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Check the FCC label on the back of the Electronics Module to determine which 
of the following warning statements applies to your IBM Displaywriter System. 

Warning: This equipment generates, uses, and can radiate 
radio frequency energy and if not installed and used in 
accord~nce with the instructions manual, may cause inter
ference to radio communications. As temporarily permitted 
by regulation, it has not been tested for compliance with 
the limits for Class A computing devices pursuant to Sub
part J of Part 15 of FCC Rules, which are designed to 
provide reasonable protection against such interference. 
Operation of this equipment in a residential area is likely to 
cause interference in which case the user at his own expense 
will be required to take whatever measures may be required 
to correct the interference. 

First Edition, september 1981 

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

This edition applies to the IBM Displaywriter System Asynchronous 
Communications Program 5608-SR1, an IBM Licensed Program. The 
licensed Program described in this manual, and all licensed 
material available for it, are provided by IBM under the terms of 
the Agreement for IBM Licensed Programs. Your branch office can 
advise you on ordering procedures. 

Information in this manual is subject to change. Subsequent 
revisions or technical newsletters will include such changes. 

All information should be used for planning purposes only until 
availability of the related product support. Before using this 
publication in connection with the operation of IBM systems, 
consult your IBM representative to find out which editions are 
applicable and current. 

It is possible that this material may contain reference to, or 
information about, IBM products (machines and programs), 
programming, or services that are not announced in your country. 
Such references or information must not be construed to mean that 
IBM intends to announce such IBM products, programming, or 
services in your country. 

Requests for copi es of thi s and IBM publ i cat ions should be made to 
your IBM representative or to the IBM branch office serving your 
locality. 

A form for reader's cnmments is at the back of this publication. 
If the form has been removed, address your comments to IBM 
Corporation, Information Development, Department 507, Building 
997, 11400 Burnet Road, Austin, Texas 78758. IBM may use and 
distribute any information you supply in any way it believes 
appropriate without incurring any obligation whatever. You may, 
of course, continue to use the information you supply. 

© Copyright International Business Machines Corporation 1981 



Preface 

PURPOSE 

This manual provides a detailed description of the IBM Displaywriter System's 
asynchronous communications (ASYHC) facility. It also describes programming 
requirements for host system and application programmers who use ASYHC protocols to 
communicate with a Displaywriter. 

KEY TERMS 

In this publication: 

"Di splaywri ter" refers to the IBM Di splaywri ter System wi th the asynchronous 
communications program (IBM licensed Program 5608-SRl) and a supporting textpack 
program. 

"Host" generally refers to an IBM System/370, IBM 4300, or 303X processor. The 
term also can apply to a number of compatible IBM and non-IBM processors. 

"OS/VS!" refers to Release 7 of Operating System/Virtual Storage, Option 1. 

"OS/VS2" refers to Release 3.8 of Operating System/Virtual Storage, Option 2. 

"DOS/VSE" refers to Release 2 of the Disk Operating System/Virtual Storage 
Extended. 

"VM/370" refers to Virtual Machine Facility/370. 

"CMS" refers to the Conversational Monitor System. 

"TSO" refers to Release 3.8 of the Time Sharing Option. 

"CICS/VS" refers to Version 1, Release 5.0 of the Customer Information Control 
System/Virtual Machine. 

"VSPC" refers to VS Personal Computing. 

"HTO" refers to the Network Terminal Option. 
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AUDIENCE 

This manual is intended primarily for host system and application programmers. 
Familiarity with asynchronous communication and data processing concepts is helpful in 
understanding the contents of this manual. 

CONTENTS 

The contents of this publication are: 

Part 1. ASYNC Facility Guide 

Chapter 1, "An Introduction to the IBM Displaywriter System's Asynchronous 
Communications Facility," a basic overview of the ASYHC facility. 

Chapter 2, "Menus and Procedures," an explanation of the menus and procedures a 
Displaywriter operator uses to establish and conduct an ASYHC session. 

Chapter 3, "Data Link and Protocol Characteristics," a description of the 
interface to a remote station and the ASYHC data stream. 

Chapter 4, "Programming Considerations," programming recommendations for system 
and application programmers who use ASYHC protocols to communicate with an IBM 
Displaywriter System. This includes examples of generation statements for 
initializing a Displaywriter into a host system. 

Part 2. ASYHC Facility Reference 

Chapter 5, "Data Stream Translation Tables," the line code translates for ASYNC 
control codes and graphic characters. 

Chapter 6, "Problem Determination Guidelines," suggestions for isolating 
problems with Displaywriter/host communication. 

Chapter 7, "Displaywriter Communications Utilities," a description of the 
communications utilities available with the Displaywriter. 

Appendix A, "Supported Keyboards," a list of supported keyboards for asynchronous 
communication. 

Appendix B, "Communications Hardware," a general description of the hardware used 
with the ASYHC facility. 

Glossary, definitions of terms associated with asynchronous communication. 
Bibliography, a list of related publicatic~s. 
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RELATED READING 

This pUblication discusses topics such as CMS or TCAM only in relation to their 
connection with the Displaywriter's ASYNC facility. If necessary, consult the 
publications listed in the Bibliography for further information about these topics. 

The following manuals have more information about using the Displaywriter in a 
distributed systems network: 

IBM Displaywriter Host Attach Programming Guide: Binary Synchronous 
Communication, G544-2039 

IBM Displaywriter System Asynchronous Communications Feature Operating Guide, 
5544-2026 

IBM Displaywriter System Binary Synchronous Communications Feature Operating 
Guid~ S544-2027 

For information about the Displaywriter as a standalone system, see: 

General Information Manual for the IBM Displaywriter System, G544-0851 

Customer Planning Guide for the IBM Displaywriter System, G544-0852 

IBM Displaywriter System Operator Reference Guide, S544-0859 
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Part One. ASYNC Facility Guide 

Part One of this manual contains: 

~ A basic overview of the ASYHC facility (Chapter 1) 

~ An ex p 1 iJ nat ion 0 f the men LI 5 and pro c e d u r a:') 1I 5 Q d 't: 0 Q ~t ubi i =:l h C:1n d co n d 1I C i: c:'I n 
ASYHC sQs5ion (Chapter 2) 

~ /\ desct~ i pt i on of the i nter'fac~ to a remoto stat i on and the ASYHC datu 5troalil 
(Chapter 3) 

~ Programming considerations for syst~m ~nd application progrnmmcr~ who u~~ 
A5YHC protocols to communicc:lta l'lith un IBM DispluYL·lritm· System (Chaptc;· 't) 
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Chapter 1. An Introduction to the IBM Displaywriter System's Asynchronous 
Communications 

SYSTEM OVERVIEW 

Figure 1 shows the major components of the IBM Displaywriter System, a 
diskette-based text processing system. 

D. 

IBM 6361 Mag 
Card Unit 

IBM 6580 
Display Station 

A. 

IBM 6360 Single 
Diskette Unit 

IBM 6360 
Dual Diskette Unit 

!L 

Figure 1. Displaywriter System Components 

IBM 5215 "Selectric" e 

~4==;==r":;~' Element Printer 

c. 
IBM 5218-A02 

Printwheel 
Printer 

IBM 5218-A01 
Printwheel Printer 

• A. IBM 6580 Display Station. The 6580 Display Station is composed of the 
electronics module, the display module, and keyboard module. 
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• B. IBM 6360 Diskette Unit. Four models of the 6360 Diskette Unit are 
available with the Displaywriter. The 6360-010 and the 6360-020 models are 
single diskette units with one usable slot for reading and recording 
jnformation. The 6360-011 and 6360-022 models are dual diskette units with 
two usable slots. 

Together, the display station and the diskette unit form the IBM 
Displaywriter workstation. 

t~ote: The di!:ikettes used with the 6360-010 and 6360-011 models are 
single-sided and provide approximately 284,000 bytes of storage. 
Single-sided diskettes also can be used with the 6360-020 and 6360-022 
models, but dual-sided diskettes that provide approximately 985,000 bytes of 
storage normally are used. 

• C. Printer. One of three printers can be attached to the workstation - the 
IBM 5215 "Selectric"® Element Printer, the IBM 5218-AOl Printt-'heel 
Printer, and the IBM 5218-A02 Printwheel Printer. Up to three workstations 
can share a 5218 printer. 

• D. IBM 6361 Mag Card Unit. The 6361 Mag Card Unit is available for 
organizations that require a mag card media interface to and from IBM mag 
card typewriters. The Displaywriter uses this unit to record magnetic cards 
and to read magnetic cards created on compatible mag card office equipment. 

ASYNC FACILITY OVERVIEW 

The IBM Displaywriter System Asynchronous Communications Program (IBM Licensed 
Program 5608-SRI) enables a Displaywriter to communicate with compatible remote 
stations as an IBM 2741 Communications Terminal, an IBM Communicating Mag Card 
"Selectric"@Typewriter,or a teletypewriter similar to the Teletype l 33,35, or 43 
Keyboard Send/Receive (KSR) models. 

Through the ASYNC program, a Displaywriter can exchange data with a remote 
station for many different types of applications. Examples include: 

• Time Sharing 

• Data Entry 

• Report Generation 

• Text Processi ng 

• Message Handling 

Trademark of the Teletype Corporation 
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With the ASYNC f~cility, documents can be sent and received over common telephone 
lines at speeds up to 1200 bits per second (bps). The communications link is 
point-to-point, duplex, on switched or non-sl,Jitched lines. 

The ASYNC facility is provided on a DisplaY(;Jriter feature program diskette, and 
IBM periodically will distribute maintenance updates for it. 

EQUIPMENT REQUIREMENTS 

Besides the licensed program, the following equipment is required for 
asynchronous communication: 

1. An external modem. The modem is attached to the Displaywriter system by a 
cable. 

2. A communications adapter. The adapter provides an Electronics Industry 
Association (EIA) RS-232C compatible interface and/or an integrated modem 
interface. The EIA interface is required for operation with any external 
modem. The integrated modem interface provides all the signals necessary to 
drive IBM internal modems. 

Note: Two extet'nal modems can be attached to a Di splaywr iter if the 
communications adapter is in the diskette unit. 

3. A communications line. The most common form of this line is a telephone line. 
The line can be leased from a telephone company or locally owned. 

Appendix B, "Communications Hardl!Jare" has more information about the 
communications adapter and the modems used with the Displaywriter. 

THE ASYHC DISPLAY 

When an operator selects a valid communications setup from the Setup Selection 
menu, the display appears with the format shown in Figure 2 on page 1-6. For 
asynchronous communication, the display has three major areas: the status lines 
(a), the Application Window (b), and the Prompt and Message lines (c). 
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A 1 Context IDocument Name 
2 l Disk/R DisklCommunication Statusl IKyb 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

B 14 History Viewport 
15 
16 
17 
18 
19 
20 
21 
22 
23 

C 24 Prompt line 
25 Message Line 

Figure 2. Display Format for Asynchronous Communication 

status Lines 

First Status line: Three fields in this line are active during an ASYNC session: 

• Context - di splays the current commun i cat ions funct ion 

• Document Name - di splays the name of the document that currently is bei ng sent 

• Audi t: Window - di splays a description of control codes as they are cursorcd 

Second Status Line: The Second Status line informs the operator about the name(s) of 
the inserted diskette(s) and the current state of the communications link. Six fields 
in the line can contain information: 

• left Di skette (l Dl sk) - di splays (a) the name of the di skette mounted in Cl single 
diskette unit or (b) the name of the diskette mounted in the left slot of a dual 
diskette unit 
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• Right Diskette (R Disk) - displays the name of the disJ<ette mounted in the right 
slot of a dual diskette unit. The field always is blank for a system with a single 
diskette unit. 

• Communication Status -- the Link status and Transmission Indicator subfields of 
the Communication Status field give the current status of the communications link. 

• Link Status -- indicates the current modem and line status: 

blank -- The Data Terminal Ready (DTR) circuit is off. 

READY -- After an operator chooses a communications setup, DTR is activated 
and READY is displayed. A communications link with a remote station now can be 
established. 

CONNECTED -- Both the DTR and the Data Set Ready (DSR) ci rcui ts are up. 
CONNECTED appears when the link is being established or after the remote 
station has dropped the link. 

ON-LINE -- A remote carrier has been received, and the communications link is 
complete. 

• Transmission Indicator -- displays the system's current operating state: 

Blank -- For the TTY operating mode, the field normally is blank because TTY 
mode has no explicit STANDBY, SEND, or RECEIVE states. 

For the 2741 and IBM CMC bperating modes, the subfield is blank when the Link 
Status subfield is blank or shows READY or CONNECTED. 

STANDBY -- For the 2741 and IBM CMC operating modes, ON-LINE STANDBY indicates 
the communications link is established, but no data is being sent or received. 

SEND -- For the 2741 and IBM CMC operati ng modes, OH-L INE SEND i f"ldi cates the 
Displaywriter operator can send data over the communications line. 

RECEIVE -- For the 2741 and IBM CMC operating modes, ON-LINE RECEIVE indicates 
the Displaywriter can receive data over the communications line. While this 
message is displayed, the keyboard's inboard keys are logically locked. 

BREAK -- For TTY mode, BREAK i ndi cates a break sequence has been recei ved. The 
break sequence locks the Displaywriter keyboard. No data can be sent to the 
remote station, but the Displaywriter still can receive data. If the operator 
presses the Attention key (Attn), the keyboard unlocks, and data again can be 
sent. 

• Page Number Field (Pg) -- informs the operator which page of a stored document 
currently is being sent. 

• Line Humber Field (Ln) -- used only during Document Send. The number in the field 
indicates how many complete lines (lines ended by a line-end code) the 
Displaywriter has sent from the current document page. 
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• Keyboard Number Field eKyb) -- displays the keyboard arrangement number of the 
current active keyboard. 

Application Window 

The Application Window is composed of the Session Header line (line 3) and the History 
Viewport (lines 4-21). 

• Session Header line: The Session Header line has three fields that can provide 
communication status information. 

SETUP - contains the name of the active communications setup and the protocol 
associated with the setup 

HISTORY STORE - indicates the current state of the History Store function 

DOCUMENT SEND - i ndi cates the current state o'f the Document Send funct ion 

• History Viewport: When data is being sent or received, the History Viewport has 
entries that describe the most recent communications activity. Asynchronous data 
is sent or received one character at a time, and each character appears in the 
History Viewport as soon as it is sent or received. 

During a session, sent and received data is displayed in either the Hidden Codes 
mode or the Display Codes mode. In Hidden Codes mode, the system default, sent or 
received data generally appears on the display as it does when printed from a 
diskette (except when proportional spacing is used). This includes displaying 
superscripts, subscripts, and the correct relative horizontal and vertical 
positions of the characters. Control codes in the text are displayed in the 
History Viewport and the Audit Windo~ field only if the operator cursors the 
control code. 

There are no hidden codes in the Display Codes mode. In this mode, the system 
displays all control codes as special graphics and displaces the following text to 
the right when required. 

Note: In both display modes, all received data is video-reversed. 

Prompt and Message L;nes 

During asynchronous communication, the Prompt and Message lines eC) function as if 
the Displaywriter is a standalone system. 
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THE ASYHC KEYBOARD 

For asynchronous communications, the Displaywriter keyboard has the layout shown in 
Figure 3. A~ an operator enters characters via the keyboard, the ASYNC facility 
displays them in the History Viewport and trans,ates them to the appropriate line 
code. Characters are sent as they are keyed; editing is not allowed. 

-._--------------------------------------------

Asynchronous Communications - IBM CMC Protocol Keyboard Template 

00 DEL ATTN.J..!A!!L ~+~ GS COMM [§J 
RESET 

O 0 [II r-;-)ITI rnrnrn CI:J 8' ITI nI 8' r==-l i'll BKSP 1 ~ ~D ctJJJ ~ c:=J-~c=;- L=.J- l=.J- l=.J- c=; - c=J-~ - c=;- c=J- REOD EJ ~ ~~ 

aD ~rg~~r=gr=gG£)~~~e=J8BCEZl 
~0iJ ! LOCK )E9E9E9E9~[±)e3[±)E3BBEJU (;85£)00 
s~~~ ~ GEBt9e=JE9E9~~~GBB! ) @B§JDD 

