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PREFACE

MAINTENANCE INFORMATION MANUAL
ORDERING PROCEDURE (IBM Internal)

Individual pages of the IBM 3880 Maintenance Information
Manual (MIM) can be ordered from the San Jose plant by
using the Wiring Diagram/Logic Page Request, Order No.
2150-0130 (U/M 015). In the logic page columns, enter
the page identifier information: sequence number and side
number [ll, part number E and engineering change (EC)
number K1

3880 CA3456 7654321 437409
MiM Side Part No. 10 Aug 79

© Copyright IBM Corporation 1979, 1980

Groups of pages can be ordered by including a description
(section, volume) and the machine serial number.

HOW TO UPDATE THE MIM

The MIM is under normal logic engineering change
controls. File pages by sequence number and side number
E. The EC level and date are given in the EC history strip

RELATED PUBLICATIONS

Additional information about the 3880 or the devices that
attach to it, can be found in the following reference

manuals.
e IBM 3880 Storage Control Description, Order No.
GA26-1661

e IBM 3370 Direct Access Storage Description, Order
No. GA26-1657

e |BM 3350 Direct Access Control, Order No.
GA26-1638.

e IBM 3340 Disk Storage, Order No. GA26-1619
e |BM 3330 Disk Storage, Order No. GA26-1615

The drawings and specifications contained herein shall not be reproduced in whole or in

part without written permission.

IBM has prepared this maintenance manual for the use of IBM customer engineers in the
installation, maintenance, and repair of the specific machines indicated. IBM makes no

representation that it is suitable for any other purpose.

Information contained in this manual is subject to change from time to time. Any such

change will be reported in subsequent revisions.

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

to announce such IBM products, programming, or services in your country.

Requests for copies of IBM publications should be made to your IBM representative or to

the IBM branch office servicing your locality.

A form for reader's comments is provided at the back of this publication. If the form has

been removed, comments may be addressed to:

International Business Machines Corporation
Department G75/027

5600 Cottle Road

San Jose, California 95193

IBM may use or distribute any of the information you supply in any way it believes
appropriate without incurring any obligation whatever. You may, of course, continue to use

the information you supply.

3880 AA0010 | 8498267 450900 | 450903
MIM Side 2 of 2| Part No. 13Jul79 | 25Jan80
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EC LEVEL CONTROL

This page provides a convenient place to record the EC level
of the maintenance package.

MAINTENANCE PACKAGE

Maintenance Information Manual (Vol R10)

ECA Number EC Number

Parts Catalog Manual (Vol R20)
ECA Number EC Number

Maintenance Diagrams Manual (Vol R30)

Maintenance Diagrams Manual (Vol R31)

ECA Number

EC Number

Remote Communications Manual (Vol R40)

ECA Numbper

EC Number

Diagnostic Code Manual (Vol R50)

EC Number

Maintennace Support Manual (Vol R60)
ECA Number EC Number

Block Diagrams Manual (Vol R70)
ECA Number EC Number

ecLeveL conTRo.  PRE-15

Functional Microcode Manual (Vol R80)
ECA Number EC Number

Maintenance Device Diskette (B/M 2342151)
ECA Number EC Number

Block Diagrams Manual (Vol R71)
ECA Number EC Number

ECA Number EC Number ECA Number
3880 AA0020 | 8498268 450900 450905
MiM Side 1 of 2| Part No. 13Jul79 11Apr80

© Copyright IBM Corporation 1979, 1980
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EC LEVEL CONTROL

This page provides a convenient place to record the EC level

of the machine components and logic.

EC Number

MACHINE
Mechanical Functional Diskette
ECA Number EC Number ECA Number
Power
ECA Number EC Number
Legic
ECA Number EC Number
3880 AA0020 | 8498268 450905
MimM Side 2 of 2| Part No. 11Apr80
© Copyright IBM Corporation 1979,1980
\\ /ﬁ, \\
- N N

FIELD INSTALLED RPQs and FEATURES

Feature Device Code
or RPQ Number

EC Number

MES Order Number

Description

Feature Device Code
or RPQ Number

EC Number

MES Order Number

Description

Feature Device Code
or RPQ Number

EC Number

MES Order Number

Description

Feature Device Code
or RPQ Number

EC Number

MES Order Number

Description

N

EC LEVEL CONTROL

Feature Device Code
or RPQ Number

PRE-20

EC Number

MES Order Number

Description

Feature Device Code
or RPQ Number

EC Number

MES Order Number

Description

Feature Device Code
or RPQ Number

EC Number

MES Order Number

Description

Feature Device Code
or RPQ Number

EC Number

MES Order Number

Description

EC LEVEL CONTROL
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SAFETY

CE SAFETY PRACTICES

Be co

on this product. Take time to review the CE safety practices

listed

1.

5.

3880
MIM

below which have been reprinted from the pocket-size 6. Special safety instructions such as handling cathode
card available from Mechanicsburg (Order No. S229-8124). ray tut?es :'Td g)ét'\r;lame 2'9:: v;lt:ges mu§t beffo;lowed
The DANGER notice on a page indicates potential harm to as Olf( thed in sl and the Safety section of the
the user of the manual. All Customer Engineers are expected maintenance manuas.
to take every precaution possible and observe the following 7. Do not use solvents, chemicals, greases, or oils that
safety practices while maintaining IBM equipment. have not been approved by IBM.
You should not work alone under hazardous conditions 8. Avoid using tools or test equipment that have not been
or around equipment with dangerous voltage. Always approved by IBM.
advise your manager if you MUST work alone. 9. Replace worn or broken tools and test equipment.
Remove_all power, AC and DC, wheq rerp0ying or 10. The maximum load to be lifted is that which, in the
assembling major cgmponents, .workmg in |‘mmed|ate opinion of you and management, does not jeopardize
area of power supplies, performing mechanical your own health or well-being or that of other
inspection of power supplies and installing changes in employees.
machine circuitry. . . .
) 11. All safety devices such as guards, shields, signs,
A wall box power switch, when turned off, should be ground wires, etc., shall be restored after maintenance.
locked or tagged in the Off position. The Do Not K . 5 los i h. A p
Operate tags (Form No. Z229-0237) should be affixed nowslr'ng_; sa .etllrules dls not enOt‘Jg i t:’unsa e d
when applicable. Pull power supply cord whenever _act wi mevuta. y ead to an accident. Use goo
possible judgement - eliminate unsafe acts.
When it is absolutely necessary to work on equipment 12. E:ch Custo.mer Enﬁuneer is responsible ';o be cert:nn
having exposed operating mechanical parts or exposed that no ar(‘:tlon dc:nt is part renders a prc: uct unsate or
live electrical circuitry anywhere in the machine, the exposes hazards to customer personnel.
following precautions must be followed: 13. Place removed machine covers in a safe,
a. Another person familiar with power-off controls out-of-the-way place where no one can trip over them.
must be in the immediate vicinity. 14. All machine covers must be in place before a machine
b. Rings, wrist watches, chains, bracelets, metal is returned to the customer.
cuff links, must not be worn. 15. Always place CE tool kit away from walk areas where
c. Only insulated pliers and screwdrivers shall be no one can trip over it (i.e., under desk or table).
used. 16. Avoid touching mechanical moving parts (i.e., when
d. Keep one hand in pocket lubricating, checking for play, etc.).
e. When using test instruments, be certain controls 7. When t:)smg a .stroboscope, do not touch ANYTHING -
are set correctly and proper capacity, insulated 't may be moving.
probes are used. 18. Avoid wearing loose clothing that may be caught in
f. Avoid contacting ground potential (metal floor mﬁCEmzry. ?:"’t ;stl)eeves must be left buttoned or
strips, machine frames, etc. - use suitable rubber rofled above the elbow.
mats purchased locally if necessary). 19. Ties must be tucked in shirt or have a tie clasp
Safety glasses must be worn when: (preferably nonconductive) approximately 3 inches from
) end. Tie chains are not recommended.
a. Using a hammer to drive pins, riveting, staking, . . .
etc 9 P 9 9 20. Before starting equipment, make certain fellow CEs
» and customer personnel are not in a hazardous
b. Power hand drilling, reaming, grinding, etc. position.
¢. Using spring hooks, attaching springs. 21. Maintain good housekeeping in area of machine while
d. Soldering, wire cutting, removing steel bands. performing and after completing maintenance.
e. Parts cleaning using solvents, sprays, cleaners,
chemicals, etc.
AA0025 | 8498269 450900 450905 450907 450910
Side 1 of 1| Part No. 13Jul79 | 11Apr80 | 10Dec80 | 14May82

nstantly aware of hazardous situations when working

f. All other conditions that may be hazardous to
your eyes. REMEMBER - THEY ARE YOUR
EYES.
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ARTIFICIAL RESPIRATION

Rescue Breathing for Children

1.
2.

10.

Clear throat of water, mucus, food, etc.

Place child’s face down, to loosen foreign matter in
air passage. With head in down position, pat him
firmly on the back. This should take only a few
seconds.

Lay child on his back.

Lift the neck and tilt the head back to open the air
passage.

Place mouth firmly over child’s mouth and nose to
prevent air leakage when you blow.

Blow smoothly and gently at the same time until
his chest rises.

Move your free hand to child’'s abdomen and apply
continuous pressure to prevent stomach filling with
air.

When lungs are filled, remove your lips from
child’s mouth and nose to allow his lungs to empty
naturally.

Repeat mouth-to-mouth breathings 20 times per
minute.

If you feel resistance - chest does not rise, repeat
step number 2, then quickly resume mouth-to-mouth
breathings. Continue rescue breathing until he
breathes for himself.

Rescue Breathing for Adults

Victim on His Back Immediately

1.
2.

@ a0 pw

Clear throat of water, food, or other foreign matter.

Lift the neck and tilt the head back to open the air
passage.

Pinch nostrils to prevent air leakage when you blow.
Blow until you see chest rise.
Remove your lips and allow the lungs to empty.

Listen for snoring and gurgling, signs of throat
obstruction.

Repeat mouth-to-mouth breathings 10-20 times a
minute. Continue rescue breathing until he
breathes for himself.

SAFE-1

SAFETY

Mouth-to-Mouth Resuscitation Position

DANGER NOTICES

Various sections of the Maintenance Information Manual
contain Danger notices. These notices are designed to show
potential working hazards.

Observe the following notices when working on the 3880:

1.

Turn off breaker CB401 whenever maintenance is
performed on the primary power circuits or hardware.
(PWR-22)

Treat all circuits as live until measured. Lethal voltages
are present in the power servicing area. Capacitors
can explode. (PWR-28, -29, and -32)

Wear safety glasses when working in the power area
and always reinstall safety covers before powering on
the machine. (PWR-28, -29, and -32)

Disconnect the primary power to the 3880 before
removing the drive motor. (CARR-130)

Beware of high heat in the motor case. (CARR-130)

Use caution when replacing 60 Hz motors. Position
the two holes in the drive motor to the top and bottom
of the mounting bracket before clamping the motor to
the bracket. (CARR-130)

Do not connect the power cord until instructed to do
so. (INST-30)
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CRO
csc
CSR
csSW
CTL-I
CTRL
cu
CXC
DASD
DBH
DBI
DBFR
DBL
DBO
DBP
DCH
DCL
DCM
DCS
DCSR
DCT
DDC
DEV-I
DIR
DOR
DRC
DRR
DTG
DTI
DTO
DXA
DXC
DXD
DXR
EREP
ERP
FACR
FADT
FADR
FAPS
FASC
FAST
FCA
FMM
FRU
HA
HDSCS
IAR
IC

ID
ILR
IML
IPL
IRG

control interface checks JMP
channel sequence control LRC
channel search MAP
channel status word MCS
control interface MD
control MDM
control unit MIM
channel transfer control MNT
direct access storage device MNT-C
device buffer pointer high MSM
data bus in OLT
data buffer PCC
device buffer pointer low PCM
data bus out PCR
device buffer pointer POR
device count high PSM
device count low PSW
Diagnostic Code Manual RMCKD
dynamic control storage RO
dynamic control storage and refresh ROS
device counter SBP
director to device controller SC
device interface SCK
data in register SCS
data out register SDM
dynamic refresh control SDR
driver receiver SDT
device tag gate SMB
data tag in SMBU
data tag out

data transfer addressing card SPC
data transfer control SSW

data transfer data card

data transfer

environmental recording, editing, and printing
error recovery procedure

four-channel additional condition register
four-channel additional driver and terminator
four-channel additional driver
four-channel additional power sense
four-channel additional sequence control
four-channel additional switch terminator
four-channel additional

Functional Microcode Manual
field-replaceable unit

home address

high density static control storage
instruction address register

isolation code

identification (identifier)

interrupt level register

initial microcode load

initial program load

internal register group

INTRODUCTION

jumper

longitudinal redundancy check
maintenance analysis procedure
maintenance control and/or sense
maintenance device
Maintenance Diagrams Manual
Maintenance Information Manual
maintenance

maintenance connection
Maintenance Support Manual
online test

PSM control card

Parts Catalog Manual

pad counter

power on reset

power sequencer and monitor
program status word

read multiple count, key, and data
record O (zero)

read-only storage

select out bypass

symptom code

switch clock

static control storage

storage director microcontroller
switch driver receiver

switch driver terminator

speed matching buffer (3380)
speed matching buffer,
unidirectional (3375)

channel speed control

string switch

INTRODUCTION
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3880 MAINTENANCE LIBRARY

ABBREVIATIONS IN THIS SECTION
(Continued)

The 3880 maintenance library contains eight manuals
packaged in ten binders.

The first four binders contain the following three manuals:

* Maintenance Information Manual (MIM)

The MIM, PCM, and MDM are used by the on-site CE along
with the maintenance device (MD) to complete the
maintenance tasks without going to other parts of the

The next two binders contain the following two manuals:

* Remote Communication Manual (RCM)

The RCM and DCM are used by the support CE to
communicate to the on-site CE about specific error

The next four binders contain the following three manuals:

The MSM, BDM, and the FMM are used by the support CE.

TACR two-channel additional condition registers
TADT two-channel additional driver terminator
TCR two-channel condition register
TFR toggle, FRU register * Parts Catalog Manual (PCM)
TRKO track zero * Maintenance Diagrams Manual (MDM)
TO time O (zero)
Vol. volume
XCSs transfer complete status
XES transfer error status . .
maintenance library.
¢ Diagnostic Code Manual (DCM)
conditions.
* Maintenance Support Manual (MSM)
* Block Diagrams Manual (BDM)
* Functional Microcode Manual (FMM)
3880 ACO0001 | 8498496 See EC 450907 450908 450911 450913
MIM Side 2 of 2| Part No. History | 10Dec80 | 15Apr81 | 29Dec82 | 12Jan83
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3880 MAINTENANCE LIBRARY

Simple procedures for the installation,
operation, and repair of the machine

On-site CE

Need to install, operate, or repair the
machine.

lllustrations and listings of all parts in
the machine (except cards and
cables). List of where the parts are
used. Microfiche

On-site CE

Physical part location

Cable charts, card charts, and power
diagrams. See note.

On-site CE

Card location, cable location, power
component label, and MD MAP
reference

Net lists and pin lists. Microfiche
On-site CE

Card pin number

Complex diagnostic procedures

On-site CE at the direction of the
support CE

Error condition code

Complex diagnostic procedures for
speed matching buffers

On-site CE at the direction of the
support CE

Error condition code

MlM Contains:
Maintenance
Information User:
Manual Entry:
Vol. R10
PCM Contains:
Parts
Catalog
Manual User:
Vol. R20 Entry:
Contains:
MDM  Part 1
Maintenance User:
Diagrams
9 Entry:
Manual
Vol. R30
MDM  rart2 Contains:
Maintenance User:
Diagrams Entry:
Manual
Vol. R31
RCM Contains:
Remote User:
Communication
Manual Entry:
Vol. R40
RCM Contains:
Remote
Communication User:
Manual
Vol. R41 Entry:
3880 AC0010 | 8498080 450900 450901 450906 450910
MiM Side 1 of 2| Part No. 13Jul79 | 14Sep79 | 15Aug80 | 14May82
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DCM
Diagnostic
Code
Manual
Vol. R50

MSM

Maintenance
Support
Manual

Vol. R60

BDM a1

Block

Diagrams

Manual
Vol. R70

BDM rat2

Block

Diagrams

Manual
Vol. R71

FMM

Functional

Microcode

Manual
Vol. R80

Contains:

User:

Entry:

Contains:

User:

Entry:

Contains:

User:

Entry:

Contains:

User:

Entry:

Contains:

User:

Entry:

3880 MAINTENANCE LIBRARY  INTRO-10

Descriptions and sequence charts of
diagnostic microcode. Microfiche

Support CE

Isolation codes (IC)

Theory and reference information.
Microfiche

Support CE

Sense data and need for theory
information

Diagrams of logic cards
Support CE

Card physical location

Descriptions of logic cards.
Microfiche

Support CE

Card physical location

Descriptions of the functional
microcode. Microfiche

Support CE

Trace printout

Note: The Maintenance Diagrams Manual (MDM), volume
R30, contains the microfiche copies of the Parts Catalog
Manual (PCM), volume R20, Maintenance Diagrams Manual
Part 2 (MDM), volume R31, Diagnostic Code Manual (DCM),
volume R50, Maintenance Support Manual (MSM), volume
R60, Block Diagrams Manual (BDM), volume R71, and the
Functional Microcode Manual (FMM), volume R80.

3880 MAINTENANCE LiIBRARY  INTRO-10



MAINTENANCE INFORMATION MANUAL

HOW TO USE THE MIM

The Maintenance Information Manual (MIM) can be used in

three ways:

e As a problem-solving aid
e As an educational aid

e As arecall aid

As a problern-solving aid:
1. Enter the MIM in the START section.

2. Follow the instructions in the START section to
progress to other sections

As an educational aid:

1. Complete reading assignments in the MIM necessary

in the FE education course.
2. Use pages in the MIM as reference material.

As a recall aid:

1. The first page of each volume shows all sections of the

MIM, highlighting the contents of the specific volume.

2. The first page of each section (the table of contents)
lists the items in the section.

3. The INDEX section located in the back of this volume

contains an alphabetic list of key words and phrases
used in the MIM.

DESCRIPTION BY SECTION

The MIM is divided into sections identified by tabs.

The following is a description of the tab labels and the
section content.

lINTRO 858%w |

The Introduction section describes the organization of the
manual and the content of the manual sections. This section
also includes a description of the 3880 subsystem and its
maintenance plan.

This section is subdivided into three parts:
o Description of the 3880 subsystem

e Description of the content, organization, and use of the
3880 Maintenance Information Manual

e Description of the maintenance plan

EGND LEGEND j_

The Legend section contains descriptions and examples of
all symbols used in the MIM.

LG LOS cLossary j_

The Glossary section contains definitions of abbreviations
and technical terms used in the MIM.

START

The Start section is the starting point for all maintenance
action.

The Maintenance Device (MD) part of the START section
contains a description of the MD and its operating
procedures.

(MLX S8ence |

The Maintenance Library Cross-Reference section contains
cross-references to and from this MIM to other maintenance
library manuals.

3880 AC0010 | 8498080 450900
MIM Side 2 of 2| Part No. 13Jul79

450901
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P Y

) SYSTEM
MAINTENANCE
PROG My

The System Maintenance Programs section contains the
load, run, and interpretation procedures of the system level
programs.

\MsG st [

The System Messages section contains examples and
descriptions of the operating system EREP (environmental
recording, editing, and printing) program. The EREP
program records, edits, and prints statistical and error data.

LLOC LOCATIONS f-

The Locations section contains locations of all structural and
assembly parts of the 3880. An index is included to find a

part quickly.

The Power section contains sequencing and distribution
diagrams and power system theory.

POWER,
READY,

PWR PANEL

This section also includes the following:

e Support information for cooling, drive, and frame
assemblies

e Procedures for verifying repairs and checking voltages

e Support for maintenance analysis procedures (MAPs)
used by the maintenance device

e Descriptions, operational procedures, and maintenance
information for the operator and power switch panels

CHECK, ADJUST,
REMOVE, I
CA R R REPLACE

The CARR section contains all the checks, adjustments,
removals, and replacements for the 3880.

INDEX moex [~

The Index section contains a complete alphabetic list of
important subjects in the MIM.

INTRO-25

MAINTENANCE INFORMATION MANUAL

hNST INSTALLATIOJ

The Installation section contains installation procedures for
the 3880.

READER’'S
|RCF Sommens rommf

The Reader's Comment Form is used for comments and
recommendations for changing the MIM.

INTRO-25
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3880 MAINTENANCE PLAN

The main objective of the 3880 maintenance plan is to guide
the CE to repair hardware failures quickly. To meet this
objective, emphasis is placed on how to repair rather than
how it works. For each failure, the how to repair method

" uses resources, fault isolation procedures, and analysis
procedures.

PREREQUISITES

The CE should have completed the maintenance device (MD)
education package and be familiar with the following pages
in the MIM:

INTRO-30 through INTRO-60
PWR-1, 17, 18, 22, 27, 72, and 74
START-10 through START-30

METHODS

The normal card-isolation method is to replace specified
cards until the failing card is located. Visual inspection and
measurement are also used to isolate power failures and
determine the part that has failed.

MAINTENANCE PROCEDURES

Maintenance procedures aid the CE in isolating the failure to
the smallest possible area. Sense data, diagnostic results,
customer data, and visual indications are used to isolate the
failure.

The maintenance procedures include the following:

Start
Maintenance analysis procedures (MAPs)
Entry
Maintenance programs
Isolation procedures
Replacement procedures
Maintenance programs
Diagnostic microcode
Online test
Support material and references

Start

The START section is the starting point for all maintenance
action and directs the CE to continue this action or to
connect the MD.

Maintenance Analysis Procedures (MAPs)

ENTRY AND MAINTENANCE PROGRAMS

Entry into the MAPs is made from the START section. The
MAPs are located on the MD diskette provided with each
3880. These MAPs are run by loading the MD diskette into
the maintenance device. Some of these MAPs execute
maintenance programs that reside on the 3880 functional
diskette. From the results of the program execution,
examination of the 3880 registers, and questions of the CE,
the MAPs can determine the set of field-replaceable units
(FRUs) that may cause the failure.

The maintenance programs are also run to verify repairs after
corrective action has been taken.

ISOLATION PROCEDURES

The MAPs usually list several possible field-replaceable units.
There are three optional methods to follow when replacing
FRUs.

¢ Replace the first FRU on the list and retest to see if the
problem is resolved. If not, reinstall the original FRU,
replace the second FRU, and so on, until the failing FRU
is located.

¢ Replace the most probable group of FRUs and determine
if the failing FRU is among that group. If it is, continue
the isolation to the failing FRU. If the failing FRU is not
among the first group, reinstall the original FRUs and
replace the next group. Continue the isolation for the
remaining groups.

e Replace all the FRUs, return the machine to the custom-
er, and delay the isolation procedure until a more oppor-
tune time.

Use knowledge of the customer position, good fiscal
management of the territory, and parts availability to
determine the best method for each incident.

The FRU group for intermittent failures has a probable value
assigned to each FRU. The farthest right-hand column of
the MAPs contains these values. The convention used is as
follows:

9= The chances are greater than 9 out of 10 that this
FRU fixes the problem.

8 = The chances are greater than 8 out of 10 that this
FRU fixes the problem.

0= The chances are greater than 1 out of 100 that
this FRU fixes the problem.

3880 AC0030 | 8498082 See EC 450908
MIM Side 1 of 2| Part No. History | 15Apr81

450911 450913
29Dec82 | 12Jan83

© Copyright IBM Corporation 1979,1980,1981,1982,1983

Blank = There is less than 1 chance out of 100 that this
FRU fixes the problem.

REPLACEMENT PROCEDURES

The MAPs attempt to call out all possible FRUs for a given

symptom. The MAPs list the FRUs with the most probable
failing unit first, the next most probable failing unit second,

and so on.

Maintenance Programs

DIAGNOSTIC MICROCODE

The diagnostic microcode is the primary tool to aid in
recreating a failure and isolating it to a specific functional
area. The diagnostic microcode is run automatically by the
maintenance device.

ONLINE TEST

The online test (OLT) is a secondary test that tests the
channel interface. The PROG section contains operating
instructions and descriptions of the online test.

Support Material and References

Special references and information; environmental recording,
editing, and printing (EREP) summaries; and locations are
supplied in the following MIM sections:

INDEX
MLX
LGND
MSG
LOC
INST

A summary of the contents of these sections is located on
INTRO-25.

3880 MAINTENANCE PLAN

3880 MAINTENANCE PLAN

INTRO-30

INTRO-30



INTRODUCTION TO THE 3880 STORAGE CONTROL

The IBM 3880 Storage Control can connect to an IBM
System/370 model 145 and above, 3031, 3032, 3033,
3042, 4331 Group 2, and 4341 processors.

SUBSYSTEM DESCRIPTION

The IBM 3880 contains two storage directors. Each storage
director performs the following:

¢ Receives commands and data from the channel

e Generates control information from the commands and
data

e Sends control information, commands, and data to the
control module in a disk drive

° Receives control information, data, and status
information from the control module in a disk drive

e Sends control information, data, and status information
to the channel

e Controls the operation of the channel and the control
interfaces

The two storage directors in the IBM 3880 exchange status
information with each other and have a path available for
error data transfer to the channel when one storage director
fails.

The 3880 is controlled by the functional microcode that
resides in control storage. The control storage is
automatically loaded from the functional diskette during an
initial microcode load (IML).

The functional diskette is placed in the diskette drive. The
diskette drive is a read-only device and is included in the
3880. See the CARR section for details of the diskette
drive. See INTRO-80 and INTRO-81 for a list of the channel
commands.

DEVICE STRING DESCRIPTION

Each storage director can attach up to four strings of direct
access storage devices (DASD) for a total of eight strings for
each 3880.

A storage director can attach to one of the following types

of disk storage only in the combinations shown:

e 3340 and 3344 (Model 1 or Model 2, storage director
1)

e 3330, 3333, and 3350 (Model 1 or Model 2, storage
director 1)

e 3370 (Model 1 or Model 2, storage director 1 — 4341
Processor Only)

e 3375 (Model 1 or Model 2, storage director 1)

e 3380 (Model 3 or Model 2, storage director 2)

Control Module

Up to four control modules can be attached to each storage
director. The control module contains the controller circuits
for devices in the control module and in the satellite
modules. The controller circuits:

* Respond to commands from the 3880

e Select one of up to eight devices

e Control the data read and write operations of the device
¢ Provide error detection and correction information

¢ Transmit control operations from the 3880 to the
selected device

e Provide rotational position information on each device to
the 3880

Satellite Modules

Up to eight devices can be attached to each control module.

The device circuits:

e Position the access mechanism
e Select a read head

¢ Read or writes data

¢ Respond to the commands from the 3880

CHANNEL FEATURES

The channel features available for the 3880 are:
e Two-channel switch pair feature
e Two-channel switch pair, additional feature

¢ Eight-channel switch feature (named four-channel
additional in the maintenance documentation)

e Remote switch feature

These features are shown on INTRO-40 except for the
eight-channel switch feature, which is shown on INTRO-41.
The remote switch feature is not shown.

Two-Channel Switch Pair

The two-channel switch pair feature provides logically
separated switching facilities for both storage directors. It
permits each storage director to be shared by two channels.
The channels may be attached to the same processor or to
different processors. Individual drives attached to a storage
director may be reserved for the exclusive use of either of
the channels.
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Two-Channel Switch Pair, Additional

The two-channel switch pair, additional feature is similar to a
two-channel switch pair feature except that it enables four
channels to share a storage director and its attached drives.

Remote Switch

The remote switch feature removes the Enable and Disable
switches from the 3880 operator panel and relocates them
to a remote location. This allows an operator to reconfigure
the system from a central point. This is a feature for the
processors, not the 3880.

Eight-Channel Switch

The eight-channel switch feature is similar to a two-channel
switch pair, additional feature except that it enables eight
channels to share a storage director and its attached drives.
This 3880 feature is only available for use with 3330,
3333, 3350, and 3380 disk storage. This feature is named
four-channel additional (FCA) in the maintenance
documentation.

3880 Storage Control

FRONT
VIEW
To Channel

INTRODUCTION TO THE 3880 STORAGE CONTROL

ntrol

Module

INTRODUCTION TO THE 3880 STORAGE CONTROL

XN

INTRO-35

SPEED MATCHING BUFFER FOR 3380
FEATURE

The speed matching buffer for 3380 feature (SMB) permits
the attachment of a 3380 to block-multiplexer channels with
a data rate less than 3 megabytes per second. When the
speed matching buffer is installed in a 3880 Model 2
storage director, it must be installed in storage director 2.
This feature may be installed in either one or both storage
directors in a 3880 Model 3. This feature is required to
attach a 3380 to System/370 Models 158 and 168 and to
block multiplexer channels without data streaming on the
3031, 3032, 3033, and 3042.

If, through use of a channel switch feature, a storage
director is attached to a 3-megabyte channel and a slower
channel, the speed matching buffer supports the 3-megabyte
channel at a 3-megabyte data rate and the slower channel at
a 1.5-megabyte data rate.

