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Course Description

Purpose

This Classroom/Lab course of 10 days provides the training neces-
sary for the National Service Division (NSD) Customer Engineers
(CEs) to maintain the 9121 in proper functioning order in the cus-
tomer environment.

The course is presented via the Lecture Lab format. The Lecture
will be supported by Lab Projects and exercises. A student note-
book will direct the student through the course material and the
Lab Guide will be used for Lab Projects/exercises. The student
will be presented with Trouble Analysis exercises on the 9121 to
build the skills necessary to maintain the 9121 product line.

Audience

National Service Division Customers Engineers without prior 3090
training and having completed the required prerequisites.

© Copyright IBM Corp. 1990 Course Overview 1
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Prerequisites

Both of the following Training Levels

Training Level Description
01861 Fundamentals of System Management
03290 Fiber Optics Training

One of the following Training Levels

Training Level Description

01138 S/370 Environmental Training

01339 GS Basic Training

02085 DS Basic Training

02105 Universal System /0 Training

02411 Systems 1/0 Environmental Training
09009 370 CPU Training

All of the following Courses

Course Description

70526 S/370 Extended Architecture Training - 8 hrs
70542 3375/3370 DASD Product Training - 3 hrs
70668 PT-2 Channel Monitor - 8 hrs

74013 Introduction to RETAIN - 1 hr

77285 PT-2 Introduction and Operations - 4 hrs
80030 EREP - 12 hrs

77571 PR/SM Training (TL 03056)
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Objectives

After completing this course, you should be able to:

Identify High level connection of ele-
ments

Identify available models
ldentify available features
Identify naming conventions

Identify high
nections

level hardware con-

Identify the type of problems the
maintenance package is limited to fix,
and which types it is not intended to
fix.

Identify the entry point in the mainte-
nance package (Start pages)

Identify escalation criteria, rules, and
procedures, including timelines.

Identify functions of the Remote
Support Facility.

Identify unique RETAIN application
and procedures.

Identify how and why action plans
are created and used

Identify LSSC and LSPO involvement
Identify document structure

Identify overall product strategy,
including any unique differences by
element

Identify typical service call sequence

Identify deferred and concurrent

service strategies.

ldentify unique reporting procedures
using Data File Update (DFU) and
how date is used through PSS (call
closure, etc.).

Identify patch strategy, including how
often to apply.

Define service disciplines for
parts/cable swapping

Define a Maintenance
Escape (MPE).

Identify parts stocking strategies.

Package

Identify the time for returning parts.

Identify unique FRU P/N delivery
strategy relating to DCS.

Identify how the FRU table is used
with FRU P/N delivery strategy
(including relationship with DCS).

Follow all safety procedures.

Perform all unique safety tasks and
procedures for this product.

ldentify and maintain all EMC hard-
ware design integrity unique to this
product.

Operate the console (from the opera-
tors point of view) identify errors and
provide assistance in interpretaticn
of operator messages and documen-
tation.

Provide recovery assistance when
required.

Configure the processor complex for
operation and/or maintenance.

Operate the service panel/console,
identify the functions of switches,
lights, screens or other indicators.

Use tools provided in the ship group.

Identify actions to be taken by

Service Console Messages.

Identify EREP records unique to 9121
failures.

Operate the console to perform

service operations.

Locate, remove, and replace any
failing FRU using proper tools, main-
tenance procedures and documenta-
tion.

© Copyright IBM Corp. 1990
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Establish all types of RSF links for
remote support.

Perform “Direct File Update” (DFU)
service action completion at the end
of all repair actions.

Invoke system level test for verifica-
tion.

Locate all points designated by the
diagnostics, maintenance procedures,
or on-site documentation.

Relate a reference code to a failing
element.

Schedule and perform preventive

maintenance using recommended fre-

quency and instructions.

Select and utilize options in the
general PCE selection menu in
service mode.

Display and understand (interpret)
the problems recorded in the
problem analysis (PA) history file.

Display the PCE Reference (Ref)
Code to identify the failing area in the
PCE. ‘

Use the maintenance package to
isolate the failing FRU in the PCE
(logic, power, and support
processor).

Setup and perform concurrent main-
tenance procedures.

Invoke PCE diagnostics, exercisers,
or extended testing as directed by
the maintenance package or RSC.

Use PCE documentation to remove
and replace FRUs as directed by the
maintenance package.

Validate PCE repairs using the main-
tenance package.

Display and use the Remote Support
Facility (RSF) logs to identify the
failing area in the RSF.

Use the maintenance package to
isolate RSF problems that are

inboard to the PCE (including modem
and ACU).

Config the PCE for hardware levels

Use tools as defined in the on-site
documentation for the PCE.

Exercise and isolate Service Channel
(SVC) interface errors using docu-
mented procedures.

Invoke Service Channel diagnostics.

Display AQE Summaries, AQE by

time and AQE by type.
Display System EC (SEC) level.
Alter/display FRU table entries.

Display AQE
requirements.

repair configuration

Replace FRUs using Maintenance
Procedures for FRU replacement.

Validate repairs using maintenance
procedures, using repair validation.

Invoke maintenance procedures for
open FRU replacement when directed
by RSC.

Invoke manual diagnostics by func-
tional element when directed by the
maintenance procedure’s RSC.

Invoke diagnostics and interpret

output (results).
Power on/off any power boundary.

Determine if primary power is in/out
of specification.

Determine if customer air is in/out of
specification.

Use options of P/T diagnostics at
direction of RSC.

Connect CHIM to service channel.

Execute task list when directed by the
maintenance package or RSC.

Connect external power test equip-
ment. FRU replacement when
directed

4
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Manually set over-current threshold
on a power supply or a group of sup-
plies in a power boundary.

Isolate channel problems to a single
channel.

Perform dynamic channel swap.
Add, delete, or modify IOCDS state-

ments for devices, control units,
and/or paths.

