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About This Manual

This manual describes the machine instructions, status bytes, and other
information needed to understand system programs from the hardware
viewpoint.

Who should use this manual . ..

This reference manual is intended for persons interested in the operation and the
characteristics of the 5360 System Unit, the 5362 System Unit, and the 5364
System Unit at the machine code level. Readers should be familiar with data

processing techniques and should understand programming at the machine code
level.

What you should know . . .

Before reading this manual you should be familiar with the information in the
following IBM system publications:

e Data Communications Concepts, GC21-5169

o System Reference, SC21-9020

«  Operating Your System—5360, 5362, SC21-9452
o Operating Your System—5364, SC21-9453

«  System Problem Determination, SC21-7919 for the 5360 System Unit, SC21-
9063 for the 5362 System Unit, or SC21-9375 for the 5364 System Unit.
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If you need more information . ..

You might need some or all of the following information while using this manual.

o System Data Areas, 1.Y21-0592, provides the IOB bytes for each device and
the priority level of the error conditions.

o Program Problem Diagnosis and Diagnostic Aids, SY21-0593, tells how to
determine the cause of the problem and what to do if the problem continues.

o Communications and Systems Management Guide, SC21-8010, contains
information about the Communications and Systems Management feature,
which includes change management (DSNX support for a DSX network)
and problem management (alert support for an NCCF/NPDA network).

o Diskette General Information, GA21-9182, provides information on how to
load and operate the diskette.

o System Messages, SC21-7938, explains the messages you may see on your
display screen.

o Programming with Assembler, SC21-7908, provides additional information
about some of the machine instructions that are used with the assembler.

o 1255 Magnetic Character Reader Reference and Logic Manual, GN21-8001,

provides additional information about how to program and operate the
Magnetic Character Reader.

o X.25 Interface for Attaching IBM SNA Nodes to Packet-Switched Data
Networks-General Information Manual, GA27-3345, provides additional
information about the elements of CCITT Recommendation X.25.

o Enhanced 5250 Emulation Program User’s Guide, G570-2202, provides
information for using the IBM Personal Computer as a 5250 work station
(display and/or printer).

o 3270 Device Emulation Guide, SC21-7912, provides configuration and

operating information for BSC 3270 device emulation and SNA 3270 device
emulation.

o Scientific Macroinstructions Functions Reference Manual, SA21-9275, provides
information about scientific macroinstructions.

o Using System/36 Communications, SC21-9082, provides information about
using communications with System/36.

How this manual has changed ...

The following information has been added since the last edition of this manual:
« 9332 Disk Drive
+ 3196 Display Station
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3197 Display

3812 Printer

4210 Printer

4234 Printer

4245 Printer

Local Area Network (LAN) attachment
6157 Tape Drive

3270 Remote Attachment

Increase in main memory size

Three additional ideographic languages
Second asynchronous communications line for the 5364 System Unit

Previously omitted information and diagrams.
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Abbreviations and Acronyms

A

A

ac
ACE
ACK
ACR
ACR
ACU
adv
AID
ALC
ALI
ALT
ALl
AL2
AM
A/N
A/N/K
APA
AQE
ARR
ASCII
ASF
ATR
AZ

BC
BCC
BOR
BOT
bpi
bps
BSC

CcC

cc
CCITT
CCR

CE

CF
CGCS
CHRNX

add to register

address field

alternating current

action control element
acknowledgment

address compare register
abandon call and retry
autocall unit

advance

attention identification
add logical characters

add logical immediate
alternate

arithmetic logical 1
arithmetic logical 2
amplitude modulation
alphanumeric
alphanumeric and Katakana
all points addressable
allocation queue element
address recall register
American National Standard Code for Information Interchange
auto sheet feed

address translation register
add zoned decimal

branch on condition

block check character

beginning of read

beginning of tape

bits per inch

bits per second

binary synchronous communications

control field
completion code
cause code

Consultative Committee on International Telegraphy and Telephony

configuration control register

customer engineer

Cluster feature

coded graphic character set

cylinder, head, record length, number of records
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CLC
CLI
CMR
COD
CPI
CPGID
CPS
CRC
CRQ
Cs
CSB
CSIPL
CSP
CTF
CTS

D

dd
DBA
DBI
DBO
DCB
DCL
DCP
DDFF
DDSA
DFCA
DID
DISC
DE
DLE

DLE SYN

DLO
DM
DMA
DOD
Dp
DPQ
DPR
DQ
DSA
DSC
DSR
DSX
DSNX
DTE
DTR
DTF
DTT
DUB

EC
EBCDIC
ECC
ECM

compare logical characters
compare logical immediate
control mode register

change of direction

characters per inch

code page global identification
call progress signal

cyclic redundancy check

call request

communication services
common storage block
control storage initial program load
control storage processor
continuous forms

clear to send

delete record

diagnostic code

data buffer address

data bus in

data bus out

data control block

device control language
diagnostic control program
distributed disk file facility
Digital Data Service Adapter
device function controller attachment
document insertion device
disconnect

disk enclosure

data link escape

transparent synchronous idle
data line occupied
disconnected mode

direct memory access
document on demand

data processing

data processing quality

digit present

draft quality

data storage attachment
distant station connected or data storage controller
data set ready

distributed systems executive
distributed systems node executive
data terminal equipment
data terminal ready

define the file

define the table

device unit block

exemption condition (5219)

extended binary coded decimal interchange code
error checking and correction

event control mask
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ED edit
EIA/CCITT Electronic Industries Association/Consultative
Committee on International Telegraphy and Telephony

ELCA eight-line communications attachment
ELLC enhanced logical link control
ENQ enquire

EOT end of transmission or end of tape
EQJ end of job

ERB error recovery block

ERAP error recording and analysis procedures
ETB end of transmission block

ETX end of text

F flag

FC frame check

FCS frame check sequence

FDIOCH fixed disk input output control handler
FDIOS fixed disk input output supervisor
FID font identification

FIFO first-in-first-out

FMD function management data
FRMR frame reject

GCGID graphic character set global identification
GCID global character set identification
GFI general failure index

GFID graphic font identification

H head

HDX half-duplex

HDLC high level data link control

I information field

I/0 input/output

IAR instruction address register

ID identification

IDE information description element
IDEO ideographic

IPDS intelligent printer data stream
IGC ideographic character

10B input/output block

IOCH input/output control handler

10S input/output supervisor

IPL initial program load

ips inches per second

IRS inter record separator

ITB intermediate text block

ITC insert and test characters

IUS intermediate unit separator

JC jump on condition

kbd keyboard
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L

LA
LAC
LAN
LC
LCCB
LCD
LCGN
LCI
LCID
LCN
LCRN
LCRR
LCT
LED
LGID
LIFO
LLC
LPDA
LPI
LPMR
LRC
LSD
LU

MAB
MCR
MDT
MIC
MLCA
MLT
MPL
MRIJE
MSAR
MSD
MSF
MSIPL
MSP
MSR
MVC
MVI
MVX

NAC
NAK
NAP
NCB
NCP
NDM
NEP
NIU
NLQ
NPDA
Nr
NRF
NRM

load

load address

load alternate characters

Local Area Network

logical channel

logical channel control block
liquid crystal display

logical channel group number
logical channel indicator

logical channel identification
logical channel number

logical channel reference number
length count recall register
logical channel table
light-emitting diode

local character set identification
last-in-first-out

logical link control

link problem determination aids
lines per inch

load program mode register
longitudinal redundancy check
Index Down key on 5219 Printer
logical unit

memory address buffer

magnetic character reader

modify data tag

message identification code

multiline communications attachment
modified line tag

main program level or maximum page length
multi-leaving remote job entry

main storage address register

Index Up key on 5219 Printer
manual sheet feed

main storage initial program load
main storage processor

magnetic stripe reader

move characters

move logical immediate

move hexadecimal character

network access control
negative acknowledgment
network access processor
network control block
network control parameter
normal disconnect mode
never ending program
network information unit
near letter quality

network problem determination application
number received

no record found

normal response mode
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NRZI
Ns

ocC
OCB
OCR
ov

P/F
PACT
PAR
PATR
PCPL
PCSP
PDS
PIAR
PIC
PIO
PIU
PLA
PLO
PMR
PND
PPQ
Pr
PREG
PRPQ
Ps
PSDN
PSH
PSM
PSR
PTIOCH
PU
PUB
PUBQHDR
PVC
PWI

QHDR
QLLC

R

RD
RDOTF
RDS
RFM
RID
RIM
RNR
ROTF
RPM
RPOA
RQD
RR

nonreturn to zero inverted
number sent

over current
operations control block
optical character reader
over voltage

poll/final

prefix address contained translation register
program address register

PACT register for ATRs

physical current print line

PACT register for CSP access

printer data stream

PACT register for IARs

parent interconnect control
programmed 1I/0O

path information unit

programmable logic array

phase lock oscillator

program mode register

present next digit

process pending queue

packet receive sequence number

PACT register for register area
programming request for price quotation
packet send sequence number

packet switching data network

physical service header

proportional spacing mode

program status register

printer terminal input/output control handler
physical unit

printer unit block

printer unit block queue handler
permanent virtual circuit

power indicator

queue header
qualified logical link control

record number

request disconnect

read data on the fly
receive data space

read file mark

receive initial delayed
request initialization mode
receive not ready

read file mark on the fly
revolutions per minute
recognized private operating agency
request definite response
receive ready
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RSDL
RSP
RTS
RVI

S
SABM
SBF
SBN
SCS
SCT
SDLC
SERDES
SFD
SHM
SI
SICB
SLC
SLCA
SLI
SMF
SNA
SNBU
SNRM
SO
SOH
SQS
SRC
SSP
SSP-ICF

SST
ST
STX
SUBR
SvC
SYN
Sz

TB
TBF
TBN
TCB
TDS
TI
TOF
TTD
TUB

UA
UDT
UPSI
uv

receive signal line detect
response

request to send

reverse interrupt

subtract from register

set synchronous balanced mode

set bits off masked

set bits on masked

SNA character string

subsystem control table

synchronous data link control
serialization deserialization

select font density

short-hold mode

shift in

serial interface control block

subtract logical characters

single line communications attachment
subtract logical immediate

system measurement facility

systems network architecture
switched network backup

set normal response mode

shift out

start of header

station queue space

shift right character or system reference code
System Support Program Product
System Support Program Product-Interactive
Communications Feature

station state table

store register

start of text

subroutine

supervisor call or switched virtual circuit
synchronous idle

subtract zoned decimal

task block

test bits off

test bits on

terminal control block
transmit data space
test indicate

top of form
temporary text delay
terminal unit block

unnumbered acknowledgment
unit definition table

user program status indicator
under voltage

XXViii System/36 Functions Reference Manual



VC

VCB
vCP
VRC

WACK
WFM
WMPR
WP

WSC
WSCF
WSDM
WSIOCH
WSQS
WSWA

XDLE
XENQ
XETB
XETX
XFD
XFER
XID
XITB
XMIT
XR
XSTX
XSYN
XTTD

ZAZ

virtual circuit

virtual circuit block
virtual circuit parameters
vertical redundancy check

wait before transmit-positive acknowledgment
write file mark

write micro processor register

word processing

work station controller

work station control field

work station data management

work station input/output control handler
work station queue space

work station work area

transparent data link escape
transparent block cancel
transparent end of text block
transparent end of text
transmit frame description
transfer

exchange station identification
transparent intermediate block
transmit

index register

transparent start of text
transparent synchronous idle
transparent temporary text delay

zero and add zoned
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Chapter 1. What These Systems Are

The IBM System/36 is a 5360 System Unit, a 5362 System Unit, or a 5364
System Unit, which are small interactive data processing systems that are usually
used to control many work stations. They work in both batch mode and in a
multiprogramming environment. The following table, Figure 1-1, lists the
available system hardware:

Function

5360 System Unit

5362 System Unit

5364 System Unit

Main Storage

128 kilobytes Standard Standard Not available
256 kilobytes Feature Feature Discontinued
384 kilobytes Feature Feature Not available
512 kilobytes Feature Feature Not available
768 kilobytes Feature Feature Not available
1024 kilobytes Feature Feature Standard
2048 kilobytes Feature Feature Not available
3072 kilobytes Feature Not available Not available
4096 kilobytes Feature Not available Not available
5120 kilobytes Feature Not available Not available
6144 kilobytes Feature Not available Not available
7168 kilobytes Feature Not available Not available
Disk Storage - - -

30.8 megabytes Standard Standard Not available

41.9 megabytes

Not available

Not available

Standard

61.6 megabytes

Not available

Feature

Not available

83.8 megabytes

Not available

Not available

Feature (on
Model AO1)
Standard (on
Model BO1)

92.5 megabytes

Not available

Feature

Not available

Figure 1-1 (Part 1 of 5).

