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Introduction Contents
This part of Chapter 5 provides maintenance information to service the communications
features used in the IBM 8130/8140/8101 units. When used with IMB’s MAP Mainte- CAO000 Quick Reference Guide . .. ........ ...t rnns 5-CA-1
nance Package, the CA MAP diagnoses communications problems and refers to this part CA010 Communications FAC — Hardware Test Summary . ........ 5-CA-2
of Chapter 5 for information such as hardware locations, possible-cause-of-failure lists, CA020 Communications Test RoutineSummary ............... 5-CA-4
and wiring checks. CAO30 Test InvocationSummary . .............c.0uvuenn... 5-CA-5
CAO040 Test Messages References . . . . ............ ... ... ... 5-CA-5
This part has nine sections: CAOB0 Card SUMMAry . . . . . oot et et et et e et e e 5-CA-5
1. Quick Reference Guide (CAO00—CAQ70) — Contains quick reference data and sum- CA060 8100 Communications Cable Summary ................ b-CA-6
mary information on test routines, FACs, cards, cables, and miscellaneous items. CAQ70 Miscellaneous Information . ........... .. o 5-CA-6
2. Communications General Information (CA100~CA166) — Contains information on S oo e Strams e
communication configuration, operation, repair strategy, and fault isolation. Troubleshooting DIaGrams. . . »  « + v« v e e oo oo 5.CA-6
3. Offline and Online Tests (CA200—CA250) — Contains test information and lists Voltage Levels . . ...t e 5-CA-6
possible causes of failure.
4. Intermittent Failure Repair Strategy (CA300—CA350) — Contains information to CA100 General Information . .................ooiiiinnnnnn 5-CA-7
repair intermittent failures. CA110 Configuration . ........... ... .0 ininenn 5-CA-7
5. Signal Paths and Detailed Operational Description (CA400—CA489) —Contains 22::; :Z':‘r:vsas:zg 282;
flgurets a'nd wiring charts which iilustrate wiring and signal paths, and a general CA113 Configuration Table Entries for Installed FACs . .......... 5-CA-9
description of the hardware components. CA114 Network Configuration Descriptions .. ................ 5-CA-11
6. Adjustment, Removal, and Replacement Information (CA500—-CA590) — Contains Data Link . ... ... ... . . i e e 5-CA-11
information on cards, switches, jumpers, straps, board and cable locations, standard Directly Attached and Data-Link Attached Loops . . . ... ....... 5-CA-12
and special voltages, and troubleshooting procedures. CATIBFAC Codes . . ... i i it e e e e e 5-CA-12
7. Cryptographic Devices, Interface and Line Descriptions, and Test Equipment Setup CA116 Port Addressing and Interrupt Levels .................. 5-CA-14
(CAB00—-CA653) — Contains information on cryptographic devices, line disciplines, CA120 Basic Operational Description . .. ...................o.. 5-CA-15
and test equipment setup. CA121 Loop Operation . . ...... .ttt ittt i i 5-CA-15
. L . o LoopComponents . ......... ... ... iiiinrenennnn 5-CA-15
8. Word Trad_e Information (CA7QO—CA726) — Contains information on line disciplines Environmental Equipment Cabinet for LWC and LSS ... ....... 5.-CA-16
for countries other than the United States. Sample Configuration . .. .. ... vttt e 5-CA-16
9. Communications Specify Code {(Minor) Changes (CA800) — Contains information Loop CoNnCePtS . . o v ittt e e e 5-CA-16
on making Specify Code (Minor) changes. Loop Accessory Operation . . .. ...... ... 5-CA-18
CA122 DataLinkOperation . .. ...... ottt i iieen e 5-CA-18
Data Link ... ... ... . e e 5-CA-18
Data Link Components .. ......... ...t 5-CA-18
Testing . . . oot e e e 5-CA-18
CA130 Unique Communications Repair Strategy . ................ 5-CA-27
CA134 Unique Communications Intermittent Repair Procedures . . . . . 5-CA-27
CA135 Communications General Repair Procedures
Usingthe CAMAPs . . . ... . . i i 5-CA-27
Communications Step-by-Step Procedures Using the CAMAPs . ... 5-CA-27
CA137 Communications Link-Level Test Procedures . .. .......... 5-CA-28
CA150 Communications FAC—Hardware Test Summary . ........... 5-CA-28
CA160 Communications Faultlsolation . ...................... 5-CA-30
CA161 Introduction . . ... ... i 5-CA-30
CA162HowtoUse ThisSection . ............... oo, 5-CA-31
CA165 Test Messages . .. ... ....vvi v renens 5-CA-32
CA166 Other Messages/Indicators . .. ..........ccvuvune... 5-CA-36
CA200 Offlineand Online Tests . ..............0iervnncenns 5-CA-37
CA201 Communications Test Routine Summary ............... 5-CA-37

CA202 Invocation Procedures . . . . ... o v v i i it i i i e i e 5-CA-38



CA210 Offline Test Routine Descriptions . . .. .................. 5-CA-39 CA400 Signal Paths and Detailed Operational Description . .......... 5-CA-113
CA211 Adapter Card Tests (Routines 1—15) .. ................ 5-CA-39 ) CA410 Board Net Check Procedures . .. .......c v ennen... 5-CA-113
CA212 Device Tests (Routines 16 and Higher} . .. ... ........... 5-CA-43 A CA411 Adapter Card-to-SSCF WiringCheck . ... .............. 5-CA-113
CA213 Link-Level Tests . . . . o v i i it eie e e ene 5-CA-57 CA412 Net Checks by Error Number Message . .. .............. 5-CA-114
CA214 Customer Setup (CSU) Tests . .. ...... ... . 5-CA-57 CA413 Not Used
CA215 Link/Loop Test Requirements .. .................... 5-CA-58 CA414 Driver Card Pin Assignments . . . ... .... ...t nn. 5-CA-115
CA216 Selectable TeStS . . v v v v v v i i et e e e et et e et e e 5-CA-58 CA420 Board-to-1/0 Panel Connections . .. ............couovu... 5-CA-116

CA220 Online Test Routine Descriptions . . .. .................. 5-CA-58 CA421 8130 Board-to-1/0O Panel Connections .. ............... 5-CA-116
CA221 Not Used CA422 8140 Model AXX Board-to-1/0 Panel Connections . .. ...... 5-CA-116
CA222 DPCX TeStS .« v v v v e et e e et et et e e 5-CA-59 CA423 8140 Model BXX Board-to-1/0 Panel Connections .. ....... 5-CA-117
CA223 Link-Level Tests . . . ... ..ottt i it it e i e 5-CA-59 CA424 8101 Board-to-1/0 Panel Connections ... .............. 5-CA-118

DPCXSDLC Link Test . ... .. i v it ie ittt i 5-CA-59 CA430 External Cable Descriptions . . .. ..........cccuviueinn.n 5-CA-119
SDLC Link Test Operational Procedure, DPCX . ............. 5-CA-59 CA43TEIACEDIES . . . oo e et e e e e e 5-CA-120
SDLC Link Test Condition/Incident Log Recordings, DPCX . . . . .. 5-CA-60 EIA — External Modem Cable (CACBA) . .................. 5-CA-120

CA230 Test Message TYPES « « o o v v oo v ve et e eian e eee e 5-CA-60 EIA — Direct Connect Cable (CAC5B) .. .................. 5-CA-121

CA231 Offline and Online CA Test Message Types . .. ........... 5-CA-60 CA432DDS Cable (CACT) . . .. i i e i e e e e e 5-CA-122
Test Error Message Formats . . ... ....... ... ... 5-CA-60 CA433V.35Cables. .. .. ... .. ..., 5-CA-123
Message Formats by Routine Number . . . . ................. 5-CA-61 V.35 External Modem Cable (CAC6A) .. .................. 5-CA-123

CA232 CA MAP Test Messages — Known Test Error V.35 — Direct Connect Terminal Cable (CAC6B) ............. 5-CA-124

Message Format . .. ... ... .ot 5-CA-61 V.35 — Direct Connect Peer-to-Peer Cable (CAC6B) . .......... 5-CA-125
CA240 Test Message, Error Number Descriptions, and , CA434 Integrated Modem Cables . . . . ...................... 5-CA-126
POSSIDIE CaUSES . . . o v vt it e e e e 5-CA-62 Integrated Modem (Nonswitched Line) Cable (CAC8) .......... 5-CA-126

CA241 Adapter Test Message, Error Number Descriptions, Integrated Modem (Switched Line) Cable (CAC9) . ............ 5-CA-126

and Possible Causes . . .. . oottt i e 5-CA-62 CA435 Loop Cable (CAC3andCAC4) . ....... ... 5-CA-127 -

CA250 Action Plans . ... ... ittt e e e 5-CA-78 CA436 X.21 (Nonswitched) Cable (CAC11) .................. 5-CA-128

CA450 Detailed Data Flow . . ... ....... ... ... ... ... ... 5-CA-129

CA300 Intermittent Failure Repair Strategy . ................... 5-CA-83 CA451 SDLC Adapter Card (CA1) . . . .. ..ot i e 5-CA-129

CA310 General Intermittent Failure Repair Strategy . . . . . ... ....... 5-CA-83 BasicData Flow . .. .. .. . o it e e e e e 5-CA-129
CA311 MAP Test Looping Operation . . .. ......... ..ot noun 5-CA-83 DCE Lines. .. ..o ittt e e e e e 5-CA-129
CA312System Error Log . . .« oo i v it i e e 5-CA-83 CA455 BSC/S-S Adapter Card (CA2) ... ...... .. ... ... .... 5-CA-130
CA313 Free-Lance Looping Operation . .. ................... 5-CA-83 BasicData Flow . .. .. ... . ittt iieen e 5-CA-130

CA320 How to Obtain Error Log Information . . ................. 5-CA-83 DCE Lines . . . .. . e e e e e 5-CA-130

CA330 Error Log Formatsand Meanings . . . . ................... 5-CA-83 CA470 Driver Cards . ... ...t vii ittt e i 5-CA-131
CA33T DPPX . . o it e e e 5-CA-83 CA471 Digital Data Service (DDS) Card (CA7) . . . .............. 5-CA-131

DPPX Error LogRecords . . .. ... ..o ciiiin i 5-CA-83 CA472EIA/CCITTCard (CAB) . . . . ..o e e e 5-CA-132
DPPX SDLC Primary — Device Type M. .. . ..... ... ... .. ... 5-CA-83 CA473 Integrated Modem Card (CA8/CA9) . . ... .............. 5-CA-133
DPPX SDLC Secondary — Device TypeH . ... .............. 5-CA-88 CA474 V.35 Card (CAB) . .. .. ...ttt it it 5-CA-134
DPPX BSC —Device Type B . . . . ... ... ... 5-CA-93 CA475 Loop Card (CA3/CA4) . .. ... it i i 5-CA-135
DPPX Start/Stop, 2741 — Device TypeC .. ... ........ ... ... 5-CA-97 CA476 Multispeed Clock Card (CA10) .. ............ .. ...... 5-CA-137
DPPX Start/Stop, TTY — Device TypeY .. ..... ... ... .. 5-CA-98 CA477 X.21 (Nonswitched) Card (CA11) .. .................. 5-CA-138

CA332 DPCX Condition/Incident Records . .. ................ 5-CA-100 : : CA480 Adapter/Driver Card — System Logic . . . ... .............. 5-CA-139
Type-2 Error Incident Record . . . . . ...t iii i 5-CA-100 CA481 SDLC Adapter Card (CA1) With or Without Clock .. ....... 5-CA-139
Type-3 Variable Data IncidentRecord . ... ................ 5-CA-100 CA482 BSC/S-S Adapter Card (CA2) ... ....... ... 5-CA-139
Type-4 System Incident Record . .. ..................... 5-CA-107 CA483 EIA/CCITT Card (CAB) . .. . .. i i i 5-CA-140

CA340 HowtoUsethe ErrorLog .. ... .....c.ovivniinnenn.. 5-CA-109 CA484 Integrated Modem (Nonswitched Line) Card (CA8) ........ 5-CA-140
CA34T DPPX . . oot i e e e e e e e e 5-CA-109 CAA485 Integrated Modem (Switched Line) Card (CA9) ........... 5-CA-140
CA342 DPCX .o it it e e e e e 5-CA-109 CA486 DDS Card (CAT7) . . ... . i i et e it e e 5-CA-140

How to Use the DPCX Condition/Incident Record . . .......... 5-CA-109 CA487 Loop Card (CA3/CA4) . ... ... it i i 5-CA-141
Type-2 Records . . ... vttt e 5-CA-109 CA488V.35Card (CAB) ... ... ittt 5-CA-141
Type-3 ReCOrds . .. ..o v ittt e e 5-CA-109 CA489 X.21 (Nonswitched) Card (CA11) . ... ...... ... ... ... 5-CA-141
Type-4 Records . . ... ... cv i 5-CA-110
Mixed Records . . . . .. o i ittt ittt et e e e s 5-CA-111

CA350 Action Plans to Correct Intermittent Failures . ............. 5-CA-111
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CA500 Adjustment, Removal, and Replacement Information ......... 5-CA-143
CAB01 BasicChecklist. . .. .. ..., ... .. i 5-CA-143
CAB10 Card Information . ... ... ... it einnn 5-CA-143
CAB11Card Replacement .. ..............c0iuiiieneennnn 5-CA-143
CAB12Card Layout .. ..... ... ittt it ittt e i 5-CA-143
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Abbreviations

AA

ac

adr
A/S
asm

B

BA
BCC
BCLE
BCW
BOP
bps
B/S
BSC
BSTAT
BU

C fid
CA
CACX
CAX
CCITT

CH
CHIO

clk
CMDR
conn
CRC
Csu
CTS
DA
dBm
dc
DC
DCE
DDD
DDS
DER
DISC
DLA
DM
DR
DRS
drvr
DSFC
DSR
DTR
EFP
EIA
FAC
FBI

auto answer

alternating current

address

adapter status

assembly

byte

beaconing address

block check character

buffer control list element

buffer control word

basic operator panel

bits per second

basic status

binary synchronous communications

basic status register

bringup

control field

communications attachment

pseudo cable group type

pseudo card type

Consultative Committee of Inter-
national Telephone and Telegraph
Company

channel

channel 1/0

clock

command reject
connector

cyclic redundancy check
customer setup

clear to send

device address

decibel per milliwatt
direct current

Direct Connect

data circuit-terminating equipment
direct distance dial
digital data service

daily error rate
disconnect

data link adapter
disconnect mode

data ring

data rate select

driver

data stream flow control
data set ready

data terminal ready
extended field panel
Electronic Industries Association

Features for Attaching Communications

flagged buffer indicator

FCS
FDM
freq
FRMR
FRU
FX
GCL
HW
Hz
HW
/0
LA
LF
LL
LSC
LSS
LT
LTST
LU
LWC
MAU
MD
MMR
MP
msg
NPRO
NRZI
NS
NSA
NSF
NSiI
NSP
NSR
NTT
OEM
OH
ORP
ovrn

PA
PD
P/F
PSN
PTP
PTT
rcv
revr
RD
resp
RFT
RI
RIM

frame check sequence field RLSD
function definition module RNR
frequency ROI
frame reject RQD
field-replaceable unit RQ!
foreign exchange RR
group control list RTS
halfword S
Hertz (cycles per second) SCF
halfword SDLC
input/output SDLCB
logical address

line frequency sel
leased line SiM
loop station connector SMN
loop surge suppressor SNBU
local test SNRM
local test

logical unit

loop wiring concentrator
modem adapter unit
maintenance device
monitor mode recover
multipoint

message

nonproductive readout
nonreturn to zero

new sync

nonsequenced acknowledge
nonsequenced format
nonsequenced information
nonsequential poll
nonsequenced response
Nippon Telephone and Telegraph Co.
other equipment manufacturer
off hook

optional response poll
overrun

primary

physical address

protective device

poll/final bit

Public Switched Network
point to point

Postal Telephone and Telegraph
receive

receiver

request disconnect
response

request for test

ring indicate

request initialization mode

§Y27-2521-3

receive line signal detect

receive not ready

request online

request disconnect

request for initialization

receive ready

request to send

secondary

system control facilities

Synchronous Data Link Control

Synchronous Data Link Control
Block

select

set initialization mode

system message number

switched network backup

Set normal response mode

SSBY
S-S
stdby

TCM
TO
TP
UA
ul
uP

select standby

select standby

start-stop

standby

switched
test contro! monitor

timeout

teleprocessing .

unnumbered acknowledgment
unnumbered information frame
unnumbered poll

The following list is an acronym update that shows the relationship between the current
acronyms for SDLC commands and responses and ones that a reader may encounter in
earlier SDLC documentation.

New Acronym and Meaning

DisC
DM
FRMR
RD
RIM
SiM
.SNRM
TEST
UA
V)]
up

disconnect

disconnect mode

frame reject

request disconnect

request initialization mode

set initialization mode

set normal response mode

test

unnumbered acknowledgment
unnumbered information frame

unnumbered poll

Old Acronym and Meaning
unchanged
ROI request online

CMDR command reject
RQD  request disconnect
RQI request for initialization
unchanged
unchanged
unchanged
NSA nonsequenced acknowledgment
NSI nonsequenced information frame

NSP nonsequential poll
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Communications Configuration Data Sheet

Customer Name

8130 or 8140 Modet AXX

You may, if you wish, transfer Features for Attaching Communications (FAC) and
addressing data from the customer’s configuration data sheets to the tables below. This
8100 system data is useful as ready reference information for identifying system con-

figuration, FACs, and addresses.

It is recommended that, during the first communica-

tions problem call, you fill in the tables and update them as required.

The tables have four columns:

Column 1: Port Name
Column 2:
Column 3:

CA115.
Column 4: Remarks.

Serial Number

Information you may wish to
in identifying the configuration, such as
unit, or line type.

Physical 1/O Address (PA).
port; see CA116 and CA513.

The physical address of the communications

FAC Code. The FAC code for the communications port; see CA111 and

include which may be useful
feature description, attaching

8140, Model BXX

S$Y27-2521-3

Serial Number

5.CA-viii

Physical 1/0 Address FAC
Port Name (PA) Check if Used Code | Remarks
Communications Port 1 80
Communications Port 2 81
Communications Port 3 82
Communications Port 4 - 83
Communications Port 5 50
Communications Port 6 51
Communications Port 7 52
Communications Port 8 53
Communications Port 9 5C
Communications Port 10 5D
Communications Port 11 5E
Communications Port 12 5F

Physical 1/0 Address FAC ,
Port Name (PA) Check if Used Code | Remarks
Communications Port 1 81
Communications Port 2 82
Communications Port 3 83
Communications Port 4 84
Communications Port 5 85
Communications Port 6 86
8101 Unit 1 Serial Number
Physical 1/0 Address FAC
Port Name (PA) Check if Used Code | Remarks
Communications Port 1 10
Communications Port 2 11
Communications Port 3 12
Communiications Port 4 13
Communications Port 5 1C
Communications Port 6 1D
Communications Port 7 1E
Communications Port 8 1F

8101 Unit 2 Serial Number
Physical 1/O Address FAC
Port Name (PA) Check if Used Code | Remarks
Communications Port 1 20
Communications Port 2 21
Communications Port 3 22
Communications Port 4 23
Communications Port 5 2C
Communications Port 6 2D
Communications Port 7 2E
Communications Port 8 2F
8101 Unit 3 Serial Number
, , Physical I/O Address FAC
Port Name (PA) Check if Used Code | Remarks
Communications Port 1 30
Communications Port 2 31
Communications Port 3 32
Communications Port 4 33
Communications Port 5 3C
Communications Port 6 3D
Communications Port 7 3E
Communications Port 8 3F
8101 Unit 4 Serial Number
Physical 1/0 Address FAC
Port Name (PA) Check if Used Code | Remarks
Communications Port 1 40
Communications Port 2 41
Communications Port 3 42
Communications Port 4 43
Communications Port 5 4C
Communications Port 6 4D
Communications Port 7 4E
Communications Port 8 4F




CAO000 Quick Reference Guide

This section contains the following quick reference data:
Communication FAC — Hardware Test Summary, CA010.
Communications Test Routine Summary, CA020.

Test Invocation Summary, CA030.

Test Messages References, CA040.

Card Summary, CA050.

8100 Communications Cable Summary, CA060.

Miscellaneous Information, CA070:

— 1/0 Panel, Card, and Board Location References.
— Switches, Jumpers, and Straps References.
— Troubleshooting Diagrams References.