SPEED MATCHING BUFFER FOR 3375
FEATURE

The speed matching buffer for 3375 feature (SMBU) permits
the attachment of a 3375 to block-multiplexer channels with
a data rate less than 3 megabytes per second. When the
speed matching buffer is installed in a 3880 Model 2
storage director, it must be installed in storage director 1.
This feature may be installed in either one or both storage
directors in a 3880 Model 1. This feature is required to
attach a 3375 to System/370 Models 148, 158, and 168
and to block multiplexer channels without data streaming on
the 3031, 3032, 3033, and 3042.

If, through use of a channel switch feature, a storage
director is attached to a 3-megabyte channel and a slower
channel, the speed matching buffer supports the 3-megabyte
channel at the 1.859-megabyte data rate of the 3375 and
the slower channel at a 1.5-megabyte data rate.

Device String

NN

Satellite

\\\/

Modules

INTRO-35
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SUBSYSTEM DESCRIPTION

sussysTem pescrirTon  INTRO-40
The IBM 3880 Storage Control connects an IBM chapnel to | 3880 Storage —
3330, 3340, 3344, 3350, 3370, 3375, or 3380 disk Control |
storage devices. Chan A Bus Out/In I |
The IBM 3880 contains two storage directors. Each storage ihannel Chan A Tag Out/In I I . -
director: |-— o, 7 l— Control —‘I
* Receives commands and data from the channel ——— o —— — I_ B | Module 1 | I Module 2
. itch
* Generates control information from the commands and | ;:;’?&::3?:' Swite I I | I
data Chan B Bus Out/In I I |
¢ Sends control information, commands, and data to the ' Channel Chan B Tag Out/In i = I | To and | To and
control module in a disk drive | 1B M 5 e | I From | From
= O . .
¢ Receives control information, data, and status L | 3 = I Dev Tag Bus Out/In ?Aatfj“;tes I Eﬂa(;(gll:llzes
information from the control module in a disk drive T T T T T U T £ | storage 8 I odule I
. . ) . M rvecrame Switch — —— -1 & | Director | 5 I | |
* Sends control information, data, and status information Two-Channel Switc| | £l £ | Controller Controller |
to the channel | Pair, Additional - = I | |
Chan C Bus Out/In | < o | o Switch Feature !
¢ Controls the operation of the channel and the control ‘ Channel s g | String Switch Feature l l St;’y‘”_c\\ I
interfaces c Chan C Tag Out/In I S o I Fa\ __I l__ F\ -J
The two storage directors in the IBM 3880 exchange status I | | l_ _ » —_— e — —_ —_———
information with each other. Each storage director provides I Chan D Bus Out/In Ctrl Bus Out/In Ctrl Bus Out/In To and
a path for error information to the channel when the other Channel Froml'
storage director fails. I D Chan D Tag Out/in, Ctrl Tag Bus Out/In Ctrl Tag Bus Out/In gitﬁrgﬁers
CONTROL INTERFACES L — — — _ | I
There are two control interfaces available for the 3880: Chan A Bus Out/I |
an us Out/In
* A unidirectional (2-cable) bus in/out and tag in/out is M e e e —_—_————————————— —‘I
used in the Model 1 and Model 2, storage director 1. ihannel Chan A Tag Out/In | [ Control —} r &‘;’;"Jﬂz l
Module 1
* A bidirectional (1-cable) bus/tag is used in the Model 3 I { | | |
and Model 2, storage director 2. —_— — = — — _.L - I Drive | I Drive l
. . . Two-Channel Switch | i
Storage director 1 shown in the figure shows the standard Pair Feature I | | | :
control interface. Storage director 2 has the bidirectional M | Bidirectional Device Interfaces Toand | Bidirectional Device Interfacey. T4 and
control interface. l Channel = - [ ———————— From | et From
| B Chan B Tag Out/In ; l__l | | Satellite { } fﬂatgllilte
Q o | | Modules odules
L 8 8 I I l
- - — — —l | & | Storage | s I Controller |
= . = Controller | l
—_— — — & | Director | 5 I |
Two-Channel Switch E |2 £ | | | . .
Pair, Additional y l E 5 % String Switch Feature | l String Switch Feature }
Chan C Bus Out/In IS = /‘\ | I '/\
| s £ |
-
Channel o 3 J
I C Chan C Tag Out/In | .
Bidirectional Control Interface Bidirectional Control Interface ‘Fl:'goz::d
I Chan D Bus Out/ln Satellite
Controllers
hannel
I g nn Chan D Tag Out/In I I
¢ ' |
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SUBSYSTEM DESCRIPTION sussysTem DescripTion  INTRO-41

EIGHT-CHANNEL SWITCH FEATURE Gé;o?to_ra; ————— ]
This feature provides each storage director in the 3880 with } Control l
access to eight channels. | !
> Bus | |
n <
Channel - Tag | I
A
Out |
|
. ;
In - e
Channel —; w| Storage |w
B 4 2 Director |2
(See Note) w 1 w
Out |4 | g «
| Z E
- -
w o '
Channel In % £ I
C [ E: gl
4 o o
(See Note)
Out ; | |
— See
| b s OPER-5
Channel n | —sf '
D
(See Note) | oyt y |
\I |
In [< >
Channel «—s >
E |
(See Note) —4
Out | A
4 =
I i}
In |je—s 3} 53
Channel a Storage w
F — | <| Director |3 |
(See Note) ? | el 2 g
Out 5 b &« |
In [ I § 8 l
Channel  ——s ! g g :
G ) o
(See Note) | out g | © |
| l
} : See
n e I |, OPER-5
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H - | |
Note: The remaining channels (B-H) are wired as shown for (See Note) | oyt | |
channel A, giving either storage director access to eight | |
channels. L e |
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STORAGE DIRECTOR FUNCTIONAL AREAS

Storage Director 1

DATA BUFFER OR SPEED

CONTROL INTERFACE

STORAGE DIRECTOR FUNCTIONAL AREAS

INTRO-44

MATCHING BUFFER (3375 or 3380) |oBI/DBO
|DTI/DTO
. or
Channel Device lBidirectional
Toand From . CBI/CBO DXR Bus DXR Bus |Bus/Tag To and .
Host System | From g:sil\::tte
l Attached
Device
| A
A |
A A | Maintenance Board
CONTROL | R |
| | maINTENANCE |
| ° _ | | connEcCTION Y |
| - N MAINTENANCE | | |
CONNECTION | | |
- . | EBI/EBO | |
I D o D | | Driver Receiver 1 |
L | | }
______________________________________________ 1 |
| J |
| ‘ l I To and
l Maintenance Device “:/I;oi:\:en
l Adapter 4'—>ance
Operator and Power Power = { Device
Switch Panels ¢ | -
(oo PRI (See PWR) { |
|
lr | |
' Driver Receiver 2 I
. | |
Storage Director 2 jy | |
[~ CHANNEL INTERFACE DATA BUFFER OR SPEED CONTROL INTERFACE 1 | I
MATCHING BUFFER (3375 or 3380) |pBI/DBO | |
|DTI/DTO | |
) or POWER SEQUENCER
| gr)](a;n;:‘s gi’:‘;us Igidirectional | AND MONITOR (See PWR) |
To and From o ©B!/CBOI Bus/Tag Toand | |
Host System ' . . 1 . From | I
Attached
| Device | |
I I |
A | | '
A A | | |
CONTROL Y | | |
| : L _l
g B MAINTENANCE |
CONNECTION I
o _ I EBI/EBO
- — o ¢ |‘
| |
e, J
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STORAGE DIRECTOR FUNCTIONAL AREAS

WITHOUT SPEED MATCHING BUFFER
FEATURES

Storage Director Board B4

STORAGE DIRECTOR FUNCTIONAL AREAS

INTRO-45

i DATA BUFFER COEEO_L_IETER.F_AEE_
Storage Director 1 [~ m————a I__ 1 |oeioso
| i l | Director-to-Device l DTI/DTO
CHANNEL INTERFACE — Automatic Data restor ' or '
= ———————————— 1 | | Transter Control b | B directionsi
Channel I evice DDCU or DDCV
| . DXRBus | (ADTC) Card DXR Bus | | cara Bus/Tag To and
To and From MCB”CBO ' Channel Interface A Channel Search Channel Data |M| e Note 51 goan
Host System ' (CIF-A) Card (CSR) Card Transfer (CDX) Card |"—_’ I' — ' lI‘T_-—. fom
| | | Transfer Multiplexer | l DGVi_I(E(; g:l; nter | Devices g:sil\::tte
I Select Out Channel Sequence I | (ADTM) Card | —’l (DC r |
| Bypass A Control (CSC) Card | |_(See Note 1) __| L__ ______ _I -
(SBP-A) Card ——
l : I- Maintenance Board B1
| | CONTROL
_—— _— —_—— =
I l ~ l MAINTENANCE :\:/lg':lf'\l\l'lé%f}lnAé\l'\?E
| | | [Storegs Direstor | [Ciook CONNECTION _ _ _ _ comeerion L .
I . | hi I | Microcontroller (CLK) Card | | | €BI/EBO Y |
I The Channel Interface is shown for a single channel machine. (SDM) Card Maintenance % Driver Receiver 1 |
| See INTRO 35 for channel features. :<——>' l < > l (MNT) Card l: T »| (DRR-1) Card |
| i (See Note 6) |
L — ____] | High Density Dynamic Control l L 1] | l
______ T T T = Static Control %’foffagf‘ and l | | < I
Storage 1 eires
| (HDSCS-1) Card (DCSR) Card | I |
(See Note 2) MAINTENANCE
: (Sec Nowe 3 | I DEVICE ADAPTER I
e Gontr ' l Maintenance Device
l g:atlacgg%mml ] I Adapter Control
(o] ¢
d
| | (Hoscs3 card I ' (MDAC) Car
(See Note 4)
l I l Maintenance Device
[ Adapter Registers
L —— | (MDAR) Card

Notes:

1.

On machines with 20 card positions on the B3 and B4
boards, a single automatic data transfer (ADT) card
performs the function of both the automatic data
transfer control (ADTC) and automatic data transfer
multiplexer cards.

. On machines without high density static control storage

(HDSCS), two static control storage cards, SCS-1 and
SCS-2, in the B4(B3) R2 and S2 positions, perform the
function of the HDSCS-1 card in the B4(B3) R2 position.

. On machines, with 20 card positions on the B3 and B4

boards, two separate cards perform most of the
functions of the dynamic control storage and refresh

. The SCS-3 card in B4(B3) T2 is not used in all models

and versions of the 3880. See the Maintenance Diagram
Manual (MDM) volume R30 Card Plug Charts to verify
that this card is used in the machine that is being
repaired.

. The director-to-device controller (DDC) and
director-to-device controller, unidirectional (| DDCU) cards

perform the same function. The director-to-device
controller, bidirectional (DDCV) card provides the
bus/tag control interface used by the 3380 disk drives.

. A Model 2 machine has a DDCV card in storage director

2; A Model 3 machine has a DDCV card in both storage
directors 1 and 2.

6. The driver receiver (DRR-1 and DRR-2) cards are
(DCSR) card: the dynamic control storage (DCS) card identical.
and the dynamic refresh control (DRC) card.
7. Installed only with four-channel additional (eight-channel
switch) feature.
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To and From
Storage
Director 2
(Board B3)

|
EBI/EBO

Driver Receiver 2
(DRR-2) Card

(See Note 6)

T

\

|
|
|
1

POWER SEQUENCER
AND MONITOR (PWR-22)

To Power

PSM Sense
(See PWR)

Card (PSC)

Y

PSM Control
Card(PCC)

|

|

|

|

|
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Power Sense

|
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(See Note 7
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STORAGE DIRECTOR FUNCTIONAL AREAS

WITH SPEED MATCHING BUFFER FEATURES

Storage Director Board B4

Storage Director 1

SPEED MATCHING BUFFER (33752r_3_3_80_).

CONTROL INTERFACE

STORAGE DIRECTOR FUNCTIONAL AREAS

INTRO-46

e 1T T/ DBI/DBO
[Cj:ﬂN_E_ LINTERFACE . : Data Transfer Butfor T = Director-to-Device I DTi/oTOo
Channel Addressing (DXA) (BFR-1) Card ] Device I ontroller Bidirectional
Card DXR Bus DDCU or DDCV
To and From g CBI/CBO Channel Interface A Channel Search Channel Data lDXR Bus' d | l Card I Bus/Tag Toand
Host System | (CIF-A) Card (CSR) Card Transfer (CDX) Card | |“"| (See Note 3) From
| | Data Transfer Buffer-2 | | — | Attached
[ (BFR-2) Card 1 Device Counter | Devices Diskette
| Select Out Channel Sequence I | Data (DXD) Card (3380 only) V_" (DCT) Card | Drive
Bypass A Control (CSC) Card | | I |_
i (SBP-A) Card | b e e e e e . e _J 1
| | Maintenance Board B1
| | CONTROL ——
| I - | MAINTENANCE MAINTENANCE
I | l Storage Director Clock '(i(_)y_NE)'[I_ON_ — ‘c_g\ﬂe_c_rgg_ —_—
. . . i LK) Card
: The Channel Interface is shown for a single channel machine. { | ?’é‘é’l\:*;‘g‘;rfg”e' (CLK) Car | | 7 £B1/EBO 7 l
See INTRO 35 for channel features. ) Maintenance Driver Receiver 1
| 'Hl l“"'_’: (MNT) Card :; T »{ (DRR-1) Card |
L ________________________ __I l High Density Dynamic Control l I_ ________ J | (See Note 4) l
Static Control Storage and l |
I Storage 1 Refresh | l -¢ l
(HDSCS-1) Card (DCSRY) Card l = |
Note 1
' (See Note 1) | I l MAINTENANCE |
I | | DEVICE ADAPTER l To and
X High Density I W From
l Static Control l I Maintenance Device < Maintenance
Storage 3 I Adapter Control | Device
| (HDSCS-3) Card I (MDAC) Card |
(See Note 2) ' I
' l | Maintenance Device l
] I L) Adapter Registers |
| (MDAR) Card |
| < |
Notes: l |
) , . . To and From EBI/EBO
1. On machines without high density static control storage 4. The driver receiver, DRR-1 and DRR-2 cards are identical. Storage : Driver Receiver 2 }
i Director 2 [ - R
(HDSCS.)  two static control storage .c'ar ds, SCS-1 and 5. Installed only with four-channel additional (eight-channel (Board B3) >| (DRR-2) Card l
SCS-2, in the B4(B3) R2 and S2 positions, perform the switch) feature | (See Note 4)
function of the HDSCS-1 card in the B4(B3) R2 position. ' ' I
2. The static control storage, SCS-3 card, is not used in all e
models and versions of the 3880. See the Maintenance POWER SEQUENCER
Diagram Manual (MDM) volume R30 Card Plug Charts to AND MONITOR (PWR-22)
verify that this card is used in the machine that is being " |
4 To Power Il Ppsms
repaired. $ > ense |
(See PWR) 7= | [LCard (PsC)
3. The director-to-device controller, director-to-device I |
controller bidirectional (DDCV) card provides the bus/tag | PSM Control |
control interface used by the 3380 disk drives. A Model I Card(PCO) |
2 machine has a DDCV card in storage director 2: A [ Fourchannel '
Model 3 machine has a DDCV card in both storage || Additional |
directors 1 and 2. | Power Sense |
1 (FAPS) Card |
l_ (See Note 5)
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STORAGE DIRECTOR FUNCTIONAL AREAS

CHANNEL FEATURES

The figures on this page show the channel interface
functional area of the 3880 for each of the channel features.

Two-Channel Switch Pair Feature

With the two-channel switch pair feature, an additional
channel interface card and an additional select out bypass

card are provided for channel B. In addition, the

two-channel condition register (TCR) card is added. All
cards are contained on the B4 board for storage director 1
and on the B3 board for storage director 2.

Storage Director Board B4(B3)

(SBP-A) Card

Select Out
Bypass B
(SBP-B) Card

3880
MiM

AC0047
Side 1 of 2

2290994
Part No.

450906
15Aug80

450909
12Feb82

450910
14May82

© Copyright IBM Corporation 1980,1982

________________ ——— - ———— _I
Channel Interface A Channel Search Channel Data

(CIF-A) Card (CSR) Card Transfer (CDX) Card
Channel Interface B Two-Charnel Channel Sequence
(CIF-B) Card Condition Register Control (CSC) Card

(TCR) Card
Select Out
Bypass A

STORAGE DIRECTOR FUNCTIONAL AREAS

Two-Channel Switch Pair, Additional Feature

With the two-channel switch pair, additional feature, an
additional board is required for each storage director; A4 for
storage director 1, and A3 for storage director 2. The cards
required for this feature, and the boards on which they are
located, are shown in the figure.

Storage Director Board B4(B3)

— — — —— — — —— — — — — — — — —— — — — — —

Channel Search

Channel Data

Two-Channel
Additional Driver
Terminator
(TADT) Card

Two-Channel Addi
tional Condition Reg-
ister (TACR) Card

(CSR) Card Transfer (CDX) Card
Two-Channel Channel Sequence
Condition Register Control (CSC) Card
(TCR) Card

L

Channel Interface A Jumper-A Select Out Switch Driver
(CIF-A) Card (JMP-A) Card Bypass A Receiver (SDR) Card
(See note) (SBP-A) Card
Channel Interface B
(CIF-B) Card Jumper-B Select Out Switch
(JMP-B) Card Bypass B Clock
Channel Interface C (See note) (SBP-B) Card (SCK) Card
(CIF-C) Card
Jumper-C Select Out Switch Driver
Channel Interface D (JMP-C) Card Bypass C Terminator
(CIF-D) Card (See note) (SBP-C) Card (SDT) Card
Jumper-D Select Out
(JMP-D) Card Bypass D
(See note) (SBP-D) Card

Note: The jumper cards (for example, JMP-A and JMP-B)
are not used in machines equipped with internal electronic

channel wrap.

STORAGE DIRECTOR FUNCTIONAL AREAS

INTRO-47

INTRO-47



STORAGE DIRECTOR FUNCTIONAL AREAS

Eight Channel Switch Feature

The eight-channel switch feature is named the four-channel
additional (FCA) in the maintenance documentation.

Storage Director Board B4(B3)

STORAGE DIRECTOR FUNCTIONAL AREAS

INTRO-48

r—-————"~>—~—>~>~~~>"~"~7——~———-———T/TmTT T/ T/ h

| | Channel Search Channel Data |

| | (CSR) Card Transfer (CDX) Card! |

| |

I [ Two Channel Four-Channel |

| | Condition Register Additional |
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I | Additional I
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I Four-Channel |
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| | Condition |

| | Register (FACR) |
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Two-Channel Additional Board A4(A3) Four-Channel Additional Board A2(A1)
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I |Channel Interface A Jumper-A Select Out Switch Driver | | [channel Interface E Jumper-E Select Out Four-Channel |

| |(CIF-A) Card (JMP-A) Card Bypass A Receiver (SDR) | | |(CIF-E) Card (JMP-E) Card Bypass E Additional |

| (See Note) (SBP-A) Card Card | | (See note) (SBP-E) Card Driver (FADR) Card| |

| |Channel Interface B | | | Channel Interface F |

| |(CIF-B) Card Jumper-8 Select Out Four-Channel | I | (CIF-F) Card Jumper-F Select Out Switch Clock |

| (JMP-B) Card Bypass B Additional | | (JMP-F) Card Bypass F (SCK) Card |

I [Channel Interface C (See Note) (SBP-B) Card Switch Termin- | I [Channel Interface G (See note) (SBP-F) Card |

I |(CIF-C) Card ator (FAST) Card | |@ueeeslp| |(CIF-G) Card 1

| Jumper-C Select Out l | Jumper-G Select Out |

| |Channel Interface D (JMP-C) Card Bypass C | | | Channel Interface H (JMP-G) Card Bypass G |

| |(CIF-D) Card (See Note) (SBP-C) Card | I |(CIF-H) Card (See note) (SBP-G Card }

| 1 |

| Jumper-D Select Out | | Jumper-H Select Out |

| (JMP-D) Card Bypass D | | (JMP-H) Card Bypass H |

: Note: (See Note) (SBP-D) Card I I Note: (See note) (SBP-H) Card :

| The jumper cards (for example, JMP-A and JMP-B) are not used : : | The jumper cards (for example, JMP-A and JMP-B) are not used I

L in machines equipped with internal electronic channel wrap. ] L in machines equipped with internal electronic channel wrap. 9
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STORAGE DIRECTOR FUNCTIONAL AREAS

The 3880 Storage Control contains functional areas either
unique to each storage director or shared by both storage
directors.

UNIQUE FUNCTIONAL AREAS

Each storage director in the 3880 Storage Control contains
the following unique functional areas.

e Channel interface

e Sends control information from the control functional
area to the attached device

¢ Detects and informs the control functional area of the
status of the control information lines

Control

The control (CTRL) functional area controls the operation of
the following functional areas:

» Data buffer

e Control interface

Data buffer
Control interface

Maintenance connection

e Control
* Maintenance connection

See INTRO-55 for detailed information on unique functional
areas.

Channel Interface

The channel interface (CHL-I) functional area:

e Transfers data between the channel and the data buffer
functional area

e Sends control information from the channel to the control
functional area

e Detects and informs the control functional area of the
status of the control information lines

Data Buffer

The data buffer (DBFR) functional area provides a 512-byte
buffer in machines without the speed matching buffer
features and a 16-K or 32K-byte buffer in machines with the
speed matching buffer for 3375 feature or 3380 feature.

The data buffer functional area transmits data between the
channel interface and the following functional areas:

e Control interface

e Control

Control Interface

Two control interfaces are available on the 3880:
e A unidirectional (2-cable) bus in/out, tag in/out
¢ A bidirectional bus/tag

The control interface (CTL-I) functional area:

¢ Transmits data between the data buffer functional area
and the attached device

Maintenance Connection

The maintenance connection (MNT-C) functional area:
e Connects the maintenance device to a storage director

e Supplies a storage director-to-storage director connection
for transmitting sense data from a failing storage director
to the channel interface

Part of the maintenance connection is shared by each
storage director.

SHARED FUNCTIONAL AREAS

The following shared functional areas, as well as a part of
the maintenance connection, are common to each storage
director:

e Diskette drive
e Operator and power switch panels

e Power

Diskette Drive

The diskette drive contains the functional diskette. The
functional diskette contains the functional and diagnostic
microcode and the functional microcode loader (see the
CARR section for details).

Operator And Power Switch Panels

OPERATOR PANEL
The operator panel contains:

¢ The subsystem Power On/Off switch for the 3880
Storage Control

e The channel Enable/Disable switches that connect each
channel to a storage director

3880 ACO0050 | 8498498 See EC 450907
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See the PWR section for a more detailed description of the
operator panel.

POWER SWITCH PANEL
The power switch panel contains:

* The Power Select switch that is either in the Remote or
Local position.

* The Device Power Sequencing switch that controls the
power-on sequencing to the devices attached to the
3880.

* The Maintenance Power On switch that turns ac power
on to the 3880.

¢ The Power System switch that controls the storage

directors power supply during maintenance and resets
the Power Check indicator.

* The Storage Director 1 switch that controls dc power to
storage director 1.

¢ The Storage Director 2 switch that controls dc power to
storage director 2.

See the PWR section for a more detailed description of the
power switch panel.

Power

The power functional area supplies primary and secondary

power to the 3880 Storage Control and to each storage
director.

Power-on and power-off sequences are controlled by the
power sequencer and monitor located on the maintenance
board (see the PWR section for details).

STORAGE DIRECTOR FUNCTIONAL AREAS

STORAGE DIRECTOR FILINCTIONAI AREAC
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UNIQUE FUNCTIONAL AREAS

CHANNEL INTERFACE

The channel interface (CHL-I) functional area contains the
following cards:

e Channel interface A and B

e Channel interface C and D (TCA and FCA)

e Channel interface E, F, G, and H (FCA)

¢ Channel data transfer

¢ Channel search

e Channel sequence control

* Switch ‘clock (TCA and FCA)

¢ Two-channel additional condition register (TCA only)
. Two—chénnel additional driver terminator (TCA only)
¢ Two-channel condition register

» Select out bypass A and B

e Select out bypass C and D (TCA and FCA)

e Select out bypass E, F, G, and H (FCA)

* Switch driver receiver

* Switch driver terminator (TCA and FCA)

Channel Interface Cards

Each channel interface (CIF) card contains:
e Channel drivers and receivers

e Storage director address switches

¢ Address comparator

e Bus out deskew register

e Bus in deskew register

¢ Longitudinal redundancy check register

Card A is for the basic machine and card B is added by the
two-channel switch pair feature.

Cards C and D are added by the two-channel additional
feature.

Cards E, F, G, and H are added by the eight-channel feature.

Channel Data Transfer Card

The channel data transfer (CDX) card controls the:
* Sequence of tag-in and tag-out lines

e Speed of data transfer

The CDX card contains the:
e Channel bus out register

e Speed control register

Channel Search Card

The channel search (CSR) card contains:
e Channel count high register

e Channel count low register

e Channel transfer control register

¢ Channel bus in register

e Byte compare circuit

¢ Longitudinal redundancy check circuit

Channel Sequence Control Card

The channel sequence control (CSC) card contains the:
e Channel select circuits

e External register address decoder

* Disconnect-in circuits

e Channel status 1, 2, and 3 registers

e Channel control 1 and 2 registers

e Chaining control circuits

¢ Data streaming channel select switches

Four-Channel Additional Sequence Control
Card

With the eight-channel switch feature (four-channel
additional), the CSC card is replaced by the four-channel
additional sequence control (FASC) card. This card performs
the same functions as the CSC card, but also performs them
for the additional channels.

Switch Clock Card

The switch clock (SCK) card provides timing pulses to the
CIF-A, B, C, and D cards. The SCK card is only added by
the two-channel additional feature.

Two-Channel Additional Condition Register
Card

The two-channel additional condition register (TACR) card
contains channel condition registers (CR) O, 1, 2, 3, and 6.

3880 ACO0050 | 8498498 See EC 450907
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A storage director contains one TACR card for the CIF-C and
the CIF-D cards.

Four-Channel Additional Condition Register
Card

With the eight-channel switch feature (four-channel
additional), the TACR card is replaced by the four-channel
additional condition register (FACR) card. With the FACR
card installed, each channel condition register contains six
bits, 2 through 7. Bits 2 through 7 control channels C
through H, respectively.

The FACR card receives signals from the FASC card,
converts them from a 3-volt to a 5-volt level, and sends
them to the SDR and four-channel additional switch
terminator (FAST) cards on the A4(A3) board.

A storage director contains one FACR card for the CIF-C
through CIF-H cards.

Two-Channel Additional Driver Terminator
Card

The two-channel additional driver terminator (TADT) card
receives signals from the following cards on the A3 board:

* Channel sequence control (CSC)
* Switch driver receiver (SDR)
e Switch driver terminator (SDT)

The TADT card contains resistors that terminate the signal
lines connecting the TACR and TADT cards on the B3 board
to the SDR and SDT cards on the A3 board.

Four-Channel Additional Driver Terminator
Card

With the eight-channel switch feature (four-channel
additional), the TADT card is replaced by the four-channel
additional driver terminator (FADT) card.

The FADT card receives signals from the SDR card and the
FAST card on the two-channel addtional board, converts
them from a 3-volt level to a 5-volt level, and sends them to
the four-channel additional sequence control (FASC) card.

The FADT card also receives signals from the FASC card,
converts them from a 3-volt level to a 5-volt level, and
sends them to the SDR card and FAST cards on the
two-channel additional board.

The FADT card contains resistors that terminate the signal
lines connecting the FACR and FADT cards on the storage
director boards.

™ ™
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Two-Channel Condition Register Card

The two-channel condition register (TCR) card:
¢ Generates request in
* Receives suppress out

The TCR card contains the channel condition registers (CR)
0, 1,2, 3, and 6.

Select Out Bypass Cards

Each select out bypass (SBP) card contain circuits that:
e Trap the select-out or the select-in bypass signal
¢ Determine the storage director selection priority

There is one SBP card for each channel connected to the
3880 Storage Control.

Card A is for the basic machine and card B is added by the
two-channel switch pair feature.

Cards C and D are added by the two-channel additional
feature.

Cards E, F, G, and H are added by the eight-channel feature.

Switch Driver Receiver Card

The switch driver receiver (SDR) card receives signals from
the CIF-A and B cards and sends the signals to the TACR
and TADT cards on the B3 board.

The SDR card also receives signals from the TACR and TADT
cards on the B3 board and sends them to the CIF-A and B
cards.

Four-Channel Additional Switch Driver
Receiver Card

With the eight-channel switch feature (four-channel
additional), the four-channel additional driver and receiver
(FADR) card is installed in addition to the SDR card. The
SDR card is on the two-channel additional board and the
FADR card is on the four-channel additional board.

The FADR card receives signals from the CIF-A, B, E, and F
cards, converts them from a 3-volt level to a 5-volt level,
and sends them to the FACR card and to the FADT card on
the storage director board.

