a format control that moves the print position horizontally
one position to the left. If the print position is at column 1, this control has no
effect. The left margin setting is ignored.

To execute this command, the 3708 sends XLATE (X'16') to the printer.

Carriage Return (CR)
The Carriage Return (CR) is a format control that moves the print position
horizontally to the left margin on the current line. If the print position is already at
the left margin, this command has no effect.

To execute this command, the 3708 sends:
1. XLATE (X'0D")

2. If a carriage return delay is specified for the port to which the printer is
attached, a number of ASCII DEL characters (X'7F') are sent to the printer.
The number of DEL characters is determined by multiplying the configured
carriage-return-delay value by the ratio of the current column to the platen
width.

3. If the left margin (LM) is currently greater than 1, then LM minus 1 number of
ASCII space characters (X'20') are sent.

Enable Presentation (ENP)
The Enable Presentation (ENP) is a format control that is used to enable the
printing of keyboard input data. This command performs no function on an LU
type 1 device. It is accepted by the 3708 without an error response and without
affecting the printout format.

Form Feed (FF)
The Form Feed (FF) is a format control that moves the print position to the top

and left margin of the next form.
To execute this command, the 3708 sends four or more characters to the printer.

| 1. The first character depends on the value of 3708 MAY TRANSMIT FORMFEED (LU_1
l SCS).

| ¢ If the value is Y, the 3708 sends XLATE (X'0C"') to cause a form feed.
| o If the value is N, the 3708 sends the following characters:

a. XLATE (X'0D') to perform carriage return functions

b. CR delay (same as 2 under “New Line (NL)” on page 4-21)

c. An appropriate number of ASCII line feed characters (X'0A"') to
position the print element on the first line of the next form.

2. If a form-feed delay is specified for the port to which the printer is attached, a
number of ASCII DEL characters (X' 7F*) are sent to the printer. The number
of DEL characters is equal to the form-feed delay value.

| Note: Instead of DEL (X'7F') characters, the user may configure the 3708 to

| transmit NULL (X'00') or XON (X'11X') by setting nonstandard bits 4 or 10
l to 1.
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Horizontal Tab (HT)

3. If the top margin (TM) is currently greater than 1, then TM minus 1 of ASCII
line feed characters (X'0A') are sent.

4. If the left margin (LM) is currently greater than 1, then LM minus 1 of ASCII
space characters (X'20') are sent.

The Horizontal Tab (HT) is a format control that moves the print position
horizontally to the next tab stop setting. Horizontal tab stop values are set by using
the Set Horizontal Format (SHF) function. If there are no horizontal tab stops set
to the right of the current print position, the horizontal tab function generates a
space.

To execute this command, the 3708 sends the number of ASCII space characters
(X'20') required to cause the print element to move to the next tab setting.

Note: An HT placed after the MPP causes a space in the first print position of the
next line.

Inhibit Presentation (INP)

The Inhibit Presentation (INP) is a format control used to inhibit the printing of
keyboard input data. This command performs no function on an LU type 1 device.
It is accepted by the 3708 without an error response and without affecting the
printout format.

Interrecord Separator (IRS)

Line Feed (LF)

New Line (NL)

The Interrecord Separator (IRS) is a separator character that causes a newline
function.

The Line Feed (LF) is a format control that moves the print position down to the
next line.

To execute this command, the 3708 sends XLATE (X'25').

The New Line (NL) is a format control that moves the print position to the left
margin on the next line. This is functionally equivalent to a CR followed by a LF.

To execute this command, the 3708 sends:
1. XLATE (X'0D"') to perform the carriage return function.

2. If a carriage return delay is specified for the port to which the printer is
attached, a number of ASCII DEL characters (X'7F") are sent to the printer.
The number of DEL characters is determined by multiplying the configured
carriage-return-delay value by the ratio of the current column to the platen
width.

Note: Instead of DEL (X'7F') characters, the user may configure the 3708 to
transmit NULL (X'00') or XON (X'11') by setting nonstandard bits 4 or 10
to 1.