— Voltage Levels
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CAO010 Communications FAC — Hardware Test Summary

Configuration Card/Cable Card Board Required
FAC Table Data Type Jumpers Jumpers Test Routines
8 |SDLC. Primary, loop, | CA1, CA3, Loop 1. Channel request 1-15, 18, 61, 73, 75*
1 lobe, loop supplied | CAC3. - Primary Select 2. Channel grant 76, 88*%, 90* — 94,
clock, 38.4 Kbps. - Lobe Operation -
Serial
- Carrier Select
- Data Select
9 |SDLC. Primary, loop, | CA1, CA3, Loop 1. Channel request 1-15, 18, 562, 73, 75*%,
2 lobe, loop supplied CA4, CAC3, - Primary Select 2. Channel grant 76, 89, 90* — 94.
clock, 38.4 Kbps. CACA4. - Lobe Operation -
Serial
- Carrier Select
- Data Select

10 | SDLC. Primary, loop, { CA1, CAS, Loop 1. Channel request 1-15, 18, 61, 73, 75*,
1 lobe, loop supplied CAC3. - Primary Select 2. Channel grant 76, 88, 90* — 94.
clock, 9600 bps. - Lobe Operation -

Serial
- Carrier Select
- Data Select

11 | SDLC. Primary, loop CA1, CA3, Loop 1. Channel request 1-15, 18, 52, 73, 75*,
2 lobe, loop supplied CA4, CAC3, - Primary Select 2. Channel grant 76, 89, 90* — 94.
clock, 9600 bps. CAC4. - Lobe Operation -

Serial
- Carrier Select
- Data Select

12 | SDLC. Primary or CAt1, CAS5, ElA - Internal 1. Channel request 1-15, 16, 63*(P), 63,
Secondary, EIA, adap- | CAC5A Wrap 2. Channel grant 64(1), 71*(S),
ter clock, external - 8100 clock 3. Data rate 75(P), 90*, 91%, 93,
modem, 600, 1200 94*
bps, line variables**.

13 | SDLC. Primary or CA1, CAS5, EIA - Internal 1. Channel request 1-15, 16, 63*(P), 63,
Secondary, EIA, CACSA. Wrap 2. Channel grant 64(1)*, 71*(S), 75(P),
external modem/DCE, - DCE clock 90%, 91%, 93%, 94*,
external clock, 2.0, 95* —99(DL).
2.4,48,7.2,96
Kbps, data-link
attached Loop line
variables**

15 | SDLC. Primary, EIA CA1, CAS5, ElA - Internal 1. Channel request 1-15, 16, 53*, 61, 75*,
direct connect, CAC5B Wrap 2. Channel grant 90%,91% 93*%,94*,
adapter clock, 600, - 8100 clock 3. Data rate
1200, 2400 bps.

S§Y27-2521-3
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Configuration Card/Cable Card Board Required
FAC Table Data Type Jumpers Jumpers Test Routines

16 | SDLC. Primary, EIA CA1, CA5, EIA - Internal 1. Channel request 1-15, 16, 563%, 61,
direct connect, multi- | CA10, CAC5B Wrap 2. Channel grant 75*,90%, 91%, 93%, 94*,
speed clock, 4.8, 9.6 - 8100 clock
Kbps

Multispeed clock
-LF

17 | SDLC. Secondary, CA1, CAb ElA - Internal 1. Channel request 1-15, 16,61, 71*.
EIA direct connect, CAC5B Wrap 2. Channel grant '
external clock, 2.0, - DCE clock
24,48,7.2,9.6
Kbps

18 | SDLC. Primary or CA1, CAS, Integrated Modem| 1. Channel request 1-15, 19, 63*(P),
secondary, integrated | CAC8 - 2/4 Wire 2. Channel grant 71*(S), 75™(P),
modem, nonswitched, - CTS Set 3. Data rate 90%, 91*, 93* 94*(P)
adapter clock, 600, - Echo clamp
1200 bps - Transmit Level
**Line Variables - Equalizer

19 | SDLC. Secondary, CA1, CA9, Integrated Modem| 1. Channel request 1-15, 20, 25, 71(S)
integrated modem, CAC9 - Coupler 2. Channel grant
switched line, - Equalizer 3. Data rate
adapter ciock, 600, - Normal Ops
1200 bps - Transmit
**Line Variables

20 | SDLC. Primary or CA1, CA7, DDSA -DDL 1. Channel request 1-15, 21, 22, 53*(P),
secondary, DDS, DDS | CAC? - Datarate 2. Channel grant 66, 71*(S), 75%(P),
supplied clock, 2.4, 90%, 91%, 93%, 94 (P)
4.8, 9.6 Kbps

21 | SDLC. Secondary, CA1, CA7, DDSA -DDL 1. Channel request 1-15, 21, 22, 66,
DDS, DDS supplied CAC7 - Data rate 2. Channel grant 71*
clock, 56 Kbps (8140
only)

24 | SDLC. Primary, CA1, CAS6, V.35 - Internal 1. Channel request 1-15, 16, 63%, 63,
V.35, direct connect, CAC6B Wrap 2. Channel grant 75%,90%, 91*, 93*, 94*
adapter clock, 600, - 8100 clock 3. Data rate
1200, 2400 bps

Legend:

*Link level test.
**Line variables are dependent on customer operations and data link order. For description, see CA114 and CA115.
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Data link attached loop
IBM modem
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Configuration Card/Cable Card Board Required
FAC Table Data’ Type Jumpers Jumpers Test Routines
25 SDLC. Primary, CA1, CAG, V.35 - Internal 1. Channel request | 1-15, 16, 53*, 63,
V.35, direct connect | CAC6B Wrap 2. Channel grant 90*, 91%, 93*, 94*
multispeed clock, - 8100 clock
4.8, 9.6 Kbps Multispeed clock
-LF
26 SDLC. Primary or CAT1, CAG, V.35 - Internal 1. Channel request | 1-15, 16, 53*(P), 63,
secondary, V.35, CAC6B Wrap 2. Channel grant 71*(s), 90*, 91*, 93*, 94*
direct connect multi- - 8100 clock
speed clock, 56 Kbps Multispeed clock
-LF
27 SDLC. Secondary, CA1, CAS6, V.35 - Internal 1. Channel request | 1-15, 16, 63, 71*
V.35, direct connect, | CAC6B Wrap 2. Channel grant
external clock, 0.6, - DCE clock
1.2,2.0,2.4,48,7.2,
9.6 Kbps
28 SDLC. Primary or CA1, CA6 V.35 - Internal 1. Channel request | 1-15, 16, 563*(P), 63,
secondary, V.35, CAC6B Wrap 2.- Channel grant 71*,90* 91%,93*,94*
direct connect exter- - DCE clock
nal clock, 56 Kbps
29 SDLC. Secondary, CA1, CA6, V.35 - Internal 1. Channel request | 1-15, 16, 63, 71*(S)
V.35, external clock, | CAC6B - DCE clock 2. Channel grant
48, 56 Kbps external
modem
Al SDLC. Primary, CA1, CA6, V.35 - Internal 1. Channel request | 1-15, 16, 53*, 63,
(RPQ V.35, direct connect, | CA10, Wrap 2. Channel grant 90%, 91*%, 93*,94*
870892)| multispeed clock, CAC6B - 8100 clock
19.2 Kbps Multispeed clock
-LF
30 SDLC. Primary or CA1, CA11, | X.21- Normal Wrap | 1. Channel request | 1-15, 16, 563*, 67, 68,
secondary, X.21, CAC11 - Nonswitched Line | 2. Channel grant 71(S), 75%, 90*, 91*,
nonswitched, external - Timed DSR Drop 93*, 94*
clock, 2.4, 4.8, 9.6 - Normal Operation
Kbps, external - Error Latch Disable
DCE - CTS Delay
31 SDLC. Primary or CA1,CA11, | X.21- Normal Wrap | 1. Channel request | 1-15, 16, 63*, 67, 68,
secondary, X.21, CAC11 - Nonswitched Line | 2. Channel grant 71(S), 75%, 90*, 91*
nonswitched, external - Timed DSR Drop 93*, 94*
clock, 48 Kbps, - Normal Operation
external DCE - Error Latch Disable
. - CTS Delay
40 BSC. Primary or CA2, CAS, EIA- Internal Wrap 1. Data rate 1-15, 16, 63, 64,
secondary, EIA, CACS5A - 8100 clock 65, 77*,78*

adapter clock external
modem, 600, 1200 bps
**Line Variables

Configuration Card/Cable Card Board Required
FAC Table Data Type Jumpers Jumpers Test Routines
41 | BSC. Primary or CA2, CA5, EIA - Internal Wrap 1-15, 16, 63, 64, 65%,
secondary, EIA, CAC5A - DCE clock 77*,78
external modem, ex-
ternal clock, 2.0, 2.4,
4.8,7.2,9.6 Kbps
**Line Variables
43 | BSC. Primary, EIA, CA2, CAS, EIA - Internal Wrap | 1. Data rate 1-15, 16, 61, 77%, 78*
direct connect, CAC5B - 8100 clock
adapter clock, 600,
1200 bps
44 | BSC. Primary, EIA CA2, CAS5, EIA - Internal Wrap 1-15, 16, 61, 77%, 78™.
direct connect, CA10, - 8100 clock
multispeed clock, CAC5B Multispeed clock
2.4,4.8, 9.6 Kbps -LF
45 | BSC, Primary or CA2, CAS8, Integrated 1. Data rate 1-15, 19, 77*,78*
secondary, integrated | CAC8 modem
modem, nonswitched, - 2/4 wire
adapter clock, 600, - CTS set
1200 bps - Echo clamp
- Transmit level
- Equalizer
47 | BSC. Primary or CA2, CA7, DDSA - DDL 1-15, 21, 22, 66,
secondary, DDS, CAC7 - Data rate 77*,78*
interface supplied
clock, 2.4, 4.8,
9.6 Kbps
60 | Start/Stop. Primary, CA2, CAS, EIA - Internal 1. Datarate 1-15, 16, 63, 64,
EIA, external CAC5A Wrap 2. Asynchronous 79* — 87
modem, adapter clock - 8100 clock
110, 134.5, 150,
300, 600 bps
**Line Variables
61 | Start/Stop CA2, CAb, EIA - Internal 1. Data rate 1-15, 16, 61,
Primary, EIA, CAC5B Wrap 2. Asynchronous 79 — 87
direct connect, - 8100 clock
adapter clock, 110,
134.5, 150, 300,
600 bps
Legend:

*Link level test.
**Line variables are dependent on customer operations and data link order. For description, see CA114 and CA115.
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CA020 Communications Test Routine Summary

Invocation (see Notes)
SDLC | BSC | Adr Offline DPCX | CSU| mt
RT | Description SS | Lvi | MAPs | F/L
01 Adapter card tests X X 1 X X X X
02 Adapter card tests X X 1 X X X X
03 Adapter card tests X X 1 X X X X
04 Adapter card tests X X 1 X X X X
05 Adapter card tests X X 1 X X X X
06 Adapter card tests X X 1 X X X X
07 Adapter card tests X X 1 X X X X
08 Adapter card tests X X 1 X X X X
09 Adapter card tests X B 1 X X X X
0A Adapter card tests X B 1 X X X X
0B Adapter card tests X B 1 X X X X
oC Adapter card tests X B 1 X X X X
0D | Adapter card tests X S 1 X X X X
OE Adapter card tests X B 1 X X X X
OF Adapter card tests X B 1 X X X X
10 Adapter card tests X S 1 X X X X
1 Adapter card tests X S 1 X X X X
12 Adapter card tests X B 1 X X X X
13 Adapter card tests X B 1 X X X X
14 Adapter card tests S 1 X X X X
15 Adapter card tests X X 1 X X X X
16 Internal /external data wrap X X 1 X X X
18 Loop adapter card test X 1 X X M/8
19 Integrated modem X X 1 X X X
{nonswitched) :
20 Integrated modem (switched) X X 1 X X X
21 DDSA test X X 1 X X
22 DDSA internal wrap X X 1 X X X
25 Auto answer X X 1 16 16 17
51 Loop — 1 iobe X 1 15 15 15
52 Loop — 2 lobe X 1 15 15
53* | Data link group X 1 P/5 5 5
61 EIA — direct connect X X 1 6 6 m/6
63 EIA/V.35 — external test X X 1 7 7 M/7
64 I1BM modem analyzer X X 1 X X 17
66 DDSA — external X X 1 9 9 9
67 X.21 — external 1 X 1 9 9
68 X.21 — external 2 X 1 9 9
71* | SDLC secondary link X 2 10 1 17
72 Data link loop — poll test X 2 X X 17
73 Loop station relay pick X 1 12 12
75* | Link/loop group analysis X 1 5 5 5 17
76 Loop beacon/ordinal X 1 5 5 17
sequence
77* | BSClink — requestor X 2 13 17
78* | BSC link — responder X 2 14 17
79* | 2741 alt characters X 2 X 17
80* | 2741 tilt, rotate, twist X 2 X 17
81* | 2741 special function X 2 X 17
82* | 2741 read X 2 X 17
83* | 2741 echo X 2 X 17

$Y27-2621-3
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Invocation (see Notes)
SDLC | BSC | Adr Offline DPCX | cSU | MI
RT | Description S-S | Lvl | MAPs | F/L
84* | 2741 attention key X 2 X 17
85" | TTY aux line test X 2 X 17
86* | TTY aux echo test X 2 X 17
87* | 2741 aux line X 2 X 17
88 Loop — 1 lobe poll test X 1 X X 17
89 Loop — 2 iobe poll test X 1 X 17
90$ | SDLC link test cmd—no data X 2/3 5 5
91$ | SDLC link test cmd — data X 2/3 5 5
92$ | Monitor mode X 2/3 5 5
93$ | SDLC link test — user data X 2/3 5 5 17
948$ | Line analysis X 2/3 5 5 17
95* | 384X SDLC test cmd X 2 5 X
96* | 384X loop data X 2 5 X
97 Configuration self-test X 2 5 X
to 384X
98 384 X loop beacon and X 2 5 X 17
ordinal
99* | 384X loop-lobe analysis X 2 5 X 17
Notes:
*  — Link level test
8  — Link level test; level 2 addressing for directly attached loops or data link stations; level 3

addressing for data link attached loop devices.
8 — BSConly
F/L — Free-lance
M -~ Modified
M| — Manual Intervention messages
— If Primary
— Start-Stop only
— Normal invocation

X O %

Address level 1

Address level 2

Address level 3

Not used.

Group stations/devices/units must be in a ready condition before this test is invoked.

OO ANWN~

host /device using the EIA-direct connect wrap plug.
7. Use the V.35 wrap plugs or the EIA modem cable test switch to isolate the EIA modem or
V.35 communications cable from the external modem or host connection.
8. For CSU only, a loop wrap plug must be installed at the end of the loop cable(s) before
running this test.
8. This test must be run with the external cable switch in the test position.
10. The host or controller must send SDLC link test commands to the 8100 Processor {invoke

routine 71). Coardination between the two sites is required for the start and end of test. This

test requires manual intervention. See Chapter 2 for routine termination procedures.
11. Use DPCX SDLC link test procedure, CA223.
12. See CA551/CA653 for setup procedures. See Chapter 2 for termination procedures.
13. The responding unit must be ready to respond.
14.  This test should be initiated before a requesting device/unit issues a test request.
15. Loop cable(s) must be plugged into the loop station connector(s) (LSC).

16. The external communications cable must be attached to both the 8100 and the telephone line

via the Data Access Arrangement.
17. Refer to CA210 for Manual Intervention messages.

These tests must be run when the ElA-direct connect cable is isolated from the direct-connected
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CA030 Test Invocation Summary

A summary of standard and unique invocation procedures for communications feature
tests is given below. Special invocation notes for each routine and addressing levels are
given in the Communications Test Routine Summary.

INVOCATION FOR A GROUP OF TESTS (LEVEL 1 ADDRESSING ONLY)

1.

The test control monitor (TCM) has been loaded and is at an 80BC or PAOO wait stop.

2. Enter PAB.

where:

PA = Adapter physical address — level 1 only
B = Enters invocation message — address field section

. At 81BC wait stop, enter SLB.

where:

S Sense option

Run adapter routines (1—15) :

Run adapter and driver card routines (S = 0 tests, and one of the
following: 16 or 18 or 19 or 20 or 21 and 22).

Run adapter and driver card routines and basic link level tests (S = 1 tests,

and one of the following: 51 or 52 or 53).

o
mon

N
n

Note: Default value = 0.

L = Looping option
0 = Run routines one time
*1 = Loop selected routines; stop on error
¥2 = Loop selected routines; no stop on error
Note: Default value = 0.
B = Enters invocation message — option field section and begins test execution.

*In DPCX online, looping is five times.

INVOCATION FOR A SINGLE TEST ROUTINE (ANY LEVEL ADDRESSING)

1.

The test control monitor (TCM) has been loaded and is at an 80BC or PAQO wait stop.

2. Enter PASADAB

Enter address field(s) as required. Address field definition is determined by either the
test routine (see CA201 test summary for address levels) and/or by the customer
configuration data sheet or the configuration table (see Chapter 2, CP300, on how to
obtain the configuration table).

where:

PA = Adapter physical address — level 1

SA = Group or station address — level 2
DA = Station or device address — level 3
B = Enters invocation message — address field section

. At 81BC wait stop, enter SLRRB

Enter option fields as required.

where:
S = Sense option:
= Always zero (0).
L = Loop option
0 = Run routine one time
*1 = Loop selected routine; stop on error
*¥2 = Loop selected routine; no stop on error
RR = Routine number »
B = Enters invocation message — option field section and begins test execution.

*in DPCX online, looping is five times.

S$Y27-2521-3

CA040 Test Messages References

CA050 Card Summary

Manual Intervention Messages. Refer to CA210.

Error Messages. Refer to CA241.

Card ID Description MIM CA Reference

CA1 SDLC Adapter CA451, CA481, CA512

CA2 BSC/S-S Adapter CA455, CA482, CA512

CA3 Loop Adapter, One-Lobe CAA475, CA487, CA512, CA563
CA4 LLoop Adapter, Second Lobe CA475, CA487, CA512, CAB63
CAb EIA CA472, CA483, CA512, CA563
CAG6 V.35 CA474, CA488, CA512, CAB63
CA7 DDS Adapter CA471, CA486, CA512, CA563
CA8 Integrated Modem, Nonswitched CA473, CA484, CA512, CA563
CA9 Integrated Modem, Switched CA473, CA485, CA563

CA10 Multispeed Clock CA476, CA512, CA563

CA11 X.21, Nonswitched CA477, CA489, CA512, CA563

(CA020—CA050)

5-CA5



CA060 8100 Communications Cable Summary

§Y27-2521-3

External Cable External Cable
Plug/
MIM MIM Internal Cable | Cable ID | Group Option 1 — Cable | Wrap Plug Option 2 — Cable
Cable ID | Cable Description Reference | Part Number Code Number Part Number Part Numb Part Numb
CAC3 Loop — Single-lobe CA435 8269773 E 3709 7389950 7389282 Same as option 1
(Note 1)
CAC3 Loop — Two-lobe (1st) CA435 8269773 E 3726-A 7389950
CACa Loop — Two-lobe (2nd) CA435 8269774 E 3726-8 7389950
CACS5A EIA — Modem (except Japan) CA431 8269775 C 3724 8269826* Use Modem | 7389484
8269784(UK) | C 3724 8269826* Interface Test|
Set (Note 2)
CACS5A EIA — Modem (Japan) CA431 8269775 C 3729 6835482*
CAC5B EIA — Direct Connect-Terminal CA431 8269775 H 3721 4946680
(EC389171) 6835347 Same as option 1
8269784(UK) | H 3721 4946680 or
(EC389171) 6835642
CACSB ElA — Direct Connect Peer-to-Peer CA431 8269775 H 3727 6835405
8269784(UK) { H 3727 6835405
CAC6A V.35 — External Modem CA433 8269777 G 3718 8269589 6835348 Same as option 1
8269783(UK) | G 3718 8269589
CAC6B V.35 — Direct Connect-Terminal CA433 8269777 J 3719 8269590 6835349 Same as option 1
8269783(UK) | J 3719 8269590
CAC6EB V.35 — Direct-Connect — Peer-to-Peer CA433 8269777 K 3720 8269591 6835353 Same as option 1
8269783(UK) | K 3720 8269591
CAC?7 DDS CA432 8269774 F 3717 8269827* 6835350 8269540+
CAC8 Integrated Modem-NS — WT except Canada, Japan CA434 8269774 A 3722 7389482 No No
CAC8 Integrated Modem-NS — U.S., Canada, Japan CA434 8269774 B 3723 7389483 No No
CAC9 integrated Modem-SW — WT CA434 7389491 A 3722 7389482 No No
CAC9 Integrated Modem-SW — U.S., Canada CA434 8269772 D 3725 7389485 No No
CAC11 X.21 (Nonswitched) — Japan only CA436 8269777 P 3728 8269828* 6835379 6835364

*Cable with Wrap Switch Assembly.

Note 1: Use plug at CSU only.

Note 2: Modem clock must be passed to 8100 for CE testing.

CA070 Miscellaneous Information

Locations.

1/0 Panel — Refer to CA420
Card and Board — Refer to CA520

Switches, Jumpers, and Straps. Refer to CA560.