The FADR card also receives signals from the FACR and
FADT cards on the storage director board, converts them
from a 5-volt to a 3-volt level, and sends them to the CIF-A,
B, E, and F cards.

uniaue FuncTionaL AReas INTRO-54



UNIQUE FUNCTIONAL AREAS

Switch Driver Terminator Card

The switch driver terminator (SDT) card receives signals from
the CIF-C and D cards and sends them to the TACR and
TADT cards on the B3 board.

The SDT card also receives signals from the TACR and TADT
cards on the B3 board and sends them to the CIF-C and D
cards.

The SDT card contains resistors that terminate the signal
lines connecting the SDR and SDT cards on the A3 board to
the TACR and TADT cards on the B3 board.

Four-Channel Additional Switch Terminator

With the eight-channel switch feature (four-channel
additional), the SDT card is replaced by the four-channel
additional switch terminator (FAST) card.

The FAST card receives sighals from the FACR and FADT
cards, converts them from a 3-volt level to a 5-volt level,
and sends them to the CIF cards.

DATA BUFFER

The data buffer (DBFR) functional area contains the
automatic data transfer (ADT) card.

Automatic Data Transfer Card

The automatic data transfer (ADT) card is used in machines
with a 20 card position B3- and B4-board. This card
contains the following:

¢ Data buffer

e Longitudinal redundancy check (LRC) circuits
e Buffer (BFR) register

¢ Buffer ALU pointer (BAP)

¢ Buffer input pointer (BIP)

 Buffer output pointer (BOP)

¢ Buffer increment (BFI) register

* Check (CHK) register

e Data transfer control (DXC) register

e Transfer complete status (XCS) register
e Transfer error status (XES) register

e External register address decoder

Automatic Data Transfer Multiplexer Card

The automatic data transfer multiplexer (ADTM) card
controls the flow of data to and from the automatic data
transfer control (ADTC) card over the two bidirectional
buses: Channel DXR Bus and Device DXR Bus.

In machines having B3- and B4-boards with only 20 card
positions, the buses are organized differently, so that the
multiplexing function is not required.

Automatic Data Transfer Control Card

The automatic data transfer control (ADTC) card transfers
data between the channel search (CSR) card and the
director-to-device controller (DDC) card during automatic
data transfer. The ADTC card also sends data from the data
buffer to the microcontroller.

In machines having B3- and B4-boards with only 20 card
positions, a single card - the ADT card - performs the
function of the ADTC and ADTM cards.

SPEED MATCHING BUFFER

There are two speed matching buffers for the 3880:
¢« A 16 K x 9-bit buffer for the 3375 (SMBU)
s A 32 K x 9-bit buffer for the 3380 (SMB)

The speed matching buffer, when installed, replaces the data
buffer cards with the following:

¢ Data transfer address card

e Data transfer data card

e Buffer card 1 (3375 and 3380)
e Buffer card 2 (3380 only)

Data Transfer Address Card

The data transfer address (DXA) card generates addresses
for storing into and fetching from the speed matching buffer.
In addition, the DXA card contains the following internal
registers:

e Control:
Data transfer control (DXC)
°* Sense:

Transfer complete status (XCS)
Transfer error status (XES)
Check (CHK)

Toggle, FRU register (TFR)
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Data Transfer Data Card

The data transfer data (DXD) card transfers data between
the the buffer and the channel or between the buffer and the
device. It performs the following operations:

* Transfers data to or from a device or channel.

* Matches data transfer speeds between a device and a
channel.

¢ Edits data fields in the data stream during data transfer.

The DXD card is used during the 3880 Read, Write, and
Search operations.

Buffer Cards

Each buffer card provides 16 K x 9 bits of storage. Two
cards (BFR-1 and BFR-2) form a 32 K-byte speed matching
buffer (SMB) for storing data being transferred between the
channel and 3380 devices.

The speed matching buffer for the 3375 (SMBU) uses a
single buffer card (BFR-1).

UNIQUE FUNCTIONAL AREAS

UNIQUE FUNCTIONAL AREAS
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UNIQUE FUNCTIONAL AREAS

CONTROL INTERFACE

The control interface (CTL-1) functional area contains the
following cards:

e Director-to-device controller

o Device counter

Director-to-Device Controller Card

The director-to-device controller card contains the:

e Device bus in register and device bus out register

e Device tag in register and device tag out register

e Device tag gate register

There are two types of director-to-device controller cards:

e Director-to-device controller, unidirectional (DDCU or
DDC) 2-cable bus in/out and tag in/out

e Director-to-device controller, bidirectional (DDCV)
bus/tag

Device Counter Card

The device counter (DCT) card contains the:

e Device count high and the device count low registers

e Maintenance control and/or sense register

e Address decoder for control interface external registers
o Pad counter register

e Storage director identification (ID) switches

CONTROL

The control functional area contains the following cards:
e Storage director microcontroller

e Static control storage 1 and 2

o Dynamic control storage

e Dynamic refresh control

e Clock

Storage Director Microcontroller Card

The storage director microcontroller (SDM) card contains the:

e Microcontroller
e Internal registers
e Internal register group register

e Interrupt levels

o Read-only storage

High Density Static Control Storage 1 and 3
Cards

Each high density static control storage (HDSCS) card
contains microcode routines and control information that
need quick execution.

The HDSCS-3 (or static control storage, SCS-3) card in
B4(B3) T2 is not used in all models and versions of the 3880.
See the Maintenance Diagram Manual (MDM) volume R3X
Card Plug Charts to verify that this card is used in the
machine that is being repaired.

Note: On machines without high density static control storage -

(HDSCS), two static control storage cards, SCS-1 and SCS-2,
in the B4(B3) R2 and S2 positions, perform the function of the
HDSCS-1

Dynamic Control Storage and Refresh

The dynamic control storage and refresh (DCSR) card is used
to store functional microcode routines and control information
not requiring high-speed execution. The DCSR card provides
for the storage of 16K two-byte words. This storage must be
periodically refreshed, and refresh timing and address

generation circuits are contained on the card for this purpose.

The DCSR card has error detection and correction circuits
enabling it to correct single bit errors.

The DCSR card performs the following functions:
e Array timing and data strobing

e Refresh address generation

e Refresh timing

e Address parity checking

e Error detection and correction

When an address parity check is detected, the DCSR card
activates the CS Address Check line. When an uncorrectable
data check is detected, the DCSR card activates the
Uncorrectable Data Check line. The DCSR card also checks
for the correct key bit during a Write operation and activates
Key Bit Check if the key is not correct. This card is used in
machines with a 22 card position B3/B4 board.

Note: On early machines, two separate cards perform most of
the functions of the dynamic control storage and refresh
(DCSR) card: the dynamic control storage (DCS) card and the
dynamic refresh control (DRC) card.
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Clock Card

The clock (CLK) card generates the storage director clock
pulses. The clocks are hardware controlled to permit
selective starting and stopping of the various functional areas.

MAINTENANCE CONNECTION

The maintenance connection (MNT-C) functional area
contains the following cards:

e Maintenance

e Maintenance device adapter control
e Maintenance device adapter register
e Driver receiver 1

e Driver receiver 2

Maintenance Card

A maintenance (MNT) card is located on each storage
director board and contains the:

e Command decoder

e External register address decoder

e Field-replaceable unit registers 1 through 4
e Check registers 1 and 2

e Maintenance control register

e Initial microcode load register

e External bus in register

e External bus out register

e Interrupt level register

e Maintenance sense register

e Diskette load control switches

Maintenance Device Adapter Control Card

The maintenance device adapter control (MDAC) card is
located on the maintenance board and contains the:

e Initial microcode load selection register

e Initial microcode load busy register

e Storage director-to-storage director gate generator
e Diskette drive access driver control

e Storage director-to-maintenance device data, control,
and status drivers

e Maintenance device-to-storage director data, control,
and status drivers

INTRO-60
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o MDAC-to-MDAR control drivers

Maintenance Device Adapter Register Card

The maintenance device adapter register (MDAR) card is
located on the maintenance board and contains the:

e MD serializer/deserializer

e Command register

e Control registers 1, 2, and 3

e External bus in register

e Address compare registers 1 and 2
e Address comparator

e Error and status registers

Driver Receiver 1 Card

The driver receiver 1 (DRR-1) card contains drivers and
receivers that gate the external bus in and the external bus
out lines to storage director 1.

When the maintenance device is not logically connected to
storage director 1, the DRR-1 card sends storage director 1
status information to storage director 2 and receives status
information about storage director 2.

Driver Receiver 2 Card

The driver receiver 2 (DRR-2) card contains drivers and
receivers that gate the external bus in and the external bus
out lines to storage director 2.

When the maintenance device is not logically connected to
storage director 2, the DRR-2 card sends storage director 2
status information to storage director 1 and receives status
information about storage director 1.

INTRO-60
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CHANNEL SWITCHING AND DEVICE RESERVATION

CTL-I

Channel switching and device reservation are made under Channel A

control of the system programs. The first channel to 4

activate the Select Out line switches the channel interface Channel B

circuitry to that channel. The next channel receives Control Switch

Unit Busy if it attempts to activate Select Out. ch c and Tie SD1
- anne Breaker

The switch returns to neutral when the channel disconnects

unless Unit Check occurs (contingent connection). . Channel D
7

The Device Reserve command sets indicators to reserve a

drive for the exclusive use of one channel. All devices can 3880

be reserved. The Device Release command resets the Ch LA

reserve indicators to a zero value. 5 anne

A device address reserved to one channel or being used by . Channel B

one channel presents Device Busy status to another channel 7 SV‘g?h D2

if selection is attempted. and lie

p ¢ Channel C Breaker
TWO-CHANNEL SWITCH PAIR FEATURE ,_Channel D

The two-channel switch pair feature enables two channels,
channels A and B, to share a storage director. The feature
allows individual drives to be reserved for the exclusive use
of either channel.

The channels can be attached to the same or a different
processing unit.

TWO-CHANNEL SWITCH PAIR, ADDITIONAL
FEATURE

The two-channel switch pair, additional feature enables
channels A, B, C, and D to share a storage director. The
feature allows individual drives to be reserved for the
exclusive use of one of the channels.

The channels can be attached to the same or a different
processing unit.

EIGHT-CHANNEL SWITCH FEATURE

The eight-channel switch feature (four-channel additional)
adds channels E, F, G, and H to the 3880. This feature
provides a total of eight channels that are shared by both
storage directors. The feature allows individual drives to be
reserved for the exclusive use of one of the channels.

The channels can be attached to the same or a different
processing unit.

CTL-I
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Controller/
Device

DEV-I

Note: This example shows the 3880 with two-channel switch pair, additional feature.

Device

DEV-I

CHANNEL SWITCHING AND DEVICE RESERVATION

. DEV-I
Device Device

CHANNEL SWITCHING AND DEVICE RESERVATION
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CHANNEL INTERFACE

The channel interface provides a common connection ' Model 1 Control Interface Connectors
petween the channgl and the storage dlrectors: Selection Connector Locations — 1, 2 or 4 Channels
lines are routed serially through each storage director to
allow sequential connection to the channel. The information Sf0fage STOfage
format and signal sequence are common to all storage Director 1 Director 2
directors. CTLI BUS BUS CTL
The storage director remains attached to the interface until it TAG TAG
transfers all information or until the channel signals to BUS IN BUS IN
disconnect.
. . CHANNEL A[TAGIN TAGIN CHANNEL A
The storage control is designed to be used with the block BUS OUT BUS OUT
multiplexer channels. In a block multiplex operation, the
. R TAG OUT TAG OUT
channel forces burst mode until Channel End time, but does
not force burst mode between Channel End and Device End. BUS IN BUS IN
The channel, by deactivating. Select Out, aIIonS the storage CHANNEL B TAG IN TAG IN CHANNEL B
director to disconnect following the presentation of Channel BUS OUT BUS OUT
inina is indicated.
En(;l_ alone even though command chaining is indicated TAG OUT TAG OUT
Operating on a block multiplexer channel in selector mode, BUS IN BUS IN
when chaining, the channel remains selected until both TAG IN TAG IN
Channel End and Device End are received. CHANNEL C CHANNEL C
dded h h | h f BUS OUT BUS OUT
i ded by the two-channel switch pair feature.
Channel B is added by W n p u TAG OUT TAG OUT
Channels C and D are added by the two-channel switch pair, BUS IN BUS IN
additional feature. TAG IN TAG IN
. . HA
Channels E through H are added by the eight-channel switch CHANNEL D BUS OUT BUS OUT CHANNEL D
feature.
TAG OUT TAG OUT
S C | Tailgate viewed from inside the machine.
r ontro
torage Connector Locations — 8 Channels
CTL-IsD1 [BUYS BUS CTL-1 SD2
TAG TAG
BUS IN BUS IN
CHANNEL A [TAGIN TAG IN CHANNEL E
BUS OUT BUS OUT
TAG OUT TAG OUT
BUS IN BUS IN
CHANNEL B RGN TAGIN CHANNEL F
:g_ BUS OUT BUS OUT
§§ TAG OUT TAG OUT
§ BUS IN BUS IN
S
N CHANNEL ¢ PAGIN TAGIN CHANNEL G
BUS OUT BUS OUT
TAG OUT TAG OUT
BUS IN BUS IN
CHANNEL D [TAGIN TAGIN CHANNEL H
BUS OUT BUS OUT
TAG OUT TAG OUT
- Tailgate viewed from inside the machine.
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The two following diagrams show the control interface cable
connectors for the 3880 Models 2 and 3.

Model 2 Control Interface Connectors

Storage Storage
Director 1 Director 2
CTL-I BUS NOT USED cTL
TAG BUS/TAG
CHANNEL A [BUSIN BUS IN CHANNEL A
TAG IN TAG IN
Model 3 Control Interface Connectors
CTL-I SD1 NOT USED NOT USED CTL-1 SD2
BUS/TAG BUS/TAG

DESCRIPTION OF TAG OUT LINES

Information on the bus out lines is identified. This
information remains active until an inbound tag responds.

Operational Out

Operational Out gates all outbound tag lines and is activated
with processing unit power on reset. Operational Out is
deactivated by the channel for system reset.

Hold Out

Hold Out controls the effect of Select Out, allowing
additional channel control of polling. Hold Out is deactivated
while Select Out is active which causes the polling sequence
to be terminated.

Select Out

Select Out is used to select or poll a storage director.
Selecting a storage director means activating Select Out and
Address Out. Polling a storage director means activating
Select Out without Address Out.

Select Out is connected serially through each storage
director. Selection priority is determined by internal
jumpering of a priority card in a storage director. If selected,
a storage director activates Operational In. If not selected,
Select Out is propagated to the next storage director.

INTRO-70
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Address Out

Address Out identifies information on bus out as being a
device address. Deactivating Select Out while Address Out
is active forces a Halt 1/O and the storage director
disconnects from the interface.

Command Out

Command Out identifies information on bus out as a
command. Command Out terminates the current operation
when used as a response to Service In/Data In.

Command Out causes a storage director to stack status
when used as a response to Status In.

Service Out

Service Out indicates the channel has accepted data on Bus
In (read operation).

Service Out indicates the channel has provided, on Bus Out,
the data requested by Service In (write operation).

Service Out signals a storage director that status was
accepted when used as a response to Status In.

Data Out

Data Out indicates the channel has accepted data on Bus In
(read operation).

Data Out indicates the channel has provided, on Bus Out,
the data requested by Data In (write operation).

Bus Out

Bus Out transfers data, control, or address information to
the processing unit.

Bus Out signals are valid from the activation of the
identifying outbound tag to the activation of the responding
inbound tag.

Suppress Out

Suppress Out is used alone or with another tag to suppress
status, suppress data transfer, chain command control, or
cause a selective reset.

cuannel INTErrace . INTRO-70
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CHANNEL INTERFACE

DESCRIPTION OF THE TAG IN LINES

Information on the bus in lines is identified. This information
remains active until an outbound tag responds.

Request In

Request In invokes a reselection sequence from the channel.
Request In is controlled by microcode.

Request In indicates the storage director is ready to present
status.

Concurrent Request Ins from two or more storage directors
are resolved by the channel.

Select In

Select In is the return path for Select Out. Select In
indicates to the channel that a storage director was not
selected (all storage directors propagated Select Out).

Operational In

Operational In signals the channel that a storage director is
selected and prevents another storage director from
connecting to the interface (blocks the propagation of Select
Out).

Operational In remains active until all required information is
transferred.

Address In

Address In identifies information on bus in as being the
device address.

Status In

Status In identifies information on Bus In as a status byte.
Status In remains active until the channel activates Service
Out (accept) or Command Out (stack).

Service In

Service In signals the channel when the selected device
wants to transmit or receive data.

Service In remains active until the channel responds with
Service Out, Command Out, or Address Out.

Data In

Data In signals the channel when the selected device wants
to transmit or receive data.

Data In remains active until the channel responds with Data
Out, Command Out, or Address Out.

Bus In

Bus In transfers address, status, or data information to the
channel.

Bus In signals are valid from 100 ns after the activation of
an identifying inbound tag to the activation of the responding
outbound tag.

Bus In signals are valid only when Operational In is active in
control unit (CU) busy sequence.
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SEQUENCE

OPERATIONAL OUT =5

REQUEST IN — $— —
—

HOLD OUT —
(
SELECT OUT 45 ¢
SELECT IN 5 §

ADDRESS OUT ———j 54

OPERATIONAL IN —5

l
I
ADDRESS IN $ 5—4
I
|
COMMAND OUT 2 —
I
|
STATUS IN 55—
|
SERVICE IN 55|
|
|
SERVICE OUT —§ i
I
DATA IN -5 :
l
DATA OUT § —1
|
BUS IN (|
(9 lines) /7 ;
Addr
BUS OUT g 1 mi ¢
(9 lines) /
SUPPRESS OUT =P, 3
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UNIDIRECTIONAL CONTROL INTERFACE

See INTRO 77 and 78 for the bidirectional bus. The control
interface (CTL-l) is the communication link between the
microcode and the device.

The CTL-I consists of the logic, board wiring, tri-leads,
cables, and connectors required to perform the following:

e Transform bits in general purpose registers into signals
on the interface cable to the device

* Receive signals placed on the interface cable by the
device and gate them to the general purpose registers or
convert them to branch conditions for use by the
microcode

o Control operations that require communications between
the storage director and the device

e Detect malfunctions during CTL-I operations and notify
the microcode by setting the check 2 error

Two types of control interface are available for the 3880:
e A unidirectional, 2-cable bus in/out, tag in/out

e A bidirectional bus/tag

OUTBOUND LINES

Bus Out

Bus Out transmits one byte of data (bits 0-7,P). When Sync
Out is present, Bus Out transmits write data to the device.

When Tag Gate is present, Bus Out transmits command
information and tag modifiers.

Data must be valid before activating Sync Out, as the device
may take the byte on Bus Out immediately.

Command information and tag modifiers must be valid
before activating Tag Gate.

Tag Bus

The standard tag bus is six lines to the device (five bits plus
parity).

When Tag Gate is present, the Tag Bus transmits control or
instruction information to the device to define the operations
to be performed.

Tag Gate

Tag Gate indicates to the device the presence of control or
instruction information on the Tag Bus, and the presence of
tag modifiers on Bus Out.

Sync Out

On a write data operation, Sync Out indicates to the device
the presence of write data on Bus Out. On a read data
operation, Sync Out indicates to the device when each data
byte was received.

Response

Response indicates to the device the presence of Normal
End or Check End on an extended operation.

Recycle

During a read, write, or error checking and correction
operation, the storage control uses a 16-bit counter to
indicate the number of bytes of data remaining to be
transferred. The device also contains a byte counter, but it
is only four bit-positions wide.

Recycle is used to inform the device that it should recycle its
byte counter when it reaches zero because there are more
bytes to be transferred. If Recycle is not active when the
device counter reaches zero, the device initiates an end
operation by raising Normal End or Check End.

At the beginning of a data transfer operation, the CTL-| byte
counter is loaded with the number of bytes to be transferred,
then the Recycle latch is set. Each time a byte of data is
transferred, the byte counter is decremented. When the
count reaches seven, the Recycle latch resets.

Select Hold

Select Hold is activated during any selection sequence. It
remains active to maintain selection of the device and cannot
deactivate until either Normal End or Check End signals that
the last operation to be performed on the device was
received and acknowledged.
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UNIDIRECTIONAL CONTROL INTERFACE

INBOUND LINES

Bus In

When Sync In is present, Bus In transmits read data from
the device. Bus In transmits one byte of data (bits 0-7,P).

When Normal End is present, Bus In transmits a single byte
describing the state of the device.

When Check End is present, Bus In transmits error
information from the device.

When Tag Valid is present, Bus In transmits a byte of
information from the device.

Select Active

Select Active activates as a result of a selection sequence to
indicate to the CTL-I that the selected device is online to the
storage control.

Select Active remains active to indicate proper selection as
long as Select Hold is active and as long as selection of a
device is correctly maintained by the controller.

Tag Valid

Tag Valid indicates to the CTL-| a response to Tag Gate and
that proper reception of the Tag Bus and Bus Out was
received.

Normal End usually is generated with Tag Valid, but Check
End may result if Tag Bus and Bus Out could not be decoded

properly.

When Tag Valid is present, Bus In may have information for
the CTL-I to receive.

Normal End

Normal End indicates to the CTL-| that the normal ending
point of an operation has been reached with the expected
results being present.

Normal End activates with or before Tag Valid if the end of
the operation is concurrent with tag acceptance (immediate
operation). For the type of operation that causes the end
condition to be reached after Tag Valid is activated
(extended operation), Normal End must not be indicated until
Tag Gate is absent. Information may be placed on Bus In
with the activation of Normal End.

Check End

Check End indicates to the CTL-I that an abnormal end
condition exists.

The abnormal condition is presented on Bus In. Bus In must
have correct parity (odd) during the time that Check End is
active.

The abnormal condition is presented in place of a Normal
End sequence. Check End must remain active and Bus In
must maintain valid parity (odd) until either (1) Tag Gate
deactivates or (2) Response activates to acknowledge receipt
of the status information on Bus In.

Sync In

On a read data operation, Sync In indicates to the CTL-| the
presence of read data on Bus In.

On a write data operation, Sync In indicates to the CTL-I
when each data byte was received.

Error Alert

Error Alert indicates to the CTL-l an error from the selected
device. Error Alert is accepted by the CTL-I| at any time.
Index

Index indicates to the CTL-l the index time of the selected
device.

Selected Alert

Selected Alert indicates to the CTL-l that the execute switch
is transferred in a controller. Normally this causes a polling
sequence by the storage control to find out which device
made the request.

CE Alert

CE Alert indicates to the CTL-I that the CE is using a
particular device.
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BIDIRECTIONAL CONTROL INTERFACE

The control interface (CTL-l) connects a storage director to a
3380 controller. The controller is connected to the storage
director through the director-to-device controller (DDC) cable.
The DDC cable contains 48 wires that are divided into 24
pairs. Each pair of wires carries one differential signal and
are twisted together to suppress electromagnetic interference
from the environment.

The control interface carries two bytes of read or write data.

BUS OUT/IN

The bus out/in lines carry signals from the storage director
to a controller or from a controller to the storage director.
The direction of the signals is determined by the operation.

Bus Out/In Byte O Bits 0-7,P
The Bus Out/In Byte O Bits O-7,P lines carry:

e Read or write data between a controller and the storage
director

e Control information from the storage director to the
controller

Bus Out/In Byte 1 Bits 0-7,P

The Bus Out/In Byte 1 Bits 0-7,P lines carry:

e Read or write data between a controller and the storage
director

e Status information from the controller to the storage
director

TAG OUT

The Tag Out Bit O, 1, and 2 lines carry signals from the
storage director to the controller. The storage director uses
these lines to:

* Indicate control data is on bus out, byte O
e Start operational sequences
e Respond to operational sequences

e Respond to a Sync In tag in during a read or write
operation

The tag out codes activated by the storage director are:
* 000 - Null Disconnect

e 001 - Select or Sync Out

* 010 - Request Connection Check 1 (RCC1)

e - 011 - Selected Null

¢ 101 - Request Connection Check 2 (RCC2)
e 110 - Hardware Immediate

¢ 111 - Command Gate or Sync Out Stop

Null Disconnect

Null Disconnect tag out (000) is activated by the storage
director to disconnect a selected device.

Null Disconnect tag out is the starting and ending status of
the tag out lines before and after all operational sequences.

Select or Sync Out

Select or Sync Out tag out (001) is activated by the storage
director to indicate one of the following conditions to the
controller:

¢ A device selection code is on bus out byte O
* A command modifier code is on bus out byte O

e The write data requested by a Sync In tag in code is on
bus out bytes O and 1

¢ The read data was received and the storage director is
ready for more read data

Request Connection Check 1

Request Connection Qheck 1 (RCC1) tag out (010) is
activated by the storage director when an error is detected
by either the controller or the storage director.

When a controller senses an error that prevents normal
communications with the storage director, it signals the
storage director. The storage director then activates the
RCC1 tag out to collect error data from the controller.

Note: [f the storage director receives no response to an
RCCI1 tag out, it activates an RCC2 tag out (101). This
ensures the collection of error data if the Tag Out Bit 1 line
is floating or shorted to an inactive voltage level.

e 100 - Poll
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Selected Null

Selected Null tag out (011) is activated by the storage
director to indicate that a controller is selected.

Poll

Poll tag out (100) is activated by the storage director to
indicate poll sequence has started and the device address is
on the bus out byte O lines.

Request Connection Check 2

Request Connection Check 2 (RCC2) tag out (101) is
activated when the storage director receives no response to
an RCC1 tag out.

Hardware Immediate

Hardware Immediate tag out (110) is activated by the
storage director to indicate to the controller that an
immediate command is on the bus out byte O lines. This
tag out is preceded by a Null Disconnect and a Poll tag out.

Command Gate or Sync Out Stop

The Command Gate or Sync Out Stop tag out (111) is
activated by the storage director to

* Signal the start of a command sequence

¢ Replace Select or Sync Out tag out

During a normal command sequence, Command Gate tag out
signals the controller that a byte of command data is on the

DDC bus out byte O lines.

Note: A command sequence is only valid to a selected
device.

During a write or read data sequence, Sync Out Stop tag out
responds to a Sync In tag in when the remaining byte count

equals eight. Seven more Sync Outs follow this Sync Out
Stop tag out.

-
BN
-
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TAG OUT STATUS

The tag out lines change status from code to code in a
specific sequence. Only one tag out line changes at one
time. If two or more change at the same time, a connection
check error is sensed by the controller.

The following figure shows the sequence in which the tag
out lines change status.

Hardware Command Gate
"Immediate or Sync Out
110 Stop 111
RCC 1
010
@ < Selected
Null 011
Y A
> S —
RCC 2
101
A
S a—
000 Select or
Null Sync Out
Disconnect 001

Note: The only exception is that the RCC1 and the RCC2
states can be entered directly from any other tag out status
without causing a Request Correction Check 1.

INTRO-77
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BIDIRECTIONAL CONTROL INTERFACE

TAGIN

The Tag In Bit O and 1 lines carry signals from the controller
to the storage director. The controller uses these lines to:

¢ Indicate control data is on bus out byte 1 lines
e Respond to operational sequences
e Start operational sequences

¢ Respond to Sync Out tag out during a read or write
operation

The tag in codes activated by the controller are:
® 00 - Null or Disconnect

e 01 - Valid or Sync In

e 10 - End Operation (End Op)

* 11 - Selected Null

Null or Disconnect

Null or Disconnect tag in (00) indicates that the controller is
not connected.

Valid or Sync In
The Valid or Sync In tag in (01):

e Responds to tag out sequences
¢ Indicates response data is on bus out byte 1
e [ndicates read data is on bus out bytes 0 and 1

During control sequences, Valid tag in indicates to the
storage director that the preceding tag out was received and
is being executed by the controller. For control sequences
that need the controller to send response data to the storage
director, Valid tag in indicates the data on the DDC bus out
byte 1 lines is the needed response.

During a read data operation, the Sync In tag in indicates
that read data bytes are on the DDC bus out bytes O and 1
lines.

End Operation
End Operation (End Op) tag in (10) indicates:

* Normal end of an extended operation
e Abnormal end of an extended or immediate operation

e End op status on bus out byte 1

Selected Null

Selected Null tag in (11) indicates that the device is correctly
selected and waiting for an operational sequence to continue.

TAG IN STATUS

The tag in lines change status from tag-to-tag in a specific
sequence. Only one tag in line can change at one time. If
two or more change, a connection check error is sensed by
the storage director.

The following figure shows the sequence in which the tag in
lines change status.

Null End Op
Disconnect 10

00

[ 2

01 Valid 11

or Selected
Sync In Null

CONNECTION CHECK ALERT

Connection Check Alert (CCA) indicates to the storage
director that the controller sensed a check 1 error.

Activating the CCA line causes the storage director to
activate an RCC1 tag out to collect error data from the
controller.
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COUNT, KEY, AND DATA COMMAND SUMMARY

The count, key, and data command set is used with the
3330, 3333, 3340, 3344, 3350, 3375, and 3380
consists of control, sense, read, write, and search
commands.

CONTROL COMMANDS

Control commands are used to start operations not involving
data recorded (or to be recorded) on the disk pack. These
operations include positioning the access mechanism and
selecting the head.

