
































































































































































































































































































































































































































































































































































































































































































































































































































SLA Timing

If R1 positive, shift amount < 32, then:
L.5(+0.3 if binary overflow)

shift amount 2 32, then:
L.0 (+0.3 if binary overflow)

If R1 negative, shift amount < 32, then:
5.5 (+0.3 if binary overflow)

shift amount = 32, then:
3.1 (binary overflow assumed)

SRA Timing

R1 positive: 2.7
R1 negative: 3.7 if SA < 32, else 2.7

SRDA Timing

R1 positive, shift amount < 32 then 3.6
2 32 then 3.0

R1 negative, shift amount < 32 then 4.5
2 32 then 3.9

SDLA Timing

R1 positive, shift amount < 32 then 6.5 (+0.3 if cc3)
2 32 then 5.3 (+0.3 if cc3)

R1 negative, shift amount < 32 then 7.8 (+0.3 if cc3)
> 32 then 6.6 (+0.3 if cc3)

AS, SP Timing
4.7+0.7 N1 plus case dependent portion:

a) |f N1<N2 and effective addition, then:
+0.9+0.8((N2-N1)/4)up)+0.4ZR(WR+2KR+PR)

b) If N1<N2 and effective subtraction, then:
+1.040.8((N2-N1)/4)up)+0.4ZR(Wr+2KR+PR)

c) If intermediate result isminus zerothen:
+1.5

d) If intermediate result is recomplemented, then:
+3.4+0.8N1+1.1((((N2-N1)/4)up),positive values only)
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MVC Timing

a) In case of Lk-byte overlap of both operands (which is
likely when opl start address minus op2 start address is
<4), then:

2.6 + 0.4N

b) else
2.2+0.4(N/b4 up)+0.2Z1(W1+2K1+P1)+0.2Z2(W2+2K2+P2)

PACK Timing

If N1 < 8, then:
2.5+0.5N1+0. 3QP (WP+2KP+PP)

If N1 >8, then:

3.0+0.7((N2-N1/2up)+0.3QP (WP+2KP+PP)

+a if N1-1({(N2-1)/up)

where a =0.4+0.2(1+Z1)(N1-1-((N2-1)/2up))/4 up

ZAP Timing

L.3 + 0.7N1 plus case dependent portion:
+0.9 ifminus zeroresult
+0.4+(0.9+0.3ZR) ((N2-N1)/hup) if N2>N1

XC Timing
a) |f ADR1 = ADR2 then:

N=1...48 (bytes): 3.5+0.2Z1(1+2K1+P1)
N=5...88 : L.5+0.2Z1(2+2K1+P1)
N> 8B : 5.6+0.2(N+(ADR1)modk)/4 up)

b) If ADR1 not equal ADR2 and no overlap within 4 bytes:

N < 5B: 6.3 + 0.6N
N > 5B: 9.4 + 0.6 ceil (N-1+(Addr(Op1)+1)mod 4)/4)+0.2
ceil ((Addr(0p2)-Addr(Op1))mod 4)/4

c) If ADR1 unequal ADR2 but overlapping within 4 bytes

(0 < ADR1-ADR2 <4), then:
5.4 + 0.6N
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MP Timing

a) If more than 8 significant multiplier
digits (n)1), then:
18.7+6.32n+0.5Y1(W1+2K1+P1)+0.3Y2(W2+2K2+P2)

b) If N1+N2 > 12, then:
19.4246.32n+.5Y1(W1+2K1+P1)+0.3Y2(W2+2K2+P2)

c) If 8 < N1+N2 < 12, then:
20.8+4.29n+0.5Y1(W1+2K1+P1)+0.3Y2(W2+2K2+P2)

d) If N1+N2 < 8, then:
21.2+3.24n+0.5Y1(W1+2K1+P1)+0.3Y2(W2+2K2+P2)

1) 'number of significant multiplier
digits' = minimum number of
significant digits in OP1 or OP2, e.g.:
oOP1 = X'0000012C'
oP2 = X'980D'
==>n=2

Note: An even distribution of digits 0...9 is assumed for
MP and DP instructions.
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Appendix C : Definitions

Glossary of Terms and Abbreviations

This glossary contains technical terms associated with the
sub ject of this publication. A wider and more general range
of terms is contained in IBM Data Processing Glossary,
GC20-1699.

IBM is grateful to the American National Standards
Institute (ANSI) for permission to reprint its definitions
from the American National Standard Vocabulary for
Information Processing (Copyright c 1970 by American
National Standard Institute, Incorporated), which was
prepared by Subcommittee X3. 5 on Terminology and Glossary
of American National Standards Committee X3. These
definitions are indicated by an asterisk.

ABM = Asynchronous balanced mode

ACF = Advance communications function
ACK = Positive acknowledgement

ACR = Abandon call and retry

ACU=Automatic call unit

address translation: The process of changing the address of
an item of data or an instruction from its virtual address
to its processor storage address. See also dynamic address
translation.

