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PREFACE

PURPOSE

This manual contains information and procedures necessary to repair the IBM
Displayuwriter System Communications equipment.

AUDIENCE

The primary audience for this book are IBM Customer Service Representatives who
are trained to repair the IBM Displayuwriter System Communications equipment.

The secondary audience for this book are other persons repairing the IBM
Displayuriter System communications equipment.

CONTENTS

Chapter one is a general introduction to communications. This chapter
describes line types, modems, and features.

Chapters two and describe the ASYNC protocol and diagnostics.
Chapters four and five describe the BES protocols and diagnostics.

Chapter six describes the 3270 Data Stream Compatibility feature protocol
and operations.

Chapter seven describes the Electronic Document Distribution feature and its
operating characteristics.

Chapter eight describes the 3270 DSC and EDD diagnostics.
Chapters nine and ten describe the X.21 interface and the diagnostics.

Chapter eleven describes the tools and test procedures used to service the
Displaywriter communications equipment.

Chapter thirteen contains cable, connector, and test point diagrams used to
service the Displaywriter communications equipment.
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CHAPTER 1. COMMUNICATIONS INTRODUCTION

COMMUNICATION CAPABILITIES

The IBM Displaywriter System has four
communication licensed programs; Asyn-
chronous (ASYNC), Binary Synchronous
(BSC), 3270 Data Stream Compatibility
Feature (3270 DSC) and Electronic Doc-
ument Distribution (EDD). The ASYNC
and BSC applications enable a
Displayuwriter to conduct communication
sessions in terminal-to-terminal and
terminal-to-host operating modes. The
3270 DSC facility enables a
Displaywriter to access IBM host com-
puters using 3270 application
programs. EDD allows the
Displayuriter to electronically dis-
tribute and exchange documents with
compatible equipment.

COMMUNICATION FACILITY

The communications facility is defined
as the modems and line (usually a
voice grade telephone line) over which
a terminal such as Displaywriter can
exchange information with a remote
station (see Figure 1-1).

Modems are electronic devices that
convert digital information signals
used by terminals to and from voice
compatible (analog) signals that can
be sent over a telephone line.

DWS MODEM 1

Duplex is the transmission of informa-
tion in both directions at the same
time.

Half-duplex is the transmission of
information in both directions, but
not at the same time.

The Displaywriter is capable of duplex
operation using ASYNC Communications
and reaquires a communication facility
providing duplex service. BSC and
SDPLC communications never exchange
information in both directions
simultaneously, thus either a duplex
or half-duplex facility can be used.

A facility providing half-duplex ser-
vice consists of half-duplex modems
and a single (2-wire) telephone line.
A facility providing duplex service
might consist of duplex modems and
either a single (2-wire) telephone
line or two telephone lines (4-wire),
depending on the modem.

COMMUNICATION LINE TYPES

The Displavuriter can operate over a
switched line or a nonswitched line.
The type of line installed determines
many of the machine's functions and
operating procedures for communi-
cations.

MODEM DWS

Figure

Chapter 1.

1-1. Communication Facility Example
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SWITCHED NETWORK

A switched network station can commu-
nicate with any other compatible sta-
tion. A connection is made by placing
a telephone call from one switched
network station to another. When
transmission has been completed, the
connection can be terminated either
manually or automatically. Sece

Figure 1-2.

"
% “‘“ Terminal/

/ é Host

& ,C@ -
il et i m Terminal/

S "ﬂ% B Host
\ i‘éﬁ? Terminal/

S5 Host

1-2. Switched Network Oper-
ations

Figure

NONSWITCHED LINE

A nonswitched line provides a perma-
nent, continuous connection between
two stations. A telephone call is not
necessary to start communications.
Communications are only betuween the
two connected points. See Figure 1-3.

[
=

Figure

1-3. Nonswitched Line Oper-
ations

SWITCHED NETHORK BACKUP (SNBU)

A Displayuwriter can be set up for both
nonswitched line and switched network
operations if the Displaywriter is
equipped with the switched network
backup (SNBU) feature which uses the
Select Standby lead on the EIA inter-
face. This dual line arrangement
allows the machine to operate over a
nonswitched line, with a switched net-
work as a backup. See Figure 1-4¢.

l [

\
Switched \ DD
Back-Up \ / Host
Line po )
1 —L e 4_ Terminal/
ﬁ = Host
\ L Terminal/

Figure 1-4. Switched Network Backup
Operations

CCITT X.21 INTERFACE

The X.21 interface allows the con-
nection of the Displaywriter to Public
Data Networks.

EXTERNAL MODEMS

External modems are attached to a
Displaywriter workstation by an EIA
RS$-232C (CCITT V.2%4) interface.
External modsms such as the IBM 3863
or 3872 and non-IBM modems compatible
with EIA R5-232C (CCITT V.24) inter-
faces may be attached. The external
modem may be attached by an external
cable directly to the EIA/CCITT Inter-
face Port (Port 4) of the electronics
module.

When a Displaywriter System is config-
ured for anything othar than a single
EIA, the communications adapter card
is always in the diskette unit. The
first external modem is attached to
the EIA/CCITT interface on the commu-
nications adapter card by cabling
through Port 4a of the diskette unit.
An additional EIA/CCITT Interface Con-
verter card is used to attach the
second external modem cable. This
external modem cable goes through Port
4b to the EIA/CCITT Interface Convert-
er Card. The EIA/CCITT Interface
Converter Card converts the internal
modem interface signals to EIA/CCITT
levels and the EIA/CCITT levels to
internal modem interface signals.

INTERNAL MODEMS

Internal modems are drivaen by the
internal modem interface of the commu-
nications adapter card. This inter-
face, which is available only when the
communications adapter is located in
the Displayuwriter diskette unit, sup-
?EEE? only a Local Device Controller

1-2 IBM Displaywuriter Communications Service Manual



Local Device Controller (LDC)

The Local Device Controller feature is
an integrated modem device within the
Displayuriter that is used to transmit
and receive data over a
customer-provided twinaxial cabling
system. The maximum length of this
cabling system is 1538 meters (5000
feet). See Figure 1-5.

The LDC allows the Displavwriter to
communicate with another Displayuwriter
in a half-duplex, point-to-point mode.
Each Displavuriter attaches to the
communications line through an iso-
lation transformer on the LDC. The
communications line is terminated at
each end with 55 ohm resistors.

Terminating Lbc

Resistor Isolation
Transformer

LDC Isolation
Transformer

Terminating
Resistor

H

Terminating
Resistor

Terminating
Resistor

|

g |

Displaywriter Displaywriter
System System

Figure 1-5. Local Device Controller
Communications

The LDC converts one cycle of 40 KHz

sine wave to a single data bit. The

phase of the sine wave determines the
value of the data bit (one or zero).

This is shown in Figure 1-6.
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1-6. Phase of Sine llave Deter-
mines Value of Data Bit

Figufe

The LDC also converts a single data
bit to one cycle of a 40 kHz sine wave
and transmits it over the communi-
cations line. The data bit rate may
be switched to operate at speeds of
1200, 2400, or 4800. In addition, the

Chapter 1.

LDC supplies clocking for itself and
the communications adapter card. The
LDC converts (serializes) the communi-
cations line signhals into logic level
signals and passes the serial data to
the communications adapter card. The
adapter card converts the serial data
into the parallel format used by the
rest of the Displaywriter System.

EIA INTERFACE CABLE

A shielded EIA/CCITT external cable is
used to connect the Displavwriter to
an external modem. This cable is
labeled '4' and can be used on
EIA/CCITT Port 4, 4Ga or 4b depending
upon the hardware configuration.
Figure 1-7 is an illustration of the
connector at the end of the communi-
cations cable. It is a 25-pin modem
plug that is compatible with an EIA
RS-232C connector.

EIA Interface Cable.

Figure 1-7.

The following signal circuits are pro-
vided by Displavuwriter:

. Circuit AB - CCITT 102 - Pin 7.
Signal Ground

. Circuit BA - CCITT 103 - Pin 2 -
Transmitted Data (TD). This cir-
cuit sends data which the
modem/DCE modulates and transmits.

. Circuit BB - CCITT 104 - Pin 3 -
Received Data (RD). On this cir-
cuit, the modem/DCE sends received
data to the Displavwriter.

. Circuit CA - CCITT 105 - Pin 4§ -
Request to Send (RTS). Request to
Send is active when the
Displayuriter is ready to
transmit. If DSR is on, RTS
brings up carrier. In half-duplex
operation, the ON condition main-
tains the DCE in the transmit mode
and inhibits the receive mode.

Communications Introduction 1-3



. Circuit CB - CCITT 106 - Pin 5 -
Clear to Send (CTS). Clear to
Send indicates the local modem/DCE
is ready to transmit. It is
started by RTS (Pin 4), but there
is a delay before Clear to Send
goes active and data transmission
begins (called RTS-CTS delay).
This delay occurs only in
half-duplex mode.

) Cirucit €CC - CCITT 107 - Pin 6 -
Data Set Ready (DSR). This cir-
cuit indicates to the system there
is power at the modem. On a
switched network, DSR indicates a
dialed connection has been com-
pleted.

. Circuit CF - CCITT 109 - Pin 8 -
Received Line Signal Detector
(RLSD). This circuit is active
when the modem/DCE is receiving a
valid signal from the communi-
cations line. An inactive
condition indicates no signal is
being received or the received
signal is not valid.

. CCITT 116 - Pin 11 - Select Stand-
by (S$5). This circuit is active
when the SNBU option is selected.

J Circuit DB - CCITT 114 - Pin 15 -
Modem/DCE Transmit Clock: Signal
Element Timing. A clock signal
produced by the modem/DCE. This
signal is used to clock out Trans-
mit Data. When business machine
clocking is used, this circuit is
not used.

. Circuit DD - CCITT 115 - Pin 17 -
Modem/DCE Receive Clock: Singal
Element Timing. The receive clock
signal is sent from the modem/DCE.
The Displaywriter receive data
rate is regulated by this circuit.
When business machine clocking is
used, this circuit is not used.

. CCITT 141 - Pin 18 - Test.
Loop Back.

[ Circuit CD - CCITT 108 - Pin 20 -
Data Terminal Ready (DTR). This
circuit signals the Displayuriter
is ready for operation.

. Circuit CE - CCITT 125 - Pin 22 -
Ring Indicate (RI). This circuit
indicates a ringing signal is on
the communications channel. This
circuit determines the calling or
called status.

. Circuit CH - CCITT 111 - Pin 23 -
Data Signhal Rate Select (DSRS).

Local

This circuit selects the modem/DCE
data transmission rate, if the
modem/DCE supports an optional
rate. If the signal is active,
normal speed is selected. If the
signal is inactive, half-speed is
selected.

Note: For some local attachments, the
Displayuwriter can operate with modaem
eliminators and null modem connectors
that strictly comply with the EIA
RS5-232C specifications.

COMMUNICATION HARDWARE

The communications feature hardware
can interface with switched or non-
switched (leased) networks. Depending
on which Displaywriter communications
feature is used, the communications
hardware is located in either the
electronics module or the diskette
unit. The possible hardware config-
urations are:

. Single EIA Interface (One external
modem)

. Dual EIA Interface (Two external
modems)

. LDC (Local Device Controller)

. LDC and EIA Interface (One Local
Device Controller and one external
modem)

. X.21 Interface

When a single external modem is used,
the hardware is in the electronics
module. For all other configurations,
the hardware is in the diskette unit.

When two modems, or a LDC and a modem
are configured, only one can be used
at a time.

SINGLE EIA

When a single external modem is used,
the external modem cable is attached
to the EIA/CCITT Port 4 of the elec-
tronics module as shown in Figure 1-8

The communications adapter card is
located in position A of the electron-
ics package and is connected to the
base panel as shown in Figure 1-9

1-4 1IBM Displayuwriter Communications Service Manual



The communications adapter card (posi-
tion C) and the EIA card (position D)
are located in the diskette distrib-
ution board and connected to the back
panel as shown in Figure 1-11.

Diskette
Unit

Electronics
Module

E IA/CK Ports M
& N

External Modem
Cable

Electronics
Module

External Modem

Power
Plug

Figure 1-8. Single EIA Configuration

| gAB
& Externat Modem éﬁ//,—_a// External Modem
G o Power

Cord Cord

Figure 1-10. Dual EIA Configuration

E1A Cerd

A °

,. .

€= pdapter Card
B
A

Diskette Electronics
Top View
P N2
IS
AN
N

Electronics Module
(front view)

Adspter Card
g F‘T Z N
i EIA Cord -8 223 \\
™~ Internal EIA/CCITT ”~ > :}\ k A - j
Interface Cable f ry > (’f > P |
z. 0
_ / ?\ \\ 2 ,
Figure 1-9. Electronics Module - Sin- < = N .
gle EIA Configuration " /€;j§>
-/ @
Disketts Electronics, NS
Servics Position | 02
DUAL EIA INTERFACE @ ///
/
When dual external modems are used tuwo
external modem cables are attached to
the EIA/CCITT Ports %a and 4b of the Figure 1-11. Diskette Electronics -
diskette unit as shown in Figure 1-10. Dual EIA Configuration
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X.21 CONFIGURATION

Displaywriters using the X.21 inter-
face will have the communication
adapter card installed in position C
of the diskette distribution board and
the X.21 interface adapter card
located in position D.

X.21 Port

48 4A

R \ )
gD Ta ( . L
o ]
E & ,

AR\ ——/ A =2
Diskette V Electronics
Unit Module

External
Cable

aws
o °
} 2B
External DCE
éﬁ Power

Cord

Figure 1-12. X.21 Configuration

X.21 Card

i‘l

o}

o I
c -~ Adapter Card
B
A

Diskette Electronics

{
Communications |
Adapter Card

X.21 Card

Diskette Electronics,
Service Position

1-13. Diskette Electronics -
X.21 Configuration

Figure

LOCAL DEVICE CONTROLLER CONFIGURATION

An LDC is an internal card that allows
for synchronous communication between
two locally-attached machines. A
twinaxial cable, which can bhave a max-
imum length of 1538 meters (5000
feet), is used for the local line
attachment. Line speeds of up to 4800
bps are supported.

LDC AND OPTIONAL EIA

When the LDC is used, an optional
EIA/CCITT interface can also be
installed to connect the communi-
cations adapter card EIA/CCITT inter-
face (C2) to Port 4a. The LDC is
attached internally from D3 to Port
4b. The LDC cable is attached to Port
4B and the external modem cable is
attached to Port 4a of the diskette
unit as shown Figure 1-14.

The communications adapter card and
the LDC card are located in positions
C and D of the diskette distribution
board and connected to the back panel
as shown in Figure 1-15.
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KEYLOCK

A keylock is provided as an option to
the communications feature. The
keylock is mounted on the right side
corner of the system electronics mod-
ule (Figure 1-16). If a system has
this option, the communications fea-
ture will be inoperative until the
Electranics operator inserts the correct key and
Modute turns the keylock. Once the keylock
has been turned on and the machine
placed in the communication mode, the
key can be removed. However, once the
system is taken out of the communi-
cation mode, the key must be inserted
again before the communication mode
can be reactivated.

Diskette
Unit

G Power

Cord

Figure 1-14. LDC and Optional EIA

LDbC

Card
i D
C ications

c Adapter Card
B
A

Diskette Electronics

Top View
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Communications P E //, N ~ Cor icati
Adapter Card N7 \ \\ 13 mmunication
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& /
LD LG '
C Card 7 o < /x ,OFF
s N N/ s = ;k\
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~ 2% Ne
;ﬁ( RN i:%é:\<p Figure 1-16. Kevlock
=
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b 2
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Sl D3
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Figure 1-15. Diskette Electronics -
LDC and Optional EIA
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CHAPTER 2. ASYNCHRONOUS COMMUNICATIONS

ASYNC FACILITY OVERVIEHU

The IBM Displaywriter System Asynchro-
nous Communications Program (IBM
Licensed Program 5608-SR1) enables a
Displayuriter to communicate
terminal-to-terminal with remote
stations such as an IBM 2741 Communi-
cations Terminal, an IBM Communicating
Mag Card "Selectric" Typewriter, a
teletypewriter similar to the
Teletype! Models 33, 35, or 43 Key-
board Send/Receive (KSR) models, or
another Displaywriter.
Terminal-to-host means a communication
link can be established between a
Displaywriter and an IBM System/370 or
similar central processing unit (CPU).
The Displaywriter appears to the host
as an IBM 2741. Figure 2-1 shows the
possible communication links available
with ASYNC communication.

Using the ASYNC program, a
Displavuriter can exchange data with a
remote station for many different
types of applications. Examples of
these application types include:

. Time Sharing

. Data Entry

. Report Generation
. Text Processing

With the ASYNC program, documents can
be sent and received over common tele-
phone lines at speeds up to 1200 bits
per second (bps). The communications
link is point-to-point duplex on
switched or nonswitched lines.

Half-duplex operation with reverse
channel and multipoint (polled) lines
are not supported.

The ASYNC licensed program is provided
on a Displayuriter feature program
diskette, and IBM will periodically
distribute maintenance updates for it
as required.

ASYNC EQUIPHMENT REQUIREMENTS

In addition to the licensed program,
the following equipment is required
for asynchronous communication:

1. An external duplex modem capable
of supporting asynchronous data
transmission. The modem is

1 Trademark of the Teletype Corporation

Chapter 2.

IBM Displaywriter
System

IBM Displaywriter
System

Teletypewriter

2-1. Asynchronous Communi-
cations

Figure

attached to the Displayuriter by a
cable.

2. A communications adapter. The
adapter provides an Electronics
Industry Association (EIA) RS-232C
compatible interface required for
operation with an external modem.

Note: Depending on machine con-
figuration, up to two external
modems can be attached to a
Displayuriter when the communi-
cations adapter is in the diskette
unit.

3. A telephone line.
4. A minimum processor storage (memo-

ry) size. Minimum requirement for
ASYNC is 192K (Model A02).

COMMUNICATION ADAPTER CARD ASYNC OPER-
ATION

The communications adapter card,
through its interface cable, connects
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the electronics of the Displavuwriter
to the modem/Data Communications
Equipment (DCE). The communications
adapter card provides timing and other
electronic control functions for the
modem/DCE. The card is located in
either the electronics module or the
diskette unit.

The adapter card is programmable
through the use of menus with respect
to line speed and protocol. Line
speeds of 110, 134.5, 150, 200, 300,
and 1200 bps are the operating speeds
when business machine clocking is
used. Protocols requiring 1 or 2 stop
bits are used.

The communications adapter detects
parity, overrun and framing errors.
Examples of these are:

L Vertical Redundancy Checking. For
most ASYNC data streams, the
adapter indicates a parity error
when a character with wrong parity
is received. Even, odd, or no
parity checking is selectable.

. Overrun Condition. The adapter
indicates this condition when the
system does not read a received
character sent by the adapter
before the next character sent.

U Framing Error. The adapter indi-
cates when a valid stop bit(s) is
not detected at the end of a char-
acter during ASYNC communication.

ASYNC COMMUNICATION LINE SPEED
REQUIREHMENT

The IBM Displaywriter requires a
duplex modem and a line facility capa-
ble of asynchronous data transmission.
Speeds of 300 bits per second (bps) or
less require the use of a duplex modem
and a standard telephone line (either
switched or nonswitched). 1200 bps
transmission requires a standard tele-
phone line (2-wire) with some duplex
modems and two nonswitched lines
(4-wire) with other duplex modems. It
may or may not be possible to use a
single 1200 bps duplex modem and line
for both ASYNC and BSC.

DATA LINK ESTABLISHMENT

The Displaywriter activates the commu-
nication hardware by turning on the
Data Terminal Ready (DTR) circuit when
a setup is selected from the SETUP
SELECTION menu. READY will appear in
the display Link Status subfield.

This indicates the DIR circuit is
ready for communications.

To initiate the communications link on
a switched line, the Data Set Ready
(DSR) circuit must be on. DSR is
activated when one of the following
occurs:

. A dial connection is made to the
network, and the modem is manually
placed in data mode.

. An incoming call from a remote
station is answered manually, and
the modem is manually placed in
data mode.

. A Displavuriter modem with auto
answer receives an incoming call.

CONNECTED will replace READY in the
Link Status field when DSR hecomes
active. ON-LINE will indicate recep-
tion of a carrier frequency from a
remote modem.

DSR is active with modem power on for
nonsiitched lines. After a setup is
selected, the communications link is
established automatically as long as
the modem remains on. No further
operator intervention is necessary.

For both switched and nonswitched
lines, the local Displavuwriter modenm
establishes the communications link by
sending a continuous transmit carrier
sighal to the remote station. Once
the local station receives a remote
carrier signal, the operational status
is completed between the local and
remote modems, and the link is estab-
lished.

DATA LINK DISCONHECT

A data link is disconnected when one
of the following occurs:

. The Displaywriter operator takes
the modem out of data mode, turns
off power to the modem, or presses
the Disconnect key.

. The active communications setup
used specifies Yes in the COMMUNI-
CATIONS SETUP menu for Inactivity
Disconnect, and the line is inac-
tive for 30 seconds.

. An active TTY communications setup
specifies Yes in the COMMUNI-
CATIONS SETUP menu for circle C
Disconnect, and the remote station
segds an ASCII circle C control
code.

. The Displavuriter detects a remote
modem disconnect (loss of remote
carrier frequency).

Both Data Terminal Ready and Request
to Send are turned off by the discon-
nect on nonsuwitched lines. DSR must
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also turn off within 10 seconds on a
suwitched line.

On both types of lines, if DSR drops
during a session, DTR is turned off
immediately for at least 250 millisec-
onds. The Displavwriter then automat-
ically turns on DTR again to
re—-establish the link.

PROTOCOL CHARACTERISTICS

The Displayuwriter can be connected
over a point-to-point data link as an
IBM 2741, an IBM CMC, or a standard
ASCII TTY terminal. The data link
protocols conform to the character-
istics established by the IBM 2741,
thg igM CMC, and the TTY KSR 33, 35
an .

IBM 2741 OPERATING MODE

The IBM 2741 operating mode is used
primarily for Displaywriter/host com-
munication. In this mode, the
Displaywriter can communicate with
computing systems that support the IBM
27641 using correspondence code. This
moge does not support word processing
codes.

The IBM 2741 protocols allow for
alternating send and receive states,
as if communications were in a
half-duplex environment. Because the
communications link actually is
duplex, however, the receiving station
can spontaneously send an interrupt
signal to the sending station.
Assignment of the send and receive
states is managed through the exchange
of the circle D and circle C line con-
trol codes.

IBM 27%1 LINE CONTROL DISCIPLINE

The IBM Displavwriter operating in the
IBM 2741 mode uses the circle D and
circle C control codes in the same
manner as the IBM 2741.

The Displayuwriter automatically sends
circle D, or Start of Transmission
when the data link is first estab-
lished, before each block of data
sent, or after the reception of a cir-
cle C. When received, circle D causes
the Displaywriter to switch from
S:azdby state to Receive-Originate
state.

Circle C, or End of Transmission, fol-
lows a block of text. The
Displayuriter sends circle C automat-
ically after transmitting a line-end
code. MWhen received, circle C causes
the Displaywriter to switch from
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Receive-0Originate state to Standby
state.

The IBM 2741 mode has three states:
Send-0Originate, Standby, and
Receive-Originate.

SEND-ORIGINATE STATE: After sending a
circle D, the Displaywriter enters the
Send-0Originate state. It remains in
this state until it sends a circle C
or receives a Break sequence. The
circle C, or Break sequence, causes
the Displayuriter to enter the Standby
state.

Line Turnarounds. The Displavuriter
sends a circle C after each line-end
character such as a Return, a Required
Return, an Index Return, or a Page
End. The circle C causes a line turn-
around, turns off the SEND indicator,
and places the Displaywriter in the
Standby state. While SEND is off, the
keyboard is functionally inactive.
Normally, the remote station will send
circle D, circle C immediately back.
The circle D causes the Displavuriter
to briefly enter the Receive-Originate
state. The circle C then causes the
Displaywriter to send a circle D (af-
ter a 50 millisecond delay) and
reenter the Send-Originate state.

Remote Intervention. Because the
reception of circle D puts the
Displayuwriter in the Receive-Originate
state, a remote station can send data
to the Displavwriter between the cir-
cle D and circle C codes. No line
turnarounds occur while the
Displaywriter receives this data, and
the Displaywriter remains in the
Receive state until the remote station
sends a circle C.

If the Displaywriter operator presses
the ATTN key during an intervention
period, the Displavwriter sends a
Break signal to the remote station.
If the signal is honored, the remote
station sends a circle C to end the
intervention period.

Line Abort. When sending data, a
Displayuriter operator can press the
ATTN key to indicate to the remote
station that it should &bort the line
currently being sent. Pressing ATTN
sends a circle C that is not preceded
by a line-end code and causes a normal
line turnaround.

STANDBY STATE: The Displayuriter
enters the Standby state each time it
sends a circle C (sending a line end-
ing or aborting the line) or receives
a Break sequence. In Standby, the
Displayuwriter waits for either a cir-
cle D or a circle C. Circle D causes
it to enter the Receive-0Originate
state. Circle C causes it to send
circle D and reenter the
Send-0Originate state.
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DISPLAYWRITER (DW) LINE CONTROL CHART
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Figure 2-2. Line Control

RECEIVE-ORIGINATE STATE: The
Displaywriter enters the
Receive-0Originate state each time it
is in the Standby state and receives a
circle D. In this state, the
Displavwriter will accept any amount
of data from the remote station. No
line turnarounds occur at line-end
boundaries, and if the remote station
sends IDLE characters after a line-end
code, the Displaywriter deletes them
from the received data stream. When
the remote station sends a circle C,
the Displayuriter reenters the
Send-Originate state.

When the Displavwriter is in the
Receive-0Originate state and the opera-
tor presses ATTN, the Displaywriter
sends a Break (a long space of 200

2-4

in IBM 2741 Operating Mode

milliseconds) to the remote station.
If the Break is honored, the remote
station sends a circle C, which causes
the Displaywriter to reenter the
Send-0Originate state.

2-2 is a summary of line con-
in the IBM 2741 operating mode.

Figure
trol

Transmission Fornat

Transmission is asynchronous by char-
acter. A start bit (0) precedes each
7-bit character, and a stop bit (1)
follows each 7-bit character. The
7-bit characters have six data bits
and a least-significant odd parity
bit. The Displaywriter transmits each
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character serially by bit with the
most significant bit first. "Data
Stream Translation Tables" lists the
control codes and graphics associated
with the Displaywriter operating
modes.

When sending data in the IBM 2741
mode, the Displayuwriter does not sup-
port the correspondence codes for:

. TRACK LINK (TKLK)
. ERROR CORRECT BACKSPACE (ECBS)
. TRACK SKIP (TKSK)

Parity

In the IBM 2741 operating mode, the
Displavuriter supports the sending and
checking of odd parity on each charac-
ter.

Line Speed

The IBM 2741 mode supports line speeds
of 134.5, 300 and 1200 bps over a
duplex data link.

Error Detection

In the IBM 2741 mode, character parity
is always sent and checked, and any
character received in error is con-
verted to a substitute code.
Displaywriter hardware also provides
both false start bit detection (glitch
filtering) and deletion of characters
received without a valid stop bit
(framing error).

The operator must visually detect oth-
er types of errors and manually cor-
rect them.

Break

The Displaywriter detects a Break
whenever it receives a continuous
space signal (all zeroes) for at least
two character times. When the
Displaywriter is in the Send-Originate
state, the Break signal causes the
Displaywriter to immediately stop
sending data; enter the Standby state;
and wait for a circle D or a circle C.
Normal operation resumes when the
Displavwriter receives a circle €, a
circle D, or the Displavuriter opera-
tor presses the Start key.

In the Receive-Originate state, press-
ing the ATTN key sends a 200 millisec-
ond space signal to the remote
station. This Break signal is sent at
the next character boundary and is
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separated from any following character
or Break signal by at least 100 milli-
seconds of line inactivity.

Terminal Identification

The terminal ID, found in the communi-
cations setup, is a four-character
sequence that identifies the
Displaywriter to the remote station.
The first character of the sequence is
an identification code that designates
teminal type. At least one of the
three remaining characters should be a
non-print code.

The Displayuriter will automatically

send a circle D ID circle C sequence

whenever it receives a PRE j circle C
sequence from the remote station.

The following codes should not be used
in the terminal ID sequence:

. RETURN (CR)
. DELETE (DEL)

Remote Controlled output Suppression

The Displaywriter supports the IMB
2761 "Print Inhibit"™ function.

Through it, the remote station can
cause the Displayuwriter to inhibit the
display or printing of any selected
data field.

When the Displayuriter receives a
BYPASS code, it displays all subse-
quent sent or received graphic codes
as substitute codes. Output sup-
pression continues until the
Displaywriter receives a RESTORE code,
the data link is lost, or the session
is terminated.

Note: The correspondence codes for
REPEAT and RESTORE are identical.

When the Send All Codes option is
active, and the Displayvwriter receives
a BYPASS code, it treats a subsequent
REPEAT code as RESTORE.

IBM COMMUNICATING MAG CARD (CMC) OPER-
ATING MODE

The IBM CMC mode, which is compatible
with the IBM CMC operating in non-CPU
mode, is used for sessions with IBM
CMC terminals or other Displavwriters.
The Displaywriter's IBM 2741 operating
mode is basically a subset of the IBM
CMC operating mode.

Transmission format, parity, line
speed, error detection, and break are
identical to the IBM 2741 operating
mode.
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IBM CMC LINE CONTROL DISCIPLINE

Like the IBM 2741 mode, the line con-
trol discipline of the IBM CMC operat-
ing mode uses the circle D and circle
C control codes.

In IBM CMC mode, the Displayuwriter
does not automatically send circle D
when a data link is first established.
The operator must manually control its
initial transmission via the COMM
START key. During a session, the
Displaywriter automatically sends cir-
cle D before each block of data it
gends and after it receives a circle

When received at the beginning of a
session, circle D causes the
Displaywriter to switch from the Con-
trol state to the Receive-Answer
state. When received during a
session, circle D causes the
Displavwriter to switch from the
Stazdby state to the Receive-Originate
state.

When transmitted, circle C indicates
the end of the desired text. The
Displavuriter sends circle C automat-
ically after sendng a line-end code.

The IBM CMC operating mode has six
states: Control, Send Originate,
Standby, Receive-Originate,
Receive-Answer, and Send Answer.

CONTROL STATE: When the data link is
established in the IBM CMC mode, both
the Displayuwriter and the remote sta-
tion enter the Control state. 1In this
state, the stations contend for origi-
nate status. The first station to
send circle D enters the Send Origi-
nate state; the other station enters
the Receive-Answer state.

SEMND ORIGINATE STATE: When both
stations are in the Control state, and
the local Displaywriter sends circle D
first, the local Displaywriter enters
the Send Originate state. It remains
in this state until it sends a circle
C, or receives a circle C after the
operator uses the RESET key.

The Displavwriter sends a circle C
after each line-end character (such as
a Carrier Return, a Required Carrier
Return, an Index Return, or a Page
End). The circle C causes a line
turnaround, turns off the SEND indica-
tor, and places the Displavuriter in
the Standby state. While SEND is off,
the keyboard is functionally inactive.

Normally, the remote station will send
circle D circle ¢ immediately back.
The circle D causes the Displaywriter
to briefly enter the Receive-Originate
state. After the Displavwriter
receives the circle C, it delays for
50 milliseconds before sending a cir-

cle D and re-entering the Send
Originate state.

Note: If the Displaywriter is in the
Send Originate state and the operator
presses the RESET key, the circle C
causes the Displavwriter to enter the
Control state instead of returning to
the Send Originate state.

Remote Intervention. Because the
reception of circle D puts the
Displayuriter in the Receive-Originate
state, a remote station can send data
to the Displaywriter between the cir-
cle D and circle C codes. No line
turnarounds occur while the
Displaywriter receives this data, and
the Displaywriter remains in the
Receive-0Originate state until the sta-
tion sends a circle C.

Line Abort. When sending data, a
Displayuwriter operator can press the
ATTN key to instruct the remote sta-
tion to abort the line currently being
sent. Pressing ATTN sends a circle C
that is not preceded by a line-end

code. A normal line turnaround then
occurs.
Delays. When operating at 134.5 bps,

the Displaywriter automatically sends
IDLE characters after certain carriage
control characters to allow sufficient
time for a receiving IBM CMC to exe-
cute the function.

One IDLE character is sent after every
Index, Subscript, and Superscript.

The number of IDLE characters sent
after an HT is constant and is deter-
mined by the longest distance between
any two tab stops currently set for
the display format. If the longest
distance is five characters (the
default setting), two IDLE characters
are sent. For each additional ten
character positions (or fraction), one
additional IDLE character is sent
after each HT.

STANDBY STATE: The Displavuriter
enters the Standby state each time it
sends a circle C. In Standby, the
Displayuriter waits for either a cir-
cle D or a circle C. Circle D causes
the Displaywriter to enter the
Receive-0riginate state; Circle C
causes the Displayuwriter to send cir-
cietD and re-enter the Send-Originate
state.

RECEIVE-ORIGIMNATE STATE: The
Displayuriter enters the
Receive-0Originate state each time it
is in the Standby state and receives a
circle D. In this state, the
Displaywriter will accept any amount
of data from the remote station. Mo
line turnarounds occur at line-end
boundaries, and if the remote station
sends IDLE characters after a line-end
code, the Displavwriter deletes them.
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When the remote station sends a circle
C, the Displavuriter re-enters the
Send Originate state.

RECEIVE~ANSHER STATE: The
Displayuwriter enters the Receive
Answer state each time it is in the
Control state and receives a circle D.
Unlike the Receive-Originate state,
line turnaround sequences occur at
each line boundary.

Note: The Displaywriter cannot send a
Break sequence while it is in the
Receive Answer state. It can inter-
rupt the remote station only at a line
turnaround.

SEND ANSUER STATE: After receiving a
line ending code and circle C in
Receive Ansuwer state, the
Displayuriter enters the Standby
state. It then automatically sends a
circle D as the first half of the line
turnaround and enters the Send Answer
state. On a normal line turnaround,
the Displayuwriter also automatically
sends a circle C to complete the line
turnaround. These two actions return
the receiving Displavwriter to the
Receive Answer state.

The receiving Displayuwriter operator
may send intervening text at a line
turnaround. To do this, prior to the
line turnaround (and while still in
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Receive Answer state), the receiving
operator can press the ATTN key. This
prevents sending the automatic circle
C at line turnaround time, and allows
the receiving machine (now in Send
Answerback state) to send intervention
text from the keyboard. Any data sent
in the Send Answerback state will not
be interrupted by line turnarounds at
line endings. To complete the line
turnarounds and return the
Displaywriter to the Receive Ansuer
State, the operator must press the
ATTN key again. This action completes
the line turnaround by sending the

second turnaround character, a circle
C.

When in the Send Answer state, and
operating at 134.5 bps, the
Displaywriter automatically sends 16
IDLE characters after:

. Index, Subscript, Superscript, and
Tab Control characters

. Normal line endings (Carrier
Return, Required Carrier Return,
or Index Return)

These IDLEs allow time for the remote
station's carrier to return from the
farthest right margin.

Figure 2-3 is a summary of line con-
trol in the IBM CMC operating mode.
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Figure

DISPLAYWRITER (DW) LINE

CONTROL CHART

1BM CMC MODE — DW to DW, DW to 1BM CMC, or IBM CMC to DW
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TTY OPERATING MODE

The TTY mode enables the Displayvuriter
to communicate with terminals like the

TTY KSR models 33,
ASCII (7-bit) line code,

35 or 43 that use
or a suitably

programmed host that supports TTY ter-

minals.

In the TTY mode, both

stations can transmit data
simultaneously and independently in a
true duplex operation.

Transmission Format

Transmission of ASCII (7-bit) control
codes and graphics is asynchronous

(start/stop) by character.

2-8

When oper-

ATTN key - remote
station (2nd
depression)

Remote Station sends
to complete

station turnaround | — — — Standby State

(Stations turnaround)

sequence.

50 ms delay

0

= == — = Send Originate State

Line Control in IBM CMC Operating Mode

ating at 100 bps, a start bit (0) pre-
cedes each 8-bit character, and two
stop bits (1) follow. (One stop bit
is used when operating at line speeds
in excess of 110 bps.) The 8-bit
characters have seven data bits and a
parity bit. The Displavwriter trans-
mits each character serially by bit,
and the parity bit is the last bit of
the 8-bits transmitted.

In the TTY mode, the Displavuwriter can
generate all 128 ASCII graphics and
control codes (see "Data Stream Trans-
lation Tables"™). Creation of some
graphics codes may be limited,
however, by the active Displayvuriter
keyboard arrangement.
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Parity

Through the COMMUNICATIONS SETUP menu,
the Displaywriter operator can select
one of three parity modes for TTY
operation:

1. Send and check even parity.
2. Send and check odd parity.

3. Send a mark ("1") parity bit with
each transmitted character and
ignore all received character par-
ity bits. This is the parity
"None" option in the COMMUNI-
CATIONS SETUP menu.

Line Speed

The TTY mode supports line speeds of
110, 150, 200, 300 and 1200 bps over a
duplex data link.

Time Filling Delays

The Displaywriter delays after sending
certain control codes to allow remote
terminals to complete mechanical func-
tions in TTY mode. At line speeds
below 1200 bps, the Displayuriter
sends one DEL character after each
Backspace (BS) character and 10 DEL
characters after each Form Feed (FF)
character.

In addition, at line speeds of 110,
150, or 200 bps, the Displavwriter
sends the three-character sequence:
CR (Carrier Return), LF (Line Feed),
DEL (Delete) after each CR (Carrier
Reutrn), RCR (Required Carrier
Return), or IRT (Index Return)
line-end code. This sequence delays
the new line function.

The Displaywriter also sends one or
more DEL characters after each Hori-
zontal Tab (HT) code. If the longest
distance between any two active tab
stops for the display format is six
characters or less, the Displayuwriter
sends one DEL character. For each
additional three character positions
(or fraction) between tab stops, the
Displayuriter sends an additonal DEL.

Notes:

1. The Displaywriter does not delay
automatically after it transmits a
CR code that is not followed by
LF. The operator can provide
time-filling codes in this case.

2. The Displayuwriter does not send
time-filling codes after Vertical
Tab (VT) characters.
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3. The Displayuriter deletes all
time-filling codes it receives,
including all DEL and NUL codes
and all consecutive CR codas that
immediately follow a CR or ZICR
(Zero Index Carrier Return).

Echoplex

The COMMUNICATIONS SETUP menu for TTY
mode has an option for echoplex opera-
tion. In an echoplex mode, data does
not automatically appear on the dis-
play as it is sent. Instead, the
remote station returns an image of all
the data it receives, and the
Displayuriter displays this data. All
data displayed to the operator is from
the receive data stream, and this ena-
bles the operator to monitor the
integrity of the data sent from the
Displayuriter.

Error Detection

In TTY mode, the Displaywriter offers
a parity checking option, and any
character received in error is con-
verted to a Substitute code. In addi-
tion, Displaywriter hardware provides
both false start bit detection (glitch
filtering) and the deletion of charac-
ters received without a valid stop bit
(framing error).

The Displaywriter oparator must visu-
ally detect other types of data stream
errors and manually correct them.

Ansuer-Back

In TTY mode, the Displaywuriter pro-
vides an Answer-Back terminal iden-
tification feature like the one for
the TTY 33. Through the COMMUNI-
CATIONS SETUP menu, the Displayuriter
operator can preset any sequence of 1
to 31 ASCII control codes or graphic
characters which will identify the
Displavuriter to a remote station.

Any time the Displaywriter receives an
ENQ (Enquiry) control code or the
Displaywriter operator presses the
local HERE IS key, it automatically
returns the Answer-Back character
identification sequence defined by the
active communications setup. If the
Automatic Answer-Back option is speci-
fied in the active communications
setup and the Displavuriter is the
called party, the Answer-Back sequence
is sent automatically upon establish-
ment of the data link.
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Break

The Displaywriter detects a Break
whenever it receives a continuous
space signal (all zeroes) for at least
two character-times. The signal
causes the Displaywriter to iminediate-
ly stop sending data. Data can still
be received, however.

Normal operation resumes uwhen the
Displavuriter operator presses the
Break Release key and sends a 200
millisecond space signal to the remote
station. This Break signal is sent at
the next character boundary and is
separated from any following character
or Break signal by at least 100 milli-
seconds of line inactivity.

Auto Disconnect

In TTY mode, an automatic disconnect
occurs if:

. The active communications setup
specifies Yeos for Inactivity Dis-
connect, and the line is inactive
for 30 seconds.

. The active communications setup
specifies Yes for circle C discon-
nect, and an ASCII circle C con-
trol code is received.

. The modem is set to disconnect
immediately (approximately 256
milliseconds) after the loss of
the received carrier.

Notea: The transmission and honor-
ing of "long space”™ (1.5 to 3 sec-
onds) disconnect signals depends
on individual modems.

The operator can initiate a disconnect
saequence by manually pressing the DISC
(Disconnect) key.

2-10 IBM Displaywriter Communications Service Manual



Timeouts Figure 2-4% summarizes the timeouts
that can occur at the Displaywriter
during an ASYNC session.

Timeout Timeout Purpose Displaywriter Action After
Length Timeout Expires
50 ms When a circle C is received Send a circle D
in Receive Originate State,
a circle D is automatically
sent 50 ms later.
100 ms Minimum duration of sending Displaywriter is condi-
a marking tone after sending tioned to send data, if
a break. any.
200 ms Duration of sending break Disable sending of break.
(space tone).
250 ms Minimum time DTR is turned Turn on DTR, if enabled.
off after DSR is turned off.
1.0 s Minimum delay before sending Displaywriter is condi-
data after RTS is turned on. tioned to send data, if
any.
5.0 s Maximum length of time CTS Turn off DTR.
can stay off before DTR is
turned off, disconnecting
the communications link.
10.0 s On a suwitched line, if DSR Present message to
‘ does not turn off within operator.
10.0 seconds after DTR is
turned off, a hardware fail-
ure is reported and the
communications link is not
re-established.
30.0 s When selected, if data is Turn off DTR.
not sent or received within
30.0 seconds, DTR is turned
off, disconnecting the comm-
munication link.
Figure 2-6. Timeouts

DATA STREAM CHARACTERISTICS

When sending a document from a data

diskette,

the Displaywuriter only U

transmits the document's formatted

text.

trols are sent.
however,

does,

No format information or con-

The Displavwriter
convert and send a num-

ber of one-byte text and formatting
controls embedded in the text of the

document.

[ Indexes.

The converted controls are: .

The Displayuriter auto-

matically inserts indexes to spec-
ify the document's first printing

line.

. Margin Text and Page Numbering.
As the Displavuriter converts each
page of a document for sending, it .
inserts any header and footer text

into the data stream.

It also

Chapter 2.

creates page numbering where
required.

Character Overstrike and Block
Underscore. The Displaywriter
generates the necessary number of
required backspaces and overstrike
characters or underscores for
these controls.

Word Underscore. The
Displaywriter generates the neces-
sary backspace/underscore
sequences in the send data stream.
In all three operating modes, word
underscores keyed directly from
the display are sent without being
converted.

Keyboard and Typestyle Changes.
The Displaywriter generates Stop
codes for these parameters.

Asynchronous Communications 2-11



[ Centering and Alignment. The
Displavwriter generates the appro-
priate combination of tabs,
spaces, and backspaces for these
controls. .

The Displaywriter does not convert the
controls for line spacing, line densi-
ty, margin changes, or tab changes.

After the Displaywriter finishes con-
verting these controls, it translates
the entire data stream to the corre-
spondence or 7-bit line code that is
appropriate for the active communi-
cations link. The translation is
based on: (a) the character graphic
set indicated by the display's key-
board ID, and (b) the communications
protocol selected by the operator.

Line Code Translations

When sending or receiving data, the
Displaywriter translates data accord-
ing to the character graphic set asso-
ciated with the display's active
keyboard ID. Because the
Displayuriter does not have display
representations for certain graphics
(GBG/I Data Processing, Correspondence
and 7-bit codes) these graphics are
th preserved over the communications
ine.

IBM 2741 Correspondence Line Code

Correspondence code is a 6-bit code
set that has 64 possible code point
combinations. Because of lower case
(LC) and upper case (UC) control
codes, the 6-bit code is effectively
expanded to 128 code point possibil-
ities. For letters of the alphabet,
transmitted shift codes depend on the
case of the following characters. For
other codes, shift codes depend on the
definition of the particular following
code point. Lower case automatically
is assumed following transmission of
circle D. :

Correspondence line code translation
for the IBM 2741 mode involves:

. specific control codes
(Figure 2-7)

. fixed codes for alphabetic graph-
ics

J variable codes for non-alphabetic
graphics. These variable codes
are assigned according to the
character graphic set of the
active keyboard ID (Figure 2-13).

IBEM CMC Correspondence Lina Code

Correspondence line code translation
for the IBM CMC mode is similar to
that for the IBM 27641 mode. The only
major difference is in the translation
of certain control codes (Figure 2-6).

Through the "Send All Codes™ option of
the IBM 2741 Communications Setup
menu, the Displayuriter operator can
request IBM CMC correspondence line
code be used in the IBM 2741 mode. In
this instance, the Displavuriter sends
normal IBM CMC transmit codes (except
for the SWITCH code).

TTY Mode 7-Bit Line Coda

Line code translation for the TTY mode
involves:

. Specific control codes.
(Figure 2-8 through Figure 2-11 )

. Fixed codes for alphanumeric
graphics and some special
graphics.

L Variable codes for
non-alphanumeric graphics.
variable codes are assigned
according to the character graphic
set of the active keyboard ID.
(See Figure 2-14)

These

The Displayuriter sends the NL (new
line) function in 7-bit code via the
sequence: CR (Carrier Return), LF
(Line Feed). When the Displavuwriter
receives this two-code sequence, it
always converts it to NL.

Displayuriter Intarnal Data Streanm

The Displayuriter's internal data
stream is based on EBCDIC Multilingual
which is a code set that is different
from the Correspondence or the
ASCII/7-Bit code sent across the data
link. Because of this, the
Displavwriter must translate the
internal EBCDIC to either Correspond-
ence or ASCII/7-Bit code. This
translation is based on:

J The Displayuwriter's current
send/receive state.

. The current Character Graphic Set
ID (Keyboard ID).

. The communications protocol (TTY,
IBM 2741, or IBM CMC).
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control Codes

Figure 2-6 through Figure 2-11 show
the CMC, 2741, and the TTY protocol
correspondence codes.

Graphics Codes

Figure 2-12 shows those transmission
codes, by protocol, that have multiple
keyboard assignments. Figure 2-13
shows the online hex representation of
the character (upper and lowar case
verisons of each), plus eight addi-
tional prefixed graphics for all
supported keyboards. Figure 2-14 ,
7-Bit Line Code for Variable Graphics,
shows the online representation of the
character (no upper or lower case) for
all supported kevyboards. The last two
columns show graphics that are not
supported because there are not enough
ASCII positions to put those code
points in.

BYTE PATTERN
FOR TTY PROTOCOL7-BIT CODE

P 7 6 5 4 3 2 1

BYTE PATTERN
FOR CMC PROTOCOL CODE

B A 8 4 2 1 ck

BINARY TO HEX
CONVERSION CHART

HEX BINARY
] 0000
1 0001
2 0010
3 0011
4 0100
5 0101
6 0110
7 0111
8 1000
9 1001
A 1010
B 1011
C 1100
D 1101
E 1110
F 1111

NOTE: The byte pattern
for 2741 protocol
is the same as CMC

Figure 2-5. Byte Patterns and Conver-

sion Chart for CMC,
and TTY

Chapter 2. Asynchronous Communications
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Figure 2-6.

CMC Protocol Correspondence Code

HEX LC uc * HEX LC uc * HEX LC uc *
01 space req 3D Suitch Note 1 76 |syllablei under-
space 3E prefix prefix hyphen score
02 1 ! ves 40 172 - 174 79 |req spa page
04 2 kol ves 43 m M 7A Tab Rea Tab
07 3 # ves 45 . . 7C LC LC
08 5 % yes 46 v v 7F Note 1 Note 2
0B 7 & yes 49 ' "
oD [ ¢ ves GA r R * Variable Graphics (Keyboard 1
OE 8 * ves 4C i I graphics shown, for other
10 4 $ yes 4F a A keyboard see Figure 30.
13 0 ) ves 51 o 0
15 z 4 52 s S
16 9 or ( yes 54 i{req hyph}{ unit BS NOTES.
circle D yes 57 W W
19 |subscrpt| Note 1 58 Note 1 repeat 1. Not sent by Displaywriter.
1A |superspt| Note 1 5B CRE req CRE Recorded wupon receipt as
ic uc uc 5D |req BS req BS sub.
1F Jcircle Cicircle C Note 3 ‘ 2. IDLE code not sent by
20 t T 5E Note 2 Note 2 Displayuwriter; deleted when
23 X X 61 j J received.
25 n N 62 g G 3. Not sent by Displayuwriter.
26 u U 64 = +
29 e E 67 f F
2A d D 68 p P
2C k K 6B H :
2F c C 6D a Q
31 1 L 6E ’ ’
32 h H 70 / ?
34 STOP Note 1 73 y Y
37 b B 75 |word numeric
38 Note 1 Note 1 under back-
3B index index score space
return

Figure 2-7.