For most control functions, the entire operation is specified
by the command code. If the command code does not
specify the entire control function, the data address field of
the channel command word (CCW) designates a main
storage location containing the additional information.

SENSE COMMANDS

Two sense commands, Sense and Read and Reset Buffered
Log, transfer sense bytes of usage/error log information from
the device to the channel.

Sense ID transfers device type information to the channel.

READ COMMANDS

Read commands transfer information from the device to the
channel. On all read commands, the device checks (by
means of correction code bytes) the validity of each area of a
record as the record is read from a track. A parity bit is
added to each byte as it is sent to the channel.

WRITE COMMANDS

Write commands transfer data from the channel to the
device for recording on the disk pack. While writing data on
the disk pack, the device appends the appropriate correction
code bytes to each count, key, and data field as they are
written,l /

Write cbmmands can be grouped into (1) format write
commapds, used to establish records and (2) non-format
write commands, used to update previously written records.

SEARCH COMMANDS

Search.commands transfer a specific number of bytes from
the channel to the storage control. The storage control
compares these bytes with data read from a track record.
When the condition specified in the search command is
satisfied, the status modifier bit is set. The status bytes
hold the condition of the status modifier bit until that bit is
reset.

Type Command Name

CONTROL |Diagnostic Load (not 3375 or 3380)
Diagnostic Write (not 3375 or 3380)
Define Extent

Locate Record

No Operation

Recalibrate

Restore

Seek

Seek Cylinder

Seek Head

Set File Mask

Set Sector

Space Count

Set Path Group Identifier (3380)
Transfer In Channel

SENSE Device Release

Device Reserve

Diagnostic Sense (not 3375 or 3380)
Diagnostic Sense/Read

Read and Reset Buffered Log

Sense

Sense ID

Unconditional Reserve

Sense Path Group ldentifier (3380)

READ Read Count

Read Count, Key, and Data

Read Data

Read Home Address

Diagnostic Read Home Address
Read Initial Program Load

Read Key and Data

Read Multiple Count, Key, and Data
Read Record Zero

Read Sector

WRITE Erase

Write Count, Key, and Data

Write Data

Write Update Data

Write Update Key and Data

Write Count, Key, and Data Next Track
Write Home Address

R

Diagnostic Write Home Address
Write Key and Data

Write Record Zero

Write Special Count, Key, and Data

SEARCH Search ldentifier (ID) Equal
Search Key Equal
Search ID Equal or High
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—> Search Key Equal or High
Search ID High
Search Key High
Search Home Address Equal
Note: Additional information about the count, key, and data
command set can be found in the IBM 3880 Storage
Control Description, GA26-1661.
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FIXED BLOCK COMMAND SUMMARY FIxep BLock coMMAND suMmary INTRO-81

The fixed block command set is used with the 3370 and
consists of control, sense, read, and write commands.

CONTROL COMMANDS

Control commands are used to start operations not involving
data recorded (or to be recorded) on the disk pack. These
operations include positioning the access mechanism and
selecting the head.

For most control functions, the entire operation is specified
by the command code. If the command code does not
specify the entire control function, the data address field of
the channel command word (CCW) designates a main

Command Summary

storage location containing the additional information. Type Command Name
CONTROL |Define Extent

SENSE COMMANDS Diagnostic Control

Two sense commands, Sense |/0 and Read and Reset No-Operation

Buffered Log, transfer sense bytes of usage/error log SENSE Device Release

information from the device to the channel. Device Reserve

Diagnostic Sense

f::::;l/ O type transfers device type information to the Read and Reset Buffered Log
: —> Read Device Characteristics
Test 1/0, which is a programmed instruction and not a Sense
CCW, causes the status byte to be sent to the channel in the Sense 1/0
initial selection sequence. » Test1/0
Unconditional Reserve
READ COMMANDS READ Read
. . . Read Initial Program Load (IPL)
Read commands transfer information from the device to the WRITE Write

channel. On all read commands, the device checks (by
means of correction code bytes) the validity of each area of a

record as the record is read from a track. A parity bit is i . . .
L Note: Additional information about the fixed block command
added to each byte as it is sent to the channel. The Read set can be found in the IBM 3880 Storage Control

command can operate on overflow records and, except for e
Read IPL, can operate in multitrack mode. Description, GA26-1661.

WRITE COMMANDS

Write commands transfer data from the channel to the
device for recording on the disk pack. While writing data on
the disk pack, the device appends the appropriate correction
code bytes to each fixed block field as they are written.
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GENERAL OPERATIONS DESCRIPTION

CHANNEL INITIATED SELECTION

Initial selection of a storage director is as follows:

1.

The channel sends a device address to all storage
directors.

Each storage director, in order of priority, compares its
address to the address sent by the channel.

If the addresses compare, the storage director sends
its address to the channel.

The channel checks to ensure that the address received
compares to the address sent.

If the addresses compare, the channel sends a
command to the storage director.

If the addresses do not compare, the channel turns on
Interface Control Check.

The storage director accepts the command and sends
the status to the channel.

If the status is zero, the channel responds with Service
Out telling the storage director it is ready for data
transfer.

If the status is not zero, the channel places this status
into the Channel Status Word (CSW) and notifies the
system.

STORAGE DIRECTOR INITIATED SELECTION

The storage director has status information to send to the
channel as follows:

1.

The storage director activates Request In to the
channel.

The channel activates Select Out and Hold Out.

RESETS

The power-on sequence resets control circuitry and initiates
initial microcode load (IML). Normal operation generates
sense information on the status of the storage directors and
other storage control circuitry, while IML diagnostics are
available to generate further information on special error
conditions. The sense information is assembled into sense
formats that identify errors and unusual conditions. Sense
formats also indicate error recovery procedures to be
initiated by the system.

The interrupt mechanism determines the priority of
concurrent requests per service from the storage director.
Maintenance connection requests are given highest priority.

The 3880 Storage Control generates two general reset
operations, special reset, and machine reset.

Special Reset

Special reset is initiated when any one of the following lines
becomes active:

e Power On Reset
e |nitial Microcode Load Reset

¢ Reset Command

Machine Reset

Machine reset is also initiated with special reset or when the
Selective Reset or System Reset lines become active.
Therefore, machine reset occurs if any of the following lines
becomes active:

* Power On Reset

The Power On Reset line becomes active automatically
during the power on sequence and resets the control
circuitry including reset of the Select Out Trapped line.

The Initial Microcode Load Reset line becomes active with a
CE entry into the maintenance device and resets the control
circuitry including reset of the Select Out Trapped line in the

3. The storage director prevents propagation of Select e |nitial Microcode Load Reset
Out, deactivates Request In, activates Operational In « Reset Command
and Address In, and sends a device address on Bus In.
4. The channel saves the device address and activates * Selective Reset
Command Out. e System Reset
The storage director deactivates Address In.
. POWER ON RESET
The channel deactivates Command Out.
The storage director sends the status on Bus In and
activates Status In.
8. The channel stores the status, activates Service Out,
and deactivates Select Out and Hold Out. INITIAL MICROCODE LOAD RESET
9. The storage director deactivates Status In.
10. The channel deactivates Service Out.
same manner as the power on reset.
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SELECTIVE RESET

The Selective Reset line becomes active only as a result of a:

e Time-out by the channel
e Malfunction detected at the channel
e Request for disconnect-in from the storage director

e Channel performing selective reset by activating Sup-
press Out and deactivating Operational Out.

Selective reset resets all reserve and status conditions
stored in the storage control for the selected device. An
operation in process continues to a normal stopping point
with no further data transfer.

SYSTEM RESET

The System Reset line becomes active under one of the
following conditions:

e The System Reset pushbutton is pressed.

e The system power is turned on.

e The channel is offline to the channel interface.
e Initial microcode loading is performed.

e The channel performs system reset by deactivating
Operational Out while Suppress Out is not active.

All storage directors attached to the issuing channel are
affected by a system reset. A system reset:

o Resets all reserve and status conditions stored in the
storage control for the resetting channel

e Terminates all block multiplex command chains in
progress on the resetting channel

e Resets all device interrupts associated with the resetting
channel

GENERAL OPERATIONS DESCRIPTION

GENERAL OPERATIONS DESCRIPTION
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GENERAL OPERATIONS DESCRIPTION

COMMAND RETRY

Command retry recovers from device errors such as data
checks, access errors (seek checks), and overruns. It is also
used for write padding errors and defective alternate tracks.
These errors are not detected by the microcode, but are
logged in the 3880 usage and/or error counters. The retry
consists of a '4A"' tag (status modifier, channel end, and
unit check) or a retry status which is generated by the 3880
and causes the channel to disconnect. The 3880 then
reorients and repositions the device and generates device
end. The channel replies to device end by re-issuing the
command. This causes the operation to be retried. For seek
checks, the retry is attempted up to ten times. If the retry is
not successful, a permanent seek check is generated and
sent to the system where the error recovery procedure (ERP)
can be invoked.

ERROR RECOVERY

Sense bytes O through 2 are generated in the 3880 when
unit check is presented. These bytes describe the error
condition and identify the recovery action to be initiated by
the system.

INTERRUPTS

Interrupts are controlled either by hardware or by microcode.
The microcode controls the interrupt mechanism by setting
appropriate bits in the interrupt level register (ILR). The
interrupt levels and conditions are given below in order of
-priority from highest to lowest.

Level O Maintenance interface

Level 1 Timer overflow or
channel check 1

Level 2 Channel selection

Level 3 Normal subsystem operation
and levels O, 1, and 2 are
inactive

At the end of execution of every microinstruction, the
microprocessor monitors the request for an interrupt level
status. If an interrupt request exists, fetch and execution of
microinstructions is stopped. The microcontroller
automatically initiates a sequence to store the program
status word (PSW) of the current level of program execution.
Each PSW is stored in a specified area within the internal
registers according to its interrupt level. When the current
PSW is stored, the hardware automatically fetches the PSW
for the level at which the program is to resume.

On machine reset, the ILR is reset to zero, placing program
execution at level 3.
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GENERAL OPERATIONS DESCRIPTION

MAINTENANCE DEVICE ERROR DISPLAYS

When the maintenance device (MD) is physically attached to
the 3880, various formats are used to display errors to the
CE depending on the operational readiness of the 3880 and
the progress of the MD itself. The following describes the
MD error displays that can be received.

1. When the IPL - Reset pushbutton is pressed, a
read-only storage (ROS) checkout of the MD occurs.
The MD then loads the functional microcode followed
by a 3880 compatible user code. Errors received in
this process display one of the following:

e |MCPC=XX (MCPC equals microcode
program check)

o |MDH=XX (MDH equals maintenance
device hardware check)

where XX equals the error code.

2. If the MD checkout and load procedures result in no
errors, and a maintenance option is chosen, the MD
checks out its ability to communicate with the
maintenance device adapter (MDA) in the 3880. If an
error occurs, the following display is received:

o |IC=XXXX (IC equals isolation code)

where XXXX equals the error codes from 0100 to
0900.

3. If no errors are detected in the MDA, the 3880 loads
microcode in each storage director, one at a time, until
the tie breaker determines the storage director to be
selected and the following sequence occurs:

a. Hardcore diagnostics residing in the ROS are
executed.

b. ROS microcode loads track O (TRKO) from the
3880 functional diskette into control storage and
branches to it.

c. The remaining hardcore diagnostics resident on
the 3880 functional diskette are executed.

Errors received in this process display:

e [[ML=XX-Y (IML equals initial
microcode load)

where XX equals the error code.

e |IML=FX-Y (IML equals initial
microcode load)

where FX equals normal end

where Y equals 1 if a single storage director fails
or 2 if both storage directors fail.

4. When the ROS and the remaining hardcore diagnostics
execute error free, the functional microcode is loaded.

Errors received in this process give the following
display:

. SC=XXXX

(SC equals symptom code)

where XXXX equals the error code from 2000 to 3FFF.

Diagnostics can be invoked to check the 3880
hardware. Errors give the following diagnostic
isolation code display:

e |IC=1dYYZZ (IC equals isolation code)

where id is the routine number 70, 71, 72, or 73
where YY is the first error display byte
where ZZ is the second error display byte.

Note: Errors in the maintenance device-to-storage
director communication path in steps 3, 4, or 5 give the
following display:

. |IC= XXXX (IC equals isolation code)

where XXXX equals errors from 0100 to 0900.

If extended MDA tests are required, they occur at the
end of the CE call and give the following display:

o |IC=XXXX (IC equals isolation code)

where XXXX equals the error code.
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GENERAL OPERATIONS DESCRIPTION

SENSE FORMATS

Twenty-four bytes of sense information identify any
condition that causes a unit check status while providing
secondary information for system error recovery. Sense
conditions are organized into nine formats. Sense bytes O
through 7 have the same meaning for all formats.

SENSE BYTES 0 THROUGH 7, ALL
FORMATS

Sense bytes O through 2 are generated only when unit check
is presented. These bytes describe the error condition in
general terms and identify the specific action affecting
subsystem error recovery.

Sense byte 3 identifies which operation was in progress
when an interrupt occurred. As a result, the system error
recovery procedure (ERP) corrects the unusual condition and
causes the operation to continue.

Sense byte 4 identifies the device and controller from which
the sense information is gathered.

Sense byte 5 identifies the low-order cylinder address of the
most recent seek operation.

Sense byte 6 identifies the high-order cylinder and head
address of the most recent seek operation.

Sense byte 7, bits O through 3 identify the specific sense
format. The nine Sense formats are:

General Category

Format or Condition

] Programming or system checks

1 Device equipment checks

2 3880 equipment checks

3 Storage director control checks

4 Data checks without displacement
information

5 Data checks with displacement
information

6 Usage and error overrun error
statistics

7 Device connection control checks

8 Additional device equipment checks

Sense byte 7, bits 4 through 7 provide an encoded message
describing the nature of the error condition. Messages are
unique to the sense format and the type of device attached
to the storage director.

SENSE BYTES 8 THROUGH 23

Sense bytes 8 through 23 are defined by the particular
format. Formats O, 2, 3, and 6 are storage control checks.
The remaining formats (1, 4, 5, 7, and 8) are device errors
and are described in the device maintenance library.

Format O is generated when an error or unusual condition is
specified by Sense bytes O through 7.

The format 2 assembles check information relating to the
equipment. Equipment error conditions do not resuit in a
disconnect-in/selective reset sequence.

Format 3 assembles check information relating to the
storage director and actually consists of two formats, one for
checks that stop the main clock and one for checks that do
not stop the main clock. Microcode detected checks occur
in the channel area and are not hard failures.

All format 3 errors in a storage director cause:

e A control check to be sent to the alternate storage
director

e The information to be assembled into one of the format
3 sense bytes.

After the alternate storage director has assembled the error
information, the failing storage director is enabled to initiate
a channel error alert sequence. This results in a
disconnect-in followed by a selective reset. If the selective
reset is unsuccessful, the channel interface connected to the
storage director is disabled. The channel remains disabled
until a system reset occurs, or a CE successfully executes a
reset through the maintenance device.

Format 6 indicates a Read and Reset Buffered Log command
is issued, or the usage and error statistics need to be
offloaded due to a counter overflow condition.

Format 6 contains usage or error information that is divided
between this Maintenance Information Manual (MIM) and
the device maintenance library.
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FORMAT 0 MESSAGE CODES

3330, 3340, 3344, AND 3350 MACHINES

The following messages are for all storage directors
connected to all four machines except where indicated.

Message 0 — No Message

No additional information is needed.

Message 1 — Invalid Command

An invalid command is not in the device command set or it
pertains to a feature that is not installed.

Message 2 — Invalid Sequence

An invalid sequence of commands has occurred. Included
are the following:

e A Read Initial Program Load (IPL), Device Reserve, or
Device Release, or Unconditional Reserve command was
preceded by a Set File Mask command in the same
chain.

e A write command has violated the write portion of a
preceding Set File Mask command.

e A write command has not satisfied the prerequisites.

e A Write, Erase, Read IPL, Set File Mask, Device Reserve,
or Device Release command was issued in the same
chain following a Space Count command.

¢ An Unconditional Reserve command is preceded by a
channel command word (CCW) in the same chain.

Message 3 — CCW Count Less Than
Required

The CCW count of a command is less than required.
Included are the following:
e Any seek command with a CCW count of less than 6

e A Diagnostic Write command with a CCW count of less
than 512

e 3340 series only — a Write HA command with a CCW
count of less than 3

e 3350 series only — Write HA command with a CCW
count of less than 7

Message 4 — Invalid Argument

The data argument is invalid. Included are the following:

e A Seek command argument that is not a valid seek
address

e A Set Sector command argument that is invalid

e A Set File Mask command argument that does not have
bits 2 and 6 set to zero

Message 5 — Diagnostic Write Command Not
Permitted By File Mask

A Diagnostic Write command is issued that violates bit 5 of
the file mask.

Message 6 — Channel Discontinued Retry
Operation

The channel does not indicate chaining when retry status is
activated. See the START section of the Maintenance
information Manual (MIM) for the maintenance device (MD),
option 5, to perform a checkout procedure.

Message 7 — Channel Returned With
Incorrect Retry CCW

The channel retry commands are out of sequence. See the
START section of the Maintenance Information Manual
(MIM) for the maintenance device (MD), option 5, to
perform a checkout procedure.

Message 8 — IML Device Not Ready

During a Diagnostic Load command, message 8 is activated
if the initial microcode load (IML) device is not ready.

Message 9 — IML Device Permanent Seek
Check

During a Diagnostic Load command, message 9 is activated
if the operation cannot be completed because of an IML
device permanent seek check.

Message A — IML Device Permanent Read
Check

During a Diagnostic Load command, message A is activated
if the operation cannot be completed because of an IML
device permanent read check.

3880 | AC0O095 | 8498357 450900 | 450901

450907 | 450908

MIM Side 2 of 2| Part No. 13Jul79 | 14Sep79

10Dec80 | 15Apr81

© Copyright IBM Corporation 1981

Message B (3330 and 3350) — Improper
Alternate Track Pointer

The alternate track pointer in the record O (RO) count field of
a defective track equals the track address of the defective
track.

Message B (3340 and 3344) — Command
Overrun

A command is received from the channel too late to be
executed properly by the subsystem.

Message C (3330) — Unconditional Reserve

The string switch hardware is not modified for the
Unconditional Reserve command or the hardware failed to
function.

Message C (3340 and 3344) — Data Overrun

The response to a data request signal is not received by the
storage control within the specified time.

Message C (3350) — Unconditional Reserve

The microcode was unable to get access to the string switch
with the use of the Unconditional Reserve command.

Message D (3330) — Index Detected In Gap
of Record

The index point is detected in the gap that precedes the key
field or the data field.

Message D (3340 and 3344) — Defective
Track

Byte O, bit 6 (track condition check) is on if:

1. A single track command other than Search HA, Read
HA, Read RO, Write HA, or Write RO is executed on a
defective track.

2. A multitrack command (including Search HA, Read HA,
or Read RO) or overflow record operation attempts to
switch from a defective track.

3. A multitrack command or overflow operation other
than Search HA, Read HA, or Read RO switches to a
defective track.

ForRMAT 0 MessaGge cobes INTRO-96

Byte 1, bit 7 (operation incomplete) is on if during during the
processing of an overflow record, a defective track condition
is detected after initiation of data transfer.

Message D (3350)

Message D is not used.

Message E (3330 and 3350)

Message E is not used.

Message E (3340 and 3344) — Alternate
Track

Message E is used in conjunction with byte O, bit 6 (track
condition check). It is generated when any multitrack
command (including Search HA, Read HA, or Read RO) or
overflow record operation attempts to switch from an
alternate track.

Message F

Message F is not used.
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FORMAT O MESSAGE CODES

3370 MACHINES

The following messages are for any storage director
connected to a 3370 machine.

Message 0 — No Message

No additional information is needed.

Message 1 — Invalid Command

An invalid command is not in the device command set or it
pertains to a feature that is not installed.

Message 2 — Invalid Sequence

An invalid sequence of commands has occurred. Included
are the following:

¢ A Locate command was not preceded by a Define Extent
command or a Read IPL command in the same chain.

* A Read Data command was issued and the storage
director was not read oriented.

e A Write Data command was issued and the storage
director was not write oriented.

e A Locate command violates the write portion of the
mask that was established by a preceding Define Extent
command.

¢ A Diagnostic Sense command was issued that was not
preceded by a Diagnostic Control command.

e A Device Reserve or Device Release command is
preceded by a Define Extent command in the same
chain.

e A Read IPL command is not the first command in a chain
or was not chained from another Read IPL command.

e An Unconditional Reserve command is not the first
command in a chain.

Message 3 — CCW Count Less Than
Required

The CCW count of a command is less than required.
Included are the following:

¢ A Define Extent command with a CCW count of less
than 16

® A Locate command with a CCW count of less than 8

e A Diagnostic Control command with a CCW count of less
than 4 + N, where N is the number of additional
parameters required by the command sub-ID. See the
OPER section for a description of the Diagnostic Control
command sub-ID.

Message 4 — Invalid Argument

The data argument is invalid. Included are the following:

e A Define Extent command where bits 2, 3, 6, and 7 of
its mask byte are not set to zero or bits O and 1 are set
to 1 and O, respectively.

e A Locate command with an invalid operation code
specified in byte O

e A Define Extent command where byte 1 is not set to
zero

e A Define Extent command with the extent limits outside
the available storage

e A Diagnostic Control command with an invalid command
sub-ID specified in byte 0. See the OPER section for a
description of the Diagnostic Control command sub-ID.

¢ A Diagnostic Control command with an invalid argument
for a specified command sub-ID. See the OPER section
for a description of the Diagnostic Control command
sub-ID.

e A Locate command with a block count equal to zero. is
specified.

e A Locate command with a replication count of less than,
or not a multiple of, the block count

Message 5 — Diagnostic Control Command
Not Permitted by Define Extent Mask

A Diagnostic Control command is issued that violates bit 5
of the define extent mask.

Message 6 — Channel Discontinued Retry
Operation

The channel does not indicate chaining when retry status is
activated. See the START section of the Maintenance
Information Manual (MIM) for the maintenance device (MD),
option 5, to perform a checkout procedure.
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Message 7 — Channel Returned With
Incorrect Retry CCW

The channel retry commands are out of sequence. See the
START section of the Maintenance Information Manual
(MIM) for the maintenance device (MD), option 5, to
perform a checkout procedure.

Messages 8 through B

Messages 8 through B are not used.

Message C — Alternate Space Exhausted

A Locate command with a format defective block, specified
in the operation byte, is issued when the alternate space
was exhausted.

Message D — Data Overrun

A service overrun occurs in the data area.

Messages E and F

Messages E and F are not used.
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FORMAT 0 MESSAGE CODES

3375 AND 3380 MACHINES WITHOUT SPEED
MATCHING BUFFER

The following messages apply to storage directors connected
to either a 3375 or 3380 machine without the speed matching
buffer features.

Message 0 — No Message

No additional information is needed.

Message 1 - Invalid Command Or Sense Data
Logged Device

INVALID COMMAND

An invalid command message indicates the device received a
command that is not in the device command set. An invalid
command can also pertain to a feature that is not installed.

SENSE DATA LOGGED FOR DEVICE

A sense data logged for device message indicates that byte

1, bit 3 (message to operator) and byte 2, bit 3 (environmental
data present) are set. The code, SS-CC-DD, shown on the
operator console is as follows:

SS = The storage director physical ID as found in
sense byte 21

cc

The controller physical ID as found in byte 20

DD = The failing device physical ID as shown in bits 4
through 7 of byte 7

Message 2 - Invalid Sequence Or Sense Data
Logged For Controller

INVALID SEQUENCE

An invalid sequence message indicates an invalid sequence of
commands has occurred. Included are the following:

e A Read Initial Program Load (IPL), Device Reserve, or
Device Release, or Unconditional Reserve command was
preceded by a Set File Mask command in the same chain

e A write command has violated the write portion of a
preceding Set File Mask command

e A write command has not satisfied the prerequisites

e A Write, Erase, Read IPL, Set File Mask, Device Reserve,
or Device Release command was issued in the same chain
following a Space Count command

e An Unconditional Reserve command is preceded by a
channel command word (CCW) in the same chain

SENSE DATA LOGGED FOR CONTROLLER

A sense data logged for controller indicates that byte 1, bit 3
and byte 2, bit 3 are set. The code, SS-CC-XX, shown on
the operator console is as follows:

SS = The storage director physical ID as found in sense
byte 21

CC = The failing controller physical ID as found
in byte 20

XX = A device physical ID connected to the failing
controller, as shown in bits 4 through 7 of
byte 4

Message 3 - CCW Count Less Than Required

The CCW count of a command is less than required. These
conditions include:

e Any seek command with a CCW count of less than 6

e 3380 only — a Write HA command with a CCW count of
less than 5

Message 4 — Invalid Data Argument

The data argument is invalid. Included are these general
conditions:

e A Seek command argument that is not a valid seek
address

o A Set Sector command argument that is invalid

e A Set File Mask command argument that does not have
bits 2 and 6 set to zero

The following conditions are device specific:

e 3380 only — a Write HA or Diagnostic Write HA fails
specified parameter checking.

e 3380 only — a Set Path Group ID argument is not valid.

Message 5 — Diagnostic Read or Write
Command Not Permitted By File Mask

A Diagnostic Read or Write command is issued that violates
bit 5 of the file mask.
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Message 6 — Channel Discontinued Retry
Operation

The channel does not indicate chaining when retry status is
activated. Select maintenance device (MD) option 5 in the
maintenance mode and perform a machine checkout.

Message 7 — Channel Returned With Incorrect
Retry CCW

The channel retry commands are out of sequence. Perform a
machine checkout by selecting maintenance device (MD)
option 5 in the maintenance mode.

Messages 8 through A

Messages 8 through A are not used.

Message B — Defective or Alternate Track
Pointer Points to Itself

The alternate track pointer in record 0 (RO) count field of a
defective track equals the track address of the defective
track.

Message C (3375)

Message C is not used.

Message C (3380) — Dynamic Path Selection or
Device Installation Check

Message C indicates that:

e The cables to the controllers attached to a storage
director are not correctly configured for the dynamic path
selection feature, or

e The dynamic path selection feature is not installed or
operating in one of the controllers, or

e Attached device indicators have changed and are different
from those seen at the last IML.

Messages D through F

Messages D through F are not used.
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FORMAT O MESSAGE CODES

3375 AND 3380 MACHINES WITH SPEED
MATCHING BUFFER

The following messages are for storage directors connected
to a 3380 machine with the speed matching buffer features.

Message 0 — No Message

No additional information is needed.

Message 1 — Invalid Command or Sense Data
Logged for Device

INVALID COMMAND

An invalid command message indicates the device received a
command that is not in the device command set. An invalid
command can also pertain to a feature that is not installed.

SENSE DATA LOGGED FOR DEVICE

A sense data logged for device message indicates that byte
1, bit 3 (message to operator) and byte 2, bit 3
(environmental data present) are set. The code, SS-CC-DD,
shown on the operator console is as follows:

SS = The storage director physical ID as found in sense
byte 21

CC = The controller physical ID as found in byte 20

DD = The failing device physical ID as shown in bits 4

through 7 of byte 7

Message 2 — Invalid Sequence or Sense Data
Logged for Device

INVALID SEQUENCE

An invalid sequence message indicates an invalid sequence
of commands has occurred. Included are the following:

* A Read Initial Program Load (IPL), Device Reserve, or
Device Release, or Unconditional Reserve command was
preceded by a Set File Mask command in the same chain

¢ A write command has violated the write portion of a
preceding Set File Mask command

e A write command has not satisfied the prerequisites

e A Write, Erase, Read IPL, Set File Mask, Device Reserve,
or Device Release command was issued in the same
chain following a Space Count command

* An Unconditional Reserve command is preceded by a
channel command word (CCW) in the same chain

¢ A Define Extent command is followed by a Set File Mask
or visa versa

e A command within the Locate Record channel command
word is received that conflicts with the sequence dictat-
ed by the operation perameter

e A Locate Record command is received before a Define
Extent or Read IPL command

o A Define Extent command follows a Space Count
command in the same chain

e A Read IPL, Reserve, Release, or Unconditional Reserve
command follows a Define Extent command in the same
chain

* A Write command violates the file mask established by a
Define Extent command

* The operation parameter of a Locate Record command
violates the file mask in a Define Extent command

SENSE DATA LOGGED FOR CONTROLLER

A sense data logged for controller message indicates that
byte 1, bit 3 and byte 2, bit 3 are set. The code, SS-CC-
XX, shown on the operator console is as follows:

SS = The storage director physical ID as found in
sense byte 21

CC = The failing controller physical ID as found in
sense byte 20

XX = A device connected to the failing controller

Message 3 — CCW Count Less Than
Required

The CCW count of a command is less than required.
Included are the following:
* Any seek command with a CCW count of less than 6

e A Diagnostic Write command with a CCW count of less
than 512

¢ A Define Extent command or a Locate Record command
has a CCW count less than 16

Message 4 — Invalid Argument

The data argument is invalid. Included are the following:

¢ A Seek command argument that is not a valid seek
address

e A Set Sector command argument that is invalid

¢ A Set File Mask command argument that does not have
bits 2 and 6 set to zero
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A define extent argument is invalid. Included are the
following:

e Byte O, bits 2 and 6 are not O
e Byte 1isnot 'CO'
e Bytes 4 through 7 are not O

* CCHH values in bytes 8 through 11 and in bytes 12
through 15 are not valid for the device

* CCHH value in bytes 12 through 15 is less than the
value in bytes 8 through 11

A locate record parameter is invalid. Included are the
following:

e Byte O, bits 2 and 3 are not bot O

e Byte O, bits 4 through 7 arenot '1', '3', '6"', or
v B L

e Byte 0, bits 4 through 7 indicates a Write Track (B)
command and bits O and 1 are not both O

* Bits 1 through 7 of byte 1 are not O

e Byte2isnotO

e Bytes 2 and 3 are not O

e Bytes 4 through 7 do not contain a valid seek address
for the device

e Byte 13 contains an invalid sector number for the device

e Bytes 14 through 15 are not O when byte 1 bit O is O

Message 5 — Diagnostic Write Command Not
Permitted By File Mask

A Diagnostic Write command is issued that violates bit 5 of
the file mask.