~[ 1[3 

Asynchronous Communications - TTY Protocol Keyboard Template 

00 
DO 5tJ8EJEJE9E98EJ8E98BBI ::: 1m 
~- ~~~~~~~~~~~,~ -

~ 0 [ TAB ) ~ r:::::Ll CLl eLl CLJ eLl GLlCLI rIJCL) r=s=IGI~ET 

~oo I LOCK ) ffi ffi ~5k) l±J l±J(±J (±J (±J B B EJ CR 

~ ~ r=I r::::!LJ CLl r=x=J ITl CLl CLl GiJ r:::i::J r=:L) r=I r:::::L) [ ) 
~~~~-s-~~~~~~~-F-S~-~-~-

~[ )~ 

Note: CNTL Key and Inboard Keys = ASCII Control Codes 

Figure 3. Keyboards for Asynchronous Communication 

r;;:irm¥lDr.;;l L::.J l!I:.J ~ 
~DG.F1~ 
~ ~~ 

(;85£)00 
lEB[3]OD 

o A. Graphic Keys. During a session, a Displaywriter operator can enter graphic 
characters at the entry point (bottom) of the Session History buffer and send them 
to the remote station. 

• B. Text Format Control Keys. The text format control keys allow an operator to 
send text formatting controls such as Required Tab or Half Index Up to the remote 
station. The specific valid text format control keys for a session depend on the 
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session's operating mode (2741~ TTY, or IBM CMC). Chapter 5, "Data Stream 
Translation Tables," lists the transmit control translates for each operating 
mode. 

• C. Function Control Keys. The following function control keys are valid during 
asynchronous communication: 

Attention (Attn) or Break - generates the Atten'tion function for the 2741 and 
IBM CMC operating modes. For the TTY mode, the Break key either generates a 
Break signal or releases a Break state. 

Document Send (Doc Send) - used to start and stop the sendi ng of a document. 

History Store -- used to start and stop the storing of a Session History 
document on a data diskette. 

Communications Start (Comm Start) -- primarily used in the IBM CMC operating 
mode. When the Communication Status field is ON-LINE STANDBY (at the beginning 
of a session, for example), the operator presses Comm Start to place the 
Displaywriter in the Send state. 

The Comm Start key also is valid for the 2741 Standby state. 

Reset - va lid on I yin IBM CMC Send mode. Reset s funct ion s like the Coded 
Attention key on the IBM Communicating Mag Card Selectric 
Chapter 3, "IBM CMC Operating Mode">. 

Typewriter (see 

Change Format -- used to change the line parameters of the di splay and the 
current Hi story Store document (see "Changi ng the Keyboard Arrangement and the 
Margin and Tab Settings"). 

Page End -- generates a Card Eject code for the 2741 and IBM CMC operating 
modes and a Form Feed code for the TTY mode. 

Required Page End (Requird Page End) --- generates a Card Eject code for the 
2741 and IBM CMC operating modes and a Form Feed code for the TTY mode. 

Her"e Is - used to send an Answer Back ID sequence under operator control in 
TTY mode. 

• D. Cursor Movement Keys. Except for the Boundary Up and the Boundary Down keys, 
the cursor movement keys function during a session as if the Displaywriter is a 
standalone system: 

Boundary Up --- used to place the display cursor at the top of the Session 
History buffer. 

Boundary Down used to align the display cursor and the data entry pointer 
at the bottom of the Sessi on Hi story buffer. 

• E. Workstation Control Keys. The following workstation control keys are valid 
during a session: 
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Control - an unlabeled key used with the inboard keys to generate the ASCII 
control codes shown in Figure 4 on page 1-11. An operator presses Control and 
an inboard key simultaneously to produce a specific ASCII control code. 

1.1 I!I~ lOll 1#1 1$1 17.1 I¢I 1&1 1*1 lei 1)1 ,_, 1+1 1 Back I IInxl 
1+1 111 121 131 141 151 161 171 lal 191 101 I-I 1=1 I Space I I I 

ESC DEL LF 

I I 
I Tab I 

IQI Iwl lEI IRI ITI IYI lUI III 101 IPI 11/41 I I 
I I I 1 I I 1 I I I I I I I I I I I I I 11/21 I I IReturnl 

Required DCI ETB ENQ DC2 DC4 EM NAK HT SI DLE US 

J I IAI lsi IDI IFI 101 IHI IJI IKI ILl 1:1 1"1 131 
I Lock 1 I I I I I I I I I I I I I I I I I I I; I I' I 121 

SOH DC3 EDT ACK BEL BS RS VT FF 

IShiftl I I IZI Ixi Ici Ivi lsi INI IMI 1,1 1.1 I?I 

GS 

I I I I I I I I I I I I I I I I I I, I I. I 1/1 Shi ft 

SUB CAN ETX SYN STX SO FS 

I Code I SPACE I I Enter I 

NUL 

Figure 4. ASCII Control Code Keys 

I I 
I_I I 

I 
J 

I 

CR 

Control also is used when the Displaywriter operator invokes the ASYNC Trace 
function. 

Disconnect (Disc) - active any time the Communications Status field is not 
blank. Pressing Disc causes the Displaywriter to disconnect from the 
communications line and drop DTR. This clears the Communications Status 
subfield, but it does not change the current setup. 

After Disc is pressed, the Displaywriter cannot answer incoming calls, and the 
Displaywriter operator cannot initiate outgoing calls. 

Request - used to access the Request Tasks menu (see "Request Faci lity"). 
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Screen Format -- usp-d to access the Screen Format menu and change the display 
codes mode of the History Viewport. 

End -- val i dafter Di sconnect. End is used to return to the Setup Select ion 
menu (Figure 8 on page 2-3) and end the communications task. 

Cancel (Cuncl) used to cancel functions and clear prompts. 

Kevboal'd Chunge (Keybrd Change) - used to change the current keyboard 
arrangement. 

r-lessage - used to di splay background messages in the message queue. 

Reply - clec.rs an "Insert Diskette" message and indicates that the diskette 
will not be inserted. 

ASYNC Operatin9 Modes 

During a session, the Displaywriter operates in one of three modes, depending on the 
selected setup. 

1. 2741 -- enables a Displaywriter to emulate the interactive characteristics o·f an 
IBM 2741 Communications Terminal. In this mode, the Displaywriter can communicate 
with a host processor that supports the IBM 2741. 

2. TTY - enables a DisplaYI><Jriter to emulate the interactive characteristics of a 
teletypewriter similar to the Teletype 2 33, 35, or 43 Keyboard Send/Receive (KSR) 
models. Thi s mode can be used to communi cate ",Ii th: (a) a host processor that 
supports a character-interactive ASCII teleprinter, (b) another Displaywriter or, 
(c) a compatible terminal. 

3. In", CMC - enables a Displaywriter to emulate the interactive char'actel'istics of 
an IBM Communicating Mag Card "Selectric" ® Typewriter. ~Jhen in IBM CMC mode, the 
Displaywriter can communicate with another Displaywriter or a compatible 
ter'minal, including the IBM CMC. 

Chapter 3 describes these operating modes and the Displaywriter data stream in detail. 

PROGRAMMING SUPPORT 

For Displaywriter/Host communication, the ASYNC facility is supported by: 

• CMS running under VM/370 

• TSO running under OS/VS2 

2 Trademark of the Teletype Corporation 
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• CICS/VS running under OS/VSl, OS/VS2 

• VSPC running under as/VSl and DS/VS2 

• NTD running under as/VSl, OS/VS2, and DOS/VSE 

See "Chapter 4. Programming Considerations" on page 4-1 for programming information 
about this support. 

SUMMARY 

Figure 5 on page 1-14 summarizes the main points of the Displaywriter's ASYNC 
facility. 
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------------------------ ----------------------------------------------1 
ASYNC OPERATING MODES 1 

1 2741 IBM CMC TTY 1 
1----------------------- --------------1--------------- ---------------1 
APPLICA TIONS: 1 1 
Displaywriter/Host X 1 N/A X 1 

1 1 
Oi splaywriter/Offi ce 1 1 

Machine N/A 1 X X 1 
----------------------- -----------~--I--------------- ---------------
FACILITIES: 1 

EIA RS-232C Interface X 1 X X 
1 

Switched Lines* X 1 X X 
1 

Non-switched Lines* X 1 X X 
1 

Auto Answer Modems X 1 X X 
----------------------- --------------1--------------- ---------------
LINE CONTROL: , 

Line Speed** 134.5/300/ 1 134.5/300/ 110/150/200 
1200 bps 1 1200 bps 300/1200 bps 

1 
Line Code CorrespondencelCorrespondence ASCII/7-Bit 

1 
Parity** Odd ,Odd Even/Odd/Ignore' 

1 1 
Reverse Interrupt X, X X 1 

1 1 
Terminal 10** 4 Characters 1 N/A 31 Chars Max. 1 

, 1 

Echoplex** H/A' N/A X 1 
1 1 

Inactivity Oisconnect** X I X X 1 
I 1 

1 EOT Disconnect** / N/A 1 H/A X 1 
1-----------------------/--------------1--------------- ---------------1 
'FEATURES: / / / 
1 Interactive Keyboard/IX 'X X 1 
, Display / 1 1 
1 / 1 / 
1 Document Transmission / X 1 X X / 
/ 1 1 1 
/ Session History / X / X X / 
/ Document / / 1 
1 /, 1 
1 Background Printing / X / X X / 

x = supportod N/A = not applicable 
M = point-to-point, duplex only 
** = communicDtions setup option 

Figure 5. ASYNC Facility Summary 
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Chapter 2. Menus and Procedures 

This chapter describes for system and application programmers at a host the procedures 
and menus unique to the ASYNC faci lity. The chapter has three major topics: 

• "Conducting a Communications Session" explains how a session is established and 
documents are sent or received. 

• "Request Facility" outlines the functions that are available via the Request key. 

• "Program Diskette Tasks" describes how communications setups are created or 
revised and system operating parameters are changed. 

CONDUCTING A COMMUNICATIONS SESSION 

Figure 6 shows the menu path for establishing an ASYNC session. 

System IPl 
I 
V 

I Task Selection Menu I 

v 

I Setup Selection Menu I 

V 
Communications Display 

Figure 6. Menu Path for Establishing an ASYNC Session 
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ACCESSING THE COMMUNICATIONS FACILITY 

A Displaywriter operator accesses the ASYNC facility by selecting Feature Tasks (ID g) 

from the Task Selection menu (Figure 7 on page 2-2). 

PRODSKI 

TASK SELECTION 

10 ITEM 

a Typing Tasks: 

I 
IKyb 1 I 

Create, Revise or Paginate Documents 
b Work Diskette Tasks: 

Delete or Duplicate Documents, 
Duplicate or Erase/Initialize (Name) Diskette, 
Print Index of Diskette Contents, Change 
Document or Diskette Name, Recover Documents 

c Program Diskette Tasks: 
Default Formats, Duplicate Setups, 
Printer and Work station Description, 
Duplicate and Erase Program Diskette, 
Feature Program Diskette Tasks 

d Spelling Tasks 
e Feature Tasks 

Type ID letter to choose ITEM; press ENTER: 

Figure 7. Task Selection Menu 

When (a) the operator answers all necessary pr6mpts and loads the ASYNC feature 
diskette (if necessary) and (b) the system does not detect any errors, the Setup 
Selection menu (Figure 8 on page 2-3) appears. 
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SELECTING A STORED SETUP 

Communication 
DSKOOll 

ASYNCHRONOUS 

ID SETUP NAME 

a TSO 
b Da Ila s 
c KGN 
d Seattle 

e Go to Task 

COMMUNICATION SETUP 

Selection 

I 
IKyb 1 I 

SELECTION 

PROTOCOL 

2741 
TTY 
2741 
IBM CMC 

Type ID letter to choose ITEM; press ENTER:_ 

Figure 8. Sample Asynchronous Communication Setup Selection Menu 

Figure 8 shol.oJS four named (used) commun i ca t ion s setups, the max i mum tha t can be stored 
on an ASYNC program diskette. Each stored setup specifies operating parameters such as 
protocol and code set that are associated with the setup name (see "Changing a 
Communications Setup"). 

The Setup Selection menu classifies communications setups according to protocol (2741, 
IBM CMC, or TTY). When an operator selects an 10 for a previously defined setup, that 
setup's parameters are used for the communications session. 

Because setups are stored on a feature program di skette by the customer, a 
Displaywriter operator does not need to define parameters before each session. The 
operator only needs to select the ID in the menu that identifies the desired 
communications setup. 

ESTABLISHING A COMMUNICATIONS LINK 

After the operator selects a communications setup, the display has the format shown in 
Figure 2 on page 1-6 and READY appears in the link Status subfield. 

• A communications link over a switched line is established when: 
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The Displaywriter operator makes a dial connection to the remote station 

The Displaywriter operator manually answers an incoming call from the remote 
station 

A Displaywriter modem with the Auto Answer fun~tion automaticallY answers an 
incoming call from the remote station 

• A communications link over a non-switched line is established automaticallY. No 
further operator intervention is necessary after the setup is selected. 

When the link is established, the Link Status subfield shows ON-LINE. 

DISPLAYWRITER OPERATING MODES 

During a session, the Disploywriter operates in one of three modes: (a) 2741, (b) IBM 
CMC, or (c) TTY. Chapter 3 describes the protocol characteristics of each of these 
operating modes in detail. 

SENDING FROM THE KEYBOARD 

The Displaywriter operator can send data directly from the keyboard if: 

• The display cursor is at the bottom (the data entry point) of the Session History 
buffer 

• The Communications Status field shows ON-LINE SEND for the 2741 and IBM CMC 
operating modes (ON-LINE for TTY mode) 

• The DOCUMENT SEND field shows OFF 

The communications display informs the operator about the active keyboard ID and the 
Receive Format values for margins and tabs. The keyboard specified by the keyboard ID 
15 used by the Displaywriter to translate the data that it sends or receives into the 
appropriate line code. The Receive Format values for margins and tabs are used by the 
Displaywriter to display sent/received data in the History Viewport and to create the 
Session History document (if HISTORY STORE = ON). 

A Displaywriter operator has the option to: 

• change the keyboard arrangement and the Receive Format values for margins and tabs 
during a session (see "Changing the Keyboard Arrangement and the Margin and Tab 
Settings") or 

• define and store Receive Format defaults on the ASYNC program diskette (see 
"Program Diskette Tasks") 
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SENDING A DOCUMENT FROM A DISKETTE 

Documents stored on data diskettes can be sent whenever keyed data can be sent. The 
only exception to this is during an intervention period in IBM CMC mode (see "IBM CMC 
Operating Mode" in Chapter 3). 

Allor part of a stored document can be sent. When sending a document, however, the 
Displaywriter only transmits the document's formatted text. No format information or 
multi-byte controls are sent. For accurate document transmission, therefore, the 
Displaywriter operator should make sure the remote station's: 

• Keyboard is compatible with the active Displaywriter keyboard/translate table 

• Receive formatting controls are the same as the format defaults originally stored 
with the Displaywriter document 

Chapter 3, "Data Stream Characteristics" describes how the Displaywriter sends a 
number of one-byte formatting controls that are in the text of a document. 

sta~t;n9 Document Send 

An operator initiates Document Send via the Document Send key. Pressing this key 
changes the DOCUMENT SEND field from OFF to ON, and the operator is prompted for the 
document name and diskette name (if required). 

After the operator answers the appropriate prompts, the Send Document menu (Figure 9 
on page 2-6) appears. If the stored document and the Displaywriter do not specify the 
same keyboard ID, the message 

Keyboard 10 of document is xxx. Use KYB CHG. 

appears. The operator either can change the current Displaywriter keyboard 10 or use 
it to transmit the document. 

Note: If the keyboard is changed, the remote location should be notified so the 
appropriate changes can be made to the keyboard or translate tables at the remote 
location to avoid receiving invalid data. 
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Communication I 
DSKOOll lan-Line I I IKyb 1 I I 
--------------------------------------------------------------------1 

SEND DOCUMUn I 
I 

If) ITEM YOUR POSSIBLE 
CHOICE CHOICES 

a Send From Page 0 0 = First Page, 
1 - 9999.9.9 

b Send From Line 1 1 - 999 
c Send Through Page 0 0 = Last Page 

1 - 9999.9.9 

IWhen finished with this menu, press EtHER. 
I 
IType ID letter to choose ITEM; press ENTER:_ 

Figure 9. Send Document Menu 

.QQtions: 

• Send From Page - specifies which page of the document is the first to be sent. 'fhe 
default is!, the first page. 

• Send From Line - speci fi e5 whi ch 1 i ne of the Send From Page is the f1 rst to b2 
sent. The default is 1, the first line. 

• Send Through Page - spec if i es l.Jhi ch page 0 f the document is the last to be sen t. 
The default is Q, the last page. 

When the operator is finished and presses EHTER, the communications display (Figure 2 
on page 1-6) appear's and the Document Send function star·t5. The DisplaYIIJriter' sends 
the entire document or the specified part of it one character at a time, as if the data 
were being keyed. The inboard keys are logically locked while the document is sent. 

stopping Document Send 

The Document Send function ends when one of the following occurs: 

• The entire document or the specified part of it has been sent. 
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• The Dj splaywri ter operator presses the Document Send key. Th1 s key causes the the 
Displayt-Jriter' to stop sending data immediatebl. An operator' normally uses this k~y 
when a line error or other malfunction occurs and it is necessary to resend a 
portion of the document. 

• The D i 5playt-Jr iter oper'a to r presses the Disconnect key, the A t tent i on key, 0 r the 
Reset key (in IBM CMC mode). Each of these keys causes the Displaywriter to stop 
sending data immediately, 

• The remote station sends a Break. Upon reception of a Break, the Displaywriter 
immediately terminates the Document Send function. 

Note: If the remote station intervenes at a line boundary in IBM CMC mode, the 
D i splaywr iter does not termi nate the Document Send funct ion. Instead. it suspends 
Document Send and receives data from the I~p.mote station. L~hen the intervention 
period ends, the Displaywriter automatically resumes the sending of the document at 
the point of interruption. 

• The communications line is lost. 

• The remote carrier signal is temporarily lost. If DTR and DSR remain up, the 
Displaywriter automatically resumes Document Send after the signal returns. 

Resum;ng Document Send 

When the Document Send function terminates before the Send Through Page option is 
reuched, the opel~ator' can press the Document Send key to resume it. If the document 
currently is available for sending, the prompt 

Type document name; press EHTER: 

will appear, with the name of the document already filled in. 

Pressing ENTER then causes the Send Document menu to display. The Send From Page and 
Send From line options will indicate where the Document Send function stopped. If the 
operator presses ENTER again, sending resumes at that point and continues until the 
original Send Through Page is processed. 

THE SESSION HISTORY DOCUMENT 

The Displayt,.Jriter operator has the option to store a Session History document - the 
data that is sent and received during a session - on a diskette. The History Store 
functiol" that creates the document can be turned on and off during a session via the 
History Store key. This enables an operator to: 

• Store all or selected portions of the communicated data. For example, the operator 
can elect to have HISTORY STORE = OFF when sending data and HISTORY STORE = ON when 
receiving data. 
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• Pt'int a copy of the data "'Jhenever HISTORY STORE = OFF. l.Jhen HISTORY STORE = OH, the 
£1!.r.rent H1 story Store document cannot be printed, but previous Hi story Store 
documents can be. 

Creating a Session History Document 

Whenever the Link Status subfi eld shows READY, COHHECTED, or ON-LINE and HISTORY STORE 
= OFF, the oper'ator can press History Store to activate the History Store function at 
the current cursor position. Pressing this key changes HISTORY STORE = ON, and the 
system prompts for the name of the Hi story Store document. 

In response to the prompt, the operator can specify either a new or an existing 
document: 

• Naming a document not on an inserted data diskette creates a new Session History 
document. This docum~nt's format is based on the current Receive Format values. 

• Hami ng a document already on an i nset'ted data di skette appends the Sessi on Hi story 
document to the end of the ex i st i ng document. When the Di splaywr iter appends the 
Session History document, it (a) starts the document on a new page and (b) inserts 
the curt'ent Receive Format values at the beginning of the new text. 

Hotes: 

1. If Histot~y store is pressed before a data link is established, a Displaywriter 
with a modem that has the Auto Answer function automaticallY begins the History 
Store document once the link is complete. 

2. The Session History Document starts at the current cursor position. 

stopping the Session History Document 

The History Store function stops when one of the following occurs: 

• The Di splaYLtJri ter operator uses the Hi story Store key whi Ie HISTORY STORE = ON. 
The History Store document ends immediately. 

• The di skette becomes full or the maximum page number (9999) is reached. In both 
cases, the Displaywriter continues to receive and send data, but the History Store 
indicator immediately changes to OFF and a message indicates why the function 
stopped. 

• The Displaywriter operator presses the Disconnect key. 
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Resuming the Session History Document 

To resume a Session History document during a session, the operator follows the same 
steps as those for creating a Session History document. The only difference is that if 
the last Session History document is available, its name appears after the document 
name prompt. The operator can press EHTER to append the new Session History to that 
document, or the operator can specify a different document. 

CHANGING THE KEYBOARD ARRANGEMENT AND THE MARGIN AND TAB SETTINGS 

Dur i ng a sess ion, the operator can change the act i ve keyboar'd at- rangemen t and the 
Receive Format values for margins and tabs. These changes are temporary, however. They 
affect the display of sent/received data and the Session History document, but system 
defaults that are stored on a program diskette are not altered. 

Changing the Keyboard ID 

The keyboard ID governs the line code translates that are used for sent and received 
data. To change the active keyboard 10, the operator presses the Keybrd Change key and 
follows the prompts for specifying a new keyboard. The new keyboard arrangement is 
active until the operator changes it again or the system is turned off and reIPled. 
When the system is reIPled, the base system keyboard becomes active again. 

For accurate document transmission, both the sender and the receiver should specify 
the same keyboard 10. 

Changing the Margin and Tab Settings 

To change margin and tab settings during a session, the operator accesses the 
Communications Margins and Tabs menu (Figure 10 on page 2-10) via the Change Format 
key. 
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Communication 
DSKOOll IOn-Line 

I 
IKyb 1 I 

0) ••• : ••• 1 ... : ... 2 ... : •.. 3 ... : ... 4 .... : ... 5 ..•. : ... 6 .... : ... 7 •.. : .... 8 
MARGINS AND TABS 

MOVE MARGINS: Use <- or -> key to move cursor to margin «< or »). 
Use SPACE bar or BKSP key to move margin. 

SET TAB: Use <- or -> key to move cursor to where you want tab; 
press TAB. 

CLEAR TAB: Use <- or -> key to move cursor to tab; press DEL. 

MOVE TABS: Use <- or -> key to move cursor to tab. 
Use SPACE bar or BKSP key to move tabs. 

SET ALL TABS: Use <- or -> key to move cursor to left margin «<). 
Type number for spacing between tabs; press ENTER. 

CLEAR ALL TABS: Use <- or -> key to move cursor to left margin «<); 
press DEL. 

When finished with this menu, press ENTER. 

Figure 10. Communications Margins and Tabs Menu 

The new margin and tabs settings are active until the operator changes them again or 
the communications task is ended. When the ASYNC program diskette is reloaded, its 
Receive Format defaults for margins and tabs again appear in the communications 
displav. 

DISCONNECTING THE DATA LINK AND ENDING COMMUNICATION 

To terminate a session normally, the operator presses Disc (which causes the system to 
drop the communicatiolls linl·<) and presses End (which causes the Setup Selection menu 
to appear). From the Setup Selection menu, the operator can select a setup for another 
session or return to the Task Selection menu. 
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Figure lion page 2-11 shows the menu path for the Request facility, which an operator 
accesses by pressing the Request key during an ASYNC communications session. 