Assist the customer in defining
10CDS problems.

Configure the channel for single

channel service (SCS).

ldentify the cause of Interface Control
Checks (IFCC) and determine if the
problem is internal or external.

Identify the failing device for Interface
Control Checks (IFCC) when the
problem is external.

Relate channel and I/O errors to the
physical channel, path, or link

Invoke the channel exerciser concur-
rent with customer operation.

Interpret the customer IOPD frames
for system problems that are caused
by I/O devices.

Setup, invoke and display IOP trace
for system problems caused by 1/O
devices.

Setup, invoke, and interpret 1/0 trace
and logs to identify interface errors.

Setup and connect channel interface
monitor (CHIM and SCAM).

Verify channel path connectivity.

Invoke channel diagnostics and
follow recommended service actions.

Perform Direct File Update (DFU),
complete installation report panels at
the end of installation activity.

Install, discontinue, or relocate the
9121 Processor complex.

Invoke exercisers for processor
complex installation, relocation, and
discontinuance.

Invoke exercisers for |/O configura-
tion checkout.

Perform pre-installation planning for
EC/MES installs.

Install EC/MES
instructions.

using EC/MES

Perform Direct File Update (DFU),
complete EC and MES report panels
at the end of EC or MES installation
activity.

Perform EC/MES
directed by RSC.

Display patch history files and iden-
tify (determine) whether a patch is
present and is active or inactive for
the Central Electronics Complex and
PCE

Receive, apply, and backout micro-
code patches, including both auto-
mated and manual patches.

recovery as

Follow retrieval procedures to obtain
patches from Universal Remote
Support Facility (URSF).

Maintain microcode backup media.

Receive, apply and backout traps
used for LPAR.

© Copyright IBM Corp. 1930
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Curriculum Relationship

There are no specific curriculum relationships.
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Agenda
Table 1. Course 13740, Week 1.
Day 1 Day 2 Day 3 Day 4 Day 5
Classroom Classroom Classroom Classroom Classroom
* Open * Review * Review * Review * Review
e Unit 1 e Unit 3 e Unit 4 e Unit 5 e Unit 5
— Topic 1 — PCE — MVS * Channels (Cont.)
¢ Unit 2 Com- — H/W — lOCDS
— General mands Over- Create
Infor- — CPC view MINI
mation Main- — Maps — 10CDS
tenance — Diag- HSA
Proce- nostics Sub-
dures — Exer- channel
ciser - 10PD
— Swap Frames
— LPAR
Lab Lab Lab Lab Lab
o Safety * PCE Labs e L/P’s e Channel * |OCDS -
e Lab L/P’s Create
Preview e TA's MINI
¢ Locations ¢ LPAR
e Power Up
* Consoles
Table 2. Course 13740, Week 2.
Day 6 Day 7 Day 8 Day 9 Day 10
Classroom Classroom Classroom Classroom Classroom
* Review * Review e Unit 8 * Review e Review
e Unit6 o Unit 7 — Power e Unit 9 ¢ UNIT 1
— System — ESCON — Install, TOPICS 2
Level Fiber Patches AND 3
Recovery Over- — MES/ * TA's in
— IPL view _EC’s Lab
Flow * Appraisals
* Closeout
Te s
Lab Lab Lab Lab
* IPL Lab * TA’s * Power * T/A’s
e TA's Labs
* T/A’s PP

© Copyright IBM Corp. 1990
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Unit Synopses

Unit 1 9121 Overview/Service Environment

Items covered in this unit are models and features, naming con-
ventions, maintenance package, document structure, connection of
elements, function of Remote Support Facility/LSSC/LSPO, service
disciplines, action plans, deferred and concurrent service strate-
gies and a typical service call sequence.

Unit 2 9121 General Information

Items covered in this unit are Safety procedures, operation of
console/service panel, configuring the processor complex, console
messages, locating/removing/replacing FRUs, RSF links, Direct
File Update,system level tests, and preventive maintenance.

Unit 3 9121 Processor Controller Element

Items covered in this unit are PCE selection menu, PCE documen-
tation, PCE maintenance package, PCE Reference Code, PCE diag-
nostics, problem analysis history file, Service Channel and
validation of PCE repairs.

Unit 4 9121 Maintenance Procedures

ltems covered in this unit are Displaying AQE Summaries,
Alter/Display FRU table, validation of repairs, open FRU replace-
ment and invoking diagnostics by functional element.

Unit 5 9121 1/0 Problem Determination

Items covered in this unit are Channel problems, dynamic channel
swap, add/delete/modify [IOCDS, causes of Interface Control
Checks, IOP traces, use of CHIM & SCAM, channel diagnostics,
channel path connectivity and assisting the customer.

Unit 6 9121 Complex Systems Environment

Items covered in this unit are Customer impacts related to system
availability, MVS command usage, system recovery concepts and
procedures, and MVS IPL flow.

Unit 7 9121 ESCON Environment

items covered in this unit are the ES connection products and an-
overview of the ES connection architecture / connectivity.

Unit 8 9121 Power/Thermal

8
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Iltems covered in this unit are Powering on/off by power boundary,
power/air being in/out of specification, P/T diagnostics and con-
nection of CHIM to service channel.

Unit 9 9121 Installation, EC/MES & Microcode

Items covered in this unit are Pre-installation planning for
9121/EC/MES, EC/MES recovery, Direct File Updates, patch history
file, receive/apply/backout microcode patches, retrieval of patches
and microcode backup. Receive, apply and backout traps used for
LPAR.