Message 6 — Channel Discontinued Retry
Operation

The channel does not indicate chaining when retry status is
activated. Select maintenance device (MD) option 5 in the
maintenance mode and perform a machine checkout.

Message 7 — Channel Returned With
Incorrect Retry CCW

The channel retry commands are out of sequence. Select
maintenance device (MD) option 5 in the maintenance mode
and perform a machine checkout.
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Messages 8 through A

Messages 8 through A are not used.

Message B — Improper Alternate Track
Pointer

The alternate track pointer in record O (RO) count field of a
defective track equals the track address of the defective
track.

Message C — Dynamic Path Selection In One
Controller

Message C indicates that a controller with the dynamic
selection feature installed has attempted to communicate
with a controller without this feature.

Messages D through F

Messages D through F are not used.
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GENERAL OPERATIONS DESCRIPTION

INITIAL MICROCODE LOAD

IML Diskette

The IML diskette is a flexible file used in read-only mode.

Two functional microcode loads (one per storage director),
storage control diagnostics, and device diagnostics are on
the diskette.

The IML diskette serves as the microcode residence file to
store the functional microcode and a variety of diagnostic
routines.

Each microcode load is selected according to the diskette
load control switches on the maintenance (MNT) card,
B4(B3)L2. These switches are set during installation. The
label on the diskette, shipped with the 3880, indicates how
these switches are to be set. (See INST-60 for setting of
the diskette load control switches.)

IML Operation

The initial microcode load (IML) operation is initiated
automatically by the power on reset, and is performed each
time power is restored to the storage control.

The functional microcode must be loaded into control
storage before the storage control can operate the devices.

Each time an IML is performed on a storage director, a series
of read-only storage (ROS) and IML hardcore tests is
initiated.

The first tests are executed from ROS in the microcontroller.
The remaining hardcore tests are executed from the diskette
and perform a more thorough checkout of the hardware.

DIAGNOSTICS

3880 Microdiagnostics

Diagnostic microcode resides on the functional diskette.

Each time an IML is performed on a storage director, a series
of hardcore tests is initiated. The first tests are executed
from read-only storage (ROS) in the microcontroller. The
remaining hardcore tests are executed from the functional
diskette and perform a more thorough checkout of the
hardware.

When an error occurs during the hardcore tests, the error
code is latched and can be retrieved by using the
maintenance device (MD). The device dependent inline
tests, the control interface wrap tests, and the channel
interface wrap tests are initiated by the CE using the MD.

Device Microdiagnostics

Although the 3880 microdiagnostics require an offline
storage director, the device microdiagnostics can run
concurrent with customer programs. The 3880 diagnostic
monitor uses an algorithm to determine the share time
between the device diagnostics and the functional
microcode.

ONLINE TEST

There is one 3880 online test (OLT): channel interface OLT.
The channel interface OLT tests hardware functions that can
be completely verified only when online to a system. These
functions include disconnect command chaining, control unit
retry, contingent connection, disconnect in/selective reset,
and halt 1/0.
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GRAPHIC SYMBOLS AND LINES

The legend contains descriptions of symbols and conventions
used throughout this Maintenance Information Manual.

o

Page Entering Page
No.

Leaving Page A Page
No.

Device Bus In

Control Bus Out
P -
Read/Write

< >
<4mEsssssEsE———

Channel Interface (CHL-1)

Control Interface (CTL-1)

Device Interface (DEV-I)

Keys

PRIMARY KEY

Reverse number in a black square. Used in text and

illustrations.

SECONDARY KEY

Reverse letter in a black circle. Used in text when
keying to a test point symbol in a diagram.

Connectors

ON-PAGE CONNECTOR

Connection between parts of the same diagram.
Line-of-sight arrows assist in locating other con-
nectors and indicate flow direction of the line.

OFF-PAGE CONNECTOR

Connection between diagrams on separate pages.
Letter keys are used to identify corresponding
points.

BIDIRECTIONAL CONNECTOR

Connection between diagrams on separate pages.
Letter keys are used to show flow in both
directions.

Bus, Interface, and Control Lines

MINOR BUS LINES (Data Flow)

MAJOR BUS LINE

INTERFACE BETWEEN IBM MACHINES

CONTROL LINES

Crossed lines, not connected

Crossed lines, connected

Bus or cable with multiple control
lines entering and exiting.

Bus and control lines that
connect to a bus.

~bos
——

->- >
FemaIeJ /Male
~ ~
Engaged
Bus and control lines that do not <<
—_— —_— connect to a bus.
- >
—_—— D T— Normally Normally
‘ < Open Closed
(Make) (Break)

oO—mo

~
>~

The standard line break is used when
a line break is required.

3880 AEO0001 8498088
Mim Side 2 of 2| Part No.

450900 | 450903 450905
13Jul79 | 25Jan80 | 18Apr80
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ELECTRICAL SYMBOLS

Capacitors

When required for safety or circuit operation, the use of the
curved line represents the following:

e The outside electrode in fixed paper dielectric, certain
ceramic dielectric, plastic dielectric, and similar capacitors

e The moving element in variable capacitors

* The low potential element in feed-through capacitors

Circuit Breaker or Circuit Protector

This symbol is used as a circuit breaker (CB) or a circuit
protector (CP) that can be turned on or turned off as a
switch.

This symbol is used as a CB or a CP that can be reset after
the CB or CP is tripped and cannot be used as a switch.

Connectors

MANUAL DISCONNECT

Contacts

RELAY

LGND-5

MAINTENANCE INFORMATION MANUAL
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ELECTRICAL SYMBOLS

Yo g

Diode, Rectifier (solid state)

Arrow shows direction of conventional current
flow.

GENERAL

LIGHT-EMITTING DIODE (LED)

Ground
EARTH

Earth potential or a structure acting as a ground.

Resistors
FIXED

All resistance values will be specified as follows:

R9 2 R9 - oh
1kQ 390 Q £t = ohm
] k€ = kilohm
M = megohm
R9
NV
120 k2
3880 AE0010 8498089 450900 450903
MIM Side 1 of 1 Part No. 13Jul79 25Jan80
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Transformer
Transformer, Voltage
. R i
Prim Sec egulating

(Ferro Resonant
Transformer)

Resonant

Winding

BLOCK AND LOGIC DIAGRAM SYMBOLS

Block Diagrams
YA405 -=——ALD

81C2 ~e——Card

Block Name

i
|

0 Registers
Reg | Registers may be horizontal or vertical
Name ’
5| 9 Input or output lines that pick up the entire
9 register (all bit positions) are connected directly
~+——Card to the block.
~-——ALD

Partial register transfer is shown with a numbered
parallel line.

MAINTENANCE INFORMATION MANUAL  LGND-10
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CARD PLUG CHART e Cable part numbers E e Crossover locations E Caution: When using the interposer ifl to connect
) e Card positions B «  Crossover part numbers E cables to the top-card connector, be sure that all pins

The card plug chart shows the following: on the interposer are aligned with both the cable

e Cable locations n e Card part numbers n * Interposer connector and top-card connector.
- 10 20 30 40 50 60 70 80 90 100 110 1f0 130 140 1?0 160 170 180 190 210 220 230 240 250 260 270 280 290 HBDOO !
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- L] . .l 1 ] ass L ] L 1] L ] assss - sese L ] - -
- . L] 1 ] L] L] - . L] . - . mam -
- L] L] L] L ] . L ] L . L] L] L] -
o010 L] LLI11} L] asses . saas - L ] - ases L ] ans 010
- DISABLE SW & LT -
- 0P PANEL CABLE -
- HPN 2342958 <apmmmn] -
: [TIT]] asees aseas ases . - LIl T] a = . L] L] L1} L] ass asan sanee L] . L[ ] - :
120 L] . . . 1 ] . L] L] an . L1] L] L L] L] L] L] . L] 1] - 020
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030 HPN HPN HPN HEN HPN HPN HPN HPN HPN HPN HPN HPN HPN HPN 030
: 4515820 4515828 4515828 4515808 4515814 4515788 4515830 4515378 4515786 6836465 4515184 4515 4515806 4515834 :
E CHAN CEAN 1| E
- CABLE CABLE -
040 CABLE CABLE CABLE 040
- FROM FROM recy 1rech (rech -
- TAIL TAIL CROSSOVER HPN HPN -
- GATE GATE CONNECTOR 4797497 4797495 HPN -
- HPN 4797490 -
- HPN HPN 4703291 T0 T0 T0 -
- 4797482 |4797482 WATNT WAINT TAIL -
- I bl | _ s | iR _ _WIE -
030 (7 P - 05
: T T e it I -
- J -
- CABLE CABLE -’B 1:37‘95 . ~ \ .
- FROM FROM 10 4797450 NS -
= i ik ol NN 7
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- HPN HPN CONNECTOR CONNECTOR ~N \ -
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: BOARD I(HARDWARE! PART NUMBER 4513916 078A179 451010 STORAGE DIRECTOR 1 :
- 13JUL79 451013 TWO CHANNEL SWITCH -
: JONOV79 451016 -
- PRINT 230CT79 1429 PN 5668400 ;
: PAGE 1 0F 110
- MACH 3880 HPN g
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Some machines have 20-card boards in the B3 and B4
positions; others have 22-card boards in the B3 and B4
positions. The 22-card boards have an additional row of
connectors at the top of the board. The information on this
page applies to both the 20-card boards and the 22-card
boards. See the Card Plug Charts in the Maintenance
Diagrams Manual (MDM) for the specific board

arran¢. .ments.

See the Maintenance Diagram Manual (MDM) for cable plug
lists.

LGND-20

MAINTENANCE DIAGRAMS MANUAL



MAINTENANCE DIAGRAMS MANUAL

CABLE DIAGRAM

See the Maintenance Diagrams Manual (MDM) for cable

MAINTENANCE DIAGRAMS MANUAL

diagrams.
The cable diagrams can be used to check the continuity of
cables in the 3880. A cable diagram is provided for each
cable part number in the 3880.
- 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 XMNTO
S [N DU DU N B [ B B P I N DN ROt P P [ DO I | | B D R P D | I [ R BN I [REER DT PR B D DO [N DUDUY P B
- CABLES 4797488 AND 4797489 CABLES 4797534 AND 4797535 (TWO ADDED CHAN SWITCHI Z
010 — 02 B02 010
011 = 03 B03 011
012 - 04 BO4 012
013 = 05 B80S /)"\
014 — 06 BO6
018 = 08 80—
017 — 09 - — —
018 = e e ——— ————— o ‘
— 031
—_— / 032
— D — - —— D11 033
38 — D12 012 034
035 - D13 013 035
- CABLES 4797492 THRU 4797497 z
40 - 2 2 40
41 - 3 3 41
42 - 4 4 42
43 - 5 5 43
44 - 6 6 44
45 — 7 7 45
46 — 8 8 46
47 - 9 9 47
50 — 2 2 50
51 — 3 3 51
52 - 4 4 52
53 - 5 5 53
54 — 6 [ 54
55 — 7 7 55
56 — 8 8 56
57 - 9 9 57
060 060
- BOARD SOCKET CONNECTOR CABLES 4797490 AND 4797491 TAIL GATE CONNECTOR -
065 - 02 02 65
066 — 03 03 66
67 — 04 04 67
gg - gg THE WIRES AT THE INPUT AND OUTPUT CONNECTORS THE WIRES AT THE INPUT AND OUTPUT CONNECTORS gg gg
;2 - gg ARE TWISTED AND WOVEN TO REDUCE ELECTICAL NOISE ARE TWISTED AND WOVEN TO REDUCE ELECTICAL NOISE gg ;2
72 = 09 09 72
73 - 10 10 73
74 = 11 khl 74
75 = 12 12 75
076 — 13 13 76
;9 - 02 03 ;9
80 - 03 02 80
81 — 04 05 81
82 - 05 04 82
g3 - g; THE WIRES AT THE INPUT AND OUTPUT LONNECTORS THE WIRES AT THE INPUT AND OUTPUT CONNECTORS 21 gi
i
85 - — 08 ARE TWISTED AND WOVEN TO REDUCE ELECTICAL NOISE ARE TWISTED AND WOVEN TO REDUCE ELECTICAL NOISE g 8
87 - 10 09 87
88 — 1 10 88
89 — 12 13 89
90 — 13 12 90
- BOARD SOCKET CONNECTOR TAIL GATE CONNECTOR -
Z CABLE 4797529 L TWO ADDED CHAN SWITCH) f
- /___-—-—\ L —
100 — 08 ———— —— —
101 = 09 N =
i ? — :
- 120
104 - A — o —— EC HISTORY -
- -
O7MAY79 451010 STORAGE DIRECTOR BOARD TO |-
13JUL79 451013 MAINTENANCE BOARD -
—\/’f TAIL GATE T0 -
- TOP CARD CONNECTOR X
- PRINT 30JUL79 1935 PN 5668419 M
- PAGE 1 OF 1 'Y‘
- MACH 3880 HPN 0
U P PR D DR D B B [ | | | | | | [ | [ | | | 0 [P ISR IR IV (DR | | o | ool P | PNAME HEC
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NET-TO-PIN

PIN-TO-NET

PIN/NET LISTS

The Maintenance Diagrams Manual (MDM) contains the

following for each board:
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GLOSSARY

abnormal: Not normal or usual.

abstract: Short description, summary, or an idea.
accepts: Receives or takes.

accomplished: Completed, done, or ended.
account: A customer installation.
accumulated: Collected.

activity: An action or a process.

actual: Real.

addr: Abbreviation for address.

ADT: Automatic data transfer.

ADTC: Automatic data transfer control.
ADTM: Automatic data transfer multiplexer.
ALD: Automated logic diagram.

alert: Attention or alarm.

allocate, allocated, allocating: Reserve for a specific
purpose.

allow: Let or permit.

ALU: Arithmetic and logic unit.

amplifier: A circuit that increases signal voltage or current.
applicable: Suitable use.

applied: Put.

appropriate: Correct or suitable.

arithmetic: Combining numeric quantities as described by
rules and definitions.

arranged: Placed in correct order.
assignment: To assign.

assist: To aid.

assistance: Aid.

Attack: Damage.

Automated: A process or device that functions without aid
from an operator.

aux: Abbreviation for auxilary.
aware: Know.

backwards: Reverse.

BAH: Buffer ALU pointer high.
bail: A bar or handle.

BAL: Buffer ALU pointer low.

BAP: Buffer ALU pointer.

BAR: Buffer address register.

basically: Fundamentally.

BC1: Buffer/channel register one.

BC2: Buffer/channel register two.

BDM: Block diagrams manual.

begin: Start.

BFI: Buffer increment.

bfr: Abbreviation for buffer.

BFR-1: Buffer card 1.

BFR-2: Buffer card 2.

bias: The 24 Vdc control voltage for the voltage regulators.
BIN: Part of the seek address field, always O in the 3880.
binders: Covers for the manuals.

BIP: Buffer input pointer.

blocking: Blocks that hold parts in place during shipment.
blowers: Fans.

BOP: Buffer output pointer.

brief: Short or quick.

buffer: A circuit to store data temporarily.

bufferred: Temporarily stored.

built: Assembled, installed, or made.

bulk power supply: The main dc-power supply in the
3880.

butt: Connect back-to-back.
button: Pushbutton.
cabling: Cables.

caked: Solid or hard.
called: Named.

callout: A label in a figure used to identify a part.

CARR: Checks, adjustments, removals, and replacements, a

section title in the MIM.

caster: A wheel on the bottom corners of the machine that
permits easy movement of the machine.

CB: Circuit breaker.
CBH: Channel buffer pointer high.
CBI: Channel bus in.

CBL: Channel buffer pointer low.

CBO: Channel bus out.

CBP: Channel buffer pointer.

CCW: Channel command word.

CC1: Channel control 1.

CC2: Channel control 2.

CDS: Configuration data set.

CDX: Channel data transfer.

CECOM: An OLT subroutine.

certain: Specific.

ch: Abbreviation for channel.

chains, chained, chaining: Connect.
chan: Abbreviation for channel.

char: Abbreviation for character.
characteristics: Distinct qualities.
checklist: A list of steps to perform.
checkout: Check.

chemicals: Cleaning fluids, adhesives, etc.
chk: Abbreviation for check.

CHL-I: Abbreviation for channel interface.
chronological: Placed in the order of time.
CIF: Channel interface card.

CIF-A: Channel interface A card.

CIF-B: Channel interface B card.

circuit protector: A circuit breaker.
cleanup: A return to original status.
clearly: Fully.

clk: Abbreviation for clock.

cmd: Abbreviation for command.

com: Abbreviation for common.

Comm Rejct: Abbreviation for command reject

compiled: Collected

component: An assembly, unit, or part of a machine.

conclusion: End.
cond: Abbreviation for condition or conditional.

conditional: Having conditions.

cossary  GLOS-1

consult: See or request information.
contamination: Contaminated or not clean.
contiguous: Sequential.

continuation: To continue.

convenience outlet: An ac outlet that is convenient for the
CE to use.

conventions: Generally acceptable rules.
cooling: Decreasing the temperature.
corporation: Organization.
correctable: Can be corrected.

CP: Circuit protector, a circuit breaker used for other than
the main ac power input to the 3880.

CP: Control print in OLTSEP and OLTEP programs.
CPC: Central power control.

CR: Condition register or rectifier (diode).

cross: Across.

crossover: Connector between the top of two cards.
CS: Control storage.

CS1: Channel status 1.

CS2: Channel status 2.

CS3: Channel status 3.

CSC: Channel sequence control.

CSR: Channel search.

CSW: Channel status word.

CTL-I: Abbreviation for control interface.

ctr: Abbreviation for counter.

CTRL: Abbreviation for control.

CU: Control unit.

cutout: An opening in a panel for a switch, LED, meter, etc.
CXC: Channel transfer control.

cycled: Performed in a set sequence.

DASD: Direct access storage device.

dated: Has a date.

DBFR: Data buffer register.

DBH: Device buffer pointer high.

DBI: Device bus in.

DBL: Device buffer pointer low.

3880 AGO001 | 8498439 See EC 450908 450911 450913
MIM Side 1 of 5| Part No. History 15Apr81 | 29Dec82 | 12Jan83
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DBO: De'vice bus out.
DBP: Device buffer pointer.
DCK: Data check.
DCH: Device count high.

DCL: Device count low.

DCM: Diagnostic code manual.

DCS: Dynamic control storage.

DCSR: Dynamic control storage and refresh.
DCT: Device counter.

DDC: Director-to-device controller.

DDCU: Director-to-device controller card, unidirectional.
DDCV: Director-to-device controller card, bidirectional.
deactivated: De-activated.

decoder: A circuit that decodes data.
decrement: Decrease.

defective: Failed, failing, or not correct.
define, defined, defining: Describe or specify.
demand: Request.

demount: Remove a disk pack from a disk unit.
department: An organization.

dependent: Needing or relying on.

depends: Needs or relies on.

deposits: Dirt.

derived: Obtained from.

descriptor: A name that describes something.
designed: Made.

detect, detected, detecting: Find or sense.
DEV: Abbreviation for device.

DEV-I: Abbreviation for device interface.
diagram: Figure.

DIR: Data in register.

directed: Instructed.

director: Storage director, one half of the 3880 that
controls a string or strings of devices.

director-to-device controller: One of the cards in the
3880.

directors: Storage directors, in the 3880.

directs: Instructs, or controls.

discontinue: Disconnect from the customer’s system.
discovered: Found.

dispatcher: The branch office telephone operator.
dispose: Parts disposition.

disposition: Parts disposition.

DOR: Data out register.

DOS/VS: Disk Operating System/Virtual Storage.

DOS/VSE: Disk Operating System/Virtual Storage
Extended.

DRC: Dynamic refresh control.

driver: A circuit that increases the power of a signal for
transmission over long cables or to many circuits.

DRR: Driver receiver.
DRR-1: Driver receiver 1.
DRR-2: Driver receiver 2.
DTG: Device tag gate.
DTI: Data tag in.

DTO: Data tag out.
dump: A type of printout.

Dynamic control storage: A type of control storage in the
3880. This storage needs special controls (refresh) to
maintain data in the storage matrixes when the 3880 is
operating.

dynamic trace: A trace that occurs at the time of operation.
DXA: Data transfer addressing card.

DXC: Data transfer control.

DXD: Data transfer data card.

DXR: Data transfer.

ECC: Error condition code.

ECD: Error condition diagram.

edit, edited, editing: Format.

efficiently: Effectively.

EL: Error loop.

encoder: A circuit that encodes data.
energize, energized, energizing: Activate.

ENTER: A key on the MD that indicates that the requested
data is ready for the MD to read in.
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Environmental recording, editing, and printing: A
program that records, formats, and prints the status of a
machine when an error occurs.

EOB: End of block.

EOD: End of day.

EOF: End of field.

equip: Abbreviation for equipment.
equivalents: Values.

ERDS: Error recording data set.

EREP: Environmental recording, editing, and printing; a
program that records, formats, and prints the status of a
machine when an error occurs.

ERP: Error recovery procedure.
established: Used for some time.
examine: Analyze or inspect.
exceeds: Is more than.
excessive: Too much or more than is needed.
execution: Operation.

exercised: Run,

EXIO: Execute input/output.
exist: Are present.

exit: Leave or go from.

ext: Abbreviation for external.

extent: A continuous space on a direct access storage
volume that has been reserved for a specific data set.

facility: An installation that has a specific purpose.
FACR: Four-channel additional condition register.
FADT: Four-channel additional driver and terminator.
FADR: Four-channel additional driver.

FAPS: Four-channel additional power sense.

FASC: Four-channel additional sequence control.
FAST: Four-channel additional switch terminator.
fault: Error or failure.

faulty: Bad, not good, not correct, or in error.

FB: Fixed block.

FCA: Four-channel additional (Eight-Channel Switch
Feature).

FE: First error communication (OLTSEP or OLTEP).

Gossary  GLOS-2

ferro-resonant supply: A self-adjusting power supply.
finish: Complete.

fix: Repair.

fluff: Brush until soft.

FMM: Functional Microcode Manual.

FRU: Field-replaceable unit.

further: More.

FWD: Abbreviation for forward, a key on the MD that steps
to the next frame.

gathers: Collects.

GLOS: Glossary, a section title in the MIM.
gnd: Abbreviation for ground.

grab: A subroutine in OLTSEP.

greater: More than.

GTB: Gate terminal board.

guidance: Instructions.

HA: Home address.

halt: Stop.

handling: Touching.

hardcore tests: A series of tests to ensure that the 3880
can load and execute microcode.

helpful: Useful.

hex: Abbreviation for hexadecimal.

HDSCS: High density static control storage.
hidden: Cannot be seen.

highly: Very.

hosts: Host processing units.

Hz: Hertz.

hub: Center.

IAR: Instruction address register.

IC: Isolation code.

ID: Abbreviation for identifier.

identifier: A name, title, or number used to identify an item.
ILR: Interrupt level register.

IML: Initial microcode load.

impacts, impacted, impacting: Affects.

inactive: Not active.

ctossary GLOS-2
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inbound: Coming in.

incomplete: Not complete.

incorrect: Not correct.

indefinitely: Not positive or not specific.
indication: Indicator.

individually: Separately.

infinity: Open circuit.

initial: First.

initiate, initiated, initiating: Prepare or start.
INST: Installation, a section title in the MIM.
Int Req: Abbreviation for intervention required.
interchange: Exchange or swap.

interior: Inside or internal.

interposers: Linkage between parts.
intervention: Service.

Intf Dsbld: Abbreviation for interface disabled.
INTRO: Introduction, a section title in the MIM.
invalid: Not valid or illegal.

inventory: A list of items included in a package.
investigate: Observe.

invoked: Started or begun.

1/ 0: Input/Output.

IPL: Initial program load.

IR: Internal register.

IRG: Internal register group.

isolation: Being separated completely.
isopropyl alcohol: A cleaning fluid.

issuing: Sending or transmitting.

JCL: Job control language.

judgment: Be careful.

JMP: Jumper.

justified: Aligned.

labeled: Labels.

leadscrew: A precision threaded shaft for moving the
read/write head in the diskette drive.

LGND: Legend, a section title in the MIM.

listed: To be included in a list.

listing: A printcut.

LOC: Location, a section title in the MIM.
logically: Correctly.

LOGREC: Logical record.

LRC: Longitudinal redundancy check.

macro: A series of instructions.

maint: Abbreviation for maintenance.
majority: More than half.

management: Control.

MAP: Maintenance analysis prucedure.
marginal: Close.

mask: A pattern of bits used to control data.
MCPC: Microcode program check.

MCS: Maintenance control and/or sense.
MD: Maintenance Device.

MDAC: Maintenance Device Adapter Control.
MDAR: Maintenance Device Adapter Register.
MDH: Maintenance device hardware check.
MDM: Maintenance diagrams manual.

MDR: Miscellaneous data record.

media: Cards or tape.

megabytes: Millions of bytes.

metering: Check with the CE meter.
microcontroller: A module that contains a controller.
microdiagnostic: A diagnostic program.
MIM: Maintenance information manual.
MLX: Cross reference.

MNT: Abbreviation for maintenance.
MNT-C: Maintenance connection.

modifier: Something that changes or defines.
molded: Shaped.

monitor: A program or circuit that controls other programs
or circuits.

mot: Abbreviation for motor.
mount: Install a disk pack on the disk drive.
mounted: Installed.

movable: Something that can be moved.
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ms: Millisecond.

MSG: Message, a section title in the MIM.
MSM: Maintenance Support Manual.
multilevel: More than one level.
multiple: Many or more than one.

mv: Millivolt.

NCP: No control print.

NEL: No error loop.

NEP: No error print.

net: Network.

NFE: No first error communication.
NMiI: No manual intervention.
nominally: Usually or on the average.
noted: Observed.

NPP: No parallel print.

NRE: No remote FE control.

NSI: No spurious interupt.

NTL: No test loop.

objective: Purpose.

OBR: Outboard record, or outboard recorder.
occurrence: Event.

offloads: Reads.

Ol: Overcurrent.

OLT: Online test.

OLTEP: Online test executive program.
OLTS: Online tests.

OLTSEP: Online test standalone executive program.
OP: Abbreviation for operator.
operable: Something that can operate.
opt: Abbreviation for option.

option: Selection.

origin: Starting point.

originated: Started or came from.

0S: Operating system.

outboard recorder: Under DOS, a feature that records
important data on the system recorder file when an
unrecoverable 1/0 ersor occurs.

cossary  GLOS-3

outbound: Going out or leaving.

outline: A line showing the outer limits of a figure.
OV: Overvoltage.

ovérall: Complete.

overcurrent: Too much current.

overvoltage: Too much voltage.

pairs: More than one group of two items.
parameter: A constant.

particular: Specific.

partition: A part of main storage used to perform a specific
job.

PCC: PSM control card.

PCM: Parts Catalog Manual.

PCR: Pad counter.

pending: During, waiting, or while.
periodically: Occuring at regular intervals.
perm: Abbreviation for permanent.
places: Puts.

PLINK: An OLT subroutine title.
polished: Rubbed smooth.

POR: Power on reset.

portion: Part of a set.

PPN: Parallel Print N.

PR: Print.

preamp: Abbreviation for preamplifier, a circuit that
increases voltage or current.

presence: Existing.

presented: Sent out.

previous: Before or earlier.
previously: Preceding.

prior: Before or earlier.
probability: Probable

proceed: Do, go, or move.
proctector: A circuit breaker.
productive: Can make or generate.

PROG: Program, section title in the MIM.
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properly: Correctly.

provides: Gives.

PS: Power supply.

PSC: PSM sense card.

PSM: Power sequencer and monitor.
PSW: Program status word.

PS1: Power Supply 1.

purple: Blue-red color.

qty: Abbreviation for quantity.

raised: Activated.

RAP: Remote aid procedures, a section title in the MIM.
RCF: Reader's comment form

RCM: Remote communication manual
rcvd: Abbreviation for received.

rdr: Abbreviation for reader.