2-14

2741 Correspondence

Code Protocol

HEX Lc uc * HEX Lte uc * HEX LC uc *
01 space space 38 Note 1 Note 1 70 / ?
02 1 ! ves 3B index 73 v Y
04 2 bl yes 75 |word numeric
07 3 # ves 3D Switch Note 1 under bksp
08 5 % ves Note 3 score Note 3
0B 7 & yes 3E prefix prefix Note 3
oD [ ¢ yes 40 172 174 yes 76 |syllable|under-
CE 8 * yes 43 m M hyphen |score
10 4 $ ves 45 . . yes 79 [req. spajpage end
13 0 ) yes 46 v v Note 3 Note 3
15 z z 49 M " ves 7A Tab Req. Tab
16 $ or ( ves GA r R Note 6
circle D yes 4C i 1 7C LC LC
19 |{subscrpt| Note 1 4F a A 7F Note 1 Note 2)
Note 3 51 <] o]
1A jsuperspt| Note 1 52 s S % Variable Graphics (Keyboard 1
1 Note 3 54 |req hyph| unit BS graphics shouwn, for other
ic uc uc Note 3 Note 3 keyboards see Figure 30).
1F |circle Clcircle C 57 w W
20 t T 58 Note 5 Note 5 NOTES
23 X X 5B CRE req CRE 1. Not sent by Displaywriter;
25 n N Naote 6 recorded upon receipt as sub.
26 u u 5D req BS req BS 2. IDLE code not sent by
29 e E Note 3 Displayuwriter, deleted
2A d D 5E Note 2 Note 2 when received.
2¢C k K 61 3j J 3. Not sent by Displaywriter.
2F c C 62 g G 4. BYPASS CODE when received.
31 1 L 64 = + ves sent by Displayuwriter.
32 h H 67 f F 5. RESTORE CODE when received.
34 STOP Note 1 68 p P sent by Displaywriter.
Note 3 6B H : yes 6. Lower Case assumed when received.
37 b B 6D i Q
note 3 Note 4 6E » B

IBM Displayuwriter Communications Service Manual



HEX CODE * HEX CODE * HEX CODE * HEX CODE *
0o NUL 21 ! yes 42 B E4 d

81 SOH 22 " yes c3 c 65 e

82 STX A3 # yes 44 D 66 f

03 ETX 24 $ yes C5 E E7 9

04 EOT A5 % yes Cé F 6E h

05 ENQ A6 & yes 47 G 69 i

06 ACK 27 ' ves 48 H 6A j

87 BEL A8 ( yes c9 I 6B k

88 BS A9 ) ves CA J 6C 1

09 HT AA * ves 4B K ED m

0A LF 2B + yes cc L EE n

8B vT AC » 4D M 6F °

ac FF 2D - GE N Fo P

38D CR 2E . CF 0 71 q

8E SO AF / 50 P 72 r

oF SI 30 0 D1 Q 73 s

90 DEL B1 1 D2 R 74 t

11 DC1 B2 2 53 S F5 u

12 DC2 33 3 Da T Fé v

93 DC3 B4 4 55 U 77 W

14 DC4 35 5 56 v 78 X

95 NAK 36 6 D7 W F9 y

96 SYN B7 7 D8 X FA z

17 ETB B8 8 5A z 7B 2 ves
18 CAN 39 9 DB { ves FC 172 ves
99 EM 3A : 5C 174 yes 7D 3 yes
9A SUB BB H yes DD 1 yes 7E e yes
1B ESC 3C § yes DE ¢ yes FF DEL

gSC FS BD = yes S5F —

1D GS BE 7 yes 60 + ves

1E RS 3F ? El a % Variable Graphics (Keyboard 1
9F ITB BO a yes E2 b graphics shouwn, for other key-
AO SPACE 41 A 63 c boards see Figure 31).

Figure 2-8. TTY Protocol 7-Bit Code (No Parity Mark)

HEX CODE * HEX CODE * HEX CODE * HEX CODE *
80 NUL Al ! yes c2 B E3 c

01 SOH A2 " yes 43 c 64 d

02 STX 23 # yes Cé& D E5 e

83 ETX A4 $ yes 45 E Eé f

04 ECT 25 % ves 46 F 67 g

85 ENQ 26 & yes c7 G 68 h

86 ACK A7 ' yes c8 H E9 i

07 BEL A8 ( yes 49 I EA 3

08 BS 29 ) ves 4A J 6B [

89 HT 2A * yes cB K EC 1

8A LF AB + yes 4C L 6D m

0B ut 2C , cD M 6E n

8C FF AD - CE N EF o

oD CR AE . 4F 0 70 p

0E S0 2F / DO P Fl q

8F SI BO 0 51 Q F2 r

10 DEL 31 1 52 R 73 s

91 DC1 32 2 D3 ) F& t

92 DC2 B3 3 54 T 75 u

13 DC3 34 4 D5 u 76 v

94 DC4 B5 5 D6 \ F7 W

15 NAK B6 6 57 W F8 X

16 SYN 37 7 58 X 79 y

97 ETB 38 8 D9 Y 7A z

98 CAN BY 9 DA z FB 2 yes
19 EM BA : 58 { ves 7¢C 172 yes
1A SUB 3B H pC 176 yes FD 3 yes
9B ESC BC § yes 5D 1 ves FE o yes
1C FS 3D = yes 5E ¢ yes 7F DEL

9D S 3E 7 yes DF _

9E RS BF ? EQ + yes ¥ Variable Graphics, Keyboard 1
1F ITB 40 a yes 61 a graphics shouwn, for other key-
20 SPACE cl A 62 b boards see Figure 31),

Figure 2-9. TTY Protocol 7-Bit Code (No Parity Space)
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Figure 2-10.

TTY Protocol

7-Bit Code (Even Parity)

HEX CODE * HEX CODE * HEX CODE * HEX CODE *
80 NUL Al ! yes c2 B E3 c

81 SOH A2 " ves c3 c E4 d

82 STX A3 # yes Cé D ES5 e

83 ETX A4 $ yes Cc5 E Eé f

84 EQT A5 % ves Cé F E7 g

85 ENQ Aé & yes c7 G E8 h

86 ACK A7 ' yes c8 H E9 i

87 BEL A8 ( yes c9 I EA 3

88 BS A9 ) yes CA J EB k

89 HT AA * yes CB K EC 1

8A LF AB + yes cc L ED m

8B uT AC » CcD M EE n

8cC FF AD - CE N EF o

8D CR AE . CF 0 FO P

8E SO AF / DO P Fl q

&F SI BO 0 Dt Q F2 r

90 DEL B1 1 D2 R F3 s

91 DC1 B2 2 D3 S Fé& t

92 DC2 B3 3 D& T F5 u

93 pCc3 B4 4 D5 U Fé v

94 DCa B5 5 Dé \ F7 W

95 NAK Bé6 6 D7 W F8 X

96 SYN B7 7 D8 X F9 y

97 ETB B8 8 D9 Y FA z

98 CAN B9 9 DA z FB 2 yes
99 EM BA : DB { yes FC 172 yes
SA SUB BB ; vyes DC 174 ves FD 3 yes
9B ESC BC § yes DD | yes FE ° yes
9C FS BD = yes DE ¢ yes FF DEL

9D GS BE il yes DF _

9E RS BF ? EO + yes * Variable Graphics (Keyboard 1
3F ITB (o] Q ves EL a graphics shouwn, for other
AQ SPACE Ccl1 A E2 b keyboards see Figure 31).

HEX CODE * HEX CODE * HEX CODE * HEX CODE *
00 NUL 21 ! 42 B 63 c
01 SOH 22 " 43 c 66 d
02 STX 23 % 44 D 65 e
03 ETX 24 $ ves 45 E 66 f
04 EQT 25 % ves 46 F 67 g
05 ENQ 26 & yes 47 [ 68 h
06 ACK 27 ' ves 48 H 69
07 BEL 28 ( yes 49 1 6A b]
08 BS 29 ) ves 4A J 6B k
09 HT 2A % yes 4B K 6C 1
0A LF 2B + ves 4c L 6D m
0B vT 2c , 4D M 6E n
ac FF 2D - 4E N 6F o
0D CR 2E . 4F o 70 P
0E S0 2F ’ 50 P 71 q
oF SI 30 0 51 Q 72 r
10 DEL 31 1 52 R 73 s
11 pC1 32 2 53 s 74 t
12 DC2 33 3 54 T 75 u
13 DC3 34 4 55 ] 76 v
16 DC& 35 5 56 v 77 W
15 NAK 36 6 57 W 78 X
16 SYN 37 7 58 X 79 y
17 ETB 38 8 59 Y 74 z
18 CAN 39 9 5A z 78 2 yes
19 EM 3A : SB [ yes 7C 172 yes
1A SUB 3B H yes 5C 174 yes 7D 3 yes
1B ESC 3C § yes 5D ] yes 7E ° ves
1C FS 3D = ves 5E ¢ yes 7F DEL
1D GS 3E T yes 5F —
1E RS 3F ? 60 + yes ¥ Variable Graphics (Keyboard 1
1F ITB 40 k] yes 61 a graphics shown, for other key-—
20 SPACE 41 A 62 b boards see Figure 31),
Figure 2-11. TTY Protocol 7-Bit Code (0dd Parity)
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TTY MULTIPLE TRANSMISSION 2741 MULTIPLE TRANSMISSION CMC MULTIPLE TRANSMISSION

CODE KEYBOARD ASSIGNMENTS CODE KEYBOARD ASSIGNMENTS CODE KEYBOARD ASSIGNMENTS
Control Keyboard Assignments Control Keyboard Assignments Control Keyboard
Codes & Code & Code & Assignments

Hex Values Hex Value Hex Value
HT Tab CRE Control + J CRE Control + Ret
09 or Code + Tab (req.) Control + Ret (CR) Ret
89 Control + I 5B Ret (Non-required) 5B Control + J
Index
FF Page End PE Code + Page End
gC or Code + Page End (req.) RCR Ret (required) Page End
ac Control + L 38 Code + Index 7% Control + L
SP Space SP Space HT Tab
20 or Code + Space (req.) 01 Code + Space (req.) 7A Control + I
AO
Syllable Hyphen RBS Code + Backspace
CR + LF Ret Hyphen Code + Hyphen (req.) 5D Coantrol + H
0D A Required Ret 76
8D 8A Code + Index RBS Backspace
Code + Backspace
Syllable Hyphen 5D Control + H
Hyphen Code + Hyphen
2D or AD
BS Backspace
08 or Code + Backspace
88 Control + H
Figure 2-12. Multiple Transmission Code Kevboard Assignments
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menu sequences and the ASYNC Setup
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KEYBOARD OPERATION

This section describes the operation
of the work station control and the
function keys for ASYNC communication.
The ASYNC basic keyboard layout is
also shoun.

Function Keys for ASYNC

The operation of the function keys for
ASYNC operations are described as fol-
lows:

. Attention (ATTN) (IBM CMC/2741
mode) or Break (TTY mode). Gener-
ates the Attention function when
communicating in IBM CMC/2741 pro-
tocol. While using the TTY proto-
col, this key causes a break
signal to be sent or released.

o Change Format (CHG FMT). Used to
change Communication Console line
parameters.

. COMM START. Valid only in IBM CMC
and 2741 Standby mode and deter-
mines which of the two communicat-
ing terminals will be put into
Send mode.

. Delete (DEL). Used only in MAR-
GINS AND TABS menu processing.

. Document Send (DOC SEND) ON/OFF.
A toggle key used to start and
stop transmission from a specified
document. The state of the key is
displayed on the Communication
Indicator line.

Chapter 2.

2-15. Basic Keyboard Layout for ASYNC

. History Store (HIS STR) ON/OFF. A
toggle key which activates and
deactivates the storage of dis-
played session history to a speci-
fied document. The state of this
key is displayed on the Communi-
cation Indicator line.

. Page End. Used to generate a Card
Eject code for IBM CMC/2741 mode
or a Form Feed (FF) code for TTY
mode.

. Required Page End (CODE + PAGE
END). Used to generate a Card
Eject code for IBM CMC/2741 mode
orda Form Feed (FF) code for TTY
mode.

. Reset. Valid only in the IBM CMC
Send mode and causes a circla C to
be sent.

Work sStation Control Keys

The work station control keys are
located on the left side of the key-
board and have the following
functions:

. Disconnect (CODE + DISC). Causes
the local station to disconnect
from the communication line and to
drop DTR. The current setup is
not altered. The Communication
Status field is cleared and the
local station is unable to answer
incoming calls. The local opera-
tor cannot initiate outgoing calls
after the DISC key is praessed.

The DISC key is active any time
the Communication Status field is
not blank.

Asynchronous Communications 2-23
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Message (MSG). Used to display
background messages from the mes-
sage queue.

Message Reply (CODE + MSG). Used
to clear an Insert Diskette mes-
sage and to indicate that the
required diskette will not be
inserted.

Request (REQST). Used to show a

list of additional functions that
may be invoked during the current
foreground task.

Kevyboard Change (KBY CHG). Used
to alter the current keyboard
arrangement.

Screen Format (SCRN FMT). Used to
alter the current format of the
viewport.

control Key

ASYNC uses a Control (CTRL) key to
generate the 33 ASCII control codes.
This key is located in the left row,
third key from the top, of the left
bank of outboard keys. These control
codes are produced by pressing and
holding the Control key while pressing
the inboard key. Figure 2-15 shous
the control codes.

The Control key is also used with the
History Store (HIS STR) key to control
the monitor trace capability.

ACCESSING THE ASYNC COMMUNICATION SET-
up

This menu sequence is used to define
the setup for the three ASYNC Communi-
cations protocols (TTY, IBM CMC and
2741).

IBM Displaywriter Communications Service Manual



POR

|
INSERT IPL PROGRAM DISKETTE

I
TASK SET (APPLICATION) SELECTION

TYPING WORK PROGRAM SPELLING FEATURE
TASKS DISKETTE DISKETTE TASKS TASKS
TASKS TASKS
!
PROGRAM ASYNC
DISKETTE COMMUNICATIONS
TASKS PROGRAM
DISKETTE TASKS
FORMAT ERASE DUPLICATE CREATE CHANGE
SELECTION PROGRAM PROGRAM OR MODEM/LINE
DISKETTE DISKETTE REVISE DESCRIPTION
SETUP
LINE MARGINS PAGE HEADER DEFINE
FORMAT AND FORMAT AND SETUP
TABS FOOTER
COMMUNICATION COMMUNICATION COMMUNICATION
SETUP SETUP SETUP
(T7Y) (IBM CMC) (2741)

CHANGE EXTENDED TTY
OPTIONS

Figure 2-16.

Chapter 2.
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ASYNC COMMUNICATION SETUP Menu

There are three versions (IBM CMC,
2741, TTY) of the ASYNC COMMUNICATION
SETUP menu. These menus are shown in
Figure 2-17, Figure 2-18, and

Figure 2-19.

Chg Setup i | | —I
PRODSK | | | | |kyb 1 |
COMMUHICATION SETUP
Setup Name: Protecol:  TTY
YOUR POSSIBLE
1p  I1EM CHOICE CHOICES
a  Line speed 1 1= 110 2 = 150 3= 200
4 = 300 5 = 1200
5 Inactivity Disconnect 2 1= Yes 2 = Ne
¢ EOT Dysconnect 2 1z Yes 2 = No
d  Echoplex 2 1= ves 2 = No
e Parmity 1 1= Even 2= 0dd 3 = None
+ Terminal 1D
9 Automatic Answer Back 1 1= Yes 2 = No
h Change Extendcd TTY Options
When finished with this menu, press ENTER.
Type ID letter to choose ITEM; press ENTER: n

Figure 2-17. ASYNC COMMUNICATION SET-
UP Menu (TTY)
Chg Setup | |
! | | | | |
COMMUNICATION SETUP
Setup Name: Protocol: 2741
YOUR POSSIBLE
ID ITEM CHOICE CHOICES
a Line Speed 1 1 = 134.5 2 = 300 3 = 1200
b Inactivity Disconnect 2 1 = Yes 2 = No
¢ Send All Codes 2 1 = Yes 2 = No

d  Terminal ID Up to four characters

When finished with this menu, press ENTER.

Type ID letter to choose ITEM; press ENTER: _

2-18. ASYNC COMMUNICATION SET-
UP Menu (2741)

Figure

Chg Setup I | I

PRODSK | | { | |Kyb 1 I
1 1 1 1 1 —

COMMUNICATION SETUP
Setup Namel Protocol} I8M CMC

YOUR POSSIBLE
LHOICE  CHOICES

ID IIEM
a Line Speed 1 1 = 134.5 2 300 3 = 1200
b Inactivity Disconnect 2 1 = Yes 2 No

When finished with this menu, press ENTER.

Type ID letter to choose ITEM; press ENTER} #

2-19. ASYNC COMMUNICATION SET-
UP Menu (IBM CMC)

Figure

The menu options, with a brief
description, are listed below:

. Terminal ID (available on TTY and
2741 setups). This ID identifies
the terminal to a host CPU. The
Displaywriter automatically trans-
mits the specified code when the
appropriate request is received
from the host CPU.

- Valid Answer (TTY mode): Up
to 31 characters, to be
entered in hexidecimal nota-
tion. Spaces may be keved in
the answer; however, they will
be ignored.

- Valid Answer (2741): Up to
four characters, to be entered
in hexidecimal notation.
Spaces may be keyved in the
answer; however, they will be

ignored.
- Default: Empty (No ID speci-
fied).
. Line Speed. This parameter speci-

fies the bit rate at which the
Displaywriter transmits
characters.

- Valid Answers (TTY): 1190,
150, 200, 300 1200 bps

- Valid Answers (IBM CMC/2741):
134.5, 300, 1200 bps

- Default (TTY): 110 bps

- Default (IBM CMCr2741):
bps

134.5

. Inactivity Disconnect. This

option, if set to yes, specifies
that the Displaywriter automat-
ically initiates disconnect fol-

2-26 IBM Displayuriter Communications Service Manual



lowing 30 seconds of line
inactivity.

- Valid Ansuwers: Yes, No
- Default: No

Echoplex (available on TTY setups
only). When this parameter iz set
to ves, the Displaywriter operates
in echoplex mode. In this mode,
transmitted data is not automat-
ically displayed in the History
viewport. The remote station may
retransmit an image of the data
received. The data will then be
displayed as received data.

- Valid Ansuwers: Yes, No
- Default: No

Parity (available on TTY setups
only). This option specifies
which type of parity will be sent
and checked. If "None" is speci-
fied, then a "1" bit (mark) will
be sent in the parity field and
received parity bits will be
ignored.

- Valid Answers: Even, 0dd,
None

- Default: Even

EBT Disconnect (available on TTY
setups only). This option speci-
fies whether or not the
Displaywriter will automatically
initiate disconnect upon reception
of the control code EOT. Addi-
tionally, if this option is
selected, an EOT will be transmit-
ted prior to each operator
selected disconnection via the
Disconnect Key.

- Valid Answers: Yes, No
- Default: No

Send All Codes (available on 2741
setups only). Selecting this
option will cause all of the con-
trol codes (except the Switch
code) which are transmitted in IBM
CMC mode to also be transmitted in
2741 wode.

- Valid Answers: Yes, No

- Default: No

Automatic Answer Back (available
on TTY setups only). Selecting

this option will cause
Displavuwriter to automatically

transmit the terminal ID (if not
blank) upon establishment of the
data link.

- Valid Ansuwers: Yes, No
- Default: Yes

L Change Extended TTY Option (avail-
able on TTY setups only). This
option allows the operator to
specify the pacing and new line
options from the CHANGE EXTENDED
TTY OPTIONS menu. See
Figure 2-20.

CHANGE EXTENDED TTY OPTIONS Menu

The options on the CHANGE EXTENDED TTY
OPTIONS menu provide some extended
function for use in interacting with
host application programs.

The options and a description of them
follows:

. Send New Line. Specifies the
sequences of Carrier Return,
Required Carrier Return, and Index
Return.

- Valid Answers: CR LF, CR, LF,
X-0FF (DC3), CR X-OFF.

- Default: CR LF

. Display Send New Line. This
option specifies what is to be
displayed for the send new line
sequence.

- Valid Answers: New Line, CR,
LF, None (Do not display)

- Default: New Line (CRE, RCR,
IRT)

. Receive New Line. This option
specifies what online sedquence is
to be translated into a new line
(X '15') when receiving.

- Valid Answers: CR LF, CR, LF,
X-0FF (DC3).

- Default: CR LF

. Send Pacing. This option speci-
fies the form of send pacing to be
used for both keyed data and send
document data.

- Valid Answers: HNone, Stop at
Line End, Stop when X-0FF
received

- Default: None

Chapter 2. Asynchronous Communications 2-27



ACCESSING THE ASYNC COMMUNICATION TASK

Chg Setup |
PRODSK !

After defining the communication setup

ITEM

|
CHANGE EXTENDED TTY OPTIONS

YOUR
CHOICE

POSSIBLE
CHOICES

Stop at Line
Wait for XON

a Send New Line 1 1 =CRLF 2=
4 = XOFF 5=

b Display Send New Line 1 1 = New Line 2 =
4 = None

< Receive as New Line 1 1 = CR IF 2=
4 = XOFF

d Send Pacing 1 1 = None
2=
3

Wait for XON

When finished with this menu, press ENTER.

Type ID letter to choose ITEM; press ENTER: o

= Stop When XOFF Received,

Figure 2-20.

CHANGE EXTENDED TTY

OPTIONS Menu

INSERT IPL

[kyb 1 ,' this menu sequence is used for the

ASYNC communication task
(Figure 2-21).

CR 3 =1LF

CR XOFF

CR 3=1F

CR 3 =1F

End,

POR

PROGRAM DISKETTE

TASK SET (APPLICATION) SELECTION

TYPING
TASKS

Figure 2-21.

2-28

WORK
DISKETTE
TASKS

PROGRAM SPELLING FEATURE
DISKETTE TASKS TASKS
TASKS

ASYNC COMMUNICATIONS
SETUP
SELECTION

COMMUNICATION
CONSOLE

ASYNC Communication Task Menu Sequence
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CHAPTER 3.

INTRODUCTION

The communications diagnostic support
package for the IBM Displavuriter Sys-
tem consists of:

. Loadable Diagnostics

U Maintenance Analysis Procedures
(MAPs)

. Online Diagnostics

] Customer Loadable Diagnostics

. Customer Link Analysis Utilities

. Communications Link Analysis Guide

Note: This section contains display
formats and printed outputs that
should be considered as samples only.

MDIS

The MDIs are test units and directions
for service action that operate when
selected. The first test unit
requests the input of a Communication
ID which describes the hardware con-
figuration.

These MDIs test the communication com-
ponents within the Displaywuriter and
the external componhents such as the
external EIA and LDC cables.

The chart in Figure 3-1 lists the Com-
munication IDs for different hardware
configurations. The MDIs check wheth-
er the communication adapter card is
located in the electronics module or
the diskette unit. When the diagnhos-—
tic controller has determined the
configuration of the communication
features, a set of test units operate
automatically to test the function of
these paritcular features.

MDI OPERATION

The communication MDIs are on the ABC
diagnostic diskette. Before this
diskette can be loaded, the MDI super-
visor must first be loaded from the
Displaywriter System diagnostic
diskette. An interface to the MDIs is
provided through the keyboard and dis-
play.

Chapter 3.

ASYNC COMMUNICATIONS DIAGNOSTICS

Follow these steps to run the MDIs.

1. Insert the Displavuriter system
diagnostic diskette. The program
loads and the FUNCTION SELECTION
menu displays.

2. Select MDIs from the FUNCTION
SELECTION menu. Tha DEVICE
SELECTION menu displays.

3. Select Communicaticns from the
DEVICE SELECTION menu.

4. Insert the Displavuwriter system
ABC diagnostic diskette and press
Enter.

If a single diskette drive system is
used, the Displavuriter system diag-
nostic diskette must be removed and
the Displayuriter system ABC diagnos-
tic diskette inserted.

If a dual diskette drive is used, the
Displavuriter system ABC diagnostic
diskette may be inserted in the right
drive. A flowchart for Displavwriter
system diagnostics and Displayuriter
system communications diagnostics is
shown in Figure 3-2.

For further information on MDI opera-
tion, refer to the IBM Displavwriter
Svstem Product Support Manual.

The Displaywriter is also equipped
with a feature known as RESUME that
can be used as a marker, or stopping
point, while running the MDIs.
RESUME can be used in two ways:

. Automatic RESUME is written into
the MDIS. UWhen an automatic
RESUME occurs, a prompt occurs.

U Optional or real time RESUME is
entered by keving the letter 'r*
at any MDI stopping point. When
in '"Step' mode, an optional RESUME
can be placed at any point within
the MDIs. Once the RESUME has
been entered, either Power O0Ff the
Displayvwriter, or press END to
return to the FUNCTION SELECTION
menu. To return to the RESUME
point, access the FUNCTIOH
SELECTION menu and select MDIs.
From this menu the RESUME option
is taken by pressing ENTER.
Pressing END or CANCEL at this
point will erase the optional
RESUME.

ASYNC Communications Diagnostics 3-1



ID Communiations Configuration
a Port 4: Communications Adapter EIA port Electronics
Module EIA
d Port 4a: Communications Adapter EIA port
Port 4b: Local Device Controller
e Port 4a: Communications Adpater EIA port
Port 4b: X.21 Switched line
f Port 4a: Communications Adpater EIA port
Port 4b: X.21 lLeased line
o Port 4a: Communications Adpater EIA port
Port 46b: 38LS modem for switched line
h Port 4a: Communications Adapter EIA port
Port 4b: 38LS modem for nonsuwitched line with SNBU
i Port 4a: Communications Adapter EIA port
Port 4B: 38LS modem for nonswitched line
m Port 4a: Communications Adapter EIA port
Port 4b: EIA Adapter Card EIA port
P Port 4b: Local Device Controller
P Port 4b: X.21 Switched line
q Port 4b: X.21 Leased line
s Port 4b: 38LS modem for switched line
t Port 4b: 38LS modem for nonswitched line with SNBU
u Port 4b: 38LS modem for nonswitched line
z Communications tests inhibited
Figure 3-1. Communications ID Chart
3-2 1IBM Displaywriter Communications Service Manual




Load CE
Diagnostic
Diskette

MDis
Utilities
System Exerciser
Load Program

Can

FUNCTION SELECTION MENU

MDI
DEVICE

SELECTION
MENU

Did
You Open
and Close Drive
Handle?

Keyboard
MD1s
Execute

NO

Type ID
Letter

Did
The Machine
Prompt: Insert
Optional CE
Diskette?

Suspected
ID {ette:
Be Selected From NO—— Keyboard Handle vis
Keyboard Problem
Insert
YES Optional
Diskette
Type ID Device Selection
Letter
abcd
MD! RUN TIME
Handle OPTIONS MENU
Follow Screen
Run System Load Keyboard sz"l‘p"s to
i MDIs mpletion or
1 2 Exerciser Program Execute Follow Repair
Action

Figure 3-2 (Part 1 of 2).

Loadable Diagnostics

Chapter 3.

Flowchart
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GROUP SELECTION
MENU

Error Log/Maintenance Statistics
6360 Head Alignment
Compatibility Check
FESN/RVM

Communications

e Display

oo

ao

Type ID
Letter

abcde

L

ERROR LOGS

a Memory Record
b 5218 Maintenance Statistics

Type ID
Letter

b

5218
Maintenance
Statistics

DEVICE
SELECTION
MENU

Insert

Follow Prompts to
Completion or
Perform Repair
Action

Communications Link Analysis

a ASYNC
BSC

b

¢ 3270

d EDD
I 3 ] e X21

Figure

ONLINE TEST SUPPORT (OLTS)

The Online Test Support is used to
verify ASYNC and BSC link and protocol
operations. To run OLTS you must send
a Request for Test (RFT) document to
the connected host. The RFT selects
the test to be executed.

Displavuriter supports the creation
and transmission of any valid RFT.
(Slight formatting differences may
exist depending on the host.)

To create a RFT, use normal operating
procedures to create a document.

Memory
Diskette

Type ID
Letter

Type ID
Letter

Refer to
Product
Support
Manual

3-2 (Part 2 of 2). Loadable Diagnostics Flowchart

Enter all information for the RFT into
the document using the keyboard.

A standard job setup, which allows any
RFT to be transmitted, is provided on
all communications feature diskettes.
The standard setup is non-displayable,
non-alterable, and is selected through
normal operator menus.

The four basic steps to conduct an
Online Test (OLT) are summarized
below. Each step is described in
detail in the pages that follow.
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1. Create the RFT document to be sent
during the online test.

2. Personalize the Modem and Line
Description on the communications
feature diskette to be compatible
with the supporting host system.

3. Call the host system and conduct
the test.

4, Verify the data from the test.

The ASYNC Online Test can also be
run with a procedure that allows
the RFT to be entered while online
with the host. Instructions for
using this procedure are found
later in this chapter.

Before conducting the OLTS make
sure yvou have the following avail-
able:

a. The Textpack program diskettes

b. The communications feature
diskette

c. An initialized work diskette.
d. Pencil and paper.

Note: The Textpack diskette and the
communications feature diskette must
be compatible; for example, the third
character from the left in the
Textpack diskette name must be the
same or higher than the Communications
feature diskette.

CREATING THE RFT DOCUMENT

1. Load the Volume 01 Textpack Pro-
gram diskette; TASK SELECTION menu
will display.

2. Choose Typing Tasks from the TASK
SELECTION menu.

3. Follow the prompt and load Volume
2 of the Textpack Program
diskette. The TYPING TASKS menu
will display.

4. Choose Create Document from the
TYPING TASKS menu.

5. Follow the prompt and type the
document name: rft. Press Enter.

Note: If rft has already been
selected, choose another job name.

6. Type the diskette name and press
Enter.

7. Remove the Textpack program
diskette and insert the work
diskette. The work diskette name
will appear in the upper left cor-
ner of the display.

Chapter 3.

8. Type the name of the work
diskette. The CREATE OR REVISE
DOCUMENT menu will display.

9. Choose Changa Document Format from
the CREATE OR REVISE DOCUMENT menu
and press enter. The FORMAT
SELECTION menu will display.

10. Choose Chanze Page Format from the
FORMAT SELECTION menu. The PAGE
FORMAT menu will appear.

11. Choose First Typing Line, First
Page from the PAGE FORMAT menu.

12. Type the number 1, and then press
enter. YOUR CHOICE is
highlighted.

13. Press ENTER three times to go to
the typing area.

14, Type the Message Format on line 1.
Your Message Format should look
similar to this typed line, except
personalized with your branch
office number, security code and
number of times the test runs. No
spaces are allowed in the Message
Format Line.

//nnn/sss/6580echotC/R

7/ = Header
nnn = B/0 number
/ = Required Separator
ess = Current month security
code for your branch
/ = Reaquired Separator
6580 = Machine Type
ECHO = Test Type
t = Number of times test
runs (Valid entries 1-9)
C/R = Carrier Return

(Press Return)

15. Type the message you want trans-
mitted on Line 2. It should not
exceed 160 characters. This is a
sample message: The quick brown
fox jumped over the lazy dog.

16. Press END. This key must be
pressed in order to store the RFT
document on the work diskette.

17. Choose GO t0 TASK SELECTICH from
the menu that displays.

PERSONALIZING THE ASYNC MODEM AND LIKE
DESCRIPTION

In order to conduct the ASYNC OLT, the
MODEM AND LINE DESCRIPTION menu must
be personalized. The procedure below
lists the steps for personalizing the
ASYNC modem and line description.

1. Remove any Textpack program
diskettes from the diskette unit.
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Choose Program Diskette Tasks from
the TASK SELECTION menu.

Follow the prompt and insert the
ASYNC Feature Diskette. The ASYNC
COMMUNICATIONS PROGRAM DISKETTE
TASKS menu displays.

Choose Create or Revise Modem or
Line Dascription from the ASYNC
COMMUNICATIONS PROGRAM DISKETTE
TASKS menu. Press ENTER. The
MODEM AND LINE DESCRIPTION menu
displays.

Compare the YOUR CHOICE column
shown in Figure 3-3 with the
existing application choices.

Write down the existing applica-
tion choices on a piece of paper.
When the OLTS is finished, you
will need to restore the MODEM AND
LINE DESCRIPTION menu to match the
existing application.

Change only those items necessary
to match the YOUR CHOICE column on
yvour screen with that column in
Figure 3-3. Your changes are
highlighted.

When finished with this menu,
press ENTER to return to the ASYNC
COMMUNICATIONS PROGRAM DISKETTE
TASKS menu.

Choose GO To Task Selection.

Chg Des
PRODSK

o

oo |

Hhen f1

cription | I

|kyb 1 |

Type 1D letter to choose ITEM; press ENTER: n

MODEM AND LINE DESCRIPTION

YOUR POSSIBLE
ITEM CHOICE CHOICES

Switched Network 1 1 = Yes 2 = No
CTS/RLSD (CB/CF) Option 1 1 = Common 2 = Separate
Modem Port 1 1 = Port 4

2 = Port 4A

3 = Port 4B

nished with this menu, press ENTER.

Figure 3-3. ASYNC MODEM AND LINE

3-6

DESCRIPTION SETUP menu

CALLING THE HOST SYSTEM AND CONDUCTING
THE ASYNC OLTS

Before calling the host system to con-
duct the OLTS you must first create an
ASYNC RFT document and personalize the
ASYNC modem and line description.
These procedures are described above.
After performing the steps above you
should be in the TASK SELECTION Menu.
To call the host system and conduct
the OLTS follow these steps.

1. Choose Feature Tasks from the TASK
SELECTION menu.

2. Following the prompt, insert the
ASYNC Feature Diskette if it is
not already loaded. The ASYNC
COMMUNICATION SETUP SELECTION menu
displays.

3. Type the letter T; then press
ENTER. (The letter "T" will not
display.) The Communications
frame displays; the Communications
Status Field indicates READY. The
"T" setup defaults are shown in
Figure 3-6.

4, Press HIS STOR and insert the work
diskette. If using a dual
diskette unit, insert the work
diskette in the left slot. Type
today's date and the work diskette
name. HISTORY STORE ON appears in
the session header line (Line 3).

5. NOTE: This is an optional step
performed only to display data in
ASYNC Trace Format. Press TRACE
(Control key + HIS STOR).

6. Call the host system.

Note: There should be no pauses
longer than 20 seconds between the
three steps ater "going to data",
or the host may automatically dis-
connect the line.

7. Go to data AFTER the host system
goes to data. CONNECTED appears
briefly in the communications sta-
tus field and then changes to
ON-LINE SEND.

8. Press DOC SEND. DOCUMENT: SEND
ON displays in the session header
line.

Note: To communicate without cre-
ating a document, key each charac-
ter of the test message. HNo
backspaces or corrections are
allowed in the first line. A max-
imum of 20 seconds is allowed
between keystrokes.

9. Type the name of the Online Test
document: rft. The SEND DOCUMENT
menu displavs.
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10. Press ENTER twice to return to the
communications frame. After the
test has finished, ON-LINE SEND
reappears in the communications
status field.

11. When communications have finished,
end the session by pressing DISC
and then pressing END. The ASYHC
COMMUNICATIONS PROGRAM DISKETTE
TASK menu displays.

12. Choose GO To Task Selection from
the ASYNC COMMUNICATIONS PROGRAM
DISKETTE TASKS menu.

Note: If the Error Log is to be
recorded, use the Memory Record
Diskette(s) immediately after the com-
munication session ends. The Error
Log can then be accessed from the ABC
Diagnostic Diskette.

SETUP ITEM DEFAULT
Job Name OLT

Speed 134.5 BPS
Inactivity Disconnect No

Send All Codes No
Terminal ID No

Figure 3-4. "T" Setup Defaults

ASYNC OLTS ONLIKNE PROCEDURE

This procedure may be used to create
the RFT and conduct the OLTS while
online with the host. The steps to
perform this procedure are:

1. Call the host system.

2. Go to data after the host goes to
data.

3. Press COMM START within 10 seconds
after data mode is entered.

4., Type the Request for TEST (RFT)
message:

//nnn/sss/6580ECHOtCR

nnn = Branch O0ffice Number
sss = Security Code
6580 = Machine Type
ECHO = Test Type
t = Number of times test runs
(Valid numbers 1-9)
CR = Carrier Return

(Press RETURN)

5. Type the message you want to
transmit, then press RETURN.
EXAMPLE: The quick brown fox ran
fast.

6. The message vou sent will return
highlighted to your screen the
requested number of times.

Chapter 3.

VERIFYING THE ASYNC OLTS DATA

Verifying the OLTS data is the last
step in ASYNC 0OLTS. There are two
ways to verify the data that was
recorded on the work diskette during
OLTS. One is to review the data on
the display. Another way is to print
the RFT document. Procedures Tor both
methods of verifying OLTS data follouw.
After you have verified the ASYNC OLTS
data, always return the ASYHC MODEM
AND LINE DESCRIPTION menu to its
existing application.

REVIEWING OLTS DATA ON THE DISPLAY

Follow these steps to review OLTS data
on the display.

1. Choose Typing Tasks from tha TASK
SELECTION menu.

2. Follow the prompts and insert Vol-
ume 2 of the Textpack program
diskettes. The TYPING TASKS menu
displays.

3. Choose Revise Documant from the
TYPING TASKS menu. Insert the
work diskette.

4., Type in today's date.

5. Press ENTER to go to the typing
area.

6. Review the doucment.

7. When finished reviewing, press
END.

This completes the ASYHC OLTS proce-
dure.

PRINTIHG THE CLTS DATA

Follow the steps below to print the
ASYNC RFT document.

1. Press REQST. Displavuriter dis-
plays the REQUEST TASKS menu.

2. Choose Print Documant.
3. Type today's date.

4. Follow the prompts on the display
to print the document.

This completes the ASYNC OLTS proce-
dure.
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ASYNC LINK ANALYSIS UTILITIES

There are several ASYNC Communication
Link Analysis Utilities that aid in
network problem determination. These
utilities are used to test and exer-
cise the modem, the communications
adapter, and the link. The ASYNC
utilities are:

. Send Continuous Data. Used to
continuously transmit known data
on the link.

. Receive Continuous Data. Used to
receive a continuous known data
pattern, detect errors in the pat-
tern, and log the error.

U Return Data to Sender. Used to
return all receive data back to
the sender.

U Control Modem Interface. Used to
control and display the EIA inter-
face.

. Display Error Log. Used to format
and display the ASYNC error log.

L Change Link Description. Used to
define the ASYNC environment.

. Wrap Modem. Used to test modems
which support a wrap capability.

In most cases, you must follow a setup
procedure for an individual utility
before the utility will execute.

Figure 3-5 shows how to access the
utilities.

POWER ON

LOAD DIAGNOSTIC DISKETTE

FUNCTION SELECTION
menu
(Select Utilities)

'

UTILITY GROUP
SELECTION Menu
(Select Communications)

'

LOAD ABC DIAGNOSTIC
DISKETTE

COMMUNICATIONS LINK
ANALYSIS Menu
(Select ASYNC)

|

ASYNC UTILITY SELECTION
Menu

Figure

'

INDIVIDUAL UTILITY

3-5. Menu Path for ASYNC Link
Analysis Utilities
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The steps to accessing the individual
ASYNC Utilities are as follous:

1. Power ON and load the
Displaywriter System Diagnostic
Diskette.

2. Select Utilities from the FUNCTION
SELECTION menu. The UTILITY GROUP
SELECTION menu displays.

3. Select Communications from the
UTILITY GROUP SELECTION menu.

4., Load the ABC Diagnostic Diskette.
The COMMUNICATIONS LINK ANAYLSIS
menu displays.

5. Select ASYNC Link Analysis from
the COMMUNICATIONS LINK ANALYSIS
menu. The ASYNC UTILITY SELECTION
menu appears.

6. Select the individual utility.

ASYNC LINK ANALYSIS MENU

Figure 3-6 shows the ASYNC LINK ANALY-
SIS menu. The Link Description Status
line (Line 3) indicates:

. the line protocol in effect
. line speed

. parity field (TTY only)

. the modem port in use.

Once the ASYNC UTILITIES SELECTION

menu appears, a communications link
can be established or an individual
utility can be selected.

Note: After a link is established,
press DISC if yvou wish to disconnect
the link.

ASYNC Link Analysis |
L disk|k disk|READY |
TTY 110

|Memory  xxxT
|Kyb x|

0dd Modem Port 4A
ASYNC LINK ANALYSIS

1D 1TEM

Send Continuous Data
Receive Continuous Data
Return Data to Sender
Control Modem Interface
Display Error Log

« ®soooy

Change Link Description

g  Wrap Modem

Press CANCL to return to Communication Link Analysis menu.
Press END to return to Function Selection menu.
Type ID letter to choose ITEM, press ENTER: =u

Figure 3-6. ASYNC UTILITY SELECTION
Menu

Chapter 3.

SEND CONTINUOUS DATA UTILITY

The Send Continuous Data Utility is
used to test the integrity of the data
link. The utility enables the
Displaywriter to send a continuous
selectable bit pattern across the link
and to optionally check any received
data that is wrapped back. Points
from which data can be wrapped back
are:

L local EIA/CCITT cable wrap suwitch

. local modem (if it supports a
local wrap)

. remote modem (if it supports a
remote wrap)

. remote Displayuwriter.

The receiving station can monitor the
pattern sent from the Displaywriter
for errors.

To select the utility, choose Send
continuous Data from the ASYNC LINK
ANALYSIS Menu (Figure 3-6). The ASYNC
SEND CONTINUOUS DATA menu (Figure 3-7)

"will display.

ASYNC Link Analysis | |Memory  soocT
L disk|R dyck|CONNECTED | |xyb waex |
2741 134.5 Modem Port 4
SEND CONTINUOUS DATA
YOUR POSSIBLE
1D 1TEM CHOICE CHOJCES
a $end Character Pattern 1 1 = Alternating 0/1 bits
XX = Any valid bit pattern
X'00T to X'7F*
tincluding parity)
b Verify Received Data 1 1= Yes 2 = No
Press CANCL to return to ASYNC Link Analysis menu.
Press END to return to Function Selection menu.
When finished with this menu, press ENTER.
Type ID letter to choose ITEM, press ENTER: =n
Figure 3-7. SEND CONTINUOUS DATA Menu

(Setup)

After ENTER is pressed, the format of
the display changes (Figure 3-8).
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ASYNC Link Analysis |Sending Continuous Data |Memory  xxxT
L disk|R disk|OH-LINE SEND | | Kyl e
2741 134.5 Modem Port &
15
DTR DSR RTS CTS RLSD RI TP RD SS  DSRS sz On
[} . . [} L} n u [} n L] m = Off
Character Pattern — Alternating 0/1 bits Non-Matches — ' '
Receive Status
Parity Errors Framing Errors  Overrun Errors  DSR Dropouts  Breaks
. . v or v g v oo g
Received Data
Error Characters —
Press CANCL to return to setup menu.
Press END to return to Function Selection mchu.
Press ENTER key to start or stop the displaying of data.
Figure 3-8. SEND CONTINUOUS DATA Menu

(Execution)

'TS' (Line 5) stands for Test Score.
The numbers displayed represent a
ratio of the number of errors to the
number of characters received. The
higher the Test Score, the lower the
quality of the link. The test scores
and what they stand for are as
follows:
. Blank. No data received
. 0. No errors or less than one
error per 32,768 characters

J 1. Less than one error per 16,384
characters, but more than one
error per 32,767 characters

. 2. Less than one error per 8,192
characters, but more than one
error per 16,384

. 3. Less than one error per 4096
characters, but more than one
error per 8,192 characters

. 4. Less than one error per 1,024
characters, but more than 1 error
per 4,096 characters

U 5. Less than one error per 1,024
characters, but more than one
error per 2,048 characters

. 6. Less than 1 error per 512
characters, but more than one
error per 1,024 characters

U 7 through 15.
very high

. 16. Almost all characters were
errors.

The error rate was

The Modem Interaface Status lines give
the state of the modem interface sig-
nal:

DTR = Data Terminal Ready
DSR = Data Set Ready
RTS = Request to Send
CTS = Clear to Send
RLSD = Receive Line

Signal Detect

RI = Ring Indicator

TD = Transmit Data

RD = Receive Data

5SS = Select Standby
DSRS = Data Signaling

Rate Select

If a CCITT interface is being used,
all EIA terms are replaced by CCITT
numbers.

The next line indicates: (a) the pat-
tern being sent and (b) the number of
received characters that do not match
the pattern (if Verify Received Data =
Yes).

The following line contains a count of
each error detected.

The Received Data field indicates
what--if any--data is being receivead.
The last received byte is displayed
video-reversed.

The Error Character field displays the
character(s) received if there is a

non-match. This line is not displayed
if the 'any data' option was selected.

RECEIVE CONTINUOUS DATA UTILITY

The Receive Continuous Data Utility is
used to receive a continuous bit pat-
tern from the link, compare it to a
stored pattern and indicate i1f anvy
errors are detected. The utility can
also optionally wrap the pattern.

To select this utility select Roteive
continuous bata from the ASYNC LINK
AHALYSIS menu (Figure 3-6). The ASYNC
RECEIVE CONTINUOUS DATA menu

(Figure 3-9) menu displays.
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ASYNC Link Analysis

|Memory  xxxT
disk|R_disk|CONNECTED 1

Kybh x|

2741 134.5 Modem Port 4
RECEIVE CONTINUOUS DATA
YOUR POSSIBLE
1D ITEM CHOICE CHOICES
a  Receive Character Pattern 1 1 = Alternating 0/1 bits
2 = Any data
XX = Any valid bit pattern
X100 to X'7F'
¢including parity)
b Wrap Received Data 1 1= Yes
2 = No

Press CANCL to return to ASYNC Link Analysis menu.
Press END to return to Function Selection menu.
Hhen finished with this menu, press ENTER.

Type ID letter to choose ITEM, press ENTER: x

3-9. RECEIVE CONTINUOUS DATA
Men (Setup)

Figure

After ENTER is pressed, the utility
begins execution. The format of the
display changes (Figure 3-10).

ASYNC Link Analysis |Receiving Continuous Data [Memory  xxxT

T gt . 1t . or . 0* 0r
Received Data
15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
15 15 15 15 15 1D 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
15 15 15 15 15 15 1§ 15 16 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15

Error Characters - 15 14 14 14 14 1D
Press CANCL to return to setup menu.

Press END to return to Function Selection menu.
Press ENTER key to start or stop the displaying of data.

L disk|R disk|ON-LINE _ RECEIVE | Ky xxx
2741 134.5 Modem Port 4

s
DTR DSR RTS CTS RLSD RI  TD RD S5  DSRS .= 0n

- [] » L] L] L = L] " » m = Off
Character Pattern - 15 Non-Matches - ' 5*

Receive Status
Parity Errors Framing Errors  Overrun Errors DSR Dropouts  Breaks
.

Figure 3-10. RECEIVE CONTINUOUS DATA
Menu (Execution)
If a CCITT interface is being used,

all EIA terms are replaced by CCITT
numbers.

'TS' (line 5) stands for Test Score.
The numbers displayed represent a
ratio of the number of errors to the
number of characters received. The
higher the test score, the lower the
quality of the link. The Test Scores
and what they mean are the same as
those for the ASYNC Send Continuous
Data Utility (see ASYNC Link Analysis
Utilities, Send Continuous Data).

The Modem Interface Status lines give

the state of the modem interface sig-
nal.
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The next line indicates: (a) the pat-
tern that was selected to be received
and (b) the number of received charac-
ters that do not match the pattern.

The following line contains a count of
the number of each error detected.

The Receive Data field indicates
what--if any--data is being received.
In the field, the last received byte
is displavyed video-reversed.

The line immediately following the
Receive Data field displays the error
characters detected.

RETURN DATA TO SENDER UTILITY

In the Return Data to Sender Utility
the procedure for returning the data
is dependent upon the protocol being
used.

If IBM CMC or 2741 protocols are being
used the utility will return data
blocks as delimited by a circle D and
circle C.

If the TTY protocol is being used the
utility will return data blocks as
delimited by the NHew Line codes.

The utility is selected by choosing
the Return Data to Sender option from
the ASYNC LINK ANALYSIS menu
(Figure 3-6). The ASYNC RETURN DATA
TQ SENDER menu (Figure 3-11) appears.
Execution begins as soon as the utili-
ty is selected.