3. If a carriage-return-delay character is specified for the port to which the printer
is attached, a number of ASCII DEL characters (X'7F') are sent to the printer.
The number of DEL characters is equal to the carriage-return-delay value.
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Note: Instead of DEL (X'7F') characters, the user may configure the 3708 to
transmit NULL (X'00') or XON (X'11') by setting nonstandard bits 4 or 10
to 1.

4. XLATE (X'25") to perform the line feed function.

5. If the left margin (LM) is currently greater than 1, then LM minus 1 of ASCII
space characters (X'20') are sent.

Set Horizontal Format (SHF)
The Set Horizontal Format (SHF) is a data-defining control used to set the
horizontal format controls. These controls include left and right margins and
horizontal tab stops. A 1-byte binary count follows the SHF code that indicates the
number of bytes to the end of the SHF string, including the count byte. The first 3
bytes following the count byte define the maximum presentation position (MPP), the
left margin (LM), and the right margin (RM), respectively. (MPP is equivalent to
line length.) Tab stop settings follow the right margin position.

A zero for any of these values results in a negative SNA response of X'1005'. All
values are expressed as 1-byte binary numbers. The minimum SHF sequence is 1
byte, which sets the horizontal format controls to their default values. The following
example shows the sequence of the SHF control.

(SHF)(cnt)(MPP)LM)(RM)T1)(T2)...(Tn)

MPP Defines a line length less than or equal to the maximum print position.
The default value for MPP is the platen width that has been configured at
the 3708 port.

Note: If the MPP is set to a value greater than the physical page width,
data may be lost (for example, printing on the platen, or the print head
jams at the right margin).

If the SHF command sets the page length greater than the configured
maximum platen length value in the 3708 port configuration, the 3708
rejects the SHF command with a negative sense code of X'1005"'.

LM Specifies the column value of the leftmost print position. The LM also
serves as the first horizontal tab stop. Valid LM values are less than or
equal to the MPP. The LM default value is 1.

RM Not used in printing operations.

T1..Tn Specifies horizontal tab stop settings. The tab stops do not have to be in
order. Valid tab stop values are less than or equal to the MPP and greater
than 1.

Set Line Density (SLD)
The Set Line Density (SLD) is not recognized on by the 3708. It is normally
followed by a 2-byte parameter. The 3708 accepts, but ignores SLDs of the formats
X'2BC601"' or X'2BC602xx'. Other formats cause a negative SNA response of
X'1005', and the print operation is terminated.
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Set Vertical Format (SVF)

Transparent (TRN)

The Set Vertical Format (SVF) is a control used to set the vertical format controls.
These include top and bottom margins, vertical tab stops, and the maximum
presentation line (MPL). (MPL is equivalent to the page length.) A 1-byte binary
count follows the SVF code that indicates the number of bytes to the end of the SVF
string, including the count byte. The first 3 bytes following the count byte define the
MPL, the top margin (TM), and the bottom margin (BM), respectively. A zero for
any of these values results in a negative SNA response of 1005.

Tab stop settings follow the bottom margin position. All values are expressed as
1-byte binary numbers. The minimum SVF sequence is 1 byte long, which sets the
vertical format controls to their default values. The following example shows the
sequence of the SVF control.

(SVF)(ent)(MPL)(TM)(BM)(T1)(T2)...(Tn)

MPL Defines the page length. All values between 0 and 102 are valid. A value
specified here takes precedence over the printer page length configured at
the 3708 port. The default value for MPL is 1.

Note: If the MPL is set to a value greater than the physical page length,
printing may occur on the form fold.

™ Specifies the line value of the first line on a page. The TM also serves as
the first vertical tab stop. Valid TM values are less than or equal to the
MPL. The TM default value is 1.

BM Specifies the line value that, when reached, causes an automatic skip to a
new page. BM must be greater than or equal to TM, and less than or
equal to the MPL. The default BM value is the MPL value.

The 3708 causes the automatic skip by e