Troubleshooting Diagrams. Refer to CA540.

Voltage Levels.

Voltage Range Test Point

+5V dc +4.5 to +5.5 D03

+8.5V dc +7.7 to +9.3 B11 On SDLC (CA1) card
-5.0V dc -4.5to0 -56.56 BO6 BSC/S-S (CA2) card
Ground D08

-8.5V dc -7.7 t0 -9.3 D07 — On EIA (CAb) card

V.35 (CA6) card

5-CA-6



CA100 General Information

CA110 Configuration

CA111 Hardware

This section provides introductory, overview, reference, and summary information
to support the communications sections which follow.

The 8100 system has 11 basic physical hardware configurations, which are the basis for
testing and FRU -isolation. These configurations are expanded by software and other
communications characteristics to over 30 types of communication capabilities. {Each
type of communications capability is identified by a two-digit Features for Attaching
Communications (FAC) code for ordering purposes.) The 11 basic configurations are:

1. SDLC (CA1) adapter card and EIA/CCITT (CA5)/V.35 (CA6) card — external
modem.

2. SDLC (CA1) adapter card and EJA/CCITT (CAB)/V.35 (CAB) card — direct connect.

3. SDLC (CA1) adapter card and integrated modem switched (CA9) or nonswitched
(CAS8) card.

4, SDLC (CA1) adapter card and DDS (CA7) card.

5. SDLC (CA1) adapter card and X.21 (nonswitched) (CA11) card.

6. SDLC (CA1) adapter card and one loop (CA3) card {one-lobe loop).

7. SDLC (CA1) adapter card and two loop (CA3 and CA4) cards (two-lobe loop).
8. BSC/S-S (CA?2) adapter card and EIA/CCITT (CAB) card — external modem.

9. BSC/S-S (CA2) adapter card and EIA/CCITT (CA5) card — direct connect.
10. BSC/S-S (CA2) adapter card and integrated modem (CA8) nonswitched card.

11. BSC/S-S (CA2) adapter card and DDS (CA7) card.

Figures CA111-1, CA111-2, and CA111-3 summarize the hardware configurations and
show their relationship to the FAC codes. (FAC codes are detailed in CA115.)

The names of the communications cables and their identification number (CACX) are
as follows:

Cable Name Identification Number
Directly attached loop (first lobe) cable CAC3
Directly attached loop (second lobe) cable CAC4
EIA external modem cable CAC5A
ElA direct connect cable CAC5B
V.35 external modem cable CAC6A
V.35 direct connect cable CAC68B
DDS cable CAC7
Integrated modem (nonswitched) cable CACS8
Integrated modem (switched) cable CAC9
X.21 (nonswitched) cable CAC11

! sDLC
Adapter

REA 06-88481

SY27-2521-3

— To processor or storage

(Note 2)

8100 System

Card

Notes:

1.

2.
3.

The FAC numbers identify SDLC

described in more detail, i

1iclis

y
FAC 18 (Note 1)
Integrated Modem, )
Switched 600/1200 P/P Swm:.hed'
bps card Communication Channel
FAC19
Integrated Modem, P/Por I_VI/P
Nonswitched Nonswitched
600/1200 bps card Communication
Channel
FACs 15, 16, 17, 24, 25, 26, 27,
28, A1 (RPQ 870892)
Direct Connect RS—232—C to ;/6255
.om
9600 bps or V.24/V.28 to (1000 f1) Terminal
9600 bps or V.35 to 9600 bps or 8100
and Muitispeed Clock at 4800 RS—232-C or System
and 9600 bps card A1: V.35, V.24/V .28:
multispeed clock at 19.2 Kbps 12.2m (40 ft)
to 3777
FACs 20, 21 (Note 4)
Digital Dat:
Se?vice C:r: Channel Nonswitched
(DDS) o 56,000 Service Digital Data
bps Unit System
FACs 13, 29 (Note 4)
RS—232—-C or V.24/V .28 Nonswitched
to 9600 bps or V.35 card External Digital Data
t0 56,000 bps DCE System
FACs 8,9, 10, 11
Loop card 9600 ———] Lobe 1
bps and 38,400 bps
Second Lobe Loop
card _'I Lobe 2
FACs 12,13
RS—232-C or € P/P Sw or
V.24/V.28 to 9600 M"‘e’"a' Nonsw or M/P
bps card odem Communication
Channel
FAC 29 (Notes 4, 5)
CCITT V.35 to £ P/P
48,000 bps Mxternal Nonswitched
card adem Communication
Channel
FAC 30
CCITT X.21 P/P or MP
card to 9600 External DCE Nonswitched
bps Digital Data
System
FAC 31 (Note 4)
CCITT X.21 PP
card to External DCE Nf)r‘lswnched
48,000 bps Digital Data
. System

rons

ili

CAT115-2.

g regional

P ty, in Figure

One SDL.C adapter card is required for each SDLC FAC.

Only 10 SDLC loop and communication FACs can be active at one time.

pabilities that are

to the 8140. Maximum speed for FACs 13 and 20 is 9600 bps.

Figure CA111-1. SDLC Features for Attaching Communications (FACs) Summary

(CA060—-CA111)

8. For countries other than the U.S. and Canada, FAC 29 is available at
a maximum speed of 48,000 bps.

4. FACs 21, 29, and 31 are available only on the 8140 and any 8101s attached
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S$Y27-2521-3
REA 06-88481
- 8100 System - 8100 System
FAC 45 (Note 1} FAC 61 (Note 1)
Integrated Modem, P/P or ,Ml P
Nonswitched Nonswitched RS—232—C or
600/1200 bps card Communication Direct Connect V.24/v.28:
Channel RS-232-C 12.1m (40 ft)
or V.24/V .28 Terminal
FACs 43, 44 To processor to 600-bps
card

Direct Connect RS—232—-Cor

RS—232-C to 9600 V.24/V.28: Devices

bps or V.24/V.28 12.1m (40 ft) conforming

to 9600 bps to 2780/3780 (Note 2)

— T 0 processor and Multispeed protocol

Clock at 2400, 4800,

and 9600—bps | 4 BSC/S.S

card S——— Adapter —-—

Card
(Note 2) FAC 47
) FAC 60 (Note 1)
' BSC/S'S D Ig'ta. Data Channel Nonswitched
——i  Adapter Service (DDS) Service Digital Data RS$—-232—C or P/P .
card card to Unit System V.24/V.28 to 600— External Nonswutc'hed.
9600—bps card bps card (Note 3) Modem g:mmu'mcatlon
anne
FACS 40,41
Notes:
P/P or M/P 1. The FAC numbers identify S/S communications capabilities that are described in more detail in

RS—232—C or Extornal Non°' ftehed Figure CA115-2.

V.24/V.28 to 9600— Modem Comsr‘:“'l'":caﬁon 2. One BSC/S-S adapter card is required for each S/S FAC.

bps card Channel 3. With an 8130 Processor, the maximum aggregate S/S data rate is 330 bps. With an 8140 processor,

the maximum aggregate S/S data rate is 660 bps.
Notes: Figure CA111-3. S/S Features for Attaching Communications (FACs) Summary

1. The FAC numbers identify BSC communications capabilities that are described in
more detail, including regional capability, in Figure CA115-2.

2. One BSC/S-S adapter card is required for each BSC FAC.
3. With an 8130 Processor, the maximum aggregate BSC data rate is 9600 bps. With
an 8140 Processor, the maximum aggregate BSC data rate is 19,200 bps.

Figure CA111-2. BSC Features for Attaching Communications (FACs) Summary



CA112 Addressing

There are up to three levels of software addressing for CA feature tests: Physical Address
(PA) for the adapter or port, Station Address (SA) for the group or station, and Device
Address (DA) for the station or device. See Figure CA112-1.

o Two hexadecimal characters (PA) define the adapter physical address. The first
character (P) specifies the SSCF adapter group address, which is determined by the
setting of the SSCF address switches. The second character (A) specifies the adapter
address within the adapter group.

o Two hexadecimal characters define the group, station, or device address.

LEVEL ADDRESSES
Level 1 Adapter/Driver Card/Cables
(PA)
Level 2 Data link stations
(SA) — Multipoint
— Point-to-point
Directly attached loop stations
Data link attached loop groups
Level 3 Data link attached loop
(DA) stations or devices.

See CA116 for the available port addressing by machine type and model; see Chapter
2, CP200, for general 8100 addressing structure.

EXAMPLES:

1. Define the complete address field for adapter PA = 10, group address = 22, and
device address = 01. (level-3 addressing).

Address field = 102201

2. Define the complete address field for adapter PA = 24 and station address = 10. (level-
2 addressing).

Address field = 2410

General
Level 1 Level 2 Level 3
Adapter Group Station
Physical or or
Address Station Device
PA Address Address
SA DA
2. Two level: Multipoint, Data link
Examples
Leve! 1 Level 2
1. Three level: Data link Attached Loop 8100 3276
Level 1 Level 2 Level 3 Modem Modem
8100 3842 3276 PA =24 SA =10
Z___.. 3276
PA =10 SA =22 DA =01 Modem
SA=11
Figure CA112-1. Addressing Levels
SY27-2521-3

CA113 Configuration Table Entries for Installed FACs

The configuration table for the communications feature contains information required
for the CA MAP and test control, and specifically identifies the CA feature (hardware,

function, physical address, and line discipline).
MD diskette®02.

DPCX has no formal configuration table; however, the communication parameters
are defined using the SYSIMOD function {see Chapter 2). The CA MAP configuration

format is as follows:
LV PA UTUT OPOP OPOP

Where:
LV = Addressing level (1 byte)
PA = Physical address (1 byte)
UTuT = Unit type (2 bytes)
OPQP OPOP = Option fields (bytas 1-4)
12 3 4 (bytes)

For the CA feature, LV has values 01, 02, or 03 where:
01 is adapter or port address level
02 is group or station address level
03 is station or device address level
PA is the physical address of a given level
UTUT has the values shown in Figure CA113-1.
The option fields are described in Figures CA113-2 and CA113-3.

Figure CA113-4 shows examples of communications configuration tables.

Description Unit Type Level Options Fields
(UTUT) (LV) {OPOP OPOP)

SDLC Adapter 0060 01 See Figure CA113-2.

BSC/S-S Adapter 0061 01 See Figure CA113-2.

3277, 3284, 3286, 0100 03 Not used*

3287, 3288

3276, XXXX, 3767 0200 02/03 Not used*

SDLC Secondary 0201 02 Not used*

(Link Address)

3641 0240 02/C3 Not used*

3842, 3843 0250 02 Not used®

3642 0291 02/03 Not used*

3643 0292 02/03 Not used*

3644 0293 02/03 Not used*

3646 0294 02/03 Not used*

3647 0295 02/03 Not used*

Start/Stop 2741 0300 02 Not used*

Start/Stop TTY 33/35 0301 02 Not used*

BSC (Link Address) 0302 ) 02 Not used*

*Uses level 1 information. -

Figure CA113-1. Unit Type (UT) Values

(CA111 Cont—CA113)

The configuration table resides on the
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OPOP OPOP has the following values:

1 2 3 4 bytes)

Level 1
Options Descriptions Options Descriptions
Byte Bits Byte Bits
1 0123 Line Discipline: 3 4567 Variable Adapter
0000 SDLC sDLC
0001 S-s 0000 High-channel request priority OFF
0010 BSC : 0001 High-channel request priority ON
1 4567 Driver Hardware: 4 0123 Line Variables:
0000 EIA 1000 Reserved
0001 Integrated modem 0100 Data rate select
0010 Loop adapter
0011 V.35 0010 Select standby
0100 DDSA 0001 *Non return to zero insertion (NRZ|) mode
o101 X.21 a 4567 | Line Variables:
2 0123 Driver Hardware: 1000 Permanent request to send
0000 External mod El
).( rnal modem (EIA or V.35) 0100 1011
0001 Direct connect (EIA or V.35)
0000 1 lobe (loop adapter) 0010 Tone
0001 2 lobes (loop adapter) 0001 Switched line
0000 Nonswitched line {integrated modem *For setting:
or X.21) 3842 — NRZ! = 1, required
° — =1,
0001 Switched line {integrated modem require
or X.21) ® 3843 — NRZI = optional and modem dependent
2 4567 Clocking: ® Modem — See modem manual
0000 External clock There must be consistency in NRZI setting in all modems and
0001 Adapter clock controllers throughout the network for proper operation.
0010 Multispeed clock Both software and hardware must be correctly configured.
0011 Loop/DDSA supplied clock
3 0123 Line Discipline:
sDLC 0000 Primary
0001 Secondary
BSC 0000 Primary multipoint
0001 Secondary multipoint
0010 Primary point-to-point
0011 Secondary point-to-point
S/S 0000 2741 (134.5 bps)
0001 TTY 11 bit (110 bps)
0010 TTY 10 bit (150 bps)
0011 TTY 10 bit (300 bps)
0100 TTY 10 bit (600 bps)

Figure CA113-2. Option Field Description

S$Y27-2521-3

Option Field

Byte 1, Bits 0—3

Byte 1, Bits 47
Byte 2, Bits 0—3

Byte 2, Bits 4—7

Byte 3, Bits 0—3

Byte 3, Bits 4—7

Byte 4, Bits 0—-3

Byte 4, Bits 4—7

5-CA-10

Explanation*

Define the line protocol or discipline of this feature and the communi-
cations adapter card.

Define the communications driver card used for this feature.
Provide additional detail on the communications driver card.

Define the clock source for this feature. An external clock is a source
external to the 8100 System. An adapter clock is an internal source and
is located on the SDLC or BSC/S-S communications adapter. A multi-
speed clock is an internal source and is located on the multispeed clock
card (CA10). A loop/DDS-supplied clock is either derived from or pro-
vided by the loop or DDS card.

Provide additional detail on the communications feature configuration
and line discipline based on Byte 1, Bits 0—3. SDLC defines the primary
or secondary status of this feature. BSC defines the multipoint or point-
to-point configuration and the primary and secondary status of this fea-
ture. Start-stop defines the 2741 or Teletype (TTY) configuration; 10-
or 11-bit codes and communications line speed.

SDLC adapter is ON or OFF High Channel Request priority; that is,
high priority is greater than 9600 bps data rate.

Define the line variables of this feature. Bit O is reserved. Bit 1 is Data
Rate Select, and is set if used by either the modem or loop card. Bit 2
is Select Standby, and is set if used by either the modem or the loop
card. Bit 3 is nonreturn to zero Insertion mode, and is set, if used, by
the modem; for 3842, bit 3 is 0; for 3843, bit 3 is 1.

Define the line variables of this feature. Bit 4 is Permanent Request to
Send, and is set if the communications line is nonswitched 4 wire. Bit 5
is 101.1, and is set if the modem requires support of the CCITT Circuit
Number 101.1. Bit 6 is the Tone, and is set if the 8100 provides tone (for
example, if the auto-answer feature is installed). Bit 7 is the Switched
Line, and is set if the external modem is a switched line modem,

*For detailed information on how to build or modify a configuration table, refer to Chapter 2, CP310.

Figure CA113-3. Option Field Explanation

Example 1. FAC 11, Two-Lobe Loop, 9.6K bps, with Three 3276 Stations

0181006002130000
0251020000000000
0252020000000000
0253020000000000

Example 2. FAC 13, Data Link Attached Loop, 3842 with Two 3276 Stations

0182006000000010
0260025000000000
0370020000000000
0371020000000000

Example 3. FAC 41, BSC Secondary, Multipoint, Host Link

0183006120001000
0201030200000000

Figure CA113-4. Examples of Communications Configuration Table



CA114 Network Configuration Descriptions

Data Link

The data link {end-to-end teleprocessing) configuration for the 8100 System is defined
as: the remote site (8100 System or an attachable terminal), the data link, and the con-
trolling site (System/370 host or an 8100 system). See Figure CA114-1.

General 8100 Teleprocessing Network Configuration (End-to-End).

System/370 Host / /Tt?a?::;/;lt:m *

or 8100 System * |t e Terminal

(Controlling Site) / {Remote Site)
Station: Data Link Station:
SDLC: Primary - - SDLC: Secondary
BSC: Control BSC: Tributary

* Protection Device - Switched line only, and as required by the counfry éerviced.
US/Canada requires: CBS Data Access Arrangement or CDT Data Coupler.
Japan requires: PDIA,

Certain E/ME/A countries require the PSNA feature for the switched integrated modem,

Figure CA114-1. Data Link Network

The 8100 network configuration depends on the number of remote stations, the data
transmission speed, and the data link. The possible network configurations for the IBM
8100 System are: point-point, multipoint, and switched network.

The 8100 System operates only in half-duplex mode, which transmits data alternately in
either direction. The modem transmitters may be on permanently or only during trans-
nission.

Point-to-Point Network. The point-to-point configuration is a teleprocessing (TP) net-
work that has a direct 2/4-wire data link (nonswitched) from a single remote station
(secondary) to a host station (primary). Data transmission and reception are conducted
in half-duplex mode. See Figure CA114-2,

(Controlling Site Transmitting to Remote Site)

Controlling

Site Remote Site

2/4-Wire Line

(Remote Site Transmitting to Controlling Site)

Controlling R si
Site emote Site

A4
2/4-Wire Line

Figure CA114-2. Point-to-Point, Half-Duplex Network

SY27-2521-3

Multipoint Network. The multipoint configuration is a TP network that has 2/4-wire
data link (nonswitched) from a controlling site to multiple remote sites. Data trans-
mission and reception are conducted in half-duplex mode between the controlling site
and one remote site at a time. See Figure CA114-3.

{Primary/Control Station) (Secondary/Tributary Stations)

Controlling R si
Site emote Site
2/4-Wire Line
-
Remote Site
L 2
Remote Site

Figure CA114-3. Multipoint, Half-Duplex Network

Switched Network. The switched network configuration is a TP network that has a
2-wire data link on a common-carrier switched network; it is established by a dialing

and acknowledgment procedure. Once the link is established, the configuration operates
as a point-to-point configuration. In the U.S., Canada, and Japan, protective devices
interface with the switched line network. Data transmission and reception are conducted
in half-duplex mode. See Figure CA114-4,

Host Site Pl’Ot.ectlve @
Device
q Telephone

Switched
Communication

Line
8100 [\ Protective @
Remote Site U Device

Telephone

2-Wire

Figure CA114-4. Switched Network, Half-Duplex

(CA113 Cont, CA114) 5-CA-11



Directly Attached and Data-Link Attached Loops

Figure CA114-5 shows a directly attached loop and a data-link attached loop. Although
this figure shows only one data-link attached loop, loops can be data-link attached on a

multipoint network.

EIA/CCITT
Interface
Processor
Loop Unit /
Adapter Modem |
Feature b
v
/1 ll - e )
Second Lobe ! . 1
F Wrap
eature LSC
Wrap
LSC
Lobe 2 LWC
Lobe 1 of L
Directly Lwc
Attached
Loop
LSC
1 fLwC LWC y Up to eight
i Radial
LSCs
LSC
1 e
1
LSS Building 1
\ I
LSS Building 2
JRU \
)
—1 ) Continuation
ELWC of Lobe 1
—~——— LSC
LWC g
)
: Up to eight
¥V ! Radial
: LSC's
LSC
\ LwcC
T

Figure CA114-5. Sample Loop Configuration

Tl

Modem*

3842 or 3843
Loop
Control Unit

b

|
Wrap p—r——

l[-J L

LSC '_—]
Data Link LWC
Attached
Loop
| WC
A
l[ Wrap
> Lsc p——m—mm

*A modem is required if the loop control unit
is a 3843. The 3842 has a modem capability.
Refer to CA430 for details.

Note: The outer line arrows indicate the main
loop signal path. The inner line is the alternate
loop signal path. Each line represents a twisted
pair of wires.

Legend

LSC = Loop Station Connector
LSS = Loop Surge Suppressor
LWC = Loop Wiring Concentrator

$Y27-2521-3

CA115 FAC Codes

5-CA-12

Figure CA115-1 describes the feature codes, and Figure CA115-2 gives the basic charac-

teristics of the FAC codes. The first column in Figure CA115-2 gives the regional availa-
bility of each FAC:

United States

Canada

IBM World Trade Americas/Far East Corporation (A/FE)

IBM World Trade Europe/Middle East/Africa Corporation (E/ME/A)
Japan

Though Canada is served by A/FE, it is listed separately for convenience. Those users who
are not sure which corporation serves their country, should contact their IBM Marketing

Representative.

