


































































































































































CHAPTER S. SSC COMMUNICATIONS DIAGNOSTICS 

INTRODUCTION 

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

• Service Diagnostics 

• 

• 

Maintenance Analysis Procedures 
(MAPs) 

• Customer Loadable Diagnostics 

• Customer Link Analysis Utilities 

• Communication Link Analysis Guide 

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

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

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

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

HOI OPERATION 

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

Follow these steps to �r�~�n� the MDls. 

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

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

3. Select �C�o�m�~�u�n�;�c�a�t�i�o�n�s� from the 
DEVICE SELECTION menu. 

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

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

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

For further inforation on MOl �o�p�~�r�a�­
tion, refer to the IBM �D�i�s�p�l�~�y�w�r�i�t�e�r� 
System Product Support Manual. 

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

RESUME can be used in two ways: 

• Automatic RESUME is �~�r�i�t�t�e�n� into 
the MDls. When an automatic 
RESUME occurs, a prompt occurs. 

• Optional or real time RESUME is 
entered by keying the letter 'r' 
at any MDI stopping point. When 
in 'Step' mode, an optional RESUME 
can be placed at any point within 
the MDIs. Once the RESUME has 
been entered, either power off the 
Disp!aywriter, or press END to 
return to the FUNCTION SELECTION 
menu. To return to the �R�E�~�U�M�E� 
point, access the FUHCT10H 
SELECTION menu and select MDIs. 
From this menu, the RESUME option 
is taken by pressing ENTER. 
Pressing END or CANCEL at this 
point will erase the optional 
RESUME. 
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ID Communications Configuration 

a Port 4: Communications Adapter EIA port Electronics 
Module EIA 

d Port 4a: Communications Adapter EIA port 
Port 4b: Local Device Controller 

e Port 4a: Communications Adapter EIA port 
Port 4b: X.21 switched line 

f Port 4a: Communications Adapter EIA port 
Port 4b: X.21 leased line 

g Port 4a: Communications Adapter EIA port 
Port 4b: 38LS modem for switched line 

h Port 4a: Communications Adapter EIA port 
Port 4b: 38LS modem for nonswitched line with SNBU 

i Port 4a: Communications Adapter EIA port 
Port 4b: 38LS modem for nonswitched line 

m Port 4a: Communications Adapter ErA port 
Port 4b: EIA Adapter Card EIA port 

p Port 4b: Local Device Controller 

q Port 4b: X.21 switched line 

r Port 4b: X.21 leased line 

s Port 4b: 38LS modem for switched line 

t Port 4b: 38LS modem for nonswitched line with SNBU 

u Port 4b: 38LS modem for nonswitched line 

z Communications tests inhibited 

Figure 5-1. Communications ID Chart 
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GROUP SELECTION 
MENU 

a Error Log/Maintenance Statistics 
b 6360 Head Alignment 

Compatibility Check 
c FESN/RVM 
d Communications 
e Display 

Communications Link Analysis 

a ASYNC 
b BSC 
c 3270 
d EDD 
e X.21 

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

ONLINE TEST SUPPORT (OLTS) 

The Online Test Support is used to 
verify ASYNC and BSC link and protocol 
operations. To run OlTS you must send 
a Request for Test (RFT) document to 
the connected host. The RFT selects 
the test to be executed. 
Displaywriter supports the creation 
and transmission of any valid RFT. 
(Slight formatting differences may 
exist depending on the host.) 

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

Enter all information for the RFT, 
including the start of Header (SOH), 
into the document using the keyboard. 

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

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

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

3. Call the host system and conduct 
the test. 

4. Verify the data from the test. 

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

CREATING THE BSC RFT DOCUMENT 

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

2. Choose Typ;ng Tasks from the TASK 
SELECTION menu. 

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

4. Choose Create Document from the 
TYPING TASKS menu. 

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

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

6. Type the diskette name and press 
ENTER. 

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

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

9. Choose Change Document Form~t from 
the FORMAT SELECTION menu and 
press ENTER. The PAGE FORMAT menu 
will appear. 

10. Choose F;rst Typing L;ne, F;rst 
Page from the PAGE FORMAT menu. 

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

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

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

DISPLAYED EXAMPLE: 
%01250/678/PSZ/6580 

Note: Control characters will not 
be displayed. 

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

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

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

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

o = Point to Point mode 
(Type 0) 

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

DCl = Device Code 1 (Press 
Control key + q) nothing 
displays and cursor does 
not move. 

/ = Required separator (Type /) 

nnn = Branch Office Numbr (Type 
your B/O number). 

/ = Required separator (Type /) 

sss = Current month B/O security 
code (Type your B/O 
security code) 

/ = Required separator (Type /) 

6580 = Machine Type (Type 6580) 

CR = Carrier Return (Press 
Return), nothing displays. 

14. If you are using test 01, type the 
message you want to transmit on 
line 2. The message should not 
exceed 160 churacters. A sample 
message is: The quick brown fox 
jumped over the lazy dog. If you 
are using tests 02 to 15 the 
remote station will send you the 
data. See Figure 5-3. 
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TEST DATA TEST DESCRIPTION 
NO. SOURCE 

01 User Requester sends one message block (400 bytes 
maximum) containing RFT, followed by test d~ta 
(text) . Responder returns the data yy times. 

02 CPU Receive two 128 byte character blocks (total 
Station 256 characters), EBCDIC transparency. DL E, 

STX, 256 a-bit bytes (00 thru FFO, OLE, ETX. 

06 CPU Receive 36 characters, ASCII. STX, A thru Z, 
Station 0 thru 9, ETX. 

14 CPU Receive 36 characters, EBCDIC. STX, A thru Z, 
Station 0 thru 9, ETX. 

15 CPU Receive 80 characters, weak pattern, EBCDIC. 
Station STX, 74 bytes of hex 00, 6 bytes of SYN, ETX. 

Hex 00 is a null character which does not 
print or display. 

Figure 5-3. BSe OlTS Test Numbers (XX Tests) 

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

16. Choose Go To Task Selection from 
the TYPING TASKS menu. 

17. The RFT document has been com­
pleted. 

PERSONALIZING THE BSC MODEM AND LINE 
DESCRIPTION 

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

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

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

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

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

1. Remove any Textpack program 
diskettes from the diskette unit. 

2. Choose Pro9r~m Diskette Tasks frbm 
the TASK SELECTION menu. 

3. Following the prompts and insert 
the BSC Feature Diskette. 

4. Choose Cre~te or R~vise Nod~~ or 
Lin~ Description from the BSC COM­
MUNICATIONS PROGRAM DISKETTE TASKS 
menu. Press ENTER. The MODEM AND 
LINE DESCRIPTION menu displays. 

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

6. Compare the YOUR CHOICE column in 
Figure 5-4 with the YOUR CHOICE 
column displayed. 

7. Write down the existing applica­
tion choices on a piece of paper. 
You will need to return any 
changed items in the YOUR CHOICE 
column back to their existing 
application. 

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

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

10. Choose Go To Tdsk Selection. 
Press ENTER. The TASK SELECTION 
menu displays. 
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i Chg Description 
IPROGDS I I I I IKyb 1 
I 
I 
I 

PORT MODEM AND LINE DESCRI PTION 

I .!.!1 ITEM 
YOUR 
CHOICE 

POSSIBLE 
CHOICES 

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

Terminal ID 
Network Faci li ty 

Continuous Carrier 
Bit Clocking 

Half Speed Capability 
Answer Tone Generat ion 

Up to five letters or numbers 
1 = Switched 
2 = Dedicated 
3 = Dedicated with Switched Backup 
4 = X.2l Switched 
5 = X. 21 Dedicated 

1 = Yes 2 = No 
1 = Bus iness Machine Clock 
2 = Modem Clock 
I = Yes 2 = No 
1 = Yes 2 = No 

IWhen finished w;th this menu, press ENTER. 
I 
IType ID letter to choose ITEM; press ENTER: 0 

I 
I 

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

CALLING THE HOST SYSTEM AND CONDUCTING 
THE BSe OLTS 

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

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

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

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

T = Modem Port 4 

U = Modem Port 4a 

V = Modem Port 4b 

Note: These ID letters do not 
display. The "T", "U", and "V" 
setup defaults are shown in 
Figure 5-5. The Session Summary 
Field displays; the Communications 
Status Field is blank. 

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

SETUP ITEN 

Job Name 

Modem Port 

Protocol 
Send Format 
Primary 
Block Size 
CPU r10de 
Insert New line Codes 
Transparency 
Character Set ID 
Use This Character ID 

For All Send Jobs 
Recive Default Format 

6670 Print Options 
Append Next Document 

DEFAULT 

T = OLT4 
U = OlTa 
V = OlTb 
T = 4 
U = 4a 
V = 4b 
2770 (all) 
Card Image (all) 
Yes (all) 
256 (all) 
Yes (all) 
No (all) 
No (all) 
1 (all) 
Yes (all) 

Your Document 
Default Format 

No (all) 
No (all) 

Figure 5-5. "T", "un, "V" Setup 
Defaults 

5. Choose Send Docum~nt from the 
REQUEST TASK menu. 

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

7. Following the prompt, type the 
diskette name. Rft added to the 
send ~ueue displays. 

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

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

9. Call the host system. 

10. Go to Data after the host system's 
modem an3wertone ends. CONNECTED 
BID displays in the communication 
status field. CONNECTED BID is 
replaced by ON-lINE SEND. Sending 
begins and a summary entry is made 
in the Session Summary frame. 

Note: The entry in the Session 
Summary frame is the name under 
which your BSC OlTS data is 
recorded on your work diskette. 
You will need to m~ke a note of 
that name in order to verify your 
BSC OlTS data later. After the 
document is sent, a completion 
message is entered in the Session 
Summary and End of Session dis­
plays. 

11. (OPTIONAL) Repeat steps 4 through 
7 for additional OlTS. Remember 
that steps 8 through 10 should be 
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completed within 20 seconds or the 
host system may automatically dis­
connect the line. 

12. To end the session press DISC, 
then press END. The communication 
line disconnects and BSC COMMUNI­
CATIONS SETUP SELECTION menu dis­
plays. 

Note: If the Error Log and TRACE are 
to be recorded use the Memory Record 
DisketteCs) immediately after the com­
munication session ends. Error Log 
and TRACE may then be accessed through 
the Displaywriter System ABC Diagnos­
tic diskette. 

VERIFYING THE BSe OlTS DATA 

The final step in performing the BSC 
OLTS is verifying the data. You may 
verify the BSC OLTS data by viewing it 
on the display or by printing it. 
After verifying the BSC OLTS data, 
always return the BSC MODEM AND LINE 
DESCRIPTION menu to the existing 
applications. 

REVIEWING sse OlTS DATA ON THE DISPLAY 

Follow the steps below to review BSC 
OLTS data on the display. 

1. Choose Typ;ng Tasks from the TASK 
SELECTION menu. 

2. Following the prompts, insert Vol­
ume 2 of the Textpack program 
diskettes. The TYPING TASKS menu 
displays. 

3. Choose Rev;se Document from the 
TYPING TASKS menu. Insert the 
work diskette. 

4. Following the prompts, type docu­
ment name. Press ENTER. 

Note: The document name is the 
name that appeared in the Session 
Summary frame after the communi­
cation session began. You should 
have recorded that name. 

5. Following the prompts, type the 
diskette name. Press ENTER to go 
to the typing area. 

6. Review the document; when 
finished, press END. 

PRINTING THE Bse OlTS DATA 

Follow these steps to print the BSe 
OLTS data: 

1. Ensure that the printer is on. 

2. Press REQST. 

3. Choose Pr;nt Docum~nt. 

4. Type the document name. (This is 
the name that was in the Session 
Summary frame when the communi­
cation session began.) 

5. Type diskette name; press ENTER. 

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

ESC lINK ANALYSIS UTILITIES 

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

• 

• 

• 

• 

• 

• 

• 

• 

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

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

Measure RTS/CTS Delay. Used to 
measure the delay from the time 
RTS is made active to the time CTS 
becomes active. 

Select Switched Network 
Backup/Half Speed. Used to select 
switched network backup and half 
speed operating modes. 

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

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

Display Trace. Used to format and 
display the BSC Trace data. 

Change Link Description. Used to 
define the BSC environment. 

• Wrap Modem. Used to test modems 
which support a wrap capability. 
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ACCESSING THE SSC LINK ANALYSIS UTILI­
TIES 

In most cases, you must follow a setup 
procedure for an individual utility 
before it will execute. The steps to 
access the utilities are as follows: 

1. Power ON. 

2. Load the Service Diagnostic 
diskette. 

3. Select utilities from the FUNCTION 
SELECTION menu. 

4. Select Communications from the 
UTILITY GROUP SELECTION menu. 

5. Load the ABC diagnostic diskette. 

6. Select BSC from the COMMUNICATIONS 
LINK ANALYSIS menu. The BSC LINK 
ANALYSIS menu displays. 

7. Select an individual utility. 

Figure 5-6 shows how the BSC utilities 
are accessed. 

Once the BSC LINK ANALYSIS menu 
appears a communications link can be 
established or an individual utility 
can be selected. If switched network 
backup or half speed is to be used for 
the network diagnostic tests, they 
must be specified in the Select 
Switched Network Backup/Half Speed 
Utility before the link can be estab­
lished. 

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

POWER ON 

~ 
LOAD SERVICE DIAGNOSTIC DISKETTE 

• FUNCTION SELECTION 
MENU 

(Select "Utilities") 

UTILITY GROUP 
SELECTION i"lenu 

(Select "Communications") 

l 
Load ABC Diagnostic Diskette 

~ 
COMMUNICATION LINK 

ANALYSIS Menu 
(Select "BSC") 

BSC LINK ANALYSIS 
Menu 

INDIVIDUAL UTILITY 

Figure 5-6. Menu Path for BSC Link 
Analysis Utilities 

SEND CONTINUOUS DATA UTILITY 

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

• local modem cable wrap switch 
• Local modem (if it supports a 

local wrap) 
• remote modem (if it supports a 

remote wrap and a duplex facility 
is being used) 

• remote Displaywriter (if a duplex 
facility is being used). 

When a wrap is not possible, the 
receiving station can monitor the pat­
tern sent from the Displaywriter for 
errors. 

To choose this utility select Send 
Continuous Data from the BSC LINK 
ANALYSIS menu. The SEND CONTINUOUS 
DATA SETUP menu will appear. 
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Note: NRZI is not supported for this 
utility. 

Send Continuous Data Setup 

Figure 5-7 shows the menu used to set­
up for Send Continuous Data. 

The SSC code set is 7-bit, ID g reads: 

a Send 
Character 
Pattern 

1 1 = SYN Character 
2 = Alternating 

0/1 bits 
xx = Any valid bit 

pattern X'OO' to 
X'FE' (including 
party) 

Bse Llnk AnalYSlS I IMemory )()(xT 

L!!ll!!.�Uill.�=RE=AD"-Y ____ �-------�~I---1 
EBCDIC Modem Clock Modem Port 4 

SEND CONTINUOUS DATA 

YOUR POSSIBLE 

!.!! .!ll!:! £l!Ql.ll CHOICES 

it Send CharL)cter Pattern 1 = SYN c"."act.~ 
2 = Alternatl"g 0/1 bits 
XX = Any valid blt pattern 

X'OO' to X'FE' 

b Veri iy Rece; ved Data 1 = Yes 2 = No 

Press CAHCL to return to sse Link Analysis menu. 

Press END to return to FUnctl0n Selection menu. 

When i'"'Shed wlth th1S menu, press ENTER. 
Type ID letter to choose ITEM, pres!> ENTER: II 

Figure 5-7. SSC Send Continuous Data 
Setup Frame 

Send Continuous Data Execution 

Press ENTER after the setup and the 
utility executes. Figure 5-8 shows 
the SSC Send Continuous Data frame. 

THe SSC Send Continuous Data frame 
Modem Interface Status lines gives the 
state of the modem interface signals: 

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

RLSD = Receive Line Signal Detect 
RI = Ring Indicate 
TD = Transmit Data 
RD = Receive Data 
SS = Select Standby 

DSRS = Data Signaling Rate Select 

Note: If a CCITT interface is being 
used, all EIA terms are replace by 
CCITT numbers. 

ISC Link Analysis ISending Continuous Data IMemory xx)(T 
~I~ION-LINE SEND I _______ I~I ___ I 
EBCDIC Modem Clock 4300 Modem Port 4 

TS 
DTR DSR RTS CTS RLSD AI TD RD SS DSRS • = On 

.. = Off 
Hon-Hatches.-' 11' 

. 
Character Pattern - SYN chu"&lcter 

Rece; ve Status 
Overrun E,..,-ors DSR Dropouts Pur' ty Errors 

0' 0' 0' 
Race; ved Data 

32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 

32 32 32 32 76 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 

32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 
32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 

32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 
32 7C 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 

Error' Characters - 76 76 76 7C 7C 76 76 76 76 76 7C 

Press CANCl to return to setup menu. 
Press END to return to Functlon Selectlon menu. 

Press ENTER Icey to stilrt or stop the displaylng 0-1 datu" 

Figure 5-8. BSC Send Continuous Data 
Execution Frame 

This frame also shows: 

• 
• 

• 

• 

The pattern being sent. 

The number of received characters 
that do not match the pattern (~f 
Verify Received Data = Yes). 

The data being received (the last 
received byte is displayed 
video-reversed). 

The non-match characters (if 'ver­
ify received data' option was 
selected). 

RECEIVE CONTINUOUS DATA UTILITY 

The Receive Continuous Data utility 1S 
used to receive a continuous bit pat­
tern from the link, compare it to a 
stored pattern, and indicate if any 
errors are detected. This utility can 
also optionally wrap the pattern. 

The utility is selected by choosing 
Rece;ve Continuous Data from the SSC 
LINK ANALYSIS menu. 

To display a received pattern and to 
indicate an error, the Displaywriter 
must receive at least one pattern that 
corresponds to the pattern specified 
in the RECEIVE CONTINUOUS DATA menu. 
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Receive continuous Data setup 

Figure 5-9 shows the RECEIVE CONTIN­
UOUS DATA SETUP menu. 

ID g for the BSC 7-bit code set reads: 

a Receive 1 
Character 
Pattern 

1 = SYN Character 
2 = Alternating 

0/1 bits 
xx = Any valid bit 

pattern X'OO' to 
X'FE' (including 
party) 

esc L,nk Anulys;~ IMemory )(xxT 
L d;,~ �L .. lli .. :...!d=RE=AD""-Y ____ � _______ �~I ___ 1 

E8CDIC Modem Clock Modp.m Port 4 

RECEIVE· COIHINUOUS DATA 

YOUR POSSIBLE 
CHOICE CHOICES 

a RC'cE'ive Character Pattern 1 = SYN c".".e'." 
2 = AltC?rnDting 011 bits 
XX = Any vdlid bit pattern 

X'DO' to X'FE' 

b Wrap Rec~l ved Data 1 = Yes 

C Ver;'fy Oat,) 1 = Yes. 

Press CAHel to return to esc Llnlc Analysis menu. 

Pres~ END to return to Functl0n Selection menu. 
When 'f1nished wlth this menu, pres.s ENTER. 

Type ID letter to choose ITEM, press ENTER: II 

2 = No 

2 = No 

Figure 5-9. BSC Receive Continuous 
Data Setup Frame 

Use the following information to setup 
the Receive Continuous Data utility: 

• Yes is valid for Wrap Received 
Data only if a duplex facility is 
being used. 

• When Verify Data = No, the utility 
can be used to trace incoming 
activity from a remote machine 
when the remote machine is 
bidding. In this instance, the 
Displaywriter does not return a 
response for any received data. 

Receive Continuous Data Execution 

Press ENTER after the setup and the 
utility executes. Figure 5-10 shows 
the BSC Receive Continuous Data exe­
cution frame. The Modem Interface 
Status lines give the state of the 
modem interface signal. 

Note: If a CCITT interface is baing 
used, all EIA terms are replaced by 
CCITT numbers. 

Bse L1nk Analysls IRecelving Cont,nuOU5 Data IMemory xxxT 
L d;~klUll!.ION-L1IIE RECEIVE I _______ I~I ___ I 

EBCDIC Modem Clode Modpm Port 4 

TS 
DTR DSR RTS CTS RLSD RI TD RD SS DSRS • = On 

II = Ofi 
Chflractel'" Patte,-n - SYN characte,. Non-Mi'ltche!J - I 11' 

ReC4?1 ve Status 
Overrun errors DSR Dropouts Pari ty Errors 

0' 0 to' 
Recei ved Data 

32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 

32 32 32 32 32 33 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 

32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 

32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 

32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 
32 30 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 

Error Characters - 30 30 30 30 30 30 30 30 30 30 30 

Press CAtlCL to return to setup menu. 
Press END to return to Function Selectlon menu. 
Press EHTER key to start or stop the dlspluying of data. 

Figure 5-10. BSC Receive Continuous 
Data Execution Frame 

The following information is included 
in this frame: 

• 

• 

The pattern that was selected to 
be received. 

The number of receivad characters 
that do not match the pattern (if 
Verify Data = Yes). 

• The data being received (the last 
byte is displayed video-reversed). 

• The non-matched characters 
received (if there is a non-match 
and the 'verify data' option was 
selected). 

MEASU~E RTS/CTS DELAY UTILITY 

The Measure RTS/CTS Delay utility is 
used to determine if a modem is con­
figured for the proper RTS/CTS delay. 
To run this utility, select M~asu~e 
RTS/CTS Delay from the BSe LINK ANALY­
SIS menu. 

When DSR becomes active, the utility 
executes and the following frame dis­
plays (Figure 5-11). 

Note: If a CCITT interface is being 
used, all EIA terms are replace by 
CCITT numbers. The time delay is giv­
en in milliseconds. 
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BSC Link Anuly!:ois IMeDsur,"g Delay IMemory xxxT 
L d; •• kl.!W!llt1 � _______ �~I ___ I 
EBCDIC Modlfm Clock Modem Port 4 

DTR DSR RTS CTS RLSD RI TD RD SS DSRS 

RTS/CTS D"l.y 

XXXX ms 

Press CANCL to return to Bse L,nk Analysis menu. 

Press END to return to Function Selection menu. 

Press ENTER to r~peat the measurement. 

• = On 

" = Off 

Figure 5-11. Measuring RTS/CTS Delay 
Display 

SELECT SWITCHED NETWORK BACKUP/HALF 
SPEED UTILITY 

The Select Switched Network 
Backup/Half Speed utility is used to 
specify Switched Network Backup (SNBU) 
or Half Speed for utility execution. 

Note: Both Select Standby (55) and 
Data Signaling Rate Selector (DSRS) 
are the EIA tems for Select Switched 
Network Backup/Half Speed. 

esc Link Analysls IMemory xxxT 

wml.!l.....!!l:!kIREADY I~I---I 
EBCDIC Modem Clock Modem Port it 

SELECT SWITCHED NETWORK BACKUP/HALF SPEED 

YOUR POSSIBLE 

CHOICE CHOICES 

a Swi tched N£'twork Backup 1 = On 2 = Off 

b Half Sp .. ed I = On 2 = Of f 

Press CANCL to return to BSC Link Analysis menu. 

Press END to return to Function Selection menu. 
When finished with this menu, press ENTER. 

Type ID letter to choose ITEM, press ENTER: II 

Figure 5-12. SELECT SWITCHED NETWORK 
BACKUP/HALF SPEED Menu 

The options on this menu (Figure 5-12) 
are: 

• Switched Network Backup. Indi­
cates whether switched network 
backup is to be used. The default 
; s Off. 

• Half Speed. Indicates whether the 
modem is to operate at half speed. 
The default is Off. 

CONTROL MODEM INTERFACE UTILITY 

The Control Modem Interface utility is 
used to control and display the cur­
rent modem interface. This utility 
aids in diagnosing modem problems and 
modem interface problems. 

To run the utility, select Control 
Modem Interface from the BSC LINK 
ANALYSIS "enu. Figure 5-13 shows the 
CONTROL MODEM INTERFACE Menu. 

Enter the ID and either '1' (to turn 
the signal ON), or '2' (to turn the 
signal OFF). 

BSC Link Analysis IControlllng Modem Interface IMemory )()c)(T 

~I~I I I~I ___ I 
EBCDIC Modem Clock Modem Port 4 

CONTROL MODEM ItlTERFACE 

OTR DSR RTS CTS RLSD RI TO RO SS OSRS 

YOUR POSSIBLE 

.!..!! l.!Q! CHOICE ~ 

a Set OTR - OSR - 1 On 

b S"t RTS - CTS - 1 On 

Set TO - RD - 1 On 

Set S5 _ RLSD - 1 = On .. S .. t DSRS - RI - 1 = On 

Pre!:o~ CANCL to r£'turn to sse L,nk AnalY5is menu. 

Press END to return to Funct 1 on Select 1 on menu. 

Type ID letter to choose ITEM, press ENTER: II 

Off 

Off 

Off 

Off 

2 Off 

• = On 

" = Off 

Figure 5-13. CONTROL MODEM INTERFACE 
r'1enu 

DISPLAY ERROR LOG 

The Display Error Log utility is used 
to format and display error log data. 
To run the utility, select Display 
Error Log from the BSC LINK ANALYSIS 
menu. The system will then prompt for 
a Memory Record (dump) diskette(s). 

Error log data ;s presented in four 
different sections: 

1. 

2. 

3. 

4. 

BSC Session Description (see 
Figure 5-14) 

Operational Counters and Error 
Counters (see Figure 5-15) 

BSe Last Adapter Status (see 
Figure 5-17) 

BSC Error History Log (see 
Figure 5-16). 
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Session Description appears first. To 
scroll forward through the log, use 
the arrow down (,) key. To scroll 
backward, use the arrow up (+) key. 

Use the PRINT key to print any Error 
Log frame. 

Session Description 

Use Session Description information to 
verify that the session setup was cor­
rect at the time the Error History Log 
was recorded. 

ESC Link Analys1s IOlsplaying Error Log !Memory x)(xT 

1.....!!ll!!.1~L I-------I~I---I 
7-B,t 1200 Modem Port 4A Contlnuous Carrler 

SESSION DESCRIrTION 

~ .if! 
7-bit 2770 

~Fi'lc;l;ty 

.. ,," 
.!!.l.! Clocktng 
BriC 

S"litched ~ Backup 
No 

Modpm !.E.!:.!. 
Port 4A 

.!:Lll.t.~ 
No 

Yes 

Trilnspi'lrency 

Yes 
~a 
xx 

~.l2.!!!:~ ~~~~ Adapt!?,.. 

Yes Yes 

~~ 
25& 

SE"nd/Recei lie ~ 

Press CANCL to return to sse Link AnalY51s menu. 

Press EIlD to return to Functlon Seloctl0n menu. 

Press PRINT to print dl5plilY contents. 
Us-€> t and' keys to scroll through error Log. 

O,s,kette Unlt 

Character Set !!! 
xxx 

Figure 5-14. Sample Bse Session 
Description Frame 

Note: When Session Description is dis­
played, the Machine Configuration 
within memory is updated to match that 
display. 

The operational information in the Bse 
Session Description Frame includes: 

Code Set 
Protocol 
CPU Mode or not (yes/no) 
Primary (yes/no) 
Insert new line codes (yes/no) 
Transparency mode (yes/no) 
Send Format (Data Stream Type) 
Block size 
Terminal 1D 
Current character set ID if appli­
cable 

The modem information in the BSe Ses­
sion Description Frame includes: 

Type of Clocking 
Modem Port 
Continuous Carrier (yes/no) 
Answer Tone (yes/no) 
Network Facilities 
Switched Network Backup (yes/no) 
Half Speed (yes/no) 

sse Counters 

There are two types of counters. 
Operational counters are used to 
determine the relative health of tha 
communication network. Error counters 
are used to identify specific communi­
cation network problem areas. 

sse Llnk An.:.1YS1S IDn:,plaY1ng E,.,.,or Log IMemory )()()(T 
1....!!.UJ!.IR diskl I I~I ___ I 

COUNTERS 

xxxxx xxxxx 

£!..£~ 
XXXXX 

~Blockc; 

xxxxx 
!i&.§. Rec", vl"'d 
XXXXX 

~ 
XXXXX 

~ 
XXXXX 

~~ 
xxxxx 

~ 
xxxxx 

£!..§. Dropout 5 
xxx XX 

Press CANCL to return to BSe Llnk Analysls menu. 

Press END to return to Functl0n Selectlon menu • 
Pres!» PRINT to p,.;nt dlsplay contents. 

UsP t and ~ keys to scroll through Error Log. 

