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Preface

This publication is intended for the customer engineer who
maintains the IBM 3725 Models 1 and 2 Communication
Controller and the IBM 3726 Communication Controller
Expansion.

For the 3725 Model 1 and 3726, this manual should be used
in conjunction with the 372573726 Maintenance Information
Manual (MIM) Part 2 for locating and replacing failing
field replaceable units within the communication control-
ler and expansion.

For the 3725 Model 2, this manual should be used in
conjunction with the 3725 Model 2 Maintenance Information
Manual (MIM) Part 2.

Organization

The manual is divided into two volumes:

. Zglume 1 contains introductory and how to fix informa-
ion.

. Volume 2 contains detailed descriptions of 372573726
functional units as well as extended troubleshooting
procedures for each unit.

Troubleshooting notes are added, where appropriate. These
enable you to continue troubleshooting when card and FRU
replacements have not removed the trouble, and to deter-
min: if a board, cable, or top connector is the failing
part.

Prerequisite Publications

The reader should have an understanding of telecommuni-
cations and modems. The following manuals provide a
training on the 3725/3726:

. 3725 Model 1 Communication Controller, Introduction,

GA33-0010

. 3725 Model 2 Communication Controller, Introduction,
GA33-0021

Corequisite Publications

The following manuals provide the procedures for operating
the communication controller:

L 372573726 Communication Controller and Expansion,
Diagnostic Descriptions, 5Y33-2027

. 3725 Communication Controller, Operator's Guide,
GA33-0044

. 3725 Communication Controller, Problem Determination

and Extended Services, GA33-0014
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CE General Safety (Part 1 of 2)

This product meets IBM safety standards.

The following information has been
included in this publication for the use
and safety of IBM personnel.

For more information, see Electrical Safe-
ty _for IBM Service Representatives ,

5229-8124%4, and Safety/Health Guidelines
for IBM Service Representatives ,

52641-5493.

GENERAL SAFETY DURING WORK

Use these rules to ensure general safety:

Observe good housekeeping in the area
of the machines during maintenance and

after completing it.

Use only field—supply items (such as
adhesives, cleaning fluids, lubri-
cants, paints, and solvents) that have
been approved by IBM, that is, are
supplied under an IBM part number.

When lifting any heavy object:

Ensure that you can stand safety
without slipping.

Balance the weight of the object
between your two feet.

Use a slow lifting force. Never move
suddenly or twist when you attempt to
lift.

Lift by standing or by pushing up
with your leg muscles; this action
removes the strain from the muscles
in your back. Do not attempt to lift
any objects that you think are too
heavy for you.

Do not perform any action that causes
hazards to the customer or that makes
the equipment unsafe.

Put removed covers and other parts in
a safe place, away from all personnel,
while you are servicing the machine.

Always keep your tool case away from
walk areas so that other persons will
not trip over it; for example, put it
under a desk or table.

Do not wear loose clothing that can be
trapped in the moving parts of a
machine. Ensure that your sleeves are
fastened or are rolled up above the
gibows. If your hair is long, fasten
it.

Do not wear jewelry, chains,
metal—frame eyeglasses, or metal
fasteners for your clothing.

Remember:
A metal object lets more current flow
if you touch a live conductor.

Insert the ends of your necktie or
scarf inside other clothing or fasten
the necktie with a clip, preferably
nonconductive, approximately 8 centim-
ers (3 inches) from the ends.

Wear safety glasses when you are:

- Using a hammer to drive pins or
similar parts

- Drilling with a power hand—drill

- Using spring hooks or attaching
springs

- Soldering parts

- Cutting wire or removing steel
bands

- Cleaning parts with solvents,
chemicals, or cleaning fluids

- Working in any other conditions
that might be hazardous to your
eyes.

Before you start the machine, ensure
that other service representatives and
the customer's personnel are not in a
hazardous position.

After maintenance, reinstall all safe-
ty devices such as shields, guards,
labels, and ground wires.

Exchange any safety device that is
worn or defective for a new one.

Remember:

Safety devices protect personnel from
hazards. You destroy the purpose of
the devices if you do not reinstall
them before completing your service
call.

Reinstall all covers correctly before
returning the machine to the customer.

SAFETY WITH ELECTRICITY

Observe these additional rules when work-
ing on equipment powered by electricity:

Find the room emergency power—off
(EPO) switch or disconnecting suwitch.
If an electrical accident occurs, you
can then operate the suwitch quickly.

Do not work alone under hazardous
conditions or near equipment that has
hazardous voltages. :

Always inform your manager of any
possible problem or if you must work
alone.

Disconnect all power:

- Before removing or installing main
units

- Before working near power supplies

- Before doing a mechanical
inspection of power supplies

- Before installing changes in
machine circuits.

Before you start to work on the
machine, unplug the machine's power
cable. If you cannot unplug the cable
easily, ask the customer to switch off
the wall box switch that supplies
power to the machine, and either:

- Lock the wall box switch in the
off position,
or

- Attach a DO NOT OPERATE tag,
Z2229-0237, to the wall box switch.

Note: A non—IBM attachment to an
IBM machine can be powered possi-
bly from another source and
controlled by a different discon-
necting switch or circuit breaker.
If you determine that this condi-
tion is present, ensure that you
remove (eliminate) this hazard
before you start work.

If you need to work on a machine that
has exposed electrical circuits,
observe the following precautions:

- Ensure that another person, who is
familiar with the power—off
controls, is near you.

Remember:

Another person must be there to
switch off the power, if necces-
sary.

CAUTION

SOME IBM HAND TOOLS HAVE HANDLES
COVERED WITH A SOFT MATERIAL THAT
DOES NOT INSULATE YOU WHEN WORKING
WITH LIVE ELECTRICAL CIRCUITS.

oooooooooooooooooooooooooooooooooo

Use only those tools and testers
that are suitable for the job you
are doing.

Use only one hand when working
with powered—on electrical equip-
ment; keep the other hand in your
pocket or behind your back.

Remember:
There must be a complete circuit
to cause electrical shock. By

observing the above rule, you may

prevent a current from passing
ghgough the vital parts of your
ody.

When using testers, set the
controls correctly and use the
IBM—approved probe leads and
accessories intended for that
tester.

CAUTION

MANY CUSTOMERS HAVE, NEAR THEIR

EQUIPMENT, RUBBER FLOOR MATS THAT
CONTAIN SMALL CONDUCTIVE FIBERS TO
DECREASE ELECTROSTATIC DISCHARGES.
DO NOT USE THIS WRONG TYPE OF MAT
ggog§0TECT YOURSELF FROM ELECTRIC

Stand on suitable rubber mats
(obtained locally, if neccessary)
to insulate you from grounds such
as metal floor strips and machine
frames.



0 00 0000060000090 00O 000000000 000°O 00
CE General Safety ( Part 2 of 2)

. Observe the special safety precautions EMERGENCY FIRST AID 2. .Look, listen, and feel to determine Open your mouth wide and take a deep
when you work with very high voltages; if the victim is breathing freely: breath. Make a tight seal with your
these instructions are given in IBM mouth (3) around the victim's mouth
safety service memorandums (S5Ms) and When giving rescue breathing after an Put your cheek near the victim's (C) and blow into it.
the safety sections of maintenance electrical accident: mouth and nose.
information. Use extreme care when .
measuring high voltages. . Use Caution. If the victim is still Listen and feel for the breathing—out

in contact with the electrical— of air. At the same time, look at

. Do not use tools or testers that have current source remove the power; to do the victim's chest and upper abdomen
not been approved by IBM. Ensure that this, you may need to use the room to see is they move up and doun.
electrical hand tools, such as pouwer emergency power—off (EP0) switch or
drills and Wire—Wrap (1) tools, are disconnecting switch.
inspected regularly.

If you cannot find the suitch, use a If the victim is not breathing

. Do not use worn or broken tools and dry wooden rod or some other non correctly and vou decide that vou
testers. conductive object to pull or push the want to give rescue breathing:

victim away from contact with the

. Never assume that power has been electrical—current source.
disconnected from a circuit. First
check that it has been suitched off. . Work Quickly. If the victim is 3. Continue to press on the victim's .

unconscious, he or she possibly needs forehead with your hand and pinch 5. Remove your mouth and let the victim

L4 Always look carefully for possible rescue breathing. If the heart has tggether the victim's nostrils (B) bfeagh? out while you check that the
hazards in your work area. Examples stopped beating, the victim may also with the thrumb and finger. victim’'s chest (D) moves doun.
of these hazards are: moist floors, need external cardiac compression.
nongrounded pouwer extension cables,
power surges, and missing safety Only a trained and certified (2)
grounds. person_should perform external cardiac

compressions.

L Do not touch live electrical circuits
with the glass surface of a plastic . Get Medical Aid. Call a rescue
dental mirror. The surface is conduc- group, an ambulance, or a hospital
tive; such touching can cause personal immediately.

injury and machine damage.
RESCUE BREATHING PROCEDURES

U Unless the maintenance information
specifically lets you, do not service
the following parts with power on_ them Determine if the victim needs rescue
when they are removed from their breathing:
normal operating places in a machine: 6. Repeat steps 4 and 5 once every 5

1. Prepare the victim: seconds until the victim breathes

- Power supply units normally again or until medical ajd

Pumps Ensure that the victim's airway is

Blowers and fans open and not obstructed. Check the 4. CAUTION comes.
Motor generators mouth for objects (such as chewing
gum, food, dentures, or the tongue) USE Eﬁ}ng$OCﬁRsIg¥§n Sﬁglﬁgsgggng
and similar units. (This rule that can obstruct the flow of air. BREAT
ensures correct grounding of the HAS BREATHE—IN AIR THAT THE VICTIM REPORTING ACCIDENTS
units.) Place the victim on his or her back, HAS BREATHED—OUT.
then put one hand under the victim .
e If an electrical accident occurs: neck and the other hand on the = iiiieeieetsossracssasenascnsssnss . §§?°;§c§gex::r managg; or to your IBM site
victim's forehead. it ittt aesrtces sttt » possible hazards, and acci-
- Use caution et er et dents that nearly occurred.
do not become a victim vourself. Lift the neck with one hand (5) ANA it e ieecresccesssssassasssenassnenn
— Suitch off pouer. Dthar hand " head backuard with the SOSEERIEESOEEO O OO PR Remember : An accident that nearly

occurred_can be caused by a design prob-
lem. Quick reporting ensures quick solv-

- Send another person to get ing of the problem

medical aid.

Report also each small electric shock,
because the conditions that caused it need
gn!y differ slightly to cause serious
injury.

- If the victim is not breathing,
decide whether to give rescue

breathing.

These actions are described below.

(1) Trademark of the Gardner—Denver Co.

(2) If you want to be trained in giving this aid, ask a suitable organization (such as
the Red Cross) in your area.

(3) A rescue—breathing face covering (mask) or similar unit can be used if you have
been taught how to use it.




CE Safety Inspection Procedures (Part 1 of 3)

INTRODUCTION 1.

The following procedures help the IBM CE
check whether the 372573726 conforms to
IBM safety criteria. They are to be run
each time the 372573726 safety is
suspected.

Any deficiencies detected by running these
procedures, if they make the 372573726
unsafe, must be reported to the owner
and/or user. Then, before any repair
action is performed, the IBM CE will
correct these deficiencies by:

. Following the repair procedures given
in the maintenance package

. Ordering the missing or failing parts,
using the 372573726 Parts Cataloq,
$135-2008, (Vol A07).

The 3725/3726 areas and functions checked
through these procedures are:

1. External covers 2.

2. Safety labels

3. Safety covers and shields

4. Grounding

5. Circuit breaker and protector rating

6. Input power voltage

7. Power—on indicator

8. Emergency power off

Notes:

1. Since the 372573726 can be remotely
powered on, all the following proce-
dures must be performed with the
Power Control switch on the 3725
control panel set to 'Local'.

2. The 3725 and 3726 each have their oun
power system, but the 3726 is powered
on and off through the 3725.

3. Hazardous voltages are still present

in some areas of the 372573726 when
pouwer is off.

4. Steps 1 through 6 must be performed
with the 372573726 power off, that
is, on the 3725 and 3726:

a. CBls tripped (suitched off), and

b. Power cords unplugged from the
customer's mains.

EXTERNAL COVERS 6.

(Read Notes 1 through 4 before start-
ing the procedure.)

Check that:

. They are all present on the 3725
(frame 01) and 3726 (frame 02).

. They are locked with IBM locks
and keys (refer to 372573726

Parts Catalog, Vol. A07).
. They can be fully opened.

. Cable stays are present.

. Appropriate service clearance and
access are provided around the
frames with external covers
opened.

Leave all external covers opened to 5.
allow further safety inspection
steps.

SAFETY LABELS
Check that:

. All the safety labels are stuck
at the places indicated by
letters in the drawings on page
xi).

. Each label is of the model corre-
sponding to the model letter as
shown on page xii. 6.

SAFETY COVERS AND SHIELDS

Check that:

. All the safety covers shown on
page xi are present and secured
with screws.

. All the voltage terminal boards

(TBs) are protected by a plastic
shield screwed on top of the TB.

GROUNDING

Refer to page xi for gr&bnd bus
locations, and to the YZ pages for
ground distribution diagrams.

Check that:

. Electrical continuity is assured,
within each frame, between the
frame ground and the terminals
indicated on ground distribution
diagrams. ) '

. Electrical continuity is assured
between frame 01 and 02 grounds.

. The 3725 and 3726 frame grounds
are effectively connected to the
premises grounding system,
through their respective power
cords.

CIRCUIT BREAKER AND PROTECTOR RATING

Refer to page xi for CB and CP
locations, and to page xii for CB and
CP identifications and ratings.

Check that:

. All the CBs and CPs in the 3725
and 3726 frames are rated as
indicated on page xii. If the
rating is not indicated, check
the part number against the
372573726 Parts Catalog.

INPUT POWER VOLTAGE

Labels on the 3725 and 3726 (see page
xi, labels G, for locations) indicate
the input voltage for which the 3725
and 3726 are wired.

Refer to page xi for the 3725 and
3726 primary power box location, and
the YZ pages for uwiring options.

Check that:

] The input voltage leads are
plugged according to the voltage
level measured at customer's
mains. )

. The labels are consistent with
this voltage level. Correct if
necessary.

POWER—ON INDICATOR

Once the controller is powered on,
check that the Power On lamp on the
3725 control panel is lit.

EMERGENCY POWER-OFF

Connect the pouwer plugs to the
customer's mains, put both CBls on,
and power on the 372573726 (Pouer
Control switch to 'Local' on the 3725
control panel). Then operate the
Unit Emergency power off suwitch, and
check that:

. The controller comes to power off

state.

. The diskette drive on the 3725 is
stopped.

. The fans on the 3725 and 3726 are
stopped.

. The convenience outlets on the
3725 are still supplied with ac
power.

Relatch the Unit Emergency suitch,
then set the controller power on
again.
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CE Safety Inspection Procedures (Part 2 of 3)

LOCATIONS ON 3725 (FRAME 01) LOCATIONS ON 3726 (FRAME 02)
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Safety —
Cover

\ \ Safety Detail E
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\ Cover
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Detail F
Detail G
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Legend: A through K: Safety Labels

/
/ / O :  Ground Jumper
Bg

cB To Frame 01

-0

(See next page for

Ground
Area

(see Detail D) label illustrations)

Detail D (Primary Box) : Safety Covers




'CE Safety Inspection Procedures (Part 3 of 3)

SAFETY LABEL IDENTIFICATION

(See the previous page for label locations.)

A - P/N 1743129

G - P/N 845762

THIS MACHINE IS
HAZARDOUS AREA TRAINED WIRED FOR V
SERVICE PERSONNEL ONLY SEE LOGIC DRAWINGS FOR

ALTERNATE VOLTAGE INSN

B - P/N 138754
H - P/N 2667694

LINE VOLTAGE
MACHINE POWER 3
OFF o DANGER
MULTIPLE POWER SOURCES
CB1 DISCONNECTS POWER
C - P/N 82370 FROM THIS FRAME ONLY
TURN MAIN
LINE SWITCH
“OF F* BEFORE
REMOVING J - P/N 2667695

CAUTION
___ UNIT WEIGHT

PERIGO. EXCEEDS 27KG
550 v J,:LBB% 2667695

D - P/N 4422117

E - P/N 1203359 K - P/N 1859279

WARNING: Motor may start

unexpectedly when power is CAUTION

ON.
SWITCH MACHINE TO LOCAL
A POWER CONTROL BEFORE
WARNING SERVICING TO PREVENT
THAN NORMAL VOLTAGES MAV BE UNEXPECTED POWER UP.

PRESENT AT ANY TIME

COUNTRY LABELS

The safety labels shown as models on this
page are in the English language. Most of
them are available in the local language.
The following table gives the label part
numbers according to their model and to
the country in which the 372573726 is

installed.
LANGUAGE
CR COUNTRY
A 8 C D E F 6 H J K
ENGLISH US 1743129 | 138754 82370 | w422117 | 1203359 | 737858 | 845762 | 2657624 | 2667695 | 1859279
6815184 832379
CANADA 8326793 S 8323797 | wu22117 | 984124 | 1743497 1 6081051 | 6081053 | 4712900
i 138754 6812825
FRANCE

3326722 | 6815187 | 1731480 | 4422117 | 6841193 | 4413711 | 6815192 | 2667100 | 6081025 | 4712901

ENGLISH UK 1743129 | 138754 | 82370 | wu22117 | 1203359 | 737858 | 845762 | 2667694 | 2667695 | 1859279
FINLAND 8326801 | 6825818 | 6081036 | w422117 | 6841187 | £825871 | 6825854 | 2667248 | 6081026 | u712902
BELGIUM 5081052 | 6843729 | 6081037 | 4u20468 | 6081045 | 6081048 | 8329uu9 | s0s1011 | 6081027 | 4712903
CERMANY 8326802 | 6825819 | 6081038 | yu22117 | 6841186 | 4413713 | 6815195 | 6081013 | 6081028 | 4712904
1TaLY 8326800 | 6825820 | 6081039 | wu22117 | 6841188 | wu13712 | 6815191 | 6081015 | 6081029 | 4712905
NORWAY 1743129 | 6843726 | 82370 | wu22117 | 1203359 | 737858 | 8us762 | 2667694 | 2667695 | 1859279
BRAZIL. 6081056 | 6815188 | 6081040 | wu22117 | 6081046 | 6081049 | 6081050 | 6081017 | 6081030 | 4712906
SPANISH 8326798 | 6825621 | 6081041 | 4422117 | 6841189 | 4413734 | 6815190 | 6081019 | 6081031 | 4712907
SWEDEN 6081016 | 8551903 | 6081042 | wu22117 | 6081047 | 8551934 | sesse2: | e081021 | 6081032 | 4712908
JAPAN 8326797 | 6825840 | 6081043 | 4422117 | 6841177 | u413714 | 6825867 | 6081023 | 6081033 | u712910
DERMARK 6081058 | 6081059 | 6081060 | 4422117 | 6081062 | 6081063 | 6081064 | 6081066 | 6081065 | 4712909

CIRCUIT BREAKERS AND CIRCUIT PROTECTORS

3725 Model 1 or 2 3726
Area Rating P/N Name|Rating P/N Name

Main CB 2P—15A |5719456|{CB 1|2P—15A |5719456|CB 1
Phase Control Xmer 1P—15A |26446455|CP 2|1P—10A |2306660]JCP 1/CP 4
PS1 1P—-0.7A]2644456 |CP 6|1P—-0.7A|264%456 |CP 7
PS2 1P-2.5A|1805224|CP 3|1P-2.5A]1805224|CP 2
PS3 - - - 1P—-2.5A|1805224{CP 5
PS9 - - - 2P—-3A 5518550 |CP 6
Convenience Outlets:

— 50Hz EMEA 2P—-3A 5518550|CP 1 - - -

— 60Hz US and Japan |1P—2.5A|1805224|CP 1 - - -
Blowers/Fans 2P—-3A 5518550 |CP 4|2P-3A 5518550|CP 3
Diskette Drive Motor{2P-3A 5518550|CP 5 - - -
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MLT . . . . ... ...
Selection
ZAP History Table

. ® ® e e e e e .

Diskette Swap (Part 1 of 3) . . . . . . . .
Selection

Diskette Swap (Part 2 of 3) .
SAVE BER

Diskette Swap (Part 3 of 3) . .
PURGE BER

M0OSS, Scanner, and TRSS Dumps . . . . . . .
MOSS Dump
Automatic M0OSS Dump
Manual M0SS Dump
Scanner Dump
Automatic Scanner Dump
Manual Scanner Dump
TRSS TIC Dump
Manual TIC Dump
Automatic TIC Dump

File Transfer . . . ¢ ¢« ¢ « o « o o o« o o =
Transferring Dump Files to the Host
Transferring Other 3725 Files to the Host
Transferring Dump Files Using a

Maintenance Device

Receiving Files Using a Maintenance Device
Copying a Diskette Using Two

Maintenance Devices

Transferring a File: MD to VM and/or MD to MD

MD to VM File Transfer
MD to MD File Transfer

Receiving a File: Data Base to MD (Part 1 of
3725 Diskette Label Format and Definitions
Microcode Patch Strategy
When to Patch
Microcode Download Procedure

Receiving a file: Data Base to MD (Part 2 of
3725 Diskette Requirements
MD Diskette Requirements
Sequence Numbers
Diskette Boundaries

Receiving a file: Data Base to MD (Part 3 of
Tools Required
Data Base Telephone Numbers
Time Recording
Trouble Reporting
Step by Step Procedure

Receiving a file: Data Base to MD (Part 4 of
Receiving a file: Data Base to MD (Part 5 of

Receiving a file: Data Base to MD (Part 6 of
Updating Machine Diskettes from MD
Distribution Diskettes

Errors and Warnings

BN

6)

6)

6)

6)
6)
6)

2-603

2-406

2-405

2-407

2-408

2-409

2-410

2-640

2-450

2-651

2-652

2-453

2-454

2-454
2-456
2-457

SECTION 2.

Receiving a File: MD to MD .
MD to MD

MLT File .

Copying a Diskette:

File Printing:
MLT File

File Printing:
Configuration Data File (CDF)
CDF Data Organization

CCU Record (S1,R0)

File Printing:
M0OSS Record (S51,R1)
Redrive Records (51,R2, R3)
RDV1 (S1,R2)
RDV2 (S1,R3)

e o o

e e e

e o o

CDF (Part 1 of 3) .

CDF (Part 2 of 3) .

Channel Adapter Records (51,R5, R6)
General Scanner Configuration

Frame (52,R0-R%)

File Printing:

CDF (Part 3 of 3) .

Scanner/TRA Detailed Information

Records (52,R5-R6,53,54)
File Printing:
BER List . .
MOS5S Dump (Part
MOSS Dump (Part

File Printing:
File Printing:
File Printing:
Hexadecimal/Decimal Conversion
Conversion Rules
From Hex

From Decimal
Conversion Tables

Message Directory (Part 1 of &)
Message Directory (Part 2 of §)
Message Directory (Part 3 of 4)
Message Directory (Part 4 of %)
Utility Program Messages (Part
Utility Program Messages (Part
Utility Program Messages (Part
Utility Program Messages (Part

Utility Program Messages (Part

ZAP History Table .

e s e

1 of
2 of

1 of
2 of
3 of
4 of
5 of

755 Function Messages (Part 1 of 5)
TSS Function Messages (Part 2 of 5)
7SS Function Messages (Part 3 of 5)
TSS Function Messages (Part & of 5)

TSS Function Messages (Part 5 of 5)

TRSS Function Messages (Part 1
TRSS Function Messages (Part 2
TRSS Function Messages (Part 3

TRSS Function Messages (Part 4

BER Recovery Procedures . . .
MOSS
Central Control Unit (CCU)

of &)
of &)
of &)
of &)

e o e

2)
2)

5)
5)
5)
5)
5)

.

EXTENDED TROUBLESHOOTING USING

.

XVi
2-458

2-459
2-660

2-461

2-662

2-663

2-465
2-466
2-467
2-468
2-470

2-6480
2-490
2-4691
2-692
2-500
2-501
2-502
2-503
2-504
2-510
2-511
2-512
2-513
2-514
2-520
2-521
2-522
2-523

2-800



BER Analysis Procedures (Part 1 of 5) . .
Multiple BERs
MOSS Subsystem Storage Errors

BER Analysis Procedures (Part 2 of 5) . .
Central Control Unit (CCU)
CCU Hardcheck

BER Analysis Procedures (Part 3 of 5) . .
Storage Double-Bit Errors
Manual Routine B0O1
CCU Clock

BER Analysis Procedures (Part 4 of 5) . .
I0C Bus and Adapters

BER Analysis Procedures (Part 5 of 5) . .
RDV Address and Error Registers
155 BER Processing
TRSS BER Processing
Scanner Errors Without BERs . . . . . . .
Unresolved Interrupts (Part 1 of 2) . . .

Unresolved Interrupts (Part 2 of 2) .

Troubleshooting I0C Bus Problems Nlth BERs )

BER 11 1C Mechanism
BER 11 B1/A4 Mechanism

CHAPTER 3. MAINTENANCE AIDS

Tools and Test Equipment (Part 1 of &) R
General Purpose Tools
Shipping Group Tools
Board
Channel Adapters
Console
Diskette
Lines
General

Tools and Test Equipment (Part 2 of §) .
CELIA Card (Part 1865015)
CELIA LED Testing
CELIA Card Functions
Straight Indicator
CELIA Card Data Flow

Tools and Test Equipment (Part 3 of 4) .
Diskette Tools
Communications Wrap Block and Wrap Cable
Torque Screwdriver (Part 4134750)

Tools and Test Equipment (Part 4 of 4) .
Flat Cable Extractor (Part 2360340)
Module Extractor/Aligner (Part 1715889)
Module Extractor (Part 453400)

Card Extractor (Part 1310707)
Console Wrap Block (Part 2667737)

Removing RDV or CADR Cards . . . o e
Removing the RDV from the I0C Bus
Removing the CADR from the Host

Channel Interface

BER Display from M0SS Storage . . . . . .
Display Procedure
Hex Display/BER Decode
Diskette BERs
BER Storage when Diskette is
not Operational

.

2-801

2-802

2-803

2-804

2-805

2-806
2-807
2-308

3-010

3-011

3-012

3-013

3-020

3-030

CHAPTER 4.