System Hardware and Features
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Function

5360 System Unit

5362 System Unit

5364 System Unit

123.3 megabytes

Not available

Feature

Not available

200.9 megabytes

Feature

Not available

Not available

261.6 megabytes

Not available

Feature

Not available

292.5 megabytes

Not available

Feature

Not available

323.3 megabytes

Not available

Feature

Not available

359.7 megabytes

Feature

Not available

Not available

401.8 megabytes

Feature

Not available

Not available

461.6 megabytes Not available Feature Not available
492.5 megabytes Not available Feature Not available
523.3 megabytes Not available Feature Not available

602.7 megabytes Feature Not available Not available
(discontinued)
719.3 megabytes Feature Not available Not available
761.5 megabytes Feature Not available Not available
803.6 megabytes Feature Not available Not available
(discontinued)
1079.0 megabytes Feature Not available Not available
1121.1 megabytes Feature Not available Not available
1438.6 megabytes Feature Not available Not available
Diskette Drive -- -- --
51TD Standard Standard Emulated
72MD Feature Not available Not available
5-1/4 inch drive Not available Not available Standard
Tape Drive -- -- --
8809 Feature Not available Not available
6157 Feature Feature Feature
1255 Magnetic Feature Not available Not available
Character Reader
Communications - -- -
Communications Standard Standard Available through
attachment the IBM Personal
Computer
SLCA Feature Feature Not available
MLCA Feature Feature Not available
ELCA Feature Not available Not available
X.21 Feature Feature Not available
V.35 Feature Feature Not available

Figure 1-1 (Part 2 of 5).
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Function 5360 System Unit | 5362 System Unit | 5364 System Unit

EIA Feature Feature Not available

EIA (autocall) Feature Feature Not available

DDSA Feature Feature Not available

1200 BPS integrated Feature (see Not available Not available

modem Note 4)

LAN Attachment Feature Feature Available through
the IBM Personal
Computer

5170 used as LAN See Note 5 See Note 5 Not available

controller

X.25 Feature Feature Not available

Console with Display

One required

One required

IBM Personal

Work Stations

Screen and Keyboard Computer
Local Work Station - - -
witih Display Screen
and Keyboard
3179 Model 2 See Note 1 See Note 1 Available
3180 Model 2 See Note 1 See Note 1 Available
3196 See Note 1 See Note | Available
3197 Model C See Note 1 See Note 1 Available
3197 Model D See Note 1 See Note 1 Available
5251 Model 11 See Note | See Note 1 Available
5291 See Note 1 See Note 1 Available
5291-2 See Note 1 See Note | Auvailable
5292 Model 1 See Note 1| See Note | Available
5292 Model 2 See Note 1 See Note 1 Available
5555 Model BO1 See Note 1 See Note | Not available
Personal Computer with |See Note 1 See Note 1 Standard
5250 Emulation
3270 Remote Feature Feature Feature
Attachment
3270 Emulation Feature Feature Not available
Magnetic Stripe Reader |Feature Feature Not available
Local Work Stations 6 basic, 36, or 6 basic or 28 6 basic and 16
72 feature feature feature
Maximum Remote 64 64 64

Additional work station
attachment

Figure 1-1 (Part 3 of 5).

System Hardware and Features
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Function

5360 System Unit

5362 System Unit

5364 System Unit

First additional work Feature Feature Not available
station attachment
Second additional work |Feature Not available Not available
station attachment
Remote Work Station |- - -
Controllers
5251 Model 12 Feature Feature Feature
5294 Feature Feature Feature
Personal Computer with | Feature Feature Feature
5294 Emulation
Printers - -- --
3262 Model Bl See Note 3 Not available Not available
3550 Not available Not available Available
3812 See Note 2 See Note 2 Available
4210 Printer See Note 2 See Note 2 Available
4214 Model 2 See Note 2 See Note 2 Available
4224 Model 1 See Note 2 See Note 2 Available
4224 Model 2 See Note 2 See Note 2 Available
4234 See Note 2 See Note 2 Available
4245 Model T12 See Note 2 See Note 2 Available
4245 Model T20 See Note 2 See Note 2 Available
5216 Not available Not available Available through
the IBM Personal
Computer
5219 Model DO1 See Note 2 See Note 2 Available
5219 Model D02 See Note 2 See Note 2 Available
5224 Model 1 See Note 2 See Note 2 Available
5224 Model 2 See Note 2 See Note 2 Available
5224 Model 12 See Note 2 See Note 2 Not available
5225 Model 1 See Note 2 See Note 2 Available
5225 Model 2 See Note 2 See Note 2 Available
5225 Model 3 See Note 2 See Note 2 Available
5225 Model 4 See Note 2 See Note 2 Available
5225 Model 11 See Note 2 See Note 2 Not available
5225 Model 12 See Note 2 See Note 2 Not available

Figure 1-1 (Part 4 of 5).
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Function 5360 System Unit | 5362 System Unit | 5364 System Unit
5256 Model 1 See Note 2 See Note 2 Available

5256 Model 2 See Note 2 See Note 2 Available

5256 Model 3 See Note 2 See Note 2 Available

5262 Model 1 See Note 2 See Note 2 Not available
5553 Model BO1 See Note 2 See Note 2 Not available
5557 Model BO1 See Note 2 See Note 2 Not available

Figure 1-1 (Part 5 of 5).

Notes:

System Hardware and Features

1. The base system requires at least one native or local display which will be the system

console.

2. The base system requires a native or local printer and these printers can be used for

local printers.

3. The 3262 cannot be used as a remote printer.

4. The 1200 BPS integrated modem (38LS) is available with SLCA (feature code
2500) and MLCA on the 5360 System Unit.

5. The LAN attachment requires an IBM PERSONAL COMPUTER AT® as a
LAN controller on the 5360 and 5362 System Units.

The system overlaps operations of the input/output devices with each other and
with processing unit operations.
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Parts of the System

Main Storage Processors, Control Storage Processors, and Data Storage Controllers

The system’s processor has a main storage processor, an integrated control
storage processor, and a data storage controller that supply some of the
arithmetic, supervisor, and logical functions, and all the input/output control
functions for the system.

The smallest main storage size is 131,072 (128K) 8-bit data bytes. The 5360 System
Unit can be ordered with up to 7,302,684 (7M) 8-bit bytes of main storage. The
5362 System Unit can be ordered with up to 2,097,152 (2M) 8-bit bytes of main
storage. The 5364 System Unit can be ordered with up to 1,048,576 (1M) 8-bit bytes
of main storage. See Figure 1-1 for main storage size available.

Control storage on the system contains 64K 16-bit words (128K bytes), which are
available for control use.

The data storage controller of the 5360 System Unit and 5362 System Unit Model C
processes disk I/O, diskette I/O, and tape I/O (on systems that have the tape
attachment). This data storage controller also transfers data from device to device.

The system uses a 2-byte wide I/O channel and can provide 2-bytes at a time
from the main storage or control storage.

Display Stations

The operator uses the display station to enter data to the system and to
communicate with the system. Each keyboard can contain a set of alphameric
keys (in the standard typewriter pattern), a set of adding machine keys in
10-key pattern, and a set of function keys which the operator uses to select
system functions. The display screen displays data and messages. Under
program control, the main storage data and the contents of registers can be
displayed on the display screen and, if desired, changed by using the keyboard.

Refer to Chapter 6 in this manual for additional information on the displays.
Personal Computer 5250 Emulation

The IBM Personal Computer with the Enhanced 5250 Emulation Program
supports the IBM 5250 Information Display System. The Emulation Program
allows the Personal Computer to emulate (imitate the functions of) the IBM
5250 display stations and printers and to use the functions of the host. The
attachment and program allow the Personal Computer to perform the function
of two work stations at the same time on one twinaxial cable. For more
information, refer to Enhanced 5250 Emulation Program User’s Guide , G570-2202.
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3179 Model 2 Display Station

The 3179 Model 2 Display Station is fully buffered and is used for inquiry and
data entry applications.

The display station can display up to 1920 characters at the same time. The
characters are displayed in 24 rows with 80 characters in each row.

It may be used as the system console, as a work station, or as a remote work
station.

When connected as a remote work station, the display station may be attached
only through the 5294 Work Station Controller.

The 3179 Model 2 is a color display.

3180 Model 2 Display Station

3196 Display Station

The 3180 Model 2 Display Station is fully buffered and is used for inquiry and
data entry applications.

The display station can display up to 3564 characters at the same time. The
characters can be displayed in 24 rows with 80 characters in each row for a total
of 1920 characters or in 27 rows with 132 characters in each row for a total of
3564 characters.

The 3180 Display Station may be used as the system console, as a work station,

or as a remote work station. When connected as a remote work station, it may
be attached only through the 5294 Work Station Controller.

The 3196 Display Station is fully buffered and is used for inquiry and data entry
applications.

The display station can display up to 1920 characters at the same time. The
characters are displayed in 24 rows with 80 characters in each row.

It may be used as the system console, as a work station, or as a remote work station.

When connected as a remote work station, the display station can be attached only
through the 5294 Work Station Controller.

The 3196 Display Station Models A1 and A2 display green letters on a black screen.
The 3196 Display Station Models B1 and B2 display amber letters on a black screen.
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5251 Display Station

The 5251 Display Station is fully buffered and is used for inquiry and data entry
applications.

The display station can display up to 1920 characters at the same time. The
characters are displayed in 24 rows with 80 characters in each row.

It may be used as the system console, as a work station, or as a remote work
station.

5291 Display Station Models 1 and 2

These display stations are fully buffered and are used for inquiry and data entry
applications.

The 5291 Display Station can display up to 1920 characters at the same time.
The characters are displayed in 24 rows with 80 characters in each row.

The 5291 Display Station may be used as the system console, as a work station,
or as a remote work station.

5292 Display Station Models 1 and 2

The 5292 Display Station is fully buffered and is used for inquiry and data entry
applications.

The display stations can display up to 1920 characters at the same time. The
characters are displayed in 24 rows with 80 characters in each row.

It may be used as the system console, as a work station, or as a remote work
station.

The 5292 Model 1 is a color display, and the 5292 Model 2 is a color with
graphics display.

5555 Display Station (Ideographic Feature Required)

The 5555 Display Station is a fully buffered display consisting of a display screen
only. This display (when used with a separately ordered keyboard) is used to
enter and display ideographic, alphanumeric (A/N), and Katakana characters.

The display screen can display 24 rows of information containing 80
alphanumeric-Katakana (A/N/K) or 40 ideographic character positions per
row.

The 5555 Display Station may be used as the system console, as a work station,
or as a remote work station. When connected as a remote work station, it may
be attached only through the 5294 Work Station Controller.
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Printers

3262 Printer

3812 Printer

4210 Printer

4214 Printer

4224 Printer

The different printers provide a variety of printing speeds, type fonts, line
spacing, and quality of printing to satisfy your special needs.

Refer to Chapter 5 in this manual for additional information on the printer
models and speeds.

The 3262 Printer supplies fully buffered print rates of 650 lines per minute (3262
Model B1) with a 48-character set and 132 print positions. Other character set
belts are also available, but the print speed may change with different character
set belts. The printer has a carriage that permits printing of either 6 or 8 lines
per inch, with the control of a switch. The 3262 Printer is not available on the
5362 and 5364 System Units.

The 3812 Pageprinter is a nonimpact, electrophotographic, desk-top printer. It uses a
light-emitting diode printhead and produces letter quality single-sided printed
output.

It is an automatic cut-sheet feed printer capable of a maximum throughput of 12
pages per minute.

The 4210 Printer is a table-top, wire matrix printer that consists of an IBM
Proprinter XL (420L) with an integrated protocol converter and a redesigned
operator panel.

It is a multiple speed print quality printer capable of 200 cps in data processing (DP)
quality and 40 cps in near letter quality (NLQ).

The 4214 Printer is a wire matrix printer that prints serially at 200 characters per
second at data processing quality and 50 characters per second at near letter quality.