Figure 5-15. BSC Counters Frame 

The BSC counters are shown in 
Figure 5-15. The two BSC operational 
counters are: 

• 

• 

Text Block Received. Counts good 
text blocks that have been 
received by the Displaywrjter. 
The count is updated whenever a 
text block is received with valid 
CRC characters. 

Text Blocks Sent. Counts good 
text blocks that have been sent by 
the Displaywriter. The count is 
updated whenever a valid positive 
response is received for a text 
block. 

There are nine BSC error counters. 
These counters are divided between 
reciving data counters and sending 
data counters. The five used when 
receiving data are: 

• CRC Errors. 
detected 

Counts CRC errors 

• Overruns. Overrun errors detected 
by the communication adapter 

• 

• 

Aborts. Number of aborted data 
blocks received 

Invalid Blocks. Counts received 
blocks that do not conform to the 
BSe protocol (invalid control 
characters, for example) 
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• Parity Errors. Parity errors 
detected by the communications 
adapter. 

The four BSC counters used when send­
ing data are: 

• NAKs Received. NAKs received for 
valid transmitted text blocks 

• Underruns. Underrun errors 
detected by the communication 
adapter 

• Received Timeouts. Receive time­
outs that have occurred for both 
text and control blocks 

• CTS Dropouts. Unexpected CTS 
dropouts. 

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

BSC Error History Log 

The BSC Error History log provides a 
history of the last errors that have 
been detected. The log is used to 
analyze modem interface problems, 
adapter problems, protocol 
incompatabilities and link problems. 

Two bytes of information are recorded 
for each error. The first byte 
represents the error type; the second 
byte provides additional information. 

sse Llnk Analys1s IDlsplaying Error Log IHemory )()(xT 

.L.!!.U..!!.1!.....!1ll!l.1 I I~I---I 

ERROR HISTORY LOG 
125 125 

~heg ~.ull!ll!llll!ll!!!! 
Inv~Ud Control ______ 13 
106 Dropout ______ _ Off Off On On Off On Off Off 
10' Dropout ______ _ Off Off On On Off On Off Off 
106 Stuck High _____ _ Off Off On On Off Off On Off 
Slave Abort Recel ved ___ _ ACKO 
Master Abort Sent ____ _ ACKO 
Master Abort Rec(O;v~d ___ _ ETa 
Slave Abort Recei ved ___ _ ACKI 
Transml t Fa,lure _____ _ ACKI 
BID Fa; lure -:--' _____ _ HAK 
D; sconnect Timeout Of4 Off On On Off On On On 
107 Dropout Off Off Off Off Doff On On Off 

-End of Log-
p',.eSo5 CANel to return to Ise Llnk Analysi~ menu. 
Press END to return to Function Sclectl0n ml.>MU. 
Press PRINT to p,.,nt display contents. 
U~e t and' keys to scroll through Error Log-

Figure 5-16. Sample BSC Errory Histo­
ry log Frame 

The possible errors recorded in the 
BSC Error log are: 

• 
• 

Parity Error 

Invalid Control (Invalid Control 
Character) 

• 
• 

• 

• 

• 

• 
• 
• 

• 

Bid Failure 

Master Abort Sent (Master EOT 
Aborts Sent) 

Master Abort Received (Master EOT 
Abort Received) 

Slave Abort Sent (Slave EOT Aborts 
Sent) 

Slave Abort Received (Slave EOT 
Aborts Received) 

Transmit Failure 

Disconnect Timeout 

DSR Dropout (Unexpected DSR Drop­
out) 

CTS Dropout (Unexpected CTS Drop­
out) 

• RLSD Dropout (Unexpected RLSD 
Dropout) 

• CTS stuck High. 

The information provided in the second 
byte depends upon the type of error. 

PARITY ERROR: If the error is a parity 
error, the second byte is the 
hexadecimal representation of the 
character, minus the parity bit. 

INVALID CONTROL CHARACTER: If the 
error is an Invalid Control Character, 
the second byte contains the 
hexadecimal representation of the 
invalid control character. 

BID FAILURE: If the error is a Bid 
Failure the second byte contains the 
last control character receivad . 
Those possible are: 

• Null. Nothing received 

• NAK 

• ACK1. Wrong ACK response received 

• EOT 

• DISC 

• ENQ. Remote trying to bid 

MASTER ABORT SENT: If the error is a 
Master Abort Sent the second byte con­
tains the last control character 
received by the Displaywriter. Those 
possible are: 

• 

• 

NAK. Received after fifteenth 
transmit attempt 

Null. Fifteen ENQs transmitted to 
solicit a response to a block of 
text without obtaining a response 
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• ACKO/ACK1. Wrong ACK response to 
a block of text received after 
fifteen ENQ requests. 

SLAVE ABORT SENT: If the error is 
Slave Abort Sent, the second byte con­
tains the last control character 
received by the Displaywriter. 

HASTER ABORT RECEIVED: If the error is 
a Master Abort Received, the second 
byte contains information identifying 
the last control character sent. 
Those possible are: 

• 
• 

ETX 

ENQ 

• TTD 

• ETB 

SLAVE ABORT RECEIVED: If the error is 
a Slave Abort Received, the second 
byte contains information identifying 
the last control character sent by the 
Displaywriter. Those possible are: 

• 
• 

NAK 

ACKO 

• ACKl 

• WACK 

DSR, CTS, RLSD, DISCONNECT TIMEOUT, OR 
TRANSMIT FAILURE: If the error is a 
DSR Dropout, unexpected CTS Dropout, 
unexpected RLSD Dropout, Disconnect 
Timeout Error, or Transmit Failure the 
second byte contains additional hard­
ware status information. 

BSC Last Adapter Status 

The Bse Last Adapter Status contains 
the last adapter status recorded by 
the BSC software. Figure 5-17 shows 
how the BSC last adapter status dis­
plays. 

BSC Llnk Analysis IO;splaYlng Er ... or Log IHemory xxxT 

~IR di.kl I------I~I ___ I 
LAST ADAPTER STATUS 

RI RI 
!!L.!!l!. ~ DTR Qll 11 ~ £!! RLSD 
Of-! Of-! On On Of-! Off Off On 

~!..£.g£ 
11110011 

Status W.a 
10000111 

Press CANCL to return to sse L,nk Ani)lys;s menu. 
Press END to return to Functl0n Selectlon mpnu. 

Press PRINT to prlnt d;splay contents. 
Use t und , keys to scroll through Error log. 

Figure 5-17. Sample BSC Last Adapter 
Status Display 

Note: If a CCITT interface is belng 
used, all EIA terms are repl~ced by 
CCITT numbers. 

status Register 1 is decoded and dis­
played on the screen. A discription 
of the bits in status registers 2 and 
3 are shown in Figure 5-18. 

Status Register 2 

· ...... 1 --> Programmable Timer 
Enabled 

• •••.. 1 . --> Wrap Test 
Data = MARK 

· .... 1 .. --> Test Control Status 
· ... 1 ... --> Modam Interrupt 

Pending 
· .. 1 .... --> Modem Interrupts 

Enabled 
· . 1 .•... --> 1"1odem status Available 

(Port a) 
• 0 •••••• --> Programmable Timer 

IRQ Pending 
1 ....... --> Received 

Data = MARK 

status Register 3 

· ...... 1 --> 
...... 1. --> 
..... 1 .. --> 
.... 1 ... --> 
... 1 .... --> 
· .1 . . . .. --> 
.1. . . . .. --> 
1. . . . . .. --> 

Transmit Ready 
Receive Ready 
Transmit Empty 
Parity Error 
Overrun Error 
Reserved 
SYNC Detect 
DSR 

Figure 5-18. Bit Discriptions for 
Status Registers 2 and 3 
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ssc Link Analysis 1f'1e:mory xxxT 
.b...!!.m�!....!!.lli� _____________ I~I ___ I 

a Seilrch Byte 

b Di splilY Mode 

DISPI.cAY TRACE 

YOUR POSSIBLE 

.£!:!Qln £!!.Q.l£ll 

I = None 
xx = Any valid bit p-attern 

X'OO' to X'FFt 

1 = Character 

2 = Hex 

Press CANCL to return to BSC Link Anilly~is menu. 
Press END to return to Function Selection menu. 

When 'Hnished with thi& me"u, press ENTER. 
Type ID letter to choose ITEM, pres& EAHER: II 

Figure 5-19. DISPLAY TRACE SETUP MENU 

BSC TRACE UTILITY 

The BSC Trace is a record (approxi­
mately 1675 byte~ in length) of 
recently sent/received data and modem 
status information. The BSC Trace 
(see Figure 5-19) provides an exact 
picture of the data stream as it 
appears on the link. Use the trace to 
diagnose procadural errors and incom­
patibilities. 

The BSC Trace defaults to On when a 
session is established. To obtain the 
trace data, a memory record must be 
performed. For further memory record 
procedures, refer to the Displaywriter 
System Product Support Manual. 

Figure 5-19 shows the BSe Trace modes 
for scrolling trace data. These modes 
are: 

• Normal Mode. Scrolls all data, 
from the oldest to the latest 
entry. 

• Search Mode. Scrolls for a search 
byte. Trace~ data is searched from 
the oldest entry to the latest 
entry. Whenever the search byte 
is detected, the trace is dis­
played, starting with that byte. 

The utility also allows two modes of 
displaying the data: 

• 

• 

Character Mode. Displays all 
alpha characters (52 graphics) as 
alpha characters and two spaces, 
spaces as three spaces, and all 
other cod. points by their hex 
representation and a space. 

Hex Mode. Displays all code 
points by their hex representation 
and a space. 

SSC Display Trace Execution 

Press ENTER after the setup and the 
trace displays ( Figure 5-20 ). 

8SC L,nk An~lys,s IOlsplay,ng r,..ace I Memor-y xxxT 
L.W..!!.I~I I-_____ I~I ___ I 

~~ 
None 

49 
t h for mat 48 F2 FS F6 b Y t .. 

b 1 0 c k 50 ; ; 50 use d 48 IE 15 15 N 

the t, for all 

to come to the ld 
o f IE THE I R 16 A6 SF 16 FF 32 2D FF 

R 32 02 r sferred and selected 

IE c cat 1 

rdw e stat 
; n 32 32 t olE the 

b u f fer 48 S 

f eat 

P 1 
11m 0 

• 1 

t 0 

inc 1 u d edt 0 IE; n d 1 cat e 

Press CAUCL to return to !":letup menu. 
Press END to retu,..n to Funct10n Seloction menu. 

Press PRINT to prlnt d,splay contents. 

Us.e t ilnd l keys. to scroll th,..ough Trace. 

Figure 5-20. Sample BSC Display Trace 

When the Trace Display appears, tha 
oldest data in the trace is displayed 
first. 

• All sent data is preceded by an 
US" in the first column. 

• 

• 

All received data is preceded by 
an "R". 

All modem status information is 
represented in hex, underscored, 
and followed by a space. Func­
tional status is represented by 
X'F " and error status is repres­
ent;d by X'E '. (Although not 
necessarily an error, a DSR drop­
out is indicated as an error.) 
Some of the Functional status 
codes and errors are: 

X'Fl' = RI-P4/4a translstion 
X'F2' = RI-P4b transistion 
X'F3' = DSR translstion to 
active state 
X,EO' = Unexpected RLSD tran­
sition to non-active state 
X'El' = Parity Error 
X'E2' = Unexpected CTS transi­
tion to non-active state 
X'E4' = DSR transition to 
non-active state 
X'ES' = Overrun error 

When error status information is dis­
played, it is followed by a second 
byte that identifies the cause of the 
error. Figure 5-21 shows what the bit 
settings for this second byte 
indicate. 

Figure 5-20 is a line trace example 
when no search byte has been 
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BITS 
7 6 5 4 3 2 1 0 

~: 
0 = Receive Line Signal Detect ON 
1 = RLSD OFF 
0 = Clear to Send ON 
1 = CTS OFF 
0 = Request to Send ON 
1 = RTS OFF 

> 0 = Test Indicator ON 
1 = TI OFF 

> 0 = Data Set Ready ON 
1 = DSR OFF 

> 0 = Data Terminal Ready ON 
1 = DTR OFF 

> 0 = Ring Indicator, Port 4b ON 
1 = RI-P4b OFF 

> 0 = Ring Indicator, Port 4/4a ON 
1 = RI, P4/4a OFF 

Figure 5-21. BSC Trace Status Byte 

specified. The example message was 
received by the Displaywriter. 

Note: For Media Image data, the Dis­
play Trace shows only BSC protocol and 
status information. All other data is 
replaced by underscores. 

All data transferred and selected com­
munication feature hardware status 
information is placed into the trace 
buffer. Figure 5-22 is a line trace 
example when a search byte has been 
specified. Note that in this mode, 
line 24 is a prompt for locating the 
next occurrence of the search byte. 

esc Llnk Analy~is ID1!tplaYlng TrDce IMemory xxxT 

~!~! !-------!~!---I 

R 32 S2 27 T T h ; ~ ; 5 

S P N o L T P B S C 

d e 
L , 

o f 
M 0 n ; 

L ; 

the 
tor 

48 IE 27 61 T h e S P N D L T P B S C 

Hot ; s u 5 e d 

d ; n d; a 9 60 IE n n 9 '" 0 d 
_t f pro b I ~ 6B 0 S R 
put ~ 6B h. n d ~ h • k 60 IE; n 9 
b 6B I; n k p b I 
; nco m pot ; b ; 1 ; t ; e s 68 

edu,."l probl 
d • t. t 26 36 44 FF 32 20 FF 

S 32 32 10 70 FF 

Press END to return to Function Selection menu. 
Press PRIIIY to pr-,nt dlsplay contents. 
Use t nnd J keys to scroll through Trace. 

Pres!, Er~TER to of, nd the next ~GI')"ch bytp. 

6B 
• n d 
4B 

a ; 

IE P 
A I 

Figure 5-22. Sample BSC Display Trace 
(Search Mode) 

BSC CHANGE LINK DESCRIPTION UTILITY 

Note: Session Description may change 
automatically when displaying Error 
Log. 

The Change Link Description utility is 
used to change the BSC link 
description temporarily or 
permanently. To select this utility, 
choose Ch~nge Link D~=cription from 
the SSC LINK ANALYSIS menu. The 
CHANGE LINK DESCRIPTION menu 
(Figure 5-23) appears. 

Ise Link Anillys;s IChg DeosCt"lpt;on IMemory xxxT 
~!R d,.k!READY ! !~! ___ I 
EBCDIC Hodeom Clock Hodem Port 4 

CHANGE LINK DESCRIPTION 

YOUR POSSIBLE 

J<l!.Q!g CHOICES 

Cod" Set I = EBCDIC 2 = 7-8; t 
a;t Clock;ng 1 = 8u~; "eo!.!. Much; ne Clock 

2 = Modem Clock 
c Hod.m Port 1 = Port 4 2 = Por-t itA 3 = Port 48 

d C~nt 1 nuous Carr 1 £or 
.. Answer Tone Generation 

f Interface Status 

9 Store L;nl: Descr,ptl0n 

I = Y"s 
1 = Ye5 

I = EIA 

1 = Yes 

Press CAMel to return to ase L,nk Anillys;s menu. 
,,..5$ END to retu,.n to Function Selectlon menu. 
When finished with this menu, P""S$ ENTER. 

Typ. ID I"ttor to choo~" ITEM. pr."" ENTER: a 

2 = No 
2 = No 

2 = CelTT 

2 = tlo 

Figure 5-23. BSC CHANGE LINK 
DESCRIPTION foienu 

The utility options are: 

• Code Set. Specifies the code set 
to be used. The default is 1, 
EBCDIC. 

• Bit Clocking. Specifies either 
business machine or modem 
clocking. 
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• 

• 

• 

• 

• 

The default is g, Modem Clock. 

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

Continuous Carrier. Indicates 
whether the communications utili­
ties are duplex. The default is 
~, No. 

Answer Tone Generation. Indicates 
whether an answer tone is gener­
ated. The default is g, No. 

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

Store Link Description. Specifies 
whether changes made here are to 
be temporary or stored on the 
diskette. The default is g, No. 

WRAP MODEM UTILITY 

The Wrap Modem utility is used to test 
modems that support modem wrap and to 
test any point from which transmitted 
data can be wrapped back. To select 
this utility choose Wrap Hod~m from 
the BSC LINK ANALYSIS menu; the WRAP 
MODEM SETUP menu (Figure 5-24) 
appears. 

Wrap Modem setup 

The options on the WRAP MODEM SETUP 
menu are: 

• 

• 

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

Wrap to remote modem. Controls 
the state of the test signal and 
allows remote modems and 
Displaywriters to be tested by a 
modem wrap. If Yes is specified, 
the utility will-nQt turn the test 
signal on. If No is specified, 
the utility will turn the test 
signal on. 

Note: In some cases the remote modem 
must be set up for the remote wrap at 
the remote location. If the local 
modem does not support the test 

signal, this parameter has no effect 
upon it. The modem then must be con­
trolled by its switches. 

BSC Link Analysis I IMemory xxxT 
.b....!lliJ:.1~I=RE=AD~Y ____ I ______ I~I--_1 

EBCDIC Modem Clock Mod~m Port 4 

a Mode 

b Wrap to Remote Modem 

WRAP MODEM 

YOUR POSSIBLE 
CHOICE CHOICES 

1 ::. One wrilp 
2 = Cont 1 nuous 
3 : Cont 1 nuous-st op on error 

1 = Yes 

2 = No 

Press CANCl to return to BSe L'ntc Anulys;s menu .. 

Press END to return to Function Selection menu. 
l-Jhen fln;shed .. nth thl& menu, pr-ess ENTER. 

Type 10 letter to choose ITEM, press ENTER: II 

Figure 5-24. WRAP MODEM SETUP Menu 

Wr~p Modem Execution 

Press Enter after setup and the utili­
ty executes. The Wrap Modem Display 
Frame appears (Figure 5-25) 

sse Link Analysl& IWrapPlng Modem IMemory xxxT 

~1.L!!ir..!dON-LlNE SEIID � ______ �~I--_I 
EBCDIC t10dem Clock Modem Port 4 

WRAP MODEM 

DTR DSR RTS CTS RLSD RI TD RD SS DSRS 

Mode - Cont 1 nuou!t 

Fa' lu"e~ d~tected -
Number of wraps. - 10 

Rece; ved Data 

Press CANCL. to I"'f.'turn to setup menu. 

Press EUD to return to Functl0n Selection menu. 

Press ENTER key to start or stop the dlsplaying of data. 

• = On 

II = Off 

Figure 5-25. Wrap Modem Display Frame 

If a CCITT interface is being used, 
all EIA terms are replaced by CClTT 
numbers. 
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CHAPTER 6. 3270 DATA STREAM COMPATIBILITV FEATURE 

3270 DATA STREAM COMPATIBlITV FEATURE 
OVERVIEW 

The IBM Displaywriter System 3270 Data 
Stream Compatibility (3270 DSC) fea­
ture program (IBM licensed Program 
5608-SR6) enables the Displaywriter to 
communicate with an IBM host which 
uses IBM- and customer-written 3270 
application programs. This feature 
enables the Displaywrter to appear to 
a host as an IBM 3274 Model 51C Con­
troller with an IBM 3278 Display Model 
2 or 4. IBM 5218 or 5228 Printwheel 
Printers attached to an IBM 
Displaywriter appear to the host as an 
IBM 3287 Printer Model 1 or 2. 

The Displaywriter can exchange data to 
perform many applications with the 
3270 DSC feature licensed program. 
Examples include: 

• Inquiry and Update. Part of a 
displayed record can be modified 
by the 3270 DSC feature operator. 

• 

• 

• 

Data Entry. Data keyed at the 
Displaywriter using the 3270 DSC 
feature is sent to the host. 

Personal Computing. Personal com­
puting is the use of the host com­
puter by non-data processing 
professionals. The Displaywriter 
operator performs 
end-user-oriented applications 
with the 3270 DSC feature. 

Program Development. A 
Displaywriter can be used to cre­
ate, compile, test and update pro­
grams using application 
development facilities of the IBM 
host system. 

• Data Processing and Word Process­
ing. The 3270 DSC feature opera­
tor can store information from the 
display screens on a diskette as 
pages of a document. 

The IBM Displaywriter can be attached 
to such hosts as the IBM System 370, 
the IBM 4300 Processors, and the IBM 
3031/3032/3033/3081. 

The 3270 DSC feature communicates in a 
SNA/SDlC network. Data can be sent 
and received over switched or non­
switched lines. The 3270 DSC feature 
operates only in half-duplex. Con­
nections may be point-to-point or 
multipoint. Figure 6-1 is an example 
of a communication link utiliz{ng 
Displaywriter 3270 DSC feature. 

The 3270 DSC feature is on a 
Displaywriter feature program 

:\~\"", Switched (Non.switched 
POint· to· Point Point-to.Point 
(up to 4800 (up to 9600 