Feature
Code

Description

1550
1601
1602
1603
1604
3701
4830
4835
5200
5500

5501
5655
5660

CCITT v.35 (CA6) card

SDLC Communications Adapter with Clock (CA1) card
SDLC Communications Adapter without Clock (CA1) card
BSC/S-S Communications Adapter with Clock (CA2) card
BSC/S-S Communications Adapter without Clock (CA2) card
E{A RS-232-C/CCITT V.24/Vv.28 (CA5) card

Loop (CA3) card

Loop Second Lobe (CA4) card

Multi-speed Clock (CA10) card

Integrated Modem-Nonswitched (CA8) card

Integrated Modem-Switched (CA9) card

CCITT X.21 (nonswitched) (CA11) card
Digital Data Service (CA7) card

Figure CA115-1. Feature Code Numbers and Descriptions
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Feature Code Speeds Local External
FAC Numbers Connection | Available | Co ication C ication Ch |
No. Required Type* (BPS) Equipment Required | Characteristics 8100 Station Type
8 1602, 4830 Loop 38.4K Loop wire 1 lobe SDLC protocol
9 1602, 4830, | Loop 38.4K Loop wire 2 lobe SDLC protocol
4835
10 1602, 4830 Loop 9600 Loop wire 1 lobe SDLC protocol
1 1602, 4830, Loop 9600 Loop wire 2 lobe SDLC protocol
4835
12 1601, 3701 EIA/CCITT | 600, External modem Point-to-point, switched, 2-wire Secondary
sDOLC 1200 without clock to Sys/370 only.
analog Point-to-point, nonswitched, Primary & Secondary
2- or 4-wire.
Multi-point, nonswitched, Primary & Secondary
4-wire.
13 1602, 3701 EIA/CCITT | 2000, External modem Point-to-point, switched, Secondary
All SDLC 2400, with clock 2-wire with auto ans to
analog 4800, Sys/370-3704/05 (U.S.,
7200, CANADA & A/FE is
9600 4800 bps, EMEA is
9600 bps).
Point-to-point, nonswitched, Primary & Secondary
2- or 4-wire.
Multi-point, nonswitched, Primary & Secondary
4-wire.
13 1602, 3701 EIA/CCITT | 2000, External data Point-to-point, nonswitched, Primary & Secondary
E/ME/A SDLC 2400, communication 2- or 4-wire.
digital 4800, equipment with Multi-point, nonswitched, Primary & Secondary
7200, clock 4-wire.
9600
15 1601, 3701 EIA/CCITT | 600, None Point-to-point, nonswitched, Primary
All SDLC 1200, maximum distance 12.1 meters
direct 2400 (40 feet).
connect Note: Attached secondary
station (8100 or terminal)
must not provide clock.
16 1602, 3701, EIA/CCITT | 4800, None Point-to-point, maximum Primary
All 5200 sDLC 9600 distance 12.1 m (40 ft).
direct Note: Attached secondary
connect station (8100 or terminal)
must not provide clock.
17 1602, 3701 EIA/CCITT | 2000, None Point-to-point, nonswitched Secondary
All SDLC 2400, maximum distance 12.1 m
direct 4800, (40 ft).
connect 7200, Note: Attached primary
9600 station (8100) must provide
clock.
18 1601, 5500 EIA SDLC 600, WE type CDT Point-to-point, nonswitched, Primary & Secondary
U.s. analog 1200 DAA or equivalent 2- or 4-wire.
CANADA for voice command Multi-point, nonswitched, Primary & Secondary
4-wire.
18 1601, 5500 EIA/CCITT | 600, None Point-to-point, nonswitched, Primary & Secondary
A/FE SDLC 1200 2- or 4-wire.
E/ME/A analog Multi-point, nonswitched, Primary & Secondary

4-wire.

Figure CA115-2 (Part 1 of 2). FAC Chart

Feature Code Speeds Local External
FAC Numbers C ion Availabl Communication Communication Channel
No. Required Type* (BPS) Equipment Required | Characteristics 8100 Station Type
19 1601, 5501 EIASDLC 600, WE type CBS data Point-to-point, switched Secondary
u.s. with auto analog 1200 coupler series 5 or 2-wire to 3704/05 only.
Canada answer later or equivalent
for automatic &
manual answer
19 1601, 5501 EIA/CCITT | 600, None Point-to-point, switched, Secondary
A/FE with auto SDLC 1200 2-wire to 3704/05 onty.
E/ME/A answer public | analog
switched net-
work adapter
(EMEA)
20 1602, 5660 Digital data | 2400, AT&T Point-to-point, nonswitched, Primary & Secondary
u.s. service 4800, Channel Service 4-wire.
Canada network 9600 Unit Multi-point, nonswitched, Primary & Secondary
4-wire.
21 1602, 5660 Digital data 56000 AT&T Point-to-point, nonswitched, Secondary
u.s. {only 8140 service Channel Service A-wire. N
Canada and attached network Unit Multi-point, nonswitched, Secondary
8101s) ‘4-wire.
Note: Both require 3705 at
Sys/370.
24 1601, 1550 CCITT 600, None Point-to-point, nonswitched, Primary
All V.35 1200, maximum distance 304.8 m ~
direct 2400 {1000 ft).
connect Note: 7o another 8100 only,
and not Sys/370.
25 1550, 1602, CCITT 4800, None Point-to-point, nonswitched, Primary
All 5200 V.35 9600 maximum distance 304.8
direct (1000 ft.)
connect Note: 7o another 8100 only,
. and not Sys/370.
26 1550, 1602, CCITT 56,000 None Point-to-point, nonswitched, Primary & Secondary
All 5200 (only V.35 maximum distance 304.8 m
8140 and at- direct (1000 ft.) or up to a total cable
tached 8101s) | connect length of 200 ft. to a 3705.
27 1550, 1602 CCITT 2000, None Point-to-point, nonswitched Secondary
All V.35 2400, maximum distance 304.8 m
direct 4800, (1000 ft.)
connect 7200, Note: 7o another 8100 with
9600 clock.
28 1550, 1602 CCITT 56,000 None Point-to-point, nonswitched, Primary & Secondary
All (only 8140 V.35 maximum distance 304.8 m
and attached direct (1000 ft.).
8101s) connect Note: To another 8100 with
clock.
29 1550, 1602 CCITT 56000 External modem Point-to-point, nonswitched Secondary
u.s. {only 8140 V.35 with clock
Canada and attached SDLC
8101s)
29 1550, 1602 CCITT 48000 External modem Point-to-point, nonswitched Secondary
A/FE (only 8140 V.35 with clock
E/ME/A and attached SDLC
8101s)
Al 1550, 1602, CCITT 19.2 None Point-to-point, nonswitched Primary
(RPQ 5200 V.35 Kbps maximum distance 304.8 m
870892) direct (1000 ft.).
connect Note: Toa 3777.
30 1602, 5655 CCITT X.21 | 2400, External data Point-to-point, nonswitched, Primary & Secondary
Japan SDLC 4800, communication 4-wire.
Digital 9600 equipment Multi-point, nonswitched, Primary & Secondary
with clock 4-wire.
31 1602, 5655 CCITT X.21 | 48,000 External data - Point-to-point, nonswitched, Primary & Secondary
Japan {only 8140 SDLC communication 4-wire.
and attached Digital equipment
8101s) with clock
40 1603, 3701 EIA/CCITT | 600, External modem Point-to-point, nonswitched, Primary & Secondary
All BSC 1200 without clock 2- or 4- wire.
analog Point-to-point, nonswitched, - Primary & Secondary
4-wire.

REA 06-88481
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Feature Code Speeds Local External
FAC Numbers Connection | Available | Communication Communication Channel
No. Required Type* (B8PS) Equipment Required | Characteristics 8100 Station Type
41 1604, 3701 EIA/CCITT | 2000, External modem Point-to-point, nonswitched, Primary & Secondary
All BSC 2400, with clock 2- or 4-wire.
analog 4800, Multi-point, nonswitched, Primary & Secondary
7200, 4-wire.
9600
43 1603, 3701 EIA/CCITT | 600, None Point-to-point, nonswitched, Primary
All BSC 1200, maximum distance 12.1 m
direct (40 ft).
connect Note: Attached terminal
must not provide clock.
44 1604, 3701, EIA/CCITT | 2400, None Point-to-point, nonswitched, Primary
All 5200 BSC 4800, maximum distance 12.1 m
direct 9600 (40 ft).
connect Note: Attached terminal
must not provide clock.
45 1603, 5500 EIA 600, WE type CDT Point-to-point, nonswitched, Primary & Secondary
U.S. BSC 1200 DAA or equiva- 2- or 4-wire.
Canada analog lent for voice Muiti-point, nonswitched, Primary & Secondary
command 4-wire.
45 1603, 5500 EIA/CCITT | 600, None Point-to-point, nonswitched, Primary & Secondary
A/FE with surge BSC 1200 2- or 4-wire.
E/ME/A prot analog Multi-point, nonswitched, Primary & Secondary
available 4-wire.
47 1604, 5650 Digital 2400, AT &T Point-to-point, nonswitched. Primary & Secondary
u.S. or 5651 data 4800, Channel Multi-point, nonswitched. Primary & Secondary
Canada service 9600 Service Unit
network
60 1603, 3701 EAI S/S 110, External modem Point-to-point, nonswitched, Primary
U.s. Note: 600 analog 134.5, without clock 2- or 4-wire.
Canada bps not 150,
available with 300,
81300r 8101 600
attached to
an 8130.
60 1603, 3701 EIA/CCITT | 110, External modem Point-to-point, nonswitched, Primary
A/FE Note: 600 S/S analog 134.5, without clock 2- or 4-wire.
E/ME/A bps not 150,
available with 300,
81300r8101 600
attached to
an 8130.
61 1603, 3701 EIA/CCITT 110, None Point-to-point, nonswitched, Primary
All Note: 600 S/S direct 1345 maximum distance 12.1 meters
bps not connect 150, (40 feet).
available with 300,
81300r8101 600
attached to
an 8130.

*The interface types used are:

e EIA RS-232-C in the United States.
e EIA RS-232-C/CCITT V.24/V.28 in countries serviced by A/FE.

e CCITT V.24/V.28 and CCITT X.21 bis/V.28 in countries serviced by E/ME/A.

Figure CA115-2 (Part 2 of 2). FAC Chart

$Y27-2521-3
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CA116 Port Addressing and Interrupt Levels
Port numbers determine (1) a part of the I/O address of the associated communications
adapter card (SDLC or BSC/S-S), and (2) the position assigned to this adapter card in
a programmable interrupt array. The program writes into this array position the pri-

mary and secondary interrupt levels assigned to the adapter card.

1/0 address bits are:
0-3
4-7

The /O group address
Determined by the port position

5-CA-14

The 1/0 group address (bits 0—3) identifies the 1/O group where the communication
adapter card resides. Each 1/O group has a fixed address that is set in the SCF address
selection switches at manufacturing time. For more information on the System Con-
trol Facility (SCF), refer to the 8130 or 8140 Processor description manual,GA27-3196

and GA27-2880, respectively.

Figure CA116-1 shows the relationship between port numbers, the communications
adapter card address, and the interrupt translate array position assigned to the adapter

card.



Mach Port No. | Communications Translate CA120 Basic Operational Description
Type Physical Address (PA) in Hex Ar'r?y
Position CA 121 Loop Operation
81 1 A loop consists of cabling and accessories that allow /O devices to be attached to a system.
8130 1 ) A loop attaches to the IBM 8100 Information System in one of two ways (see Figure
* 2 82 CA114-5):
3
3 83 4 1. It can be attached directly either to an 8130 or 8140 Processor using the Loop Adap-
4 84 ter feature or to an 8101 Storage and 1/0 Unit.
5
5 85 2. It can be attached via an 1BM 3842 Loop Control Unit or 3843 Loop Control Unit,
6 86 6 which communicates with the 8100 Information System over a nonswitched com-
8140 1 81 1 munication line.
Models 2 82 2 -
AXX 3 83 3 Complete configuration details for the loop are shown in the /BM 8100 Information
Systemn Configurator, GA27-2876.
8140 1 80 0
Models 2 81 1 In addition to allowing a wide variety of devices to be attached, the loop design provides
BXX 3 82 2 for error recovery and problem determination. A wrap capability allows an alternate
4 83 3 path to be used to channel the signal around a wiring failure on the loop; the bypass
5 50 0 capability allows a failing device to be electrically removed from the loop signal path
6 51 1 while allowing the remainder of the loop to operate normally.
7 52 2
8 53 3 Loop Components
9 5C 4 The following loop components are the cables and accessories needed to attach the devices
10 5D 5 to the cable and the accessories needed to connect cables together:
1 5E 6 Loop cable (indoor or outdoor)
12 SF 7 .
Loop splice plate (LSP)
8101 8101 Position* Radial and wrap loop station connectors (LSCs)
Ist | 2nd | 3rd | 4th Loop wiring concentrator {LWC)
0
1 10 20 30 40 Loop surge suppressor {LSS)
2 11 21 31 41 1
3 12 22 32 42 2 Additional components are:
4 13| 23 33 43 3 Electrical outlet boxes
4
5 1C 2C 3C 4C - Bushings
1D 2D 3D 4D .
6 Conduit adapters
7 1E 2E 3E 4E 6
8 1F 2F 3F 4F 7 Cable clamps
Electrical enclosure boxes
iti i i des as follows: )
*8101 positions are determined by specify codes Ferrule termination for cable
Position 1: 9921
Position 2: 9922 Loop Cable. The loop requires shielded two-twisted-pair (22 AWG) cable. Three types of
Position 3: 9923 cable can be ordered from IBM: indoor, outdoor aerial, and outdoor burial. Detailed
Position 4: 9924 specifications for the cable are contained in the /BM Multiuse Communications Loop
**Feature Expansion Type 1 is required for the 8130 to have ports 3, 4, 5, 6. Also, the System Expan- Planning Guide, GA23-0038.

sion feature is required for the SDLC and BSC/S-S adapters in an 8130 to have programmable inter-

rupt levels, and for 8101s to be attachable to the 8130. Outdoor cable length must be continuous. No procedure is included for splicing outdoor

cable.
Figure CA116-1. Port Number, Adapter Addresses, and Translate Array Position

by Machine Type Loop Splice Plate (LSP). The LSP splices together two segments of indoor cable or pro-

vides a connecting point for future expansion of the loop. The LSP consists of a single
connector strip (bonded to the cover of the LSP), to which the incoming loop cable and
the outgoing loop cable can be attached. It is installed in a conventional outlet box for
business office environments or an environmental outlet box for industrial environments.

REA 06-88481
$Y27-2521-3 {CA115 Cont—CA121) 5-CA-15



Loop Station Connector (LSC). Two types of LSC are available: wrap and radial. The
wrap LSC attaches a device or a controlling unit directly to the main loop cable; the radial
LSC attaches a device through an LWC to the loop. The wrap LSC attaches an incoming
and outgoing loop cable; the radial LSC attaches at the end of one loop cable from the
LWC (see Figure CA121-1).

The wrap LSC also offers the isolation feature of wrapping. Using the switches on the face
of the LSC, the customer can wrap the loop away from a loop wiring failure or can re-
configure the loop during facility alterations. Both wrap and radial LSCs contain relays
that channel the signal path away from an attached device and keep the loop cable intact
when the device is powered off or disconnected from the LSC. These LSCs are installed
in a conventional or environmental outlet box. Normally, the wrap LSC is used when there
is insufficient terminal clustering to justify use of the LWC.

Loop Wiring Concentrator (LWC). The LWC allows a cluster of devices to be attached
without a large number of drops on the loop cable. It attaches up to eight radial LSCs at
the end of loop cables. The point at which a radial line terminates at the LWC is called an
LWC port. Not all ports have to be used; unused ports may be reserved for future expan-
sion.

The LWC has the same wrapping capability as the wrap LSC. In addition, the LWC allows
the customer to bypass one or more of the radials by setting a corresponding bypass switch
located inside the LWC.

The LWC provides an enclosure for normal business office environment.

Loop Surge Suppressor (LSS). The LSS allows the loop to be run outdoors. It attaches
two outdoor cables to two indoor cables and provides the proper termination and ground-
ing for each type of cable. The LSS contains four surge suppressors, one for each twisted
pair used in the two outdoor cables, to protect against voltage surges caused by near strikes
of lightning. There is no protection in the LSS against a direct lightning strike.

The LSS provides an enclosure for normal business office environment.

Environmental Equipment Cabinet for LWC and LSS

If the LWC or LSS are to be installed in locations with harsh or contaminated environments
or with high humidities, a NEMA Class 4 environmental equipment cabinet suitable for
that environment should be used. The cabinet should also be used if conduit must be
directly connected to either accessory. The covers shipped as part of the LWC or LSS do
not offer adequate protection for long term operation in contaminated environments.
The covers also do not allow for direct conduit connection. An environmental equipment
cabinet is available from IBM for harsh or contaminated environments with high humidity.

The NEMA-4X cabinet {environmental equipment cabinet) is a watertight, dusttight, and
corrosion-resistant non-ventilated enclosure intended for use indoors or outdoors to
protect the enclosed equipment against splashing water, seepage of water, falling of hose-
directed water, and severe external condensation. The cabinet is sleet resistant but not
ice proof. It has conduit-sealing locknuts or equivalent provision for watertight connec-
tion at the conduit entrance and mounting means external to the equipment cavity.

The NEMA-4X cabinet is normally available in the United States and Canada from local
suppliers. For convenience, IBM also has available for countries other than United States
and Canada an environmental equipment cabinet that meets NEMA Class 4 requirements.
The hinged cover cabinet, companion internal mounting plate with environmental cable
clamps and sealing locknuts, provide adequate protection for the LWC or LSS when in-
stalled in contaminated environments.

$Y27-2521-3
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Loop Concepts
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Figure CA114-5, a sample configuration of the 8100 Information System, shows possi-
ble loop arrangements and all of the loop accessories except the LSP.

The following loop concepts are essential to the understanding of the loop:
Loop signal path
Lobes
Wrapping
Bypassing

Information Rates

Loop Signal Path. The loop uses a cable consisting of shielded two-twisted-pair wiring
for all operations. This cable provides two independent signal paths between the main
loop LWCs or wrap LSCs. One path is used normally; the other is provided as backup for
failures or alterations of the loop wiring or of the facilities through which the wire is
routed.

The same type of wire is also used for the LWC radial cables. However, in these cables
both pairs of wires are required for normal operation. Figure CA121-1 shows the normal
loop signal path.

Lobes. For directly attached loops, the loop can be divided into two portions, called lobes.
Each lobe is a separate physical cable loop. The two lobes are interconnected within the
controlling unit to form one logical loop. Figure CA121-2 illustrates the two lobes and
interconnection in the controlling unit. If a disruption occurs on one of the lobes, opera-
tions can be resumed on the good lobe after the disrupting lobe has been bypassed at the
controlling unit.

Dividing a single loop into lobes also allows the cable length of the loop to be doubled,
thus enabling the loop to service a larger area.

Data link attached loops cannot be divided. Only one lobe can be attached to a 3842 or
3843 Loop Control Unit.

Wrapping. When a wiring failure (open, short, or ground) occurs on the loop, the loop
signal path is interrupted. To recover from the failure, the wrap LSC and the LWC can be
used to switch the main loop signal path to the alternate signal path in the loop cable.
When the failure is located, the customer can set switches on the nearest wrap LSC or LWC
on each side of the wiring failure to use the second set of twisted-pair wiring in the cable
as an alternate signal path to eliminate the broken wire. Wrap switches are also used when
altering the business office environment or changing the loop system configuration. The
section of the loop being altered is electrically removed from the loop, permitting alter-
ations to the business office environment to be made without disrupting operations.

Bypassing. When devices are attached through radial LSCs to an LWC, the wire from the
LSC to the LWC can be electrically disconnected without physically removing the wire.
The LWC allows the customer to set switches to bypass one or more of the radials attached
to the LWC, causing only momentary interruption of the loop operation when the switch
is thrown. When the radial LSC is to be reconnected to the loop through the LWC, the
customer resets the switch to return the radial LSC to the loop signal path.
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Loop Accessory Operation

Information Rates. The directly attached loop can be operated at bit rates of: 38.4 or 9.6
thousand bits per second (K bps). The data link attached loop can be operated at 2.4K or
1.2K bps with a 3842 and up to 9.6K bps with a 3843. Selection is made at the con-
trolling units and all attachable devices.

Both lobes of one loop must be set to operate at the same bit rate in the controlling unit.
Al related devices must also be set to the same rate.

The bit rate is a major consideration when planning the lobe configuration limits. When
planning the data link attached loop at 2.4K or 1.2K bps, the layout constraints for the
9.6K bps loop apply.

Minimum manual intervention is normally required for operation of the loop accessories.
Accessory switches that can be used for test and isolation of loop problems are described
in this section.

Wrap Loop Station Connector {LSC). On the front of the wrap LSC are two indicators and
two keyholes to set and restore the wrap state of the loop at that LSC. The key-actuated
wrap switches provide protection from inadvertent operation.

To gain access to these wrap switches, swing the switch cover in the direction of the arrow
on the cover until the keyholes and indicators are accessible. Then check the indicator
holes to determine the condition of the wrap switches. If both holes display the color
black, the LCS is in a normal state, no wrapping. if one of the indicators display the color
white, the LCS is wrapped in that direction. If both switches are in the wrapped position
(both indicators displaying the color white), the device connected to that LSC wiil not
operate on the loop.