V 
-------
IPrintl 
I Doc. I 
I t1en u I 
--------

Request Key 
I 
I 
V 

IRequest Tasksl 
I Menu I 

V 

V V 
---------- ----------
IDisplay/1 I Change I 
I Cancel I IPrintingl 
I P r' in t I I Or"der I 
I Job I I Menu I 
I Menu I ----------
----------

V 
--_._------
IDiskettel 
IContentsl 
I Menu I 
----------

Fi gure 11. Menu Path for the ASYNC Request Fac, l' ty 

Pressing Request causes the Request Tasks menu (Figure 12 on page 2-12) to appear. 
Selecting some of the menu's options causes a second menu to display; selecting others 
immediately invokes the function. 
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Communication 
DSKOOll IOn-Line 

REQUEST TASKS 

ID ITEM 

a Print Document 

I 
IKyb 1 I 

b Display Print Queue or Cancel Print Job 
c Change Printing Order 

d Display Index of Diskette Contents 

e Print With Element How on Printer 

f Request Printer 
g Release Printer 

iType ID letter to choose ITEM; press EHTER:_ 

Figure 12. Request Tasks Menu for Communication 

The functions available through the Request Tasks menu are not unique to the ASYHC 
facility. For further information, see the IBM Displaywriter System Operator Reference 
Guide. 
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PROGRAM DISKETTE TASKS 

Figure 13 on .page 2-14 shows the menu path an operator follows to access the ASYNC 
program diskette tasks. These tasks include: 

• Changing the Receive Format defaults 

• Duplicating the machine setup 

• Creating or revising a communications setup 

• Dhanging the modem and line description 

• Duplicating the program diskette 

• Erasing the program diskette 

This section discusses the individual menus involved in these tasks that are of 
importance to system and application programmers at a host. 
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V 

, Format 
/Selectionl 
/ Menu I 

v 

v V 

v 

IDuplicatel 
IProgram I 
IDiskette I 
I ~1enu I 

v 

System IPl 
I 
V 

/Task Selectionl 
I M~~nu I 

v 

ICommunications Programl 
I Diskette Tasks I 
I Menu I 

v 

IErase 
IProgram I 
IDiskettel 
I Menu I 

V 

v 

v 

ICreate or 
, Revise 
I Setup 
I Menu 

V 
--_ .. _..-_-- -_._------ ---------

v 

/Create or Revisel 
I Modem and Line I 
I Description I 
I Menu I 

, L.ine , /Margins// 
/Formatl I Tabs / 
/ Menu , I Menu , 

I Page I 
IFormatl 
I Menu I 

IHeader/1 IDefinel 
,rooter I I Setupl 
I Menu I I Menu / 

-------- --------- --------

v 

v V V 

'Communications/ /Communications/ ICommunications/ 
/ Setup Menu / / Setup Menu / / Setup Menu I 
, (2741) "(IBM CMC) /, (TTY) I 

Figure 13. Menu Path for ASYHC Program Diskette Tasks 
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When an operator selects Program Diskette Tasks (10 £) from the Task Selection menu 
(Figure 7 on page 2-2), the system prompts for desired program or feature diskette. 
The operator should then remove the base machi ne di skette and load an ASYNC program 
d i 51< e t t e. A f i: era n A S Y N Cpr 0 9 ram dis k e t t e "J i t h the cor r e r: t 5 Y 5 tern m () i n ten a n c e 1 eve 1 
and menu language is londed, the Asynchronous Communi cat ions Program Diskette Tasks 
menu (Figure 14) appears. 

Communication I 
PRODSKI 1 1 I IKyb 1 1 1 
-------------------------------------------------------------------1 

ASYNCHRONOUS COMMUNICATIONS PROGRAM DISKETTE TASKS 1 

1 
ID ITEM 

a Change Receive Format Defaults 

b C r' eat e 0 r Rev i 5 e Co mm un i cat ion sSe t u p 
c Create or Revise Modem or Line Description 

d Duplicate ~1achine Setup 
e Duplicate Program Diskette 
f Erase Program Diskette 

9 Go to Task Selection 

IType ID letter to choose ITEM; press ENTER:_ 

Figure 14. Asynchronous Communications Program Diskette Tasks Menu 

Hote: Ho background print operations are allowed concurrently with the ASYHC program 
diskette tasks. The Request facility also cannot be accessed during these tasks. 

CHANGING THE RECEIVE FORMAT DEFAULTS 

When a communications session is active, the Displaywriter uses the Receive Format 
defaul ts to di splay and store data that is sent or recei ved. "Changi ng the Keyboard 
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Arrangement and the Margin and Tab Settings" explains how an operator can alter the 
values for margins and tabs during a session. An operator also can specify defaults on 
the ASYNC program diskette for line format, margins and tabs, page format, and headers 
and footers. 

To permanently define one or more of the Receive Format defaults, an operator first 
must enter 10 g, Change Receive Format Defaults, from the Asynchronous Communications 
Program Diskette Tasks menu. Selecting this option causes the Format Selection menu 
(Figure 15) to appear. 

Chg Rcv Fmt Defaults I 
PRODSKI I 

ID 

a 
b 
c 

FORMAT 

ITEM 

Change 
Change 
Change 

SELECTION 

Line Format 
Margins and 
Page Format 

Tabs 

I 
IKyb 1 I 

d Change Header and Footer 

When finished with this menu, press ENTER. 

Type ID letter to choose ITEM; press ENTER:_ 

Figure 15. Format Selection Menu 

When an operator selects an 10 from the Format Selection menu, the system displays 
another menu with options for specifying the permanent format change. Each of these 
menus, and the steps involved in their use, is identical to the format change menu that 
an operator accesses when the Displaywriter is a standalone system. For further 
information, see the IBM Oisplaywriter System Operator Reference Guide. 

The system uses the new Receive Format defaults the next time that the ASYNC program 
diskette is loaded. 

2-16 IBM Displaywriter Host Attach Programming Guide: ASYNC 



CREATING OR REVISING A COMMUNICATIONS SETUP 

A communications setup defines the operating characteristics (such as line speed and 
parity) of a communicntions session. A Displaywriter operator can create and store up 
to four setups on an ASYNC program diskette and can revise any previously defined 
setup. 

An operator accesses the Create or Revise Setup task by entering ID h from the 
Communications Program Diskette Tasks menu. Selecting this option causes the Create or 
Revise Setup menu to appear (Figure 16). 

Chg Setup 
PRODSKI 

ID SETUP NAME 

a (Unused) 
b (Unused) 
c (Unused) 
d (Unused) 

CREATE OR REVISE SETUP 

PROTOCOL 

When finished with this menu, press ENTER. 

Type ID letter to choose ITEM; press EHTER:_ 

I 
IKyb 1 I 

Figure 16. Create or Revise Setup Menu with No Defined Setups 

Defining a setup 

Initially, the four setups on the Create or Revise Setup menu are undefined (unused). 
To define a setup, an operator first enters the ID of an unused setup in the Create or 
Revise Setup menu. This causes the Define Setup menu (Figure 17 on page 2-18) to 
appear. 
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IChg Setup 
IPRODSKI I I I IKyb 1 I 
1--------------------------------------------------------------------
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

10 

a 

b 

ITEM 

Setup Name 

Protocol 

OEFIHE SETUP 

YOUR 
CHOICE 

POSSIBLE 
CHOICES 

Up to ten letters or numbers 

1 -. IBM eMC 
2 = 2741 
3 = TTY 

IWhen finished with this menu, press EHTER. 
I 
I 
IType 10 letter to choose ITEM; press EHTER:_ 

Figure 17. Define Setup Menu 

The options of the Define Setup menu enable an operator to name a setup and specify its 
communications protocol as 2741, IBM CMe, or TTY. 

changing Defined setups 

Once a setup is defined, its name and protocol appear in the Create or Revise Setup 
menu. To review a specific setup or change it, the operator enters the setup's IO from 
the Create or Revise Setup menu. This causes the Define Setup menu to appear. Pressing 
EHTER in this menu then causes the Communications Setup menu for the defined setup to 
display. 

Figure 18 on page 2-19, Figure 19 on page 2-20, and Figure 20 on page 2-21 show sample 
Communications Setup menus for the 2741, IBM CMC, and TTY protocols. 
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Chg Setup 
PRODSK\ 

COMMUNICATION SETUP 

Setup Hame: DALLAS 

I D I T E~1 YOUR 
CHOICE 

a Line Speed 1 

b In~ctivity Disconnect 2 
c Send All Codes 2 

d Terminal ID 

When finished with this menu, press ENTER. 

\Kyb 1 
\ 

\ 

Protocol: 2741 

POSSIBLE 
CHOICES 

1 = 134.5 2 = 300 
3 = 1200 
1 = Yes 2 = Ho 
1 = Yes 2 = No 

Up to four characters 

Type 10 letter to choose ITEM; press EHTER:_ 

Figure 18. Sample Communications Setup Menu for 2741 Protocol 

2741 Protocol Options 

• line Speed - spec; fi es the bi t rate at whi ch the Di splaYl.Jri ter transmi ts 
characters. The default is 1,134.5 bps. 

• Inacti vi ty Di 5connect - spec; fi es whether the Oi splaywri ter automat j cally 
initiates a disconnect after 30 seconds of line inactivity. The default is Z, No. 

• Send All Codes - specifies whether the Displaywt-iter tr'ansmits all the control 
codes (except S"Jitch) that normally are sent in IBM CMC mode. lhe default is Z, No. 

• Terminal 10 - identifies the DisplaytoJriter to a host processor. The system 
transmits the specified 10 when it receives an appropriate request from the host. 
The ID may be from one to four characters. 
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Chg Setup 
PRODSKI 

COMMUNICATION SETUP 

I 
IKyb 1 I 

Setup Name: KGN Protocol: IBM CMC 

ID ITEM YOUR POSSIBLE 
CHOICE CHOICES 

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:_ 

Figure 19. Sample Communications Setup Menu for IBM CMC Protocol 

IBM C~1C PI~otocol ~ns: 

• Line Speed - specifies the bit rate at which the Displa~'writer transmits 
characters. The default is 1, 134.5 bps. 

• Inactivity Disconnect - specifies whether the DisplaYl.olriter automatically 
initiates a disconnect after 30 seconds of line inactivity. The default is Z, No. 
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Chg Setup 
PRODSKI 

COM~1UH I CA T ION SETUP 

I 
IKyb 1 I 

Setup Hame: EDB Protocol: TTY 

ID ITEM YOUR POSSIBLE 
CHOICE CHOICES 

a Line Speed 1 1 = 110 2 = 150 3 
{t = 300 5 = 1200 

b Inactivity Disconnect 2 1 = Yes 2 = Ho 
c EOT Disconnect 2 1 = Yes 2 = No 
d Echoplex 2 1 = Yes 2 = No 
e Parity 1 1 = Even 2 = Odd 3 = 

f Terminal ID Up to 31 characters 
g Automatic Answer Back 1 1 = Yes 2 = No 

When finished with this menu, press EHTER. 

Type ID letter to choose ITEM; press EHTER:_ 

Figure 20. Sample Communications Setup Menu for TTY Protocol 

TTY Protocol Options: 

= 200 

None 

• Line Speed - specifies the bit rate at which the Displaywriter~ tr'ansmits 
characters. The default is 1, 110 bps. 

• Inactivity Disconnect - specifies whether -the Displayt...ry'iter automatically 
initiates a disconnect after 30 seconds of line inactivity. 

The default is ~, No. 

• EOT Disconnect - specifies whether the Displaywriter automatically initiates 
disconnect when it receives an EOT 

The default is~, No. 

• Echoplex - specifies whether the DisplaYL--Jriter operates in echoplex mode (see 
Chapter 3, "Echoplex" on page 3-11). 

The default is~, Ho. 
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• Parity - specifies which type of parity is sent and checked. For 3 = None, the 
Oisplaywriter 

sends a mark ("1") bit in the parity field 

ignores all received parity bits 

The default is 1, Even. 

• Terminal 10 identifies the DisplaYl.oJriter to a host processor. The system 
tr'ansmi ts the speci fi ed 10 when: 

it receives an appropriate request from a host, 

the Displaywriter operator presses the local HERE IS key, or 

upon establishment of the data link if Automatic Answer Back is specified in 
the active communications setup. 

• Automatic Answer Back - L-lhen the Displaywriter is the called party, causes the 
Displaywriter to automatically transmit the Terminal 10 to the host when the data 
link is established. 

The default isg, No. 

CREATING OR REVISING THE MODEN OR LINE DESCRIPTION 

Each ASYNC program di s~<ette has one profi Ie that defi nes the modem and line used for 
communications sessions. A Displ£lYL'Jriter operator Ci)n channa this profile b~, entering 
10 s;;. from the Communications Program Diskette Tasks menu. Selectlng this option causes 
the Modem and line Description menu to appear Figure 21 on page 2-23. 
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Chg Description 
PRODSKI I IKyb 1 

ID I TE~1 

a Switched 

MODEM AND LINE DESCRIPTION 

Nehwr\< 

YOUR 
CHOICE 

1 

POSSIBLE 
CHOICES 

1 = Yes 
b CTS/RLSD (CB/eF) Option 1 1 = Common 
c Modem Port 1 1 = Port 4 

2 = Port (t A 

3 = Port 48 

t·Jhen fi ni shed wi th tlli s menu, press EHTER. 

Type ID letter to choose ITEM; press ENTER:_ 

Figure 21. Modem and line Description Menu 

Options: 

2 
2 

= 
= 

I 
I 

No 
Separate 

• S w ; t c h e d He hJ 0 r k -- s p e c 1 f ; est he co mm un i cat ion s 1 i n e fa c iIi t 1 e s be i n gus e d. The 
defi.lult lsI, switched network. 

• CTS/RLSD (CB/er) Option -- specifies whether the modern t'equires the adapter to 
sample only the Clear to Send (CB) signal or both the Cleur to Send and the Receive 
Line Signal Detect (CF) signals. The default is 1, Common. 

• Mod €I m Po r t - 5 P e c i fie s w h i c h mod em po r t (b a d< pan e 1 con n e c tor) i 5 use d loJ h e tl t h ; s 
modem atld line description is in effect. Port 4 = ErA interface in the electronics 
module; Port 4A = EIA interface ill the di s!<ette uni t; and Port 4B = Internal 
modem/ErA adapter in the diskette unit. The default is 1, Port 4. 

The option ;5 ignored if the EIA interface is in the electronics module. 

DUPLICATING THE MACHINE SETUP 

IBM distributes maintenance updates for the ASYNC facility on new feature program 
dis k e t t e s. Aft e r ] 0 a din 9 () n I, S Y Ned i 5 k e t t e l,.ol i t h m () i n ten a nee up d ate 5, an 0 per' at 0 rca n 
use the Duplicate Machine Setup task (ID g) to copy the current system values for the: 
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• Document Format and Alternate Format defaults 

• Communications setups 

• Modem and line descript~on 

from the old ASYNC program diskette to the new program diskette. The steps to do this 
ar e t he same a s those used (.II-wn the D i spI a~/l·Jr iter i s a standalone system. Fo r further 
-1 n for mat ion, 5 e e the llHLJ)J..2P.l i'!Y. t" r i t e r 5 y s t em 0 per a tor R e "f EO ,~ en c e G u ide. 

DUPLICATING OR ERASING AN ASYNC PROGRAM DISKETTE 

The steps associated "lith ID f and ID.9 of the Communications Program Diskette Tasks 
men u il rei den tic a 1 tot h est e p sus e d Lol hen the Dis pIa Yl,.! r i t P. r i 5 a 5 t il n d a Ion e s y 5 t em . 
For further information, see the IBM Displaywriter ~vstem Operator Ref~rence Guide. 
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Chapter 3. Data Link and Protocol Characteristics 

DATA LINK CHARACTERISTICS 

The Displaywriter ASYNC facility supports point-to-point, full duplex physical data 
1 i nk s that operate from 110 to 1200 bps over S"J itched and non- SI.>Ji tched 1 i nes. Ha 1 f 
duplex operation with reverse channel and multi-point (polled) lines are not 
supported. 

DATA LINK ESTABLISHMENT 

When a setup is selected from the Setup Selection menu, the Displaywriter activates 
the communications hardware by turning on the Data Terminal Ready (DTR) circuit. READY 
in the link Status subfield of the display indicates that DTR is up. 

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

• A dial connection is made to the network 

• An incoming call from a remote station is answered manually 

• A Displaywriter modem with Auto Answer receives an incoming call 

CONNECTED replaces READY when DSR is active. ON-LINE indicates reception of a remote 
carrier. 

For non-switched lines, DSR is always active. After a setup is selected, the 
communications link is established automatically as long as the modem is powered on. 
No further operator intervention is necessary. 

In both cases, the Displaywriter establishes the communications link by sending a 
continuous transmit carrier to the remote station. Once it receives a remote carrier, 
the link is completed. 

DATA LINK DISCONNECT 

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. 
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• The active communications setup specifies Ye_~ in the Communications Setup menu for 
Inactivity Disconnect, and the line is inactive for 30 seconds. 

• An active TTY communications setup specifies Ye.2 in the Communications Setup menu 
for EDT Disconnect, and the remote station sends an ASCII EDT control code. 

• The D i splaywr iter detect s a remote modem di sconnect. 

On non-s~·Ji tched lines, the di 5connect turns off both Data Termi nal Ready and Request 
to Send. On switched lines, DSR also must turn off within 10 seconds. 

On both types of lines, if DSR drops during a session, DrR is turned off immediately 
for at least 250 milliseconds. The Displaywriter then automatically will turn on DTR 
again to re-establish the link. 

MODEM SUPPORT 

For asynchronous communication, the Displaywriter supports external modems that are 
attached via the standard EIA RS-232C interface (see Appendix B, "Communications 
Ba rclL'Ja t'e"). When a WE 212A modem (0 r equ iva 1 ent) i sat tached to a D i splaYL.-Jr iter, 
either high ~peed or low speed mode can be used. High speed mode always is 1200 bps, 
and low speed mode is 300 bps or less. 

Hote: See "Timeouts" on page 3-13 for a description of all timeouts that can occur 
during a session. 

PROTOCOL CHARACTERISTICS 

The Displaywriter can be connected over a point-to-point data link as an IBM 2741, an 
IBM CMC, or a standard ASCII terminal. The data link protocols conform to the 
characteristics established by the IBM 2741, the IBM CMe, and the TTY KSR 33. 

2741 OPERATING MODE 

The 2741 operating mode is used primarily for Displaywriter/host communication. In 
th is mode, the D i splaywr' iter can commun i cate with cornput i ng systems that suppor't the 
IBM 2741 with correspondence code. This mode does not support word processing codes. 

The 2741 protocols allow for alternating send and receive states, as iof communications 
were in a half duplex environment. Because the communications link actually is duplex, 
hOL'lever, 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 STX (circle D) and EOT (circle C) line control codes. 
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Transmission Format 

Transmi s5i on ; s asynchronous by character. A star't bi t (0) precedes each 7-bi t 
c h a rae t e r, and a 5 top bit (1) foIl QL'J sea c h. T he 7 - bit c h a r act e r s h a \j e six d a tab its and 
a least-significant odd parity bit. The Displaywriter transmits each character 
serially by bit, the most significant bit ·first. 

Normally, 2741 correspondence code is a subset of IBM eMC correspondence code. But if 
a communications setup for 2741 mode specifies .Yes for the Send All Codes option, the 
Displaywriter will generate the entire set of graphics and control codes (except for 
SWITCH) that it generates when in IBM CMC mode. Chapter 7, "Data Stream Translation 
Tables," lists the control codes and graphics associated with the Displaywriter's 
operat i ng modes. 

When sending data, the Displaywriter does not support the correspondence codes for: 

TRACK LINK (TKLK) 
ERROR CORRECT BACKSPACE (ECBS) 
END OF TEXT (ETX) 
TRACK SKIP (TKSK) 

In the 2741 operating mode, the Displaywriter supports the sending and checking of odd 
parity on each character. 

Line Speed 

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

Error Detect i on 

In the 2741 mode, pari ty alt-lays is sent and checked, and any character recei ved in 
error is converted to a Substitute code. In addition, Displaywriter hardware 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 other types of errors and manually correct them. 
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Break 

The Displaywriter detects a Break whenever it receives a continuous space signal (all 
zeroes) for at least 2 character-times. When the Displaywriter is in the Send 
Originate state, the signal causes the Displaywriter to immediately stop sending data, 
en t e r the S tan db y 5 tat e, and (..J a i t for an S T X 0 ran EO T. Nor m a lop era t ion res u me s w hen 
the Displaywriter receives an EOT, an STX, or the Displaywriter operator presses the 
Star~t key. 

In the Receive Originate state, pressing Attn 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 milliseconds of 
line inactlvity. 

Terminal Identification 

As part of a communications setup, the Terminal ID is a 4-character sequence that 
i dent i fi es the Di splaY("Jr iter to the remote stat ion. The fi rst character of the 
sequence is an identification code that designates terminal type. At least one of the 
thr-ee remaining characters should be a nono-print code. 

lhe Displaywriter automatically sends an STX IO EOT sequence whenever it receives a 
PRE j EOT sequence from the remote station. 

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

CARRIAGE RETURN (eRE) 
DELETE (DEL) 
E ~lD 0 F T RAN S MIS S ION B L 0 C K (E T B ) 
IDLE (IDLE) 

Remote Controlled output Suppression 

The DisplaYl.oJriter supports the IBM 2741 "Print Inhibit" function. Through it, the 
remote station can cause the Oisplaywriter to inhibit the display or printing of any 
selected data field. 

When the Di splaywri ter recei ves a BYPASS code, it di splays all subsequent sent or 
received graphic codes as Substitute codes. Output suppression continues until the 
Oisplaywriter receives a RESTORE code, the data link is lost, or the session is 
terminated. 

Note: The correspondence code for REPEAT and RESTORE is identical. When the Send All 
Codes option is active and the Displaywriter receives a BYPASS code, it treats a 
subsequent REPEAT code as RESTORE. 
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The line control discipline for the 2741 operating mode uses the STX and EDT control 
characters in the same manner as the IBM 2741: 

• STX (Start of Transmission) - When sent, STX precedes a block of text. In 2741 
mode, the Displaywriter automatically sends STX when the data link is first 
established, before each block of data that it sends, or after the reception of an 
EOT 

When recei ved, STX causes the Di splaywri ter to swi tch from Standby state to 
Receive Originate state. 

• EOT (End of Transm;ssion) - When sent, EOT follows a block of text. The 
Displaywriter sends EOT automatically after transmitting a line-end code. 

When received, EDT causes the Displaywriter to switch from Receive Originate state 
to Standby state. 

The 2741 operating mode has three states: 

Send Or i 9 i nate 

Standby 

Receive Originate 

~.e n d 0 rig ina .t~ S t ai.~: Aft e r sen din g an S T X, the Dis p I a y w r i t ere n t e r s the Sen d 
Originate state. It remains in this state until it sends an EDT or receives a Break 
sequence. The EOT or Break sequence cause the Displaywriter to enter the Standby 
state. 

The folloL--Jing rules apply to the Send Originate state: 

• L; ne Turnat'ounds - The Di spliJywri ter sends an EOT after each 1. i ne-end char'acter 
(such as a Carrier Return, a Required Carrier Return, an Index Return, or a Page 
End). The EDT causes a line turnaround, turns off the SEND indicator, and places 
the DisplaY~Jriter in the Standby state. t.Jhile SEND is off, the keyboard is 
logically locked. 

Normally, the remote station will send STX EDT immediately back. The STX causes 
the Displaywriter to briefly enter the Receive Originate state. The EOT then 
causes the Displaywriter to send an STX (after a 50 millisecond delay) and 
re-enter the Send Originate state. 

• Remote In terven t ion - Because the recept i on of S TX put s the D i splaywr i tet' in the 
Receive Originate state, a remote station can send data to the Displaywriter 
betL>Jeen the S TX and EO T codes. No line tu rna rounds occu r I>~h i 1 e the D i sp laY\;Jr iter 
receives this data, and the DisplaYI.-Jriter remains in the Receive state until the 
remote station sends an EaT. 
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If the Displaywriter operator presses Attn during an intervention period, the 
Displaywriter sends a Break signal to the remote station. If the signal is 
honored, the remote station sends an EDT to end the intervention period. 

• Line Abort - When sendi ng data, a Di splaywri ter operator can press Attn to 
indicate that the remote station should abort the line currently being sent. 
Pressi ng Attn sends an EDT that is not preceded by ali ne-end code and causes a 
normal line turnaround. 

Stand~State: The D i splaywr iter en ters the Standby state each time it sends an EOT 
(sending a line ending or aborting the line) or receives a Break sequence. In Standby, 
the Displaywriter waits for either an STX or an EDT. STX causes it to enter the Receive 
Originate state; EDT causes it to send STX and re-enter the Send Originate state. 