ADM = Asynchronous disconnect mode

ARM' = Asynchronous response mode

ASCII = American National Standard Code for Information
Interchange

basic control (BC) mode: A mode in which the features of a
System/360 computing system and additional System/370
features, such as new machine instructions, are operational
on a System/370 computing system. See also extended control
(EC) mode. :

BCC=Block check character
BCD=Binary coded decimal
bps=Bits per second

BSC=Binary synchronous communication
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BSM=Basic storage module
CA=Communications adapter
CC=Condition code

CCiTT=International Telephone and Telegraph Consultative
Committee

CCwW=Channel command word

CDSTL=Connect data set to line

CE=Channel end

CMDR=Command reject

control registers: A set of registers used for operating
system control of relocation, priority interruption,

program event recording, error recovery, and masking
operations.

control storage: An area in a processor where the microcode
is stored.

CPU=Central processing unit

CRC=Cyclic redundancy check

CRQ=Call request

CSw=Channel status word

CTLI=Control Interface

CTS=Clear to send

cursor: A movable marker on the video display used to
indicate the position of the next character to be entered
or deleted.

DE=Device end

DlSC=Disconnect

DLE=Data link escape

DLO=Data line occupied

DM=Disconnected mode

DPR=Digit present

DSC=Distant station connected
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DSR=Data set ready
DTE=Data terminal equipment
DTR=Data terminal ready

*dump: To copy the contents of all or part of a storage,
usually from an internal storage into an external storage.

dynamic address translation: (1) The change of a virtual
storage address to a processor storage address during
execution of an instruction. See also address translation.
(2) A hardware feature that performs the translation.

EBCDIC=Extended binary-coded decimal interchange code
ECPS=Extended control program support

ElA=Electronic Industries Association

EiB=Error index byte

EMU=Emulator

ENQ=inquiry

enter: In this manual refers to the placing of information
into the system by specifying commands, data or addresses

at the keyboard, and then pressing the ENTER key. See also
key in.

EON=End of number

EOT=End of transmission

ERP=Error recovery procedure

ETB=End of transmission block

ETX=End of text

extended control (EC) mode: A mode in which all the
features of a System/370 computing system, including

dynamic address translation, are operational. See also
basic control (BC) mode.

FBS=Fixed block storage
FCS=Frame check sequence
HDV=Halt device

Hex=Hexadecimal
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c-4

hexadecimal: A number system that uses the equivalent of
the decimal number 16 as a base.

I=information

IC=Integrated channel

ID=Identifier

IDA=Indirect data addressing

IDAL=Indirect data address list

[DAW=Indirect data address word

IML=Initial microcode loading

initial microcode load: The procedure that causes the

microcode to be loaded into control storage. Abbreviated
to IML.

*initial progam load: The procedure that causes the initial
part of an operating system or other program to be loaded
such that the program can then proceed under its own

control. Abbreviated to IPL.

*initialize:,To set counters, switches and addresses to

zero or other starting values at the beginning of, or at
the prescribed points in, a computer routine.

integrated adapter {or attachment): A device which allows
1/0 devices to be attached to the system without a standard
control oRit.

*interrupt: To step a process in such a way that it can be
resumed.

{ /O=fnput foutput

Pt=initial program loading

SO=International Organization for Standardization
ITB=intermediate text block

kbps=Kilobytes per second

key in: In this manual refers to the typing in or keying in
of characters by means of the alphameric keys at the
keyboard. |t does not include pressing the ENTER key. See

also Enter.

LRC=Longitudinal redundancy check
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microcode: A sequence of microsteps, also termed a
microroutine.

*modem: (MOdulator-DEModulator.) A device that modulates
and demodulates signals transmitted over communication
facilities.

MSD=Main storage directory

multipoint network: A line or circuit that interconnects
several stations in a data communications system.

NAK=Negat ive acknowledgement
Nr=Number received

NRM=Normal response mode
NRZi=Nonreturn to zero inverted
Ns=Number sent

NSA=Nonsequenced acknowledge
NSP=Nonsequenced poll

*online: Pertaining to equipment or devices under control
of the processor.

*operating system: Software which controls the execution of
computer programs and which may provide scheduling,
debugging, input/output control, accounting, compilation,
storage assignment, data management, and related services.

PABX=Private automatic branch exchange

PClI=Program controlled interruption

P/F=Pol11/Final

P10=programmed input/output

PlU=Path information unit

PND=Present next digit

processor storage: All program addressable storage from

which instructions can be executed and from which data can
be loaded directly into registers.

program status word: A doubleword in the processor storage
used to control the order in which instructiens are
executed, and to hold and indicate the status of the
computing system in relation to a particular program.
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Abbreviated to PSW.