The 4224 Printer is a wire matrix printer that prints serially at a maximum of 200
characters per second (4224 Model 101) or 400 characters per second (4224 Models
102, 1E2, and 1C2) when in draft quality mode.

The 4224 Printer operates with intelligent printer data stream commands.

The printer provides a draft quality document or a near letter quality document.
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4234 Printer

4245 Printer

5219 Printer

5224 and 5225 Printers

The 4234 Printer is a dot band, impact, matrix printer. The print bands are
changeable to provide variable dot sizes.

The printer offers three print qualities: draft, data processing, and near letter quality.

The 4234 Printer’s average print speed is 300 lines per minute in data processing
mode, with 6 lines per inch and 10 characters per inch.

The 4245 Printer is an engraved band, impact printer. It is capable of printing 6-part
forms. This printer is available in two models (T12 and T20). With a 48-character
print band, these models are capable of 1200 and 2000 lines per minute,
respectively.

The 5219 Printer is a letter quality printer that prints characters by using a print
wheel. The character set can be changed by changing the print wheel. The printer
(depending on the model number and the command sent) prints 40 or 60 characters
per second and does proportional spacing or spaces the characters at 10, 12, or 15
characters per inch.

The 5224 and the 5225 Printers print characters by using a series of dots in a
matrix. The characters are made by printing a pattern of dots that matches a
stored image in the printer. There are fifteen 95-character sets and one
184-character set available. The 5224 Printers are available in Models 1, 2, and
12. The 5225 Printers are available in Models 1 through 4, 11, and 12. The print
speeds of the printers are 95 to 560 lines per minute. The maximum line length is
198 print positions at 15 characters per inch spacing and 132 print positions at 10
characters per inch spacing. Refer to Chapter 5 in this manual for additional
information on the printer models and speed.

The printers can be set by manual selection to print at 4 or 8 lines per inch:
o 4 or 6 for 5224 Model 12 and 5225 Models 11 and 12.

« 6 or 8 for 5224 Models 1 and 2, and 5225 Models 1, 2, 3, and 4.

The printers can be set by program control (depending on the configuration) to
print 4 to 8 lines per inch.

Note: Speed depends on line length, spacing, and line skipping. The speed does not
vary with the character set. A remote printer might not operate at its rated
speed because of a slower communications line speed.
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5256 Printer

5262 Printer

The 5256 Printer prints in both directions at 40, 80, or 120 characters per
second. This printer prints characters by using a series of dots in a matrix;
characters are made by printing a pattern of dots that match a stored image in
the printer adapter. The print line can be up to 132 characters long. In addition,
the printer has a switch controlled carriage that permits printing of either 6 lines
per inch or 8 lines per inch.

The 5262 Printer prints 650 lines per minute with a 48-character set and using
132 characters per line. Other character set belts are also available, but the print
speed may change with different character set belts. In addition, the printer has
a switch controlled carriage that permits printing of either 6 lines per inch or 8
lines per inch.

5553 and 5557 Printers (Ideographic Only)

Disk Storage

Diskette Drive

The 5553 and 5557 Printers print ideographic characters by using a series of dots
in a matrix that matches a stored image in the printer. The 5553 and 5557
Printers (at 6 lines per inch) print 60 or 90 characters per second with 80 or 132
print positions, respectively.

Each system model has disk storage that is internal. The 5362 System Unit also has
disk storage that is external. Refer to Figure 1-1 for the size of the drives used on
each system configuration.

Each system model has a diskette drive. The 5360 and 5362 System Units use IBM
diskette 1, IBM diskette 2D, or equivalent diskettes. The 5364 System Unit uses
IBM 5-1/4 inch or equivalent diskettes. This permits the 5360 and 5362 System
Units to read diskettes written by IBM 3741 Data Stations, and similar devices, and
to exchange data with other systems. Data and programs can also be written on
diskettes, then stored offline to use if the operating diskette gets damaged.

Data on diskettes that are not used on other systems need not be in the basic
data exchange format.

The data on the diskettes can be compressed by using the diskette data
compression command.
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Diskette
Model Density System Unit
51TD 1D, 2D 5360 and 5362
72MD 1D, 2D 5360
5-1/4 inch 1D, 2D 5364
diskette drive

Figure 1-2. Diskette Drive and Density

8809 Tape Drive

The 5360 System Unit can have one or two 8809 Tape Drives attached.

6157 Tape Drive

The 5360, 5362, and 5364 System Units can have one 6157 Tape Drive attached.

Magnetic Character Reader

The 5360 System Unit can have a 1255 Magnetic Character Reader (MCR)
attached.

Data Communications Features

Three telecommunications attachments are available for the system: the single-line
communications attachment (SLCA), the multiline communications attachment
(MLCA), and the eight-line communications attachment (ELCA). The eight-line
communications attachment (ELCA) is available only on the 5360 System Unit.
Only one telecommunications attachment can be installed and operated at a time.
All three telecommunications attachments supply binary synchronous
communications (BSC) and synchronous data link control (SDLC). The MLCA or
ELCA on the 5360 and 5362 System Units also support X.25.

The SLCA or MLCA support asynchronous communications on the 5362 System
Unit. The ELCA or SLCA (feature code 2550) support asynchronous
communications on the 5360 System Unit. The IBM Personal Computer supports
asynchronous communications for the 5364 System Unit.

In addition to the telecommunications attachments, you can attach a Local Area
Network (LAN) attachment. The LAN attachment uses an IBM 5170 Personal
Computer as the controller for two LAN ports on the 5360 and 5362 System Units.
The IBM Personal Computer, used as the system console on the 5364 System Unit,
provides the equivalent function.
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SLCA Data Rates

The single-line communications attachment can operate at data rates of 600 to 9600
bits per second. If the asynchronous communication is used, data rates can be 75 to
9600 bits per second.

The 5362 will allow a second SLCA communications line. This second line is used
with asynchronous communications and can operate at 75 to 9600 bits per second.

MLCA Data Rates (5362 System Unit)

The multiline communications attachment for the 5362 System Unit can control
one to four communications lines at the same time. Each of the MLCA
communications lines 1 through 4 can operate at data rates of 600 to 19,200 bits per
second (75 to 9600 bits per second if asynchronous communication is used). Any
one, but only one, of the MLCA communications lines can operate at a speed
greater than 19,200 bits per second, and the maximum line speed is 57,600 bits per
second. The maximum MLCA accumulated line speed of the four lines is 115.2K
bits per second. The maximum line speed of an X.25 line is 19,200 bits per second
when operating only one X.25 line and 9600 bits per second when operating two or
more X.25 lines. X.25 is a full duplex operation, so the line speed must be counted
twice when figuring the maximum accumulated line speed. Only one V.35 line is
allowed.

MLCA Data Rates (5360 System Unit)

The multiline communications attachment for the 5360 System Unit can control
one to four communications lines at the same time. Each of the MLCA
communications lines 1 through 4 can operate at data rates of 600 to 9600 bits per
second. Only the MLCA communications line 4 can operate at data rates of 600 to
57,600 bits per second. The maximum MLCA accumulated line speed of the four
lines is 67.2K bits per second. The maximum line speed of an X.25 line is 9600 bits
per second. X.25 is a full duplex operation, so the line speed must be counted twice
when figuring the maximum accumulated line speed. Only one V.35 line and one
X.25 line is allowed.

ELCA Data Rates (5360 System Unit)

The eight-line communications attachment (ELCA) for the 5360 System Unit
can control one to eight communications lines at the same time.

Any of the ELCA communications lines can operate at a speed of 600 to 19,200 bits
per second (75 to 9600 bits per second if asynchronous communication is used).
Any one, but only one, of the ELCA communications lines can operate at a speed
greater than 19,200 bits per second, and the maximum line speed is 57,600 bits per
second. The maximum ELCA accumulated line speed is 170K bits per second.
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The maximum line speed of an X.25 line is 19,200 bits per second when
operating only one X.25 line and 9600 bits per second when operating two or
more X.25 lines. X.25 is a full duplex operation, so the line speed must be
counted twice when figuring the maximum accumulated line speed. Only one
V.35 line is allowed.

Data Formats

Data in main storage is in 8-bit bytes (plus ECC bytes). The instruction the system is
doing determines how the data is used. A byte is used either as a character (decimal,
alphabetic, or special) or as binary numbers (logical data).

The system uses EBCDIC (extended binary coded decimal interchange code) for
storing and processing characters in main storage.

Alphanumeric Character Format

In character format, each byte of data is divided into two groups of 4 bits. Bits 0
through 3 make up the zone part, and bits 4 through 7 make up the numeric
part. The character format represents a decimal digit, a special control
character, or one of the characters that can be printed or displayed by the
system (these characters are graphics). The following chart shows the byte
interpreted for character format.

Character Zone and Digit Bits

0 1 2 3 4 5 6 7
| R I I — . N —
| Zone Bits | Numeric Bits |

For decimal arithmetic operations, the zone bits of the rightmost byte in the field
indicates the sign of the number. (The system ignores the zone bits in all the
other bytes of the number during the decimal arithmetic operation.) A zone
containing hex B or D (binary 1011 or 1101) specifies a negative number. Any
-other hexadecimal digit in the zone specifies a positive number.

Ideographic Character Format

The ideographic character set is too large for all possible characters to be
represented by the bit combinations possible in 1 byte. Each ideographic
character code is contained in 2 bytes. Ideographic language support allows the
system, the display station, and the printer to recognize and process the 2-byte
ideographic character codes and also 1-byte alphanumeric and Katakana
character codes. Ideographic data is identified by a Shift-Out (SO) character
(hex OE) preceding the ideographic character string and a Shift-In (SI) character
(hex OF) following the string.
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The 2-byte format used for ideographic characters allows over 64,000 possible bit

combinations for character codes. The valid character codes for the Ideographic

feature are assigned in groups within this range. The first (high-order) byte of the 2-
byte character code specifies the character group (ward) of a particular character.

The second (low-order) byte specifies the displacement (location) within a ward.

Each language the System/36 supports has its own basic ideographic character set.
Multiple ideographic character set languages are not concurrently supported on a
system. Each basic ideographic character set comes with a header containing the

language of the country and the valid character codes for the given language.

The character code assignments for the Japanese basic ideographic character set are:

Ward Character Codes
00-3F Invalid codes (except hex 0000 and hex 1C1C).
40 Only 4040 (space) is valid.

41 (see note)

Extended international character codes.

42 (see note)

Alphanumeric character codes.

43 (see note)

Katakana and lowercase alphanumeric codes.

44 (see note)

Hiragana character codes.

45-55 (see note)

Basic ideographic codes (hex 4541-hex 55FA).

56-68 (see note)

Extended (alternate) ideographic codes (hex
5641-hex 687F).

69-7F (see note)

User-defined optional character codes.

80-EF

Invalid codes.

FO-FF

Invalid codes except:

« Hex F040 through FOFF, hex F140 through
hex F1FF, and hex F240 through hex F2BF
(extended character generator)

+ Hex F040 through hex FOFF and hex F140
through hex F17F for the character generator
used in the 5224 or 5225 Printer

+ Hex F040 through hex FOBF for the extended
character generator used with the 5553 and
5557 Printers

Figure 1-3. Japanese Ideographic Character Codes

Note:  Within these wards, only characters with location values of hex 41 through hex
FE are valid except as otherwise noted.
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The character code assignments for the Korean basic ideographic character set are:

Ward Character Codes

00-3F Invalid codes (except hex 0000 and hex 1C1C).

40 Only 4040 (space) is valid.

41 Special symbol codes.

42 (see note) | Alphameric character codes.

43-45 Invalid codes.

46 (see note) | Extended international character codes.

47-4F Invalid codes.

50-67 Korean Hanja character codes.

68-83 Invalid codes.

84-D3 Korean Hangeul character codes.

D4-DD User-defined optional character codes.

DE-FE Invalid codes.

FF Header containing the language of the country and the valid
character codes for the given language.

Figure 1-3.1. Korean Ideographic Character Codes

Note: Within these wards, only the characters with location values of hex 41
through hex FE are valid except where otherwise noted.
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The character code assignments for the Traditional Chinese (Taiwan and Hong
Kong) basic ideographic character set are:

Ward Character Codes
00-3F Invalid codes (except hex 0000 and hex 1CI1C).
40 Only 4040 (space) is valid.