© Copyright IBM Corp. 1990 Course Overview 9
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Materials Available to You
Manuals Available in the Classroom

e B01 9121 Service Information: Service Guide, SY27-2609

e B02 9121 Service Information: Processor Service Guide Part 1,
General, SY27-2610

e B03 9121 Service Information: Processor Service Guide Part 2,
Power, SY27-2611

* B04 9121 Service Information: Processor Service Guide Pait 3,
Input/Output, SY27-2612

s CO01 9121 Service‘lnformaﬁon: Processor Controller Element
Service Guide, SY27-2613

* D01 9121 Service Information: Service Language Commands,
SY27-2615

* D02 9121 Service Information: Frames, Part 1, SY27-2617
e D03 9121 Service Information: Frames, Part 2, SY27-2622
e £E01 9121 Service Information: Installation, SY27-2616

* E02 9121 Service Information: Safety Inspection Guide,
SY27-2618

* FO1 9121 Service Information: Parts Catalog, SY27-2619
* GO01 9121 Cable List, Part 1, P/N 73F5795
* HO1 9121 Power Logic DiagramsClass Manual Title

10 9121 Training © Copyright IBM Corp. 1990
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Unit 1. 9121 Overview/Service Environment

What This Unit is About

This unit describes the primary maintenance packages for the 9121
Processor Complex, and the correct usage of the facilities
involved. Included are remote support facilities, problem analysis,
maintenance procedures, and diagnostics.

Items addressed in this unit are:

Models and features
DataFlow

Locations

Overall service strategy
Microcode Patches
Service call sequences
Maintenance Package
Reporting Procedures
Parts Strategy

Remote support mission
Function of RSF

Retain functions

Action Plans

What You Should Be Able to Do

After completing this unit, you should be able to recognize the
major components of the 9121 and strategy to support it.

© Copyright IBM Corp. 1990 Unit 1. Overview/Service Environment 11
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Topic 1.1. Introduction to the 9121 System Complex
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1.1.1. Hardware Layout
Learning Objective

After completing this activity, you should be able to identify the
high level hardware layout of the 9121 System.

Supporting Activities

v Tour of the lab for a hands on look at the 9121 System complex.

Hardware Layout

Your Instructor will give you a Tour of the Lab and the layout of
the 9121 hardware.

»/ CPC is frame 1 (and frame 2 if required).
* Modified PS2 is part of the PCE.

8503
Display —— 105P FRAME 1 FRAME 2
| (pPs/2) (EXPANS 10H)
S — | pS P
. - q?7 )
[ Keyboard 1 ***** INTERFACE
T 110 VAC } J ;
110 VAC - J‘l 208 VAC 1. 208 VAC
PSU H 60 HZ ~<—— INPUT —-——b H 60 HZ
A 10SP/DISPLAY POWER CONTROL -2 60 AMP POWER - 20 Anp
i I/9 Suwon‘ Processo¥
] 110 VAC
60 HZ « e

Visual 1-1. Hardware Layout
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1.1.2. Documentation
Learning Obiective

After completing this activity, you should be able to identify the
entry point into the maintenance package and the structure of the
documentation.

Supporting Activities

XV’ We will look at all the available 9121 documentation and determine
Bol - the entry point into the MAPS for all service calls.

9121 Documentation

Refer to BO1 9121 Service Information: Service Guide, SY27-2609
chapter 4 On-site Service Library Overview. Look at the Mainte-
nance Library Organization Figure for the “Big Picture” of the
service library. The table that follows this figure has names and
order numbers for each service information guide.

Find the entry point into the maintenance package for all service

activities.

Volume Lol
Chapter

Page /-3
MAP 0)00

Documentation Overview

Scan each volume of the documentation at a chapter level for a
quick look at what is available to you in the field.

Notes
&Cm) KO/ - XV/ - Service Z,'érn'y );tw“w‘r/y
Thecmal L) Start Mc;,pf K Gengead éacq%;n;.TAem—y
Condnehan 802 7 Meps boe rewse - SUCH Mep . bocarions foec TCI Hora
Mod u/c 7 S Erard

ﬁOZ J Pau/(’)’ Mapf ﬂwe/ Zoca?lyn_y K ‘/’K Tg( )ﬂaW Compon Z /ﬁ
o ¢

B " ..L/a GU(/K/@ Mty? (Céamne/) Loca/;un [Y C/mvme] Lﬂ(&rm

""&"’l’ 5 R¥R 7{0 (‘}M""’ﬂ/ (/am/(/neh%f VSe,rVJCS 46[5

2‘/0/ mes
C0//7 .glf/\/le)( Mac/a//) IDCE Ma/.s J Zaca?z)mx J,’ﬁl;eo,?, ; Re-£

B0O71 9121 Service Information: Service Gurde S$Y27-2609
@ Do/ ¢ CM/:‘ ere ¥ romm Consoles

Co): Cable /?&cover/\/ List ({efl/fccaé{/f?zy 7;”/)
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1.1.3. Models and Features  { | - go) - Ch 4 o sk

Learning Objective

After completing this activity, you should be able to identify avail-
able models and features of the 9121 System.

Supporting Activities

We will reference the on-site documentation for 9121 mode! and
feature information.

MIPS Comparison

9370
(5]
4381
[, o
9121
o 40
9121 M/P
Lo o)