". _ BPSI BPSI 

{Ii' 
~~~,~ 

1, \ 0'·--~ ( ~~~~~:I~U::grammed \ ' i, IBM System/370 

,', Y .,'" SJ' 4300 Processors .- ~i) :~f1 ',-" 3031,3032,3033,3081, "'---'J.) J.i ,---,-, 

Figure 6-1. 3270 DSC Feature 
Communciation Link 
(Point-to-Point) 

diskette. IBM will periodically dis­
tribute maintenance updates for this 
feature. 

3270 DSC FEATURE E1UIPN~NT REqUIRE­
t1ENTS 

In addition to the licensed program, 
the following equipment is required 
for Synchronous Data Link Communi­
cations (SDlC): 

1. A modem. The modem must be capa­
ble of half duplex or duplex oper­
ation and synchronous data 
transmission. An external modem 
is attached to the Displaywriter 
by a 3.8 meter (12.5 foot) cable. 
The Displaywriter can support as 
many as two external modems. The 
modems are menu selected through 
the licensed program. Only one 
modem can be active at one time. 

2. A communications adapter. The 
adapter provides both an Electron­
ics Industry Association (EIA) 
RS-232C compatible interface and 
an internal modem interface. The 
EIA interface is required for 
operation with any external modem. 

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

4. A minimum processor storage (memo­
ry) size. The minimum for the 
3270 DSC Feature is 256K (Model 
A04). 

5. A workstation equipped to support 
the Bright Function display. 

6. A B-Level system card (66-line 
processor card) 

3270 FEATURES NOT SUPPORTED BY 3270 
DSC FEATURE 

The following 3270 Information Display 
System features and capabilities are 
not supported by Displaywriter the 
3270 DSC feature: 

• Attachment of more than one emu­
lated display 

• Binary Synchronous Communications 

• 

• 

Emulation of IBM 3278 Display Mod­
els 1, 3, or 5 

loop controlled by IBM 8100 or IBM 
4331 Processors 

• Attachment to local or Remote 
R-Loop 

• 
• 
• 
• 
• 

• 

• 

Magnetic Stripe Reader 

Mono/Case Switch 

Selector Pen 

Extended Data Stream 

All IBM 3278 Keyboard Types, 
except 3278 87-Key EBCDIC type­
writer keyboard 

Certain IBM 3278 Keys (Normal/Test 
Switch, Alternate Cursor, Click, 
Ident, Cursor Blink, Extended 
Function Keys, Test Request) 

Certain IBM printer capabilities 
(see IBM Displaywriter 3270 Emu­
lation General Information Manual. 

COMMUNICATIONS ADAPTER CARD 3270 OPER­
ATION 

The communications adapter can operate 
at speeds up to 9600 bits per second 
(bps) on a leased line and 4800 bps on 
a switched line. Leased and switched 
lines are required to operate at 1200 
bps with internal (DTE) clocking. 

During a SDLC session the adapter does 
the following things: 

• 
• 

• 
• 

Generates and recognizes flags 

Performs Cyclic Redundancy Check­
ing (CRC) 

Performs the DMA function 

Performs zero-bit-insertion and 
deletion 

• Performs Idle detection 

• Performs Abort detection 

• Performs address compare on 
receive 

• 

• 
• 
• 

Detects DMA overrun and under run 
errors 

Detects framing errors 

Detects Clear-To-Send errors 

Detects Receive-Interrupt-Overrun 

3270 DSC FEATURE COMMUNICATION LINE 
SPEED REQUIREMENTS 

The 3270 DSC feature supports line 
speeds up to 9600 bps. A half speed 
option is also supported by this pro­
gram. 

SYNCHRONOUS DATA LINK CONTROL 

The Displaywriter 3270 DSC feature 
uses SOLC for data transmission. SOLC 
is a discipline for serial-by-bit 
information transfer over a data com­
munication channel. Transmission 
exchanges may be duplex or half 
duplex. The communication channel may 
be point-to-point or mUltipoint. 

SDLe TRANSMISSION FRAME 

All SOLC transmission frames have the 
same format. Each frame is made up 
of: 

• A beginning flag (F) that indi­
cates the beginning of the frame. 

• 

• 

• 

• 

An address (A) field that identi­
fies the secondary station that is 
sending (or is to receive) the 
frame 

A control (C) field that specifies 
the purpose of the particular 
frame 

An optional information (I) field 
that contains information data 

A frame check sequence (FCS) field 
that enables the receiving station 
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to check the transmission accuracy 
of the frame 

• An ending flag (F) that signals 
the end of the frame. 

For further explanation of SDlC proto­
col see the IBM Systems Network Archi­
tecture Handbook Customer Service 
Division. 

Figure 6-2 shows the SDlC transmission 
frame. 

Information Field 

THO , THl I DAF lOAF I SNF 

Transmission 
Header 
15 bytes I 

RHO 

Request/Response 
Header 
(3 bytes) 

Request/Response 
Header 
(O·n bytes) 

14------____ Path Information Unit --______ --------+1 

Figure 6-2. SDlC Transmission Frame 

ABBREV. COMMAND DEFINITION 

SYSTEMS NETWORK ARCHITECTURE 

3270 DSC feature communication must 
occur in an IBM Systems Network Archi­
tecture (SNA) environment. A 
Displaywriter using the 3270 DSC fea­
ture will always appear as a cluster 
controller supporting Physical Unit 
(PU) Type 2. It will use a Trans­
mission Subsystem (TS) Profile 3 with 
a Format Identifier 2 (FID2) type 
Transmission Header, a Function Man­
agement (FM) Profil~ 3 (without FM 
headers), and a Logical Unit Type 2. 
Optional attached printers will appear 
as Logical Unit Type 1 or 3. 

For a description of SNA see the IBM 
Systems NehoJork Archi tecture HandboOk 
Customer Service Division. 

SDLC COMMANDS SUPPORTED BY THE 3270 
DSC FEATURE 

In SDlC, a transmission frame that is 
received by a secondary station is a 
command. Figure 6-3 lists and 
describes the SDlC commands supported 
in 3270 DSC feature communications. 

RR Receive Ready Supervisory polling frame valid in NRM only 

RNR Receive Not Supervisory polling frame valid in NRM only 
Ready 

DISC Disconnect Unnumbered mode setting frame that signals a 
logical disconnect, and if appropriate, 
performs a physical disconnect of the link. 

SNRM Set Normal Unnumbered mode setting frame that places 
Response Mode the secondary station into NRM. Valid in 

both NRM and NDM. 

TEST Test Unnumbered frame used to solicit a TEST 
response including an optional information 
field. 

XID Exchange Station Unnumbered frame used to solicit an XIO 
Identification response wich provides station identification 

of the addressed secondary station. Valid 
in both NRM and MDM. 

I-frame Information A numbered frame containing information data 

Figure 6-3. SDlC Commands supported by 3270 DSC Feature 
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SDLC RESPONSES SUPPORTED BY THE 3270 
DSC FEATURE 

frame is a response. Figure 6-4 lists 
and describes the SDLC responses sup­
ported in 3270 DSC feature communi­
cations. In SDLC, when a transmission frame is 

received by a primary station the 

ABBREV. RESPONSE NAME DEFINITION 

RR Receive Ready Supervisory response frame valid in NRM only 

RNR Receive Not Supervisory response frame valid in NRM only 
Ready 

UA Unnumbered Unnumbered frame that signals acceptance of 
Acknowledgment of SNRf1 or DISC command received by the 

secondary station 

DM Disconnected Unnumbered frame sent by the secondary 
Mode station to s1gnal that the secondary 1 s in 

disconnected mode. 

FRMR Frame Reject Unnumbered frame sent b').l the secondary 
station to signal that the secondary detected 
a problem in a frame received with a valid 
FCS. Types of FR~1R supported are: 

Type 01. Invalid or non-implemented command 
received. 

Type 03. Invalid I-frame attached to 
command received. 

Type 08. The received (NR) sequence count 
is out of range. 

TEST Test Unnumbered frame used by the secondary 
station to echo the primary's TEST command 
frame, including any attached information. 
Val i d in both NRM and NOi1. 

I-frame Information A numbered frame containing information data 

XID Exchange Station Unnumbered frame us~d to respond to the 
Identification secondary station's identification. Valid 

in both NRM and NDM. 

Figure 6-4. SDlC Responses Supported by 3270 DSC Feature 

SNA COMMANDS SUPPORTED BY THE 3270 DSC 
FEATURE 

In SNA a command is any field set in 
the transmission header (TH), request 

header (RH), or portions of a request 
unit, that initiates an action. 
Figure 6-5 lists and describes the SMA 
commands supported in 3270 DSC commu­
nication. 

6-4 IBM Displaywriter Communications Service Manual 



COMMAND COMMAND NAME DEFINITION 
ABBREV. 

-
ACTLU Activate Logical Requests session activation between SSCP 

Unit and SLU. -_ ... - .. ---.. __ ._------
ACTPU Activate Requests session activation between the SSCP 

Physical Unit and the SPU. 

BID Bid Used by the bidder to request permission to 
initiate a bracket. 

Bind Bind Session Used to activate a session betL-!een LUs. 

CANCEL Cancel Sent by an LU to terminate a partially sent 
chain of FM data requests. 

CHASE Chase Sent by the primary logical unit to be sure all 
outstanding responses have been received. 

CLEAR Clear Is sent by the primary session control to reset 
the data traffic subtrees and F~lSs in the pri-
mary, secondary and boundary function. 

DACTLU Deactivate Is sent from a SSCP to a SLU to end the 
Logical Unit session. 

DACTPU Deactivate Is sent to end the session betltJeen SSCP and 
Physical Unit the SPU. 

Lustat Logical Unit Used by one LU to send information to its 
Status session par·tner. 

NOTIFY Notify Sent after a valid ACTlU has been received or 
whenever a pot..Jer On/Off status change. 

RECFMS Record Formatted This is the format of the Status Information 
Maintentance Counters sent from a SPU to the SSCP L'Jhen the 
Statistics SSCP requests an Error log, or on an overflolfJ. 

REQ- Request Sent by the SPU to request the host to deacti-
DISCONT Discontact vate all of the secondary SNA/SDlC sessions, 

and, (on a nonswitched connection only) repoll 
the secondary with a SNRi1 command. 

REQMS Request Mainte- Requests the SPU to transmit maintenance 
nance Statistics statistics for the resource indicated by 

the network address. 

RTR Ready To Sent by the secondary logical unit to notify 
Receive the primary logical unit that the printer 

session is now ready to receive. 

SDT Start Data Is sent by primary session control to complete 
Traffic a Data Traffic Recovery or initialization 

sequence. 

SHUTC Shutdown Sent by the secondary to indicate that it is in 
Complete the shutdown state (quiesced). 

SHUTD Shutdown Sent from the primary to request that the 
secondary enter the shutdown state (quiesced) 
as soon as convenient. 

Signal Signal Permits an expedited signal to be sent regard-
less of the status of the normal flm'J. 

Unbind Unbind Session Is sent from the PlU to the SlU to end a 
session between them. 

Figure 6-5. SNA Commands Supported by 3270 DSC Feature 
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SNA RESPONSES SUPPORTED BY 3270 DSC 
FEATURE 

In SNA a response is a message unit 
that acknowledges receipt of a 
request. The response consists of a 
response header (RH), and sometimes a 
response unit (RU), or both. There 
are three types of SNA responses sup­
ported in 3270 DSC feature 
communications: 

• Positive Response (+RSP) 

• Negative Response (-RSP) 

• Isolated Pacing Response (IRP) 

IRP is used by the Primary Logical 
Unit and/or the Secondary Logical Unit 
to send a pacing response when a 
response to a request is not pending. 

See the IBM Systems Network Arch, '~ec­
ture Handbook Customer Service Divi­
sion, for a description of the 
Response Headers. 

3270 OPERATIONS 

This section describes how to perform 
basic communication tasks when using 
the IBM Displaywriter 3270 DSC Feature 
licensed program. The functions of 
the 3270 DSC Feature keyboard, the 
TASK SELECTION menu sequences, the 
PROGRAM DISKETTE TASK menu sequences 
and the 3270 DSC feature communication 
session are described. 

This is not a complete operator's man­
ual. If further information is 
needed, refer to the IBM Displaywriter 
3270 Data Stream Compatibility Feature 
Lic~nsed Program Feature Operator's 
Guide., 

KEYBOARD OPERATION 

The following section describes the 
operation of the workstation control 
keys and the function keys for 3270 
DSC feature mode. Also shown, is the 
3270 basic keyboard layout. 

3270 DSC FEATURE FUNCTION KEYS 

The following keys are used in 3270 
DSC Feature mode and function differ­
ently than in regular operating mode. 
The numbers in Figure 6-6 reference 
these keys. 

1 PF Select. Press PF Select 
along with the PF keys to 
transfer operator input to the 
application program. 

2 

3 

5 

6 

7 

8 

9 

10-21 

22 

Save. Causes the screen to be 
stored in a document on a 
diskette. 

System Request (ALT + ATTN). 
Tells the application code 
that the Displaywriter 3270 
DSC feature operator wants to 
establish or end a session 
with the application program. 

Attention (ATTN). Tells the 
host program that the 3270 DSC 
feature wants to send some­
thing. This is accomplished 
by sending the host a. SNA com­
mand. 

Cursor Select (CURSR SEL). 
Used to select fields as an 
alternative to Selector Pen. 

Clear (ALT + CURSR SEL). 
Erases the screen and notifies 
the application program. 

Erase End of Field (ERASE 
EOF). Erases from the cursor 
location to the end of the 
field. 

Erase input (ALT + ERASE EOF). 
Erases all unprotected data on 
the screen. 

Print. Used to print the 
screen. 

Program Function. Pressed 
along with PF Select to trans­
fer operator input to the 
application program for proc­
ess. 

Back Tab. Moves the cursor 
back to the beginning of the 
current or previous unpro­
tected field. 

23 Insert Key. Allows characters 
to be inserted at the current 
cursor position. 

24 

25-31 

32 

33 

Delete. Deletes the character 
at the current cursor 
position. 

Program Functi~n. Pressed 
along with PF Select, trans­
fers operator input to the 
application program for proc­
essing. 

Duplicate (DUP). Used to 
duplicate information in a 
field. 

Field Mark. Used on an unfor­
matted screen to define the 
end of a field. 
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Figure 6-6. 3270 DSC Feature Basic Keyboard 

34 

3S 

36 

37 

38 

39-40 

41 

42-43 

Program Access 2 (PA2). Tells 
the application program that 
PA2 has been pressed. 

Program Function. Pressed 
along with PF select, trans­
fers operator input to the 
application program for proc­
essing. 

Reset. Restores the keyboard 
after input inhibited, or to 
end Insert Mode. 

Program Function 24 (PF24). 
Pressed along with PF Select, 
transfers operator input to 
the application program for 
processing. 

Device Cancel. Cancels an 
unsuccessful Save or print 
operation. 

Program Function. Pressed 
along with PF select, trans­
fers operator input to the 
application program for proc­
essing. 

Program Access 1 (PAl). Tells 
the application program that 
PAl has been pressed. 

Program Function. pressed 
along with PF select, trans­
fers operator input to the 
application program for proc­
essing. 

44 Cursor Right Double Speed.· 
Moves the cursor to the right 
two locations at a time. 

4S 

46 

Cursor Left Double Speed. 
Moves the cursor to the left 
two spaces at a time. 

Home. Moves the cursor to the 
first unprotected location in 
the display buffer. 

3270 DSC FEATURE OPERATING HODE 

Perform the following steps to enter 
the 3270 DSC Feature Mode: 

1. Turn Displaywriter power ON. 

2. Load Volume 01 of Textpack 4 pro­
gram diskette; the TASK SELECTION 
menu displays. 

3. Remove the Textpack 4 diskette 
when the TASK SELECTION menu dis­
plays. (Omi t thi s step if you 
have combined the Textpack 4 and 
3270 DSC Feature diskettes on a 
dual density diskette.) 

4. Select Feature Tasks from the TASK 
SELECTION menu. See Figure 6-7. 

5. When Insert d3sired feature 
diskette; press ENTER: prompts, 
insert the 3270 DSC Feature 
diskette, and press ENTER. 

The TASK SELECTION menu is replaced by 
a screen with a 4 in the system con­
nection field foTlowed by a communi­
cation check message. See Figure 6-8. 
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Figure 6-7. Textpack 4 TASK SELECTION 
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Figure 6-8. 3270 DSC Feature Screen 
(With Message) 

11-):101 

ACCESSING 3270 DSC FEATURE MODE 

The menu sequence used to enter 3270 
DSC Feature mode is shown in 
Figure 6-9 . 

Establishing a 3270 DSC Feature Ses­
sion 

A 3270 DSC Feature sesslon is a periqd 
of productive communication between a 
Displaywriter in 3270 DSC Feature mode 
and a host computer. Once in 3270 DSC 
Feature mode, a session is established 
by establishing communications with 
the host. The operator must perform 
the sign-on or access procedure as 
defined by the host application pro­
grammer. 

SWITCHED LINE FACILITY: There are two 
steps for establishing communications: 

1. Dial the remote host; or answer a 
call from the remote host. 

2. Follow the application's specific 
logon procedures. 

NONSUITCHED (LEASED) LINE FACILITY: 
Communication to the remote host is 
automatic as soon as the first symbols 
appear on the operator information 
line. You must still perform the 
application's specific logon proce­
dures. 
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I 
INSERT IPL PROGRAM DISKETTE 
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TYPING 
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TASK SELECTION MENU 

I 
WORK 

DISKETTE 

I 
I 

PROGRAM 
DISKETTE 

I 
SPELLING 
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I 
FEATURE 
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I 
3270 DSC 

FEATURE 
FRAME 

Figure 6-9. 3270 Feature Task Menu Sequence 

3270 DSC operator Informat;on L;ne 

The 3270 DSC Operator Information Line 
(Figure 6-10) appears at the bottom of 
the blank screen in 3270 DSC mode. 

The first three fields (ABC) in the 
Operator Information Line are the Sys­
tem Connection Indicators. These 
indicators describe the status of the 
Displaywriter with the host. 

The next field (D) in the Operator 
Information Line displays the Remind­
ers and Input Inhibited messages. 
When messages appear in this field, 
input is inhibited. The messages 
explain what operator action can be 
taken to reset the keyboard. 

Field (E) is the Numeric Lock Indica­
tor. When this indicator is on, it 
indicates that numeric lock is active. 

Field (F) is the In5ert Mode 
Indicator. When this indicator is on, 
the display is in insert mode. 

Field (G) is the Printer Connection 
Indicator. This indicator shows if 
the printer is connected and indicates 
if screen print is authorized. 

Figure 6-11 describes all the fields 
in the Operator Information Line, and 
all the symbols or messages that can 
appear in those fields. 
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(E) 
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(0) 

Insert Mode 
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Figure 6-10. 3270 DSC Feature Operator Information line 

Field Symbol or Message Definition 

A ~ Displaywriter is 
mode. 

in 3270 DSC Feature 

a Jl Command sequence has been completed for 
the display session. 

(blank) Command sequence has not been completed 
for the display session 

C (blank) Displaywriter is not communicating 
with a host. 

? Displaywriter is communicating with the 
host but is not usi ng a host program. 

1p The display is connected to the 
control program system operator. 

• The display is connected to your 
application program job. 

ABC ==> Displaywriter message is waiting. 
(Blinking) Press MSG key. 

D 3270 Operator Messages Reference the IBM 3270 DSC Feature 
Operator's Guide. 

E HUM Indicates that numeric lock is active. 

F /\. Indicates the display is in insert mode 

G (blank) Screen print not authorized. 

0-0 Indicates screen print not authorized. 

0-. Indicates screen is printing. 

Figure 6-11. 3270 DSC Feature Operator Information Line Symbols and Messages. 
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I 
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FEATURE SETUP DESCRIPTION 

I 
3270 PRINTER 

SETUP MENU 

Figure 6-12. 3270 Program Diskette Tasks Menu Sequence 

ACCESSING THE 3270 DSC FEATURE PROGRAM 
DISKETTE TASKS 

The menu sequence used to access the 
3270 DSC Feature Program Diskette 
Tasks is shown in Figure 6-12. 

TERMINATING THE 3270 TASK 

Press the END key to end the 3270 Fea­
ture DSC session normally. The task 
will end immediately if a LU to lU 
session is not active. RESET or END 
will display if an LU to lU session is 
active (the operator has not logged 
off). In this case you must press END 
a second time to end the task and 
return to the TASK SELECTION menu. 

The DISC key causes an immediate end 
to communications with the host. You 
must still press END to end the task. 
DISC should be used only as advised by 
the communication network coordinator. 

CREATING OR REVISING THE 3270 SETUP 

The 3270 communication setup is 
defined to interface specifically with 
the individual host. To create or 
revise the communication setup, choose 
Cre~t~ or Revise setup from the 3270 
PROGRAM DISKETTE TASKS. The 3270 CRE­
ATE OR REVISE menu appears 
(Figure 6-13). 
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Chg setup 1 1 
~I--I---_-_I I __ I~I __ _ 

PhYS.1Cill Unlt ID 

Y.,c..-yboard 10 

Dilta Tri'lCCl Fpatul'~ 

IlUmCl"lC Lock 

3270 p,.; nt~1'" Us€> 

CREATE OR REVISE SETUP 

YOUR POSSIBLE 

£!!Qill .!;.!!.Ql£ll 

00000 

I - 999 
1 = Short 
1 = y~s 

1 = Serecon Prl nt 
2 = Host 

2 = Long 

2 = tlo 

3 ': ScreiJn Prl nt .;"tnd Host 

4 = Uone 

t-Ihen flnish~d with this menu, press ENTER. 

Type 10 letter to choose ITEM; press ENTER: D 

Figure 6-13. 327n CREATE OR REVISE 
SETUP Menu 

Options on this menu are: 

• 

• 

• 

• 

• 

Physical 'Unit 10. A special code 
that identifies the 3270 DSC Fea­
ture Displaywriter to the host. 
The 10 is supplied by the system 
programmer. 

Keyboard 10. Specifies the key­
board layout active when in 3270 
DSC Feature mode and the 3270 
character set to be used. 

Data Trace Feature. Specifies the 
amount of transmission data that 
is to be saved for diagnostic pur­
poses. The short form records 
more PIUs but some will be abbre­
viated. The long form records 
fewer PIUs but none are abbrevi­
ated. The amount is supplied by 
the system programmer. 

Numeric Lock. Determines whether 
or riot input is inhibited if you 
key in a character other than a 
number, a minus sign, or a decimal 
point in a display field specified 
as Numeric Only by the host appli­
cation programmer. 

3270 Printer Use. Specifies which 
one of the following four 3270 
printer support modes will be in 
effect during the 3270 DSC task: 

Screen Print. Operator- or 
host-initiated printing of the 
display screen via the Print 
key or a write command. 

Host. Only host applications 
initiating remote (LUI or LU3) 
sessions with the 3270 DSC 
printer allowed. 

Screen Print and Host. Both 
Screen Print operations and 
Host printer sessions allowed. 

None. Neither Screen Print 
operations or Host printer 
sessions allowed. 

3276 nAiR STREAM COM?ATIBILITY FEAiURE 
MODEM AND LINE DESCRIPTION 

The 3270 DSC Feature Modem and line 
Description is setup to interface spe­
cifically with the individual host. 
To cre~te or revise the Modem and Line 
Description choose Craate or Revise 
MQdc~ and Line Description from the 
3270 PROGRAM DISKETTE TASKS menu. The 
3270 MODEM AND LINE DESCRIPTION menu 
appears (Figure 6-14). 

;:~G~;i_cr_iP_t'l_n -----1 I_I __ I~I_I __ 
MODEM AND LINE DESCRIPTION 

YOUR POSSIBLE 

Modem Port 

Network Faeil, ty 

SDle L 1 nk Address 
Cont 1 nuous Cilrr 1 e!" 

Bit Clock,n$! 

Half Speed 
NRZI Encod;"9 
Ansa..Ier Tone Generat 1 on 
End With REQDISCONT 

When finished , .. nth th15 menu, pres!> ENTER. 

1 = Port 4 
3 = Port 4B 

2 = Port 4A 

1 = Switched 2 = Dedicated 
3 = SWltched Backup 

1 = Yes (Dedicated only> 2 = No 

1 = 8US1 ness Machl ne Clock 

2 = Modem Clock 

1 = Yes 2 = No 

1 = Yes 2 = No 
1 = Yes (S,·ntched only) 2 = No 

1 = Yes 2 = No 

Type ID letter to choose ITEM; press ENTER: a: 

Figure 6-14. 3270 MODEM AND LINE 
DESCRIPTION t1enu 

The system programmer uses the! ni.:1 
Displaywritpr Svste11 3270 DSC Fpature 
Host Attach Proqrammina Guide to 
obtain the info~ma~ion to setup the 
modem and line description. 

The SHA/SDlC protocol errors are pre­
sented to the 3270 operator in the 
form of numbers displayed on the Oper­
ator Information Line. These errors 
also cause the keyboard to lock. The 
communication system error messages 
may be referenced in the IBM 3270 Data 
Stream Compatibility Feature Opera­
tor's Guide. 

Program check error mes5ages are dis­
played to the 3270 operator on the 
Operator Information Line in numeric 
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form. These errors cause the keyboard 
to lock. The program check error mes­
sages may be referenced in the IBM 
3270 Data Stream Compatibility Feature 
Operator's Guide. 

USING 3270 REQUEST TASKS 

While in 3270 mode, pressing the 
REQUEST key causes the 3270 REQUEST 
TASKS menu (Figure 6-15) to appear. 
The communication link to the host is 
maintained in request mode and updates 
to the 3270 mode display buffer may 
occur. You may then perform the fol­
lowing functions: 

• Naming a document for 3270 Save 

• Naming a document for 3270 Print 

• Requesting the 3270 Printer 
Requests Menu 

Perform;ng a 3270 Save 

Peform the following steps to save the 
information on a 3270 DSC Feature dis­
play screen: 

1. Press REQUEST while in 3270 DSC 
mode. The 3270 REQUEST TASKS menu 
displays. 

2. Choose Name Document for 3270 Save 
from the 3270 REQUEST TASKS menu 
(Figure 6-15>-

3. When Type Docum2nt Name prompts, 
type the name of the existing doc­
ument to which the information is 
to be added, then press ENTER. 

4. When Type Diskette Name prompts, 
type the name of the diskette that 
contains the document, then press 
ENTER. 

5. The Displaywriter returns automat­
ically to the 3270 DSC Mode 
screen. 

6. Press the SAVE key. 

Once you have named a save document, 
you may use the SAVE key repeatedly to 
add to that document. 

3270 I I I 
m.m1 __ lsESSIO<u.II ___ 1 I-_I~I---

2270 r.EOIJEST rA$I<S 

UolmC' Document for !270 Sc)ve 

Ifilmt> Documpnt -for 3270 Prlnt 

:.. d 3270 p,. Inter Requ,-"sts. 

Type ID letter to choose ITEM; pres.!» EUlER: D 

Figure 6-15. 3270 REQUEST TASKS Menu 

Nam;ng a 3270 Pr;nt Document 

1. Press REQUEST while in 3270 DSC 
mode. The 3270 REQUEST TASKS menu 
displays. 

2. Choose Nam3 Docu~~nt for 3270 
Print from the 3270 REQUEST TASKS 
menu (Figure 6-15). 

3. When Type docuc~nt na~~; press 
EHTER: prompts, type the name of 
the document to printed ~nd press 
ENTER. 

4. When Type disk~tte n~rn~; press 
EHTER: prompts, type the name of 
the diskette the print document is 
stored on and press ENTER. 

Once the new 3270 print document 
is named, the currently opened 
3270 print document is closed 
after the current print buffer is 
written to diskette. The new 3270 
print document is opened when the 
next print operation is performed. 

3270 Printer Requ~sts 

This option allows the operator to 
specify the 3270 DSC logical printer 
parameters, change the 3270 Print 
Destination, reprint the lU3 printer 
buffer, and interact with the host 
from an LU1 session. This option will 
not be available if the operator has 
specified 3270 Printer Use = None in 
the 3270 DSC CREATE OR REVISE SETUP 
Menu. 

One of two 3270 PRINTER REQUESTS menus 
appear once this option is selected. 
One menu will contain options a 
through i. This menu is shown if the 
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logical printer is not in session or 
is bound in a LU3 session. See 
Figure 6-16. 

The second menu contains options a 
through 1 and is presented if the log­
ical printer is bound in an LUI ses­
sion. 

3270 1 1 1 
RmllI __ I"""SE=SS=lO,,-N ___ I I __ I~I __ _ 

!.!! .!ll!1 

3270 Print Destination 

L.t nea per InCh 
L; ne Spac;"9 
Ma)(imum Page Length 
Maximum Print Posttion 
Compress Pit ch 
Compress Li ne Spacing 
Form Feed 
Reprint Bu.,f,u· 
PAl 
PA2 

Cancel Print 

3270 PRINTER REQUESTS 

YOUR POSSIBLE 
CHOICE CHOICES 

1 = Printer 2 = Oiskett& 
3 = Printer Lind 01skettH 
4 HonG' 
I = 6 LPI 2 = a LP I 

I = Single 2 = Double 
I - '9 

132 I - 132 
3 1 = 12 2 . 15 3 = No 

1 Yes 2 = No 

When -finished with this menu, press EUTt;R. 

Type 10 letter to chooSe ITEMr press ENTER: 1:1 

Figure 6-16. 3270 REQUEST PRINTER 
TASKS 

The following options are available on 
these menus: 

• 3270 Print Destination. Specifies 
the destination of host-initiated 
3270 DSC print output. 

• Lines Per Inch. Speciifes the 
number of lines per inch to print. 

• Line Spacing. Specifies line den­
sity. 

• 

• 

• 

• 

Maximum Page Length. Specifies 
the maximum page length of a 
printed page. 

Maximum Print Position. Specifies 
the maximum print position of a 
printed line. 

Compress Pitch. Allows the opera­
tor to select an alternate pitch. 

Note: The 3287 printer only 
prints in 10 pitch. 

Compress Line SpaCing. Allows the 
operator to specify whether or not 
to condense the pring output by 
overriding the host-specified 
lines per inch setting during LUI 
printing. 

• Form Feed. Used to eject the form 
currently in the printer and 

• 

• 

• 

• 

advance the forms until the first 
print line of the next page is 
reached. This option is ignored 
if the Print Destination is 
diskette. 

Buffer R€print. Allows the opera­
tor to reprint the data stored in 
the printer buffer. This option 
is ingored if the Print Destina­
tion is diskette. 

PAl. Allows the operator to send 
the PAl (Program Attention) key to 
the host. This option is only 
valid when the printer is bound in 
an LUI session. 

PA2. Allows the operator to send 
the PA2 (Program Attention) key to 
the host. This option is only 
valid when the printer is bound in 
an LU1 session. 

Cancel Print. Allows the operator 
to terminate the current print 
operation. This option is only 
valid when the printer is bound in 
an LUI session. 

3270 DSC Feature L;nk status F;eld 

The 3270 link Status Field is a 20 
character field which displays while 
using the 3270 Request Tasks. The 
field describes the modem, line and 
display session status (see 
Figure 6-17), 

»- ,~=~ -Pal --" ,,: ....... ~.".,. /",.,..,-

.-' Link Status Field ....... 

1210 I I I 
.R.W..RJ.1 __ Iu.IE

,u
U

.uI!P.I1..N -~1~27~O !EQUEST TASKS I--I~I __ -

Te)(tpock Request Tesks 

Figure 6-17. 3270 Link Status Field 

Figure 6-18 summarizes the 3270 Link 
Status Field messages and their 
relation to the communication link. 
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LINK STATUS 3270 STATUS 
MESSAGE 

DTR Off (blank) 

DTR On and DSR Off READY 

DTR and DSR On CONNECTED 

SDLC Link Active ON-LINE 
(See Note 1) 

SNA Session Active SESSION 
(See Note 2) 

Noteso 

1. Indicates after an SOLC link has 
been established in the Normal 
Response Mode (NRM). 

2. Indicated that a successful BIND 
of the Logical Unit (LU) has oc­
curred. 

Figure 6-18. 3270 Link Status Field 
Messages 
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CHAPTER 7. ELECTRONIC DOCUMENT DISTRIBUTION 

EOD OVERVIEW 