Ex;$nged Problem Analysis Tools . .
Output 79 Sync
PT-2/TP Line Monitor (TPLM)
PT-2 SNA Edit and Display Program (SNAPED)
PT-2 High-Speed Trace Programs
PT-2 TP Exercise Program (TPEXER)
PT-2 Channel Monitor (CHIM)
Modem Interface Test Set
Maintenance Device 2 (MD2)

Stand-Alone Link Tests (SALT) . . . . . . .
Testing an INN Link
SDLC Terminals Exerciser without CP lLoaded

RECMS (MDR): BSC/SS Device or Line Errors
(Part 1 of 3) . e . . . . . .
Permanent BSC/SS Devnce or Line Errors
Permanent BSC/SS Line Error-RECMS Decoding

RECMS (MDR): BSC/SS Device or Line Errors
(Part 2 of 3) e e e e e e e e e e e e
Chart A
Chart B

RECMS (MDR): BSC/S5S Device or Line Errors
(Part 3 of 3) e e e e e e e e e
Chart C
Chart D
Chart E

RECMS (MDR):

« o e .

BSC/s/SS Station Statistics . .

RECMS (MDR): SNA Link Permanent Errors . .

RECMS (MDR): SNA Station Permanent Errors .

RECMS (MDR): SDLC Line Error (Part 1 of 3)
Permanent SDLC Line Error
Chart F

RECMS (MDR):
Chart G
Chart 1

RECMS (MDR): SDLC Line Error (Part
Chart H
Chart H (Continued)
Chart J
EREP Unit Check Records

LOCATIONS AND JUMPERS

SDLC Line Error (Part 2 of 3)

3 of 3)

Component Locations (Part 1 of &) . . . . .
Frame 01, 3725 Model 1

Component Locations (Part 2 of 4¢) . . . . .

Frame 01, 3725 Model 2

Component Locations (Part 3 of ¢) . . . . .

Frame 02
of ) . . . . .
02ATH, 02BTH,

Component Locations (Part 4
Thermal Suwitch Locations
Locations 01ATH, 01BTH,
Locations 01HTH, 02DTH
Thermal Switch Type Airflow Detector
Thermal Switch

MMB, C2LB, C2LB2, CLAB, LAB, and CAB
Board Layout . . . . e e 4.
Card and Connector Assvgnments (Card Side)
Yoltage Pin Assignments
Card Pin Assignments (Board and
Top Connector)
Board Pin Assignments (Pin Side)

02CTH

3-0640

3-045

3-050

3-051

3-052

3-053
3-054
3-055
3-056

3-057

3-058

§-010

§-011

4-012

4-013

4-020

Power Board Layout . . e e e e o o
Card and Connector Assxgnments
Voltage Pin Assignments
Board Pin Assignments (Pin Side)

CCU Board Layout . .

Card and Connector A5519nments (Card éi&ei
Voltage Plan (Board Side)
Board Pin Assignments (Card Side)

Signal Routing Documentation (Part 1 of 2)
Pin Lists
Net Lists
Pin List (Example)

Signal Routing Documentation (Part 2 of 2)

Net List (Example)

Pin Addressing

Drawing Interpretation
Board Voltage Plan (Part 1
Board Voltage Plan (Part 2
Board Voltage Plan (Part 3

Board Voltage Plan (Part 4
Control Panel Card (01L)

of 4) e e e e
of %) e e e e .
of 4) e e e

of §) .
Voltage P

-de
3
1]

Card and Board Organization . . . . . . . .

Card Location (Part 1 of 5) . . . . . . . .
Board: MMB
Board: CCUB

Card Location (Part 2 of 5) . . . . . . . .

. Board CLAB1
Board CLAB2

Card Location (Part 3 0of %) . . . . . . ..

Board LABA

Board LABB

Card Location (Part 4 of 5) . . . . . . . .
LAB C Board
Card Location

Crossover Location
Board CAB
Board PWB1

Card Location (Part 5 0of 5) . . . . . . . .
Board PWB2
Board C2LB
Board C2LB2

Cabling Between Boards e e e e e e e e e
General View

Primary IOC Bus: Signal Tables e e e e e .
CCU-to-Storage Bus:
MIOC Bus:
M0OSS Buses: Signal Tables . . . . . . . . .
M0SS-to-Diskette Cable
MO0SS-to-Control-Panel Cable

Channel Adapter Cables:
Channel Adapter Cables

Signal Tables . . . . .

Signal Tables . . . . ¢« ¢« « « « &«

Signal Tables . . .

Secondary I0C Bus: Signal Tables “ e e e

I0OC Wire Continuity (Part 1 of 3) . . . . .
Cables from CCU Board to CAB

.

4-021

§-022

4-030

4-031

4-060
4-041
4-062
4-043

4-050

4-060

4-061

4-062

6-063

6-066

4-070

4-080
4-031
4-082
4-083

4-084

4-085
4-090



I10C Wire Continuity (Part 2 of 3) . . . . .
Cables from CAB to LAB Position 8

I0C Wire Continuity (Part 3 of 3) . . . . .
Terminator Card (BUSTERM) Diagram . . . . .

High-Speed Clock Distribution (From ACLK Card)

Other Machine Clocks

Clock Scoping

Clock Cable Routing
High-speed Clock Board Pins

CA Cable Routing (Part 1 of 5) e e e e e e
Frame 01
CA Cable Removal

CA Cable Routing (Part 2 of 5) « e e e e s
Frame 02

CA Cable Routing (Part 3 of 5) e e e e e e

CA Cable Routing (Part 4 of 5) e e e e e .
CA Connection Details (From a Top
Connector to the Tailgate)
CA Connection (From a Top Connector to
the Tailgate)

CA Cable Routing (Part 5 of 5) e e e e e
Cable Continuity

C2LB, Scanner Board Information . . . . . .
C2LB Board 01A-A3 - Scanner 1

C2LB2, Scanner Board Information e e e e e
C2LB2 Board 01B-A2 - Scanner 3

CLAB1, Scanner Board Information .
" CLAB1 Board (Type A) - 01A-A3 - Scanner 1

CLAB2 and LAB3, Scanner Board Information .
CLAB2 Board (Type A) - 01B-A2 - Scanner 3
LAB Board Position 3 (Type A) - 01B-Al -

Scanner 5
LAB Board Position 3 'Type B) - 01B-Al -
Scanners 5 and 6

LAB 3, Scanner and Token-Ring Adapter

Board Information .
LAB Board Position 3 (LAB TYPE C) - 018 Al
- Scanners 5 and TRA 6

LAB 4, Scanner and Token-Ring Adapter
Board Information . . e e e e e
LAB Board Position & - OZA A3

LAB 5, Scanner and Token-Ring Adapter
Board Information . . e e e e e s
LAB Board Position 5 - 02A A2

LAB 6, Scanner and Token-Ring Adapter
Board Information e e e v s s s s e s e
LAB Board Position 6 - 02A-Al

LAB 7, Scanner and Token-Ring Adapter
Board Information . . « e e e e e
LAB Board Position 7 - 028 A3

LAB 8, Scanner and Token-Ring Adapter
Board Information . . « e e e e s
LAB Board Position 8 - OZB AZ

Communication Interfaces: LICs e e e v e s
Signal Name Abbreviations

4-091

4-092

6-095

4-100

4-110

4-111

6-112
6-113

4-114

4-120

6-121

§-122

§-123

4-126

64-125

4-126

4-127

4-128

§-129

4-130

Communication Interfaces: TICs . .
Ring Interface Electrical Characterlstlcs
Ring Receiver
Ring Transmitter

LIC Type 1 DCE Interface (Except Japan NTT)
(Part 1 of 2) e e e o & s e s e e o o o @
Cable to DCE
Wrap Block (Part 1733977)
Adazter Cables

Belgium

LIC Type 1 DCE Interface (Except Japan NTT)
(Part 2 of 2) e e s e e s e e e e e e e
Interchange Circuits
Cable ID Signals
Voltage Levels

LIC Type 1 DCE Interface (Japan NTT Only)
(Part 1 of 2) . e e e e e e e .
Wrap Block (Part 1733977)
Cable to DCE
Adapter Cable (Part 1743583)
Test Switch Logical Function

LIC Type 1 DCE Interface (Japan NTT Only)
(Part 2 of 2) e e e e e e e e e e e e s
Interchange Circuits
Cable ID Signals
Test/0Operate Switch
Voltage Levels

LIC Type 1 Auto Call Unit
Interface (Part 1 of 2) e e e e e e e e e
Cable to ACU
Adapter Cable (UK)
Wrap Block (Part 1733977)
Thread Wrap Block (Part 14746440, Japan Only)

LIC Type 1 Auto Call Unit

Interface (Part 2 of 2) e e e e e e e e
Interchange Circuits
Cable ID Signals
Voltage Levels

.

LIC Type 1 Direct Attachment to

Terminal (Part 1 of 2) . . . ¢ . ¢« ¢ ¢« « &
Cable to Terminal
blrap Block (Part 1733977)

LIC Type Direct 1 Attachment to

Terminal (Part 2 0f 2) . . . ¢« ¢ ¢« « « « .
Interchange Circuits
Cable ID Signals
Voltage levels

LIC Type 2 DCE Interface (Part 1 of 2) . .
Cable to DCE
Wrap Block (Part 1733977)

LIC Type 2 DCE Interface (Part 2 of 2) . .
Interchange Circuits
Cable ID Signals
Voltage Levels
Data Terminal Ready and Ring
Indicator Leads
Other Circuits

LIC Type 3 DCE Interface (Part 1 of 2) .« .
Cable to DCE
Adapter Cable (France)
Wrap Cable (Part 1733979)

LIC Type 3 DCE Interface (Part 2 of 2) .« .
Interchange Circuits
Cable ID Signals
Voltage Levels

4-131

§-140

§-161

§-150

§-151

§-160

§-161

4-170

4-171

4-180

4-181

4-190

§-191

LIC Type 3 Direct Attachment to

Terminal (Part 1 0of 2) . . . . . . . .
Cable to Terminal
Wrap Cable (Part 1733979)

LIC Type 3 Direct Attachment to

Terminal (Part 2 0of 2) . . . . . . . .
Interchange Circuits
Cable ID Signals
Voltage Levels

LIC Type 4A DCE Interface (Part 1 of 2)
Cable to DCE
Wrap Block (Part 1733977)

LIC Type 4A DCE Interface (Part 2 of 2)
Interchange Circuits
Cable ID Signals
Voltage Levels

LIC Type 4A Direct Attachment. to Terminal
(Part 1 of 2) e s e e e e . e e e e
Cable to Terminal
Wrap Block (Part 1733977)

LIC Type %A Direct Attachment to Terminal
(Part 2 of 2) e e e e e e e e e e e
Interchange Circuits
Cable ID Signals
Voltage Levels

LIC Type 4B DCE Interface (Except France)
(Part 1 of 2) e e e e v e e e e e e
Cable to DCE
Wrap Block (Part 1733977)

LIC Type 4B DCE Interface (Except France)
(Part 2 of 2) - . . e e e e e e

Interchanae Circuits

Cable ID Signals
Voltage Levels

LIC Type 4B DCE Interface (France Only -
Transmic) (Part 1 of 2) . . .
Cable to DCE
Wrap Block (Part 1733977)

LIC Type 4B DCE Interface (France Only
Transmic) (Part 2 of 2) .« e .
Interchange Circuits
Cable ID Signals
Voltage Levels

LIC Type 4B Direct Attachment to Terminal
(Part 1 of 2) . . . e .
Cable to Terminal
Wrap Block (Part 1733977)

- . .

LIC Type 4B Direct Attachment to Terminal
(Part 2 of 2) e e e e e e e e e e .
Interchange Circuits
Cable ID Signals
Voltage Levels

Jumpers . . . . . . 0t e e e e e e e
Jumpers Installed on Boards . e e e .
LAB, CLAB, C2LB, C2LB2, and CAB
Address Jumpers
Clock Select Jumper
372573726
3725 Model 2
Board C2LB
Speed Selection

.

.

4-201

4-210

4-211

§-220

§-221

4-230

§-231

§-232

4-233

4-240

4-241

4-260
4-270



Jumpers Installed on Cards (Part 1 of §) . . . . 6-280

Select Out Priority Jumpers (on CADR) Controller Initialization

Jumpers Installed on Cards (Part 2 of &) .« « . . 6-281 Clock Scoping (Part 4 of 5) . . . ........ 57053 Sequence (Part 2 of 2) . . . . ......... 67071
NSC Address Jumpers (on CADR) Clock Scoping (Part 5 of 5) . . . . . « « « . . . 5-054 Controller Initialization Flow . . . . . . . . . 6-080
ngx?mpéezA 4B J Phase 1A: Controller IPL

VP ’ umpers Power Supply Adjustments . . . . . . . . ... . 5-060 Phase 1B: Controller Re-IPL

Jumpers Installed on Cards (Part 3 of &) . . .. 4-282 A vortage pqlustment Phegs ac1ioay qnd Start CLOP in CCU

ESC Address Range Jumpers (on CHIN) 9 J Phase 3: Scanner IML
Data In/Data Out Jumper (on CHIN) CHAPTER 6. 3725 INITIALIZATION CIML, IPL) Phase 4: CCU Loading Support

Jumpers Installed on Cards (Part 4 of §) e « . . %-283 Control Panel (Part 1 of 2) . « + « « s+« . . 6-010
Eur:t Length (on CCIN) Channel Adapter and M0SS Control Aggzifzilgﬁ"?;fifgf,2:2:2§ .. ... 6-100

ocksUnlock NCP Buffers Con CCIN) ggggr?:og:;:t%gsz;g;e?R;d) Using CCU Functions During Inltlallzatlon

Jumpers on I0C Bus e e e e e e e e e e e e e . . 4-290 MOSS Message Lamp (Green) 5 it -
I0C Bus Terminator Jumpers Hex Display MO;itigbuit?gnDescrlptnon S RN BRI A+ 1
I0C Bus Continuity Plugs Channel Adapter Enable Switches MOSS IML Steps

All Channel Adapters Disabled Lamp (Green) Step 0: MUSS Reset
Power Jumpers . . e e e e e e e e e oo . 4-300 Console Switch Step 1: MOSS Processor Checkout
Power Terminator Cards Function Start Suwitch St 2: MOSS I0C B Testing/RAM Testi
Frame 01 Function Select Switch o 3. fon and 2 esting
Step 3: I/0 Selection and
Ffame 02 Interrupt Mechanism
Five-Volt Power Supply Jumpers Coptrol Ean:l iPart 20of2) . . .. ... .. 6-011 Step 4: Diskette Testing
oger °g z° Switch Step 5: Execute Disk Bootstrap
CHAPTER 5. REPLACEMENTS, MACHINE CLOCKING, AND ADJUSTMENTS ower Tode switc Step 6: CCA Card Test
Control P 1 ¢ i _ Step 7: EIA Card and Console Attached Test
CCU Board Replacement . e e e s e s o o e« « « « 5-010 oﬂogg c ane i onn:c éon: i P s e e e e . . . 6-020 Steps 8 and 9: MCC and MMC Card Test
Removing the CCU Board onnection to Control Panel Step 10: Microcode Load in MOSS
Replacing the CCU Board 3727 Operator Console (Part 1 of 5) 6-030 Step 11: MOSS Initialization
Controls and Locations Tt sops
ESD Instructions « e e e e o o « o« B5-p20 h Scanner IML Step Description e e e e e s e « .« . 6-120
ESD Sensitive Parts Handling. ;ower g"’gffhi”'tCh Introduction
ESD Precautions T°”:;N n igS itch IML Principle
Card Module Information L?;ht grma wite IML Steps

Jumper on Card e e e e e e e e e e e e « 5-030 Light 2 Controller Initialization Request Handling . . . 6-130
How to Remove a Jumper Pin 3727 Operator Console (Part 2 of 5) 6-031 Mg a9 urite IPL Requests on the

Card Replacement (Part 1 of 3) e« e s+ s+ +« « « « 5-040 'Ad{g§tm:pt a:g TS§§5 El MOSS Side
MPC Card Replacement (01A-Al1T2) 0 Just‘"gc e 1‘ $° £ ement IPL Exchanges over Channel IPL Port . .« . 6-160
MROS Card Replacement (01A-AlU4) Cperalort.oasg et es IPL Exchange Mechanism (Channel IPL Port)

T{C Card Replacement onsole Lin es D Exch h Port 6
01d Style ump Exchanges over Channel IPL Por . . “ e . -150
e SHL: e oo o Kot na b rasaiuies T T ST Dume Exchinge Hachanisn (channel IPL Fort)
DAC Card Replacement (01A-ALRZ) Xideo Element Replacement IPL Exchanges over Link IPL Port e e e + « « « . 6-160
l CaagcRgplacement (Part 2 of 3) e e e e e e e e . 5-041 eyboard Element Replacement R te End L . £ Remot
ard Replacement (01A-A152) emote En ine Trace o emote
MEM Card Replacement (01A-A1B2 through N2) 3727L°P?'a§g' Console (Part & of 5) . . . .... 6-033 Load (Part 1 0f 2) . + « v v v v v v v v o « o . 6=170
CCU Card Replacement (01A-A2) ogic Element Replacement
LIC Card Replacement 3727 Operator Console (Part 5 of 5) 6-036 Rrod Fanytana To3ce of Remote 6-171
. v L I oa ar o e e e e e e e e e e e e e e -
| Card Replacement (Part 3 of 3) . . . . . . ... 5-042 A“&"GlaIQPF‘lfgf Feature
kés Card Replacement (continued) Ci:g:?ng ;2§§e3:ﬁe Dump Exchanges over Link IPL Port . . . . . . . . 6-180
Card Replacement

CADR Card Replacement K Rgplagegent Procedure Remote End Line Trace of Remote NCP Abend and

CA Card location e%e;g;al alm Rest Feature Dump Transfer (Part 1 of 2) e e e e e e e e e . 6-190
CADR Card Removal
CADR Card Plugging Replacement Remote End Line TracezoffRe?ote NCP Abend and

. Dump Transfer (Part of 2 e e e e e e e e . . 6-191
CIf?ziigoping (Part 1 0f5) . . . . « - . . . . . s©5-050 3727 Operator Console Connection e e e « o « « . 6-040 CHAPTER 7. DISKETTE DRIVE
. Controll R t . e e e e e e e e e e e e -

2§°p§ g°‘"? References Se;gtee$owzﬁe0?f (RPO) 6-050 General Description (Part 1 of 2) e e e e . 7-010

oc coping Reset Functions Diskette Description

CCU Clogk i i Diskette Use

Clock Signal Relationship Controller Initialization . . . . . 6-060 énserting theDDizkitte

. v Initial emoving the Diskette

Clock Scoping (Part 2 of 5) . . . ... ..... 5051 nitialization of a f?g;nﬁtgg;gghggzgns EENp Maintenance
Clgck Sggle Rgﬁting In;tializ§tion Requests General Description (Part 2 of 2) 7-011
Log;ig?gg giﬁitdure equesting a MOSS IML Diskette Drive Special Tools I ) .

X SEials : Diskette Drive Characteristics
Scope Points nggggiﬁzr(g:;:lilgiag;on. e e ... =070 Diskette Functional Characteristics

Clock Scoping (Part 3 0f 5) . + « « « « « « « . . 5-052 .
Scope Points XX
LAB A, B and C Locations




Safety . . e e e e e s e e e e e e e
Personal Safety
Diskette Drive Safety
Diskette Safety

Diskette Drive Support Logic lLocations . .
3725 Controller - Frame 01

Diskette Drive Detail Locations e e e

Theory of Operation (Part 1 of 5) . e
Diskette Drive Control Card and MMB
Board Connections

Theory of Operation (Part 2 of 5) « e e
Interconnection Lines Description
Write Data
+Inner Tracks
tWrite Gate
+Select Head 1
+Erase Gate
+Switch Filter
+WritesErase Enabled
File Data
+Index
Diskette Sense
Access Lines 0 and 1
+Head Engage
Mechanical Operation
Typical Device Operation

Theory of Operation (Part 3 of 5) « e e e
Read/Write Operation Principles
lrite Data
FM Encoding
MFM Encoding
Write Operation
Format Write Operation
Record (Update) Write Operation
Read Data
File Data

Theory of Operation (Part & of 5) « e e e
Read Data: FM Encoded
Scope Setup
File Data Signal
Scope Setup
Read Data: MFM Encoded
Scope Setup
MFM File Data
Scope Setup

Theory of Operation (Part 5 of 5) e e e .
Diskette Drive Test Pins
Diskette Drive Control Card Cable
Diskette Drive Control Card

On/0ff and Replacement Procedures e e e e
Diskette Drive AC Power On/0ff
Diskette Drive AC/DC Power Off
Diskette Drive AC/DC Power On
Diskette Drive Removal/Replacement

Diskette Drive Service Check . e e .
LED, PTX, and Drive Control Card
Verification of Correct Operation
LED Service Check
Diskette Drive Control Card Service Check
PTX Service Check
Removal and Replacement of the Diskette

Drive Control Card

Stepper Motor Removal/Replacement « e e .
Stepper Motor Removal
Stepper Motor Replacement
Adjustments after Stepper
Motor Installation

7-020

7-030

7-040
7-050

7-051

7-052

7-053

7-05%

7-060

7-061

7—062

Drive Band Replacement and Adjustment « v e
Drive Band Service Check
Drive Band Replacement
Drive Band and Head/Carriage Adjustment

Head/Carriage Service Check e e e e e e
Head/Carriage Adjustment . . . . . . . . . .
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User Application Network (Part 1 of 2)

A user application network (also called a
"user network") is a configuration of data
processing products, such as processors,
controllers, and terminals, for the
purpose of data processing and information

exchange. This configuration may use Token-Ring
circuit-switched, packet-switched, and
leased-circugt serziges provided by common
carriers or by pos elephone and tele-
graph (PTT) administrations. Channel Transmission DTE DTE Bridge DTE DTE

Interface Interface é .-L -L
COMMUNICATION CONTROLLER Lobe J

Emm— ] RING 1 ZZ7zz72 RING 2 & DTE

In the user network, the IBM 3725 Communi- _ = _
cation Controller and IBM 3726 Communi- T T T T
cation Controller Expansﬂon control the
data transfers between the host processor
(hereafter called the "host") and the DTE DTE DTE DTE
terminals. The controller comprises:

. A base unit: the IBM 3725 Communi- Remote
cation Controller Telecommunication Lines

. An expansion unit (optional): the IBM DCE 4 DCE - DTE
3?26 Communication Controller Expan- Host 1 —1 | Channel Line
si1on Cables Cablgs

Remote

In this manual, the 3725 with its 3726 ——
I_‘ DCE DTE

expansion is called the "controller", or Controller 1 DCE
" 1 " 3 -
the "3725" when compared with other commu Tailed Modems Remote

nication controllers.

pce | Z_] bce DTE

The controller exchanges data with the
host at high speed, and with the terminals
at speeds adapted to the transmission
lines. It also handles line protocols and (Local) to Host 1 l l

Host 2 - Channel — Attached

error detection and reporting. and 2 DCE Z DCE —

Channel — Attached to

DCE Host 3, Link — Attached

INTERFACES
Link — Attached (Remote) Controlter 3| 1© Host 1and 2

to Hosts 1 and 2

The controller has two network interfaces:

DTE

. Channel interface

. Transmission interface Controller 2

Host 3

DCE

Channel Interface ll I

The channel interface is the interface
between the controller and the host
processor(s). Several hosts may be
attached to the same controller via multi-
ple channel connections. :
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Transmission Interfac

The transmission interface is the inter-
face between the controller and the user
network. The controller can communicate
with a wide range of terminals using asyn-
chronous or synchronous transmission, with
different line speeds (from 50 bps through
256 000 bps), and with different proto-
cols. (start/stop, BSC, SDLC, and token
ring protocol).

The controller may attach via the trans-
mission interface:

. Data circuit-terminating equipment
(DCE)

. Data terminal equipment (DTE)

Data Circuit-Terminating Equipment

The DCE, a modem for example, establishes,
maintains, and releases the connection,
and provides for signal conversion between
the controller and the transmission line.
Another DCE is needed at the remote end of
the line to provide the symmetrical func-
tions between the line and the DTE or
link-attached controller.

Data Terminal Equipment

The DTE serves as a data receiver, data
transmitter, or both, and provides for the
data communication control function
according to protocols. The DTE is remote
when connected to the controller through a
transmission line via DCEs or the IBM
Token-Ring Network. It is direct attached
when connected to the controller without a
DCE.

Channel/lLink-Attached Controller

A controller may be attached to the host
processor in two ways:

. Via a channel adapter

. Via a telecommunication line connected
to the host via another controller

A controller that is attached to a host

processor via a channel adapter is called

a channel-attached (or local) controller.

For example, controller 1 in the accompa-

gying ;igure is channel-attached to hosts
an .

A controller that is attached to a host
processor via a telecommunication line and
another controller is called a link-at-
tached (ar remote) controller. For exam-
ple, controller 2 is link-attached to
hosts 1 and 2. In an SNA network, a tran-
smission line connecting two controllers
is called a cross-domain link.

A controller may be channel-attached to
one host, and link-attached to another.
For example, controlier 3 is channel-at-
tached to host 3 and link-attached to
hosts 1 and 2. The type of attachment for
a controller must be specified with
respect to a particular host.

Chapter 1.
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Controller General Description (Part 1 of 4)

The 3725 expands IBM's communication
controller family, and:

. Preserves compatibility with existing
370473705 Communications Controllers

[ Increases performance by a higher
throughput and greater storage capaci-
ty .

. Improves attachment capabilities

. Provides an operator console (the IBM

3727 Console with its display and
keyboard features) for operator inter-
face and maintenance functions

. Simplifies the machine structure

. Uses new versions of the network
control program and the emulation
program

. Complements and enhances communication
network management

. Improves the reliability, availabili-
ty, and serviceability (RAS)

CONTROLLER ORGANIZATION

The controller is organized in four func-
tional subsystems each equipped with
processors:

] Control subsystem (CSS)
U Transmission subsystem (TSS)
L Token Ring Subsystem (TRSS)

. Maintenance and operator subsystem
(M0SS) ‘

Control Subsystem (CSS)

The control subsystem (CSS) controls the
data transfers over the channel interface
and executes the control program. It is
composed of the central control unit (CCU)
with its associated storage, and zero to
six channel adapters. The maximum number
of channel connections is eight.