ASYNC Link Analysis |Returning Data to Sender lMemory xxxT
L disk|R disk|ON-LINE __ RECEIVE |kyb  xoxx
2741 134.5 Modem Port &
DTR DSR RTS CTS RLSD RI TD RD sS DSRS ®» = On
- - L] L] L] n n n n . n = 0ff
Receive Status
Parity Errors Framing Errors  Overrun Errors  DSR Dropouts Breaks
A T Al v o R
Received Data
Ba b c d e £ g h i 3 k 1 m n o p q r s t u v W x y
z 1 2 3 4 5 6 7 8 9 0 OF
Press END to return to Function Selection menu.
Press CANCL to return to ASYNC Link Analysis menu.
Figure 3-11. ASYNC RETURN DATA TO
SENDER Menu
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CONTROL MODEM INTERFACE UTILITY

The Control Modem Interface utility is
used to control and display the modem
interface and to aid in diagnosing
modem and modem interface problems.

To select this utility choose Control
Modem Interface from the ASYNC LINK
ANALYSIS menu (Figure 3-6). The CON-
TROL MODEM INTERFACE menu displays
(Figure 3-12).

ASYNC Link Analysis |Controlling Modem Interface |Memory ool

L disk|R disk] Kyb x|
2741 134.5 Modem Port 4
CONTROL MODEM INTERFACE
DTR DSR RTS CTS RLSD RI TD RD S5 DSRS == oOn
. . n on n n u n n . m = Off
YoUR POSSIBLE
1D 1TEM CHOICE CHOICES
a Set DTR - DSR - 1 1= o0n 2 = o+
b Set RTS - C7§ =~ 2 1= 0n 2 = Off
c Set 7D -~ RD = 2 1= 0n 2 = Off
d  Set ss ~ RLSD = 2 1= 0n 2 = off
e Set DSRS - RI - 2 1:=o0n 2 = 0fF

Press CANCL to return to ASYNC Link Analysis menu.
Press END to return to Function Selection menu.
Type 1D letter to choose ITEM, press ENTER: =

3-12. CONTROL MODEM INTERFACE
Menu

Figure

To change the state of a signal, enter
the ID and either '1' (to turn the
gig?al On) or '2' (to turn the signal
ff).

ERROR LOG HISTORY DISPLAY UTILITY

The Error Log History Display Utility
is used to format and display the
error log. The utility presents the
Error History Log data in three dif-
ferent sections:

1. Error Log Session Description
(Figure 3-13)

2. Error History Log (Figure 3-14)

3. Error Log Last Adapter Status
(Figure 3-16)

To select this utility, choose Display
Error History Log from the ASYNC LINK
ANALYSIS menu (Figure 3-6). The Error
Log Session Description will appear.
T0 scroll forward through the log, use
the arrow up (). To scroll backward,
the operator can use the arrow douwn
(y) key.

Note: You will be prompted for a Mem-
ory Record diskette(s) in this
utility.

3-12 1IBM Displayuwriter Communications

The PRINT key can be used to print any
Error History Log frame.

|Memory  xxxT

ASYNC Link Analysis |Displaying Error Log
| |kyb oo |

L disk|R disk|

2741 134.5 Modem Port 4
SESSION DESCRIPTION
Protocol Switched Network Send All Codes
2741 Yes Yes
Line Specd Inactivity Disconnect CTS/RLSD Indicator
134,585 Yes Common
Parity EOT Disco c
Odd Yes
Modem Port Adapter
Port 4 Electromics Module

Press CANCL to return to ASYHC Link Analysis menu.
Press END to return to Function Selection menu.
Press PRINT to print display contents.

Use t and | keys to scroll through Error Log.

3-13. Sample Session
Description Display

Figure

As the Sample Error History Log shous,
each recorded error is entered on a
separate line and identified as to
error type.

Besides specifying error type, an
entry also provides additional infor-
mation about the error:

U Parity error. The hexadecimal
representation of the character,
minus the parity bit

. DSR dropout, unexpected CTS drop-
out, unexpected RLSD dropout, dis-
connect timeout error, or transmit
failure. The state of the error
log hardware status byte.

ASYNC Link Analysis |Displaying Error Log |Memory  xxxT
|

L disk|R disk] |kyb__ xxx_ |
ERROR HISTORY LOG
RI  RI
Error Type 4/4A 48 DIR DSR I1 RIS CTS RLSD
Parity 2F
Parity and Framing 1c
Framing 1
Parity and Framing ______ 2F
Framing 18
Parity 2E

Off OCff On on 0ff DOn On  On
0ff O0ff On 0ff Off On on  Off

Overrun
DSR Dropout ________
Parity 28

Framing 32
Buffer Dverflow 0ff Off Off Off OFf On OFf OFF
Framing 13

—End of Log~

Press CANCL to return to ASYNC Link Analysis menu.
Press END to return to Function Selection menu.
Press PRINT to print display contents.

Use t and | keys to scroll through Error Log.

-

Figure 3-14. Sample Error H

Display

story Log
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The Last Adapter Status display
(Figure 3-16)shows the last adapter
status recorded by the ASYNC software.

If a CCITT interface is being used,
all EIA terms are replaced by CCITT
numbers.

Status Register 1 is decoded and dis-
played. A description of the bits in
registers 2 and 3 are shown in

Figure 3-15.

Status Register 2
cseseeel ==> Programmable Timer
Enable
Wrap Test
Data = MARK
Test Control Status
Modem Interrupt
Pending
Modem Interrupts
Enabled
Modem Status Available
(Port A)

Programmable Timer
IRQ Pending
Received

Data = MARK

cevessls =2

B
ceslil =2

B R i
Lleall -->
[ -—>

lo.o.oo0 ==>

Status Register 3

ceeeens 1 --> Transmit Ready
veesesl. ==> Receive Ready
..... 1.. -=> Transmit Empty

ceeslil, ==
Aol ==

Parity Error
Overrun Error

::1 ..... --> Framing Error
I --> Break Detect
1....... -=> DSR

Figure 3-15. Bit Descriptions for
Status Registers 2 and 3

ASYNC Link Analysis |Displaying Error Log |Memory  xxxT
L disk|R gisk] | [kyb 00|
LAST ADAPTER STATUS
Status Req 1
RI R
4/6A 48 DIR DSR II RIS CTS RLSD
0ff Off On On Off OFf Off On
[status Reg 2 Status Req 3
11110011 10000111
Press CANCL to return to ASYNC Link Analysis menu.
Press END to return to Function Selectien menu.
Press PRINT to print display contents.
Use t and | keys to scroll through Error Log.
Figure 3-16. Sample Last Adapter Sta-

tus Display
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ASYNC TRACE

The ASYNC Trace (Figure 3-17) is a
special mode of the communication
application history. The trace pro-
vides an exact picture of the data
stream as it appears on the link. The
trace is used to diagnose procedural
errors and incompatibilities within
the data stream. The ASYNC Trace data
can be scanned on the display for
problem analysis or saved on diskette
for printing or problem analysis
later.

A communication session can be placed
in ASYNC Trace mode any time after the
Displaywriter operator selects a com-
munication profile by pressing History
Stor (HIS STOR) and Control
simultaneously.

ASYNC TRACE FORMAT

Figure 3-17 shows an example of 2741
Display Trace output. Figure 3-18
shows an example of Display Trace out-
put for TTY emulation with no parity.
ASYNC Trace mode data is formatted as
follouws:

U Transmitted data is preceded by an
S in column one and a space in
columns two and three.

. Received data is preceded by an
in column one and a space in
comumns two and three.

1=

. Alphabetic characters are repras-
ented as alphabetic characters
with two spaces.

. Spaces are represented by three
spaces.

. All other code points are repres-
ented by their hexadecimal repre-
sentation with one space.

. Status information is a
hexidecimal character that is
underscored and followed by a
space.

A list of the status information pre-
sented in the ASYNC Trace and its
hexadecimal value follows:

. RI-P4/4A transition to active
state. 'F1°'

U $I-P4B transition to active state.
F2°

. DSR transition to active state.
|F3'

. CD transition to active state.
IFq'
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L CD transition to non-active state.
!F5'

. CTS transition to active state.
'F6'

U CTS transition to non-active

state. 'F7"
. Break interrupt. 'FO'

. DSR transition to non-active
state. 'E4'

. Parity error. 'El'
. Framing error. 'E2'
. Overrun error. 'E8"

. Buffer overflow. 'D1°'

COMMUNICATION |Bries
commop| jon-L1nE  sEnD leg. .1 |tn. 34 |kyb 122 |piteh 12

Setup: DIMEBOX 2741 History Store: OFF Document Send: OFF
R F2 E3 4
$ 16 1C n 7 t i om e f o r a 1
1 g o c o m e t o t h e
d
u

o
oo

s t h

m e n t
¥ 1Ct h e i r 5D SD SD 5D SD 76 76 76 76 76 7C
r y 45 5B 5E BE BE S5E SE 5E 5E SE SE 1F

°on

a i

~oacx

c o
R 16 1F
S 16 1C d

3

d 1 j 7Co h n s e e t hoe q i
d £ o x j uom p o v e r t h
70 7C 5B SE BE SE 5E SE SE IF
h on s e e t h e
j ouom p o v e r t
c e 1C 70 5B SE SE SE 5E 1F
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e k r
W oh it

R 16 1C d 7l
i e k

w E3 28

s 16 IF

R E4 FF

o
m 3 -0 -
-
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Figure 3-17. Sample 2741 Display
Trace
COMMUNICATION fpries |
comMop| |ot-LINE SEND |Pa. 1 |Ln. 36 |kyb 122 |fitch 12
Setup:  DIMEBOX TTY Wistory Store: OFF Document Send: OFF
R F2 F3 F4
S N o w is t hoe t iomoe £ o r a1 1 g
o o d m e n t o c o m e t oo toh e s
d o T W E I R 08030808085 SF5F5F5F ¢ o u n
t r y DEODD i d J o h n s e e t h e q u i
c k r e d £ o x j oumop o v e r t h e
Wwohoiot e f e n c e 3FOD
R DI D J ELG4BH N s EE T HE QR U I € K R
E D F oo X Ju M oP o v E R T HE W El 4C E2
49T € F E N C E 3F OD E4 FF
Figure 3-18. Sample TTY Display Trace

As indicated, all functional status is
represented by hexadecimal 'F_'. All
error status is indicated by
hexadecimal 'E_'. All data lost
err?rs are indicated by a hexadecimal
'D_"T.

Although not necessarily an error, a
DSR dropout is indicated as an error.
All error status information is fol-
lowed by a status byte (Figure 3-19)
which provides additional information
at the time of the error. The status
byte is dapendent upon the error type
and corresponds to the byte stored in
the ASYNC History Log.

CHANGE LINK DESCRIPTION UTILITY

The Change Link Description utility is
used to temporarily or permanently
change the diagnostics diskette's
ASYNC link description.

To select this utility, choose Changa
Link Dascripticn from the ASYNC LINK
ANALYSIS menu (Figure 3-6). The
CHANGE LIHK DESCRIPTION menu

(Figure 3-20) displays. The options
of this menu are:

U Protocol. Specities one of three
types of asynchronous protocols
(IBM CMC, 2741, or TTY). The
default is 1, IBM CMC.

. LIne Speed. Specifies the bit
rate at which the Displayuriter
transmits characters. The default
is 2, 134.5.

. Parity. Specifies (for TTY only)
the type of parity to be sent and
checked. The default is 2, 0dd.

. Modem Port. Indicates the modem
port to be used. The default is
1l, Port 4.

. Interface Status. Specifies if
the modem interface signals should
be EIA or CCITT. The default is
1, EIA.

. Store Link Description. Specifias
whether changes made here are to
be temporary or stored on the ABC
diagnostic diskette. The default
is _2_) No.
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Figure 3-19. Trace Status Byte

ASYNC Link Analysis |Chg Description |Memory  xxxT
L_disk|R disk|READY | |kyb _exx
2741 134.5 Modem Port &
CHANGE LINK DESCRIPTION
YOUR POSSIBLE
ID ITEM CHOICE CHOICES
a  Protocel 1 1= IBM CMC 2 = 2741 3= TTY
b Line Speed 2 1= 110 2 = 134.5 3= 150
4 = 200 5 = 300 6 = 1200
e Parity H 1z Even 2 = odd 3 = None
d  Modem Port 1 1= Port 4 2z Port 4A 3 = Port 4B
e Intertace Status 1 1= ElA 2 = ccITT
£  Store Link Descriptien 2 1= Yes 2 = No
Press CANCL to return te ASYNC Link Analysys menu.
Press END to return to Function Selection menu.
When finyshed with this menu, press ENTER.
Type 1D letter to choose ITEM, press ENTER: =n
Figure 3-20. CHANGE LINK DESCRIPTION

Menu

WRAP MODEM UTILITY

The Wrap Modem Utility is used to test
modems that support modem wrap and any
point from which transmitted data can
be wrapped back.

To select this utility, choose Hrap
Modem from the ASYNC LINK ANALYSIS
menu (Figure 3-6). The WRAP MODEM
menu (Figure 3-21) displays. The
options of the WRAP MODEM menu are:

. Mode. Specifies the number of
times the wrap will occur. The
default is 1, One pass.

U Wrap to Remote Modem. Controls
the state of the test signal and
allows remote modems and

Chapter 3.

0
L—> 0 = Receive Line Signal Detect (RLSD) ON
1 = RLSD OFF
> 0 = Clear to Send (CTS) ON
1 = CTS OFF
> 0 = Request to Send (RTS) COH
1 = RTS OFF
> 0 = Test Indicator (TI) ON
1 = TI OFF
> 0 = Data Set Ready (DSR) ON
1 = DSR OFF
> 0 = Data Terminal Ready (DTR) ON
1 = DTR OFF
> 0 = Ring Indicator, Port 4b, ON
1 = RI-P4b OFF
> 0 = Ring Indicator, Port 4/6a ON
1 = RI=P4/4a OFF

Displayuwriters to be tested via a
modem wrap. If Yes is specified,
the utility will not turn the test
signal on. If No is specified,
the utility will turn the test
signal on.

Notes:

1. In some cases, tha remote modem
must be set up for the remote wrap
at the remote location.

2. If the local modem does net sup-
port the test signal, this parame-
ter has no effect upon it. The
modem then must be controlled via
its switches.

After ENTER is pressed, the utility
begins execution. The format of the
display changes (Figure 3-22).

|Memory  xxxT

ASYNC Link Analysis |
|kyb o0 |

L disk|R_disk|READY |

2741 134.5 Modem Port &
WRAP MODEM

YOUR POSSIBLE
CHOICE CHOICES

o
-l
m
k4

Mode 1 1 = One wrap
2 = Continuous

3 = Continuous—stop on error
1

2

b Wrap to Remote Modem 2 Yes
No

Press CANCL to return to ASYNC Link Analysis menu.
Press END to return to Function Selection menu.
When finished Wwith this menu, press ENTER.

Type ID letter to choose ITEM, press ENTER: x

Figure 3-21. Modem Wrap Display Frame
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DTR DSR RTS C€TS RLSD RI T RD $s DSRS
L] L] L] - - n . - n ]

Mede - Continuous
Foilures detected - o
Number of wraps - 10
Received Data

Press CANCL to return to setup menu.
Press END to return to Function Selectien menu.
Press ENTER key to start or stop the displaying of data.

ASYNC Link Analysis |Wrapping Modem [Memory  xxxT
L disk|R disk|ON-LINE _SEND | | kb _soex
2741 134.5 Modem Port 4

WRAP MODEM

wou
oo
Py

Figure 3-22. Modem Wrap Menu

(Setup)

If CCITT interface is being used, all
EIA terms are replaced by CCITT num-
bers.

The next three lines indicate the
mode, the number of failures detected,
and the number of wraps executed.

The Receive Data field is formatted as
described for the Continuous Reaceive
Display.
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CHAPTER §.

BINARY SYNCHRONOUS COMMUNICATIONS

BSC FACILITY OVERVIEW

The IBM Displaywriter System Binary
Synchronous Communications Program
(IBM Licensed Program 5608-5R2) ena-
bles a Displayuwriter to communicate
terminal-to-terminal with a number of
processors. Examples of these
processors include the IBM 6640, the
IBM 6670 Information Distributor or
another Displayuriter.

Terminal-to-host communications allouws
the Displayuriter to communicate with
an IBM System 370 or a similar CPU.

Figure 4-1 shows the possible communi-
cation link available with BSC commu-
nications. The Displaywriter appears
to the remote stations as an IBM
277073780 or an IBM 2780 terminal.

The BSC licensed program allows the
Displaywriter to use many different
applications for data exchange. Exam-
ples of these applications are:

. Time Sharing

. Data Entry

. Report Generation
. Text Processing

With the BSC facility, data can be
sent and received over common switched
or nonsuwitched lines. Half-duplex and
duplex data links operate at speeds
from 600 to 4800 bits per second
(bps). The BSC facility operates only
in half-duplex mode on a
point-to—-point connection.

BSC is managed by a set of rules for
the transmission of synchronized
binary-coded data. The
station-to-station synchronization of
data ensures the receiving station
operates in step with the transmitting
station. Synchronization is accom-
plished by identifying a special bit
pattern and a synchronization (SYN)
character sequence at the start of
each transmission.

In BSC transmission, all data is coded
in binary form and sent as a series of
eight bits (one byte). Each byte
represents one graphic character or
control code. Bytes of data are sent
in groups called blocks. One or more
blocks are sent in each message. Each
block or message will be started with
binary-coded bytes of synchronization
data and optional ID, or leading
graphics, and followed by data-link
control codes and error-checking data.

Chapter 4.

The BSC licensed program is provided
on a Displavwriter feature program
diskette, and IBM will periodically
distribute maintenance updates for it
as required.

I1BM Displaywriter
System

1BM 5520
System

]

IBM Displaywriter
System

4-1.

IBM 6670

Binary Synchronous Commu-
nications

Figure

BSC EQUIPMENT REGQUIREMENTS

In addition to the licensed program,
the following equipment is required
for binary synchronous communication:

1. A modem. The modem must be capa-
ble of half-duplex or duplex oper-
ation and synchronous data
transmission. The modem may be
internal (located inside the
Displayuwriter System) or external.
An external modem is attached to
the Displaywriter by a 3.8 meter
(12.5 feet) cable. The
Displaywriter can support either
two external modems, or one
internal and one external modem.
The two modems can support differ-
ent line protocols. The modems
are selected by a menu provided by
the licensed program. Only one
modem canh be active at one time.
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2. A communications adapter. The
adapter provides both an Electron-
ics Industry Association (EIA)
R5-232C compatible interface and
an internal modem interface. The
EIA interface is required for
operation with any external modem.
The internal modem interface pro-
vides all the signals necessary to
drive IBM internal modems.

3. A telephone line. A telephone is
necessary, except for local
attachments that use a local
Device Controller (LDC), or when
using modem eliminators.

4. A minimum processor storage (memo-
ry) size. The minimum for BSC is
224K (Model A03).

COMMUNICATION ADAPTER CARD BSC OPERA-
TION

The communications adpater card,
through i1ts interface cable, connects
the electronics of the Displavwriter
to the modem/Data Communications
Equipment (DCE). The communications
adapter card provides timing and other
electronic control functions for the
modem/DCE. The card is located in
either the electronics module or the
diskette unit.

The communications adapter card's
functions are programmable through the
use of menus with respect to line
speed and modem controls. The adapter
can operate at speeds from 600 bps to
4800 bps. The adapter also allows two
DCE interfaces, an EIA RS-232C/CCITT
V.24 compatible interface and an
internal modem interface (VLT).

The communications adapter detects
parity and overrun errors. Examples
of these are:

L Vertical Redundancy Checking.
Checks for parity errors in 7-bit
character framing.

. Overrun Condition. This error is
detected if the Displayuwriter does
not receive a character from the
adapter before the next character
is sent.

Note: For BSC communications using
EBCDIC code sets, Cyclic Redundancy
Checking is done by programming. No
character bit checking is performed by
the adapter in this case.

gngCOHHUNIOATION LINE SPEED REQUIRE-
E

The IBM Displaywriter is not capable
of duplex transmission using BSC com-
munications. The use of duplex modems
and duplex lines will reduce the line
turn-around time. Line turn-around
time allows the modems and network
equipment to switch the direction of
transmission in order to assure that
all data has reached its destination.

Do you have data to send? >

—Line turnaround delay—

< Yes | do have data, here it is.

~Line turnaround delay—

| received your data OK. >

~Line turnaround delay—

< Here is some more data.

—Line turnaround delay -

| received your data OK. >

—Line turnaround delay—

< That is all | have, end of transmission.

Figure 6-2. Line Turn-around

If duplex modems are used, the modems
and the network equipment are always
ready to transmit or receive, and the
line turn-around is minimal. Modems
that provide duplex service at BSC
speed usually require nonswitched
lines. However, modems are available
that offer duplex services at 1200 bps
over normal, switched telephone lines.
Turn-arounds can cause significant
delay in non-duplex mode. Figure 4-2
shows how line turn-arouna can aTtfect
transmission.

BSC DATA SYNCHRONIZATION

Communicating BSC modems must be syn-
chronized before data transmission can
take place. BSC uses "pad" characters
and "synchronization” (SYN) patterns
to ensure synchronization.

PAD CHARACTERS: Pad characters ensure
the first and last bits in each block
of a transmission are sent and
raceived. Two types of pad characters
are used:

. Leading Pads. All BSC sending
stations must send one leading pad
before each sync pattern. This
pad character is sent to ensure
the other station is ready to
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receive. The leading pad consists trol code. This is done to

of alternate 0 and 1 bits (X'55"' prevent some other byte from being
or X'AA') (Figure 4-3). Machines incorrectly received as an EOT or
using business machine clocking NAK and causing an unnacessary
also send two addtional leading termination of transmission.

pads to establish bit sync. (See

BSC Svync Patterns later in this
section.)

Trailing
Pad

T
]
!
151;1:1‘.1i1:1j1|"
I
[}
l}
1

T

Note: The trace display or print-
out shows only the two leading
pads sent to estﬁblish bii sync
for business machine clocking. e Char

The first leading pad sent by all (One Craracter or Byte)
machines to indicate the start of

transmission is placed in the out- Figure 64-4. Trailing Pad
put data stream but does not show

up on the trace display or print-

XFF'

out. All received leading pads BSC SYNC PATTERNS: Svynchronization of
are removed from the data stream data sent between BSC machines is

and do not show up on the trace established with a transmitted sync
display or printout. pattern. The sync pattern must be

sent at the start of each
transmission. This ensures that the
receiving station is in step with the
sending station. Synchronization of
all transmitted data is established by
clocking at both bit level (bit sync)

\ Leading and character level (character svnc).

| Pad The sync pattern is normally repres-
JoujolLifel ol ented by the symbol (0). (See

E X'55' Figure 4-5.)

(One Character or Byte)

N 1 T
Leading | Leading i Leading
T Pad ! Pad ! Pad SYN SYN
|

Leading
! Pad 1folufolsJolufoluJo11 fol Jol1 o1 Joy: [B11 [o] 1 [ororol1 1 [oTolu [oTo0 1 L 1foTol1 [o
ety '
ool XA’ xaa o xaar x32° x'32’

. . +

L It

L X'AA + N )
(One Character or Byte) Bit Sync Character Sync
. . L — )
Figure 64-3. Leading Pads Syno Pactern &
. Trailing Pads. A trailing pad Figure 4-5. BSC Sync Pattern
character (X'FF') is the last byte
transmitted before a line
turnaroud. (A line turnaround is
the point at which transmission . Bit Sync. Only machines with
direction reverses.) The trailing business machine clocking (BMC)
pad follows a data link control require extra bit sync consider-
code or a block-check character. ations to get the remote BMC in
The data set may be turned off step with the local BMC. Business
before transmission of the final machine clocking must be synchro-
byte is complete. The trailing nized (bit sync) before the
pad is inserted as the final byte character sync pattern is
to prevent a data link control received. Establishing bit sync
code or block-check character from requires at least twelve received
being cut off. The receiving sta- signal changes (on-to-off or
tion also uses this trailing pad off-to-on). Bit sync is normally
to check certain data link control established by sending two leading
codes. pads after the single leading pad
required to start transmission.
Since the trailing pad consists of Some stations alternately send
all 1-bits (Figure 4-4), the multiple PAD patterns to establish
receiving station checks for the bit sync. Two PAD characters con-
first four l-bits of the trailing tain the required sixteen signal
pad after an EOT or a NAK. 1If the changes.
receiving station does not find
these four 1-bits after an EOT or L Character Sync. After bit sync is
NAK, it will not accept the con- ensured, character sync must be
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established. Character sync for
both business machine clocking and
modem clocking requires two SYN
characters in a row. To ensure
the maintenance of character svync,
additional SYN (DLE SYN in trans-
parent mode) codes are inserted
into the transmission blocks. If
the sync pattern is not received
within a certain time, character
sync may be lost, and transmission
may be aborted. SYN is sometimes
used in BSC as a time fill.

BSC IDENTIFICATION AND LEADING GRAPH-
ICS

After establishing synchronization,
the Displaywriter (BSC) will accept
two types of optional data

(Figure 4-7). This data can be:

. Identification. Terminal iden-
tification (ID) is often required
when communicating with a host
system. The Displaywriter can
send or receive a terminal ID.
However, it does not require or
recognize any received terminal
ID. A series of 2 to 15 charac~
ters may be used by different
machines to provide terminal ID
information as required by certain
applications. The Displaywriter's
ID is determined by the job setup
menu for sending. The other sta-
tion will only respond if it
accepts the Displaywriter's ID.

. Leading Graphics. All BSC
machines must be capable of
receiving from 2 to 15 leading
graphics in the initialization
state, before an initial bit (ENQ)
and its response (ACK 0 or NAK).
The leading graphics are used as
identification. In the message
transfer state, all BSC machines
must be capable of receiving up to
seven leading graphics before an
ACK 0, ACK 1, or NAK response to a
transmission block.

#

r——/‘—ﬁ

Data
D or Link

Leading
Graphics gg::ol

.

Optional

Leading SYN
Pad(s) Pattern

4-7. BSC
Identification/lLeading
Graphics

Figure

BSC TRANSMISSION BLOCKS

A Displaywriter BSC transmission block
consists of 128, 256, or 512 bytes.
The size of the block is chosen in the
JOB SETUP menu. A line turnaround
occurs at the end of each transmission
block to allow the receiving station
to respond to the transmission.
Data-link control codes define the
beginning and end of all transmission
blocks (Figure 4-6). A transmission
block can be either a heading block or
a text block.

. Heading Block. A heading block
consists of one or more header
characters. These characters may
provide special message control
and processing information. This
processing information, includes
host sign-on information, distrib-
ution information, security class,
date and time of message, and pri-
ority or other message
identification.

. Text Block. A text block contains
a part or all of the body of the
transmission.

BSC DATA LINK CONTROL CODES

Data-link control (DLC) codes control
transmission of data between stations.
These codes consist of one-byte and
two-byte sequences. (See Figure 4-8.)
They provide synchronization data,
indicate particular line activities,
or wait states, and define the begin-
ning and end of all messages (message
blocks). The following data-link con-
trol codes are used either separately

D or Data Data l[-)a}(a B
. Link " Link in Trailing
g t;zdmgs Control Heading Control Text Control g Pad
P Code Code Code
—___C
~—
Optional Optional

Figure

4-6. BSC Transmission Blocks
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or in combination for data link con-
trol.

SYN Synchronization Character %

PAD PAD %

DLE Data Line Escape ¥

SOH Start of Header

STX Start of Text *¥x

ETB End of Transmission block
%%

ETX End of Text Xxx

I1TB Intermediate Transmission
Block %

EOT End of Transmission XX

ENQ Enquiry xxx

NAK Negative Acknowledgement

¥ SYN and PAD are covered under Sync
Patterns in this section.

¥* DLE is never used separately. It
is used as the first byte of a
two-byte control character sequence to
form additional data-link control code
capabilities.

¥%¥%¥ These data-link control codes may
be used separately or with certain
other bytes, for example DLE, to form
additional data-link codes.

Two-byte Sequences - The following
two-byte sequences provide additional
data-link control codes:

STX ENQ TTD. Temporary Text Delay

DLE '6B' WACK. MWait Before Trans-
mitting

DLE '7C" RVI. Reverse Interrupt

DLE '70° ACK 0. Positive
Acknowledgement of Even
Block

DLE '61’ ACK 1. Positive
Acknowledgement of Odd Block

DLE EOT DISC. Required disconnect

for Switched Network

Chapter 4.

Note: The above two-byte data-link
control codes are valid only when used
with EBCDIC code sets. They may be

di fferent in ASCII. When hexidecimal
notation is used to indicate a hex
code in the hex code chart, it is
normally located after an upper case
X. Two hex codes used together can be
identified as "xxxx' or X'xxxx'.

TRANSPARENT TEXT MODE: This optional
transmission mode allows all possible
(256) EBCDIC hex positions (bytes) to
be accepted as text at the receiver.
This includes any control bit combina-
tions that would normally be used as
data-link control codes. Message
beginning and ending of valid
data-link controls within the text
during transparent text mode is con-
trolled by two-byte 'DLE' sequences:

DLE STX Transparent Start of Text

DLE ETB Transparent End of Trans-
mission Block

DLE ETX Transparent End of Text

DLE ITB Transparent Intermediate
Transmission Block

DLE SYN Transrparent Synchronization
Character

DLE ENQ Transparent Request to Can-

cel Last Block of Data

A DLE DLE code allows transmission of
DLE as text. The receiving station
removes from the data stream the first
DLE of every DLE sequence. The second
DLE remains in the massage stream and
is processed as text data by the
receiving station.

Notae: Transparent operation is not
possible for use with heading blocks.
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CONTROL EBCDIC USASCH I1BM D/W CAN
CODE HEX HEX DLC FUNCTION SEND/RECEIVE
ACK O N Indicates that an even block has been successfully received and
(DLE 0) 1070 1080*/1030 requests that the next block be transmitted. It is also the Both
positive acknowledgement to a line bid.
ACK 1 1061 1031 Indicates that an odd block has been successfully received and Both
(DLE 1) requests that the next block be transmitted.
DISC . . "
t. th
(DLE EOT) 1037 1004 Indicates a required disconnec Bo
DLE DLE 1010 Allows the transmission of DLE as data in transparent mode. Both
Used in transparent text to request that the latest text block
DLE ENQ 102D be ignored, and that the data link be returned to the normal Both
mode.
DLE EOT (See DISC)
DLE ETB 1026 Indicates transparent ETB. Returns the data link to the normal Both
mode.
DLE ETX 1003 Indicates transparent ETX. Returns the data link to the normal Both
mode.
Indicates end of transparent intermediate block. DLE ITB
does not cause a line turnaround or require an immediate
response. The DLE ITB BCC sequence causes the BCC sum-
mation counters to be cleared just after receiving the two
BCC characters (any detected BCC error conditions at this
DLE ITB 100F time are ‘‘remembered’’ at the receiving station until the Both
next DLE ETB or DLE ETX). The new BCC accumulation
is reinitiated with the first non-DLE SYN character(s) trans-
mitted or received following the two BCC characters. Either
of the DLE ITB or DLE ETB/ETX BCC error conditions will
be indicated in the DLE ETB/ETX response.
DLE STX 1002 Indicates transparent STX. Is required at the beginning of Both
every transparent block.
DLE SYN 1032 Indicates transparent SYN. Both
DLE O (See ACK 0)
DLE 1 (See ACK 1)
DLE @ (See RVI)
DLE, (See WACK)
ENQ 2D 85*/05 Indicates an enquiry. Used to bid for a line, to request a Both
repeat of a response, and (if used in text) to request that the
latest block be ignored.
* Some USASCII bytes have two hex values. In this table, the value on left of the //’ is the USASCI| hex value for an 8-bit
byte (the 7-bit value plus the parity bit}). The value on the right of the **/"" is the USASCII hex value for a 7-bit byte. This
second value is the one used in the code set chart {in this section) and seen on the display or printout.

Figure

4-8 (Part 1 of 2).

BSC Data-Link Control Codes
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CONTROL EBCDIC USASCII 1BM D/W CAN
CODE HEX HEX DLC FUNCTION SEND/RECEIVE
Indicates end of transmission and causes immediate termination
EOT 37 04 of transmission. The trailing pad following EOT is used to Both
ensure that this control code is valid.
Indicates end of transmission block and causes line turnaround.
ETB 26 97* /17 Is followed by BCC. Cannot be used to end the final block of Both
a message.
Indicates end of text (heading or text) and causes line
ETX 03 83*/03 turnaround. Is followed by BCC. The final block of a Both
transmission must be ended with an ETX.
Indicates end of intermediate block. ITB does not cause a
line turnaround or require an immediate response. The ITB
T8 1F 1F BCC sequence causes the BCC summation counters to be Both
cleared just after receiving the two BCC characters (any de-
tected BCC error conditions at this time are ‘‘remembered’’ at
the receiving station until the next ETB or ETX).
Is a negative acknowledgement, indicating a receiving station is
not ready (answer to a line bid) or that a receiving station did
NAK 30 15 not receive the last block of data correctly (request for the Both
block to be transmitted again). The trailing pad following NAK
is used to ensure that this control code is valid.
55 or AA 55 or AA Indicates a leading pad. (See '‘Synchronization Data’’)
PAD 9 P il Both
FF FF Indicates a trailing pad. (See '‘Synchronization Data’’)
RVI (DLE in Indicates a reverse interrupt, used as a positive response in
EBCDIC; 107C 103c/10Bc* |Place of ACK O or ACK 1. Causes interrupt of the sending Receive Only
DLE, in station.
ASCII)
SOH 01 01 Indicates the start of heading block. Both
Indicates start of text block, and can be used to end a head-
STX 02 02 ing block. Can be used as the first character after an ITB BCC Both
sequence but is not required.
STX ENQ (See TTD)
SYN 32 16 Synchronization character, sometimes used as a time fill. Both
TTD-Indicates a temporary text delay when the sending station
D - is not ready to transmit. Receiver should respond NAK and
(STX ENQ) 022D 0285%/0205 | tait. TTDs may be repeated at approximately two second Both
periods until wait condition is cleared.
WACK-Wait, ACKnowledgement by receiver to a previous block
block or transmission. Sender sends ENQ as often as necessary
WACK 106B 103B to obtain a proper ACK and authority to continue. Receiver Both
will repeat WACK (to ENQ) approximately every two seconds
u;\til its wait state is cleared, and then send proper ACK (0 or
1).
* Some USASCI| bytes have two hex values. In this table, the value on left of the *‘/” is the USASCII hex value for an 8-bit
byte (the 7-bit value plus the parity bit). The value on the right of the "'/ is the USASCI| hex value for a 7-bit byte. This
second value is the one used in the code set chart (in this section) and seen on the display or printout.

Figure

4-8 (Part 2 of 2).

BSC Data-Link Control Codes
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BSC ERROR CHECKING

All data sent using BSC is
error-checked at the receiving station
by either a Cyclic Redundancy Check
(CRC) or a combination of a Vertical
Redundancy Check (VRC) and a Longi-
tudinal Redundancy Check (LRC) (see
Figure 4-9 ). The code set (EBCDIC or
ASCII) determines the way data is
checked.

ASCII (7-BIT) ERROR CHECKING: ASCII
code is error checked by:

. Vertical Redundancy Check (VRC).
This is an odd parity check of
each byte. Each byte is produced
at the sending station with odd
parity and is sent over the data
link. The receiving station
checks each byte for this odd par-
ity as it is received. If odd
parity is not found in a byte, a
VRC error is flagged and remem-
bered until line turnaround at the
end of the transmission block.

. Longitudinal Redundancy Check
(LRC). LRC requires a block check
character (BCC) to be produced at
the sending station and sent over
the data link (Figure 4-10). This
BCC is a one-byte hex value accu-
mulated from all the bits sent in
a particular transmission block.
The accumulated LRC bit combina-
tion is then sent as the last byte
(BCC) of the transmission block
and line turnaround occurs
(Figure 4-11). The receiving sta-
tion also produces a BCC as the
bits of the block are received and
compares it to the received BCC.
If the received BCC is not the
same value as the BCC produced at
the receiving station, an LRC
error is flagged at the end of the
transmission block.

Type of Checking
No Transparency | Transparency
Installed Installed

Transmission Tr::::{:;:::cy and not
Code Operating Operating

EBCDIC CRC-16 CRC-16 CRC-16

USASCII VRC & LRC N/A N/A

Figure 4-9. BSC Error Checking for

EBCDIC and ASCII

rd
]
Transmitting X ; plola X
Station: g 'J, E E g é g =
5
Receiving PG E
Station: < e g
Figure 4-10. BCC After Message Text
Block
x| g {x| % |x|ole
ol3l 8 |5| & (£
BCC Resets gg:lr,zzt;rs
to Zero —— —]
At This Poi in BCC
t This Foint Accumulation
Figure 64-11. BCC Accumulated for

Heading and Text Block

EBCDIC ERRDOR CHECKING: EBCDIC code is
error checked by Cyclic Redundancy
Checking (CRC). The Displaywriter
uses a mathematical algorithm called
CRC-16 to produce a two-bvte value
which is added to the end of each
transmission block and sent as two
block check characters (BCC). The
receiving station also produces a
two-byte CRC value (BCC) for the
received data. The receiving station
compares its BCC to the received BCC.
If the BCCs are not the same, a CRC
error is flagged.

BCCs (both LRC and CRC) are error
checked by the receiving station after
it receives an ETB or ETX data-link
control code. A line turnaround
occurs, allowing the receiving station
to respond to the transmission block.

The receiving station will respond to
the BCC in one of four ways:

. It sends an ACK 0 as a positive
response (send next odd block).

. It sends an ACK 1 as a positive
response (send next even block).

L It sends a NAK as a negative
response (error detected, repeat
last block).

. It sends a WACK as a positive
response (send next evens/odd

block).

The sending station saves the data of
each message block until the receiving

4-8 IBM Displaywriter Communications Service Manual



station responds with a positive

acknowledgement.

This is necessary in

case a NAK response is received and a
retransmission of the data block is to

be made.

BSC TIMEOUTS

Timeouts prevent a data link from

being held too long.

Incorrectly

received DLC sequences or periods of
data link inactivity cause timeouts.
A list of the timeouts that can occur

follows:

. Transmit Timeout (One Second).
The primary station, when bidding,
waits one second between trans-
mission of ENQs.

] Continue Timeout (Two Seconds).
If a secondary station is not
ready or busy and cannot give a
posgtive response within two sec-
onds after receiving an ETB or ETX

block-check sequence,

it

"times-out"™ and sends a WACK

(Figure 4-12).
after an ENQ
response to the WACK.

The timeout resets
is received in
If an EOT

is received in response to the

WACK,
and the timeout

transmission is terminated,
is not restarted.

If a primary station cannot trans-
mit another block within two sec-
onds after receiving an

acknowledgement,
timeout occurs,

the two-second
and a TTD is sent

(Figure 4-13).

U Receive Timeout (One Second or

Three Seconds).
station receives an SOH,

After a secondary
STX, or

SYN, the station will wait three

seconds for an ETB,
er SYN.

ETX, or anoth-
If one of these is not

received within that time,
synchronization will be aborted.

Primary:

Secondary:

Figure

The timeout is reset every time a
SYN is received.

A secondary station waits three
saconds for a response to a line
bid ENQ. If it receives no
response, another ENQ is sent. If
NAK is received in response to the
bid, another ENQ is immadiately
sent. The Displayuriter will send
up to 15 ENQs (line bids) before
posting a message.

A primary station waits three sec-
onds for an answer to a
block-check sequence, and then
sends ENQ to recquest a response.
If a valid response is not
received within that time, the
primary station will send an EOT,
or try again. The Displayuriter
will send up to 15 ENQs before
sending an EOT.

A primary station wWill wait cone
second after sending an ENQ as a
line bid. If ACK 0 is not
received by the end of this tima,
ENQ is sent again. If HAK is
received as a response to a line
bid, another ENQ is sent imme-
diately. The Displaywriter will
send up to 15 ENQs before posting
a message.

Disconnect Timeout (Twenty
Seconds, Switched Hetwork). This
timeout drops the line after 20
seconds of no protocol activity.
This prevents holding the con-
nection for long periods of time
with no activity. Machine failure
or wrong calls (with auto-answer
feature) will cause this timeout.

Ten Minute Switched Network Time-
out. After ten minutes of no suc-
cessful data (text) transfer, the
line will drop. Successful trans-
mission or reception of a data
block resets this timeout.

gla x % lololo x| % lmlglo x| &
foy - <«
LFHH “wg...%& Blnl w oG8 "&g

ETB

BCC

Continue Continue

Time-out Time-out

o I gle l olal x| % |=lgle

H ! dHE | LHE flal W (5(8E
| 1

]
<

6-12. Continue Timeout (Secondary

Chapter 4.
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Continue Continue Continue
Time-out Time-out Time-out
~* 110 " 110 ~—> 1o
. ' —N | —~A | A
mary: )
. HEE [EREE [ [ [ HEER (@
! | ! | | )
Secondary: x| | ¥l lo x| |o x|a xla
dEiNE #lel | 2B 2 | 58 2 "3 2 | o[l &
sec. sec. sec.
interval interval interval
Figure 4-13. Continue Timeout (Primary Station)

BSC DATA LINK COMMUNICATIONS STATES

The Displayuriter (BSC) communicates
point-to-point over switched or non-
switched networks. A communications
operation can be separated into three
states.

INITIALIZATION STATE: Initialization
is the process of establishing commu-
nications. A contention system deter-
mines the direction of transmission
between two point-to-point stations.

When the line is inactive, a station
is waiting for a bid (ENQ sequence).
If two stations bid for the line at
the same time, contention occurs.
When this happens, neither station
hears the other's ENQ. To prevent
this, stations are given a primary or
sencondary status. Bidding continues
until contention is broken.

In a terminal-to-host system environ-
ment, the host system is usually a
primary station. The Displayuriter
can be either a primary or secondary
station. The Displaywriter will send
ENQ sequences (up to 15) until it
receives a response. The primary sta-
tion gets control by sending bids at a
quicker rate than a secondary station.

After a secondary station receives and
accepts a bid, it will answer with ACK
0, WACK, NAK, or EOT. When ACK 0 or
WACK has been received, the primary
station becomes the master station for
the transmission of the first message.

MESSAGE TRAMSFER STATE: The message
transfer state begins after a success-
ful completion of the initialization
state. The initial heading block in a
message may begin with SOH and will
end with ETB or ETX. A heading block
cannot be sent unless text data fol-
lows it. (See Figure 4-14.)

A text block begins with STX and ends
with ETB, (unless it is the final
block of the message). If it is the
final block, it ends with ETX. ITB
(followed by an optional STX) can be
used within a text block to delimit a
part of the block. Data-link control
codes other than ITB (with optional
STX) and SYN are not allowed within a
text block. Error checking for text

4-10 IBM Displavwriter Communications

blocks requires the text block to end
with ETB or ETX (followed by the BCC).
This will also cause line turnaround
and a response to be sent.

ACK responses to a block are alternat-
ing ACK 0's and ACK 1's, starting with
ACK 1 after the first text block. If
this alternating pattern of ACK 0 and
ACK 1 is not received in the correct
order by the master station, an error
is indicated. This error must be cor-
rected before transmission can
continue. If the receiving station
detects an error in a text block, it
responds with a NAK. The sending sta-
tion may choose to send the previous
block again. The final block of text
must always end with ETX to show
normal termination of text.

Initialization M Transfer Disconnect
State State Sequence
s —- Nt
Primary: sle § £lg l I.g g HEE or IE
Secondary: e
EaRE kg -
Figure 6-14. Normal BSC Message

Transmission

DISCOMMECT SEQUENCE: EOT ends the
sage transmission and returns the
to an inactive state. DLE EOT is
as the disconnect (DISC) sequence
switchaed lines are used.

mes—
line
sent
when

Several examples of message trans-
mission formats are shown in
Figure 4-15 through Figure 4-19.

Transmit
Time-out

1

sec. -
BRI tEHEC]
val -
3 sec.
al !

i interval

Primary Station
(Becomes Master):

x x: n
i

Secondary Station
(Becomes Slave):

Receive
Time-out

4-15. Contention for Primary
Status

Figure
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Master:

1 sec. 1 sec. 1 sec.
or or or
" 3 sec. T 3 sec. t 3 sec.

| interval® ¢ | interval* | interval® |
*If transmitting station is the primary station, time-out will be 1 second.

If transmitting station is the secondary station, time-out will be 3 seconds.

Figure 4-16. Unanswered Line Bid

4-17.

i 5l
H <

Initial Text Block Not
Accepted, Retransmission
Accepted

Secondary:

Figure

Primary : X I
% 5|

4-18.

Secondary:

Text Block Not Accepted,
Retransmission Not
Accepted.

Figure

o ] PR[EER
w 9
I 3sec. | t 3sec. | 1 3sec. ! 1 3sec. |
Secondary: Ia!g

1 interval | | interval | | interval | | interval 1|

Receive
Time-out

Receive
Time-out

Receive
Time-out

Receive
Time-out

4-19. Unanswered Text Block
(Receive Timeout, Prima-

ry Station)

Figure

Chapter 4.

BSC TRANSMISSION CODE SETS

The basic unit of communications is
the binary bit (0 or 1). Eight bits
form a data byte. The bit content of
each byte can be translated into a
two-digit hexadecimal value (hex
code). The hex code of each byte
represents one character or control
code. A group of these hex codes with
their particular cod=z/character
assignments is called a code set. The
Displavuriter has several basic and
extended code sets available for com-
munications (Figure 4-20). The codes
and characters included in each code
set can be alphabetic, numbers, sym-
bols, function codes, and
communications control codes.

Figure 4-21 through Figure 4-25 on
the following pages show the charac-
ters available in the EBCDIC and ASCII
code sets, the BSC byte pattern and
the binary to hex conversion charts.
The Displayuriter communicates only
with another compatible station using
the same coda set.

Note: These charts are only the U.S.
domestic character sets.