The Electronic Document Distribution 
(EDD) communications feature is a 
batch-oriented, foreground 
application. The Displaywriter with 
the EDD feature supports communi­
cations at speeds up to 9600 bps (4800 
bps over switched lines). 

With EDD, Displaywriter is compatible 
with the IBM Distributed Office Sup­
port System Program Product (DISOSS), 
and other Displaywriters. The 
Displaywriter will also communicate 
with other products that use DCA level 
2 or 3 text and records data streams, 
the Document Interchange Architecture 
(DIA) and Converged SHA lU Type 6 pro­
tocols. 

EOD OPERATING MODES 

EDD supports three operating modes: 

• 

• 

• 

Document Distribution. Provides 
the Displaywriter with the capa­
bility to distribute documents to 
network terminals, to obtain docu­
ments distributed to it from other 
terminals, to obtain distribution 
information, and to cancel deliv­
ery of documents. 

This mode also enables the user to 
change the Sign_On or personal 
document passwords stored in the 
distribution node. An automatic 
"obtain all" option and option 
menus are used to obtain 
non-personal, personal, and status 
documents. 

Document Distribution plus Library 
Services. Provides the 
Displaywriter with the capability 
of distributing documents from 
diskette or library, filing a doc­
ument or document profile in the 
library, obtaining documents from 
other terminals or the library, to 
obtain distribution information, 
and deleting documents stored in 
the library. 

This mode also has the ability to 
perform a library search, cancel 
document delivery, and to remotely 
change Sign_On or personal docu­
ment passwords in the distribution 
node. 

Document ExchanQe. Provides the 
capability to exchange documents 
and messages with another 
Displaywriter or any other compat-

ible terminal which supports EDD 
protocols and data streams. 

A queue consisting of up to 20 docu­
ments or commands is provided for all 
modes. The queue can be set up or 
modified prior to establishing the 
communication link or while online. 

The queue and associated session 
options can be temporarily saved on 
the EDD program diskette to allow the 
operator to return to another fore­
ground task. The queue and session 
options will automatically be rein­
stated when the EDD task is accessed. 

All documents are sent from the 
diskette or the library and received 
documents are recorded on a diskette. 
An option allowing the operator to 
queue the documents to print can be 
used after receiving the documents. 

EDD EQUIPMENT REQUIREMENTS 

The necessary equipment to operate 
EDD, besides the EDD licensed program, 
is listed below. 

1. 320K processor storage (memory) 
size (Model A06/B06) 

2. Single Diskette Drive 

3. Communications Adapter. 

EDD ADAPTER CARD OPERATIONS 

The communications adapter card can 
operate at speeds up 9600 bits per 
second on a leased line. During a 
SDLC session the adapter does the fol­
lowing things: 

• Generates and recognizes flags 

• Performs Cyclic Redundancy Check­
ing (CRC) 

• Performs the DMA function 

• 

• 
• 

Performs zero-bit-insertion and 
deletion 

Performs Idle detection 

Performs Abort detection 

• Peforms address compare on receive 

• Detects DMA overrun and under run 
errors 

• Detects framing errors 
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Figure 7-1. EDD Basic Keyboard 

• Detects Clear-to-Send errors 

• Detects Receive Interrupt Overrun. 

EnD OPERATIONS 

This section describes how to perform 
basic communication tasks when using 
the IBM Displaywriter EDD licensed 
program. The functions of the EDD 
keyboard, the TASK SELECTION menu 
sequences, the PROGRAM DISKETTE TASK 
menu sequences and the EDD communi­
cation session are described. 

This is not a complete operator's man­
ual. If further information is 
needed, refer to the IBM Displaywriter 
System Electronic Document Distrib­
ution Operator Reference Guide. 

KEYBOARD OPERATION 

The following section describes the 
operation of the work station control 
keys and the function keys for EDD 
mode. Also shown, is the EDD basic 
keyboard layout. 

EDD FUNCTION KEYS 

The following keys are used in EDD 
mode and function differently than in 
regular operating mode. The numbers 
in Figure 7-1 reference these keys. 

1 Delete (DEL). Used only in Com­
mand Queue menu processing. 

2 

2 3 4 5 

Move. Used only in Command Queue 
menu processing. 

3 Communication Start. Used to 
start an EDD session or to 
restart a suspended EDD session. 

4 

5 

6 

7 

Job Cancel (JOB CANCL). Only 
valid when SESSION is displayed 
in the Link status Field and the 
Transmission Indicator Field con­
tains either SEND or RECEIVE. The 
current send or receive document 
will be terminated. 

Hold (HOLD). Used to suspend an 
EDD session. Valid only when SES­
SION is displayed in the link 
status field. 

End (END). Used to end a fore­
ground task. 

Disconnect (DISC). Used to begin 
termination of an EDD session. 
Session terminates when the cur­
rent sending command completes. 
If pressed again during termi­
nation, the local terminal 
disconnects and drops DTR. 

TASK SELECTION MENU SEQUENCES 

Perform the following steps to enter 
the EDD Mode: 

1. Turn Displaywriter power ON. 

2. Load Volume 01 of Textpack 4 or 6 
program diskette; the TASK 
SELECTION menu displays. 
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POR 
I 

INSERT IPL PROGRAM DISKETTE 
I 

TASK SELECTION MtNU 

I I 
I 

I 
TYPING 
TASKS 

WORK 
DISKETTE 

PROGRAM 
DISKETTE 

Figure 7-2. EDD Mode Menu Sequence 

3. 

4. 

Remove the Textpack 4 or 6 
diskette when the TASK SELECTION 
menu displays. (Omit this step if 
you have combined the Textpack 4 
and EDD diskettes on a dual densi­
ty diskette.> 

Select Feature Tasks from the TASK 
SELECTION menu. See Figure 7-3. 

5. When Insert des;red feature 
diskette; press EHTER: prompts, 
insert the EDD Feature diskette, 
and press ENTER. 

The TASK SELECTION menu (Figure 7-3) 
is replaced by the DOCUMENT DISTRIB­
UTION SETUP SELECTION menu 
(Figure 7-4), if the previous session 
preparation has not been saved, or the 
SESSION SUMMARY menu. (See 
Figure 7-5). 

This is the menu sequence used to 
enter EDD mode ( Figure 7-2 >. 

~I_-I � ____ � I_I __ I~I_"_I_, 
-----TA-S-K SELECTION 

11 lll!:! 
a Typi ng Tasks: 

Create, Rev; ~e or Pag; nate Docum~nt5 
Work Diskette Tas.ks: 

Delete or Duplicate Documents, 
Dupl; cat e, Condense or 
Erase/ln" t; ali ze (Name> Di sl~ette, 
p,.,nt Inde>< 0-1 Diskette Contents, Change 

Document 01'" 0, skette Name, Recover t)ocuments 
D; splay or Convert Pr; nt-Only Documents 

Program Diskette Tasks: 
Deiault For-milts, Duplicate Setups. 
Printer and Work Station De&cr;ption, 
Duplicate end Erase Program Diskette 
Feature Program Diskette Ta!oks 
Create- and Update Comblned Program Di skette 

Splliling Tasks 
Feature Tasks 

Key To Print Task 

Merge Tasks 

Type ID letter to choose ITEM; pre55 ENTER: II 

Figure 7-3. Textpack 4 TASK SELECTION 
Menu 

I 
SPELLING 

TASKS 

I 
FEATURE 

TASKS 
I 

SETUP 
SELECTION 

I 
SESSION 
SUt1MARY 

MENU 

;;~~~~I_co_t;_onl ______ 1 I_I __ I~I_I __ 
MCUMENT DIS'R IBUTIOI! SETUP SELECTlOtl 

MyMoi I 
Bldrl 
(Unused) 

( Unused) 

(Unused) 

( Unused) 

(Unused) 
(Unu$Qd) 

Save Session Preparation and 
Go to Task Selection 

Go toT asle Sel ect; on 

Type ID letter to choose ITEM; press ENTER: a 

Figure 7-4. EDD SETUP SELECTION MENU 

Commun; cat; on I I 
.ill.lli1 __ I ______ I----I-__ I~I __ _ 
SETUP: fo'yMa; 1 (DD> ATTENDED si gnon; dl 

When ready to communicate, press COMM START. 

To display Or" change command queue or session optlons, press REQST .. 

Figure 7-5. EDD SESSION SUMMARY MENU 
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ESTABLISHING AN EDD aESSIOH 

All EDD sessions are established by 
the operator pressing the Comm Start 
key while the EDD SESSION SUMMARY menu 
is displayed. 

For leased line sessions, pressing the 
Comm Start key is the only action 
required. If the communication link 
fails the message Unsucessful link 
establishment. Press CONH START to 
retry. (eI3) will be displayed. 

For switched line sessions, pressing 
Comm Start will cause "READY" to be 
displayed in the Link Status subfield 
of the SESSION SUMMARY menu. At this 
time the operator may dial the remote 
station or answer incoming calls from 
the remote station. If auto answer is 
supported by the modem, incoming calls 
will be answered without operator 
intervention. 

ESTABLISHING AN X.21 EDD SESSION 

In an X.21 environment, when the oper­
ator presses Comm Start and the net­
work is available, the operator is 
prompted to press Call or Direct Call. 

If Call is pressed, the operator will 
see the following prompt: Type network 
request; press EHTER: (if a default 
number or request is available, the 
number or request will be displayed). 
After ENTER has been pressed the X.21 
network is requested to establish the 
session. 

If Direct Call is pressed, the X.21 
network is requested to establish the 
session without the operator inter­
vention. 

For both X.21 modes, a message Network 
Problem: Timeout ZZ will be displayed 
if the call request is unsuccessful. 

TERMINATING A SESSION 

EDD sessions may be terminated by the 
operator or the system. 

The operator terminates the session by 
pressing the DISCONNECT key. SESSION 
is displayed blinking in the Link sta­
tus Field until a command boundary is 
reached, then the session terminates 
and the Link status Field is blanked. 
The operator then presses the END key 
to display the Setup Selection Menu. 

The Displaywriter terminates the ses­
sion when any of the following condi­
tions occur: 

In unattended mode on a switched 
line, neither partner has any more 

to send or an SNA or SDLC timeout 
occurs. 

The remote station disconnects. 

The modem drops Data Set Ready. 

An unrecoverable error occurs. 

PROGRAM DISKETTE TASKS 

Document Distribution Progr~m Diskette 
tasks are used by the operator to cre­
ate or revise communication setups, 
modem and line descriptions, and dis­
tribution lists. 

Perform the following steps to enter 
the EDD program diskette tasks: 

1. Turn Displaywriter power ON. 

2. Load Volume Olaf Textpack 4 or 6 
program diskette; the TASK 
SELECTION menu displays. 

3. Remove the Textpack 4 or 6 
diskette when the TASK SELECTION 
menu displays. (Omit this step if 
you have combined the Textpack and 
EDD diskettes on a dual density 
diskette.) 

4. Select Pro9ra~ Diskette T~sks from 
the TASK SELECTION menu. (See 
Figure 7-3.) 

5. Insert the EDD feature diskette 
and press enter. 

6. The DOCUMENT DISTRIBUTION PROGRAM 
DISKETTE TASKS menu (Figure 7-6) 
will be displayed. From this menu 
the operator can select options to 
create or revise EDD setups, modem 
and line descriptions, or distrib­
ution lists. 

The menu sequence to access the EDD 
program diskette tasks is shown in 
Figure 7-7. 

PROGDSI __ I , 1_' -I~I-'-_ 
DOCUMENT DISTRIBUTION PROGRAM DISKETTE TASKS 

Create or Rev; 5e Communi CiJt i on Setup 
Create 01'" Rpvise Modem or Llne Description 
CreatE' or Pevise Stored Distrlbutlon List 

Dupl1cate Machine Setup 
Dupl i eate Program 01skette 
Erase Program D1skette 

Go to Task Selection 

Type ID letter to choose ITEM; press ENTER: II 

Figure 7-6. EDD PROGRAM DISKETTE 
TASKS SELECTION Menu 
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I 
TYPING 
TASKS 

POR 
I 

INSERT IPL PROGRAM DISKETTE 
I 

TASK SELECTION MENU 

I 
WORK 

DISKETTE 
TASKS 

I 

I 
I 

PROGRAM 
DISKETTE 

TASKS 

I 

I 
SPELLING 

TASKS 

I 

I 
FEATURE 

TASKS 

PROGRAM DOCUMENT DISTRIBUTION 

I 
NETWORK 

DOCUMENT 
DISTRIBUTION 

SETUP 

DISKETTE 
TASKS 

I 
CREATE OR 
REVISE SETUP 

COMMUNICATION 
SETUP 

I 

PROGRAM DISKETTE 
TASKS 

I 
DOCUMENT 
EXCHANGE 

SETUP 

I 
I 

MODEM & LINE 
DESCRIPTION 

PORT ~10DEM 
& LINE 

DESCRIPTION 

I x. 21 NET~JORK 
OPTIONS 

I 
CREATE OR 

REVISE STORED 
DISTRIBUTION 

LIST 

I 
DISTRIBUTION 

LIST 

Figure 7-7. EDD Program Diskette Menu Sequence 
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EDD SESSION SUMMARY FRAME 

The Session Summary Frame is displayed 
during the EDD communication session. 
Information about the session is 
available to the operator during the 
session. New information is added at 
the bottom of the Session Summary. The 
session information may be viewed 
using the cursor_up (+)~ cursor down C+ 
), boundary up <\>, and boundary down 
CL) keys. 

Communication 
EDDISKI I IKyb 1 I 
SETUP: Practice 
SETUP: Practice 

ATIENDED 
ATIENDED 

Matthews 177864 
Matthews 177864 

When ready to communicate, press COMM START. 
To display or change command queue or session options, press REQST. 

Figure 7-8. EDD SESSION SUMMARY Frame 

These are some of the significant 
fields on the SESSION SUMMARY MENU: 

• Context Field. Displays "COMMUNI­
CATION" 

• 

• 

• 

• 

• 

Data Set Name Field. Displays the 
name of the current data set in 
use if summary to diskette is 
selected. 

communication status field. Con­
tains the link status field 
(Figure 7-9) and the transmission 
indicator field. The transmission 
indicator field di~plays "SEND" 
when sending documents or commands 
and "RECEIVE" when receiving docu­
ments or commands. 

Setup/Task Field. Displays the 
name of the active communications 
setup. 

Attended/Unattended Mode Field. 
Displays the current state of the 
session. 

User ID Field. Displays the local 
address or local session ID in use 
and the last session partner 10 or 
node 10 if ID's were exchanged. 

• Window Viewport. Displays the 
session summary information. 

• 

• 

• 

Information Text Lines. Used to 
prompt the operator with informa­
tion on starting the session, 
changing the command list, or 
changing the session options. 

Prompt Line. Used by the operator 
to enter responses to the informa­
tion lines. 

Message Line. Displays immediate 
and queued messages. 

LINK STATUS LINK STATE 
MESSAGE 

(blank) DTR off 

Ready OTR on and DSR off 

Calling placing call 
(X.21 only) 

Connected DTR on and DSR on 

On-line SDLC link active 

Session SHA session active 
(session termination 
in progress if 
blinking) 

Holding hold state entered 
(blinking) 

Figure 7-9. Link Status Field 

COMMUNICATIONS SESSION 

The process of establishing a communi­
cations link begins when the operator 
presses COMM START. The communi­
cations session is composed of three 
layers: 

• SDlC. Defines the link level pro­
tocol 

• SNA. Defines the transportation 
level sessions 

• DIA. Defines the document inter­
change session 

SYNCHRONOUS DATA LINK CONTROL 

The Displaywriter EDD feature uses 
Synchronous Data Link Control (SOLC) 
for data transmission. SDlC is a dis­
cipline for serial-by-bit information 
transfer over a data communication 
channel. 
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SDLe Transm;ss;on Frame 

All SDle transmission frames have the 
same format. Each frame is made up 
of: 

• A beginning flag (F) that indi­
cates the beginning of the frame. 

• An address (A) field that identi­
fies the secondary station that is 
sending (or is to receive) the 
frame 

• 

• 

• 

A control (e) field that specifies 
the purpose of the particular 
frame 

An optional information (1) field 
that contains information data 

A frame check sequence (Fe) field 
that enables the receiving station 
to check the transmission accuracy 
of the frame 

• An ending flag (F) that signals 
the end of the frame. 

Figure 7-10 shows the SDLC trans­
mission frame. 

For further explanation of SDlC proto­
col see the IBM Systems Network Archi­
tecture Handbook Customer Service 
Division. 

Information Field 

I~ 
THO I THI I OAF l OAF I SNF I RHO I RHI I RH2 RUO-n 

Transmission 

I 
Request/Response Request/Response 

Header Header Header 
16byt •• ) 13 byt •• ) 10-n byt •• ) 

Path Information Unit 

Figure 7-10. SDLC Transmission Frame 
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SDLC Commands Supported by EDD command. Figure 7-11 lists and 
describes the SDLC commands supported 
in EDD communications. In SDLC, a transmission frame that is 

received by a secondary station is a 

ABBREV. COMMAND DEFINITION 

RR Receive Ready Supervisory polling frame valid in NRf'1 only 

RNR Receive Not Supervisory polling frame valid in NRM only 
Ready 

DISC Disconnect Unnumbered mode setting frame that signals a 
logical disconnect, and if appropriate, 
performs a physical disconnect of the link. 

SHRM Set Normal Unnumbered mode setting frame that places 
Response Mode the secondary station into NRM. Valid in 

both NRM and NDM. 

TEST Test Unnumbered frame used to solicit a TEST 
response including an optional information 
field. 

XID Exchange Station Unnumbered frame used to solicit an XID 
Identification response wich provides station identification 

of the addressed secondary station. Valid 
in both NRM and NOM. 

I-frame Information A numbered frame containing information data 

Figure 7-11. SDLC Commands supported by EDD 
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SDLe Responses Supported by EDD frame is a response. Figure 7-12 
lists and de5cribes the SDlC responses 
supported in EDD communications. In SDlC, when a transmission frame is 

received by a primary station the 

ABBREV. RESPONSE NAME DEFINITION 

RR Receive Ready Supervisory response frllrne valid in NRM only 

RNR Receive Not Supervisory response frame valid in NRM only 
Ready 

UA Unnumbered Unnumbered frame that signals acceptance of 
Acknol.Jl edgment of SNRM or DISC command received by the 

secondary station 

DM Disconnected Unnumbered frame sent by the secondary 
Mode station to signal that the secondary is in 

disconnected mode. 

FRMR Frame Reject Unnumbered frame sent by the secondary 
station to signal that the secondary detected 
a problem in a frame received with a valid 
FCS. Types of FRf'1R supported are: 

Type 01. Invalid or non-implemented command 
received. 

Type 03. Invalid I-frame attached to 
command rect::d ved. 

Type 08. The received (NR) sequence count 
is out of ranga. 

TEST Test Unnumbered frame used by the secondan,l 
station to echo the primary's TEST command 
frame, including any attached information. 
Valid in both NRM and NDr1. 

I-frame Information A numbered frame contelining information duta 

XID Exchange Station Unnumbered frame used to respond to the 
Identification secondary station's identification. Valid 

in both HR~l and NDM. 

Figure 7-12. SDLC Responses Supported by EDD 
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SYSTEMS NETWORK ARCHITECTURE appears as Converged Phi cal Units Type 
4 and 5. In a lU-lU session the 
Displaywriter using the EDD feature 
will use a Function Manager Profile 19 
and a Transmission Subsystem Profile 

A Displaywriter operating with EDD 
uses the Converged lU (lU_C) subset of 
IBM Systems Network Architecture to 
support communications betwe~n two DIA 
processes. The Displaywriter will 
appears as a logical Unit (lU) 6 and a 
Converged Physical Unit Type 2.1. 
Printers attached to the Oisp!aywriter 

7 • 

For a de~cription of SNA see the IBM 
Systems Neb<lork Arch; tecture Hand'bOOk 
Customer Service Division. 

-
COMMAND COMMAND NAME DEFINITION 
ABBREV. 

ACTlU Activate logical Requests session activation between SSCP 
Unit and SlU 

ACTPU Activate Requests session activation between the SSCP 
Physical Unit and the SPU. 

BIS Bracket Initi- Used to indicate that a half session has no 
ation Stopped intention of initiating a new bracket. 

Bind Bind Session Used to activate a session between lUs. 

CINIT Control Initiate Used by the SSCP to request the PlU to activate, 
via the bind command, an LU session with a SLU. 

INIT- Initiate-Self Sent to request the SSCP to authorize and assist 
SELF in the initiation of a LU-LU session. 

DACTLU Deactivate Is sent from a SSCP to a SLU to end the 
Logical Unit session. 

DACTPU Deactivate Is sent to end the session between SSCP and 
Physical Unit the SPU. 

Lustat Logical Unit Used by one LU to send information to its 
status session partner. 

NOTIFY Notify Used to send session status from SSCP to SLU 

REQ- Request Sent by the SPU to request the host to deacti-
DISCONT Discontact vate all of the secondary SNA/SDlC sessions, 

and, (on a nonswitched connection only) repoll 
the secondary with a SNRM command. 

RECFMS Record Formatted Provides the mechanism for reporting maintenance 
(TypeO) Maintenance statistics between products. 

Statistics 

RTR Ready To Sent by first speaker to indicate that bidder 
Receive is now allowed to iniate a bracket. 

Signal Signal Permits an expedited signal to be sent regard-
less of the status of the normal f 1 01<1. 

Unbind Unbind Sesslon Is sent from the PLU to the SlU to end a 
session between them. 

Figure 7-13. SNA Commands Supported by EDD 

7-10 IBM Displaywriter Communications Service Manual 



SNA Respons~s Supported by .EDD 

In SNA a response is a message unit 
that acknowledges receipt of a 
request. It consists of a response 
header (RH), and sometimes a response 
unit (RU). There are three types of 
SNA responses supported in EDD commu­
nication: 

• Positive Response (+RSP) 

• Negative Response (-RSP) 

• Isolated Pacing Response (IPR). 

IPR is used by the Primary Logical 
Unit and/or the Secondary Logical Unit 
to send a pacing response indicator 
when a response to a request is not 
pending. 

See the IBM Systems Network Architec­
ture Handbook Customer Service Divi­
sion, for a description of -the 
Response Headers. 

SNA Sense Codes 

The Displaywriter EDD feature will 
return the following sense codes as 
device specific (user) data: 

FMH7 Responses. 

X'10086006' 
X'l0086021' 
X'l0086031' 
X' 1 0 08-6 0 34 ' 

X'10086041' 

X'l0086042' 

unrecognized command code 
unsupported TPH 
unsupported PIP 
conversation type 
mismatch 
unsupported sync check 
point 
unsupported restart 
level 

Unbind Responses. 

X'l008200E' 

X'l0084001' 
X'l0084002' 
X'10086000' 
X'l0086009' 

X'10086040' 

invalid concatenation 
i ndi catol~ 
invalid FMH type 
inactivity timeout 
FMH length not correct 
invalid fixed parameter 
length 
invalid sync check 
point level 

DIA CHARACTERISTICS 

Three basic modes of DIA processes are 
supported by Displaywriter: 

• 
• 
• 

Document Exchange 

Document Distribution 

Document Distribution plus Library 
Services 

The following support rules apply to 
all DIA processes: 

• 

• 

• 

Only Function Sets Two, Five, Sev­
en, Eight, and Ten are supported. 

The DIU ID for Displaywriter is 
always X'6580'. Format Two is the 
only supported DIU ID. 

Recovery is supported at the DIU 
level only. 

• Encryption is not supported. 

• 

• 

• 

• 

Commands and operands other than 
Format One will cause the command 
in the DIU to be rejected. 

Only Type One and Two DIU suffixes 
are supported. 

Displaywriter supports the receipt 
of back-to-back DIUs only in the 
case where the first DIU contains 
an NRR command. The HRR commands 
supported are SIGN ON, ACKNOWLEDGE 
and SIGN_OFF. -

Optional operands not supported by 
Displaywriter are not processed. 

The Displaywriter supports the inter­
change of three types of documents. 

• Final Form (L2DCA) 

• Revisable Form Text (L3DCA) 

• WP Information Files (Records) 

DIA CCfilnmnds 

The IBM Displaywriter EDD feature sup­
ports the following OIA commands: 

Document Distribution and Document 
Distribution plus Library Services Mod 
es 

• Sign_On 

• Request_Distribution 

• Obtain 

• List 

• Set Control_Value 

• Cancel_Distribution 

• 
• 
• 

Acknowledge 

Sign_off 

Deliver 

Document Distribution plus Library 
Services Mode 

• Retrieve 
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• Delete 

• File 

• Search 

Document Exchange Mode 

• 
• 
• 
• 

Sign_On 

Deliver 

Acknowledge 

Sign_Off 
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CHAPTER 8. 3270 DSC AND EnD COMMUNICATIONS DIAGNOSTICS 

Note: Since 3270 DSC and EDD diagnos­
tics are interchangeable, both are 
covered in this chapter. The term EDD 
should be substituted for 3270 when 
running EDD diagnostics. All displays 
used in the chapter are for 3270 DSC 
diagnostics and will be replaced with 
EDD displays when EDD diagnostics are 
used. 

INTRODUCTION 

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

• 
• 

• 

Loadable Diagnositcs 

Maintenance Analysis Procedures 
(MAPs) 

• Customer Loadable Diagnostics 

• Customer Link Analysis utilities 

• Communication Link Analysis Guide. 

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

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

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

The chart in Figure 8-1 lists the Com­
munication IDs for different hardware 
confi~urations. The MDls check wheth­
er the communication adapter card is 
located in the electronics module or 
the diskette unit. When the diagnos­
tic controller has determined the 
configuration of the communication 
features, a set of test units operate 
automaticallY to test the function of 
these particular features. 

MOl OPERATIONS 

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

Follow these steps to run the MDIs. 

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

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

3. Select COMmunications from the 
DEVICE SELECTION menu and press 
Et'HER. 

4. Insert the Displaywriter System 
ABC diagnostics diskette and press 
EHTER. 

If a single diskette drive system 
is used, the Displaywriter system 
diagnostics diskette must be 
removed and the Displaywriter ABC 
diagnostic diskette inserted. 

If a dual diskette drive is used, 
the ABC diskette may be inserted 
in th2 right drive. A flowchart 
for Displaywriter System Diagnos­
tics and Displaywriter System Com­
munications Diagnostics is shown 
in Figure 8-2. 

For further information on MD! opera­
tion, refer to the IBM Displaywriter 
System Product Support Manual. 

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

• Automatic RESUME is written into 
the MDls. When an automatic 
RESUME occurs, a prompt occurs. 

• Optional or real time RESUME is 
entered by keying the letter 'r' 
at any MDI stopping point. When 
in 'Step' mode, an optional RESUME 
can be placed at any point within 
the MDls. Once the RESUME has 
been entered, either power off the 
Displaywriter, or press END to 
return to the FUNCTIOH SELECTION 
menu. To return to the RESUME 
point, access the FUNCTION 
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ID COMMUNICATIONS CONFIGURATION 

a Port 4: Communications Adapter EIA port Electronics 
Module EIA 

d Port 4a: Communications Adapter EIA port 
Port 4b: Local Device Controller 

e Port 4a: Communications Adapter EIA port 
Port 4b: X.21 switched line 

f Port 4a: Communications Adapter EIA port 
Port 4b: X.21 leased line 

g Port 4a: Communications Adapter EIA port 
Port 4b: 38LS modem for switched line 

h Port 4a: Communications Adapter EIA port 
Port 4b: 38LS modem for nonswitched line with SNBU 

i Port 4a: Communications Adapter EIA port 
Port 4b: 38LS modem for nonswitched line 

m Port 4a: Communications Adapter EIA port 
Port 4b: EIA Adapter Card EIA port 

p Port 4b: Local Device Controller 

q Port 4b: X.21 switched line 

r Port 4b: X.21 leased line 

s Port 4b: 38LS modem for st .... i tched line 

t Port 4b: 38LS modem for nonswitched line with SNBU 

u Port 4b: 38LS modem for nonswitched line 

z Communications tests inhibited 

Figure 8-1. Communications ID Chart 

SELECTION menu and select MDIs. 
From this menu, the RESUME option 
is taken by pressing ENTER. 

Pressing END or CANCEL at this 
point will erase the optional 
RESU~lE. 
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Figure 

2 

FUNCTION SELECTION MENU 

NO 
Suspected 
Keyboard 
Problem 

Keyboard 
MDls 

Execute 

8-2 (Part 1 of 2). loadable Diagnostics 

YES 

Keyboard 
MDls 

Execute 
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3 

GROUP SELECTION 
MENU 

a Error Log/Mai ntenance Statistics 
b 6360 Head Alignment 

Compatibility Check 
FESN/RVM 
Communications 

e Display 

Communications Link Analysis 

a ASYNC 
b SSC 
c 3270 
d EDD 
e X.21 

a 
b 

Figure 8-2 (Part 2 of 2). Loadable Diagnostics 

3270 DSC LINK ANALYSIS UTILITIES 

There are several 3270 Communication 
Link Analysis Utilities that aid in 
network problem determination. These 
utilities are used to test and exer­
cise the modem, the communications 
adapter, and the link. The 3270 DSC 
feature utilities are: 

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

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

• Measure RTS/CTS Delay. Used to 
measure the delay from the time 

• 

• 

• 

• 

• 

RTS is made active to the time CTS 
becomes active. 

Select Switched Network 
Backup/Half Speed. Used to select 
switched network backup and half 
speed operating modes. 

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

Display Error Log. Used to format 
and display the SDLC or the 3270 
error log data. 

Display PIU Trace. Used to format 
and display the PIU Trace Data. 

Change Link Description. Used to 
define the SDLC environment. 
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• 

• 

• 

SDlC Exerciser. Used by to host 
to exercise the Displaywriter. 

Display SDLC Trace. Used to for­
mat and display SDLC trace data. 

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

ACCESSING THE 3270 LINK ANALYSIS UTIL­
ITIES 

In most cases, you must follow a setup 
procedure for an individual utility 
before it will execute. The steps to 
access the utilities are as follows: 

1. Power ON. 

2. Load the diagnostic diskette. 

3. Select Ut;l;t;es from the FUNCTION 
SELECTION menu. 

4. Select Communicat;ons from the 
UTILITY GROUP SELECTION menu. 

5. Load the ABC diagnostic diskette. 

6. Select 3270 DSC from the COMMUNI­
CATIONS LINK ANALYSIS menu to 
access the 3270 DSC LINK ANALYSIS 
menu. 

7. Select an individual utility. 

Figure 8-3 shows how the utilities are 
accessed for 3270 DSC. 

Once the 3270 DSC LINK ANALYSIS menu 
appears a communications link can be 
established or an individual utility 
can be selected. If switched network 
backup or half speed is to be used for 
the network diagnostic tests, they 
must be specified in the Select 
Switched Network Backup/Half Speed 
Utility before the link is 
established. 

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

POR 

• LOAD DIAGNOSTIC DISKETTE 

+ 
FUNCTION SELECTION 

MENU 
(Select "Utilities") 

UTILITY GROUP 
SELECTION MENU 

(Select "Communications") 

~ 
Load ABC Dia9lostiC Diskette 

COMMUNICATION LINK 
ANALYSIS MENU 

(Select "3270 DSC") 

3270 LINK ANALYSIS 
MENU 

INDIVIDUAL UTILITY 

Figure 8-3. 3270 DSC Link Analysis 
Utilities Menu Path 

SEND CONTINUOUS DATA UTILITY 

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

• 
• 
• 

• 

local modem cable wrap switch 
local modem (if it supports a 
local wrap) 
remote modem (if it supports a 
remote wrap and a duplex facility 
is being used) 
remote Displaywriter (if a duplex 
facility is being used). 

When a wrap is not possible, the 