3090EX

lg 100/

Visual 1-2. MIPS Comparison

Notes
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Model(s) and Features

Refer to B01 9121 Service Information: Service Guide, SY27-2609

chapter 4, = . de Named) ;
- L,? Lr"eﬁ(.Cc ¢ Nam ({;nxlﬁce) oy eﬂL&; _
Table 1-1. Models and Features (CP_and V UN) — Pwal N
Models | 85 190 210 260 320 440 480
CPs ] 1 1 1 1 2 2
Cycle Time (nsec) iS 15 15 1 156 15 15 15
Cache Size (TcM) 64K 64K 64K 128K 128K ., | 256K
Vector Math (o~ procefssor 0/1cf°;ja 0/1 0/1 0/1 0/1/2 / 0/1/2
Expansion Frame | n/a | N/A OPT OPT OPT OPT | | OPT
R€5iA€$ '20‘_)((0\ i J/
Bobdte Tgle” 64 K
Models and Features (CP and Vector) per
"+ 2CPs may or may not require the expansion frame cr
* Notice the Cache differences
[xlo;qv\m)m /:Yamv 3 Aa\/e ve ‘—'}t/lr “"j//l’ c/\anne/f
f BO1 9121 Service Information: Service Guide, SY27-2609; Chapter 4
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Table 1-2. Models and Features (Storage)
Models .| 190 210 260 320 440 480
Storage (minimum)( j 64 Meg | 64 64 64 128 128
Storage (maximum 512 1024 1024 1024 1024 1024 Mo, 0 Gj
Central Storage (Main) 37 37 37 3 37 37 b
(minimum) 16 Meg] ¥4 3 (¢ € /6
Central Storage (M.,,) | 128 °| 256 256 256 256 256
(maximum) Meg
Storage Increments 64 64 64 64 128 128 °~
Expanded Storage 0 0 0 0 0 0
(minimum)
Expanded storage 480 992 992 992 992 992
(maximum)
Models and Features (Storage)
* Notice the range available for central storage.
¢ Remainder of storage is used for expanded storage.
fxfan/af)
Ay ffara‘qe, ! Ma/y e V,'aéf or /aié
/"‘7(1)’91__) Ccn,{ra/ f%qut, : Cﬂf?z Puns A// /'0!4» Aem
PMEO Vs Mlan  Shrec
£s o 2 eyava”:ﬂ{ ~Torag e
Y27/ raa  af  one rachiaes
Z/ﬂ/ %/V/% raa CA/:AG 214/0 /"hp/i/f%(,‘/ /ﬂ)C (ers
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Table 1-3. Models and Features (Channels) :

Models 190 210 260 320 440 480
Standard Channels (Par- 8 40r | 8 4o0r 12, 8 12, 8 12, 8 12, 8
allel) 0 0 or0 or0 or0 or0
Maximum Supported 24 48 48 48 48 48
Channels (Parallel)

Maximum Supported 28 44 44 44 44 44
Channels

(ESCON, ESCON XDF)

Maximum Supported 32 48 48 48 48 48
Channels (Combined)

Parallel Channel Incre- 4 4 4 4 4 4
ments

ESCON Channel Incre- 4 4 4 4 4 4
ments

Models and Features (Channels)

¢ To obtain the maximum channels, an expansion frame is required.
* Only model 190 has a maximum of 32 combined channels.

Note: The parallel channel I/O tailgates are “pre wired” for maximum supported
channels. Only channel cards are added as required.

17lg chanwels Yequre qJCH/WaJ‘ froxw{)

X
C o < 0\‘6& 0\%{)
W \QU\ ot Q
W
,}0
E y

1-8 9121 Training © Copyright IBM Corp. 1990



IBM Internal Use Only Student Notebook

Model(s) and Features - Multi Processors

Refer to B01 9121 Service Information: Service Guide, SY27-2609

chapter 4. 2 UNI Processets

/MV M,;JJ: ) Toq ethe

Table 1-4. M/P Models and Features (CP and Vector) ~ - J

Model - MP 490 32043350 | 570 610

CPs 2 3 4

Cycle Time (nsec) 15 15 15

Cache Size 3 pevcp 256K 384K 512K

Vector 0/1/2 0/1/2/3 0/1/2/3/4 v

Expansion Frame OPT OPT OPT ﬁ"'fire

e
ﬁ*(::& Jrrame ol [ ra~e // re

o

Multi Processor Models and Features

e Multi Processor models are basically two 9121 processors put together:
— A 320 + 320 = a 490
— A 480 + 320 = a 570
— A 320 + 480 = a 570
— A 480 + 480 = a 610
* Each side of a 9121 MP system is given an identifier:
— The model 490 side 0 contains CP1, side 1 contains CP3
— The model 570 side 0 contains CP1 and CP2, side 1 contains CP3
or
— The model 570 side 0 contains CP1, side 1 contains CP3 and CP4
— The model 610 side 0 contains CP1 and CP2, side 1 contains CP3 and CP4

* A Duplex Processor Controller Element (two sides) is required to monitor and

, bt s
control the the 9121 MP models e Vtmcwe /;m; ,,w:w,}?g
* These models can run in Single Image or_Physical Partition mode.
DA

* In Single Image mode all the 9121 hardware (CPs, Storage, Channels, etc.) in both
sides work together as a whole.

* In Physical Partition mode the hardware in each side works independently as two
separate Central Processing Complexes.

* Each side does not require identical amounts of CPs, storage, channels, or vectors.

* Expansion frame still may be required for additional channels, vectors, and 1/0
power sequencer.

BO1 9121 Service Information: Service Guide, SY27-2609; Chapter 4 D
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1-5. M/P Models and Features (Storage)

Table
Model - MP 490 570 610
Side A B A/B OR A/B A B
Storage
Standard 64 64 64/128 128/64 128 128
1st incr. 64 64 64/128 128/64 128 128
2nd incr. 128 128 128/256 256/128 256 256
3rd incr. 256 256 256/512 512/256 512 512
4th incr. 512 512 512/--- ---/512 — -
Maximum 1024 | 1024 1024/1024 1024/1024 1024 | 1024
Total Range 128 - 2048 192 - 2048 256 - 2048
Central Storage '
Minimum 16 16 16 16 16 16
Maximum 256 256 256 256 256 256
Expanded Storage '
Minimum 0 0 0 0 0 0
Maximum 1008 | 1008 1008 1008 1008 | 1008

Multi Processor Models and Features (Storage)

* In Single Image mode the A and B resources are combined.
* In Physical Partition mode the A and B resources independent.