41 (see note) | Extended international character codes.

42 (see note) | Alphameric character codes.

43-44 Invalid codes.

45-46 IBM Taiwan unique symbol codes.

47-4B Invalid codes.

4C-68 Chinese character codes, first set.

69-91 Chinese character codes, second set.

92-CF Invalid codes.

DO0-DD User-defined optional character codes.

DE-FE Invalid codes.

FF Header containing the language of the country and the valid

character codes for the given language.

Figure 1-3.2. Traditional Chinese Ideographic Character Codes

Note: Within these wards, only the characters with location values of hex 41
through hex FE are valid except where otherwise noted.
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The character code assignments for the Simplified Chinese (People’s Republic of
China) basic ideographic character set are:

Ward Character Codes
00-3F Invalid codes (except hex 0000 and hex 1CI1C).
40 Only 4040 (space) is valid.

41 (see note)

Extended international character codes.

42 (see note)

Alphameric character codes.

character codes for the given language.

43-44 Invalid codes.

45-46 Chinese unique symbol codes.

47-489F Invalid codes.

48A0-5C9F | Chinese character codes, first set.

SCAOQ-6F Chinese character codes, second set.

70-75 Invalid codes.

76-7F User-defined optional character codes.

80-FE Invalid codes.

FF Header containing the language of the country and the valid

Figure 1-3.3. Simplified Chinese Ideographic Character Codes

Note:

through hex FE are valid except where otherwise noted.

Figure 1-3.4 shows the numbers of characters in each character set.

Within these wards, only the characters with location values of hex 41

Republic of China)

Language Basic IBM Extended | User Defined
Supported Characters | Characters Characters
Japanese 3710 3487 4270

Korean 3487 3990 1900
Traditional Chinese (Taiwan & 3904 9932 2660

Hong Kong)

Simplified Chinese (People’s 7475 0 1900

Figure 1-3.4.
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Display Fields

The Ideographic feature provides three new types of fields that may be defined
in a display screen format. They are:

o Ideographic-only: This field type accepts only ideographic characters.

o Either: This type may be set by the system or the operator to accept either
ideographic or alphanumeric-Katakana (A/N/K) characters.

o Open: This field type may be changed by the operator during entry to accept
either ideographic or alphanumeric-Katakana (A/N/K) characters.

Binary Format (Logical Data)

Hexadecimal Digits

In binary format, bits in a byte define binary digits, and the complete byte is an
unsigned binary number. Bits are said to be on if set to 1, and off if set to 0. The
following chart shows decimal 7 as a binary number. Notice that the parity bit is
set to 0 (see “Parity” later in this chapter).

Unsigned Binary Number

o 1 2 3 4 5 6 1
0|0 |0 O O O |1 |1 |1

Each byte can be divided into two groups of 4 bits, and each of
these groups can be represented as a single hexadecimal digit:

Bits to Hexadecimal Digits

X | X | X |X |X [X |X (X

| |
| | — Second (rightmost or low order)
| Hex Digit
| = — —First (leftmost or high order)
Hex Digit
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Parity

Addressing

The hexadecimal value of each arrangement of bits is shown in Figure 1-4:

Bits Hex Digit Bits Hex Digit
0000 0 1000 8
0001 1 1001 9
0010 2 1010 A
0011 3 1011 B
0100 4 1100 C
0101 5 1101 D
0110 6 1110 E
o111 7 1111 F

Figure 1-4, Single Hexadecimal Digits

Throughout this manual, values stored in bytes are often shown in hexadecimal.

Associated with each byte is a parity bit that is generated by the system (and
checked by the system during various operations). The parity bit ensures that
the number of bits set to 1 in each byte is an odd number. If the represented
data causes the byte to have an even number of 1-bits, the system sets the parity
bit to 1 to make the byte contain an odd number of 1-bits. If the represented
data has an odd number of 1-bits, the system sets the parity bit to O to maintain
an odd number of 1-bits in the byte. When the bytes are stored in main storage
the parity bit is replaced with the ECC code. When the bytes are taken out of
main storage the ECC code is used to correct single bit errors and then replaced
with the parity bit to provide checking throughout the system.

Main storage is addressed in binary, using hexadecimal notation. The instructions
can refer to a main storage location. The main storage locations are consecutively
numbered from hex 000000 to the upper limit of storage. The location of any field
or group of bytes is usually specified by the address of the rightmost (low-order or
highest-numbered address) byte in the field. The exception is the insert and test
character instruction, and most control blocks which specify the leftmost byte. The
addressing arrangement lets the supervisor (in privileged mode) address 7302K bytes
of real storage with a 3-byte address. The prefix address contained translation
(PACT) registers provide a source for addressing all possible bytes of main storage.
The addressing is available to the supervisor through the privileged Q code set which
is part of the load, store, and load address instructions. The instruction gets a 2-byte
immediate address from the instruction and forms a 3-byte address from the PACT
register that is addressed by the op-code and the 2-byte address contained in, or
referenced by, the instruction.
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A main storage address can be specified by either of two methods: direct
addressing or base displacement addressing. The type of addressing to be used is
specified by bits 0 through 3 of the first byte (the operation code) of the
instruction. These 4 bits are looked at as pairs: bits 0 and 1 and bits 2 and 3.
Bits 0 and 1 control addressing for operand 1. Bits 2 and 3 control addressing for
operand 2. When bits 0 and 1 equal binary 11, operand 1 is not used; when bits
2 and 3 equal binary 11, operand 2 is not used. Figure 1-5 describes operation
code functions in addressing main storage.

Operation Code
o 1 2 3 4 5 6 1

XXX XXX |X]|X

|
|--Defines type of operation to be performed.

How the main storage address of operand 2 is
specified by the instructions:

|

|

|

| 00 = Operand 2 of the instruction contains
| a 2-byte address (direct addressing).
|

|

|

|

01 Contents of XR1 (index register 1) is
added to the single byte in the
operand 2 section of the instruction.
The result specifies the

| ======= | storage location being addressed (base
displacement addressing).

10 = Contents of XR2 (index register 2) is
added to the single byte in the operand
2 section of the instruction. The
result specifies the storage address
being addressed (base displacement
addressing) .

11 = Operand 2 is not used in this
instruction.

How the main storage address of operand 1
is specified by the instructions:

a 2-byte storage (direct addressing).
Contents of XR1 is added to the single
byte in the operand 1 section of the
instruction. The result specifies the
| m—mmmm | storage location being addressed (base

| displacement addressing).

| 10 = Contents of XR2 is added to the single
| byte in the operand 1 section of the
| instruction. The result specifies the
| storage location being addressed
|
|
|

01

|
I
|
| 00 = Operand 1 of the instruction contains
|
|
|
|

(base displacement addressing).
117 = Operand 1 is not used in this
instruction.

Note: When bits 0, 1, 2, and 3 = 1111 (hex F), the instruction is a command instruction
and does not address main storage.

Figure 1-5. Operation Code Function in Addressing Main Storage
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Direct Addressing

When either or both bit pairs in the operation code are 00, the matching operand
uses direct addressing.

When direct addressing is used, the storage address is taken directly from the
instruction and the direct addressing prefix address register (PDIR). The
address in the instruction is 2 bytes long (see Figure 1-6).

Direct
Op Code Q-Byte | Address
Binary in Hex in Hex
0000xxxx XX XXXX
00xxxXXXX XX XXXX
xx00xxxx XX XXXX

Figure 1-6. Direct Addressing

Base Displacement Addressing

When either or both bit pairs of the operation code have one bit equal to 1 and
the other bit equal to 0, the specified operand uses base displacement addressing.

In base displacement addressing, the 1-byte displacement contained in the
instruction is added to a 2-byte address contained in an index register.
Depending on which bit is 1 in the operation code, bit pair determines the index
register to be used (see Figure 1-5). Both bit pairs can use the same index
register when doing an instruction.

The 1-byte displacement allows a value large enough to allow a base
displacement of 255 storage positions without changing the base value in the

register.
Operand

Op Code Q-Byte | Displacement
Binary in Hex in Hex
xx01xxxx XX XX
xx10xxxx XX XX
Olxxxxxx XX XX
10xxxxXX XX XX

Figure 1-7. Base Displacement Addressing
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Instruction Formats

Instruction formats are recognized by the way they address storage. The length
of each instruction is determined by the type of addressing being performed.

All instruction formats have two parts in common: the op code and the Q-byte.
Each of these parts is one byte long. The op code determines the type of
addressing (therefore the format of the instruction), and the operation to be
performed. The function of the Q-byte is determined by the instruction and is
described with each instruction. For example, the Q-byte may specify the length
of the data to be read.

Command Instructions
Command instructions are always 3 bytes long, and bits O through 3 of the

operation code are always 1111, In a command instruction, the Q-byte contains
one of the following function specifications:

. Mask
« Branch condition
« Immediate data byte

The control byte contains additional information to perform the command, or
contains an address displacement (see Figure 1-8).

Op Code Q-Byte | Control
Binary in Hex in Hex
1111xxxx XX XX

Figure 1-8. Command Instruction

One-Address Instructions

One-address instructions can be either 3 or 4 bytes long. These instructions have
either bit pair (bit 0 and 1 or bits 2 and 3) of the op code being both 1’s. The
other bit pair can be 01, 10, or 00. If these bits are 00, the operand is addressed
directly and the instruction is 4 bytes long. If the bits are 01 or 10, the operand
is addressed with base-displacement; the instruction is 3 bytes long; and index
register 1 (01) or index register 2 (10), is used. The Q-byte of a one-address

instruction can contain:
e An operand
e A mask

e A branch condition

A data selection
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+ A register number

Operand
Op Code Q-Byte | Displacement
in Binary in Hex in Hex
1110xxxx XX XX
1101xxxx XX XX
101 1xxxx XX XX
O111xxxx XX XX
Figure 1-9. One-Address Instruction—Base-Displacement Addressing
Operand Operand
High-Order | Low-Order
Bytes of Bytes of
Op Code Q-Byte | Address Address
in Binary in Hex in Hex in Hex
001 1xxxx XX XX XX
1100xxxx XX XX XX
Figure 1-10. One-Address Instruction—Direct Addressing

Two-Address Instructions

Two-address instructions can be 4, 5, or 6 bytes long. This instruction type is
distinct because neither bits 0 and 1 nor bits 2 and 3 of the op code are a pair of
1’s. If all 4 bits are 0’s, both operands are addressed direct, and the instruction is
6 bytes long. If only one of the bits 0 through 3 is 1, one of the addresses is
direct; the other address is base displacement. The instruction is then S bytes
long. If 1 bit from each of the bit pairs is 1, all addressing is base displacement
and the instruction is 4 bytes long.

The index register used in base displacement addressing is determined by which
bit in the bit pairs is 1. If the bits equal 01, index register 1 is used; if the bits
equal 10, index register 2 is used. Both operands of an instruction can use the
same index register.
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Operand 1 Operand 2
Displacement | Displacement
Op Code Q-Byte | Address Address
in Binary in Hex in Hex in Hex
0101xxxx XX XX XX
0110xxxx XX XX XX
1001 xxxx XX XX XX
1010xxxx XX XX XX
Figure 1-11. Two-Address Instruction—Both Addresses Base Displacement
Operand 1 Operand 1
High-Order | Low-Order Operand 2
Bytes of Bytes of Displacement
Op Code Q-Byte | Address Address Address
in Binary in Hex in Hex in Hex in Hex
0001 xxxx XX XX XX XX
0010xxxx XX XX XX XX
Figure 1-12, Two-Address Instruction—Operand 1 Direct Addressing
Operand 2 Operand 2
Operand 1 High-Order | Low-Order
Displacement | Bytes of Bytes of
Op Code Q-Byte | Address Address Address
in Binary in Hex in Hex in Hex in Hex
0100xxxx XX XX XX XX
1000xxxx XX XX XX XX
Figure 1-13., Two-Address Instruction—Operand 2 Direct Addressing
Operand 1 Operand 1 Operand 2 Operand 2
High-Order | High-Order | High-Order | Low-Order
Byte of Bytes of Bytes of Bytes of
Op Code Q-Byte | Address Address Address Address
Binary in Hex in Hex in Hex in Hex in Hex
0000xxxx | xx XX XX XX XX
Figure 1-14. Two-Address Instruction—Both Addresses Direct Addressing
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Modes of System Operation

Cycle Steal Mode

Interrupt Mode

Process Mode

The system operates in three modes: cycle steal, interrupt, and process.