To wrap the loop at the LSC, insert the key into the upper keyhole and turn the key in
the direction in which the loop is to be wrapped. The corresponding indicator hole will
display the color white.

To restore the system to a normal (not-wrapped state) insert the key into the restore
(lower) keyhole and turn it toward the indicator displaying the color white, until the indi-
cator color is black. Now the LSC is in a normal {(not-wrapped) condition.

Loop Wiring Concentrator (LWC). The LWC has a switch panel behind a door at the lower
center of the unit. This panel contains wrap switches for the LWC and bypass switches for
each of the eight ports to which a radial loop cable can be attached. To gain access to the
switches, push the black door in and up and then insert the key in the keyhole at the edge
of the inner door and turn in the direction of the arrow.

To wrap the LWC, move the appropriate wrap switch on the panel to the position indi-
cating a wrap state, switch pointing up. To restore the LWC to its normal state, return the
switch to the not-wrapped position, switch pointing down.

“To bypass one of the radial lines from the LWC, move the switch corresponding to that

radial port on the LWC to the left (bypassed) position. In this position, the radial cable
and LSC are disconnected from the loop. When the radial line is to be reconnected to the
loop, move the ;:orresponding bypass switch to the right (not-bypassed) position. In this
position, the device attached to the radial line is considered part of the loop and can send
and receive signals on the loop. Any number of radial lines can be bypassed in the same
manner.

$Y27-2521-3
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Note: Any unused radial ports must be bypassed (the corresponding switch must be in
bypass position).

Loop Surge Suppressor (LSS). The LSS has a jumper assembly located just above the
lower terminal block. The jumper assembly is used for testing purposes.

CA122 Data Link Operation

Data Link

Data Link Components

Testing

A data link consists of the physical connection and the connection protocols (SDLC,
BSC, or S/S) for the transfer of data between two locations. The physical connection
contains data terminal equipment (DTE) data circuits, cables, data circuit-terminating
equipment (DCE), and the communication line. A data link attaches to the 1BM 8100
Information System in two ways:

1. Direct connection to an 8130 Processor, an 8140 Processor, or an 8101 Storage
and 1/0 Unit.

2, Attachment through data circuit-terminating equipment (DCE).

Figures CA122-1 and CA122-2 show the basic data link configurations. Figure CA122-3
shows SDLC operations, Figures CA122-4 and CA122-5 show BSC operations, and

Figures CA122-6 and CA122-7 show Start/Stop operations. Refer to CA110 for con-
figuration descriptions regarding line disciplines, bit rates, and types. Complete
configuration details for data link are shown in the /8BM 8100 Information System
Configurator, GA27-2876.

Data link components are configuration-dependent and consist of:
e External cable {standard)

e External cable (direct connect)

o Modem or other DCE
)

Data circuit (leased, switched, private)

Equivalent components at the remote location provide a complete system.

Testing is performed in a sequential manner, starting from the 8100 hardware outbound
to where link-level testing and fine monitoring is required. Customer problem determi-
nation makes use of the hardware wrap capability {(wrap plugs and external wrappable
cables) and wrap tests which are also used by the service representative in fault isolation.



*The Multispeed Clock card (CA10) is required for
direct connect at 4800 bps and 9600 bps.

8100
SDLC Adapter SDLC Adapter SDLC Adapter SDLC Adapter SDLC Adapter SDLC Adapter
Card (CA1) Card (CA1) Card (CA1) Card (CA1) Card (CA1) Card (CA1)
Integrated
EIA/CCITT EIA/CCITT EIA/CCITT Modem Digital Data CCITT X.21
(CAS) or (CAS) or (CAS) or Switched(CA9)** Service (CA7) (CA11)
V.35 (CA6) V.35 (CA6) V.35 (CA6) Nonswitched
{CA8)
AT &T
External External Channel Service External DCE
Modem DCE Unit
’L ~ ~0 fl/ fj.l
Analog Communication Nonswitched Direct Analog Nonswitched Nonswitched
Channel Digital Data Connect * Communication Digital Data Digital Data
System Channel System System

** For switched operation in the U.S. and Canada, a W.E.
Type CBS Automatic Data Coupler, Serie; 5 or later,
or equivalent, is required. In other countries, the

IBM Public Switched Network Adapter (PSNA) feature is

required.
Figure CA122-1. SDLC Data Link Configurations
8100
BSC/SS Adapter BSC/SS Adapter BSC/SS Adapter BSC/SS Adapter BSC/SS Adapter BSC/SS Adapter
Card (CA2) Card (CA2) Card (CA2) Card (CA2) Card (CA2) Card (CA2)
(BSC Mode) (BSC Mode) (BSC Mode) {BSC Mode) (SS Mode) {SS Mode)
Integrated
EIA/CCITT EIA/CCITT Modem Digital Data EIA/CCITT EIA/CCITT
(CAS5) (CAS) Nonswitched Service (CA7) (CAS5) (CAS)
(CAS8)
External AT&T A External
Modem Cha_annel Service Modem
Unit
/L ~ ~ /L fl/ ~
Analog Communication Direct Analog Communication Nonswitched Analog Direct
Channel Connect * Channel Digital Data Communication Connect
System Channel

* The Multispeed Clock card (CA10) is required for direct connect at 4800

bps and 9600 bps.

Figure CA122-2. BSC and S-S Data Link Configurations

SDLC COMMUNICATIONS ADAPTER

PROCESSOR PRINCIPAL REGISTERS

No. 4
No. 5
No. 6

PROCESSOR STORAGE

T
|
I
TDCHCV 04 :
TCCHCV 06 I
Control Count :
TDCTH I |
1
TDCTL \ |
|
— e L
Storage
Address
(Decimal) Transmit Control Block Contents Segments
Data Segment Starting Address 1
2056 1048 (decimal)
Control I Count
2058 Bits 1 and 2 t 2 (decimal) 1
2060 256 2
2062| BitO ! 2 2
2064 512 3
2066 Bit1 = 9 3
2068 524 4
2070 BitO : 2 4
2072 536 5
2074| BitO { 9 5
2076 1024 6
2078| Bit3 ! 12 6
2080 1200
2082 1216
2084 1400

TDCTH Bits (From Transmit Control Block)

Data Chain
Frame Chain
Pad Insertion

0

NOO A WN =

Fast Turnaround (FTA)

Transmit Turnoff
Reserved
Reserved

Count 256

256
257

512
513
514
515
516
517
518
519
520

Channel Pointers

2056 ~&—1— Transmit Control Block
Starting Address
Data
Segment 2 Segment 4 Segment 6

A 524 A 1024 D
(of 525 C 1025 E
1026 z
Segment 3 Segment 5 1027 G
1 536 9 1028 H

2 537 8 1029 [
3 538 7 1030 J
4 539 6 1031 K
5 540 5 1032 L
6 541 4 1033 M
7 542 3 1034 N
8 543 2 1035 0]
9 544 1 1036 Q
1037 R

10;'38 S

1039 T

1040 U

1041 \

Segment 1

1048 55
1049 55

Figure CA122-3 (Part 1 of 4). SDLC Operation

§$Y27-2521-3

TRANSMIT DATA MESSAGE

PPFAC123456789(FCS)FF987654321DEZGHIJKLMNOQRSTUV (FCS)FMM

{CA121 Cont, CA122)

IR

(Interrupt Request)
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SDLC COMMUNICATIONS ADAPTER

PROCESSOR PRINCIPAL REGISTERS

Channel Pointers

An address in buffer A

An addréss in buffer B

An address in receive control block

l
I
RDCHCV 04 |
No. 4
RCCHCV 06 I
No.5
Control Count I No. 6
RDCTH ! I
I I
RDCTL | I
PROCESSOR STORAGE
Storage
Address

{Decimal) Receive Control Block Contents

1400

1402
1404

1406

1408

1410

1422

-4 IR A

-4 |R B, Buffer Swap A >B

—-4— |R C, Buffer Swap B> A

4 R D

Control l countt
Bits 0, 2,and 6 | 3.
Bit O l 0
BitsOand3 | 0
] T
Bits0,2,and 6 | 4
|
I
1

RDCTH Bits (To Receive Control Block)

NS, WN=0O

Valid Entry
Invalid Sequence
FCS Valid
Receive Buffer Entry (A=0,B=1)
Byte Overrun
Buffer Overrun
Flag Received
Count 256

1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215

Receive
Buffer A

A (L)

C (M)

1 (N)

2(0)

3(Q}

4(R)

5 (S)

6 (T)

7 (V)

8 (V)

9 (FCS)

FCS (FCS)

|IFCs

A

(o4

9

T Count is number of unused locations of buffer in use.

RECEIVE DATA MESSAGE

1216
1217
1218
1219
1220
1221

1222
1223
1224
1225
1226
1227
1228
1229
1230
1231

PPFAC123456789(FCS)IFFAC987654321DEZGHIJKLMNOQRSTUYV (FCS)FMM

Figure CA122-3 (Part 2 of 4). SDLC Operation

IR
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Receive
Buffer B

§Y27-2521-3

5-CA-20

8

7

Njwid|lOolO

IO |N|m|O

—

‘;'“Pefviwv SDLC Program Module
rogram
(Includes Functions Command Data/ SDLC Adapter
Interrupt Commands Code Mask
Handling) {Hex) (Hex)
Open Function
Request -t
Place SDLC Control Logic in known state.
Device reset 02 Data byte
has no
effect
Enable control logic to make interrupt requests
and channel requests.
Set Basic Status 06 02 -~ BSTAT bit 6 turns on.
Establish length of Receive Data Buffers A and
B (both of same length) in processor storage.
Write Receive Buffer Length (W RBLNG) BO 10 =¥ The desired length is placed in the
RBLNG register.
Make control logic aware that channel pointer 6
is being used for CH1Os involving control
information (transmit and receive).
Write Transmit Control Channel Control
Vector (W TCCHCV) 40 06 =+ The channel pointer number is
placed in TCCHV bits 2—6. Bits 0
and 1 are hardware-controlled.
Write Receive Control Channel Control
Vector (W RCCHCV) C8 86 —1—» The channel pointer number is
placed in RCCHCV bits 2—6. Bits
0 and 1 fixed at 1 and O,
respectively.
Program initializes channel pointer 6 to contain
decimal. 2056, first address of transmit control
block.
Make control logic aware that channel pointer 4
will point to current transmit data buffer, and
that channel pointers 4 and 5 will point to
receive data buffers A and B, respectively.
Write Transmit Data Channel Control
Vector (W TDCHCV) 30 04 ~— The channel pointer number is
placed in TDCHCV bits 2—6. Bits
0 and 1 are hardware-controlled.
Write Receive Data Channel Control
Vector (W RDCHCV) A8 84 ——»= The channel pointer number is
placed in RDCHCV bits 2—6. Bit 6
initially set to 0 for channel pointer
4 (Buffer A). After that, itis
hardware-controlled. Bits 0 and 1
are fixed at 1 and 0, respectively.
Make control logic aware of its specific station
address. Assume system requires that it have
this address.
Write Specific Address Decode Register
(W SADDR) ' 98 X ~—= Address defined by data byte is
placed in SADDR.
Initialize receive control registers.
Reset Data Channel Counter (RS DCT) B8 No effect —+—= RDCTH bits 0—6 reset to off, and

receive data length counter
(RDCTH bit 7 and RDCTL bits 0—
7) set to value in RBLNG.




Supervisory

SDLC Program Module

Program SDLC Adapter
(Includes Functions Command Data/
Interrupt ' Co d Code Mask
Handling) mmands (Hex) {Hex)
Initialize DCE/loop adapter control.
Set DCE Control Register (S MCTRL) D8 83 =1 DTR bit is set and modem interrupts
are disabled.
Program waits for DSR. At appropriate times
it reads DCE status.
Read DCE Status (R MSTAT) D9 No effect —#= MSTAT is sent back to a register of
a processor primary register set.
Write Function——i—s-
Request Set Transmit Mode
Set Transmit Control Register (S TCTRL) 08 80 —1 % TCTRL bit 0 (Transmit Mode)
turns on.
Program builds entries for half-word transmit
control block starting at location 2056 decimal.
Program clears Valid Entry (bit 0) in each
halfword location of the receive control block
starting at location 1400 decimal.
Prepare for events at Fast Turnaround (FTA)
time: Activate Buffer A Valid, Buffer B
Valid, and Enable Fifteen 1°s bits in RCTRL.
Set Receive Control Register (S RCTRL) 88 61 —t+-p~RCTRL bits 1, 2, and 7 are turned
on.
Write length of receive control block.
Write Receive Control Counter
(W RCCNT) DO 03 =1-% Turn on bits 6 and 7 of RCCNT
(12 halfwords).
Turn on Control Valid bit in the TCTRL
register to start CHIO operations for message
transmission.
Set TCTRL 08 40 ——»=Turns on Control Valid (bit 1) in

TCTRL.

Transmission of message

data from each of the

separated storage buffers

is preceded by CHIO operations
which (1) transfer the initial
address of the storage buffer
from the transmit control

(No. 4), and (2) transfer the control

block to the transmit channel pointer

and count information from the next
control block location to the TDCTH
and TDCTL registers. (The transmit
control channel pointer (No. 6) is
now stepped by 2 in preparation for
transmission from the next Quffer
segment.) Then, CHIO operations
transfer the message, a byte at a time,
from the storage buffer segment to
the control logic where it is serialized
and put on the Send Data line.

Figure CA122-3 (Part 3 of 4). SDLC Operation

Supervisory
Program
(Includes
Interrupt
Handling)

SDLC Program Module

Functions

Commands

Command
Code
{Hex)

Data/
Mask
(Hex)

SDLC Adapter

This transmission procedure contin-
ues until an FTA bit is detected in
the control information sent to
TDCTH at the start of the final mes-
sage segment. After the final data
{or pad) character is transmitted,
CHIO operations transfer the
starting address of receive buffer A
from the transmit control block to
channel pointer 4. Similarly, the
starting address of receive buffer B is
transferred to channel pointer 5, and
the starting address of the receive
control block is transferred to chan-
nel pointer 6. The Receive Mode bit
(RCTRL bit 0) now turns on. When
the control logic detects the first
SDLC flag, Adapter in Sync
(RSTAT 7) turns on. The adapter
now makes a channel request

each time its receive data register is
loaded with a character from the
Receive Data line. Each CHIO oper-
ation transfers a character to receive
buffer A. RCTRL bit 1 (Buffer A
Valid) turns off at the first of these
operations.

When the adapter detects the

first ending flag (IR A on Part 2):
(1) Through CHIO operations,
RDCTH and RDCTL are transferred
to first location in the receive control
block. The Valid Entry and FCS
Valid bits will be on, and the count
will indicate three remaining unused
locations in receive buffer A.

(2) The adapter makes an

interrupt request

| 4

%= Return to SDLC program module.

Read Basic Status (R BSTAT)

Reset Receive Status (RS RSTAT)

Transfer data from first 13 locations of receive
buffer A to storage location designated by
supervisory program and clear these receive
buffer A locations.

Determine condition of Valid Entry (bit O) in
location 2 of receive contro! block. Assume
this bit is off (0).

Reset Basic Status (RS BSTAT)

07

80

23

20

20

Interrupt Request

~+p= Receive Control Entry, Enabled, and
IR are on.

—1® Turn off RSTAT Receive Control
Entry bit.

=1+ Turn off BSTAT Receive Control
Entry bit.

" A . WA . V. W . . W W W W W W . . W . W WA W . W . WA W . . .

§$Y27-2521-3

(CA122 Cont)

Continual Receive Data CHIO Operations—j
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Supervisory

SDLC Program Module

Program SDLC Adapter
(Includes Functions Command Data/
Interrupt Code Mask
Handling) Commands (Hex) (Hex)
The adapter detects that receive ’
buffer A is full (the data count decre-‘
ments to zero). A receive control ’
entry with Valid Entry bit on is ’
made to location 2 of receive control
block. Receive data CHIO operations'
start using channel pointer 5 so that ’
received data goes to buffer B. The '
adapter makes an interrupt ’
request (IR B on Part 2). ’
- Interrupt Request ’
== Return to SDLC program module. ’
Read Basic Status (R BSTAT) 07 23 ~—+» Receive Control Entry, Enabled, and ‘
IR are on. ‘
Reset Receive Status (RS RSTAT) 80 20 —# Turn off RSTAT Receive Control ’
Entry bit. ’
Transfer data from locations 13—16 of receive ’
buffer A to storage location designated by ’
supervisory program, and clear these buffer A ’
locations. ’
Write Buffer A starting address into channel '
pointer 4. '
Set Receive Control Register (S RCTRL) 88 40 —1— Tutn on the Buffer A Valid bit. ’
Determine condition of Valid Entry bit (bit 0) ’
in location 3 of receive control block. Assume '
this bit is off. ‘
Reset Basic Status (RS BSTAT) 04 20 —# Turn off BSTAT Receive Control ‘
Entry bit. ’
The adapter detects that receive ‘
buffer B is full {the data count decre-’
ments to zero). A receive control ’
entry with Valid Entry bit on is made’
to location 3 of receive control block.
Receive data CHIO operations start ’
using channel pointer 4 so that ’
received data goes to buffer A, The
control logic makes an interrupt
request (IR C on Part 2).
—- Interrupt Request ’
——19= Return to SDLC program module. ’
Read Basic Status (R BSTAT) 07 23 -+ Receive Control Entry, Enabled, and ‘
IR are on. ’
Reset Receive Status (RS RSTAT) 80 20 =1+ Turn off RSTAT Receive Control ’
Entry bit. ‘
Transfer data from locations 1—16 of receive '
buffer B to storage location designated by ‘
supervisory program, and clear buffer B. ’
Write buffer B starting address into channel '
pointer 5. ’
Set Receive Control Register (S RCTRL) 88 20 —+= Turn on buffer B Valid bit. ’

Figure CA122-3 (Part 4 of 4). SDLC Operation

L

Continual Receive Data CHIO Operations

§Y27-2521-3
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Supervisory

SDLC Program Module

Program .
(Includes Functions Command Data/ SDLC Adapter.
Interrupt Code Mask
Handling) Commands (Hex) {Hex)
Determine condition of Valid Entry bit (bit 0)
in location 4 of receive control block. Assume
this bit is off.
Reset Basic Status (RS BSTAT) 04 20 == Turn off BSTAT Receive Control
Entry bit.
The adapter detects a received
flag. A receive control entry is made
with Valid Entry, FCS Valid, and
Flag Received bits on. The control
logic makes an interrupt request
(IR D on Part 2).
—f- Interrupt Request
———1®= Return to SDLC program module.
Read Basic Status (R BSTAT) 07 23 —+® Receive Control Entry, Enabled, on
IR are on.
Reset Receive Status (RS RSTAT) 80 20 . 1% Turn off RSTAT Receive Control
Entry bit.
Transfer data from locations 1 through 12 of
receive buffer A to storage location designated
by supervisory program, and clear these buffer
locations.
Determine condition of Valid Entry bit (bit 0)
in location 5 of receive control block. Assume
this bit is off.
Reset Basic Status (RS BSTAT) 04 20 —1+= Turn off BSTAT Receive Control
Entry bit.
The receive data CHIO operations
continue. After seven consecutive
1 bits, the adapter turns off
Adapter in Sync (RSTAT bit 7).
After 15 consecutive 1 bits, the
adapter turns on RSTAT 3
(Fifteen 1's), BSTAT 4 (Exception),
BSTAT 7 (IR), and makes an inter-
rupt request (IR E on Part 2).
- Interrupt Request
~—1®= Return to SDLC program module.
Read Basic Status (R BSTAT) 07 0B —-p— Exception, Enabled, and IR are on.
Read Receive Status (R RSTAT) 81 10 —+ Fifteen 1’s bit ison.
Reset Receive Status (RS RSTAT) 80 10 ~—1+® Turn off Fifteen 1’s bit.
Reset Receive Control Reg (RS RCTRL) 90 80 ~—1+#— Turn off Receive Mode.