PSW=Program status word
PTTC=Paper tape transmission code
RNR=Receive not ready

RR=Receive ready

RTS=Request to send

RVI=Reverse interruption
SCA=Standard channel adapter
SCB=Station control block
SDLC=Synchronous data link control
SEP=Separator

S10=Start input/output

SIOF=Start input/output fast

SLi=Suppress length indication

SNRM=Set normal response mode
SOH=Start of heading

SP=Space

S/S=Start/Stop

stand-alone program: An independent program that does not
require an operating system.

STR=String switch

STX=Start of text

support processor: An independent control processor of the
4331 with its own clocking device.

SYN=Synchronization

teleprocessing: The processing of data that is received
from or sent to remote locations by way of
telecommunication lines.
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TIC=Transfer in channel
TLB=Translation look-aside buffer

trap: (1S0) An unprogrammed conditional jump to a specified
address that is automatically activated by hardware, a
recording being made of the location from which the jump
occurred.

tributary station: In a centralized multipoint data
communications system, this is a station, other than the
control station, that can communicate only with the control
station when polled or selected by the control stations.

typamatic key: A key that causes a single character entry
when briefly depressed, and repetitive character entry as
long as the key is held down.

UA=Unsequenced acknowledgement

UC=Unit check

UCW=Unit control word

virtual address: An address which refers to virtual storage

and must, therefore, be translated into a processor storage
address when it is used.

virtual storage: Addressable space that appears to the user
as processor storage, from which instructions and data are
mapped into processor storage locations. The size of
virtual storage is limited by the addressing scheme of the
computing system and by the amount of auxiliary storage
available, rather than by the actual number of processor
storage locations.

VRC-Vertical redundancy check
VTAME=Virtual telecommunications access method entry
WACK=Wait before transmit

XID-Exchange station identification
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Appendix D. CA Code Tables

Lower Case Upper Case
Lo /- N/ b \
Main Storage Byte Positions 0, 1, 2, 3, (S, B, A, 8)

Byte Positions | 0000 | 0001 | 0010 |0011 | 0100/ 0101| 0110 6111 1000 | 1001 | 1010 | 1011 | 1100 1101|1110 | 1111
4567 Ipex| 0| 1 | 2| 3| a|5s| 6| 7| 8|9 |a|8B|c|D|E]|EF
(4,2 1C)

0000 0 8 @ @ h * ¢ 9 H
0001 1 |Space y q & Space Y Q +
0010 2 1 z r a = z R A
0011 3 9 / j i ( ? J |
0100 4 2 B
0101 5 0 s k S K
0110 6 Ecg)A t | T L 9.
#
0111 71 3 . $ | ¢ i ! c
Re- Re-
1000 8 4 By pass| store d Bypass store D
1001 9 u m V] M
1010 A Stop v n Stop v N
(RS) {RS) Tab
CR . CR
% LF E
1011 B 5 LF F e b e
Up- _ Down+ Up- Down
10 | € shift | o shift shife | W o khift
Back- Back-
- F
1101 D 6 EOB space f EOB space
1110 E 7 Prefix Idle g > Prefix Idie G
© ©
1111 F EOT X P Delete EOT X P Delete,
Notes:
L 0 T ! [ 2 l 3—1 4 ] 5 I 6 I 7 J 4300 Byte 1. Equivalent Functions
L CR/LF = NL LF = Index

L B

e — -

talsfalafr]e o™

o] s [A e ] 2] ]c |oen

z = Duplicate Assignment

Figure 24, Code Structure for 1060 Data Communication System in IBM Terminal Control — Type 1 Operations

Transmitted and
Received Character
_ These codes perform no function in the 1050 Data Communication

System but are valid data codes. They are not printable.

2. S-bit position {0 for lower case, set for upper case)
inserted on receive operations or deleted on transmit
operations. Insertion/deletion performed by

hardware.

3. Start and stop bits are deleted at the CA during
receive operations; added at the CA during transmit

operations.
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Main Storage Byte Positions 0,1, 2,3, (0, B, A, 8)
Byte Positions | 0000|0001 {0010 {6011 | 0100 {0101 { 0116 {6111
4,5,6,7
@3, 1,c)|Hex| © 1 2 3 4 5 6 7
0000 0 8 | Add @ H
0001 1 |Space Y Q +
0010 2 1 z R A
0011 3 9 / J l
0100 a| 2 Mes-| g
sage
. Re-
0101 5 0 S K store
0110 6 EOA| T L @
# ‘
0111 7 3 $ C
1000 8 4 . [»)
Sub -
1001 9 U M tract
1010 A Y N Tab
1011 B 5 LF CR E
1100 c w o}
®
F
1101 D 6 EOB
1110 E 7 Idie | G
©
|
1111 F EOT X P Delete

This bit position is always zero
o] 1 {2 ]3]a]s |6 | 7 |as00Bye
Lelalslal2[r]c Jcomsmeune

lStartl B ] A l 8 —[ 4 ] 2 r1 T ¢ ]Stop ;Li:r;sivmegtg:aarzgter

Note: Start and stop bits are deleted at the CA during receive operations; -
added at the CA during transmit operations.