Data may be moved by a cycle steal. When there is a request for data the
control storage processor addresses storage and controls the movement of the
data. The data is moved one or two bytes at a time when there are available
openings in the processing of other data. The cycle steal operation has a higher
priority than most other main storage processor operations.

At the end of most input and output operations, the control processor is
informed that the operation has ended and that the program should branch to a
special interrupt handler routine. While the system is processing data in the
interrupt routine, it is said to be operating in the interrupt mode.

The system is free to handle normal 1/0 control and data processing operations
when it is not operating in either the cycle steal mode, or interrupt mode. Then
the system operates in process mode.

Instruction Registers

Instruction Address Register (IAR)

The instruction address register, along with a prefix address contained
translation (PACT) register, holds the address of the first byte of the next
instruction in the stored program. This register is also used with the load, load
address, add, subtract, and store instructions.

Address Recall Register (ARR)

Whenever the program branches, the system places the next following address
(that is, the address of the instruction that follows the branch on condition
instruction) in the address recall register. At the end of the branched to routine,
the program can load the contents of the address recall register into the
instruction address register or branch to a displacement off the ARR. This
returns control to the point at which the branch occurred, if the ARR is not
changed by the routine. Because the ARR is a 2-byte register the PIAR is not
affected when the ARR is used to return control.

The address recall register is changed by zero and add zoned, load ARR, load
address to ARR, add to ARR, subtract from ARR, decimal add and subtract,
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and insert and test characters instructions. (All machine instructions are
described in Chapter 3 in this manual.)

Index Registers 1 and 2 (XR1 and XR2)

Index registers are general purpose registers. For example they hold base
addresses for base displacement addressing.

Op Register
The op register is a main storage register and holds each control byte as it is
taken from main storage. Control bytes are used for hardware functions and
selections, setting of the program status register, selection of the index registers,
and the processor clock controls.
Q Register
The Q register is a main storage register that holds the Q-byte and does one of
the following:
« Holds a byte that specifies the length of the operands used. This length count
is decreased as the instruction is performed.
« Isused with the op register to control operations and to select registers to be
changed or stored.
« Holds the immediate data for use in the command.
« Holds the mask for the command.
A backup Q register (except for the 5360 Model D System Unit) in the local store
stack is used to reload the real Q register when a complement operation is again
needed.
Work Registers

The work registers are main storage registers WR4 through WR7. They are used
as temporary storage areas for calculations and movement of data.

Program Status Register (PSR)

The program status register (PSR) is a main storage register that contains the
main storage processor conditions. These conditions are tested by the
branch-on-condition (BC), and jump-on-condition (JC) instructions. The
contents of the program status register can be changed by:

e A system reset

o A load register (L) instruction that references the PSR

« Any of the following instructions: A, S, ZAZ, AZ, SZ, CLC, CLI, ALC, ALI,
SLC, SLI, TBN, or TBF
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* Aninstruction that changes or shifts bits

Program status register bits 0 and 1 are not assigned and are always 0. Bits 5, 6,
and 7 (high, low, and equal) cannot be loaded at the same time. For the main
storage processor load register instruction, if the PSR is loaded with bit 7, bits 5
and 6 are forced off. If the PSR is loaded with bits 6 and 7 off, bit 5 is on. If the
PSR is loaded with the bit 6 on and bit 7 off, bit 5 is off.

When the PSR is loaded from the control storage processor by a write micro
processor register (WMPR) instruction, bits 5 and 7 of the WMPR are used to
load bits 5, 6, and 7 of the PSR. WMPR bit 7 on sets PSR bit 7 on and bits 5 and
6 off. WMPR bits 5 and 7 off sets the PSR bit 6 on. WMPR bit 5 on and bit 7
off sets the PSR bit 6 off.

Bit Contents

Not used

Not used

Binary overflow
Test false
Decimal overflow
High

Low

Equal

N OOV EWN=O

Refer to the desired machine instruction for more information.

Prefix Address Contained Translation Registers (PACT)

1-28

The prefix address contained translation (PACT) registers provide real main storage
addressing up to 7302K bytes. The registers also allow main storage addresses to
shift between the various 64K-byte blocks of main storage by changing the values in
the PACT registers. The control storage processor loads the values into the PACT
registers PREG, PATR, and PCSP. For some machine instructions, the remaining
PACT registers are loaded, by using the load or load address instruction, or from
main storage during the fast task switching. The PACT registers are single byte
registers, and 7 PACT registers are used in the hardware to address main storage.
The PACT register does not change the address bits contained in the main storage
address register. If the PACT register contains hex 80, the storage (addressed by the
2-byte register) to which the PACT register corresponds, is addressed through the
address translate register to form a 20-bit main storage address. If the PACT register
contains some value other than hex 80, that value is concatenated with the contents
of the 2-byte registesr, to which the PACT register corresponds, to form a 20-bit
main storage address.
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System | PACT

Address | Registers | Used For

A0 PDIR Operand addresses with direct addressing
Al PXR1 Operand addresses indexed with XR1

A2 PXR2 Operand addresses indexed with XR2
A3 PIAR Instruction fetch

A4 PREG Fast task switch for MSP registers

AS PATR Fast task switch for ATRs

A6 Not used

A7 PCSP Main storage operations from the CSP

Bit 0 in the PDIR, PXR1, PXR2, and PIAR registers is really bit O in the

program mode register. Bit O in the PCSP register is really bit 7 of the CMR.

Program Mode Register (PMR)

The program mode register (along with the prefix address contained translation
register) controls main storage addressing and protection. Control storage
instructions are used to load or sense the program mode register. The program
mode register can also be loaded from the main storage processor using the load
program mode register instruction. Bit assignments in the 8-bit program mode
register are as follows:

Bit

L

AW —O

52

Meaning When On

Dispatching disabled.

Reserved.
Reserved.

Addresses calculated using XR1 are translated.
Main storage processor instruction address register

is translated.

Addresses calculated using XR2 are translated.
Direct addresses are translated.
Not privileged mode.

Pprocessor.

2

On the 5360 Model D System Unit this register is in the control storage

What These Systems Are

These bits are really the same bits as bit 0 in the corresponding PACT registers.
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Control Mode Register (CMR)

The control mode register and the PCSP register control main storage addressing
and protection from the control storage processor. This register is located in the
control storage processor for the 5360 Model D System Unit. Bit assignments in the
8-bit program register are:

Bit Meaning When On

0-4  Reserved.

5-6 Used in combination to select the ATR bank when
translated addressing is used (CMR bit 7 on).

R Addresses are translated.

1 This bit is really the same bit as bit 0 in PCSP register.

Address Translation Registers (ATRs)

Address translation registers (ATRs) provide main storage addressing by page (2K
address blocks). The address translation registers can only address main storage up
to 7300K bytes, but a maximum storage size of 7302K bytes can be addressed. The
128 local storage registers named address translation registers (ATR) provide the
addressing. Sixty-four of these are for program level (task) addressing; eight for the
PACT register addressing; the other 56 are for input/output uses.

Each ATR stores 9 bits of data that is accessed as 2 bytes. Address translation
register data contents of hex 0000 through hex 01FE provide address translation
by addressing 511 2K-byte pages in main storage. A page is protected by loading
its address translation register with hex FFFF, which is stored as 1FF. The
storage protection mechanism is operable only when address translation is in
effect. Any request to access a protected storage location by the control storage
processor causes a storage exception. A machine check interrupt is generated. If
the request to access a protected storage location is made by the main storage
program, a level 5 interrupt to the control processor is generated.

Translate mode is controlled through the program mode register or control mode
register contents. When in translate mode, the program mode register or the
control mode register directs the main storage address register (MSAR), bits O
through 4, to select one of 32 address translation registers. The resulting 20-bit
real address is made by linking the contents of the 9 low-order bits of the
selected address translation register with the 11 low-order bits (5 through 15) of
the main storage address register.

Configuration Control Register (CCR)

The configuration control register (CCR) is used to change the configuration of
main storage and select the main storage address compare condition by using
programs. The CCR is loaded using the control store processor program. The
CCR is an 8-bit register with bits 0 through 3 used for the main storage address
compare condition that is in the main storage program. Bits 4 through 7 are used
to determine the size of the main storage that was placed in the unit definition.
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For the 5360 Model D System Unit, all 8-bits of the CCR are reserved. The memory
configuration register (MCR) is used to determine the size of main storage.

CCR

Bits 4-7 Storage
Hex Size

4 2M

5 M

6 768K

7 512K

8 384K

9 256K

B 128K

Memory Configuration Register (MCR)

Note: The memory configuration register (MCR) is only available with the 5360
Model D System Unit.

The MCR is divided into four 2-bit segments. Each segment is associated with one
memory card slot, and describes the sizes of the memory card in that slot.

At power-on:

1. The MSP or CSP assumes a memory configuration of four reserved 2-bit
segments.

2. The diagnostic code is run to determine true memory configuration.

3. The diagnostic code loads the memory configuration register (MCR) in the MSP
or CSP to check for invalid addressing.

Card Card Card Card
Slot 1 | Slot 2 | Slot 3 | Slot 4

01 01 |01 |01
01 |23 |45 |67

Slot Bits | Memory Card
Decodes | Size

00 No memory
card

0 1 1 megabyte card

1 0 2 megabyte card

1 1 Reserved

Figure 1-15. MCR Bit Definitions
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Slot 5360 Model D
number | board location

1 A-A1U2
2 A-A1T2
3 A-A1S82

4 A-A1R2

Figure 1-16. 5260 Model D System Unit Slot Definitions

Address Compare Register (ACR)

The address compare register (ACR) is loaded with a 19-bit (for the 5360 System
Unit), a 20-bit (for the 5362 or 5364 System Units), or a 21-bit (for the 5360 Model
D) main storage address by the control store processor program and the alter/display
routine. The ACR provides a means of loading a main storage address so that a
compare can be made to it by using the CCR or the main storage address stop bit in
status byte 6.

Input Output Blocks (I0OBs)

Each input/output function has specific parameters that the program must
define before the operation is performed. The parameters are moved into
input/output blocks, which are consecutive main storage positions into which
parameters are placed in defined fields.

When an input/output operation is started, the program must present the
address of the leftmost byte of the input/output block to the system (in index

register 1).

When an input/output block is needed for a device refer to the System Data Areas
manual for a description of the input/output bytes and bits.

General Input/Output Operations

All input/output operations are done by the input/output code for that
operation. At initialization time, the control storage code for the input/output
device is loaded and the attachment is enabled.
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Chapter 2. System Control Panel and Unit Emergency Switch

5360 System Unit Control Panel and Unit Emergency Switch

Service Area | Operator
Area

Interrupt
T Mode Level

0 Processor Run

Panty Output
Check Displayed MSP Run  CSP Run
1 Instruction Step Display LSR

2 Display Storage O Diskette in Use
3 Display Alter MAR

1
Mode
4 Alter Storage O Power Check
§ Instruction Step
¢ Enable Power Off Stop @ Temperature Check
7 Instruction Step Display ILBB & PCR Q O O O
0

8 Instruction Step Display Chan Checks & Dev Adr \ © Console Check

9 Instruction Step Display CSP Checks
MSP Force
Stop CSP Run O Processor Check
D D O Program Check

A Alter MSP Register Mode
b Display MSP Register

( ) System In Use
Load

C Display Alter BSS

d Instruction Step
Clear ystem ©
Input Reset

_.
g
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3
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Power
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Communication Line Status D [j C]
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ICRQ DLO DPR PND ACR | Normal

a
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g
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Display Lamp
Input Test
C ] ' Locked
cs
Power Status cu

U OC Oov 8 a

Service

Figure 2-1. 5360 System Unit Control Panel
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Operator Area of the 5360 System Unit Control Panel

Security Switch

Controls the power-on operation of the system and the mode of operation of the

processor:

o Normal position: Permits you to power on the system and load the SSP
programs from the disk.

o Locked position: Prevents power on.

o Service position: Permits you to power on the system and use the full
function of the control panel. Only your service representative normally
uses this mode.

Power Key

Turn the Security switch key to the Normal position. Press the Power key to
power on the system. When the system powers on, a system reset occurs and the
Power light goes on.

The normal way to power off the system (when the SSP is installed and running)
is to enter the POWER OFF command at the system console. If a job is running,
the system sends a message to the console, and you can complete the job and
close the files without losing any information.