Iransmission Subsvstem (7S5S)

The transmission subsystem (T55) controls
the data transfer over the transmission
interface. It is packaged in up to eight
line attachment boards (LABs). Each board
includes one or two scanning processors
(communication scanners) and the necessary
circuits to attach up to 32 lines. The
maximum number of lines that may be
attached to a controller is 256.

Token Ring Subsystem (TRSS)

The TRSS has the capability to attach one
or several token-ring native terminals to
the SNA network thru the 3725 in native
mode. .

The TRSS controls the data transfer over
the IBM Token-Ring Network.

The TRSS may have up to two token ring
adaptors (TRA) and up to eight ring inter-
faces for 3725 Model 1 with 3726 attached
(one TRA in 3725 Model 1 and one TRA in
3726 or 2 TRAs in 3726).

Only one TRA (4 ring interfaces) may be
installed on a 3725 Model 1 without expan-
sion or on a 3725 Model 2.

The TRA is packaged in LAB type C and
shares the board with one scanner.

Maintenance and Operator Subsystem (M0OSS)

The maintenance and operator subsystem
(M0SS) provides the operating and service
facilities to the customer's operator and
to the customer engineer (CE). The M0SS
includes a processor and storage, a disk-
ette drive, a control panel, and their
adapters.

A primary operator console (the IBM 3727
Console with its display and keyboard
features) is attached to the MO0SS.
Optionally, an alternate operator console
can be installed, in addition to the
primary one.

372573726 Maintenance Information Manual 1-020

CONFIGURATIONS

Single-Frame Confiqurations: 3725 Model 2

The 3725 Model 2 configuration consists of the 3725 Model 2 frame, the primary console,
Tha 3725 Model 2 frame contains:

and optionally, an alternate console.

. The central control unit (CCU)

. The storage (512K through 3072K bytes by increments of 256K)

. The M0SS
. Up to four channel adapters

. From one to 80 duplex and/or half-
duplex telecommunication lines

. Up to four token ring transmission interfaces (one TRA)

3725 Model 2 Block Diagram

3725 Model 2
—————————————————————— Bl ..
Channel |CSS 5 1o Two Channet |ITSS/TRSS Up to Three Line Attachment y Transmission
Interface | Attachment Boards | Boards (Up to 80 Lines) ,.Interface
11 (Up to four Channell [ Up\:o 32 !.u:cs
Host System | ' Adapters) I :
. T
f,
I ! Scanner . I To/from
| Line User
oo 11 Channel and/or Interfaces __J— 11 Network
Application | Access P Adapters | TRA I 1
Program Method I I £
| (Up to 24 Lines¥”|
I v | per Board) I
Il  Jo¢cBsl m-"—""fT"TTH-——"————=——— - A
l 10C Bus | | MOSS
L | I
! I et I ccu Dedicated Bus :
| CcCcu ] Adapter |
| : Diskettes
l Diskette ®
| | Drive l]
|
I l MOSS Adapters ;
l Main Processor
. Sto | Control D’_
l roe , Panel (X
Primary
l | p \’ } Operator
- R ] Console
Legend: \
CCU : Central Control Unit _ _ |
CSS Control Subsystem
10C Input/Output Control
MOSS:  Maintenance and Operator Subsystem Alternate
TSS : Transmission Subsystem Operator
TRA : Token Ring Adapter Console (Optional)
TRSS : Token Ring Subsystem I \
e v S . N Y, . / / Y
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Controller General Description (Part 2 of 4)

Single-Frame Configurations: 3725 Model } 3725 Model 1 Block Diagram

A single-frame configuration consists of
the 3725 Model 1, the primary operator
console, and, optionally, an alternate
console. The 3725 Model 1 frame contains:

. The central control unit (CCU)
. The storage (512K through 3072K bytes 3725 Model 1

by increments of 256K) Channel Ess— ; —————— l T—SSI—TR—S—S— T e T e - 9 Transmiss
Interface P to Two Channel Up to Three Line Attachment 1 smission
¢ The MOSS | Attachment Boards | Boards (Up to 96 Lines) | Interface
. {(Up to Two Channel
* Zero, one, or two channel adapters Host System ! ; A;mmn;v e 1 I
| | ——
. Zero, one, or two two-processor ‘ I I
switches I | Scanner U i Zo/from
T 1 ine ser
. From one to 96 duplex and/or half-du- Application | Access ——— Channel 1 or/and Interfaces _J_J : ! Network
plex telecommunication lines Program Method N Adapters TRA
. | ot
| o Up to four token ring transmission | | | Wp to 32 Unu'
| interfaces (one TRA). | — — — e — — — __ ____ber Board) '
] 10C. Bus ] MOSS I |
| | |
II . |
| , ccu Dedicated Bus I
| CcCcu I Adapter !
| ! .
l Diskettes
l Diskette *
| : Drive u
MOsS
! I Processor Adapters I
| Main | T
Stora ontro -
| e l Panel D\
| I \ }z Primary
! . Operator
I ________ N L ) Console
Legend:
CCU : Central Control Unit _
CSS : Control Subsystem
10C : Input/Output Control
MOSS:  Maintenance and Operator Subsystem Alternate
TSS : Transmission Subsystem Operator
TRA : Token Ring Adapter Console (Optional)
TRSS: Token Ring Subsystem _\

L >
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Controller General Description (Part 3 of 4)

Two-Frame Confiquration: 372573726 3725 Model 173726 Block Diagram

The two-frame configuration consists of

the 3725 Model 1, the 3726, the primary 3725/3726

operator console, and, optionally, an : e e —— —_ ———— == — — — =7
alternate operator console. The 3726 3726

frame contains: TSS/TRSS Up to Eight Line

]
| | I
o Channel Attachment Boards Transmission
. Up to four additional channel adapters Interface | | (Up to 256 Lines) | Interface
(total for the controller: six chan- I Up to Three Channel | |
nel adapters) | Attachment Boards | |1
s Six Channel
* Up to two additional two-processor ! x‘; tt:rs)'x l |1
switches I | P | ‘
1!
. Up to 160 additional transmission i1 I - 11
lines (total for the controller: 256 I ] Scanner Line - T
lines) Channel and/or Interfaces - _—
. U Adapters TRA —] N
. Up to two token-ring adapters (TRAs) I | |
and up to eight token-ring trans- Fy I | I
mission interfaces (four per TRA). : | | Tolfrom
P! | tss/TRss  3725Model 1 ) User
| | i Network
Host System [
|1 l [
I I Scanner . : !
I of Line 1
[ and/or —
Application | Access T Channel | TRA Interfaces 1
Program Method T Adapters
| | | | {(Up to 32 Lines | I
| per Board) |
i 10C Bus FY - - - - = |
| l | MOSS
I
1 .
| | ccu Dedicated Bus ]
Cccu i Adapter |
|
| Diskettes
l Diskette ®
l ! Drive u
l |
l MOSs Adapters |
I . Processor
I Main ] Control N _
Storage | Panel \
| \ }, Primary
| | 9 Operator
L_._..___..._._.—L-— ________ I I | Console
3727\
Legend:
CCU : Central Control Unit gs::::otre
CSS : Control Subsystem )
10C : Input/Output Control Console (Optional)
MOSS: Maintenance and Operator Subsystem —\3727
TSS : Transmission Subsystem

TRA : Token Ring Adapter . :

TRSS:  Token Ring Subsystem



Controller General Description (Part 4 of 4)

PROGRAMMING SUPPORT FOR THE 3725

The control program that runs in the CCU

may be:

L3 Advanced Communications Function for
Network Control Program (ACF/NCP)

Version 2 or 3

. Emulation Program for the IBM 3725
(EP/3725)

. Partitioned emulation programming
(PEP) extension

. A program written by the customer

Network Control Program

Advanced Communication Functions for
Network Control Program (ACF/NCP) Version
2 or 3 (called simply NCP in this manual)
is an IBM licensed program product. NCP
provides major capabilities for SNA user
application networks with SDLC. However,
NCP 1s not limited to SDLC devices, and
existing start-stop and binary synchronous
networks can be migrated to the 3725.

NCP works with the following access meth-
ods:

° ACF/Virtual Telecommunications Access
Method (VTAM) Version 1 and 2

. ACF/Telecommunications Access Method
(TCAM) Version 2

The network terminal option (NT0) is a
licensed program product available to
provide start-stop support for NCP in the
3725.

NCP supports the communication network
management (CNM) concept when operating
with the following IBM licensed programs:

o Network Communication Control Facility
(NCCF)

. Network Problem Determination Applica-
tion (NPDA)

J Network Logical Data Manager (NLDM)

In the 3725, the communication network
management is supported by sending failure
messages called alerts from the MOSS to
the host for display. For most failures,
these messages are sufficiently explicit
so that the customer can take the appro-
priate corrective action. Similar
messages, called alarms, are sent to the
operator console of the controller.

Emulation Program

The Emulation Program for the 3725
(EP/3725, called simply EP in this manual)
emulates most of the functions of the IBM,
2701 Data Adapter Unit, 2702 Transmission
Control, or 2703 Transmission Control, and
can communicate with various access meth-
ods running in the host. EP can run only
in a channel-attached controller. When EP
is used, the host must provide a separate
subchannel for each line.

EP works with the following access meth-
ods:

. Telecommunications Access Method

' (TCAM)

U Basic Telecommunications Access Method
(BTAM)

. BTAM Extended Support (BTAM-ES)

Partitioned Emulation Programmina (PEP)
Extension

The partitioned emulation programming
(PEP) extension, in addition to performing
the usual NCP functions, allows designated
lines of the 3725 to operate as a 2701,
2702, or 2703, or any combination of the
three. Most programs wuritten for these
machines can operate in the 3725 without
modification. However, programs that
involve timing or special hardware consid-
erations may have to be changed. The PEP
is the Network Control Program and
Emulation Program merged into one. Most
of the code in these two programs remains
the same as in their stand-alone versions.
However, some program functions are iden-
tical and shared. These functions are:

. Level 1, 2, and 3 routers

. Timer

. Channel adapter

. Panel routines

. Direct-addressable storage

. RAS procedures in'levels 1 and 4

U Access method line trace routines
Reduests that are directed to EP subchan-
nels are handled in the same way as in the
stand-alone emulation program. The NCP
level 3 router dirwcts initial selection
interrupts to the EP initial selection

routine, and data service interrupts to
_the EP data service routine.

PROGRAMMING SUPPORT FOR THE HOST

A number of IBM system support programs
(SSPs) are available. They are executed
in the host and are used to:

. Generate the control programs

. Load them into the controller

. Dump the controller storage on the
host printer

. Transfer diskette files to the host

Program Generation

The control program is generated from
standard program modules using the SYSGEN
procedure in accordance with the control-
ler configuration required. Several
control programs can be generated to
handle different subsets of lines attached
to the same controller.

The control program for the CCU is kept as
a data set on the host storage, but the
microcodes for the scanners and MOSS
processor are kept as data sets on the
diskette.

Network Configuration Changes

The host may issue special commands to the
control program to make changes in the
network configuration by:

. Adding or deleting SDLC lines

. Adding or deleting terminals or clus-
ter controllers, for example

An option of PEP is the ability to operate
the same transmission line alternately in
NCP mode or EP mode. The change from one
mode to the other is made during program
execution via commands sent from the
access method.

For terminals and line protocols having no
IBM support, the user must provide the
routines and incorporate them into the
control program.

RELIABILITY, AVAILABILITY, AND SERVICEA-
BILITY

The controller hardware, control program,
CNM programs (when installed), and MOSS
work together to provide a high degree of
reliability, availability, and servicea-
bility. The feollowing main features
contribute to this:

. LSI technology with high reliability.
. Functional building block design.
. Storage protection mechanisms.

° Error detection and correction codes
on CCU main storage and scanners.

. Fault checking logic.
. Error retries by the microcode.

. Interactive console facilities for the
customer and the CE.

. Removable M0SS diskettes to make engi-
neering changes and diagnostics easi-
er. The diskettes also store error
messages, microcode, initial program
load (IPL) code, and other files.

° Alert messages to the host processor
and alarm messages to the console.

. Host-independent problem isolation for
most hardware failures.

1-023
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Data Flow

Channel Transmission
Interface Interface
Note 1: As the CLAB and the CL2B boards s e ot em e eam ot e m—m . e e e e - - o — o owe mm mmp e s amp et o e s e ome
are split into two parts in this figure, one [_ == | i
for the channel adapter and one for the CSS l For the LAB-3 board:
scanner, the redrive (RDV) function is l | TSS/TRSS Up to Four Lines per LIC, ' '
shown twice for clarity. However, there and up to Eight LICs
X | 3725 Model 2 (See Note 2) | |
is one RDV per CLAB or C2LB board. Up to Four 1
Channel c2LB2 Two Channel Adapters | LAB Position 3 ABorC |
Note 2: LAB Pos. 3 to 8 organization If LAB Interfaces (Channel Adapter Part) | ] c2LB2 (LAB Position 2) A only l
type C installed | c2LB A only 11
J__I'_T c2LB Two Channel Adapters l (Scanner Part) Lic —
0 TRM TICs Upto4d l (Channel Adapter Part) \ //-— —
Cln —— Ring Interfaces 1' CADR CVTL : | [ Lic I Up to
SUs v | | | Interface 1-A cHIN coN] 1 ppy ftst (=== R0V} 5P | FEs [—7 Lic L Jren
Scanner | LICs [ Up to 16 Lines } CADR o ] | (SeeNotel) | ™77 tie =
™ Interface 2-A CHIN]COIN (See Note 1) ! | e Lic
] T
' * | T E Up to Four Lines ' l
From CCU | per LIC and up to
10C Bus ' 1cc Six LICs per board'
Legend: Icc —
Channel ' - |
—~———— Clock signals interface l__ - G et i e s G Gy D e cwp  emmm s e emem o Y o it - o - e | — o omm = mm s ewe e J
‘ r Up to Eight LICs per LAB A
Data/control signals css TSS/TRSS (Up to 32 Lines per LAB) _ (See Note 2) | Transmission
! ! CAB 37.26 _[LAB Position 8 ABorC Interface
- - e e o e | N e e e s ot e e mme em em f e e - | LAB Position 7 ABorC 11
L_e_g.ﬂ\_d. l Up to Eight [CLABZ 3725 Model 1 \ l LAB Position 6 ABorC
Channel [CLABY Up to six Channel Adapters - | TSSITRSS \_ 1%;';3“5 P,°?‘"°:_f — _ABoC || 1J
ALU arithmetic and logic unit Interfaces (Channel Adapter Part) Up to four Two-Processor Switches | 7~ fLAB Pogii’:,::o; = Q,B c;:r [} 3 -
BSMI basic storage module CADR cviL A | [CLABZ (LAB Position 21 oy I
interconnection —_ Interface 1-A — ! 251t a4
BTAC branch trace/address compare _____'______ CADR RDV pt—————=r” ' l CLAB1 (LAB Position 1) A only | '
CAB channel adapter board i —— tmterface 1B CHIN| CCIN . ! {Scanner Part)
CADR channel adapter driver receiver __'__'_._.___ (TPS) iee Note 1) v (LABB only) 10
CCIN channel-to-CCU intem_:onnectl on ' prooe SRR 1 ue
CHIN channel interconnection I From ccu |} | = 1 CSP ! FES | LICc ' |
cCu central control unit ccus . 10C Bus Lo e : H ; Lic
CCUB CCU board ] | | Local |1 “Tecu ! e rr uc -
CLAB channel and line attachment Storage ] Clock o i ________ < RDVM CSP | FES = LiC
board . 1 ! - Lic Up to
C2LB2 channels (two) and line | s Controls \ I (SeeNote 1) LIc — l 1 256 tines
attachment board 2 , —_— Lic 1
C2LB channels (two) and line | IV . 10C Bus J. ] Up to 14 Scanners :
attachment board ] 10C pr—m—————— ] in the TSS : : JUp to Four ]
CSP communication scanner processor | BTAC |—| Data Flow }— ALU . i ! 1cc | ] Linesper LIC |
€55 control subsystem . X ! -
CVTIL card - vendor transistor logic | .4 ' | Icc ] I
ECC error checking and correction it ? bo MIOC Bus i
FES front-end scanner l [ '._.:_J L J
ICcC internal clock card ) . i~ — e e e - s —— . — — — — — —— — — — —
I0C input/output control l : : 1 MOSS
LAB  line attachment bogrd : - | Diskettes
L1cC line interface car MMB v heessescesenno- 1 P10 Bus
MCC  MOSS control card | F---d \ } ccu . - A
MIOC MOSS input/output control { e »| Adapter Diskette g: :tte
MMB  memory and MOSS board ! - : | Adapter w 0
M0SS maintenance and operator Storage Main ' MOSS
subsystem l Control Storage : | Processor ;Zne' Control  y-
RDV redrive : apter -
. D | | :
TPS  two-processor switch (feature) | Control Adapter i ata only Convrol_| Panel * Primary
| TRA token ring adapter ECC Program MOSS Console Operator Alternate
LEE] transmission subsystem I | ' Storage Adapter ¥ [} Console Operator
| TRSS token ring subsystem Expansion Console
| l i §
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Control Subsystem (Part

The control subsystem (CS5S) consists of
the following mair components:

. Central control unit (CCU)
. Storage
. Programming support

. Channel adapters (CAs)

CENTRAL CONTROL UNIT (CCU)

The central control unit (CCU) is an
interrupt-driven processor with a stored
program (called the "control program™ in
this manual) that controls the data trans-
fers on the channel and transmission
interfaces. The central control unit
board (CCUB) includes:

. Data flow, local store, controls,
arithmetic and logic unit (ALU),
branch trace/address compare (BTAC)

. CCU clock

. Input/output control (IOC) for trans-
fer of controls and data to and from
the channel adapters and scanners via
the I0C bus

. MOSS input/output control (MIOC) for
transfer of controls and data to and
from the MOSS

Macihhine Instructions

The instruction set consists of 53
instructions. Two of these (IOH and IOHI)
are new with respect to the 370473705
instruction set, and are designed to
manage I/0 operations on the I0OC bus (see
Chapter 10 for details). Of the 51
remaining instructions, all but three are
compatible with the 370473705 instruction
set at both source and object code level.
The three exceptions are compatible at
source code level only.

Most of the machine instructions are
register-oriented, and use two registers,
or a register and immediate data, or a
register and a storage position.

of 2)

Interrupt System

The controller has four interrupt levels
(numbered 1 through %), a base level
numbered 5, and 128 external registers
(numbered X'00' through X'7F'). The first
40 registers are called the 'general
registers'. They are associated,
eight-by-eight, to the five program
levels, and reflect at any time the
contents of the instruction address regis-
ter (IAR) and the seven working registers
of the current program level.

Should an interrupt of higher priority be
requested, the usual housekeeping before
entering the higher program level is
already performed. When the level is
re-entered, the eight corresponding gener-
al registers are transferred into the IAR
and working registers, so that the proc-
essing resumes where it left off.

° Level 1 handles those situations
requiring the most urgent attention:
errors and requests for IPL.

. Level 2 handles program-controlled
interrupts (PCIs) for line handling,
data transfer, and MOSS diagnostics.

. Level 3 handles the interrupts from
the channel adapters, timers, and
control panel. It also handles PCIs
for transmission processing that can
be deferred from level 2.

. Level 4 handles PCIs for overall
management of szystem resources,
management, queue manipulation, and
dispatching of level 5 tasks. It also
handles interrupts from the MO0SS.

buffer

. Level 5 is the background level of the
controller. It executes all the
low-priority, non-time-dependent func-
tions of the controller, such as line
management, data and message handling,
control command decoding and
execution, and block handling
routines, as well as most SNA func-
tions.

I/0 commands are executed on levels 2, 3,
and 4. Attempts to execute I/0 commands
on level 5 result in an I/0 error.

MAIN STORAGE
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The main storage contains the control

program.

It is packaged on the memory and

M0SS board (MMB) and is controlled by a
storage control (SCTL) card and an error

checking and correction (ECC) card,

corrects single-bit errors,

which

and signals
double-bit errors on storage words.

The

MMB includes a clock to distribute timing
to the channel adapters and scanners via

the redrive (

RDV) cards.

The storage address register is 22 bits

long.

The read cycle time is 400 ns and

the write cycle time is 600 ns.

The storage word consists of % bytes
referenced as follows:

1-040

Parts of the storage may be protected
against write operation by read-only keys
set during initialization. A program
level trying to write in a read-only
segment causes an address exception
(except for the M0SS, which may urite
anywhere in the storage).

Storage Size

The storage is from 512K through 3072K
bytes by increments of 256K.

Cvcle Steal Mechanism

Ihg cycle steal mechanism is an adapter
initiated operation (AIO). It avoids the

overhead caused by data transfers between
Y X (] 1 the host and the CCU storage, and between
the CCU storage and the scanners. Cycle
0 70 70 ] 7 stealing transfers data without involving
the processing of the control program.
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Control Subsystem (Part 2 of 2)

LOCAL STORAGE

The local storage contains the external
registers. It includes the 40 general
registers, but not registers X'70' through
X'7F' which are CCU hardware registers.

CHANNEL ADAPTER

Packaqing (3725/3726)

The channel adapters are packaged on one
of the following types of board, via the
RDV logic:

. Channel and line attachment board
(CLAB1 and CLAB2)

. Channel attachment board (CAB)

Packaging (3725 Model 2)

. On the 3725 Model 2 two channel adapt-
ers are packaged on each of the
following beoards: the €2LB and the
C2LB2.

Inside a board, a channel adapter is
composed of the following cards:

. One channel adapter driver receiver
(CADR)

. Channel interface (CHIN)
. Channel-to-CCU interconnection (CCIN)

L3 Additional functions to CHIN and CCIN
(CVTL)

Board Characteristic 3725/3726

One channel adapter and one line attach-
ment base for up to 32 lines are packaged
on each CLAB (1 and 2). The CLABs are
packaged in the 3725.

Up to four channel adapters (and no line
attachment base) are packaged on the CAB.
The CAB is packaged in the 3726.

Board Channel TPS Channel
Adapter Connections
CLABL 1 0 or 1 1 or 2
CLAB2 1 0 or 1 1 or 2
CAB 1 to ¢ 0 to 2 1l to 4

Board Characteristics (3725 Model 2)

One or two channel adapters and one line
attachment for up to 24 lines are packaged
on the C2LB and C2LB2 boards.

Board Channel TPS Channel
Adapter Connections

C2LB 1 to 2 None 1l or 2

C2LB2 | 1 to 2 None 1 or 2

Channel Adapter Driver Receiver

Each channel adapter is equipped with a
channel adapter driver receiver (CADR)
that drives and receives the channel cable
signals.

Jwo-Processor Switch

The two-processor switch (TPS) is a
feature of the channel adapter that
provides a second CADR card to attach a
second channel. With the TPS, the channel
adapter can attach either:

J Two channels of the same host, or

. One channel of one host and one chan-
nel of another host

However, only one channel connection is

active at any one time.

Up to four TPSs may be installed to give

up to eight channel connections; the last

two TPSs are mutually exclusive to channel
adapters 5 and 6.

Channel Interface

The channel interface (CHIN) card includes
the necessary logic to:

o Decode commands and addresses received
from the host via the channel

. Buffer the data received from or tran-
smitted to the host

. Control the channel tags, the clock,
and the timeouts

° Detect errors

Channel-to-CCU Interconnection

The channel-to-CCU interconnection (CCIN)
card includes the necessary logic to:

. Control PIO operations with the CCU
via the I0C bus

3 Control cycle stealing by adapter
initiated operation (AIO) with the CCU
via the I0C bus

. Control the internal timing, and the
CCU and channel bids

. Perform the autoselect function with
the other channel adapters

. Detect errors
Redrive

The redrive (RDV) card connects the 10C
bus and repowers the bus signals at the
entrance to the board.

Channel Operation

With NCP, the channel adapter attaches to
a byte-multiplex, block-multiplex, or
selector channel. With EP, the channel
must be byte-multiplex.

The channel adapter interacts with the CCU
by means of:

. Program-initiated operation (PI0) to
transfer commands and data between the
CCU.sForage and the channel adapter
registers.

L Adapter-initiated operation (AID) to
provide high-speed data transfer in
cycle steal between channel adapter
and CCU storage.

] Interrupts initiated from the channel
adapter to signal an event to the CCU.
Interrupt level 1 is used for errors
and level 3 for normal operation.

PI0O and AIQ are initiated by IOH/IOHI
instructions.

Channel Adapter Addressing

Each of the six channel adapters is sepa-
rately addressable from the controller.
NCP requires only one subchannel to a host
for all traffic; EP requires one subchan-
nel per line controlled.

Channel Adapter Modularity (3725/3726)
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For a channel-attached controller, the
minimum configuration corresponds to one
channel adapter (CA position 1 or CA-1)
included in CLABl1. CA-1 may have a TPS
feature (TP5-1).

CA-2 is implemented in CLAB2 and may have
a TPS feature (TPS-2).

The other channel adapters, CA-3 through
CA-6, are implemented in the CAB. CA-3
and CA-4 may each have a TPS feature
(TPS-3 and TPS-% respectively). MWhen
TPS-3 is installed, CA-6 is not installed.
When TPS-4 is installed, CA-5 is not
installed.

The maximum number of channel adapters is
six, and the maximum number of chanpel
connections with TPS installed is eight.
However, with a TPS, only one of the chan-
nels connected to tha channel adapter may
be active at any given time.

Channels
Channel (Total)
Adapter Wo | With
Position TPs | TPS

Unit Board

3725 CLAB1 1 1 2
CLAB2 2 2 4
3726 CAB 3 3 6
4 4 8

5 5 None

6 6 None

Channel Adapter Modularity (3725 Model 2)

For a channel-attached controller, the
minimum configuration corresponds to one
channel adapter (CA position 1l or CA-}):
An additional channel adapter (CA position
2) can be installed in the C2LB board.

Two channel adapters may be installed on
the C2LB2 board. No TPS feature is avail-
able for the two channel adapters.