1-10 9121 Training
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Table 1-6. MP Models and Features (Channels)

Models 490 570 610

Side A B A B A B

Standard Channels (Par- 12,8 12,8 or 12,8 12,8 or 12,8 12,8
allel) or0 0 or0 0 or0 or0
Maximum Supported 48 48 48 48 48 48
Channels (Parallel)

Maximum Supported 44 44 44 44 44 44
Channels

(ESCON, ESCON XDF)

Maximum Supported 48 48 48 48 48 48
Channels (Combined)

Muiti Processor Models and Features (Channels)

* To get the maximum channels, expansion frame is required

Note: The parallel channel /O tailgates are “pre wired” for maximum supported
channels, only channel cards are added as required.

Other Features ( /4/9//)¥1 To Ay /47&4/&[()

s Remote Alarm attachment.

Remote Power On/Off attachme}]t.
By o .

I/0 Power Sequence contrcx’b 2 fpo

IOSP Token-Ring (LAN) attachment.

Remote Displays, Printer, and Modem.

/&4 Fro (rip)

© Copyright IBM Corp. 1990
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1.1.4. Naming Conventions

Learning Objective

After completing this activity, you should be able to identify the
naming conventions used with the 9121 System.

Supporting Activities

Acronyms will be identified for the 9121 System using the on-site
documentation and your Instructor.

Naming Conventions

There are many new names and acronyms for the 9121 System as
well as many you are already familiar with. Use B071 9121 Service
Information: Service Guide, SY27-2609, chapter 4 as a reference or
any 9121 Glossary to find the definition of these acronyms.

CpPC

PCE

Ccp

BCE

SCE

CCE

PMA

PSP

I0SP

CQ,V\'trcvl E”WP/”\“N} C”V"\fléd
] J M

kes W
Mot e — seC PP BOE G

Process or  Controller Flemmer

CQ,V\'ILrw, Procef,(a( (TU"’\) - Q¥QCVCAJ 1\«\{“\1&5{,\0\/\{ N

Bulfer Coxtro) [/bwfﬁ?

Cydem Contd  Clemeed  (Teafie Cop)
Channe Com’(o/ f[evwﬂl (meﬂk All 1/0

Of(’,kO{

Pncum I"]w«ny /’\rm/ /.T.E. "{-}”Me)
< 7

prfwmr] fu%;fuﬁ[ 'Dﬁxcﬂ-f.&'w

I/d Suf/',;/ ﬂracuu)/

continued on next page
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PSPI \
Pr{Muy guﬂd('{ Procfﬂdr Infuf;ce

PTC fdwe/r ﬂ'\(/rw/ COY\’IIM//P( g\w

Service/LSA Logre f,LN,,-( /ﬁlcfalo/vr
IOPS -

/o P Q?‘W‘“”r
IPC

I;\v'{‘?u»/ Fa""fﬂ &n'{rd”f’r
AQE ch'/m q)ueu»e [nfv/

More?
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ol LTp) |CB
t Clp | C
_CPC (Central Processing Complex) FRU Location IDs. ﬁﬂ 3 ¢ %

FRUs (Field Replaceable Units) in the CPC are |den ified using the
standard IBM naming convention, Frame-Gate-Board-Card-Pin.

TCMs are identified by the same convention used by other large
systems.

Chapter 2 of the B01 9121 Service Information: Service Guide,
SY27-2609 has a general location | isting with references to other
manuals for more detail.

PCE Location IDs

PCE FRUs located in frame 1 use the IBM standard as mentioned
already.

PCE FRUs located in the IOSP (Input Output Support Processor)
have unique location IDs. The CO01 9121 Service Information:
Processor Controller Element Service Guide, SY27-2613 chapter 5
should be used as a reference to locate the correct FRU for
replacement. Here are some examples:

e SBO1 - .g)/s“r"em Boo (é

» LCOS8 - é@, o rwod [ SCE B pres ﬁ»\m’}
. .f

* FDO2 - f,,m{ D/s k

Display Frame IDs

Use BO1 9121 Service Information: Service Guide, SY27-2609
chapter 3 for a quick reference to di splay frame names and SLCs
(Service Language Commands). D071 9121 Service Information:
Service Language Commands, SY27-2615 and D02 9121 Service
Information: Frames, Part 1, SY27-2617 should be used when
detailed information is required for a specific Frame or SLC.

Find the Function description for:
* MANFE - PVianva ! Dw nosti Fpiullabie  Tes

BO1 9121 Service Information: Service Guide, SY27-2609; Chapter 2, 3
D CO01 9121 Service Information: Processor Controller Element Service Guide, SY27-2613; Chapter 1
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Power Boundary Names

12 JUN 90 13:47:11
POWER CONTROL <PWRCON>

POWER BOUNDARIES (- = OFF, AC = AC VOLT PRES, + = ON)
AC POWER COMPARTMENT 1

CP1/SCE/CCE

VECTOR

STORAGE LOGIC

STORAGE ARRAY

CHANNEL LOGIC 1

A=
+
N
s
+
+
+
+ 7 CHANNEL INTERFACE 1

NOY TS W N =

B= POWER COMMANDS
1. Power ON one boundary
2. Power OFF one boundary
3. Power OFF all Boundaries
4. Recycle channel interface

COMM ==
9 AND ==> J

Visual 1-3. PWRCON

Notes
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1.1.5. Connection of Elements
Learning Objective

After completing this activity, you should be able to identify the
high level connection of elements within the 9121 complex.

Supporting Activities

Review on-site documentation for a high level overview of the
Functional Element Data Paths.

CPC and PCE Elements

\X’:\ Refer to Vol. B01 9121 Service [Information: Service Guide,

t SY27-2609 Chapter 4 for a description of the CPC and PCE Ele-

Q)Q\ ments and their data paths beginning at Central Processor Unit
thru but not including Service Strategy Introduction.