Another way to power off the system is to press the Mode Select key, enter
mode 6 in the Mode display, then press the Power key. The system immediately
powers off and, if a job is running, the information can be lost.

After powering off the system you can turn the Security switch key to the
Locked position and remove the key. This prevents others from powering on the
system.

When you power off the system the following occurs:

¢ On the 5360 System Unit, the Power Check light flashes (for a maximum of
15 seconds) and then goes off.

o The system saves or loses the contents of storage and registers, as determined
by the way you power off or the option you select.

« The system saves any information stored in the power failure latches (the
latest power failure information).
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Power Light

The Power light (beside the Power key) goes on when you power on the system.
The Power light goes off when you power off the system.

Load Key and Load Light

Diskette in Use Light

Power Check Light

Press the Mode Select key, enter 0 in the Mode display, then press the Load key.
This starts the control storage initial program load and the main storage initial
program load sequences.

When you press the Load key, the Load light (beside the Load key) goes on.
The Load light remains on until the first part of the control storage load routine
loads correctly.

The Diskette in Use light goes on when system requests to use the diskette drive.
This light goes off when the system removes the request to use the diskette drive.

The Power Check light goes on if the voltage or current output of one of the
system power supplies is wrong. When the Power Check light goes on, the
system has powered off, but power status information is kept. If this light goes
on, record the power status information (see the System Problem Determination
manual).

Temperature Check Light

Console Check Light

If one of the system temperature sensing devices senses an overheated condition,
the system powers off, and the Temperature Check light goes on. This light
remains on until the temperature inside the system unit falls to a normal level
and the Power key is pressed to power on the system. If this problem occurs
again, see the System Problem Determination manual.

The Console Check light goes on if the system console or the work station
controller fails. If the system console fails, you can assign another work station
as the system console before processing continues (if you specified an alternate
console when you prepared the system for use). If the work station controller
fails, the cause of the failure must be found and corrected before processing can
continue. See the System Problem Determination manual. The Console Check
light goes off when the cause of the failure is corrected or when you assign the
alternate console.
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Processor Check Light

The Processor Check light goes on if the processing unit senses an error for which
there is no correction procedure. If the Processor Check light goes on, see the
System Problem Determination manual.

Program Check Light

The Program Check light goes on if the control storage program senses a
program error for which there is no correction procedure. If the Program Check
light goes on, see the System Problem Determination manual.

System in Use Light

The System in Use light goes on when one or more programs or commands are
using main storage. The System In Use light does not go on when remote work
stations are running but not using main storage. When the System In Use light is
on, you should not power off the system by entering mode 6 and pressing the
Power key; you can lose information by doing this. If the SSP is installed and
running, you can power off the system without losing information by entering
the POWER OFF command.

5360 System Unit Emergency Switch

CAUTION
Use the Unit Emergency switch only for emergencies.

The Unit Emergency switch, on the left side of the system unit:

o Must remain set to the Power Enable position during normal system
operation.

« Removes all system power (except the AC voltage to the control power
supply) when set to the Power Off position.

Do not use the Unit Emergency switch instead of the normal power-off
procedure described under Power key. When you power on the system, you
must use the Power key to correctly prepare the system for use.

Service Area of the 5360 System Unit Control Panel

The service representative normally uses the area of the system control panel
under the cover on the left side. Also, the operator can load the system, power
off the system, or display information by using the controls in this area. When
an application program needs the operator to use the switches in this area, the
program gives the operator instructions on how to use them.

This section describes the switches and lights in the service area of the system
control panel.
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CSP Start Key and CSP Run Light

MSP Run Light

MSP Stop Key

MSP Stop Light

Input Keys

In modes 2, 3, 4, A, and B this key is enabled only when the Security switch key
is in the service position. After using other keys in this area to select an
operation (with the CSP stopped), pressing the CSP Start key starts the CSP.
The CSP does the next instruction and then, on the Input/Qutput display, shows
the information that you selected.

If you selected one of the three processor run modes (0, E, or F), the normal CSP
processing continues. If not, the CSP stops after completing the next instruction.

The CSP Run light remains on while the CSP is running.

The MSP (main storage processor) Run light is on while the main storage
processor does instructions. The MSP Run light goes off when the main storage
processor stops.

The MSP Stop key can operate only while the Security switch key is in service
position. After the MSP does each instruction, the control storage routine tests
to determine if the MSP Stop key was pressed. If the MSP Stop key was pressed:

¢ The MSP stops.
« The CSP continues to run.

« The Alter/Display routine becomes active, and the options appear on the
system console.

Depending on the control storage processor size, the MSP Stop light goes on for
one-half second and goes off or stays on, when you press the MSP Stop key
(operates only when the Security key switch is in the Service position).

Use the 16 Input keys (0 through F) together with other keys on the control
panel to enter, alter, or display data stored in main storage or local storage
registers.
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Mode Select Key and Mode Display

Using this key together with an Input key selects a mode and displays it in the
Mode display. You can use modes E and F only while the Security key switch is
in the service position.

During normal processing, you must set the Mode display to 0.

If the Mode display displays 0, the system loads from disk drive A.

If the Mode display displays E, the system loads from the diskette drive.

If the Mode display displays F, the system loads the control store program from
disk drive A and the main store program from the diskette drive.

Your service representative uses modes E and F to load diagnostic programs.

Line Select Key and Line Display

Using the Line Select key with an Input key selects the communications line that
you want to display in the Line display. When the Line display displays a
communications line number, the eight Communication Line Status lights at the
bottom of the control panel show the state of that line.

Power Status Key and Indicators

Pressing the Power Status key causes the eight lights that normally show the
state of a communications line to change function and show the status of system
power. The “Power Check Light Is On” section of the System Problem
Determination manual describes this procedure.

Line
Line
i ) Select
Communication Line Status [D
Auto Call
CRQ DLO DPR PND ACR
Power
DTR DSR RTS CTS TDS RDS Ti Sync Status
CS uv oC ov 8 4 2 1
Power Status cu

\

Figure 2-2. Communication Line Status and Power Status Indicators

2-6 System/36 Functions Reference Manual



Hexadecimal Display

The four-character Input/Output display (above the input keys) displays some
system registers and information on the condition of the system. This display
also shows a system reference code when the processor check light or the
program check light goes on (in the operator area of the control panel). Your
service representative uses the control panel keys to select the information for
display.

Display Output Key and Output Displayed Light

Display Input Key

Input +1 Key

Clear Input Key

Parity Check Light

Interrupt Level Display

Pressing the Display Output key causes the Input/Output display to show the
data that you requested on the condition of the system. The Output Displayed
light shows that you pressed the Display Output key or that the system is
displaying data because of another action.

When you press the Display Input key, the Input/Output display shows the
contents of the input register.

Pressing the Input +1 key adds one to the input register each time it is pressed.
The Input/Qutput display changes to input mode and displays the new input
register with the one added. When you release the Input +1 key, the
Input/Output display shows the information that you requested.

The Clear Input key sets the input register to all zeros and sets the Input/OQutput
display to input mode.

If it is on, it shows that a parity error occurred on the data from the CSP to the
Input/Output display. This light is off while the CSP Run light is on or when
you select modes 4, 5, 6, A, or D.

The Interrupt Level display is a single-character hexadecimal display that shows
which CSP interrupt level is active.
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Adr Cmp Stop CSP Key and Light

You can stop the CSP on a control storage address by entering the address in the
input register then pressing the Address Compare Stop CSP key. You can also
use this key to stop the CSP on CSP access to main storage (when the Main
Storage Select light is on) by setting the MSP configuration control record,
address compare registers, and status byte 6, bit 0.

Pressing and releasing the Address Compare Stop CSP key causes the Address
Compare Stop CSP light (above the key) to go on. Selecting mode 0, E, or F, and
pressing the CSP Start key starts the address compare stop CSP function. This
function causes the CSP to stop at the completion of the microinstruction in
process when an address compare occurs. The address compare stop CSP can be
done for a CSP access to control storage or main storage.

Pressing the Address Compare Stop CSP key again stops the function and causes
the Address Compare Stop CSP light to go off.

Main Stg Sel Key and Light

Pressing the Main Stg Sel (Main Storage Select) key causes the Main Storage
Select light to go on. Use this key with the Mode Select key and the Input keys
to change or display the contents of an address in main storage. Use this key also
with the Adr Cmp Stop CSP key to stop the CSP when a main storage address
compare occurs.

You must place the compare address in the main storage address compare
register.

Pressing the Main Stg Sel key again causes the Main Storage Select light to go off.
This also returns the system to control storage select mode so that you can
change or display control storage.

Force CSP Run Key and Light

System Reset Key

Pressing the Force CSP Run key causes the Force CSP Run light (above the key)
to go on and causes the CSP to disable machine check interrupts. This lets the
CSP run while machine checks are present.

Pressing the Force CSP Run key again causes the Force CSP Run light to go off
and returns the CSP to normal operation. Any machine checks cause the CSP to
stop, and they must be reset to continue.

When the CSP Run light is off and the Mode Select display is not set to 0, E, or
F, pressing the System Reset key causes the System In Use light to go off and
causes the system to do a system reset.

The System Reset key resets the system registers and latches so the system can
start at a known state. The System Reset key does not reset the following
control panel operations:
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Lamp Test Key

o Address Compare Stop CSP
+ Main Storage Select

« Force CSP Run

» Input registers

« Mode Select

+ Line Select

» Display mode

When you press the Lamp Test key:

« If the system is powered on, all system lights and all parts of the hexadecimal
displays go on.

« If system powered off:
— The Power Check and Temperature Check lights go on.

— The eight lights for Power Status and Communication Line Status go on.

5362 System Unit Control Panel and Unit Emergency Switch

O-0F ==

Figure 2-3. 5362 System Unit Control Panel
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Operator Area of the 5362 System Unit Control Panel

Security Switch

Controls the power-on operation of the system and the mode of operation of the

processor:

« Normal position: Permits you to power on the system; the system
automatically does an IPL from the disk.

o Locked position: Prevents power-on.

« Service position: Permits you to power on the system and use the full
function of the control panel. Only your service representative normally
uses this mode.

Power On Key

Turn the Security switch key to the Normal position. Press the Power On key to
power on the system. When the system powers on, a system reset occurs and the
Power On light goes on.

The normal way to power off the system (when the SSP is installed and running)
is to enter the POWER OFF command at the system console. If a job is running,
the system sends a message to the console, and you can complete the job and
close the files without losing any information.

Another way to power off the system is to place the Keylock switch in the
service position, press the Select Function key until function 6 is in the Function
display, then press the Start Function key. The system powers off in 20 seconds
and if a job is running, the information can be lost.

After powering off the system you can turn the Security switch key to the
Locked position and remove the key. This prevents others from powering on the
system.

When you power off the system the following occurs:

« The Power On light flashes (for a maximum of 20 seconds) and then goes
off.

« The system can save or lose the contents of storage and registers, depending
on the way you power off the system.

« The system saves any information stored in the power failure latches (the
latest power failure information).
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Power On Light

Diskette in Use Light

Temperature Light

Voltage Light

Current Light

Console Light

Program Light

The Power On light (beside the Power On key) goes on when you power on the
system. The Power On light goes off when you power off the system.

The Diskette in Use light goes on when system requests to use the diskette drive.
This light goes off when the system removes the request to use the diskette drive.

If one of the system temperature sensing devices senses an overheated condition,
the system powers off, and the Temperature Check light goes on. This light
remains on until the temperature inside the system unit falls to a normal level
and the Power key is pressed to power on the system. If this problem occurs
again, see the System Problem Determination manual.

The Voltage light goes on if the voltage output of one of the system power
supplies is wrong. When the Voltage light goes on, the system has powered off.
(See the System Problem Determination manual.)

The Current light goes on if the current output of one of the system power
supplies is wrong. When the Current light goes on, the system has powered off.
(See the System Problem Determination manual.)

The Console light goes on if the system console or the work station controller
fails. If the system console fails, you can assign another work station as the
system console before processing continues (if you specified an alternate console
when you prepared the system for use). If the work station controller fails, the
cause of the failure must be found and corrected before processing can continue.
See the System Problem Determination manual. The Console light goes off when
the cause of the failure is corrected or when you assign the alternate console.