Code Byte |Possible Primary
Set Format|{Characters Use
EBCDIC/DP|8-bit 256 DP
EBCDIC/WP|8-bit 256 Wp
ASCIT 7-bitx 128 us
Standard
Noteo

An eigth bit is produced for
error-checking purposes and affects

the hexadecimal value of certain
characters.
Figure 4-20. Transmission Code Set
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BYTE PATTERNS
FOR BSC PROTOCOL CODE

7 6 5 4 3 2 1 0

8 4 2 1 8 4 2 1
(Binary Values)

BINARY TO HEX
CONVERSION CHART

HEX BINARY

0000
06001

MMOOWI>OVONAVIDUNRO
R e = OO O
=t ok o ot DD O O b b b
R OO OO O
OO O O

Figure 6-21. BSC Byte Pattern and
Conversion Charts
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HEX CODE * HEX CODE * HEX CODE *
00 NUL Note 1, 3 21 S0S Note 1 51-59 (invalid)
01 SOH Note 2 22 FS Note 1 5A ] yes
02 STX Note 2 23 WUS Note 4 5B $ yes
03 ETX Note 2 2C -- Note 1, 3 5C * yves
04 SEL Note 1 2D ENQ Note 2 5D ) yes
05 HT 2E ACK 5E H yes
06 RNL Note 5 2F BEL 5F ¢ yes
07 DEL Note 3 30 -- Note 1, 3 60 Reg. Hyphen
08 GE Note 1 31 ~- Note 1, 3 61 /
09 SPS Note 4 32 SYN Note 2 62-69 (invalid)
0A RPT Note 4 33 IRT Note 4 6A yes
0B vT 34 PP Note 1 6B ,
ocC FF Note 4 35 TRN Note 1 6C % yes
0D CR Note 1 36 NBS Note ¢ 6D -
0E So 37 EOT Note 2 6E yes
OF S1I 38 SRS Note 4 6F ?
10 DLE Note 2 39 IT Note 4 70-7 (invalid)
11 DC1 Note 2 3A RFF Note 1 79 yes
12 DC2 Note 2 3B CU3 Note 1 7A :
13 DC3 Note 2 3C DC4 Note 3 7B # yes
14 RES Note 1 3D NAK Note 2 7C ) yes
15 NL Note 4 3E -- Note 1, 3 7D ' ves
16 BS 3F SUB 7E = yes
17 POC Note 1 40 SPACE 7F " ves
18 CAN 41 Req. Space 80 Cinvalid)
19 EM Note 1 42-649 (invalid) 81 a
1A UBS Note ¢ GA [ 82 b
iB CUl Note 1 4B . 83 c
ic IFS 4C 84 d
1D IGS Note 1, 2 4D ( 85 e
1€ IRS Note 5 4E + 86 f
1F ITB Note 2 GF ! 87 9
20 DS Note 1 50 & 88 h
HEX CODE * HEX CODE * HEX CODE *
98 q Dé o] F5 s
99 r D7 P Fé 6
SA-A0Q Cinvalid) D8 Q F7 7
Al yes D9 R F8 8
A2 s 89 i F9 9
A3 t 8A-90 Cinvalid) FA-FE (invalid)
A4 u 91 3 FF Note 1, 3
AS v 92 k
A6 W 93 1 % Variable Graphics, (Keyboard 1
A7 X 94 m graphics shown; for others see
A8 y 95 n Variable Graphics chart Figure 53.
A9 z 96 -]
AA-BF Cinvalid) 97 P
co yes DA Note & ves NOTES:
cl A DB-DF Cinvalid) yes
c?2 B EO yes 1. Not sent by Displayuriter.
c3 C El NSP Note 4 2. Deleted from received Data
ca D E2 S Stream when used as data-link
c5 E E3 T control.
cé F E4 u 3. Deleted from received data
c7 G E5 v stream.
c8 H E6 W 4. Not sent by Displayuwriter in
c9 I E7 X card image.
CA Syllable Hyphen E8 Y 5. Not sent by Displayuriter
Note 4 E9 r4 2770/3780 transparent, or
CB-CF (invalid) EA Note ¢ yes 2780/card image.
DO ves EB-EF (invalid)
D1 J FO 1}
D2 K Fl 1
D3 L F2 2
D& M F3 3
D5 N Fé& 4
Figure 64-22. BSC Protocol EBCDIC WP/DP

Chapter 4.
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HEX

CODE

Al
A2
23
A4
25
26
A7
A8
29
2A
AB
2C
AD
AE
2F
BO
31
32
B3
34
BS
Bé6
37
38
B9
BA

BC
3D

BF
40
cl

4 K o~ e 03D dE

e DNV P UWNPO N

> 9

yes
yes
yes
yes
vyes
yes
yes
yes
yes
yes
yes

yes
yes
yes
yes

CODE

N X E< it TV OIJII—X@RUWU—=T0 DO

172

DEL Note 3

yes
yes
yes
yes

Variable Graphics

4-23. BSC 7-Bit Code (0dd Parity)

HEX CODE *
80 NUL Note 1,3
a1 SOH Note 2
02 STX Note 2
83 ETX Note 2
04 EOT Note 2
85 ENQ Note 2
86 ACK
07 BEL STOP
08 BS
89 HT
8A LF
0B vT
8C FF Note 4
oD CR Note 5
0E SO
8F SI
10 DEL Note 2
91 DC1 Note 2
$2 DC2 Note 2
13 DC3 Note 2
94 DC4 Note 2
15 NAK Note 2
16 SYN Note 2
97 ETB Note 2
98 CAN
19 EM Note 1
1A SUB
9B ESC Note 2
1C FS
9D GS Note 2
9E RS Note 2
1F ITB Note 2
20 SPACE
HEX CODE *
c2 B
43 Cc
C4 D
45 E
46 F
c8 H
49 I
GA J
CB K
4C L
CcD M
CE N
4F 0
Do P
51 Q
52 R
D3 S
54 T
D5 U
D6 \
57 W
58 X
D9 Y
DA 4
5B [ ves
DC 174 ves
5D ] yes
5E ¢ yes
DF _
EOD + ves
61 a
62 b
E3 c
Figure
4-16

IBM Displaywriter Communications Service Manual

¥ Variable Graphics, (Keyboard
One graphics shown; for other
keyboards see the Variable
Graphics chart Figure 54.

NOTES:

1.

2.

Not sent by Displayuriter.

Deleted from received data
stream when used as data
link control.

Deleted from received data
stream.

Not sent by Displaywriter
in card image.

Not sent by Displayuriter
in 2770,3780 transparent or
2780 card image.



4-15

|

1

|

|

|

[

|

|

|

|

l

|

]

[

|
(SUB)

-~

|

|

N S NN N Y |

HEX | 5B| BC| A8| AB| Al]| 26| 5D| A4] 2a| 29] 3B| S5E| 7¢| 25| 3E| -EO| 23] 40| A7| 3D| A2| FE| FB| FD{ DC

|KBID!

EBCDIC

|
COUNTRY

BLANK BOXES NOT GENERATED IN TRANSMIT

MAPPED INTO INTERNAL DELETE IN RECEIVE

1

Note:

QSF'

).

They are processed the same as X
EBCDIC Character Set Symbols (BSC)

All SUB characters will be output to Display-

ions.
writer displays or printers as an underscore (

t

All blank positions (code points) are not produced in Display-

writer send operations.

1N receive opera

4-26 .

Figure

NOTE 1 |

[ JE N S Y S S N B |

I

HEX | 4A| 4C) 4D| 4E| 4F| 50| SA| 5B| SC| 5D| SE| SF| 6A| 6C| 6E} 79| 78| 7C| 7D} 7E| 7F| A1| CO| DO| EO| DA| EA|

__|KBID]

7-BIT (ODD)
| COUNTRY

usA
USA.
USA
USA

i<l
=R ==
+

= | =
o —fome —|— —|
32 |32 | 32
o
~|l~l~

@ | & | @
+ |+ |+
- |- -
w | @
— |- —{— —|

UsA
UsA
USA

ol

A

T

T B R B

1

B

i 1
8
|

USA

I usa

USA
USA

DA and EA columns not used in Card Image (EBCDIC/DP)

NOTE 1:

BLANK BOXES NOT GENERATED IN TRANSMIT
MAPPED INTO INTERNAL DELETE IN RECEIVE

1
L1

Note:

1ons

[
>u
e
O o
O L
[
[ S
el L]
C
e Q
n 0
la Rl d
ma
| oduee ]
T
~ O
T
-
Q <€
Jed 3
T O
O X +
[ po]
auno
[+ >
+ g~
og.Q
cCE
0 i
a N~
PO
U3
L
~
wut u
+~ T L
cog
-0
ounuv
QU
0L
¢om
TLL
oQvo
[§)
~ 0m
| S |
[ 7]
]
(]
L <
—

All blank posi

operations.
operations.

ASCII Character Set Symbols (BSC)

displays or printers as an underscore (

4-25.

Figure
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ASCII uses the high order (zero) bit
position for the parity bit.

Figure 4-25 gives the eight-bit hex
value for the byte (the seven-bit val-
ue plus the parity bit), since it is
the value seen on the display or
printout.

BSC OPERATING INSTRUCTIONS

This section describes how to perform
basic communications tasks when using
the IBM Displaywriter BSC licensed
program. The functions of the BSC
keyboard, the TASK SELECTION menu
sequences, the PROGRAM DISKETTE TASK
menu sequences and the setup options
are discussed.

This is not a complete operator's man-
val. If further information is
needed, refer to IBM Displayuriter
System Operating Guide BSC Features.

BSC KEYBUOARD OPERATION

This section describes the operation
of the work station control and the
function keys for BSC communications.
TEe BSC basic keyboard layout is also
shown.

BSC Function Keys

The following keys (see Figure 4-26)
irekused during the BSC communications
ask:

. Job Cancel (CODE + COMM START).
This key is ignored unless ON-LINE
is displaved in the Link Status
field and the Transmission Indica-
tor field contains either SEND or

RECEIVE. The current send or
receive job will be terminated and
the completion status reported in
the session summary.

. Comm Start. The Comm Start key
must be pressed before any commu-
nication activity can occur. It
is used by the operator to bring
up DTR which allows a communi-
cation connection to be
established. Comm Start can also
be used to restart a suspended
communication process.

. Hold. This key is valid wmhenever
the session summary frame is dis-
plaved. It is used to stop send-
ing or receiving data at the next
job boundary without aborting thea
job. HOLDIMG is displaved blink-
ing in the link status field whan
in session. This condition
requires the operator to press the
Comm Start key to resume sending
or receiving.

. Trace OFF (CODE + HOLD). This
will turn the BSC Monitor Trace
off for the remainder of the cur-
rent session. The operator must
disconnect and restart communi-
cations to restart the Monitor
Trace.

BSC Hork Station ccntrol Keys

The work station control keys are
located on the left side of the key-
board and have the following
functions:

. Disconnect (DISC). Causes the
local station to disconnect from
the communication lina and to drop
DTR. The current setup is not
altered. The Communication Status

REQUIRED

Figure

4-26. Basic BSC Keyboard Layout
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field is cleared and the local

station is unable to answer incom-

ing calls. The local operator

cannot initiate outgoing calls .
after the DISC key is pressed.

The DISC key is active any time

the Communication Status field is

not blank.

Note: For BSC the Link Status

indicate that t
diskette will n

Request (REQST)
list of additio
may be invoked
foreground task

Keyboard Change
to alter the cu

he required
ot be inserted.

. Used to show a
nal functions that
during the current

(KYB CHG). Used
rrent keyboard

field and the Transmission Indica- arrangement.

tor field are cleared by discon-

nect. The Disconnect key is

active any time the Link Status

field is not blank. ACCESSING THE BSC COMMUNICATION SETUP
. Message (MSG). Used to display This menu sequence is used to define

background messages from the mes- the setup for the two BSC communi-

sage queue. cation protocols (277073780, 2780).

. Reply (CODE + MSG). Used to clear
an Insert Diskette message and to

POR

|
INSERT IPL PTOGRAM DISKETTE
TASK SET (APPLICATION) SELECTION

TYPING WORK PROGRAM SPELLING FEATURE
TASKS DISKETTE DISKETTE TASKS TASKS
TASKS TA?KS
PROGRAM BSC
DISKETTE COMMUHICATIONS
TASKS PROGRAM
DISKETTE TASKS
FORMAT DUPLICATE ERASE CREATE CHANGE
SELECTION PROGRAM PROGRAM OR MODEM/LINE
DISKETTE DISKETTE REVISE DESCRIPTION
SETUP
DEFINE SETUP MENU
LINE MARGINS PAGE HEADER COMMUNICATION
FORMAT AND FORMAT ANRD SETUP
TABS FOOTER |
DOCUMENT SESSION
OPTIONS IDS

Figure 64-27. BSC Communications Program Diskette Tasks Menu Sequence
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BSC setup General Characteristics

Selecting an ID from the CREATE OR
REVISE SETUP menu causes the DEFINE
SETUP menu (Figure 4-28) to display.
This menu is used to specify a setup's
name, protocol, and send format. The
selections made here determine the
options that appear in the COMMUNI-
CATION SETUP menu (Figure 4-29) and
the SETUP SESSION OPTIONS menu.

Chg Setup |

| t
PRODSK | i I | Ikyb 1 |

DEFINE SETUP

YOUR POSSIBLE
ID ITEM CHOICE CHOICES

a Setup Name KGN Up to 10 letters or numbers,

b Protocol 1 1 = 2770/3780 2 = 2780

c Send Format 3 = Card Image

= Page Image Text Only

= Page Image with OCL

= Page Image with Format Line
= Media Image

= Select on Job Basis

LG RCN Y
"

When finished with this menu, press ENTER.

Type ID letter to choose ITEM; press ENTER:_

4-28. Sample DEFINE SETUP

Menu

Figure

The options on this menu are:

Indicates the name
given to the setup. The default
is the current name. When an
unused setup is first defined, a
name must be specified in this
menu.

. Setup Name.

. Protocol. Specifies whether the
Displaywriter emulates the proto-
col characteristics of an IBM
277073780 or an IBM 2780. The
default is 1, 2770. If 2780 is
selécted, 6670 Print options will
not be included in the SETUP SES-
2ION OPTIONS menu and will default

o No.

. Send Format. Specifies which data
stream format the Displayuriter
uses to send data. The default is
3, Page Image with 0OCL.

- If Media Image is selected,
the Code Set and Transparency
options will not be included
in the COMMUNICATION SETUP
menu (Figure 4-29). The
default for Code Set will be
EBCDIC, and the default for
Transparency wWill be Yes.

- If either Page Image with For-
mat Line or Select on Job
Basis is selected, Code Set

Wwill not be included in the
COMMUNICATION SETUP menu and
will default to EBCDIC.

- If Page Image with OCL is
specified, 6670 Print Options
will be included in the SETUP
SESSION OPTIONS menu. For all
other send format choices, the
default is No for 6670 Print
Options.

- If Select on Job Basis is
selected, the operator will
specify the send format when
adding a job to the send
queue. In this case, the val-
id send formats will appear in
the SEND DOCUMENT menu.

BSC Communication Setup

The COMMUNICATION SETUP menu

(Figure 4-29) appears automatically
after an operator finishes with the
DEFINE SETUP menu and presses ENTER.
In this menu, several operating param-
eters for the communication link are
specified.

Hote: If Media Image is selected for
Send Format in the DEFINE SETUP menu,
the COMMUNICATION SETUP menu will not
have options for transparency or code
set as shown in Figure 4-29.

Chg Setup | [ |
PROGDS | | Kyb 1

| |
COMMUNICATION SETUP

YOUR POSSIBLE
ITEM CHOICE CHOICES

Modem Port 1

Primary

Block Size

CPU mode

Insert New Line Codes

6 3 =512

Transparency
Code Set

LR
®
1
NROPRPON N
o onononon
NZZZNZ
YEEERE

Change Setup Session Options
Create or Revise Session ID's

wET mme 0T B

When finished with this menu, press ENTER.

Type ID letter to choose ITEM; press ENTER: o

Figure 6-29. COMMUNICATION SETUP Menu

Options on this menu are:

. Modem Port. Identifies the modem
and the corresponding modem and
line description used during a
session. Port 4 = EIA interface
in the electronics module; Port GA
= EIA interface in the diskette
unit; and Port 4B = Internal
modem/EIA adapter interface in the
diskette unit.
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Primary. Specifies whether the
Displaywriter bids as a BSC prima-
ry station. The default is 2, No.

Block Size. Specifies the block
size that the Displayuwriter will
use when sending data. The
default is 2, 256 bytes.

CPU Mode. Determines certain pro-
tocol characteristics used by the
Displaywriter during a session.
Yes normally is selected for

Displaywriter/host sessions. CPU
Yes keeps EOT from being sent
every 10 seconds. ETX + EOT is a

job boundary. The default is 2,

No.

Insert New Line Codes. Indicates
whether the Displaywriter inserts
New Line (NL) control codes at
record (line) boundaries of a
received data stream. The default
is _2,: No.

If Yes is specified and the
Displaywriter is emulating a
277073780 terminal, a NL control
code is inserted into a transpar-
ent received data stream after
each 80 characters and at trans-
parent block boundaries. If Yes
is specified and the Displayuwriter
is emulating a 2780 terminal, a NL
control code is inserted into the
received data stream for each
Intermediate End of Transmission
Block (ITB), End of Transmission
Block (ETB), or ETX control
sequence.

Transparency. Specifies whether
the Displaywriter sends data in
BSC transparency mode. The
default is 2, No. If Yes, is
selected, Code Set must be EBCDIC.

If the Send Format option of the
DEFINE SETUP menu specifies Media
Image, this option defaults to Yes
and is not displayed here.

Code Set. Specifies the code set
that the Displayuwuriter uses when
sending data. The default is 1,
EBCDIC.

If 7-Bit is specified, Yes is
invalid for Transparency.

If the Send Format option of the
DEFINE SETUP menu specifies either
‘Media_Image or Page Image with
Format Line, this option defaults
to EBCDIC and will not be dis-
played here.

Change Setup Options. Causes the
SETUP SESSION OPTIONS menu to
appear.

Create or Revise Session IDs.
Causes the Session IDs to appear.

Chapter 4.

sending From a Displayuriter to a
Displayuritar (BSC)

Before starting the communications
session, ensure that the remote
Displavuriter has:

. A BSC Communications Feature
o A compatible modem
. A compatible communication set

. A compatible level BSC feature
diskette.

Prior to loading the BSC feature
diskette, the Textpack Volume 01 o
program diskette must be loaded wi
the TASK SELECTION menu showing on
display.

1. Remove the Textpack program
diskette.

2. Choose Feature Tasks from the
SELECTION menu.

When Insert desired feature or

up

r 02
th
the

TASK

program diskette, and th2n press

ENTER prompts,
ture diskette,
ENTER.

insert the BSC
and then press

If you have a dual diskette un
insert the BSC feature diskett
the right diskette slot.

fea-

it,
e in

The SETUP SELECTION menu displays.

4. Insert the work diskette in th
left slot.

5. Choose a communication setup.
Choose a setup that is exactly
like the setup on the
Displavuriter you are sending

When the Session Summary frame
displayed, start building a se
queue (a list of documents to
sent) by following the steps

below.
6. Press REQST; the communication
REQUEST TASKS menu displays.
7. Choose Send Documant from the

REQUEST TASKS menu.

8. Type the document and diskette
names when prompted. The mess
(docunaent namel) added to send
quoue displays.

Not2: The message SEHD DOCUNE
OPTIONS menu _may display if t
active communication setup spe
fies that certain send options
will be made at the time a doc

Binary Synchronous Communications

e

to.
is

nd

be

S

age

NT
he
ci-

u-
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ment is added to the send queue.
The active communication setup
determines which items are pre-
sented in this menu. The items
presented depend on the type of
equipment and how the document is
to be processed at the remote
location.

9. Press ENTER enough times until the
Session Summary frame displays.

10. Press COMM START. READY displays
in the communication status field.

Note: If using a dedicated communi-
cation line, CONNECTED displays and is
followed by ON-LINE SEND. The docu-
ment is received automatically. After
the last document is sent, a com-
pletion message is entered in the
Session Summary and "end of Session"
displays. Press DISC; then press END.

Note: If your communication system
requires a telephone call to the
remote location; go to Talk on the
telphone and call the remote station.
Tell the location that you are ready
to communicate and then give any nec-
essary information about the session.
Go to Data on the telphone after the
remote location. You should hear a
high-pitched tone or hum after the
remote location goes to data.

CONNECTED BID displays in the communi-
cation status field and is replaced by
ON-LINE SEND. Sending begins and a
summary entry is made in the Session
Summary frame.

After the last document is sent, a
completion message is entered in the
Session Summary, and End of Session
displays. To end the session press
DISC, then press END.

The communication line disconnects and
the SETUP SELECTION menu displays.

Receiving from Another Displayuriter
(BSC)

The sending Displayuwriter must have:
. A BSC Communications Feature

. A compatible modem

. A compatible communication setup

. A compatible level BSC feature
diskette.

Receive Format Consideration

Media Image is the send format used to
transmit documents from one

Displaywriter to another
Displaywriter. The document is not
reformatted when sent using Media
Image. You receive an exact copy of
the document data on the sender's work
diskette.

The following steps to receive assume
that an individual is at the receiving
Displavuwriter, and that the
Displayuwriter is only receiving during
the communication session.

1. Go to Talk on the telepheone and
answer the call from the remote
location.

Nota: Omit this step if using a
dedicated communication line.

2. Load the Textpack Volume 01 of 02
program diskette (unless it is
already loaded). The TASK
SELECTION menu displays.

3. Remove the Textpack program
diskette.

4. Choose Feature Tasks.

5. Following the prompts, insert the
BSC feature diskette; press ENTER.
THE BINARY SYNCHRONOUS COMMUNI-
CATIONS SETUP SELECTION menu dis—
plays.

6. Choose the appropriate setup (the
same setup the sending
Displayuwriter is using). The Ses-
sion Summary frame displays and
the communications status field is
blank.

7. Insert a work diskette in the des-
ignated diskette slot. The work
diskette name appears on the first
status line.

8. Press COMM START. READY displays
in the communications status
fiald.

9. Go to Data on the telephone before
the remote location. CONHNECTED
BID displays in the communication
status field and is replaced by
ON-LINE RECEIVE.

Receiving begins and a summary
entry is made in the Session Sum-
mary frame.

After the last document is
received, a completion message is
entered in the session summary and
End of Session displays.

10. At the end of the sessien, press
DISC; then press END to disconnect
the communications line. The SET-
UP SELECTION menu displays.
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CHAPTER 5. BSC COMMUNICATIONS DIAGNOSTICS

INTRODUCTION

The communications diagnostic support
package for the IBM Displayuriter Sys-
tem consists of:

. Service Diagnostics

. Maintenance Analysis Procedures
(MAPs)

. Online Diagnostics

. Customer Loadable Diagnostics

. Customer Link Analysis Utilities

. Communication Link Analysis Guide
Note: This section contains display

formats and printed outputs that
should be considered as samples only.

MDIS

The MDIs are test units and directions
for service action that operate when
selected. The first test unit
requests the input of a Communication
ID which describes the hardware con-
figuration.

These MDIs test the communication com-
ponents within the Displaywriter and
the external components such as the
external EIA and LDC cables.

The chart in Figure 5-1 lists the Com-
munication IDs for different hardware
configurations. The MDIs check wheth-
er the communication adapter card is
located in the electronics module or
the diskette unit. When the diagnos-
tic controller has determined the
configuration of the communication
features, a set of test units operate
automatically to test the function of
these particular features.

MDI OPERATION

The communication MDIs are on the ABC
diagnostic diskette. Before this
diskette can be loaded, the MDI super-
visor must first be loaded from the
Displayuriter system diagnostic
diskette. An interface to the MDIs is
piovided through the keyboard and dis-
play.

Follow these steps to run the MDBIs.

1. Insert the Displaywriter system
diagnostic diskette. The program
loads and the FUHCTION SELECTION
menu displays.

2. Select HDIs from the FUNCTIOHN
SELECTION menu. The DEVICE
SELECTION menu displays.

3. Select Communications from the
DEVICE SELECTION menu.

4. Insert the Displavwriter system
ABC diagnostic diskette and press
ENTER.

If a single diskette drive system
is used, the Displaywriter system
diagnostic diskette must be
removed and the Displavuriter sys-
tem ABC diagnostic diskette
inserted.

If a dual diskette drive is used,
the ABC diskette may be inserted
in the right drive. A flowchart
for Displavuriter Loadable Diag-
nostics and Displaywriter System
Communications Diagnostics is
shown in Figure 5-2.

For further inforation on MDI opara-
tion, refer to the IBM Displavwriter
Svstem Product Support Manual.

The Displaywriter is also equipped
with a feature known as RESUME that
can be used as a marker, or stopping
point, while running the MDIs.
RESUME can be used in two ways:

e  Automatic RESUME is uritten into
the MDIs. Wkhen an automatic
RESUME occurs, a prompt occurs.

. Optional or real time RESUME is
entered by keving the letter 'r'
at any MDI stopping point. When
in 'Step' mode, an optional RESUME
can be placed at any point within
the MDIs. Once the RESUME has
been entered, either power off the
Displaywriter, or press END to
return to the FUNCTION SELECTION
menu. To return to the RESUME
point, access the FUNCTICH
SELECTION menu and select MDIs.
From this menu, the RESUME option
is taken by pressing ENTER.
Pressing END or CANCEL at this
point will erase the optional
RESUME.
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1D Communications Configuration
a Port 4: Communications Adapter EIA port Electronics
Module EIA
d Port %a: Communications Adapter EIA port
Port 4b: Local Device Controller
e Port 4a: Communications Adapter EIA port
Port 4b: X.21 switched line
f Port 4a: Communications Adapter EIA port
Port 4b: X.21 leased line
g Port 6a: Communications Adapter EIA port
Port 4b: 38LS modem for switched line
h Port 4a: Communications Adapter EIA port
Port 4b: 38LS modem for nonswitched line with SNBU
i Port 4a: Communications Adapter EIA port
Port 4b: 38LS modem for nonswitched line
m Port 4a: Communications Adapter EIA port
Port 4b: EIA Adapter Card EIA port
P Port 4b: Local Device Controller
q Port 6b: X.21 switched line
r Port 4b: X.21 leased line
s Port 4b: 38LS modem for switched line
t Port 4b: 38LS modem for nonswitched line with SNBU
u Port 4b: 38LS modem for nonsuwitched line
z Communications tests inhibited
Figure b5-1. Communications ID Chart
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Load CE
Diagnostic
Diskette

MDIs
Utilities

Load Program

Can

System Exerciser

J G

Figure

FUNCTION SELECTION MENU

Chapter 5. BSC Communications Diagnostics

Suspected
D Letter
Be Selected From NO— Keyboard
Keyboard Problem
YES
Type 1D Device Selection
Letter
abcd
Run System Load Keyboard
Exerciser Program MDIs
Execute
5-2 (Part 1 of 2). Loadable

Diagnostics Flowchart

MDt
DEVICE

SELECTION
MENU

Did
You Open
and Close Drive
Handle?

NO

Type ID
Letter

Did
The Machine
Prompt: Insert
Optional CE
Diskette?

YES

Insert
Optional
Diskette

Keyboard
YES— MDIs
Execute
NO ——

MDt RUN TIME
OPTIONS MENU

Follow Screen
Prompts to
Completion or
Foliow Repair
Action
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GROUP SELECTION
MENU

Error LLog/Maintenance Statistics
6360 Head Alignment
Compatibility Check
FESN/RVM

Communications

Display

oo

®ao

Type ID
Letter

abcde

I L

ERROR LOGS

a Memory Record
b 5218 Maintenance Statistics

Type ID
Letter

b

5218
Maintenance
Statistics

DEVICE
SELECTION
MENU

Insert

Follow Prompts to
Completion or
Perform Repair
Action

Communications Link Analysis

a ASYNC
b BSC

c 3270
d EDD
e X.21

L

Figure

ONLINE TEST SUPPORT (OLTYS)

The Online Test Support is used to
verify ASYNC and BSC link and protocol
operations. To run OLTS you must send
a Request for Test (RFT) document to
the connected host. The RFT selects
the test to be executed.

Displaywriter supports the creation
and transmission of any valid RFT.
(Slight formatting differences may
exist depending on the host.)

To creat a RFT, use normal operating
procedures to create a document.

Memory
Diskette

Type ID
Letter

Type ID
Letter

Refer to
Product
Support
Manual

5-2 (Part 2 of 2). Loadable Diagnostics Flowchart

Enter all information for the RFT,
including the Start of Header (S0H),
into the document using the kevboard.

A standard job setup, which allows any
RFT to be transmitted, is provided on
all communications feature diskettes.
The standard setup is non-displavable,
non-alterable, and is selected through
normal operator menus.

Tha four basic steps to conduct an
Online Test (OLT) are summarized
below. Each step is described in
detail in the pages that follouw.
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1. Create the RFT document to be sent 13.
during the online test.

2. Personalize the Modem and Line
Description on the communication
feature diskette to be compatible
with the supporting host system.

3. Call the host system and conduct
the test.

4. Verify the data from the test.

Note: The Textpack diskette and the

communications feature diskette must

be compatible; for example, the third
character from the left in the

Textpack diskette name must be the

same or higher than the communications

feature diskette.

CREATING THE BSC RFT DOCUMENT

1. Load Volume 01 Textpack Program
diskette; TASK SELECTION menu will
display.

2. Choose Typing Tasks from the TASK
SELECTION menu.

3. Follow the prompt and load Volume
2 of the Textpack Program
diskette. The TYPING TASKS menu
will display.

4. Choose Create Document from the
TYPING TASKS menu.

5. Follow the prompt and type the
document name: rft. Press ENTER.
Note: If rft has already been
selected, choose another job name.

6. Type the diskette name and press
ENTER.

7. Remove the Textpack program
diskette and insert the work
diskette. The work diskette name
wWwill appear in the upper left cor-
ner of the display.

8. Type the name of the work
diskette. The CREATE OR REVISE
DOCUMENT menu will display.

9. Choose Changa Document Format from
the FORMAT SELECTION menu and
press ENTER. The PAGE FORMAT menu
Wwill appear.

10. Choose First Typing Line, First
Paga from the PAGE FORMAT menu. 16,

11. Type the number 1, and then press
ENTER., YOQOUR CHOICE is
highlighted.

12. Press ENTER three times to go to

the typing area.

Chapter 5.

Type the message format on line 1
using the following discription.
Your Message Format should look
similar to the following typed
line, except personalized with
your brach office number, security
code, the test number, and the
number of time the test runs. No
spaces are allowed in the Message
Format line.

DISPLAYED EXAMPLE:
%01250/7678/PSZ2/76580
Note: Control characters will not

be displayed.

S0H = Start of Header (Press
Control key = a) nothing
displays and the cursor
does not move.

(Type % sign) Indicates
this is an RFT message.

Test Number (Choose correct
test from the BSC QLTS
chart and type the two
digit number).

XX =

Number of times test runs
(Valid entries 01 to 99).

vy =

Point to Point mode
(Type 0)

Start of Text (Press
Control key + b) nothing
displays and cursor doces
not move.

STX =

DC1 = Device Code 1 (Press
Control key + q) nothing
displays and cursor does

not move.
Required separator (Type /)

nnn = Branch O0ffice Humbr (Type
your B/0 number).

/ = Required separator (Type /)
sss = Current month B/0 security
code (Type your B/0

security code)
/ = Required separator (Type /)
6580 = Machine Type (Type 6530)
CR = Carrier Return (Press

Return), nothing displavs.

If you are using test 01, tvpe the
message vou want to transmit on

line 2. The message should not
exceed 160 characters. A sample
message is: The quick brown fox

jumped over the lazy dog. If you
are using tests 02 to 15 the
remote station will send you the
data. See Figure 5-3.
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TEST DATA TEST DESCRIPTION
NO. SOURCE
01 User Requester sends one message block (400 bytes
maximum) containing RFT, followed by test data
(text). Responder returns the data yy times.
02 CPU Receive two 128 byte character blocks (total
Station 256 characters), EBCDIC transparency. DLE,
STX, 256 8-bit bytes (00 thru FFO0, DLE, ETX.
06 CPU Receive 36 characters, ASCII. STX, A thru Z,
Station 0 thru 9, ETX.
14 CPU Receive 36 characters, EBCDIC. STX, A thru Z,
Station 0 thru 9, ETX.
15 CPU Receive 80 characters, weak pattern, EBCDIC.
Station STX, 74 bytes of hex 00, 6 bytes of SYN, ETX.
Hex 00 is a null character which does not
print or display.
Figure 5-3. BSC OLTS Test Numbers (XX Tests)

15. Press END. This key must be 2.
pressed in order to store the RFT
document on the work diskette.

16. Choose GO To Task Selection from

the TYPING TASKS menu.

17. The RFT document has been com-

pleted.

PERSONALIZING THE BSC MODEM AND LINE 5.
DESCRIPTION

After you have created a RFT document,
the second step is personalizing the
BSC modem and line description and
creating a communication setup.

During BSC communications the modem 6.
may be plugged into one of three dif-
ferent ports. You need to determine
in which port the modem is plugged to
determine two things: 7.

1. Which ITEM in the MODEM AND LINE
DESCRIPTION menu you will choose,
in order to create a modem and
line description compatible with
the host system.

Which Test Setup Option (T, U, or
V) in the BSC COMMUNICATIONS SETUP
SELECTION menu vou wWill choose, in
order to run the Online Test.

After following the steps to create 9.
the BSC RFT document you should be in
the TASK SELECTION menu. Follow the
steps below to personalize the BSC
modem and line description and create
a communication setup.

1.

10.

Remove any Textpack program
diskettes from the diskette unit.

5-6

Choose Program Disketta Tasks from
the TASK SELECTION menu.

Following the prompts and insert
the BSC Feature Diskette.

Choose Create or Ravise MHoden or
Lin2 Descripticn from the BSC COM-
MUHICATIONS PROGRAM DISKETTE TASKS
menu. Press ENTER. The PMODEM AND
LINE DESCRIPTION menu displays.

Note which port the modem is
plugged into. Choose the correct
ID to Create or Ravise that Port's
Modem and Line Description; then
press EHTER. The appropriate MOD-
EM AND LINE DBESCRIPTION menu
displays.

Compare the YOUR CHOICE column in
Figure 5-4% with the YOUR CHOICE
column displayved.

Write down the existing applica-
tion choices on a piece of paper.
You will need to return any
changed items in tha YQUR CHQOICE
column back to their existing
application.

Change only those items that need
to be changed in order to match
the two YOUR CHOICE columns. YOUR
CHOICE changes will be
highlighted.

When finished with this menu,
press ENTER twice to return to the
BSC COMMUNICATIONS PROGRAM
DISKETTE TASKS menu.

Choose GO To Task Selection.
Press ENTER. The TASK SELECTION
menu displays.
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Chg Description | i |
PROGDS | { { | [Kyb 1 1
PORT MODEM AND LINE DESCRIPTION

YOUR POSSIBLE
ITEM CHOICE CHOICES

Terminal ID
Network Facility 1

Up to five letters or numbers

1 = Switched

Dedicated

Dedicated with Switched Backup
X.21 Switched

X.21 Dedicated

e g

Yes 2 = No
Business Machine Clock
jodem Clock
Yes 2 =No
Yes 2 = No

c Continuous Carrier
d Bit Clocking

[ T "R Y]

wwononon
=3

2
2
e Half Speed Capability 2
£ Answer Tone Generation 2

When finished with this menu, press ENTER.

Type ID letter to choose ITEM; press ENTER: O

Figure 5-4. BSC MODEM and LINE
DESCRIPTION SETUP Menu

CALLING THE HOST SYSTEM AND CONDUCTING
THE BSC OLTS

After you have created a BSC RFT docu-
ment, and personalized the BSC modem
and line description, you are ready to
call the host system to conduct the
OLTS. The TASKS SELECTION menu should
be displayed. Follow the steps belou.

1. Choose Feature Tasks from the TASK
SELECTION menu. Press ENTER.

2. Following the prompts, insert the
BSC feature diskette if it is not
already loaded. The BSC COMMUNI-
CATION SETUP SELECTION menu dis-
plays.

3. Choose the ID letter to describe
yvour modem port from the BSC COM-
MUNICATION SETUP SELECTION menu.
The choices will be:

T = Modem Port 4

U = Modem Port 4a

V = Modem Port 4b
Note: These ID Letters do not
display. The "T", "U", and "V"

setup defaults are shouwn in

Figure 5-5. The Session Summary
Field displays; the Communications
Status Field is blank.

4. Press REQST to start building a
send queue. Insert the work
diskette. If using a dual
diskette unit, insert the work
diskette in the left slot. The
COMMUNICATIONS REQUEST TASK menu
displays.

SETUP ITEM DEFAULT

Job HName T = 0LT4

U= 0LTa

V = 0LTb
Modem Port T = 4

U = 4a

V = 4b
Protocol 2770 (all)
Send Format Card Image (all)
Primary Yes (a2ll)
Block Size 256 (all)
CPU Mode Yes (all)
Insert New Line Codes| No (all)
Transparency No (all)
Character Set ID 1 (all)
Use This Character ID| Yes (all)

For All Send Jobs
‘Recive Default Format]| Your Document
Default Format

6670 Print Options No (all)
Append Next Document NHo (all)

Figure 5-5. Tv, "uw, "y" Setup
Defaults

5. Choose Send Documant from the
REQUEST TASK menu.

6. Following the prompt, type docu-
ment name: rft.

7. Following the prompt, type the
diskette name. RFft added to the
cand queu2 displays.

Note: Read the remaining steps
before you continue. They must be
completed within 20 seconds after
pressing CCMM START or the host
system may automatically discon-
nect the line.

8. Press COMM START. READY displavs
in the communication status field.

9. Call the host system.

10. Go to Data after the host system's
modem answertone ends. CONNECTED
BID displays in the communication
status field. COMNECTED BID is
replaced by ON-LINE SEND. Sending
begins and a summary entry is made
in the Session Summary frama.

Nota: The entry in the Session
Summary frame is the name under
which vour BSC OLTS data is
recorded on vour work diskette.
You will need to make a note of
that name in order to verify vour
BSC OLTS data later. After the
document is sent, a completion
message is entered in the Session
Summary and End of Session dis-
plavs.

11. (OPTIONAL) Repeat steps % through
7 for additional OLTS. Remamber
that steps 8 through 10 should be
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completed within 20 seconds or the
host system may automatically dis-
connect the line.

12. To end the session press DISC,
then press END. The communication
line disconnects and BSC COMMUNI-
CATIONS SETUP SELECTION menu dis-
plays.

Note: If the Error Log and TRACE are
to be recorded use the Memory Record
Diskette(s) immediately after the com-
munication session ends. Error Log
and TRACE may then be accessed through
the Displavwriter System ABC Diagnos-
tic diskette.

VERIFYING THE BSC OLTS DATA

The final step in performing the BSC
OLTS is verifying the data. You may
verify the BSC OLTS data by viewing it
on the display or by printing it.
After verifying the BSC OLTS data,
always return the BSC MODEM ARND LINE
DESCRIPTION menu to the existing
applications.

REVIEWING BSC OLTS DATA ON THE DISPLAY

Follow the steps below to review BSC
OLTS data on the display.

1. Choose Typing Tasks from the TASK
SELECTION menu.

2. Following the prompts, insert Vol-
ume 2 of the Textpack program
diskettes. The TYPING TASKS menu
displays.

3. Choose Revise Document from the
TYPING TASKS menu. Insert the
work diskette.

4. Following the prompts, type docu-
ment name. Press ENTER.

Note: The document name is the
name that appeared in the Session
Summary frame after the communi=
cation session began. You should
have recorded that name.

5. Following the prompts, type the
diskette name. Press ENTER to go
to the typing area.

6. Review the document; when
finished, press END.

PRINTING THE BSC OLTS DATA

Follow these steps to print the BSC
OLTS data:

1. Ensure that the printer is on.

2. Press REQST.

3. Choose Print Document.

4., Type the document name. (This is
the name that was in the Session
Summary frame when the communi-
cation session began.)

5. Type diskette name; press ENTER.

6. Follow the prompts on the display
to print the document.

BSC LINK ANALYSJIS UTILITIES

There are several BSC Communication
Link Analysis Utilities that aid in
network problem determination. Thease
utilities are used to test and exer-
cise the modem, the communications
adapter, and the link. The ESC utili-
ties are:

® Send Continuous Data. Used to
continuously transmit known data
on the link.

U Receive Continuous Data. Used to
receive a continuous known data
pattern, detect errors in the pat-
tern, and log the error.

. Measure RTS/CTS Delay. Used to
measure the delay from the time
RTS is made active to the time CTS
becomes active.

. Select Switched Network
Backup/Half Speed. Used to select
switched network backup and half
speed operating modes.

. Control Modem Interface. Used to
control and display the EIA inter-
face.

. Display Error Log. Used to format
and display the BSC error log
data.

[ Display Trace. Used to format and
display the BSC Trace data.

. Change Link Description. Used to
define the BSC environment.

. Wrap Modem. Used to test modems
which support a wrap capability.
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ACCESSING THE BSC LINK ANALYSIS UTILI-
TIE

In most cases, you must follow a setup
procedure for an individual utility
before it will execute. The steps to
access the utilities are as follouws:

1. Power ON.

2. Load the Service Diagnostic
diskette.

3. Select Utilities from the FUNCTION
SELECTION menu.

4. Select Communications from the
UTILITY GROUP SELECTION menu.

5. Load the ABC diagnostic diskette.

6. Select BSC from the COMMUNICATIONS
LINK ANALYSIS menu. The BSC LINK
ANALYSIS menu displays.

7. Select an individual utility.

Figure 5-6 shows how the BSC utilities
are accessed.

Once the BSC LINK ANALYSIS menu
appears a communications link can be
established or an individual utility
can be selected. If switched network
backup or half speed is to be used for
the network diagnostic tests, they
must be specified in the Select
Switched Network Backup/Half Speed
g?iﬁigy before the link can be estab-
ished.

Note: After a link is established,
press DISC if you wish to disconnect
the link.

POWER ON

LOAD SERVICE DIAGNOSTIC DISKETTE

FUNCTION SELECTION
MENU
(Select "Utilities™)

l

UTILITY GROUP
SELECTION Menu
(Select "Communications")

1

Load ABC Diagnostic Diskette

COMMUNICATION LINK
ANALYSIS Menu
(Select "BSC™)

l

BSC LINK ANALYSIS
Menu

INDIVIDUAL UTILITY

Figure 5-6. Menu Path for BSC Link
Analysis Utilities

SEND CONTINUCUS DATA UTILITY

The Send Continuous Data utility is
used to test the intearity of the
link, to send a continuous selectable
bit pattern across the link and to
optionally check any received data
that is wrapped back. Points from
which data can be wrapped back are:

U local modem cable wrap switch

. Local modem (if it supports a
local wrap)

U remote modem (if it supports a

remote wrap and a duplex facility
is being used)

° remote Displayuwriter (if a duplex
facility is being used).

When a wrap is not possible, the
receiving station can monitor the pat-
tern sent from the Displaywriter for
errors.

To choose this utility select Send
continucus Data from the BSC LINK
ANALYSIS menu. The SEND CONTINUQUS
DATA SETUP menu will appear.
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Note: NRZI is not supported for this
utility.

Send Continuous Data Setup

Figure 5-7 shows the menu used to set-
up for Send Continuous Data.

The BSC code set is 7-bit, ID a reads:

a Send 1 1 = SYN Character
Character 2 = Alternating
Pattern 071 bits

xxX = Any valid bit

pattern X'00' to
X'FE' (including
party)

BSC Link Analysis

|Memory  xxxT
L disk|R disk|READY |

Kyb xxxe |

EBCDIC Modem Clock Modem Port 4
SEND CONTINUOUS DATA

YOUR POSSIBLE
1D ITEM CHOICE CHOICES

a send Character Pattern 1 1 = SYN character
2 = Alternating 0/1 bits
XX = Any valid bit pattern

X*00' to X'FE'

b Verify Received Data 1 1 = Yes 2 = Neo

Press CANCL to return to BSC Link Analysis menu.
Press END to return to Function Selection menu.
When finished with this menu, press ENTER.

Type 1D letter to choose ITEM, press ENTER: =

Figure 5-7. BSC Send Continuous Data
Setup Frame

Send Continuous Data Execution

Press ENTER after the setup and the
utility executes. Figure 5-8 shouws
the BSC Send Continuous Data frame.

THe BSC Send Continuous Data frame
Modem Interface Status lines gives the
state of the modem interface signals:

DTR = Data Terminal Ready
DSR = Data Set Ready
RTS = Request to Send
CTS = Clear to Send
RLSD = Receive Line Signal Detect
RI = Ring Indicate
TD = Transmit Data
RD = Receive Data
55 = Select Standby
DSRS = Data Signaling Rate Select

5-10 IBM Displaywriter Communications

Note: If a CCITT interface is being
used, all EIA terms are replace by
CCITT numbers.

BSC Link Analysis  |Sending Continuous Data [Memory xxxT
L disk|R disk|ON-LINE _SEND | Kyb soox |

EBCDIC Modem Clock 43800 Modem Port &

s

DTR DSR RTS CTS RLSD RI T RD ss DSRS ® = On
(] ] . . u n . ] 3 . = = OFf
Character Pattern — SYN character Non-Matches- * 11°

Receive Status
Parity Errors
. .

Overrun Errors DSR Dropouts
v B 0

[ 0
Received Data

32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
32 32 32 32 76 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 22 32 32
32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 22
32 7C 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32

Error Characters - 76 76 76 7C 7C 76 76 76 76 76 7C
Press CANCL to return to setup menu.

Press END to return to Function Selection menu.
Press ENTER key to start or stop the displaying of data.

Figure 5-8. BSC Send Continuous Data
Execution Frame

This frame also shows:
. The pattern being sent.

U The number of received characters
that do not match the pattern (if
Verify Received Data = Yes).

. The data being received (the last
received byte is displaved
video-reversed).

. The non—match characters (if 'ver-
ify received data' option was
selected).

RECEIVE CONTINUOUS DATA UTILITY

The Receive Continuous Data utility is
used to receive a continuous bit pat-
tern from the link, compare it to a
stored pattern, and indicate if any
errors are detected. This utility can
also optionally wrap the pattern.

The utility is selected by choosing
Racaive Ccontinuous Data from the BSC
LINK ANALYSIS menu.

To display a received pattern and to
indicate an error, the Displaywriter
must receive at least one pattern that
corresponds to the pattern specified
in the RECEIVE CONTINUOUS DATA menu.

Service Manual



Receive Continuous Data Setup

Figure 5-9 shows the RECEIVE CONTIN-
UousS DATA SETUP menu.

ID a for the BSC 7-bit code set reads:

a Receive 1 1 = SYN Character
Character © 2 = Alternating
Pattern 0/1 bits

XX = Any valid bit

pattern X'00' to
X'FE' (including
party)

BSC Link Analysis

|Memory  xxxT
L _disk|R disk|READY

Kyb x|

EBCDIC Modem Clock Modem Port &
RECEIVE- CONTINUQUS DATA

YOUR POSSIBLE

1D 11E CHOICE CHOICES
a Receive Character Pattern 1 1 = $SYM character
2 = Alternating 0/1 bits
XX = Any valid bit pattern
X'00* to X'FE'
b Wrap Receirved Data 2 1 = Yes 2 = No
c Verity Data 1 1 = Yes 2 = No

Press CANCL to return to BSC Link Analysis menu.
Press END to return to Function Selection menu.
When finished with this menu, press ENTER.

Type ID letter to choose ITEM, press ENTER: =x

5-9. BSC Receive Continuous
Data Setup Frame

Figure

Use the following information to setup

the Receive Continuous Data utility:

. Yes is valid for llrap Received

Data only if a duplex facility is

being used.

. When Verify Data = No, the utility

can be used to trace incoming
activity from a remote machine
when the remote machine is
bidding. In this instance, the
Displayuwriter does not return a
response for any received data.

Receive Continucus Data Executicn

Press ENTER after the setup and the
utility executes. Figure 5-10 shouws
the B5C Receive Continuous Data exe-
cution frame. The Modem Interface
Status lines give the state of the
modem interface signal.

Chapter 5. BSC Communications Diagnostics

Note: If a CCITT interface is baing
used, all EIA terms are replaced by
CCITT numbers.

BSC Link Analysis  |Receiving Continuous Dota

|Memory  xxxT
L disk|R disk|ON-LINE __RECETVE

Kyb  xxx

EBCDIC Modem Clock Modem Port 4

s

DTR DSR RTS CTS RLED RI YD RD SS DSBS .=

L] L] B " - n n » n L] "=

Character Pattern — SYN character

Receive Status
Parity Errors
PR

Received Data

32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 22 32 32

32 32 32 32 32 33 32 32 32 32 22 32 32 32 32 32 32 32 32 32 32 32 32 32 22 22

32 32 32 32 32 32 32 32 22 32 32 32 32 32 32 32 32 22 32 32 32 32 32 32 32 32

22 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32

32 32 32 22 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 22 32 32

3z 30 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32

Overrun Errors
.

DSR Dropouts
0 ’ o

Error Characters - 30 30 30 30 30 30 30 30 30 30 20

Press CANCL to return to setup menu.
Press END to return to Function Selection menu.
Press ENTER key to start or stop the displaying of data.

on
121

Non-Matches - ' 11°

5-10. BSC Receive Continuous
Data Execution Frame

Figure

The following information is includead

in this frame:

. The pattern that was selected to
be received.

. The number of receivad characters
that do not match the pattern (if

Verify Data = Yes).

. The data being received (the last
byte is displaved video-reversed).

. The non-matched characters

received (if there is a non-match

and the 'verify data' option was
selectead).

MEASURE RTS/CTS DELAY UTILITY

The Measure RTS5/CTS Delay utility is
used to determine if a modem is con-
figured for the proper RTS/CTS delay.
To run this utility, select Mezsure

RTS/CTS Delay from the BSC LINK ANALY-

SIS menu.

When DSR becomes active, the utility'

executes and the following frame dis-

plays (Figure 5-11).

Note: If a CCITT interface is being
used, all EIA terms are replace by

CCITT numbers.
en in millisaconds.

The time delay is giv-
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BSC Link Analysis Measuring Delay [Memory  xxxT

L_dink|R_disk| Kyb__xxx

EBCDIC  Modem Clock Medem Port &

DTR DSR RTS CTS RLSD RI TD RD §5 DSRS ® = oOn
. . » . n n u n x . u = OFf

RTS/CTS Delay
XXXX  ms

Press CANCL to return to BSC Link Analysis menu.
Press END to return to Function Selection menu.
Press ENTER to repeat the measurement.

Figure 5-11. Measuring RTS/CTS Delay

Display

SELECT SWITCHED NETWORK BACKUP/HALF
SPEED UTILITY

The Select Switched Network
Backup/Half Speed utility is used to
specify Switched Network Backup (SNBU)
or Half Speed for utility execution.

Note: Both Select Standby (SS5) and

Data Signaling Rate Selector (DSRS)

are the EIA tems for Select Switched
Network Backup/Half Speed.

BSC Link Analysis |

[Memory  xxx7
L_disk|R dink|READY |

Kyb__sooc |

EBCDIC Modem Clock Modem Port &
SELECT SWITCHED NETWORK BACKUP/HALF SPEED

YOUR POSSIBLE

1D ITEM CHOICE CHOIEES
a Switched Network Backup 2 1= 0n 2 = Off
b Half Speed 2 1 = On 2 = Off

Press CANCL to return to BSC Link Analysis menu
Press END to return to Function Selection menu.
When finished with this menu, press ENTER.