Receive Originate State: The Displaywriter enters the Receive Originate state each 
time it is in the Standby state and receives an STX. In this state, the Displaywriter 
wi 11 accept any amount of data from the r'emote stati on. No turnarounds occur at 
line-end boundaries; and if the remote station sends IDLE characters after a line-end 
code, the Displaywriter deletes them. When the remote station sends an EDT, the 
Displaywriter re-enters the Send Originate state. 

When the Displaywriter is in the Receive Originate State and the operator presses 
Attn, the Displaywriter sends a Break (a long space of 200 ms) to the remote station. 
If the Break is honored, the remote station sends an EDT, which causes the 
,Displaywriter to re-enter the Send Originate state. 

IBM CNC OPERATING 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 Displaywriters. The Displaywriter's 
2741 operating mode is basically a subset of the IBM CMC operating mode . 

. Transmission Format 

Identical to the 2741 operating mode. 

Parity 

Identical to the 2741 operating mode. 
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L;ne Speed 

Identical to the 2741 operating mode. 

Error Detect;on 

Identical to the 2741 operating mode. 

Break 

Identical to the 2741 operating mode. 

Like the 2741 mode, the line control discipline of the IBM CMC operating mode uses the 
STX and EDT control codes: 

• STX - In IBM CMC mode, the Displaywriter does not automatically send STX when a 
data link is first established. The operator must manually control its initial 
transmission via the Comm Start key. During a session, the Di~playwriter 
automaticallY sends STX before each block of data it sends and after it receives 
an EDT. 

When received at the beginning of a session, STX causes the Displaywriter to 
switch from the Control state to the Receive Answer state. When received dur;ng a 
session, STX causes the Displaywriter to switch from the Standby state to the 
Receive Originate state. 

• EOT - When transmitted, EaT indicates the end of the desired text. The 
Displaywriter sends EDT automatically after sending a line-end code or after 
receiving a Break sequence. 

The IBM CMC operating mode has six states: 

Control 

Send Or; gi nate 

Standby 

Receive Originate 

Receive Answer 
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Send Answer 

Control Statg: When the data link is established in the IBM CMC mode, both the 
Displaywriter and the remote station enter the Control state. In this state, the 
stations contend for originate status. The first station to send STX enters the Send 
Originate state; the other station enters the Receive Answer state. 

Send~i nate St~te: When both stat ions are in the Control state and the 
Display~riter sends STX first, the Displaywriter enters the Send Originate state. It 
remains in this state until it sends an EOT, receives a break sequence, or receives an 
EOT after the operator used the Reset key. 

The following rules apply to the Send Originate state: 

• Line Turnarounds - The D i spla~lwr iter sends an EOT after each line-end character 
(such as a Carrier Return, a Required Carrier Return, an Index Return, or a Page r

End). The EOT causes a line turnaround, turns off the SEHD i ndi cator, and places 
the Displaywriter in the Standby state. While SEND is off, the keyboard is 
logically locked. 

Normally, the remote station will send STX EOT immediately back. The STX causes 
the Displaywriter to briefly enter the Receive Originate state. After the 
Displaywriter receives the EOT, it delays for 50 milliseconds before sending an 
STX 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 EOT causes the Displaywriter to enter the Control state instead 
of returning to the Send Originate state. 

• Remote Interventi on - Because the recepti on of STX puts the Di splaywri ter in the 
Receive Originate state, a remote station can send data to the Displaywriter 
between the STX and EOT codes. Ho line turnarounds occur while the Displaywriter 
receives this data, and the Displaywriter remains in the Receive Originate state 
until the station sends an EOT. 

If the Di sp!aywri ter operator presses Attn dur i ng an i nterventi on peri od, the 
Displaywriter sends a Break signal to the remote station. If the signal is 
honored, the remote station sends an EOT to end the intervention period. 

• Line Abort - When sending data, a DisplaYltJriter operator can press Attn to 
indicate that the remote station should abort the line currently being sent. 
Pressing Attn sends an EOT that is not preceded by a line-end code. A normal line 
turnaround then occurs. 

• Rece i ved Break - When the D i sp!aywr iter rece i ves a Br'eak sequence in the Send 
Originate state, it immediately stops sending data, sends an EOT, and enters the 
Standby state. 

• 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 execute the function. 

One IDLE is sent after every Index, Subscript, and Superscript. 
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The number of IDLEs sent after an HT is constant and is determined by the 
longest distance between any two tab stops currently set for the display 
format. If the longest di stance is 5 characters (the defaul t sett i "g), two 
IDLEs are sent. For each additional 10 character positions (or fraction), one 
addi ti onal IDLE is sent after each HT. 

Standby state: The Displaywriter enters the Standby state each time it sends an EOT or 
receives a Break sequence. In Standby, the Displaywriter waits for either an STX or an 
EOT. STX causes it to enter the Receive Originate state; EOT causes it to send SlX and 
re-enter the Send Originate state. 

Receive Orig.in5")te_~-tate: The Displaywriter enters the Receive Originate state each 
tim e i tis i nth eSt and b y s tat e and r e c e i v e san S T X. I nth iss tat e, the Dis pIa ~'\!" r i t e r 
will u c c p- pta n yam 0 u n t 0 f d il t a fro m t he r em 0 t est a t ion. !:LQ. t urn a r 0 u n d soc cur a t 
line-end boundaries; and if the remote station sends IDLE characters after a line-end 
code, the Displaywriter deletes them. When the remote station sends an EOT, the 
Displaywriter re-enters the Send Originate state. 

When the Displaywriter is in the Receive Originate State and the operator presses 
Attn, the Displaywriter sends a Break (a long space of 200 ms) to the remote station. 
If the Break is honored, the remote station sends an EDT, which causes the 
Displaywriter to re-enter the Send Originate state. 

Rec,gJ..ve An~w§!r Stat~: The Displaywriter enters the Receive Answer state each time it 
is in the Control state and receives an STX. Unlike the Receive Originate state, line 
turnaround sequences occur at each line boundary. When the D; splaYL.Jr; ter rece; ves the 
EOT that indicates a line ending, it transmits an STX and enters the Send Answer state. 

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

Send_Answ~~t9te: The Di splaywri ter enters the Send Answer state each time it sends 
an STX in the Receive Answer state. Normally, the Displaywriter then automatically 
sends an EOT to complete a line turnaround and return to the Receive Answer state. But 
to keep the Di splavwri ter from transn1i tti ng the EOT and to send data from the 
keyboard, the operator can press the Attn key. Any data sent at thi s time cannot be 
interrupted by turnarounds at line endings or by received Break sequences. To complete 
the line turnaround and return the Displaywriter to the Receive Answer state, the 
operator must press Attn again. 

When in the Send AnSLoJer 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. 
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TTV OPERATING MODE 

The TTY mode enables the Displaywriter to communicate with a terminal like the TTY KSR 
33 that uses ASCII (7-Bit) line code or a suitably programmed host that supports TTY 
terminals. During a session in TTY mode, botl, stations can transmit data 
simultaneously and independently in true duplex fashion. 

Transmission Format 

Transmission of ASCII (7-Bit) control codes and grapl,ics is asynchronous by character. 
When operating at speeds below 1200 bps a start bit (0) precedes each 8-bit cllaracter, 
and two stop bits follow each (one stop bit is used when operating at 1200 bps). The 
8-bit characters have seven data bits and a most-significant parity bit. The 
Displaywriter transmits each character serially by bit, the least significant bit 
first. 

In the TTY mode, the Displaywriter can generate all 128 ASCII graphics and control 
codes (see Chapter 7, "Data Stream Translation Tables"). Creation of some graphics 
codes may be limited, however, by tIle active Displaywriter keyboard arrangement. 

Parity 

lhrough 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") bit and ignore received parity bit 

Line speed 

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

Time Filling Delays 

In TTY mode, the Displaywriter delays after sellding certain control codes to allow 
remote terminals to complete mechanical functions. At line speeds below 1200 bps, the 
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Displaywriter sends 1 DEL character after each BS (Backspace) character and 10 DEL 
characters after each FF (Form Feed) charactel~. 

In addi tion, at line speeds of 110, 150, or 200 bps, the Displaywriter sends the 
3-character sequence 

CR (Carrier Return) LF (Line Feed) DEL (Delete) 

after each eRE (Carriage Return), RCR (Required Carrier Return), or IRT (Index Return) 
line-end code. This sequence delays the new line function. 

The Di splayt·Jt'i ter also sends one or more DEL character's after each Horizontal Tab OH) 
code. If the longest distance between any two active tab stops for the display format 
is six character~ or less, the Displaywriter sends one DEL character. For each 
additional three character positions (or fraction) between tab stops, the 
Displaywriter sends an additional DEL. 

Notes: 

1. The Displaywriter does not delay automatically after it transmits a CR code that 
is not follol>Jed by IF. The oper'ator can provide time-fi l1ing codes in thi s case. 

2. The Di splaywri ter does not send t ime-fi 11 i ng code after VT (Ver'ti cal Tab) 
characters. 

3. The Displayvwiter deletes all time-filling code that it receives, including all 
DEL and tlUL codes and all consecutive CR codes that immediately follovJ a CR. 

Echoplex 

The Communications Setup menu for TTY mode has an option for echoplex operation. In 
echoplex mode, data does not automatically appear on the display as it is sent. 
Instead, the remote station returns an image of all the data it receives, and the 
Dis p 1. a y L·W i t e r d i 5 P 1. a y s t his d a t a. The ref 0 r' e, a 11 d a tad i 5 pIa y edt 0 the 0 per at 0 r i s 
from the receive data stream. This enables the operator to monitor the integrity of 
the data sent from the Displaywriter. 

Error' Detect; on 

In TTY mode, the Di spl.aY~-Jr iter sends and checks for pari tv, and any character recei ved 
in error is converted to a Substitute code. In addition, Displaywriter hardware 
pro v ide s bot h fa 1 s e 5 tar' t bit de tee t ion (g lit c h f i I t e r i n g) and del e t ion 0 f c h a r act e r s 
received without a valid stop bit (framing error). 

The Displaywriter operator must visually detect other types of errors and manually 
correct them. 
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Anst.ler Back 

In TTY mode, the Displaywriter provides an answer-back terminal identification feature 
like the one for the TTY 33. Through the Communications Setup menu, the Displaywriter 
operator can pr'eset any sequence of 1 to 31 ASCII control codes or graph1 c charactet's 
Hhich will identify the DisplaY"'Jriter to a remote station. Any time the Displaywriter 
receives an ENQ (Enquiry) control code or the Displaywriter operator presses the local 
HER E I S key, ita u t 0 rna tic a 11 y ret urn s the an sw e r - ba cI< seq u en c e t hat i s de fin e d by the 
active communications setup. If the Automatic Ans~·Jer Back option is specified in the 
active cornmuniciltions setup and the Displaywriter is the called party, the answer-bacJ< 
sequence 1S sent automaticC1lly upon establishment of the data link. 

Break 

The Displaywriter detects a Break whenever it receives a continuous space signal (all 
zeroes) for at least 2 character-times. The signal causes the Displaywriter to 
immediately stop sending data. Data still can be received, however. 

Hormal operation resumes t.Ji1en the Displavwriter operator presses the Break Release 
key. Pressing Break sends a 200 millisecond space signal to the remote station. This 
Break s; gnal is sent at the next chal~acter boundary and is separated from any 
following character or Break signal by at least 100 milliseconds of line inactivity. 

Auto D;sconnect 

In TTY mode, an automatic disconnect occurs if: 

• The active communications setup specifies Yes for Inactivity Disconnect, and the 
line is inactive for 30 seconds 

• The active communications setup specifies 'y'es for EDT Disconnect, and an ASCII EDT 
control code is received 

• The modem is set to disconnect immediately (approximately 250 milliseconds) after 
the loss of the received carrier 

Note: The transmission and honoring of "long space" (1.5 to 3 second) disconnect 
signals depends on individual modems. 

The oper'ator can initiate a disconnect manually via the Disconnect key. 
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Tlt1EOUTS 

Figure 22 on page 3-13 summarizes the timeouts that can occur at the Oisplaywriter 
during an ASYNC session. 

1 Oisplaywriter Action After 
Timeout length Timeout Purpose I Timeout Expires 

---------------- ------------------------1----------------------------
I 

50 millisec. When an EOT is receivedl Send an STX (circle 0). 
in Receive Originate 
State, an STX is 
automaticully sent 
50 ms later. 

100 millisec. Minimum duration of Enable to send data, if 
sending a marking tone 
after sending a break. 

any. 

200 millisec. Duration of sending Disable sending of break. 
break (space tone). 

250 millisec. Minimum time DTR is Turn on DrR, if enabled. 
turned off after DSR 
is turned off. 

1.0 second Minimum delay before 
sending dnta after RTS 
is turned on. 

Enable to send data, if I 

5.0 seconds Maximum le.ngth of time 
CTS stays off before 
DTR is turned off, 
disconnecting the 
communications link. 

Figure 22. Timeouts (1 of 2) 

any. I 
I 

----------------------------1 
Turn off DTR. I 

1 

1 

1 

1 
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---------------- ------------------------1------·----------------------
10.0 seconds On a switched line, if 1 Present message to 

DSR does not turn off 1 operator. 
within 10.0 seconds 1 
after DTR is turned I 
off, a hardware failurel 
is r8Ported and the 1 
communications link is 1 
not re-enabled. I 

---------------- ------------------------1----------------------------
30.0 seconds When selected, if data 1 Turn off D'TR. 

is not sent or receivedl 
within 30.0 seconds, I 
DTR is turned off, 1 

disconnecting the 1 

communications link. 1 

Figure 23. Timeouts (2 of 2) 

3-14 IBM Displaywriter Host Attach Programming Guide: ASYNC 



DATA STREAM CHARACTERISTICS 

When sendi ng a document from a dClta di skette, the 01splaYL'u'; ter only transtn; ts the 
document's formatted text. No format information or controls are sent. The 
Displaywriter does, however, convert and send a number of one-byte text and formatting 
controls embedded in the text of the document. The conv~rted controls are: 

• Indexes - The Displaywriter inserts indexes to specify the document's first 
printing line. 

• Margin Text and Page t~umbering - As the DisplaYIIJriter converts each page of a 
docum('lnt for sending, it inserts any header and footer text into the data stream. 
It also cr'eates page numbering IIJhere required. 

• 0 v e r s t r ike and B 1 0 C 1< Un d e t' 5 cor e. - The Dis p lay J,J r i t erg e I) e r- ate s the n e c e s sa r y 
numbt~r of "equired bacl(sPc:lces and overstrike characters or underscores for these 
controls. 

• Word Underscore - Thr~ Di splaYLoJri ter generates the necessar'y baci<sp<Jce/under'5cOt'e 
sequences in the send di"ltil stream. In all three operating modes, word unc.lerscot"es 
that ilre keyed directly from the displilY are sent without being converted. 

• Keyboc:lrcl ilnd fypestyle Changes - The Displaywriter generates stop codes for these 
parurneters. 

• Centering and I\lignrnent - The Oisplaywr'iter" genp-rates the appropriate 
combination of tabs, spaces, and backspaces for these controls. 

The DisplaYL>Jriter does not convert the controls for Line Spacing, line Density, ~'argin 
Changes, or Tab Changes. 

After the Oi spli1~fl.Jrii:er fiJli shes converting these controls, it translates the enti re 
duta stream to the correspondence 01- 7-bit line code that is appropriate for the 
active communications 1inl<. The trunslation is bused on: (a) the character' graphic 
set indicated by the displav's keyboard ID and (b) the communications protocol 
selected by the operator. 

LINE CODE TRAtISLATES 

Appendix 1\ lists the keyboards that the Displaywt'iter supports for communications 
sessions. When sending or receiving data, the Displaywriter translates data according 
to the character graphic set associated with the display's active keyboard IO. Because 
the cot'respondence ilnd 7-bi t line codes do not have representations for certain 
grclphics, these gt'aphic5 are not preserved over the communications line. 

The data processing keyuoilrds listed in Appendix A are supported for the United 
States. Some international keyboards must make word-processing grap/lic substitutions 
for certain 7-bit graphics. 

Data link and Protocol Characteristics 3-15 



2741 Corr'espondence Line Code 

Correspondence code is a 6-bi t code set that has 128 pass; ble code poi nts because of 
lowQr case (LC) and upper case (Ue) control codes. For letters of the alphabet, 
transmitt('?d shi ft codes depend on the case of the folloL--Jing characters. For other 
codes, shift cod~s depend on the definition of the particular succeeding code point. 
Lower case automatically is assumed following transmission of STX. 

Correspondence line code translation for- the 27 ft! mode involves: 

• Specific control codes (Chapter 5, Figure 25 on page 5-6, and Figure 26 on page 
5--8 ) 

• Fixed codes for alphabetic gruphics (Figure 27 on page 5-10), 

• Va r i Cl b I e cod ~ s fat.. non - ~!l pI, abe tic 9 r Cl phi c s. The 5 e va ria b 1 e cod e s are a s 5 i 9 ned 
a C cor din 9 tot he c h a r <'1 c t e r' g rap h i c set 0 f the act i ve key boa r dID (F i g u r e 28 0 n 
pDge 5-J2) 

IBM CHC Corr~5pondence Line Code 

COt" r' e 5 p 0 n dell c e 1. i n e cod e t t' ansi a t ion for the 1 B 11 C Me mod e iss i mil (:1 r tot hat for the 
2741 mode. 'The only mt:ljot- di fference is in the translation of certain control codes 
(see Figure 25 on page 5-6 and Figure 26 on page 5-8) 

Through the Send All Cocles option of the 2741 Communications Setup menu, the 
D i 5 P 1 Cl Y vJ r i t e,' 0 per a tor' C Cl n r e que s t t hat I B f'l C M C cor r- e 5 p 0 n den c eli n e cod e be use din 
the 2741 mode. In thi 5 i t1stance, the Di splaYL--Jri ter sends normal IBf1 C~lC translates 
( ex c e p t f 0 t- the S!lJI T C H cod Q ) • 

TTY Mode 7-Bit Line Code 

line code translation for th~ TTY mode involves: 

• Specific control codes (see Figure 25 on page 5-6 and Figure 29 on page 5-22) 

• Fixed codes for alphanumet-ic grnphic5 and some special graphics (see Figure 30 on 
page 5-2(.). 

• Varit:lble codes for non-alphanumeric graphics. These variable codes are assigned 
ilccor'di ng to the character graphi c set of the act i ve keyboard ID (see Fi gure 28 on 
pClge 5-12). 

The Displaywriter sends the NL (new line) function in 7-bit code via the sequence 

CR (Carrier Return) LF (Line Feed) 

When the D1 splaywri ter recei ves thi s two-code sequence, it always converts it to Nl. 
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Chapter 4. Programming Considerations 

OVERVIEW 

For asynchronous communication, the Displaywriter is supported as a remote interactive 
terminal by the following IBM programming systems: 

CMS (VM/370) 

TSO (OS/VS2) 

CICS/VS (OS/VSl, OS/VS2, DOS/VSE) 

HTO (OS/VSl and OS/VS2) 

The Displaywriter can communicate with the above system control programs when attached 
in point-to-point mode as an IBM 2741 Data Communications Terminal or as a 
teletypewriter similar to the Teletype 3 33, 35, or 43 Keyboard S~nd/Receive (KSR) 
models. "Attached as" means that the system expects to pe communicating with an IBM 
2741 or a teletypewriter, which are non-programmable ASYHC terminals. 

Chapter 3 describes the data stream and protocol characteristics used by the 
Dispiaywriter. 

J Trademark of the Teletype Corporation 
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Vt1/370 eMS 

The DisplaYvJriter is supported, when emulating Cl 2741 A5YNC tet'minal, by VM/370 
providing VM/System Product (VM/SP), VM/Basic System Extensions (VM/BSEP), and 
VM/System Extension Program Product (VM/SEPP) wi th VM/370 Release 6 PlC4 level or 
higher. 

CMS is a component of the IB~1 VM/Sys'b~m Product (VM/SP) that provides a comprehensive 
set of conversational facilities to virtual machine users. 

Generation Parameters for VM/370 

Before a Displaywriter can be used as a VM terminal, an RDEVICE macro must be coded for 
each real I/O device in the I/O configuration. The RDEVICE macro instructions describe 
each device, or' group o'f dnvices, attached to the VtV370. Refer to the IBM Virtual 
M~S;hLrtg/S_~!Lt;,g!!1 Prgc;luct: Planni 1"19 and System Generati on Gui de for further i nformati on 
about macro instructions. 

RDEVICE ADDRESS=(OSO,3),DEVTYPE=3705,BASEADD=040,ADAPTER=IBMI 

ADDRESS=(cuu 
cuu,nn) 

DEVTYPE= 

BASEADD=cuu 

ADAPTER= 

Required--the real device address of the 3704/3705. 

Required--is the device type (270x, 370x, or 3705). 

Note: The IBM 2741 remote terminal must be 
coded as a 3705. 

Required--is the native address (lo~d address) 
of the 3704/3705 that controls the physical 
line. 

Required--is the line adapter accessed by the 
specified real address. 

3704/3705 Generation Parameters for VM/370 

See "3704/3705 Generation Pat'Clmeter's" on page 4-14 for the 3704/3705 generation 
parameters to be used when attaching a Displaywriter to a host. 
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TSO/TeAM 

The Time 5har'ing Option (TSO) of the Operating System/Virtual storage, Option 2 
(OS/VS2) allows you to use the facilities of a computer at a terminal. 

Together with the Telecommunications Access Method (TCAM), TSO supports the 
Displaywriter as an IBM 2741 Communications Terminal. 

Generation Parameters for TSO 

In a TSO environment, a lINEGRP macro must be coded before a Displaywriter can be used 
as a TSO t~rminal. The lINEGRP macro defines a lJ...!l..'!L.qr~, which 1S a group of stations 
with similar characteristics. Refer to the Advanced Communications Function for TCAM 
~t~ln Programme~u i de for further i nformat i on about macro instruct ions. 

lINEGRP DDNAME=GRPCMC,TERM=2741,lINENO=XX,UNITNO=1,DIAl=YES, 
FEATURE=(ATTN,NOBREAK),TRAHTAB=CR41 

DDNAME= 

TERM= 

L H~ENO= 

UHITNO= 

DIAl= 

FEATURE= 

TRANTAB= 

Required--specifies the names of the DD 
statements that define the communication lines 
as data sets (non-HCP stations only). 

Required--Identifies the types of stations in the 
line group. 

Required--specifies the number of lines (physical 
device addresses) in the line group. 

Required--spec1f1es the number of ACF/TCAM basic 
units per station buffer. 

Required--specifies whether stations in this line 
group are on switched or nonswitched lines. 

Required--specifies the special features that, the 
stations in this line group have (transmit or 
receive interrupt and Text Time-Out Suppression). 

Required--identifies the translation tables to be 
used to translate from the station code to 
EBCDIC--non-NCP stations only. 
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3704/3705 Generation Parameters for 1S0 

See "3704/3705 Generation Parameters" on page 4-14 for the 3704/3705 generation 
parameters to be used when attaching a Displaywriter to a host. 

CICS/VS BTAM 

The Di spl.::iYL-Jri ter is supported as a remote non-programmable ASYNC termi nal by the 
Customer Information Control System/Virtual Storage (CICS/VS). CICS/VS is an IBM 
System/370 program product that controls online Data Base/Data Communication (DB/DC) 
applications. CICS/VS, and the applications under its control, run under any 
System/370 vi rtual stot-age operating system - OS/VSl and OS/VS2 (SVS or MVS). 

Together with the Basic Telecommunications Access Method (BlAM), CICS/VS supports the 