recelvlng station can monitor the pat­
tern sent from the Displaywriter for 
errors. 

Note: NRZI is not supported for this 
utility. 

Chapter 8. 3270 DSC and EDD Communications Diagnostics 8-5 



Send cont;nuous Data Setup 

Figure 8-4 shows the menu used to set­
up Send Continuous Data. The 3270 
Utility 10 g reads: 

a Send 1 1 = Flag 
Character 2 = Alternating 
Pattern 0/1 bits 

XX = Any valid 
bit pattern 
X'OO' to X'FE' 

3270 L,nk Ani)lys;s I IMemory xxxT 
L.!!.!2..!!.1~I,,-,RE=AD'"'-Y ____ 1 I~I ___ I 

EBCDIC Modem Clock Modem Port 4 

SEND CONTINUOUS DATA 

YOUR POSSIBLE 

CHOI CE £!:!.Q!.£ti 

a Send Chilrilcter Pattern 1 = Flag 
2 = Alter-niltlng Oil b,ts 
xx = Any valid bit pattern 

X'DO' to X'FE' 

b Verify Received Data 1 = Yes 

Press CANCL to return to sse Link AnalysTs menu. 

Press END to return to FUnctlon Selection menu. 

When finished ,"nth thlS menu, press ENTER. 

Type to letter to choose ITEM, pres~ ENTER: %I 

2 = No 

Figure 8-4. 3270 Send Continuous Data 
Setup Menu 

Send Cont;nuous Data Execut;on 

Press ENTER after the setup and the 
utility will execute. Figure 8-5 
shows the 3270 Send Continuous Data 
Frame. 

The 3270 Send Continuous Data frame 
Modem Interface Status lines give the 
state of the modem interface signals: 

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

RLSD = Receive Line Signal Detect 
RI = Ring Indicate 
TD = Transmit Data 
RD = Receive Data 
SS = Select Standby 

DSRS = Data Signaling Rate Select 

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

3270 Link Anillysls ISendlng Contlnuous Di'ltil IMemory xxxT 
~I~ION-LINE SEIID � _______ �~I---I 
01 Modem Clock 4800 Modem Port 4 

TS 

DTR DSR RTS CTS RLSD RI TD RD 5S DSRS 

a 
Character Puttt'rn - Flag 

Recei ve Status 
DSR Dropout 
• O' 

Recei ved Data 

• = On 
tI = Off 

Non-Miltches-' 11' 

7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 

7E 7E 7E 7E 76 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7£ 7E 7E 7E 7E 7E 7E 7E 

7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7£ 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 

7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 

7E 7E 7£ 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 

7E 7C 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 

Error Characters - 76 76 76 7C 7C 76 76 76 76 76 7C 

Press CANCL to return to setup menu. 

Press END to return to FUnctlon Selectlon menu. 

Press ENTER ~ey to start or stop dl splaYl"9 thE' duta. 

Figure 8-5. 3270 Send Continuous Data 
Frame 

This frame also shows: 

• The pattern being sent 

• The number of received characters 
that do not match the pattern (if 
Verify Received Data = Yes). 

• The data being received (the last 
received byte is displayed 
video-reversed) 

• The non-match characters (if 'ver­
ify receive data' option was 
selected) 

RECEIVE CONTINUOUS DATA UTILITY 

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

The utility is selected by choosing 
Receive Continuous Data from the 3270 
LINK ANALYSIS menu. 

To display a received pattern and to 
indicate an error, the Displaywriter 
must receive at least one pattern that 
corresponds to the pattern specified 
in the RECEIVE CONTINUOUS DATA menu. 
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Receive continuous Data Setup 

Figure 8-6 shows the RECEIVE CONTIN­
UOUS DATA SETUP menu. 

10 g for the 3270 utility reads: 

a Receive 1 1 = Flag 
Character 2 = Alternating 
pattern 0/1 bits 

XX = Any valid 
bit pattern 
X'OO' to X' FE' . 

3270 Link Anolys;s I IMemory xxxT 
L d'~kl.!!...-.illi!!.I.!!..5RE~AD,-,-Y ____ 1 I~I ___ I 
EBCDIC Modem Clock Modf'm Port 4 

RECEIVE· COIlTINUOUS DATA 

a Rccei ve ChC"racter P.:lt t4?rn 

b Wrap RecC'lved Data 

c Veri 'Fy Datil 

YOUR POSSIBLE 
CHor CE CHOI CES 

1 = Flog 
2 = Alt(?rn~t;n9 OIl bltS 

XX = Any vdlid bit pattern 
X'OO' to X'FE' 

1 = Yes 2 = No 

1 = Yes 2 = No 

Press CANCL to return to BSe Ll nk Analys; 5 menu. 

Pres!'. END to return to Functlon Selection menu. 

When finlshed ".nth th,s menu, press ENTER. 
Type 10 letter to choose ITEM. press ENTER: IS 

Figure 8-6. RECEIVE CONTINUOUS DATA 
SETUP Menu 

Use the following information to setup 
the Receive Continuous Data utility: 

• 

• 

Yes is valid for Wrap Received 
Data only if a duplex facility is 
being used. 

When Verify Data = No, the utility 
can be used to trace incoming 
activity from a remote machine 
when the remote machine is 
bidding. In this instance the 
Oisplaywriter does not return a 
response for any received data. 

Receive Continuous Data Execution 

Press ENTER after the setup and the 
utility executes. Figure 8-7 shows 
the 3270 Receive Continuous Data exe­
cution frame. The Modem Interface 
Status lines give the state of the 
modem interface signal. 

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

3270 Llnk Analysis IRecelving Cont;nuou5 Dilta IMemory )()()(T 
L d;~k IL!!.u.!dON-LlHE RECEIVE I-------I~I ___ I 
01 Modvm Clock Modem Port 4 

TS 
DTR DSR RTS CTS RLSD RI TD RD SS DSRS • = On 

a = OH . . 
Charaacter Pottern - Flog 

Recci Vfi Status 

DSR Dropout 
o· 

Rece; ved Data 

Non-Milt Ch~5 _, II t 

7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 
7E 7E 7E 7E 76 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 
7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7E 7£ 7E 7E 7£ 7E 7E 
7£ 7£ 7E 7£ 7E 7£ 7E 7E 7£ 7£ 7E 7E 7E 7E 7£ 7E 7E 7E 7E 7£ 7£ 7E 7E 7E 7E 7E 
7E 7E 7E 7E 7E 7E 7£ 7E 7£ 7£ 7£ 7£ 7E 7E 7E 7E 7E 7E 7E 7& 7E 7E 7E 7E 7£ 7£ 
7E 7C 7E 7E 7E 7E 7E 7£ 7E 7E 7E 7E 7E 7E 7E 7E 7£ 7£ 7E 7E 7E 7E 7E 7E 7E 7E 

E~~or Cha~.cter. - 76 76 76 7C 7C 76 76 76 76 76 7C 

'r.a5 CAMCL to returan to setup menu. 
p,.e55 END to return to Funct 1 on Select 1 on menu. 
,~.u EHTER key to start o~ 'stop d;splDy,ng the data. 

Figure 8-7. 3270 Receive Continuous 
Data Execution Frame 

The following information is included 
in this frame: 

• 

• 

The pattern that was selected to 
be received. 

The number of received characters 
that do not match the pattern (if 
Verify Data = Yes). 

• The data being received (the last 
byte is displayed video-reversed) 

• The non-matched characters 
received (if there is a non-match 
and the 'verify data' option was 
selected). 

SDle EXERCISER UTILITY 

The SOle Exerciser utility allows 
online SDlC testing from the primary 
to the secondary. This utility will 
transmit the Test command, wait for a 
response, and verify the response, or 
receive the Test command and transmit 
a response. This utility also veri­
fies the path from the local site to 
the remote site. 

t~ote : 
only. 

3270 DSC is in secondary mode 

The SDLC Exerciser is used for diag­
nostic purposes only and supports the 
following: 

• Test (TEST). The Test command is 
used to transmit a frame of test 
data from the primary to the sec­
ondary. A Test response will be 
generated and returned by the sec­
ondary if a Test command is 
received. 
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• 

• 

Disconnected Mode (OM). If a DM 
is received, a SNRM will be trans­
mitted. 

Set Normal Response Mode (SNRM). 
A SNRM will only be sent if a DM 
is received. If a SNRM is 
received, an unsequenced acknowl­
edgment will returned. 

To select this utility, choose SDLe 
Exerciser from the 3270 LINK ANALYSIS 
menu. The SDlC EXERCISER SETUP menu 
appears. 

SDLe Exerciser setup Menu 

Figure 8-8 shows the SDlC EXERCISER 
SETUP menu. 

3270 Li nk Analysis I 
L!!.!.:.i�L.!!J..ll�"""RE_AP'"'-Y __________ �~I ___ 1 

01 Modem Clock 

a SDLC hst Data 

b Transmit Block Size 

c Transm; t Mode 

d Di splay Mode 

HodRm Po~t 4 

SDLC EXERCISER 

YOUR POSSIBLE 

£.!!.Q.!g £!:!Q!£ll 

1 = X'OO' to X'FF' 
XX = Any val' d bl t pattern 

X'OO' to X'FF' 
I = 64 2 = 128 

= 256 4 = 512 
= Keyboard control 
= ContlnuOu5 

= Monltol'" 
2 = Error. Lo.g 
3 = Trace 

Press CANCL to return to 3270 L1nk Analysis menu. 
Press END to return to Functlon Selection menu. 
When finlshed with tnls menu, press ENTER. 

Type ID letter to choose ITEM. pre5s ENTEP.: II 

Figure 8-8. 3270 SDlC EXERCISER SETUP 
MENU 

The valid menu options are: 

• SDlC Test data. Allows the 
selection of test data. Default 
is X'OO' to X'FF'. 

• 

• 

• 

Transmit block size. Allows the 
selection of the transmit block 
size. Default is 256. 

Transmit mode. Allows the 
selection of the transmit mode. 
Default is Keyboard Control. 

Display mode. Allows the 
selection of the display mode. 
Default is Monitor. 

The options you select from this menu 
determine which frame will be dis­
played after you press ENTER. If you 
select Monitor Hode the monitor frame 

displays (Figure 8-9). If you select 
Trace or Error Log ei~her the Trace 
frame (Figure 8-10) or the Error log 
frame (Figure 8-11) displays. 

3270 SDLe Exerciser Monitor Frame 

The 3270 Monitoring SDlC Exerciser 
frame (Figure 8-9) contains the fol­
lowing information: 

• The number of seconds before 
another block can or will be 
transmitted if a response ;s not 
received (line 5). 

• Test Frames Sent counter. Indi­
cates the total Test Frames sent 

• Test Response Received counter. 

• 

• 

• 

• 

• 

• 

• 

Indicates the total valid test 
responses received. 

Test Frame Received counter. 
Indicates the total valid Test 
frames received. 

FCS Errors counter. Indicates the 
total FCS errors detected. 

Adapter Errors counter. Indicates 
the total number of adapter errors 
detected. 

Aborts Received counter. Indi­
cates the total number of abort 
errors detected. 

Interface Errors counter. Indi­
cates the total number of inter­
face errors detected (DSR 
Dropouts, CTS Dropouts, or Trans­
mit Failures). 

Protocol Errors counter. Indi­
cates the total of protocol errors 
detected (frame less than 32, 
frame off byte boundary, buffer 
overflow) . 

link Data field. Indicates if any 
and what data is being transmitted 
and received. 

All code points are repres­
ented by their hex represen­
tation and a space. 

All received data is under­
scored. Transmitted data is 
not underscored. 

There are three spaces between 
blocks. Two of the last three 
spaces are video-reversed fol­
lowing the last block 
received. 
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3270 Li nk Ana1ys, siMon; tor, n9 SDLC E)Cerclser IM_Mory )()()cT 

~1~IOH-Llt!E 5EUD �--------�~I ____ I 
01 Modem Clock Modem Port It 

~ 5 

DTR D5R RT5 CT5 R~5D RI TD RD 55 05RS 
• • • • a _ 

xxx Test Fr&)me!a Sent XXX FCS Error5 

xxx Test Respon!:!es Recei '.led 

XXX Test Frames Rccel '.led 
XXX Aborts Recel ved 

XXX Interface Errors 

XXX Protocol Error. 

XXX Adapter Errorr. 

• ~ On 

• a Off 

Link Data 

~Ullllllll~~~llllll~llll~ll~llllllllllallil 
lllllllllllllllillllllnll~llllUnUn~llllllnU 
B 1!! II II AI M II AA 11. .e£ II li li AA F3 00 01 02 03 04 05 06 07 0& 09 OA 
OB OC 00 OE OF 10 11 12 13 II, 15 16 17 1& 1~ lA 11 lC 10 IE IF 20 21 ZZ 2324 
2S 26 27 28 2~ 2A 2B 2C 20 2E 2F 30 31 32 34 3S 36 37 3& 39 3A 31 3C 30 3E 3F 

~ II AA 15 ~ II AA 11 

Press CAUCL to return to setup menu. 
Press END to return to Functlon Selection menu. 

Pres!:. ENTER to transmit Test command. 

Figure 8-9. 3270 Monitoring SDLC 
Exerciser Frame 

3270 SDLC Exerciser Trace Frame 

Figure 8-10 shows the 3270 SDLC 
Exerciser Trace Frame. The frame con­
tains the same link data display as 
the Monitoring SDLC Exerciser frame. 
If necessary, the trace can be 
scrolled. 

3270 ~Ink Anoly.h 10i.playlng SO~C he,ci ... T,.ce Ui..U.I!..I.1..liI--_____________ I~I ____ 1 

Mllllllnllllll~llull~llllllll~llllllllllllllll 
llllUll~llllllllllnllllllllllUlllill~llllUllU 
n II .u Ii lZ 11 lllA II 1£ 1R n II AA F3 00 01 02 03 04 05 06 07 0& 09 OA 
OB DC 00 OE OF 10 11 12 13 14 15 16 17 13 19 lA 11 lC lD IE IF ZO 21 ZZ 23 24 
Z5 26 27 2a Z9 2A 2B' 2C 2D 2E 2F 30 31 32 34 35 36 37 U 39 3A 3B 3C 30 3E 3F 

M II AA 15 M II 
-End of ~og-

Press CANCL to return to setup menu. 

Press END to return to Funct,o" Se1ectlon menu. 

Use'" and + keys to scroll through 1race. 

Figure 8-10. Displaying SDLC 
Exerciser Trace Frame 

3270 SDLC Exerc;ser Error Log Frame 

The 3270 SDLC Exerciser Error Log 
(Figure 8-11) is formatted the same as 
the 3270 SDLC Error History Log. 

3270 l;n~ Ana1y!:!i!. ID1!:!plaYl"g SOLe E)(erc1s"r Error Log 
.I......ltU.!!.1~1 I~I ____ I 

U RI 

~!ml ~ll 
AE Ov~r-run XX 
AE Und@rrun XX 
AE Int"rrupt Overrun XX 
AE BuffQr Overflow XX 
IE CTS Stuck Hi gh Off Off 
IE CTS Dropout Off Off 
PE Buffer Overflow XX 
PE Fr-sme Error XX 
IE OSR Stuck Hlgh On Off 
-End of ~og-

Pr,,!os CAMel to return to setup .... tnu. 

Pr,,!:!!. END to return to Function Sel~ctlon Menu. 
use,f\and..v keys to scroll through Error Log. 

ll!. ill 11 !ll 111 !J...U! 

On On Off Off On Off 
On On Off On Off Off 

On On Off On On Off 

Figure 8-11. 3270 DSC Displaying SDLC 
Exerciser Error Log 
Frame 

MEASURE RTS/CTS DELAY UTILITY 

The Measure RTS/CTS Delay utility is 
used to determine if a modem is con­
figured for the proper RTS/CTS delay. 
To run this utility, select Measure 
RTS/CTS Delay from the 3270 LINK ANAL­
YSIS menu. 

When DSR becomes active, the utility 
executes and the following frame dis­
plays (Figure 8-12). 

Note: 
used, 
CClTT 
en in 

If a CCITT interface is being 
all EIA terms are replaced by 
numbers. The time delay is giv­
milliseconds. 

3270 Llnk AniJlys15 IMe&)Sur;ng Delay IMemory )C)CxT 
L.!!i.a.t1~1 I ________ I~I ____ I 
EBCDIC Modam Clock Modem Port 4 

DTR OSR RT5 CTS R~SO RI TO RO 55 05R5 

RTS/CT5 Oelay 
XXXX ms 

Press CANCL to return to BSC L'nk Analysis menu. 
Press END to return to Funct;on Selectlon menu. 

Press EHTER to repeat the measurement. 

• = On 

D = Off 

Figure 8-12. Measuring Delay Display 
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SELECT SWITCHED NETWORK BACKUP/HALF 
SPEED UTILITY 

The Select Switched Network 
Backup/Half Speed utility is used to 
specify Switched Network Backup (SNBU) 
or Half Speed for utility execution. 

Note: Both Select Standby (55) and 
Data Signaling Rate Selector (DSRS) 
are the EIA terms for Select Switched 
Network Backup/Half Speed. 

3270 Llnk Antllysis I IMemory xxxT 

L!!.ll!!.1!....l!i.:!1IREADY I~I ___ I 
EBCDIC Modem Clock Modem Port 4 

SELECT SWITCHED NETWORK BACKUP/HALF SPEED 

YOUR POSSIBLE 
~ CHOICES 

a Swi tched Network Backup I = On 2 = Off 

b Half Speed I = On 2 = Of f 

Press CANCL to return to BSe Link Anc:tlys15 menu. 
Press END to return to Function Selection menu. 
When finlshed with this m~nu, press ENTER. 

Type ID letter to choose ITEM, press EtHER: II 

Figure 8-13. SELECT SWITCHED NETWORK 
BACKUP/HALF SPEED Menu 

The options on this menu (see 
Figure 8-13) are: 

• Switched Network Backup. Indi­
cates whether switched network 
backup is to be used. The default 
is OFF. 

• Half Speed. Indicates whether the 
modem is to operate at half speed. 
The default is OFF. 

CONTROL MODEM INTERFACE UTILITY 

The Control Modem Interface utility is 
used to control and display the cur­
rent modem interface. This utility 
aids in diagnosing modem problems and 
modem interface problems. 

To run the utility, select Control 
Modem Interface from the 3270 LINK 
ANALYSIS menu. Figure 8-14 shows the 
CONTROL MODEM INTERFACE menu. 

Enter the ID and either '1' (to turn 
the signal ON), or '2' (to turn the 
signal OFF). 

3270 link Analysis IControlling Modem Interface IMemory xxxT 

~I~I I I~I-__ I 
EBCDIC Modem Clock Modem Port 4 

CONTROL MODEM ItlTERFACE 

OTR DSR RTS CTS RLSD RI TD RD SS DSRS • = On 

.. = Off 

YOUR POSSIBLE 

lQ l.ll.t! CHOICE £!tlli.U 

a Set DTR - DSR - I = On 
b Set RTS - CTS - I = On 
c Set TD - RD - I = On 
d Set 55 - RL5D - I = On 
e Set DSRS - RI - I = On 

p,.e~s CANCL to rE!'turn to sse L1nl< Anillys15 menu. 

Pl"'es.s END to return to Functlon Selection menu. 

Type ID letter to choo~e ITEM, press ENTER: II 

2 Off 
2 Off 
2 Off 

Off 
Off 

Figure 8-14. CONTROL MODEM INTERFACE 
Menu 

DISPLAY ERROR LOG 

The Display Error Log utility is used 
to format and display error log data. 
To run the utility, select D;splay 
Error Log from the 3270 LINK ANALYSIS 
menu. The system will then prompt for 
a Memory Record (dump) diskette(s). 

SDLC error log data is presented in 
three different sections: 

1. SDLC Session Description (see 
Figure 8-15) 

2. Operational Counters and Error 
Counters (see Figure 8-16 and 
Figure 8-17) 

3. Error History log (see 
Figure 8-18) 

Session Description appears first. To 
scroll forward through the log, use 
the arrow down (+) key. To scroll 
backward, use the arrow up (+) key. 

Use the PRINT key to print any Error 
log frame. 

Session Description 

Use Session Description information to 
verify that the session setup was cor­
rect at the time the Error History Log 
was recorded. 
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3270 Link Anolys.is IO;sp1ilying Error Log IMemory xxxT 

Ln'~.I~1 I I~I ___ I 
01 Modem Clock Modem Port 4 

.§.ill .b.J.n.!1. Addrp'ss 

01 

!ll~ 
Modem 

~t.2!:i 

SESSION DESCRIPTION 

~Filc;l'ty 

Sw; tched 

Sa.n tched H@twork 8ackup 

No 

4" No 
~ Cnrrler ~ Conn{"ct,on 

Ho Socondi\ry 

~ Encodl"g 
Ye5 
An~w .... r l2!l..2 Gl'ncriltl0n 

Yes 

~i!t!l1 

~~ 

*'*** 
Press CANCL to return to 3270 Llnk Analysis menu. 

Press. END to re-turn to Function Se1ectl0n menu. 

Pres!". PRINT to print dlsplay contents. 

U5~ t and' keys to scroll through Error Log. 

AdDDtpr Locntion 

0, skette Unit 

Physi cDl !:!.r!..ll. II 
1 

Figure 8-15. Sample SESSION 
DESCRIPTION Frame 

Note: When Session Description is 
displayed the Machine Configuration 
within memory is updated to match that 
display. 

The SDlC operational information in 
the SDlC Session Description frame 
includes (see Figure 8-15): 

SDlC link Address 
last XID sent if applicable 
last XID received if applicable 
Dedicated Connection (whether pri­
mary or secondary) 
Communication Adapter location 
Physical Unit (PU) Identification 

The modem information in the SDlC Ses­
sion Description frame includes: 

Type of Clocking 
Modem Port 
Continuous Carrier (yes/no) 
NRZI Encoding (yes/no) 
Answer Tone (yes/no) 
Network Facilities 
Switched Hetwork Backup (yes/no) 
Half Speed (yes/no) 

SDLC Counters 

There are two types of counters, oper­
ational and error counters. Opera­
tional counters are used to determine 
the relative health of the communi­
cation network. Error counters are 
used to identify specific communi­
cation network problem areas. 

3270 Llnk Analys1s ID;splaYlng Error Log Ij1tomory xxxT 

L d'§.I~1 I-------I~I ___ I 

I-Frl'lme-.. Receoi ved 
XXXXX 
!.t.U.~ RecC"iv('d 
XXXXX 
Inval j d Frump;. R£'C,-",1 ved 

XXXXX 
W Errors. 

XXXXX 
Protocol Errors 

XXXXX 
~ Tlmeouts 
XXXXX 
AdnDt~r Errors 

XXXXX 

SDLC COUNTERS 

xxxxx 
I-Frnmps/tur§t ~ 

XXXXX 
Transmit Fill lures 

XXXXX 
ill Dropouts 
XXXXX 
CTS Dropout 50 

XXXXX 

Jnvi'll'd~ 

XXXXX 

Pre~!t CANCL to return to 3270 L;nk AnalYS1S Menu. 
Pre!.!. END to retu,.n to FUnct;on Selection menu. 

Prv!os PRINT to prlnt d;!oplay contents. 

U~e t and ~ key:;, to $croll through E,.ror Log. 

Figure 8-16. SDLC COUNTERS Frame 

There are three operational counters 
for SDle communications (see 
Figure 8-16). These counters are: 

• I-Frame Received Counter. Counts 
the total number of I-frames 
received with valld Frame Check 
Sequence (FCS) fields. 

• 

• 

Test Frame Received Counter. 
Counts the total number of valid 
test frames received. 

I-Frame Sent Counter. Counts the, 
total number of I-frames transmit­
ted without any detectable trans­
mit error. 

There are ten SDlC Error Counters. 
These counters are: 

• 

• 

• 

• 

Invalid Frame Received Counter. 
Ccounts the number of frames 
received with an invalid SDLC con­
trol byte, invalid I-field, or 
invalid NR-count. This includes 
all non-supported 
co~mands/respon5es and the sup­
ported DM and FRMR responses. 

Frame Check Sequence Error 
Counter. Counts the total number 
of FCS errors detected. 

Protocol Error Counter. Counts 
the number of frames received in 
error due to a SDLC protocol vio­
lation or an XID violation. 

Inactivity Timeout Counter. 
Counts the number of inactivity 
timeouts which occurred. 

• Adapter Error Counter. Counts the 
number of adapter related errors 
which were detected (overruns, 
underruns, interrupt buffer over­
runs) . 
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• 

• 

• 

• 

• 

I-Frame/Burst Resent Counter. 
Counts the number of I-frames or 
burst, if more than one I-frame, 
which were retransmitted without 
any detectable transmit error. 

Transmit Failure Counter. Counts 
the number of times a transmit 
complete interrupt did not occur 
within ten seconds. 

Data Set Ready (DSR) Dropouts 
Counter. Counts the number of DSR 
dropouts detected. 

Clear to Send eCTS) Dropouts 
Counter. Counts the number of CTS 
dropouts detected while a frame 
was transmitted. 

Invalid Interrupts Counter. 
Counts the number of Displaywriter 
interrupts that occurred and were 
not for communication. 

SNA Counter 

The SNA Counter (Figure 8-17) presents 
the data from the Record Formatted 
Maintenance Statistics (RECFMS) Type 2 
Program Check Counter. The SNA count­
er is used to detect SNA protocol 
problems. 

3270 Link Analy~;~ ID1splaying Error Log IMemory x)()cT 

L!!W.1.8....!!.W.1 I------I~I ___ I 

Progr-nm .£.!:!..!s..!1. Summnry 
XXX XX 

SMA COUNTER 

P"&S5 CANCL to return to 3270 L'i nk Analys15 menu. 
Pres5 END to ,..~tu,.n to Funct;on Selection menu. 

Press PRINT to pr; nt di splay contents. 
Us .. t and' keys to scroll through Error Log. 

Figure 8-17. SNA COUNTER Frame 

SDLC Error History Log 

There are three classes of errors 
recorded in the SDLC Error Log: 

• Adapter Error (AE) 

• 
• 

Interface Error (IE) 

Protocol Error (PE) 

Figure 8-19 shows the possible entries 
into the SDLC Error History log 
(Figure 8-18), their error type and 
the additional information stored with 
them. 

3270 Link Analysls IDisplaYlng e",,,or Log IMemory xxxT 
L d;skl.w!.ll!!.1 I I~I ___ I 

ERROR HISTORY LOG 
RI RI 

e,.,.or Type f!L..!!A il 
AE Overrun XX 
PE Inval1d Command ZZ 
IE DSR Stuck H, gh On Off 
AE Under-run XX 

AE Interrupt Overrun XX 

IE CTS Stuck H; gh Off Oft 
IE CTS Dropout Off Off 
PE 8uffer Overflow XX 

AE Interrupt Bufie,. Overrun __ YY 
PE FRMR ZZ 
PE Inact 1 v; ty T 1meout YY 
PE Frame Error XX 

IE DSR Dropout Off Off 
-End of Log-
Press CANCL to return to 3270 Link Analysis menu. 
Press END to return to Funct; on Selectl on menu. 
Press PR INT to pr, nt di splay contents. 

Use t and ~ keys to'scroll through Error Log. 

Qll m II .!!.ll CTS RLSD 

Off On Off On On Off 

On On Off Off On Off 
On On Off On Off Off 

On Off Off Off On Off 

Figure 8-18. Sample ERROR HISTORY LOG 
Frame 
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ERROR TYPE ERROR NAME STATUS INFO 

AE Overrun XX 
AE Underrun XX 
AE Interrupt Overrun XX 
AE Interrupt Overrun Buffer YY 

IE DSR Stuck High YY 
IE DSR Dropout YY 
IE Transmit Failure YY 
IE CTS Stuck High YY 
IE CTS Dropout YY 

PE Buffer Overflow XX 
PE Frame Error XX 
PE Invalid Command ZZ 
PE FRMR ZZ 
PE Inactivity Timeout YY 

NOTE: XX = Status Register 4 

YY = Status Register 1 it is displayed as 
Off Off On On Off On Off On 

ZZ = FRMR Reason Code: 
X'OI' = Invalid Command Received 
X'03' = Invalid I-field Received 
X'04' = Overflowed Buffer (FRMR Received Only) 
X'08' = NR-Count Out of Range 

Figure 8-19. SDLC Error Summary 

SDLC TRACE UTILITY 

The SDLC Trace is a record of the last 
events detected on the line. The 
trace provides an exact picture of the 
data stream as it appears on the link. 
Use this utility to diagnose proce­
dural errors and incompatibilities. 

To save space, a "trace inhibit" is 
activated after tht first pair of 
back-to-back send or receive s-frames 
are stored. This inhibit is deacti­
vated when something other than an 
s-frame is sent or received. Each 
entry in the trace is several bytes. 
The first byte indicates the event 
type. The additional bytes provide 
more information about that event. 

A memory record is performed to obtain 
the trace data. For further memory 
record procedures refer to the IBM 
Di splaYl-Jri ter System Product Suj;pOrt 
Manual. Once the memory record is 
performed, select Display SDLC Trace 
from the 3270 LINK ANALYSIS menu. 

This causes the SDLC DISPLAY TRACE 
Menu to appear. 

SDLC Display Trace setup 

The SDLC Display Trace Setup 
(Figure 8-20) allows nine modes of 
scrolling trace data: 

• Mode one. Scrolls all data, from 
the oldest to latest entry. 

• Mode two through nine. Allows a 
SDLC command or event to be 
defined as the search data. Valid 
choices are: None, SNRM, XID, 
FRMR, I-frame, Adapter Error, 
Interface Error, Protocol Error 
and Timeout. 

Trace data is searched from the oldest 
entry to the latest entry. Whenever 
the search data is detected, the trace 
is displayed, starting with that data. 
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3210 Link Anal ys; s I Memory xxxT l.....s!.W.1.B.....!!.Uh.1 _____________ I~I ___ I 

a S@arch Data 

DISPLAY SDLC TRACE 

YOUR POSSIBLE 

CHOICE CHOICES 

I = None 
2 = SHRM 

3 = XID 

4 = FRMR 

5 = I-FrBm@ 
6 = Adopt litr @rror 
7 = Interface er-ror 
a = Protocol .rror 
9 = T1 meout 

Press CAMCL to return to 3270 Link Analy~is menu. 
Press END to return to Function Select10n menu. 
Whvn finished with thiS menu, press ENTER. 

Type 10 leth~ to choose ITEM, p~e5S EHTER: a 

Figure 8-20. SDlC DISPLAY TRACE Setup 
Menu 

SDLe D;splay Trace Execut;on 

Press ENTER after setup and the utili­
ty executes ( Figure 8-21 ). 

3270 Link Ani:llysis IDlsplaYl"g SDLe Trace IMemory xxxT 
.Ls.i~.!dR d",I'1 I I~I ___ I 
SfClrch R!!.!.i!. 

None RI RI 
~.i@. ill Qll II lli CTS .!!.J,..§.Q 

MT DSR On _______ _ Off Off On On Off Off Off Off 
R SNRM ______ _ 
S UA ______________ __ 

R I-F~Dme _________ _ 
S RR ____________ __ 

R _1-F~Dme ________ _ 
5 RNR ______________ _ 

AE RLSD D~opout 
R lnvalld Command ___ _ 
S FRMR ___________ _ 
AE Underrun _____ ~ __ 

CC 

CC 
CC 
CC 

CC 

CC 

CC 

Off Off On On Off On 

CC Zl Z2 Z3 
yy 

Off 

IE CTS Stuck HIgh _____ _ Off 0 F f On On Off Off On Off 

Press CAUCL to return to setup menu. 
Pre!.s E'~D to return to Function Seleetlon menu. 
Press PRINT to p,.,nt dlsplay contents. 

Us.e t lind, keys to ~eroll through Trilce. 

Figure 8-21. Displaying SDLC Trace 
Frame (Normal Mode) 

Lines 4 through 7 of the SDLC Display 
Trace frame indicate: 

• If the utility ;s in Search Mode, 
and if so what data ;s being 
searched. 

• Which line within the trace ;s 
being displayed on line one of the 
SDLC Trace Display frame. 

lines 8 through 19 contain the line 
events and additional information. 
The possible events, the additional 
information stored with them, and 
their display format are: 

• SEND COMMANDS/RESPONSES 

• 

S SNRM · ........... CC 
S DISC · ........... CC 
S DM · ............. CC 
S FRMR · ........... CC ZI Z2 

Z3 
S Test · ........... CC 
S UA · ............. CC 
S XID ............. CC 
5 RR · ............. CC 
S RNR ............. CC 
S I-frame .......... CC 
S Invalid .......... CC 
S ABORT ........... yy 

RECEIVE COMMAND/RESPONSES 

The same as SEND commands above 
except proceded by and 'R' instead 
of an '5'. There are two addi­
tional commands: 

R FCS Error ....... yy 
R I DL E •••••••••••• YY 

• ADAPTER ERRORS 

AE Overrun ........ XX 
AE Interrupt OverrunXX 
AE DMA Under run XX 
AE RLSD Dropout ... YY 

• INTERFACE ERRORS 

• 

• 

• 

IE Stuck High YY 
IE Transmit Failure YY 
IE CTS Dropout YY 

PROTOCOL ERRORS 

PE Buffer Overflow XX 
PE Frame Error .... XX 

TIMEOUTS 

TO Inactivity TimeoutYY 

MODEM TRANSITIONS 

MT DSR Off . ....... YY 
MT DSR On ......... YY 

NOTE: CC = SDlC Command B~lte 
(See Figure 8-22 on page 8-15) 

XX = Status Register 

YY = Port A Modem 
Status -- displayed as: 

Off Off On On Off On Off Off 

ZI = SDlC Command Byte which was 
in error 

Z2 = Sender's Ns and Nr counts 
as shown: 
--0--0 

I I 
Hr Ns 

Z3 = FRMR Reason Code: 
x'01' = Invalid Command 

Received 
x'03' = Invalid I-field 
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Received 
x'04' = Overflowed Buffer 

(FRMR Received Only) 
x'08' = Nr-count Out of 

Range 

B, t 
7654321 

Comment 

tlR HR HR P/F NS 

HR tlR NR P/F 0 
NR HR NR P/F 0 

1 0 P/F 0 
0 0 P/F 0 

1 P/F 1 
1 P/F 0 
1 P/F 
0 P/F 
0 P/F 0 

NS HS 

0 
0 

0 1 

1 

I-FrilmQ CHD/RSP 
RR CHD/RSP 
RNR CHD/RSP 

DISC CHD 
SNRH RSP 
XID CHD/RSP 
TEST CHD/RSP 
UA RSP 
DH RSP 
FRHR RSP 

NOTE: HR = Number RQce; ved sequence count. 

NS = Number Sent si'quence count. 
P/F :: Poll/Flnat indlcatol"'. 

Figure 8-22. SDLC Command Byte 

3270 PIU TRACE UTILITY 

The 3270 PlU Trace provides an exact 
picture of the SNA protocol and data 
stream as it appears at the SDLC/SNA 
interface. This utility is used to 
diagnose procedural errors and incom­
patibilities within the SNA protocol. 

To use this utility, select 3270 PIU 
Trace from the 3270 LINK ANALYSIS 
menu. A Display PIU Trace frame 
prompts: Insert Memory Record 
Diskette(s), press ENTER. After 
inserting the Memory Record 
Diskette(s) and pressing ENTER, the 
PIU TRACE SETUP menu displays (see 
Figure 8-23). 

The PlU TRACE menu options are: 

• 

• 

• 

Search Data. This allows the 
selection of the search data. 
Valid choices are: None, -RSP, 
CD, any valid bit pattern X'OO' to 
X'FF'. Default is None. 

Search Area. This allows the 
selection of the search area. 
Valid choices are: TH, RH, RU, 
and ALL. Default is ALL. 

Display Mode. This allows the 
selection either character or hex 
display mode. Default is Hex 
(which displays all code points by 
their hex representations and a 
space) . 

3270 Link AnalYS15 IMemory x)()(T 
.b....!!i2IR d"~I _____________ I~I ___ 1 

a Search Data 

b Search Area 

c D, splay Mode 

DISPLAY PIU TRACE 

YOUR POSSIBLE 

£!!Q!.£.[ £.!l..Q.llll 

1 = None 

2 = -RSP 

3 = CD 
xx = Any viii; d bi t pattern 

X'OO' to X'FF' 

1 = TH 2 = RH 
3 = R U 4 = All 

1 = CharactQr 
2 = Hex 

f'ress CANCL to return to 3270 Link Analysis menu. 
Press END to r£'turn to Function SelC'ctl0n menu. 
&olhen ilnH,hed with this menu, press ENTER. 

Type ID lcotter to choose ITEM. pres5 ENTER: II 

Figure 8-23. DISPLAY PlU TRACE Setup 
Menu 

Press ENTER after the setup and 
the 3270 Display PlU Trace utility 
executes. Figure 8-24 shows the 
3270 PIU Display Trace frame. 

3270 l;nk Anillys;s ID;splaYlng PIU Trace IMemory )C)CxT 
~IR diskl I-------I~I ____ I 

~~ 
Hone 

IRue IRRI ICD ICHD ITH IRH 
1 

R SC RQ BIND 3F 4A 6C 22 CO 22 67 aD CO 31 00 07 07 BO 02 aa 00 00 

00 02 02 00 00 00 00 

S SC RSP BIND 3D CO 33 21 4F 22 E7 80 CO 31 

R FH RQ SC CO 33 21 4F 22 02 01 co T h i 5 

S FH RSP 3C CO 33 21 4F 22 83 01 00 
R - FH RQ CD 3C CO 33 21 4F 22 01 S1 CO w h 

S FH RSP CD 3C CO 33 21 4F 22 81 81 co 
R SC RQ UNBIND 3D CO 33 21 4F 33 E7 '0 co 32 01 
5 SC RSP UNBIND 3e co 33 21 4F 33 02 01 CO 32 
-End of Log-

Pres5 CANel to return to setup menu. 
Press END to return to Funct;on Selection menu. 
Press PRIUT to prlnt dlsplay contents. 

Use t· and' keys to scroll through Trace. 

Figure 8-24. Displaying PIU Trace 