Figure 25, Code Structure for 1060 Data Communication System in IBM Terminal Control — Type 1 Operations
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Lower Case Upper Case
N\ J\.
s N7/ \

Main Storage Byte Positions 0, 1, 2, 3, (S, B, A, 8)
Byte Positions [ 0000|0001 | 0010 {0011} 0100 [ 0101 | 0110 rCi111 1000 | 1001 {1010 | 1011 | 1100 | 1101 | 1110 1111
4,5,6,7
(4,2,1,C) Hex V] 1 2 3 4 S 6 7 8 9 A B (o D E F
0000 | 0 8 | @ - h T S S H
® ®
0001 1 |Space y q & Space Y Q +
0010 2 1 z r a = z R A
0011 3 9 / j i ( ? J |
; <
0100 4 2 b r———1 B
0
0101 5 0 s k ) S K
O g p—
0110 6 EOA t I ® r--a T L F e
# . + ©
. |
0111 7 3 @ $ c PR R I S i C
1000 8 4 d : D
1001 9 u m V] ™M
1010 | A v n Horiz v N Horiz
. Tab Tab
LF LF
1011 B 5 (Notes| NL e % (Notes NL E
3 & 51 3&5)
Up- [ Down- Up- Down
oo ¢ shift | ° khift shife | W © shift
® Back- Back-
F
1o1 o 6 EOB space f ! EOB space
>
1110 E 7 IDLE| g o= IDLE| G
© p
1111 F EOT X p X
IJ —[ 1 I 2 l 3 l a L 5 [ 6 l 7 14300 Byte 4. fNele-d( new line ) performs a carrier return and line
"= Terminal Code 5. The following characten"s‘ {not used by 2740 or 2741
{ |
- 5 ! B ] A I 8 4 l 2 ] ! [ ¢ Structure Communication Terminals) are provided for PTTC/
Transmitted and BCD and PTTC/EBCDIC programming considera-
IStart l B l A I 8 J 4 [ 2 ] ! I ¢ btop Received Character tions with the 1050 Data Communication System:
E _ PTTC/EBCDIC characters are shown above dashed line. Punch ON (PN) ‘09" and 99’
PTTC/BCD characters are shown below dashed line. Bypass (BY) ‘38" and ‘B8’
_ Characters in undashed boxes are common to PTTC/BCD Restore (RES) 58 and ‘D8’
and PTTC/EBCDIC Punch OFF (PF) ‘79" and ‘F9’
N ) Delete (DEL) ‘7F" and ‘FF’
) "‘S"t’ 4 ston bi deleted at the CA duri . - Prefix (PRE) ‘3E’ and ‘BE".
. Start and stop bits are deleted at the uring receive operations; added at 6. In the 2741, the index key is replaced by an

the CA during transmit operations.

2. S-bit position ( 0 for lower case , 1 for upper case ) is inserted during receive
operations ; deleted during transmit operations. Insertion / deletion is performed
by hardware . :

3. LF (line feed ) performs indexing,

attention key : no indexing can be performed
during transmission . indexing is performed
when the terminal receives an index

. character from the line .

Figure 26. Code Structure for 2740 Communication Terminal or 2741 Communication Terminal in IBM Terminal
Control — Type 1 Operations
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Main Storage Byte Positions 0, 1,2, 3 (0, 1,2, 3)

Byte Positions |0000 | 0001 0010 | 0011 | 0100} 0101|0110 | 0111 | 1000 | 1001 {1010 | 1011 {1100 | 1101 | 1110{ 1111
4,5,6,7 )
(4,5, 6, 7) Hex 0 1 2 3 a4 5 6 7 8 9 A B C D E F
0000 0 |NUL {DLE |DS SP & — 7/ 0
///
0001 1 |SOH |DC1 [SOS f a i A J 1
0010 2 |STX {DC2 (FS SYN b k s B K S 2
0011 3 |ETX |DC3 ] c ! t C L T 3
//
0100 4 |PF RES (BYP [PN d m u D M 8] 4
7
0101 5 |[HT INL [LF (RS 7K n v E|N|V |S
EOB 7
0110 6 {LC BS - uc // f ) w F o w 6
B
PRE ////
0111 7 |DEL |IL EOT 7/ g p X G P X 7
/)
ESC]
77
1000 8 CAN h g y H Q Y 8
7
1001 9 EM ///4 1 r z | R ¥4 9
1010 A |SMM |CC SM ¢ !
7/
1011 B VT $ // =
1100 C |FF IFS DC4 < * % @
1101 D [CR IGS [ENQ | NAK ( ) B
1110 E |SO |[IRS ]ACK + ; >7 =
7
111 F |S! IUS |BEL |SuB | e | ? "
| 0 L 1 ] 2 [ 3 ] 4 ] 5 1 6 l 7 l4300 Byte Notes:
1. During receive operations in non-text mode, the DLE
EBCDIC character, followed by any of the bit configurations ir
[ 0 L ! L2 [ 3 [ 4 l 5 i 6 l 7 Structure columns 6 or 7, will cause the command to be ended.
- However, only those bit configurations indicated by
Transmitted and
l 0 l ! l 2 I 3 T 4 T 5 l 6 l 7 Received Character are valid.
) ) 2. The following DLE sequences are defined:
z = Duplicate Assignment 70’ = ACKO
‘61" = ACK1
‘7F'= WABT