POWER Power Supplies EXPANDED
THERMAL | <——> Blowers STORAGE
CONTROL Contactor Drivers
CENTRAL
STORAGE
SERVICE I
(LSA) -« -1
VECTOR CENTRAL BUFFER SYSTEM
ELEMENT | PROCESSOR | CONTROL |<-——»| CONTROL
(OPT) 1 ELEMENT ELEMENT

t ! t TI

PROCESSOR
CONTROLLER CHANNEL
ELEMENT »| CONTROL
ELEMENT
————» | CHANNEL
ELEHENT

Visual 1-4. Element Connections

BO1 9121 Service Information: Service Guide, SY27-2609; Chapter 4
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1.1.6. Product Service Strategy

Learning Objective
After completing this activity, you should be able to identify the
overall product strategy, including any unique requirements by

element and define the meaning of Maintenance Package Escapes
(MPE).

Supporting Activities

We will reference the on-site documentation for 9121 product
strategy information.

Product Strategy

,]—QL Refer to Vol. BO1 9121 Service Information: Service Guide,
/ SY27-2609 and scan for the “Major Points ” in chapter 4 from
Service Strategy Introduction

thru but not including Repair State and write them down.
L]

/’»-’j o
A -

BO1 9121 Service Information: Service Guide, SY27-2609, Chapter 4 f
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Topic Summary

You should be able to identify the 9121 models and features and
the layout of the hardware. Also you should be able to identify the
high level hardware connection data flow.
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Topic 1.2. Servicing 9121
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1.2.1. Maintenance Package Design

Learning Objective

After completing this activity, you should be able to describe a
typical service call and be able to identify the types of problems
the maintenance package is intended to fix and which types it is
not intended to fix.

Supporting Activities

We will discuss what a typical service call will be and what the
maintenance package is intended to fix.

Maintenance Package Design

g\’ Discuss with the instructor and the class what you think the Main-
/( tenance Package should fix and what it should not fix. Use the
,-}q space below to write down the outcome of the discussion.

N
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Typical Service Call Sequence

Your instructor will start a discussion with you on what a typical
call sequence will be.

Use your previous experience and help the class identify the
sequence. (machine breaks, error logs, etc...)

Notes

10.
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1.2.2. Service Disciplines
Learning Objective

After completing this activity, you should be able to identify
service disciplines for parts/cable swapping.

Supporting Activities

We will reference the on-site documentation and discuss parts
(FRU) / cable swapping strategies. }

Class Discussion

Use Vol. B01 9121 Service Information: Service Guide, SY27-2609,
Chapter 4 “FRU Exchange,” and look for the sub-heading “FRUs
Swapping.”

You will discuss with the instructor and the class FRU swapping
disciplines.

Highlights of the discussion
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1.2.3. Deferred/Concurrent Service
Learning Objective

After completing this activity, you should be able to identify
deferred and concurrent service strategies.

Supporting Activities

We will reference the on-site documentation and discuss the
deferred and concurrent service strategies.

Class Discussion

Use Vol. BO1 9121 Service Information: Service Guide, SY27-2609
chapter 4 “Repair State” and “Deferred Service” for information
on deferred and concurrent service strategies.

You will discuss with the instructor and the class what a deferrable

service call might be and how to manage a deferred call with the
customer.

Highlights of the discussion

T s L lw (:Cf

[
,’[.} .
i
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1.2.4. Parts Stocking and Return Strategies
Learning Objective

After completing this activity, you should be able to identify parts
stocking strategies and the time period for returning parts.
Supporting Activities

We will discuss parts strategy information and timeliness for
returning parts.

Parts Stocking and returns

]/ A Technical Service Letter will be available to the field that will
Q outline both parts stocking strategies and parts return timeliness.
/T - This letter should be available sometime near General Availability.
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1.2.5. Parts Delivery Strategy

Learning Objective
After completing this activity, you should be able to identify the

unique FRU P/N delivery strategy and how the FRU table is used
including the relationship with DCS.

Supporting Activities

We will discuss parts information received by dispatch and trans-
mitted to you through DCS.

/-m";
FRU List
(
25 JUN 90 08:30:24
MANAGEMENT OPERATIONS - GENERAL AQE DATA (FRUs) <AQEGEN>
--FIRST 0OCC.-- --LAST 0CC.--- NO. NO. MSG

AQEID AQE TYPE DDMMMYY HHMMSS DDMMMYY HHMMSS OCC. FRU IND REFERENCE CODE

0000586A FRUREPL 22JUN9G 133046 22JUN9O 133046 001 003 N 2C00450600000000

\\\\ Action Location Part Number Type FEID Inst Date - How
NONE RECOMMENDED 01FA1 42F7739 BOARD 1200 19MAY90 - MFG
2| POTENTIAL REPLACE 01FA1B2 53F0180 CARD 1200 19MAY90 - MFG
*| REPLACE 01FA1C2 31F9957 CARD 2A00 19MAY90 - MFG
/
I / i/
A= ACTION
X1. DISPLAY MESSAGES
R= CALL OR RETURN TO AQEID => 0000386A
1. MAINT. PROC. INDEX 3. MGMT. OP. - AQE
\72. MGMT. OP. - AQ 4, MGMT. OP. - FRU J

Visual 1-5. FRU List

Discuss with the class and instructor typical FRU lists, what is
included in the list and what will be transmitted to your PT.

T A

© Copyright IBM Corp. 1990 Unit 1. Overview/Service Environment 1-25



Student Notebook IBM Internal Use Only

1-26 9121 Training © Copyright IBM Corp. 1990



IBM Internal Use Only Student Notebook

1.2.6. Patch Strategy

Learning Objective

After completing this activity, you should be able to identify patch
strategy, including how often to apply.
Supporting Activities

We will discuss patch strategy for the 9121 System.

Patch Types

A Technical Service Letter will be available to the field that will
outline patch strategy. This TSL should be referenced for details
on patch strategy. You should already have a good background in
this area to discuss patch strategy.

[ ]
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1.2.7. Escalation Criteria

Learning Objective

After completing this activity, you should be able to identify esca-
lation criteria, rules and procedures, including timeliness and
identify LSSC and LSPO involvement. You should also be able to
identify how, when, and why action plans are created and used.