The Program light goes on if the control storage program senses a program error
for which there is no correction procedure. If the Program light goes on, see the
System Problem Determination manual.
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Processor Light

The Processor light goes on if the processing unit senses an error for which there
is no correction procedure. If the Processor light goes on, see the System Problem
Determination manual.

5362 System Unit Emergency Switch

CAUTION
Use the Unit Emergency switch only for emergencies.

The Unit Emergency switch, on the front of the system unit:

o Must remain set to the Power Enable position during normal system
operation

« Removes all system power when set to the Power Off position

Do not use the Unit Emergency switch instead of the normal power-off
procedure described under Power On key.

Service Area of the 5362 System Unit Control Panel

Input Keys

The service representative normally uses the bottom area of the system control
panel. Also, the operator can load the system, power off the system, or display
information by using the controls in this area. When an application program
needs the operator to use the switches in this area, the program gives the
operator instructions on how to use them.

This section describes the switches and lights in the service area of the system
control panel.

Use the four Input keys, (together with other keys on the control panel) to enter,
alter, or display data stored in control storage or local storage registers.
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Select Function Key and Function Display

Using this key selects a function and displays it in the Function display.

When the Security key switch is in the Normal position, you can only use
function 1. When the Security key switch is in the Service position, you can use
any function. Your service representative uses function 3 to load diagnostic

programs.

The function codes and their operations are:

Function

1

2

QOperation
IPL: The system loads from disk drive A.

Reload: The system loads the control store program from disk
drive A and the main store program from the diskette drive.

IPL Diagnostic Diskette: The system loads from the diskette drive.

Dump: Causes the system to dump main storage and control
storage.

System Reset: Pressing the Start Function key causes the system to
do a system reset.

The system reset resets the system registers and latches so the
system can start at a known state.

Power Off: Press the Start Function key. The system immediately
powers off and, if a job is running, the information can be lost.

Console Alter/Display: Pressing the Start Function key gives you
the Alter/Display menu.

Lamp Test: Pressing the Start Function key causes all the system
lights and all parts of the hexadecimal displays to go on.

Start CSP: Press the Start Function key to start the CSP.

Communication Line Status: Enter a communications line to be
selected (with the Input Keys) and press the Start Function key.
The status of the communication line is displayed in the Output
Display.

Note: A template is used to decode the output display to determine the
status of the communications lines.

Display CSP Status: The status of the control storage processor is
displayed in the Output Display.

Display/Alter LSR: After using the Input keys to select an LSR
(with the CSP stopped), pressing the Start Function key starts the
CSP. The CSP shows (on the Output display) the information
that you requested. The information can then be altered.
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D Display/Alter Control Storage: After using the Input keys to select
a control storage address (with the CSP stopped), pressing the
Start Function key starts the CSP. The CSP shows (on the
Output display) the information in the address you selected. The
information can then be altered.

E Compare Address & Stop: You can stop the CSP on the control
storage address by entering the address in the Output display then
pressing the Start Function key.

Output Display (Hexadecimal)

The four-character display (above the input keys) displays some system registers
and information on the condition of the system. This display also shows a
system reference code when the processor check light or the program check light
goes on (in the operator area of the control panel). Your service representative
uses the control panel keys to select the information for display.

Output Display Key and Output Display Light
Pressing the Output Display key causes the Output display to show the data that
you requested on the condition of the system. The Output Display light shows

that you pressed the Qutput Display key or that the system is displaying output
data because of another action.

5364 System Unit Service Menu

4 )

Service Control Menu
Service level:
Service
Select one of the following:
1. Change service level menu
2. Display communication line status
3. Perform an IPL from disk
4, Release the SSP and microcode
5. Configure, customize, or verify the system
6. Initialize the disk
7. Perform a system dump
8. Display service function menu
9. Display or alter the modified code
Alt-Esc=Session selection menu
F1=Help (Processor check)
Ready for option number (Program check)
.- (Console check)
(SRC -- XXXX)
(message)
(c) 1986 IBM Corp.

- J

Figure 2-4. 5364 Service Control Menu
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Operator Area of the 5364 System Unit

The 5364 System Unit uses the IBM Personal Computer screen as the system
console and operator panel. All system setup and commands are entered
through the PC rather than by setting switches, and the status conditions from
the host are displayed on the PC display rather than by using lights or indicators.

5364 System Unit Power Switch

To use 5364 System Unit, set the Power switch to the | (On) position. The
Power switch is on the right side of the unit, at the rear. All system power is
removed when this switch is set to Off.

5364 Service Control Menu Screen

Select option 3 (Service Session display) from the 5364 Session Selection menu to
display the Service Control Menu screen. The Service Control Menu screen is shown

in Figure 2-4.

Select option 8 from the Service Control Menu screen to display the Service

Function Menu screen.

//'

F3=Service control menu

Ready for option number

(message)

\—

Service Function Menu

Select one of the following:

9.

1. Enable MSP
2. Display or alter PC storage 10.
3. Display or alter MSP registers 11.
4. Display or alter main storage 12.
5. Reset the system 13.
6. Perform a system dump 14.
7. Console alter/display 15.
8. Single-step CSP 16.
17.

Start CS
Stop CSP
Display
Display
Display
Display
Display
Compare
Display

[

or alter PC ATRs
communication status
status of CSP and MSP

or alter LSRs

or alter control storage
address and stop

or alter MS ATRs

Alt-Esc=Session selection menu

(Processor check)
(Program check)
(Console check)
(SRC -- XXXX)

(c) 1986 IBM Corp.

Figure 2-5. 5364 Service Function Menu

5364 Service Function Menu Screen

For detailed information, refer to Program Problem Diagnosis and Diagnostic Aids,

SY21-0593.
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Selection codes for the service functions are:

Option
1

2

10

11

12

13

14

15

16

17

Operation
Enable MSP: Enables the Main Storage Processor.

Display or alter PC storage: Allows you to display or alter contents of
selected locations in PC storage.

Display or alter MSP registers: Displays a set of MSP registers. If a
register is desired that is not already shown, there is a procedure for
displaying or altering MSP registers. Otherwise, registers that are shown
are altered directly on the screen.

Display or alter main storage: Allows you to display or alter main
storage.

Reset the system: Allows you to reset the system.

Perform a system dump: Allows you to force a storage dump to disk.
Console alter/display: Allows you to stop the MSP while the CSP
continues to run. The alter/display routine becomes active, and the
options appear on the system console.

Single-step CSP: Allows you to single-step the Central Storage Processor.

Start CSP: Allows you to start the Central Storage Processor at a
specified address.

Stop CSP: Allows you to stop the Central Storage Processor at a specified
address.

Display or alter PC ATRs: Allows you to display or alter PC ATRs.

Display communication status: Allows you to display the communication
status.

Display status of CSP and MSP: Allows you to display the status of the
Central Storage Processor and the Main Storage Processor.

Display or alter LSRs: Allows you to display or alter contents of the
CSP/SS local storage registers (LSRs).

Display or alter control storage: Allows you to display or alter contents of
selected locations in control storage.

Compare address and stop: Allows you to stop the CSP/SS or a target
control storage address.

Display or alter MS ATRs: Allows you to display or alter MS ATRs.
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Chapter 3. Machine Instructions

Each system machine instruction is described here in detail. The instructions are
in two groups:

e Main memory
e SVGCs

The main memory machine instructions are arranged alphabetically by name,
and the SVCs are arranged alphabetically by their R-byte hex code.

For a listing of the mnemonic for each op code, refer to Appendix A,
“Instruction Formats,” in this manual.

The following is a listing of the machine instructions and SVCs in alphabetic
order according to their name:

“Action Control Element Build and Queue” on page 3-141
“Add Logical Characters (ALC)” on page 3-4

“Add Logical Immediate (ALI)” on page 3-7

“Add to Register (A)” on page 3-9

“Add Zoned Decimal (AZ)” on page 3-13

“Assign” on page 3-78

“Asynchronous Task Ready Check” on page 3-112
“Asynchronous Task Wait” on page 3-95

“ATASK” on page 3-126

“Branch On Condition (BC)” on page 3-16

“Compare Logical Characters (CLC)” on page 3-19
“Compare Logical Immediate (CLI)” on page 3-21
“Control Storage Transient Scheduler” on page 3-142

“Data Communications IOCH” on page 3-136
“Diskette Data Compression” on page 3-138
“Diskette I0S” on page 3-133

“DSC 1/O” on page 3-140

“DTASK” on page 3-127

“DTWAL” on page 3-129

“Dump Task/Terminate Task” on page 3-109

“Edit (ED)” on page 3-23

“Event Post” on page 3-73
“Event Wait” on page 3-71
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“Fast Exit” on page 3-85

“Fast Transfer” on page 3-84

“Fixed Disk I0S” on page 3-132

“Free Assigned Areas” on page 3-80

“Free Second Request Block” on page 3-77

“General Post” on page 3-70
“General Wait” on page 3-68
“Get Page” on page 3-93

“Increment System Event Counters” on page 3-81
“Insert and Test Characters (ITC)” on page 3-26

“Jump On Condition (JC)” on page 3-28

“Load Address (LA)” on page 3-31

“Load Program Mode Register (LPMR)” on page 3-34
“Load Register (L)’ on page 3-35

“Local Area Network IOCH” on page 3-137

“Log Trace Information” on page 3-99

“Main Storage Exit” on page 3-92

“Main Storage Relocating Loader” on page 3-145
“Maintain User Area Pages” on page 3-94

“MAP” on page 3-123

“Move Characters (MVC)” on page 3-38

“Move Hexadecimal Character (MVX)” on page 3-40
“Move Logical Immediate (MVI)” on page 3-42

“Post Action Control Element” on page 3-97

“Post Action Controller Status Word” on page 3-83
“Post Task by Task ID” on page 3-117

“Prepare Print Buffer (Not Ideographic)” on page 3-113
“Prepare Print Buffer (Ideographic)” on page 3-115

“QLOCK?” on page 3-125
“Queue/Dequeue” on page 3-86

“Resource Enqueue/Dequeue” on page 3-105

“Scan System Queue’ on page 3-100

“Sense Data Switches” on page 3-82

“Set Bits Off Masked (SBF)” on page 3-43

“‘Set Bits On Masked (SBN)”’ on page 3-44

“Set Task Privileged” on page 3-82

“Set Transient Area Not Busy” on page 3-97
“Shift Right Character (SRC)” on page 3-45
“SMFC” on page 3-132

“Specific Resource Dequeue” on page 3-103
“Store Register (ST)” on page 3-46

“Subtract from Register (S)” on page 3-48
“‘Subtract Logical Characters (SLC)” on page 3-51
“Subtract Logical Immediate (SLI)” on page 3-54
“Subtract Zoned Decimal (SZ)” on page 3-56
“Supervisor Call (SVC)” on page 3-67

“System Control Block Access” on page 3-88
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“Tape 10S” on page 3-138.1

“Task Block Priority Queue” on page 3-111
“Task Post” on page 3-101

“Task Wait” on page 3-102

“Task Work Area Accesses” on page 3-143
“Test and Set” on page 3-110

“Test Bits Off Masked (TBF)” on page 3-59
“Test Bits On Masked (TBN)” on page 3-61
“Time of Day” on page 3-123

“Transfer (XFER)” on page 3-63
“Transfer Control by Address” on page 3-90
“Transfer Control by ID”” on page 3-75
“Translated Assign” on page 3-119
“Translated Free” on page 3-121

“TWAL” on page 3-128

“Work Station/Printer IOCH” on page 3-134
“Work Station IOCH” on page 3-135
“WRK” on page 3-130

“Zero and Add Zoned (ZAZ)” on page 3-64

1255 Magnetic Character Reader I0S” on page 3-139

Machine Instructions
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Add Logical Characters (ALC)

Op Code | Q-Byte* Operand Addresses**
(Hex) (Hex) (Hex)
Operands Byte 1 Byte 2 Byte 3 Byte 4 Byte § Byte 6
A1(L1),A2 OE L1-1 Operand 1 address Operand 2 address
A1(L1),D2(,R1) 1E L1-1 Operand 1 address Op 2 disp ---
from XR1
A1(L1),D2(,R2) 2E L1-1 Operand 1 address Op 2 disp ---
from XR2
D1(L1,R1),A2 4E L1-1 Op 1 disp Operand 2 address -
from XR1
D1(L1,R1),D2(,R1) | SE L1-1 Op 1 disp Op 2 disp ---
from XR1 from XR1
Di1(L1,R1),D2(,R2) | 6E L1-1 Op 1 disp Op 2 disp ---
from XR1 from XR2
Di1(L1,R2),A2 8E Li1-1 Op 1 disp Operand 2 address --
from XR2
D1(L1,R2),D2(,R1) | 9E L1-1 Op 1 disp Op 2 disp .-
from XR2 [ from XR1
D1(L1,R2),D2(,R2) | AE L1-1 Op 1 disp Op 2 disp ---
from XR2 | from XR2
* The Q-byte designates the operand length:
L1-1 = the number of bytes in either operand, minus 1.
Maximum length of each operand is 256 bytes; both operand must be the same length.
** The operands may overlap. Address operands by their rightmost byte.