Frame 

Lines 4 and 5 indicate if the 
utility is in search mode and if 
so, what byte is being searched 
for. 

line 6 is the format field and is 
displayed as: 

!RUC!RRIICDICMDITHIRHIRU 

line 7 is the line count field. 

Lines 8 through 19 are the PIU 
Display Trace areas. Information 
in this area is formatted as fol­
lows: 
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Column 1 contains an S for all 
sent data and an & for all 
received data. 

Columns 4 through 7 are the 
Response/Unit Category (RUC) 
field and may contain the fol­
lowing: 

NC. For Network Control 
SC. For Session Control 
DFC. For Data Flow Con­
trol 
FM. For Function Manage­
ment 
(BLANK). For Segmented 
PIU (no RH field) 

Columns 9 through 12 are the 
Request/Response Indicator 
(RRI) field and may contain 
the following: 

RQ. For request 
RSP. For positive 
response 
-RSP. For negative 
response 

Columns 14 through 16 are the 
Change Direction (CD) field 
and will contain CD if the CD 
bit was on and blank if the CD 
bit is off. 

Columns 18 through 25 are the 
S~A Command (CMD) field. 

Columns 27 to 43 are the 
Transmission Header (TH) 
field. 

Columns 45 to 52 are the 
Response Header (RH) field. 

Columns 54 to 79 are the 
Response Unit (RU) field. 

Note: If the PIU is segmented (no 
RH> then the RU will begin in col­
umn 45. 

In Character Mode RM RU data is 
represented as follows: 

Characters are represented by 
alpha characters and two 
spaces. 

Spaces are represented by 
three spaces; all other code 
points are represented by 
their hex equivalent and a 
space. 

In Hex Mode data is formatted as 
in the Character Mode with one 
exception, all code points are 
represented by their hex equiv­
alent and one space. "End of Log" 
is displayed when all the trace 
has been displayed. 

The oldest data in the trace is 
displayed first. If the trace 
contains more data than can be 
presented on one frame, use the up 
(+> and down (t> scroll keys. 
Press the PRINT key to print any 
trace frame. 

3270 CHANGE LINK DESCRIPTION UTILITY 

The 3270 Change Link Description util­
ity is used to change the 3270 commu­
nication link description temporarily 
or permanently. 

To use the utility, select Change L;nk 
Descr;pt;on from the 3270 LINK ANAlY­
SIS menu. The CHANGE LINK DESCRIPTION 
menu (Figure 8-25) appears. 

Note: Session Description may change 
automatically when displaying Error 
Log. 

~270 Llnk Analys;s IChg Dtt!fCr;ptl0n IMomory )()()<T 

.L.!U.&1!....!!l::!.IREAIlY I I~I---I 
01 Modl:'m Clock Modem Port It 

!A l.!U! 
a SDLC L 1 nk Address 

b BH Clock;"9 

c Modem Port 

d Contlnuous Carr,or 
e NRZI E"cod; n9 
f Answer T one G~ne,.at; on 

9 Interfoe,," Status 

h Storco Llnk Descrlpt;on 

CHANGE LINK DESCRIPTIDN 

YOUR POSSIBLE 
.£!!Qill CHOICES 

01 01 - FE 
1 = Business Mach;ne Clock 
2 = Modem Clock 
1 = Poet 4 2 = Poet 4A 3 = Poet 48 

1 = Yes 2 = No 
1 = Yes 2 = No 
1 " Yes 2 = No 

1 = EIA 2 " CCITT 

1 " Yes 2 = No 

P,..5S CANCL to return to 3270 Llnk Anillysis menu. 
Press END to return to Funct'ion Selection menu. 
When f;n'ished with th15 menu, prR!.S ENTER. 

Typ" ID lett"e to choose ITEM, pees" ENTER: a 

Figure 8-25. 3270 CHANGE LINK 
DESCRIPTION f'lenu 

The options on the 3270 CHANGE LINK 
DESCRIPTION menu are: 

• 

• 

• 

• 

SDLC Link Address. Identifies a 
secondary station on a link. The 
default is, li. 

Bit Clocking. Specifies either 
business machine or modem 
clocking. The default is g, Modem 
Clock. 

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

Continuous Carrier. Indicates 
whether the communications utili­
ties are duplex. The default is 
~, No. 

• NRZI Encoding. Specifies whether 
Non-Return-to-Zero-Inverted encod-
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• 

• 

• 

ing is to be used in transmission. 
The default is No. 

Answer Tone Generation. Indicates 
whether an answer tone is gener­
ated. The default is ~, No. 

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

Store Link Description. Specifies 
whether changes made here are to 
be temporary or stored on the 
diskette. The default is ~, No. 

WRAP MODEM UTILITY 

The Wrap Modem utility is used to test 
modems that support modem wrap and to 
test any point from which transmitted 
data can be wrapped back. To select 
this utility choose Wrap Modam from 
the 3270 LINK ANALYSIS menu; the WRAP 
MODEM SETUP menu (Figure 8-26) 
appears. 

WRAP MODEM SETUP: The options on the 
WRAP MODEM SETUP menu are: 

• 

• 

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

Wrap to remote mode. Controls the 
state of the test signal and 
allows remote modems and 
Displaywriters to be tested by a 
modem wrap. If Yes is specified, 
the utility will not turn the test 
signal on. If No is specified, 
the utility wilY-turn the test 
signal on. 

Note: In some cases the remote modem 
must be set up for the remote wrap at 
the remote location. If the local 
modem does not support the test 
signal, this parameter has no effect 
upon it. The modem then must be con­
trolled by its switches. 

1270 Link An.1yail I I Memory )(x)(T 
h....!!.J.r..t1!!......!!ll!!.I"-"RE=AD:..:...Y-__ ~I ______ I~I--_1 
EBCDIC Modem Clock Modem Port 4 

a Mode 

b W,.ap to Remote Modem 

WRAP MODEM 

YOUR POSSn~E 

CHO! CE CHO! CES 

1 = One wrilp 
2 = Cont, nuous 

3 = Continuous-stop on error 

1 = Yes 
2 = No 

P re5S CANCL to ret urn to sse L 1 nk Anul ys; s menu. 
Press END to return to Function Selection menu. 
l-Jhen flnished with this menu, press ENTER. 

Type ID letter to choose ITEM, press EHTER: a 

Figure 8-26. 3270 WRAP MODEM Setup 
Menu 

Wrap Modem Execution 

Press ENTER after setup and the utili­
ty executes. The WRAP MODEM DISPLAY 
frame appears (Figure 8-27) 

3270 Llnk Antilysis IWrapPlng Modem IMemory xxxT 
~IR d;'~ION-L!NE SEtiD � ______ �~I--_I 
EeCDIC Modem Clock Modem Port 4 

WRAP MODEM 

DTR DSR RTS CTS R~SD R! TD RD SS DSRS 

Mode - Cont; nuou!t 
Failure:; detected - 0 

Number of wraps - 10 
Rec£''i ved Data 

PreS5 CANCL to return to setup menu. 
Press Er~D to return to Functl0n Selectl0n menu. 

Press ENTER key to start or stop the dlsplaying of data. 

• = On 
D = Off 

Figure 8-27. WRAP MODEM Display Frame 

If a CCITT interface is being used, 
all EIA terms are replaced by CClTT 
numbers. 
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CHAPTER 9. CCITT X.21 INTERFACE 

X.21 INTERFACE 

CCITT recommendation X.21 is a defi­
nition of a general-purpose interface 
between terminals and public data net­
works (PONs). X.21 defines the inter­
change circuits and a lS-pin connector 
between data terminal equipment (DTE) 
and data circuit equipment (DCE) for 
operation on public data networks. 

This manual is intended to define the 
operation of the IBM Displaywriter on 
a X.21 interface, not to give the user 
an understanding of CCITT recommenda­
tion X.21. For information on X.21 
refer to IBM Implementation of X.21 
Interface General Information Manual. 

Note: The X.21 interface is available 
in World Trade countries only. 

NETWORK SERVICES 

Displaywriter supports the following 
Public Data Network services: 

• Address Calling 

• Auto-Answer 

• Direct Call 

• Leased Line 

• Call Progress Signal 

• Calling Line Identification 

• Called Line Identification 

• 
• 

Automatic Registration 

Connect When Free 

No special Displaywriter support is 
required for these Public Data Network 
services: 

• Calls Barred 

• 
• 

Multiple Lines 

Charge Transfers 

• Multi-Address Calling 

Displaywriter does not support the 
following Public Data Network 
services: 

• 
• 
• 

Charge Advice 

Selective Direct Call 

Unattended Auto-Call 

• Short Hold Mode 

• Control Hot Ready State 

OOT-GOING CALL ESTABLISHMENT ON A 
SI.JITCHED LINE 

These are the steps required for the 
Displaywriter to initiate a call: 

• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

The operator presses COMM START 

READY is displayed in the comm 
status field. 

Displaywriter monitors the network 
for 16 or more consecutive l's. 

If 16 1'5 are received, NETWORK 
AVAILABLE is posted. 

If other than 16 l's are received, 
WAITING FOR NETWORK TO BE AVAIL­
ABLE is posted. 

The operator presses CALL or DIR 
CALL 

The operator is prompted for a 
number (this step is skipped if 
DIR CALL was pressed). 

CALLING is displayed in the comm 
status field and a three second 
timer is started. 

If the three seconds elapse before 
"proceed to select" is received, 
network error T1 is posted. 

If "proceed to select" is 
received, the number is transmit­
ted and a six second timer is 
started. 

If the six second timer elapses 
before the selection is complete, 
network error F1 is posted and the 
call is cleared. 

If the selection sequence com­
pletes, the Displaywriter enters 
DTE waiting state and starts a 
twenty second timer. 

If the twenty second timer elapses 
before a "call progress", "called 
line ID", or "ready for data" is 
received, network error T2 is 
posted and the call is clear~d. 

If a signal is received before the 
timer elapses, a sixty second tim­
er is set waiting for "called line 
ID". This timer is reset by "call 
progress" or "ready for data". 
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• 

• 

• 

If "called line ID" is received, a 
sixty second timer is set waiting 
for "ready for data". 

If either sixty second timer 
elapses, network error T3 is 
posted and the call is cleared. 

When "ready for data is received, 
CONNECTED is displayed in the comm 
status field and CALL ESTABLISHED 
is posted. 

INCOMING CALL ESTABLISHMENT ON A 
SWITCHED LINE 

These are the steps required for the 
Displaywriter to establish a call ini­
tiated by the network: 

• 
• 

• 

The operator presses COMM START 

REA··DY is di splayed in the co,"," 
status field. 

Displaywriter monitors the network 
for 16 or more consecutive 1'5. 

• If other than 16 l's are received, 
WAITING FOR NETWORK TO BE AVAIL­
ABLE is posted. 

• 

• 

• 

If 16 l's are received, NETWORK 
AVAILABLE is posted. 

When "syn syn bel" is received, 
Displaywriter turns on call 
accepted and sets a two second 
timer. 

The two second timer is reset when 
"calling line 10" is received and 
the Displaywriter waits for "ready 
for data". 

• 

• 

If the two second timer elapses 
before "calling line ID" or "ready 
for data" network error T4 is 
posted. 

When "ready for data" is receivad, 
CONNECTED is displayed in the comm 
status field and CALL ESTABLISHED 
is posted. 

CALL CLEARING AT DISPLAYWRITER REQUEST 

The Displaywriter will perform the 
following steps if session is termi­
nated or error state is noted. 

• 

• 

• 

The Displaywriter drops call 
accepted and starts a two second 
timer. 

If the two second timer elapses 
before CTS drops, network error F2 
is posted. 

If call clearing is completed in 
two seconds READY is displayed in 
the comm status field and NETWORK 
ACTIVITY TERMINATED is posted. 

CALL CLEARING AT DeE REQUEST 

• 

• 

• 

The DCE drops Indication and the 
Displaywriter starts a two second 
timer. 

If the two second timer elapses 
before CTS drops, network error F2 
is posted. 

If call clearing is completed in 
two seconds READY is displayed in 
the comm status field and NETWORK 
ACTIVITY TERMINATED is posted. 
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CHAPTER 10. X.21 INTERFACE DIAGNOSTICS 

INTRODUCTION MOIS 

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

• Loadable Diagnostics 

• 

• 

Maintenance Analysis Procedures 
(MAPs) 

Online Diagnostics 

• Customer Loadable Diagnostics 

• Customer Link Analysis Utilities 

• Communication Link Analysis Guide 

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

10 COMMUNICATIONS CONFIGURATION 

a Port 4: Communications Adapter 
Module EIA 

d Port 4a: Communications Adapter 
Port 4b: Local Device Controller 

e Port 4a: Communications Adapter 
Port 4b: X.21 switched line 

f Port 4a: Communications Adapter 
Port 4b: X.21 leased line 

g Port 4a: Communications Adapter 
Port 4b: 38LS modem for stoJi tched 

h Port 4a: Communications Adapter 

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

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

The chart in Figure 10-1 lists the 
Communication IDs for different hard­
ware configurations. The MDIs check 
whether the communication adapter card 
is located in the electronics module 
or the diskette unit. When the diag­
nostic controller has determined the 
configuration of the communication 
features, a set of test units operate 
automatically to test the function of 
these particular features. 

EIA port El ect r'on i cs 

EIA port 

EIA port 

EIA port 

EIA port 
line 

EIA port 
Port 4b: 38lS modem for nonswitched line Loli th SNBU 

i Port 4a: Communications Adapter EIA port 
Port 4b: 38lS modem for nonswitched line 

m Port 4a: Communications Adapter EIA port 
Port 4b: EIA Adapter Card EIA port 

p Port 4b: local Device Controller 

q Port 4b: X.21 switched line 

r Port 4b: X.21 leased line 

s Port 4b: 38LS modem for switched line 

t Port 4b: 38LS modem for nonswitched line with SNBU 

u Port 4b: 38LS modem for nonswitched line 

z Communications tests inhibited 

Figure 10-1. Communications 10 Chart 
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HDI OPERATIONS 

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

Follow these steps to run the MOIs. 

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

2. Select MDIS from the FUNCTION 
SELECTION menu. The DEVICE 
SELECTION menu displays. 

3. Select Communications from the 
DEVICE SELECTION menu and press 
ENTER. 

4. Insert the Displaywriter System 
ABC diagnostics diskette and press 
ENTER. 

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

If a dual diskette drive is used, 
the ABC diskette may be inserted 

in the right drive. A flowchart 
for Displaywriter System Diagnos­
tics and Displaywriter System Com­
munications Diagnostics is shown 
in Figure 10-2 

For further information on MDI opera­
tion, refer to the IBM Displaywriter 
System Product Support Manual. 

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

• Automatic RESUME is written into 
the MOIs. When an automatic 
RESUME occurs, a prompt occurs. 

• Optional or real time RESUME is 
entered by keying the letter 'r' 
at any MOl stopping point. When 
in 'Step' mode, an optional RESUME 
can be placed at any point within 
the MDls. Once the RESUME has 
been entered, either power off the 
Displaywriter, or press END to 
return to the FUNCTION SELECTION 
menu. To return to the RESUME 
point, access the FUNCTION 
SELECTION menu and select MDls. 
From this menu, the RESUME option 
is taken by pressing ENTER. 
Pressing END or CANCEL at this 
point will erase the optional 
RESUME. 
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FUNCTION SELECTION MENU 

NO 
Suspected 
Keyboard 
Problem 

Keyboard 
MDls 

Execute 

Figure 10-2 (Part 1 of 2). Loadable Diagnostics 

Chapter 10. 

YES 

X.21 Interface Diagnostics 

Keyboard 
MDls 

Execute 
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GROUP SELECTION 
MENU 

a Error Log/Maintenance Statistics 
b 6360 Head Alignment 

Compatibility Check 
c FESN/RVM 
d Communications 
e Display 

Communications Link Analysis 

a ASYNC 
b esc 
c 3270 
d EDD 
e X.21 

Figure 10-2 (Part 2 of 2). Loadable Diagnostics 

X.21 LINK ANALYSIS UTILITY 

The Wrap X.21 Network Utility is the 
only X.21 interface utility available 
for Displaywriter. The utility wraps 
the C (control) interface line to the 
I (indication) line and wraps X'OO' to 
X'FF' characters with odd parity. The 
utility also measures the line speed. 

ACCESSING THE WRAP X.21 NETWORK UTILI­
TY 

In most cases, you must follow a setup 
procedure for an individual utility 
before it will execute. The steps to 
access the utilities are as follows: 

1. Power ON. 

2. Load the diagnostic diskette. 

3. Select utilities from the FUNCTION 
SELECTION menu. 

4. Select Com~unications from the 
UTILITY GROUP SELECTION menu. 

5. Load the ABC diagnostic diskette. 

6. Select X.2l from the COMMUNI­
CATIONS LINK ANALYSIS menu to 
access the X.21 LINK ANALYSIS 
menu. 

Figure 10-3 shows how the utilities 
are accessed for X.21 
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POL~ER ON 

• LOAD DIAGNOSTIC DISKETTE 

~ 
FUNCTION SELECTION 

~'ENU 
(Select "Utilities") 

UTILITY GROUP 
SELECTION MENU 

(Select "Communications") 

~ 
Load ABC Diagnostic Diskette 

~ 
COMMUNICATION LINK 

ANALYSIS MENU 
(Select "X.21") 

WRAP X.21 NETWORK 
EXECUTION r'1ENU 

Figure 10-3. X.21 Link Analysis Utili­
ties Menu Path 

WRAP X.21 NETWORK UTILITY 

To begin the Wrap X.21 Network Utility 
press ENTER. SEND is displayed in the 
transmission indicator and C (control) 
is wrapped to I (indication). A fail­
ure is indicated in the C/I Failure 
counter if I fails to come on. 

X.21 Link Analysis 1~'h·Dpp;n9 X.21 N"twork 
L di.klR dhkION-LINE SEIID I------I~I ___ I 
7-bit Modem Clock 9600 Modem Port 48 

WRAP X.21 NETWORK 
SWITCHED 
DTR DSR RTS CTS RLSD RI TD RD SS DSRS 

o _ Wrap. 
o - Total Failures 

Press EtlTER to wrap data. 

o - ell Fa; lures 
o - Char-act",,.. Fa; lurgs, 

Received Data 

Figure 10-4. WRAP X.21 NETWORK Exe­
cution Frame 

• = On 
II = Ooff 

The hex characters X'OO' to X'FF' with 
odd parity are wrapped and DATA is 
displayed in the Received Data field. 
Character failures are ind~cated in 
the Character Failures counter. If no 
data is received in ten seconds, a 
character failure is indicated and the 
utility goes to wait state. 

After all data has been wrapped, C is 
turned off. If I fails to turn off, a 
failure is indicated in the C/I count­
er (switched line only). 

The Wrap X.21 Network Utility also 
measures and displays line speed. 
Sp2eds of 600, 1200, 2000, 2400, 4800, 
7200, or 9600 are displayed on line 3 
of the Wrap X.21 Network Execution 
Frame (Figure 10-4) if thg measured 
speed is within 10 percent of the dis­
played speed. A value of 0 is 
displayed if data is wrapped but the 
measured speed was not within 10 per­
cent of one of the allowable line 
speeds. A blank indicates that no data 
was wrapped. 
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CHAPTER 11. SERVICE INFORMATION TOOLS, ADJUSTt'ENTS MID CHECKS 

SERVICE INFORMATION 

WARNING: Remove power from the 
Displaywriter before removing or 
replacing any machine parts. 
Haver turn POHer on until machine 
parts are properly installed and all 
electrical/electronic parts are prop­
erly grounded. 

There are several special tools for 
checking communications operations and 
making adjustments: 

• The IBM YOM (P/N 1749231) and dB 
Adapter (P/N 1749299) measure the 
transmit and receive dB levels of 
a modem. To attach the dB adapter 
to the YOM, set the polarity 
switch to the +DC postion. Set 
the range selector switch to .06 
milliamp VDC. Insert the adapter 
plug assembly into the n+" and "-,, 
jacks. Align the dB Adapter and 
press down until it is seated on 
the YOM. 

• 

Always check the dB adapter bat­
tery before use. To do this, set 
the range selector to the test 
position. The LED will light if 
the battery is good. 

A 600 BRIDGE slide switch on the 
front panel of the dB Adapter pro­
vides a dual function of dB 
levels. When the switch is in the 
600 position the input jacks are 
terminated with a 600 ohm input 
impedance. In the Bridge postion, 
the LISTEN circuit is activated 
and an earphone (P/N 272811~) may 
be used to listen during on-line 
checks. The dB Adapter is powered 
by a NEDA type 1604 battery. 
Adjustments and Checks at the end 
of this section tells how to use 
the YOM and dB adapter for making 
different checks. Leads for the 
dB adapter may be ordered (P/N 
453697). 

The IDS Model 60 Modem and Termi­
nal Interface Tester (Blue Box) 
monitors activity on all 25 lines 
of the EIA RS-232 interface. The 
Blue Box attaches in series with 
the EIA interface cable, between 
the business machine and the 
external modem/DCE. 

A ribbon cable and 25 pin connec­
tor attach the Blue Box to the 
modem/DCE. The EIA interface cable 
plugs into a 25 pin jack on the 

face of the Blue Box. Switches on 
the face of the Blue Box open and 
close the interface circuits. Test 
points on either side of the 
switches allow the circuits to be 
monitored under normal conditions. 

Pin ~ Circuit Description 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 

AA 
BA 
BB 
CA 
CB 

CC 
AD 
CF 

Protective Ground 
Transmitted Data 
Received Data 
Request to Send 
Clear to Send 

Data Set Ready 
Signal Ground (Com. Ret. 
Received Line Signal Det. 
(Reserved for Data Set 
testing) 

(Reserved for Data Set 
testing) 

Unassigned 
Sec. Rac'd line Sig. Det. 
Sec. Clear to Send 

14 
15 

SCF 
SCB 
SSA 
DB 

Sec. Tranmitted Data 
Trans. Signal Element 
Timing (DCE SOURCE) 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

SBS 
DO 

SCA 
CD 

CG 
CE 
CH/CI 

DA 

Sec. Received Data 
Sec. Sig. Element Timing 
(DCE Source) 
Unassigned 
Sec. Request to Send 
Data Terminal Ready 

Signal Quality Detector 
Ring Indicator 
Data Signal Rate Selector 
(DTE/DCE Source) 
Unassigned 

Figure 11-1. EIA Interface Connector 
Pin Assignments 

Voltage at the data set or termi­
nal device can also be observed. 
Pins 2, 3, 4, 5, 6, 8, 15, 17, 20, 
21, 22 and 25 have monitor cir­
cuits fix-wired to the Modem side. 
If a +3 VDC minimum is applied to 
these Modem pins, monitor lamps 
will light. These circuits are 
patch panel wired to cross connect 
any interface circuits. Three 
terminal patch cords are provided. 
Auxiliary circuits monitor posi­
tive voltage and negative voltage 
in those interface leads that do 
not have a permanent monitor. If 
a patch cord is placed between pin 
IN+ and pin 23 (on either modem or 
terminal side) an ON (+3 VDC) con­
dition will light the associated 
lamp. If a patch cord is placed 
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0000 0000 0000 
o~~~ 0000 0000 

l
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zo e , s ~ 3 .r: 

0000000 
'+0' 0 PUL~E rR'P~ oDe + 
-0 0-

Multimeter/dB Adapter 

Nu·Data EIA Tester 

Portable Acoustic Coupler 

Displaywriter 
EIA Wrap Plug 

LDC Test Jumper 

Figure 11-2. Tools 

• 

• 

between pin IN- and any pin from 
the modem and terminal side, a 
voltage of -3 VDC (or more nega­
tive) will light an associated 
lamp. The Blue Box uses two i.5 
volt d.c. cells (size AA). 
Figure 11-1 shows the EIA Inter­
face connector pin assignments. 

The Nu-Data Interface Tester also 
monitors all 25 EIA lines. It 
attaches in series with the EIA 
Interface cable, between the busi­
ness machine and the external mod­
em/DCE. It functions similarly to 
the Blue Box, but has 7 permanent 
monitor lamps instead of 12. The 
Nu-Data has pulse trap detection 
circuits that are not available on 
the Blue Box. 

The IBM acoustic (Black case) cou­
pler bypasses a switched network 
external modem/DCE or the communi­
cations line of a non-switched IBM 
38lS modem. It operates at 1200 
bps. It allows either clocked or 
non-clocked operation. Acoustic 
coupler functions are controlled 
through: 

: 

• 

"Blue-Box" EIA 
Tester 

Acoustic Coupler 

Coupler On/Off Switch. Acti­
vates acoustic coupler for 
telephone hundset attachment. 

AC ON/Off Switch. Activat~s 
AC power to the unit. 

Line/EIA Coupler Switch. 
Selects line jack input or EIA 
interface connector input to 
acoustic coupler. 

Busi ness r-'achi ne/Modem Clock 
Switch. Selects type of 
clocking. 

EIA Connector. Connects EIA 
cable to coupler. 

Line Jack. Connects 
non-switched (leased) line 
plug to acoustic coupler . 

Test Jack. Used for acoustic 
coupler maintenance. 

The US Portable Acoustic Coupler 
(UPAC) bypasses a switched network 
external modem/DCE or the communi­
cations line of a non-switched IBM 
38LS modem. It operates at 0-1200 
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bps and allows either clocked or 
non-clocked operation and may be 
used with Async or SSC communi­
cations features. UPAC functions 
are controlled through: 

Mode Switch. Selects mode of 
operation 

UPAC Power Supply. Provides 
operating voltages 

EIA Interface Connector. Con­
nects the EIA cable to the 
UPAC 

Modem Interface Connector. 
Connects the modem cable to 
the UPAC 

A Test Mode exists to functionally 
test all units of the the UPAC 
except the EIA interface receivers 
and drivers. It checks transmit, 
receive, and clock functions. If 
the light does not appear when 
operating the UPAC, switch to Test 
Mode to check the UPAC. Test mode 
requires operating with the hand­
set in the coupler with a "quiet" 
line (no tone present), or while 
the remote site is quiet (no RX 
light on). Dial one digit (1-7) 
for a I-minute "quiet" line. Dur­
ing the test procedure the Test 
Light should be very dim or com­
pletely off. If not, either the 
UPAC or the handset is marginal or 
defective. Figure 11-3. shows 
the Test Mode indicators during a 
good test operation. 

,I, 
TX -p.-; 

'.1..'" 
RX ,~, 

Weak Sig • 

Test • (Very dim or off) 

Figure 11-3. UPAC Test Mode Indicators 
During A Good Test Opera­
tion 

• 

• 

• 

The European Portable Acoustic 
Coupler (EPAC) has the same func­
tions as the UPAC except the 
interface. The EPAC has a CCITT 
V23-V24 compatible interface. The 
power supply of the EPAC is the 
standard European 220V/50HZ. 

The lDC Test Jumper is used to 
continuity check the customer's 
twinaxial cable. Use the jumper to 
connect the two center connectors 
at one end of the twinaxial cable. 
Measure the resistance at the oth­
er end of the cable. 

The Displaywriter EIA Wrap Plug 
can be used to verify the 
Displaywriter EIA interface at the 
Electronics Module, port 4, or the 

Diskette Unit, port 4A or port 4B. 
Figure 11-4 shows the wiring of 
the 15 pin Displaywriter EIA Wrap 
Plug. 

Displaywriter EIA Wrap Plug Wiring 

From To 

3 (rts) 4 (cts) 
5 (dsr) 13 (dtr) 
1 (txd) 2 (rxd) 
7 (cd) 8 (sstby) 

15 (drsel) 14 (r i ) 
12 (test) 10 txc 
12 (test) 11 "XC 

Figure 11-4. Displaywriter EIA Wrap 
Plug Wiring 

ADJUSTMENTS AND CHECKS 

USING THE IBM ACOUSTIC COUPLER(BLACK 
CASE) TO BYPASS THE EXTERNAL MODEM 

1. Remove business machine EIA cable 
from mod2m/ DCE. Attach it to the 
EIA connector on the acoustic cou­
pler. 

2. Set the line/EIA switch to EIA 
position. 

3. Set the Business Machine/Modem 
Clock switch of the acoustic cou­
pler to simulate the application 
being bypassed. 

4. Connect acoustic coupler power 
cord to outlet. Turn AC power 
switch to On position. 

5. Set up the local Displaywriter to 
run OlTS using the communication 
application diskettes, or run the 
continuous transmit using the 
CEDD. 

6. Place call to remote station. 
When the remote station goes to 
data mode (answer tone present, if 
other end auto-answers), place the 
handset in the cups with the mouth 
piece toward the slot in the case. 

7. Turn the Coupler On/Off switch to 
On position. 

8. Start the Displaywriter communi­
cations. 

9. When communications are completed, 
reconnect the EIA cable to the 
modem/DCE. 

Note: In noisy locations, the 
handset and acoustic coupler pick 
up unit should be protected by 
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closing the top cover of the case. 
(Place handset cord through groove 
in lower case unit.) 

USING THE IBM UPAC TO BYPASS THE 
EXTERNAL HODEM 

1. Remove the business machine EIA 
cable from modem/DCE and attach it 
to the EIA connector on the UPAC. 

2. Set the mode switch to the mode of 
compatibility. 

3. Connect the UPAC power pack (weak 
signal and test lights on). 

4. Set up the Oisplaywriter to commu­
nicate. 

S. Place call to the remote station. 
When the remote station goes to 
data mode (answer tone present, if 
other end auto answers), place the 
hand set in the cups, in the same 
position as shown on the UPAC. Use 
the strap to hold in place, then 
place plastic cover over the hand 
set and snap in place. 

6. Start Oisplaywriter 
communications. 

7. When communications are completed, 
remove EIA cable from UPAC and 
connect to the modem. 

CHECKING THE LDC CABLE RESISTANCE 

To check the Displaywriter LOC cable 
and the customer's twinaxial cable 
verify the resistances in Figure 11-5. 

Measure LOC Stub Customer Twinaxial 
from: Cable Cable Resistance 

Resistance 

One Center minimum: 1 megohm 
Conductor maximum: (without jumper) 
to the 30 ohms maximum: 115 ohms 
other (with jumper 
center installed at 
conductor remote end) 

Center con-
ductor to 50 - 60 minimum: 1 megohm 
Conductor ohms 
Shell. 

Figure 11-5. LOC Cable Resistance 
Chart. 

LOCAL DEVICE CONTROLLER (LDC) RATE 
SELECTION 

The switches on the LDC may be set to 
rates of 1200, 2400 bps, or 4800 bps 
(factory setting for CSU is 4800 bps). 
To obtain the desired rate, set the 
switches as shown in Figure 11-6 . 

Note: Because the clock rate is set 
on the LDC, the menu option for modem 
clocking should be used for all LOC 
operations. 

LDC Speed Switches 

Bit Rate Switch Setting 

NOTE: Shaded area of the switch 
is the part that is pressed. 

Figure 11-6. LDC Switch Settings 
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CHAPTER 12. CABLES, CONNECTORS AND TEST POINTS 

LOCATOR CHART 

This section will aid in locating 
cards, cables, connectors, and test 
points, for communications in the IBM 
Displaywriter work station. Wire ter­
mination points are also given for 
doing continuity checks. Use the 
Point To Point Wiring Locator Chart 
Figure 12-7 for tracing wires through 
the Displaywriter System. 

When instructed by MAPs' to measure a 
voltage: 

• Refer to the Locator Chart 
Figure 12-1 to find the name of 
the card or connector to be meas­
ured. The cards and connectors 
are listed by module. 

• Refer to the figure number in the 
"Go To Figure" column for the 
location of the connector or card 
test point to be measured. 

Signal Ground is to be used when meas­
uring voltages. 

Frame Ground is earth ground and is 
used only for electrostatic discharge 
grounding. The use of frame ground 
when measuring voltages should only be 
used when instructed by MAPs. 

Note: Only use a Fluke l digital 
multimeter or it's equivalent for all 

voltage readings while serv1c1ng the 
IBM Displaywriter System. The use of 
any other multimeter to check voltages 
may cause circuit damage. 

ELECTRONICS MODULE 

Connector/Card 
4 Panel 1 

Communications 
11 Communications 

DC Connector 
A2 
51 
Distribution Board 

DISKETTE UNIT 

Connector/Card 
A1 
B1 
C1 
C2 
D1 
D2 
Distribution Board 
D3 
4B 
D1 <X.21 Only) 
D2 <X.21 Only) 

Go to Figure 
12-8 

12-9 

12-8 
12-10 
12-11 

Go to Figure 
12-12 
12-13 
12-14 
12-15 
12-16 
12-15 
12-11 
12-16 
12-15, 16 
12-17 
12-17 

Figure 12-1. Locator Chart (For Use 
With MAPs) 

1 Trademark of John Fluke Manufacturing, Inc. 
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Female 

Figure 12-2. Electronics Module Panel 
1 Pin Locator 

Panel 1 Panel :2 

Voltage for Communications 

Figure 12-3. Power Supply (Panel 2) 
Connector Pin Locators 

48 

8 1 

K~ 
15 9 

female 

o o 
o 

4A 

8 1 