RE: Remote FE control.

readings: Results.

recalibrate: To set or adjust a circuit.

receiver: A circuit that terminates a cable and restores the
data transmitted over the cable.

recent: Latest or newest.

recorder: Cassette recorder.

recovery: Correction.

rectifier: A device that changes a signal.
refer: See.

referenced: Included in an information source.

refresh cycle: A storage cycle performed at specific
intervals to ensure that data is valid in the dynamic control
storage matrixes.

reg: Abbreviation for register.
regardless: Despite.

register: A circuit that stores data.
reissue: Send again.

relating: Pertaining to.

relevant: With meaning or importance.
relocating: To place in a new location.

replace: Exchange a bad part for a new part.

replaces: Takes the place of.

reply: Respond.

replying: Answering

req: Abbreviation for required.
require, required, requiring: Need.
rerun: Run again.

reselect: Select again.

resident: Permanently located in storage when the machine
is operational.

responsible: Answer for

restoring: Reset or store again

resulted: Caused.

resumes: Starts again or continues.

ret: Abbreviation for return.

RETAIN: Remote technical assistance network
retain: Keep.

retainers: Clips or fasteners.

retest: Test again.

retried: Attempted again.

retrieval: Collection.

retrieved: Collected.

retry: Attempt again.

ripple: Wave.

RMCKD: Read multiple count, key, and data.
ROS: Read-only storage.

rotate: Turn.

SBP: Select out bypass.

SBP-A: Select out bypass A

SBP-B: Select out bypass B

SC: Abbreviation for symptom code or storage control
scheduled: Planned.

scheme: Plan.

SCK: Switch clock.

SCR: Silicon controlled rectifier, a type of diode.
SCS: Static control storage.

SDI: Storage director identifier.

SDM: Storage director microcontroller.
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SDR: Switch driver receiver.

SDT: Switch driver terminator.

SD1: Storage director 1.

SD2: Storage director 2.

sec: Abbreviation for second.

secure: Fasten, lock, or tighten.
sequenced: Turned on in a specified order.

sequencer: A Circuit that sequentially turns the power
supplies on and off, the power sequencer and monitor.

sequencing: The process of sequentially turning the power
supplies on and off.

serious: Major.

shaded: Darkened.

Sl: Spurious interrupt

simplify: To make something easier.

sink: The terminating end of a circuit.

SMB: Speed matching buffer (3380).

SMBU: Speed matching buffer, unidirectional (3375).
SP: The space character.

SPC: Channel speed control.

spurious: False.

SSW: String switch.

stand-alone: Not controlled by an other device or machine.
state: Condition.

Static control storage: A type of storage matrix that
retains stored data as long as power is on.

statistical: Pertaining to data grouping.

string: A series of direct access storage devices.
subfields: Minor fields in a main field.

subject to attack: Damaged.

success: Reaching an acceptable end.
successful: Acceptable or correct.
successfully: Correctly.

suffix: Ending characters of an instruction or an error
message that specifically identify a function, error, or device.

summed: Added.
sure: Positive.

symbolic: Representative.

GLOS-4
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symcde: Symptom code.

TACR: Two-channel additional condition registers.
TADT: Two-channel additional driver terminator.

TCR: Two-channel condition register.

TAG: A line name.

tailgate: Input/output connectors.

taping: Sealing a box with adhesive tape.

TB: Terminal board

TCR: Two-channel condition register

temp: Abbreviation for temporary or temperature.
termination: A resistor or plug that terminates a circuit.
terminator: A resistor or plug used to terminate a circuit.
TFR: Toggle, FRU register.

theory: Description of how a machine or program works or
operates.

thermals: Temperature sensing devices.

threshold: Operating limit.

thumbscrew: A screw that can be turned with the fingers.
timeout: Time-out.

TLn: Test loop n.

tracing: The recording of a sequence of events as they
occur.

transfer: Transmit or receive. The automatic data transfer
card transmits data to and receives data from the devices.

TRKO: Track zero.

try, tried, trying: Attempt.

TTL: Transistor-to-transistor logic.

TO: Time O (zero).

UCB: Unit control block.

UCW: Unit command word.

UE: Unit emergency.

unchained: Not chained.

uncorr: Abbreviation for uncorrectable (not correctable).
uncorrectable: Not able to be corrected.
undervoltage: Less than normal voltage.
unexpected: Not expected.

unformatted: Not formatted.
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unguided: Not guided.

unique: One of a type or no other similar to it.
unlike: Not similar to.

unnecessary: Not needed.

unreadable: Not readable.
unrecoverable: Not able to be recovered.
unshared: Not shared.

unspecified: Not specified.
unsuccessful: Not successful.
unsupported: Not supported.

UV: Undervoltage.

VAC: Volts alternating current.
validated: Found to be valid.

variety: A number of items.

" vary: Change

VDC: Volts direct current

VER: Abbreviation for verify

verification: Ensuring that something is valid.
version: Model, class, or type.

via: By.

violate: An illegal attempt to read or write in a data file.
virtual Machine: An operating program.
VM: Virtual machine.

VOL: Abbreviation for volume.

VOLID: Volume identifier.

VS: Virtual storage.

VSE: Virtual storage extended.

WAITIO: A subroutine identification.
whenever: At any time.

within: In or inside of.

WRI: Write inhibit.

XCS: Transfer complete status.

XES: Transfer error status.
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ABBREVIATIONS IN THIS SECTION

CHL-I channel interface

CTL-I control interface

DASD direct access storage device
EREP environmental recording, editing, and printing
FRU field-replaceable unit

FWD forward (MD key)

GLOS glossary

IC isolation code

ID identifier

IPL initial program load

IR incident report

INST installation

INTRO introduction

K/D keyboard/display

LGND legend

LOC location

MAP maintenance analysis procedure
MD maintenance device

MiM Maintenance Information Manual
MLX cross reference

MSG message

PROG program

PWR power

RCF reader’'s comment form

SC symptom code

SD storage director

SD-SD storage director to storage director
SDI storage director identifier
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HOW TO PERFORM A TASK

To install or discontinue the machine:
Go to INST

To find latest service information:
Go to INST

To repair the machine:
Go to START-11

To check out machine:

Use MD option 5

To analyze a console message:
Go to MSG

To run online tests:
Go to PROG

To analyze a diagnostic error message:

Connect the maintenance device for the
symptom code from the console error message
or EREP.

Go to PROG for error messages from system
maintenance programs.

To analyze an EREP printout:
Go to MSG

To power down the machine:

Go to PWR

To learn the machine names and symbols:
Go to INTRO, GLOS, LGND

To operate the panels:
Go to PWR

To review the maintenance plan:

To find a part of the machine:
Go to LOC

To recommend improvements to this MIM:
Go to RCF

To learn how to use this MIM:
Go to INTRO

To find information about a specific item:
Go to INDEX

To enter this manual from another manual:
Go to MLX

To perform preventive maintenance:
Perform preventive maintenance only during a
machine repair End Call option.

To review the 3880 Maintenance Library:
Go to INTRO

To run the device microdiagnostics:
Use the 3880 Functional diskette (device
diagnostics are on this diskette).
To replace logic boards:
Go to CARR-205
To enable or disable a channel on machines
with the Remote Switch feature:
Go to CARR-229

Go to INTRO
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MIM Side 2 of 2| Part No. History | 15Aug80 | 10Dec80 | 16Apr81 | 12Feb82

© Copyright IBM Corporation 1979,1980,1981,1982

G S

>

Y

HOW TO PERFORM A TASK

START-10

How To PERFORM ATAsk START-10

/{‘ \‘
e

L



HOW TO REPAIR THE 3880

To efficiently and effectively repair the 3880, read the
following.

Each storage director has a unique physical identifier (see
INST-20). The physical identifier of the storage director
generating an error is found in sense byte 21 and in EREP
Statistical and Error Data Summary (see MSG-33).

Symptom codes (SCs) located in sense bytes 22 and 23,
define the type of error sensed in the DASD subsystem.

Note: Sense information is normally displayed by the
system to which the failing storage director is attached.
However, when a SC 3XXX is sensed, the storage director
that is not failing reports the failure sensed by the failing
storage director.

The physical identifier of the failing storage director is
always shown in sense byte 21.

When one channel is detecting failures on many control
units, the problem may be in the channel. If the channel is
not the cause, the control unit causing the failure may be
isolated by disabling its channel interfaces or by butting the
channel cables to bypass the control units.

3880 failures usually cause:
¢ Symptom codes OXXX, 2XXX, or 3XXX
e Power Check indicator to light on the operator panel

Symptom codes other than OXXX, 2XXX, or 3XXX are
usually caused by the attached device.

3880 failures sometimes cause:

* Channel or processor-sensed errors such as Interface
Control Check (sense data is usually presented through
the other storage director)

¢ Drive sensed errors such as 49XX

A condition code 3 processor-sensed symptom can be
caused by the following:

e An unrecoverable clock-stopped check 1 or channel
check 1 that disables the channel interface

e A 3880 that is not operational

¢ A device controller that is not operational

MD OPTION RESTRICTIONS

Certain MD options are limited or cannot be used (Figure 1)
if:

e The MD is not connected to the 3880 R .

* The desired storage director channel interface cannot be
disabled | -

TO DETERMINE THE FAILURE IN THE 3880

Use the maintenance device (MD) diskette for the failing
3880. Examine the history record using MD option 3, to
see if recent activity is relevant to this failure.

Select the symptom from Figure 2, and follow the action
indicated.

Figure 2

HOW TO REPAIR THE 3880

Symptom

Description

Action

The 3880 is reporting a symp-
tom code other than OXXX,
2XXX, or 3XXX.

The attached 3380 has a failure
that requires analysis.

The attached device reports a
failure, but the CE suspects that
the storage director is failing.

Use MD option 1 to determine
how to fix the 3880. Enter the
symptom code when prompted.
The MD must be connected to
the 3880 (see START-15).

The attached device has a failure
that requires analysis.

Go to device MIM, MLX Section,
entry 5 for device failure analy-
sis.

The Check LED on the operator
panel for storage director
1or2isOn.

The 3880 has a failure and the
failing storage director can be
taken offline.

The storage director IML opera-
tion failed or another failure
exists in the 3880 that allows or
requires offline analysis.

Power check LED on 3880
operator panel is on.

A power problem has been
sensed by the 3880.

Figure 1

Option MD Not Cannot Can

(START-16)|Connected Disable Disable

to 38M Interface Interface

0 Can Use Can Use Can Use
1 Cannot Use Limited Use |Can Use
2 Cannot Use Cannot Use |Can Use
3 Can Use Can Use Can Use
4 Can Use Can Use Can Use
5 Cannot Use Cannot Use |Can Use
6 Limited Use Can Use Can Use
7 Can Use Can Use Can Use
8 Cannot Use Limited Use |Can Use
9 Cannot Use Can Use Can Use

There is power at the conven-
ience outlet, but the 3880 does
not power on.

Basic power problem. The MD
can be used.

Use MD option 1 to determine
how to fix the 3880. The MD
must be connected to the 3880
(see START-15).

3880 Storage Control With Airline Buffer
RPQ

The Airline Control Program (ACP) and the Transactional
Processing Facility-2 (TPF-2) require maximum data
throughput. To obtain maximum data throughput, the
customer may require that the inline device diagnostics for
the 3880 subsystem be run in one of the following ways.

e With the storage director offline
e On a maintenance system

e Concurrently with his operations only after permission is
given.

Some system utilities, such as the Device Support Facilities
and the Online Test (OLTs) programs, do not operate with
the ACP or TPF-2 functional code.
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No power at the 3880 conven-
ience outlet

Basic power problem. The MD
cannot be used.

Go to PWR-29.

Excessive errors in the 3880 and
the 3880 cannot be taken
offline.

The 3880 indicates excessive
errors. Analysis can be per-
formed without affecting prod-
uctive work.

Obtain the 3880 symptom code

from:

* operator console messages
(MSG-5)

e EREP (MSG-1)

e MD maintenance option 8
(see read SD status on
START-16)

Use MD option 4 to determine

the FRU group.

EREP summary report indicates
that error information is stored in
the 3880.

A non-functional error exists that
impacts error reporting of the
storage director. Analysis can be
done without affecting 3880
operation.

Use MD option 9 to determine
the FRU group. The MD must
be connected to the 3880 (see
START-15).

Intermittent errors with symptom
indications from different FRUs.

A power problem such as noise,
ripple, overvoltage, or overcur-
rent may exist.

Go to PWR-32. Check voltages
and ripple. Repair as required.
Display history records to see if
the power sense register con-
tains an indication of intermittent
power problems.

The 3880 Status Pending Led is
always on

More information is needed to
determine failure.

Go to START-33, Entry A

Channel interface control checks

Problem may be in the 3880 or
an attached channel.

Go to START-33, Entry B

HOW TO REPAIR THE 3880
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MAINTENANCE DEVICE CONNECTION MAINTENANCE DEVICE connecTon  START-15

The maintenance device (MD) is the primary maintenance
tool for the 3880.

For more information on the MD, review the instruction label
inside the top cover of the MD and MIM pages START-15
through START-30.

Note: Using the MD at the 3880 can interfere with a device
diagnostic in progress.

B Keyboard/Display
n Instruction
Lable

ﬂ Product

Diskette

All 3880 maintenance analysis procedures (MAPs) are
stored on the diskette. When the diskette is loaded in the
MD diskette drive, the MAPs start running. The MAPs are
used to:

* Test the connection between the MD and the 3880.

* Start the diagnostic programs on the 3880 Storage
Control Diskette.

* Request actions such as enter symptom information,
answer questions, or exchange parts. The MAPs also
give MIM page references.

The main parts of the MD are:

X

* Product diskette . The product diskette must remain
with the 3880 with which it was shipped.

® Instruction label n . The label describes how to start
and use the MD and what to do when it fails.

¢ Keyboard/Display (K/D) [} . The K/D is used to enter
and display data.

MD Connection
Cable

e Operator panel ﬂ .
e MD diskette drive .
Note: The 3880 MD connectorn is in the lower-left, rear

corner above the convenience outlet E . Q
If the MD drive motors fail to operate with power on,

R — - — e w—— W w—

connect the MD to another outlet and see PWR 60 for

instructions on how to diagnose the failure of the 3880 External
convenience outlet. MD Cable Diskette
Connector Cutout Drive
R Loop
Power
ﬂ Convenience Outlet On/Off

Switch
S Loop / /\

EIA -
2 Ports
IPL /(\/
Reset P
Butt ower
utton On
Light
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MD MAINTENANCE MODE

After the MD is successfully initialized, the maintenance
mode option list is displayed. This list of the commands is
used to start a maintenance action. The following is a
description of each option.

0 - END CALL

End Call (option O) is used at the end of any maintenance
action (even if the MD is not connected to the 3880 during
the maintenance action).

Option O:

¢ Runs the support CE function test on the offline storage
director. This tests the logic normally used by the
support CE.

¢ Allows entry of information about the repair and entry of
a message for the next CE.

¢ Displays the error code and special code, if available, that
is to be recorded on the back of the IPAR.

This option is entered automatically at the end of each
option 1 or option 5.

1 — START REPAIR

Start Repair (option 1) is used to isolate, repair, and verify a
hardware failure.

When option 1 is selected, the MD:

e Gathers symptom information directly from the 3880
* Selects and executes the needed diagnostic programs
¢ Requests any additional symptom information

e Determines the most probable cause of the failure

¢ Displays a list of the most probable FRUs that could
cause the failure (in the order of probability)

e Directs the repair of the failure

e Verifies that the repair corrected the failure

2 — CONTINUE REPAIR

Continue Repair (option 2) allows the continuation of a repair
action that was interrupted by an:

e MD power-off

The original repair action may have been started by a:
e Start repair (option 1)

e Symptom analysis (option 4)

e Machine checkout (option 5)

When option 2 is selected, the MD resumes the interrupted
repair action at the point where the last error was detected.

3 — DISPLAY HISTORY

Display History (option 3) allows the display of history
information gathered on previous maintenance actions by the
MD or by CE entry.

When option 3 is selected, as many as 10 history records
are displayed sequentially in the order in which they were
recorded on the MD diskette.

The main text contains a summary; reference text contains
more detail.

4 — SYMPTOM ANALYSIS

Symptom Analysis (option 4) allows the analysis of hardware
failures. This option can be used with or without connecting
the MD to the 3880.

When option 4 is selected, symptom information must be
entered manually by using the MD keyboard.

5 — MACHINE CHECKOUT

Machine Checkout (option 5) allows the verification of 3880
operation after initial installation or an engineering change.

6 — READ/SET SWITCHES

Read/Set Address Switches (option 6) aids the correct
setting of the storage director address switches (on the CIF
card) during initial installation. It also reads the settings of:

e Storage director address switches (on CIF cards)
e Diskette load control switches (on MNT card)

e Storage director physical identifier (on DCT card)

7 — FEATURE CHANGE

e MDIPL Feature Change (option 7) allows updates to the
configuration record on the MD diskette after a feature
change is made to the 3880.

3880 AlO016 | 8498138 See EC 450906 450909
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8 — DIAGNOSTIC AIDS

Diagnostic Aids (option 8) permits the use of special
diagnostic aids that are not part of the guided maintenance
procedures. These are:

e Select and run device diagnostic (maintenance) programs.
e Set or reset forced logging mode.

* Read the power sense register. See PWR-39 for a
description of the power sense register.

e Trace Options

Read trace status
Force trace save
Dump trace to MD diskette.

¢ Read SD status
The MD displays the following information:

The most current format O, 1, 2, 4 or 5 sense data

The most current format 3 sense data for the alternate
storage director

The part number and EC level of the functional microcode
The most current IML code

The contingent connection control block
The status of the interval timer

The status of forced logging
e Operator panel lamp test

¢ Read contingent connection control block

9 — SD-SD TEST ERROR ANALYSIS

SD-SD Test Error Analysis (option 9) is used to analyze
information stored in control storage when an error is
detected in the SD-SD connection test on the most recent
IML. Analysis can be performed while both storage directors
are being used by the customer. All SD-SD connection
repairs and verifications require that both storage directors
be offline.

The MD messages that indicate the SD-SD connection test
was completed without error are:

0000 All OK

0202 SDI switches are set incorrectly
8000 IML performed on SD1 only
0080 IML performed on SD2 only

All other bit combinations are analyzed by option 9 and the
MD presents a FRU group for the analyzed failure.

MD MAINTENANCE MODE

MD MAINTENANCE MODE
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HOW TO USE THE MD ON THE 3880

The design of the MD is such that the MD works basically in
the same way on all products designed to use the MD.
However, there are a few items that are different when using
the MD on the 3880.

CONNECT THE MD

START-15 contains the procedure for physical connection of
the MD to the 3880. Basic operating instructions for the
MD are on the label on the inside of the MD cover.

SELECT AN OPTION

After the MD has completed its checkout procedure, it
displays a list of eight optional maintenance procedures.
These optional procedures are described on START-16.
Press the numeric button on the MD keyboard that
compares to the number in front of the procedure to be
used.

CONTINUED FRAMES

Any frame of information with three dots (. . .) at the end of
the last line is not a complete statement. Press the Enter
key to display the remainder of the statement. The frame
that follows has three dots at the start of the first line.

MD FIX CODE

The MD Fix Code is the 7-digit code shown in the upper
left-hand corner of the MD frame that describes the error.
For example:

MD Fix Code
PI‘

M130FO4 31DEC78-0A
IC=06C3-1 MD ADAPTER
INTERRUPT DURING MD
RECEIVE FROM SsD2.

Record the 7-digit maintenance device fix code right justified
in the special block on the back of the IPAR. If the MD fix
was not successful in FRU isolation, record an X in the
high-order position. If no MD fix code was developed,
record an N in the special block. For example:

SPECIAL

M([1]3]|O|F|O]4

(successful FRU isolation)

SPECIAL

XIM|1]13]0JF]0]4] (unsuccessful FRU isolation)

N| (no MD fix code developed)

A history log entry is recorded each time a fix statement (the
MD frame that describes the error) is generated.

This dated statement is placed on the MD diskette for
reference during maintenance actions that follow.

End Call (option O) should be selected at the end of each
maintenance action. At this time, comments can be entered
into the history log. This option is entered automatically at
the end of each option 1 or option 5 activity.

Frame 1
SPECIAL
OBSERVE THE METER
WHILE PRESSING THE
POWER SYSTEM SWITCH
TO POWER ON
HISTORY LOG
Frame 2
. . .(POWER SWITCH
PANEL) .
END CALL
3880 Al0016 | 8498138 See EC 450906 450909
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UNGUIDED MAINTENANCE

When the maintenance procedures become unguided, the
following information is displayed on the MD:

Frame 1
STOP END OF
GUIDED MAINTENANCE
PROCEDURES.

Frame 2

REQUEST DIAGNOSTIC
AID (IF NEEDED)
BEFORE CONTINUING
THIS CALL.

PROBABILITY CODE

Some FRU lists contain probability codes. These codes
(from blank to 9) are assigned to each FRU.

B*L2 MNT CARD 9
B1P2 MDA1 CARD 1
B1S2 DRR-1 CARD
B1T2 DRR-2 CARD

EWN

The code expresses the probability that the indicated FRU
corrects the error condition that presented the FRU list. A 9
is the highest probability and a blank is the lowest.

ENTER KEY AND FWD KEY

The 3880 MD programs are designed to use the Enter key,
not the forward (FWD) key. Use the Enter key to advance
the MD display to the next frame.

PF KEY

The PF key normally causes the MD to return to the
maintenance option list.

HOW TO USE THE MD ON THE 3880
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STATUS PENDING, INTERFACE CONTROL CHECK, AND FORCED LOGGING

ENTRY A - STATUS PENDING HANG
CONDITION

The status pending light is turned on when the channel fails
to respond to one of the following conditions:

e The 3880 has retry reconnection status to present to the
channel.

e Ending status has been presented, but was stacked.

e A contingent connection exists for one device (unit check
was presented to the channel, but the channel failed to
return a sense command).

Note: Every attempt should be made by the error
recovery routine in the system program to reset this
condition with software. (The device address associated
with the CU End signal is the address of the contingent
connection waiting for the sense command from the
channel).

To reset the hang condition, proceed with Status Pending -
Reset Procedure.

Status Pending — Reset Procedure

Warning: Because of the serious nature of a hardware
reset, contact the customer’s system problem
determination representative. Be sure to work closely
with the customer’s representative to minimize the
impact of the reset.

To reset the status pending hang condition, perform the
following:

1. Determine the channel interface that is hung using the
Channel Determination Procedure on this page.

2. Have the operator place the system associated with the
failing channel in the wait state.

3. Perform one of the following resets. Use the one that

will have the least impact on customer operations and
data integrity:

CHANNEL RESET

Warning: Channel Reset resets all outstanding
reservations for all devices on this channel.

Have the operator perform a Clear Channel instruction
(provided the system has the capability).

SYSTEM RESET

Warning: System Reset resets all outstanding
reservations for all devices on the system.

Have the operator perform a system reset or an IML
operation.

3880 IML

Warning: The 3880 IML reset has the maximum
exposure for data integrity and lost interrupts.

Use the following sequence to perform the 3880 IML
operation.

Vary all devices offline that are attached to the failing
storage director.

Note: Proceed with caution if a Vary Complete message
is not received.

Turn the power switch on the failing storage director to
the Off position and then to the On position.

Vary all devices, except those being repaired, online
that are attached to the failing storage director.

4. Have the operator restart the programs to ensure that
the status pending condition has been eliminated. If
the hang condition returns, call for support and refer to
the Problem Determination Aids section in the
Maintenance Support Manual (MSM), Volume 60, for
more information on the cause of the status pending
condition.

Note: If a repair action was previously in progress,
return to that procedure before giving the machine back
to the customer.

Channe! Determination Procedure

The 3880 indicates the channel interface that is hung by
blinking the Wait and Process LEDs on the Operator panel.
The following determines the channel that is hung:

1. The Status pending LED is continuously on.

2. The Wait and Process LEDs blink on and off at a
1-second rate to indicate the hung channel. The LEDs
blink one time for channel A, two times for channel B,
and so on (see the following table).

3880 AI0033 8498139 See EC
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STATUS PENDING, INTERFACE CONTROL CHECK, AND FORCED LOGGING

3. The blinking sequence is followed by a 5-second pause
and then is repeated until the status pending hang
condition is cleared.

Channel Number of Blinks
A 1
B 2
Cc 3
D 4
E 5
F 6
G 7
H 8

The following is an example of a status pending hang for
channel D:

1. The Status Pending LED is on.

The Wait and Process LEDs are on for one second.

The Wait and Process LEDs are off for one second.
Steps 2 and 3 are repeated three more times.

The Wait and Process LEDs are off for five seconds

o o p W N

Steps 2 through 5 are repeated until the status pending
hang is cleared.

ENTRY B - CHANNEL INTERFACE CONTROL
CHECK

A 3880 Check 1 error activates the Disconnect In line on the
selected channel. If no channel is selected when the Check 1
error occurs, Request In is presented to all channels. The
first channel that responds to the Request In then receives
Disconnect In during the selection sequence. The interface
control check (IFCC) is logged to the channel receiving the
Disconnect In, but the Format 3 (Check 1) sense data is
logged to the first channel selecting the alternate storage
director. This can be a system other than the one to which
the IFCC was logged. The channel receiving the Disconnect
In (IFCC) responds with a Selective Reset and the operation is
retried. If the retry operating is successful, processing
continues. If a second failure occurs during the Selective
Reset, the channel is disabled and the sequence is repeated
until all channels are disabled. On Channel Check 1 (Format 3
messages 9 and A) the Selective Reset is normally
successful, because the failure is in the 3880 channel
interface area and much of this area is not used during the
Selective Reset routine. The failure recurs during the channel
connection routine and another IFCC occurs. These IFCCs
continue until the system varies the failing path offline.

STATUS PENDING, INTERFACE CONTROL CHECK, AND FORCED LOGGING

START-33

ENTRY C - HOW TO SELECT FORCED
LOGGING MODE

Before the forced logging procedure can be invoked, three
actions must be completed:

e The MD is connected to the 3880

e The correct diskettes are installed in the MD and 3880
e Power is on the MD and the 3880

Forced Logging éet — Reset Procedure

The procedure for setting or resetting forced logging mode is:
1. Press the Reset IPL pushbutton on the MD.

2. Advance the MD display to the Maintenance Action
List. The following frame is then displayed.

ENTER NUMBER
FROM THE FOLLOWING
LIST TO SELECT A
MAINTENANCE ACTION

3. Select maintenance option 8 (Diagnostic Aids).

4. Select Forced Logging Mode from the diagnostic aids
list. (This action is performed with minimal interruption
to normal customer operation.)

5. Specify the storage director (SD1 or SD2).
6. Specify set or reset of forced logging mode.

7. Disconnect the MD from the 3880 if no further actions
are desired.

To determine if forced logging mode is set or not, select
maintenance option 8G (Read SD Status).

START-33



ENTRY FROM ANOTHER MACHINE

Device requests
control interface
checkout

Storage control is
not responding to
CE alert execute

l.4,5 0or

parity check or
sense format not

6

Sense format
i80,2,3,70r
higher

Connect the maintenance device
to the machine. {See START-11
for a review of the 3880 repair
approach and START-15 through
START-30 for information about
connection and use of the main-
tenance device.) If there is no ac
power, go to PWR-29.

Select
maintenance
option 1.

3880 STORAGE CONTROL WITH AIRLINE
BUFFER RPQ

The Airline Control Program (ACP) and the Transactional
Processing Facility-2 (TPF-2) require maximum data

For 3350 devices

1.

Take the 3350 disk storage device or head and disk
assembly (HDA) to be tested offline.

2. Install the disk drive or HDA on the test system or drive
throughput. To obtain maximum data throughput, the and perform the required tests.
customer may require that the inline device diagnostics for
the 3880 subsystem be run in one of the following ways: .
ubsystem g way For 3380 devices
e With the storage director offline
. 1. Take the 3880 subsystem or the devices to be tested
e On a maintenance system offiine.
¢ Concurrently with his operations only after permission is 2. Remove the Airline Buffer functional microcode diskette
given (P/N 4518626) from the 3880.
Some system utilities, such as the Device Support Facilities 3. Install the Speed Matching Buffer diskette (P/N
and the Online Test (OLTs) programs, do not operate with the 4518203} in the 3880.
- i . i d . .
'::’Cr’:::; Ps’; t.‘:;sfrsnctlonal code. Use the following procedure 4. Perform an IML operation on the storage director and
) devices under test and then perform the required tests.
5. Before returning the 3880 to the customer, reinstall the
Airline Buffer functional microcode diskette (P/N
4518626) in the 3880.
3880 Al0033 8498139 See EC 450909 450910 450916 .
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The device suspects a 3880 diskette drive problem.

The drive CE panel or MD is displaying a 3010, 3F50, 3F60,

3F90, FO10, FF50, FF60, or FF90 error message.

Y

I
I
I
!
|
I
|
|
|
|
|
I
|
I
I
|
|
|
I
|
|
|
|
|
|
!
I
|
I

These error messages normally indicate an attempt to run

The drive CE panel or MD displays one of
following:

An IC 0004, IC 0008, IC 0107, IC 0108,

or error message 3F70, FF70, 30XX, or FOXX.