Channels
Channel (Total)
Adapter Wso | With
Position | TPS | TPS

1 and 2 2 None
3 and & 4 None

Unit Board

3725 Cc2LB
Mdl 2| C2LB2

1-04 1




Transmission and Token Ring Subsystem (Part 1 of 5)

PACKAGING
The line attachments are packaged in one
of the following types of board:

® Channel and line attachment board
(CLAB)

. Line attachment board type A (LABA)
. Line attachment board type B (LABB)
. Line attachment board type C (LABC)
Each board type A or B includes the
following cards:

. Redrive (RDV) card

. Communication scanner processor (CSP1
and 2) cards

. Communication scanner storage (CSM)
card

. Front-end scanner (FES) card

. Line interface card (LIC)

internal clock cards (ICC)
o For LAB type C, in addition, the

token-ring adapter (TRA) includes a
TRM card and up to four, TIC cards.

¢ Optionally,

Board Characteristics (3725/3726)

One or two channel adapters and one line
attachment base for up to 32 lines are
packaged on CLABL and CLAB2. A LAB type A
includes one line attachment with a single
scanner; a LAB type B includes one line
attachment with two scanners.

A LAB type C includes one line attachment
with one scanner and one TRA (neither type
of LAB includes a channel adapter).

Number of
Board Scanner|TRA] LICs ICCs TICs
CLAB1 1 0 [1 to 8|0 or 2 0
CLAB2 1 0 {1 to 8|0 or 2 0
LABtypeA 1 0 [1 to 8]0 or 2 0
LABtypeB 2 0 |1 to 8|0 or 2 0
LABtypeC 1 1 |1 to 4|0 or 1]1 to &

Board Characteristics (3725 Model 2)

One or two channel adapters and one line
attachment for up to 24 lines are packaged
on the C2LB and the C2LB2. Board charac-
teristics for LAB type A, B, or C are as
shown for the 3725/3726.

Number of
Board Scanner|TRA] LICs ICCs TIiCs
C2LB 1 0 |1 to 6 2 0
CLAB2 1 0 |1 to 66 or 2 0
LABtypeA 1 0 |1 to 8|06 or 2 0
LABtypeB 2 0 |1 to 8j0 or 2 0
LABtypeC 1 1 |1 to 4]0 or 1]1 to &

LAB Numbering

Because CLABl and CLAB2 include one line
attachment base each (equivalent to LAB
type A position 1 and LAB type B position
2 respectively), the LABs are numbered
from LAB type A,B or C position 3
(LAB%x-3) through LAB type A,B or C posi-
tion 8 (LABx-8). For the 3725 Model 2,
only one LAB exists: the LABx-3.

REDRIVE (RDV)

The redrive (RDV) card connects the I0C
bus and repowers the bus signals at board
entry.

COMMUNICATION SCANNER PROCESSOR (CSP)

The communication scanner processor (CSP)
is loaded with microcode that controls the
connected lines. The microcode is loaded
from the diskette during IPL. Error
checking and correction are included in
the CSP storage circuits.

The CSP interacts with the CCU via the I0C
bus by means of:

. Program—-initiated operation (PIO) to
transfer commands from the CCU to the
CSP.

. Adapter-initiated operation (AID) to
provide high-speaed data transfer in
cycle steal between the CCU and CSP
storage.
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Interrupts initiated from the CSP to
signal an event to the CCU. Interrupt
level 1 is used for errors and level 2
for normal operation.

PI0 and AIO0 are initiated by IOH/IOHI
instructions.

CSP Modularyty (3725/3726)

Number of CSPs per CLAB1 s 1
Number of CSPs per CLABZ2 : 1
Number of CSPs per LAB type A: 1
Number of CSPs per LAB type B: 2
Number of CSPs per LAB type C: 1

4

£SP_Modularity

Number
Number
Number
Number
| Number

1-050

(3725 Model 2)

of CSPs
of CSPs
of CSPs
of CSPs
of CSPs

per C2LB
per C2LB2

per LAB type A:
per LAB type B:
per LAB type C:

Total number of CSPs

.
.

v
.

.
.

DN

maximum

Total number of CSPs : 14 maximum
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FRONT-END SCANNER (FES)

One front-end scanner (FES)

is associated

with each CSP to form a ‘scanner'. It
consists of hardware only.

I Scanner _and TRA Modularity (3725/3726)

The minimum controller configuration
corresponds to one scanner (scanner posi-
tion 1) included in CLABl. The other
scanners (scanner position 3 and scanner
positions 5 through 16) are optional.
Scanner positions 2 and & do not exist, so

Transmission and Token Ring Subsystem (Part 2 of 5)

Scanner Performance (both Models)

Dgpepding on the protocols and trans-
mission speeds, the scanner can handle the
following number of lines:

LINE OPERATING MODES
The microcode operates the lines in normal
mode, character mode, or service mode.

The operating mode is selected on a line-
by-line basis and the scanner may run all

FES Modularity (3725/3726) that the maximum number of scanners is l&. Protocol Speed Number of Lines three modes at the same time.
Scanner _and TRA Modularity: (bps)
Number of FESs per CLAB1 1
Number of FESs per CLAB2 LR | - th?ex g ggg iz Hormal Mode
Number of FESs per LAB type A: % Unit| Board |Scanner Position TLAB c %Anei 64 000 4
Number of FESS per LAB type B: any CLAB LAB vpe ax 128 000 2 The microcode normall :
: y uses this mode to
| Number of FESs per LAB type C: 1 - LAB type B 256 000 1 transfer data using messages (several
Total number of FESs : 14 maximum type A CS | TRA characters) in a burst.
3725 | CLABL 1 noa o o] woal 32 SOLe R el oo | 2
CLAB2 3 N/7A N7A] N/A 64 128 000 2
LABPos3 5 576 5 6 96 Character Mode
FES Modularity (3725 Model 2) BSC EBCDIC 9 600 32
3726 |LABPos4% 7 7/8 7 18 izg 66 000 4
LABPos5 9 9/10 9 0 This mode is similar to the operating mode
Number of FESs per C2LB 1 LABPos6 1 11712 11 12 192 BSC ASCII 4 800 32 of the communication scanner type 2 of the
Number of FESs per C2LB2 : 1 LABPos7 13 13714 13 14 224 9 600 16 3705 which transfers data character by
Number of FESs per LAB tvpe A: 1 LABPos8 15 15716 15 16 256 64 000 4 character.
:umber o; FESs per tﬁB type g: %
umber of FESs per B type C: -
l Total number of FESs : 4 maximum %ggaracter orllggg 8 half-duplex
*
Scanner Modularity (3725 Model 2) Mode) Burst Moda
Start-stop 300 32 half-duplex
COMMUNICATION SCANNER (CS) . . d (Character 600 20 half-duplex This mode allows data transfer by bursts
The controller configuration corresponds Mode) ¥ 1 200 8 half-duplex of up to four characters.
to one scanner (scanner position 1)
Each communication scanner (CS) is made up included in C2LB. Start-stop 1 200 32 half-duplex
of one CSP and one FES. (Burst 2 400 | 16 half-duplex
iti i M - Service Mode
Unit|{Board Scanner Position| LAB Lines ode) g ggg 2 ﬁ:{;_gggig: Service Mod
. C2LB and LAB Type C (Max) 19 200 2 half-duplex
Eunctions Cz2LB2 type B | TRA In service mode, the scanner executes the
LAB A ¢S ALC 2 400 16 duplex commands sent from the MOSS. The scanner
. . type Airline 4 800 8 duplex may be connected to NCP or disconnected
The main functions of a scanner are to: Line 9 600 ¢ duplex from NCP.
. . 3725|C2LB 1 N/A  |N/A} N/AL 24 Control 14 400 3 lines/per LIC
. Provide buffers for the transmitted or Mod. |C2LB2 3 N7A N/A} N/A| 48 19 200 2 lines/per LIC
received data, and control the trans- 2 LABPos3 5 576 5 6 80
fers to the CCU X After microcode EC 873051, character
mode for tributary station is no longer
* Support start-stop, BSC, SDLC, auto- necessary; BURST mode may be used instead.
call, and X.21 protocols
. Control the transmission interface of
the controller
. Provide service facilities
. Serialize/deserialize the transmitted
and received characters
. Manage the line services
Chapter 1. Introduction 1_051
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Transmission and Token Ring Subsystem (Part 3 of 5)

[ INTERNAL CLOCK CARD (ICC) LIC/ICC Compatibility LIC Weight
The internal clock card ICC type 1 or 2 may previde through the LICs, the clock control The weight of a LIC is a value (12 through
for internal and external clocked DTE (5/5, BSC, and SDLC protocols). At plant the speed LIC DTE clocking Direct-Attached 100) that represents the percentage of
is set to 9600 bps; and at installation time, it may be changed by the CE on a per-LIC Type Terminal scanner occupation. The sum of the
basis. weights of all the LICs connected to a
(For details see the following diagram). 1 Allowed with | Allowed with ICC scanner must be equal to or less than 100.
ICC (up to (up to 19 200 bps) Several types of LIC may be mixed in the
19 200 bps) same scanner. On a LIC with several ports
Direct or Local—attached DCE Attachement (line connections), the weight of the LIC
Type of of DTE of DTE ' 2 Not allowed Not allowed is determined by the speed of the "heav-
Operation iest'.line: The weights for each LIC type
Internal External Internal External 3 Not allowed Allowed with ICC are given in the following tables:
Clocking Clocking Clocking Clocking (up to 245 760 bps)
* % %X % * %
GA Not allowed Allowed with ICC Example 1:
Start/Stop 50 75% 2400 50 75% (up to 9600 bps) ) R
100% 110 4800 100% 110 A scanner equipped with eight LICs type 1
134.5 200 9608 134.5 200 4B Not allowed | Allowed with ICC with weight = 12 (32 half-duplex lines at
300 600 19200 300 600 (up to 245760 bps) 9600 bps) has a total weight of 96.
1200 1200 N/A
2400% 2600 Example 2:
4800% 4800% :
9600% 96 0 0% A scanner equipped with two LICs type 1
19200% bps 19200% bps Limitations with weight = 50 (eight duplex lines at
19 200 bps) has a total weight of 100.
Synchronous 50 110 2400 50 110 .
134.5 4800 134.5 If the transmission speed of any of the Example 3:
200 300 9600 200 300 lines connected to a scanner exceeds 9600
600 19200 600 bps, the maximum number of LICS for that A scanner equipped with one LIC type 2
1200 bps 5600 1200 bps N7A scanner is 4. with weight = 100 (one duplex line at
245760% bps 230 400 bps) has a weight of 100.
(BSC only) (BSC and LIC Modularity:
SDLC) LINE INTERFACE COUPLER CARD (LIC)
Number of lines per LIC T % maximum
Number of LICs per LAB : 8 maximum
* Additional speeds provided by ICC-2 card. One line interface card (LIC) attaches up Number of lines per LAB : 32 maximum
to four lines to the controller. There Number of LICs per C2LB/C2LB2 : 6 maximum
%¥¥%¥ The selection of the clock speeds may be done by software at are several types of LICs depending on the Number of lines per CLAB/C2LB2: 24 maximum
generation time or by harduware (Jumper). different transmission interfaces (see Number of LICs per CLAB : 8 maximum
Chapter 4 for descriptions of the physical Number of lines per CLAB : 32 maximum
%% The selection of the clock speeds may be done only by harduare interfaces). Most types of LICs may
(Jumper). attach either: )
ICC Modularity (3725/3726) : . A DCE (transmission line attachment), Speed Mixing on LIC
or
Number of LICs per ICC : 4 maximum . A DTE (direct attachment) Terminals with different transmission
Number of lines per ICC : 16 maximum speeds may be connected to the same LIC,
Number of ICCs per LAB 2 maximum with the following exception: if several
Number of ICCs per CLAB 2 maximum direct-attached terminals are connected to

the same LIC, their transmission speeds
must be identical.

ICC Modularity (3725 Model 2)

(For C2LB and C2LB2 boards)

Number of LICs for two ICCs : 6 maximum
Number of lines for two ICCs:24% maximum
Number of ICCs per board : 2

(For LAB3 board)

Number of LICs per ICC t 4 maximum
Number of lines per ICC : 16 maximum
Number of ICCs per LAB : 2 maximum



[ Transmission and Token Ring Subsystem (Part 4 of 5)

LIC Type 1 (LIC1)

Line interfaces

Number of lines
Transfer mode
Protocols

DTE clocking

Direct attachment

Transmission speed:

V.24 (RS$-232C) and
V.25 autocall (RS-366)

Up to 19 200 bps

Up to four
Half-duplex or duplex
Start-stop, BSC, SDLC

Allowed with ICC
(up to 19 200 bps)

Allowed with ICC
(up to 19 200 bps)

LAB type A, B, or C
Weight:
Protocol Max Speed| Weight
(bps)
Autocall N/A 12
SDLC duplex 4 800 12
9 600 25
14 6400 42
19 200 5Q
SDLC half-duplex 9 600 12
14 400 25
19 200 25
BSC EBCDIC 9 600 12
14 400 25
19 200 25
BSC ASCII 4 800 12
9 600 25
14 400 37
19 200 50
BSC 1 200 62
(Character
Mode) (5)
Start-stop 1 200 12
(Burst 2 400 25
Mode) 4 800 50
9 600 100
14 400 100
(3, %)
19 200 100 (1)
Start-stop 300 12
(Character 600 18
Mode) % 1 200 37
ALC duplex 2 400 25
% 800 50
9 600 100
14 400 100 (2)
19 200 100 (1)

1.
2.
3.

Notes:

Only two ports per LIC1 are used at 19 200 bp
Only tuo ports per LICl are used at 14 400 bp
Externally clocked DTEs.

Af 14 400 bps only, two ports of the LIC type

After microcode EC 873051,
longer necassary;

character mode for
BURST mode may be used inst

LIC Type 2 (LIC2)

US wideband, services
5703/8803, 5701/8801,
and 575175700

Up to 230 400 bps

Line interfaces

Transmission speed:
Number of lines One

Half-duplex or duplex
BSC and SDLC

Not allowad

Transfer mode
Protocols
DTE clocking

Direct attachment Not allowed

LAB type : A, B, or C
Weight:
Protocol Max Speed | Weight
(bps)
SDLC half-duplex 64 000 25
72 000 25
128 000 50
230 400 100
SDLC duplex 64 000 25
128 000 50
230 400 100
BSC EBCDIC 6% 000 25
BSC ASCII 64 000 25

LIC Type 3 (LIC3)

Line interfaces :
Transmission speed:
Number of lines
Transfer mode
Protocols

DTE clocking

Direct attachment

V.35 high-speed

Up to 256 000 bps

One

Half-duplex or duplex
BSC and SDLC

Not allowed

Allouwed with ICC
(up to 245 760 bps)

LAB type A, B, or C
Weight:
Protocol Max Speed Neight
(bps)
SDLC half-duplex 64 000 25
72 000 25
128 000 50
256 000 100
SDLC duplex 32 000 25
64 000 25
128 000 50
256 000 100
BSC EBCDIC 64 000 25
BSC ASCII 64 000 25

LIC Type 4A (LICGA)

Line interfaces
Transmission speed:
Number of lines
Transfer mode
Protocol

DTE clocking

Direct attachment

X.21 medium-speed

Up to 9600 bps

Four

Half-duplex or duplex
SDLC

Not allowed

Allowaed with ICC
(up to 9600 bps)

LAB type A, B, or C
Weight:
Protocol Max Spead Weight
(bps)
SDLC half-duplex 9 600 12
SDLC duplex % 800 12
9 6G0 25

LIC Type 4B (LIC4B)

Line interfaces
Transmission speed:
Number of lines
Transfer mode
Protocol

DTE clocking

Direct attachment

: X.21 high-speed

Up to 256 CCO0 bps

One

Half-duplex or duplex
SDLC

Not allowed

Allowed with ICC
(up to 245 760 bps)

LAB type A, B, or C
Weight:
Protocol Max Speed Weight
(bps)
SDLC half-duplex 64 000 25
72 000 25
256 000 100
SDLC duplex 64 000 25
256 000 100
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Transmission and Token Ring Subsystem (Part 5 of 5)

TOKEN RING ADAPTER (TRA)

The token ring adapter (TRA) is a part of
the token ring subsystem (TRSS) to support
the IBM Token-Ring Network.

The NCP Token-Ring Interconnection (NTRI)
program is the program running in the CCU
to support the IBM Token-Ring Network.
Each TRA is made of one token ring multi-
plexer (TRM) card and up to 4 token ring
interface coupler cards (TIC) to support
up to four token ring transmission inter-
faces.

Functions

The main functions of the TRA are:

. Provide buffers for the command
processor for the transnitted and
received data.

. Serialize/deserialize the transmitted
and received data.

° Control the token ring transmission to
the token-ring network.

. Provide service facilities.

TJRA Modularity

A TRA must be installed in a LAB type C
board and share the board with one scan-
ner.

A LAB C board may be installed in any LAB
position 3 to 8.

LAB 3 to 8 organization if LAB type C
installed:

Token -~ Up to 4
TRM Ring r-=- Ring
Interfacest-- Interfaces
I0C P~
T B B I 5
Bus Line F-= Up to 16
Scanner|Interfaces lines
S

Limitations

372573726 Model 1

A maximum of 2 TRAs may be installed,
giving up to 8 token ring transmission
interfaces (8 TIC cards).

One TRA may be installed in 3725 and one
TRA in 3726 or 2 TRAs in 3726.

3725 Model 2

Only one TRA can be installed in a LAB C
on LAB position 3 giving up to 4 token
ring transmission interfaces (4 TIC
cards).

Performance

No performance impact related to the
number of token ring interface installed.

Characteristics

The token ring protocol is tha protocol
supported (4 Mbits per second).

TOKEN RING MULTIPLEXER (TRrM) CARD

Manages the interface between the IOC bus
and the different TIC cards.

Converts PIO operation into MMIO opera-
tion.

TOKEN RING INTERFACE COUFLER CARD (TIC)

Each TIC card handles, with thz help of in
housed processor, the token ring trans-
mission interface.

TIC Weight

No weight dependency.

TIC Tvpe

Only one type.

372573726 Maintenance Information Manual
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Maintenance and Operator Subsystem

The MO0SS contains the following main
components:

. MOSS processor, storage, and microcode
. Adapters

. Diskette drive

. Control panel

. Operator console

M0SS PROCESSOR STORAGE AND MICROCODE

The M0OSS processor and storage are pack-
aged in the memory and M0SS board (MMB).
The M0SS microcode is loaded from the
diskette during IML.

The main functions of the M0SS are to:

. Provide the operator with functions
for initialization of the controller

DISKETTE ADAPTER

The diskette adapter accepts commands from
the M0OSS processor in PI0 mode and data by
direct storage access.

A diskette has two sides, 77 tracks per
side, 26 sectors per track, and 256 bytes
per sector, making a total of 1 million
bytes of storage per diskette. The data
transfer rate is 62.5 kbps and the average
access time is 40 ms.

Two diskettes are needed:

. Controller diskette, for normal opera-
tion

U Service diskette, for maintenance in
offline mode

A copy of each diskette is included as a
spare in the shipping group. Their updat-
ing is under the responsibility of the CE,
except for the customer's procedures and
the configuration files.

Service Diskette

The service diskette contains the follow-
ing files:

1. Basic MO0SS microcode

2. Diagnostics with the diagnostic
control facility (DCF)

J. Limited set of service procedures

4. Files duplicated via the diskette
swap procedure

CONTROL PANEL

The control panel is located on the 3725
and contains switches and indicators for
the use of the customer's operator and CE
to:

Channel
Interface

. Enable and disable the channel
connections

[ Power on or off the controller
. Test local/remote control power

U Select the primary or alternate opera-
tor console

U IPL the controller and load the micro-
codes and diagnostics

J Check the controller operation

[ Reset certain error conditions

OPERATOR CONSOLE

The console adapter operates in PI0 mode
and transmits data to the operator console
in start-stop mode at 2400 bps without a
modem.

Transmission
Interface

and the line interfaces | T T T [eiiedaliaiia it e B
l css 'TSSITRSS For the LAB-3 board: l '
. 3 - 0 Four Lines per .

e  Support network problem determination Controller Diskette | 3725 Model 2 xﬂmu;ukucl‘
through the host by generating alert Jp to Four e Y — | [CREPorens ST C |
messages to the host (NCP only) and . intertaces {Ghannel Adapter Part) ! [C3082 (LAB Poston D) Ao |
alarm messages to the operator . The controller diskette contains the I N ey Twe Crammet Ao | e p - 1!
console, and by running diagnostics in following files: \ (Channel Adapter Part) | = =
the controller } CADR cVIL Unto

l N Interface 1-A CCIN ROV ROV CSP FES I ' 80 lines
. - — CADR cviL - e

. Maintain the controller files defining 1. IPL checkout procedures 1 Intectace 2:4 E;%;; |
the machine configuration and parame- U . | us to Four Lines | |
ters of the channel and line 2. MOSS microcode | e e ) ol
connections ) Channel i

. 3. Controller load/dump program Interace L e e e e e e b == J

. Retry automatically failing harduware 1 r r Up o Eight LICs per LAB B N

i css TSS/TRSS (Up to 32 Lines per LABI ' Transmission
or software, and re-IPL after nonre- 4. Scanner microcode 1 =5 3726 (e BT Interface
. . - ey o e e it S e w o e - e - — — — e - — LAB Position 7 B or
coverable failure when possible T T e (o T2 oo\ (it Py PR 1
5. IPL ports table 1 |Chame (CTRey Do 1o v Channel Adaprer I S [ VLT M A8 o C 13
. Provide the CE with utility programs _ Interfaces | (o1 nnel Adapter Port)  Up to four Two-Processor Switches fl-ALBA:m:;:o;‘ A;“;?C— TiT— | I'
| to dump the storages of the CCU, CS5SP, 6. Box error record (BER) file (CHGCIL) — CADR o a et : [CLrB (LAB Poviion 2 R ony
l TIC, and MOSS ____.*____'__— CADR cnleem ——E;_}_ ....... 'cs AB1 (:AB Position 1) A only 11
i i v Interface 1-8 canner Part)

7. Configuration data file (CDF) B 1) Suneeem o [ =

. Provide box error handling and record- | | from ceu I Cese bores | ue T

ing 8. Graphic configuration file (GCF) I ccus 1oc 8 sk o e e
ool ] seme [T —— Vo) | el RoVEQ csp | Fes [ £ e | lu
. i to
9. Machine load table (MLT) | | | ve e H o1 1255

I - 0C Bus | 0 canners i -
ADAPTERS 10. Control program (pre-cztaloged and : srac | onerion =] toc k== wcee b e tes Tk JJ mxxmjl
user-written) procedures . I: . e |— 1

l A iy S : MIOC Bus ' -

. . . 1

Adapters for the CCU, diskette drive, 11. One dump buffer area (CHGDMP), which 1 L-._-.- - - 3

control panel, and operator console are may contain either the MOSS microcode | - ; | Moss

packaged in the MMB. | dump or the scanner microcode dump. | e I s ) 10 Bus P omen

ronas 4 ccu
| 12. Lline description file (LDF) | ¢ _ :“""'n"’[:}“”"' o ][4
CCU ADAPTER | o e L [
ontr i ane!
13. Port suwap file I I aooe | Daony | _cConval Adorer o™ P iy
t ds f th €cc Program Cloc MOSS Consote b gw:u Alternate
i 1012 ter onsole Operator

aos CCU adapter_accepts commands rom tha | 14. One dump buffer (CHGTRSS), which may ! ! e | [T R i

MOSS processor in PI0 mode. Data is I contain one to four TIC dumps. | [ L—J—E;;f:

passed between the MO0SS and the CCU via [ E;;t:

shared storage areas (mailboxes). e el Je e e e e == 7

Chapter 1. Introduction 1-060




Maintenance Philosophy (Part 1 of 2)

The maintenance of the 3725 is based on:

1. Error detection by hardware and soft-
ware

2. Error collection by the control
program and the M0SS microcode

3. Error notification to the customer
through alarm and alert messages
(NCP), or alarm messages (EP).

4. Problem determination by the customer
at the host site and the controller
site so as to call the appropriate
sarvice personnel.

5. Prgblem isolation by saervice person-
ne

6. FRU replacement, repair, and verifi-
cation

(See illustration page 1-071.)

Concurrent Maintenance

Generally, the controller is not available
to the customer when the diagnostics are
being run, or a field replaceable unit
(FRU) is being replaced. However, the
controller is available to the customer
when a repair is being made in the disk-
ette drive or the operator console, or
when diagnostics are being run only for
testing the MO0SS.

This mode of operation is called concur-
rent maintenanca.

Repair Action in Case o oli rro

A failing FRU may be indicated by the
following error information:

. Repair action codes (RACs) given by
the offline diagnostics on the opera-
tor console

. Error codes given by the IPL checkout
programs on the control panel hexade-
cimal display

. Error information given on the CE
indicator card

Any error indication points to a list of
suspected FRUs and replacement procedures
in the MIM Part 2.

Box Error Record (BER) Description

The BER is a record generated by NCP or
the M0SS. It is logged on a MOSS error
file which is used to identify all error
occurrences in the 3725. (See page 2-170
for more details).

TJentative Repair Action (Intermittent

Error)

An intermittent error is not confirmed by
the diagnostics. BER analysis may identi-
fy suspected FRUs. Should the same error
appear, the flag byte determines the mean-
ing of the BER and the status of the prob-
lem that caused the BER.

372573726 Maintenance Information Manual 1-070

Additional BER Information

. BER handling: MIM Part 1, Chapter 2
pages 2-170 to 2-342.

. BER Control Blocks:
- ACF _for NCP/EP for 3725, Refer-

ence Summary and Data Areas (NCP
Handbook), LY30-3070 section 2.

. CE actions based on BERs (usage): MIM
Part 2, START entry.

. FRUs pointed by BERs: MIM Part 2,
Chapter R5

. Extended Toubleshooting using BERs:
MIM Part 1, starting whith page 2-800.

. Aids for BERs: MIM Part 1, page 3-030

. BER File printout at Host: 3725 Prob-

lem Determination_and Extended
Services, GA33-0014, Chapter 5, and

F_for NCP/SSP _for 3725, Diagnosis
uide, SC30-3181.