~~~ 
15 9 

female 

o 
Rear View of Diskette Unit 

Figure 12-4. Diskette Unit Connectors 
4A and 4B Pin Locator 
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51 

CJ 

~h--:----__ 52 

r ~:~:~:: g :~.~: =::1': A J\J:~:.~: A '!:-~:~. ~ : J 
C!!:iil ~ ~ ~ 

r:~:~:~~ A :~.~.~:: !l.r:\l:~:~: A .. ~.~.~: :1 
E:iiJ ~ I:!:A] ~ 

r·:f::~·P.: A:~~:g:: g:N:~S~:: A :~:~:g::J 
~ ~ ~ ~ 

F:~'~0.: g ·.~·~·Ct g:~:~'~:: g·.~:~:P:J 
~ ~ I:!:A] I:!:A] 

r·~:~.~·: g '.~.~~: A:r:}:~ q?:: g:~'.~:~':J 
~ ~ ~ ~ 

r:%:~p: A .. t;Q:~P.': bt~.~P.:: A:~·.~::P:: 1 
~ ==--- ......---. ....,.......... 

Memory Extender Card 

E Memory Card 

D Display Adapter Card 

C Printer Sharing or 
3277 DE Card 

B System Card 

A Communications Card 

Pin 1 Pin 12 
Wiring Side 

c::::::J c:=:::::J c:=:::=:J c::=:::J 

,popgoooopgOQ, 
/ , 

Pin 13 Pin 24 

Distribution Board Connector 

Figure 12-5. Electronics Module Distribution Board Connector Pin locators 

Chapter 12. Cables, Connectors and Test Points 12-3 



Pin 1 

Diskette Unit Distribution Board 
Service Position 

c:::::J c:::::=:J c:::::::J c::=:::J 

Pin 12 

jDnpgononpgoQ. 
/ "-Pin 13 Pin 24 

Distribution Board Connector 

Diskette 
Adapter 

B1 

B4 

Viewed From Front 
of Diskette Unit 

Figure 12-6. Diskette Unit Communication Cards Connector Pin locators 
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LOCATOR CHART FOR POINT TO POINT UIR­
ING 

The Point To Point Wiring Locator 
Chart will aid service personnel 
locate connector wires when doing con­
tinuity checks, tracing wires in 
cablesi and checking voltages. All 
Displaywriter connectors except Panel 
1 connectors 5, 6A, 6B, and 7 can be 
used as a starting point for wiring 
checks. 

Signal Ground is to be used when meas­
uring voltages. 

Frame Ground is earth ground and is 
used only for electrostatic discharge 
grounding. The use of frame ground 
when measuring voltages should only be 
used when instructed by MAPs. 

Note: Only use a Fluke digital multi­
meter or it's equivalent for all volt­
age readings while servicing the IBM 
Displaywriter System. The use of any 
other multimeter to check voltages may 
cause circuit damage. 

ELECTRONICS MODULE 

Connector/Card Go to Figure 
4 Panel 1 12-8 

Communications 
11 Communications 12-9 

Power 
A2 12-8 
51 12-10 
5 12-10 
Distribution Board 12-11 

DISKETTE UNIT 

Connector/Card Go to Figure 
Al 12-12 
B1 12-13 
Cl 12-14 
C2 12-15 
D2 For Dual EIA 12-15 
03 LDC 12-16 
D3 38L5 12-16 

Figure 12-7. Locator Chart (For Point 
To Point Wiring) 
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ELECTRONICS MODULE 

PANEL 1 CONNECTOR 4, DISTRIBUTION 
BOARD CONNECTOR A2, AND MODEt1 CABLE 
CONNECTOR 

AII"Panel 1 Connectors are shown from 
the outside rear view of the Electron­
i cs f>lodule. 

4 

\~1 
~ 

15 Female 

Conn/Pin Conn/Pin 

A2-19 4-1 
A2-22 4-2 
A2-23 4-3 
A2-16 4-4 
A2- 5 4-5 
A2- 4-6 
A2- 2 4-7 
A2-21 4-8 
A2- 6 4-9 
A2-10 4-10 
A2- 4 4-11 
A2- 7 4-12 

Internal Communications 
Cable Ends 

Conn/Pin Identification 

Modem-2 Transmit Data 
Modem-3 Receive Data 
Modem-4 Request To Send 
Modem-5 Clear To Send 
Modem-6 Data Set Ready 
Modem-1 Protective Ground 

" Modem-8 Receive Line S.D. 
Modem-II Select Standby 
Modem-7 Signal Ground 
Modem-IS Transmit S.E.T. 
Modem-17 Receive S.E.T 
Modem-18 Test 

A2-12 4-13 Modem-20 Data Terminal Ready 
A2-13 4-14 Modem-22 Ring 
A2- 8 4-15 Modem-23 Data 

A2 
Pin 1 Pin 12 

Wiring Side 

c:::::::::J c:::=:::J c:=::::J c:::::::J 

.pnpgnnnnpgoQ). 
/ , 

Pm 13 Pin 24 

DISTRIBUTION BOARD CONNECTOR 

Electronics Module 

Panel 1 

Electronicsl 
Package I 

~ o co 

I 
I 
I 
I 
I 

Figure 12-8. Panel 1 Connector 

Indicate 
Select R.D. 

Modem/EIA CCITT Cable ends 

$!@I~ 
Pin Side \ 

14 25 
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POWER SUPPLY CONNECTORS 11 

All Panel 1 Connectors are shown from 
the outside rear view of the Electron­
ic Module. All other connectors are 
shown from the wiring side. 

Commo. 

""T"'" 
Diskette 

Adapter Card 

11 
19 1 
~OOOOOOOOOOOOOOOOo-~ 

'\RoooooooooooooooocJ:.I 
37" ~20 

Diskette Unit 

D 
D 

Female 

11 

10 

C1 

Power Supply 

P;~~~'ii~~"" 
J -..... 

Pin 13 Distribution Board Connector Pin 24 
Diskette Unit 

Figure 12-9. Power Supply Connectors 

Conn/Pin Conn/Pin Identification 

11-1 CI-6 Signal Ground 
11-2 CI-7 Signal Ground 
11-3 CI-8 Signal Ground 
11-4 CI-9 Signal Ground 
11-5 CI-19 Signal Ground 
11-6 CI-20 Signal Ground 
11-7 Signal Ground 
11-8 Signal Ground 
11-9 CI-5 +12.0 VDC 
11-10 CI-13 + 5.0 VDC 
11-11 CI-14 + 5.0 VDC 
11-12 CI-15 + 5.0 VDC 
11-13 CI-16 + 5.0 VDC 
11-14 Cl-1 + 5.0 VDC 
11-15 CI-2 + 5.0 VDC 
11-16 Cl-10 + 8.5 VDC 
11-17 + 8.5 VDC 
11-18 CI-12 - 5.0 VDC 
11-19 CI-17 -12.0 VDC 

Note: Pins 20 through 37 not used 
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SYSTEM CARD CONNECTORS SI 

All Panel 1 Connectors are shown from 
the outside rear view of the Electron­
ics Module. All other connectors are 
shown from the wiring side. 

Conn/Pin Conn/Pili Conn/Pin Conn/Pin Identification 

51·1 
51·2 
51·3 
514 
51·5 5·5 Al·l0 Addr •• s Bit8 
51-6 5·20 Al·23 OMA Request Receive 
51·7 
51-8 5·22 Al·ll OMA Requ .. t Transmit 
51·9 5-36 B·ll Data Bus Bit 2 
51-10 5·37 Bl·12 Data Bus Bit 0 
51·11 5·27 Bl·2 Interrupt 4 
51·12 5·26 Al·22 Interrupt 1 
51·13 5·29 B14 OMA Request 
51·14 5·30 Al·12 Reset 
51·15 5-31 Bl-6 Al-6 I/O Read 
51-16 5·32 B1-7 Al·7 Address Bit4 
51·17 
51·18 
51·19 
51·20 5-8 Al·21 5elect 
51·21 5·33 Bl-8 Al-8 Address Bit2 
51·22 
51·23 
51·24 
51·25 
51·26 
51·27 5·34 Bl·9 Data Bu. Bit 6 
51·28 5·1 Al·18 OMA Acknowledge Receiva 
51·29 54,5·13 Al·19 Twisted Pair Ground 
51·30 5·19 Bl·24 Data Bu. Bit 1 
51·31 5·35 Bl·l0 Data Bus Bit 4 
51·32 5·18 81·23 Data Bus Bit 3 
51·33 5·7 Al·17 Interrupt 7 
51·34 5·10 Bl·15 Oi.kette Reedv 
51·35 5·11 B1-16 DMA Acknowledge 
51·36 5·12 Bl·17 Di.kette Select 
51·37 5·9 81·14 Al·16 I/O Write 
51·38 5·14 B1-18 Address Bit 3 
51·39 5·15 81·20 Al·20 Address Bit 1 
5140 5·16 Bl·21 Data Bu. Bit 7 
5141 5·17 Bl·22 Data Bus Bit 5 
5142 5·28 81·3 Terminal Count 
5143 5·21 Al·24 DMA Acknowledge Tran.mit 
5144 

Figure 12-10. System Card Connector S1 

Diskette Unit Signal Cable 5 Internal Diskette Signal Cable ~ 

20 

SI 

S1 

CJ 
Wiring Side 

Connector 5 Panel 1 
19 

ooooooooooooooooo~~ 
0000000000000000 fl 

Male 37 

""~_~.i*~" 
/ , 

Pin 13 Pin 24 
Wiring Side 
Diskette Distribution 
Board Connector 

CD 

12-8 IBM Displaywriter Communications Service Manual 



Distribution Board 

F4 
E4 
D4 
C4 
84 
A4 

F3 F2 
E3 E2 
03 02 
C3 C2 
83 82 
A3 A2 

F1 
E1 
01 
C1 
81 .. 

Memory Extender Card (Position F) 
Memory Card (Position E) 
Display Adapter Card (Position D) 
Printer Sharing Card or 3277 DE Card (Position C) 
System Card (Position B) 
Communications Card (Position A) 

rJ:;:~:::t:l:: g :G·~:~:'LA··I'\J:~:~: A··~:~··~ :j 
~ ~ C!:iiJ ~ 

r:~ :~: ~: A:~ ~f1l': U '.r:\1:~:r:::'1:: A .. ~.~~. : j 
~ ~ ~ C!:iiJ 

r·~"~·Q:A:~~:Q::g:N:~:P::A:~:~:.g::j D 

~ ~ C!.:iiJ ~ 

f:~·~0.: A :~'~'G': g.'~:~'f!:: A·.~:~:Q :1 C 

~ E:iil ~ ~ 

r·~:~.~·: A .~.~~: A:f\l:~q;J:: A:~:~:~':j 
~ ~ ~ ~ 

A2 
Pin 1 Pin 12 

Pin 24 
DISTRIBUTION BOARD CONNECTOR 

Figure 12-11. Distribution Board and 
Distribution Board Con­
nectors 

Chapter 12. 

Note: All Grounds Are Signal Grounds 

Pin Voltage Pin Voltage Pin Voltage Pin Voltage 
F4 F3 F2 F1 

6 Ground 6 Ground 6 Ground 6 Ground 
11 +5 voe 11 +5 voe 11 +5 voe 11 +5 VDe 

13 -5VDC 13 -5VDC 
15 +8.5 VDC 15 +8.5 VOC 
20 +12 VOC 20 +12 VOC 

E4 E3 E2 E1 
6 Ground 6 Ground 6 Ground 6 Ground 

11 +5 VDe 11 +5 VOC 11 +5VDC 11 +5 VDC 
13 -5VOC 13 -5VDC 
15 +8.5 VDC 15 +8.5 VOC 
20 +12 VDe 20 +12 VOC 

04 03 03 02 01 
6 Ground 6 Ground 6 Ground 6 Ground 

11 +5 VOC 11 +5VOC 11 +5 VOC 11 +5 VDC 
13 -5VOC 
15 +8.5 VOC 
20 +12 VDC 

C4 C3 C2 C1 
6 Ground 66 Ground 6 Ground 6 Ground 

11 +5 VDe 111 +5VDC 111 +5 VDe 11 +5 VDC 
13 -5VDC 
15 +8.5 VDC 

B4 B3 B2 B1 
6 Ground 6 Ground 6 Ground 6 Ground 

11 +5 VDC 11 +5 VDC 11 +5 VDC 11 +5,VDC 
A4 A3 A2 

Pin Voltage Pin Voltage 
6 Ground 6 Ground 3 Ground 13 -5VDC 

4 Ground 15 +8.5 VDC 
5 Ground 16 Ground 
6 Ground 17 Ground 
8 -12 VDC 18 Ground 
9 +5VDC 20 +12 VDe 

10 +5 VDe 22 +5 VDC 
11 +5 VDC 23 +5 VDC 
12 +5 VDC 24 +5 VDC 
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DISKETTE UNIT 

DISKETTE UNIT CONNECTOR A1 

Conn/Pin Conn/Pin Conn/Pin 

Al-l 
AI-2 
AI-3 
AI-4 
A1-5 
A1-6 5-31 S1-15 
AI-7 5-32 SI-16 
AI-8 5-33 SI-21 
Al 9 
AI-10 5-5 S1-5 
AI-II 5-22 SI-8 
AI-12 5-30 SI-14 
AI-13 
AI-14 
AI-15 
AI-16 5-9 S1-37 
AI-17 5-7 S1-33 
AI-18 5-1 SI-28 
AI-19 5-13 
AI-20 5-20 SI-39 
AI-21 5-8 SI-20 
AI-22 5-26 SI-12 
AI-23 5-15 SI-6 
AI-24 5-21 

All Panel 1 Connectors are shown from 
the outside rear view of the Electron­
ics Module. All other connectors are 
shown from the wiring side. 

Identification 

I/O Read 
Address Bit 4 
Address Bit 2 

Address Bit 8 
DMA Request Trans. 
Reset 

I/O Write 
Interrupt 7 
DMA Ack. Rec. 
Ground 
Address Bit 1 
Select 
Interrupt 1 
DMA Request Receive 
D~1A Ack. Transmit 

Panel 1 Connector 

1 ~ oooooooooooooooooooooooooooooooco 
19 

ElectrOniC 
Module 

System 

20 

Card Panel 1 

Male 
37 

Diskette Unit 

Diskette Unit 

SIII==I:F:==:J=:=========--d 
Signal Cable 

51 

LJ 

Wiring Side 

Al 
Pin 1 Pin 12 

=:::::J =::::::J ==::J c==::J 

,oopgoooopg0Q" 
/ , 

Pin 13 Pin 24 
Distribution Board 

Connector 

Figure 12-12. Diskette Unit Connector Al 

DISKETTE UNIT CONNECTOR B1 ics Module. All other connectors are 
shown from the wiring side. 

All Panel 1 Connectors are shown from 
the outside rear view of the Electron-

Conn/Pin Conn/Pin Conn/Pin Identification 

81-1 - - -
BI-2 5-27 SI-11 Interrupt 4 
B1-3 5-28 51-42 Terminal Count 
81-4 5-29 SI-13 DMA Request 
81-5 - - -
81-6 5-31 SI-15 I/O Read 
BI-7 5-32 SI-16 Address Bit 4 
BI-8 5-33 SI-21 Address Bit 2 
81-9 5-34 51-27 Data Bus Bit 6 
BI-10 5-35 51-31 Data Bus Bit 4 
Bl-11 5-36 51-9 Data Bus Bit 2 
B1-12 5-37 51-10 Data Bus Bit 0 
BI-13 - - -
BI-14 5-9 SI-37 I/O Write 
BI-15 5-10 51-34 Diskette Ready 
BI-16 5-11 S1-35 DMA ACknowledge 
BI-17 5-12 S1-36 Diskette Select 
BI-18 5-14 51-38 Address Bit 3 
81-19 5-4,13,24 51-29 Twisted Pair Ground 
BI-20 5-15 51-39 Address 8it 1 
BI-21 5-16 51-40 Data Bus Bit 7 
81-22 5-17 51-41 Data Bus Bit 5 
BI-23 5-18 51-32 Data Bus Bit 3 
BI-24 5-19 51-30 Data Bus Bit 1 

Figure 12-13. Diskette Unit Connector Bl 
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LJ 
Wiring Side 

Connector 5 Panel 1 
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Pin 13 Pin 24 
Wiring Side 
Diskette Distribution 
Board Connector 



DISKETTE UNIT CONNECTOR Cl 

All panel 1 Connectors are shown from 
the outside rear view of the Electron­
ics Module. All other connectors are 
shown from the wiring side. 