Type ID letter to choose ITEM, press ENTER: =n

5-12. SELECT SWITCHED NETWORK
BACKUP/HALF SPEED Menu

Figure

The options on this menu (Figure 5-12)
are:

. Suwitched Network Backup. Indi-
cates whether switched network
back¥p is to be used. The default
is Off.

5-12

L Half Speed. Indicates whether the
modem is to operate at half spezed.
The default is Off.

CONTROL MODEM INTERFACE UTILITY

The Control Modem Interface utility is
used to control and display thas cur-
rent modem interface. This utility
aids in diagnosing modem problems and
modem interface problems.

To run the utility, select Control
Modam Interface from the BSC LINK
ANALYSIS wenu. Figure 5-13 shows tha
CONTROL MODEM INTERFACE Menu.

Enter the ID and either '1' (to turn
the signal ON), or '2' (to turn the
signal OFF).

BSC Link Analysis  |Controlling Modem Interface  |Memory xxxT
Lahek |R digk] Kyb xxx |

EBCDIC Modem Clock Modem Port 4

CONTROL MODEM INTERFACE

DTR DSR RTS CTS RLSD RI TD RD ss DSRS = = On

(] . n L n n n u n [) n = O+
YOUR POSSIBLE

1D ITEM CHOICE CHOICES

a Set DTR ~ DSR - 1 1 = 0n 2 = Off

b Set RTS -~ CTs - 2 1= on 2 = Off

< set TD - RD - 2 1 =0n 2 = 0ff

d  set sS - RLSD - 2 1= 0n 2 = Off

e Set DSRS - RI - 2 1= 0n 2 = OFf

Press CANCL to return to BSC Link Analysis menu
Press END to return to Function Selection menu.
Type ID letter to choose ITEM, press ENTER: x

5-13. CONTROL MODEM INTERFACE
Menu

Figure

DISPLAY ERRCR LOG

The Display Error Log utility is used
to format and display error log data.
To run the utility, select Display
Error Log from the BSC LINK ANALYSIS
menu. The system will then prompt for
a Memory Record (dump) diskette(s).

Error log data is presented in four
different sections:

1. BSC Session Description (se=s
Figure 5-14)

2. Operational Counters and Error
Counters (see Figure 5-15)

3. BSC Last Adapter Status (ses
Figure 5-17)

4. BSC Error History Log (see
Figure 5-16).
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Session Description appears first. To
scroll forward through the log, use
the arrow down (¥} key. To scroll
backward, use the arrow up () key.

Use the PRINT key to print any Error
Log frame.

session Dascription

Use Session Description information to
verify that the session setup was cor-
rect at the time the Error History Log
was recorded.

BSC Countars

There are two types of counters.
Operational counters are used to
datermine the relative health of the
communication natwork. Error counters
are used to identify specific communi-
cation network problem areas.

BSC Link Analysis Displaying Error Log |Memory  xxxT
L _diok|R disk]| | Jkyb  xxx__|

COUNTERS

Blocks Received Blocks Sent
XXXXX XXXXX

CRC Errors Invalid Blocks NAKs Recerved Receive Timeouts
XXXXX XXXXX XXXXX XXXXX

Qverruns Parity Errors Underruns CTS Dropouts
XXXXX XXXXX XXXXX XXXXX

Aborts
XXXXX

Press CANCL to return to BSC Link Analysis menu.
Press END to return to Function Selection menu.
Press PRINT to print display contents.

Use t and § keys to scroll through Error Log.

BSC Link Analysis  |Displaying Error Log |Memory  xxxT

L disk|R_dick| | |kyb x|

7-B1t 1200 Modem Port 4A Continuous Carrier

SESSION DESCRIPTION

Codo Set Protocol Network Eacility

7-bit 2770 P

B1t Clocking CPU Mode Suitched Network Backup

BMC Yes No

Modem Port Primary Halt Seeed

Port 4R Yes No

Continueus Carricr Iransparency Terminal ID

Yes Yes 3

Answer Tone Generatien Inscrt New Line Codes Adapter

Yes Yes Diskette Unit
Block Size Character Set 1D
256 XXX
Send/Receive Format
*x

Press CANCL to return to BSC Link Analysis menu.

Press END to return to Function Selection menu.

Press PRINT to print display contents.

Use t and | keys to scroll through Error Log.

Figure 5-14. Sample BSC Session

Description Frame

Note: When Session Description is dis-
played, the Machine Configuration
within memory is updated to match that
display.

The operational information in the BSC
Session Description Frame includes:

Code Set

Protocol

CPU Mode or not (yes/no)
Primary (yes/no)

Insert new line codes (yes/no)
Transparency mode (yes/no)
Send Format (Data Stream Type)
Block size

Terminal ID

Current character set ID if appli-
cable

The modem information in the BSC Ses-
sion Description Frame includes:

Type of Clocking

Modem Port

Continuous Carrier (yes/no)
Answer Tone (yes/no)

Network Facilities

Switched Network Backup (ves/no)
Half Speed (yes/no)

Figure 5-15. BSC Counters Frame

The BSC counters are shown in
Figure 5-15. The two BS5C operational
counters are:

. Text Block Receivad. Counts good
text blocks thet have been
received by the Displayuriter.
The count is updated whenever a
text block is received with valid
CRC characters.

. Text Blocks Sent. Counts good
text blocks that have been sent by
the Displaywuriter. The count is
updated whenaver a valid positive
response is received for a text
block.

There are nine BSC error counters.
Thesa counters are dividaed betuean
reciving data counters and sending
data counters. The five used when
receiving data are:

U CRC Errors.
detected

Counts CRC errors

® Overruns. Overrun errors detected
by the communication adapter

. Aborts. HNumber of aborted data
blocks received

. Invalid Blocks. Counts received
blocks that do not conform to the
BSC protocol (invalid control
characters, for example)
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. Parity Errors. Parity errors
detected by the communications
adapter.

The four BSC counters used when send-
ing data are:

U NAKs Received. NAKs received for
valid transmitted text blocks

. Underruns. Underrun errors
detected by the communication
adapter

. Received Timeouts. Receive time-
outs that have occurred for both
text and control blocks

U CTS Dropouts.
dropouts.

Note: If a CCITT interface is being
used, all EIA terms are replaced by
CCITT numbers.

Unexpected CTS

BSC Error History Log

The BSC Error History Log provides a
history of the last errors that have
been detected. The log is used to
analyze modem interface problems,
adapter problems, protocol
incompatabilities and link problems.

Two bytes of information are recorded
for each error. The first byte

represents the error type; the second
byte provides additional information.

BSC Link Analysis  |Displaying Error Log [Memory  xxxT
Lo disk|R disk| | Kyb_exx |
ERROR HISTORY LOG
125 128
Errer Ivpe 4/6A 4B 108 107 II 105 106 109
Invalid Control 13
106 Dropout 0ff Off On On OFf On OFf OFF
109 Dropout 0¢f Off On Oon 0ff On 0ff OFf
106 Stuck High of+ Off On on Off 0ff On off
Slave Abort Recerved ACKO
Master Abort Sent ACKD
Master Abort Received ETB
Slave Abort Received ACK1
Transmit Failure ACK1
BID Failure NAK
Disconnect Timeout 0% Off On On Off On On On
107 Drepout 0ff OFff 0Qf¢ OFfFf OFff On On DFF
—-End of Log-
Press CANCL to return to BSC Link Analysis menu.
Press ERD to return to Function Selection menu.
Press PRINT to print display contents.
Use t and § keys to scroll through Error Log.
Figure 5-16. Sample BSC Errory Histo-

ry Log Frame
The possible errors recorded in the
BSC Error Log are:
. Parity Error

. Invalid Control (Invalid Control
Character)

° Bid Failure

. Master Abort Sent (Master EOT
Aborts Sent)

° Master Abort Received (Master EOT
Abort Received)

. Slave Abort Sent (Slave EOT Aborts
Sent)

. Slave Abort Received (Slave EOT
Aborts Received)

L Transmit Failure
. Disconnect Timeout

L DSR Dropout (Unexpected DSR Drop-
out)

L CTS Dropout (Unexpected CTS Drop-
out)

. RLSD Dropout (Unexpected RLSD
Dropout)

. CTS Stuck High.

The information providaed in the second
byte depends upon the type of error.

PARITY ERROR: If the error is a parity
error, tha second byte is the
hexadecimal representation of the
character, minus the parity bit.

INVALID CONTROL CHARACTER: I the
error is an Invalid Control Character,
the second byte contains the
hexadecimal representation of the
invalid control character.

BID FAILURE: If the error is a Bid
Failure the second byte contains the
last control character receivad.
Those possible are:

. Null. HNothing received

. NAK

. ACKl. Wrong ACK response receivad
. EOT

. DISC

o ENQ. Remote trying to bid

MASTER ABORT SENT: If the error is a
Master Abort Sent the second byte con-
tains the last control character
received by the Displaywriter.
possible are:

. NAK. Received after fifteenth
transmit attempt

. Hull. Fifteen ENQs transmitted to
solicit a response to a block of
text without obtaining a response

Those
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. ACKO/ACK1. Wrong ACK response to
a block of text received after
fifteen ENQ requests.

SLAVE ABORT SENT: If the error is
Slave Abort Sent, the second byte con-
tains the last control character
raeceived by the Displayuriter.

MASTER ABORT RECEIVED: If the error is
a Master Abort Received, the second
byte contains information identifying
the last control character sent.

Those possible are:

. ETX
. ENQ
. TTD
. ETB

SLAVE ABORT RECEIVED: If the error is
a Slave Abort Received, the second
byte contains information identifying
the last control character sent by tha
Displaywriter. Those possible are:

o NAK

. ACKO
. ACK1
. WACK

DSR, CTS, RLSD, DISCONMNECT TIMEOUT, OR
TRANSMIT FAILURE: If the error is a
DSR Dropout, unexpected CTS Dropout,
unexpected RLSD Dropout, Disconnect
Timeout Error, or Transmit Failure the
second byte contains additional hard-
ware status information.

BSC Last Adapter Status

Tha BSC Last Adapter Status contains
the last adapter status recorded by
the BSC software. Figure 5-17 shous
how the BSC last adapter status dis-
plays.

|Memory  xxxT
Jkyb s |

BSC Link Analysis

Displaying Error Lag
L disk|R disk| )

LAST ADAPTER STATUS

Status Reg 1
RI RI

4/6p 48 DIR DSR II RIS CTs RLSD
0ff 0ff On on off Off Off On

Status Req 2 Status Reg 3
11110011 10000111
Press CANCL to return to BSC Link Analysis menu.
Press END to return to Function Selection menu.
Press PRINT to print display contents.
Use t and | keys to scroll through Error Log.
Figure 5-17. Sample BSC Last Adavnter

Status Display

Note: If a CCITT interface is being
used, all EIA terms are replaced by
CCITT numbers.

Status Register 1 is decoded and dis-
plaved on the screen. A discription
of the bits in status registers 2 and
3 are shown in Figure 5-18.

Status Register 2

....... 1 --> Programmable Timer
Enabled
...... 1. --> Wrap Test
Data = MARK
..... 1.. -=-> Test Control Status
... 1 -=-> Modam Interrupt
Pending
..., ==> Modem Interrupts
Enabled
1..... --> Modem Status Available
(Port ad
0...... -=> Programmable Timer
IRQ Pending
1....... --> Received
Data = MARK

Status Register 3

....... 1 --> Transmit Ready
...... 1. =-> Receive Ready
..... 1.. ==> Transmit Empty
eeeol... =-=> Parity Error
...l.... -——> Overrun Error
P R, -=-> Reserved

I A --> SYNC Detect
1....... -=> DSR

5-18. Bit Discriptions for
Status Registers 2 and 3

Figure
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BSC Link Analysis - |Hemory  oexT
L_disk|R disk | |kyb e |
. | DISPLAY TRACE
Your POSSIBLE
D 1TEM | CHOICE CHOICES
a  Search Byte . 1 1 = None
XX = Any valid bit pattern
X100" to X'FF'
b Display Mede 1 1 = Character
2 = Mex
Press CANCL to return to BSC Link Analysis menu.
Press END to return to Function Selection menu.
When finished with this menu, press ENTER.
Type 1D letter to choose ITEM, press ENTER: =
Figure 5-19. DISPLAY TRACE SETUP MENU

BSC TRACE UTILITY

The BSC Trace is a record (approxi-
mately 1675 bytes in length) of
recently sent/received data and modem
status information. The BSC Trace
(see Figure 5-19) provides an exact
picture of the data stream as it
appears on the link. Use the trace to
diagnose procedural errors and incom-
patibilities.

The BSC Trace defaults to On when a
session is established. To obtain the
trace data, a memory record must be
performed. For further memory record
procedures, refer to the Displayuriter
Svstem Product Support Manual.

Figure 5-19 shows the BSC Trace modes
for scrolling trace data. These modes
are:

. Normal Mode. Scrolls all data,
from the oldest to the latest
entry.

. Search Mode. Scrolls for a search
byte. Trace data is searched from
the oldest entry to the latest
entry. Whenever the search byte
is detected, the trace is dis-
played, starting with that byte.

The utility also allows two modes of
displaying the data:

. Character Mode. Displays all
alpha characters (52 graphics) as
alpha characters and two spaces,
spaces as three spaces, and all
other code points by their hex
representation and a space.

. Hex Mode. Disblays all code
points by their hex representation
and a space.

BSC Display Trace Execution

Press ENTER after the setup and the
trace displays ( Figure 5-20 ).

|Memory  xxxT
Kyb__xxx |

BSC Link Analysis Displaying Trace
L_drsk|R disk]| |

Search Bvte
None
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Press CANCL to rcturn to setup menu.

Press END to return to Function Selection menu.

Press PRINT to print display contents.

Use t and § keys to scroll through Trace.

Figure 5-20. Sample BSC Display Trace

When the Trace Display appears, tha
oldest data in the trace is displaved
first.

. All sent data is preceded by an
"S" in the first column.

. All received data is preceded by
an "R".

. All modem status inTormation is
represented in hex, underscored,
and followed by a space. Funhc-
tional status is represented by
X'F_', and error status is repres-
ented by X'E_'. (Although not
necessarily an error, a DSR drop-
out is indicated as an error.)
Some of the Functional status
codes and errors are:

X'F1' = RI-P4/4a transistion
X'F2' = RI-P4b transistion
X'F3' = DSR transistion to

active state

X'E0' = Unexpected RLSD tran-
sition to non-active state
X'E1l' = Parity Error

X'E2' = Unexpected CTS transi-
tion to non-active state

X'E4' = DSR transition to
non-active state

X'E8' = QOverrun error

When error status information is dis-
plaved, it is followed by a second
byte that identifies the cause of the
error. Figure 5-21 shows what the bit
settings for this second byte
indicate.

Figure 5-20 is a line trace example
when no search byte has been
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BITS
4 3

7 6 2 1 0
L———> 0 = Receive Line Signal Detect ON
1 = RLSD OFF
> 0 = Clear to Send ON
1 = CTS OFF
> 0 = Request to Send ON
1 = RTS OFF
> 0 = Test Indicator ON
1 = TI OFF
> 0 = Data Set Ready ON
1 = DSR OFF
> 0 = Data Terminal Ready ON
1 = DTR OFF
> 0 = Ring Indicator, Port 4b ON
1 = RI-P4b OFF
> 0 = Ring Indicator, Port 4/4a ON
1 = RI, P4s4a OFF
Figure 5-21. BSC Trace Status Byte

specified.
received by the Displayuriter.
the

Hota: For Media Image data,

play Trace shows only BSC protocol and
All other data

status information.
replaced by underscores.

All data transferred and selected com-
munication feature harduware status

is placed into the trace
is a line trace
example when a search byte has been
Note that in this mode,

information
buffer. Figure 5-22
specified.

line 24 is a prompt for locating

The example message was

BSC CHANGE LINK DESCRIPTION UTILITY

Note: Session Description may change
automatically when displaying Error
Log.

Dis-

is

The Change Link Description utility is
used to change the BSC link
description temporarily or ]
parmanently. To select this utility,
choose Change Link kzzoription from
the BSC LINK ANALYSIS menu. The
CHANGE LINK DESCRIPTION menu

e (Figure 5-23) appears.

he

next occurrence of the search byte.

BSC Link Analysis

L_disk|R disk|READY
EBCDIC  Modem Clock

[Memory xxxT

{chg Description
| Kyb oo |

Modem Port &

CHANGE LINK DESCRIPTION
BSC Lynk Anulysis Dysplaying Trace {Memory  xxxT
{L_daskir disk| | {kyb _xxx | YOUR POSSIBLE
ID IIEM CHOICE CHOICES
Soarch Byte
27 a Code Set 1 1 = EBCDIC 2 = 7-Bit
. b Bit Clocking 2 1 = Business Machine Clock
3 2 = Modem Clock
R 3282277T T h i s i s a d e m o o f t h e c Modem Port 1 1 = Port & 2 = Port A 3 = Port 4B
S P N DL T P 8 s C L i n e M o n i t o r
48 1E 27 61 T h e s P N D L T P B & C t i n e d Continuous Carrier 2 1 = Yes 2 = No
M o n i t o r i s u s e d s a n a i L Answer Yone Generation 2 1 = Yes 2 = No
d in d i a g 601ER o 5 i n g modewm i
_t e r 4+ 2 ¢c e p r ob l e m s 6B D S R d r o f Interface Status 1 1 = EIA 2 = cCITY
P o u t s 6B h a n d s h 2 k 601E i n g P °
b I e m s 6B 1 i n k pr ob 1l e m s 68 9 Store Link Description 2 1 = Yes 2 = Ho
i mc e mp a2 t i b i1 i t i e s 68 a n d 1lEp
r o ¢ © c e d u r al P r o bl e m s 4B A
1 d a t a t 26 36 44 FF 32 2D FF Press CANCL to return to BSC Link Analysis menu.
S 22 32 10 70 FF Press END te return to Function Selection menu.
When finished with this menu, press ENTER.
Press END to return to Function Selection menu. Type 1D letter to choose ITEM, press ENTER: =
Press PRINT to print display contents.
Use t and } keys to scrall through Trace.
Press ENTER to find the next search byte.

Figure 5-22. Sample BSC Display
(Search Mode)

5-23. BSC CHANGE LINK

DESCRIPTION Menu

Figure
Trace

The utility options are:

. Code Set. Specifies the code set
to be used. The default is 1,
EBCDIC.

. Bit Clocking. Specifies either

business machine or modem
clocking.
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The default is 2, Modem Clock.

L Modem Port.
port to be used.
1, Port 4.

Indicates the modem
The default is

. Continuous Carrier. Indicates
whether the communications utili-
ties are duplex. Thae default is
g; NO.

] Answer Tone Generation. Indicates
whether an answer tone is gener-
ated. The default is 2, No.

. Interface Status. Specifies if
the modem interface signals should
be EIA or CCITT. The default is
1, EIA.

. Store Link Description. Specifies
whether changes made here are to
be temporary or stored on the
diskette. The default is 2, No.

WRAP MODEM UTILITY

The Wrap Modem utility is used to test
modems that support modem wrap and to
test any point from which transmitted
data can be wrapped back. To select
this utility choose Wrap Modzsm from
the BSC LINK ANALYSIS menu; the WRAP
MODEM SETUP menu (Figure 5-24)
appears.

Wrap Modam Setup

The options on the WRAP MODEM SETUP
menu are:

. Mode. Specifies the number of
times the wrap will occur. The
default is 1, One wrap.

. Wrap to remote modem. Controls
the state of the test signal and
allows remote modems and
Displayuriters to be tested by a
modem wrap. If Yes is specified,
the utility will not turn the test
signal on. If No is specified,
the utility will turn the test
signal on.

Note: In some cases the remote modem
must be set up for the remote wrap at
the remote location. If the local
modem does not support the test

signal, this parameter has no effect
upon it. The modem then must be con-
trolled by its switches.

BSC Link Analysis |Memory  xxxT
L dist|R disk|READY | [

EBCDIC Modem Clock Modem Port &
WRAP MODEM

YOUR POSSIBLE
ID ITEM CHQICE CHOICES

Mode 1 1 = One wrap
2 = Continuous

3 = Continuous-stop on error

b Wrap to Remote Modem 2 1= Yes
2 = No

Press CANCL to return to BSC Link Analysis menu.
Press END to return to Function Sclection menu.
then finished with thys menu, press ENTER.

Type ID letter to choose ITEM, press ENTER: n

Figure 5-24. WRAP MODEM SETUP Menu

Hrap Modsm EX2cution
Press Enter after setup and the utili-

ty executes. The lirap Modem Display
Frame appears (Figure 5-25)

BSC Link Analysis  [Wrapping Modem |Memory  xxxT
L disk|R_disk|oN-LIN SEND | |Kyb__xxx
ERCDIC  Medem Clock Modem Port &
WRAP MODEM
DTR DSR RTS CTS RLSD RI TD RD S5  DSRS » = 0n
L] - L] L] L] u L] L] n L] n = 0ff
Mode — Continuous
Failures detected — ]
Number of wraps - 10
Received Data
Press CANCL to return to setup menu.
Press END to return to Function Selection menu.
Press ENTER key to start or stop the displaying of data.
Figure 5-25. Wrap Modem Display Frame

If a CCITT interface is being used,
all EIA terms are replaced by CCITT
numbers.
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CHAPTER 6, 3270 DATA STREAM COMPATIBILITY FEATURE

3270 DATA STREAM COMPATIBLYITY FEATURE
OVERVIEU

The IBM Displavwriter System 3270 Data
Stream Compatibility (3270 DSC) fea-
ture program (IBM Licensed Program
5608-5R6) enables the Displavwriter to
communicate with an IBM host which
uses IBM- and customer-uwritten 3270
application programs. This feature
enables the Displayurter to appear to
a host as an IBM 3274 Model 51C Con-
troller with an IBM 3278 Display Model
2 or 4, IBM 5218 or 5228 Printwheel
Printers attached to an IBM
Displayuwriter appear to the host as an
IBM 3287 Printer Model 1 or 2.

The Displaywriter can exchange data to
perform many applications with the
3270 DSC feature licensed program.
Examples include:

. Inquiry and Update. Part of a
displaved record can be modified
by the 3270 DSC feature operator.

. Data Entry. Data keyed at the
Displaywriter using the 3270 DSC
feature is sent to the host.

. Personal Computing. Personal com-
puting is the use of the host com-
puter by non-data processing
professionals. The Displavuriter
operator performs
end-user-oriented applications
with the 3270 DSC feature.

. Program Development. A
Displaywriter can be used to cre-
ate, compile, test and update pro-
grams using application
development facilities of the IBM
host system.

. Data Processing and Word Process-
ing. The 3270 DSC feature opera-
tor can store information from the
display screens on a diskette as
pages of a document.

The IBM Displaywriter can be attached
to such hosts as the IBM System 370,

the IBM 4300 Processors, and the IBM

3031/3032/73033/3081.

The 3270 DSC feature communicates in a
SNA/SDLC network. Data can be sent
and received over switched or non-
switched lines. The 3270 DSC feature
operates only in half-duplex. Con-
nections may be point-to-point or
multipoint. Figure 6-1 is an example
of a communication link utilizing
Displayuriter 3270 DSC feature.

The 3270 DSC feature is on a
Displavwriter feature program

Chapter 6.

1BM Displaywriter System
Using IBM 3270 Data Stream
_ compatibility licensed program

{up to 4800 {up to 9600
. BPS) BPS)

\
Switched Non-Switched
\ Point-to-Point /' Point.to-Point

Host Computer
appropriately programmed
1BM System/370

v
Lo H 4300 Processors
I~ 3031, 3032, 3033, 3081,
. I,. i Processor Complexes

Figure 6-1. 3270 DSC Feature
Communciation Link
(Point-to-Point)

diskette. IBM will periodically dis-
tribute maintenance updates for this
feature.

3270 DSC FEATURE EQUIPHRNT REQUIRE-
MENTS

In addition to the licensed program,
the following equipment is required
for Synchronous Data Link Communi-
cations (SDLC):

1. A modem. The modem must be capa-
ble of half duplex or duplex oper-
ation and synchronous data
transmission. An external modem
is attached to the Displavuwriter
by a 3.8 meter (12.5 foot) cable.
The Displayuriter can support as
many as two external modems. The
modems are menu selected through
the licensed program. Only one
modem can be active at one time.

2. A communications adapter. The
adapter provides both an Electron-
ics Industry Association (EIA)
RS5-232C compatible interface and
an internal modem interface. The
EIA interface is required for
operation with any external modem.

3. A telephone line. A telephone
line is necessary, except for
local attachments that use a Local
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Device Controller (LDC), or when
using modem eliminators.

4. A minimum processor storage (memo-
ry) size. The minimum for the
3270 DSC Feature is 256K (Model
A0G).

5. A workstation equipped to support
the Bright Function display.

6. A B-Lavel system card (66-line
processor card)

3270 FEATURES NOT SUPPORTED BY 3270
DSC FEATURE

The following 3270 Information Display
System features and capabilities are
not supported by Dlsplaywrxter the
3270 DSC feature:

. Attachment of more than one emu-
lated display

. Binary Synchronous Communications

. Emulation of IBM 3278 Display Mod-
els 1, 3, or 5

o Loop controlled by IBM 8100 or IBM
4331 Processors

. Attachment to Local or Remote
R-Loop

. Magnetic Stripe Reader
. Monos/Case Switch

. Selector Pen

o Extended Data Stream

. All IBM 3278 Keyboard Types,
except 3278 87-Key EBCDIC type-
writer keyboard

[ Certain IBM 3278 Keys (Normal/Test
Switch, Alternate Cursor, Click,
Ident, Cursor Blink, Extended
Function Keys, Test Request)

. Certain IBM printer capabilities

(see IBM Displavwriter 3270 Emu-
lation General Information Manual.

COMMUNICATIONS ADAPTER CARD 3270 OPER-
ATION

The communications adapter can operate
at speeds up to 9600 bits per second
(bps) on a leased line and 4800 bps on
a switched line. Leased and switched
lines are required to operate at 1200
bps with internal (DTE) clocking.

During a SDLC session the adapter does
the following things:

. Generates and recognizes flags

. Performs Cyclic Redundancy Check-
ing (CRC)

] Performs the DMA function

° Performs zero-bit-insertion and
deletion

. Performs Idle detection
. Performs Abort detection

. Performs address compare on
receive

. Detects DMA overrun and underrun
errors

. Detects framing errors
. Detects Clear-To-Send errors

U Datects Receive-Interrupt-Overrun

3270 DSC FEATURE COMMUNICATION LINE
SPEED REQUIREMENTS

The 3270 DSC feature supports line
speeds up to 9600 bps. A half speed
option is also supported by this pro-
gram.

SYNCHRONQUS DATA LINK CONTROL

The Displavwriter 3270 DSC feature
uses SDLC for data transmission. SDLC
is a discipline for serial-by-bit
information transfer over a data com-
munication channel. Transmissicn
exchanges may be duplex or half
duplex. The communication channel may
be point-to-point or multipoint.

SDLC TRANSMISSION FRAME

All SDLC transmission frames have the
same format. Each frame is made up
of:

U A beginning flag (F) that indi-
cates the beginning of the frame.

o An address (A) field that identi-
fies the secondary station that is
sending (or is to receive) the
frame

. A control (C) field that specifies
the purpose of the particular
frame

. An optional information (I) field
that contains information data

[ A frame check sequence (FCS) field
that enables the receiving station
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to check the transmission accuracy
of the frame

. An ending flag (F) that signals
the end of the frame.

For further explanation of SDLC proto-
col see the IBM Svstems Netuork Archi-
tecture Handbook Customer Service
Division.

Figure 6-2 shows the SDLC transmission
frame.

[ Flag ] Address ] Control l tnformation Field

J FCs l Fcs LFlag ]

THO , TH1 ‘ DAF l OAFT SNF

Transmission quest/Respon: Rea
Header Header Header
{5 bytes) {2 bytes) {0-n bytes)

RHO I RH1 T RH2 RUO-n

Path ion Unit

SYSTEMS NETHORK ARCHYITECTURE

3270 DSC feature communication must
occur in an IBM Systems Network Archi-
tecture (SNA) environment. A
Displavwriter using the 3270 DSC fea-
ture will always appear as a cluster
controller supporting Physical Unit
(PU) Type 2. It will use a Trans-
mission Subsystem (T5) Profile 3 with
a Format Identifier 2 (FID2) type
Transmission Header, a Function Man-
agement (FM) Profile 3 (without FM
headers), and a Logical Unit Type 2.
Optional attached printers will appear
as Logical Unit Type 1 or 3.

For a description of SNA see the IBM
Svystems Network Architecture Handbook
Customer Service Division.

SDLC COMIMANDS SUPPORTED BY THE 3270
DSC FEATURE

In SDLC, a transmission Trame that is
received by a secondary station is a
command. Figure 6-3 lists and
describes the SDLC commands supported
in 3270 DSC feature communications.

Figure 6-2. SDLC Transmission Frame
ABBREV. COMMAND DEFINITION
RR Receive Ready Supervisory polling frame valid in NRM only
RNR Receive Not Supervisory polling frame valid in NRM only
Ready
DISC Disconnect Unnumbered mode setting frame that signals a
logical disconnect, and if appropriate,
performs a physical disconnect of the link.
SNRM Set Normal Unnumbered mode setting frame that places
Response Mode the secondary station into HRM. Valid in
both NRM and NDHM.
TEST Test Unnumbered frame used to solicit a TEST

field.

response including an optional information

XID Exchange Station
Identification

Unnumbered frame used to solicit an XID
response wich provides station identification
of the addressed secondary station.
in both NRM and MDM.

Valid

I-frame|{Information

A numbered frame containing information data

Figure

Chapter 6.

6-3. SDLC Commands supported by 3270 DSC Feature
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SDLC RESPONSES SUPPORTED BY THE 3270
DSC FEATURE

In SDLC, when a transmission frame is

frame is a response. Figure 6-%4 lists
and describes the 5DLC responsaes sup-
ported in 3270 DSC feature communi-
cations.

received by a primary station the

ABBREV.| RESPONSE NAME DEFINITION
RR Receive Ready Supervisory response frama valid in NRM only
RNR Receive Not Supervisory response frame valid in NRM only
Ready
UA Unnumbered Unnumbered fra&e that signals acceptance of
Acknowledgment of SNRM or DISC command received by the
secondary station

DM Disconnected Unnumbered frame sent by the secondary

Mode station to signal that the secondary is in
disconnected mode.

FRMR Frame Reject Unnumbered frame sent by the secondary
station to signal that the secondary detected
a problem in a frame received with a valid
FCS. Types of FRMR supported are:

Type 01. Invalid or non-implemented command
received.

Type 03. Invalid I-frame attached to
command received.

Type 08. The received (HR) sequence count
is out of range.

TEST Test Unnumbered frame used by the secondary
station to echo the primary's TEST command
frame, including any attached information.
Valid in both NRM and NDil.

I-frame| Information A numbered frame containing information data
XID Exchange Station] Unnumbered frame usad to respond to the
Identification secondary station's identification. Valid
in both NRM and NDM.
Figure 6-4. SDLC Responses Supported by 3270 DSC Feature

SNA COMMANDS SUPPORTED BY THE 3270 DSC
FEATURE

In SNA a command is any field set in
the transmission header (TH), request

6-4

header (RH), or portions of a request
unit, that initiates an action.

Figure 6-5 lists and describas the S5NA
commands supported in 3270 DSC commu-
nication.
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COMMAND{ COMMAND NAME DEFINITICN
ABBREV.

ACTLU Activate Logical| Requests session activation between SSCP
Unit and SLU.

ACTPU Activate Requests session activation between the SSCP
Physical Unit and the SPU.

BID Bid Used by the bidder to request permission to

initiate a bracket.

Bind Bind Session Used to activate a session between LUs.

CANCEL] Cancel Sent by an LU to terminate a partially sent
chain of FM data requests.

CHASE Chase Sent by the primary logical unit to be sure all
outstanding responsas have been received.

CLEAR Clear Is sent by the primary session control to resat
the data traffic subtrees and FMSs in the pri-
mary, secondary and boundary function.

DACTLU| Deactivate Is sent from a SS5CP to a SLU to end the

Logical Unit session.

DACTPU| Deactivate Is sent to end the session between SS5CP and
Physical Unit the SPU.

Lustat| Logical Unit Used by one LU to send information to its
Status session partner.

NOTIFY| Notify Sent after a valid ACTLU has been received or

whenever a power On/0ff status change.

RECFMS| Record Formatted| This is the format of the Status Information
Maintentance Counters sent from a SPU to the SS5CP wthen the
Statistics SSCP requests an Error Log, or on an overflow.

REQ~ Request Sent by the SPU to request the host to deacti-

DISCONT| Discontact vate all of the se2condary SHA/SDLC sessions,
and, (on a nonswitched connection only) repoll
the secondary with a SHRM command.

REQMS Request Mainte- Requests the SPU to transmit maintenance
nance Statistics| statistics for the resource indicated by

the network address.

RTR Ready To Sent by the secondary logical unit to notify
Receive the primary logical unit that the printer

session is now ready to receive.

SDT Start Data Is sent by primary session controi to complete
Traffic a Data Traffic Recovery or initialization

sequence.

SHUTC Shutdown Sent by the secondary to indicate that it is in
Complete the shutdown state (quiesced).

SHUTD Shutdouwn Sent from the primary to request that the
secondary enter the shutdown state (quiesced)
as soon as cohvenient.

Signal| Signal Permits an expedited signal to be sent regard-
less of the status of the normal flou.

Unbind| Unbind Session Is sent from the PLU to the SLU to end a
session between them.

Figure 6-5. SNA Commands Supported by 3270 DSC Feature

Chapter 6.
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SNA RESPONSES SUPPORTED BY 3270 DSC
FEATURE

In SNA a response is a message unit
that acknouwledges receipt of a
request. The response consists of a
response header (RH), and sometimes a
response unit (RU), or both. There
are three types of SNA responses sup-
ported in 3270 DSC feature
communications:

. Positive Response (+RSP)
. Negative Response (-RSP)
U Isolated Pacing Response (IRP)

IRP is used by the Primary Logical
Unit and/or the Secondary Logical Unit
to send a pacing response when a
response to a request is not pending.

See the IBM Systems Network Architec—
ture Handbook Customer Service Divi-
sion, for a description of the
Response Headers.

3270 OPERATYIONS

This section describes how to perform
basic communication tasks when using
the IBM Displaywriter 3270 DSC Feature
licensed program. The functions of
the 3270 DSC Feature keyboard, the
TASK SELECTION menu sequences, the
PROGRAM DISKETTE TASK menu sequences
and the 3270 DSC feature communication
session are described.

This is not a complete operator's man-
ual. If further information is
needed, refer to the IBM Displavwriter
3270 Data Stream Compatibilitv Feature
Licensed Program Feature Operator's
Guide. »

KEYBCARD OPERATION

The following section describes the
operation of the workstation control
keys and the function keys for 3270
DSC feature mode. Also shouwn, is the
3270 basic keyboard layout.

3270 DSC FEATURE FUNCTION KEYS

The following keys are used in 3270
DSC Feature mode and function differ-
ently than in regular operating mode.
The numbers in Figure 6-6 reference
these keys.

1 PF Select. Press PF Select
along with the PF keys to
transfer operator input to the
application program.

10-21

22

23

24

25-31

32

33

Save. Causes the screen to be
stored in a document on a
diskette.

System Request (ALT + ATTN).
Tells the application code
that the Displaywriter 32790
DSC feature operator wants to
establish or end a session
with the application program.

Attention (ATTN). Tells the
host program that the 3270 DSC
feature wants to send some-
thing. This is accomplished
by sending the host a SHNA com-
mand.

Cursor Select (CURSR SEL).
Used to select fields as an
alternative to Selector Pen.

Clear (ALT + CURSR SEL).
Erases the screen and notifies
the application program.

Erase End of Field (ERASE
EQOF). Erases from thea cursor
location to the end of the
field.

Erase input (ALT + ERASE EOF).
Erases all unprotected data on
the screen.

Print. Used to print the
screen.

Program Function. Pressed
along with PF Select to trans-
far operator input to the
application program for proc-
ess.

Back Tab. Moves the cursor
back to the beginning of the
current or previous unpro-
tected field.

Insert Key. Allows characters
to be inserted at the current
cursor position.

Delete. Deletes the character
at the current cursor
position.

Program Function. Pressed
along with PF Select, trans-
fers operator input to the
application program for proc-
essing.

Duplicate (DUP). Used to
duplicate information in a
field.

Field Mark. Usad on an unfor-
matted screen to define the
end of a field.
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6-6. 3270 DSC Feature Basic K

Program Access 2 (PA2). Tell
the application program that
PA2 has been pressed.

Program Function. Pressed
along with PF select, trans-
fers operator input to the
application program for proc-
essing.

Reset. Restores the keyboard
after input inhibited, or to
end Insert Mode.

Program Function 24 (PF24).
Pressed along with PF Select,
transfers operator input to
the application program for
processing.

Device Cancel. Cancels an
unsuccessful Save or print
operation.

Program Function. Pressed
along with PF select, trans-
fers operator input to the
application program for proc-
essing.

Program Access 1 (PAl). Tell
the application program that
PAl has been pressed.

Program Function. pressed
along with PF select, trans-
fers operator input to the
application program for proc-
essing.

Cursor Right Double Speed. .

Moves the cursor to the right
two locations at a time.

Chapter 6.

46 45 43 44 41 40 39 38

eyboard

s 45 Cursor Left Double Speed.
Moves the cursor to the left
two spaces at a time.

46 Home. Moves the cursor to the

first unprotected location in
the display buffer.

3270 DSC FEATURE CPERATING MODE

Perform the following steps to enter

the 3270 DSC Feature Mode:

1. Turn Displavwriter power ON.

2. Load Volume 01 of Textpack & pro-
gram diskette; the TASK SELECTION
menu displavys.

3. Remove the Textpack 4 diskette
when the TASK SELECTION menu dis-
plays. (Omit this step if you
have combined tha Textpack 4 and
3270 DSC Feature diskettes on a
dual density diskette.)

4. Select Feature Tasks from the TASK

SELECTION menu. See Figure 6-7.
s ,

5. When Insert desired feature
diskette; press ENTER: prompts,
insert the 3270 DSC Feature
diskette, and press ENTER.

The TASK SELECTION menu is replaced by
a screen with a 4 in the system con-
nection field followed by a communi-
cation check message. See Figure 6-8.
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TASK SELECTION

11eM

Typing Tasks:

Create, Revise or Paginate Documents

Work Diskette Tasks:

Delete or Duplicate Decuments,

buplicate, Condense or

Erase/Initialize (Name) Diskette,

Print Index of Diskette Contents, Change
Document or Diskette Name, Recover Documents
Display or Convert Print-Only Documents
Program Diskette Tasks:

Default Formats, Duplicate Setups,

Printer and Work Station Description,
Duplicate and Erasc Program Diskctte
Feature Program Diskette Tasks

Create ond Update Combined Program Diskette
Spelling Tasks

Feature Tasks

Morge Tasks

Type ID letter to choose ITEM; press ENTER: #

Figure 6-7.

Textpack 4 TASK SELECTION

Menu

4Bs  communication check nnn

2-n01

Figure

6-8

6-8. 3270 DSC Feature Screen

(With Message)

ACCESSING 3270 DSC FEATURE MODE

The menu sequence used to enter 3270
DSC Feature mode is shown in
Figure 6-9 .

Establishing a 3270 DSC Feature Ses-
si10n

A 3270 DSC Feature session is a period
of productive communication between a
Displaywriter in 3270 DSC Feature mode
and a host computer. Once in 3270 DSC
Feature mode, a session is established
by establishing communications with
the host. The operator must perform
the sign-on or access procedure as
defined by the host application pro-
grammer.

SHITCHED LINE FACILITY: There are two
steps for establishing communications:

1. Dial the remote host; or ansuer a
call from the remote host.

2. Follow the application's specific

logon procedures.

NONSHITCHED (LEASED) LINE FACILITY:
Communication to the remote host is
automatic as soon as the first symbols
appear on the operator information
line. You must still perform the
application's specific logon proce-
dures.
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POR

INSERT IPL PROGRAM DISKETTE

TASK SELECTION MENU

TYPING WORK PROGRAM SPELLING FEATURE
TASKS DISKETTE DISKETTE TASKS TASKS
3270 DSC
FEATURE
FRAME
Figure 6-9. 3270 Feature Task Menu Sequence

3270 DSC Operator Information Line

The 3270 DSC Operator Information Line
(Figure 6-10) appears at the bottom of
the blank screen in 3270 DSC mode.

The first three fields (ABC) in the
Operator Information Line are the Sys-
tem Connection Indicators. These
indicators describe the status of the
Displavuriter with the host.

The next field (D) in the Operator
Information Line displays the Remind-
ers and Input Inhibited messages.
When messages appear in this field,
input is inhibited. The messages
explain what operator action can be
taken to reset the keyboard.

Chapter 6.

Field (E) is the Numeric Lock Indica-
tor. When this indicator is on, it
indicates that numeric lock is active.

Field (F) is the Insert Mode
Indicator. When this indicator is on,
the display is in insert mcde.

Field (G) is the Printer Connection
Indicator. This indicator shows if
the printer is connected and indicates
if screen print is authorized.

Figure 6-11 describes all the fields
in the Operator Information Line, and
all the symbols or messages that can
appear in those fields.

3270 Data Stream Compatibility Feature 6-9
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. Numeric Lock Printer Connection
Sys?em Connection Indicator Indicator (G)
Indicators (E)
(A,B,C) Insert Mode
Reminders and Input Indicator
Inhibit Messages (F)

(D)

Figure 6-10, 3270 DSC Feature Operator Information Line

Field Symbol or Message Definition
A 4 Displaywriter is in 3270 DSC Feature
mode.
B B Command sequence has been completed for
the display session.
(blank) Command sequence has not been completed
for the display session
C (blank) "Displaywriter is not communicating
nith a host.
? Displaywriter is communicating with the
host but is not using & host program.
p The display is connected to the
control program system operator.
II The display is connected to your
application program job.
ABC ==> Displaywriter message is waiting.
(Blinking) Press MSG key.
D 3270 Operator Messages| Reference the IBM 3270 DSC Feature
Operator's Guide.
E NUM Indicates that numeric lock is active.
F A\ Indicates the display is in insert mode
G (blank) Screen print not authorized.
O Indicates screen print not authorized.
D—. Indicates screen is printing.

Figure 6-11. 3270 DSC Feature Operator Infermation Line Symbols and Messages.
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INSERT IPL PROGRAM DISKETTE

TASK SELECTION MENU

TYPING WORK PROGRAM SPELLING FEATURE
TASKS DISKETTE DISKETTE TASKS TASKS
TASKS TASKS
PROGRAM 3270
DISKETTE PROGRAM DISKETTE
TASKS TASKS
3270 DSC MODEM & LIKNE
FEATURE SETUP DESCRIPTION

3270 PRINTER
SETUP MENU

Figure 6-12. 3270 Program Diskette Tasks

ACCESSING THE 3270 DSC FEATURE PROGRAM
DISKETTE TASKS

The menu sequence used to access the
3270 DSC Feature Program Diskette
Tasks is shouwn in Figure 6-12.

TERMINATING THE 3270 TASK

Press the END key to end the 3270 Fea-
ture DSC session normally. The task
will end immediately if a LU to LU
session is not active. RESET or END
will display if an LU to LU session is
active (the operator has not logged
off). 1In this case you must press END
a second time to end the task and
return to the TASK SELECTION menu.

The DISC key causes an immediate end
to communications with the host.You
must still press END to end the task.
DISC should be used only as advised by
the communication network coordinator.

Menu Sequence

CREATING OR REVISIMNG THE 2270 SETUP

The 3270 communication setup is
defined to interface specifically with
the individual host. To create or
revise the communication setup, choocse
create or Revise Sztup from the 3270
PROGRAM DISKETTE TASKS. The 3270 CRE-
ATE OR REVISE menu appears

(Figure 6-13).
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thg Setup | | |
ppoeps) | | fkyb 1 |
CREATE OR REVISE SETUP

YOUR POSSIBLE
11EM CHOICE CHOICES

o

Physical Unit 1D 00000

Keyboard ID 1~ 999

Data Trace Feature 1 1 = short 2 = Long
Humerie Lock 2 1= yes 2 = o

LRI

3270 Printer Use 3

L)

When finished with this menu, press ENTER.

Type ID letter to choose ITEM; press ENTER: m

6-13. 3270 CREATE OR REVISE
SETUP Menu

Figure

Options on this menu are:

. Physical Unit ID. A special code
that identifies the 3270 DSC Fea-
ture Displavwriter to the host.
The ID is supplied by the system
programmer.

. Keyboard ID. Specifies the key-
board layout active when in 3270
DSC Feature mode and the 3270
character set to be used.

. Data Trace Feature. Specifies the
amount of transmission data that
is to be saved for diagnostic pur-
poses. The short form records
more PIUs but some will be abbre-
viated. The long form records
fewer PIUs but none are abbrevi-
ated. The amount is supplied by
the system programmer.

. Numeric Lock. Determines whether
or not input is inhibited if vou
key in a character other than a
number, a minus sigh, or a decimal
point in a display field specified
as Numeric Only by the host appli-
cation programmer.

. 3270 Printer Use. Specifies which
one of the following four 3270
printer support modes will be in
effect during the 3270 DSC task:

Screen Print. Operator- or
host-initiated printing of the
display screen via the Print
key or a write command.

Host. Only host applications
initiating remote (LUl or LU3)
sessions with the 3270 DSC
printer allowed.

Screen Print and Host. Both
Screen Print operations and
Host printer sessions allowed.

None. HNeither Screen Print
operations or Host printer
sessions allowed.

3270 DATA STREAM COMPATIBILITY FEATURE
MODEM AND LINE DESCRIPTICN

The 3270 DSC Feature Modem and Line
Description is setup to interface spe-
cifically with the individual host.

To create or revise the Modem and Line
Description choose Crgate or Reviea
Modem and Lina Descriplion from the
3270 PROGRAM DISKETTE TASKS menu. The
3270 MODEM AMD LINE DESCRIPTION menu
appears (Figure 6-14).

Chg Description | |
PROGDS | | | | [T |
MODEM AND LINE DESCRIPTION
YOUR POSSIBLE
pe] ITEM CHOICE CHOICES
a Modem Port 1 1 = Port 4 2 = Port 4A
3 = Port 4B
b Network Facility 1 1 = Switched 2 = Dedicated
3 = Switched Backup
c SDLC Link Address
d Continuous Corrier 2 1 = Yes (Dedicated only) 2 = No
e  Bit Clocking 2 1 = Business Machine Clock
2 = Modem Clock
£ Half speed 2 1= Yes 2= No
9 NRZI Encoding 2 1= Yes 2 = Ne
h Ansuer Tone Generation 2 1 = Yes (Switched only) 2 = No
i End With REGDISCONT 2 1 = Yes 2 = No
When finished with this menu, press ENTER.
Type ID letter to choose ITEM; press ENTER: n
: !
Figure 6-14. 3270 MODEM AND LINE

DESCRIPTION Menu

The system programmer uses the IBM
Displaywriter Svstem 3270 DSC Feature
Host Attach Proaramming Guide to
obtain the information to setup the
modem and line description.

communication systam Error Messaces

The SHA/SDLC protocol errors are pre-
sented to the 3270 operator in the
form of numbers displaved on the Oper-
ator Information Line. Thase errors
also cause the keyboard to lock. The
communication system error meszages
may be referenced in the IBM 3270 Dats
Stream Compatibility Feature Opera-
tor's Guide.

Program Check Error Hessagss

Program check error messages are dis-
plaved to the 3270 operator on the
Operator Information Line in numeric
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form. These errors cause the keyboard
to lock. The program check error mes-
sages may be referenced in the IBM
3270 Data Stream Compatibility Feature
Operator's Guide.

USING 3270 REQUEST TASKS

While in 3270 mode, pressing the
REQUEST key causes the 3270 REQUEST
TASKS menu (Figure 6-15) to appear.
The communication link to the host is
maintained in request mode and updates
to the 3270 mode display buffer may
occur. You may then perform the fol-
lowing functions:

. Naming a document for 3270 Save
U Naming a document for 3270 Print

. Requesting the 3270 Printer
Requests Menu

Performing a 3270 Save

Peform the following steps to save the
information on a 3270 DSC Feature dis-
play screen:

1. Press REQUEST while in 3270 DSC
mode. The 3270 REQUEST TASKS menu
displavys.

2. Choose Nama Document for 3270 Save
from the 3270 REQUEST TASKS menu
(Figure 6-15).

3. Ubhen Type Document Mam2 prompts,
type the name of the existing doc-
ument to which the information is
to be added, then press ENTER.