Bl

i

No FRU Isolated

Errors not isolated by the maintenance
package, and design errors on harduare,
microcode, or diagnostics are handled on
site with the assistance of the support
structure.
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Maintenance Philosophy (Part 2 of 2)
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Error Detection on 3725/3726 Site

: . Error Reporting Path to Host
Sequence: [3725/3726 internal Error (Box Error)| i |Error in 3725/3726 Attached Network | 2
1. The control program in the 3725 controller §nd .the MOSS mic_rococ!e Hardware, control program, or microcode :':; Line, Station, Modem
gather error information for problem determination, problem isolation, ' NCP gathers: MOSS gathers: : 0 P
and FRU replacement. - CA level 1 errors - Other errors e

| NCP builds RECMSJ

Contents:

- Unresolved interrupts and program checks
- Solid SNA link/station errors

- SNA statistics

- BSC/SS station statistics and line errors

- CSP level 1, 2 errors
- Unresolved level 1, 2, 3, 4
software error u

O

S5
o
o’

%
0

04
o
O

.
.
.
.
.
.
et

RECMS with equipment check
for line related errors (NCP only)

NCP/EP and MOSS microcode 28 w

build RECFMS and BER

1. A BER is generated by NCP or MOSS ot
2. Time and date are stamped by MOSS (if NCP)
or sequencially numbered by MOSS (if EP)

3. BER is stored in the BER file on diskette

OR

Box Error Record @
Header | Error Data
2. The error information is sent to the MOSS and RECMS (if any) is sent
to the host. MOSS Diskette Files N
A (BN N —— ' i ﬁ
: f;‘g_aie < Builds Alert
i If diskette BER File (if NPDA)
-+ failure Access Host Files System
3. The customer is notified of the error throqgh alar[n on the ;3725 Method SYSREC Console TP Console
controller, and alert messages on the host if NCP is loaded in the 3725 Alert/Alarm messages based on BER are generated by MOSS I
Alert Alarm LOGREC |
(NCP only) 3727 (RECMS) — rrj>
Console Read with
EREP if NPDA
MOSS message light on panel . J

The Alert is time and date stamped, and indicates
the affected element and recommended customer action. :
Message exchange if CNM: RECFMS00, RECFMSQ5

. Note: No Alert is sent to the access method when EP is
. running in a 3725 controller.

EP works the same way in a 3725 controller as

in any other 370X controller.

OSSO

ORI
ofe e e e e"a """

Problem Determination on 3725/3726 Site

4. The customer uses the host system console and message manual, R
the host NPDA guide (if CNM environment), and the trace information ..
to determine the failing area. If the controller is suspected,
the customer may perform further problem determination.

l
l
|
!
|
u
x
|
|
]
|
|
|
|
|
|
|
|
|
u
|
|
|
|
|
|
l
|
l
|
|
1
|
|
|

The customer uses the 3725 facilities:
- 3725 Operating Guide
- MOSS functions available from the console

Problem determination ends when the customer identifies
- Failing Software: Customer calls appropriate software support

- Failing hardware, including control codes: Customer calls 3725/3726
support for problem isolation

- Other failures such as DCEs, OEM machines, user errors:
Customer calls appropriate service personnel

Problem lIsolation on 3725/3726 Site

5. The CE identifies the failing element (FRU) inside the controller by:
. Using the customer error information
. Following the procedures in 3725/3726 MIM Part 2
. Running diagnostic programs
. Analyzing the recorded BERs
. Using maintenance aids and tools

If the problem appears to be in the micro code or control program,
the MIM Part 2 indicates the appropriate actior

6. The identified FRU is replaced and, if necessary,
repzﬂ'gd, and verification is performed.
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Chapter 2. Service Procedures
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Field Explanation
AREG (CCU/MOSS Status A Register)
Error (Error Codes)
Status

MOSS BER, ID 02 (Part 1 of 2) . . « e e e .
MOSS BER, Type 01 - ID 02 (foMZ)
MOSS BER (Type 01) ID 02 -
Field Explanation
CMD (Logical Command)
Error (Error Codes)

MOSS BER, ID 02 (Part 2 of 2) . . . . . . . .
PCW (Processor Control Word)
Byte Definition

M0OSS BER, ID 63 . . « e e e .
M0OSS BER, Type 01 - ID 03 (foN3)
MOSS BER (Type 01) ID 03 -
Field Explanation
CMD (Logical Commands)
ARC (Adapter Return Codes)

MOSS BER, ID 04 . . e e e e .
MOSS BER, Type 01 - ID 04 (foMQ)
MOSS BER (Type 01) ID 04 -
Field Explanation

MOSS BER, ID 05 (Part 1 of 2) . . e e e s e
MOSS BER, Type 01 - ID 05 (foM5)
MOSS BER ID 05 (Part 2 of 2) s ee v e e e

M0OSS BER (Type 01) ID 05 -
Field Explanation

BERs Printed on Host

ERROR (Error Codes)

ERR-EXT (Error Code Extension)

MOSS BER, ID 06 (Part 1 of 5) . . .« e e .
MOSS BER, Type 01 - ID 06 (IPL) (foM )
M0OSS BER, Type 01 - ID 06 (not IPL) (foM7)
MOSS BER (Type 01) ID 06 -

Field Explanation

MOSS BER, ID 06 (Part
M0OSS BER, Type 01
MOSS BER, Type 01 ID 06 (foM10)
MOSS BER, Type 01 ID 06 (foMll)
MOSS BER, Type 01 - ID 06 (foM12)
ERROR (Error Codes)

of 5) . . « e e e e
ID 06 (foM9)

LN

2-251

2-260

2-261

2-270

2-280

2-281

2-290

2-300

2-310

2-311

2-320

2-321

MOSS BER, ID 06 (Part 3 of 5) . . .
ERROR-EXT (Error Code Extens:on)
IPL REQ
C REQ (Cancel Request)
STAT (System Status)
DISK (Diskette Errors)

MOSS BER, ID 06 (Part 4 of 5) . . .
SCB (Scanner Control Block)
CS (Scanner Errors)
F IML Error Flag

MOSS BER ID 06 (Part 5 of 5) . . .
Reg;fter Descriptions on IPL Check
X72

CCU User Indicator
Storage User Indicator
HKNG Register

HDCK Register

MOSS BER, ID 07 . . . e e e e .
MOSS BER, Type 01 ID 07 (foM13)
MOSS BER, Type 01-ID 07 Error

04/08740/80 (foM13)

2-323

2-324

2-325

MOSS BER, Type 01-1ID 07 Error FF (foM13)
MOSS BER, Type 01-ID 07 Error 00 (foM13)
MOSS BER, Type 01-ID 07 Error FE (foM13)
MOSS BER, Type 01-ID 07 Field Explanation

ERROR (Error Code)
ERR-EXT (Error Code Extension)

MOSS BER, ID 91, B3, C1, C2 .
MOSS BER, Type 01 - IDs 91 BS Cl CZ
Field Explanation (Type 01 IDs 91
B3,C1,C2, NCP/EP)

BER Lavout in Diskette (Part 1 of 3)
BER Layout on Diskette (Part 2 of 3)

BER Layout on Diskette (Part 3 of 3)
MOSS Bers (Type 01) (Continued)

Machine Status Area (Part l.of 5 . .

MSA with Scanner Information
MSA with TRA Information .
MSA with CCUs/Scanner IPL Information
General Information

Field a

Field b

Field c

Machine Status Area (Part 2 of 5) . .
Field
Field
Field
Field
Field
Field
Field

Machine Status Area (Part 3 of 5) . .
Field k
Field 1

Scanner Information

Field
Field
Field
Field
Field

W= TQ -hO Q
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2-341
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Contents

Machine Status Area (Part 4 of 5) . . .
CCU/Scanner IPL Information
Field
Field
Field
Field
Field
Field
Field

Machine Status Area (Part 5 of 5) . . .
TRA/TIC Information
Field mx
Field n¥
Field o¥
Field px
Field o*

Reset CCU/LSSD (Part 1 of 2) « e e e s
Selection
Function Message Line

Reset CCU/LSSD (Part 2 of 2) e e e e
Mode of Operation

IPL CCU/TSS (Part 1 0of 2> . . . « ¢ « &
IPL Menu
Selection
Available Functions
One Scanner IML
Selection
IML Termination

IPL CCU/TSS (Part 2 0of 2) . . . . « « .
3725 1IPL
Selection
IPL Phases
Normal IPL (Option 1)
Step-by-Step IPL (Option 2)
Bypass Phase 1 (Option X}

TSS Functions . . . ¢« ¢ ¢ ¢ o o o o o =«
Selection from the Controller Diskette
Selection from tha Service Diskette
Messages
Select/Release Scanner

Selection
Select a Scanner

Release a Scanner

XE<C<Ccu"

Dump/1IML Scanner e e e e e e e e e e s
Selection
Dump a Scanner
IML & Scanner

Mode Control (Scanner) e e e e e e e .
Selection
Connected
Disconnected

DPLY/ALT Store (Scanner) e e e e e e
Selection
Display
Alter
PF Keys

DPLY/ALT Blocks (Scanner) . . . . . . .
Selection (3725/3726)
Selection (3725 Model 2)

DPLY/Z/ALT LSR and XREG (Scanner) . . . .
DPLYZALT LSR
DPLY/Z/ALT XREG
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2-353

2-354

2-360

2-361

2-365

2-366

2-370

2-371

2-372

2-373

2-375

2-376

Address Compare (Scanner) . . . . . « « « .
Selection
Deactivating the Scanner Address Compare

Checkpoint Trace (Scanner) e e e e e e e
Selection

TRA Select, Connects/Disconnect e e e e e e
Introduction
Selection from the Controller Diskette
Messages
TRA Select (1)
TRA Connects/Disconnect (2)

Display/Alter TRM Registers (3) . . . . . .
Displays/Alter TIC Interrupt Register (§) .

Display TIC Storage (5) . . . . . . « . . .
Display
TIC Internal RAM Format

Dump TIC Storage (6) e e e e e e e e e e s
TIC Functional Blocks

Display SCB, SSB and Parameter Block (7, 8)
Display SCB, SSB (7)
Display Parameter Block (8)

Display Token Ring Status (9) . . . . . . .
Token Ring Status

TRSS Modes e e o e s e e e e e e e e e e .
NTRI MAC Status and Corresponding TIC Mode
Utility Programs e v e e e e e e e e
Selection from the Controller Diskette

Selection from the Service Diskette
Messages

MO0SS, Scanner, and TRSS Dump Display/Delete
(Part 1 of 2) e o e o o o o o o e s o e =
Selection
M0SS or Scanner Dump Display
TRSS Dump Display

M0SS, Scanner, and TRSS Dump Displays/Delete
(Part 2 of 2) e e e e e e e e e e e e e
M0SS or Scanner Dump Delete
TRSS Dump Delete

. e

MOSS Store and Module Display . . . . . . .
MOSS Store Display (Moss Storage Display)
Selection
Module DPLY (Module Display)

Selection

ZAP Area on Diskette e e e e e e e e e e .
ZAP ldentification
Creating a ZAP
Erasing a ZAP

Selecting the ZAP Functions . . . . . . . .
Selection
ZAP Functions

Apply, Restore, and Modify (ZAP) « e e e
Apply (ZAP)
Restore (ZAP)
Modify (ZAP)
Selection
ALTER Command
DELETE Command
INSERT Command
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2-377

2-378

2-380

2-381
2-382
2-383

2-384%

2-385

2-386
2-387

2-390

2-391

2-392

2-393

2-394

2-395

2-396
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Scan and Erase (ZAP) e e e e e e e e e e
Scan (ZAP)
Erase (ZAP)

Create a Z2AP e o o 4 o o e o o e o e = o
Selection
File ZAP in ZAP area

Update Spare Diskette . . . . . . . . . . .
Selection
COPY ZAPs on Spare Diskette

CDF: Select and Create e e o s e e o o o o
Selection
Create

CDF: Verify . . ¢ ¢ ¢ ¢ v ¢ v v v v o o o
Verify

CDF: Displays/Update (Part 1 of ¢) . . . . .
Display/Update Menu
All
CCU/MOSS
Display/Update LAB/CAB (3725/3726)
Display/Update C2LB/LAB (3725 Model 2)

CDF: Display/Update (Part 2 of ¢) . . . . .
Channel Adapters (3725/3726)
Channel Adapters (3725 Model 2)
Scanners/TRAS
372573726 Model 1 LABs
3725 Model 2 C2LB and C2LB2
372573726 Model 1 and Model 2 LAB Type C

CngsDisplay/Update (Part 3 of§) . . . . .
D
LSSD Bit Identification

CDF: Display/Update (Part ¢ of ¢) . . . . .
CDF Information

1
Selection
ZAP History Table

Diskette Swap (Part 1 of 3) . . . . . . . .
Selection

Diskette Swap (Part 2 of 3) . . . . . . . .
SAVE BER

Diskette Swap (Part 3 of 3) . . . . . . . .
PURGE BER

MOSS, Scanner, and TRSS Dumpe | . . . ., . .
MOSS Dump
Automatic MOSS Dump
Manual M0SS Dump
Scanner Dump
Automatic Scanner Dump
Manual Scanner Dump
TRSS TIC Dump
Manual TIC Dump
Automatic TIC Dump

File Transfer . . . . . . . . ¢« v v v « o .
Transferring Dump Files to the Host
Transferring Other 3725 Files to the Host
Transferring Dump Files Using a

Maintenance Device

Receiving Files Using a Maintenance Device
Copying a Diskette Using Two

Maintenance Devices

9
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Transferring a File: MD to VM and/or MD to MD . .
MD to VM File Transfer
MD to MD File Transfer

l Receiving a File: Data Base to MD (Part 1 of 6)
3725 Diskette Label Format and Definitions
Microcode Patch Strategy
When to Patch
Microcode Douwnload Procedure

Receiving a file: Data Base to MD (Part 2 of 6)
3725 Diskette Requirements
MD Diskette Requirements
Sequence Numbers
Diskette Boundaries

I Receiving a file: Data Base to MD (Part 3 of 6)
Tools Required
Data Base Telephone Numbers
Time Recording
Trouble Reporting
Step by Step Procedure

Receiving a file: Data Base to MD (Part 4 of 6)
Receiving a file: Data Base to MD (Part 5 of 6)

Receiving a file: Data Base to MD (Part 6 of 6)
Updating Machine Diskettes from MD
Distribution Diskettes

Errors and Warnings

Receiving a File: MDto MD . . . . . . ¢« ¢« « « .
Copying a Diskette: MD to MD . . . . . . . . . .

File Printing: MLT File e e & e & e e o e o o @
MLT File

File Printing: CDF (Part 1 of 3) . . . . . . . .
Configuration Data File (CDF)
CDF Data Organization
CCU Record (S1,R0)

File Printing: CDF (Part 2 of 3) . . . « . . . .
MOSS Record (S1,R1)
Redrive Records (51,R2, R3)
RDV1 (S1,R2)
RDV2 (S1,R3)
Channel Adapter Records (S1,R5, R6)
General Scanner Configuration
Frame (S2,R0-R%)

File Printing: CDF (Part 3 of 3) . . . . . . . .
Scanner/TRA Detailed Information
Rerords (52,R5-R6,53,54)
File Printing: ZAP History Table . . . . . . . .
File Printing: BER List e e e e e e e e e e e
File Printing: MO0SS Dump (Part 1 of 2) . . . . .

File Printing: MO0SS Dump (Part 2 of 2) . . . . .

Hexadecimal/Decimal Conversion e e e e e e e e
Conversion Rules

From Hex

From Decimal
Conversion Tables

2-651

2-452

2-453

2-6454

2-64564
2-456
2-457

2-458
2-459
2-660

2-461

2-6462

2-663

2-6465
2-6466
2-667
2-668
2-470

Message Directory (Part 1 of ¢) . .
Message Directory (Part 2 of 4) . .
Message Directory (Part 3 of 4) . .

Message Directory (Part & of 4) . .

Utility Program Messages (Part 1 of 5)

Utility Program Messages (Part 2 of 5)

Utility Program Messages (Part 3 of 5)

Utility Program Messages (Part & of 5)

Utility Program Messages (Part 5 of 5)

7SS Function Messages (Part 1 of 5)
TSS Function Messages (Part 2 of 5)
TSS Function Messages (Part 3 of 5)
TSS Function Messages (Part & of 5)
TSS Function Messages (Part 5 of 5)
TRSS Function Messages (Part 1 of 6)
TRSS Function Messages (Part 2 of &)
TRSS Function Messages (Part 3 of 4)
TRSS Function Messages (Part 6 of 6)

SECTION 2. EXTENDED TROUBLESHOOTING USING

BER Recovery Procedures . . . . . .
MOSS
Central Control Unit (CCU)

BER Analysis Procedures (Part 1 of 5)
Multiple BERs
MOSS Subsystem Storage Errors

BER Analysis Procedures (Part 2 of 5)
Central Control Unit (CCU)
CCU Hardcheck

BER Analysis Procedures (Part 3 of 5)
Storage Double-Bit Errors
Manual Routine B0O1
CCU Clock

BER Analysis Procedures (Part 4 of 5)
I0C Bus and Adapters

BER Analysis Procedures (Part 5 of 5)
RDV Address and Error Registers
TSS BER Processing
TRSS BER Processing
Scanner Errors Without BERs . . . .
Unresolved Interrupts (Part 1 of 2)

Unresolved Interrupts (Part 2 of 2)

. .

. e

- .

.« .

Troubleshooting I0C Bus Problems with BE

BER 11 1C Mechanism
BER 11 B1/A4 Mechanism

Rs

2-480
2-490
2-491
2-492
2-500
2-501
2-502
2-503
2-504
2-510
2-511
2-512
2-513
2-514
2-520
2-521
2-522
2-523

2-800

2-801

2-802

2-803

2-80¢6

2-805

2-806
2-807
2-808
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3725 Console Functions

The following tables:

1.

List the functions that the user can
select via the CCU function key, or
from one of the three primary menus.

Indicate in which manual the function
is described:

a. This manual (page number), or

b. 3725 Problem Determination and
Extended Services (Vol. A06),
referred to as "PD and ES” in the
tables

c. 3725 Diagnostic Descriptions
(Vol. A05), referred to as "Diag"
in the tables

Primary Menu Functions Diskettes Desgribed
n
CCU Functions (CCU FNCTN)
Address Compare Both PD and ES
Branch Trace Both PD and ES
Display/Alter Both PD and ES
Display Long Both PD and ES
System Control Both PD and ES
Data Exchange Both PD and ES
AC/BT Parameters Both PD and ES
Cancel AC Both PD and ES
Cancel BT Both PD and ES
CA Status/Registers Both PD and ES
Reset CCU/LSSD Both 2—-360
IPL CCU/TSS (==> 1)
Ona Scanner IML Controller 2—-365
3725 1PL Controller 2—365
Link Test Requester Controller| PD and ES
Link Test Respondar Controller| PD and ES
Line Functions (==> L)
Wrap Test (Modem, Cable) Controller| PD and ES
Wrap Test (Tailgata) Controller 2—-048
Line Interface Display Controller] PD and ES
(Stand—Alone) Link Test Controller| PD and ES
Port Swap File Controller| PD and ES
Line Description File Controller| PD and ES
Token Ring INTF Controller| PD and ES
Error log (==> E) Both 2-170
GCF/IPL Ports (==> P) Controller| PD and ES
Control pgm proc (==> C)
Directory Controller| PD and ES
Display Controller| PD and ES
Create/Copy Controller| PD and ES
Erase Controller| PD and ES
Modi fy Controller| PD and ES
Execute - Controller| PD and ES
Catalog |Controller| PD and ES
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Primary Menu Functions Diskettes |[Described
In
T5S Functions (==> §)
Select/Release Controller 2-371
Dump/IML Controller 2—371
Mode Control Controller 2—-372
Display/Alter Storage Controller 2—-373
Display/Alter Block Controller 2—-375
Display/Alter LSR Controller 2—376
Display/Alter X Reg Controller 2—376
Address Compare Controller 2—-377
Checkpoint Trace Controller 2—-378
TRSS FNCTN (==> R) Controller 2—-380
Select Controller 2-380
Connect/Disc Controller 2—380
TRM Registers Controller 2—-381
TIC Interrupt Register Controller 2—-382
Display TIC Starage Controller 2-383
Dump Controller 2-38%
Display SCB, SSB Controller 2-385
Display parameters block Controller 2-385
TIC error status Controller 2—-386
Diagnostics (==> D) Service Diag
Utility Programs (==> U)
Dump Display/Delete Both 2—-391
M05S5 Store Display Both 2—-392
Module Display Both 2—-392
ZAP Both 2-39%94
CDF Both 2-400
MLT Both 2-407
Diskette Swap Both 2—-408
Immediate Functions
CCU Stop (==> SP) Both PD and ES
CCU Start (==> ST) Both PD and ES
CCU Reset (==> RT) Both PD and ES
Dates/Time (==> Q) Both PD and ES
Terminate (==> T) Both ! PD and ES
D T T i T e i S N



Screen Layouts

BASIC LAYOUT

rows are divided into eight areas,
specific information and actions.

The operator console has a screen capacity of 2000 charac-
ters, organized in 25 rows of 80 characters.

These 25
each being reserved for

Machine Status Area

r

Primary Menu Area

Secondary Work Area

Menu Area

[ ____Alarm Area__

s Y ) e B £

\

WCONOUHL WN =

Operation Information Area

=4

)25_.

Selection Area

console.

MOSS Message Operator Control
Indicator

Message Area

For 3727 operation information, see description in the
3727 Reference and Problem Analysis Guide, GA33-0015,
inserted at the back of the console keyboard.

Warning: Before operating the console switch, you must
properly terminate (enter T) any operation on the selected

—

CONTROLLER DISKETTE - TWO PRIMARY MENUS

These are the menus available for normal and maintenance

operations on the 3725 by the customer.

Customer Primary Menu

-

1:IPL CCUsTSS  G:GCF/IPL PORTS
L LINE FNCTN CCNTRL PGM PROC
E ERROR LOC M MAINTENANCE

SP:CCU STOP
ST:CCU START
RS!CCL RESET

~

G DATE/TIME
T TERMINATE’

=

_/

Maintenance Primary Menu

~

Machine Status Area

I:IPL CCU/TSS  C:GCF/IPL PORTS S TSS FNCTN SP:CCU STOP
L:LINE FNCTN C:CNTRL PGM PROC U UTILITY PCM ST:CCU START
E:ERROR LOC N CUSTOMER MENU R: TRSS FNCIN RS:CCU RESEY

WARNING'

ENTER 'N' TO RETURN TO CUSTOMER MENU'

zmu>’ M

MISUSE OF MAINTENANCE FUNCTIONS MAY LEAD TO UNPREDICTABLE RESULTS

\

Q:OATE/TIME
T TERMINATE'

SERVICE DISKETTE - ONE PRIMARY MENU

This menu is available for maintenance operations on the
3725.

The service diskette must be mounted. The maintenance
files from the controller diskette must be copied as
required to the service diskette before use (see "Diskette
Swap" on page 2-408). The maintenance files consist of
the BER file, the 372573726 configuration data file (CDF),
and the machine load table (MLT).

When and how to substitute diskettes is described in the

MIM Part 2 (Vol. AOQl).
SPICCU STOP  0:DATE/TIMG

D DIAGNOSTICS
S7:CCU START T TERMINATE'
RS :CCU RESET'

U UTILITY PCM
£ ERROR LOS

\_ /

Chapter 2.

Service Procedures 2-020

EENENNNNNNNNNNN———




Host Traces (Part 1 of 3)

This section gives a general overview of
tracing on the 3725 to help the CE select
the type of trace applicable to a specific

problem. .
detailed explanation of tracing.

It is not intended to give a

Note: The 3725 does not affect BTAM oper-

ation.

HOST TRACES IN AN ACF/VTAM ENVIRONMENT

ACF/VTAM Environment

ACF/VTAM Application

Buffer Content Trace (PIU)

>|
VTAM |
—> —

VTAM Internal Trace

Buffer Use Trace (0S/VS) ]

[——>| Buffers ‘
— > l I I

PDAID Trace (DOS/VS)

T

—

NPDA
NCCF
NLDM

F““_‘riqfﬂ
]

VTAM I/0 Trace

Host NLDM Facilities/Traces

=1
—

NCP Channel Adapter Trace

r—-> Channel Adapter

NCP Session Trace [———> Sessions l NCP
Process
NCP Generalized PIU Trace (GPT) —> PIUs —
NCP Branch Trace >
NCP Address Trace >
NCP/CCU
NCP Line/Transmission Group Trgce >
NCP Line/I0OH Trace for token—ring >
I0C Bus
NCP Scanner Interface Trace (SIT) —_—D
a—] CSP TRA
Microcode Checkpoint Trace ‘ —_
L >
TIC trace >
FES TIC
1177 1T
(I

L1c |

L
™ TN P II | '

HOST

3725

372573726

Buffer Content Trace

The buffer content trace shows what is
passing back and forth at two points with-
in ACF/VTAM itself. One of the points is
just inside ACF/VTAM code near the appli-
cation program interface (API); the other
point is internally within the ACF/VTAM
code. The user data portion (RU) of buff-
er content trace records written from
these two points should be identical for
the same PIU, since ACF/VTAM does not
modify user data which it handles.

The 05/VS VTAM buffer trace records up to
212 bytes of data (224 bytes for D0S) from
VTAM buffers during the transmission of an
inbound or outbound message to a local-
ly-attached device or NCP. The VTAM buff-
er trace includes the transmission header
(TH), and the request/response header
(RH). VTAM adds 32 bytes of header infor-
mation to the 05 and DOS trace data
records. GTF adds up to 12 bytes of head-
er information to 05/VTAM trace data
records.

Because the buffer content trace shous

contents of the PIU, this trace is some-
times called the PIU trace.

VTAM Internal Trace

The internal trace can be used to trace
various kinds of internal activity within
ACF/VTAM. This trace can be helpful if
you suspect that ACF/VTAM is malfunction-
ing.

Buffer Use Trace

The 0S/7Y¥S ACF/VTAM buffer use trace
contains information about the 11
user-defined ACF/VTAM buffer pools. This
trace is useful to help 'tune' an ACF/VTAM
system for optimum number of buffer pools.

The DOS/VS PDAID trace can be used to
trace a number of internal functions, but
its main use, so far as ACF/VTAM is
concerned, is to provide statistics on
ACF/VTAM buffer use. Although the PDAID
trace is functionally different from the
0S/VS buffer use trace, it provides simi-
lar information on buffer-pool use.