Note: Other events that would cause program
to turn off Receive Mode at appropriate time
are:

1. Final bit on in SDLC control character.

2. A time-out.

A8 3 3§ 3 3 3 3 3 3 3 83 3 § 3 § § % % S § § S S U N N N SN NN SN NN NN\

Continual Receive Data CHIO Operations



Supervisory BSC/S-S Program Module (BSCSSP) Supervisory BSC/S-S Program Module (BSCSSP)
Program; BSC/S-S A Pragram .
Includes Command Data/ -S Adapter Includes ) Command Data/ BSC/S-S Adapter
Interrupt Function Code Mask Interrupt Function Code Mask
Handler (IH) (Hex) (Hex) Handler (IH) (Hex) (Hex)
Assume initialization. Return to
BSCSSP — 26
:‘Vnte F:nctaon Write End character (ETB or ETX). 20 200 —p
eques i
Start a 10-second Clear to Send (CTS) timeout. 30 B2 Do BCC accumulation on End character.
~—— Return to iH.
Write a Pad character. 20 55 —t
- Output R t | t. End
Reset Receive Mode (bit 0) and code length bits utput Request Interrupt. Enc
5 and 6 in ACTRL 28 86 —t character to serializer. Transmit
an in . Data Register ready for next char-
Set Transmit Mode (bit 1) in ACTRL. 28 40 — acter.
- Return to I|H to wait for interrupt. Read BSTAT 07 43 +Output Request, Enabled, and IR
- Output Request Interrupt (Pad to are on.
serializer. Transmit Data Register Return to
: BSCSSP -
ready for next character.)
Write first BCC character. 20 XX ——Lb
Read BSTAT 07 43 —#= Output Request, Enabled, and IR ~&— Return to IH.
are on. .
- Output Request Interrupt. First
Return to gCC char.acter to serializer. Transmit
BSCSSP — atta Register ready for next char-
acter.
Write a SYN character (EBCDIC). 20 32 -1 Read BSTAT 07 43 ~—{»Output Request, Enabled, and IR
<—‘—~Return to 1H. are on.
- Output Request Interrupt (SYN to Return to
serializer. Transmit Data Register BSCSsP et ]
ready for next character.) Write second BCC character. 20 xx —
~«¢—— Return to IH.
p— I
Read BSTAT 07 43 [ Output Request, Enabled, and IR ¢ Output Request Interrupt. Second
are on. BCC character to serializer. Transmit
Return to Data Register ready for next char-
BSCSSP — 1 acter.
Write first data character. 20 XX =t Read BSTAT 07 43  —=Output Request, Enabled, and IR
Update data storage address and count. are on.
Return to
Do BCC accumulation on data. BSCSSP —t
<«¢—}— Return to IH to wait for interrupt. Write trailing Pad. 20 FF —i»
- Output Request Interrupt (First data ~%-1— Return to [H.
character to serializer. Transmit g Output Request Interrupt. Pad to
Data Register ready for next Serializer.
character.) Read BSTAT 07 43 —+0utput Request, Enabled, and IR
are on.
Read BSTAT 07 43 —F’. Output Request, Enabled, and IR
are on. Return to
‘ BSCSSP —
Return to Reset Transmit Mode in ACTRL. (Turn off 38 56 —j»
BSCSSP —1 ACTRL bits 3, 5, and 6, as well as Transmit
Write next data character. 20 XX — Mode, so next command can establish 8-bit
EBCDIC receive mode.)
Update data storage address and count. Set Receive Mode in ACTRL. 28 88
Do BCC accumulation on data. Start a 3-second timeout. 30 8F
— | ~&-{— Return to IH.
Hardware deletes first received SYN
Repeat sequence until all data is transmitted. character.
/—-————1 \ - Input Request Interrupt. (Second
SYN character in Receive Data Reg.)
Read BSTAT 07 43 —+= Qutput Request, Enabled, and IR
are on.

Figure CA122-4 (Part 1 of 2). BSC Transmit Operation
SY27-2521-3 (CA122 Cont) 5-CA-23
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Supervisory BSC/S-S Program Module (BSCSSP) Supervisory BSC/S-S Program Module (BSCSSP)
Program; Program;
Includes Command Data/ BSC/S-S Adapter Includes Command Data/ BSC/S-S Adapter
Interrupt Function Code Mask Interrupt Function Code Mask
Handler (1H) (Hex) (Hex) Handler {I1H) {Hex) {Hex)
Return to Read Function
BSCSSP —t Request —
Read second SYN character. 21 32 —t Start a 10-second Clear to Send (CTS) timeout. 30 82 —»
Verify validity of SYN character. Write a Pad character. 20 55 —tp
~@—1— Return to IH. Reset Receive Mode (bit 0) and code-length bits
- Input Request Interrupt. (Firstchar- 5and 6 in ACTRL. 38 86 —t-
acter of ACK (DLE) in Receive Data Set Transmit Mode (bit 1) in ACTRL. 28 40 —ip
Reg.) ~st—— Return to IH to wait for interrupt.
Read BSTAT 07 83 —¥=Input Request, Enabled, and IR - Output Request Interrupt. (Pad
are on. character to serializer. Transmit
Return to Data register ready for next
BSCSSP —1 interrupt.)
Read first character of ACK. 2 0 —= Read BSTAT - 07 43 —=Output Request, Enabled, and IR
-@—— Return to IH. are on.
-t Input Request Interrupt. (Second Return to
character of ACK) BSCSSP —
Read BSTAT 07 83 —®Input Request, Enabled, and IR Write a SYN character (EBCDIC). 20 32 —i
) are on. ~-—— Return to |H.
Return to - Output Request Interrupt. (SYN
BSCSsP — 70} character to serializer.)
Read second character of ACK. 21 61 Read BSTAT 07 43 —%Output Request, Enabled, and IR
If correct ACK was received, update the ACK are on.
counter. Return to
~¢—— Post normal completion status to Write Function BSCSSP —1
Request. Write a SYN character. 20 32—t
-#—— Return to IH.
Figure CA122-4 (Part 2 of 2). BSC Transmit Operation - Output Request Interrupt. (Second
' SYN character to serializer.)
Read BSTAT 07 43 —»Output Request, Enabled, and IR
are on.
Return to
BSCSSP —
Start a 1-second timeout. 30 85 —1»
Write a DLE (first ACK) character. 20 10 —t
-¢—+— Return to IH.
- Output Request Interrupt. (DLE
character to serializer.}
Reqd BSTAT 07 43  —1»=Output Request, Enabled, and IR
are on.
Return to
BSCSSP  —f»— 61 }
Write correct ACK (ACK-0/ACK-1). 20 70§ —
~—}— Return to |H.
- Output Request interrupt. (ACK-0/
ACK-1 to serializer.)
Read BSTAT 07 43 ——p=Output Request, Enabled, and IR
are on.
Return to
BSCSSP ——
Write trailing Pad. 20 FF —t
~<4—1— Return to IH. .
-4 Output Request Interrupt. (Pad
to serializer.)

Figure CA122.5 (Part 1 of 2). BSC Receive Operation



Supervisory BSC/S-S Program Module (BSCSSP) Supervisory BSC/S-S Program Module (BSCSSP)

Program; Program;
Includes Command | Data/ BSC/S-S Adapter Includes Command | Data/ BSC/S-S Adapter
Interrupt Function Code Mask Interrupt Function Code Mask
Handler (IH) (Hex) (Hex) Handler (tH) {Hex) (Hex)
Read BSTAT 07 43 —»=Output Request, Enabled, and IR - Input Request Interrupt (first BCC
are on. character).

Return to Read BSTAT 07 83 ——®=Input Request, Enabled, and IR
BSCSSP — are on.

Reset Transmit Mode in ACTRL. 38 56 —1— Return to

(Turn off ACTRL bits 3, 5, and 6, as well as BSCSSP —

Tra.nsmit Mode, so.next command can establish Read first BCC character. 21 XX

8-bit EB(.:ch rece.uve mode.) Do accumulation on BCC character.

Set Receive Mode in ACTRL. 28 88 —1 «——Return to IH.

Start a 3-second time-out. 30 8F —1»=

-t Input Request Interrupt (second

~¢{—— Return to IH. BCC character).

Hardware deletes first received Read BSTAT — 07 83 ——®=Input Request, Enabled, and IR
SYN character. are on.
-t Input Request !Interrupt. {Second Return to
SYN character in Receive Data Reg) BSCSSP —
Read BSTAT 07 83 —#=1input Request, Enabled, and IR Read second BCC character. 21 XX —t
are on. Do accumulation on BCC character.
:;g;rgpm A Verify that B(PC accumulator is now zero.
(If not, there is BCC check.)
Read second SYN character. 21 32 —1 Update the ACK counter.
¢ Retumnto IH. Post completion status to Read Function
-4 Input Request Interrupt (STX Request.
character).
Read BSTAT 07 83 ———r®=Iinput Request, Enabled, and IR
are on.
Return to
BSCSSP —1-
Read STX character. 21 02 —1o
Clear the BCC accumulator.
Start a 3-second receive time-out. 30 8F —1P=
-1 Return to |H.
—f Input Request Interrupt (first data
character).
Read BSTAT 07 83 ~——=®=Iinput Request, Enabled, and IR
are on.
Return to
BSCSSP —t
Read Data. 21 XX ot

Store data, update address, and count.
Do BCC accumulation on data.
~«§— Return to IH.

Repeat sequence until end character is received. \
Nr‘

Read BSTAT 07 43 —19=Input Request Interrupt (ETX
character).

Return to
BSCSSP —
’ Read ETX. 21 03 —t»
Do BCC accumulation on ETX.
~@1— Return to IH.

Figure CA122-5 (Part 2 of 2). BSC Receive Operation ,
S$Y27-2521-3 (CA122 Cont) 5.CA-25



Supervisory BSC/S-S Program Module (BSCSSP)

Program;

Includes Command Data/ BSC/S-S Adapter

Interrupt Function Code Mask

Handler {IH) (Hex) (Hex)

Write Function

Request —
Wait one character time.
Set Transmit Mode in ACTRL. 28 40 —-J-"
Start a 9-second Clear to Send (CTS) time-out. 30 AD ——tP=

~4——— Return to IH to wait for CTS.

-t Output Request interrupt. (Trans-
mit Data Reg ready for first char-
acter.)

Read BSTAT 07 43 ——#=Output Request, Enabled, and IR
are on.
Return to
BSCSSP ———t
Reset CTS timer. 04 10 —p
If using 7-bit code, “OR" on low-order bit
of STX.
Write STX. (Hardware adds Start and Stop bits.) 20 20—t

~g¢—1— Return to |H to wait for interrupt.

g Output Request Interrupt. (STX to
serializer. Transmit Data Reg ready
for next character.)

Read BSTAT 07 43 —OQutput Request, Enabled, and IR
areon. -
Return to
BSCSSP —
Fetch data byte to transmit. Check whether
cam mode of receiver (upper case/lower case) is
in same mode as character to transmit. If not,
transmit a shift character, and wait for another
output request.
If using 7-bit code, “OR" on low-order bit of
the data byte.
Write the data character. 20 XX
(Hardware adds Start and Stop bits.)
~@—1— Return to IH to wait for interrupt.
Output Request Interrupt. (Data
character to serializer. Transmit Data|
Reg ready for next character.)
Read BSTAT 07 43 H-Output Request, Enabled, and IR
are on.
Return to
BSCSSP e
If the last character transmitted was a Line Feed,
Carriage Return, or Tab, transmit Idle characters
(hex BD) each character time until the carriage
has had time to complete the function. Otherwise:
- Fetch data byte to transmit.
Check whether cam mode of receiver .. . ...
Repeat sequence until all data has been transmitted. \
If using 7-bit code, ""OR’’ on low-order bit of \
EOT character.

Figure CA122-6. S/S Transmit Operation

§$Y27-2521-3
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Supervisory BSC/S-S Program Module (BSCSSP)
Program;
Inctudes Command Data/ BSC/s-S Adapter
Interrupt Function Code Mask
Handler (1H) {Hex) (Hex)
Write an EOT character. 20 3F  —1p~
(Hardware adds Start and Stop bits.)
~«—+— Post normal completion status to Write Function
Request.
-t Output Request Interrupt (EOT to
serializer.)
Read BSTAT 07 43 ——p=Output Request, Enabled, and IR
are on.
Return to
BSCSSP -
Reset Transmit Mode in ACTRL. 38 40 —i
Return to IH to wait for new function request.




CA130 Unigue Communications Repair Strategy

Supervisory BSC/S-S Program Module (BSCSSP)

Program;

Includes . Command |  Data/ BSC/S-S Adapter Link-level testing under MAP control is not available for offline or online testing of
Interrupt Function Code Mask .. . . .

Honior (1H) (Hex) (Hex) communication features. [n a DPPX environment, online tests are not available. In a

DPCX environment, most online tests are not available. See Chapter 4, GR500, for
information on general repair strategy.

Read Function
Request —t . .
Set Receive Mode in ACTRL. 28 80 —i CA134 Unique Communications Intermittent Repair Procedures

Start a 25-second time-out. 30 FD —1» Refer to CA300 for detailed information on intermittent failures.
~4—— Return to |H to wait for interrupt.

Input Request Interrupt. (Receive An intermittent failure is defined as:
Data Reg is ready with a character.) A hich inf Iv that | . h d d h
Read BSTAT 07 83  —lomInput Request, Enabled, and IR e An errr:)r which occurs so infrequently that looping the test does not detect the error.
are on. For this type of error, use the system error log (CA312).
Return to e Errors occurring at random times, which cause generation of different test error
BSCSSP —-P'R | ( ) . messages and make the MAPs ineffective. If the MAPs detect three different test
ead Data (assume STX). error messages, use the action plans in CA250.
If using 7-bit code, shift data byte left one bit. STX 3E
Start & 25-second time-out. 30 D —lpm e Errors are detected only after looping the test for more than 5 minutes. Record

the test error message and use the free-lance looping option (CA313) and the action

~4—}— Return to IH to wait for interrupt.
- plans in CA250.

Input Request Interrupt.

Read BSTAT - 07 83 —¥Input Request, Enabled, and IR .. . .
, are on. CA135 Communications General Repair Procedures Using the CA MAPs

Return to This procedure is used in the CA MAP to repair a problem using a FRU list arranged

BSCSSP —t in the order of most probable failure. The MAP directs you to replace the FRU and
Read Data 21 T e rerun the test that failed. There is minimal probing, MAP step reading, and action re-
1 using 7-bit code, shift data byte left one bit. quired. However, all listed FRUs must be available.
If data is an Idle, ignore it, and wait.
If data is Upshift or Downshift, record it and This procedure may be used when time or conditions do not permit detailed or step-
wait for next character. by-step investigation of a communications problem, your TP training is basic, or at your
If uppercase mode has been established by a discretion

previous Upshift, set the uppercase bit (hex 01)

in data.
Store Zata‘ update addresses, and counts. Communications Step-by-Step Procedures Using the CA MAPs
Start a 25-second time-out. 30 FD —tp This procedure is used in the CA MAP to repair a problem using a detailed step-by-
~a—}— Return to IH to wait for interrupt. step fault isolation. It provides you with detailed error information and a troubleshooting
~t Input Request Interrupt. - . chart to isolate the fault to the specific FRU. Probing for the correct signal levels with
Read BSTAT 07 83 —~Input Request, Enabled, and IR a troubleshooting chart isolates the communications problem to a single FRU.
are on.
Return to This procedure may be used when FRUs are difficult to obtain, the communications
BSCSsP - problem requires detail investigation, your TP training is intermediate/expert level, or
Read Data 21 at your discretion.

Repeat until EOT is read. \

Input Request Interrupt.

Read BSTAT 07 83 —¥Input Request, Enabled, and IR
are on.
Return to
BSCSSP
Read EOT. 21 -
If using 7-bit code, shift data left one bit (to
check for EOT). 3E
-4~ Post normal completion status to Read Function
Request.

. Figure CA122-7. S/S Receive Operation

$Y27-2521-3 : (CA122 Cont—CA135) 5-CA-27



CA137 Communications Link-Level Test Procedures
Link-level testing is used for communications problem determination between the
primary and secondary unit on either a data link or a loop (direct or data link attached).
This testing is initiated in a free-lance mode. Complete link-level tests are available off-
line and are resident on the MD diskette. Limited link-level tests are available with
DPCX.

The following 4-step procedure describes how to use link-level tests for communications
problem determination,

1. Establish a list of link-level tests for this PA. Link-level tests were suggested and
listed before exiting the CA MAP. If in free-lance mode, use the configuration
data or FAC code for the PA and the Communications FAC — Hardware Test
Summary Table (CA150) to locate and identify the suggested link level tests.

2. Prepare to invoke in sequence the listed link-level tests. Review the test descrip-
tions and invocation procedures in CA212 and CA202, respectively.

3. Invoke the first link-level test in the list. (Refer to Chapter 2, CP610, for standard
invocation procedures.) Note any special instructions under CA201.

4. Inspect test messages.

Caution: Some tests may require manual termination or cancellation. Note any
special instructions under CA201.

a. For a test error message (PAXE), go to CA165 and locate the message in the
tables; review and perform the associated action plans.

b. For a successful test completion (PAQO or 80BC), invoke the next link-level
test in the list and reenter step 4 of this procedure. (Refer to Chapter 2, CP610,
for standard invocation procedures.) Note any special instructions under CA201.

c. If the last test in the list completes successfully, either an intermittent failure
had occurred or no problem was detected during complete CA feature testing.
If an intermittent failure was suspected, obtain the error log for this PA (see
CA320 and Chapter 2 {CP830 for DPCX) for procedures on how to obtain the
error log). Use the error log for the next action (see CA340, How to Use the
Error Log).

S$Y27-2521-3
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Configuration Card/Cable Card Board Required
FAC Table Data Type Jumpers Jumpers Test Routines
8 |[SDLC. Primary, loop, | CA1, CA3, Loop 1. Channel request 1-15, 18, 51, 73, 75*
1 lobe, loop supplied CAC3. - Primary Select 2. Channel grant 76, 88%, 90* — 94,
clock, 38.4 Kbps. - Lobe Operation -
Serial
- Carrier Select
- Data Select
9 | SDLC. Primary, loop, | CA1, CA3, Loop 1. Channel request 1-15, 18, 52, 73, 75*,
2 lobe, loop supplied CA4, CAC3, - Primary Select 2. Channel grant 76, 89, 90* — 94,
clock, 38.4 Kbps. CACA4, - Lobe Operation - | ~
Serial
- Carrier Select
- Data Select

10 | SDLC. Primary, loop, | CA1, CA3, Loop 1. Channel request 1-15, 18, 61, 73, 75*,
1 lobe, loop supplied | CAC3. - Primary Select 2. Channel grant 76, 88, 90" — 94.
clock, 9600 bps. - Lobe Operation -

Serial
- Carrier Select
- Data Select

11 | SDLC. Primary, loop CA1, CA3, Loop 1. Channel request 1-15, 18,52, 73, 75",
2 lobe, loop supplied CA4, CAC3, - Primary Select 2. Channel grant 76, 89, 90* — 94,
clock, 9600 bps. CAC4. - Lobe Operation -

Serial
- Carrier Select
- Data Select

12 | SDLC. Primary or CA1, CA5, EIA - Internal 1. Channel request 1-15, 16, 53*(P), 63,
Secondary, EIA, adap- | CAC5A Wrap 2, Channel grant 64(1), 71*(S),
ter clock, external - 8100 clock 3. Data rate 75(P), 90%, 91%, 93%,
modem, 600, 1200 ' 94*
bps, line variables®*.

13 | SDLC. Primary or CA1, CAS5, EIA - Internal 1. Channel request 1-15, 16, 63*(P), 63,
Secondary, EIA, CACBA. Wrap 2. Channel grant 64(1)*, 71*(S), 75(P),
external modem/DCE, - DCE clock 90*, 91%, 93*, 94*,
external clock, 2.0, 95%.-99(DL).
2.4,4.8,7.2,9.6
Kbps, data-link
attached Loop line
variables™*

15 | SDLC. Primary, EIA CA1, CAS5, EIA - Internal 1. Channel request 1-15, 16, 53%, 61, 75*,
direct connect, CAC5B Wrap 2. Channel grant 90%, 91% 93*, 94*,
adapter clock, 600, - 8100 clock 3. Data rate
1200, 2400 bps.




Configuration Card/Cable Card Board Required
FAC Table Data Type Jumpers Jumpers Test Routines

16 | SDLC. Primary, EIA CA1, CAS5, EIA - Internal 1. Channel request 1-15, 16, 563*, 61,
direct connect, multi- | CA10, CAC5B Wrap 2. Channel grant 75*, 90", 91*, 93%, 94™.
speed clock, 4.8, 9.6 - 8100 clock
Kbps

Multispeed clock
-LF

17 | SDLC. Secondary, CA1,CA5 EIA - Internal 1. Channel request 1-15, 16, 61, 71",
EIA direct connect, CAC5B Wrap 2. Channel grant
external clock, 2.0, - DCE clock
2.4,48,7.2,9.6
Kbps

18 | SDLC. Primary or CA1, CAS, Integrated Modem| 1. Channel request 1-15, 19, 53*(P),
secondary, integrated CACS8 - 2/4 Wire 2. Channel grant 71%(S), 75*(P),
modem, nonswitched, -CTS Set 3. Data rate 90*,91%, 93*, 94*(P)
adapter clock, 600, - Echo clamp
1200 bps - Transmit Level
**Line Variables - Equalizer

19 | SDLC. Secondary, CA1, CA9, Integrated Modem| 1. Channel request 1-15, 20, 25, 71(S})
integrated modem, CAC9 - Coupler 2. Channel grant
switched line, - Equalizer 3. Data rate
adapter clock, 600, - Normal Ops
1200 bps - Transmit
**|.ine Variables

20 | SDLC. Primary or CA1, CA7, DDSA -DDL 1. Channel request 1-15, 21, 22, 563*(P),
secondary, DDS, DDS | CAC7 - Data rate 2. Channel grant 66, 71*(S), 75*(P),
supplied clock, 2.4, 90*,91*, 93*, 94*(P)
4.8, 9.6 Kbps

21 | SDLC. Secondary, CA1, CA7, DDSA -DDL 1. Channel request 1-15, 21, 22, 66,
DDS, DDS supplied CAC7 - Data rate 2. Channel grant 71*
clock, 56 Kbps (8140
only)

24 | SDLC. Primary, CA1, CA6, V.35 - Internal 1. Channel request 1-15, 16, 53*, 63,
V.35, direct connect, CAC6B Wrap 2. Channel grant 75%, 90%, 91%, 93*%, 94*,
adapter clock, 600, - 8100 clock 3. Data rate
1200, 2400 bps

Legend:

*Link level test.
**Line variables are dependent on customer operations and data link order. For description, see CA114 and CA115.