Displaywriter as an IBM 2741 Communications Terminal. 

Generation Parameters for CICS/VS 

Before a Displaywriter can be used as a CICS/VS terminal, the follot.Jing DFHTCT macros 
must be coded to specify the appropriate (1) di.lta set control information, (2) 
communication lines, and (3) terminal types for ASYNC switched and leased lines. Refer 
to the IBM Custom~r Information Control System/Virtual Storage (CICS) System 
Pro9J'amtn€!r's Reference Manual for information about macro instructions. 
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ASYHC Switched lines 

DFHTCT SDSCI Macro 

DFHTCT TYPE=SDSCI,DSCHAME=DWS4,DDHAME=DWS4,DEVICE=2741C,ERROPT=W, 
BlKSIZE=S12 

TYPE= 

DSCHAME= 

DDHAME= 

DEVICE= 

ERROPT= 

BlKSIZE= 

DFHTCT Line Macro 

Required--specifies the data set control information. 

Required--specifies the symbolic data set control name 
associated with the data set control informatiol'. 

Required--supplies the name of the data definition 
(DO) statement associated with a particular data set 
(line group). 

Required--specifies the valid device types for this 
data set. 

Required--specifies the error recovery, error 
recording, and on-line test options to be provided 
for the line group. 

Required--specifies, for sequential data sets, the 
maximum length (in bytes) of a block. 

AWlIH4 DFHTCT TYPE=lIHE,ACCMETH=BTAM,AHSWRBK=TERMIHAL,OSCNAME=DW54, 
TRMTYPE=2741C,INAREAL=2048,FEATURE,AUTOANSR,CLASS=(ONV,HARDCOPY), 
CONVTAB=TEXTMOOE,POOLADR=AW04,BTAMRLH=1,TCTUAL=44 

TYPE= 

ACCMETH= 

ANSWRBK= 

DSCHAME= 

TRMTYPE= 

IHAREAL= 

FEATURE= 

CLASS= 

Required--specifies the data set control information. 

Required--specifles the access method to be used. 

Required--must be indicated for switched lines to 
specify the terminal identification to be used. 

Required--specifies the data set control name for 
this communication line. 

Required--~pecifies the terminal type associated with 
this communication line. 

Required--specifies the message input area length. 

Required--indicates that one or more optional 
features are present on a given line. 

Required--indicates the device classification 
associated with this communication line. 
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Cot~VTAB= 

POOLADR= 

BT~.MRLN= 

TCTUAl= 

Required--specifies the type of transmission code. 

Required--must be used for switched line processing. 
SpPcifies the label assigned to the first terminal 
description macro associated with the particular pool 
of communication line. 

Required--specifies the relative line number 
within a line group. 

Required--specifies the length, in bytes (0-255), of 
the process control information field (PCI) fot' all 
terminal entries (TCTTEs) associated with this line. 

AW04 DFHTCT TYPE=TERMINAL,TRMIDNT=AW04,lASTTRM=POOL,TIOAL=512, 
TRMPRTY=1,TRMSTAT=TRANSACTION,TCTUAL=44 

TYPE= 

TRMIDNT= 

LASTTRM= 

TIAOL= 

TRMPRTY= 

TRM5TAT= 

TCTUAl= 

Required-'-specifies the terminal for the current 
region. 

Required-'-supplies a unique four character s~/mbolic 

id~ntification to each terminal. 

Required--indicates "host terminal" condition. 

Required--indicates the terminal input/output area 
length to be passed to a transaction for non-SNA 
devices. 

Required--Establishes the terminal priority. This 
decimal value (0-255) is used in establishing the 
overall transaction processing priority. 

Required--specifies the types of activity that may 
occur at a given terminal. 

Required--specifies the length, in bytes (0-255), of 
the process control information field (PCI) for this 
terminal. 
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QIJHCT SDSC! Macro 

DFHTCT TYPE=SDSCI,DSCNAME=DWS3,DDNAME=DWS3,DEVICE=2741C,ERROPT=W, 
BLKSIZE=256 

TYPE= 

DSCNAME= 

DDt~ At1 E = 

DEVICE= 

ERROPT= 

BLKSIZE= 

DFHTCT Line Macro 

Required--specifies the data set control information. 

Required--specifies the symbolic data set control name 
associated with the data set control information. 

Required--Supplies the name of the data definition 
(DD) stt:ltement associated with a particular data set 
(line group). 

Required--specifies the valid device types for this 
da·ta set. 

Requi red--speci fies the error recovery, er'r'or 
recording, and on-line test options to be pr'ovided 
for the line group. 

Required--specifies, for sequential data sets, the 
maximum length (in bytes) of a block. 

AWLIN3 DFHTCT TYPE=LINE,ACCMETH=BTAM,DSCHAME=DW53,TRMTYPE=2741C, 
INAREAL=2048,CLASS=(CONV,HARDCOPY),CONVTAB=TEXTMODE,BTAMRLN=l, 
TCTUAl=44 

TYPE:: 

Accr1ETH= 

DSCt~AME= 

lRMTYPE= 

INAREAl= 

CLASS= 

COHVTAB= 

B1AMRlN= 

Required--specifies the data set control information. 

Required--specifies the access method to be used. 

R~quired--specifies the data set control name for this 
communication line. 

Required--specifies the terminal type associated with 
this communication line. 

Required--specifies the length of the message input 
area. 

Required--indicates the device classification 
associated with this communication line. 

Required--specifies the type of tt~ansmission code. 

Required--specifies the relative lille number 
~.Jithin a line group. 
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TCTUAl= Required--specifies the length, in bytes (0-255), of 
the process control information field (PCI) for all 
terminal entries (TCTTEs) associated with this 
line. 

DFHTCT Terminal Macro 

AW03 DFHTCT TYPE=TERMINAl,lRMIDHT=AW03,lASTTRM=lIHE,TIOAl=256, 
TRMPRTYl,TRMSTAT=TRAHSACTIOH,TCTUAl=44 

TYPE= 

TRMIDNT= 

LASTTRM= 

TIAOl= 

TRMPRTY= 

TRMSTAT= 

TCTUAl= 

Reqllired--specifies the terminal for the current 
region. 

Required--supplies a unique four character symbolic 
identification to each terminal. 

Required--Indicates "host terminal" condition. 

Required--indicates the terminal input/output area 
length to be passed to a transaction for non-SNA 
devices. 

Required--establishes the terminal priority. This 
decimal value (0-255) is used in establishing the 
overall transaction processing priority. 

Required--specifies the types of activity that may 
occur at a given terminal. 

Required--specifies the length, in bytes (0-255), of 
the process control information field (PCI) for this 
terminal. 

3704/3705 Generation Parameters for CICS/VS 

See "3704/3705 Generation Parameters" on page 4-14 for the 3704/3705 generation 
parameters to be used when attaching a Displaywriter to a host. 

HETUORK TERMINAL OPTION (NTO) 

The Network Terminal Option (NTO) is an IBM program product. N10 extends the 
capabilities of the Advanced Communications Function Network Control Program 
(ACF/HCP) in a 3705 Communications Controller to allow Systems Network Architecture 
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Support (SHA) for an IBM 2741 Communications Terminal or Trd.etype 4 33,35, or 43 
Keyboard Send/Receive (KSR) models. HTO provides appropriate data stream translations 
and protocols to make an ASYNC Displaywriter appear as an SNA 3767 to host 
applications. 

The following IBM programming systems, and their access methods are supported by NTD: 

• CICS/VS (ACF/VTAM) 

• CMS (ACF/VTAM, VM/VCNA) 

• TSO (ACF/VTAM) 

• VSPC (ACF/VTAM) 

Generation Parameters for NTO 

The following example includes the real and virtual statements to define NTD resources 
(indicated by an *). It also includes the ACF/NCP generation statements required to 
define NCP to the network. See the Network Terminal Option Installation manual for 
further information on NTO generation statements. 

Note: Use this example as a guide only. Do not code directly from this example. Your 
configuration will be different. For more information on installation procedures, see 
the ACF/NCP Installation manual. 

Vi rtual Swi tched Parameters - IBM 2741 

Before a Displaywriter can be used as a virtual or real switched IBM 2741 terminal, the 
following generation parameters must be coded. 

Group Macro 

HDVGRPI GROUP lNCTl=SDlC,VIRTUAL=YES,DIAl=YES,MAXLU=l, 
LINEFVT=CXNFVTV,TYPE=NCP,LUFVT=(CXNFVTL,CXNFVT1,CXNFVT2), 
PUFVT=CXNFVTP 

*lNCTL= 

*VIRTUAl= 

DIAl= 

MAXlU= 

*lINEFVT= 

Require.d--specifies the real HTO devices as either 
a start-stop or BSC device. 

Required--specifies that this line group supports 
NTO devices as virtual devices. 

Required--specifies the name of the function vector 
table for the NTO lines. 
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TYPE= 

*LUFVT= 

*PurVT= 

Required--specifies the name of the function vector 
tables for the LUs supported by NTD. 

Required--specifies the name of the function vector 
table for the PUs supported by NTD. 

HDVSS02 LINE LINECB=HDVLN2 

*LINECB= 

fJ) Macro 

Requ i red--prov i des a name for the user cont,·ol block 
for' thi s 1 i ne. 

HDVPU2 PU PUCB=HDVP2 

*PUCB= Required-provides the name of the user control block 
for this PU macro. 

HDVPU2 LUCB=(HDVL2,HDVL2,HDVL2) 

*LUCB= Required--provides the name of the user control block 
for this lU macro. 

Real ~wi tched Parameters 1I3M 2741 

Group Macro 

HDRGRP2 GROUP lNCTl=SS,DIAL=YES,TVPE=NCP,REPLYTD=NONE,TEXTTD=NDNE 

*LNCTL= 

DIAL.= 

lYPE= 

*REPLYTD= 

*TEXTD= 

Required--specifies the real NTD device as either 
a start-stop or BSC device. 

Required--specifies the reply time-out value for the 
lines in this group. 

Required--specifies the text time-out value, in 
seconds, for the lines in the line gr'oup. 

4-10 IBf1 Displaywr'iter Host Attach Programming Guide: ASYNC 



tiDRSS02 LINE ADDRESS=OBB,SPEED=134,CODE=COR,DUPlEX=FULL,MONITOR=YES, 
ISTATUS=INACTIVE 

ADDRESS= 

SPEED:: 

CODE= 

*DUPLEX= 

*MOIHTOR= 

*ISTATUS= 

Required--must be specified that the real HTO line 
constitutes a full duplex facility. 

Required--specifies that the NCP is to monitor for 
an attention signal or a disconnect condition at the 
lenninal. 

Requ;red--specifies if the NTO-supported line is to 
be initially active. 

HDR2741C TERMINAL TERM~2741,CTERM=YES,FEATURE=(ATTN,BREAK),ATTH=ENABLED 

*TERM= 

CTERM= 

FEATURE= 

ATTN= 

Required--specifies the type of station represented 
by this Terminal macro. 

Vi r'tu-B.J .. 3 .. pi tchpd Para'lleters - TTY 

Before a Displayt>lriter can be used as a virtual or real teletypewriter terminal, the 
following generation parameters must be coded: 

GrOllP t1acro 

HDVGRPI GROUP LNCTL=SDLC,VIRTUAL=YES,DIAL=YES,MAXLU=l,LINEFVT=CXNFVTV, 
TYPE=NCP,LUFVT=(CXNFVTL,CXHFVTl,CXNFVT2),PUFVT=CXNFVTP 

*LNCTL= 

*VIRTUAL= 

DIAL= 

t'lAXLU= 

Required--specifies the real NTO device as either 
a start-stop or BSC device. 

Required--specifies that this line group supports 
NTO devices as virtual devices. 
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*LIHEFVT= 

TYPE= 

*PUFVT= 

Required--specifies the name of the function vector 
table for the HTO lines. 

Re.q41rp.d--specifies the name of the function vector 
tables for the lUs supported by HTO. 

Required--specifies the name of the function vector 
table for the PUs supported by HTD. 

HDVSS06 LINE LINECB=HDVLN6 

*lINECB= Required--provides a name for the user control block 
for this line. 

HDVPU6 PU PUCB=HDVP6 

*PUCB= Required--provides the name of the user control block 
for this PU macro. 

HDVPU6 lUCB=(HDVl6,HDVL6,HDVL6) 

*LUCB= Required--provides the name of the user control block 
for this lU macro. 

Real SI.-"i tch~d Parameters - TTY 

Group Macro 

HDRGRP6 GROUP LNCTL=SS,DIAL=YES,TYPE=NCP,REPLYTO=NONE,TEXTTO=NONE, 
CHAREC=(XOFF,Bl) 

*lNCTL= 

DIAl= 

TYPE= 

*REPlYTO= 

*TEXTTO= 

Required--specifies the real HTO devices as either 
a start-stop or asc device. 

Required--specifies the reply time-out value for the 
lines in this group. 

Required--specifies the text time-out value, in 
seconds, for the lines in the line group. 
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CHAREC= 

li ne MacrQ. 

HDRSS06 LIHE ADDRESS=OB9,SPEED=110,CODE=ASCII,DUPLEX=FUll, 
MOHITOR=YES,LINESIZ=80,ISTATUS=IHACTIVE 

ADDRESS= 

SPEED= 

CODE= 

DUPLEX= 

*MONITOR= 

LINESIZ= 

*ISTATUS= 

TERMINAL Macro 

Required--specifies that the NCP is to monitor for an 
attention signal or a disconnect condition at the 
terminal. 

Required--specifies if the HTO-supported line is to 
be initially active. 

HDR3101 TERMINAL TERM=TWX,CTERM=YES,FEATURE=(ATTN,BREAK),ATTH=ENABLED 

*TERM= 

CTERM= 

FEATURE= 

ATTN= 

*VIRTUAL= 

DIAL= 

MAXlU= 

*LINEFVT= 

TYPE= 

*lUFVT= 

Required--specifies the type of station represented 
by this Terminal macro. 

Required--specifies that this line group supports 
N10 devices as virtual devices. 

Required--specifies the name of the function vector 
table for the HTO lines. 

Required--specifies the name of the function vector 
tables for the lUs supported by HTD. 
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*PUFVT= Required--specifies the name of the function vector 
table for the PUs supported by NTO. 

Note: TWX must be speci fi ed as the TERM parameter. 

3704/3705 Generation Parameters 

~Jhen attaching a DisplaYL>Jriter to a host, both a Group and a Line definition must be 
included in the 3705 Emulator Program (EP) configuration. 

A Group macro instruction indicates the beginning of a sequence of Line macros for 
1 i nes '"Ii thi n a group. The macr'o mai nly i 5 used to speci fy ~'Jhether the lines are: 
( a) 5W i t c h e d 0 rna n - Sl·J i t c h e dan d (b) for a 5 V n c h ron 0 u 5 0 r 0 r bin a r y 5 Y n c h ron 0 u 5 

communication. Other operClnds can specify characteristics common to all lines in 
the 9roup or procedural opt:ions that ,we applied to all lines in the group. 

A Line mact·o represents one communication line attached to the communications 
con t roll era n d s p e c i fie sop era tin 9 par am e t e r s sue has the add,- e 5 sin t he 
co mrn un i cat ion s con tr- a 11 e,' to l·J h i c h the lin e i sat t a c h e dan d the 5 pee d 0 f the 1 i n e . 

EXclmples of Group and Line macro instructions and explanations of the specified 
operands are below. 

Ref e r tot h (~ LILf'L3 -, 0 4 Cl.'l~L.!:lLQ2J~_QD f t' 0-1_ P ,- flilr f) '1L.Q.?J2£ rail 0 n a...!.1JU.J __ :tU.Llli.?_G ui.d3 and 
Bgfgr ~n~JLtJ..il.Q.1'Q..l for fur the r i n for mat ion abo u t the s e mac r 0 5 and the 0 per and s 
associated with them. 
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DIAL~YES,LNCTL=SS 

DIAL= 

LNCTL= 

Spec i f i es whethet' the lines in the group 
are sllJitched (YES) or non-switched OW). 
The default is NO. 

Specifies whether the line group contains 
start-stop lines (LNCTL=SS) or BSC lines 
(LNCTL=nSC). 

C.IECK=NODCD,ClOCKING=INT,DISABLE=NO,INTPRl=O,QUIET=NO, TERM=2741, 
DUPLEX=FUlL 

CHECK= 

CLOCKING= 

DISABLE= 

HIT PR I = inter rupt 

QUIET= 

TERM=type 

DUPLEX= 

Opti onul--speci fi es wl)ether the controller is 
to use the "data carrier detect" option. 

Optional--speci fies the type of clocking to 
be usec/. CLOCKHIG=EXl means that the modem 
provides the clocking. 

Optional--speci fies t'Jhethet' or not the modem 
reqllit'f~s a "long disable timeout" when disconnecting 
from the line. 

Optional--indicates the interrupt priority 
for the line, relative to other lines attached 
to the contt'oller. Priority 3 is the highest; 
p rio r i t y 0 i 5 the I 0 ~'J e 5 t . 

Optionnl--specifies whether or not the pt'ogram 
is to observe c-) "long line quiet" (25.6 sf~conds) 

Itlhen recei vi ng. 

R e qui red'- - s p e c i fie s the t y p e 0 f s tat ion I>J i t h 
"'Ih i ch the emu la t ion pt'ogt'um commun i cu tes over 
the line. 

Required--specifies that the communications 
line Dncl modem constitute a full-duplex 
~hY5ical facility. 
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Part Two. ASYNC Facility Reference 

Part Two of this manual contains: 

• The 1 i ne code translates for ASYNC control codes and graphl c characters (Chapter 
5) 

• Suggestions for isolating problems with the Displaywriter/host communications 
(Chapter 6) 

• A description of the communication utilities that are available with the 
Displaywriter (Chapter 7) 

• A list of supported keyboards for asynchronous communication (Appendix A) 

• A general description of the hardware used with the ASYNC facility (Appendix B) 

• Definitions of terms associated with asynchronous communication (Glossary) 

• A list of related pUblications (Bibliography) 
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Chapter 5. Data Stream Translation Tables 

The acronyms used in this chnpter are: 

ACK Acknowledge NAK Negative Acknowledge 

BEL Bell NBS Numeric Backspace 

B5 Backspace NL. 

BS(UC) Backspace Upper Case NSP Numeric Sp.nce 

CAN Cancel NUL Null 

CR Carrier Return PE Form Feed 

CRE Carriage Return POC Program-Operator Comm. 

CUn Customer Use I PP Presentation Position 

Den Device Control Jt PRE Prefix 

DEL Delete RCR Required Carrier Return 

DLE Data Link Escape RES Restore 

DS Digit Select RFF Required Form Feed 

ECBS Error Correct Backspace I RNL Required Hew Line 

EM End of Medium RPT Repeat 

ENQ Enquiry RS Record Separator 

EO Eight Ones RSP Required Space 

EDT End of Transmission SBS Subscript 

ESC Esc<1pe SEL Select 

ETB End of Transmission Block SI Shift In 
1------------------------------------
1 EIX End of Text SO Shift Out 

Figure 24. Control Code Acronyms (Part 1 of 2) 
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Acronyms (cont) 

I FF Form Feed / SOH Start of Heading 1 
/------------------------------------/--------------------------------1 
I FMT Formal / SOS Start of Significance I 
1-------------------------_·_---------1--------------------------------/ 
I rs Fi eld Separator 1 5P Space 1 
1-------------------------------------1--------------------------------1 
/ GE Graphic Escape I 5PS Superscript 1 

1------------------------------------1--------------------------------1 
/ GS Group Separator 1 STP stop or Bell I 

'------------------------------------1--------------------------------1 
HT Hor i zontal Tab 1 STX start of Text 1 

------------------------------------1--------------------------------1 
HYP Hyphen 1 SUB Substitute I 

-------------------------------------1--------------------------------1 
IDl E Idle / SW Sr..J1 tch / 

-------------------------------------/--------------------------------/ 
I F SIn t e r c han 9 e F i 1 e S epa rat 0 r S Y H S y n c h r' 0 n 0 u sId 1 e 1 

---------_._------------------------- --------------------------------/ 
IGS Inter'change Gr'oup Separator TKLK Track Link I 

------------------------------------ ---------------------------------1 
INP Inhibit Presentation(Bypass) TKSK Track Skip / 

------------------------------------ --------------------------------/ 
INX Index TRH Transpar'ent I 

------------------------------------ --------------------------------/ 
IRS Interchange Record Separator UBS Unit Backspace 1 

------------------------------------ --------------------------------1 
IRT Index Return UC Upper Case 1 

------------------------------------ ---------------------------------/ 
IT Indent Tab US Unit Separator 1 

------------------------------------ --------------------------------/ 
IUS Interchange Unit Separator VT Vertical Tab I 

------------------------------------ --------------------------------1 
LC Lower Case WUS Word Underscore I 

/------------------------------------ --------------------------------1 
/ LF Line Feed or Index #nn / 

Figure 24_ Control Code Acronyms (Part 2 of 2) 

5-4 IBt1 Di splaywrj-{:er Host Attach Programming Guide: ASYNC 



LINE CODE TRANSLATES 

The Displaywriter's internal data stream is based on EBCDIC Multilingual, a code set 
that is di fferent fr'om the Correspondence or ASCII/7-Bi t code sent across the data 
link. Because of this, the Displaywriter must translate the internal EBCDIC to either 
Correspondence or ASCII/7-Bit code. This translation is based on: 

• the Displaywriter's send/receive state, 

• the current Character Graphic Set 10, 

• the communications protocol (TTY, 2741, or IBM CMC), 

• the current internal multilingual page. 

CONTROL CODES 

Figure 25 on page 5-6, Transmit Control Translates, shows the EBCDIC control code 
poi nts that are sent over the line in each of the three operati ng modes and ~"ili cil of 
those controls can be keyed from the keyboard. 

Figure 26 on page 5-8, Receive Correspondence Control Translates, 5ho~"s how the 
non - g rap h icc 0 de poi n t s are i n t e r pre ted ~"h e nth ey are r e c e i v e din IBM C f1 Cor 27 4 1 mod e 
and what those code points are mapped into. 

GRAPHIC CODES 

Figure 27 on page 5-10, Fixed Correspondence Graphics, shows how the graphic code 
points are interpreted when they are received in 27{tl or IBt1 C~'C mode. 

Figure 28 on page 5-12, Correspondence line Code For Variable and Prefixed Graphics, 
shows the on-line hex representation of the character (upper and lowercase versions of 
each) plus eight additional prefixed graphics for all supported keyboards. 

Figure 29 on page 5-22, Receive 7-Bit Graphics, shows the ASCII controls and how those 
controls are interpreted for TTY mode. 

Figure 30 on page 5-24, Fixed 7-Bit Graphics, shows the ASCII on-line fixed graphics 
and how those graphics are interpreted for TTY mode. 

Figure 31 on page 5-26, 7-Bit line Code For Variable Gr<:lphics, shows the on-line hex 
representation of the character (no upper or lowerc<:lse) for all supported keyboards. 
The last two columns show graphics that are not supported because there are not enough 
ASCII positions to put those code points in. 
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OPERATING MODE 
EBCDIC CONTROL KEY? IBM Ct1 r 2741 TTY 

-----------------~------------------------------------ ------

00 tllJl Y NUL 
01 SOH Y SOH 
02 STX Y 5TX 
03 ETX Y ETX 
o (t SEL.N N 
05 HT Y HT HT HT 
06 RNl Y RCR RCR CR,lF 
07 DEL Y IDLE DEL 
08 GEN H 
09 5PS Y srs 
OA RPT Y RPT 
DB VT Y VT 
OC FF y PE F-F 
00 CR Y CRE CRE CR 
OE SO Y 50 
OF 51 Y 51 
10 OLE Y OLE 
11 OC1 Y DCl 
12 DC2 Y DC2 
13 DC3 Y DC3 
14 RES N 
15 Nl Y CRE CRE CR,lF 
16 BS y BS(UC) BS(UC) BS 
17 pac N 
18 CM~ Y CAN 
19 Er1 y Ef1 

lA UBS N UBS 
IB CUI N 
lC IF'S Y FS 
10 lGS Y G3 
IE IRS Y CRE CRE RS 
IF IUS Y US 
20 DS N 
21 50S t·1 

22 FS N 
23 WUS Y WUS 
2(t INP N 
25 LF y INX CRE LF 
26 ETB Y E'r B 

Flgure 25. Tr'ansml t Control Translates (Part 1 of 2) 
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TRAHSMIT CONTROL TRANSLATES (cant) 

OPERATIHG MODE 
EBCDIC CONTROL KEY? IBM CMC 27 't 1 TTY 

---------------~-------------------------------------- ------

27 ESC Y ESC 
28 N 

29 N 

2A SW Y SW 
2B FMT H 
2C N 
2D EHQ Y EHQ 
2E ACK Y ACK 
2F STP Y STP BEL 
30 H 
31 H 
32 SYt~ Y SYH 
33 IRT Y IRT RCR CR,LF 
34 PP H 
35 lRN H 
36 NBS H NBS BS(UC) BS 
37 EaT Y EaT EaT EOT 
38 SBS Y SBS 
39 IT Y IT IT HT 
311 RFF Y PE FF 
30 CU3 H 
3C DC4 Y DC4 
3D Nf,K Y NAK 
3E H 
3F SUB Y SUB 
(t 0 SP Y SP SP Sf' 
41 RSP Y RSP SP SP 
60 RQD HYP Y RQ HYP 
CA SYL HYP Y 
El Hsr N SP SP SP 

42-FE Any Invalid 
Graphic Y SUB 

42-FE Extended Graphics 
Preceeded by PRE(lC) PRE(lC) 

FF EO H 

Flgure 25. Transmit Control Translates (Part 2 of 2) 
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Correspondence R~ceived EBCDIC Display/Recorded 
lC lJC Meaning IBM CMC 2741 

---------------------------------------------------
00 SP SP SF' 

00 SP SP SP 
on STX ** ** 
DC SPS Sf'S SPS 

DC #25 SUB SUB 
OD SBS SBS SBS 

OD T/( SK SUB SUB 
OE lJC ** ** 

OE UC ** ** 
OF EOT ** ** 

OF EDT ** ** 
IA STP STP SlP 

1A #13 SUB SUB 
IC 110 SUB 0) 

IC ETX SUB 0) 

10 H~X It~X INX 
ID IRT IRT IHX 

IE St.J st,J St,J 
IE #22 SUB SUB 

IF PRE #1 #~ 

IF #17 #ff ift 
2A HYP R HYP R HYP 

2A UBS UBS UBS 
2C TKLK SUB 0)0) 

2C RPr RPT 0)0) 

2D CRE CRE CRE 
2D RCR RCR CRE 

2E ECaS BS BS 
2E BS BS BS 

2F IDLE ** ** 
2F IDLE SUB SUB 

3A WUS vJUS vJUS 
3A NBS NBS NBS 

Figure 26. Receive Correspondence Control Translates (Part 1 of 2) 
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RECEIVE CORRESPONDENCE CONTROL TRANSLATES (cont) 

Correspondence Received 
LC UC Meaning 

3C RSP 
3C PE 

3D HT 
3D IT 

3E LC 
3E LC 

3F 320 
3F #12 

EBCDIC Display/Recorded 
IBM CMC 2741 

RSP RSP 
PE PE 
HT HT 
IT HT 

** ** 
** ** 
SUB SUB 
SUB SUB 

Figure 26. Receive Correspondence Control Translates (Part 2 of 2) 

Notes: 

1. * Invalid code. Deleted from data stream. 

2. ** Control code. Deleted from data stream. 

3. G) BYPASS code used to invoke output suppressi on. 

4. G)G) RESTORE code used to end output suppressi on. 

5. II Used wi th the followi ng character to deft ne extended graph; cs on 96-character 
keyboards. Deleted from data stream. 
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FIXED CORRESPONDENCE GRAPHIGi 

On-line Correspondence Internal 
Representation EBCDIC 

LC UC Graphic Representation 
-------------------------------------------------------

OA z A9 
OA Z E9 

10 t A3 
10 T E3 

11 x A7 
11 X E7 