Figure 27. EBCDIC, as Used for Binary Synchronous Communication Control
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Main Storage Byte Positions 0, 1, 2,3 (0, 7, 6, 5)

Byte Positions | 0000 | 0001 0010 | 0011 {0100 | 0101 [0110 {0111 | 1000 | 1001 { 1010 1011 {1100 | 1101 | 1110 {1111
wsSypexl 0o f 1 23 )a}|s 6|78 |9 | Aa|B|CciD|E]|F

0000 0 |NUL |DLE | SP 0 @ P N | e

0001 | 1 |soH |pci | ¢ 1 {A]la|a|a

0010 | 2 |[sTx |pc2 | 2 |8 R | b |«

o011 | 3 |[evxfoc3| # | 3 | c | s | c | s

o100 | 4 |eoT {pca | $§ a {o | T |d/|¢

0101 |5 |enalnak] % | 5 | E ule | u

0110 | 6 [ACK|SYN| & | 6 | F v | f v

o111 | 7 |BEL |ETB | - 7 6 | w/| gl w

1000 | 8 |BS |cAN| ( 8 | H | x | n | x

1001 | 9 {HT |EM | ) 9 |1 Y | v

1010 | A |LF |[sus | * J z | 2

1011 B |vr [ESsc | + ; K [ k {

1100 c |FF |Fs ’ < |t N ! :

1101 | o |[crR |Gs | - = Im |y |m }

110 | € |so |[Rs SN aAa|a |~

111 | F|st fus | s 2 1o | -1 o |DEL

[o 1] 2]3fals |6 |7 ]ezoosye

3|2|1

i
IOT:lszlzl

5

6

7

ASC!! character on
communication line

Figure 28. ASCII, as Used for Binary Synchronous Communication Control

This bit position is always zero.

ASC!I transmission code
( as appears in processor storage)

Notes:

1. During receive operations in non-text mode,
the DLE character, followed by any character
appearing in column 3, causes the command
to be ended.

2. There are three DLE sequences:

‘30" = ACKO
‘31" = ACK1
‘3F’ = WABT
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Page of GA33-1526-2
Revised September 15, 1980
by TNL GN33-1733

Index

abbreviations c-1
adapters, 1/0  3-1, 3-4
address compare, storage 8-4
addresses

channel 3-5

device 3-5
address restrictions, channel 0 3-6
address translation -1, 2-6
alternate key 2-14
attention identifier, 3270 4-16
attribute character 4-11
autopoll command, CA, SDLC 7-60
available processor storage A-1

basic check lamp 2-8
basic commands, CA, SDLC  7-47
basic storage module 2-3
binary synchronous control, CA 7-24
commands 7-27
line control characters 7-24
sense information 7-40
status 7-38
transmission code = 7-26
block multiplexer channel 3-21
data rate 3-21
description 3-21
device address 3-8
operation 3-21
subchannels 3-8, 3-21
break command, CA, start/stop 7-14
BSM (basic storage module) 2-3
byte multiplexer channel 3-19
data rate 3-19
data transfer 3-20
description 3-19
device address 3-5
operation 3-20
subchannels 3-5, 3-19

cancel key 2-11

change display key - 2-10

channel ‘

addresses 3-5 ¢

block multiplexer 3-8, 3-21
byte multiplexer 3-5, 3-19
integrated 3=1
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Page of GA33-1526-2
Revised September 15, 1980
by TNL GN33-1733

logout recording 8-3
model-dependent information 8-1
partial results 8-3
program examples, CA, SDLC 7-70
check-stop state 8-7
clear 1/0 instruction, 3340/3344 6-2
clock comparator 8-3
clock resolutions 8-3
command set
binary synchronous control, CA 7-27
diskette drive 5-1
IBM Terminal Control - Type 1, CA 7-5
synchronous data link control, CA 7-47
1052 k-21
3270  4-1
3340/3344 6-1
communications adapter 7-1
binary synchronous control  7-24
description 7-1
IBM Terminal Control - Type 1 7-3
line addresses 3-5
compatibility
features 9-1
program  1-2
System/3  9-3
System/360 1-2
System/370 -1, 1-2
1401/1440/1460-series 9-2
configurator, processor complex 10-1
console keyboard 2-9
console, operator's 2-7
console printer
commands  4-21
sense information 4-29
status  4-27
contactpoll, CA, SDLC 7-60
control alarm command, 1052 4-26
control characters, 3270 4-8
control interface 3-15
control no-op command
CA, start/stop 7-16
1052 L-26
control panel, operator's console 2-8
control register 14 8-6
control-SCB command, CA, SDLC 7-69
copy key 2-12
CPU timer 8-4
CTL! (control interface) 3-15
cycle steal mode, integrated channel 3-2