Operation
The Add Logical Characters (ALC) machine instruction adds the binary number

in operand 2 to the binary number in operand 1 and stores the result in
operand 1.

Program Note

The system resets the binary overflow bit during this operation if a carry does
not occur from the high-order byte.
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CAUTION
Overlapping the operands with the rightmost byte of the first operand

to the left of the rightmost byte of the second operand destroys part of
the second operand before it is used in the operation.

Resulting Program Status Byte Settings

Bit Name Condition Indicated
7 Equal Zero results
6 Low No carry occurred from the high-order byte and
result not zero
5 High Carry occurred from the high-order byte and
result not zero
4 Decimal Bit not affected
overflow
3 Test false Bit not affected
2 Binary Carry occurred from the high-order byte
overflow

Machine Instructions
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Example

Instruction

SE| 03 | 00 [ 10

Operand 1 before Operation

00110101 | 11001011 | 11101101 | 01100100
0CBD OCBE OCBF 0CCO<-Storage
Positions
Operand 2 before and after Operation
01011011 | 01010101 | 01111000 | 11001101
0CCD OCCE OCCF 0CDO<-Storage
Positions
Operand 1 after Operation
10010001 | 00100001 | 01100110 | 00110001
0CBD OCBE OCBF 0CCO<-Storage

Program Status Register before Operation

00000001
0 7 <-----Bits
Program Status Register after Operation
00000010
0 7 <-----Bits
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Add Logical Immediate (ALI)

Op Code Q-Byte* Operand Addresses**
(Hex) (Binary) (Hex)
Operands Byte 1 Byte 2 Byte 3 Byte 4
All 3F I Operand 1 address
D1(,R1),I 7F I Op 1 disp -
from XR1
D1(,R2),I BF I Opldisp |---
from XR2
* I =1 byte of immediate data (that is, 1 byte of actual data).
** Operand 1 is a 1-byte field; operand 2 is not used.

Operation

The Add Logical Immediate (ALI) machine instruction subtracts the binary
number in the immediate data byte from the binary number in operand 1 and
stores the result in operand 1. The 2’s complement of the immediate data byte is
put in the Q-byte. If the value in the Q-byte is numerically smaller than operand
1, the result occurs as if operand 1 has an additional high-order binary digit.

Program Notes

The Add Logical Immediate instruction is the Subtract Logical Immediate
instruction with a 2’s complement of the immediate data byte. The assembler
must provide the 2's complement of the immediate data.
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Resulting Program Status Byte Settings

Bit Name Condition Indicated
7 Equal Operand 1 value before subtract is equal to the
complement of the Q-byte value
6 Low Operand 1 value before subtract is less than the
. complement of the Q-byte value
S High Operand 1 value before subtract is greater than
the complement of the Q-byte value
4 Decimal Bit not affected
overflow
Test false Bit not affected
2 Binary Bit not affected
overflow

Example

The assembler changes the add of the data to a subtract of the 2’s complement of
the immediate data such as hex OB to hex F5 in the example.

Assembler instruction ALI X'0021’,X'0B’
3F F5 00 21

Operand 1 before Operation
00
0021 <----- Storage Positions

Operand 1 after Operation
OB
0021 <----- Storage Positions

Program Status Byte after Operation
00000010
0 T <==-- Bits
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Add to Register (A)

Op Code Q-Byte* Operand Addresses**
(Hex) (Binary) (Hex)
Operands Byte 1 Byte 2 Byte 3 Byte 4
A1 RX 36 Rx Operand 1 address
D1(,R1),RX 76 Rx Op 1 disp ---
from XR1
D1(,R2),RX B6 Rx Op 1 disp .-
from XR2

* Rx specifies the register whose contents are modified by the machine
instruction.

** Operand 1 is a 2-byte field addressed by its rightmost byte; operand 2
is not used.

Machine Instructions
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Operation

The Add to Register (A) machine instruction adds the binary number in operand
1 to the contents of the 2-byte register selected by the Q-byte and stores the
result in the register. The Q-byte coding is:

Q-Byte
Hex Register Specified
00 None, the system ignores (no-op) the instruction
01 XR1
02 XR2
03 XR1
04 Q, program status register
08 Address recall register
10 Instruction address register
20 Instruction address register
40 Instruction address register
41 XR1
42 XR2
43 Address recall register
44 WR4
45 WRS
46 WR6
47 WR7
AQ! PDIR
All PXR1, XR1
A2l PXR2, XR2
A3l PIAR, IAR

All others  Reserved; do not use

I These Q-bytes make the instruction privileged so they can only be used
by privileged programs. No carry is added to the PACT of the register that
contains the total after the addition. If the PDIR is used the instruction is a
no op, since only the high order byte of the PDIR is defined and the
instruction only affects the low order two bytes.
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Program Notes

« If the Q-code is hex 04 (program status register), the high order byte (of the
two byte field addressed by the instruction) is placed in the length count
recall register and the low byte is placed in the program status register.
Adding to the program status register causes unpredictable results; a hex 04
is forced into the high byte before the addition is done.

+ This machine instruction does not change the operand.

CAUTION
The results in the program status register are not reliable if it is the
register selected.

Resulting Program Status Byte Settings

Bit Name Condition Indicated
7 Equal Zero results
6 Low No carry occurred from the leftmost byte and
result not zero
5 High Carry occurred from the leftmost byte and
result not zero
4 Decimal Bit not affected
overflow
3 Test false Bit not affected
2 Binary Carry occurred from the high order byte
overflow
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Example

00

04

Instruction
36 00000010
Operand 1
01001000 | 00100000
0003 0004

Storage Positions

Index Register 2 before Operation

00110101 | 01101010

01111101 | 10001010

00000010
0 T L===-- Bits
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Add Zoned Decimal (AZ)

Op Code Operand Addresses**
(Hex) Q-Byte* (Hex) | (Hex)
Operands Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
A1(L1),A2(L2) 06 L1-L2 | L2-1 | Operand 1 address Operand 2 address
A1(L1),D2(L2,R1) 16 L1-L2 [ L2-1 | Operand 1 address Op 2 disp ---
from XR1
A1(L1),D2(L2,R2) 26 L1-L2 | L2-1 | Operand 1 address Op 2 disp ---
from XR2
D1(L1,R1),A2(L2) 46 L1-L2 | L2-1 | Op1disp Operand 2 address .-
from XR1
Di(L1,R1),D2(L2,R1) |56 L1-L2 [ L2-1 | Op 1disp Op 2 disp ---
from XR1 from XR1
D1(L1,R1),D2(L2,R2) |66 L1-L2 [ L2-1 | Op 1disp Op 2 disp ---
from XR1 from XR2
Di1(L1,R2),A2(L2) 86 L1-L2 | L2-1 | Op 1disp Operand 2 address ---
from XR2
Di1(L1,R2),D2(L2,R1) |96 L1-L2 | L2-1 [ Op 1disp Op 2 disp ---
from XR2 from XR1
D1(L1,R2),D2(L2,R2) | A6 L1-L2 | L2-1 | Op 1disp Op 2 disp ---
from XR2 from XR2

* The Q-byte designates the operand length:

L2-1 (4 bits) = the number of bytes in operand 2, minus 1.

** The operands may overlap. Address operands by their rightmost byte.

Maximum length of operand 1 is 31 bytes; maximum length of operand 2 is is 16 bytes.

L1-L2 (4 bits) = the number of bytes in operand 1, minus the number of bytes in operand 2.

Operation

The Add Zoned Decimal (AZ) machine instruction algebraically adds the second

operand to the first operand and stores the result in the first operand.

The main storage processor sets the zone bits of all bytes except the rightmost
byte in the first operand to hex F (binary 1111). It sets the zone bits of the
rightmost byte in the first operand to (1) hex F (binary 1111) if the result of the
operation is either positive or zero, or (2) hex D (binary 1101) if the result is

negative.

Machine Instructions
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Program Notes
« The second operand is not changed unless the fields overlap.
+ The system does not check for allowed decimal digits in either operand.

+ The decimal overflow condition indicator (program status bit 4) may be set
on during this operation. Program status bit 4 can be reset by:

— A system reset

— Testing decimal overflow with a branch on condition or jump on
condition instruction

— Loading a 0 in bit 4 of the program status register using the load register
instruction

+ The system stores the rightmost address of operand 1 in the address recall
register (ARR) and leaves the ARR modified with data that should not be
used.

CAUTION

Overlapping the operands with the rightmost byte of the first operand
to the left of the rightmost byte of the second operand destroys part of
the second operand before it is used in the operation.

Resulting Program Status Byte Setting

Bit Name Condition Indicated

7 Equal Zero results

6 Low Negative results

5 High Positive results

4 Decimal Carry occurred from the leftmost position of
overflow operand 1

3 Test false Bit not affected
Binary Bit not affected
overflow
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Example

Instruction

04 | 22 | 00 10 | 00 | 20

Operand 1 before Operation
F7 | F6 | F3 | F6 | F9

000C 000D OOOE OOOF 0010 <---

Operand 2 before and after Operation
F4 | F2 | F5

001E OOIF 0020 <---

Operand 1 after Operation
FO | FO | F4 | F2 | Fs

000C 000D OOOE OOOF 0010 <---

Program Status Register before Operation
00000001
0 7 <-----Bits

Program Status Register after Operation
00000100
0 7 <-----Bits

Storage Positions

Storage Positions

Storage Positions

Machine Instructions
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Branch On Condition (BC)

Operation

Op Code Q-Byte* Branch to Address**
(Hex) (Binary) (Hex)
Operands Byte 1 Byte 2 Byte 3 Byte 4
All Co XXXX XXXX Direct address
Di1(,R1),I DO XXXX XXXX Disp from ---
XR1
Di1(,R2),1 EO XXXX XXXX Disp from ---
XR2
Di1(,R8),1 FO XXXX XXXX Disp from -
ARR

* The Q-byte contains a binary mask specifying which program status
register positions are tested by the instruction.

** If the ARR is used in the operand, the address being branched to is
determined before the ARR is changed to the next sequential instruction.

The Branch On Condition (BC) machine instruction tests the program status
register (rightmost byte) under control of the Q-byte. If the register meets the
condition set up by the Q-byte, the system places the branch to address in the
instruction address register, places the address of the next sequential machine
instruction in the address recall register, and branches to the branch to address.
If the register does not meet at least one condition set up by the Q-byte, the
system places the address of the next sequential machine instruction in the
instruction address register, and the program advances to the next sequential
machine instruction.

The Q-byte determines what conditions are tested and if the branch is to occur
on condition true (when the specified program status register bit is 1) or occur
on condition false (when the specified program status register bit is 0). When bit
0 of the Q-byte is 1 (condition true), the branch occurs if any of the indicators
tested is 1 (associated bit is 1). When bit O of the Q-byte is 0 (condition false),
the branch occurs if all the indicators tested are 0 (associated bits are all zero).
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Bits 2 through 7 of the Q-byte determine the bits to be tested in the program
status register. These bits, and the conditions they represent, are:

Q-Byte
Bit Condition Tested
7 Equal
6 Low
S High
4 Decimal overflow
3 Test false
2 Binary overflow

Program Notes

» The branch to address is placed in the instruction address register before the
next sequential instruction address is placed in the address recall register.

« A branch to a displacement off the ARR is in effect a return, provided the
ARR has not been changed since the previous branch.

» The address placed in the address recall register remains there until a
decimal add, decimal subtract, insert and test character, zero and add zoned,
or another branch on condition machine instruction is executed. Load
register, load address into register, add register, and subtract from register
instructions change the address in the ARR if the ARR is the target register.
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