12 n 95 
12 N 1)5 

13 u A4 
13 U E4 

14 e 85 
14 E C5 

15 d 84 
15 D C4 

16 k 92 
16 K 02 

17 c 83 
17 C C3 

18 1 93 
18 L 03 

19 h 88 
19 H C8 

IB b 82 
IB B C2 

21 m 9 (t 
21 M 04 

23 v A5 
23 V E5 

25 r 99 
25 R D9 

26 89 
26 I C9 

Figure 27. Fixed Correspondence Graphics (Part 1 of 2) 
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FIXED CORRESPONDENCE GRAPHICS (cont) 

On-line Correspondence 
Representation 

lC UC 

27 
27 

28 
28 

29 
29 

28 
2B 

30 
30 

31 
31 

33 
33 

34 
3(t 

36 

36 
39 

39 
38 

3B 

Graphic 

a 
A 
0 

0 

5 

S 

l>J 

W 
j 

J 
g 

G 
f 
F 
p 

P 
q 

Q 
y 

Y 

Internal 
EBCDIC 

R€'presentation 

81 
Cl 
96 
D6 
A2 
E2 
A6 
E6 
91 
01 
87 
C7 
86 
C6 
97 
D7 
98 
D8 

A8 

E8 

60 
6D 

Figure 27. Fixed Correspondence Graphics (Part 2 of 2) 
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~9..B,RESPOHD~MCE~INE COD~MJ?,IGNt1ENTS FOR, VARIABLE AND PREFIXED GRAPHICS 

HEX POS 01 1 02 03 04 04-;\- 05 
COUNTRY KBID 1 u 1 1 1 u 1 1 u 1 u 1 u 1 I u I 1 
USA 2 I @ 3 1 

I 1 
II 5 % 2 3 7 

USA 2 1 2 1 @ 3 1 II 5 % 7 
1 1 

USA 3 1 ± 2 1 @ 3 II 5 % 7 

USA 4 ] 2 @ 3 II 5 % 7 

USA 5 ± 2 @ 3 II 5 % 7 

USA 6 ] 2 1r 3 II 5 % 7 

USA 7 1 0 2 1r I 3 II 5 % 7 

USA 8 1 0 2 1r 3 II 5 % 7 

USA 17 £ 2 @ 3 II 5 % 7 

USA 18 1 2 @ 3 II 5 % 7 

USA 19 ± 2 @ 3 II 5 % 7 
1 

PUERTO RICO 24 1 2 6 3 1 II 5 % 7 
I I 

PUERTO RICO 25 1 2 0 3 1 II 5 % 7 
I 1 1 

£ 

GERMANY 26 1 1 1 2 3 1 5 1 & 7 
1 1 I 1 1 

GERMANY 27 1 1 1 2 1 " 3 1 § 5 1 % < > 7 
I 1 1 1 1 I 

GERMANY-AUSTRIA 29 1 1 1 2 1 " 3 1 § 5 1 % 2 3 I 7 
1 1 1 1 1 I 

-', INDICATES PREFIXED GRAPHICS 

1 BLANK BOXES MAPPED INTO GRAPHIC 
_1_1 UNDERSCORE IN TRANSMIT AND RECEIVE. 

FigurQ 28. Correspondence Line Code Assignments for Variable 
and Prefixed Graphics (Part 1 of 5) 
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05* 
u 
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0 

06 06* 
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6 <: § 11 

6 <: 
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6 <: 

6 § 

6 § 

6 § 

6 <: 
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6 / " 
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07 07"'~ 08 09 I OB 20 22 24 32 I 35 37 38 I 
1 u 1 u 1 u 1 u I 1 u 1 u 1 u 1 u 1 u I 1 u 1 I u 1 I u I 
8 ··k ± 0 4 $ 0 ) I 9 ~ ~ + I I I I ? I 

I I I I 
8 -'- 4 $ 0 ) I 9 ~ ~ + I I I I ? 

I I I I 
8 -'- 4 $ 0 I 9 ~ ~ + I I I ? 

I I I 
8 ·k 4 $ 0 I 9 0 + I I ? 

I I 
8 -'- 4 $ 0 9 0 " + I I ? 

I 
8 -'- 4 $ 0 9 0 + I I ? 

I 
8 it, 4 $ 0 9 + I I ? 

I 
8 "k 4 $ 0 9 ~ ~ + I I ? 

I 
8 -'- 4 $ 0 9 + ~ I ? 

8 £ 4 $ 0 9 ¢ -,- I ? 

8 -'- 4 $ 0 9 ~ ~ I 
I 

+ I ? 

8 -'. 4 $ 0 9 0 I + ii N ? 
I 

8 -'- 4 $ 0 9 + ~ ~ ii I N 
I 

8 + 4 % 0 I 9 § i.i U a A 0 I 0 ? B 
I 

8 4 $ 0 9 i.i U a A 
.. I 0 B II 0 

I 
8 4 $ 0 9 i.i U a A 0 I 0 - I - B ? {I 

I I 
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HEX POS, 01 , 02 , 03 , 04 , 04;'~ 05 
COUNTRY ,KBID, 1 , u , 1 , u , 1 , u , 1 , u , 1 , u 1 , u 

FRANCE 
, 

31' & 
, , 

e 
, 

2 ' " 
, 

3 
, , 

5 ' 2 

, 3 e 
, 

, , , , , , , , , , , , 
FRANCE 

, 
32' & 

, , 
e 

, 
2 ' " 

, 
3 

, , 
5 

, , 
e , , , , , , , , , 

FRANCE 
, 

33' 1 
, , 

2 3 
, 

§ 
, 

5 
, 

% 
2 , 3 

7 , , , , , , , , 
FRANCE ' 251' & 

, , 
e 2 " , 

3 ' ( 
, 

5 
2 , 3 e , , , , , , 

CANADA-ENG 36' 1 
, , 

2 @ 3 il 
, 

5 
, 

% 
, 

7 , , , , , , 
CANADA-ENG 37' 1 

, , 
2 @ 3 il 

, 
5 

, 
% 

2 , 3 
7 , , , , , , 

CANADA-FR 38' 1 
, 

± 
, 

2 3 / 
, 

5 
, 

% 
, 

7 , , , , , , 
CANADA-FR 39' 

, , 
2 @ 3 if I 5 

, 
% 

2 , 3 
7 , , , , I 

ITALY 41' & 
, , " 2 3 

, 
5 ~ , £ , , c; , , 

ITALY 46 & 
, , " 2 3 c; , 5 

, 
, , , , I 

NETHERLANDS 42 1 I 
~ 

, 
2 ~ 3 

, 
3 5 

, 
% 

, 
7 

I I I I I 
NETHERLANDS 43 1 

, , 
2 " 3 

, 
3 5 

, 
% 

2 , 3 
7 , , , , , 

SPAIN 44 1 , c; , 
2 (, 3 ' $ 5 I / 

, 
7 , , , , , 

SPAIN 45 1 
, , 

2 " 3 
, 

£ 5 
, 

% 
, 

7 
I , I I I 

SWITZERLAND-FR 48 1 , $ 
, 

2 " 3 
, 

.'. 5 
, 

& 
, 

7 , , , , , 
SWITZERLAND-FR 49 1 

, 
+ 

, 
2 " 3 

, 
.'. 5 

, 
% § 

, 
o I 7 

I I I I I I 

SWITZERLAND-GR 50 
, , I , , , 
I , I , I , 

* INDICATES PREFIXED GRAPHICS 

-, -, BLANK BOXES MAPPED INTO GRAPH I C 
_, _, UNDERSCORE IN TRANSMIT AND RECEIVE. 

Figure 28. Correspondence line Code Assignments for Varlable 
and Prefixed Graphics (Part 2 of 5) 
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07 07,', I 08 09 OB 20 I 22 24 I 32 35 I 37 I 38 
1 u 1 u I 1 u 1 u 1 u 1 u I 1 u 1 u I 1 I u 1 u I 1 u I 1 u 

8 II £ I 4 a 0 9 + I u % I 
I 

/ 
.. I 

? 
I 0 

I C; I I I I 

8 4 a 0 9 + I / 
I 0 

.. I 
? 

I u % C; I I I 

8 /I £ 4 $ 0 9 U 0 a e I e .. I I 
? c; I I I 

8 P £ 4 a 0 9 + u % I 
/ 

.. I 
? 

I 0 c; I I , I 

8 ,'. 4 $ 0 9 ~ ~ 
I + I I 

/ ? 
I I , I 

8 ,'. ± 0 
4 $ 0 9 ~ ~ 

I I I I / ? 
I 

+ I , 

8 % 4 $ 0 9 ¢ .'. I 
~ 

1 A I e -I I ~ I 
, c; 

8 ,'. 0 

4 $ 0 9 I / I I e ? 
I I 

+ I , 

+ 8 i 4 e 0 a 9 I § 0 I u % / 
I 

? 0 
I I I , 

+ 8 4 e 0 a 9 I i I / 0 
.. I ? U % I I I 

, 

8 4 £ 0 % 9 I + 
, 

/ ? 
I I 

8 4 £ 0 9 I % I § I ~ ~ f ? 
I I I 

8 4 & 0 9 9 I , I .. I ? ii N 
I I I ·'1 
I - I I I 8 
I 

4 $ 0 9 
I 

9 
I 

i! 
I 

Prs 6 ii N ? 

8 ? I 4 % 0 ~ 9 ~ 
I I / I a e u + e 

I I I I 
c; 

I - I I I 8 
I 

4 c; 0 9 ~ I 
e 

I 
ii 

I 
a a e 0 + ? 

I I I I I 
_I_ I I I I 
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HEX POSI 01 1 02 03 1 04 04,', 05 
COUNTRY KBIDI 1 u 1 1 1 u 1 u 1 1 u 1 u 1 1 u 

SWITZERLAND-GR 51 1 1 + 1 2 1 " 3 -k 1 5 % § 0 7 1 / 
1 1 1 1 1 

SWEDEN-FINLAND 52 1 1 
, 1 2 1 + 

1 1 1 
3 § 1 5 % 7 1 & 

1 1 

~WEDEN-FINLAND 53 1 
1 

1 1 2 1 " 
1 

3 f 1 
1 

5 % ~ § 7 1 / 
1 

NORWAY 54 1 1 $ 2 1 " 3 % 1 5 7 1 f 
1 1 1 1 

NORWAY 55 1 1 2 3 f 1 5 % ~ § 7 1 / 
1 1 I 

DENMARK 56 1 
1 

1 $ 2 3 % 1 5 7 1 f 
1 1 

DENMARK 57 1 1 1 2 3 f 1 5 % ~ § 7 1 / 
1 1 1 

PORTUGAL 62 1 1 1 = 2 3 / 5 f 7 1 & 
1 

PORTUGAL 63 2 3 £ 5 % § 7 1 / 
1 

UNITED KINGDOM 66 + 2 .... 3 / 5 £ 7 1 & 
1 

UNITED KINGDOM 67 2 3 £ 5 % 2 3 7 1 , 

UNITED KINGDOM 20 + 2 .... 3 / 5 £ 7 & 

UNITED KINGDOM 253 1 2 3 £ 5 % 2 3 7 

UNITED KINGDOM 254 1 + 2 ;~ 3 / 5 £ 7 & 

JAPAN 68 1 ± 2 @ 3 II 5 % 7 & 
1 

JAPAN 69 2 @ 3 II 5 % .. 1 .. 

1 
7 & 

I 
I 

.'- INDICATES PREFIXED GRAPHICS 

-1-1 BLANK BOXES MAPPED INTO GRAPHIC 
_1_1 UNDERSCORE IN TRANSMIT AND RECEIVE. 

Figure 28. Correspondence Line Code Assignments for Variable 
and Prefix(2d Graphics (Part 3 of 5) 
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05* 06 06* 
1 u 1 u 1 u 

6 & $ f 

6 ? 

< > 6 & * 

6 & 

< > 6 & * 

6 & 

< > 6 & * 

6 ? 

1 6 & + .J_ 

6 $ 

< > 1 6 & .... 

6 $ 

< > 6 & .'-

6 $ 

6 ¥ 

6 ¥ ~ B 



07 07;'( 08 I 09 I OB 20 22 24 32 35 37 I 38 
1 I u 1 u 1 u I 1 I u I 1 I u 1 I u 1 u 1 u 1 I u 1 I u 1 u I 1 I u 

8 I ( 4 I 0 I I 9 I ~ ii I e a a 0 I e .. I , I I ? ~ = I I I I I I I 
, 

I I 
8 I ( 4 I 0 I / I 9 I ~ ii I £ a A 0 a ' I , 

" I a I 1t = I I I I I I I 
, 

I I 
8 I 4 $ I 0 I I 9 I ~ a I 1t a A 0 a ' I , I + I ? = I I I I I I I 

, 
I I 

8 4 ? 0 / 9 I ~ ~ I + re IE ¢J 0 I a I 1t 
I I 

, 
I I 

8 4 $ 0 = 9 I ~ a I 1t re IE ¢J 0 I + I ? 
I 

, 
I I 

8 4 ? 0 / 9 ~ ~ + re IE ¢J 0 I a 1t , 
I 

8 4 $ 0 9 ~ a 1t re IE ¢J 0 I + ? , 
I 

8 4 § 0 9 % + $ Q I 
~ c; , 

I 
8 4 $ 0 = 9 Q ~ ~ c; I ? , 

I 
8 i 4 @ 0 9 ~ ? I ~ 

I 
% 

8 4 $ 0 = 9 II /I @ ~ ± 0 + I I / ? 
I 

8 I 4 @ 0 9 " I ? I I ~ % I I I I I 
8 I I 4 $ 0 = 9 II II @ \ ± I 0 I + I / ? 

I I I I I 
, 

I 
8 I i I 4 @ 0 9 ~ " I = I ? I I \ % I I I I I I 

, 
I 

8 I £ I 4 $ 0 9 ( I 0 * I , 
" I = I + I I / ? 

I I I I I I I 
, 

I 
8 I £ - I 4 $ 0 9 ( I 0 it, I , " I = I + I I / ? I I I I I I I I 

I I I I I I I I 
I I I I I I I I 
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HEX POS, 01 , 02 , 03 04 04~', , 05 

COUNTRY 'KBID' 1 u , 1 , u , 1 , u 1 , u 1 u , 1 , u 

GREECE 74' 1 + 
, 

2 
, It , 

3 
, 

% 5 
, 

£ 
, 

7 , / , , , , , , , , 
GREECE 75' 1 

, 
2 ' It 

, 
3 

, 
£ 5 

, 
£ 3 

, 
7 

, 
/ , , , , , , , 

HONG KONG 119' 1 
, 

2 
, 

@ 
, 

3 
, 

If 5 % 3 
, 

7 
, 

& , , , , , , , 
SOUTH AFRICA 80' 1 ~ 

, 
2 

, 
~ 

, 
3 

, 
£ 5 % 

, 
7 

, 
& , , , , , , , 

SOUTH AFRICA 81' + 
, 

2 
, , 

3 
, 

£ 5 £ 2 3 
, 

7 .'. , , , , , 
CZECHOSLOVAKIA 82 + 

, 
e 

, 
2 

, 
S 

, 
3 i- S 2 3 

, 
Y 7 , , , , 

CZECHOSLOVAKIA 83 + e 
, 

2 
, 

S 
, 

3 i- S 
, 

Y 7 , , , , 
CZECHOSLOVAKIA 84 + e 

, 
2 

, 
S 

, 
3 i- S 

, 
Y 7 , , , , 

CZECHOSLOVAKIA 85 + r 
, 

2 
, 

S 
, 

3 t' 5 2 3 
, 

Y 7 , , , , 
RUMANIA 86 1 2 

, It 
, 

3 
, 

5 + 
, 

7 , , , , 
RUMANIA 87 2 

, 
3 

, 
£ 5 % 2 3 

, 
7 / , , , 

HUNGARY 90 1 + 2 " I 3 1 % 5 1 7 § 
1 1 1 

HUNGARY 1 1 i I 1 / 91 2 3 § 5 % 7 
1 1 1 

POLAND 93 1 2 
, 

1 If % 0 .'. 1 7 / 3 5 
1 1 1 

YUGOSLAVIA 94 1 + 2 " 1 3 1 % 5 
1 7 

1 1 1 

YUGOSLAVIA 95 2 1 3 1 If 5 % e E 1 7 / 
1 1 1 

* INDICATES PREFIXED GRAPHICS 

, BLANK BOXES MAPPED INTO GRAPHIC 
_1_1 UNDERSCORE IN TRANSMIT AND RECEIVE. 

Figure 28. Correspondence Line Code Ass)gnments for Varlab.i~ 

and Prefixud Graphics (Part 4 of 5) 
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05~" 06 06~', 

1 u 1 , u 1 , u 

6 
, 

? 
, 

, , 
± 0 6 

, 
& 

+ , ,'. , , 
6 

, 
£ § 

, 
~ , , 

6 
, 

f , 
~ 6 

, 
& -;;-

0 Z 6 

Z 6 

Z 6 

0 Z 6 a 

6 

6 & I 
i I 

6 / ' 1 
~ 

D 1 U u 6 + u 
1 

6 & 1 - -( > s c , 
6 ( , 

1 

C 6 & 1 + ,'. c 
1 



07 07'" I 08 09 I OB 20 I 22 I 24 I 32 I 35 I 37 38 

1 I u 1 u I 1 u 1 I u I 1 u 1 u I 1 u I 1 I u I 1 u I 1 I u I 1 u 1 u 

8 I I 4 $ 0 I ) I 9 I I - I - I - - I I I 
I I I I I I I I I I I 

, 

8 I I 4 $ 0 I I 
9 % § I I 

~ 
I 

~ 
I f I I I ? 

I I I I I I I I I I 
, 

8 I -'. ± 0 I 4 $ 0 I ) I 9 ~ ~ 
I I , I " I + I I / ? 

I I I I I I I I I 
, 

8 I ( I 4 $ 0 I % I 9 I I - I - / I - .. , 
? + , I , , , , , , 

I ~ , I I , , n 0 
, 

/ 8 , , 4 @ 0 , , 9 $ , , Q ? 

a 
, 

8 
, , 

C 4 e 0 i 9 U § 
, , 

/ U " ? 
I , , , 

a 
, 

8 C 4 e 0 i 9 U / 
, , 

§ U ? % , , , 
a 8 c 4 e 0 i 9 U § 

, 
/ U ? , 

a 8 n C 4 e 0 i 9 U / 
, 

§ 2> ? % , 
8 a 4 % 0 / 9 a £ t $ 9 ? i 

8 a A 4 
, 

$ 0 9 ) a A t T 9 $ + ? , 
8 a 4 

, 
= 0 - 9 ii U - A 0 i:5 - - , --

? - E , , , 0 a 0 , 0 e 

( 
, -- , -- , --

i:5 - A - E - , 
6 --8 , 0 , 0 4 , U 0 9 0 a e 0 , u ? 

8 ( 
, - , -

4 I z 
, 

0 Z 0 9 n a e 1 L + ? , , , , 
8 &' I 4 

, 
/ 0 9 " S S - C c C 

.. , 
? Z Z , , , c , 

8 ( , z 
, 

Z 4 
, 

$ 0 9 
, 

) s S C c C d 
, 

D 
, 

? , , , I 
c 

I 
, , 
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HEX POS, 01 , 02 , 03 , 04 04;', , 
COUNTRY KBID' 1 u , 1 u , 1 , u , 1 , u 1 , u , 

USA-EBCDIC 100: 1 , ' 2 @ , 3 , 
II , ') , 

% I , 
, , , , . , I 

USA-EBCDIC 101: 1 
, , 2 @ , 3 , 

II , 5 , 
% 

, 
, , , , , , 

USA-ASCII 102" 1 
, 

2 @ 
, 

3 
, 

II 
, 

5 
, 

% 
, 

, 1 , , , , , 
USA-ASCII 103' 

, 
2 @ 

, 
3 

, 
If I 5 I % I , , , , , , , 

, , 1 , , , , 
, 1 , I , , , , , , , 
, , , 1 , 
, , , , , 
1 , , I , 
, , , , 
, , , , , 1 , , , , , 
, , 1 , , , 
, 1 , 
, , , 
, 1 , 
I , I , , 1 , , 1 , , , 
, I , 
, , 1 , I 1 , , 1 , , 1 

* INDICATES PREFIXED GRAPHICS 

-1-' BLANK BOXES MAPPED INTO GRAPHIC 
_'_I UNDERSCORE IN TRANSMIT AND RECEIVE. 

Figure 28. Correspondence line Code Assignments for Variable 
and Prefixed Graphics (Part 5 of 5) 
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05 05;';- , 06 06~ 

1 , u 1 u , 1 , u 1 I 
7 I & \ I 6 , -. < I , I I I 
7 I & I 6 I -. 1 , 1 , , 
7 

, 
& 6 1 -, , 

7 I , & \ 6 < 

I , 
, 
, 
, 
, 
, , 
, , 
, 
, 
, 
, 
1 , , 
, 
I , 
, 
I , 
1 



I 07 07;" 08 I 09 OB 20 22 24 32 35 37 I 38 

I 1 u 1 u 1 u I 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 I u I 1 u 

I 8 .'. 4 $ I 0 9 ¢ > + < I / ? 
I I I 
I 8 .'. 4 $ I 0 9 ¢ + I / ? 
I I 

, 
I 

T 8 .'. 4 $ I 0 9 > + < I / ? 
I I I 
I 8 .'. 4 $ I 0 9 + I / ? 
I I 

, 
I 

I I I 
I I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
I I 
T I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
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~j:_rr'{~ 7-BIT COt-ITROL TRM~S~ATES 

ASCII 
Received Meaning 

00 NUL 
01 SOH 
02 STX 
03 ETX 
04 Eor 
05 EnQ 
06 ACK 
07 BEL 
08 ns 
09 HT 
OA LF 
OB VT 
OC FF 
OD CR 
OE SO 
OF 51 
10 OLE 
11 DC1 
12 DC2 
13 OC3 
Ut DC4 
15 Nft,K 

16 S yt~ 
1 7 ETB 
18 C/I.N 
19 Ef1 
1A SUB 
IB ESC 
Ie FS 
10 GS 

IE RS 
IF US 
20 SP 
7F DEL 

EBCDIC 
Disp!<;Jy/Recorded 

0) 

SOH 
STX 
ETX 
EDT 
ENQ 
ACK 
STP 
BS 
HT 
LF* 
VT 
FF 
CR* 
SO 
51 
DLE 
DC1 
DC2 
DC3 
DC4 
N~.K 

SYN 
frB 
CAt~ 

Er1 
SUB 
ESC 
Irs 
IGS 
IRS 
IUS 
SP 

Q) 

Figure 29. Receive 7-Bit Control Translates 
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Hotes: 

1. ;) De leted from data stream. 

2. ~ Deleted from data stream. 

3. ~ Recelved CR IF sequence converted to HLj consecutive CR's conver-ted to single 
CR. 
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On-line ASCII Internal EBCDIC 
Representation Graphic Representation 

---------------------------------------------------
2C 6B 
2D 60 
2E ftB 

2F / 61 
30 0 FO 
31 1 Fl 
32 2 F2 
33 3 F3 
34 4 F(t 
35 5 F5 
36 6 F6 
37 7 F7 
38 8 FB 
3,} 9 F9 
3/1. 7A 
3F ? 6F 
41 A C1 
42 B C2 
43 C C3 
44 D C4 
45 E C5 
46 F C6 
47 G C7 
4B H C8 
(t 9 I C9 
4A J 01 
48 K D2 
4C L D3 
{to M 04-
4E H D5 
4F 0 06 
50 p D7 
51 Q D8 
52 R D9 
53 S E2 
54 T E3 
55 U E(~ 

56 V E5 
57 t.J E6 
58 X E7 
59 Y E8 
SA l E9 
5F 6D 

F; gur"e 30. Fixed 7-Bit Gr'ar>hics (Part 1 of 2) 
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FIXED 7-BIT GRAPHICS (cant) 

On-line 7-Bit 
Representation 

61 
62 
63 
64 
65 
66 
67 
68 
69 
6A 
6B 
6C 
6D 

6E 
6F 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
7A 

Gr'aphi c 

a 
b 
c 
d 
e 
f 
g 

h 

j 

k 
1 
m 
n 
0 

p. 
q 

r 
5 

t 
u 

v 
w 
x 
y 

z 

Internal EBCDIC 
Represenlation 

81 
82 
83 
84 
85 
86 
87 
88 
89 
91 
92 
93 
94 
95 
96 
97 
98 
99 
A2 
A3 
A4 
AS 
A6 
A7 
A8 
A9 

Figure 30. Fixed 7-Bit Graphics (Part 2 of 2) 
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1 HEX POSI2/112/212/312/4 2/5 
, COUNTRY ,KBID, , 1 , 
'USA 

, 
1 1 , " 1 II 1 

$ % , , , , , I 
'USA 1 2 1 " 

, 
II $ % 

1 1 1 , 
'USA 3 1 " 1 II $ % , 1 1 
IUSA 4 " II $ % 
1 
1 USA 5 " II $ % , 
'USA 6 " II $ % , 
'USA 7 " If $ % , 
IUSA 8 " II $ % 1 
IUSA 17 £ " II $ % 1 
IUSA 18 1 " II $ % 
1 
'USA 19 " II $ % , 1 
\PUERTO RICO 24 " I II $ % 

1 
IpUERTO RICO 25 " 1 II $ % , 
'GERMANY 26 " 1 % I 1 
I GERMANY 27 " I if $ % , 1 

: GERMANY-AUSTRIA 29 " 1 II $ % , 

-I -, BLANK BOXES MAPPED INTO SUBSTITUTE 
_I _I IN TRANSMIT AND RECEIVE. 

2/612/7 2/812/912/AI2/BI , 
& ( ) ,', , 

, + 

& ( ) ,t, 1 + 
1 

& ( ) ... /, 1 + , 
& ( ) .;" I + 

1 
& ( ) ,', 1 + 

1 1 
& 

, 1 ( ) ,t, 1 + 
I 1 

& 
, 1 ( ) .. ,t, 1 + 

1 1 
& 

, 1 ( ) 'it, 1 + 
1 1 

& 
, 1 ( ) ,', 1 + 

1 1 
& 

, 1 ( ) ,t, I + 
1 , 

& 
, 1 ( ) it, 1 + 

1 1 
& 

, 1 ( ) ~l, 
, 

+ , I 
& 

, , 1 ( it, 1 + 
1 , 1 

& 1 I ( ) I + 
I I 1 

& I - I ( ) ... /, I , I 1 
+ 

& 1 , I ( ...,t, 1 + , I I 

Figure 31. 7-Bit line Code Assignments for Variable Graphics (Part 1 of 5) 
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3/B 3/C 3/D 3/E 4/0IS/B S/C S/D S/E 6/0 7/BI7/CI7/DI7/EISUBISUBI 

§ = ,-r @ ~ ¢ ± 2 ~ 3 0 

= @ 1-
4 ¢ ~ 

= @ ~ ¢ ± ~ 

= @ ¢ 0 

= @ ¢ ± 0 

§ = ,-r 0 

I 
1 § = ~ 0 

_I. 
1 § = ~ \ 1: 0 

1 
2 

1 = @ \ ¢ 
I 

i = @ £ 1 ¢ 
1 

1 @ \ ¢ ± ~ 
I 
1 = 6 N Ii 0 

I 
I ~ = 1- 6 N £ Ii 0 

I 
4 

I = § A 0 U a 0 ii B 
1 

I < = > 1 § A 0 U a 0 ii B 3 2 
1 1 

1 2 = 3 1 § A 0 U a 0 ii B 0 

1 1 
II 
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1 HEX POSI2/1 2/212/3 2/412/SI2/612/712/812/912/A 2/B 
I COUNTRY IKBIDI 

I FRANCE I 31 1 " II $ % & ( ) "l, + 
I I 

I FRANCE 32 1 " % & ( ) + 
I 

I FRANCE 33 1 " II $ % & ( j "1, + 
I 

: FRANCE 251' " jJ $ % & ( ) ,f, + 
1 

: CANADA-ENG 36 1 " II $ % & ( ) ,t, + 
I 

: CANADA-ENG 37 1 I " II $ % & ( ) ,t, + 
I , 

ICANADA-FR 38' ± 
, 

" % $ % & ( ) 'i', , , 
lCANADA-FR 39' 2 II $ % & ( ) 'it, + , 
I ITALY 41' " £ $ % & ( ) ,', + , 

I ITALY 46' " % & ( ) + , 
I NETHERLANDS 42' " £ $ % & ( ) + , 

I NETHERLANDS 43' " £ $ , % & ( ) ,', + 

I SPAIN 44' " $ % & ( ) , 
I SPAIN 45' 

, 
" PIs $ % & ( ) ~, + , , 

ISWITZERLAND-FR 48' 
, 

" $ % & ( ) '7, + I , 
:SWITZERLAND-FR 49' - , 

" £ $ % & ( ) 'it, + , , 
ISWITZERLAND-GR 50' 

, 
" $ % & ( ) ";" + , , 

, BLANK BOXES MAPPED INTO SUBSTITUTE 
_'_I IN TRANSMIT AND RECEIVE. 

Note: 
V cannot be received. Underscore is sent for V 

Figure 31. 7-Bit Line Code Assignments for Vnriable Graphics (Part 2 of 5) 
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13/B 3/C 3/DI3/EI4/0 S/B S/C S/DI5/EI6/0 7/BI7/C 7/D 7/E SUB SUB 

a 0 § 
~ 

£ e u e 3 2 < = > c; 

= a 0 
~ § 

~ e u e 

< = > a 0 
~ § £ e u e 3 2 

< = > a 0 
~ § £ e u e 3 2 

= @ \ ¢ ~ 

£ I = ~ @ \ ¢ ± 2 \ 3 0 

¢ \ e ~ ~ 

« = » @ ¢ e 0 3 
~ I I 

< = > § 0 I e u I a 0 e i \ ~ I I 
= ~ 

I e u I a 0 e i 
I I 

f \ I - - I 1 % = ""2 I I 

± 0 f § \ - I 2 \ 3 % = 
I 

Q 6 N - I ii = ~ I 
Q ~ 6 N - I ~ ii £ = ~ I 

~ = \ a e e u I 
~ I 

§ 0 a e e - I a 0 li = ~ I 

§ e - I a 0 li 1/ = ~ I 
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/ HEX POS 2/1/2/2 2/3 2/4 2/5/2/612/7/2/812/912/AI2/B 
/ COUNTRY /KBID 

lSWITZERLAND-GR / 51 It £ $ % 
/ 

I SWEDEN-FINLAND / 52 " £ % I 
I SWEDEN-FINLAND / 53 " £ $ % 

/ 

: NORWAY I 54 " £ $ % 
/ 

I NORWAY / 55 It £ $ % 
/ 

'DENMARK / 56' I " £ $ % , 
/ 

/DENMARK / 57 " £ $ % , 
/ 

I PORTUGAL 
, 

62 " £ $ % 
/ / 

I PORTUGAL / 63 " £ $ / % 
/ 

:UNITED KINGDOM 66 " -/ £ $ / % 
/ 

IUNITED KINGDOM 67 It £ $ / % , 

I UK (LEGAL) 20/ " £ $ / % 
/ 

'UNITED KINGDOM ,', 253/ " II £ 
, 

% 
/ / / 

/ UNITED KINGDOM ,', 254' 1 It £ / % 
/ / 

'4 
/ 

I JAPAN 68/ ± " II $ / % , 
/ 

: JAPAN 69' " II $ 
, 

% , 
/ 

/ BLANK BOXES MAPPED INTO SUBSTITUTE 
_/ _/ IN TRANSMIT AND RECEIVE. 

/ / / 

I & I / ( / ) 
I / / 

/ & I / ( / ) 
/ / / 

/ & I / ( / ) 
/ / / 

I 
& I I ( I ) 

/ / / 

/ & I / ( / ) 
/ / I , 

& I / ( / ) 
/ / / 

/ & I / ( / ) 
/ / / , 

& I / ( , ) 
/ / / 

/ & I 
, 

( / ) 
/ 

, 
/ 

/ & I / ( / ) 
/ / / 

/ & I / ( / ) 
/ / / 

/ & I / ( / ) 
/ / / 

/ & I / ( / 

/ / / 

/ & I 
, 

( / ) , , 
/ , 

& I / ( / ) , 
/ / , 

& I / ( / ) 
/ / / 

Figure 31. 7-Bit Line Code Assignments for Variable Graphics (Part 3 of 5) 
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,t, + 

li + 

It, + 

+ 

-/, + 

+ 

~t\ + 

+ 

~, + 

~t, + 

"-/, + 

It, + 

It, + 

It, + 

It, + 

~t, + 



3/BI3/CI3/D 3/E 4/0 S/BIS/CIS/D S/E 6/0 7/B 7/C 7/D 7/E SUB SUB 
1 1 

1 § = 0 
~ a 1 e e a (5 ii 

1 1 

1 = § A 1 0 1\ a (5 a 
1 1 

I < = > § A 1 0 1\ a (5 a 1 

1 1 
"'2 

--I 
= J.E 

I 0 1\ ¢J a ~ 
1 

~ 

1 < = > J.E 0 1\ ~ ¢ a § !z 
1 

I = J.E 0 1\ ~ ¢ a 1: 
1 

2 

1 < = > J.E 0 1\ ¢ 
0 

§ !z 
1 

~ a 

1 = § G Q ~ 
1 

9 § G 
- 1 Q 1 = 

1 1 
~ 

= @ \ ~ % I 
1 

< = > @ [ 1 1: II ± 2 If 3 0 

1 
2 

= @ [ 1 1, 

1 
2 

< = > @ $ 1 ~ 1 
II ± 2 3 1 0 

1 1 1 

= @ $ 1 ~ 1 % 1 

1 1 1 

= @ £ 1 ¥ 1 0 1 

1 1 1 1 

B @ £ 1 ¥ 1 0 -- 1 - 1 = ~ 
1 1 1 1 
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I HEX POS 2/1 2/2 2/312/412/512/6 2/712/812/9 2/AI2/B 
/ COUNTRY /KBID I / 

I GREECE I 74 " £ I $ I % ( ) + 
I I 

I GREECE 75 " £ I $ I % & ( ) * + 
I I 

IHONG KONG 119 " If I $ I % & ( ) ,t, + 
I I 

SOUTH AFRICA 80 " £ I $ I % & ( ) + 
I 

SOUTH AFRICA 81 " £ $ % & ( ) .." + 

CZECHOSLOVAKIA 82 " I- S U 
0 

+ u 

CZECHOSLOVAKIA 83 " I- S % u ( ) 0 

+ u 

CZECHOSLOVAKIA 84 " I- S U 0 

+ u 

CZECHOSLOVAKIA 85 " r s % u n ) 0 + 

RUMANIA 86 " £ $ % ( ) t + 

RUMANIA 87 " £ $ % & ( ) t + 

HUNGARY 90 1 " % ~6 + 
I 

HUNGARY 91 1 " f ~U % ~6 
~ 

( ) U u + 
I 

POLAND 93' " If ~ , % & ( ) ,~ + 

YUGOSLAVIA 94 1 " % & ( ) 'it, + , 
YUGOSLAVIA 95' I " If $ % & ( ) --1, + , , 

I BLANK BOXES MAPPED INTO SUBSTITUTE 
_I _I IN TRANSMIT AND RECEIVE. 

Figure 31. 7-Bit Line Code Assignments for Var'iilble Graphics (Part 4 of 5) 
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3/B 3/CI3/D 3/E 4/0 S/B S/C S/D S/E 6/0 7/B 7/CI7/D 7/E SUB SUB 
I 
I ., 

I 
± I = 0 f § \ 2 ~ 3 % I 
§ I = 1T @ !,. £ ± 2 ~ 3 0 

I 4 

I = f \ ~ % I 
0 = ~ @ Q 2 'n 3 

e § z i e y c a 

e = § z 0 i e y c a 3 2 

e § z i e y c a 

e = § z 0 i t' Y c a a 3 2 

- I 
f? = a i a 

f? = $ T A I A a i a 3 2 

a ~ ~ 

§ E (5 U A 
~ ~ 

0 ii 
~ 

= 0 0 e a 

6 
~ ~ 

§ E (5 U A 
~ ~ 

0 li 
, 

i 
~ , 

= 0 0 e a u 

, 

t 
~ , ~ 

± 
~ 

0 < = > ~ z n s ~ 0 z c 

Z S C C 
~ ~ , ~ 

= z s c c 

if G Z S f) C C 
~ ~ 

<t 
, 

~ .. 
= z s c c C; e 
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I HEX POSI2/1 2/212/312/412/512/612/7 2/812/912/AI2/BI 
I COUNTRY I KBIDI 1 1 1 
: YUGOSLAVIA I 95' " II $ 1 % & ( 1 ) 1 .'. + 

I , 1 1 1 
: USA-EBCDIC 1 100 " II $ 1 % & ( 1 ) 1 ,', + , 1 1 1 
: USA-ASCII 1 102 " II $ 1 % & ( 1 ) 1 .'- + 

1 I I I 
: USA-ASCII I 103 " II $ I % & ( I ..J. + 

1 1 1 
1 I 1 I 
I 1 1 I 
I 1 I 1 
I I I I 
1 1 1 I 
1 1 1 I 
1 1 I I , I 1 1 
1 I I I 
1 1 1 I 
1 1 1 1 
1 1 1 1 
I 1 1 1 
I I 1 I 
J 1 1 1 
J I 1 1 
1 1 1 1 , 1 1 1 
I 1 1 I , I 1 1 
I I I I 
1 1 1 I , 1 1 I 
I 1 1 I 

-, -, BLANK BOXES MAPPED INTO SUBSTITUTE 
_, _, IN TRANSMIT AND RECEIVE. 

Figure 31. 7-Bit line Code A5signments for Variable Graphics (Part 5 of 5) 
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3/BI3/CI3/DI3/EI4/015/BI5/CI5/DI5/EI6/0 7/BI7/CI7/DI7/EISUB SUB I 
I I I I I 

E = ~ I Z I 
I I 

< = > I @ I 
I I 

¢ I I I 
I I I 

< = > @ I 
I 

I - I 
I I 

< = > @ I 
I 

I \ I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

__ ~~ __ ~~~ __ ~I __ ~~ __ ~~~ __ ~~ __ ~~_ I 
I I 
I I 
I I 
I I 
I I 
I I 

--~~--~~~--~I--~~--~~~--~~--~~- I 
I 
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Chapter 6. Problem Determination Guidelines 

The Displaywriter operator has a number of resources for performing problem 
determination at the Displaywriter. These resources include: 

• System-generated messages and prompts, whi ch often isolate procedut'al 
problems that the operator can correct without outside intervention 

• The ll...tLQ 1 s p I ~t,.J r 1 t.r.r:~? t em Co mm 1I n i cat ion s LL.!l k r r _qJ2..l?::l!'--D.2.!~.r min a t i 0 n G u ide 
which shows the operator how to run several internal diagnostic tests 
(including a test of the Displaywriter modem cable) 

• The Link Analysis Diskette (LAD) which contains communications diagnostic 
utilities for problem determination procedures in a communications 
environment 

• IBM support personnel who can be contacted when the operator needs addi ti onal 
outsi de help 

The purpose of this chapter is to help experienced personnel perform problem 
determination for Displaywriter/~lost communication. Since it is assumed host 
personnel are familiar with the problem determination tools available with their 
system, the information included here does not attempt to be host-specific or 
all-inclusive. Instead, the information is intended to provide a s}fstematic, 
structured approach to problem determination through a gener'al set of guidelines for 
symptom analysis and isolation of the symptom's cause. Using the basic structure given 
here, host personnel can develop a method for problem determination that fits their 
individual system and takes into account their system's requirements, resources, and 
organization. 
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PRELIMINARY CHECKS 

When a communications problem first occurs, a number of preliminary checks can be done 
which may immediately isolate the cause of the problem and lead to its resolution. 
These preliminqry checks involve analysis of: (a) error messages and (b) the system's 
configuration. 

ERROR HESSAGES 

H a v e a n~' m e ~ sag e 5 he p n r e c e i v e d e i the r i n you r 0 lJ t put d a t a, at the h 0 s top era tor's 
con~ole, or on the host's console log? If they have, refer to the appropr i ate 
proqramming guide for' the meaning of the message, its cause, and the recommended 
response. 

Once the c a use of the me 5 sag e ha s been i dent i f jed , co t- r e c tit ( if po s sib Ie) and 
continue with the session. 

Has the Dis r:>J. u y f..J r i t e r' 0 per a tor' rep 0 r ted any me s 5 age s 0 r p r' 0 m p t 5 iss u e d b ~, the 
Displa~'f..Jriter? If 50, verify the operator has taken the action recommended in the 
operator's r'eff~r'ence gUlde ot' training manual. For- example, if the Displc1YL'Jriter 
aborted (J receive job because the receive data diskette became full, has the 
operator inserted a new diskette? 

Once the cause of the message has be~~n i dent i fi ed and the Oi splayt'Jr iter operator 
has cor t' e c ted i t (i f po 5 sib 1 e ), con tin u e wit h the s e s s ion . 

SYSTEM CONFIGURATION 

1. Have r-ecent harduare changes been made? For example, has a ne!->J modem be~.:!n 

in5talled at either lor:ation, or have configuration changes been rnC3de to the 
communications controller? 

2. Has the existing host software system been modified? For example. has a new 