Where XX is one of the following:
OA, 0B, OD, OE, 14-18, or 1B-1F.

Y N

| |

| Go to MLX Entry FF

|
Another 3880 diskette is available.
Y N

| |

| Go to MLX Entry F

Try to recreate the failure.

Failure still occurs.
N

|
Order a new 3880 diskette. Return to
the device and continue the original
call.

[ S 4

o to MLX Entry F

more than one of the following programs at a time.

Diagnostic programs, a trace occurred during an inline
program, or a diagnostic was run during an inline program.

ENTRY FROM ANOTHER MACHINE

Device requests
storage control
checkout

Device diagnostics
detect 3880 error

START-100

Device requests
control interface
checkout

Connect the-maintenance device
to the machine. (See START-11
for a review of the 3880 repair
approach and START-15 through
START-30 for information about

‘Connect the maintenance de-
vice to the machine. (See
START-15 for information a-
bout connection and use of the
maintenance device.) If there is
no ac power, go to PWR-29,

connection and use of the main-
tenance device.) If there is no ac
power, go to PWR-29.

Select
maintenance
option 1.

See START-105 for a description of these error messages.

More than one of the following running at one time: inline

program, trace, or diagnostic.

Y
|
|

Go to MLX Entry F

Run only one program st a time.

ENTRY FROM ANOTHER MACHINE

)

Run control inter-
face checkout pro-
gram.

(See START-110
for instructions)

START-100

o~ <N
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ENTRY FROM ANOTHER MACHINE

DISKETTE DRIVE PROBLEM SUSPECTED

Error Messages 3010 or FO10

Error messages 3010 or FO10 indicate that drive controllers
on both storage directors are trying to use the 3880 diskette
drive at the same time.

Error Messages 3F50 or FF50

Error messages 3F50 or FF50 indicate that a trace save
occurred during the execution of an inline program. The
trace information is stored in the inline overlay area of
control storage. If the inline programs are executed before
the trace table is dumped, the trace information is lost.

Error Messages 3F60 or FF60

Error messages 3F60 or FF60 indicate that more than one
drive controller on the same storage director is trying to use
the 3880 diskette drive at the same time.

Error Messages 3F90 or FF90

Error messages 3F90 or FF90 indicate that a drive online
test (OLT) is being run. Drive inline diagnostic programs
cannot be run at the same time.

3880 AlI0O110 | 8498419 450900 450901
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SPECIAL PROGRAMS RUN FROM MD

CTL-1 CHECKOUT REQUESTED BY DRIVE

This program is run at the request of a drive maintenance
analysis procedure (MAP) that suspects a control interface
(CTL-) failure.

1.

o s N

10.

11.

12.

3880
MimM

Ensure that the storage director to be used is offline.
Set all channel switches for the storage director to the
disable position on the 3880 operator panel.

Connect the MD to the 3880 as shown on START-15.
Insert the 3880 MD diskette into the MD.
Power on the MD and press the IPL-reset pushbutton.

When the message

MD DISKETTE LOADED
FOR 3880

is received, press the Enter key.

Continue pressing the Enter key until

ENTER THE DATE

.

.

is received. Enter the date.

Enter the 3880 machine serial number located on the
frame under the logic gate.

The following frame should then be displayed:

ENTER NUMBER

FROM THE FOLLOWING
LIST TO SELECT A
MAINTENANCE ACTION

Enter an 8 to select Diagnostic Aids (option 8).
Select Run Diagnostic Program from the Diagnostic
Aids list (option D).

Enter the routine number and the run parameters when
requested by the MD. Refer to the drive MIM for
error-stop description and maintenance actions.

At the end of the call, ensure that the control interface
diagnostic program is no longer executing.

Disconnect the MD from the 3880 if no further actions
are desired.

CHL-I — ROUTINE 75

Routine 75 runs with online test T3880B (OLT-B) to test
certain lines in the channel interface (CHL-I).

1.

The MD must be connected to the 3880 (see
START-15) and the MD IPL function completed.

In order to run a diagnostic routine, option 8
(Diagnostic Aids) must be selected from the
maintenance action list. To get to this list:

a. Press the IPL Reset pushbutton on the MD and
proceed to the maintenance action list.

b. If a maintenance action has already been
selected, press the PF key. The MD then
displays the list.

Select Run Diagnostic Program from the Diagnostic
Aids list.

Enter the routine number (75) when requested. This
routine has no run parameters.

Run OLT-B.

Perform an initial microcode load (IML) on the storage
director by turning power off, then on to ensure that

routine 75 is no longer executing at the end of the call.

Al0O110 | 8498419 450900 | 450901 450903
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MAINTENANCE LIBRARY CROSS REFERENCE

CONTENTS OF THIS SECTION

Entry From Other Maintenance Libraries . . . ..

Definition of Entries From Other Maintenance

Libraries. . . .. ....... ... ... .. ...

Definition of Exits to Other Maintenance

InformationManuals .................

REFERENCES TO OTHER SECTIONS

MLX-2 refers to START-100 and MSG-30 for continuation
of entries from another MIM.

MLX-5 refers to START-11 for error exit 5.

3880 AK0001 8498171 See EC
MIM Side 1 of 4| Part No. History

450908
15Apr81

450910 450916
14May82 | 07Dec84
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ABBREVIATIONS USED IN THIS SECTION

DBI device bus in

DBO device bus out

DDC director-to-device controller

FRU field-replaceable unit

MD maintenance device

MIM Maintenance Information Manual
MLX maintenance library cross reference
SC symptom code

XES transfer error status

MAINTENANCE LIBRARY CROSS REFERENCE

MAINTENANCE LIBRARY CROSS REFERENCE

MLX-1
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ENTRY FROM OTHER MAINTENANCE LIBRARIES

HOW TO USE THIS PAGE

1.

3.

Note the exit number on the page of the Maintenance
Information Manual (MIM) or maintenance device (MD)
display you are leaving |l .

Find that exit number in the appropriate column of the
chart on the maintenance library cross reference page
mx-2 3.

Proceed to the referenced page in this MIM K3 .

See MLX-3 for information about the conditions that caused
entry into this MIM.

MAINTENANCE LIBRARY CROSS REFERENCE

MLX SROSS

ENTRY FROM OTHER MAINTENANCE LiBRARIES  IMILX-2
FROM OTHER MAINTENANCE LIBRARIES TO THIS MIM
3330/33] [3340/44] [ 3350 3370 3375 3380
NAVAYAY,
1-37 1 1 4569 | 4569 1 START-100, Entry A
44-46 11 8 8 START-100, Entry B
47 5 5 7 7 6 |START-100, Entry C
56,58 9 9 11,12 START-100, Entry D
40 10 10 1 1 2 |START-100, Entry E
2 2 MSG-30
7 7 MSG-30
3 START-100, Entry H
49 4 START-33, Entry C
50 2,10 2,10 3 |START-100, Entry F
3 3 START-100, Entry G
7 |START-33, Entry A

FROM OTHER LIBRARIES| TO THISMIM
- e =g [ Mach X MLX 2
\/ \V N MLX
T T
o e e ) wm e o e Start 100 ew - ~‘
2] 1
Storage Control 1
MLX CHART
DRV 10 ) MLX 2 1
\_ \\ 1
' 3 |
‘= < START 100
Machine X Machine Y
Maintenance Library or MD Display Maintenance Library
3880 AKO0001 8498171 See EC 450908 450910 450916
MiM Side 2 of 4| Part No. History 15Apr81 | 14May82 | 07Dec84
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DEFINITION OF ENTRIES FROM OTHER MAINTENANCE LIBRARIES

Use this page with the 3880 MIM entry page (MLX-2) to
understand the condition that caused a given entry point.

Entry Condition

3330
3333

3340
3344

3350

3370

3375

3380

Entry to storage control interface analysis procedure.
Check out procedure for control interface from storage
control.

4,5
6.9

4,5
6,9

Entry to storage control when sense information
indicates byte O, bit 2, channel bus out parity is active.
Also, enters storage control if sense byte 7 does not
indicate that sense information is format 1, 4, 5, 6, 7, or
8.

47

Entry to storage control for sense format 6 information
concerning overruns and/or when sense format 6 sense
information is obtained.

Entry to storage control if sense format 0, 2, or 3. This
entry is also required if sense format 7 (or higher) is used
for any reason.

56,58

11,12

Entry to storage control when the device maintenance
package suspects a failure in the 3880 diskette or 3880
diskette drive.

10

10

Entry to storage control to determine why the storage
director is not recognizing or responding to the CE alert
execute signal.

44,46

1

Device requests information on sense format 6, sense
bytes 5 and 6.

Device requests that the 3880 run the control interface
checkout program.

Device requests that the 3880 be put in the forced
logging mode.

49

Device diagnostics found an error in the storage control.
MD reference display contains error information.

50

2,10

2,10

Device diagnostics do not load and execute. Device
requests storage control checkout.

Device request status pending analysis.

3880 AKO0001 8498171 See EC 450908
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DEFINITION OF EXITS TO OTHER MAINTENANCE INFORMATION MANUALS

Use this page when tracing back from other maintenance
libraries to understand the condition that resulted in a given
exit point and to locate the line in this Maintenance

Information

Manual (MIM).

To find the field-replaceable unit (FRU) table for a symptom
code, use the maintenance device (MD) symptom analysis

option.

Exit

Exit Condition

Page

SC 2004 (Sync In Check). Transfer error sense
(XES) register bit 5 is on, indicating that +Sync In
was detected after the byte count had gone to
zero.

SC 2004
FRU Table

SC 2020 (DDC Interface Check). Transfer error
sense (XES) register bit 2 is on, indicating that a
Data Bus In (DBI) parity error or that +Sync In was
detected after the byte count had gone to zero.

SC 2020
FRU Table

SC 2080 (Data Overrun). Transfer error sense

(XES) register bit O is on, indicating that:

e Data bus out (DBO) registers are not full prior
to receiving +Sync In

o Need Data is inactive with Take Data

e Data Ready is inactive with Data Taken

SC 2080
FRU Table

SC 2008, 2810, 2830, 28CC, or 292A Request
Device Checkout

SC XXXX, FRU Table

Drive Symptom codes of 1XXX, 4XXX, 5XXX,
BXXX, 7XXX, 8XXX, 9XXX or OF00 and byte O
indicates device failures were reported by the 3880
control unit.

START-11 or use
MD option 1 or 4

The 3880 does not sense a power sequence
complete signal from the device.

Power Map

The device diagnostic routine D3 finds an error.
The CTL-1 internal wrap runs without errors when
the wrap is performed at the 3880 tailgate and at
the device end of the tag/bus signal cable. The CE
exits with routine D3 error bytes.

MD MAP

The device diagnostic routine CO finds an error.
The CTL-1 internal wrap runs without errors.
Routine D3 runs without errors.

MD MAP

The device diagnostic routine D3 finds an error.
The error indicates that the device controller is
failing. The other CTL-I tests are not run.

MD MAP

10

The device diagnostic tests were run at the request
of the device maintenance package and no errors
were found. Return to the device maintenance
package and continue testing.

MD MAP

3880
MIM
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ABBREVIATIONS IN THIS SECTION

CDS configuration data set

cP control print (OLTSEP, OLTEP)

CsSw channel status word

DOS disk operating system

EL error loop

ELn error loop n

EL (1) error loop (l-indefinite)

EOB end of block

EP error print

FE first error communication (OLTSEP, OLTEP)
ID identifier

IML initial microcode load

1/0 input/output

JCL job control language

MD maintenance device

Mi manual intervention

NCP no control print

NEL no error loop

NEP no error print

NFE no first error communication (OLTSEP, OLTEP)
NMI no manual intervention

NP no print

NPP no parallel print

NRE no remote FE control (OLTSEP, OLTEP)
NSI no spurious interrupt

NTL no test loop

OLT online test

OLTEP online test executive program
OLTSEP  online test standalone executive program
0s operating system

PPn parallel print n

PR print

RE remote FE control (OLTSEP, OLTEP)
RET return (OLTSEP, OLTEP)

RETAIN remote technical assistance network
SC storage control

S| spurious interrupt

TLn test loop n

uUcw unit command word

VM virtual machine

VS virtual storage
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ONLINE TESTS

There are three 3880 online tests (OLTs):

* T3880A - Channel interface OLT 1

e T3880B - Channel interface OLT 2

e T3880C - Trace dump OLT

T3880A, T3880B, and T3880C are described in detail on

Configuration Data Set Card For Each Device

A configuration data set (CDS) card must be prepared for
each device attached to a storage director within a 3880.
(See CDS Guide, Order No. D99-CDSGA.) Each device CDS
card must be punched as follows:

PROG-40. Card Punch Meaning
Column
OLT PREREQUISITES
1 Blank Not used
The following prerequisites are needed to run the 3880 2to 4 cDS Configuration data set
online tests:
5t09 Blank Not used
¢ Configuration data set (CDS) cards for each device and ] -
for each storage director 10to 17 | XXXXXXXX Device address (right justified)
«  Control program 18to 19 |XX Model code (device dependent)
e Attached device 20to 21 |02 Feature code
e Error-free channel interface (CHL-1) wrap diagnostic, 221023 |20 (or 21) Clasfs code (21 for fixed block
. devices)
routine 73
241025 |09 3333/3330 Model 1, 2, or 3
0A 3340/3344
0D 3330 Model 11
0B 3350
02 3370
oC 3375
OE 3380
26 to 29 |Blank Not used
30to 31 |04 Two-channel switch feature
(flags)
40 Shared by more than one string or
by more than one channel.
44 Shared two-channel switch
32 to 35 |Blank Not used
36 to 37 (XX A suffix identifying the storage
director through which this device is
addressed. This field must match
card columns 42 and 43 on the
3880 CDS card that identifies the
3880 through which this device is
addressed. The person running
OLTs selects the suffix.
38 / A slash indicates the end of the CDS
entry.
3880 AMO001 | 8498061 See EC 450906 | 450907 | 450908
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Configuration Data Set Card For Each
Storage Director

A configuration data set (CDS) card must also be prepared
for each storage director within a 3880. (See CDS Guide,
Order No. D99-CDSGA.) Each 3880 CDS card must be
punched as follows:

Card Punch Meaning

Column

1 Blank Not used

2to4 CDS Configuration data set

5 to 29 Blank Not used

30 (flag) 4 Shared by another system.

Blank Not shared by another system.

31 (flag) 8 A symbolic indication of the CDS
prefix and suffix.

32 to 35 |Blank Not used

36 to 41 CuU3880 CDS name prefix

42 t0 43 |XX CDS name suffix. This field must
match card columns 36 and 37 on
all device CDS cards that identify
devices addressed through this
storage director. The person running
OLTs selects the suffix.

44 to 71 Addresses of the devices addressed

through this storage director are
punched in these card columns. The
address of each channel interface is
also punched. These address fields
are called device address extent
blocks.

Note: One or several devices
addressed by this storage director
may be shared by another system.

If so, do not punch the other system
addresses for these devices in these
card columns.

The following is the format for
columns 44 through 71:

D{ 040130
——

* **

* Two card columns indicating,
in hexadecimal, the number of

consecutive device addresses
defined by this device address

s £

onune Tests  PROG-5

\/ -w —

Four card columns indicating,
in hexadecimal, the first device
address defined by this block.
(01 = channel, 3 = storage
director, O = physical device).
The format is repeated for
each block of contiguous
device addresses.
The preceding format example
indicates that there are four
consecutive device addresses
starting at address 130,
therefore indicating addresses
130 through 133.
An even number of blank card
columns (for example, O, 2, and 4)
may be used to separate device
address extent blocks.

32,0rany |/ A slash must be on the card
even containing the last device address
column extent block for the storage director.
followin
9 Note: When there are more device

the last .

) addresses than can be punched in
device

card columns 44 through 71, a

address, . .
excent continuation card must follow the

P CDS card. In this case, a continua-
columns "
72-80 tion character selected by the person

running the OLTs must be punched
in column 72. See section 3 of CDS
Guide, Order No. D99-CDSGA, for
the continuation card format.

Control Program

Depending upon the operating system, one of the following
control programs is needed to run the 3880 online tests:

OLTSEP Online Test Standalone Executive
Program

VM/OLTSEP Virtual Machine/Online Test Standalone
Executive Program

OS/OLTEP Operating System/Online Test Executive
Program

DOS/OLTEP Disk Operating System/Online Test

Executive Program

0OS/VS1 OLTEP Operating System/Virtual Storage 1
Online Test Executive Program

0S/VS2 OLTEP Operating System/Virtual Storage 2
Online Test Executive Program

onune Tests  PROG-5
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OLTSEP SUMMARY

The OLTSEP summary assumes that the user understands
the detailed OLTSEP procedure in the OLTSEP Users Guide,
Order No. D99-SEPDT. See also appendix B in S/370
Diagnostic Reference Summary, SY25-0512, for a
bibliography of OLTSEP manuals.

LOAD OLTSEP

1. Install the OLTSEP tape, punched cards, or disk pack.
2. Enter the unit address.
3. Press the Load pushbutton.

OLTSEP causes the following printout:

XX SEP188D ENTER DATE ( AND TIME ) 'MM/DD/YY,
HH/MM/SS'
XX contains 01, 04, or some other two-digit reply identifier.

START OLTSEP

1. Reply as follows to the preceding printout by entering
the actual month/day/year, hour/minute/second:

r XX, "MM/DD/YY, HH/MM/SS"
XX contains the same two-digit reply identifier as
indicated under Load OLTSEP.

Note: When the level of the OLTSEP being used is 10 or
higher or when running under VM, any reply can be
entered without the r XX, the comma, and the single
quotes. Therefore, the reply can be entered as:

MM/DD/YY, HH/MM/SS

2. OLTSEP causes the following printout in which
V=version, L=level, and XX.Y=version.level number:

SEP392I OLT LOAD ADDRESS is XXXXXX HEX .

SEP102I OLTS runningV/L=XX.Y

SEP107I OPTIONS ARENTL,NEL, EP,CP,NPP, PR,
FE,NMI, SI, NRE

01 SEP105D ENTERDEV/TEST/OPT/

3. When OLTs must be run from punched cards, the
reader device must be varied from tape or disk to card.
To do this, reply as follows to the preceding printout:

r 01, 'VARY RDR=XXX'
XXX contains the address of the card reader.

4. OLTSEP causes the following printout in reply to step
3:
SEP2191I VARY COMPLETE
01 SEP105D ENTERDEV/TEST/OPT/

5. If remote technical assistance network (RETAIN) is to
be used, reply as follows to the preceding printout:

r 01, 'RET'

6. OLTSEP causes the following printout in reply to step
5:

*RETAIN/370READY
01 SEP105D ENTERDEV/TEST/OPT/

SELECT AND RUN AN OLT

An OLT can be selected and run with or without specific
routines.

With Specific Routines

The OLT, selected and run with specific routines, can be run
with or without specific options.

WITH SPECIFIC OPTIONS

Reply as follows to the printout in step 2, step 4, or step 6
under Start OLTSEP:

r 01, 'XXX/T3880Y,%/MI,RE/"

The Xs contain the address of any device connected to the
storage director to be tested. The Y contains the 3880 OLT
identifier (ID) A, B, or C. The Z contains the routine to be
run. See PROG-40 for a description of all 3880 OLT IDs and
OLT routines.

MI,RE indicates that the Ml and RE options are run instead
of NMI and NRE. The following list contains all the options,
their mnemonics, and indicates the default options. All
default options are run when no specific option is indicated.

Option Mnemonic Default
Error loop EL

Error loop (l-indefinite) EL (1)

Error loop n ELn

No error loop NEL X
Testloop n TLn

No test loop NTL X

Note: Options followed by the letter n run as often as
indicated by the person running the OLTs.

The error loop option runs 16 times. The error loop (1) option
runs indefinitely or until stopped by the person running the
OLTs.

3880 AMO0010 8498062 450900
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Option Mnemonic Default
Control print CP X
No control print NCP

Error print EP X
No error print NEP

First error communication FE X
No first error communication NFE

Manual intervention Ml

No manual intervention NMI X
Parallel print n PPn

No parallel print NPP X
Print PR X
No print NP

Remote FE control RE

No remote FE control NRE X
Spurious interrupt Sl X
No spurious interrupt NSI

Note: Except where indicated by the letter n, all positive
options run once.

The remote FE control (RE) option runs only when the remote
technical assistance network (RETAIN) is active. To activate
RETAIN, see step 5.

The options indicated by an X in the default column run
when no specific option is specified.

Note: Once an OLT is selected, OLTSEP checks for the type
of pack mounted on the selected device. If a CE pack is not
mounted, OLTSEP causes the following printout:

CEPACKNOTON XXX.
REPLYBTOBYPASS, RTORETRY, P TOPROCEED
XXX contains the device address.

Since the 3880 OLTs do not read or write on DASD, reply
with P.

If a CE pack is mounted, OLTSEP does not cause the
previous printout.

If the label on a mounted pack cannot be read, OLTSEP
causes the following printout:

UNREADABLE LABEL ON XXX
REPLY BTOBYPASS, RTORETRY, PTOPROCEED

XXX contains the selected device address.

Since the 3880 OLTs do not read or write on DASD, reply
with P.

See OLTSEP Users Guide, Order No. D99-SEPDT for details
concerning the options.

otsersummary  PROG-10

WITHOUT SPECIFIC OPTIONS

Reply as follows to the printout in step 2, step 4, or step 6
under Start OLTSEP:

r 01, 'XXX/T3880Y,%Z//"

The Xs contain the address of any device connected to the
storage director to be tested. The Y contains the 3880 OLT
identifier (ID) A, B, or C. The Z contains the routine to be
run. The options (indicated in the default column under With
Specific Options) are run. All routines contained in the OLT
are run. See PROG-40 for a description of all 3880 OLT IDs
and OLT routines.

Without Specific Routines

The OLT, selected and run without specific routines, can be
run with or without specific options.

WITH SPECIFIC OPTIONS

Reply as follows to the printout in step 2, step 4, or step 6
under Start OLTSEP:

r 01, 'XXX/T3880Y/MI,RE/"'

The Xs contain the address of any device connected to the
storage director to be tested. The Y contains the 3880 OLT
identifier (ID) A, B or C. See PROG-40 for a description of
all 3880 OLT IDs and OLT routines.

MI,RE indicates that the MI and RE options are run instead
of NMI and NRE. For other options, see With Specific
Options under With Specific Routines.

WITHOUT SPECIFIC OPTIONS
Reply as follows to the printouts under Start OLTSEP:

r 01, 'XXX/T3880Y//"'

The Xs contain the address of any device connected to the
storage control to be tested. The Y contains the 3880 OLT
identifier (ID) A, B or C. See PROG-40 for a description of
all 3880 OLT IDs and OLT routines.

outsersummary  PROG-10



OLTSEP SUMMARY

STOP A RUN

1. Press the Request key to stop a run.
2. OLTSEP causes the following printout:

SEP107I OPTIONSARE
01 SEP105D ENTERDEV/TEST/OPT/

After stopping a run, perform one of the following:
e Continue the OLT

e Restart the OLT

e Start another OLT

e Cancel the OLT

Continue the OLT

Continue the OLT in one of the following ways:
e Press the end-of-block (EOB) key
e Enterr01,'///'

Restart the OLT

To restart the OLT, reply as follows to the printout in step 2
under Stop A Run:

r 01, '/3880Y//"

The Y contains the 3880 OLT identifier (ID) A, B, and C. See
PROG-40 for a description of all 3880 OLT IDs.

Start Another OLT
1. Cancel the OLT by replying as follows to the printout in
step 2 under Stop A Run:
r 01, 'cancel'’

2. Select and run another OLT as described on PROG-10
under Select And Run An OLT.

Cancel the OLT

To cancel the OLT, reply as follows to the printout in step 2
under Stop A Run:
r 01, 'cancel'

See OLTSEP Users Guide, Order No. D99-SEPDT, for details
on how to stop a run.
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VM/OLTSEP SUMMARY

The VM /OLTSEP summary assumes that the user
understands the VM /OLTSEP load procedure in the IBM
Virtual Machine Facility/370: OLTSEP and Error Recording
Guide, Order No. GC20-1809. See also appendix Bin S/370
Diagnostic Reference Summary, Order No. SY25-0512, for a
bibliography of OLTSEP manuals.

LOAD VM/OLTSEP
1. Mount the OLTSEP pack.
2. Request the operator attach the OLTSEP pack to the

CE virtual machine (VM). This defines the CE pack
virtual address.

Request the operator attach to the CE virtual machine
any device connected to the storage director to be
tested.

Enter:
IPL XXX

The Xs contain the address at which the OLTSEP pack
was attached in step 2.

Start and stop are the same as indicated for OLTSEP on

PROG-10.
3880 AMO0020 8498063 450900
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OS/OLTEP SUMMARY

The OS/OLTEP summary assumes that the user
understands the detailed OS/OLTEP procedure in the IBM
System/360 Operating System, Online Test Executive
Program, Order No. GC28-6650. See also appendix B in
S/370 Diagnostic Reference Summary, SY25-0512, for a
bibliography of OLTEP manuals.

LOAD OS/OLTEP
0S/OLTEP is resident within the operating system.

START OS/OLTEP

Note: Before starting OS /OLTEP, get the operator to vary
offline the devices connected to the storage director to be
tested.

1. Enter the following:

SOLTEP

The S causes OS/OLTEP to start when a system
contains a reader procedure. When a system does not
contain a reader procedure, job control language (JCL)
cards must be prepared to execute the program
IFDOLT. OS/OLTEP is a part of IFDOLT.

2. OS/OLTEP causes the following printout:
IFD 102I OLTS RUNNING

Starting at this point, and throughout the running of
OS/OLTEP, various messages may be generated. See
IBM System/360 Operating System, Online Test
Executive Program, Order No. GC28-6650 for
examples. See also appendix B in S/370 Diagnostic
Reference Summary, SY25-0512, for a bibliography of
OLTEP manuals. '

3. OS/OLTEP causes the following printout:
01IFD105DENTER-DEV/TEST/OPT/

4. |If RETAIN is to be used, reply as follows to the
preceding printout:

r 01, 'REI"'
5. OS/OLTEP causes the following printout:

01 '*RETAIN/370READY'
01 SEP105D ENTER - DEV/TEST/OPT/

SELECT AND RUN OLT

An OLT can be selected and run with or without specific
options.

With Specific Options

Reply as follows to the printout in step 3 or step 5 under
Start 0S/OLTEP:

r 01'XXX/3880Y,Z/MI,RE/"

The Xs contain the address of any device connected to the
storage director to be tested. The Y contains the 3880 OLT
identifier (ID) A, B or C. The Z contains the routine to be run.

See PROG-40 for a description of all 3880 OLT IDs and OLT
routines.

MI, RE indicates that the M| and RE options are run instead
of NMI and NRE. The following list contains all the options,
their mnemonics, and indicates the default options. All
default option run when no specific option is specified.

Option Mnemonic Default
Test loop n TLn

No test loop NTL X
Error loop EL

Error loop (l-indefinite) EL (1)

Error loop n ELn

NEL X

Note: Options followed by the letter n run as often as
indicated by the person running the OLTs.

No error loop

The error loop option runs 16 times. The error loop (1) option
runs indefinitely or until stopped by the person running the
OLTs.

Option Mnemonic Default
Error print EP X
No error print NEP

Control print cpP X
No control print NCP

Paraliel print n PPn

No parallel print NPP X
Print PR X
No print NP

First error communication FE X
No first error communication NFE

Manual intervention Ml

No manual intervention NMI X
Spurious interrupt Sl X
No spurious interrupt NSI

Remote FE control RE

No remote FE control NRE X

Note: Except where indicated by the letter n, all positive
options run once.

The remote FE control (RE) option runs only when the remote
technical assistance network (RETAIN) is active. To activate
RETAIN, see step 4 under Start OS /OLTEP.

The options indicated by an X in the default column run
when no specific option is specified.

See IBM System/360 Operating System, Online Test
Executive Program, Order No. GC28-6650 for details
concerning the options. See also appendix B in S/370
Diagnostic Reference Summary, SY25-0512, for a
bibliography of OLTEP manuals.
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Without Specific Options

Reply as follows to the printout in step 3 or step 5 under
Start OS/OLTEP:

r 01, 'XXX/3880Y//"'

The Xs contain the address of any device connected to the
storage director to be tested. The Y contains the 3880 OLT
identifier (ID) A, B, or C. The options (indicated in the
default column under With Specific Options) are run. All
routines contained in the OLT are run. See PROG-40 for a
description of all 3880 OLT IDs and OLT routines.

STOP A RUN

1. After an OLT is selected and run, OS/OLTEP causes
the following printout:

OO0 IFD 104ETOFORCE COMMUNICATIONWITH
OLTEPEXECUTIVE, ENTERANY CHARACTER.

2. To stop OS/OLTEP, reply as follows to the preceding
printout:

rO0IFD104E, 'X'
‘X’ represents any character.
3. OS/OLTEP causes the following printout:
01IFD10SDENTER DEV/TEST/OPT/
After stopping a run, perform one of the following:
¢ Continue the OLT
e Start another OLT
e Cancel the OLT
Unlike OLTSEP, the OLT cannot be restarted.