Supporting Activities

We will discuss escalation criteria rules procedures including time-
liness and the involvement of the Large System Support Center
and Large System Project Office.

1-28 9121 Training © Copyright IBM Corp. 1990



IBM Internal Use Only Student Notebook

Escalation Criteria

HEYIL1
IT'S BEEN DOWN
FOR 5 HOURS!
FIXED YET?

GEE... I
WONDER WHEN I SHOULD
CALL FOR SUPPORT?

Visual 1-6. Escalate!

A Technical Service Letter will be available to the field that will
outline escalation criteria. This TSL should be referenced for
details on escalation criteria. You may have escalated a service
call in the past that you can relate to for a class discussion.

The next level of support (RSC) should be called when:
* When the maintenance package is exhausted.

* At 3 hours after service call is placed, if the call is not com-
plete. ’

* The maintenance package requests the next level of support.
* The CE needs additional assistance.
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Specific Group Responsibilities

To help understand the escalation process we will discuss the
responsibilities of the:

* CE

L
¢

! A
YA

L)

Remote Support Center - LSSC

Product Engineer
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LSSC and LSPO Mission

Large System Support Center (RSC) mission

Large System Project Office mission
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Action Plans

Action Plans are created by the LSSC and/or Product Engineering
to resolve:

* maintenance package escapes
o intermittent problems
* Multiple problems
Action plans will be placed in a Problem Management Record in

Retain and execution of the action plan is the responsibility of the
CE.
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Topic 1.3. Remote Support
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1.3.1. Remote Support Facility
Learning Objective

After completing this activity, you should be able to identify func-
tions of the Remote Support Facility.

Supporting Activities

We will reference on-site documentation for information on RSF
call types.

A °

s

\%\?O

You will use the call types in the Lab. L)\/ (7

RSF

¢ Automatically Initiated Calls
This is known as a DL2 type call
cnm—
Used to call Retain for hardware failures
Used for the weekly Service Update (patch transmission, etc.)
e Manually Initiated Outbound Calls
This is known as a DL1 type call
Used to manually transmit files to Retain
Used to attach the Remote Support Console
* Manually Initiated Inbound Calls
This is known as a DL3 type call
pa—

Used to attach the Remote Support Console

Visual 1-7. RSF

f * B01 9121 Service Information: Service Guide, SY27-2609; chaptér 3
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1.3.2. RETAIN Application

Learning Objective

After completing this activity, you should be able to identify unique
RETAIN application and procedures.

Supporting Activities

We will reference on-site documentation for Retain applications
and procedures.

You will use these procedures in the Lab.

Retain

e Data Bank Access allows you to look at Problem Management Records for the
machine type and serial number you are working from.

* Hardware Search Facility (HSF) is available.

Visual 1-8. Retain

« BO1 9121 Service Information: Service Guide, SY27-2609; Chapter 3 D
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1.3.3. Customer Engineering Reporting Facility
Learning Objective

After completing this activity, you should be able to identify unique
reporting procedures using Customer Engineering Reporting
Facility (CERF) and how the data is used (call closure, etc).

Supporting Activities

We will use the on-site documentation to overview the CERF appli-
cation and procedures.

You will use CERF to complete call closure information in the Lab.

CERF

CERF is used to report to Retain the following items:
e Service Actions
* Installations
e ECs
* MESs

Discontuance

Review/Update Archived Reports

e Survey Questions

Visual 1-9. CERF

* You must fill out the reports at the end of any of these activities.
¢ If you end out of the report facility, a partial report will be sent to Retain.
* The report information will be going into a previously opened PMR in Retain.

o
4

3 .y -
sk N ooy kS ¢E &
VI g .. - ap e R o X
t P LR Ftra POOLLEY O

H e . - P | S
5\4 735 ;f:,% Jih T LI A \f}rﬁ;& € £ £ Lix

<%
9

f * D02 9121 Service Information: Frames, Part 1, SY27-2617; Appendix A
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Topic Summary

You should have a good understanding of RSF and CERF
including how they are related to Retain.

© Copyright IBM Corp. 1990 Unit 1. Overview/Service Environment 1-37



Student Notebook IBM Internal Use Only

Unit Checkpoint Activity

9121 Overview

This unit has given you an overview of the 9121 Processor and the
Service Environment. The lab projects associated with this unit
should reinforce the lecture.
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Unit 2. 9121 General Information

What This Unit is About

This unit will give you general information on the following sub-
jects:

9121 safety procedures

Safety tasks

EMC maintenance

Special tools

FRU locations and replacement procedures
Test point locations

Reference codes and failures
Console message interpretation
Processor configuration
Console operations

System test and messages

RSF links

Invoking the support structure
Data collection

Assisting with recovery
Preventive Maintenance

What You Should Be Able to Do

After completing this unit, you should be able to recognize and
discuss general information related to the 9121.

How You Will Check Your Progress

Your progress will be checked through discussion during lecture
and also through the lab projects.

© Copyright IBM Corp. 1990
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Topic 2.1. Safety Procedures/EMCIPM
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2.1.1. Safety Procedures
Learning Objective
After completing this activity, you should be able to follow all

standard safety procedures as well as all unique safety tasks and
procedures for the 9121 system.

Supporting Activities

1. Use the Safety Inspection Guide, Vol. E02, page VII, to review
the 9121 Processor Complex safety practices.

2. Note that these procedures continue through XVIII.

3. Follow all standard safety guidelines as well as those specific
to 9121 during all lab activities.

* E02 9121 Service Information: Safety Inspection Guide, SY27-2618; Pages VII-XVI| f
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Safety Procedures Unique to 9121.

There are a few items pertaining to safety that are unique to the 9121 Processor
Complex that you should be aware of. A few of these unique items are listed here
and should be reviewed in the appropriate documentation:

* Power-Off Maintenance

* Power-On Maintenance

* Servicing the Power Subassembly !