release of a program product or pr ogram rna 1 ntenClnce be2n appli ed? 

3. Has the appl i cat i on program ilcc\essed by the Oi SpJ.ilY~/r 1 tel' been modi fi ed? 

4. Has a neL.-J ASYtlC feature progrnm di~)kette been issued for thQ OisplaYl,,rriter-? 

If the answer to these or related questions is yes, does bucking out the change fix 
the problem? If it does, (a) verify that the changes were made correctly, and (b) 
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rev; el<J the affect that these changes have on other system re50urces. If ; t does 
not, continue with the next step. 

If they do, notify the apnropriate h05t personnel tlwt the cause of the pr-oblern 
probflbly is a host hardt,Jare or sofb-Jare re50urce. If they do not, continue with 
the next step. 

If they do, continue with problem isol<:ltion. If they do not, ched< the hardw<:lre 
and software of the Di 5pla~1I,.Jri ter t'li th the pr'oblem ag'-:11 nst that of a Di splaywri ter 
tha·t operates correctly. Are there differences in: 

Modem type or modern setup 

Communications s~tup or signon procedure 

ASYNC feature program diskette levels 

Make the neceSSl)ry changes, and retry the session. 

Problem Determination Guidelines 6-3 



If the cause of a problem remains unknown after ~reliminary checks are co~pleted, 
symptom analysis may be helpful in discovering it and resolving the problem. The 
pt'oc~dun? for symptom C1nalysi s that 1 s used h(~re is clH'onologi cal in nature and based 
on 5~<:;5ion flo~J. The br"oad, genet'al problem symptoms which can be evident during a 
Displaywriter/host session are: 

• No L. i ne Establ i shed (see "No Li ne Establ i shed" on page 6-5) 

• l i no Dt'opped (see "L i ne Dt"opped" on page 6-7) 

• Data Transmission Errors (see "Data Transmission Errors" on page 6-9) 

• Incorrect Output (see "Incorrect Output" on page 6-11) 

Select the gener81 symptom thc:lt is appropriate, and read througl) the more specific 
svmptoms that follow. Each specific symptom has a number of questions (checkpoints) 
that may isolate the cause of the problem. 

F 0 11 OI'J i n 9 the 1 i 5 t: 0 f 5 pee i f i c s V ttl P tom san d the i '" c h e c k poi n l s, e a c h 9 en era I s y m p tom 
has a section called "Additional DisplaYI-Jrite,r Diagnostic Tools." This section informs 
h 0 s t p (.~ r son n e I 0 f Dis p 1 D V vI r i t e r d i a 9 nos tic uti lit i e s for c 0 n~ m u n i c cl t ion t hat are 
provided on a separate link Analysis Diskette. These utilities, which are described in 
det.ail in "Chapter 7. Ccmmunicatiotls Diagnostic Utilities" on page 7-1, can be used 
in conjullction '-'Jith host system diagnostic tools and procedures. For a detailed 
description of 'the utilities available to the DisplClYf.>Jriter operatot~t see the lll1 
.r2i~.E.J..!:.l..Y--' ... '!.rj t ef- Svst..r_m COlnt.!1un i.£.a tl..on1"Liit1k P rQ.Pl p.tTl-peterm ina t C~Gu ide. 

t~otes: 

1. Although the DisplaYvJriter operator has access to the communications diagnostic 
utilities, host per"sonnel should not expect the operator to be skilled in running 
the utilities or in technical analysis of the data generated by the utilities. The 
operator's major function 1s to gather and report the data, not analyze it in 
depth. 

2. Remp.mber, the speci fic symptoms that follow and the questions associated wi th them 
are not meant to be host-speci fi c or all- i nclusi ve. The; r basi c purpose is to 
help vou logi cally s[!arch for the cause of a problem and perhaps tr'i gger other 
questions that can be aske.d. 
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NO LINE ESTABLISHED 

Specific symptoms 

• No t~lephone answer from host (switch~d lin~). 

1. Did the Displaywriter operator dial a correct number? 

2. Is th~ host syst~m powered on and available? 

3. Is th~r~ pot.-Jer at the host modem wall outlet? 

4. A re all cables properly conn~cted at the host modern? 

5. Is the host modem plugged into the appropriate port? 

6. Was a host modem self test done to verify operation? 

7. Does the host modem have the auto answer function, and was auto answer 
enabled? 

8. Was a line defined for the DisplaYL'Jriter? Usually host softwar~ r~quires a 
line definition to generate communications support. 

9. Was the line start~d or enabled? Th~ host software that servi ces the 
communications line (CMS, for example) must be started to enable auto answer. 

• Displaywriter dges not answer host. 

1. Is the Displaywriter powered on, and has the communications diskette been 
loaded? 

2. Does the host modem have the auto anSIIJer funct ion, and t.-Jas auto answer 
enabled? 

3. Did the Displaywriter operator press the Communications start key <indicated 
by Ready displayed in the status Field)? 

4. Is there pOIIJer at the Di splaYl..Jri ter modem wall outlet? 

5. Are all cables properly connected at the Displaywriter modem? 

6. Is the switch on the Displaywrit~r modem cable in the operate position? 

7. Is the Di splaYl.Jri ter modem plugged into the POy't spec; fi ed in the 
Di splaYl>Jri ter communi cati ons setup and is it descri bed correctly in the Modem 
and line Description? 

8. Has communications equipment been checked at th~ Displaywriter? Use the 
Displaywriter Problem Det~rmination diskette to verify the Displaywriter 
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communications interface and cable. Also do the modem self test to verify 
local modem operation. 

9. Has communicc:ltions equipment been checked at the host? Vet') fy that all cables 
are attached cOt'rectly and pOl-Jer is on. Also do the modem self test to verify 
modem opera t ion. 

10. Are the modem lights on indicating terminal ready? 

1. Did the Displaywriter operator dial a correct number? 

2. Is the communications port available? Ask the host operator to inquire on the 
line status to see if another terminal is using the line. 

3 . ~J a s the lin e d i '5 con n e c ted aft era pre v i 0 LI sse s s ion 1..J i t h the Dis pia Y vJ r i t e r 0 r 
another terminal? If not. have the host operator cancel, restart, or drain the 
line. 

Additional Displaywriter Diasnostic Tools 

When the Displaywriter does not answer the host, first verify that the operator has 
run the i n t e t' n a I Dis p I a ~/l'J r i t e r t est s a sin s t rue ted by the Dis r~J cJ\L!i.r.:j_t_gr.-E_r.::.Q..tu...~!!! 
Q.~.i£!Lrnj....Q .. ~tion~gig.g(one of the tests checks the communications adapter intel~face). The 
D i spl aYl'Jr iter opet'a tor a I ready may have been d i r ec ted to contact IBM suppo rt per sonnel 
to solve the problem. 

If these tests have been run and the problem has not been isolated, the operator has 
the following utilities and can run them under host personnel instruction l'lith 
reference to the IBM Displaywriter System Communications link Problem Determination 
.Quid~. 

• Control Modem Inter·face ut j 1 i ty (see "Control Modem Interface" on page 7-7), 
used to control and display the ETA interface. 

• Send Cant i nuous Data (see "Send Cant j nuous Data" on page 7-3) whi ch is used 
to test the i ntegr i ty of the line. 
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LINE DROPPED 

specific Symptoms 

1. Di d power dr'op, or has the modem become unplugged at ei ther locati on? 

2. Are the operating parameters of the two modems compatible (strapping options, 
for example)? 

3. Is the host 50fhJare line defini tion correct? Check the operands of the line 
definition for compatibility with line protocol, line speed, and modem 
characteristics. 

4. Is the appropriate level of the ASYNC feature program disl<ette being used? 

5 . A t' e the s e I e c ted Dis pI il YIIJ r i t e r co mm u n i cat ion sse t u pan d the Mod em and Lin e 
Description compatible wi th host protocols and operating procedures? 

6. Did a timeout occur (line inactivity, for' exumple) either' at the host or at 
the Displaywriter? 

1. Did pOIIJer drop, or has the modem become unplugged at either location? 

2. Is the appropriate level of the ASYNC feature pr'ogram diskette being used? 

3. At'e the selected Oi splaYL<lri ter communications setup and the Modern and Line 
Description compatible with host line definitions, protocols, and operating 
procedures? 

4. Oi d the Di splaywri ter operator r>ress the Di seer'mect key? 

5. Did an activity timeout occur either at the host or at the Displaywriter? 
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• Signon Rejected. 

1. Was the tet'minal previously signed on, and is it still active? Ask the host 
operDtor' to inquire on the terminal status. If the terminal is active, sign 
off the terminal or cancel and restart the line. 

2 . A r' e com pat i b 1 eke y boa r d 5 i Il use a t bot h 1 0 c: a t ion s? I n 9 e n ~ r €ILk ey boa r d s 1 0 0 , 
101, 102, and 103 are used in the United States as DP keyboards. 

3 • l<J a 5 the 5 i 9 1"1 C nco m pIe t e, and l'W 5 the 5 V n t a x con' e c t? Be 5 u ret hat the 5 i g non 
l.>J a 5 en t e t' e din up per cas e and t hat has t 5 Y s +. ems y n t a x r e q U 1 r' e In e n t 5 L·J ere 
folio l,J e d . 

4. Was an ID or password received 'from the Disp.laY~·Jriter valid? Check the remote 
terminal software definiti ion at the host to verify remote 10, password, and 
terminal characteristics. 

Additional Displaywriter Diasnostic Tools 

When there i 5 no r'esponse from the 01 5plaYI"lri tet' or the line drops i mmedi ately, you 
can d i reet the operator to access the Send Cont i nUOU5 Da ta (see "Send Cont i nuous Data" 
on pDge 7-3) or the Receive Continuous Data (see "Receive Continuous Data" on page 
7-5) utilities on the Link Analysis Diskette. These utilities can be used, with 
cornplem£2ntary host programs, to exet'cise the link and test its integr'ity. 

W hen a dis con n e c t 0 c c: u r s , the Dis pIa y t·1 r i t erE r r 0 r His tor y Log (s e e "E r r 0 r Log Dis p I a y" 

on page 7-7) may indicate why the disconnect occurred. 

The Di splaywt'i i:er ASYHC Trace (see "ASYNC Trace" on page 7-11) also can be used to 
verify ASYNC line protocol, the actual format of the data sent to the host, and 
mandatory disconnects. 
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DATA TRANSMISSION ERRORS 

SpeC;T;C Symptoms 

• Cannot input dat~ to the host. 

1. Was the terminal signed on successfully? Check messages received from the host 
after sign on, and have the host operator inquire on the terminal status. If 
not si gned on correctly, refer to "S1 gnon Rejected" above. 

2. Are compatible keyboards in use at both locations (see "Character Translation 
Problems" on page 6-12)? 

3. Are compatible modems in use at both locations? 

4 . 1st h e h 0 s t 50 f h<J are lin e de fin i t ion cor r e c t ? C h e c k the 0 per' and s 0 f the 1 i n e 
definition for compatibility with line protocol, line speed, and modem 
characteristics. 

5. Was the application (CICS or TSO, for example) started? 

6. Is the Di splaywri ter in the Send state? 

7. Di d the D1 sp!aywri ter operator folloL.-J the proper procedure for sendi ng a 
document (see "Sending a Document from a Diskette" on page 2-5). 

• Cannot initiate Qutput from host. 

Was the termi nal si gned on successfully? Check messages recei ved from the host 
after sign on, and have the host operator inquin:~ on the ter'minal status. If 
not 5i gned on correctly, refer to "S1 gnon Rejected" above. 

• Communications in wait state. 

1. Is the host busy, not ready, or is operator intervention required? 

2. Is the Di 5playwri ter busy or not ready? 

• Incomplete dala received at host 

1. Did the Displaywriter abend the job because of an operator error or system 
fat lUt~e? 

2. Did the Displaywriter abend the job because of intervention by the host? Check 
the ASYNC Trace for EDT codes, break characters, or mandatory disconnects. 
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Additional DisplnywriterDiagnostic Tools 

When problems with data transmission occur, the Displaywriter Error History log (see 
"Err'or' log Di splay" on page 7-7) may i ndi cate why a job aborted or a di sconnect 
occurred. 

If the ASYNC Trace mode of the communication application history l,fas on (se.e "ASYNC 
Trace" on page 7-11), the operato,~ also can 5CCitl data on the di splay for problem 
analysis or save the data on a diskette for printing or problem analysis later. 
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INCORRECT OUTPUT 

specific symptoms 

1. Does the application have a progn:unming logic error? Check the application's 
output data set on the host for the same formatting err'ors. This might 
indicate an application program error. 

2. Did the application abend? Check progt'am listings or host output for error 
messages. 

3. Did the application format the data for a tertnlnc:d type other than the one 
emu 1 ute d by the Dis pIa y l'Jr i t e r ? 

{t • Are the R e c e i ve F- 0 r mat d ef a u Its 0 f the act i v e set u p com pat i b 1 e L-J i t h the 
I~ecei ve job? 

1. Does the applicfltion have a progt"amrning logic er-ror-? Check th£~ application's 
output data set on the ho~t for the same formatting errors. This might 
indicate an application program error. 

2. 15 a certain trapsmis:'iion code not printingf If so, verify that the code is 
defi ned in the uct i ve I<eyboard. 

3 • A r' e com p at i b 1 eke vb 0 a r d sin use at bot h lac a t ion s (s e e " C h a r act e r T f'iln 51 ab 0 " 

Problems" on pag~ 6-12)? 

Additional Displaywriter Diagnostic Tools 

l.J hen ,.. e c e i v e d d a t a i sun i n tell i g i b.1 e, the Dis p 1 Cl ',litH" i t e r 5 end Con tin u 0 u 5 D a t a (5 e e 
"Send Continuous Datu" on page 7-3) and Receiv~ Continuous Data (see "Receive 
Continuous Data" on page 7-5) utilities can be used with complementary host programs 
to test the i ntegr i ty of the 11 nk. 

If the ASYHC Trace function l.JCl5 on, the OlsplaVI'Jrlter "SYNC Trace (see "ASYNC Tr()ce" 
on p age 7 - 11) c Cl n be u ~j P. d tor' e vie l'J t h ~ d a t a 5 t rea tn Cl sit a p pea r son the 1 ink. I n val i d 
control char'()cters received by the Disp!aywriter, for example, are recorded in the 
ASYIlC display. 

Problem Determination Guidelines 6-11 



In order' for a graph; c character to be communi cated correctly, both the sendi ng and 
receiving parties must use the same l~ne-coele value to represent it. The l~ne-code 
vulue selected by the Di 5pla~Il·Jt·iter to represent a particular graphic character 
depends on the keyboard in use (see "Appendi x A. Supported Keyboards" on page A-l). 

If one or more gt'aphi c characters are not: bel ng communi cated correctly and 
mis-translations are occurring, the problem may be caused by: 

• The sender and rece; ver lIsi ng eli fferent keyboards 

• One si de us; ng ~JP assi gnments and the olher us; ng DP ass1 gnments 

When problems in translation are discover€~d, the character sets used by each side and 
the line-code values of each character set should be examined for incompatibilities. 

Some host operating systems offer On-line Test Support (OlTS), which is used to verify 
proper on-line operation in the normal ASYHC application environment. OlTS has a 
number of exerci sers to assi st in the locat i on of fai lures wi thi Il the communi cati ons 
network. 

During a session, OlTS can be accessed from the Displaywriter by sending a Request For 
Test (RFT) that specifies a test to be executed. To do this, the RFT should be created 
at the Di spluyv.Jri ter and stored on a data cll skette or keyed on11 ne. 

Any data sent to the DisplaYl.Jriter as a result of the RFT is received and stored as a 
nor'mDI r'ecei ve job. The recei ved data can be di splayed and its contents reported to 
personnel at the host. 
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Chapter 7. Communications Diagnostic Utilities 

The Displaywriter System provides the Displaywriter operator with a number of 
communications diagnostic utilities for problem determination in an ASYNC 
environment. These utilities (the ~SYNC Link Analysis Utilities) enable the operator 
to test and exercise the mod~m, the communications adapter. and the link. 

The ASYHC link Analysis utilities are provided on a separate diskette (the Link 
Analysis Diskette). When necessary, support personnel can instruct a Displaywriter 
operator to load this diskette, access one or more of the utilities, and report the 
information that appears on the display. 

• Send Continuous Data-used to continuously send known data (hex '55') down the 
link 

• Receive Continuous Data-used to receive a continuous known data pattern, 
detect errors in the pattern and log the error 

• Data Return to Sender-used to return all receive data back to the link 

• Control Modem Interface--used to control and display the EIA interface 

• Display Error Log--used to format and display the ASYHC Error Log data 

• Change Link Description--used to define the ASYNC environment 

Figure 32 shows how the ut iii ties are accessed. 

Communication Link Analysis Diskette Inserted 
I 
V 

I Communications Link I 
I Analysis Menu I 

v 

IASYNC link Analysisl 
I Menu I 

V 
Individual Utility 

Communications Diagnostic Utilities 7-1 



When the Communication link Analysis diskette is inserted, the Communications linl( 
Analysis menu (Figure 32) appears. 

IL disklR diskl IKyb xxx I 

COMMUNICATIONS LINK ANALYSIS 

I D 11 Et'1 
a ASYHC link Analysis 
b BSC link Analysis 

c Load Program 

Type ID letter to choose ITEM; press EtHER: It 

Figure 32. Communications Link Analysis Menu 

Selecting ASYNC Link Analysis, 1D Q, from the Communications link Analysis menu causes 
the ASYNC Link Analysis menu (Figure 33 on page 7-3) to appear. As Figure 33 on page 
7-3 shows, a Link Description Status line (line 3) indicates: 

• The code set in effect 

• line speed 

• Parity 

• the modem port in use 

Once the ASYNC link Analysis menu appears, an individual utility can be selected. 

Hote: A-fter a link is established, an operator can press Disc to disconnect the link. 
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IASYNC Link Analysis 
IL disklR disklREADY I I IKyb xxx I 
\---------------------------------------------------------------------
127Ct1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
\ 

I 

134.5 

10 

a 

b 

c 
d 
e 

of 

t'od~m Port 4 
ASYHC LItIK ANALYSIS 

Il EM 

Send Continuous Data 
Receiv~ Continuous Data 
Return Oata to Sender 
Control Modem Int~rface 

Display Error Log 

Change Link Description 

IType 10 letter to choose ITEM; press EHlER: 11 

Figure 33. ASYHC Utility Selection Menu 

SEND CONTINUOUS DATA 

The Send Continuous Data Utility is used to test the integrity of the lin~< by: (a) 
sending a continuous bit pattern (hex '55') across the link and (b) optionally 
checking any received data that is ~Jrapped back. Points from which data can be wrapped 
back are: 

• Local modem cC"lble wr'ap sWi tch 

• Local modem (if it supports a local wrap) 

• Remote modem (if it supports a remote wrap) 

• Remote Oisplaywriter or host 

Selecting Send Continuous Data (10 Q) from the ASYNC link Analysis menu causes the 
Send Continuous Data display (Figure 34 on page 7-4) to appear. 
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IA5YNC Link Analysis ISending Continuous Data 
Il disklR diskION-LINE SEND IKyb xxx I I 
1--------------------------------------------------------------------1 
ITTY 110 Odd Mod~m Port 4 
I 
I 
IDTR DSR RTS CTS RlSD RI TD RD SNBU 1/2SPD 
I_ ., ••• II • II 11 II 

i 
Ixxxxxx - CHARACTERS RECEIVED 
Ixxxxxx ERRORS 
I 
I 
I 
I 
I 
I 
I 
I 
'Press CANCl to stop and r~turn to ASYNC Link Analysis m~nu. 
I 
I 

Figur~ 34. Send Continuous Data Display 

I 
I 
I 

• :: On , 
tI :: Offl 

I 
1 , 
I 
I 
I , , 
1 
1 , 
I 
I 
I 

Th~ Modem Interface Status lines give the state of the modem interface signal: 

DTR :: Data Terminal Ready 
DSR :: Delta Set Ready 
RTS :: Request to Send 
CTS = Cle';)r to Send 

RLSD :: Receive Line Signal Detect 
RI = Ring Indicator 

TxD :: Transmit Data 
RxD :: Receive DatD 

SNBU = 5 !,.oJ itched Net:I-<Jork Bad<up 
1/2SP = Halfspeed 

If a CCrTT interface is being used, all EIA terms can be replaced by CCITI numbers 
using the Change Link D~5cription utility. 

Th~ display indicat~5: ea) th~ number of characters received when a wrap is possible, 
(b) the number of characters r~c~i ved that do not match the patter"n wh~n a wrap is 
possible, and (c) a highlighted figure of m~rit (test score) dev~lop~d from the ratio 
of errors to characters received. 
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Note: If data is not wrapped, these fields do not apply. 

RECEIVE CONTINUOUS DATA 

The Receive Continuous Data utility complements the Send Continuous Data utility by: 

• Receiving a continuous SYN pattern from the link 

• Indicating if any errors are detected 

• Wrapping the pattern 

Selecting Receive Continuous Data (ID b) from the ASYHC link Analysis menu causes the 
Receive Continuous Data display (Figure 35) to appear. 

ASYHC Link Analysis IReceiving Continuous Data 
L disklR diskIOH-LINE RECEIVE IKyb xxx I I 
--------------------------------------------------------------------1 
2741 134.5 Modem Port 4 1 

1 

I 
DTR DSR RTS CTS RLSD RI TI RD SNBU 1/2SPD • = On I 

• • • • • tI 1:1 • XI Q tl = Off I 

XXXXXX - CHARACTERS RECEIVED 
XXXXXX - ERRORS 

1 

Press CAHCL to stop and return to ASYHC Link Analysis menu. 

Figure 35. Receive Continuous Data Display 

The Modem Interface Status lines give the state of the modem interface signal. If a 
CCITl interface is being used, all EIA terms can be replaced by CCITT numbers using the 
Change Link Description utility. 
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The displav also indicates: (a) the total nurnber of characters t~eceived, (b) the 
number of characters received that do not match the pattern, and (c) a highlighted 
figure of merit (test score) developed from the ratio of errors to characters 
received. 

RETURN DATA TO SENDER 

l·Jhen Return Data to Sender' (ID £) is selected from the ASYNC Link Analysi 5 menu, the 
ASYt~C Return Data to Sender menu (Figure 36) apPE'ar's. The pr'ocedure for returning the 
data is dependent upon the protocol being used. If IBM CMC or 2741 protocols are being 
use d the uti 1 i tv 1.01 i 11 ret urn d a tab 1 0 c k 5 a 5 del i mit e d by a C ire .1 e Dan d C i r c 1 e C. 1. f 
the TTY protocol is being used the utility will r'eturn data bloc/<s as delimited by the 
NevI line codes. 

Execution begins as soon as the utility is selected. Data received by the 
Displaywriter is displayed as it IS received. 

IASYNC Link Analysis IReturning Data to Sender 
Il DisklR DiskloN-LINE IRECEIVE IKyb xxxi I 

/-----------------------------------------------------------------------------, 
2741 134.5 Modem Port 4 

orR DSR RTS CTS RLSD RI TD RD SNBU 1/2SPD • = On 

• • • • " n n • Q n n = Off. 

XXXXXX - CHt1RACTERS RECEIVED 
XXXXXX - ERRORS 

RGceivfld Duta 
OB a b c d e f 9 h j k m n 0 p q r 5 t u v w x y 

z a b c d e f 9 h j OF 

Press CANCEL to stop and return to ASYNC Link Analysis menu. 

Fi gure 36. ASYNC Return Data to Sender Di spl(":lY 
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CONTROL HODEN INTERFACE 

When Control Modem Interface (Il',g) is selected -[,"om the flSYNC link Analysis menu, the 
Con t r 0 1 t10 d t2 mIn t e r' fa c e men u (F i 9 u r' e 3.,) a p p e drs. T his uti 1 i t y, w hie his use d t 0 

control and display the modem interface, aids in diagnosing modem problems and modem 
interface problems. 

I 
IL disklR diskl IKyb xxx I I 

1 Co n t r 0 11 i n g Mod e mIn t e r' fa c e IASYNC Link AnalY5i~ 

1--------------------------------------------------------------------1 
134.5 Modr:m Port 4 

CONTROL MODEM INTERFACE 

DlR DSR RTS ers RLSD RI TD RD SNBU 1/2SPD 

• 

ID 
a 
b 
c 
d 

e 

• 

IlEM 
Set DTR 
Set RTS 

Se t TD 
Set SHBlJ 
Set 1/2 SPD 

tl Il 11 

YOUR 
CHOICE 

1 
2 

2 
2 

2 

o 

POSSIBLE 
CHOICES 

1 = On 
1 = On 
1 = On 
1 = On 
1 = On 

Type ID letter to choose ITEM, press ENTER: n 

Figure 37. Control Modem Interface Menu 

2 = Off 

2 = Off 
2 = Off 
2 = Off 
2 = Off 

I 
I 
I 

if = On I 
t:t = Off I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

To change the !:.tate of a signal, the ID find either' '1' (to turn the signal On) 0'" '2' 
( tot U r'll the s i 9 n a 1 0 f f) i 5 en t ere d f ,. 0 m the men u . 

ERROR LOG DISPLAY 

W hen Dis pIa yEn' 0 r Log (I D g) iss e I e c ted f ,- 0 m the AS Y H C Lin k An EI 1 y 5 ism e n u, the AS Y N C 
Dis pia yEn' 0 r l. 0 gUt iIi t y (l>J h i c h for In at 5 a" d dis pIa y 5 the err' 0 rIo 9 ) i sen t ere d. Aft e r 
s e 1 e c t ; 0 n, the uti 1 i t y p" 0 m p t s for a Me rn 0 r y R e cor d (d u m p) dis k e t t e • 

The err"or log data 15 presented in two diffe,~ent sections: 
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1. Session Description (Figure 38) 