Continue the OLT

To continue the OLT, reply as follows to the printout in step
3 under How To Stop OS/OLTEP:

r01,'///"

To continue the OLT with different options, reply as follows:

r01,"'//XYz/"'
XYZ represent the different options.
For other options, see the option list under With Specific

Options.
Start Another OLT

To start another OLT, see With Specific Options or Without
Specific Options.

N
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Cancel the OLT

To cancel the current OLT, reply as follows to the printout in
step 3 under Stop A Run.

r 01, 'cancel'

The current OLT can also be cancelled by pressing the
Request key and then entering the following:

C OLTEP

See IBM System/360 Operating System, Online Test
Executive Program, Order No. GC28-6650 for details on how
to stop OS/OLTEP. See also appendix B in S$/370
Diagnostic Reference Summary, SY25-0512, for a
bibliography of OLTEP manuals.
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DOS/OLTEP SUMMARY

The DOS/OLTEP summary assumes that the user
understands the detailed DOS/OLTEP procedure in Systems
DOS/VS OLTEP, Order No. GC33-5383. See also appendix
B in S/370 Diagnostic Reference Summary, SY25-0512, for
a bibliography of OLTEP manuals.

LOAD DOS/OLTEP
DOS/OLTEP is resident in the operating system.

START DOS/OLTEP

Before starting DOS/OLTEP, the job control language (JCL)
must be entered using punched cards or the system console.
See Systems DOS/VS OLTEP, Order No. GC33-5383, for
details concerning the entering of the JCL.

1. After the JCL is entered, DOS/OLTEP causes the
following printout:

E102I OLTSRUNNING

E102I OPTIONSARENTL, NEL, EP, CP, NPP, PR,
FE, NMI, ST, NRE

01E105D ENTERDEV/TEST/OPT/

2. If RETAIN is to be used, reply as follows to the
preceding printout:

r 01, 'RET'
3. DOS/OLTEP causes the following printout:

01 '*RETAIN/370READY'
01 SEP105DENTERDEV/TEST/OPT/

SELECT AND RUN AN OLT

An OLT can be selected and run with or without specific
options.

With Specific Options

Reply as follows to the printout in step 1 or step 3 under
Start DOS/OLTEP:

01'XXX/3880Y,Z/MI.RE/"'

The Xs contain the address of the device to be tested. The Y
contains the 3880 OLT identifier (ID) A, Bor C. The Z
contains the routine to be run. See PROG-40 for a
description of all 3880 OLT IDs and OLT routines.

MI, RE indicates that the Ml and RE options are run instead
of NMI and NRE. The following list contains all the options,
their mnemonics, and indicates the default options. All
default options run when no specific option is specified.

Option Mnemonic Defauit
Test loop n TLn

No test loop NTL X
Error loop EL

Error loop (l-indefinite) EL (1)

Error loop n ELn

No error loop NEL X

Note: Options followed by the letter n run as often as
indicated by the person running the OLTs.

The error loop option runs 16 times. The error loop (I)
options run indefinitely or until stopped by the person running

the OLTs.

Option Mnemonic Default
Error print EP X
No error print NEP

Control print CP X
No control print NCP

Parallel print n PPn

No parallel print NPP X
Print PR X
No Print NP

First error communication FE X
No first error communication NFE

Manual intervention Ml

No manual intervention NMI X
Spurious interrupt Si X
No spurious interrupt NSI

Remote FE control RE

No remote FE control NRE X

Note: Except where indicated by the letter n, all positive
options run once.

The remote FE control (RE) option runs only when the remote
technical assistance network (RETAIN) is active. To activate
RETAIN, see step 2 under Start DOS/OLTEP.

The options indicated by an X in the default column run
when no particular option is specified. See IBM
System/360 Operating System, Online Test Executive
Program, Order No. GC28-6650, for details concerning the
options. See also appendix B in S/370 Diagnostic Reference
Summary, SY25-0512, for a bibliography of OLTEP manuals.

3880
MiM

AMO0030
Side 1 of 2

8498064
Part No.

450900
13Jul79

© Copyright IBM Corporation 1979

Without Specific Options

Reply as follows to the printout in step 1 or step 3 under
Start DOS/OLTEP:

r 01, "XXX/3880Y//"'

The Xs contain the address of the device to be tested. The Y
contains the 3880 OLT identifier (ID) A, B or C. The options
(indicated in the default column under With Specific
Options) are run. All routines contained in the OLT are run.
See PROG-40 for a description of all 3880 OLT IDs and OLT
routines.

STOP A RUN

1. To stop DOS/OLTEP, press the Interrupt pushbutton
on the operator panel of the system.

2. DOS/OLTEP, causes the following printout:
01E105D ENTER - DEV/TEST/OPT/

3. Reply to the preceding printout as follows:
r 01 'cancel"'.
This cancels DOS/OLTEP.

DOS/OLTEP SUMMARY

DOS/OLTEP SUMMARY

PROG-30

PROG-30



\

0S/VS1 OLTEP, 0S/VS2 OLTEP SUMMARY

ns/vs1 OLTEP, 0s/vs2 oLTer summary  PROG-35

The operating system/virtual storage online test executive
program (0OS/VS1 OLTEP) and OS/VS2 OLTEP are resident
in the operating system.

Load, start, and stop are the same as indicated for
OS/OLTEP on PROG-25.

3880 AMO0030 8498064 450900
MIM Side 2 of 2 Part No. 13Jul79
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OLT DESCRIPTIONS

T3880A CHANNEL INTERFACE OLT 1

The T3880A channel interface OLT 1 provides a quick
verification of the correct operation of the channel interface.

Before running the T3880A channel interface OLT, the
channel interface wrap microdiagnostic must run error
free.

The T3880A OLT contains four routines.

Routine 1

Routine 1 verifies that the storage director can execute a
Sense I/0 command and a chained Sense 1/0 command.
The data received from the addressed storage director during
the chained Sense I/0 command is validated for correct data
transfer.

Routine 2

Routine 2 verifies that the storage director can execute both
a chained and an unchained Read and Reset Buffered Log
command.

The log data received from the addressed storage director
during the chained Read and Reset Buffered Log command is
validated for correct data transfer.

The log data received from the addressed storage director
during the unchained Read and Reset Buffered Log command
is printed.

Routine 3

Routine 3 issues a Recalibrate channel command word
(CCW) which ends with a seek complete. After the seek
complete, the storage director initiates a selection sequence.
Routine 3 verifies that the storage director can initiate a
selection sequence, and that the selection sequence operates
correctly.

SCOPE LOOPS

The Diagnostic Code Manual (DCM) contains sequence
charts used for scope looping only during routines 1 and 3 of
the T3880A OLT. To initiate the scope loop, specify the
EL(l) option when selecting the OLT.

The following examples show how to initiate a scope loop
for routines 1 and 3 of the T3880A OLT:

XXX/T3880A,1/EL(I),YY, 22/
XXX/T3880A,3/EL(I),YY, 2%/

The Xs contain the address of any device connected to the
storage director to be tested. YY, ZZ indicate other options
which may be specified.

Routine 4

Routine 4 verifies that the channel Enable/Disable switch for
the addressed storage director is operating correctly. This is
done by issuing a Sense |/O command and then checking for
a correct symptom code and channel status word (CSW).

T3880B CHANNEL INTERFACE OLT 2

The T3880B channel interface OLT 2 is an extension of the
T3880A channel interface OLT 1. T3880B and support
routine 75, the functional diagnostic, run concurrently under
online test stand alone executive program (OLTSEP).
Routine 75 is initiated from the maintenance device (MD)
before running T3880B. Support routine 75 replaces the
functional microcode in the storage director and processes
special diagnostic CCWs issued by T38808B.

Before running T3880B, T3880A must run error free.

Note: After running OLT T3880B and routine 75, perform
an IML operation in the 3880 storage director when running
under support mode.

T3880B OLT Restrictions
T3880B OLT has the following restrictions:

* Equated device addresses cannot be used when
executing this OLT. All device addresses used must be
defined by a configuration data set (CDS) entry. See
PROG-5 for CDS card preparation.

e The CPU that executes the OLT should not be in the hard
stop mode.

* Routine 3 does not execute when running OLTSEP under
virtual machine (VM).

The T3880B OLT contains three routines.

Routine 1

Routine 1 verifies that the mark-in circuits and the retry
CCW are operating correctly. This is done by support
routine 75, the functional diagnostic, causing the storage
director to activate Mark In. Mark In causes the channel to
retry the CCW. The retry CCW causes support routine 75 to
send a data byte 'DA' to the system. When routine 2
detects 'DA"', the retry CCW is successful.

Routine 2

Routine 2 verifies that the unit command word (UCW) plug
is plugged unshared.

3880 AMO0040 | 8498065 450900 450901
MIM Side 1 of 1| Part No. 13Jul79 | 14Sep79

450903 | 450906
25Jan80 | 15Aug80
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Routine 3

Routine 3 verifies that the disconnect-in circuits and the
selective reset circuits in the storage director are operating
correctly. This is done by support routine 75, the functional
diagnostic, forcing a check 1 condition. This causes the
storage director to activate Disconnect In, to which the
channel responds by initiating a selective reset sequence.
Initiating the selective reset sequence causes the storage
director to reset.

T3880C TRACE DUMP OLT

The T3880C trace dump OLT reads, formats, and prints
functional microcode trace data collected in the storage
director. The printed trace dump can be either formatted or
unformatted. The following information is printed in the
order shown:

¢ Dynamic trace data (formatted)
-Module identifiers (IDs)
-Channel and storage director address
-Channel commands
-Status

e State save data (formatted)
-Trace/save identifiers (IDs)
-External registers
-Internal registers
-Maintenance connection trace data
-Variable information tables and control blocks
-Microcode EC and part numbers

¢ Hexadecimal dump (unformatted)

Before running this OLT, the trace should have been initiated,
and then ended. Use the maintenance device option 8 for
initiating and ending trace.

If the trace was not initiated, or if the trace did not end
correctly, the T3880C trace dump OLT receives a condition
code 1 and a unit exception in the channel status word
(CSW).

OLT DESCRIPTIONS

OLT DESCRIPTIONS

PROG-40

PROG-40



3880 OLT ERROR MESSAGES 3880 oLT ERROR MEssages PROG-50
Section ID zzf:,r;ce Error Messages And Console Communications Diagnostic Information CE Action
3880A Any Error code is-xx An unexpected error occurred, resulting in a unit check. A See the CE action on PROG-51 through 80 for the message
or Sense (' C4') command successfully read the symptom that this message follows.
38808 code.
3880A 001 *WAIT TIMEOUT The ending status was not received within 1 second after the 1. Check following messages for additional details.
or ERROR=aacd ROUTINE-rr PASS-pp start of an input/output (I/0) operation. 2. Go to the cable swap procedure on CARR-230.
3880B XPTDCC—Xoeoe
°
°
°
accd = Unit address entered in reply to the DEV/TEST/OPT/
printout
aa = channel
¢ = storage director
d = device {not addressed)
rr = OLT routine (test) number.
- 00 = OLT initialization
FF = OLT termination or cleanup
See routine (test) description on PROG-40.
pp= Routines 01-0C are run 255 times unless the EXT=option
is used. This count indicates if a failure is solid (PASS-01)
or intermittent. This count is not present if the error does
not occur in routines 01-0C, or if the EXT=1 or options are no
used.
3880A 002 *CU CDS SUFFIXNOT INCDS ENTRY FOR UNIT-XXXX The 3880 suffix in card columns 36 and 37 is wrong on the Correct the 3880 suffix on the CDS card for unit xxxx. See
or configuration data set (CDS) card for unit xxxx. PROG-5 under Configuration Data Set Card for Each Device.
3880B
3880A 003 *UNITADDRESSES NOT INCDS ENTRY CU3880XX The CU3880 prefix in card columns 36 to 41 is wrong on the Correct the CU3880 prefix on the CDS card for the 3880.
or CDS card for the 3880. See PROG-5 under Configuration Data Set Card for Each
3880B Storage Director.
3880A 004 *TOOMANY UNITADDRESSES INCDS ENTRY CU3880XX One of the following conditions has been detected:
33&03 e More than 32 unit addresses were specified in a unit
address block.
e More than 128 unit addresses were specified in the CDS
entry.
3880 AMO0050 | 8498066 450900 450901 450903 -
MIM Side 10f2 |  Part No. 13Jul79 | 14Sep79 | 25Jan80 /-25-0
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3880 OLT ERROR MESSAGES

3880 oLT ERROR Messaces PROG-51

Section ID | Reference Error Messages And Console Communications Diagnostic Information CE Action
Number
3880B 005 WARNING - SYSTEMVOLUMES MUST BE ACCESSIBLE Format 1 (DOS-OLTEP/Unshared CU) 1. Except for the ASSGN-designated unit used at OLTEP
gglz‘gg%% Sazlig[)‘ SgégggESTED Packs required fgr the operation of DOS must not be mEgt-I;)EeR;_)gE\e/d/ ;I;‘Egg L/lg:s-gi/gn::jn :‘,):]};?ﬁt(:)r:t: s|ilf|tgegh e
ASSGN' ED TO OLTEP PARTITION mounted on a drive attached to the storage director to be DVCDN command
tested. Subsequent actions block DOS access to all )
XES)I(?( iﬁgrﬁ?ws ACCESSIBLEBY THIS SYSTEMAND SD indicated units. 2. If action 1 is successful, reply p.
ENTER P TO PROCEED, C TO CANCEL 3. IJ :clctign 1is I51(;\:;ccgssf:_:fl, reply ci'PlTofn(j)nL‘tl'tgsE It’es’(" o
ring down and perform an [o} wit|
Sge rteofe;zr:jcz n:r(:t;ez g)Ol for explanation of storage anoﬁ,e, storage direct':)r.
irector addres. cd).
38808 005 WARNING - SYSTEMVOLUMES MUST BEACCESSIBLE Format 2 (OLTSEP/Shared CU) 1. If a sharing system is using OS, use the Vary command
gg?gg%ft SD Ngl)‘ ﬁggg%’éESTED See format 1 above. to place the indicated units in an offline status on the
aac system.
ASSGN'EDTO THEOLTEP PARTITIONAND BEEITHER If packs required for the operation of a sharing system are £ a shari . .
VARTEDOFFLINE ( OS ) OR PHYSICALLY UNASSIGNED accessible only through the storage director under test, 2. If a sharing SY?te"‘ s using DOS, use the DVCDN
(DOS DVCDN ) either of those packs must be moved to another subsystem, command to place the indicated physical units in an
INALL SYSTEMS SHARING THIS SD or that system must be brought down in order to be tested. unassigned condition.
UNITADDRESSES ACCESSIBLEBY THIS SYSTEM 3. If actions 1 and/or 2 are successfully completed, reply
AND SD p. If unsuccessful, reply c.
XXXXXXXX o oo . . . .
ENTER P TO PROCEED, C TO CANCEL ;\Id(;tr: s ;S::;:onrgt: g;s;e‘rjr; ir(:';asy use different storage director
See reference number 001 for explanation of storage
director address (aacd).
3880B 006 ENABLE THE SD ( aacd ) CHANNEL INTERFACE TOBE 1. Enable the storage director (aacd) channel interface to
TESTED be tested (3880 operator panel).
ENTER P TO PROCEED, CTO CANCEL ] 2. The storage directc_>r/ channel interfaces not being
See reference number 001 for explanation of storage tested should be disabled at the operator panel.
director address (aacd).
3880 AMO0050 | 8498066 450900 450901 450903
MiM Side 2 of 2 Part No. 13Jul79 | 14Sep79 | 25Jan80 (~-%-0
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3880 OLT ERROR MESSAGES 3880 LT ERROR MEssAGes PROG-52
Section ID| Reference Error Messages And Console Communications Diagnostic Information CE Action
Number
3880B 007 * ERROR, ROUTINE 75OR SDNOT READY While attempting to determine if support routine 75 has 1. Check subsequent reference number 007 messages for
CONTROLUNIT-aacd ROUTINE-00 been executed, an immediate control command received additional details of this error.
XPTDCC-1 XPTD STATUS-2C00 unexpected results. 2. Ensure that all actions required by reference number
RCVDCC-x»« The storage director diagnostic presents channel end, device 006 messages were completed.
i end, and unit check status to all commands unless a 3. Reload routine 75. See START-110 in the MIM.
: diagnostic command is received.
See reference number 001 for explanation of storage director
address (aacd).
3880B 017 RTN-xx BYPASSED. OLSTEP CNTRLMODE REQD Either the OLT is running under an operating system OLTEP | If this routine must be run, bring down the operating system
(OS or DOS), or the OLT is running under a stand-alone and perform an IPL of OLTSEP through another control unit.
OLTEP (OLTSEP), but control mode is not available. Otherwise, no action is required.
Routine (xx) is skipped. The OLT proceeds to the next
routine.
3880B 021 * ERROR DURING DISCONNECT-IN TAG TEST Expected condition code or initial status was not received in Go to the cable swap procedure on CARR-230.
CONTROL UNIT-aacd ROUTINE-03 PASS-pp response to a ' CF' command.
XPTDCC-1 XPTD STATUS-0CO00
RCVDCC-X e o«
See reference number 001 for explanation of storage director
address, routine, number, and pass count.
3880B 032 OLT TERMINATED SUCCESSFULLY The test ended without detecting any errors. Return to the MD.
3880 AMO0052 | 8498493 450901 450903
MIM Sido 1 of 2 | Part No. 14Sep79 | 25Jan80 /-§-0
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3880 OLT ERROR MESSAGES 3880 oLT ERROR Messages  PROG-53
Section ID | Reference Error Messages And Console Communications Diagnostic Information CE Action
Number
38808 024 * ERROR DURING MARK-IN TAG TEST Format 1
CONTROL UNIT-aacd ROUTINE-01PASS-pp . - ) )
XPTD CC-0 XPTD STATUS-0C00 Expected condition code (initial status or ending status) was 1. Suspect Mark-In tag line.
RCVDCC-X oo not received in response to a 'C2' command. 2. Perform reference number 001 CE action.
See reference number 001 for explanation of storage director
address, routine number, and pass count.
3880B 024 * ERROR DURING MARK-IN TAG TEST Format 2 .
CONTROLUNIT-aacd ROUTINE-01PASS-pp . . 1. Suspect Mark-In tag line.
XPTDDATA-DA Storage director retry is transparent to the processor. The 2. Perform reference number 001 CE action.
RCVD DATA- XX storage director diagnostic signals the OLT on every other
. 'C2' command with 'DA' data when storage director retry
. was successfully performed.
See reference number 001 for explanation of storage director
address, routine number, and pass count.
3880B 025 * ERROR DURING CHANNEL UNSHARED UCWTEST Format 1
CONTROLUNIT-aacd ROUTINE-02PASS-pp .
XPTD CC-1 XPTD STATUS-0800 Command ' CB_' was |ssu9d to cause posting of Channel 1. Ignore this message if channel UCW for device under
RCVDCC-Xe o« End status. This test verifies unshared (block multiplex) test is plugged for shared (not block multiplex)
. channel operation. operation.
. 2. Check channel UCWs for correct unshared plugging
. for each device on this storage director if unshared
See reference number 001 for explanation of storage director (block multiplex) operation is failing.
address, routine number, and pass count.
38808 025 * ERROR DURING CHANNEL UNSHARED UCW TEST Format 2
CONTROLUNIT-aacd ROUTINE-02 PASS-pp . . .
XPTD CC—1 XPTD STATUS-0C00 XPTD STATUS-0400 Command 'DB"' was issued while Device End status was 1. |gno_re this message if channel UCW for t:.levnce under
RCVD CC-x still outstanding for the previous 'CB' command. test |st.plugged for shared (not block multiplex)
. . operation.
gssrreesfserre::gnr;u::lbrszgo ;nfc;) rp::;, l:gta"t‘lton of storage director 2. Check channel UCWs for correct unshared plugging
! ! ’ for each device on this storage director if unshared
(block multiplex) operation is failing.
3880 AMO0052 | 8498493 450901 450903
MM Side 2 of 2 Part No. 14Sep79 | 25Jan80 /-§-0
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3880 OLT ERROR MESSAGES

PROG-55

3880 OLT ERROR MESSAGES

Section | Reference Error Messages And Console Communications Diagnostic Information CE Action
ID Number
3880A 069 T3880ACANNOT RUNONUNIT-XXXX. Unit address xxxx, entered in reply to the ENTER-DEV/ 1. Ensure that the specified unit address is correct.
- TEST, i i i i .
382;03 UNSUPPORTEDDEV TYPE-tt ST/OPT/printout, is assigned to device type tt 2. If the correct unit address is used, change the CDS entry for
Supported device types include the following: unit Xxxx.
Type Device See PROG-5 under Configuration Data Set Card for Each Device.
09 3333/3330 Model 1, 2, or 3
OD 3330 Model 11
OA 3340/44
02 3370
OB 3350
0C 3375
OE 3380
3880A 070 ENABLE CHANNEL SELECTED ON SD None 1. See the operator panel on PWR-74 for the location of the
REPLY ANY CHARACTER WHEN DONE Enable/Disable switch.
2. Place the selected Enable/Disable switch in the Enable
position.
3. Reply with ary character.
3880A 071 DISABLE CHANNEL SELECTEDON SD None 1. See the operator panel on PWR-74 for the location of the
REPLYANY CHARACTER WHEN DONE Enable/Disable switch.
2. Place the selected Enable/Disable switch in the Disable
position.
3. Reply with any character.
3880A 072 ERROR, CHANNEL APPEARS ENABLED, SHOULD BE Received a normal status indication to a Sense |/O Verify that the Enable/Disable switch for the selected channels is in
DISABLED command. The channel seems to be enabled, but should |[the Disable position on the addressed storage director. If it is in the
SD-XXXXRTN-03 PASS-XX be disabled. Disable position, suspect the switch, cable, and associated CIF card.
XPTDCC-3 The switch and CIF card can be swapped to isolate the problem. If
*RCVDCC-X*RCVD STATUS-0C00 the problem is not corrected, go to the cable swap procedure on
CARR-230.
X=0,1,0r2
3880A 073 ERROR, CHANNEL APPEARS DISABLED, SHOULD BE Received an abnormal status indication to a Sense |/O Verify that the Enable/Disable switch for the selected channel is in
ENABLED command. The channel seems to be disabled, but should [the Enable position on the addressed storage director. If it is in the
SD-XXXXRTN-03 PASS-XX be enabled. Enable position, go to cable swap procedure on CARR-230.
XPTDCC-0XPTD STATUS-0CO00
*RCVDCC-X
X=0,1,0r2
3880 AMO0O055 | 8498494 450901 450903 450907

MiM
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3880 OLT ERROR MESSAGES 3880 OLT ERROR MEssAces PROG-60
Section ID n::i::rce Error Messages And Console Communications Diagnostic Information CE Action
3880A 074 SDBUFFERED LOGDATA-000010008000006000000000 Storage control logs have been reset. The data None
000000 displayed was not !ogged.
3880A 075 SENSE I/0COMMAND ERROR Failed to receive the expected condition code or 1. Verify that the Enable/Disable switch for the selected
SD-XXXXRTN-01PASS-01 status (0C0O0) after issuing a Sense 1/0 Command. channel is in the Enable position on the storage
XPTDCC-0 XPTD STATUS-0CO00 director.
*RCVDCC-X 2. Go to the cable swap procedure on CARR-230.
X=0,1,2,0r 3
3880A 076 READ AND RESET BUFFERED LOG COMMAND ERROR Failed to receive the expectad condition code or 1. Verify that the Enable/Disable switch for the selected
SD-XXXXRTN-01PASS-01 status (0C00) after issuing 2 Read and Reset channel is in the Enable position on the storage
XPTDCC-0 XPTD STATUS-0C0O0 Buffered Log command. director.
*RCVD CC-X 2. Go to the cable swap procedure on CARR-230.
X=1,2,0r 3
3880A 077 CHAINED SENSE I,/0 COMMAND ERROR Failed to receive the expected condition code or 1. Verify that the Enable/Disable switch for the selected
SD-XXXXRTN-01PASS-01 status (0C00) after issuing a chained Sense 1/0 channel is in the Enable position on the storage
XPTDCC-0XPTD STATUS-0CO0 command. director.
*RCVDCC-X 2. Go to the cable swap procedure on CARR-230.
X=1,2,0r 3
3880 AMO060 | 8498067 450900 450901 450903 . . /-§-0
MIM Side 1 of 2 Part No. 13Jul79 | 14Sep79 | 25Jan80 . .
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3880 OLT ERROR MESSAGES

3880 oLT ERROR Messaces PROG-65

Section ID ::f::;ce Error Messages And Console Communications Diagnostic Information CE Action
3880A 078 SENSE I/ODATARCVD ERROR The sense data received during a chained Sense 1/0 Go to the cable swap procedure on CARR-230.
command had an invalid message format or content.
3880A 079 READ AND RESET BUFFERED LOG DATARCVD ERROR The sense data received during a chained Read and Reset Go to the cable swap procedure on CARR-230.
Buffered Log command had an invalid message format or
content.
3880A 080 ENTERRTORERUNTEST, T TO TERMINATE None Enter R to run the test again. Enter T to end the test.
3880C 081 EXIODIDNOT START - JOB TERMINATED EXIO command failed during OLTSEP or OLTEP. Received a See the printer output for additional information.
non-zero return code from the EXIO macro. 2. Check for the folloiwng possible failures:
e The trace program in the storage director did not end
correctly.
¢ The attached storage control is not a 3880; it may be a
3830.
¢ Channel interface is disabled.
3. Go to the cable swap procedure on CARR-230.
3880C 082 UNSPECIFIEDI/OERROR, SEEPRINTER OUTPUT Wait I /0 command failed during OLTSEP or OLTEP. 1. See the printer output for additional information.
Received a non-zero return code from the Wait I/ O macro. . . .
2. Check for the following possible failures:
¢ The trace program in the storage director did not end
correctly.
» The attached storage control is not a 3880; it may be a
3830.
e The channel interface is disabled.
3. Go to the cable swap procedure on CARR-230.
3880 AMO060 | 8498067 450900 450901 450903 s
MIM Side 2 of 2 Part No. 13Jul79 | 14Sep79 | 25Jan80 -250
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3880 OLT ERROR MESSAGES 3gso oLT eRROR MEssaces  PROG-70
Section ID | Reference Error Messages And Console Communications Diagnostic Information CE Action
Number \
3880C 083 COND CODE 1 RCVD, POSSIBLE NO TRACE DATA Received a condition code 1. 1. See the printer output for additional information.
2. Check for the following possible failures:
e The trace program in the storage director did not
end correctly.
e The attached storage control is not a 3880; it may
be a 3830.
e Channel interface is disabled.
3. Go to the cable swap procedure on CARR-230.
3880C 084 COND CODE 2 RECVD, RETRIES EXHAUSTED Received a condition code 2. 1. See the printer output for additional information.
2. Check for the following possible failures:
e The trace program in the storage director did not
end correctly.
e The attached storage control is not a 3880; it may
be a 3830.
e Channel interface is disabled.
3. Go to the cable swap procedure on CARR-230.
3880C 085 CONDITIONCODE 3RECEIVED Received a condition code 3. 1. See the printer output for additional information.
2. Check for the following possible failures:
e The trace program in the storage director did not
end correctly.
e The attached storage control is not a 3880; it may
be a 3830.
e Channel interface is disabled.
3. Go to the cable swap procedure on CARR-230.
3880A.B 000 T3880A, BCANNOT RUNONUNIT-XxXx. None Validate CDS entries for unit/device addresses specified.
UNSUPPORTED CUORDEVICETYPE. Refer to PROG-5 regarding CDS card formats.
3880A 086 CUINITIATED SELECTION COMMAND ERROR. Failed to receive expected condition code or status (0C00) See CE action for reference number 075 (PROG-60).
after issuing a recalibrate command.
3880 AMO0070 | 8498068 450900 450901 450903
MIM Side 1 0f 2 |  Part No. 13Jul79 | 14Sep79 | 25Jan80 7~¥-0
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3880 OLT ERROR MESSAGES

3880 oLT ERROR MEssAGEs PROG-75

Section ID ng:‘n:;ce Error Messages And Console Communications Diagnostic Information CE Action
3880A 099 UNXPCTD MACRO RET CODE-xx RCVD FROM yyyyyyyy The OLT error print module yyyyyyyy indicates Restart OLTEP or OLTSEP.
338r03 an error {macro return code xx). This type of error Check the configuration data set (CDS) to ensure that
Error Print Ma is usually caused by a failure in the OLT error print it is correct for the system. See PROG-5 under
cro Return . : ; i Set Card for Each Devi
Module Code (xx) Termination module (except in the case of error print modules Configuration Data Set Card for Each Device
(yyyyyyyy) Termination Reason Code EXI0 and WAITIO). A return code of 04 means:
i a. The OLT and the OLT error print are not at
ALLOCATE 04 Module not available D compatible levels.
08 Device not in device entry list The following list indicates possible causes of b. The error print module has been removed from
(0]4 Space allocated termination codes: the OLT library.
OA Space not available D Termination c. The device is sh<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>