DL =
l
P
S

Data link attached loop

= |BM modem

Primary
Secondary

Configuration Card/Cable Card Board Required
FAC Table Data Type Jumpers Jumpers Test Routines
25 SDLC. Primary, CA1, CAG, V.35- Internal 1. Channel request 1-15, 16, 53*, 63,
V.35, direct connect CAC6B Wrap 2. Channel grant 90*, 91%, 93*, 94*,
multispeed clock, - 8100 clock
4.8, 9.6 Kbps Muitispeed clock
-LF
26 SDLC. Primary or CAT1, CAB6, V.35 - Internal 1. Channel request 1-15, 16, 63*(P), 63,
secondary, V.35, CAC6B Wrap 2. Channel grant 71%(S), 90%, 91*, 93*,
direct connect - 8100 clock 94*
multispeed Multispeed clock
clock 56 Kbps -LF
27 SDLC. Secondary, CA1, CAG, V.35 - Internal 1. Channel request 1-15, 16, 63, 71*
V.35, direct connect, CAC6B Wrap 2. Channel grant
external clock, 2.0, - DCE clock
2.4,4.8,7.2,9.6 Kbps
28 SDLC. Secondary, CA1, CA6, V.35 - Internal 1. Channel request 1-15, 16, 63*(P), 63,
V.35, direct connect, | CAC6B Wrap 2. Channel grant 71*(S), 90%, 91*, 93*%,
external clock, - DCE clock ' 94*
56 Kbps
29 SDLC. Secondary, CA1, CA6, V.35 - Internal 1. Channel request 1-15, 16, 63, 71*(S)
: V.35, external clock, CAC6B - DCE clock 2. Channel grant
48, 56 Kbps
external modem
Al SDLC. Primary, CA1, CAG, V.35 - Internal 1. Channel request 1-15, 16, 53*, 63,
(RPQ V.35, direct connect, | CAT10, Wrap 2. Channel grant 90*, 91*,93%, 94*
870892) | muitispeed clock CAC6B -8100 clock
19.2 Kbps Multispeed clock
-LF
30 SDLC. Primary or CA1, CA11, |X.21-Normal Wrap | 1. Channel request 1-15, 16, 53*, 67, 68,
secondary, X.21, CAC11 - Nonswitched Line 2. Channel grant 71(S), 75%, 90*, 91*,
nonswitched, external - Timed DSR Drop 93%, 94*
clock, 2.4, 4.8, 9.6 - Normal Operation
Kbps, external - Error Latch Disable
DCE - CTS Delay
31 SDLC. Primary or CA1, CA11, X.21- Normal Wrap .| 1. Channel request 1-15, 16, 563*, 67, 68,
secondary, X.21, CAC11 - Nonswitched Line 2. Channel grant 71(S), 75%, 90*, 91*
nonswitched, external - Timed DSR Drop 93*, 94*
clock, 48 Kbps, - Normal Operation
external DCE - Error Latch Disable
- CTS Delay
40 BSC. Primary or CA2, CAS5, EIA- Internal Wrap 1. Datarate 1-15, 16, 63, 64,
secondary, EIA, CAC5BA - 8100 clock 65, 77*,718*
adapter clock external
modem, 600, 1200 bps
**Line Variables
REA 06-88481
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CA160 Communications Fault Isolation

adapter clock, 110,
134.5, 150, 300,
600 bps

$Y27-2521-3
REA 06-88481
Configuration Card/Cable Card Board Required CA161 Introduction
FAC Table Data Type Jumpers Jumpers Test Routines
41 | BSC. Primary or CA2, CAS5, EIA - Internal Wrap 1-15, 16, 63, 64, 65",
secondary, EIA, CAC5A - DCE clock 77%,78
external modem, ex-
ternal clock, 2.0, 2.4,
4.8,7.2,9.6 Kbps
**Line Variables
43 | BSC. Primary, EIA, CA2, CA5, EIA - Internal Wrap 1. Data rate 1-15, 16, 61, 77*%, 78*
direct connect, CAC5B - 8100 clock
adapter clock, 600,
1200 bps
44 | BSC. Primary, EIA CA2, CAb, EIA - Internal Wrap 1-15, 16, 61, 77*, 78*.
direct connect, CA10, - 8100 clock
multispeed clock, 2.4,| CAC5B Multispeed clock
4.8, 9.6 Kbps - LF
45 | BSC, Primary or CA2, CAS8, Integrated 1. Data rate 1-15, 19, 77*,78*
secondary, integrated | CAC8 modem
modem, nonswitched, - 2/4 wire
adapter clock, 600, - CTS set
1200 bps - Echo clamp
- Transmit level
- Equalizer
47 | BSC. Primary or CA2, CA7, DDSA -DDL 1-15, 21, 22, 66,
secondary, DDS, CAC7 - Data rate 77*,78*
interface supplied
clock, 2.4, 4.8,
9.6 Kbps
60 | Start/Stop. Primary, CA2, CAb, ElA - Internal 1. Data rate 1-15, 16, 63, 64,
EIA, external CACBA Wrap 2. Asynchronous 79* — 87
modem, adapter clock - 8100 clock
110, 134.5, 150,
300, 600 bps
**| ine Variables
61 | Start/Stop CA2, CAS5, EIA - Internal 1. Data rate 1-15, 16, 61,
Primary, EIA, CAC5B Wrap 2. Asynchronous 79 — 87
direct connect, - 8100 clock

Legend:
*Link level test.
**Line variables are dependent on customer operations and data link order. For description, see CA114 and CA115.

DL =
| =
P =
S

Data link attached loop

IBM modem
Primary
Secondary

Communications fault isolation is the process of isolating a fault on a communications
link/loop after customer problem determination procedures have located/isolated the
communications problem to a specific communications subsystem or data link/loop.

This process directs you to the appropriate fault isolation technique or to a set of
procedures (see Figure CA161-1}. The direction is based on messages/indicators provided
by DPPX/DPCX, by the customer, or by the 8100 System. These messages may be
available at customer setup time, during on-line operations (DPPX/DPCX), or offline.

8100 System/network problem determination is not accomplished in this section;
problem determination is detailed in the following documents: 8700 Network Planning
Guide,; 8100 Subsystem Network Problem Determination Guide; Addendum to SNA
System Problem Determination Guide. ‘

There are four basic types of communications problem determination messages: DPPX,
DPCX, test, and other messages/indicators. '

1. DPPX messages — These are messages or indicators displayed by DPPX when a
communications hardware failure exists or when communications performance
degradation occurs. These messages may be System Message Numbers (SMNs),
Control Operator messages, or operator panel messages/indicators. See ST110
in Chapter 1 for specific DPPX messages.

2. DPCX messages — These are messages or indicators displayed by DPCX when a
communications hardware failure exists or when communications performance
degradation occurs. These messages may be System Message Numbers (SMNs),
Control Operator messages, or operator panel messages/indicators. See ST210
in Chapter 1 for specific DPCX messages.

3. Test messages — These are test messages from a test routine (online or offline)
or the Test Control Monitor {online or offline). These messages indicate error
conditions, status, manual intervention stops, completion, or option entry stops. See
CA 165 for specific test messages.

4. Other messages/indications — These messages/indications may be from any of
the following sources: oral/written messages from the customer, hardware/lamp
indicators (such.as the modem), host/terminal/control operators, physical damage
(system, building, circuits), OEM technical representatives, or customer/IBM
programmers. These messages may indicate a communications malfunction/
failure; the message format is variable. See Section CA166 for possible messages.
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Figure CA161-1. 8100 Communications Fault Isolation Procedure
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CALL FOR AID

CA162 How to Use this Section

You should be entering this section with a message/indicator pertaining to a communi-
cations problem (see CA161). If you have no message/indicator and suspect a com-
munications problem, go to CA166 and use the No Message entry point.

1. ldentify the message type (Test or Other). Review tables in CA165 or CA166.

2. Enter the appropriate table (CA165 or CA166) and locate the message. If you
cannot find your message, go to CA166 and use the No Message entry point.

3. Review the message description and associated action plan for your message.

4. Review the 8100 System configuration data for communications. This is available
from customer configuration data sheets, customer order, installation records,
or physical inspection.

5. Identify the port physical address (PA) for the suspect CA feature. This may be
available within the message or derived from a review of the configuration data.

6. Perform the action plans for your message in the order listed. See CA250 for
action plans.

SY27-2521-3 (CA150 Cont—CA162)
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CA 165 Test Messages

Test error messages are preceded by: PA Y E

where:
PA = Physical Address
= 1or2
E = Error

Test

Message Action Plan (Refer to CA250.)

01XX 15,14

through

16XX

161C Do the following steps in sequence:

1630 1. Make sure all system components in the link to be tested are turned

on. Rerun the test.

2. Make sure the communication cables are connected. Rerun the test.
3. Perform Action Plans 40, 15, 14.

16XX 40, 15, 14

18XX 15, 14

19XX

20XX

21XX

22XX

2501 15, 14

2504

25AA Retry Test.
Perform Action Plans 15, 14.

2599 Reconfigure MD table.

5101 15, 14

through

5125

$Y27-25213
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Test
Message Action Plan (Refer to CA250.)
5126 Do the following steps in sequence:
1. Make sure the external communication cable is connected to a loop
station connector (LSC). Rerun the test.
2. Perform Action Plans 15, 14.
5127 15, 14
5128 Do the following steps in sequence:
1. Have the customer perform loop problem determination procedures.
2. Perform Action Plans 15, 14.
5129 XXSA Perform terminal problem determination procedure whose address is
identified by the SA field. '
5135 15, 14
51FE
5201
through
5225
5226 Do the following steps in sequence:
1. Make sure the external cables for both lobes are connected to loop
station connectors {LSCs). Rerun the test.
2. Perform Action Plans 15, 14,
5227 15, 14
5228 Same as 5128.
5229 XXSA Perform terminal problem determination procedure whose address is
SAXX identified by the SA field.
5230 Same as 5226.
5231
5232 15, 14
5233
5234 Do the following steps in sequence:
1. Have the customer perform loop problem determination procedure
for lobe 2.
2. Perform Action Plans 15, 14.
5235 Do the following steps in sequence:

1. Have the customer perform loop problem determination procedure
for lobe 1.

2. Perform Action Plans 15, 14.




Test

Message Action Plan (Refer to CA250.)
5301 15, 14

through

530B

5310 Do the following steps in sequence:

1. Activate downline station or device, rerun test 53.

2. If this is a peer-to-peer link, run test 71 in 8100 peer, and
rerun test 53.

3. Perform remote site problem determination, using appropriate
maintenance manual.

4. Test the modem (if IBM) using appropriate IBM modem mainte-
nance manual. |If DCE is OEM, report possible OEM DCE
problem to customer.

5. Report possible data link problem to customer.

5311 15, 14

531A

6531F

5320 Do the following steps in sequence:

through 1. Perform remote site problem determination using appropriate
53FE maintenance manual.

2. Test the modem (if IBM) using appropriate {BM modem mainte-
nance manual. |f DCE is OEM, report possible OEM DCE problem
to customer.

3. Report possible data link problem to customer.

4. Perform Action Plans 15, 14.

6130 Do the following steps in sequence; rerun the test after each step: .

1. Make sure the external communication cable has a wrap plug
installed on the remote end. Rerun the test.

2. Make sure the external communication cables are correctly plugged.
Rerun the test.

3. Perform Action Plans 15, 14.

61XX 15, 14
6330 Do the following steps in sequence; rerun the test after each step:

1.

3.

Make sure the switch at the remote end of the external EIA
communication cable is in the TEST position. Or, make sure the
wrap plug is installed on the remote end of the external V35
communication cable. Rerun the test.

. Make sure the external communication cables are correctly plugged.

Rerun the test.

Perform Action Plans 15, 14.

§Y27-2521-3

Test
Message Action Plan {(Refer to CA250.)
B83XX 15, 14
64XX 15, 14, 41
6690 Do the following steps in sequence; rerun the test after each step:
1. Make sure the switch at the remote end of the external DDS
communication cable is in the TEST position. Rerun the test.
2. Make sure the external communication cables are correctly
plugged. Rerun the test.
3. Perform Action Plans 15, 14,
66XX 15, 14
67XX
68X X
7101 . 15, 14
through
7120 _
7121 1. No failure if SDLC primary site stopped sending link tests AND
all tests were received.
2. Perform Action Plans 15, 14,
7122 Same as 5320.
7123 15, 14
7124
7125 Same as 5320.
7126 15, 14
7127
7128 Same as 5320.
7129 15, 14
through
7199
72XX 15, 14
73XX
7501 15, 14
7520 Do the following steps in sequence:

1. Verify configuration table has correct station/device address and
entries.

2. Perform Action Plans 15, 14.

(CA165) 5-CA-33
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Test
Message Action Plan (Refer to CA250.)
7521 15,14
7523 Do the following steps in sequence:
1. Check station for power on, correct address and speed switches.
2. Perform Action Plans 15, 14.
75CE Invalid data entered. Enter valid data.
75FE Check configuration table for invalid entries; correct where necessary.
7601 15, 14
7620 Same as 7520.
7623 Same as 7523.
7643 SABA Perform station problem determination procedure whose address is .
identified by the SA field.
76FE Same as 75FE.
7701 15, 14
through
7714
7715 Do the following steps in sequence:

1. Prepare for/verify remote site ready for test.

2. Test the modem (if IBM) using appropriate IBM modem
maintenance manual. If DCE is OEM, report possible OEM DCE
problem to customer.

3. Report possible data link line problem to customer.

4. Perform Action Plans 15, 14.

771C 15, 14
through

7799

7801 15, 14
through

7814

7815 Same as 7715.
781A 15,14’
through

7899

5-CA-34
Test
Message Action Plan (Refer to CA250.)
79X X Do the following steps in sequence:
80XX 1. Perform station local or remote site problem determination
2;§§ procedures. Use appropriate problem determination guide.
83X X 2. Test the modem (if IBM) using appropriate |BM modem
84X X maintenance manual. If DCE is OEM, report possible OEM
85X X DCE problem to customer.
86XX 3. Report possible data link line problem to customer.
87XX 4. Perform Action Plans 15, 14,
88XX 15, 14
89X X
9001 15, 14, 18
9021
9031 1,15, 14,18
90EQ 1,15, 14, 18
90FE 1,15, 14
9101 15, 14, 18
9121
9131 1,15, 14, 18
9135 1,15, 14,18
91E0 1,15, 14, 18
91FE 1,15, 14
9201 15, 14, 18
9221
9231 1,15, 14, 18
9234 1,39
9236 1,39
92E0 1,15, 14,18
92FE 1,15, 14
9301 15, 14, 18
9321
9331 1, 15, 14, 18




Test

Message Action Plan (Refer to CA250.)
9335 1,15, 14,18
93E0 1, 15, 14, 18
93FE 1,15, 14
9401 15, 14, 18
9421

9431 1,15, 14, 18
94CE 1,15, 14
94EQ 1, 15, 14, 18
94FE 1, 15, 14
9501 15, 14

9520 1,19

9521 15, 14

9529 SAXX 1,45

9531 1,38

9532 46

9536

9537

9543

95E0 1,15, 14,18
9601 1,15, 14
9621

9631 1,38

9632 46

9635

9636

9637

9638

9639

9640

9643

96EOQ 1,15, 14,18

$Y27-2521-3

Test

Message Action Plan (Refer to CA250.)
9701 1,15, 14
9721

9732 46

9736

9745

97E0 1,15, 14
9801 15, 14
9820 1.19
9821 15, 14
9823 45

9832 46

9843 45

98FE 1,19
9901 15, 14
9920 1,19
9921 15, 14
9923 45

9932 46

9943 45

99CE Invalid data input; enter valid data.
99FE 1,19

(CA165 Cont)
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CA166 Other Messages/Indicators
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Message/Indicator

Problem
Category

CA250 Action Plan

Incorrect X.21 signalling
Incorrect DDS signalling
Incorrect SDLC operations
Incorrect BSC operations
Incorrect Start/Stop operations

Incorrect line discipline

operations/messages

1,15,14,4,38

No response
— Station

— Terminal
— Controller

— Host

Incorrect addressing. See
also hardware failure

category below.

11, 15, 14, 4, 38

High transmission errors
Bad or lower performance

High error rate on
transmission

Reduced performance

18, 15, 14,8, 9

*No error detected with
customer PDPS.

*Error occurs — goes away.

*Loop/link error — Can't
find with tests/PDPs.

Intermittent errors

5,15, 14,7, 13

No message No message; 15, 14, 3
Can’t remember message communication problem.

Wrong message

Multiple messages

External communications Physical damage 15, 14, 3

cables cut
Modem/DCE dropped/damaged
8100 damaged

Incorrect modem/DCE
— Power lamp

— Data lamp

Incorrect CBS coupler
— Power

Incorrect line ready
indicators

Physical indicators

1.9,41,15,14

*With/without DPPX/DPCX

message.

5-CA-36
Problem
Message/Indicator Category CA250 Action Plan
Incorrect DTE control OEM technical 15, 14
lines messages
TELCO ckt/OEM modem
checkout OK; still have
problem.
Loop/link is ‘BAD’; Hardware failure 1,15, 14
can not communicate
Faulty data Link/Loop
No terminal/host/
controller
communications.
Link test failure Link test failure 1,15, 14, 3, 38
‘BAD’ link test
Bad Data-link attached Data-Link attached 1,15, 14, 6, 38
loop. loop failure ‘
No contact with data-
link loop station
Unexpected error System or design 43

condition

failure




CA200 Offline and Online Tests

Offline and DPCX online tests are provided to test and repair the CA features.

Offline tests reside on the MD diskettes; the online tests are provided only for those
systems using DPCX, and are stored on the system resident device.