DASD adapter ' 3-15, 10-1
address 3-8

data buffer, MPX channel 3-18

data polling, CA, SDLC 7-60
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Page of GA33-1526-2
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by TNL GN33-1733

data rate
block multiplexer 3-21
byte multiplexer 3-19
define operations command, diskette 5-1
definition of terms C-1
delete key 2-13
device addresses 3-5
block multiplexer 3-8
byte multiplexer 3-5
communications adapter 3-5
direct access storage devices 3-8
diskette drive 3-5
keyboard displays 3-5
line printers 3-5
magnetic tape unit adapter 3-10
multi-function card unit 3-5
operator's console 3-5
diagnostic command, 3340/3344  6-1
dial command, communications adapter
binary synchronous 7-36
start/stop 7-14
synchronous data link control  7-48
disable command, communications adapter
binary synchronous 7-34
start/stop 7-14
synchronous data link control 7-48
diskette drive
attachment 3-11
commands 5-1
control bytes 5-1
device address 3-5
error recovery 5-18
manual operations 5-12
reset states 5-11
seek address 5-4
sense information 5-14
~status 5-13
display console
address  3-5
description 2-7
sense information, 3270 4-20
status, 3270 4-17
display/printer adapter 3-13, 10-1
display screen, operator's console 2-15
DOS 1-2
DOS/VS 1-2
DOS/VSE 1-2
double-bit error detection 2-4
dynamic address translation 1-1, 2-6

ECPS:VSE mode 1-1

enable command, communications adapter
binary synchronous  7-34
start/stop 7-13
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synchronous data link control  7-48
enter key 2-14 '
erase all unprotected command, 3270 4-4
erase end of field key 2-11
erase input key 2-11
erase unprotected to address order, 3270 4-15
erase/write command, 3270 4-3
error correction, storage 2-4
error recovery

synchronous data link control, CA 7-84
exclusivity of features 10-11

features of processor
compatibility 9-1
exclusivities 10-11
optional 10-10
standard 10-9

feed command, diskette 5-11
glossary C-1

halt instruction, 3340/3344 6-2

high-level commands, CA, SDLC  7-47, 7-55, 7-60
high-speed buffer storage, 2-4

high-speed channel, 3-4, 3-11, 3-22, 10-7

IBM Terminal Control - Type 1, CA
commands  7-5
line control characters 7-4
polling and addressing 7-12
sense information 7-18
status 7-17
transmission code 7-5
IML key 2-8
implementation of channels  8-1
inhibit command, CA, start/stop 7-13
insert cursor order, 3270 4-14
insertion mode key 2-13
instruction timings B-1
integrated channel 3-1
cycle-steal mode 3-2
interruptions, CA, SDLC 7-88
interrupt key 2-11
interval timer 8-4
1/0 adapters 3-1, 3-4
1/0 subsystem adapter  3-4, 3-14

keyboard, operator's console 2-7
device address 3-5

keyboard display  4-1
device address 3-5

keys, operator's console 2-9

X=4 4331 Functional Characteristics



Page of GA33-1526-2
Revised September 15, 1980
by TNL GN33-1733

lamp test key 2-9
lights, operator's console 2-8
limited channel logout  8-1
line control characters
binary synchronous 7-24
IBM Terminal Control - Type 1 7-3
line printer
device address  3-5
local storage 2-6
logout recording, channel 8-3
loop adapter
addresses 3-5
description 3-14.1

machine-check
handling 8-6
interruption code 8-8
magnetic tape unit adapter
address 3-10
description 3-16
maintenance concept 1-3
manual operations 2-15
menu of modes 2-15
microcode 2-6
microinstruction execution time 2-5
mode of operation, integrated channel
cycle steal 3-2
mode select and diagnostic key 2-12
mode selection 2-15
model-dependent information 8-1
channels  8-1
controls  8-3
machine-check handling 8-6
storage 8-11
move inverse instruction B-11
multi-function card unit, 5424 3-5, 3-14

nonshared subchannel
block multiplexer 3-21
address 3-8
byte multiplexer 3-5
address 3-5
no-operation
communications adapter
binary synchronous 7-27
synchronous data link control 7-47
start/stop 7-6, 7-16
diskette drive 5-9
3270 4-8 ;

One-level address translation 1-1
operating modes -1, 2-15

~ operation of system 2-16
operator's console
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commands
1052 set 4-21
3270 set  4-1
description 2-7
display screen 2-15
keys and lights 2-8
sense information