4. When Type Diskette Nam2 prompts,
type the name of the diskette that
contains the document, then press
ENTER.

5. The Displayuriter returns automat-
ically to the 3270 DSC Mode
screen.

6. Press the SAVE key.

Once you have named a save document,
you may use the SAVE key repeatedly to
add to that document.

Chapter 6.

3270

3270 | | |
pskoo1] |sEsston I | lkyb 1 |
2270 REDUEST FASKS

o

1TEM
Textpack Request Tasks
Hame Document for 2270 Save

Nome Document for 3270 Print
3270 Prainter Requests

aev e |

Type 1D letter to choose ITEM; press ENTER: n

Figure 6-15. 3270 REQUEST TASKS Menu

Naming a 3270 Print Document

1. Press REQUEST while in 3270 DSC
mode. The 3270 REQUEST TASKS menu
displays.

2. Choose MNam2 Documrent for 3270
Print from the 3270 REQUEST TASKS
menu (Figure 6-15).

3. When Type docunznt nama; press
EHTER: prompts, type the name of
the document to printed and press
ENTER.

4. When Typa diskatte namo; pross
EHTER: prompts, type the name of
the diskette the print document is
stored on and press ENTER.

Once the new 3270 print document
is named, the currently openad
3270 print document is closed
after the current print buffer is
written to diskette. The new 3270
print document is opened when the
next print operation is performed.

3270 Printer Requecsts

This option allows the operator to
specify the 3270 DSC logical printer
parameters, change the 3270 Print
Destination, reprint tha LU3 printer
buffer, and interact with the host
from an LUl session. This option will
not be available if the operator has
specified 3270 Printer Use = MNone in
the 3270 DSC CREATE OR REVISE SETUP
Menu.

One of two 3270 PRINTER REQUESTS menus
appear once this option is selacted.
One menu wWill contain options a
through i. This menu is shown if the
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logical printer is not in session or
is bound in a LU3 session. See
Figure 6-16.

The second menu contains options a
through 1 and is presented if the log-
igal printer is bound in an LUl ses-
sion.

3270 | | |
pskony | |sEss10M | | jkeb_1 |
3270 PRINTER REQUESTS
YOUR POSSIBLE
1D 1tEM CHOICE CHOICES
a 3270 Print Destination 1 1 = Printer 2 = Diskette
3 = Printer and Diskette
4 = None
b Lines per Inch 1 136 LPI 2 =38 LPe
c Line Spacing 1 1 = Single 2 = Double
d Maximum Page Length 1 1- 99
e Maximum Print Position 132 1 =132
£ Compress Pitch 3 1212 2z 15 3 = No
9 Compress Line Spacing 2 1= Yes 2 = No
h Form feed
t Reprint Buffer
3 PAL
k PAZ
1 Cancel Print
When finished with this menu, press ENTER.
Type 1D letter to choose ITEM; press ENTER: n
Figure 6-16. 3270 REQUEST PRINTER

TASKS

The following options are available on
these menus:

. 3270 Print Destination. Specifies
. the destination of host-initiated
3270 DSC print output.

. Lines Per Inch. Speciifes the

number of lines per inch to print.
. Line Spacing. Specifies line den-
sity.

. Maximum Page Length. Specifies
the maximum page length of a
printed page.

U Maximum Print Position. Specifies
the maximum print position of a
printed line.

] Compress Pitch. Allows the opera-
tor to select an alternate pitch.

Note: The 3287 printer only
prints in 10 pitch.

. Compress Line Spacing. Allows the
operator to specify whether or not
to condense the pring output by
overriding the host-specified
lines per inch setting during LUl
printing.

U Form Feed. Used to eject the form
currently in the printer and

6-14

advance the forms until the first
print line of the next page is
reached. This option is ignored
if the Print Destination is
diskette.

. Buffer Reprint. Allows the opera-
tor to reprint the data stored in
the printer buffer. This option
is ingored if the Print Destina-
tion is diskette.

L PA1. Allows the operator to send
the PAl (Program Attention) key to
the host. This option is only
valid when the printer is bound in
an LUl session.

. PA2. Allows the operator to send
the PA2 (Program Attention) key to
the host. This option is only
valid when the printer is bound in
an LUl session.

. Cancel Print. Allows the operator
to terminate the current print
operation. This option is only
valid when the printer is bound in
an LUl session.

3270 DSC Feature Link Status Field

The 3270 Link Status Field is a 20
character field which displays while
using the 3270 Request Tasks. The
field describes the modem, line and
display session status (see

Figure 6-17).

Py
Link Status Field ~

|
3270 REQUEST TASKS

Textpock Request Tasks

Name Document for 3270 Save

6-17. 3270 Link Status Field

Figure

Figure 6-18 summarizes the 3270 Link
Status Field messages and their
relation to the communication link.

IBM Displavwriter Communications Service Manual



LINK STATUS

3270 STATUS

MESSAGE
DTR Off (blank)
DTR On and DSR Off READY
DTR and DSR On CONNECTED
SDLC Link Active ON-LINE
(See Note 1)
SNA Session Active SESSION

(See Note 2)

Noteso

1. Indicates after an SDLC link has

been established

Response Mode (NRM).

in the Normal

2. Indicated that a successful BIND
of the Logical Unit (LU) has oc-

curred.

Figure 6-18. 3270 Link Status Field

Messages

Chapter 6.
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CHAPTER 7. ELECTRONIC DOCUMENT DISTRIBUTION

EDD OVERVIEHW

The Electronic Document Distribution
(EDD) communications feature is a
batch-oriented, foreground
application. The Displaywriter with
the EDD feature supports communi-
cations at speeds up to 9600 bps (43800
bps over switched lines).

With EDD, Displayuriter is compatible
with the IBM Distributed Office Sup-
port System Program Product (DIS0SS),
and other Displaywriters. The
Displayuriter will also communicate
with other products that use DCA Level
2 or 3 text and records data streams,
the Document Interchange Architecture
iDIA; and Converged SNA LU Type 6 pro-
ocols.

EDD_OPERATING MODES

EDD supports three operating modes:

U Document Distribution. Provides
the Displaywriter with the capa-
bility to distribute documents to
network terminals, to obtain docu-
ments distributed to it from other
terminals, to obtain distribution
information, and to cancel deliv-
ery of documents.

This mode also enables the user to
change the Sign_0On or personal
document passwords stored in the
distribution node. An automatic
"obtain all"™ option and option
menus are used to obtain
non—-personal, personal, and status
documents.

. Document Distribution plus Library
Services. Provides the
Displaywriter with the capability
of distributing documents from
diskette or library, filing a doc-
ument or document profile in the
library, obtaining documents from
other terminals or the library, to
obtain distribution information,
and deleting documents stored in
the library.

This mode also has the ability to
perform a library search, cancel
document delivery, and to remotely
change Sign_0On or personal docu-
ment passwords in the distribution
node.

. Document Exchanae. Provides the
capability to exchange documents
and messages with another
Displaywriter or any other compat-

Chapter 7.

ible terminal which supports EDD
protocols and data streams.

A queue consisting of up to 20 docu-
ments or commands is provided for all
modes. The queue can be set up or
modified prior to establishing the
communication link or while online.

The queue and associated session
options can be temporarily saved on
the EDD program diskette to allouw the
operator to return to another fore-
ground task. The queue and session
options will automatically be rein-
stated when the EDD task is accessed.

All documents are sent from the
diskette or the library and received
documents are recorded on a diskette.
An option allowing tha operator to

queue the documents to print can be
used after receiving the documents.

EDD EQUIPMENT REQUIREMENTS

The necessary equipment to operate
EDD, besides the EDD licensed program,
is listed belouw.

1. 320K processor storage (memory)
size (Model A06/B06)

2. Single Diskette Drive

3. Communications Adapter.

EDD ADAPTER CARD QPERATIONS

The communications adapter card can
operate at speeds up 9500 bits per
second on a leased line. During a
SDLC session the adapter does the fol-
lowing things:

. Generates and recognizes flags

. Performs Cyclic Redundancy Check-—
ing (CRC)

. Performs the DMA function

. Performs zero-bit—-insertion and
deletion

. Performs Idle detection
U Performs Abort detection
. Peforms address compare on receive

L4 Detects DMA overrun and underrun
errors

J Detects framing errors

Electronic Document Distribution 7-1



Figure 7-1. EDD Basic Keyboard

. Detects Clear-to-Send errors

[ Detects Receive Interrupt Overrun.

EDD QOPERATIONS

This section describes how to perform
basic communication tasks when using
the IBM Displaywriter EDD licensed
program. The functions of the EDD
keyboard, the TASK SELECTION menu
sequences, the PROGRAM DISKETTE TASK
menu sequences and the EDD communi-
cation session are described.

This is not a complete operator's man-
ual. If further information is
needed, refer to the IBM Displaymriter
System Electronic Document Distrib-
ution Operator Reference Guide.

KEYBOARD OPERATION

The following section describes the
operation of the work station control
keys and the function keys for EDD
mode. Also shown, is the EDD basic
keyboard layout.

EDD FUNCTION KEYS

The following keys are used in EDD
mode and function differently than in
regular operating mode. The numbers
in Figure 7-1 reference these keys.

1 Delete (DEL). Used only in Com-
mand Queue menu processing.

7-2 IBM Displaywriter Communications

2 Move. Used only in Command Queue
menu precessing.

3 Communication Start. Used to
start an EDD session or to
restart a suspended EDD session.

4 Job Cancel (JOB CANCL). GOnly
valid when SESSION is displayed
in the Link Status Field and the
Transmission Indicator Field con-
tains either SEND or RECEIVE. The
current send or receive document
will be terminated.

5 Hold (HOLD). Used to suspend an
EDD session. Valid only when SES-
SION i1s displaved in the link
status field.

6 End (END).
ground task.

7 Disconnect (DISC). Used to begin
termination of an EDD session.
Session terminates when the cur-
rent sending command completes.
If pressed again during termi-
nation, the local terminal
disconnects and drops DTR.

Used to end a fore-

TASK SELECTION MENU SEQUENCES

Perform the following steps to enter
the EDD Mode:

1. Turn Displavwriter power ON.
2. Load Volume 01 of Textpack & or 6

prooram diskette; the TASK
SELECTION menu displays.

Service Manual



POR

|
INSERT IPL PROGRAM DISKETTE

TASK SELECTION MENU

TYPING WORK
TASKS DISKETTE

PROGRAM
DISKETTE

Figure 7-2. EDD Mode Menu Sequence

3. Remove the Textpack & or 6
diskette when the TASK SELECTION
menu displays. (Omit this step if
you have combined the Textpack %
and EDD diskettes on a dual densi-
ty diskette.)

4. Select Feature Tasks from the TASK
SELECTION menu. See Figure 7-3.

5. When Insert desired feature
diskette; press ENTER: prompts,
insert the EDD Feature diskette,
and press ENTER.

The TASK SELECTION menu (Figure 7-3)
is replaced by the DOCUMENT DISTRIB-
UTION SETUP SELECTION menu

(Figure 7-4), if the previous session
preparation has not been saved, or the
SESSION SUMMARY menu. (See

Figure 7-5).

This is the menu sequence used to
enter EDD mode ( Figure 7-2 ).

PRODSK| | | | lxeb 3
TASK SELECTION

LTEN
Typing Tasks:
Create, Revize or Paginate Documents
b Work Diskette Tasks:
Delete or Duplicate Documents,
Duplicate, Cendense or
Erase/Initialize (Name) Diskette,
Print Index of Diskette Contents, Change
Document or Diskette Name, Recover Documents
Display or Convert Print-Only Documents
c Program Diskette Tasks:
Default Formats, Duplicate Setups
Printer and Work Station Description,
Duplicate and Erase Program Diskette
Feature Progrom Diskette Tasks
Create and Update Combined Program Diskette
Spelling Tasks
Feature Tasks
Key To Print Task
Merge Tasks

PN

Type 1D letter to choose ITEM: press ENYER: n

7-3. Textpack & TASK SELECTION
VMenu

Figure

Chapter 7.

SPELLING
TASKS

FEATURE
TASKS

|
SETUP
SELECTION

SESSION
SUMMARY
MENU

Communicatson | |
£20GDs | | | | |kyp 1 |
ROCUMENT DISTRIBUTION SETUP SELECTION

1D SETUP NAME

MyMail
sidrl
(Unused)
(Ynused)
(Unused)
(Unused)
(Unused)
tUnused)

« TO4mnOOOTY

Save Session Preparation and
Go to Task Selection

i Go to Task Selection

Type 1D latter to choose ITEM; press ENTER:

Figure 7-4. EDD SETUP SELECTION MEHU

Communication { | |
syspis| i | | |kyb 1 |
SETUP: MyMail (DD) ATTENDED signonid

When ready to communicate, press COMM START.
To display or change command queue or session options, press REQST.

Figure 7-5. EDD SESSION SUMMARY MENU
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ESTABLISHING AN EDD SESSION

All EDD sessions are established by
the operator pressing the Comm Start
key while the EDD SESSION SUMMARY menu
is displayed.

For leased line sessions, pressing the
Comm Start key is the only action
required. If the communication link
fails the message Unsucessful link
establishment. Press COMH START to
retry. (C1l3) will be displaved.

For switched line sessions, pressing
Comm Start will cause "READY" to be
displaved in the Link Status subfield
of the SESSION SUMMARY menu. At this
time the operator may dial the remote
station or answer incoming calls from
the remote station. If auto answer is
supported by the modem, incoming calls
will be answered without operator
intervention.

ESTABLISHING AN X.21 EDD SESSION

In an X.21 environment, when the oper-
ator presses Comm Start and the net-
work is available, the operator is
prompted to press Call or Direct Call.

If Call is pressed, the operator will
see the following prompt: Type network
raquast; press EMTER: (if a default
number or request is available, the
number or request will be displayed).
After ENTER has been pressed the X.21
network is requested to establish the
session.

If Direct Call is pressed, the X.21
network is requested to establish the
sossion without the operator inter-
vention.

For both X.21 modes, a message Netuwork
Problem: Timeout ZZ will be displayed
if the call request is unsuccessful.

TERMINATING A SESSION

EDD sessions may be terminated by the
operator or the system.

The operator terminates the session by
pressing the DISCONNECT key. SESSION
is displaved blinking in the Link Sta-
tus Field until a command boundary is
reached, then the session terminates
and the Link Status Field is blanked.
The operator then presses the END key
to display the Setup Selection Menu.

The Displaywriter terminates the ses-
sion when any of the following condi-
tions occur: :

In unattended mode on a switched
line; neither partner has any more

to send or an SNA or SDLC timeout
occurs.

The remote station disconnects.
The modem drops Data Set Ready.

An unrecoverable error occurs.

PROGRAM DISKETTE TASKS

Document Distribution Program Diskette
tasks are used by the orerator to cre-
ate or revise communication setups,
modem and line descriptions, and dis-
tribution lists.

Perform the following steps to enter
the EDD program diskette tasks:

1. Turn Displayuriter power ON.

2. Load Volume 01 of Textrack 4 or 6
program diskette; the TASK
SELECTION menu displays.

3. Remove the Textpack 4 or 6
diskette when the TASK SELECTICN
menu displays. (Omit this step if
vou have combined the Textpack and
EDD diskettes on a dual density
diskette.)

4. Select Progran Diskette Tasks from
tha TASK SELECTION menu. (See
Figure 7-3.)

5. Insert the EDD feature diskette
and press enter.

6. The DOCUMENT DISTRIBUTION PROGRAM
DISKETTE TASKS menu (Figure 7-6)
will be displayed. From this menu
the operator can select options to
create or ravise EDD setups, modaem
and line descriptions, or distrib-
ution lists.

The menu sequence to access the EDD
program diskette tasks is shown in
Figure 7-7.

PROGDS 1 | | |exe_ 2 1
DOCUMENT DISTRIBUTION PROGRAM DISKETTE TASKS

1D  I1IEM

a  Create or Revise Communication Setup
Create or Revise Modem or Lipe Description
Create or Pevise Stored Distribution List

Duplicate Machine Setup
Duplicate Program Diskette
Erase Program Diskette

“0a 00

g Go to Task Selection

Type ID letter to choose ITEM; press ENTER: n

Figure 7-6. EDD PROGRAM DISKETTE
TASKS SELECTION lenu
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POR

I
INSERT IPL PROGRAM DISKETTE

TASK SELECTION MENU
TYPING WORK PROGRAM SPELLING FEATURE
TASKS DISKETTE DISKETTE TASKS
TASKS TASKS
PROGRAM DOCUMENT DISTRIBUTION
DISKETTE PROGRAM DISKETTE
TASKS TATKS
CREATE OR MODEM & LINE CREATE OR
REVISE SETUP DESCRIPTION REVISE STORED
DISTRIBUTION
LIST
COMMUNICATION PORT MODEM DISTRIBUTION
SETUP & LINE LIST
DESCRIPTION
X.21 NETHORK
NETWORK DOCUMENT OPTIONS
DOCUMENT EXCHANGE
DISTRIBUTION SETUP
SETUP

Figure 7-7. EDD Program Diskette Menu Sequence

Chapter 7.
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EDD SESSION SUMMARY FRAME

The Session Summary Frame is displayed
during the EDD communication session.
Information about the session is
available to the operator during the
session. New information is added at
the bottom of the Session Summary. The
session information may be viewed
using the cursor_up (4), cursor down o
), boundary up (%), and boundary doun
(/) keys.

Communication | | |
EDDISK} | | |Kyb 1 |
SETUP: Practice ATTENDED Matthews | 77864
SETUP: Practice ATTENDED Matthews | 77864
When ready to communicate, press COMM START.
To display or change command queue or session options, press REQST.
Figure 7-8. EDD SESSION SUMMARY Frame

These are some of the significant
fields on the SESSION SUMMARY MENU:

. Context Field. Displays "COMMUNI-
CATION"

U Data Set Name Field. Displays the
name of the current data set in
use if summary to diskette is
selected.

. communication status field. Con-

tains the link status field

(Figure 7-9) and the transmission

indicator field. The transmission

indicator field displays "SEND"
when sending documents or commands
and "RECEIVE" when receiving docu-
ments or commands.

. Setup/Task Field. Displays the
name of the active communications
setup.

. Attended/Unattended Mode Field.
Displays the current state of the
session.

L User ID Field. Displays the local
address or local session ID in use
and the last session partner ID or
node ID if ID's were exchanged.

L Window Viewport.. Displays the
session summary information.

L Information Text Lines. Used to
prompt the operator with informa-
tion on starting the session,
changing the command list, or
changing the session options.

. Prompt Line. Used by the operator
to enter responses to the informa-
tion lines.

° Message Line. Displays immediate
and queued messages.

LINK STATUS LINK STATE
MESSAGE
(blank) DTR off
Ready DTR on and DSR off
Calling placing call
(X.21 only)
Connected DTR on and DSR on
On-line SDLC link active
Session SNA session active
(session termination
in progress if
blinking)
Holding hold state entered
(blinking)
Figure 7-9. Link Status Field

COMMUNICATIONS SESSION

The process of establishing a communi-
cations link begins when the operator
presses COMM START. The communi-
cations session is composed of three
layers:

. SDLC.
tocol

. SNA. Defines the transportation
level sessions

Defines the link level pro-

. DIA. Defines the document inter-
change session

SYNCHRONOUS DATA LINK CONTROL

The Displaywriter EDD feature uses
Synchronous Data Link Control (SDLC)
for data transmission. SDLC is a dis-
cipline for serial-by-bit information
transfer over a data communication
channel.
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SDLC Transmission Frame For further explanation of SDLC proto-
col see the IBM Svstems Hetwork Archi-
tecture Handbook Customer Service

All SDLC transmission frames have the Division.
same format. Each frame is made up
of:

. A beginning flag (F) that indi-
cates the beginning of the frame.

. An address (A) field that identi-
fies the secondary station that is
sending (or is to receive) the

frame

. A control (C) field that specifies
the purpose of the particular [ [ Asors [ Comal | totormatin Foa (/s [ | = |
frame

L An optional information (I) field
that contains information data

. A frame check sequence (FC) field

that enables the r‘e(_:ei\_ling station THO ’ THY I DAF I OAF l SNF RHO I aH1 l RH2 RUG-n
to check the transmission accuracy
of the frame Transmision

a) po q
Header Header Header
{Bbytes) (3 bytes) {0-n bytes)

. An ending flag (F) that signals
the end of the frame.

Path ion Unit

Figure 7-10 shows the SDLC trans-
mission frame. Figure 7-10. SDLC Transmission Frame
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SDLC Commands Supported by EDD command. Figure 7-11 lists and
describes the SDLC commands supported

In SDLC, a transmission frame that is in EDD communications.

received by a secondary station is a

ABBREV. COMMAND DEFINITION

RR Receive Ready Supervisory polling frame valid in NRM only

RNR Receive Not Supervisory polling frame valid in NRM.only
Ready

DISC Disconnect Unnumbered mode setting frame that signals a

logical disconnect, and if appropriate,
performs a physical disconnect of the link.

SNRM Set Normal Unnumbered mode setting frame that places
Response Mode the secondary station into NRM. Valid in
both NRM and NDM.

TEST Test Unnumbered frame used to solicit a TEST
response including an optional information
field.

XID Exchange Station| Unnumbered frame used to solicit an XID

Identification response wich provides station identification

of the addressed secondary station. Valid
in both NRM and NDM.

I-frame|Information A numbered frame containing information data

Figure 7-11. SDLC Commands supported by EDD
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SDLC Rasponses Supported by EDD

In SDLC, when a transmission frame is

frame is a response. Figure 7-12

lists and describes the SDLC responses

received by a primary station the

supported in EDD communications.

ABBREV.] RESPONSE NAME DEFINITION
RR Receive Ready Supervisory response frama valid in HRM only
RHR Receive Not Supervisory response frame valid in NRM only
Ready
UA Unnumbered Unnumbered frame that signals acceptance of
Acknouwledgment of SNRM or DISC command received by the
secondary station

DM Disconnected Unnumbered frame sent by the secondary

Mode station to signal that the secondary is in
disconnected mode.

FRMR Frame Reject Unnumbered frame sent by the secondary
station to signal that the secondary detacted
a problem in a frame received with a valid
FCS. Types of FRMR supported are:

Type 01. Invalid or non-implemanted command
received.

Type 03. Invalid I-frame attached to
command received.

Tvpe 08. Tha receivaed (HR) sequance count
is out of rango. :

TEST Test Unnumbered frame used by the secondary
station to echo the primary's TEST command
frame, including any attached information.
Valid in both NRM and HNDM.

I-frame|j Information A numbered frame containing information data
XID Exchange Station| Unnumbered frame used to respond to the
Identification secondary station's identification. Valid
in both NRM and NDM.

Figure

7-12. SDLC Responses Supported by EDD

Chapter 7. Electronic Document Distribution
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SYSTEMS NETWORK ARCHITECTURE

A Displayuwriter operating with EDD
uses the Converged LU (LU_C) subset of
IBM Systems Network Architecture to
support communications betwean two DIA
processes. The Displavuriter will
appears as a Logical Unit (LU) 6 and a
Converged Physical Unit Type 2.1.
Printers attached to the Displayuriter

appears as Converged Phical Units Type
% and 5. In a LU-LU session the
Displaywriter using the EDD feature
will use a Function Manager Profile 19
and a Transmission Subsystem Profile
7.

For a dascription of SNA see the IBM
Svystems Network Architecture Handbook
Customer Service Division.

COMMAND] COMMAND NAME DEFINITION
ABBREV.
ACTLU Activate Logical|Requests session activation betwean SSCP
Unit and SLU
ACTPU Activate Requests session activation between the SSCP
Physical Unit and the SPU.
BIS Bracket Initi- Used to indicate that a half session has no
ation Stopped intention of initiating a new bracket.
Bind Bind Session Used to activate a session between LUs.
CINIT Control InitiatelUsed by the SSCP to request the PLU to activate,
via the bind command, an LU session with a SLU.
INIT- Initiate~Self Sent to request the SSCP to authorize and assist
SELF in the initiation of a LU-LU session.
DACTLU| Deactivate Is sent from a SSCP to a SLU to end the
Logical Unit session.
DACTPU] Deactivate Is sent to end the session between SSCP and
Physical Unit the SPU.
Lustat| Logical Unit Used by one LU to send information to its
Status session partner.
NOTIFY| Notify Used to send session status from SSCP to SLU
REQ- Request Sent by the SPU to request the host to deacti-
DISCONT| Discontact vate all of the secondary SHA/SDLC sessions,
and, (on a nonswitched connection only) repoll
the secondary with a SNRM command.
RECFMS| Record Formatted|Provides the mechanism for reporting maintenance
(Typeld)| Maintenance statistics between products.
Statistics
RTR Ready To Sent by first speaker to indicate that bidder
Receive is now allowed to iniate a bracket.
Signal} Signal Permits an expedited signal to be sent regard-
less of the status of the normal flow.
Unbind| Unbind Session Is sent from the PLU to the SLU to end a
session between them.
Figure 7-13. SNA Commands Supported by EDD
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SNA Responsas Supported by EDD

In SNA a response is a message unit
that acknouledges receipt of a
request. It consists of a response
header (RH), and sometimes a response
unit (RU). There are three types of
SNA responses supported in EDD commu-
nication:

D Positive Response (+RSP)
. Negative Response (-RSP)
U Isolated Pacing Response (IPR).

IPR is used by the Primary Logical
Unit and/or the Secondary Logical Unit
to send a pacing response indicator
when a response to a request is not
pending.

See the IBM Systems Network Architec-
ture Handbook Customer Service Divi-—
sion, for a description of the
Response Headers.

SNA Sense Codes

The Displaywriter EDD feature will
return the following sense codes as
device specific (user) data:

FMH7 Responses.

X'10086006' unrecognized command code
X*'10086021' unsupported TPN
X'10086031' wunsupported PIP
X'10086034" conversation type
mismatch
X'10086041" wunsupported sync check
point
X'10086042" unsupported restart
level

Unbind Responses.

X'1008200E' invalid concatenation

indicator

X'10084001' invalid FMH type

X'10084002' inactivity timeout

X'10086000' FMH length not correct

X'10086009" invalid fixed parameter
length

X'10086040' invalid sync check

point level

DIA CHARACTERISTICS

Three basic modes of DIA processes are
supported by Displaywriter:

. Document Exchange
U Document Distribution

. Document Distribution plus Library
Services

Chapter 7.

The following support rules apply to
all DIA processes:

o Only Function Sets Two, Five, Sev-
en, Eight, and Ten are supported.

. The DIU ID for Displayuriter is
always X'6580'. Format Two is the
only supported DIU ID.

U Recovery is supported at the DIU
level only.

] Encryption is not supported.

. Commands and operands other than
Format One will cause the command
in the DIU to be rejected.

. Only Type One and Two DIU suffixes
are supported.

. Displaywriter supports tha receipt
of back—-to-back DIUs only in the
case where the first DIU contains
an NRR command. The NRR commands
supported are SIGN_ON, ACKNOWLEDGE
and SIGN_OFF.

. Optional operands not supported by
Displavuwriter are not processed.

The Displayuwriter supports the inter-
change of three types of documents.

L Final Form (L2DCA)
o Revisable Form Text (L3DCA)

o WP Information Files (Records)

DIA Coimands

The IBM Displaywuriter EDD feature sup-
ports the following DIA commands:

Document Distribution and Document
Distribution plus Library Servicas HMod
es

. Sign_On

. Request_Distribution

. Obtain

° List

. Set_Control_Value

. Cancel_Distribution

. Acknowledge

. Sign_off

. Deliver

Document Distribution plus Library
Services Mode

L Retrieve

Electronic Document Distribution 7-11



. Delete . Sign_0On

. File . Deliver
. Search L Acknouledge

Document Exchange Mode [ Sign_Off
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CHAPTER 8.

3270 DSC AND EDD COMMUNICATIONS DIAGNOSTICS

Note: Since 3270 DSC and EDD diagnos-
tics are interchangeable, both are
covered in this chapter. The term EDD
should be substituted for 3270 when
running EDD diagnostics. All displays
used in the chapter are for 3270 DSC
diagnostics and will be replaced with
EDDddisplays when EDD diagnostics are
used.

INTRODUCTION

The communications diagnostic support
package for the IBM Displaywriter Sys-
tem consists of:

L Loadable Diagnositcs

. Maintenance Analysis Procedures

(MAPs)
. Online Diagnostics
L Customer Loadable Diagnhostics

U Customer Link Analysis Utilities
. Communication Link Analysis Guide.
Note: This section contains display

formats and printed outputs that
should be considered as samples only.

MDIS

The MDIs are test units and directions
for service action that operate when
selected. The first test unit
requests the input of a Communication
ID which describes the hardware con-
figuration.

These MDIs test the communication com-
ponents within the Displayuriter and
the external components such as the
external EIA and LDC cables.

The chart in Figure 8-1 lists the Com-
munication IDs for different harduware
configurations. The MDIs check wheth-
er the communication adapter card is
located in the electronics module or
the diskette unit. When the diagnos-
tic controller has determined the
configuration of the communication
features, a set of test units operate
automatically to test the function of
these particular features.

Chapter 8.

MDI OPERATIONS

The communication MDIs are on the ABC
diagnostic diskette. Before this
diskette can be loaded, the MDI super-
visor must first be loaded from the
Displaywriter system diagnostic
diskette. An interface to the MDIs is
provided through the keyboard and dis-
play.

Follow these steps to run the MDIs.

1. Insert the Displavwriter system
diagnostic diskette. The program
loads and the FUNCTION SELECTION
menu displays.

2. Select MDIS from the FUNCTION
SELECTION menu. The DEVICE
SELECTION menu displays.

3. Select Communications from the
DEVICE SELECTION menu and press
ENTER.

4. Insert the Displaywriter System
ABC diagnostics diskette and press
ENTER.

If a single diskette drive system
is used, the Displavwriter system
diaghostics diskette must be
removed and the Displaywriter ABC
diagnostic diskette inserted.

If a dual diskette drive is used,
the ABC diskette may be inserted
in the right drive. A flowchart
for Displaywriter System Diagnos-
tics and Displaywriter System Com-
munications Diagnostics is shouwn
in Figure 8-2.

For further information on MDI opera-
tion, refer to the IBM Displaywriter
System Product Support [lanual.

The Displayuwriter is also equipped
with a feature known as RESUME that
can be used as a marker, or stopping
point, while running the MDIs. RESUME
can be used in two ways:

. Automatic RESUME is written into
the MDIs. When an automatic
RESUME occurs, a prompt occurs.

. Optional or real time RESUME is
entered by keying the letter 'r!
at any MDI stopping point. UWhen
in 'Step' mode, an optional RESUME
can be placed at any point within
the MDIs. Once the RESUME has
been entered, either pouwer off the
Displayuwriter, or press END to
return to the FUNCTION SELECTION
menu. To raturn to the RESUME
point, access the FUNCTION
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ID COMMUNICATIONS CONFIGURATION
a Port 4: Communications Adapter EIA port Electronics
Module EIA
d Port 4a: Communications Adapter EIA port
Port 4b: Local Device Controller
e Port 4a: Communications Adapter EIA port
Port 4b: X.2]1 switched line
f Port 4a: Communications Adapter EIA port
Port 4b: X.21 leased line
g Port 4a: Communications Adapter EIA port
Port 4b: 38LS modem for switched line
h Port %a: Communications Adapter EIA port
Port 46b: 38LS modem for nonswitched line with SNBU
i Port 4a: Communications Adapter EIA port
Port 4b: 38LS modem for nonswitched line
m Port %4a: Communications Adapter EIA port
Port 4b: EIA Adapter Card EIA port
p Port 4b: Local Device Controller
q Port 4b: X.21 switched line
r Port 4b: X.21 leased line
S Port 4b: 38LS modem for switched line
t Port 4b: 38LS modem for nonswitched line with SNBU
u Port 4b: 38LS modem for nonswitched line
z Communications tests inhibited

Figure 8-1.

8-2

SELECTION menu and select MDIs.
From this menu,

Communications

is taken by pressing ENTER.

the RESUME option

ID Chart

Pressing END or CANCEL at this
point will erase the optional
RESUME.
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Load CE
Diagnostic
Diskette

a MDIs
b Utilities
¢ System Exerciser
d Load Program

FUNCTION SELECTION MENU

Can

Suspected Drive
Be Sie?e;?;e;rom NO——{ Keyboard Handle
Keyboard Problem

Open and Close

YES

Type 1D
Letter

abecd

l

Figure 8-2 (Part 1 of 2).

Device Selection

Handle

Run System
Exerciser

Load
Execute

Keyboard
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Loadable Diagnostics

3270 DSC and EDD Communications Diagnostics

MD1
DEVICE

SELECTION
MENU

Did
You Open
and Close Drive
Handle?

NO

Type ID
Letter

Did
The Machine
Prompt: Insert
Optional CE
Diskette?

YES

Insert
Optional
Diskette

Keyboard
YES— MDIs
Execute
NO ._T

MDI RUN TIME
OPTIONS MENU

Follow Screen
Prompts to
Completion or
Follow Repair
Action
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GROUP SELECTION
MENU

a Error Log/Maintenance Statistics

b 6360 Head Alignment
Compatibility Check

¢ FESN/RVM

d Communications

e Display

Type 1D
Letter

L

Figu

re

Follow Prompts to
Completion or
Perform Repair
Action

8-2 (Part 2 of 2).

ERROR LOGS
a Memory Record
b 5218 Maintenance Statistics

Type ID
Letter

a b

6218
Maintenance
Statistics

DEVICE
SELECTION
MENU

Insert
Memory
Diskette

Type ID
Letter

ASYNC
BsC
3270
EDD
X.21

oo T

Communications Link Analysis

3270 DSC LINK ANALYSIS UTILITIES

There are several 3270 Communication
Link Analysis Utilities that aid in

network problem determination.

These

utilities are used to test and exer-

cise the modem,
and the link.

adapter,
feature utilities are:

°

Send Continuous Data.

The

the communications

3270 DSC

Used to

continuously transmit known data
on the link.

Receive Continuous Data.
receive a continuous knouwn data

pattern,

tern,

and log the error.

. Measure RTS/CTS Delay.
measure the delay from the time

8-4

Used to

detect errors in the pat-

Used to

Type 1D
Letter

Refer to
Product
Support
Manual

Loadable Diagnostics

RTS is made active to the time CTS
becomes active.

Select Switched Network
Backup/Half Speed. Used to select
switched network backup and half
speed operating modes.

Control Modem Interface. Used to
control and display the EIA inter-
face.

Display Error Log. Used to format
and display the SDLC or the 3270
error log data.

Display PIU Trace. Used to format
and display the PIU Trace Data.

Change Link Description. Used to
define the SDLC environment.
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. SDLC Exerciser. Used by to host
to exercise the Displavuwriter.

. Display SDLC Trace. Used to for-
mat and display SDLC trace data.

L Wrap Modem. Used to test modems
which support a wrap capability.

ACCESSING THE 3270 LINK ANALYSIS UTIL-
ITIES

In most cases, you must follow a setup
procedure for an individual utility
before it will execute. The steps to
access the utilities are as follows:

1. Power ON.
2. Load the diagnostic diskette.

3. Select Utilities from the FUNCTION
SELECTION menu.

4. Select Communications from the
UTILITY GROUP SELECTION menu.

5. Load the ABC diagnostic diskette.

6. Select 3270 DSC from the COMMUNI-
CATIONS LINK ANALYSIS menu to
access the 3270 DSC LINK ANALYSIS
menu.

7. Select an individual utility.

Figure 8-3 shows how the utilities are
accessed for 3270 DSC.

Once the 3270 DSC LINK ANALYSIS menu
appears a communications link can be
established or an individual utility
can be selected. If switched network
backup or half speed is to be used for
the network diagnostic tests, they
must be specified in the Select
Switched Network Backup/Half Speed
Utility before the link is
established.

Note: After a link is established,

press DISC if you wish to disconnect
the link.

Chapter 8.

POR

LOAD DIAGNOSTIC DISKETTE

FUNCTION SELECTION
MENU
(Select "Utilities"™)

l

UTILITY GROUP
SELECTION MENU
(Select "Communications™)

Load ABC Diagnostic Diskette

COMMUNICATION LINK
ANALYSIS MENU
(Select ™3270 DSC™)

l

3270 LINK ANALYSIS
MENU

INDIVIDUAL UTILITY

Figure &8-3. 3270 DSC Link Analysis
Utilities Menu Path

SEND CONTINUOUS DATA UTILITY

The Send Continuous Data utility is
used to test the integrity of the
link, to send a continuous selectable
bit pattern across the link and to
optionally check any received data
that is wrapped back. Points from
which data can be wrapped back are:

. local modem cable wrap switch

. local modem (if it supports a
local wrap)

. remote modem (if it supports a

remote wrap and a duplex facility
is being used)

. remote Displavuriter (if a duplex
facility is being used).

When a wrap is not possible, the
receiving station can monitor the pat-
tern sent from the Displayuriter for
errors.

NMote: NRZI is not supported for this
utility.
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send Continuocus Data Setup

Figure 8-% shows the menu used to set-

up Send Continuous Data. The 3270
Utility ID a reads:

a Send 1 1 = Flag
Character 2 = Alternating
Pattern 071 bits

XX = Any valid

bit pattern
X'00' to X'FE'

[Memory  sexxT

3270 Link Analysis |
Kyb__ xxx |

L_disk[R a1sk|READY |

EBCDIC Modem Clock Modem Port &
SEND CONTINUOUS DATA

YOUR POSSIBLE
1D 1TEM CHOICE CHOICES

a  Send Character Pattern 1 1 = Flag
2 = Alternating 0/1 bits
XX = Any valid bit pattern

X*00' to X'FE'

b Verify Received Data 1 1 = Yes 2 = No

Press CANCL to return to BSC Link Analysys menu.
Press END to return to Function Selection menu.
When finished with this menu, press ENTER.

Type ID letter to choose ITEM, press ENTER: u

8-6¢. 3270 Send Continuous Data
Setup Menu

Figure

send Continuous Data Execution

Press ENTER after the setup and the
utility will execute. Figure 8-5
shows the 3270 Send Continuous Data
Frame.

The 3270 Send Continuous Data frame
Modem Interface Status lines give the
state of the modem interface signals:

DTR = Data Terminal Ready
DSR = Data Set Ready
RTS = Request to Send
CTS = Clear to Send
RLSD = Receive Line Signal Detect
RI = Ring Indicate
TD = Transmit Data
RD = Receive Data
55 = Select Standby
DSRS = Data Signaling Rate Select

Note: 1If a CCITT interface is being
used, all EIA terms are replaced by
CCITT numbers,

3270 Link Analysis [Sending Continuous Data |Memory  soxxT

L disk|R gisk|ON-LINE __ SEND I Kyb _o0¢

o1 Modem Clock 4800 Modem Port 4
5

DTR DSR RTS CTS RLSD RI  TD RD €S  DSRS s = On
. . Ll . n n . n n » r = 04f

Character Pattern — Flag Non—-Matches— ' 117
Receive Status

DSR Dropout

v g

Received Data

7E 7E 7E 7€ 7E 7E 7€ 7E 7E 7E 7E 7E 7€ 7E 7E 7E 7E 7E VE 7E 7€ 7E 7E 7E 7E 7E
7E 7& 7E 7E 76 7E 7E 7E 7E 7E 7E 7E 7VE 7E 7E 7E 7E 7E 7E 7€ 7€ 7E 7E 7E 7E 7E
7E 7E 7E 7E 7E 7E 7€ 7E 7E 7€ 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7€ 7VE 7VE 7E
7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E
7E 7€ 7E 7E 7E 7E 7E 7E 7E 7E 7E 7€ 7E 7E 7E 7E 7E VE VE 7€ 7E 7E 7€ 7E 7E 7E
7E 7C 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E VE 7E 7€ VE 7E 7E 7E 7E 7E VE

Error Characters — 76 76 76 7C 7C 76 76 76 76 76 7C
Press CANCL to return to setup menu.

Press END to return to Function Selection menu.
Press ENTER key to start or stop displaying the data.

Figure 8-5. 3270 Send Continuous Data
Frame

This frame also shouws:
U The pattern being sent

. The number of received characters
that do not match the pattern (if
Verify Received Data = Yeas).

. The data being received (the last
received byte is displayed
video-reversed)

L The non-match characters (if "ver-
ify receive data' option was
selected)

RECEIVE CONTINUCUS DATA UTILITY

The Receive Continuous Data utility is
used to receive a continuous bit pat-
tern from the link, compare it to a
stored pattern, and indicate if any
errors are detected. This utility can
also optionally wrap the pattern.

The utility is selected by choosing
Receive Continuous Data from the 3270
LINK ANALYSIS menu.

To display a received pattern and to
indicate an error, the Displaywriter
must receive at least one pattern that
corresponds to the pattern specified
in the RECEIVE CONTINUOUS DATA menu.

8-6 IBM Displaywriter Communications Service Manual



Receive Continuous Data Satup

Figure 8-6 shows the RECEIVE CONTIN-
U0US DATA SETUP menu.

ID a for the 3270 utility reads:

a Receive 1 1 = Flag
Character 2 = Alternating
pattern 0/1 bits

XX = Any valid

bit pattern
X'00' to X'FE'.

|Memory  xxxT
Jkyb oo |

3270 Link Analysis
L_disk}R disk|READY

EBCDIC Modem Clock Modem Port &

RECEIVE- CONTINUDUS DATA

YOUR POSSIBLE
1D 1TEM CHOICE CHOICES

a  Receive Character Pattern 1 1 = Flag
2 = Alternating 0/1 bits
XX = Any valid bit pattern

X*'00* to X'FE'

b Wrap Received Data 2 1 = Yes 2 = No

c  Verify Data 1 1 = Yes 2 = No

Press CANCL to return to BSC Link Analysis menu.
Press END to return to Function Selection menu
When finished Wwith this menu, press ENTER.

Type ID letter to choose ITEM, press ENTER: =

Figure 8-6. RECEIVE CONTINUOUS DATA
SETUP Menu

Use the following information to setup
the Receive Continuous Data utility:

. Yes is valid for Wrap Received
Data only if a duplex facility is
being used.

. When Verify Data = No, the utility
can be used to trace incoming
activity from a remote machine
when the remote machine is
bidding. In this instance the
Displayvuriter does not return a
response for any received data.

Receive Ccontinuous Data Execution

Press ENTER after the setup and the
utility executes. Figure 8-7 shows
the 3270 Receive Continuous Data exe-
cution frame. The Modem Interface
Status lines give the state of the
modem interface signal.

Note: If a CCITT interface is being

used, all EIA terms are replaced by
CCITT numbers.

Chapter 8.

3270 Link Analysis |Rec'|ving Continupus Data |Memory xxxT

L diok|R disk|ON-LINE  RECEIVE Jryb

[2 Modem Clock Modem Port 4

Ts

DTR DSR RTS CTS RLSD RI T RD $s DSRS « = On
L] - " s L L n - n . B = 0ff

Character Pattern — Flag Non-Matches - ' 11°
kRececive Status

DSR Dropout

DY

Received Data

7E 7E 7€ 7E VE 7E 7E 7E 7€ 7E VE 7E 7E 7E VE VE VE 7E 7E VE VE VE 7E V7E VE 7E
7€ 7E 7E 7E 76 7E 7E 7E 7E VE 7VE 7E 7E 7VE VE 7E 7E 7E 7E 7E 7E 7E 7E VE 7€ 7€
7E 7E 7E 7€ 7E 7E 7E 7E 7E 7VE 7E 7E 7€ 7E 7E 7E 7E 7E VE 7€ 7€ VE 7€ VE 7E VE
7E 7E 7E 7E 7€ 7E 7€ 7E 7E 7E VE 7E 7E 7€ 7E VE 7VE 7& 7E 7E VE 7€ 7E VE VE 7E
7E 7E 7E 7€ 7€ 7E 7E 7E 7E 7€ 7E 7E 7E 7E 7E 7€ VE 7E 7E 7€ VE 7E 7E VE 7€ VE
7E 7C 7E 7€ 7E 7€ 7E 7E 7E 7E 7E VE 7€ 7E 7E VE 7E 7E 7€ 7E 7E V€ VE 7E 7VE 7E

Error Characters - 76 76 76 7C 7C 76 76 76 76 76 7C
Press CANCL to return to setup menu.

Press END to return to Function Selection menu.
Press ENTER key to start or stop disploying the data.

Figure 8-7. 3270 Receive Continuous
Data Execution Frame

The following information is included
in this frame:

. The pattern that was selected to
be received.

. The number of received characters
that do not match the pattern (if
Verify Data = Yes).

. The data being received (the last
byte is displayed video-reversed)

U The non-matched characters
received (if there is a non-match
and the 'verify data' option was
selected).

SDLC EXERCISER UTILITY

The SDLC Exerciser utility allows
online SDLC testing from the primary
to the secondary. This utility will
transmit the Test command, wait for a
response, and verify the response, or
receive the Test command and transmit
a response. This utility also veri-
fies the path from the local site to
the remote site.

Note:
only.

3270 DSC is in secondary mode

The SDLC Exerciser is used for diag-
nostic purposes only and supports the
following:

. Test (TEST). The Test command is
used to transmit a frame of test
data from the primary to the sec-—
ondary. A Test response will be
generated and returned by the sec-
ondary if a Test command is
received.
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. Disconnected Mode (DM). If a DM
is received, a SNRM will be trans-
mitted.

. Set Normal Response Mode (SNRM).
A SNRM will only be sent if a DM
is received. If a SNRM is
received, an unsequenced acknowl-
edgment Will returned.

To select this utility, choose SDLC
Exercisar from the 3270 LINK ANALYSIS
menuy. The SDLC EXERCISER SETUP menu
appears.

SDLC Exerciser Setup Manu

Figure 8-8 shows the SDLC EXERCISER
SETUP menu.

3270 Link Analysis |

kgigk|R disk |READY |kyb x|
ol

Modem Clock Modem Port &

SDLC EXERCISER

YOUR POSSIBLE
1D ITEM CHOICE CHOICES
a  SDLC Test Data 1 1 = X"00' to X'FF'

XX = Any valird b1t pattern
X'00' to X'FF'
b Transmit Block Size 3 1 = 66 2 =128
3 =256 & = 512
¢ Transmit Mode 1 1 = Keyboard control
2 = Continuous
d  Display Mode 1 1 = Monitor
2 = Error Log
3 = Trace

Press CANCL to return to 3270 Link Analysis menu.
Press END to return to Function Selection menu.
When finished with thys menu, press ENTER.

Type 1D letter to choose ITEM, press ENTER: =n

Figure &-8. 3270 SDLC EXERCISER SETUP
MENU

The valid menu options are:

U SDLC Test data. Allows the

selection of test data. Default
is X'00' to X'FF'.
. Transmit block size. Allows the

selection of the transmit block
size. Default is 256.

. Transmit mode. Allows the
selection of the transmit mode.
Default is Kevboard Control.

. Display mode. Allows the
selection of the display mode.
Default is Monijitor.

The options you select from this menu
determine which frame will be dis-

plaved after vou press ENTER. If you
select Monitor Mode the monitor frame

8-8 IBM Displaywriter Communications

displays (Figure 8-9). If you select
Trace or Error Log either the Trace
frame (Figure 8-10) or the Error Log
frame (Figure 8-11) displays.

3270 SDLC Exarciser Monitor Frame

The 3270 Monitoring SDLC Exerciser
frame (Figure 8-9) contains the fol-
lowing information:

L The number of seconds before
another block can or will be
transmitted if a response is not
received (line 5).

L Test Frames Sent counter. Indi-
cates the total Test Frames sent

U Test Response Received counter.
Indicates the total valid test
responses received.

. Test Frame Received counter.
Indicates the total valid Test
frames received.

. FCS Errors counter. Indicates the
total FCS errors detected.

L Adapter Errors counter. Indicates
the total number of adapter errors
detected.

. Aborts Received counter. Indi-
cates the total number of abort
errors detected.

. Interface Errors counter. Indi-
cates the total number of inter-
face errors detected (DSR
Dropouts, CTS Dropouts, or Trans-
mit Failures).

. Protocol Errors counter. Indi-
cates the total of protocol errors
detected (frame less than 32,
frame off byte boundary, buffer
overflow).

. Link Data field. Indicates if any
and what data is being transmitted
and received.

- All code points are repres-
ented by their hex represen-
tation and a space.

- All received data is under-
scored. Transmitted data is
not underscored.