Conn/Pin Conn/Pin Identification 

C1-1 11-14 +5.0 VDC 
CI-2 11-15 +5.0 VDC 
CI-3 +5.0 VDC 
CI-4 
CI-5 11-9 +12.0 VDC 
CI-6 11-1 Signal Ground 
CI-7 11-2 Signal Ground 
CI-8 11-3 Signal Ground 
C1-9 11-4 Signal Ground 
CI-10 11-16 +8.5 VDC 
Cl-11 
CI-12 11-18 -5.0 VDC 
CI-13 11-10 +5.0 VDC 
CI-14 11-11 +5.0 VDC 
CI-15 11-12 +5.0 VDC 
CI-16 11-13 +5.0 VDC 
CI-17 11-19 -12.0 VDC 
CI-18 
CI-19 11-5 Signal Ground 
C1-20 11-6 Signal Ground 
CI-21 
CI-22 
C1-23 
C1-24 

Figure 12-14. Diskette Unit Connector 
Cl 

19 11 1 

" 00000000000000000 ~ ~oooo 0 000 00 oooooooCJ 

37/ Female ""-20 

PI"~~~;i!~~12 
I \ 

Pin 13 Distribution Board Pm 24 

r------, Panel 2 

Electronics 
Module 

11 

10 

5 

Connector 

Diskette Unit 

Communications 

DC Voltage 
Cable 

A1 

81 

C1 
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DISKETTE UNIT CONNECTORS C2, D2, 4A, 
4B 

Port 4B and D2 wiring is as shown for 
Dual EIA interface only. For Port 4B 
wiring when using either an lOe or a 
38lS refer to Figure 12-16. 

C2/D2 
Pin 1 Pin 12 

4A&4B 

c::::=J c:==::J c:::::::::J c::=::J \ oo_oo_oo_oo_oo_oo_oo_<>r \ 1 ~ 
Wiring Side. 

,POp go 00000 0 Db 
~ 

15 Female 

/ "-Pin 13 Pin 24 
Distribution Board 
Connector 

Internal Communications 
Cable Ends 

Diskette Unit 

1 13 

(OJp--:- - -~-~ r \ 
14 Pin Side 25 

EIA/CCITT Cable ends 

Conn/Pin Conn/Pin Conn/Pin Identification 

C2-6 4A-l Modem-2 Transmit Data 
C2-3 4A-2 Modem-3 Receive Data 
C2-2 4A-3 Modem-4 Request to Send 
C2-9 4A-4 Modem-5 Clear to Send 
C2-20 4A-5 Modern-6 Data Set Ready 

- 4A-6 Modem-l Shield Ground 
C2-23 4A-7 Modem-8 Carrier Detect 
C2-4 4A-8 Modem 11 Select Standby 
C2-19 4A-9 Modem 7 Signal Ground 
C2-15 4A-I0 Modem 15 Transmit Clock 
C2-21 4A-ll Modem 17 Receive Clock 
C2-18 4A-12 Modem 18 Test 
C2-13 4A-13 Modem-20 Data Terminal Ready 
C2-12 4A-14 Modem-22 Ring Indicate 
C2-17 4A-15 Modem-23 Data Rate Select 

Conn/Pin Conn/Pin Conn/Pin Identification 

02-6 4B-l Modem-2 Transmit Data 
02-3 4B-2 Modem-3 Receive Data 
02-2 4B-3 Modem-4 Request to Send 
02-9 48-4 Modem-5 Clear to Send 
D2-20 48-5 Modem-6 Data Set Ready 

- 4B-6 Modem-l Shield Ground 
02-23 48-7 Modem-8 Carrier Detect 
02-4 4B-8 Modem-II Select Standby 
02-19 4B-9 Modem-7 Signal Ground 
02-15 4B-I0 Modem-IS Transmit Clock 
D2-21 48-11 Modem-17 Receive Clock 
D2-18 4B-12 Modem-18 Test 
D2-13 48-13 Modem-20 Data Terminal Ready 
D2-12 4B-14 Modem-22 Ring Indicate 
02-17 4B-15 Modem-23 Data Rate Select 

Figure 12-15. Diskette Unit Connectors C2, 02, 4A & 4B (Dual EIA) 
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DISKETTE UNIT CONNECTORS D3, AND 48 

Port 4B and 03 wiring is as shown for 
lOC or 38lS interface only. For Port 
4B wiring when using a dual EIA inter­
face refer to Figure 12-15. 

Conn/Pin 

03-3 
03-15 
03-6 
03-23 

Conn/Pin 

4B-2 
4B-10 
4B-1 
4B-7 

Identification 

Leased line Transmit 
Leased Line Transmit 
leased Line Receive 
Leased Line Receive 

38lS 

Conn/Pin Conn/Pin 

03-3 4B-2 
03-15 4B-10 

lOC 

Identification 

Bus High 
Bus low 

Figure 12-16. Oiskette Unit Connectors 03, and 4B for lOC or 38LS 

Conn/Pin 

03-2 
03-9 
03-12 
03-13 
03-19 
03-20 
03-21 

Conn/Pin 

C3-1 
C3-2 
C3-3 
C3-4 
C3-6 
C3-7 
C3-8 
C3-9 
C3-11 
C3-12 
C3-13 
C3-15 
C3-17 
C3-19 
C3-21 
C3-23 
C3-24 

Conn/Pin 

4B-3 
4B-4 
4B-14 
4B-13 
4B-9 
4B-5 
4B-11 

Conn/Pin 

01-1 
01-2 
01-3 
01-4 
01-6 
01-7 
01-8 
01-9 
01-11 
01-12 
01-13 
01-15 
01-17 
01-19 
01-21 
01-23 
01-24 

Identification 

OH 
SH 
RI 
DA 
OT and SG 
CCT 
OR 

Identification 

Oata Terminal Ready 
Select Standby 
Data Rate Select 
Test 
Transmit Clock 
Receive Clock 
New Sync 
Receive Oata 
Carrier Oetect 
Data Set Ready 
Request to Send 
Transmit Data 
Ground 
Ground 
Test 
Ring Indicate 
Clear to Send 

Internal Signals to Optional Cards 
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X.21 Dl AND D2 CONNECTORS 

Conn/Pin Conn/Pin Identification 
Pin 1 

C3-1 
C3-2 
C3-3 
C3-4 
C3-5 
C3-6 
C3-7 
C3-8 
C3-9 
C3-10 
C3-11 
C3-12 
C3-13 
C3-l4 
C3-15 
C3-16 
C3-17 
C3-18 
C3-19 
C3-20 
C3-21 
C3-22 
C3-23 
C3-24 

Conn/Pin 

02-1 
02-2 
D2-3 
D2-4 
02-5 
D2-6 
D2-7 
D2-8 
D2-9 
D2-10 
D2-11 
02-12 
02-13 
02-14 
02-15 
02-16 
D2-17 
02-18 
02-19 
02-20 
02-21 
02-22 
02-23 
02-24 

01-1 
01-2 
01-3 
01-4 

01-6 
01-7 
01-8 
01-9 

01-11 
01-12 
01-13 

01-15 

01-19 
01-20 

01-22 
01-23 
01-24 

Conn/Pin 

4B-2 

4B-15 
4B-3 

4B-7 
4B-5 
4B-l 

48-13 

4B-8 
4B-I0 
4B-14 

4B-9 

4B-4 

4B-l1 

Data Terminal Ready 
Select Standby 
Data Rate Select 
Test 

Transmit Clock 
Receive Clock 
New Sync 
Receive Data 

Carrier Detect 
Data Set Ready· 
Request to Send 

Transmit Data 

Ground 
Oiag Clock Input 

Reset (POR) 
Ring Indicate 
Clear to Send 

Pin 13 

Conn/Pin Identification 

DCE-I0 T-A Transmit 

DCE-5 I-B Indication 
DCE-12 C-A Control 

Oiag Clock - A 
Oiag Clock - B 

DCE-l1 R-A Receive 

DCE-7 S-B Signal Element 

OCE-15 S-A Signal Element 
OCE-2 T-8 Transmit 
DCE-4 C-B Control 

DCE-8 Ground 

OCE-13 I-A Indication 

DCE-3 R-B Receive 

Figure 12-17. X.21 Connectors 
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Wiring Side 
Diskette Distribution 
Board Connector 

Timing 

Timing 

Pin 12 

Pin 24 



n n n 
n n 

SW lS 

o 
00 

SW lS 

_____ ----.J1 I----__ ~ 

Figure 12-17. X.21 Adapter Card 

Note: Top row of jumpers 
are fixed jumpers 
and should not be 
removed. The two 
jumpers on the 
bottom row are 
factory-set for a 
switched line. 
For a leased line 
setting move to 
appropriate pins 
as shown in card 
diagram. 
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GLOSSARY 

The terms in this glossary are associ­
ated with the Disp!aywriter's ASYNC, 
BSC, and 3270 DSC applications a~d are 
defined as used in this pUblication. 

The glossary includes definitions 
from: 

• American National Standard Vocabu­
lary for Information Processing 
(copyright 1970 by American 
National Standards Institute, 
Inc.). Definitions taken from 
ANSI are preceded by an asterisk 
(*). 

• ISO Vocabulary of Data Processing, 
developed by the International 
Standards Organization, Technical 
Committee 97, Subcommittee 1. ISO 

• 

precedes definitions from this 
source. 

IBM Data Processing Glossary, 
GC20-1699. 

• IBM Systems Network Architecture 
Handbook Customer Service 
Division, 5239-4522. 

• IBM Implementation of X.21 Inter­
face General Information 
Manual,GA27-3287. 

The glossary does not include terms 
that are defined in nontechnical dic­
tionaries and that have no special 
meaning in data processing. Some 
terms may have different meanings in 
other contexts. 

Glossary X-l 



Activate Logical Unit (ACTLU). Starts 
a session between SSCP and the LU 
addressed and places the LU in an 
active state. 

Activate Pysical Unit (ACTPU). Starts 
a session between SSCP and the PU 
addressed and places the PU in an 
active state. 

ASYNC. Asynchronous Communication. 

ASCII. * American National Standard 
Code for Information Interchange. The 
standard code, using a coded-character 
set consisting of 7-bit coded charac­
ters (8 bits including parity check), 
used for information interchange among 
data processing systems, data communi­
cation systems, and associated 
equipment. The ASCII set consists of 
control and graphic characters. 

asynchronous. Data transmission in 
which each information character is 
individually synchronized (usually by 
the use of start bits and stop bits). 

Basic Information unit (BIU). The 
combination of the RH and RU. 

Basic Link (BLU). The data unit 
transmitted between nodes by the DLC 
element 

BCC. Block Check Character 

Begin Bracket (BB). A bit in the RH 
indicating this PIU is beginning a 
bracket. 

BEL. Bell 

BID. An SNA command sent from a LU to 
its session partner requesting permis­
sion to start a bracket. 

Binary synchronous Communication 
(BSC). (1) Communication using syn­
chronous transmission. (2) A uniform 
procedure, using a standardized set of 
control characters and control 
sequences, for synchronous trans­
mission of binary-coded data between 
stations. 

BIND. A request to start a session 
between two logical units. Parameters 
passed with the BIND define all of the 
protocols that must be observed during 
this session. 

BIS. Bracket Initiation Stopped 

Block Check Character. A one byte LRC 
(ASCII) or a two byte CRC (EBCDIC) 
used for BSC error checking. 

bps. Bits per second. The number of 
bits sent (per unit of time) between 
transmission of the first bit and 
delivery of the last bit. 

Bracket. One or more chains of 
requests/responses that represent a 
transaction or unit of work. 

BS. Backspace. 

BS (UC). Backspace Upper Case. 

BSC. Binary Synchronous Communication 

business machine clocking. A time 
base oscillator supplied by the busi­
ness machine for regulating the bit 
rate of transmission. 

CAN. Cancel. 

CCITT Rgco~~~nd~tion V.28. A standard 
electrical interface for data communi­
cations terminals and their interface 
with signal converters implemented by 
the International Telephone and Tele­
graph Consultative Committee (CCITT). 
CCITT is an international organization 
that promotes the standardization and 
coordination of worldwide communi­
cations facilities. 

Chain. A set of related RUs that are 
consecutively transmitted on a partic­
ular normal or expedited flow. 

Ch~se. In SNA, a command sent by an 
LU to request the receiving LU to 
return all outstanding normal flow 
responses to requests previously 
received from the issuer of CHASE. 

Change Direction (CD). An indicator 
in the RH specifying the receiving LU 
can start sending. 

Clear. In SNA, a command set by pri­
mary session control to reset the 
traffic FSMs and subtrees in both sec­
ondary and primary function 

code set. (ISO) The complete set or 
representations defined by a code or 
by a coded character set. 

communications adapter. A hardware 
device used with the Displaywriter 
that provides both an ElA RS-232C com­
patible interface and an integrated 
modem interface for the Displaywriter 
System. 

communications controller. A type of 
communication control unit (for exam­
ple an IBM 3705) whose operations are 
controlled by a program stored and 
executed in the unit. 

communications link. The electrical 
path between data processing devices 
in a communications configuration. 

communications setup. A stored pro­
file that defines the operating char­
acteristics (such as protocol and code 
set) of a communications session 
between a Displaywriter and a remote 
station. For any communication to 
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take place, at least one setup must be 
stored on the BSC program diskette. 

Connection Point Mnnager. A component 
of the transmission control layer that 
coordinates the normal and expedited 
flows for a half-session; functions 
performed include session pacing, 
sequence numbering, routing, 
building/interpreting the RH. 

CPU. Central processing uit. 

CR. Carrier Return. 

CRC. Cyclic Redundancy Check Charac­
ter. 

CRE. Carriage Return. 

CRV. Cryptography Verification 

CUn. Customer use number (the letter 
n represents a numeric value). 

cyclic Redundancy Check (CRC). A sys­
tem of error checking performed at 
both the sending and receiving station 
after a block check character has been 
accumulated. 

DACTCDRH. Deactivate Cross-domain 
Resource Manager 

DACTLU (Deactivate Logical 
Unit). Ends a session between SSCP 
and the LU addressed. 

DACTPU (Deactivate Physical 
Unit). Ends a session between SSCP 
and the PU addressed. 

DAF (Destination Address Field). In 
SNA, a field in a transmission head 
that contains the network address of 
the distination. 

Data Flow Control (DFC). In SNA, a 
request/respons~ unit (RU) category 
used for requests and responses 
exchanged between the data flow con­
trol layer in one half-session and the 
data flow control layer in the session 
partner. 

Data Communication Equipment 
(DeE). The common carrier's lines, 
devices and facilities that intercon­
nect data terminal equipment. 

Data Link Control (DLC). The layer 
which schedules data transfer on the 
link and performs error control for 
the link. 

Data Signaling Rate. The aggregate 
signaling rate in the transmission 
path of a data transmission system, 
expressed in normalized form in binary 
digits (bits) per second (BPS). 

Data Set Ready (DSR). A circuit that 
initiates the communications link once 
DTR has been activated. 

Data Terminnl Equip~cnt (DTE). That 
part of a business machine that serves 
as a source, data sink, or both, and 
provides for the data communication 
control function according to proto­
cols. 

Dnt~ Termin~l Re~dy (DTR). A circuit 
that activates the communications 
hardware. 

DeE. Data Communication Equipment. 

Data Link Escape Char~cter (DLe). A 
transmission control character that 
changes the meaning of a limited num­
ber of contiguously following charac­
ters or coded representations and that 
is used exclusively to provide supple­
mentary transmission control 
characters. 

DCn. Device Control number (the let­
ter n represents a numeric value). 

Dead Kay. A function on World Trade 
keyboards that prevents the ~achine 
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 char­
acter. 

Daf;n;ta Response (DRI-DnZ). A form 
os response requested in the RH which 
requires the receiver to send a 
response whether positive or negative. 

DEL. Delete. 

Dest;n~tion Address Field (DAF). A 
field in the TH that contains the net­
work address of the destination. 

os. Digit Select. 

DTE. Data Terminal Equipment 

duplex line. A communications line 
with two independent data paths over 
which data can be transmitted in both 
directions simUltaneously. 

EBCDIC. Extended binary coded decimal 
interchange code. A coded character 
set consisting of 8-bit coded charac­
ters. See code set. 

ECBS. Error Correct Backspace. 

EIA. Electronics Industries Associ­
ation. An organization that promotes 
standardization and cooperation among 
electronic equipment industries. 

EIA RS-232C Interf~ce. The standard 
interface for communications that pro­
vides signal conversion for obtaining 
the voltage levels specified in the 
EIA Specification RS-232C and the 
CCITT Recommendation V.28. For the 
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Displaywriter system, the interface is 
packaged on the communications adapter 
card and is connected to an external 
modem via a cable. 

EM. End of Medium. 

End Bracket (EB). A bit in the RH 
indicating this PIU is ending the 
bracket. 

End User (EU). The ultimate source or 
destination of information flowing 
within a network. 

ENQ. Enquiry. 

EDT. End of Transmission. 

ESC. Escape. 

ETB. End of Transmission Block. 

ETX. End of Text. 

Exception Response (EXR). A form of 
response requested in the RH which 
requires the receiver to only return a 
response if it is negative. 

Expedited Data Flow. A data flow des­
ignated in the TH which carries NC, 
SC, and some OFC RUs. It is separate 
from and receives priority over normal 
flow. 

FCS (Frame Check Sequence). In SOLC, 
sixteen bits in a frame that contain 
transmission- checking information. 

FF. Form Feed. 

First in Chain (FIC). A bit in the RH 
indicating this PIU is the first ele­
ment in a chain of PIUs. 

FHD (Function Management Data). In 
SNA, an RU category used for end-user 
data exchanged between logical units 
(LUs) and for requests and responses 
exchanged between network services 
components of LUs, PUs, and SSCPs. 

FMT. Format. 

Format Identification Type 
(FID). Indicates the format of the 
Transmission Header (TH). 

Frame. The SOLC transmission unit. 

FRMR. Frame Reject. 

FS. Field Separator. 

full duplex line. See duplex line 

Function Management Header (FMH). A 
header in the RU which conveys specif­
ic information about the RU destina­
tion or characteristics. 

Function Managem~nt Profile. A spec­
ification of data flow protocols sup­
ported for a particular session. 

GE. Graphic Escape. 

GS. Group Separator. 

half-duplex line. A communications 
line with a single data path over 
which data can be transmitted in 
either direction (but not 
simultaneously). 

Half-Session. A component that pro­
vides FMD services, OFC, and TC for 
one NAU in a session. 

HT. Horizontal Tab. 

HYP. Hyphen. 

IDLE. Idle. A control character that 
is sent where there is no information 
to be sent. 

I-field. An optional field in the 
SOLC frame. It contains data to be 
transferred over the data link. 

IFS. Interchange File Separator. 

IGS. Interchange Group Separator. 

INP. Inhibit Presentation (Bypass) 

INX. Index. 

IPR. Isolated Pacing Response. 

IRS. Interchange Record Separator. 

IRT. Index Return. 

IT. Indent Tab. 

ITB. Intermediate Transmission Block 

IUS. Interchange Unit Separator. 

Last in Chain (LIC). A bit in the RH 
indicating this PIU is the last ele­
ment in a chain. 

LC. Lower Case. 

LF. Line Feed or Index. 

Local Device Controller (LDC). An 
integrated 2W-3H card that allows com­
munication between locally-attached 
machines. 

logical Session Id~ntifier 
(LSID). The address in th FlO 3 
Transmission Header (TH). 

logical unit. An NAU having protocol 
boundries with end users. A port 
through which an end user accesses the 
network. 

Longitudinal Redundancy Check 
(LRC). A system of error checking 
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performed at the recelvlng station 
after a block check character has been 
accumulated. 

LU. Logical Unit 

LUSTAT. An SNA command used by one LU 
to send status information to its ses­
sion partner. 

Mapping Field (MPF). Two bits in the 
TH which tell path control whether 
that PIU contains a whole BIU or only 
a segment of a BIU. 

Middle in Chain (MIC). A bit in the 
RH which indicates this PIU is a mid­
dle element of a chain. 

mod~m clocking. A time base 
oscillator supplied by the data set 
for regulating the bit rate of trans­
mission. 

multipoint network. A configuration 
in which more than two terminal 
installations are connected. The net­
work may include switching facilities. 

NAK. Negative Acknowledge. 

NAU. Network Addressable Unit 

NBS. Numeric Backspace. 

NCP. Network Control Program 

NDM. Normal Disconnect Mode. 

Network Addressable Unit (NAU). An 
LU, PU, or SSCP. It is the origin or 
destination of information transmitted 
by the path control network. 

Network Control Program (NCP). A pro­
gram which resides in the 3704/3705 
communication controller and controls 
its operation. 

NL. New Line. 

Node. An end point of a link or junc­
tion common to two or more links in a 
network. 

non-SWitched communications 
network. A network in which a commu­
nications line is permanently con­
nected to a station. 

NRM. Normal Response Mode. 

NSP. Numeric Space. 

NUL. Null. 

OCL. Operator Control Language. 

only In Chain (OIC). A bit in the RH 
which indicates this PIU is a single 
element chain. 

Operator Control Lan9Unge (OCLl. A 
programming language used with the 

Office System 6 family of word 
processors. 

origin Address Field (OAF). A field 
in the TH that contains the address of 
the originating HAU. 

pacing. A technique by which a 
receiving station controls the rate of 
transmission of a sending station to 
prevent overrun. 

Path Information Unit (PIU1. A mes­
sage unit in an SHA network consisting 
of the TH, RH, and RU. 

physical unit. An NAU that provides a 
variety of network services related to 
session, congiguration, maintenance 
and management, and network operator 
services. 

PIU. Path Information Unit. 

POC. Program-Operator Communication. 

point-to-point. A data link that con­
nects a single remote station to a 
host; 
it may either be switched or 

non- s~ ... itched. 

PP. Presentation Position. 

PRE. Prefix. 

Primary LU (PLU). The LU that sends 
the session activation request. 

PU. Physical Unit. 

QC. Quiesce Complete 

QEC. Quiesce at End of Chain 

quiesce. An SHA protocol that stops 
the sending of normal flow requests. 

RCR. Required Carrier Return. 

Ready to Receive (RTR1. An SNA com­
mand used in bracket protocol by the 
first speaker to give the bidder per­
mission to start a bracket. 

REClUS. Request Maintenance Statistics 

RELQ. Request Quiesce 

Re~ote Job Entry (RJE). Submission of 
a job through an input unit that has 
access to a computer through a data 
link. 

REQDISCOHT. Request Discontact 

Requ~st D~f;n;te Response 
(RQDJ. Indicates an LU has coded the 
RH to request a definite response from 
its session partner. 

Requ~st Exception Response 
(RQE). Indicates an LU has coded the 
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RH to request a response from its ses­
sion partner only if it is negative. 

Request/Response Header (RH). Control 
information preceding an RU that con­
tains information concerning that RU. 

Request/Response Unit (RU). The basic 
unit of information transferred in an 
SNA Network. 

Request Shutdown (RSHUTD). An SHA 
command sent by the secondary LU to 
its session partner indicating it 
would like to end the session. 

RES. Restore. 

RFF. Required Form Feed. 

RH. Response Header. 

RJE. Remote Job Entry. 

RNL. Required New Line. 

RNR. Receive Not Ready (SOLC) 

RPT. Repeat. 

RQR. Request Recovery 

RR. Receive Ready (SDLC) 

RRI. Request/response Indicator 

RS. Record Separator. 

RSHUTD. Request Shutdown 

RSP. Required Space. 

+RSP. Positive Response 

-RSP. Negative Respone 

RU. Response Unit. 

RUC. Response Unit Category 

SBI. Start Bracket Initiation 

SSS. Subscri pt. 

SC. Session Control 

SDLC. Synchronous Data Link Control 

SDT. Start Data Traffic 

Secondary LU (SLU). The LU that 
receives the session activation 
request. 

sesmenting. An optional function of 
PC that divides a BIU into two or more 
PIUs. 

SEL. Select. 

Session. A logical connection estab­
lished between two HAUs to allow them 
to communicate with each other. 

Session Histo~y document. A record of 
the data that is sent or received dur­
ing an active communications s8ssion. 
This document can be printed and edit­
ed off-line. 

Session 10. An identification code 
that can be exchanged between a 
Oisplaywriter and a remote station 
during a communications session. If 
the exchanged ID's are validated, the 
session is started; if not, the ses­
sion is terminated. 

Session su~m~ry. A permanent record 
of a session's activity. 

Set-and-Test Sequence Numbers 
(STSH1. An SNA command used to 
set-and-test the SHA sequence number 
for a session. 

Set Ncrm~l Respons~ Mode (SH~M). An 
SOLC command which sets a station in 
the mode required to poll it. 

Shutdown Cc~plete (SHUTC). An SHA 
command sent by the second;)ry LU to 
its session partner to indicate that 
it has completed session processing. 

Shutdo!Jn (SHUTD). An SHA command sent 
by the Primary LU to its session part­
ner to request that it enter a quiesce 
state as soon as it has completed the 
"end of session" processing. 

SI. Shift In. 

Signal. (TC97) A variation of a phys­
ical quantity, used to convey data. 
See inhibiting signal, .selection sig­
nal, start signal, stop signal. 

SLUe Secondary Logical Unit. 

SNA. System Network Architecture 

SNRM. Set Normal Response Mode. 

so. Shift Out. 

SOH. Start of Heading. 

SOS. Start of Significance. 

SP. Space. 

SPS. Superscript. 

SSCP. System services control point. 

Start Data Traffic (SDT). Completes 
the initialization sequence or the 
data traffic recovery operation. 
Normally, it is the first request sent 
after a successful Bind. 

STP. stop or Bell. 

STSN. Set and Test Sequence Numbers 

STX. Start of Text. 
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SUB. Substitute. 

SW. Switch. 

switched communications network. A 
single communications facility with 
only ona station. The station may be 
disconnected when the facility is not 
in use. 

SYN. Synchronous Idle. 

Synchronous Data Link Control 
(SDLC). A discipline for managing 
synchronous, code-transparent, 
serial-by-bit information transfer 
over a link connection. Transmission 
exchanges may be duplex or half-duplex 
over switched or nonswitched links. 
The configuration of the link con­
nection may be point-to-point, 
multipoint, or loop. SDLC conforms to 
subsets of the Advanced Data Communi­
cation Control Procedures of the 
American National Standards Institute 
and High-level Data Link control 
(HDLC) of the International Standards 
Organization. 

system network architecture. A set of 
rules that govern the format, defi­
nition, and sequencing of information 
sent through a communication network. 

System Services Control Point 
(SSCPJ. The NAU in the host that pro­
vides services supporting PUs and LUs. 
The SSCP is the focal point in the 
network. 

Terminal ID. An identification code 
used by the remote station to identify 
authorized terminals and terminal 
types. 

Test. A predetermined series of data 
against which to run a system or pro­
gram to establish its acceptability. 

TH. Transmission Header. 

TKLK. Track Link. 

TKSK. Track Skip. 

Transmission H~nd2r (TH). Control 
information preceding the BIU that is 
created and used by PC to route and 
control the flow of messages. 

TRH. Transparent. 

TTD. Temporary Text Delay 

UA. Unnumbered Acknowledge 

UBS. Unit Backspace. 

UC. Uppercase. 

Unbind. stops a session between two 
logical units. 

US. Unit Separator. 

Vertical Redundancy Check (VRC). In 
data communication, an odd parity 
check performed on each character of a 
block contrast with ASCII-coded data 
as a block is received. 

VT. Veri tical Tab. 

wus. Word Underscore. 

XID. Exchange Station Identification. 

38LS Internal Modem. The integrated 
modem used with the Displaywriter Sys­
tem. 

5608-SR1. The IBM Displaywriter Sys­
tem Asynchronous Communications Pro­
gram. 

5608-SR2. The IBM Displaywriter Sys­
tem Binary Synchronous Communication 
Program. 

560S-SR6. The IBM Displaywriter Sys­
tem 3270 Data Stream Compatibility 
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