2-030
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VIAM I/0 Trace

The I/0 trace shows what is passing back
and forth between ACF/VTAM and NCP.

The 0S5/VS VTAM I/0 trace (RNIO) and DOS/VS
I/0 trace (I0) (part of PDAIDs) record up
to 20 bytes of data during the trans-
mission of an inbound or outbound message
to NCP. This data includes the trans-
mission header (TH), request/response
header (RH), and a variable portion of the
request/response unit (RU). O0S/VTAM does
not add any header information to the RNIO
trace; however, ACF/TAP creates a 32-byte
header for it. GTF adds up to 36 bytes of
header information to the RNIO trace.
DOS/VTAM adds a 32-byte header to the I0
trace. RNIO or I0 trace is similar to a
short buffer trace in content if user data
is being transmitted and received. Houwev-
er, certain control sequences that do not
appear in VTAM buffer traces may appear in
RNIO or 10 traces.

You use the RNIO or I0 trace to determine
if the SNA sequences between VTAM and NCP
are correct. Because the RNIO or I0 trace
is abbreviated, you save trace file space
by using it instead of the VTAM buffer
trace.
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HOST TRACES IN AN ACF/VTAM ENVIRONMENT

ACF/TCAM Environment

ACF/VTAM Application
VTAM

I
Dispatcher Subtask Trace ~? Subtasks

{——>| Buffers | :PDé
cC
Buffer Trace l ——>| l | NLDM

Extended Buffer Trace L__>[———~]-———1 A
| S Ra—— |
PIU trace >
Channel I/0 Interrupt Trace > —] !
Host NLDM Facilities/Traces :j
NCP Channel Adapter Trace l———> Channel Adapter
NCP Session Trace [ > Sessions ' NCP
process
NCP Generalized PIU Trace (GPT) ——|—> PlUs _
NCP Branch Trace >
NCP Address Trace >
NCP/CCU
NCP Line/Transmission Group Trace >
NCP Lines/IOH Trace for token—ring >
I0C Bus
NCP Scanner Interface Trace (SIT) —] >
| CSP TRA
Microcode Checkpoint Trace | —_—>
! ;
TIC Trace >
FES TIC

HOST

3725

Dispatcher Subtask Trace

The dispatcher subtask trace keeps a
sequential record in main storage of the
subtasks activated by the ACF/TCAM
dispatcher.

Buffer and Extended Buffer Trace

. Buffer trace provides a record of
ACF/TCAM buffer contents before proc-
essing.

. Extended buffer trace allows a user to
request a buffer trace entry during
processing.

PIU Trace

PIU traces record 38 bytes of information
passing in either direction between TCAM
and NCP. This information includes
indexes to the terminal name table for the
destination name and source name, trans-
mission header (TH), request/response
header (RH), and the first 15 bytes of the
request/response unit (RU). The RU
portion of the PIU trace is padded with
hexadecimal zeros if necessary to fill out
the 15 bytes. TCAM adds a 4-byte header
to the PIU trace data containing the
source and destination terminal-name table
indexes. ACF/TAP does not convert the
indexes to trace-name table information
for the PIU trace record.

Channel I/0 Interrupt Trace

The channel I/0 interrupt trace sequen-
tially records the I/0 interruptions that
occur on a specified non-NCP line or on a
channel to a 3725 working under NCP.
Optionally, the user may specify that the
trace be activated when an I/0 error
occurs on a line or on an NCP channel.
ACF/TCAM stores information about the
interruption, including the channel status
word (CSW), channel command words (CCWs)
and data transferred, as an entry in the
channel I/0 interrupt trace table. A
maximum of 50 emulated subchannels and
native channels can be traced at a time.

Chapter 2.
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Host Traces (Part 3 of 3)

HOST TRACES (ENVIRONMENT-INDEPENDENT)

Host NLDM Trace

The Network Logical Data Manager (NLDM)
executes on operating systems and access
methods supported by NCCF Release 2 and
NPDA Release 2E. NCCF Release 2 and NPDA
Release 2E are prerequisite for NLDM.

NLDM is an IBM licensed program for the
continuous collection of session-related
data. It has functions for monitoring
session activity and completing problem
determination of errors which, typically,
manifest themselves as a 'hung' terminal
session.

NLDM establishes session awareness in an
NCCF application. The control and data
flows between NLDM and the access methods
provide the session knowledge to accommo-
date network enhancements in the areas of
connectivity, configuration, performance,
accounting, and problem determination.
NLDM is structured to facilitate the addi-
tion of network functions that relate to
sessions.

NLDM provides an interactive session trace

capability that captures access method
PIUs and selected NCP control information
about a session. NLDM can be compared to
existing TRACE capabilities in the same
way that NPDA can be compared to EREP.
Both NLDM and NPDA take a traditional
batch, offline function and provide an
interactive structured facility based on a
logical subset of large amounts of data.

The capturing of session data by NLDM
allows for continuous capture if desired
by the user. The user must be able to
turn ON/OFF data capture by session type
and/or session name. To provide efficient
data capture, NLDM maintains active
session wrap areas in virtual storage.
Upon session termination the virtual stor-
age wrap areas is migrated to VSAM data
base for history. The size of the wrap
areas and the amount of history is speci-
fied by the user.

NLDM collects session information from two
sources: the access method (VTAM or TCAM),
and the boundary (NCP).

The functions provided by NLDM are
oriented to the CE and the system program-
mer. These functions correlate and format
internal session-related data and require
SNA level expertise for full understand-
ing.

NLDM provides information on:

° Activation and deactivation of session
trace

. Session name lists

. Most recent sessions

° Session connectivity

. Bind

i Access method PIU trace data

A formatted PIU trace is provided for
all supported sessions. Each PIU
entry includes the transmission header
(TH), the request/response header
(RH), and the first 11 bytes of the
request unit (RYJ). PIU sequence
numbers (last four) from the NCP (see
description of session trace in NLDM
documentation) are correlated with the
PIUs from the access methods.

. NCP control block data

Selected fields from NCP control
blocks accompany tha last four
sequence numbers sent to NLDM by the
NCP for a specific session. These
fields are interpreted and fcrmatted
for display to the user (see "NCP
Session Trace" on page 2-033).

L Hex display of access method PIUs

At times it may be necessary for the
CE or systems programmer to view the
actual hex representation of the
captured PIUs. This facility is
available for each of the session
types supported.

372573726 Maintenance Information Manual
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NCP CHANNEL ADAPTER TRACE

The channel adapter trace is an optional
debugging aid that stores certain fields
from the channel control block into a
trace table. A maximum of 256 trace
entries can be specified at SYSGEN time.

The channel adapter trace can be activated
or deactivated from the 3727 console using
the CCU functions (see 3725 Problem Deter-
mination and Extended Services Vol. A06).

The trace table can be examined in a stor-
age dump or by using the CCU display
facilities at the M0OSS console (3727).

For details of control blocks and tables,
refer to ACF/NCP Program Reference Hand-
book.

Any combination of up to six channels can
be traced.

NCP SESSION TRACE

NCP continuously captures the last
sequence/reference numbers sent to and
from a boundary node resource. When the
session ends, if session trace is enabled
for the resource, the sequence/reference
number plus additional information from
control blocks of the NCP are sent unso-
licited to the access method CNMI where
the Network Logical Data Manager (See
NLDM) formats and displays this informa-
tion.

NCP session trace is totally independent
of any other NCP trace facilities, includ-
ing the generalized PIU trace function
added to the NCP fo this release.

Session trace can be activated and deacti-
vated via a REQMS RU from any host that is
the owner of the NCP. The PIU
sequence/reference number capturing for
support of the session trace function will
operate continuously after the NCP is
loaded and initialized. Storage for
saving of sequence/reference numbers is
allocated for each resource when the NCP
is generated.

NCP provides the session trace NLDM func-
tion of capturing, continuously, PIU
sequence numbers flowing to or from each
SNA boundary node resource (LUs and PUs)
for each SSCP-NCP session. For pre-SNA
boundary node resources, unique reference
numbers and the FI0 PIUs are captured
continuously.

0000090
Channel Adapter, Session,GPT, and Branch)

Both numbers for each resource are sent to
the NLDM application using a solicit-
ed/unsolicited RECFMS type 04 RU. Unso-
licited RECFMSs are sent at session ‘
termination, (LU-LU, SSCP-PU), but not for
SSCP-NCP PU sessions), for SNA resources
and only when an abnormal or error condi-
tion is detected for pre-SNA resources.

Solicited RECFMSs are sent to NLDM when an

REQMS type 4 is received for a specific
resource.

Trace can be activated for the following
resources:

. NCP physical services (PU)

L SDLC type 1 and 2 physical units (PUs)
. SDLC logical units (LUs)

° Start-stop devices (DVBs)

Any type of resource not included in the
above list is not eligible for trace acti-
vation. The following are examples of
noneligible resources:

. All NEO programmed resources

. SDLC links

. Start-stop links

3 BSC links

[ SDLC type & stations

NCP GENERALIZED PIU TRACE (GPT)

Overview

The generalized PIU trace facility allouws
the network operator to select a network
addressable resource for the NCP to trace.
NCP traces all header and limited data
sent between the boundary function and the
virtual routing function of the NCP.

Trace records are sent from the NCP to the
SNA access method for logging and later
formatting by ACF/TAP.

Tracing OButbound PIUs

Each PIU is traced in its FID4 format
immediately before the NCP delivers the
PIU to the connection point manager (CPM)
of the resource. The presence of the PIU
in the trace data guarantees that the PIU
was successfully received by the NCP,
passed all explicit and virtual routing
requirements, and was destined for a known
boundary node resource. It does not guar-
antee that the PIU was actually sent on a
data link control functions.

Tracing Inbound PIUs

Each PIU is traced in its FID4 format
after the boundary node has delivered the
PIU to the virtual routing component.
'Inbound' here means 'to the virtual route
function', not necessarily from the
resource being traced. For example, an
activate physical request to a PU type 1
resource is turned around by the NCP boun-
dary node and is not actually delivered to
the device. This activate physical
request is traced in the outbound flow,
igd the response is traced in the inbound
oM.

Limitations

The number of bytes traced varies depend-
ing on resource type. The number of bytes
traced is listed below and includes the
FID4 header.

NCP BRANCH TRACE

The mechanism of the branch trace facility
allows the CCU to record, in a predefined
buffer, the non-sequential operations
occurring in the flow of the CCU control
program. When a branch occurs in the CCU,
the 'come from' and 'go to' addresses are
stored in the buffer as well as the corre-
sponding 'come from' and 'go to' program
level.

The branch trace buffer can be displayed
on the MOSS console (3727) or dumped to
the host.

The branch trace is started from the 3727
console (see 3725 Problem Determination
and Extended Services Vol. A06).

This trace is more specifically oriented
to software activities. However, it can
be used by the CE for problem determi-
nation or isolation activities.

Resource Type Number of Bytes Traced

SNA Boundary node LU 40 (TH + RH + 11 bytes of RU)
SNA Boundary node PU 40 (TH + RH + 11 bytes of RU)
BSC 3270 display 44 (TH + RH + 15 bytes of RU)
BSC 3270 controller 44 (TH + RH + 15 'bytes of RU)
NCP PU 40 (TH + RH + 15 bytes of RU)
NEO Programmed PU 40 (TH + RH + 11 bytes of RU)
NEO Programmed LU 40 (TH + RH + 11 bytes of RU)

The maximum number of resources that can

be traced simultaneously is limited by

buffer and cycle utilizations consider-

ations. The NCP always accepts a request

to activate GPT (assuming validity checks
are passed) even when performance is
degraded. )

Chapter 2.
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NCP Traces (Address, Line, and Transmission Group)

NCP ADDRESS TRACE

Address trace is a service aid that
records the contents of selected areas of
controller storage and selected external
registers at each successive interrupt.
Certain types of interrupts, or all inter-
rupts, can be recorded. The network
control program records the trace data in
a trace table in control storage. When
the desired data has been recorded, the
contents of the trace table can be
displayed on the console. For details of
control blocks and tables, refer to
ACF/NCP Program Reference Handbook. The
contents of controller storage can be
transferred to the host processor via the
Dump program and the contents of the trace
table examined in the listing of the dump.

The address trace facility allows the user
to select any combination of up to four
external registers, general registers, and
storage halfwords whose contents are to be
recorded each time data is loaded from or
stored into a specified storage address at
a specified program level.

Address trace is activated or deactivated
from the 3727 console for the user speci-
fied storage address or external register,
using the control program procedures (see
3725 Problem Determination and Extended
Services Vol. A06).

NCP LINE TRACE

At the boundary between the CCU and the
CSP, the NCP parameter and status informa-
tion (PSA) as well as line data are placed
into line trace buffers by NCP. This
information is then transferred to the
host where ACF/TAP retrieves and prints it
(see ACF/TAP User's Guide, $5C30-3115).

A new parameter added to the NCP line
trace specifies the amount of data that is
to be traced per I/0 operation. This
parameter can indicate that all data is to
be recorded, or that zero to 254 bytes per
I/0 operation can be traced.

X'FF' indicates all data to be traced.
Note: For starting or ending trace, see

ACF/NCP/SSP for the IBM 3725 Diagnosis
Guide, 5C30-3181.
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\ J | ' i
R N NS N N

EP LINE TRACE

The line trace facility of the emulation
program is a service aid that permits
detailed analysis of the operation of any
telecommunication line controlled by the
program. This facility records operating
parameters of a line each time a level 2
or level 3 interrupt occurs for that line.
The program accumulates this information
in a trace table within the controller
storage. The line trace records can be
examined in a storage dump or by using the
CCU display facilities at the 3727
console.

The line trace facility does not interfere
with normal operation of the telecommuni-
cation line. Performance may be dimin-
ished somewhat because of the additional
processing needed each time a character
service interrupt occurs for the line or
lines being traced. The amount of
decrease in performance depends on how
heavily the communication controller is
currently loaded. Inclusion of the line
trace facility has no effect on perform-
ance except when a line is being traced.

Line trace is started or stopped by the
host Dynadump utility or by the MOSS/CCU
data exchange procedure (CCU services).
The 'option' statement of the Dynadump
allows the CE to request an EP line trace
(with or without datal), or a scanner
gnterface trace (With or withut data), or
oth.

A maximum of 16 SIT traces can run concur-
rently. There is no limit to the number
of EP line traces that can be run. In a
PEP system, EP can run 16 SIT traces in
add;t;on to the eight traces that can run
in NCP.

HCP TRANSMISSION GROUP TRACE

The line trace with the transmission group
(TG) option provides the facility to trace
all SNA-dependent information, such as:
SNA headers, SNA requasts, and SNA
responses, as they enter and leave an NCP
on & cross-domain link. The facility
includes the transportation of the traced
data to an SNA 4. SSCP (TCAM/VTAM) and
the formatting and printing of the traced
data at the host by ACF/TAP.

TN SN A
i ! \
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In the NCP, this facility is a special
case of the existing line trace facility
and as such the TG trace is tightly
coupled to a cross-domain link. Acti-
vation and deactivation are requested by
referencing one and only one of the links
in the TG to be traced. Both the TG PIU
trace for all links in the TG, and the
line trace for the referenced link in the
TG, are activated. Additional links in
the TG may be line traced in the present
mode of activation. The TG trace contin-
ues as long as the line trace on the
referenced line continues and the line is
not removed from the TG.

NTRI TRACES

NCP/Token-Ring Interconnection program
(NTRI) provides the user with three trac-
es: Line trace, IOH trace and TIC trace.
The trace function records activity on a
designated physical link. The information.
is then transferred to the host, where
ACF/TAP retrieves and prints it (see
ACF/TAP User's Guide, SC30-3115 for
details). It is used later to isolate a
problem into the NTRI or TRM/TIC area.

An NTRI link is a high-speed line and one
line may be traced at a time.

The trace function is supported only for
physical links.

LINE AND IOH TRACE.

The traced I0OHs are the ones dedicated to
a TIC and the ones dedicated to the TRM
that control this TIC.

The ICOHs are traced into an IOH trace area
and then reported to the host by the line
trace process.

The IOH trace is activated/deactivated
Wwith the line trace.

ACF/TAP EDITING AND RU FORMATS

2-034

TIC INTERNAL TRACE.

TIC internal trace data are transferred to
NTRI as MAC frames.

To start/stop TIC internal trace, NTRI
sends a new SCB command.

Line trace and IOH trace run together and
are activated/deactivated from the host or
by the NTRI normal services in case of a
slowdown.

ACTIVATION OF TRACES

In NCP three types of trace can be acti-
vated: Line trace, Scanner trace and
internal trace (including TG).

Line trace and I0OH trace are activated at
the same time, that is, started with the
same PIU.

NTRI has to activate two traces: Line/IOH
trace and TIC internal trace.

They are mapped as follows:

. Line and IOH traces are activated by
ACTTRACE RU with type=LINE.

. TIC internal is activated by ACTTRACE
RU with type=SIT.

U A negative return code is answered on
ACTTRACE of TG.

The data of the different traces are transferred to the host using RECTRD PIUs. ACF/TAP
receives the LINE and IOH trace records in the following format:

GTF HDR |VTAM HDR |RECTRD RU

element

LinesI0H

Line/I0H
element

. e .
o o .
— — -

ACF/TAP receives the TIC internal records in the following format:

element

GTF HDR |VTAM HDR |RECTRD RU |TIC intern

TIC intern
element

Each record has a GTF header, followed by a VIAM header, 7tollowed by a RECTRD RU, followed
by a number of TIC internal trace, line and IOH elements. NTRI is only concerned about the
RECTRD RU header, and the line/IOH elements, and the TIC internal trace elements.

(See ACF/NCP/SSP for the 3725 Diagnosis Guide, SC30-3181).
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TRACE OBJECTIVES

The NCP scanner interface trace (SIT)
objectives are:

] Problem determination between 3725
hardware and NCP/EP software

U Problem isolation in the transmission
subsystem and I0C areas (CSP and its
microcode, FES, LIC, IOC bus).

This trace allows you to get, for each
line interface, data and parameter infor-
mation from both sides of the CSP.

Between FES and CSP, the values traced are
transferred data and FES status.

Between CSP and CCU, the IOH, parameters,
and status of each scanner command are
traced. The NCP/EP line trace provides a
correlation between both traces when they
are run concurrently.

The trace information is as follows:

. To and from the control program: IOH,
parameter and status

U From the FES: data

The trace information is transferred from
the CSP to the CCU by cycle steal. It is
stored in the host in the same data set as
the NCP/EP line trace for later retrieval,
formatting, and printing using ACF/TAP or
Dynadump (EP).

In addition to the NCP/EP record types,
new trace record types have been defined
for the SIT.

A new parameter added to the access method
line trace command in the host starts the
scanner interface trace alone or together
with the NCP line trace. Additionally, it
is possible to specify in a parameter of
this command the number of data bytes to
be traced for each message.

In an EP environment, the starting and
stopping of the SIT is done using the host
Dynadump facility in a similar way to the
EP line trace, or using M0OSS/CCU data
exchange procedure. The Dynadump formats
the trace records so that they are
accepted as input to ACF/TAP.

The OPTION statement of the Dynadump
allows the CE to request a SIT trace (with
or without data), an EP line trace (with
or without data), or both.

Note: For starting or ending trace, see
ACF/NCP/SSP_for the IBM 3725 Diagnosis
Guide, SC30-3181.

Using NCP SIT with NCP Line Trace: NCP V2
R1 has two types of traces for isolating
telecommunication line problems: scarner
interface trace (SIT) and line trace. A
maximum of eight traces can be active at
one time (these can be any combination of
SIT and line traces). Both traces are
started from the host. This requires an
additional indicator on the activate trace
and deactivate trace RUs to specify SIT.
The amount of data to be traced by line
trace and SIT per 1/0 operation may be
specified by the SSCP in the ACTRACE PIU.

The line trace is a trace of the control
program/CSP boundary as seen by the
control program. The scanner interface
trace is a trace of the control
program/CSP/FES boundaries as seen by the
CSP. SIT recording is a new function in
NCP V2 R1.

NCP CSP FES
NCP Line Trace SIT
10H FES
Parm. gmi{Status umunndsn
Status Data

Legend:
mmmm Line interface traced by line trace
mmm Interface trace by SIT

Correlating Line Trace and SIT: When it
is necessary to run both line trace and
SIT concurrently, the trace correlation
count (TCC) in the parameter zone of the
NCP parameter status area (PSA) can be
used to correlate the line trace entry for
an IOH operation with the SIT entry for
that operation.

The TCC is used in the parameter zone of
the PSA when line trace is in progress for
a telecommunication line. Each time the
NCP to CSP (IOH command) or CSP to NCP
transfer completes, NCP line trace
captures the parameter zone, then'incre-
ments the TCC by 1. The trace reader can
then use the TCCs to match line trace
entries with the corresponding SIT
entries.

TRACE LIMITATIONS

For SDLC lines the limitations are as
follows:

. Up to 9600 bps, 4 interfaces per scan-
ner

. Above 9600 bps, 2 interfaces per scan-
ner

L Up to 16 interfaces for the whole TSS
(eight concurrent traces). This
limit, imposed by the NCP, is shared
g§¥ween the NCP line trace and the

The following table shows the scanner
performance possibilities when the SIT is
running. The additional checkpoint trace
does not modify the results. The values
are indicative and do not stand as spec-
ifications for the performances.

Protocol and|Maximum Number of Lines
Line Spzeds |[No Trace|Trace Activity
(bps) Activity|Lines Being|Other
Traced Lines
SDLC FDX
2 400 32 2 30
¢ 800 32 2 27
9 600 16 2 11
14 400 10 2 5
19 200 8 1 5
19 200 8 2 3
57 600 2 1 0
64 000 2 1 (]
256 000 1 1% (]
SDLC HDX BSC
2 400 32 2 30
4 800 32 2 30
9 600 32 2 27
164 6400 20 2 16
19 200 16 2 11
57 600 4 1 2
64 000 [ 1 1
256 000 1 1% 0
Start-Stop
2 6400 16 2 12
4 800 8 2 4
9 600 4 1 2
14 400 2 1 1
19 200 2 1 0
ALC FDX
2 400 16 2 14
4 800 8 2 6
9 600 4 1 3
14 400 3 1 1
19 200 2 1 0

¥ In the case of high-speed lines, the

traced data is limited to 40 bytes per
SDLC frame.

Chapter 2.

High-Speed Trace Limitations for NCP/SIT

The follouipg tables shot tha maximum
number of lines which can be active during
a.trace, based on the following assump-
tions:

. Duplex lines

. 50% utilization

. 40~byte trace records

. 70% maximum CCU and I/0 bus utiliza-
tion

° Spead: 256 kbps for each line (one
line per scannar)

L Using NCP V2-R1

Hote: The following figures are indic-
ative only.

2000-Bvte Blocks (PIUs)

No Trace|LT |SIT|LT/SIT
No trace | 7 K/ZAINZAL N/A
One line traced N/7A 7 7 7
All lines traced N7A ) ;) 5

500—-Byte Blocks (PIUs)

No Trace|LT |SITILT/SIT
No trace 4 NZA|N/7A] NzA
One line traced |N/A 3 3 3
All lines traced|N/A 2 3 2
Note: Performance analyvsis shows that one

256-kbps duplex linz2 or two half-duplex
lines may be traced with full data cn the
NCP line trace. This condition may
require other lines to ba disconnected in
the controller.
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NCP SIT (Part 2 of 4)

NCP SIT RECORD UNITS

The trace information is stored in the CCU
buffer areas. Every IOH or IOHI instruc-
tion processed for the interface being
traced causes a trace record unit (TRU) to
be stored. Each TRU contains the
IOH/I0HI, the parameter area of the PSA,
the data (if any) as exchanged between the
scanner and the line interface, and the
status area of the PSA, in that order. 1If
checkpoint trace has not been deactivated
from the MO0SS, checkpoint data, comprising
the interface control block (ICB) control
ancd status information, is also stored.

The scanner moves the trace data inlc ihe
current buffer (or buffer chain) until it
is complately filled. TRU recording may
be continued by providing a new buffer {or
buffer chain) via a second trace command.

JRU Formats
The TRU field formats are as follows:

I0H/IOHI Field

Byte 0 contains the character 'I' identi-
fying an IOH/IOHI field.

Bytes 1 and 2 contain the byte count
(always 5).

Byte 3 contains an X'00' pad byta.

Bytes 4 and 5 contain the first halfword
of the IOH/IOHI instruction.

Bytes 6 and 7 contain the second halfword
of the IOH/IOHI instruction.

Parameter Field

Byte 0 contains the character 'P' identi-
fying a parameter field.

Bytes 1 and 2 contain the data count
(equal to 16 for a normal command or 6 for
a 370X emulation command).

Byte 3 contains an X'00' pad byte.

Bytes 4 through 19 (normal mode) or %
through 9 (emulation mode) contain the
parameter area of the PSA.

N T N S e N S T
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Data Fi

Byte 0 contains the character 'R' for
ge:eived data, or 'X' for transmitted
ata.

Bytes 1 and 2 contain the data count
(depends on the length of the data burst).

Byte 3 contains an X'00' pad byte.

Bytes & through "n' contain the data
burst. The data burst is a maximum of 8
bytes long, rounded to the next even
(halfuword) count. The true burst count
may be found in the FES status.

The remaining bytes contain the scanner
status.

Status Field

Byte 0 contains the character 'S' identi-
fying a status field.

Bytes 1 and 2 contain the data count
(equal to 12 for a normal command or 6 for
an emulation command).

Byte 3 contains an X'00' pad byte.

Bytes ¢ through 15 {normal mode) or &
through 9 (emulation mode) contain the
status area of the PSA.

Checkpoint Data Field

Byte 0 contains the character 'C' identi-
fying a checkpoint data field.

Bytas 1 and 2 contain the byte count
(always 5).

Byte 3 contains an X'00' pad byte.

Bytes ¢ and 5 contain the scanner micro-
code checkpoint entry address.

Byte 6 contains the ICB status byte.
Byte 7 contains the ICB control byte.

Overrun Field

Byte 0 contains one of the characters 'I°',
'P', 'R', "X', 'S', or 'C' identifying the
type of TRU that the scanner was trying to
store when the overrun occurred.

Bytes 1 and 2 contain the byte count
(always 0).

Byte 3 contains an X'00' pad byte.