- There are three spaces betueen
blocks. Two of the last three
spaces are video-reversed fol-
lowing the last block
received.
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3270 Link Analysis |Monitoring SDLC Exerciser |Memory  xxxT
L disk|R drsk|ON-LIHE _ SEND | Kyb oo |
01

Modem Clock Modem Port &

95

DTR DSR RTS CTS RLSD RI T RD sS DSRS m = On
. . L] » n n L] a n . "z 0¢f
XXX Test Frames Sent XXX FCS Errors

XXX Test Responses Received XXX Interface Errors

XXX Test Fromes Reoceived XXX Protocol Errors

XXX Aborts Received XXX Adapter Errors

a
AR 2 53 04 [:24 9A 0B 9C 0D QE OF 10 31 12 )2 )6 15 16 17
1s 15 1A 1B 1C 1D 1E 1F 20 21 22 23 24 25 26 27 28 29 ZA 28 2C 2E 2F 20 31 32
33 364 35 36 37 38 39 3A 3B 3C 2D 3E 3E AA F3 00 01 02 03 04 05 06 07 03 09 OA
0B OC 0D OE OF 10 11 12 13 14 15 16 17 18 19 1A 18 1C 1D 1E 1F 20 21 22 23 24
25 26 27 28 29 2A 2B 2C 2b 2E 2F 30 31 32 34 35 3¢ 37 38 39 3A 38 3C 3D 3E 3F
AA 11 AA 15 AA 11 AA 11

“
M
-
=
-
=
[
o
S
o
2
&
[
o
4
I

')

Press CANCL to return to setup menu.
Press END to return to Function Selection menu.
Press ENTER to transmit Test command.

3270 Link Analysis Displaying SDLC Exerciser Error Log

L disk|R gdisk| |kyb_pexx |

RI ORI
krrer Jvee 4/4%A 4B PIR PSR YI RIS LIS RLSD
AE  Overrun XX

AE  Underrun XX

AE  Interrupt Overrun xX

AE  Buffer Overflow xx

IE CTS Stuck High Off Off On on Off O0Ff On off
1E CTS Dropout 0ff Off On on 0ff On 0§f Off
PE Buffer Overflow xX

PE Frame Error XX

1E DSR Stuck High on 0¢f On on 0ff On On O+f
-End of Log-

Press CANCL to return to setup menu.
Press END to return to Function Selection menu.
Use A and\/ keys to scroll through Error Log.

8-9. 3270 Monitoring SDLC
Exerciser Frame

Figure

3270 SDLC Exerciser Trace Frame

Figure 8-10 shows the 3270 SDLC
Exerciser Trace Frame. The frame con-
tains the same link data display as
the Monitoring SDLC Exerciser frame.
If necessary, the trace can be
scrolled.

23270 Link Analysis Ihisplnyi»g §DLC Exerciser Trace

L.gisk|R gisk| fexb oo |

AA E2 90 0] 02 03 94 0% 06 07 08 09 0A OB OC OD OF OF o 1l 12 13 1¢ )8 16 17
18 19 1A 1B 1C ID JE IF 20 21 22 23 26 25 26 27 28 29 2A 2B 2C 2C 2F 30 21 32
33 36 35 36 37 33 29 3A 3B 3C 3D 3E 3F AA F3 00 01 02 03 04 05 06 07 08 09 OA

OB OC OD OFE OF 10 11 12 13 14 15 16 17 18 19 1A 18 1C 1D 1E IF 20 21 22 23 24
25 26 27 28 29 2A 2B '2C 2D 2E 2F 30 31 32 34 35 36 37 33 39 3A 3B 3C 3D 3E 3F
AA 1L AA 1S AA LY

-End of Log~

Press CANCL to return to setup menu.
Press END to return to Function Selection menu.
use A\ and \y keys to scroll through Trace.

Figure 8-10. Displaying SDLC

Exerciser Trace Frame

3270 SDLC Exerciser Error Lcg Frame
The 3270 SDLC Exerciser Error Log

(Figure 8-11) is formatted the same as
the 3270 SDLC Error History Log.

Chapter 8.

8-11. 3270 DSC Displaying SDLC
Exerciser Error Log
Frame

Figure

MEASURE RTS/CTS DELAY UTILITY

The Measure RTS/CTS Delay utility is
used to determine if a modem is con-
figured for the proper RTS/CTS delay.
To run this utility, select Mz2asure
RTS/CTS Dalay from the 3270 LINK ANAL-
YSIS menu.

When DSR becomes active, the utility
executes and the following frame dis-
plays (Figure 8-12).

Nota: If a CCITT interface is being
used, all EIA terms are replaced by
CCITT numbers. The time delay is giv-
en in milliseconds.

3270 Link Analysis |Measuring Delay |Memory  xxxT
L disk|R disk]| | | kb _sexe |

EBCDIC Modem Clock Modem Port 4

DTR DSR RTS CTS RLSD RI 0 RD ss DSRS
L] a n - " n n n n L] =

on
off

"o

RTS/CYS Delay
XXXX  ms

Press CANCL to return to BSC Link Apalysis menu.
Press END to return to Function Selection menu.
Press ENRTER to repeat the measurement.

Figure 8-12. Measuring Delay Display

3270 DSC and EDD Communications Diagnostics 8-9



SELECT SWITCHED NETWORK BACKUP/HALF
SPEED UTILITY

The Select Switched Network
Backup/Half Speed utility is used to
specify Switched Network Backup (SNBU)
or Half Speed for utility execution.

Note: Both Select Standby (SS) and
Data Signaling Rate Selector (DSRS)
are the EIA terms for Select Switched
Network Backup/Half Speed.

3270 Link Analysis |Memory  xxxT
L _disk|R_diak|READY | [Kyb _sxxx |
EBCDIC  Modem Clock Modem Port 4
SELECT SWITCHED NETWORK BACKUP/HALF SPEED
YOUR POSSIBLE
ID 17EM CHOICE CHOICES
a  Switched Network Backup 2 1= 0n 2 = off
b Half Speed 2 1=0n 2 = 0Ff
Press CANCL to return to BSC Link Analysis menu.
Press END to return to Function Selection menu.
When finished with this menu, press ENTER.
Type ID letter to choose ITEM, press ENTER: =
Figure 8-13. SELECT SWITCHED NETWORK

BACKUP/HALF SPEED Menu

The options on this menu (see
Figure 8-13) are:

. Switched Network Backup. Indi-
cates whether suwitched netuwork
backup is to be used. The default
is OFF.

U Half Speed. Indicates whether the
modem is to operate at half speed.
The default is QOFF.

CONTROL MODEM INTERFACE UTILITY

The Control Modem Interface utility is
used to control and display the cur-
rent modem interface. This utility
aids in diagnosing modem problems and
modem interface problems.

To run the utility, select Control
Modem Interface from the 3270 LINK
ANALYSIS menu. Figure 8-14 shows the
CONTROL MODEM INTERFACE menu.

Enter the ID and either '1' (to turn
the signal ON), or '2' (to turn the
signal OFF).

3270 Link Analysis |Controlling Modem Interface  [Memory xxxT
L drok|R_disk| | |kyb x|
EBCDIC  Modem Clock Modem Port 4
CONTROL MODEM INTERFACE
DTR DSR RTS CTS RLSD RI TD RD S$S DSBS » = 0On
s L] L n n n " n n L] n = 0ff
YOUR POSSIBLE
1D ITEM CHOICE CHOICES
a Set DTR - DSR = 1 1= 0n 2 = 0ff
b Set RTS ~ CTS - 2 1= 0n 2 = 0ff
¢ Set TD - RD - 2 1= 0n 2 = 0ff
d  Set ss ~ RLSD - H 1= o0n 2 = off
e Set DSRS - RI - 2 1= 0n 2 = off
Press CANCL to return to BSC Link Analysis menu.
Press END to return to Function Selection menu.
Type ID letter to choose ITEM, press ENTER: =
Figure 8-14. CONTROL MODEM INTERFACE

Menu

DISPLAY ERROR LOG

The Display Error Log utility is used
to format and display error log data.
To run the utility, select Display
Error Log from the 3270 LINK ANALYSIS
menu. The system will then prompt for
a Memory Record (dump) diskette(s).

SDLC error log data is presented in
three different sections:

1. SDLC Session Description (see
Figure 8-15)

2. Operational Counters and Error
Counters (see Figure 8-16 and
Figure 8-17)

3. Error History Log (see
Figure 8-18)

Session Description appears first. To
scroll forward through the log, use
the arrow down (y) key. To scroll
backward, use the arrow up (§) key.

Use the PRINT key to print any Error
Log frame.

session Description

Use Session Description information to
verify that the session setup was cor-
rect at the time the Error History Log
was recorded.
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3270 Link Analysis
L disk |R_disk]

Displaying Error Log
|

|Memory  xxxT

leyb o |

Jitemory  xxxT

3270 Link Apalysis Displaying Error Log
| Kb e

L digk|R digk|

01 Modem Clock

SDLC Link Address
01

Bit Clecking
Modem

Modem Port

4A

Continucus Carrirer
No

Modem Port 4

SESSION DESCRIPTION
Network Facility
Suwitched
Switched Network Backup

Bedicated Conncction

Secondary

Adapter Location
Diskette Unit

Physical Umit ID
1

SDLC COUNTERS

I-Frames Received l-Fromes Sent

XXXXX XXXXX

Jest Fromes Reccived 1-Fromes/Burst Resent
XXXXX XXXXX

|lnvalid Frames Received Iransmit Emylures
XXXXX XXXXX

ECS Errors DSR Dropouts

NRZI Encoding XXXXX XXXXX

Yes Protocol Errors CIS Dropouts

Ansuwer Tone Generation XXXXX AXXXX

Yes Inactyrvity Timeouts Invalid Interrupts

%ID Sent XXXXX XXXXX

kW Adapter Errors

X1D Received XXXXX

AR

Press CANCL to return to 3270 Link Analysis menu. Press CANCL to return to 3270 Link Analysis menu.

Press END to return to Function Selection menu. Press END to return to Function Selection menu.

Press PRINT to print display contents. Press PRINT to print display contents.

Use t and | keys to scroll through Error Log. Use t and § keys to scroll through Error Log.
Figure 8-15. Sample SESSION Figure 8-16. SDLC COUNTERS Frame

DESCRIPTION Frame
There are three operational counters

Note: When Session Description is for SDLC communications (see

displayed the Machine Configuration
within memory is updated to match that
display.

The SDLC operational information in
the SDLC Session Description frame
includes (see Figure 8-15):

SDLC Link Address

Last XID sent if applicable

Last XID received if applicable
Dedicated Connection (whether pri-
mary or secondary)

Communication Adapter Location
Physical Unit (PU) Identification

The modem information in the SDLC Ses-
sion Description frame includes:

Tvpe of Clocking

Modem Port

Continuous Carrier (yes/no)

NRZI Encoding (ves/no)

Answer Tone (ves/no)

Network Facilities

Switched Network Backup (ves/no)
Half Speed (yes/no)

SDLC Counters

There are two types of counters, oper-
ational and error counters. Opera-
tional counters are used to determine
the relative health of the communi-
cation network. Error counters are
used to identify specific communi-
cation network problem areas.

Figure 8-16 ). These counters are:

. I-Frame Received Counter. Counts
the total number of I-frames
received with valid Frame Check
Sequence (FCS) fields.

. Test Frame Received Counter.
Counts the total number of valid
test frames received.

. I-Frame Sent Counter. Counts the._
total number of I-frames transmit-
ted without any detectable trans-
mit error.

There are ten SDLC Error Counters.
These counters are:

. Invalid Frame Received Counter.
Ccounts the number of frames
received with an invalid SDLC con-
trol byte, invalid I-field, or
invalid NR-count. This includes
all non-supported
cormands/responses and the sup-
ported DM and FRMR responses.

. Frame Check Sequence Error
Counter. Counts the total number
of FCS errors detected.

. Protocol Error Counter. Counts
the number of frames received in
error due to a SDLC protocol vio-
lation or an XID violation.

. Inactivity Timeout Counter.
Counts the number of inactivity
timeouts which occurred.

U Adapter Error Counter. Counts the
number of adapter related errors
which were detected (overruns,
unde;runs, interrupt buffer over-
runs).

Chapter 8. 3270 DSC and EDD Communications Diagnostics 8-11




U I-Frame/Burst Resent Counter.
Counts the number of I-frames or
burst, if more than one I-frame,
which were retransmitted without
any detectable transmit error.

. Transmit Failure Counter. Counts
the number of times a transmit
complete interrupt did not occur
within ten seconds.

. Data Set Ready (DSR) Dropouts
Counter. Counts the number of DSR
dropouts detected.

. Clear to Send (CTS) Dropouts
Counter. Counts the number of CTS
dropouts detected while a frame
was transmitted.

. Invalid Interrupts Counter.
Counts the number of Displaywriter
interrupts that occurred and were
not for communication.

SNA Counter

The SNA Counter (Figure 8-17) presents
the data from the Record Formatted
Maintenance Statistics (RECFMS) Type 2
Program Check Counter. The SNA count-
er is used to detect SNA protocol
problems.

3270 Link Analysis |Displaying Error Log |Memory  xxxT
Lodisk|R disk| | kel x|

SNA COUNTER

[Program Check Summary
XXXXX

Press CANCL to return to 3270 Link Analysts menu.
Press END to return to Function Selection menu.
Press PRINT to print display contents.

Use t and § keys to scroll through Error Log.

Figure 8-17. SNA COUNTER Frame

SDLC Error History Log

There are three classes of errors
recorded in the SDLC Error Log:

. Adapter Error (AE)
. Interface Error (IE)

. Protocol Error (PE)

Figure 8-19 shows the possible entries
into the SDLC Error History Log
(Figure 8-18), their error type and
the additional information stored with

them.

3270 Link Analysis |Displaying Error Log
L disk|R disk] |

|Memory  xxxT
Kyb oo |

ERROR HISTORY LOG
RI RI

Error Type 4/5R 4B
AE  Overrun XX
PE Invalid Command 2z
IE DSR Stuck High on off
AE Underrun XX
AE Interrupt Overrun XX
1€ CTS Stuck Migh _____ 0ff Off
IE CTS Dropowt _____ 0Ff OFf
PE Buffer Dverflow XX
AE  Interrupt Buffer Overrun Yy
PE  FRMR 2z
PE Inactivity Timeout _________ _  YY
PE Frame Error ______ XX
1€ DSR Dropout off Off
-End of Log-

Press CANCL to return to 3270 Link Analysis menu.
Press END to return to Function Selection menu.
Press PRINT to print display contents.

Use t and § keys to'scroll through Error Leg.

|
!
:
|
|

Oon On Off Off On of¢
on on 0ff On Off Off

On Qff O0ff 0Fff On off

Figure 8-18. Sample ERROR HISTORY LOG

Frame
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ERROR TYPE ERROR NAME STATUS INFO
AE Overrun XX
AE Underrun XX
AE Interrupt Overrun XX
AE Interrupt Overrun Buffer YY
IE DSR Stuck High YY
IE DSR Dropout YY
IE Transmit Failure YY
IE CTS Stuck High YY
IE CTS Dropout YY
PE Buffer Overflow XX
PE Frame Error XX
PE Invalid Command ZZ
PE FRMR 2z
PE Inactivity Timeout YY

NOTE: XX = Status Register 4

YY = Status Register 1 -- it is displayed as
Off Off Oon On Off On Off On

FRMR Reason Code:
X'01l' = Invalid Command Received

2Z

X'03' = Invalid I-field Received
X'04' = Overflowed Buffer (FRMR Received Only)
X'08' = NR-Count Out of Range

Figure 8-19. SDLC Error Summary

SDLC TRACE UTILITY

The SDLC Trace is a record of the last
events detected on the line. The
trace provides an exact picture of the
data stream as it appears on the link.
Use this utility to diagnose proce-
dural errors and incompatibilities.

To save space, a "trace inhibit" is
activated after tht first pair of
back-to-back send or receive s-frames
are stored. This inhibit is deacti-
vated when something other than an
s-frame is sent or received. Each
entry in the trace is several bytes.
The first byte indicates the event
type. The additional bytes provide
more information about that event.

A memory record is performed to obtain
the trace data. For further memory
record procedures refer to the IBM
Displayuriter Svystem Product Support
Manual. Once the memory record is
performed, select Display SDLC Trace
from the 3270 LINK ANALYSIS menu.

Chapter 8.

3270 DSC and EDD Communications Diagnostics

This causes the SDLC DISPLAY TRACE
Menu to appear.

SDLC Display Trace Setup

The SDLC Display Trace Setup
(Figure 8-20) allows nine modes of
scrolling trace data:

. Mode one. Scrolls all data, from
the oldest to latest entry.

. Mode two through nine. Allows a
SDLC command or event to be
defined as the search data. Valid
choices are: None, SHRM, XID,
FRMR, I-frame, Adapter Error,
Interface Error, Protocol Error
and Timeout.

Trace data is searched from the oldest
entry to the latest entry. Whenever

the search data is detected, the trace
is displayed, starting with that data.
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S SNRM ....civven cC
S DISC ........ . cC
3270 Link Analysis |Memory  xxxT S R R cc
L di-‘-k|L€isk|y . | >'(Kyb sxx__| S FRMR s e e s s s v e s e e CC Zl ZZ
DISPLAY SDLC TRACE S Test CC 23
YOUR  POSSIBLE S UA . cC
ip 1Iem cHOICE cHOICES
+ semron ot . - e g‘ )éFIZD ............. gg
o | S RR (it
2z xi S RHR .. cC
5 = I-Frame S I-frame....cceee CC
§ = Mdpter ercor $ Invalid.......... cC
# = Protocol error S ABORT ........ eee YY
9 = Timeout
. RECEIVE COMMAND/RESPONSES
Press CANCL to return to 3270 Link Analysis menu.
fress END to roturn te Function Selection menu. The same as SEND commands apove
Type 1D lettor to choose TTEM, prest ENTER: = except proceded by and 'R' instead
of an 'S'. There are two addi-

tional commands:

Figure 8-20. SDLC DISPLAY TRACE Setup R FCS Error ....... YY
Menu R IDLE ...ievieeenn YY
. ADAPTER ERRORS
SDLC Display Trace Execution AE Overrun ........ XX
AE Interrupt OverrunXX
Press ENTER after setup and the utili- AE DMA Underrun ... XX
ty executes ( Figure 8-21 ). AE RLSD Dropout ... YY
J INTERFACE ERRORS
IE Stuck High ..... YY
fi:?_;:‘lzkdf':::ygs Displaying SDII.C Trace |nemor>l»w:xx1xx | IE Transmi t Fai lure YY
comren sota IE CTS Dropout .... YY
wsass oo u msoos omml e PROTOCOL ERRORS
o b PE Buffer Overflow XX
P i-rrane e PE Frame Error .... XX
EE—EEE:a:jepout 22 Off O+ff On O’n Off On off Off ¢ TIMEOUTS
R cen oz TO Inactivity TimeoutYY
1E CTYS Stuck High 0¥ OFff On on off O0ff On OfF
Press CANCL to return to setup menu. * MODEM TRANSITIONS
Tiee’t amd 4 heve ve serall theough Trace. MT DSR Off ........ YY
MT DSR On ......... YY
NOTE: C€C = SDLC Command Byte
Figure 8-21. Displaying SDLC Trace (See Figure 8-22 on page 8-15)
Frame (Normal Mode)
XX = Status Register
Lines 4 through 7 of the SDLC Display YY = Port A Modem
Trace frame indicate: Status -- displayed as:
Off OFff On On OFff On OFff OFF
. If the utility is in Search Mode,
and if so what data is being 21 = SDLC Command Byte which was
searched. in error
] Which line within the trace is 22 = Sender's Ns and Nr counts
beéing displaved on line one of the as shown:
SDLC Trace Display frame. --?—-?
Lines 8 through 19 contain the line Nr Ns
events and additional information.
The possible events, the additional Z3 = FRMR Reason Code:
information stored with them, and x'01' = Invalid Command
their display format are: Received

x'03" = Invalid I-field
. SEND COMMANDS/RESPONSES
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Received
x'04' = Overflowed Buffer
(FRMR Received Only)

] Yy = -
x'08' = Nr-count Qut of
Range
Bit Comment
7 [3 5 4 3 2 1 0
HR NR NR P/F NS NS NS 0 I-Frame CMD/RSP
NR HNR NR P/F O ] ] 1 RR CMD/RSP
NR NR NR P/F O 1 [} 1 RNR CMD/RSP
0 1 0 P/F O '] 1 1 DISC CMD
1 o 0 P/F O 0 1 1 SNRM RSP
1 0 1 P/F 1 1 1 1 XID CMD/RSP
1 1 1 P/F O ] 1 1 TEST CMD/RSP
] 1 1 P/F O ] 1 1 UA RSP
[] ] 0 P/F 1 1 1 1 DM RSP
1 0 0 P/F O 1 1 1 FRMR RSP
NOTE: NR = Number Received sequence count.
NS = Number Sent sequence count.
P/F = Poll/Final indicator.
Figure 8-22. SDLC Command Byte

3270 PIU TRACE UTILITY

The 3270 PIU Trace provides an exact
picture of the SNA protocol and data
stream as it appears at the SDLC/SNA
interface. This utility is used to

diagnose procedural errors and incom-
patibilities within the SNA protocol.

To use this utility, select 3270 PIU
Trace from the 3270 LINK ANALYSIS
menu., A Display PIU Trace frame
prompts: Insert Mamory Record
Diskette(s), press ENTER. After
inserting the Memory Record
Diskette(s) and pressing ENTER, the
PIU TRACE SETUP menu displays (see
Figure 8-23).

The PIU TRACE menu options are:
L Search Data. This allows the

selection of the search data.
Valid choices are: None, -RSP,

CD, any valid bit pattern X'00' to
X'FF'. Default is None.

. Search Area. This allows the
selection of the search area.
Valid choices are: TH, RH, RU,
and ALL. Default is ALL.

. Display Mode. This allows the
selection either character or hex
display mode. Default is Hex
(which displays all code points by
their hex representations and a
space).

Chapter 8.

3270 Link Analysis |Memory  xxxT
L disk|R disk| | [ |
DISPLAY PIU TRACE
YOUR POSSIBLE
1D ITEM CHOICE CHOICES
a Search Data 1 1 = None
2 = -RSP
3 = cCp
XX = Any valid bit pattern
X*00' to X'FF*
b Search Area 4 1 = TH 2 = RH
3 = RU 4 = ALl
¢ Display Mode 2 1 = Character
2 = Hex
Press CANCL to return to 2270 Link Analysis menu.
Press END to return to Function Selection menu.
HWhen finished with this menu, press ENTER.
Type 1D lotter to choose ITEM, press ENTER: m

Figure 8-23. DISPLAY PIU TRACE Setup
Menu
Press ENTER after the setup and
the 3270 Display PIU Trace utility
executes. Figure 8-24% shows the
3270 PIU Display Trace frame.
3270 Link Analysis |Displaying PIU Trace |Memory  xxxT
L disk|R_disk] | [
Search Dota
None
|ruc |RRT |cp |cMD R {RH RU
R ;C RQ BIND 3F 4A 6C 22 COD 22 67 80 CO 31 00 07 07 80 02 88 00 00
00 02 02 00 00 00 0O
s sC RSP BIND 3D €O 33 21 4F 22 E7 80 CO 31
R FM RQ 3C CO 33 21 4F 22 02 01 CO T h i s -
S FM RSP 3C CO0 33 21 4F 22 83 01 00
R__FM RrRQ cD 3C CO 33 21 4F 22 01 81 COw h e r e ==
s M RSP CD 3C €O 33 21 4F 22 81 81 Co
R sC RQ UNBIND 3D C0 33 21 4F 23 E7 90 CO 32 901
s sC RSP UNBIND 3C €0 33 21 4F 33 02 01 Co 32
-End of Log-
Press CANCL to return to setup menu.
Press END to return to Function Selection menu.
Press PRINT to print display contents.
Use t and | keys te scroll through Trace.
Figure 8-24. Displaying PIU Trace
Frame
Lines 4 and 5 indicate if the
utility is in search mode and if
so, what byte is being searched
for.
Line 6 is the format field and is
displayed as:
JRUCIRRI|CDICMD|THIRH|RU
Line 7 is the line count field.
Lines 8 through 19 are the PIU_
Display Trace areas. Information
in this area is formatted as Tol-
lous:
EDD Communications Diagnostics &-15
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- Column 1 contains an § for all
sent data and an R for all
received data.

- Columns 4 through 7 are the
Responses/Unit Category (RUC)
field and may contain the fol-
lowing:

NC. For Network Control
SC. For Session Control
DFC. For Data Flow Con-

trol

FM. For Function Manage-
ment

(BLANK). For Segmented

PIU (no RH field)

- Columns 9 through 12 are the
Request/Response Indicator
(RRI) field and may contain
the following:

RQ. For request
RSP. For positive
response

-RSP. For negative
response

- Columns 14 through 16 are the
Change Direction (CD) field
and will contain CD if the CD
bit was on and blank if the CD
bit is off.

- Colunmns 18 through 25 are the
SNA Command (CMD) field.

- Columns 27 to 43 are the
Transmission Header (TH)
field.

- Columns 45 to 52 are the
Response Header (RH) field.

- Columns 54 to 79 are the
Response Unit (RU) field.

Note: If the PIU is segmented (no
RH) then the RU will begin in col-
umn 45.

In Character Mode RM RU data is
represented as follows:

- Characters are represented by
alpha characters and tuwo
spaces.

- Spaces are represented by
three spaces; all other code
points are represented by
their hex equivalent and a
space.

In Hex Mode data is formatted as
in the Character Mode with one
exception, all code points are
represented by their hex equiv-
alent and one space. "End of Log"™
is displavyed when all the trace
has been displayved.

The oldest data in the trace is
displayed first. If the trace
contains more data than can be
presented on one frame, use the up
(4) and down (}) scroll keys.
Press the PRINT key to print any
trace frame.

3270 CHANGE LIKK DESCRIPTION UTILITY

The 3270 Change Link Description util-
ity is used to change the 3270 commu-
nication link description temporarily
or permanently.

To use the utility, select Change Link
Description from the 3270 LINK ANALY-
SIS menu. The CHANGE LINK DESCRIPTION
menu (Figure 8-25) appears.

Notae: Session Description may change
futomatically when displaying Error
0g.

2270 Link Analysis |Chg Description |Memory  xxxT
L disk|R disk|READY | Kyb ook |
01 Modem Clock Modem Port 4
CHANGE LINK DESCRIPTION
YOUR POSSIBLE
1D JIEM CHOICE CHOICES
a  SDLC Link Address 01 01 - FE
b Bit Clocking 2 1 = Business Machine Clock
2 = Modem Clock
c  Modem Port 1 1= Port 4 2 = Port 4A 3 = Port 4B
d Continuous Carrier 2 1 = Yes 2 = Ne
e  NRZI Encoding 2 1= Yes 2 = No
¢  Answer Tone Generation 2 1= Yes 2 = No
g Interface Status 1 1= EIA 2 = ceITT
h  Store Link Description 2 1= Yes 2 = No
Press CANCL to return to 3270 Link Analysis menu.
Press END to return to Function Selection menu.
When finished with this menu, press ENTER.
Type ID letter to choose ITEM, press ENTER: =
Figure 8-25. 3270 CHANGE LINK

DESCRIPTION Menu

The options on the 3270 CHANGE LINK
DESCRIPTION menu are:

. SDLC Link Address. Identifies a
secondary station on a link. The
default is, 01.

. Bit Clocking. Specifies either
business machine or modem
clocking. The default is 2, Modem
Clock.

. Modem Port. Indicates the modem
port to be used. The default is
1, Port 4.

. Continuous Carrier. Indicates
whether the communications utili-
ties are duplex. The dafault is
g_’ No.

. NRZI Encoding. Specifies whether
Non-Return-to-Zero-Inverted encod-
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ing is to be used in transmission.
The default is No.

. Ansuwer Tone Generation. Indicates
whether an answer tone is gener-
ated. The default is 2, No.

] Interface Status. Specifies if
the modem interface signals should
?e EIA or CCITT. The default is
1, EIA.

. Store Link Description. Specifies
whether changes made here are to
be temporary or stored on the
diskette. The default is 2, No.

WRAP MODEM UTILITY

The Wrap Modem utility is used to test
modems that support modem wrap and to
test any point from which transmitted
data can be wrapped back. To select
this utility choose Hrap Modem from
the 3270 LINK ANALYSIS menu; the WRAP
MODEM SETUP menu (Figure 8-26)
appears.

HRAP MODEM SETUP: The options on the
WRAP MODEM SETUP menu are:

. Mode. Specifies the number of
times the wrap will occur. The
default is 1, One wrap.

U Wrap to remote mode. Controls the
state of the test signal and
allows remote modems and
Displayuriters to be tested by a
modem wrap. If Yes is specified,
the utility will not turn the test
signal on. If No is specified,
the utility will turn the test
signal on.

Note: In some cases the remote modem
must be set up for the remote wrap at
the remote location. If the local
modem does not support the test
signal, this parameter has no effect
upon it. The modem then must be con-
trolled by its switches.

Chapter 8.

3270 Link Analysis

|Memory  xxxT
L dyoy R _disk [READY

Kyb oo |

EBCDIC  Modem Clock Modem Port &
WRAP MODEM

YOUR POSSIBLE
CHOJICE CHOICES

]
ol
im
=

o
x
o
a
o

1 1 = One wrap
2 = Continuous
3 = Continuous-stop on error

b HWrap to Remote Modem 2

non

1 Yes
2 No

Press CANCL to return to 8SC Link Anolysis menu.
Press END to return to Function Sclection menu.
HWhen finished with this menu, press ENTER.

Type ID letter to choose ITEM, press ENTER: =n

Figure 8-26. 3270 WRAP MODEM Setup
Menu

Wrap Modem Execution

Press ENTER after setup and the utili-
ty executes. The WRAP MODEM DISPLAY
frame appears (Figure 8-27)

3270 Link Analysis |Wrapping Modem
L disk|R disk|ON—LINE SEND

|Memory  xxxT
|kyb oo |

EBCDIC Modem Clock Modem Port 4

HRAP MODEM

DTR DSR RTS CTS RLSD RI T RD ss DSRS ® = On
(] L] L] L] " " L] L] n [ n = Off

Mode - Continuous
Failures detected - o
Number of wraps - 1o
Received Data

Press CANCL to return to setup menu.
Press END to return to Function Selection menu.
Press ENTER key to start or stop the displaying of data.

Figure 8-27. WRAP MODEM Display Frame

If a CCITT interface is being used,
all EIA terms are replaced by CCITT
numbers.

3270 DSC and EDD Communications Diagnostics 8-17
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CHAPTER 9. CCITT X.21 INTERFACE

X.21 INTERFACE

CCITT recommendation X.21 is a defi-
nition of a general-purpose interface
between terminals and public data net-
works (PDNs). X.21 defines the inter-
change circuits and a 15-pin connector
between data terminal equipment (DTE)
and data circuit equipment (DCE) for
operation on public data networks.

This manual is intended to define the
operation of the IBM Displavwriter on
a X.21 interface, not to give the user
an understanding of CCITT recommenda-
tion X.21. For information on X.21
refer to IBM Implementation of X.21
Interface General Information Manual.

Note: The X.21 interface is available
in World Trade countries only.

NETHORK SERVICES

Displaywriter supports the following
Public Data Network services:

. Address Calling

U Auto-Answer

J Direct Call

. Leased Line

. Call Progress Signal

L Calling Line Identification

. Called Line Identification

. Automatic Registration

. Connect When Free

No special Displayuwriter support is
required for these Public Data Network
services:

. Calls Barred

. Multiple Lines

. Charge Transfers

. Multi-Address Calling
Displayuriter does not support the
following Public Data Network
services:

. Charge Advice

. Selective Direct Call

. Unattended Auto-Call

. Short Hold Mode
. Control Not Ready State

OUT-GOING CALL ESTABLISHMENT ON A
SWITCHED LINE

These are the steps required for the
Displayuriter to initiate a call:

. The operator presses COMM START

. READY is displayed in the comm
status field.

. Displayuwriter monitors the network
for 16 or more consecutive 1l's.

. If 16 1's are received, NETWORK
AVAILABLE is posted.

U If other than 16 1's are received,
WAITING FOR NETWORK TO BE AVAIL-
ABLE is posted.

. The operator presses CALL or DIR
CALL

. The operator is prompted for a
number (this step is skipped if
DIR CALL was pressed).

. CALLING is displayed in the comm
status field and a three second
timer is started.

. If the three seconds elapse before
"oroceed to select"™ is received,
network error Tl is posted.

. If "proceed to select" is
received, the number is transmit-
ted and a six second timer is
started.

. If the six second timer elapses
before the selection is complete,
network error Fl is posted and the
call is cleared.

. If the selection sequence com-
pletes, the Displayuriter enters
DTE waiting state and starts a
twenty second timer.

. If the twenty second timer elapses
before a "call progress", "called
line ID", or "ready for data" is
received, network error T2 is
posted and the call is cleared.

. If a sighal is received before the
timer elapses, a sixty second tim-
er is set waiting for "called line
ID". This timer is reset by "call
progress" or "ready for data"™.

Chapter 9. CCITT X.21 Interface 9-1



. If "called line ID" is received, a
sixty second timer is set waiting
for "ready for data".

. If either sixty second timer
elapses, network error T3 is
posted and the call is cleared.

. When "ready for data is received,
CONNECTED is displayved in the comm
status field and CALL ESTABLISHED
is posted.

INCOMING CALL ESTABLISHMENT ON A
SHITCHED LINE

These are the steps required for the
Displaywriter to establish a call ini-
tiated by the network:

L The operator presses COMM START

[ READY is displayed in the comnm
status field.

U Displaywriter monitors the network
for 16 or more consecutive 1's.

. If other than 16 1's are received,
WAITING FOR NETWORK TO BE AVAIL-
ABLE is posted.

] If 16 1's are received, NETWORK
AVAILABLE is posted.

. When "syn syn bel™ is received,
Displayuwriter turns on call
accepted and sets a two second
timer.

. The two second timer is reset when
"calling line ID" is received and
the Displaywriter waits for "ready
for data".

If the two second timer elapses
before "calling line ID"™ or "ready
for data™ network error T% is
posted.

. When "ready for data" is received,
CONNECTED is displayed in the comm
status field and CALL ESTABLISHED
is posted.

CALL CLEARING AT DISPLAYHRITER REQUEST

The Displavwriter will perform the
following steps if session is termi-
nated or error state is noted.

. The Displaywriter drops call
accepted and starts a two second
timer.

. If the two second timer elapses
before CTS drops, network error F2
is posted.

[ If call clearing is completed in
two seconds READY is displaved in
the comm status field and NETHORK
ACTIVITY TERMINATED is posted.

CALL CLEARING AT DCE REQUEST

U The DCE drops Indication and the
Displaywriter starts a two second
timer.

. If the two second timer elapses
before CTS drops, network error F2
is posted.

. If call clearing is completed in
two seconds READY is displaved in
the comm status field and NETWORK
ACTIVITY TERMINATED is posted.
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CHAPTER 10. X.21 INTERFACE DIAGHOSTICS

INTRODUCTION

The communications diagnostic support
package for the IBM Displaywriter Sys-
tem consists of:

. Loadable Diagnostics

. Maintenance Analysis Procedures
(MAPs)

U Online Diagnostics

L Customer Loadable Diagnostics

. Customer Link Analysis Utilities
. Communication Link Analysis Guide
Note: This section contains display

formats and printed outputs that
should be considered as samples only.

MDIS

The MDIs are test units and directions
for service action that operate when
selected. The first test unit
requests the input of a Communication
ID which describes the hardware con-
figuration.

These MDIs test the communication com-
ponents within the Displavuriter and
the external components such as the
external EIA and LDC cables.

The chart in Figure 10-1 lists the
Communication IDs for different hard-
ware configurations. The MDIs check
whether the communication adapter card
is located in the electronics module
or the diskette unit. When the diag-
nostic controller has determined the
configuration of the communication
features, a set of test units opverate
automatically to test the function of
these particular features.

ID COMMUNICATIONS CONFIGURATION

a Port 4:
Module EIA

Communications Adapter EIA port Electronics

d Port %a:

Communications Adapter EIA port

Port 4b: Local Device Controller

e Port 4a: Communications Adapter EIA port
Port 6b: X.21 switched line

£ Port 4a: Communications Adapter EIA port
Port 4b: X.21 leased line

g Port 4a: Communications Adapter EIA port
Port 4b: 38LS modem for switched line

h Port 4a: Communications Adapter EIA port
Port 4b: 38LS modem for nonswitched line with SNBU

i Port %a: Communications Adapter EIA port
Port 64b: 38LS modem for nonswitched line

m Port 4a: Communications Adapter EIA port
Port 4b: EIA Adapter Card EIA port

P Port 4b:

Local Device Controller

q Port 4b: X.21 switched line

r Port 4b: X.21 leased line

s Port 6b:

3J8LS modem for switched line

t Port 4b:

38LS modem for nonswitched line with SNBU

u Port 4b:

38LS modem for nonsuwitched line

2 Communications tests inhibited

Figure 10-1. Communications ID Chart

Chapter 10.
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MDI_ OPERATIONS

The communication MDIs are on the ABC
diagnostic diskette. Before this
diskette can be loaded, the MDI super-
visor must first be loaded from the
Displayuriter system diagnostic
diskette. An interface to the MDIs is
provided through the keyboard and dis-
play.

Follow these steps to run the MDIs.

1. Insert the Displaywriter system
diagnostic diskette. The program
loads and the FUNCTION SELECTION
menu displays.

2. Select MDIS from the FUNCTION
SELECTION menu. The DEVICE
SELECTION menu displays.

3. Select Communications from the
DEVéCE SELECTION menu and press
ENTER.

4. Insert the Displavwriter System
éBC diagnostics diskette and press
NTER.

If a single diskette drive system
is used, the Displayuwriter system
diagnostics diskette must be
removed and the Displaywriter Sys-
tem ABC diagnostic diskette
inserted.

If a dual diskette drive is used,
the ABC diskette may be inserted

in the right drive. A flowchart
for Displaywriter System Diagnos-—
tics and Displayuwriter System Com-
munications Diagnostics is shoun
in Figure 10-2

For further information on MDI opera-
tion, refer to the IBM Displavwriter
System Product Support Manual.

The Displayuriter is also equipped
with a feature known as RESUME that
can be used as a marker, or stopping
point, while running the MDIs. RESUME
can be used in two ways:

. Automatic RESUME is written into
the MDIs. When an automatic
RESUME occurs, a prompt occurs.

. Optional or real time RESUME is
entered by keying the letter "r!'
at any MDI stopping point. When
in '"Step' moda, an optional RESUME
can be placed at any point within
the MDIs. Once the RESUME has
been entered, either power off the
Displayuriter, or press END to
return to the FUNCTION SELECTION
menu. To return to the RESUME
point, access the FUNCTION
SELECTION menu and select MDIs.
From this menu, the RESUME option
is taken by pressing ENTER.
Pressing END or CANCEL at this
point will erase the optional
RESUME.
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¢ System Exerciser

FUNCTION SELECTION MENU

Handle

Figure 10-2 (Part 1 of 2). Loadable

Keyboard
MDis
Execute

Chapter 10.

Device Selection

MDI
DEVICE

SELECTION
MENU

Did
You Open
and Close Drive
Handle?

NO

Type ID
Letter

Did
The Machine
Prompt: Insert
Optional CE
Diskette?

YES

Insert
Optional
Diskette

YES —

MD{ RUN TIME
OPTIONS MENU

Follow Screen
Prompts to
Completion or
Follow Repair

Action

Diagnostics
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ERROR LOGS
a Memory Record
b 5218 Maintenance Statistics

GROUP SELECTION
MENU

Error Log/Maintenance Statistics
6360 Head Alignment
Compatibility Check
FESN/RVM

oo

oo

Communications
e Disppy /| e Mair
Statistics
DEVICE
SELECTION
Type ID MENU
Letter

abcde

Insert
Memory
Diskette

Type ID
Letter

Refer to
Product
Support
Manual

Follow Prompts to
Completion or
Perform Repair
Action

Communications Link Analysis Type ID
ASYNC Letter
BSC

3270
EDD
X.2t

®a0 oo

.

Figure 10-2 (Part 2 of 2). Loadable Diagnostics

X.21 LINK ANALYSIS UTILITY 1. Power ON.

The Wrap X.21 Network Utility is the 2. Load the diagnostic diskette.

only X.21 interface utility available

for Displaywriter. The utility wraps 3. Select Utilitias from the FUNCTICN
the C (control) interface line to the SELECTION menu.

I (indication) line and wraps X'00' to

X*'FF' characters with odd parity. The 4. Select Comrunications from the
utility also measures the line speed. UTILITY GROUP SELECTION menu.

5. Load the ABC diagnostic diskette.

ACCESSING THE WRAP X.21 NETHORK UTILI- 6. Select X.21 from the COMMUNI-
TY CATIONS LINK ANALYSIS menu to
access the X.21 LINK ANALYSIS

In most cases, you must follow a setup menu.

procedure for an individual utility

before it will execute. The steps to Figure 10-3 shows how the utilities
access the utilities are as follous: are accessed for X.21
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POWER ON

LOAD DIAGNOSTIC DISKETTE

FUNCTION SELECTION
MENU
(Select "Utilities")

'

UTILITY GROUP
SELECTION MENU
(Select "Communications")

Load ABC Diagnostic Diskette

COMMUNICATION LINK
ANALYSIS MENU
(Select "X.21")

l

WRAP X.21 NETWORK
EXECUTION MENU

Figure 10-3. X.21 Link Analysis Utili-
ties Menu Path

HRAP X.21 NETWORK UTILITY

To begin the Wrap X.21 Network Utility
press ENTER. SEND is displaved in the
transmission indicator and C (control)
is wrapped to I (indication). A fail-
ure is indicated in the C/I Failure
counter if I fails to come on.

Chapter 10.

X.21 Link Analysis |Wrapping X.21 Network
L disk|R disk|ON-LINE _SEND |

| Kyt xxx

7-bit Modem Clock 960¢ Modem Port 48

WRAP X.21 NETWORK
SWITCHED
DTR DSR RTS CTS RLSD RI ke RD ss DSRS ® s On
[] » . . " b » L] n . n = Off
c 1 T R

0 - C/Y Failures
0 = Character Failures
Received Data

0 ~ Wraps
0 - Total Failures

Press EMTER to wrap data.

Figure 10-4. WRAP X.21 HNETWORK Exe-
cution Frame

The hex characters X'00' to X'FF' with
odd parity are wrapped and DATA is
displayed in the Received Data field.
Character failures are indicated in
the Character Failures counter. If no
data is recaived in ten seconds, a
character failure is indicated and the
utility goes to wait state.

After all data has been wrappad, C is

turned off. If I fails to turn off, a

failure is indicated in the C/I count-
er (switched line only).

The Wrap X.21 Network Utility also
measures and displays line spead.
Spzeds of 600, 1200, 2000, 24900, 4800,
7200, or 9600 are displaved on line 3
of the Wrap X.21 Network Execution
Frame (Figure 10-4) if th2 measured
spead is within 10 percent of the dis-
played speed. A value of 0 is
displaved if data is wrapped but the
measured speed was not within 10 per-
cent of one of the allcwabla line
spaeds. A blank indicates that no data
was uwrapped.

X.21 Interface Diagnostics 10-5
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CHAPTER 11. SERVICE INFORMATION TONLS, ADJUSTMENTS AND CHECKS

SERVICE INFORMATION

UARNING: Remove pouer from the
Displayuriter before removing or

replacing

any machina parts.

Naver turn poier on until machine
parts are properly installed and all
electricalselzctronic parts are prop-
erly grounded.

J00LS

There are severgl special tool§ for
checking communications operations and
making adjustments:

*

The IBM VvOM (P/N 1769231) and dB
Adapter (P/N 17649299) measure the
transmit and receive dB levels of
a modem. To attach the dB adapter
to the VOM, set the polarity
switch to the +DC postion. Set
the range selector switch to .06
milliamp VDC. Insert the adapter
plug assembly into the "+" and "-%
jacks. Align the dB Adapter and
press down until it is seated on
the VOM.

Always check the dB adapter bat-
tery before use. To do this, set
the range selector to the test
position. The LED will light if
the battery is good.

A 600 BRIDGE slide switch on the
front panel of the dB Adapter pro-
vides a dual function of dB
levels. When the switch is in the
600 position the input jacks are
terminated with a 600 ohm input
impedance. In the Bridge postion,
the LISTEN circuit is activated
and an earphone (P/N 272811%5) may
be used to listen during on-line
checks. The dB Adapter is pouwered
by a NEDA type 1604 battery.
Adjustments and Checks at the end
of this section tells how to use
the VOM and dB adapter for making
di fferent checks. Leads for the
dB adapter may be ordered (P/N
453697).

The IDS Model 60 Modem and Termi-
nal Interface Tester (Blue Box)
monitors activity on all 25 lines
of the EIA R5-232 interface. The
Blue Box attaches in series with
the EIA interface cable, betueen
the business machine and the
external modems/DCE.

A ribbon cable and 25 pin connec-
tor attach the Blue Box to the
modem/DCE. The EIA interface cable
plugs into a 25 pin jack on the

face of the Blue Box. Switches on
the face of the Blue Box open and
close the interface circuits. Test
points on either side of the

switches allow the circuits to bhe
monitored under normal conditions.

Pin #{Circuit

Dascription

1 AA Protective Ground

2 BA Transmitted Data

3 BB Received Data

4 CA Request to Send

5 CB Clear to Send

6 cC Data Set Ready

7 AB Signal Ground (Com. Ret.

8 CF Received Line Signal Det.

9 -- (Reserved for Data Set
tasting)

10 - (Reserved for Data Set
testing)

11 Unassigned

12 SCF Sec. Rec'd Line Sig. Det.

13 SCB Sec. Clear to Send

14 SBA Sec. Tranmitted Data

15 DB Trans. Signal Element

Timing (DCE SOURCE)

16 SBB Sec. Received Data

17 DD Sec. Sig. Element Timing
(DCE Source)
18 Unassigned

19 SCA Sec. Request to Send

20 (#3)) Data Terminal Ready

21 CG Signal Quality Detector
22 CE Ring Indicator

23 CH/Cl |Data Signal Rate Selector
2% (DTE/DCE Source)

25 DA Unassigned

Figure 11-1. EIA Interface Connector

Pin Assignments

Voltage at the data set or termi-
nal device can also be observed.
Pins 2) 3, %, 5, 6p 8) 15, 17; 20:
21, 22 and 25 have monitor cir-
cuits fix-wired to tha Modem side.
If a +3 VDC minimum is applied to
these Modem pins, monitor lamps
will light. These circuits are
patch panel wired to cross connect
any interface circuits. Three
terminal patch cords are provided.
Auxiliary circuits monitor posi-
tive voltage and negative voltage
in those interface leads that do
not have a permanent monitor. If
a patch cord is placed between pin
INt and pin 23 (on either modem or
terminal side) an ON (+3 VDC) con-
dition will light the associated
lamp. If a patch cord is placed
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Portable Acoustic Coupler

Figure 11-2. Tools

Nu-Data EIA Tester

Displaywviter
EIA Wrap Plug

c——

LDC Test Jumper

between pin IN- and any pin from

the modem and terminal side, a
voltage of -3 VDC (or more nega-
tive) will light an associated
lamp. The Blue Box uses two 1.5
volt d.c. cells (size AA).

Figure 11-1 shows the EIA Inter-
face connector pin assignments.

The Nu-Data Interface Tester also
monitors all 25 EIA lines. It
attaches in series with the EIA
Interface cable, betueen the busi-
ness machine and the external mod-
em/DCE. It functions similarly to
the Blue Box, but has 7 permanent
monitor lamps instead of 12. The
Nu-Data has pulse trap detection
circuits that are not available on
the Blue Box.

The IBM acoustic (Black case) cou-
pler bypasses a switched network
external modem/DCE or the communi-
cations line of a non-switched IBM
38LS modem. It operates at 1200
bps. It allows either clocked or
non-clocked operation. Acoustic
coupler functions are controlled
through:

IBM Displaywriter Communications

Acoustic Coupler

- Coupler On/0ff Switch. Acti-
vates acoustic coupler Tor
telephone handset attachment.

- AC ON/Off Switch. Activates
AC power to tha unit.

- Line/EIA Coupler Switch.
Selects line jack input or EIA
interface connector input to
acoustic coupler.

- Business Machine/Modem Clock
Suitch. Saelects tvpe of
clocking.

- EIA Connector. Connects EIA
cable to coupler.

- Line Jack. Connects
non—switched (leased) line
plug to acoustic coupler.

- Test Jack. Used for acoustic
coupler maintenance.

The US Portable Acoustic Coupler
(UPAC) bypasses a switched natwork
external modam/DCE or the communi-
cations line of a non-switched IBM
38LS modem. It operates at 0-1200

Service Manual



bps and allows either clocked or
non-clocked operation and may be
used with Async or BSC communi-
cations features. UPAC functions
are controlled through:

- Mode Switch. Selects mode of
operation

- UPAC Power Supply. Provides
operating voltages

- EIA Interface Connector. Con-
Gszgs the EIA cable to the

- Modem Interface Connector.
Connects the modem cable to
the UPAC

A Test Mode exists to functionally
test all units of the the UPAC
except the EIA interface receivers
and drivers. It checks transmit,
receive, and clock functions. 1If
the light does not appear when
operating the UPAC, switch to Test
Mode to check the UPAC. Test mode
requires operating with the hand-
set in the coupler with a "quiet"
line (no tone present), or while
the remote site is quiet (no RX
light on). Dial one digit (1-7)
for a l-minute "quiet" line. Dur-
ing the test procedure the Test
Light should be very dim or com-
pletely off. If not, either the
UPAC or the handset is marginal or
defective. Figure 11-3. shouws
the Test Mode indicators during a
good test operation.