1052  4-29

3270 L4-20
status

1052 4-27

3270 4-17

optional features of processor 10-10
orders, 3270 4-8 '
0S/Vst 1-2

partial results, channels 8-3

poll command, communications adapter
binary synchronous 7-35
start/stop 7-15
synchronous data link control  7-64

polling and addressing, CA
IBM Terminal Control = Type 1 7-9

power complete lamp 2-8

power control interface 3-13

power in process lamp 2-8

power-off key 2-9

power-on state 8-6

power on switch 2-9

prepare command, communications adapter
binary synchronous 7-32
start/stop 7-13

prerequisite for 4331 operation 10-10

print orders, 3270 L4-13

processor, description of 2-5

processor storage 2-3

program tab order, 3270 4-14

RCS (reloadable control storage) 2-3, 2-6
read buffer command, 3270 4-7
read command, communications adapter
binary synchronous 7-27
start/stop 7-6
synchronous data link control  7-54
read data command, diskette 5-6
read inquiry command, 1052 4-24
read IPL command, diskette 5-6
read modified command, 3270 4-5
read-PIU command, CA, SDLC 7-65
reference and change recording 8-11
reloadable control storage 2-3, 2-6
remote support 1-3
repeat to address order, 3270 4-15
request key 2-11
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reset key 2-12

seek command, diskette 5-4
sense command, commmunications adapter
binary synchronous 7-37
start/stop 7-16
synchronous data link control 7-53
sense command
diskette 5-10
1052 4-26
3270  4-7
sense information
binary synchronous control, CA  7-40
console printer 4-29
diskette drive 5-14
IBM Terminal Control - Type 1, CA 7-18
operator's console, 3270 4-20
synchronous data link control, CA 7-77
3340/3344 6-4
sense |{/0 command
CA, SDLC  7-53
diskette drive 5-1
1052 L-26
3270 4-7
3340/3344 6-2
sense SCB command, CA, SDLC 7-69
set buffer address order, 3270 4-10
set mode command, communications adapter
binary synchronous = 7-37
synchronous data link control 7-50
shared subchannel, byte multiplexer 3-19
address 3-5
single bit error correction 2-4
soft errors, CA, SDLC 7-84
standard channel adapter 3-4, 3-16
standard features of processor 10-9
start field order, 3270 = 4-11
start key 2-13
station control block, CA, SDLC 7-55

fields 7-57
format ~ 7-56
layout  7-56

status information
binary synchronous control, CA 7-38
console printer 4-27
diskette drive 5-13
IBM Terminal Control - Type 1, CA 7-17
operator's console, 3270 4-17
synchronous data link control  7-74
3340/3344  6-3

stop key 2-13

storage
address compare 8-4
concept  2-4
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error correction 2-4

features 2-4

local 2-6

processor 2-3

reloadable control (RCS) 2-3, 2-6

virtual 2-4
string switch commands, 3340/3344 6-2
subchannels

block multiplexer 3-8

byte multiplexer 3-5
support bus 3-11
support bus adapter 3-11
support processor 1 3-11
support processor 2 3-13
support subsystem 3-11
support subsystem adapter 3-4, 3-12
synchronous data link control 7-45

commands  7-47

basic 7-47
high-level 7-47, 7-60

contact polling 7-63

data polling 7-61

features supported 7-46

interruptions 7-88

sense information 7-77

status 7-74

synchronization rules 7-90

termination of operations 7-87
system diskette drive 3-5, 3-11, 5-1
system lamp 2-8
system operation 2-16
System/3 data import  9-3
System/360 compatibility 1-2
System/370 compatibility 1-1
System/370 mode 1-1, 1-2

s 1-2

terminal printer 4-1

device address 3-5
termination of operations, CA, SDLC 7-87
time-of-day clock  8-4
timeouts

leading to check stop 8-7

SDLC, CA 7-91

Standard interface 8-1
TLB (translation look-aside buffer) 2-6
transfer-in-channel command, CA,SDLC  7-47
translation look-aside buffer 2-6
transmission code, CA

binary synchronous 7-26

IBM Terminal Control - Type 1 7-5

virtual storage 2-4

visual status indicators, console L4-21
VM/370 1-2
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wait lamp 2-8
write auto carrier return command, 1052 4-23
write command, communications adapter
binary synchronous 7-31
start/stop 7-7
synchronous data link control  7-54
write command, 3270 4-2
write command, 3340/3344 6-2
write control character, 3270 4-8
write control command, diskette 5-9
write data command, diskette 5-8
write inhibit carrier return command, 1052 4-22
write-PIU command, CA, SDLC 7-67