372573726 Maintenance Information Manual

Notes:

1. The fjrst 4% bytes of every field
contain a l-byte field identifier, a
2-byte'count of the data contained in
each field, and a pad character to
Eo:nd out the header field to %

vtes.

2. The dgta count field specified in the
IPSA is reinitialized each time there
is a turnaround on the line, or a new

SDLC frame is transmitted or
received.

SIT Trace Records

S e e S M T M D

Record ldentifiers

Iqentifiers (ID) added to SIT help to
differentiate between records.

ID
1 IOH (SIT)
R/7X Data (SIT)
P Param Area (SIT)

(See page 2-040 for field explanation.)

Note: To find the actual format of an

edited SIT, or tha descripti
field, ref;r to AQE/NQEFLEQ‘gggosi;g;g:?:

Chapter 6.
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NCP SIT (Part 3 of 4)

LINE CHARACTER TRACE

DLC (Norma ode)

During reception, the non-flag charac@ers.
tha CRC characters, and tha first aending
flag ara availablae in the data bursts.

Thae leading flags bafore the first
non-flag character arae deleted by tha FES.

During transmission, all the flags, the
non-flag charactaers, and tha pads are in
the traced burst. Thae CRC characters are
built by the FES and not available in the
burst.

BSC (Normal Mode)

During reception, the following characters
are not available in the burst because
they are deleted by the FES:

. The phase SYN characters and all the
following SYNs up to a non-SYN charac-
ter

U All the SYN characters when in control
mode or in normal text

. All the DLE-SYN characters and the
first DLE of a DLE-DLE sequence when
in transparent text mode

. The BCC characters

Note: The EIB (if requested) is built by
the FES and inserted in the brust after an
ITB character.

During transmission, all the SYN and
control characters, the data, and the pads
are available in the traced burst. The
following are not traced because built by
the FES:

. The SYN-SYN or DLE-SYN sequence gener-
ated every second

. The continuous SYN or DLE-SYN
sequences generated when underrun
ocecurs

. The BCC characters

BSC (Character Mode)

During reception, all the received charac-
ters are available in the parameter-status
(PSA) except the phase SYN-SYN sequence.

During transmission, all the transmitted
characters are available in the PSA except
the SYN-SYN or DLE-SYN sequence generated
when an underrun occurs.

reg- r

All the received and transmitted charac-
ters ara traced in the PSA. The start and
stop bits are not available bacausa they

are deleted and i
the Fes" n nserted raespectively by

LINE ERROR TRACE

The following tables gives the traced line
errors.

1. The first column list the line error
types.

2. The second column shows the errors
recorded in the FES status associated
to the burst.

3. The third column shows the errors
that are recorded in the extended

interrupt register (EIRR). The EIRR
is not traced.

4. The last column shows how the error

is recorded in the traced NCP/EP
command status.

Type of Line Error

Recorded in
FES
Status EIRR

Recorded in the
Command Status as:

Extra bits inserted or Yes CRC check or receive text
deletad in flag streams timeout (receiva only)
Extra bits insarted or Yas Flag off boundary, abort
daleted in data streams (receiva only), or idle
Change in bit values Yas CRC check (receiva only)
Line broken Yas Idlae or abort (receive
only)
Other side aborted Yes Abort (receive only)
Modem errors Yes Yes Modem check and LCS
Hardware error in CSP, Yes Internal box error and
FES, LIC, or ICC LCS
Nothing received after Timeout and LCS (receive
turn around only)

o~}
v
(]

Type of Line Error

Recorded in

FES
Status EIRR

Recorded in the
Command Status as:

Extra bits inserted or Yes Timeout (receive only)
deleted in control mode

Extra bits inserted or Yes CRC check (receive only)
deleted in text mode

No SYN received at least Yes Timeout (receive only)
every one second and for

no more than 3 seconds

Line broken Timeout (receive only)
Modem errors Yes Yes Modem check and LCS
Hardware error in CSP, Yes Internal box error and
FES, LIC, or ICC LCS

Nothing received after Timeout and LCS (receive
turn around only)

Chapter 2.
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NCP SIT (Part 4 of 4)

Start-Stop
Recorded in Recorded in the
Type of Line Error FES Command Status as:
Status EIRR
Invalid stop bit Yes Stop bit check (receive
only)
Extra bits inserted or Yes Stop bit check (receive
deleted only)
Line broken Yes Stop bit check and all
zero characters if a line
break generates a conti-
nous space (receive only)
Receive line break (at- Yes Line break (receive only)
tention) during trans-
mission
T AT Ve TN N P P . S - B - B ‘
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Microcode Checkpoint Trace

TRACE OBJECTIVES

To improve problem isolation between hard-
ware and the scanner microcode, a check-
point trace is provided within the
scanner.

It traces predefined checkpoint addresses
in the scanner microcode, when the
instructions at these addresses are
executed, and records predefined data.
The trace output is inserted between the

SCANNER MICROCODE SEQUENCE OF OPERATION

Using the CPT trace records only and the
address look-up tables. You may identify
the sequence of operations that took place
for a specific command.

The address look-up table that follows is
an example. It lists all the microcode
modules with their storage addresses for
SDLC Receive and Receive Monitor commands.

MICROCODE CHECKPOINT TRACE RECORDS

An identifier (C)

indicates the data

pertaining to the checkpoint trace within

the S

The I0H (SIT record)

IT.

indicates the

executed command, and the Address 1 (CPT
record) gives the scanner storage address
of the module that starts this execution
Then Address 2 (CPT

d) indicates the address of the
second module in sequence, and so on.

of th
recor

e command.

scanner interface trace fields, and there- ADDRESS LOOK-UP TABLE

fore follows the SIT process.

ID
Th . 3 3 . - -
stgr:hgikgaénga;;ag?m;sa:1?22582$?€¥a::. SDLC Receive or Receive Monitor Command I IOH (SIT)|<-- ex. SDLC Receive or Receive Monitor Card
If you want to stgp the checkpoint trace Storage |Symbolic Name Process/Description Number of
:::et2f3;§§‘f“gﬁ:;°g Leoelection ¥ (P Address*| of Module Qccurrences ¢ | Address 1 (CPT)| <-- D1B7 (CHNCBROO Module)
(transfer to the host and v . . -
intinasaditi : 3 D1B7"' CHHCBROO Receive or receive monitor 1
g;'gt;{:gszgl:;ng’)‘etg}?.cou}'d be considered command handling R/X Data (SIT) == Data SIT record
s 'D1FC? CHHEBAO1 Prepare and cycle steal 1
Tpu pust gorraiate the trage sutmut with ? [Porn ares (SID] <= Parometers SIT record
provided with the documentation. Any .
discrepancy in the microcode address 'D24F? CHHCBROG Receive 1st data 0, 1 c Add 2 (CPT) P D1FC (CHHEBAO1l Module)
sequencing points to a microcode anomaly, ' v . ress
allowing vou to take the appropriate A82F CHHCSEND Ending Status (LVL 3) 1 |
corrective action. "A8C8' |CHHCSCCU Start CS Status to CCU 1 |
(Request LVL 2 to CCU) . v
Until end of Trace
*DIB7" CHHCBR13 Receive continue command 1
handling CPT Record Contents
'D4O7" CHHEBR14 Prepare and cycle steal 1 c ADDR = D6AC
parameters from CCU
"A82F"' CHHCSEND Ending Status (LVL 3) 1 Bytes Byte Byte Byte Byte
0123 4 5 6 7
'"A8C8"' CHHCSCCU Start CS Status to CCU 1
(Request LVL 2 tocc> | b b b oo XXXX4567
¥ Addresses may change with the scanner microcode level ¢ Address Status |Control
These addresses are only provided as an Identifier Checkpoint 1CB ICB
example. (Charts of correct operations entry status control
are found in the MIM Part 2, Chapter R6.) address (Note 1) (Note 2)

Notes:

1. For ICB status and control
tion, see page 13-554.

informa-

2. If a hardware/microcecde error occurs,
bits 4, 5, 6, and 7 indicate the type
of error. Otherwise, the status bits
are all zero.

Chapter 2. Service Procedures 2"040




Trace Summary

TRACE COMPARISON

Line Trace

Scanner Interface
Trace

Checkpoint
Trace

and control
information
in CCU

control
information for
each IOH

Goal Check Check scanner Problem isolat-
communication]functions in ion between the
line correlation with |scanner micro-
functions NCP/EP line trace|code and scanner

hardware

Method Trace data Trace data and Internal trace

of key entry
points for each
I0H

Limitations|{l line at a

time for EP;
8 lines at a
time for NCP

Max 4 interfaces
up to 9600 bps.
Max 2 interfaces
up to 256 kbps
(see note)

Max 4 interfaces
up to 9600 bps.
Max 2 interfaces
up to 256 kbps
(see note)

 Customer In line mode |In line mode In line mode
Impact (performance |(performance Sperformance
impact) impact) impact)
Start-Stop |Host (NCP/EP)|Host (NCP/EP) Host (with SIT)
or 3727 con- lor 3727 console Option select
sole for EP for EP from MQOSS
Qutput Host Host Host
d C Yes Yes (ACF/TAP) Yes
Har i (SIT imbedded)
Doc Support Access method for|MIM Part 1
operation. ACF/ [MIM Part 2
TAP Dynadump for
output
Contents I0H I0H CSP Address
Data TCC ICB Control
Parameter A CCU ParmsStatus ICB Status
Status A FES Status
Data
Note: At 256 kbps, control information is fully traced,
is traced only for 40 bytes.
\4\“ //f “\\‘ /\\\ ™ / \ f/» o

but data

COMMUNICATION FUNCTION TRACES

The following table summarizes the avail-
able traces for 3725 communication func-
tions in which the 3725 might be involved.

372573726 Maintenance Information Manual

Traca Type Callad Cutput Users
by Returned via
Applications Host Host Customer
VTAM/TCARN Customer or CE
Buffar Host ACF/TAP Customar or CE
I/0 Host ACF/TAP Customer or CE
PIU Host ACF/TAP Customer or CE
Intarnal Host VTAM/TCAM dump Customer or CE
NLDM Host NLDM Customer or CE
EP Line Hostrs Pynadump Customer or CE
i MGSS (%) Customer or CE
NCP Line Host ACF/TAP Customer or CE
NCP TG Host ACF/TAP Customer or CE
NCP gen.PIU Host ACF/TAP Customer or CE
NCP session Host NLDM Customer or CE
HCP CA MOSS (#)| NCP dump Customer or CE
NCP address M0SS (3| HCP dump Customer or CE
Branch 0SS MOSS console Customer or CE
SIT Host ACF/TAP/Dynadump} Customer or CE
Checkpoint Host/ |ACF/TAP/Dynadump
MOSS
¥ Callad via CCU services, or as control
program procedures
More detailed accounts of host/control
program tracing can be found in the
following IBM publications:
. ACF/ZVTAM 0S/VS Dabuaaing Guide,
SY27-3006
. ACF/VTAM VSE Diagnosis Guide,
SY38-3020
© DOS/VSE Servicesbilitv Aids and
Debugging Procedures, GC33-5380
* ACE/VYTAM DOS/VYS Pebuaging GBuide,
GC27-0021
. ACF/NTAM _DOS/VSE Diaanostic Tech-
niques, SY38-3020
. ACE/VTAM 0S/VS Diagnostic Techniaques,
SY38-3Gr9
* 0S/VS2 MVS/YTAM Debugaing Guide,
GC27-0023
. ACF/TCAM Diagnosis, 5C30-3137
. ACF/NCP Diacnosis Guide Tor the IBM
3725, SC30-3228
RN AN N s N - AT
) o Y MY
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2-042

° NCP/TCAM Network User's Cuide,
GC30-3009

. NLDM Diagnosis, GC30-316¢

LOGREC DISPLAY WITH EREP

The environmental recording, editing, and
printing program (EREP) edits and prints
statistical error records that have been
stored on the LOGREC file of the recorder
file (SYSREC) by the recovery management
support recorder (RMSR).

Note: EREP is not available on System/370
Models 115 and 125 that do not support
RMSR. For ACF/VTAM, EREP records perma-
nent errors on the channels that connect
local 3270 devices or communication
controllers. It also maintains miscella-
neous data recorder (MDR) records from
communication controllers, These contain
error information for lines or logical
units connected to the controller.

For the 372573726 communication control-
ler, the objective of EREP is to read
LOGREC for RECMS with equipment check for
line-related errors. (See "Maintenance
Philosophy" page 1-070).

For information on how and when to run
EREP, refer to 05/VS Environmental Record-
ing, Editing, and Printing (EREP) Proqram,
GC28-0772.

FILE TRANSFER TO THE HOST

For information concerning how, when, and
which files to transfer to the host, refer
to page 2-450 and to the 3725 Problem
Determination and Extended Services (Vol.

A06).

T e T e e T e N N N
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Wrap Tests Controlled from the Host

FES LIC —= Wrap Block/Wrap Cable

The following figure shows the different wrap test possibilities on the communication
| link, with the progression of testing procedures from the TSS or TRSS to the terminal.

h s - . Primary Modems (Note 1) Secondary Modems
| The wrap tests controlled from the M0SS are shown for comparison on page 2-046 (Local) (Remote) (Master) (Tailed)
3865—1 3865—1 |— 386374 3866/5
WRAP TEST AT TAILGATE LEVEL Modem Modem — Modem Modem -
The wrap test at the tailgate level, referred to as "Wrap Block/Wrap Cable” in the figure
at right, is available in maintenance mode only. (See page 2-048 for details.) (Note 2) l (Note 3) (Note 2) (Note 4)
|

MODEM OR NTT CABLE Cable Cluster p——— ]
Local Remote
Modem Modem ] -
The wrap tests at modem or NTT cable level are part of the line functions and are Terminal
described in the 3725 Problem Determination and Extended Services (Vol. A06). | | | | |
. ws NTT '
Notes: ‘ == Cable ] | | ] |
1. The primary modems are 3865 Model 1 modems equipped with the data multiplexing | ! | | l
feature.
. | | | | |
2. The telecommunication line is a 4-wire nonswitched line. 386X Modem I | | |
3. The master secondary modem is a 3863 or 3864 Model 1 equipped with the tail circuit <
attachment accessory. This device allows the recognition of the "raise TC" pattern N | | | I
to which the primary modems are transparent. 386X Modem l | |
4. The tailed secondary modem is a 3864 or 3865. < | | |
Link Level 2 | |
<
. | |
OLTT |
<
N |
386X Modem with Tail Circuit Attachment
<
TOKEN-RING WRAP TESTS:
Using NCP/TRI
Under NCP/TRI a wrap test is performed at each TIC open command processing as a first step
before inserting itself into the ring. The TIC internal lobe media test, tests the ring —_— )
up to and including the local IBM 8228 Multistation Access Unit or equivalent (the 8228 is wall Wall
a wiring concentrator). Also its tests the ring up to the point were it is unplugged TRM TIC Outlet Outlet
before the 8228. (I.E. At the tailgate, at the wall connector, etc.) The lobe media ] ) , —
test is only invoked on the open command and is not performed as a result of the reset or 4 Ring Terminal
initialisation commands. Note that a disconnected cable during the lobe media test will @ L L L

- )
cause a lobe wire fault check to appear in both the display token-ring status function
(See page 2-386) and the ring status field (field E) of the token-ring interconnect func-
tion (See the Problem Determination and Extended Service Guide, GA33-0014, under token-
ring interconnect function.) When a lobe wire fault is detected the TIC will be frozen
and the status will remain unchanged until the next open is issued.
8228
Using TRSS diagnostics Multistation
Using the TRSS diagnostic routine TG0I, a wrap test 1s also performed up to and including Access Unit.
the 8228 or up to the point at which the ring is unplugged before the 8228. (See 3725
Diagnostic Description, 5Y33-2027, Vol A05). However, no open command are issued by the
diagnostic routine so a lobe wire fault will not be detected.

Chapter 2. Service Procedures 2-044
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Wrap Tests Controlled from the MOSS

The wrap tests controlled from the MOSS FES LIC —* Wrap Block/Wrap Cable Notes:
are shown on this page only to compare I— hotes:
them with the wrap tests controlled from |

age 2-044). 1. A line position can be plugged with a
the host (see pag | Cable Cluster p——— line cable, or be without a line
Local Remote cable, or can be plugged with a wrap
Modem Modem - block (LIC type 1, 2, 4A, or 4B), or
WRAP TEST AT TAILGATE LEVEL ] Terminal with a wrap cable (LIC type 3). The
CDF for each line must be updated
2gcordingly when running the diagnos-

ics.

The wrap test at the tailgate level, .

referred to as, "Wrap Block/Wrap Cable"_rn 1]
the figure at right, is available in main- | |
tenance mode only. (See page 2-048 for | ]
details.) >— | ]
|

s NTT Cable

When the TS5S IFTs are run, the hard-
ware for a selected line is:

FES IFT a. Tested up to the LIC drivers if
| the line cable is present.

MODEM OR NTT CABLE | | LIC IFT (Notes 1, 2, and 3) b. Tested up to the LIC and ICC (if

present) card level for a line

| . without cable.
The wrap tests at modem or NTT cable level LIC IFT (Manual Routine QC)-Line Wrap Tests (Notes 1 and 5)

are part of the line functions and are < c. Fully tested if a wrap block or a
described in the 3725 Problem Determi- > X wrap cable is present on the
nation and Extended Services (Vol. A06). LIC IFT (Manual Routine QD)-Line Wrap Tests (Notes 4 and 5) selected line. Plugging a wrap

block or wrap cable and updating

the CDF automatically selects the
Line Wrap Tests for 386X Modems (Note 6) manual intervention section QC.

v A

/ A

v A

2. During LIC wrap mode operation, the
Line Wrap Tests for 386X Modems (Note 6) transmit data line and the control

< lines are not deactivated at the
modem interface.

3. Although this is not a user-activated
test, an "echo-check" mechanism
(inline) checks the transmitted data
in wrap mode (refer to "LIC Driver
Check", page 13-261).

4. For selection of the NTT manual
intervention routine QD, refer to
3725 Diagnostic Descriptions,
5Y33-2027 (Vol. A05).

5. In these wrap-modes, the clocking is
taken from the 480-Hz clock. There-
fore, an error such as an overrun,
detected at the operational speed,
might not occur at the above testing
speed.

6. If the cable is NTT with the connec-
tor switch set to "operate", the test
indicator (TI) signal is not
forwarded to the connected modem, so
that the received pattern differs
from the expected one.

,\“ N //\\ N N P N P N o //m\ ey i, P L
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Wrap Test at Tailgate Level

This wrap test level is available with the WRAP TEST START SCREFN

line functions (select 1) in maintenance

mode only. )
This screen gives the actions to be taken

The tailgate level is a third option that before the test is started. These depend
you can sel~ct a* wrap test initializa- on the level option you selected at wrap
tion. It is run in a similar way to that test initialization.
for modem level or cable level. These are
described in detail in the 3725 Problem With the option TAILGATE, the prompt on
Determination and Extended Services (Vol. the screen is:
AG6). The following only gives additional A
information specific to tailgate level, - PLUG APPROPRIATE WRAP FACILITY AT
and makes reference to the above manual. TAILGATE, THEN PRESS SEND TO START
THE WRAP
The wrap facility requires one of the
WRAP TEST INITIALIZATION SCREEN following CE tools (refer to Chapter 3 for
details):
In Maintenance mode, the initialization . Wrap block, part 1733977, for LIC
screen offers three wrap level options: types 1, 2, 4A, and 4B
1: MODEM . Wrap cable, part 1733979, for LIC
2: NTT CABLE type 3
3: TAILGATE

CONTROL LEAD WRAP TEST PATTERN SELECTION
SCREEN

A default pattern is available with all
LIC types for the tailgate level wrap
(whereas with LIC type 1 it is available
only for modem or NTT cable level wrap).
These default patterns are as follouws:

LIC type 1:

TRANSMIT PATTERN: 11111011 10000011
EXPECTED PATTERN: 11111011 10100011

LIC type 2:

TRANSMIT PATTERN: 11101011 10000011
EXPECTED PATTERN: 11110011 10100011

LIC type 3:

TRANSMIT PATTERN: 11101011 10000011
EXPECTED PATTERN: 11011011 10000011

LIC type 4%:

TRANSMIT PATTERN: 11000011 10006060iti
EXPECTED PATTERN: 01000011 00000011

If you prefer to create your own pattern
(instead of using the above default
patterns) as proposed by option 3 of the
pattern selection screen, you should refer
to the 3725 Problem Determination and
Extended Services for control lead bit

definitions. This manual also gives the
bit meanings for the above default
patterns.

Chapter 2. Service Procedures 2-048
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Alarm/Alert List

ALARMS

When the operator console is powered on:

. You are informed that an alarm is
generated by an audible alarm and by
the TOSS Messaga lamp on the control
panel.

. When an alarm is already displayed,
yvou are informed that another one is
waiting for display by the alarm indi-
cator (an M on line 24).

When the operator console is powered off,
you are informed that an alarm is waiting
for display by the M0SS Message lamp on
the control panel. Power on the operator
console and the alarm will appear on line
24 of the screen.

Alarms are also recorded in the BER file.
You can display them using the error log
function, dascribed in Chapter 2.

The alarm appears on line 24 and remains
until you display the next one by pressing
MSG. Up to five alarms may be stacked.

If a sixth one is generated, it is stacked
but the oldest one is erased.

Pressing M5G when no alarms are waiting
clears the alarm area.

ALERTS

For a complete description of:

. VTAM alerts, refer to ACF for VTAM,
Messages and Codes, $C27-0467.

3725 ALARM MESSAGES

A0 MOSS IML EXCEPTION xxx yyy zzz
A2 M0SS RECOVERABLE ERROR, TRANSFER DUMP

A3 DISKETTE DOWN, DO NOT ATTEMPT TO IPL

A4 DISKETTE MEDIA ERROR

A6 MOSS OFFLINE, ALERT SENT

A7 HARDWARE ERROR, 3725 RE-IPL

A8 CONTROL PROGRAM ABEND xxxx 3725 RE-IPL

A9 CHANNEL ADAPTER x DOWN

Al0 GENERAL IPL CHECK

All SCANNER xx DOWN (LINES xxx-yyy) IML SCANNER
Al2 SCANNER xx DOWN (LINES xxx~yvy) IML SCANNER
Al3 SCANNER xx DOWN C(LINES xxx—yyy) IML SCANNER
Ald SCANNER xx DOWN (LINES xxx=yyy) IML SCANNER
Al5 LINE ADAPTER xxx DOWN

A28 TRM xx DOWN (TIC 1-4)

A29 TIC x DOWN ON TRM xx

hhmmss
hhmmss
hhmmss
hhmmss
hhmmss
hhmmss
hhmmss
hhmmss
hhmmss
hhmmss
hhmmss
hhmmss
hhmmss
hhmmss
hhmmss
hhmmas

. TCAM alerts, refer to ACF TCAM release
4 Messages, SC30-3140.

Alerts related to 3725 alarms except

alerts IST757E and IST761E,

for which

there is no alarm.

VTAM

ALERT MESSAGES

IST757E MOSS
IST758E MOSS
IST759E MOSS
IST760E MOSS
IST761E MOSS
IST7621 MOSS

IST763I PHYSICAL UNIT RELOADED — HARDWARE ERROR

1577641 PHYSICAL UNIT RELOADED = PRIOR ABEND CODE WAS xxxx
IST765E CHANNEL ADAPTER x UNAVAILABLE — HARDWARE ERROR
IST767E SCANNER xx (yyy = 2zzz) UNAVAILABLE — HARDWARE ERROR
IST768E SCANNER xx (yyy — zzz) UNAVAILABLE — HARDWARE ERROR
IST769E SCANNER xx (yyy — zzz) UNAVAILABLE — SOFTWARE ERROR
IST770E SCANNER xx (yyy — zzz) UNAVAILABLE — SOFTWARE ERROR
IST771E SCANNER xx LINE xxx UNAVAILABLE — HARDWARE ERROR

UNAVAILABLE — HARDWARE ERROR
RELOADED — HARDWARE ERROR
DISKETTE UNUSABLE

DISKETTE HARDWARE ERROR
CONSOLE UNAVAILABLE

IN MAINTENANCE MODE

TCAM

ALERT MESSAGES

IED301E 3725
IED302E 3725
IED303E 3725
IED304E 3725
IED305E 3725

mmmmimimH

MOSS UNAVAILABLE — HARDWARE ERROR
MOSS RELOADED — HARDWARE ERROR
MOSS DISKETTE UNUSABLE

MOSS DISKETTE — HARDWARE ERROR
MOSS CONSOLE UNAVAILABLE

MOSS IN MAINTENANCE MODE

RELOADED — HARDWARE ERROR
RELOADED — ABEND xxxx

CHANNEL ADAPTER

X RDWARE ERROR
SCANNER xx (yyy - ~zz) UNA

HA

BLE — HARDWARE ERROR
SCANNER xx (yvyy BLE — HARDWARE ERROR
SCANNER xx (yyy BLE
SCANNER xx (yyy BLE

SCANNER xx LINE xxx UNA

= SOFTWARE ERROR
= SOFTWARE ERROR
HARDWARE ERROR

372573726 Maintenance Information Manual

2-050

NPDA MESSAGES

For a complete descr‘pt1on. refer to

rmin : r
uxgg, 8034 2032.

NPDA MESSAGES

BACKUP TIMEQUT: RING INTERFACE COUPLER

BACKUP TIMEOUT: RING MULTIPLEXER

DEADMAN TIMEQUT: RING INTERFACE COUPLER

HARDWARE ERROR: CHANNEL ADAPTER

HARDWARE ERROR: COMMUNICATION CONTROLLER RE-IPLED
HARDWARE ERROR: LINE ADAPTER

HARDWARE ERROR: SCANNER

INITIALIZATION FAILURE: RING INTERFACE COUPLER
INITIALIZATION FAILURE: RING SUBSYSTEM ATTACHMENT
M0SS HARDWARE DOWN — IPL SHOULD NOT BE TRIED: MOSS
MOSS RECOVERABLE ERROR — TRANSFER M0SS DUMP: MOSS
M0SS DISKETTE DOWN — IPL SHOULD NOT BE TRIED: MOSS
MOSS DISKETTE ERROR: DISKETTE MEDIA

MOSS CONSOLE UNAVAILABLE: MOSS CONSOLE/ADAP/CABLE
MOSS OFFLINE: MAINTENANCE MODE

NCP LEVEL 1 ERROR: RING MULTIPLEXER

NCP LEVEL 2 ERROR: RING INTERFACE COUPLER

NCP LEVEL 2 ERROR: RING MULTIPLEXER

SCANNER ERROR: COMMUNICATION CONTROLLER PROGRAM
SOFTWARE ERROR: COMMUNICATION CONTROLLER RE-IPLED

Y Yy
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The online test group is divided into two
parts:

1. CA OLT responder (group 6)

2. CA OLTs
Tha CA OLT rasponder (routina MA), whaen
loaded and running in tha CCU, replies to

commands from tha OLTs that run in thae
host.