CA201 Communications Test Routine Summary

Invocation (see Notes)
SDLC | BSC | Adr Offline DPCX | CSU| mI
RT | Description SS | Lvi | MAPs| F/L
01 Adapter card tests X X 1 X X X X
02 Adapter card tests X X 1 X X X X
03 Adapter card tests X X 1 X X X X
04 Adapter card tests X X 1 X X X X
05 Adapter card tests X X 1 X X X X
06 Adapter card tests X X 1 X X X X
07 Adapter card tests X X 1 X X X X
08 Adapter card tests X X 1 X X X X
09 Adapter card tests X B 1 X X X X
OA | Adapter card tests X B 1 X X X X
oB Adapter card tests X B 1 X X X X
OC | Adapter card tests X B 1 X X X X
oD Adapter card tests X S 1 X X X X
OE Adapter card tests X B 1 X X X X
OF Adapter card tests X B 1 X X X X
10 Adapter card tests X S 1 X X X X
1 Adapter card tests X S 1 X X X X
12 Adapter card tests X B 1 X X X X
13 Adapter card tests X B 1 X X X X
14 Adapter card tests S 1 X X X X
15 Adapter card tests X X 1 X X X X
16 Internal /external data wrap X X 1 X X X
18 Loop adapter card test X 1 X X m/8
19 Integrated modem X X 1 X X X
{nonswitched)
20 Integrated modem (switched) X X 1 X X X
21 DDSA test X X 1 X X
22 DDSA internal wrap X X 1 X X X
25 Auto answer X X 1 16 16 17
51 Loop — 1 lobe X 1 15 15 15
52 Loop — 2 lobe X 1 15 15
53* | Data link group X 1 P/5 5 5
61 EIA — direct connect X X 1 6 6 M/6
63 EIA/V.35 — external test X X 1 7 7 m/7
64 IBM modem analyzer X X 1 X X 17
66 DDSA — external X X 1 9 9 9
67 X.21 — external 1 X 1 9 9
68 X.21 — external 2 X 1 9 9
71* | SDLC secondary link X 2 10 11 17
72 Data link loop — poll test X 2 X X 17
73 Loop station relay pick X 1 12 12
75* | Link/loop group analysis X 1 5 5 5 17
76 Loop beacon/ordinal X 1 5 5 17
sequence
77* | BSClink — requestor X 2 13 17
78* | BSC link — responder X 2 14 17
79* | 2741 all characters X 2 X 17

REA 06-88481
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invocation (see Notes)
SDLC | BSC | Adr Offline DPCX | CSU| MI
RT | Description SS | Lvl | MAPs | F/L
80* | 2741 tilt, rotate, twist X 2 X 17
81* | 2741 special function X 2 X 17
82* | 2741 read X 2 X 17
83* | 2741 echo X 2 X 17
84* | 2741 attention key X 2 X 17
85 | TTY aux line test X 2 X 17
86* | TTY aux echo test X 2 X 17
87* | 2741 aux line X 2 X 17
88 Loop — 1 lobe poll test X 1 X X 17
89 Loop — 2 lobe poll test X 1 X 17
90% | SDLC link test cmd—no data X 2/3 5 5
91$ | SDLC link test cmd — data X 2/3 5 5
92%$ | Monitor mode X 2/3 5 5
93$ | SDLC link test — user data X 2/3 5 5 17
94% | Line analysis X 2/3 5 5 17
95* | 384X SDLC test cmd X 2 5 X
96* | 384X loop data X 2 5 X
97 Configuration self-test X 2 5 X
to 384X
98 384X loop beacon and X 2 5 X 17
ordinal
99* | 384X loop-lobe analysis X 2 5 X 17
Notes:
* — Link level test
$  — Link level test; level 2 addressing for directly attached loops or data link stations, level 3
addressing for data link attached loop devices.
B — BSConly
F/L — Free-lance
M — Modified
M! — Manual Intervention messages
P — If Primary
S — Start-Stop only
X — Normal invocation
1. Address level 1
2. Address level 2
3. Address level 3
4. Not used.
5. Group stations/devices/units must be in a ready condition before this test is invoked.
6. These tests must be run when the ElA-direct connect cable is isolated from the direct-connected
host/device using the EIA-direct connect wrap plug.
7. Use the V.35 wrap plugs or the EIA modem cable test switch to isolate the EIA modem or V.35
communications cable from the external modem or host connection.
8 For CSU only, a loop wrap plug must be installed at the end of the loop cable(s) before running
his test.
9. l;’his test must be run with the external cable switch in the test position.
10. The host or controller must send SDLC link test commands to the 8100 Processor (invoke

17.

routine 71). Coordination between the two sites is required for the start and end of test. This
test requires manual intervention. See Chapter 2 for routine termination procedures.

. Use DPCX SDLC link test procedure, CA223.

See CA551/CA653 for setup procedures. See Chapter 2 for termination procedures.

. The responding unit must be ready to respond.

This test should be initiated before a requesting device/unit issues a test request.

. Loop cable(s) must be plugged into the loop station connector(s) (LSC).
. The external communications cable must be attached to both the 8100 and the telephone line via

the Data Access Arrangement,
Refer to CA210 for Manual Intervention messages.
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CA202 Invocation Procedures

. 8100 System
A summary of standard and unique invocation procedures for communications feature
tests is given below. Special invocation notes for each routine and addressing levels are
given in the Communications Test Routine Summary, CA201. g Loop
5T g LSC
INVOCATION FOR A GROUP OF TESTS (LEVEL 1 ADDRESSING ONLY) § 3 g r
hd [
£S 5 -
Refer to Figures CA202-1 and CA202-2 for test environment. 8% g3 [ |
Q3 .
bl =
1. The test control monitor (TCM) has been loaded and is at an 80BC or PAOO wait stop. 2 E } '
2. Enter PAB. ' ‘
where: | | I
PA = Adapter physical address — level 1 only L,Rwﬁnes 1_1;L_Rouﬁne 18 ——nl I l
B = Enters invocation message — address field section | | I I
[4———— ine 18—t
3. At 81BC wait stop, enter SLB. | woke: CSU Rautine 8 | |
where: l At 80BC | I I Routine 51 or 52 ————.'
. I enter PAB. l l
S = Sense option At 81BC |
. l enter B. I I
0 = Run adapter ruoutines (1—15) ' Invoke: I |
1 = Run adapter and driver card routines (S = 0 tests, and one of the At 80BC enter PAB.
I 1B. I
following: 16 or 18 or 19 or 20 or 21 and 22). At 81BC enter Invoke: I
!'= At 80BC enter PAB. >I

2 = Run adapter and driver card routines and basic link level tests (S= 1 tests, At 81BC enter 2B.
and one of the following: 51 or 52 or 53).
Figure CA202-1. Invocation for a Group of Tests (Level 1 Addressing Only), Loop Feature Example
Note: Default value = 0. ‘

8100 System
L = Looping option
0 = Run routines one time
* <]
1= Loop selected routines; stop on error s 3
b= -
* . < — © -
2 = Loop selected routines; no stop on error § . 8 DCE L"
] £
E o S B > l
Note: Default value = 0. 33 -
B = Enters invocation message — option field section and begins test execution. |
*In DPCX online, iooping is five times. i I
. | I
Il— Routines 1-15 e————gl I I
I Invoke: l
At 80BC enter PAB. I
I At 81BC enter B. I l
Routines 1-15 and Either I
| 16.0r 19, 0r 20, 0r 21 and 22 I I
l Invoke:
At 80BC enter PAB. I
I At 81BC enter 1B. I
l‘— Routines 1-15 and Either 16, or 19, or 20, or 21 and 22, and -]
| 53 (if SDLC Primary) |
l Invoke: I
At 80BC enter PAB.
At 81BC enter 2B.

Figure CA202-2. Invocation for a Group of Tests (Level 1 Addressing Only), General TP
Feature Example



INVOCATION FOR A GROUP OF TESTS (LEVEL 2 OR 3 ADDRESSING ONLY)

Note: This procedure applies only to: groups of tests 90, 91, 92* and 95, 96, 97;
to data link attached stations; direct attached loop stations, or data link attached loop
and stations.

1. The test control monitor (TCM) has been loaded and is at an 80BC or PADO wait stop.

2. Enter PASADAB

Enter address field(s) as required. Address field definition is determined by either
the test routine (see CA201 test summary for address levels) and/or by the customer
configuration data sheet or the configuration table (see Chapter 2, CP300, on how to
obtain the configuration table).

where:
PA

Adapter physical address — level 1

SA = Group or station address — level 2
DA = Station or device address — level 3
B = Enters invocation message — address field section

3. At 81BC wait stop, enter SLB.

where:
S = Sense option

= 0, 1, or 2 Run tests 95, 96, 97 if 384X
90, 91, 92* if group or device

Note: Default value = 0.

L = Looping option
0 = Run routines one time
**1 = Loop selected routines; stop on error
**2 = Loop selected routines; no stop on error

Note: Default value = 0.

B = Enters invocation message — option field section and begins test execution.

*Routine 92 is run only if stations are on a direct attached loop or a data link attached loop.
**in DPCX online, looping is five times.
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INVOCATION FOR A SINGLE TEST ROUTINE (ANY LEVEL ADDRESSING)
1. The test control monitor (TCM) has been loaded and is at an 80BC or PAOO wait stop.
2. Enter PASADAB

Enter address field(s) as required. Address field definition is determined by either
the test routine (see CA201 test summary for address levels) and/or by the customer
configuration data sheet or the configuration table (see Chapter 2, CP300, on how to
obtain the configuration table).

where:

PA = Adapter physical address — level 1

SA = Group or station address — level 2

DA = Station or device address — level 3

B = Enters invocation message — address field section

3. At 81BC wait stop, enter SLRRB
Enter option fields as required.
where:

S

Sense option:
= Always zero (0).

L = Loop option

0 = Run routine one time
*1 = Loop selected routine; stop on error
¥2 = Loop selected routine; no stop on error
RR = Routine number
B = Enters invocation message — option field section and begins test execution.

*In DPCX online, looping is five times.

CA210 Offline Test Routine Descriptions

Routines 1—15 (adapter card tests) test the SDLC or BSC/S-S adapter card. Routines
starting with Routine 16 (device tests) test other communications feature hardware
(for example, interface driver card or cables), or exercise the communication link/loop
to the host or to stations/devices.

CA211 Adapter Card Tests (Routines 1—15)

The offline communication tests verify the operation of the CA adapter cards with
one of its attached driver cards. The test consists of 21 routines located on the MD
diskette. The routines are arranged so that they test functions within the adapter card
in an order that isolates any failure to the FRU or FRUs most likely to be bad. The
test is invoked through the MD, either by the CA MAP or by a free-lance operation.
The MAPs automatically invoke the tests as they are required, but the free-lance opera-
tion requires a test invocation message.

(CA202—CA211) 5-CA-39
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Routine 1. The tests are different depending on the type of adapter card.

SDLC ADAPTER CARD
e Tests adapter reset command and out-bus parity.
o Tests set, read, and reset basic status commands.

o Tests set, read, and reset of basic status bit 5.

BSC/S-S ADAPTER CARD

o Testsrecognition of all valid commands. Results of the /O instruction are not checked.
An error is indicated if a machine check occurs.

e Tests that basic status is clear after adapter reset.

Routine 2. The tests are different depending on the type of adapter card.

SDLC ADAPTER CARD
o Tests that all valid commands can be accepted by the adapter.
o Tests set, read, and reset of diagnostic control register.

e Tests set, reset, and read of DCE control register.

BSC/S-S ADAPTER CARD

e Tests that all invalid commands cause a machine check. Checks that B/S bit (machine
check) can be reset.

e Tests that B/S bit (machine check) can be reset.
Routine 3. The tests are different depending on the type of adapter card.

SDLC ADAPTER CARD
e Tests function of DSR and DSR transition.
e Tests function of RTS, CTS, CTS transition, and disable CTS.

e Tests function of select standby, ring indicator, ring indicator transition, and disable
ring indicator.

e Tests function of data rate select, receive line signal detected, and disable RLSD.

BSC/S-S ADAPTER CARD

e Tests that all bits of the adapter control register can be set, read, and reset.
Routine 4. The tests are different depending on the type of adapter card.

SDLC ADAPTER CARD

e Tests ability to write, read, and decrement timers.

e Tests that TI1 and T12 function properly. (Tl = Timer Interrupt.)
o Tests that reset T1 and T2 of MSTAT stops timer.

o Tests ability of oscillator to drive timers.

BSC/S-S ADAPTER CARD

e Tests that all bits of modem control register can be written and read.
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Routine 5. The tests are different depending on the type of adapter card.

SDLC ADAPTER CARD
o Tests set and reset of BSTAT bit 6.

BSC/S-S ADAPTER CARD

e Tests that bits of modem status register can be set, read, and reset. Bits 2 (RLSD),
3 (Rl), b (reserved), and 6 (RLSD TRANS) are not tested. Bit 2 (modem interrupt)
of basic status register is tested.

Routine 6. The tests are different depending on the type of adapter card.

SDLC ADAPTER CARD
e Tests write and read of specific address decode register.

o Tests write and read of group address decode register.

BSC/S-S ADAPTER CARD
o Tests duration of timer countdown.

o Tests set, read, and reset of bit 3 (timer interrupt), and bit 7 (interrupt request) of
basic status register.

Routine 7. The tests are different depending on the type of adapter card.

SDLC ADAPTER CARD

e Tests write and read of transmit data FCB register.

e Tests write and read of transmit FCB register.

e Tests write and read of transmit data channel 1/O count high register.
°

Tests write and read of transmit data channel /O count low register.

BSC/S-S ADAPTER CARD

e Tests operation of timer control bits (bus bit O for write timer high command and bus
bit 7 for write timer low command).

Routine 8. The tests are different depending on the type of adapter card.

SDLC ADAPTER CARD

e Tests write and read of receive data FCB register.

e Tests write and read of receive FCB register.

e Tests write and read of receive buffer length register.

o Tests write and read of receive control count register.

BSC/S-S ADAPTER CARD

e Tests set, read, and reset of basic status bit 6 (enable/disable).



Routine 9. The tests are different depending on the type of adapter card.

SDLC ADAPTER CARD
e Tests set, read, and reset of transmit control register.

o Tests set, read, and reset of receive control register.

BSC/S-S ADAPTER CARD

e Adapter is placed in wrap, transmit, receive and auto modes. Three EBCDIC sync
characters are wrapped; then tests:

1. Set, read, reset of basic status bit O (input request).

2. Set, read, reset of basic status bit 1 {output request).

3. Set, read, reset of adapter status bit 7 (adapter in sync).
4. Absence of adapter status bit 2 (receive clock running).

5. Setting of EBCDIC mode (bit 3 off, bit 4 on in adapter control register).
Routine OA. The tests are different depending on the type of adapter card.

SDLC ADAPTER CARD

Tests channel 1/O transmit.

Tests channel 1/0 transmit with fast turn-around (FTA).

Tests channel I/O transmit with TTO. (TTO = transmit timeout.)
Tests channel 1/O transmit with frame chain.

Tests channel 1/0 transmit with pad insert and frame chain.
Tests channel 1/O transmit — transmit turnoff and pad insert.
Tests channel 1/O transmit — FTA and pad insert FTA.

Tests channel I/O transmit — data chain,

Tests channel 1/O transmit — count = 0.

Tests channel 1/0 transmit — transmit data count high and low.

BSC/S-S ADAPTER CARD — BSCONLY

e Adapter is placed in wrap, transmit, and auto modes. Three ASCI| sync characters
are wrapped; then tests:

1. Set, read, reset of output request.

2. Set of adapter in sync.

3. Absence of receive clock running.

4, Setting of ASCIlI mode (bit 3 on, bit 4 off in adapter control register).

5. Input request does not occur with receive mode off.
Routine OB. The tests are different depending on th:e type of adapter card.

SDLC ADAPTER CARD

o Tests PIO transmit controls used to test receive path, NRZ1 mode, and RTS turnoff:
1. The TX P10 controls used to test the channel 1/O receive path.
2. NRZI mode data conversion.
3. When TX mode is controlling RTS, RTS stays until the last bit is out of serializer.

Tests ability to enter transmit mode and test continuous character transmit (tone TX).

§$Y27-2521-3

e Tests the following:
1. Receive mode bit.
. Ability to achieve character sync.
. Set of traffic bit.
. Ability to set 15 ones/go ahead.
. 15 ones/go ahead resets sync.
15 ones sets exception and interrupt request.

. Ability to reset 15 ones and traffic bit.

©® N O O A WN

. Ability to reset exception.

BSC/S-S ADAPTER CARD — BSC ONLY

o Adapter is placed in wrap, transmit, receive, and auto modes. Four SDLC flag byte
characters are wrapped; then tests:

1. Set, read, reset of output request.

2. Se‘t', read, reset of basic status bit 4 (exception).

3. Set, read, reset of adapter status bit 4 (SDLC flag).

4. Set of adapter in sync.

5. Setting of SDLC mode (bit 3 on, bit 4 on in adapter control register).

Routine 0C. The tests are different depending on the type of adapter card.

SDLC ADAPTER CARD

o Tests 15 ones with receive mode off.

o Tests that flag detect resets 15 ones enable.

e Tests ability to set invalid sequence.

o Tests that flag followed by B‘11111110’ does not set invalid sequence.

o Tests adapter overrun function.

BSC/S-S ADAPTER CARD

e Adapter is placed in wrap, transmit, receive, and EBCDIC modes. Three sync charac-
ters are transmitted. The third output request is not serviced. Then tests:

1. Set, read, reset of basic status bit 1 (output request).
2. Set of basic status bit 4 (exception).

3. Set, read, reset of adapter status bit 1 (underrun).
Routine 0D. The tests are different depending on the type of adapter card.

SDLC ADAPTER CARD

o Tests invalid address.

o Tests specific address decode.
e Tests group address decode.

o Tests general address decode.
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BSC/S-S ADAPTER CARD — S-SONLY

o Adapter is placed in wrap, transmit, and receive modes. Data characters are wrapped;
then tests:

1. Set, read, reset of basic status bit 1 (output request).

2. Set, read, reset of adapter status bit 2 (receive clock running).
3. Set of basic status bit 1 (output request).

4. Set, read, reset of basic status bit O (input request).

5. That input request does not occur with receive mode off.

Routine OE. The tests are different depending on the type of adapter card.

SDLC ADAPTER CARD
e Tests receive control entry when alternate buffer A is full.
o Tests receive control entry when alternate buffer B is full.

e Tests alternate buffer swapping.

BSC/S-S ADAPTER CARD — BSC ONLY

e Adapter is placed in wrap, transmit, receive, and EBCDIC modes. Four sync characters
are transmitted. Input request is not serviced; then tests:

1. Set, read, reset of basic status bit 1 {(output request).
2. Set of adapter status bit 7 {adapter in sync).

3. Set of basic status bit 0 (input request).

4. Set of basic status bit 4 (exception).

5. Set, read, reset of adapter status bit O (overrun).

Routine OF. The tests are different depending on the type of adapter card.

SDLC ADAPTER CARD
e Tests FCS error detection and end flag recognition.

e Tests good FCS and end flag recognition.

BSC/S-S ADAPTER CARD — BSCONLY

e Adapter is placed in wrap, inhibit zero insertion, transmit, receive, and SDLC modes.
Two flag characters are wrapped; then tests:

1. Set, read, reset of basic status bit 1 (output request).

2. Set of basic status bit 4 (exception).

3. Set, read, reset of SDLC frame.

4. Set, read, reset of adapter status bit 3 (SDLC invalid sequence).

Routine 10. The tests are different depending on the type of adapter card.
SDLC ADAPTER CARD
o Tests NRZ!| transmit and receive.

BSC/S-S ADAPTER CARD — S-SONLY

e Adapter is placed in wrap, transmit, and receive modes. Two data characters are
wrapped; then tests:
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1. Set, read, reset of adapter status bit O (overrun).
2. Set, read of basic status bit 0 (input request).

3. Set, read of basic status bit 1 (output request).
4. Set, read of basic status bit 4 (exception).

Routine 11. The tests are different depending on the type of adapter card.

SDLC ADAPTER CARD
o Tests receive data counter.

e Tests receive adapter counter.

BSC/S-S ADAPTER CARD — S-S ONLY
e Adapter is placed in wrap, transmit, and receive modes; then tests:
1. Set, read of basic status bit 7 (interrupt request).
2. Set, read of basic status bit 0 {input request).
3. Set, read of basic status bit 1 (output request).
4. Set, read of basic status bit 4 (exception).
5. Set, read, reset of adapter status bit 5 (invalid character).

Routine 12. The tests are different depending on the type of adapter card.

SDLC ADAPTER CARD

e Tests that FCS is transmitted and received correctly when last bit is an inserted zero

BSC/S-S ADAPTER CARD — BSCONLY

e Adapter is placed in wrap, receive, SDLC, and 6-bit modes; then tests:
1. Set of basic status bit 4 (exception).
2. Set, read, reset of adapter status bit 3 (SDLC invalid sequence).

Routine 13. The tests are different depending on the type of adapter card.

SDLC ADAPTER CARD

o Tests that only hex 7E is decoded as flag.

e Tests ability to exit continuous flag mode and transmit leading pads.

o Tests that invalid sequence is not detected when adapter is not in sync.

e Tests remaining reset conditions.

BSC/S-S ADAPTER CARD — BSC ONLY

e Adapter is placed in wrap, receive, SDLC, and inhibit zero insertion modes. Trans-
mit buffer is loaded with an SDLC flag character on first output request, inhibit zero
insertion mode is set again. Then tests:

1. Set of basic status bit 1 (output request).
2. Set of basic status bit 4 (exception).
3. Set of adapter in sync and SDLC flag.

4. Set and reset of continuous character transmit mode.



Routine 14. Tests the following adapter card.

BSC/S-S ADAPTER CARD — S-S ONLY
e Adapter is placed in wrap, receive, and break modes; then tests:
1. Set, read of exception and interrupt request.

2. Set, read, and reset of adapter status bit 6 (break byte detected).
Routine 15. Tests the following adapter card.

SDLC ADAPTER CARD

This routine sets up and issues a call to function definition module (FDM) with a func-
tion request ‘09’. The FDM return status is tested for return complete without error.
The function request ‘09’ causes a adapter card data wrap test to occur.

CA212 Device Tests (Routines 16 and Higher)

The CA offline device routines (16 and up) test communications feature hardware other
than the adapter card.

Routine 16, EIA/V.35/X.21 (Nonswitched) Card Wrap. External data wrapping is performed
at either the EIA/V.35/X.21 (nonswitched) cards or at the external IBM modem using the
local test line. The physical data wrap location is dependent on the wrap jumper position

on the EIA/V.35/X.21 (nonswitched) cards. '

Examples: If the wrap jumper is set for internal wrap;;ing on the EIA card, data wrap
testing is performed on the EIA card. If the wrap jumper is set for external wrapping,
data wrap testing is performed at the external IBM modem.

Caution: A modem, X.21 DCE, or direct-connect system must be connected to the
8100 under test.
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