1050 Data Communication System 7-3, 7-9, D-1
1052 command set  4-21
1060 Data Communication System 7-3, 7-10, D-2
1401/1440/1460 compatibility 9-2
2740 Communication Terminal 7-3, 7-11, D-3
2741 Communication Terminal 7-3, 7-11, D-3
3262 Printer Models 1 and 2 3-5, 3-13, 10-1
3270 command set

commands  4-1

control characters 4-8

display status L-17

sense information 4-20
3278 Keyboard/Display Model 2  4-1, 10-1
3278 Model 2A Display Console 2-7, 4-1, 10-1
3287 Terminal Printer Models 1 and 2 4-1, 10-1
3289 Printer Model 4 3-5, 3-13, 10-1
3310 Direct Access Storage Models Al, A2, B1, and B2 10-1
3340/3344 Direct Access Storage

commands  6-1

configuration 10-1

sense information  6-14

status 6-3

string switch 6-2
3370 Direct Access Storage Models Al and Bt 10-1
3767 Communication Terminal 7-3
5010 Processor 7-3
5100 Portable Computer 7-3
5424 adapter  3-14, 10-1
5424 Muiti-function Card Unit  3-10, 10-1
8809 Magnetic Tape Unit adapter 3-16, 10-1



WGP
ni
Iy

T
o It

/ Technical Newsletter This Newsletter No. GN 33/1733
Date  September 15th, 1980

Base Publication No. GA 33-1526-2
File No. 4300-01 .

Prerequisite Newsletters None

IBM 4331 Processors
Functional Characteristics
and Processor Complex
Configurator

© 1BM Corp. 1979, 1980

This Technical Newsletter provides additional information for the subject publication.
Pages to be inserted and/or removed are:

ii, iv 3-14.1, 3-14.2 (added)

1-1, 1-2 7-1 to 7-4
2-1, 2-2 7-45, 7-46
3-3 to 3-8 10-1 to 10-12
3-13, 3-14 X-1 to X-9

A change to the text or to an illustration is indicated by a vertical line to the left of the
change.

Summary of Amendments

Information has been added on the Multiuse Communications Loop Adapter for 4331
Model Groups 1 and 2.

Note: ;
Please file this cover letter at the back of the manual to provide a record of changes.

Product Publications, Dept. 3179, 7030 Boeblingen, Schoenaicher Strae 220, Germany

© I1BM Corp. 1980 ) ‘ Printed in US.A.



NOle: OlapIgs Carl Cause Prooiems witn automatea mail sorting equipment. riease use

pressure-sensitive or other gummed tape to seal this form.

Cut or Fold Along Line

IBM 4331 Functional Characteristics and

. READER’S
Processor Complex Configurator COMMENT
GA33-1526-2 FORM

This manual is part of a library that serves as a reference source for systems analysts, programmers, and
operators of IBM systems. This form may be used to communicate your views about this publication.
They will be sent to the author’s department for whatever review and action, if any, is deemed appropriate.
Comments may be written in your own language; use of English is not required.

IBM may use or distribute any of the information you supply in any way it believes appropriate
without incurring any obligation whatever. You may, of course, continue to use the information you
supply.
Note: Copies of IBM publications are not stocked at the location to which this form is addressed.
Please direct any requests for copies of publications, or for assistance in using your IBM system, to
your IBM representative or to the IBM branch office serving your locality.

Possible topics for comment are:
Clarity Accuracy Completeness  Organization Coding Retrieval Legibility
If you wish a reply, give your name and mailing address:

What is your occupation?

Number of latest Newsletter associated with this publication:

Thank you for your cooperation. No postage stamp necessary if mailed in the U.S.A. (Elsewhere, an IBM
office or representative will be happy to forward your comments or you may mail directly to the address
in the Edition Notice on the back of the front cover or title page.)



GA33-1526- 2

Reader’'s Comment Form

Fold and tape Please Do Not Staple Fold and tape
I II Il I NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES

I

]
BUSINESS REPLY MAIL —

[
FIRST CLASS PERMITNO.40  ARMONK, N.Y. EE—

]

[ E——

S
POSTAGE WiILL BE PAID BY ADDRESSEE: S E——

S
International Business Machines Corporation E——
Department 812B  ———

AR
1133 Westchester Avenue EEEEEE—
White Plains, New York 10604 S

T B B o s e T

International Business Machines Corperation
Data Processing Division
1133 Westchester Avenue, White Plains, N.Y. 10604

1BM World Trade Americas/Far East Corporation
Town of Mount Pleasant, Route 9, North Tarrytown, N.Y., U.S.A. 10591

1BM Worid Trade Europe/Middle East/Africa Corporation
360 Hamilton Avenue, White Plains, N.Y., U.S.A. 10601

auin Buojy pjog 10 1n)



GA33-1526- 2

International Business Machines Corporation
Data Processing Division
1133 Westchester Avenue, White Plains, N.Y. 10604

IBM World Trade Americas/Far East Corporation
Town of Mount Pleasant, Rout 9, North Tarrytown, N.Y., U.S.A. 10591

IBM World Trade Europe/Middle East/Africa Corporation
360 Hamilton Avenue, White Plaiqs, N.Y., US.A. 10601