REQUIREMENTS
The following sequenca must be followed:

On the 3725:

1. Load the channel adapter OLT respon-
der from the 3725 console

On the host:

2. Load OLTEP, or IPL OLTSEP

3. Select the required OLT number
Refer to the appropriate 0S OLTEP, DOS
OLTEP manuals, or operator's guides, or to
the OLTEP Guide for the following:

. To start the online test

. For test description and routine
selection

. To run the option selection

RUNNING TIME

Load OLT responder| 1 min 21 sec (Note)
CA OLT

50 sec

Note: The loading of the OLT responder
takes 30 sec when the command processor
has already been loaded in the CCU by a
previous IOCB or CA run request.

O 00 0
roup (Part 1

SELECTION

For running offline diagnostics, see Chap-
ter 1.of the 3725/3726 Diagnostic
Descriptions (Vol., A05).

DIAG==>_
6

Move the cursor from its initial posi~-
tion (DIAG==>) to tha next aftar :anh
parametaer is entered. To skip a param-
eter entry, press tha =-=-> key.

ADP#==

Enter tha selected CA number in the
range:

1l to 6 for the 3725737264
1 to 4 for the 3725 Model 2

LINE==
(Not applicable)
OPT==>
For option display and description, see

Chaptgr 1 of the 3725/3726 Diagnostic
Descriptions,

TESTED PART (BOTH MODELS)

(It is assumed that CAl interface A has
been selected.)

| 1
E lal L A 3726 Model 2
cA2 A2

Common
Part
PN N

ccu

CP+
OLT
Responder|

MOSS

DCM

1L

CE
Requests

CCIN
Bus

00000.0.0000000000.00..'
of 4)
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Online Test Group (Part 2 of 4)

PROCEDURE

PROCESS STOP-CCU-CHK SERVICE-MODE
BYP-ADP-CHK

D:DIAGNOSTICS
E:ERROR LOG

U:UTILITY PGM

DIAG |ADP# |LINE
1 ALL

2 Ccu

3 I0CB

*¥G CA |1-> 6'

*¥5 T5S |1->16]|0->31
6 OLT [1-> 6|

%7 TRSS|6->16|1-> &

AND

OPT = Y IF MODIFY
OPTION REQUIRED

DIAG==> 6 ADPg#==> 2

===>

ENTER REQUEST ACCORDING TOLISE DIAG.MENU

SP:CCU STOP
ST:CCU START
RT:CCU RESET

Q:DATE/TIME
T:TERMINATE

DIAG - RUN INIT

OPT==> N

¥ For the 3725 Model 2 the display is as follows:

CA 1-> 4
7SS |1-> 6]0->31
OLT |1-> 4§
TRSS |6 1-> 4

~Novuny

On the above screen, the CA OLT responder 4.
is selected. CA number 2 will be tested.

Press SEND to execute the request. Then:
1. Check that the All Channel Adapters

Disabled light is on at the control
panel.

2. At the request of the responder, and
using the Enbl/Dsbl switch on the
control panel, enable the channel
adapter interface A or B to be test-
ed, then press SEND.

3. The following ﬁessage is then
displayed: 5.

gENgsc REQUIRED, ENTER RE THEN PRESS

Enter RE to enable the ESC range of
addresses and the execution of OLT
sections requiring these addresses. 6.

The following routines fail if
invoked without E being entered:

T3725AK3, AK4, AK7, AMO1l, and AMO2.

AW h /’m\'\ A N Y Pt T N

\ J J \ / ' |
. N N N A\ J

The following message is displayed:

PRESS SEND TO CONTINUE OR ABORT RTN
TO RELEASE CA

If the host is in the "hung" state,
you must comply with these
instructions to release the CA.

If the host is not in the hung state,
just press SEND.

Warning: The routine must npot be
aborted when the host is not in the
hung state.

When the All Channel Adapters Disa-
bled light turns off, the OLT respon-
der is loaded and is ready to
communicate with the host. "Routine
MAOLl ADP nn" is displayed on the 3727
operator console.

INTERRUPT L1 RELOAD, and

INTERRUPT L3 RELOAD

messages indicate that the responder
cannot be loaded. In that case, the

I0C bus and the CA diagnostic groups
have to be run.

channel adapter is tested at a time.

2N e AT 2T SN AN

s

T,

o

N
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CA OLT RESPONDER

The CA OLT responder runs under the

Routine List

|
o 00000..00OOQOQQQOOQQQQOCCQQQOC.
8nline Test Group (Part 3 of 4)

OLT Running Restrictions

Routi F i Tested 1. The following sections need two
control of the DCM in the MOSS and the outine jrunction Teste addresses to run (primary address =
command processor in the CCU. T3725AA01|Check No-Op command causes channel end NSC, secondary address = ESC). They
T3725AA02|Check illegal commands are rejected
T3725AA03|Check ending status of WRT break T3725AB
CA OLTS T3725AA04Check Write IPL command and Write command T3725AE
T3725AB01|Check Halt I/0 (NSC, ESC) 13722408
T3725AB02|Check ending status of test I/0 (NSC, ESC) T3725A1
Selection
2==2=er 20 T3725AC01 | Check Halt I/0 (NSC) :
T3725AC02|Check ending status of test I/0 (NSC) fyou do not seecify the ESC
Lz§c2%;eze%ﬁct;:nagggné?idéggt§20ﬁ§:¥rgL}s T3725AD01 | Check data wrap using command chaining bypassed with message notification.
documentation: 3725 Channel Adapter OLTs, - 2. The following sections need a primary
v ° T3725AE01 | Check No-Op on NSC and ESC address .
internal reference D99-3725A. T3725AE02 |NSC preparation busy condition address (NSC) only. They are:
T3725AE03|NSC TIO short busy condition T3725AC
T3725AE04|ESC short busy condition T3725AJ
D99-3725A Contents T3725AE05|ESC TIO short busy condition T3725AK
T3725AF01 |Normal wrap mode - 16 bytes (NSC, ESC) L3 N
. : T3725AF02|{Cycle steal mode test - 36 bytes (NSC, ESC
* OLT loading and running procedures T3725AF03|ETB/ETX recognition in EBCDIC mode - 36 bytes (NSC, ESC) 1t you specify the ESC address, these
. OLT routine description T3725AF04 | ETB/ETX recognition in ASCII mode - 36 bytes (NSC, ESC) sections will be bypassed with
T3725AF05|DLE-STX. recognition in EBCDIC and ASCII (NSC, ESC) message notification
. OLT messages T3725AF06 |DLE remember test in EBCDIC and ASCII (NSC, ESC) *
T3725AF07|SYN character monjtor - pass 1 (NSC, ESC) These sections are run with block
® OLT CDS description for 3725 T3725AF08|SYN character monitor - pass 2 (NSC, ESC) multiplexer or selector channel,
¢ OLT CDS card preparation T3725A601|Cycle steal 250-byte wrap test (NSC, ESC) which uses NSC address only.
T3725AG02}Cycle steal 255-byte wrap test (NSC, ESC) 3. The following routines run under
T3725AG03|Cycle steal 520-byte wrap test (NSC, ESC) OLTSEP in a standalone environment.
;?gsghTs are numbered from 3725AA to T3725AH01|Sense 3725 ID is sent to the host They are bypassed when using OLTEP.
T3725A101|Circle=B decode test (NSC, ESC) 1372248 routine 1
T3725A102 2848-ETX decode test (NSC) ESC) T3725AE routines 2, 3’ 4, and 5
T3725AJ01|Check No-Op on NSC address T3725A) routines 2, and 3
T3725AJ02|NSC preparation busy condition : 3 -
T3725AJ03[NSC TIO short busy condition e TR Pl o g s e are sutomat-
the user) when you run OLTs on a 308X
T3725AK01 |Normal wrap mode - 16 bytes (NSC) . .
T3725AK02|Cycle steal mode test - 36 bytes (NSC) NS under NST 370XA mode:
T3725AK03|{ETB/ETX non-recognition in EBCDIC mode - 3 ytes :
T3725AK04 |ETB/ETX non-recognition in ASCII mode - 36 bytes (NSC) 1375245 routines 2, 3, Gy and 5
T3725AK05|DLE-STX recognition in EBCDIC and ASCII (NSC)
T3725AK06 |DLE remember test in EBCDIC and ASCII (NS5C)
T3725AK07 | SYN character monitor - pass 1 test (NSC)
T3725AK08 |SYN character monitor - pass 2 test (NSC) Messages
T3725AL01|Cycle steal 250-byte wrap test (NSC)
T3725AL02|Cycle steal 255-byte wrap test (NSC) -
T3725AL03|Cycle steal 520-byte wrap test (NSC) Refer to D99-3725A.
T3725AM01|Circle-B non-decode test (NSC)
T3725AM02]12848-ETX non-decode test (NSC)
T3725AN01|Request for shutdown

2-152
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Online Test Group (Part 4 of 4)

OLT CDS FOR THE 3725

3725 €DS Card and Storage lLavout

One CDS card is required for each NSC
address. This card is punched as follows:

Note: A CDS must be created for each
subchannel address.

CDS Byte Card Contents/Description
Location Columns
(Host)
1 Must be blank
2-4% CDS
5-9 1 Must be blank
0-3 10-17 Native subchannel unit address in hexadecimal
(right justified). Example: 0000003A
4-5 18-21 Must be blank
6-7 22-25 Class and type code for 3725: 40A0
26-29 Must be blank
9 30-31 Flags code: (Use a 4, otherwise leave blank)
Col 30: Device shared with another system CPU
Col 31: The CA has a two-processor switch
10-11 32-35 Must be blank
12-13 36-39 Emulator subchannel (ESC) unit address in hex
of lowest IBM 2701, 2702, or 2703 emulator line
address. Example: 00F1
14 40-41 Enter number of contiguous emulator line
addresses in hex, or leave blank if no ESC
42 7/ (end of CDS)
- m"\\ o~ \”\\ /—\\ SN /f‘"\\ TN P N P P
AN . S/ N !\\‘,/ N N ) p
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Range Definition Card lavout

Each emulation line address in the range
defined by the channel data CDS card
(columns 36-41) must be defined by an
appropriate CDS entry, otherwise the
message 'NO CDS ENTRY' will print for each
undefined address. To prevent these
messages from printing for unused lines
(those lines not defined as an IBM 2701,
2702, or 2703 by a CDS entry), punch a
dummy CDS entry for each unused address
using the format that follows.

The range is a card punched as follows:

Card Columns Contents/Description

1 Must be blank
2-4% CDS
5-9 Must be blank
10-17 Unused ESC unit address:

- The emulation subchannel (ESC)
unit address, in hexadecimal,
of an undefined emulation line
address. The address range is
defined by the channel data

CDS card.
18-21 Must be blank
22-25 4001
26-51 Must be blank
52 / End of range definition card
53-80 Must be blank
DO OO alE
S NS N N4 N J/
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System Tests

Warning: To run ST370, NST-2, and ST4300

1. Only one 3725 channel adapter inter-
face may be enabled.

2. Power on and initialize the 3725
Communication Controller (see 3725
Communication Controller, Problem
Determination and Expanded Services,
Vol. A06).

3. After initialization, verify that the
3725 control panel hex display is
000.

ST370

ST370 is a standalone program used as a
system test on all System/370 Models and
the 3033 processor. The main purpose is
to test the interface and interaction of
most attached devices. It is assumed all
other CPU and device diagnostics are
running clean. ST370 is interrupt-driven
and attempts to issue S5I0s and run devices
as quickly as they are available. It is
not designed to be a stress test and sets
no criteria as to the number of times a
device is run in any given period of time.

For more information on ST370, see the
ST370 Users Guide, D99-0370.

NST-2

The new systems test-2 (NST-2) is a diag-
nostic program that supports the IBM 3031,
3032, 3033, 3081 Processors and 3041 and
3042 Attached Processors. HNST-2 also
supports the attached, supported I/0 for
each of the specified processors. User
options are entered and messages are
displaved using menu frames.

Menu displays and their associated help
frames assist the user with the methods of
entry and the options available.

NST-2 messages provide the information the
user needs to understand non-machine
detected errors and NST-2 responses to
user input requests.

For more information on NS5T-2, see the
NST-2 Users' Guide, D99-NST2A.

574300

ST4300 is a standalone system checkout
program that tests the interface and
interaction of most attached devices on a
system. It resides on SOSPC volumes and
is self-configuring.

ST4300 is derived from ST370 and operates
in the same way as ST370, with some
exceptions.

For more information on 574300, refer to
the diagnostic information section of the
Maintenance Information lLogic Volume
supplied with the 4300 system.

<___—
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Error Log Function (Part 1 of 4)

This section describes the generation,
formatting, storage, and display of the
box error records (BERs).

Main Storage
CRP

ccu

. <
Host System - NCP/EP

MOSS Disketts
Control MOss Diskette
Panel iske
0]

i 0

RAM
Buffer |

Operator Console

A=

BER GENERATION

The BERs are created by the M0S5S, from
error information supplied either by
NCP/EP or by the M0SS itself.

If the M0SS is offline or not operational,
NCP/EP stores the error information in the
check record pool (CRP) located in main
storage. When the CRP is full, each
attempt to store more error information
increments a count in the CRP, but the
error information itself is lost. This
count is entered into the last BER of the
CRP (field LOST in NCP/EP BERs). When the
M0SS comes back online, the contents of
the CRP are transferred to the M0SS (see
"BER Recovery Procedures™ page 2-800).

BER _TYPE:
One byte points to the general area of
BER occurrence

L X'01'-- MOSS- related errors (plus
errors/events recorded by M0SS when
M0OSS takes control of the box or oper-
ations such as CCU Hardcheck, scanner
errors...)

T T T N

U X'10'-- Errors related to Channel
Adapter operations

° X'11'-~ Errors related to Transmission
Subsystem operations

° X'12'-- Control Program exceptions
(software errors detected by the hard-
ware)

. X'13'-- CCU- related errors when
NCP/EP has contrel (excluding the CCU
Hardcheck)

. X'14'-- I0C Bus- related errors (when
not possible to attribute them to a
specific adapter)

. X'15'~- TR5S Related errors when
NCP/NTRI has control.

BER ID: When the BER is created by

NCP/EP, 1 byte identifies the category of

error or event :
. Bit 0-- probable cause of the error

- bit 0 = 0 the most probable cause
is the Control Program

- bit 0 = 1 the most probable cause
is the Hardware or Microcode

. Bits 1,2,3-- Program level that
recorded the error/event

- 001 = Control Program level 1
- 610 = " n " 2
- o1 = " " " 3
- 100 = "7 " " 4

When the BER is created by M0S5, a byte
identifies the origin of error or event :

g ID=X'00'created by MOSS int. 1lvl 0

U X'o1° " " n level 1
] Xro2' " " Mailbox support
. X'03" " " MOSS int. lvl 5
. X'06" " " " w vl

. X'05° "

3
n n i 1vl 4
. X'06° " " program lvl 7
' X'o07° " ™ MOSS i?¥ésé¥1 4

Therefore the ID does not refer to error
categories as in NCP/EP. For MO0SS BERs,
the error categories are found in another
byte, either called M0SS CHECK Code or
ERROR Code.

N £ N AN P N e .

\,
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BER FORMATTING

The M0SS formats the error information
together with date, time, flag, and other
control bytes in the MOSS RAM 365-byte
buffer as follows:

Byte |Contents
1 Total BER length in bytes
2 Flag
3 Month (in packed decimal)
% Day (in packed decimal)
5 Year (in packed decimal)
6-9 Time of day
(binary value in seconds)
10 BER type
11 BER ID
12-n Error information (hexadecimal)
(n is the total BER length)
Note: NCP supplies both date and time,

but EP supplies time only.

M0SS formats the labels according to the
following rules:

. Labels should be self explanatory

. Labels should refer to NCP/EP control
blocks whenever applicable

The exact layout depends on the BER type
and BER ID. Pages 2-340, 2-341 and 2-342
give all possible layouts and BER
contents.

Example of Date and Time

Byte 3 4 5 6 7 8 9
Contents| 18 12| 84 |00 00 F5 8F
18th|Dec|1984|0ne bit=1 second

62 863 sec =
17h27m43s

Meaning

(See conversion tables page 2-4%70)

BER STORAGE ON DISKETTE

The MO0SS stores the BERs, prepared in the
MOSS RAM, on the wraparound BER file on
diskette in order of arrival. The BER file
can contain from 20 to 250 BERs depending
on the length of the BERs.

When the BER file is full, the next BER to
arrive overurites the oldest BER (or BERS)
in the BER file. No count is kept of such

N N P )
| ] ) "/_\‘\\, /Jﬂ\\)
AN 4 N4 \ o/

O000 000
N N4 NS NS N ~
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BER STORAGE WHEN DISKETTE IS NOT OPERA-

-TIONAL

When the diskette is not operational, the
MOSS keeps the BERs in the 340-byte buffer
in MOSS RAM. When the buffer becomes full,
new BERs are lost, but a count is kept in
the last byte of the buffer of the BERs
lost. This is called the lost record
count. The 640-byte buffer in M0OSS RAM is
preserved during M0SS IML. during MOSS
IML. To read this buffer, see page 3-030.

When the diskette becomes operational
again, M0OSS stores the 640-byte buffer in
the BER file on diskette, together with a
BER giving the number of lost BERs in the
error description line (Type 01, ID 06,
error 02).

BER FILE ERASURE

The entire BER file can be erased using
the DUMP/DPLY DEL utility program.

The BER file should be erased only in
exceptional cases, since:

1. It is not possible to erase individ-
ual BERs in the file, but only the
entire BER file.

2. The service personnel might need old
BERs for history purposes.

3. The BER file, when full, writes the
most recent BERs on the diskette
space used by the 'oldest' BERs
(wraparound file). When the BER file
is erased, a BER to this effect is
logged in the file.

BER DISPLAY

Normally, you access the BER file on MOSS
diskette using the error log function from
the 3727 operator console. For full
details, refer to the 3725 Problem Deter-
mination and Extended Services (Vol. A06).

However, if a 3725 control panel error
occurs, or if a MOSS IML threshold is
reached, the BERs in the M0SS RAM can be
displayed on the hexadecimal display on
the control panel. Refer to page 3-030.

gE?sgisplay screens are explained on page

) fﬂ\ fﬁﬁ £
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The BERs have a hierarchical structure, which allows going from the general problem area
Here is a typical BER tree structure, based on a real
example. We also give indications on where the information is found.

Thae "types™ and "IDs" are given by "M0SS BER LIST™ and "BER DETAIL" display screens.

to the specific failing element.

\
-El’l [ 1ss | -E;-l _EEG-] -géé- “trss | [ moss
w] | u 12| | a3 | e |15 | e
T | T T T T ] /
[N S A H Y FE
[ 1B | 95 [ 97 A2 ]
T [ | /
—— - — - —— Y - W - - W W W W = - \
B IR IR
LCS LCS LCS
X'CO" X106 X' CE"
| F—— I I—
T T T y
- \
1cC
FES
LIC
b /

APPROACH TO PROBLEFM ISOLATION

The BER "TYPES" correspond to
specific 3725 areas.

The "ID" correspond to
different categories of
errors or events.

T"ERROR STATUS™

Selected field, from the
"BER DETAIL", is a
predetermined field that
indicates a particular error.
BERs have different "Error
Status™ according to the
type of anomaly.

FRU LIST (prioritized)
(Found in MIM Part 2)

The following chart explains why the BER formats and contents of NCP/EP-generated records

are different from the M0SS-gene

MOSS

I

v

rated records.

CCU + ADAPTERS

v

BERs are built by MOSS
and internally kept

BERs are built by NCP/EP and
passed to MOSS for recording

BER characteristics:
structure
thresholds
aré'éommon to MOSS processor
and I70s

LY

BER characteristics:
structure
thresholds

are common for all BERs
NCP/EP control

under

When the CCU or NCP/EP are
down, MO0SS takes control
and creates corresponding
BERs.
(BER Type 01 ID 01 ERR 05707,
only non-M0SS area BERs
generated by M0SS)

o

by NCP/EP)

When MOSS or the M0OSS/CCU
interface is doun,
records the error as BERs and
keep in its CRP.

(BER Type 01 ID 91, B3,
only MOSS area BERs generated

NCP/EP

Ccl

» C2,

Diagnosis is done while
MOSS is offline. Diagnostics
ara run by the M0SS IML

sequence (no customer impact).

is offlinea.

Diagnosis usi;g BERs can be
done online, but the Diagnostics
will have to run while the 3725

FRU

Exchange

> is done <
POWER OFF

4,00000000000000--------

THRESHO

There is one BER for each error occurrence in the whole 3725 except in one case, when the
Diskette drive CAC retries operations. The BER (Type 01 ID 03) contains the retry count,
indicating the number of retries before success. Therefore no BER is created by threshold
only (except in the particular diskette case).

Thresholds, when existing, are solely used to:

- Trigger recovery (e.g. PI0 retry, MOSS re-IML...)

- Define level of box degradation (e.g. Scanner or M0OSS down...)
- Generate Alarms/Alerts.

The thresholds are defined on a per case basis. This is indicated in the following "BER
Types Summary"™ tables (Alarm or Alert column).
For NCP/EP BERs subject to retries and thresholds, it is possible to sece if one specific
BER is the result of a threshold: the byte F (Indicator Flag) will then have bit 1 on.
For the whole machina, passing a threshold does not change the BER Type and ID, except for
one instance:
* When two BERs of type 11 and ID 97 (PIO errors) are generated uwithin

100 msec, a BER type 11 and ID 98 is created.

BERs That Are Not Machine Errors

BER Type 11 ID 96:

e Scanner disconnect state. The scanner has been disconnacted by a
request from the MOSS operator, and is reporting this to the Control
Program

BER type 15 ID 96:
¢ TRA disconnect state. The TRA has been disconnectedby reauest from
the M0OSS operator, and is reporting this to the control program.

BER Type 11 ID A4:

e BER Type 01 ID 06 ERR 01: BER File deleted on the diskette by a M0SS
Command.

¢ BER Type 01 ID 06 ERR 05: 3725 Re-IPL end.

¢ BER Type 01 ID 06 ERR 07: MOSS Offline request by the operator.

Unresolved Interrupts

The Contrenl Program logs BERs based on "unresolved situations™ following interrupts.
See "BER/Alarm/Alert/ Mechanisms™ starting page 2-250 for the complete list.

BER Handling Tools

BER Functions See for details in:
MIM part 1,

MIM part 1,

Displays at console starting page 2-180

Display M0OSS processor BERs

starting page 3-030
at operator panel

Host print request for BERs| ACF for NCP/SSP for the 3725 Diagnosis Guide

Chapter "Printing NCP, MO0SS, or CSP Dump"

3725 PD and Ext.Ser. Chap. 5, and MIM part 1, page 2—340
MIM part 1, pages 2-%409 and 2-410

MIM part 1, page 2-172 and MIM part 2,

BER format

BER save and purge

BER flagging

Chapter 2
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Error Log Function (Part

BER DISPLAY SAMPLE SEQUENCE

There are three kinds of BER display
screens:

. BER summary

. BER list

. BER detail

When faultfinding, you should normally
display the BER summary, then the BER list,
and lastly the BER detail(s) appropriate to

the fault. An example is given in the
following figure.

Application Entry

1 PFL
< 1<
v |
. 1.CA pe===teceae= 1 SEL #  pme=e- I S
Summary pe={==c=e== > CA List haunindaielde bl bl > Datail _}-
2,755 bempommomanod L-=7  PF2 PF4 or
e > 7SS List |Cmemme=e= PF5 or
cSn L--l .......... Flag
.............. CSn List i
CSn Lingm ‘e=leeccesmcccdeceees.
................. > CSn Linam List
cAn --------------
> CAn List
3.6P 0000 leelecececee=s -
> CP List
4.0 2000000 leelecemeeee=
> CCU List
§.106 000 lelecemeaas
> IOC Li:t-l
6.M055  lelemcmmeeodao
> MOSS List 1
7.Alarms Sl Rt i
> Alarms List
8.TRSS  lteelecceeee--do.
> TRSS List 1
| 9.A11 [ B
> All List

3 of 4)

BER DISPLAY PROCEDURE

1. Press SELN AREA to position the cursor.

2. Press M followed by SEND to display the
"MAINTENANCE' primary menu.

Note: If you do not press M, the BER
DETAIL screen that will be displaved
will not contain coded maintenance
information (see customer BER DETAIL
screen).

3. Press E followed by SEND to select tne
YERROR LOG' function.

Wi Servi iskette

1. Press SELN AREA to position the cursor.

2. Press E followed by SEND to select the
'ERROR LOG' function. If you press E
then .SEND, tha following screen is
displayed:

@

Pl
S N N v . N

BER Display Sample Sequence
BER SUMMARY
SEL® NAME TYPE PENDING DATE 1ST BER TOTAL
BERs MM/DD HH:MM  IN FILE
1 CA  (CHANNEL ADAPTERS) 10 0 0
2 TSS (TRANSMISSION SUBSYSTEM) 11 5 04723 20:38 5
3 CP  (CONTROL PROGRAM) 12 0 0
4 CCU (CENTRAL CONTROL UNIT) 13 0 0
5 10C (/0 CONTROL) 14 0 0
6 M0OSS (MAINTENANCE OPERATOR SUBSYSTEM) 01 1 0421 07:00 2
7  ALARMS 1 04723 20:40 2
8  TRSS (TOKEN RING SUBSYSTEM) 15 0 0
9 ALL (ALL FILE CONTENTS) 2 04723 07:00 9
- ENTER SEL# OR NAME ==>
ﬁfﬂ‘h YA P S N A P
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E; you type 'ALL' or '8' w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>