* Servicing an Isolation Transformer (‘?x qﬁ,:’% 2 \ WY o }9’ \%

i
it

* Servicing the Lithium Battery

Visual 2-1. Safety Concerns for 9121

Safety Notes

* Notice the caution on page XVi of Vol E02.
* There are other Safety factors relating to the IOSP which will be discussed later.

¢ Student Notes

PN

. i Y ;
[ I e it % of ot L Vg r S .

5
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2.1.2. EMC Hardware Design

Learning Objective

After completing this activity, you should be able to identify and
maintain all EMC hardware design integrity unique to the 9121
system.

Supporting Activities

A locations lab project will give you an idea of what to look for in
EMC hardware. During the install Lab project you will see what is
involved with EMC.

* EQ1 9121 Service Information: Installation, SY27-2616; Post Install Tasks D
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EMC Hardware

EMC Hardware is important to the 9121 to ensure that noise susceptibility is mini-
mized and that FCC requirements are met. Following is a list of the EMC covers the
CE must verify are installed properly during installation of the machine,{

* Cover over tailgates 01N and 01H. \i“’“

* Cover over Parallel channel tailgates G and H. o ¢l
. ( ov L b

* Cover over I/O power sequencing tailgate. W

* External signal and power cable cover.

* 50/60 Hz input power connector cover.

Visual 2-2. EMC Hardware

EMC Hardware

e EMC hardware is important to help eliminate noise problems.
* The EMC covers also keeps the 9121 within FCC requirements.
* Student Notes
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2.1.3. Preventive Maintenance

Learning Objective
After completing this activity, you should be able to schedule and

perform preventive maintenance using recommended frequency
and instructions.

Supporting Activities

During the Locations Lab Project you will be directed to the
locations of the filters, TCM air inlets and the TCM heat sinks.

* B01 9121 Service Information: Service Guide, SY27-2609; START section. f
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Preventive Maintenance.

P/M should be performed at least once every 6 months on the 9121. The primary
concern with this product is dust contamination. The P/M Procedure for the 9121 is
located in Vol. B01, Chapter 3. Some of the points covered are:

* Grillwork in the bottom of the frame.
* Filters on the I/0 Channel gate.
¢ Air inlet to the TCM heat sinks.
¢ Dust buildup on the TCM heat sinks.

Visual 2-3. Preventive Maintenance

Preventive Maintenance Notes

* Schedule once every 6 months.
¢ Follow PM Procedures in Vol.B01, Chapter 3.
¢ Student Notes .
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2.1.4. EREP Records
Learning Objective

After completing this activily, you should be able to identify EREP
records unique to 9121 failures.

Supporting Activities

¢ Student Notes

* TST 9121 Replace with correct symbol, ZZ27-ZZZZ7; Section x-x -_‘:
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Topic 2.2. 9121 Tools
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2.2.1. Ship Group Tools

Learning Objective

After completing this activity, you should be able to properly use
all the tools provided in the ship group.

Supporting Activities

* B0O1 9121 Service Information: Service Guide, SY27-2609; Page 3-61
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Special Tools from the 9121 Ship Group

your Lab activities.
* TCM Camming Tool
¢ Clip-on TCM Cover
* TCM Pin Gauge
* TCM Pin Aligner
¢ Torque Tool |
TCM Cam Gauge
* Torque Wrench
¢ Signal Cable Unlatch Tool

¢ Circuit Breaker Removal Tool

As with all our machines the 9121 comes with its own array of special tools. We will
mention them here and you will have the opportunity to use most of them during

Visual 2-4. Special Tools

Special Tools

¢ Student Notes
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Topic 2.3. 9121 Console Operations
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2.3.1. Console Operation

Learning Objective

After completing this activity, you should be able to properly
operate the console, from an operators point of view, and identify
errors in operation. Also be able to use the consoles to service the
9121 subsystems.

Supporting Activities

* We will discuss console operations relating to servicing the
IOSP, PSP (PCE), and servicing as well as operating the CPC.

* Use the Operating Guide to introduce the type of document the
customer has for normal operations.

f * ES/Harmony Operating Guide, GA23-0375 Operating Guide
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9121 Console Introduction

Operating the consoles effectively is key to successful operation
and service of the 9121 processor complex.

It is important to understand what part of the 9121 complex you
are working with or need to work with. There are three levels of
Console support:

* Central Processor Complex (CPC)
* Primary Support Processor (PSP)
¢ Input/Output Support Processor (IOSP)
It is also important to know that there are actually three inde-

pendent CPUs that run their own operating system or SCP (System
Control Program) and each one has a specific function.

* Central Processor Complex (CPC) CPU.

— The SCP running in the CPC would be the Customer’s (MVS,
VM, etc.)

e Primary Support Processor (PSP) CPU.

— The SCP running in the PSP is called “Processor Controller
Code” or “PCC.” This system monitors and controls the
CPC.

¢ Input/Output Support Processor (IOSP) CPU.

— The SCP running in the IOSP controls and monitors the PSP
and manages PSP 1/0 operations (DASD, Tape, etc.)

Note: The Primary Support Processor (PSP) and Input/Output
Support Processor (IOSP) and the Initial Power Controller (IPC)
make up the Processor Controller Element (PCE).

You will use the keyboard on the 9121 console to access all these
CPUs by invoking a “Session Selection Menu” and choosing the
console support you need or by IMLing the IOSP Maintenance
Diskette.
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Consoles - Each System Requires Its Own Console Support

PCE (PSP) CPC

Visual 2-5. Console Support
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Console Support for Servicing and Operating the 9121.

* Each CPU has its own level of console support to service and/or operate it.

CPC console frames provide a means for the Customer to OPERATE the 9121,
that is, MAKE THE 9121 DO WHAT THEY BOUGHT IT TO DO!

CPC console frames also provide a mean