]
™ S0- Weak Sig @
]

4
RX ';6: Test @ (Very dim or off)
'

Figure 11-3. UPAC Test Mode Indicators

During A Good Test Opera-
tion

The European Portable Acoustic
Coupler (EPAC) has the same func-
tions as the UPAC except the
interface. The EPAC has a CCITT
V23-V24 compatible interface. The
power supply of the EPAC is the
standard European 220V/50HZ.

The LDC Test Jumper is used to
continuity check the customer's
twinaxial cable. Use the jumper to
connect the two center connectors
at one end of the twinaxial cable.
Measure the resistance at the oth-
er end of the cable.

The Displayuriter EIA Wrap Plug
can be used to verify the
Displayuriter EIA interface at the
Electronics Module, port 4, or the

Diskette Unit, port 4A or port 4B.
Figure 11-4 shows the wiring of
the 15 pin Displayuriter EIA Wrap

Plug.
Displayuwriter EIA Wrap Plug Wiring
From To
3 (rts) 4 (cts)
5 (dsr) 13 (dtr)
1 (txd) 2 (rxd)
7 (cd) 8 (sstby)
15 (drsel) 14 (ri)
12 (test) 10 txc
12 (test) 11l rxc

Figure 11-4. Displayuriter EIA Wrap
Plug Wiring

ADJUSTMENTS AND CHECKS

USING THE IBM ACOUSTIC COUPLER{BLACK
CASE) TO BYPASS THE EXTERHNAL MODEN

1. Remove business machine EIA cable
from modem/ DCE. Attach it to the
EIA connector on the acoustic cou-
pler.

2. Set the Line/EIA suwitch to EIA
position.

3. Set the Business Machine/Modem
Clock switch of the acoustic cou-
pler to simulate the application
being bypassed.

4. Connect acoustic coupler power
cord to outlet. Turn AC power
switch to On position.

5. Set up the local Displavuriter to
run OLTS using the communication
application diskettes, or run the
continuous transmit using the
CEDD.

6. Place call to remote station.
When the remote station goes to
data mode (answer tone present, if
other end auto-answers), place thea
handset in the cups with the mouth
piece toward the slot in the case.

7. Turn the Coupler On/0ff switch to
On position.

8. Start the Displaywriter communi-
cations.

9. When communications are completed,
reconnect the EIA cable to the
modem/DCE.

Nota: In noisy locations, the
handset and acoustic coupler pick
up unit should be protected by
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closing the top cover of the case.
(Place handset cord through groove
in lower case unit.)

USING THE IBM UPAC TO BYPASS THE
EXTERNAL MODEM

1. Remove the business machine EIA
cable from modem/DCE and attach it
to the EIA connector on the UPAC.

2. Set the mode switch to the mode of
compatibility.

3. Connect the UPAC power pack (weak
sighnal and test lights on).

4. Set up the Displavwriter to commu-
nicate.

5. Place call to the remote station.
When the remote station goes to
data mode (answer tone present, if
other end auto answers), place the
hand set in the cups, in the same
position as shown on the UPAC. Use
the strap to hold in place, then
place plastic cover over the hand
set and snap in place.

6. Start Displavuriter
communications.

7. When communications are completed,
remove EIA cable from UPAC and
connect to the modem.

CHECKING THE LDC CABLE RESISTANCE

To check the Displayuwriter LDC cable
and the customer's twinaxial cable
verify the resistances in Figure 11-5.

LOCAL DEVICE CONTROLLER (LDC) RATE

SELECTION

The switches on the LDC may be set

rates of 1200,

2400 bps,

or 4800 bp

(factory setting for CSU is 4800 bp
To obtain the desired rate, set the
switches as shown in Figure 11-6 .

to
S
s).

Note: Because the clock rate is set
on the LDC, the menu option for modem
clocking should be used for all LDC

operations.

rJ

[v]

N

:: LDC Speed Switches
o H On
= Off

123456
g =

Bit Rate Switch Setting

L

123466

On
Off

2400 bps HHHHUH

1234656

On
Off

ssonees| 1 A A8

123456

On
Off

Figure 11-6. LDC Switch Settings

Measure LDC Stub Customer Twinaxial

from: Cable Cable Resistance
Resistance

One Center minimum: 1 megohm

Conductor maximum: | (without jumper)

to the 30 ohms maximum: 115 ohms

other (with jumper

center installed at

conductor remote end)

Center con-

ductor to 50 - 60 minimum: 1 megohm

Conductor ohms

Shell.

Figure 11-5. LDC Cable Resistance
Chart.

11-4 IBM Displaywriter Communications Service Manual

NOTE: Shaded area of the switch
is the part that is pressed.




CHAPTER 12. CABLES, CONNECTORS AND TEST POINTS

LOCATOR CHART

This section will aid in locating
cards, cables, connectors, and test
points, for communications in the IBM
Displaywriter work station. Wire ter-
mination points are also given for
doing continuity checks. Use the
Point To Point Wiring Locator Chart
Figure 12-7 for tracing wires through
the Displaywriter System.

When instructed by MAPs to measure a
voltage:

. Refer to the Locator Chart
Figure 12-1 to find the name of
the card or connector to be meas-
ured. The cards and connectors
are listed by module.

. Refer to the figure number in the
"Go To Figure" column for the
location of the connector or card
test point to be measured.

Signal Ground is to be used when meas-
uring voltages.

Frame Ground is earth ground and is
used only for electrostatic discharge
grounding. The use of frame ground
when measuring voltages should only be
used when instructed by MAPs.

Note: Only use a Fluke! digital
multimeter or it's equivalent for all

voltage readings while servicing the
IBM Displavwriter System. The use of
any other multimeter to check voltages
may cause circuit damage.

ELECTRONICS MODULE

Connector/Card Go to Figure
4 Panel 1 12-8
Communications
11 Communications 12-9
DC Connector
A2 12-8
S1 12-10
Distribution Board 12-11

DISKETTE UNIT

Connector/Card Go to Figure

Al 12-12

Bl 12-13

(o3 ] 12-14

c2 12-15

D1 12-16

D2 12-15

Distribution Board 12-11
12-16

4B 12-15, 16

D1 (X.21 Only) 12-17

D2 (X.21 Only) 12-17

Figure 12-1. Locator Chart (For Use
With MAPs)

1 Trademark of John Fluke Manufacturing, Inc.

Chapter 12.

Cables, Connectors and Test Points 12-1



Female

Figure 12-2. Electronics Module Panel
1 Pin Locator

Panel 1 Panel 2

Voltage for Communications

Figure 12-3. Power Supply (Panel 2)
Connector Pin Locators

4B 4A
=Y  [=
19
O o ©
4B aA

female O female
o O O

Rear View of Diskette Unit

Gi==it

Figure 12-4. Diskette Unit Connectors
4A and 4B Pin Locator

12-2 1IBM Displavuwriter Communications Service Manual



s1

B
B~
EIS)
l
E
[
J

................................... c
........... B
A
)
Pin 12
Wiring Side
T T —— T T 7
=] =
o
System Card I it | BE— —n
/
Pin 13 Pin 24
Communications Distribution Board Connector

Adaptor Card

Memory Extender Card

Memory Card

Display Adapter Card

Printer Sharing or

3277 OE Card

System Card

Communications Card

Figure 12-5. Electronics Module Distribution Board Connector Pin Locators

Chapter 12. Cables, Connectors and Test Po

ints 12-3



Diskette Unit Distribution Board
Service Position

Pin 1 Pin 12
x Wiring Side
Apﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
Pin 13/ Pin 24

Distribution Board Connector

Figure 12-6. Diskette Unit Communication

Optional
IEA, LDC,

38Ls, x.21\

Diskette
Adapter

Communications
Adapter

Viewed From Front
of Diskette Unit

Cards Connector Pin Locators

12-4 IBM Displaywriter Communications Service Manual



LOCATOR CHART FOR POINT TO POINT WIR-
ING

The Point To Point Wiring Locator
Chart will aid service personnel
locate connector uWires when doing con-
tinuity checks, tracing wires in
cables, and checking voltages. All
Displayuwriter connectors except Panel
1 connectors 5, 6A, 6B, and 7 can be
used as a starting point for wiring
checks.

Signal Ground is to be used when meas-
uring voltages.

Frame Ground is earth ground and is
used only for electrostatic discharge
grounding. The use of frame ground
when measuring voltages should only be
used when instructed by MAPs.

Note: Only use a Fluke digital multi-
meter or it's equivalent for all volt-
age readings while servicing the IBM
Displaywriter System. The use of any
other multimeter to check voltages may
cause circuit damage.

Chapter 12.

ELECTRONICS MODULE

Connector/Card

4 Panel 1
Communications

11 Communications
Power

A2

51

5 ,

Distribution Board

Go to Figure
12-8

12-9

12-8

12-10
12-10
12-11

DISKETTE UNIT

Connector/Card

D2 For Dual EIA
D3 LDC
D3 38LS

Go to Figure
12-12

12-13

12-146

12-15

12-15

12-16

12-16

Figure 12-7.

Cables,

Locator Chart (For Point

To Point Wiring)

Connectors and Test Points 12-5




ELECTRONICS MODULE

PANEL 1 CONNECTOR 4, DISTRIBUTION
BOARD CONNECTOR A2, AND MODE!M CABLE
COHNECTOR

All Panel 1 Connectors are showun from
the outside rear view of the Electron-
ics Module.

a

0000000 1 Internal Communications

090009, Cable Ends
15
Female

Conn/Pin Conn/Pin Conn/Pin Identification
A2-19 4-1 Modem-2 Transmit Data
A2-22 4-2 Modem=-3 Receive Data
A2-23 4-3 Modem-4 Request To Send
A2-16 4-4 Modem=5 Clear To Send
A2~ 5 4-5 Modem—-6 Data Set Ready
A2- 4-6 Modem=-1 Protective Ground
A2- 2 4-7 "Modem-8 Receive Line S5.D.
A2-21 4-8 Modem-11 Select Standby
A2- 6 4-9 Modem-7 Sighal Ground
A2-10 4-10 Modem-15 Transmit S.E.T.
A2- 4 4-11 Modem-17 Receive S.E.T
A2- 7 4-12 Modem—-18 Test
A2-12 4-13 Modem-20 Data Terminal Ready
A2-13 G-14% Modem-22 Ring Indicate
A2- 8 4-15 Modem-23 Data Select R.D.

A2
Pin 1 Pin 12
Wiring Side
1 { 1 1 )
[ —
Pin13 Pin 24 Modem/EIA CCITT Cable ends

DISTRIBUTION BOARD CONNECTOR 1 ////

Electronics Module

Panel 1 p——— ..J /

Electronicsl 14
Package |

25 Pin

EM’/}IA-CCITT Cable

15 Pin

4 Internal Communication
Adapter Cable

L

Distribution Board

Figure 12-8. Panel 1 Connector

Pin Side

12-6 1IBM Displaywriter Communications Service Manual
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0000000
000000
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POWER SUPPLY CONNECTORS 11

All Panel 1 Connectors are

the outside rear view of the Electron-
All other connectors are

ic Module.
shown from the wiring side.

shown from

19, P
Q) 0.0000000000000000
377 20
Female
Diskette Unit Commio. Power Supply
Voltage Cable
Commo. Dm
Adapter Card "
10
Diskette O—— .
Adapter Card B2 | Diskette Unit
DC Cable
c1
Pin 1 Pin 12
x Wiring Side
1. L j iy
[ N » 1 C )

Distribution Board Connector
Diskette Unit

Figure 12-9.

Pin 24

Power Supply Connectors

Chapter 12.

Conn/Pin Conn/Pin Identification
11-1 Cl-6 Signal Ground
11-2 Cc1-7 Signal Ground
11-3 Cl-8 Signal Ground
11-4 Cl-9 Signal Ground
11-5 Cl-19 Signal Ground
11-6 C1-20 Signal Ground
11-7 Signal Ground
11-8 Signal Ground
11-9 c1-5 +12.0 VDC
11-10 C1-13 + 5.0 VDC
11-11 Ci-14 + 5.0 VDC
11-12 C1-15 + 5.0 VDC
11-13 C1-16 + 5.0 VDC
11-14 cl-1 + 5.0 VDC
11-15 Ccl-2 + 5.0 VDC
11-16 Ci-10 + 8.5 VDC
11-17 + 8.5 VDC
11-18 c1-12 - 5.0 VDC
11-19 cl1-17 -12.0 VDC
Note: Pins 20 through 37 not used

Cables,

Connectors and Test Points 12-7




SYSTEM CARD CONNECTORS S1

All Panel 1 Connectors are shown from
the outside rear view of the Electron-
ics Module. All other connectors are
shown from the wiring side.

Conn/Pin Conn/Pin Conn/Pin Conn/Pin Identification
S1-1
$1-2
$1-3
s14
$16 55 A1-10 Address Bit8
s1-6 5-20 A1-23 DMA Request Receive
817
s18 6-22 Al-11 DMA Request Transmit
$1-8 6-36 B-11 Data Bus Bit 2
s1-10 6-37 B1-12 Data Bus Bit 0
§1-11 627 812 Interrupt 4
§1-12 5-26 A1-22 Interrupt 1
§1-13 529 B14 DMA Request
$1-14 6-30 A1-12 Reset
$1-16 531 B1-6 A1 1/0 Read
$1-16 5-32 81-7 A7 Address Bit 4
§1-17
§1-18
§1-19
§1-20 58 A1-21 Select
s1-21 6-33 818 A8 Address Bit 2
§1-22
§1-23
$1-24
$1-26
§1-26
§1-27 53 819 Data Bus Bit 6
§1-28 6-1 A1-18 DMA Acknowledge Receive
§1.29 §4,5-13 A1-19 Twisted Pair Ground
$1-30 5-19 B1-24 Data Bus Bit 1
s1-31 6-36 81-10 Data Bus Bit 4
51-32 5-18 B1-23 Data Bus Bit 3
8§1-33 57 A1-17 Interrupt 7
$1-34 5-10 B1-15 Diskette Ready
$1-35 511 B1-16 DMA Acknowledge
§1-36 512 B81-17 Diskette Selact
$1-37 58 B1-14 Al1-16 1/0 Write
§1-38 6-14 B1-18 Address Bit 3
§1-39 5-16 B1-20 A1-20 Addraess 8it 1
5140 5-16 8121 Data Bus Bit 7
§141 517 B1-22 Data Bus Bit§
5142 6-28 813 Terminal Count
$143 5-21 Al-24 DMA Acknowledge Transmit
S$1-44

Figure 12-10. System Card Connector S1

12-8

Diskette
Unit

|
Diskette Unit Signal Cable 55 Internal Diskette Signal Cable ’;~,? |
- ¥4 1
81 s1 e
$ 1
Al g
2 ]
2 I
[~]
|
|
-
J
81
(2
24
J )
Wiring Side
Connector 5 Panel 1
1 19
AN Ve
Q‘)Eoooooooooooooooooooocoooo LX) s)
7 ~N
2 Male 37
Pin 1 A1/81 Pin 12
""—I—T—'==f'_'1"_‘_'
o CO /a3
y e - . 1 -k
i Pin 24
Pin 13 Wiring Side

Diskette Distribution
Board Connector

IBM Displayuwriter Communications Service Manual



Distribution Board

Ea | F3 [F2 | F1
E4 | E3 | E2 | EL
DG | D3 [ D2 [ D1
ca [ c3lc2ct
B4 | B3 | B2 | BL
IVANSEANYE - |

Memory Extender Card (Position F)

Memory Card (Position E)

Display Adapter Card (Position D)
Printer Sharing Card or 3277 DE Card (Position C)

System Card (Position B)

Communications Card (Position A)

Figure 12-11.

DISTRIBUTION BOARD CONNECTOR

A2
Pin 1 w Pin 12
iring Side
T T T Y /
[
 evewenn R evovomun: B commm—n i amass |
{ 1 1
Pi~ 13 Pin 24

Distribution Board and

Distribution Board Con-

nectors

Chapter 12.

Note:

All Grounds Are Signal Grounds

Pin  Voltage Pin Voltage Pin Voltage Pin Voltage
F4 F3 F2 F1
6 Ground 6 Ground 6 Ground 6 Ground
1 +5 VDC 1" +5 VDC 1 +5VDC 1 +5 VDC
13 -5 VDC 13 -6 VvDC
15 +85VDC 15 +8.5 VDC
20 +12VvDC 20 +12 VDC
E4 E3 E2 E1
6 Ground Ground 6 Ground 6 Ground
11 +5VDC | 1 +5VvDC | 11 +5VDC 11 +5 VDC
13 -5VDC 13 -5VDC
15 +8.5VDC 15 +8.5 VDC
20  +12VDC 20 +12 VDC
D4 D3 D3 D2 D1
6 Ground 6 Ground 6 Ground 6 Ground
" +5VvDC | 11 +5 VDC 1 +5 VDC 1 +5 VDC
13 -5VDC
15 +8.5 VDC
20 +12 VDC
c4 €3 Cc2 (]
6 Ground | 66 Ground 6 Ground 6 Ground
1" +5VDC | 111 +5 VDC 111 +56VDC 1 +5 VDC
13 -5 VvDC
16 +8.5 VDC
B4 83 B2 B1
6 Ground 6 Ground 6 Ground 6 Ground
11 +5 VDC 11 +5 VDC 11 +5 VDC 11 +5 VDC
£ % N
Pin Voltage  Pin  Voltage
6 Ground [ Ground 3 Ground 13 -5 VvDC
4 Ground 15 +8.5 VDC
5 Ground 16 Ground
6 Ground 17 Ground
8 -12VvDC 18  Ground
9 +%5VDC 20 +12VvDC
10 +5VDC 22 +5VDC
1" +5VDC 23 +6VDC
12 45VDC 24  +5VDC
Cables, Conneétors and Test Points 12-9



DISKETTE UNIXT

DISKETTE UNIT CONNECTOR Al

All Panel 1 Connectors are shown from
the outside rear view of the Electron-

ics Module.

All other connectors are

shown from the wiring side.

Identification

Conn/Pin Conn/Pin Conn/Pin
Al-1 - -
Al-2 - -
Al-3 - -
Al-4 - -
Al-5 - -
Al-6 5-31 $1-15
Al-7 5-32 51-16
Al-8 5-33 51-21
Al 9 - -
Al1-10 5-5 51-5
Al-11 5-22 51-8
Al-12 5-30 S1-14
Al1-13 - -
Al-14 - -
Al-15 - -
Al-16 5-9 $1-37
Al-17 5-7 $1-33
Al1-18 5-1 51-28
Al-19 5-13 -
Al-20 5-20 51-39
Al1-21. 5-8 $1-20
Al-22 5-26 S1-12
Al1-23 5-15 S1-6
Al-24 5-21 -

I/0 Read
Address Bit 4
Address Bit 2

Address Bit 8
DMA Request Trans.
Reset

I/0 Write

Interrupt 7

DMA Ack. Rec.
Ground

Address Bit 1
Select

Interrupt 1

DMA Request Receive
DMA Ack. Transmit

Figure 12-12. Diskette Unit Connector Al

DISKETTE UNIT CONNECTOR Bl

ics Module.
shown from

All Panel 1 Connectors are shown from
the outside rear view of the Electron-

Conn/Pin Conn/Pin Conn/Pin Identification
Bl-1 - - -
B1-2 5-27 $1-11 Interrupt 4
B1-3 5-28 S1-42 Terminal Count
gi-g 5-29 S$1-13 DMA Request
B1-6 5-31 51-15 I/0 Read
Bi-7 5-32 S1-16 Address Bit 4
B1-8 5-33 §1-21 Address Bit
B1-9 5-34% $1-27 Data Bus Bit 6
B1-10 5-35 S1-31 Data Bus Bit &
B1-11 5-36 S1-9 Data Bus Bit 2
B1-12 5-37 S1-10 Data Bus Bit 0
B1-13 - - -
Bl1-14 5-9 $1-37 I/0 Urite
B1-15 5-10 51-34 Diskette Ready
B1-16 5-11 $1-35 DMA ACknowledge
B1-17 5-12 51-36 Diskette Select
B1-18 5-14 S1-38 Address Bit 3
B1-19 5-4,13,24 S1-29 Tuisted Pair Ground
B1-20 5-15 S1-39 Address Bit 1
B1-21 5-16 $1-40 Data Bus Bit 7
B1-22 5-17 5$1-41 Data Bus Bit 5
B1-23 5-18 $1-32 Data Bus Bit 3
B1-24 5-19 $1-30 Data Bus Bit 1

Figure 12-13. Diskette Unit Connector Bl

12-10

5
Panel 1 Connector
! 00000000G00000 1
LT KA X

20
Male i

Diskette Unit

Electronic rOa
Module
[»
System g
Card Panel 1 g
L6 Diskette Unit
st E, ~{] 81
Signal Cable
m
a c
g
Lb—4d |
$1
ag] ?E
) Elz
J

Wiring Side

Al
Pin 1 Pin 12
Wiring Side

T 1 T T
E
ya 1

1 —I 1

=

Pin13 in 24

Distribution Board
nnector

All other connectors are
the wiring side.

s1

Connector 5 Panel 1
1 19

\) oooooooooo ooooooo({
PSS IS

2 Male

37

Pin1 A1/B% Pin12

i Pinz4
Pin 13 Wiring Side
Diskette Distribution
Board Connector

IBM Displaywriter Communications Service Manual



DISKETTE UMIT CONNECTOR C1

All panel 1 Connectors are shoun from 19 1" 1
the outside rear view of the Electron- AN T — e
ics Module. All other connectors are P REEESCEEESSTETS]
shown from the wiring side. 37 Female 20
Conn/Pin Conn/Pin Identification
Cl-1 11-14 +5.0 VDC Pin 4 et Pin 12
Cl1-2 11-15 +5.0 VDC N\ Wiring Side y4
c1-3 +5.0 VDC N——— +—+
Cl-4 -
Ci-5 11-9 +12.0 VDC f 1 C—J1 ¢ )
C1-6 11-1 Signal Ground ANAOONOAACAN)
cl-7 11-2 Signal Ground Van 1 ! 1
Ccl1-8 11-3 Signal Ground Pin 13 Distribution Board Pin 24
c1-9 11-4 Signal Ground Connector
Cc1-10 11-16 +8.5 VDC
ci-11 -
c1-12 11-18 -5.0 VDC ) )
c1-13 11-10 +5.0 VDC Diskette Unit
Cl-14 11-11 +5.0 VDC
C1-15 11-12 +5.0 VDC panel 2
01—16 11_13 +5'0 VDC 11 Communications At
c1-17 11-19 -12.0 VvDC Electronics | ooV
Cl-1 8 - Module 3 10 Cab|e°“age
Cl-19 11-5 Signal Ground
Cc1-20 11-6 Signal Ground
cl-21 -
c1-22 - Ns e
c1-23 -
Cl-24 -
Figure 12-14. Diskette Unit Connector L]c
Cl a
| —— 4

Chapter 12. Cables, Connectors and Test Peoints 12-11



2§SKETTE UNIT CONMECTORS C2,

Dz,

%A,

Port 4B and D2 wiring is as showun for

Dual EIA interface only.
wiring when using either an LDC or a

38LS refer to Figure 12-16.

C2/D2
Pin 1

N\

Wiring Side.

Pin 12

s R s I nsum— R satwsn—
1 1 1

NNOONNNAANNALY

Pin 13
Distribution Board
Connector

Pin 24

For Port 4B

Module

Electronic

)11
10

)5
)4

4A&48

<ooooono 1
000000

15 Female

tnternal Communications

Cable Ends

1
A

EIA/CCITT

Cable
]

E EIA/CCITT

Diskette Unit

Communication
Signal Cable

Cable

Al

81

o]
c2

D1
D2

e —
O \o—_
/

14
Conn/Pin Conn/Pin Conn/Pin Identification
c2-6 GA-1 Modem~2 Transmit Data
c2-3 4A-2 Modem—-3 Receive Data
c2-2 GA-3 Modem—-4¢ Request to Send
c2-9 4A-4% Modem-5 Clear to Send
c2-20 4A-5 Modem—-6 Data Set Ready
- 4A-6 Modem-1 Shield Ground
c2-23 GA-7 Modem-8 Carrier Detect
C2-4 4A-8 Modem 11 Select Standby
c2-19 4A-9 Modam 7 Signal Ground
c2-15 ¢A-10 Modem 15 Transmit Clock
c2-21 4A-11 Modem 17 Receive Clock
c2-18 GA-12 Modem 18 Test
c2-13 GA-13 Modem-20 Data Terminal Ready
c2-12 4A-14 Modem—-22 Ring Indicate
c2-17 4A-15 Modem—-23 Data Rate Select
Conn/Pin Conn/Pin Conn/Pin Identification
D2-6 4B-1 Modem-2 Transmit Data
D2-3 4B-2 Modem-3 Receive Data
D2-2 4B-3 Modem-4¢ Request to Send
D2-9 4B-4¢ Modem-5 Clear to Send
D2-20 4B-5 Modem—-6 Data Set Ready
- 4B-6 Modem-1 Shield Ground
D2-23 4B-7 Modem-8 Carrier Detect
D2-4 4B-8 Modem-11 Select Standby
D2-19 4B-9 Modem-7 Signal Ground
D2-15 4B-10 Modem-15 Transmit Clock
D2-21 4B-11 Modem-17 Receive Clock
D2-18 4B-12 Modem-18 Test
D2-13 4B-13 Modem—-20 Data Terminal Ready
D2-12 4B-14% Modem-22 Ring Indicate
D2-17 4B-15 Modem-23 Data Rate Select

Figure 12-15. Diskette Unit Connectors C2,

12-12

b2,

Pin Side

13
£
_37 (o]
\
%

E1A/CCITT Cable ends

IBM Displayuwriter Communications Service Manual

%A & 4B (Dual EIA)

ﬂooooooe7—— 1
000000
15

Male



DISKETTE UNIT CONNECTORS D3, AND 4B

Port 4B and D3 wiring is as shown for
nterface only. For Port
4B wiring when using a dual EIA inter-

LDC or 38LS i

face refer to Figure 12-15.

Figure 12-16.

Conn/Pin Conn/Pin Identification
D3-3 4B-2 Leased Line Transmit
D3~-15 4B-10 Leased Line Transmit
D3-6 4B-1 Leased Line Receive
D3-23 4B-7 Leased Line Receive
38LS
Conn/Pin Conn/Pin Identification
D3-3 4B-2 Bus High
D3-15 4B-10 Bus Low
LDC

Diskette Unit Connectors D3, and 4B for LDC or 38LS

Conn/Pin Conn/Pin Identification
p3-2 4B-3 OH

D3-9 4B-4 SH

D3-12 4B-14 RI

D3-13 4B-13 DA

D3-19 4B-9 DT and SG
D3-20 4B-5 CCT

D3-21 4B-11 DR

Conn/Pin Conn/Pin

Identification

C3-1
c3-2
C3-3
C3-4
C3-6
c3-7
C3-8
c3-9
Cc3-11
c3-12
C3-13
C3-15
c3-17
c3-19
c3-21
c3-23
C3-24

D1-1 Data Terminal Ready
D1-2 Select Standby

D1-3 Data Rate Select
D1-4 Test

D1-6 Transmit Clock

D1-7 Receive Clock

D1-8 New Sync

D1-9 Receive Data

D1-11 Carrier Detect
D1-12 Data Set Ready
D1-13 Request to Send

D1-15 Transmit Data
D1-17 Ground

D1-19 Ground

D1-21 Test

D1-23 Ring Indicate
D1-24 Clear to Send

Internal Signals to Optional Cards

Chapter 12.

Cables,

Connectors and Test Points
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X.21 D1 AND D2 CONNECTORS

Figure 12-17.

12-14

X.21 Connectors

IBM Displavuriter Communications Service Manual

Conn/Pin Conn/Pin Identification , D1/D2
Pin 1 Pin 12
C3-1 D1-1 Data Terminal Ready
c3-2 D1-2 Select Standby ) E— et
€3-3 D1-3 Data Rate Select EJLJLJLJLJLJLJLJ\JLJLJLI
gg-g Dl-4 Test C 3 C 1 y I ca—
€3-6 D1-6 Transmit Clock OAOANAAAALN
c3-7 D1-7 Receive Clock Va - —L X
Cc3-8 D1-8 New Sync Pin 13 Pin 24
C3-9 D1-9 Receive Data " Wiring Side "
c3-10 - - Diskette Distribution
C3-11 D1-11 Carrier Detect Board Connector
€3-12 D1-12 Data Set Ready -
c3-13 D1-13 Request to Send
C3-14 - -
C3-15 D1-15 Transmit Data
C3-16 - -
c3-17 - -
C3-18 - -
c3-19 D1-19 Ground
C3-20 D1-20 Diag Clock Input
c3-21 - -
c3-22 D1-22 Reset (POR)
c3-23 D1-23 Ring Indicate
C3-24 D1-2¢4 Clear to Send
Conn/Pin Conn/Pin Conn/Pin Identification
gg-% 4B-2 DCE-10 T-A Transmit
-D2-3 4B-15 DCE-5 I-B Indication
gZ-g 4B-3 DCE-12 C-A Control
2— - - -
D2-6 4B-7 - Diag Clock - A
D2-7 4B-5 - Diag Clock - B
D2-8 4B-1 DCE~-11 R-A Receive
D2-9% - - -
D2-10 - - -
D2-11 - - -
D2-12 4B-13 DCE-7 S-B Signal Element Timing
D2-13 - - -
D2-14 - - -
D2-15 4B-8 DCE-15 S-A Signal Element Timing
D2-16 4B-10 DCE-2 T-B Transmit
D2-17 4B-14 DCE-4 C-B Control
D2-18 - - -
D2-19 4B-9 . DCE-8 Ground
D2-20 - - -
D2-21 4B-4 DCE-13 I-A Indication
D2-22 - - -
D2-23 - - -
D2-24% 4B-11 DCE-3 R-B Receive



Note: Top row of jumpers
I I | I I | are fixed jumpers
e e e e e e e and should not be
removed. The two

jumpers on the
I | I I bottom row are
e e e e e factory-set for a
SW LS SW LS switched line.
For a leased line
setting move to
appropriate pins
as shown in card
diagram.

SW=Switched Line LS=Leased Line

Figure 12-17. X.21 Adapter Card

Chapter 12. Cables, Connectors and Test Points 12-15



12-16 IBM Displaywriter Communications Service Manual



GLOSSARY

The terms in this glossary are associ-
ated with the Displavwriter's ASYNC,
BSC, and 3270 DSC applications and are
defined as used in this publication.

The glossary includes definitions
from:

L American National Standard Vocabu-
lary for Information Processing
(copyright 1970 by American
National Standards Institute,
Inc.). Definitions taken from
?N?I are preceded by an asterisk

).

. IS0 Vocabulary of Data Processing,
developed by the International

Standards Organization, Technical
Committee 97, Subcommittee 1. 1ISO

precedes definitions from this

source.

. IBM Data Processing Glossary,
GC20-1699.

. BM Systems Network Architecture

Handbook Customer Service
Division, $239-4522.

. IBM Implementation of X.21 Inter-
face General Information

Manual,GA27-3287.

The glossary does not include terms
that are defined in nontechnical dic-
tionaries and that have no special
meaning in data processing. Some
terms may have different meanings in
other contexts.
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Activate Logical Unit (ACTLU].

a session between SSCP and the L
addressed and places the LU in an
active state.

Starts
U

Activate Pysical Unit (ACTPU). Starts
a session between SSCP and the PU
addressed and places the PU in an
active state.

ASYNC.

ASCII. X American National Standard
Code for Information Interchange. The
standard code, using a coded-character
set consisting of 7-bit coded charac-
ters (8 bits including parity check),
used for information interchange among
data processing systems, data communi-
cation systems, and associated
equipment. The ASCII set consists of
control and graphic characters.

Asynchronous Communication.

asynchronous. Data transmission in
which each information character is
individually synchronized (usually by
the use of start bits and stop bits).

Basic Information Unit (BIU). The
combination of the RH and RU.

Basic Link (BLU). The data unit
transmitted between nodes by the DLC
element

BCC. Block Check Character

Begin Bracket (BB). A bit in the RH
indicating this PIU is beginning a
bracket.

BEL. Bell

?ID. An SNA command sent from a LU to
1ts session partner requesting permis-
sion to start a bracket.

Binary sSynchronous Communication
(BSC). (1) Communication using syn-
chronous transmission. (2) A uniform
procedure, using a standardized set of
control characters and control
sequences, for synchronous trans-
mission of binary-coded data betuween
stations.

BIND. A request to start a session
between two logical units. Parameters
passed with the BIND define all of the
protocols that must be observed during
this session.

BIS. Bracket Initiation Stopped

Block Check Character. A one byte LRC
(ASCII) or a two byte CRC (EBCDIC)
used for BSC error checking.

bps. Bits per second. The number of
bits sent (per unit of time) between
transmission of the first bit and
delivery of the last bit.

Bracket. One or more chains of
requests/responses that represent a
transaction or unit of work.

BS. Backspace.

BS (UC). Backspace Upper Case.

BSC. Binary Synchronous Communication

business machine clocking., A time
base oscillator supplied by the busi-
ness machine for regulating the bit
rate of transmission.

CAN. Cancel.

CCITT Recormeondation V.28. A standard
electrical interface for data communi-
cations terminals and their interface
with signal converters implemented by
the International Telephone and Tele-
graph Consultative Committee (CCITT).
CCITT is an international organization
that promotes the standardization and
coordination of worldwide communi-
cations facilities.

Chain. A set of related RUs that are
consecutively transmitted on a partic-
ular normal or expedited flouw.

Chasa., In SHA, a command sent by an
LU to request the receiving LU to
return all outstanding normal flow
responses to requests previously
received from the issuer of CHASE.

Change Direction (CD). An indicator
in the RH specifying the receiving LU
can start sending.

Clear. In SNA, a command set by pri-
mary session control to reset the
traffic FSMs and subtrees in both sec-
ondary and primary function

code set. (IS0) The complete set or
representations defined by a code or
by a coded character set.

communications adapter. A harduare
device used with the Displayvwriter
that provides both an EIA RS-232C com-
patible interface and an integrated
modem interface for the Displaywriter
System.

communications controller. A type of
comnunication control unit (for exam-
ple an IBM 3705) whose operations are
controlled by a program stored and
executed in the unit,

communications link. The electrical
path between data processing devices
in a communications configuration.

communications setup. A storaed pro-
file that defines the operating char-
acteristics (such as protocol and code
set) of a communications session
between a Displaywriter and a remote
station. For any communication to
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take place, at least one setup must be
stored on the BSC program diskette.

Connection Point Managar. A component
of the transmission control layer that
coordinates the normal and expedited
flows for a half-session; functions
performed include session pacing,
sequence numbering, routing,
building/interpreting the RH.

CPU. Central processing uit.
CR. Carrier Return.

CRC. Cyclic Redundancy Check Charac-
ter.

CRE. Carriage Return.
CRV. Cryptography Verification

CUn. Customer use number (the letter
n represents a numeric value).

cyclic Redundancy Chack (CRC). A sys-
tem of error checking performed at
both the sending and receiving station
after a block check character has been
accumulated.

DACTCDRM. Deactivate Cross-domain
Resource Manager

DACTLU (Deactivate Logical
Unit). Ends a session between SSCP
and the LU addressed.

DACTPU (Deactivate Physical
Unit). Ends a session between SSCP
and the PU addressed.

DAF (pestination Address Fiald). In
SNA, a field in a transmission head
that contains the network address of
the distination.

Data Flow Control (DFC). 1In SHNA, a
request/response unit (RU) category
used for requests and responses
exchanged betueen the data flow con-
trol laver in one half-session and the
data flow control laver in the session
partner.

Data communication Equipnmant

{DCE). The common carrier's lines,
devices and facilities that intercon-
nect data terminal equipment.

Data Link Control (DLC). The layer
which schedules data transfer on the
link and performs error control for
the link.

Data Signaling Rate. The aggregate
signaling rate in the transmission
path of a data transmission system,
expressed in normalized form in binary
digits (bits) per second (BPS).

Data set Ready (DSRJ). A circuit that
initiates the communications link once
DTR has been activated.

Data Terminal Equiprent {(DTE). That
part of a business machine that serves
as a source, data sink, or both, and
provides for the data communication
control function according to proto-
cols.

Data Terminal Ready (DTR). A circuit
that activates the communications
harduware.

DCE. Data Communication Equipment.

Data Link Escape Charactar (DLC). A
transmission control character that
changes the meaning of a limited nun-
ber of contiguously Tollowing charac-
ters or coded representations and that
is used exclusivaly to provide supple-
mentary transmission control
characters.

DCn. Device Control number (the let-
ter n represents a numeric value).

Dead Key., A function on World Trade
keyboards that prevents the machine
from advancing to the naxt key when
the "dead key" is pressad. The dead
key function allows the typist to
insert special punctuation, such as an
accent mark, above the dead-key char-
acter.

Da2finite Raspense (DR1-DNZ2). A form
0s response requested in the RH which
reaquires the receiver to send a
response whaether positive or negative.

DEL. Delete.

Dastination Address Figld (DAF). A
field in the TH that contains the net-
work address of the destination.

DS. Digit Select.
DTE. Data Terminal Equipment

duplex lin2. A communications line
with two independent data paths over
which data can be transmitted in both
directions simultaneously.

EBCDIC. Extended binary coded decimal
interchange code. A coded character
set consisting of 8-bit coded charac-
ters. See code set.

ECBS. Error Correct Backspace.

EIA. Electronics Industries Associ-
ation. An organization that promotes
standardization and cooparation among
electronic equipment industries.

EIA RS-232C Interface. The standard
interface for communications that pro-
vides signhal conversion for obtaining
the voltage levels specified in the
EIA Specification R5-232C and the
CCITT Recommendation V.28. For the
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Displayuriter system, the interface is
packaged on the communications adapter
card and is connected to an external
modem via a cable. :

EM. End of Medium.

End Bracket (EB). A bit in the RH
indicating this PIU is ending the
bracket.

End User (EU). The ultimate source or
destination of information flowing
within a network.

ENQ. Enquiry.

EOT. End of Transmission.

ESC. Escape.

ETB. End of Transmission Block.
ETX. End of Text.

Exception Response (EXR). A form of
response raquested in the RH which
requires the receiver to only return a
response if it is negative.

Expedited Data FloW. A data flow des-
ignated in the TH which carries NC,
SC, and some DFC RUs. It is separate
rom and receives priority over normal
flow.

FCS (Frame Check Sequence). In SDLC,
sixteen bits in a frame that contain
transmission- checking information.

FF. Form Feed.

First in Chain (FIC). A bit in the RH
indicating this PIU is the first ele-
ment in a chain of PlUs.

FMD (Function Management Data). In
SNA, an RU category used for end-user
data exchanged between logical units
(LUs) and for requests and responses
exchanged between network services
components of LUs, PUs, and SSCPs.

FMT. Format.

Format Identification Type

(FID). Indicates the format of the
Transmission Header (TH).

Frame. The SDLC transmission unit.
FRMR.

FS. Field Separator.

Frame Reject.

full duplex line. See duplex line
Function Managemant Header (FMH). A
header in the RU which conveys specif-
ic information about the RU destina-
tion or characteristics.

Function Managamant Profila. A spec-
ification of data flow protocols sup-
ported for a particular session.

GE. Graphic Escape.

GS. Group Separator.

half-duplex linRa. A communications
line with a single data path over
which data can be transmitted in
either direction (but not
simultaneously).

Half-Session. A component that pro-
vides FMD services, DFC, and TC for
one NAU in a session.

HT. Horizontal Tab.

HYP. Hyphen.

IDLE. Idle. A control character that
is sent where there is no information
to be sent.

I-field. An optional field in the
SDLC frame. It contains data to be
transferred over the data link.

IFS. Interchange File Separator.
IGS. Interchange Group Separator.
INP. Inhibit Presentation (Bypass)
INX. Index.

IPR. Isolated Pacing Response.

IRS. Interchange Record Separator.
IRT. Index Return.

IT. Indent Tab.

ITB. Intermediate Transmission Block
IUS5. Interchange Unit Separator.
Ltast in Chain (LIC). A bit in the RH
indicating this PIU is the last ele-
ment in a chain.

LC. Louwer Case.

LF. Line Feed or Index.

Local Dzvica Controllar (LDC). An
integrated 2W-3H card that allows com-

munication between locally-attached
machines.

Logical Saession Idantifier
(LSID). The address in th FID 3
Transmission Header (TH).

logical unit. An NAU having protocol
boundries with end users. A port
through which an end user accesses the
network.

Ltongitudinal Redundancy cChack
(LRC). A system of error checking
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performed at the receiving station
after a block check character has been
accumulated.

LU. Logical Unit

LUSTAT. An SNA command used by one LU
to send status information to its ses-
sion partner.

Mapping Field (MPF). Two bits in the
TH which tell path control whether
that PIU contains a whole BIU or only
a segment of a BIU.

Middle in Chain (MIC). A bit in the
RH which indicates this PIU is a mid-
dle element of a chain.

modem clocking. A time base
oscillator supplied by the data set
for regulating the bit rate of trans-
mission.

multipoint natuork. A configuration
in which more than two terminal
installations are connected. The net-
work may include switching facilities.

NAK. Negative Acknowledge.
NAU. Network Addressable Unit
NBS. Numeric Backspace.

NCP. Network Control Program
NDM. HNormal Disconnect Mode.

Netuork Addressable Unit (NAU). An
LU, PU, or SSCP. It is the origin or
destination of information transmitted
by the path control network.

Natuork Control Program (HCP). A pro-
gram which resides in the 3704/3705
communication controller and controls
its operation.

NL. HNew Line.

Noda. An end point of a link or junc-
tion common to two or more links in a
network.

non-suitched communications

natwork. A network in which a commu-
nications line is permanently con-
nected to a station.

NRM. HNormal Response Mode.

KSP. Numeric Space.

NUL. Null.

OCL. Operator Control Language.

only In Chain (0IC). A bit in the RH
which indicates this PIU is a single
element chain.

Operator Control Lanauage (OCL). A
programming language used with the

O0ffice System 6 family of word
processors.

origin Address Field (OAF)., A field
in the TH that contains the address of
the originating NAU.

pacing. A technique by which a
receiving station controls the rate of
transmission of a sending station to
prevent overrun.

Path Information Unit (PIU). A mes-
sage unit in an SNA network consisting
of the TH, RH, and RU.

physical unit. An NAU that provides a
variety of network services related to
session, congiguration, maintenance
and management, and network operator
services.

PIU. Path Information Unit.
POC. Program—-Operator Communication.

point-to-point. A data link that con-
nects a single remote station to a
host;

it may either be switched or
non-switched.

PP. Presentation Position.
PRE. Prefix.

Primary LU (PLU). The LU that sends
the session activation request.

PU. Physical Unit.
QC. Quiesce Complete
QEC. Quiesce at End of Chain

quiesce. An SNA protocol that stops
the sending of normal flow requests.

RCR. Required Carrier Return.

Ready to Receive (RTR). An SHA com-

mand usad in bracket protocel by the

first speaker to give the bidder per-
mission to start a bracket.

REQ!S.
RELQ.
Rarmota Job Entry (RJE). Submission of
a job through an input unit that has
access to a computer through a data
link.

REQDISCONT.

Request Maintenance Statistics

Request Quiesce

Request Discontact

Requast pafinite Rasponse

(RQD). Indicates an LU has coded thea
RH to request a definite response from
its session partner.

Requast Exception Rasponse
(RGE). Indicates an LU has coded the
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RH to request a response from its ses-
sion partner only if it is negative.

Request/Responsa Header (RH). Control
information preceding an RU that con-
tains information concerning that RU.
Request/Response Unit (RU). The basic
unit of information transferred in an
SNA Network.

Request Shutdown (RSHUTD). An SNA
command sent by the secondary LU to
its session partner indicating it
would like to end the session.

RES. Restore.

RFF. Required Form Feed.

RH. Response Header.

RJE. Remote Job Entry.

RNL. Recquired New Line.

RNR. Receive Not Ready (SDLC)

RPT. Repeat.

RQR. Redquest Recovery

RR. Receive Ready (SDLC)

RRI. Request/response Indicator

RS3. Record Separator.

RSHUTD. Request Shutdown
RSP. Required Space.
+RSP. Positive Response
-RSP. Negative Respone

RU. Response Unit.

RUC. Response Unit Category
SBI. Start Bracket Initiation
8BS. Subscript.

8§C. Session Control

SDLC.
SDT. Start Data Traffic
secondary LU (SLU). The LU that

receives the session activation
request.

Synchronous Data Link Control

segmanting. An optional function of
PC that divides a BIU into two or more
PIUs.

SEL. Select.
s@ssion. A logical connection estab-

lished between two NAUs to allow them
to communicate with each other.

session History deocurent. A record of
the data that is sent or received dur-
ing an active communications session.
This document can be printed and edit-
ed off-linea.

session ID. An identification code
that can be exchangsd between a
Displayuriter and a remote station
during a communications session. If
the exchangad ID's are validated, the
session is started; if not, the ses-
sion is terminated.

session summary. A permanent record
of a session's activity.

Set-and-Taest Sequance Numbors
(STEH). An SNA command used to
set-and-test the SHA sequence numbar
for a session.

sat Mormal Responsz2 Mode (SHRM)., An
SDLC command which sets a station in
the mode required to poll it.

Shutdoun comnlete (SHUTC). An SHA

command sent by the secondary LU to
its session partner to indicate that
it has completed session processing.

shutdoun (SHUTD)Y. An SNA command sent
by the Primary LU to its session part-
ner to request that it enter a quiesce
state as soon as it has complated the
"end of session' processing.

8I. Shift In.

signal. (TC%7) A variation of a phys-—
ical quantity, used to convey data.
See inhibiting signal, selection sig-
nal, start signal, stop signal.

SLU. Secondary Logical Unit.

SNA. System Network Architecture
SNRH.
80. Shift Out.

S0H. Start of Heading.

805. Start of Significance.

Set Normal Response Mode.

SP. Space.
SPS. Superscript.
SSCP.

start Data Traffic (5DT). Completes
the initialization sequence or tha
data traffic recovery operation.
Normally, it is the first request sent
after a successful Bind.

System services control point.

STP. Stop or Bell.
STSH. Set and Test Sequence Numbers

STX. Start of Text.
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SUB. Substitute.
SH. Switch.

sWitched communications netuork. A
single communications facility with
only one station. The station may be
disconnected when the facility is not
in use.

SYN. Synchronous Idle.

synchronous Data Link Control

(SDLC). A discipline for managing
synchronous, code-transparent,
serial-by-bit information transfer
over a link connection. Transmission
exchanges may be duplex or half-duplex
over switched or nonswitched links.
The configuration of the link con-
nection may be point-to-point,
multipoint, or loop. SDLC conforms to
subsets of the Advanced Data Communi-
cation Control Procedures of the
American National Standards Institute
and High-level Data Link control
(HDLC) of the International Standards
Organization.

system natuork architecture. A set of
rules that govern the format, defi-
nition, and sequencing of information
sent through a communication network.

system services Control Point

(SSCP). The NAU in the host that pro-
vides services supporting PUs and LUs.
The SSCP is the focal point in the
network.

Terminal ID. An identification code
used by the remote station to identify
authorized terminals and terminal
types.

Test. A predetermined series of data
against which to run a system or pro-
gram to establish its acceptability.

TH. Transmission Header.

TKLK.
TKSK.

Track Link,

Track Skip.

Transmission Haader (TH). Control
information preceding the BIU that is
created and used by PC to route and
control the flow of messages.

TRN. Transparent.

TTD. Temporary Text Delay

UA. Unnumbered Acknowledge

UBS. Unit Backspace.

UC. Uppercase.

Unbind. Stops a session between two
logical units.

Us. Unit Separator.

vertical Redundancy Chack (VRC). In
data communication, an odd parity
check performed on each character of a
block contrast with ASCII-coded data
as a block is received.

VT. Veritical Tab.
HUS. Word Underscore.
XID. Exchange Station Identification.

38Ls Internal Modem. The integrated
modem used with the Displayuwriter Sys-
tem.

5608-SR1. The IBM Displayuriter Sys-
tem Asynchronous Communications Pro-
gram.

5608-5R2. The IBM Displaywriter Sys-
tem Binary Synchronous Communication
Program.

5608-SR6. The IBM Displaywriter Sys-—
tem 3270 Data Stream Compatibility
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