2. Err'or History log (Figure 39 on page 7-9) 

The 595sion Description appears first. To scroll forward through the log, the 
operator uses the scroll arrow down (') key. To scroll backward, the operator 
use5 the scroll arro~.., up (t) key. 

I ASYNC l i nl< Analysi s 1 Di sp.layi ng Error log 
Il disklR diskl IKyb xxx 1 1 
1--------------------------------------------------------------------1 
I TTY 

I 
I 

110 

I Protocol 
I 2741/TTY/IBM CMC 
I 

Odd r10dem Po r t 4 

SESSION DESCRIPTION 

SI,Ji tched Netvsork 
Ye5/No 

Send All Codes 
Yes/No 

1 
1 
I 
1 

1 

I 
1 line Speed 
I 13(t.5/etc. 

Inactivity Disconnect 
Yes/No 

CTS/RLSD IndicCltorl 

I 
1 Put"ity 
1 Odcf/Even/None 
I 
I Modem Port 

EDT Disconnect 
Yes/No 

Adapter 

Common/Separate 

I Por"Ut/(tA/4B Electronics Module/Diskette Drive 
I 
1 
1 
I 
IUse + and t keys to scroll through Error log. 

Figure 38. Sample Session Description Display 
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ASYNC link Anslysis IDisplaying Error log 
l disklR diskl 

ERROR HISTORY lOG 
RI RI 

Error Type 4/4A 4B 
Parity _______________________________________ __ 2F 
Par i ty and Frami ng ____________ _ lC 
Framing ____________________________________ _____ ID 
Parity and Framing _________ . 2F 
Framing _________________________ ___ 18 
Parity _____________________________ __ 2E 
a v e r run _______________ _ Off Off 
DSR Dropout ___________________________ _ Off Off 
Parity ________ . __________________ ___ 3B 
Fram;ng _______________________________ ___ 32 

IKyb xxx I 

OTR DSR TI RTS ---- --

On On Off On 
On Off Off On 

DSR Dropout _______________________ _ Off Off Off Off Off On 
Framing __________________________________ ______ 18 
-End of log-

I Use '" and t keys to scroll thr'ough Error log. 

Figure 39. Sample Error History Log Display 

CTS RlSD 

On On 
On Off 

Off Off 

As the sample log shows, each recorded error is entered on a separate line and 
identified as to error type. 

Besi des speci fyi ng error type, an entry also provi des addi ti onal i nformati on about the 
error: 

• Parity error--the hexadecimal representation of the character', minus the parity 
bit 

• DSR dropout, unexpected CTS dropout, unexpected RlSD dropout, disconnect timeout 
error, or transmit failure--the state of the error log hardware status byte. 

CHANGE LINK DESCRIPTION 

When Change link Description (1D f) is selected from the ASYNC link Analysis menu, the 
Change link Description menu (Figure 40 on page 7-10) appears. The diagnostic diskette 
has an ASYHC link description for the communications environment, and this utility is 
used to change it temporarily or permanently. 
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ASYHC link Analy~i5 
L disk/R disk/READY 

2741 134.5 

I D I T EM 

u Protocol 
b Litle Speed 

c Parity 
d Modem Port 

/e Interfac~ Status 

I 

CHANGE 

If store Link Description 

/ 
IWhen finished, press ENTER. 

I 

Modem Port 4 
LINK DESCRIPTION 

YOUR POSSIBLE 
CHOICE CHOICES 

1 1 = IBM 
2 1 = 110 

4 = 200 
1 1 = Evp-n 
1 1 = Port 

3 = Port 

1 1 = EIA 

2 1 = Yes 

IType ID letter to choose ITEM, press ENTER: n 

Figure 40. Change Link Description Menu 

IKyb xxx I 

CMC 2 = 2741 3 = TTY 
2 = 134.5 3 = 150 
5 = 300 6 = 1200 
2 = Odd 3 = None 
4 2 = Port 4a 
t.B 

2 = CeITT 

2 = No 

• Protocol - specifies one of three types of asynchronous protocols (IBM CMC, 2741, 
or TTY). The default 1 ~3 1, IBM CMC. 

• Line Speed - speci fi es the bi t rate at L-Jhi ch the Di splaywri ter transrni ts 
characters. The default is~, 134.5. 

• Parity -- specifies the type of parity to be sent and checked. The default is~, 
Odd. 

• Modem Port - i ndi cates the modem port to be used. The defaul tis 1, Port (t. 

• Int~rface Status - spec i fi (~5 if the modem interface si gnals should be di splayed 
as EIA or CCITT. The defClult is 1, yes. 

• Store link Description -- specifies L-Jhether changes made here at'e to be temporary 
or stored on the di skette. The defaul tis 2, ttQ. 
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ASYHC TRACE 

lha ASYNC Trace (Figure 42 on page 7-13) is a special mode of the communication 
application hi~)tot·y. It providGs an eXC:1ct piclut'e of the dflta streclm a.s it appears on 
the 1. ink 50 t hat pro c e d u " a.1 err 0 r san din com P':1 t i b iIi tie 5 I'" i t. h i n t" e d a t a s t rea m can be 
d i a g 11 0 5 (~d. AS Y tl C 1 r ace d uta can be scan ned 0 nth e dis p I a y for' pro b 1 em a n a I y sis 0 t' 
saved on diskette for printing or problem analysis later. 

A communication session can be placed in ASYNC Tr'ace mode any time after the 
Displaywriter operator selects a communication setup by pressing History store and 
Control simultaneously. 

AS YNC T r;:tce Forma t 

In ASYNC Trace mode data is formatted as follows: 

• Tr'ansmi tted data is preceded by an ~ in column one and a spacg in columns two and 
three. 

• Recei ved data is preceded by an R in column one and a ~l@C~ in columns two and 
three. 

• Alphabetic characters are represented as alphabetic characters with two spaces. 

• Spi.lces are represented by three spaces. 

• All other code poi nls are rept'esented by the; r hexadecimal representat; on wi th one 
space. 

• status information is: 

Hexadecimal 

Under'scored 

Followed by a space 

A list of the status information and its hexadecimal value follows: 

RI-P(t/4A tr'ansitioll to active state - 'F1' 

RI-P4B transition to active state - 'F2' 

DSR transition to active state - 'F3' 

CD trilnsition to active state - 'F4' 

CD transi tion to non-active state - 'FS' 

CTS transition to active state - 'F6' 
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crs 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 - '01' 

As indicated, all functional status is represented by hexadecimal 'F_' to indicate 
function, all error status is represented by hexadecimal 'E_' to indicate an error 
status, and all data lost errors are represented by a hexadecimal '0_' to indicate a 
data problem. 

Although not necessarily an error, a DSR dropout is indicated as an error. All error 
s tat u sin for' mat ion i s followed by a s tat u 5 by t e w hie h pro v ide sad d i t ion a lin for mat ion 
a t: the time of the err"or. The status byte i s depf~ndent upon the error type and 
corresponds to the byte stored in the ASYNC Error History Log. 

Bits--) 7 6 5 4 3 2 1 0 

I I I I I I I ---) 0 = Receive Line Signal Detect 
I I I I I I I (RLSD) On 
I I I I I I I 1 = RLSD Off 
I I I I I I ------) 0 = Clear to Send (CTS) On 
I I I I I I 1 = CTS Off 
I I I I I ---------) 0 = Request to Send (RTS) On 
I I I I I = RTS Off 
I I I I ------------) 0 = Test Indi cator' (rI) On 
I I I I 1 = TI Off 
I I I ------------------) 0 = Data Set Ready (DSR) On 
I I I 1 = DSR Off 
I I ---------------------) 0 = Data Terminal Ready (DrR) On 
I I 1 = DrR Off 
I ------------------------) 0 = Ring Indicator, Port 4B 
I (RI-P4B) On 
I 1 = RI-prtB Off 
---------------------------) 0 = Ring Indicator, Port 4/4A 

(RI-P4/4A) On 
1 = RI-P4/4A Off 

Figure 41. Error Log Hardware status Byte 
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Figure 42 shows an example of 2741 ASYHC Trace output. The received data, preceded by 
an R in column one and a space in columns two and three, shows three errors indicated 
by the three underscores. 

COMMUNICATION IBrief I I 
COMMODI IACTIVE SEND I Pg. I ILn. 34 IK~b 122 Ipitch 
Set up: DH1EBOX 2741 History S tor e: OFF Document Send: 
R il F3 F4 16 1F 
S 16 lC n 7C 0 w s t h e t m e f 0 r 

1 9 0 0 d m e n t 0 c 0 m e t 0 t 
a d 0 f lC t h e r 5D 5D 5D 5D 5D 76 76 76 76 
c 0 u n t r y 45 5B 5E 5E 5E 5E 5E 5E 5E 5E 5E IF 

R 16 IF 
S 16 IC d 7C d IC j 7C 0 h n s e e t h e q 

c k r e d f 0 x j u m p 0 v e r t h 

w h t e f e n c e lC 70 7C 5B 5E 5E 5E 5E 5E 5E IF 
R 16 IC d 7C d IC j II IE 0 h n 5 e e t h e 

c k r e d f 0 x j u m p 0 v e r t 
w E3 28 II 36 t e f e n c e IC 70 5B 5E 5E 5E 5E IF 

S 16 IF 
R E4 FF 

Figure 4~. Sample 2741 Trace 

Figure 43 on page 7-14 shows an example of ASYHC Trace output format using TTY 
emulation with no parity. 

a 1 
h e 
76 7C 

u 
e 

q u 
h e 

12 
OFF 
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COMMUNICATION IBrief I I 
COMMODI IACTIVE SEND I Pg. 1 ILn. 34 IK~b 122 Ipitch 12 
Set up: DIMEBOX TTY History Store: OFF Document Send: OFF 
R ti.E2 1=4 
S N 0 w s t h e t m e f 0 r a 1 1 9 

0 0 d m e n t 0 c 0 m e t 0 t h e a 
d 0 f T H E I R 08 08 08 08 08 SF SF SF SF SF c 0 u n 
t r y OE OD D d J 0 h n s e e t h e q u 

c k r e d f 0 x j u m p 0 v e r t h e 
w h t e f e n c e 3F OD 

R D I D J il 4B H N S E E T H E Q U I C K R 
E D F 0 X J U M P 0 V E R T H E W II 4C II 
49 T E F E N C E 3F OD E4 FF 

Figure 43. Sample TTY Trace 
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Appendix A. Supported Keyboards 

The IBM D;splaYL-Jr;ter- SUPpOI·ts the touch-typing emulation of the kevboards defined in 
Figure (+4. This emulation results in an eXiJct mapping of the keys from the emulated 
keyboards to the Displaywriter keyboard. 

Hates: 

1. ~lhen an 88-character keyboard i 5 emulated, t.he D i splayvlr; ter treats the pos; t ions 
UIDt are not used on its keyboard as invalid keys. 

2. For asynchronous communication, the support for these keyboards assumes all 
keyb~)(Hd5 [Ire dead-'k~y disconnected. Keyboards in the 124-199 range are not 
directly supported. 

3. Only one physical/emulated keyboDrd can be active Dt olle time. 

I 
1 

Keyboard IDs 1 
Emulate Only Engrave and I 

Country (Type) I Emulate I 
1 88 96 9() 1 92 1 

-------------------------1---------- ------ ------1-------1 
Australia/New Zealand 1 r 1 1 

-------------------------1---------- ------ ------1-------1 
Austri a/Gel'm[lny I 29 1 1 

-------------------------1---------- ------ ------1-------1 
I 251 1 

CC"lnada-Engli"lnd 36 37 

Canada-France/Britain 38 39 

Czech-Czech 32 1 83 
------------------------- ----------1------ ------ -------

Czech-Slovak 84 I 85 
------------------------- ----------1------· ------ -------

Denmark 56 1 51 
------------------------- ----------1------ ------ -------

Fi nland/S~""p.d(!n 52 I 5.3 
------------------------- ----------1------ ------ -------

France/Belgium (Al) 32 1 31 251 

------------------------- ----------\------1------ -------
France (Qwerty) I 33 I 251-1 
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Supported Keyboards (cont) 

/ Keyboard IDs 
/ Emulate Only / Engrave and 
1 Cduntry (Type) / Emulate 

/ 1 88 / 96 1 96 1 92 1 
I--------------------~----/----------I------/------ -------/ 
1 Ger'many / 26 / 27 1 1 
1------------------------- ----------1------1------ -------1 
I Greece (L~tin) 74 1 1 75 1 

/------------------------- ----------/------1------ -------1 
1 Honq Kong (Lutil1) / 1 119 1 

/------------------------- ----------1------1------ -------1 
1 Hungary 90 1 1 91 1 
1------------------------- -----------1------/------ -------/ 
1 It~ly (S.A.) 46 1 / 41 / 

1------------------------- ----------/------1------ -------/ 
1 J~pan (English) 68 1 1 69 / 
1------------------------- ----------1------1------ -------/ 
I Nf:~thp.rlancls {t2 / 1 43 1 

/-------------------------- ----------1------1------ -------1 
1 Norway 54 1 1 55 / I 
1------------------------- ----------1------1------/-------/ 
/ Polund 1 1 1 93 1 1 
1-------------------------1----------/------1------ -------1 
I rortug~l / 62 1 / 63 1 

1-------------------------1---------- ------1------ -------1 
1 Rumania / 86 I 87 1 

1--------------------------1---------- ------1------ -------1 
I South Afri ca / 80 / ~n 1 

/-------------------------/---------- ------1------ -------1 
1 Spain 1 44 1 45 1 

/-------------------------1---------- ------/------ -------/ 
1 Sp. Speak/Puerto Rico / 24 1 25 1 

/--------------------------/---------- ------1------ -------/ 
1 SvJi tZQrlilnd-G~lrm()n~' 1 50 1 51 1 

1-------------------------1---------- ------1------1-------1 
/ 5 t·J i L:: e rIa Il d - F r' ~ n c e 1 (t 8 1 4 9 1 1 
/-------------------------1----------/------1------1-------1 
1 u. K. (Legill) 1 20 / 1 1 1 
1-------------------------1----------1------1------1-------1 
1 U. K./lsrael 1 66 1 / 67 1 / 

1-------------------------1----------/------1-------1-------1 
1 u. S. 1 2 1 1 1 1 1 1 
/-------------------------1----------1------1------1-------/ 
1 u. S. Dvot'ak 1 1 1 1-11 1 
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Supported Keyboards (cant) 

I Keyboard IDs 
I Emulate Only Engrave and 
I Country (Type) Emulate 
I 88 I 96 96 \ 92 

1----------·--------------- ----------1------ ------1-------
1 U. S. (Accounting) 17,18,19 \ 1 

1------------------------- ----------1------ ------\-------
I U. S. (ASCII) 102 I 103 1 

1------------------------- ----------1------ ------1-------
1 u. S. (Correspondence) 3,4,5 I I 
\------------------------- ----------1------ ------1-------
1 u. S. (EBCDIC) 100 1 101 1 I 
1------------------------- ----------1------ ------1-------1 
1 U. S. (Legal) 6,7,8 1 I I 
1-------------------------1----------1------ ------1-------1 
I Yugoslavia (Lat:ird 1 94 \ 95 I I 

Figure 44. Supported Keyboards 
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Appendix B. Communications Hardware 

The communications harclL.Jfjre used l.Jith an IBM DisplaYII-witer is capable of interfacing 
to s!JJitched or' non--sL-Jitched an[)log nehwrks. 1he inter'face for asynchronous 
communication is point-to-point, full duplex. All information sent to the 
Displaywriter operator from the communications hardware is via the display; there are 
no indicator lights. 

The communications adaptet~ lIsed L,.Jith the Di~playwriter~ allovJs the DisplaYl·Jriter to 
communicate with compatible remote stations as an IBM 2741, as teletypewriters similar 
to the TeletypeS 33, 35, ot~ {t3 KSR models, the IBt1 Communicating Mag Card "Selectric"® 
Type!Jwi ler, and as IBM System/370 and 4300 processors. 

FOt, asynchronous communications, the adapter's function is selectable with respect to 
line speed and protocol. The adaph~r can operate at line speeds of 110, 13 ft.5, 150, 
200, 300, and 1200 bps in Business Machine-clocked mode and with ASYNC protocols that 
require 1 or 2 stop bits. 

T h ~ a d apt era 1 soc 0 n t a ins an E I A R S - 2 3 2 Ceo m pat i b 1 e i n t e ,. fa c e l hat pro v ide s the s i g n a 1 
conversion for obtaining the vo)tage levels specified in the ElA Specification RS-232C 
and the CeITT Recommendut i on V. 28. Thi sis the standard i nlerface for asynchronous 
communication. It is packuged on the communications adupter card and is connected to 
an external modem via a cable. 

The communications adapter also detects parity, overrun, and framing errors: 

• V e r tic a 1 Red un d (] n c Y C h e d< ; n 9 ; s don e for AS Y t~ Cpr 0 to col 5. I f a c h a r act e r i s 
received with the wrong pari tv, the adapter indicates a parity error. 

• If the system does not read a recei ved c.haracter fr'om the adC'lpt:er before the next 
character is available, the adapter indicates an overrun condition. 

• L<lhen a valid stop bit is not detected at the end of a character during asynchr'onous 
communication, the adapter indicates a framing error. 

External modems are attached to a Display~.jriter Wor~<station via an EIA RS-232C (CeITT 
V . 24 and V. 28) i n t e r fa c e. Ext ern aIm 0 de m s t hat are com p il t i b 1 e l-J i t h t his s tan dar d 

------------
5 Trademark of the Teletype Cor'porntion 
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interface can be attached. 

When a D i 5pl Clyt'Jr iter system ha 5 a 5 i ngl e externa 1 modem, the commun i cat i on 5 adapter i s 
10catQd in the electronics module. The external modem is attached by a cable directly 
to the EI A/CCITl In terfClce port of the commun i ca t ions adapter. The IBM-suppl i ed cable 
is 3.8 meters (12 feet) in length. 

l,.lhen the commLlnication~ adapter is in the DisplaY("Jriter diskette unit, the system can 
ha v e h·J 0 ext H r fl a 1 rt1 0 ck~ m 5 a t t C1 c h edt 0 it. I nth i s cas e, an E I A / C CIT I n t e r fa eel 0 9 i c 
Card must be used to at tach the second external modern cable to the Integrated Modem 
Interface port of the cornmun i cat ions adapter. The card converts the integrated modem 
interface signals to EIA/CCITT levels and vice versa. 
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Glossary 

The terms; nthi s glossary an2 associated with the Di splaywri ter' 5 asynchronous 
communication facility and are denned as used in this publication. All terms marked 
with an asterisk (*) are from: 

• The American National Dictionary for Information Processing, published by the 
Computer and Business Equipment Munufacturers Association. This material is 
reproduced from the AmGrican National Dictionary for Information Processing, 
copyright 1977 by the Computer and Business Equipm~~nt Manufacturers Association. 
Copies may be purchased from the American National Standards Institute at 1430 
Broadway, New York, New York 10018. 

• The ISO Vocabulary of Data Process; ng, developed by the Internati anal Stand':lrds 
Organization, Technical Committee 97, Subcommittee 1. The acronym ISO identifies 
these definitions. 

• The IBM Data Processing Glossary, GC20-1699-5. 

This glossary does not include terms that are defined in nontechnical dictionaries or 
have no special meaning in data processing. Some terms also may have different 
meanings in other contexts. 
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access method. A data management technique for transferring data between main storage 
1n a central processing unit and an input/output device. 

ACF/NCP/VS. Advanced Communications Function/Network Control Program/Virtual 
Storage. A program, generated by the user from a library of IBM-supplied modules, that 
controls the operation of the communication controller. 

ASYNC. Asynchronous Communication (ASYNC). 

*ASCII. American National Standard Code for Information Interchange. The standard 
code, using a coded-character set consisting of 7-bit coded characters (8 bits 
including parity check), used for information interchange among data processing 
systems, data communication systems, and associated equipment. The ASCII set consists 
of control and graphic characters. 

asynchronous. Data transmission in which each information character is individually 
synchronized (usually by the use of start bits and stop bits). 

bps. Bits per second. The number of bits sent (per unit of ~ime) between transmission 
of the first bit and delivery of the last bit. 

business machine clocking. A time base oscillator supplied by the business machine 
for regulating the bit rate of transmission. 

CCITT Recommendation V.28. A standard electrical interface for data communications 
terminals and their interface with signal converters implemented by the International 
Telephone and Telegraph Consultative Committee. The CCITT is an international 
organization that promotes the standardization and coordination of worldwide 
communication facilities. 

code set (ISO). The complete set or representations defined by a code or by a coded 
character set. 

communications adapter. A hardware device used with the Displayw~iter that provides 
both an EIA RS-232C compatible interface and an integrated modem interface for the 
Displaywriter System. 

, communications controller. A type of communication control unit (for example 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. For asynchronous communication, the Displaywriter 
communications link is point-to-point, full duplex, over switched or non-switched 
lines. 

communications setup. A stored profile that defines the operating characteristics 
(such as protocol and code set) of a communications session between a Displaywriter 
and a remote station. For any communication to take place, at least one setup must be 
stored on the ASC program diskette. 

Conversational Monitor System (CMS). A virtual machine operating system that provides 
general interactive time sharing, problem solving, and program development 
capabilities and operates only under the control of the VM/370 control program. 
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Data Communication Equipment (DCE). The common carrier's lines, devices, and 
facilities that interconnect data terminal equipment. 

Data set Ready (DSR). A circuit that initiates the communications link once DTR has 
been activated. 

Data Terminal Ready (DTR). A circuit that activates the communications hardware. 

DCE. Data Communication Equipment. 

DSR. Data Set Ready. 

DTR. Data Terminal Ready. 

dead key. A function on GBG-I keyboards that prevents the machine from advancing to 
the next key when the "dead key" is pressed. The dead key function allows the typist to 
insert special punctuation, such as an accent mark, above the dead-key character. 

*EBCDIC. Extended binary coded decimal interchange code. A coded character set 
consisting of 8-bit coded characters. 

echoplex mode. In echoplex mode, data does not automaticallY appear on a display as 
it is sent. Instead, an image of all the data received by a remote station is returned 
and displayed to the sender. 

EIA. Electronics Industries Association. An organization that ~romotes 
standardization and cooperation among electronic equipment industries. 

EIA RS-232C Interface. The standard interface for asynchronous communication that 
provides signal conversion for obtaining the voltage levels specified in the EIA 
Specification RS-232C and the CCITT Recommendation V.28. For the Displaywriter system, 
the interface is packaged on the communications adapter card and is connected to an 
external modem via a cable. 

full-duplex line. A communications line with two independent data paths over which 
data can be transmitted in both directions simultaneously. 

half-duplex line. A communications line with a single data path over which data can 
be transmitted in either direction (but not simultaneously). 

multipoint network. A configuration in which more than two terminal installations are 
connected. The network may include switching facilities. 

NCP. Network control program. A program generated by the user from a library of 
IBM-supplied program modules which controls the operation of the communication 
controller. 

non-switched communications network. A network in which a communications line is 
permanently connected to a station. 

OS/VS2. The IBM System/370 Operating System that supP9rts multiprogramming with a 
variable number of tasks. 
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point-to-point. A data link that connQcts a single remote station to the co~puter; it 
may either be switched or non-switched. 

Session History document. A record of the data that ~s sent or received d0ring an 
active communications session. This document can be printed and edited off-line. 

Session 10. All identification code that can be exchanged between a Displaywriter and 
a remote station during a communications session. I~ the exchanged IDs are validated, 
the session continues; if not, the session is terminated. 

Session Summary. A permanent record of a session's activity. 

switched communications network. A single communicatiolls facility with only one 
station. The station may be disconnected when the facility is not in use. 

TCAH. Telecommunications Access Method. A ~ethod used to transfer data between main 
storage and remote or locate terminals. Application programs use either GET and PUT or 
READ and WRITE macro instructions to request the transfer of data, w',ich is performed 
by a message control program. The message control program synchronizes the transfer, 
thus eliminating delays for terminal input/dutput operations. 

Terminal to. An identification code used by the a host to identify authorized 
terminals and terminal types. 

TSO. Time Sharing Option. An option of MVT and OS/VS2 that provides conversational 
time sharing from remote terminals. 

vertical Redund~ncy Check (VRe). In data communication, an odd parity check performed 
on each character of a block contrast with ASCII-coded data as a block is received. 

Virtual M~chine Facility (VM/3701. A time sharing system control program that 
consists of: (1) a control program (CP) that manages the resources of an IBM 
System/370 computing system in such a way that multiple remote terminal users have a 
functional simulation of a computing system (a virtual maclline) at their disposal, and 
(2) the conversational monitor system (eMS), which provides general time sharing, 
program development, and problem solving facilities. 

38LS Internal Modem. The integrat~d modem used with the Displaywriter System. 

5608-SRI. The IBM Displaywriter System Asynchronous Communications Program. 
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