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Fifth Edition (July 1966)

This edition, Form Z22-2833-4, is a major revision of, and obsoletes, Form
222-2833-3. All IDB's and the CLF's for I-Fetch have been updated to show the
latest CAS pages and ROS addresses. The UDC's show additional logic and
reference information. IOP pages 201 through 210 have been updated and ROS

routines added where applicable.
A new system data flow diagram (SDF 000) shows the following:
1. Major data paths between logical units of the system.
2. Major control lines within the system.
3. Form numbers of manuals related to logical units and control functions
within the system.
Changed or new diagrams are indicated by a vertical line in the table of
contents and by the symbol e to the left of the diagram title.
Significant changes or additions to the specifications contained in this publication
will be reported in subsequent revisions or FE Supplements.

This manual has been prepared by the IBM Systems Development Division, Product
Publications, Dept. B96, PO Box 390, Poughkeepsie, N. Y. 12602. A form is
provided at the back of this publication for reader's comments. If the form has been
removed, comments may be sent to the above address.
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Diagram

Title

System Data Flow Diagrams

System /360 Model 50 |
2050 Processing Unit Data Flow

Unit Data and Control Diagrams

Main Storage

Local Storage

Storage Protection

Capacitor Read Only Storage
Multiplexor Channel
Selector Channel

Instruction Decode Block Diagrams
I-Fetch

RR/RX Operation Cedes - Model 50
RS/SI/SS Operation Codes - Model 50

Condensed Logic Flow Charts (I-Fetch)
First Level I-Fetch (2 Sheets)
Second Level I-Fetch - RR Format - Branching

and Status Switching

Second Level I-Fetch - RR Format - Fixed Point
Fullword and Logical

Second Level I-Fetch - RR Format
Long and Short

Second Level I-Fetch - RX Format - Fixed Point
Halfword and Branching

Second Level I-Fetch - RX Format
Fullword and Logical

Second Level I-Fetch - RX Format
Long and Short

Second Level I-Fetch - RS, SI Format - Branching,
Status Switching, and Shifting |

Second Level I-Fetch - RS, SI Format - Fixed Point
Logical and I/O

Second Level I-Fetch - SS Format - Logical

Second Level I-Fetch - SS Format - Decimal (2 Sheets)

Floating Point

Fixed Point

Floating Point

Diagram

Number

SDF 000
SDF 001

UDC 001
UDC 002
UDC 003
UDC 004
UDC 005
UDC 006

IDB 001

IDB 002

IDB 003

CLF 001

CLF 002

CLF 003

CLF 004

CLF 005

CLF 006

CLF 007

CLF 008

CLF 009

CLF 010
CLF 011

Condensed Logic Flow Charts (RR, RX Op-Codes and Interrupts)

Branching

Execute .

Set/Insert Storage Key, Set Program Mask,
AND/OR/Exclusive OR

Fixed Compare, Logical Add/Subtract/Compare

Fixed Add/Subtract, Halfword Load/Add/Subtract/
Compare

FP Load/Store, Halve

FP Load Positive/Negative/Complement, Load and Test

Store Halfword, Load Address, Store/Insert Character,
*Store/Load

Fixed Load Positive/Negative/Complement, Fixed Load
and Test

Convert To Decimal (2 Sheets)

Convert To Binary (2 Sheets)

Fixed Multiply (Fullword/Halfword)

Fixed Divide

FP Add/Subtract/Compare (Short Precision)

FP Multiply (Short Precision)

FP Divide (Short Precision)

FP Add/Subtract/Compare (Long Precision)

FP Multiply (Long Precision) (2 Sheets)

FP Divide (Long Precision) (2 Sheets)

Basic Interruption Flow

Interruptions/Exceptions (2 Sheets)

Hardware Traps for Program Interruptions

Manual/Stop/Exception Logic

System Reset

Initial Program Load

Condensed Logic Flow Charts (RS, SI Op-~Codes)
Shift Right Single and Shift Left Single (Logical)
Shift Right Single (Algebraic)

Shift Left Single (Algebraic)

CLF 102
CLF 103

CLF 104
CLF 105

CLF 106
CLF 107
CLF 108

CLF 109

CLF 110
CLF 111
CLF 112
CLF 113
CLF 114
CLF 115
CLF 116

CLF 117
CLF 118

CLF 119
CLF 120
CLF 121
CLF 122
CLF 124
CLF 125
CLF 126
CLF 127

CLF 201
CLF 203
CLF 204
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Diagram
Title

Shift Right Double (Logical)

Shift Left Double (Logical)

Shift Right Double (Algebraic)

Shift Left Double (Algebraic)

Set System Mask/Load PSW

Diagnose (2 Sheets)

Branch on Index High/Branch on Index Low or Equal
Move/Test and Set/AND/OR/Exclusive OR
Test Under Mask/Compare (Immediate)
Store Multiple/Load Multiple

Start I/O

Test I/O

Halt I/0O

Test Channel

I/0O Interruption

Condensed Logic Flow Charts (SS Op-Codes)

Compare (VFL)

Edit/Edit and Mark

Move Numeric /Move/Move Zones/AND/OR/
Exclusive OR

Translate/Translate and Test

Add/Subtract

Multiply

Divide

Compare

Move With Offset

Pack

Unpack

Zero and Add

I/O Operation Diagrams (Multiplexor Channel)
I/O Routine Starting Address

Initial Selection

Input Data Handling

Output Data Handling

End Status Analysis

Load 64 Preparation

Command Chaining (2 Sheets)

Data Chaining

Test I/O

Halt I/0

Initiate 1/O Operation (2 Sheets)

I/O Operation Diagrams (Selector Channel)
CCW-1 Type OP (4 Sheets)

CCW-2 Routine (6 Sheets)

Write Fetch (4 Sheets)

Local Store Write

Read Store (2 Sheets)

Local Store Read

Compare (Sheet 1)

Unit Address Fetch (Sheet 2)

End Update (3 Sheets)

Interrupt (2 Sheets)

Unit Select (6 Sheets)

IF Stop (2 Sheets)

Channel Poll Operation

IF Poll Operation (2 Sheets)

Common Channel Priorities and Break In (3 Sheets)

Selector Channel Responses to '"Service In" (2 Sheets)
~IF Control Circuits Relation to LW Regs (3 Sheets)

I/O Operation Diagrams (1052 Adapter Unit)
Data Flow--1052 Adapter Unit

Initial Selection--Read, Write, Sense (1052)
Data Transfer--Write (1052)

Ending Sequence (1052)

Data Transfer--Read (1052)

Sense and Status Bytes (1052)

CONTENTS

Diagram
Number

CLF 205
CLF 206
CLF 207
CLF 208
CLF 209
CLF 213
CLF 214
CLF 220
CLF 222
CLF 224
CLF-225
CLF 226
CLF 227
CLF 228
CLF 229

CLF 230
CLF 231

CLF 232
CLF 233
CLF 240
CLF 241
CLF 242
CLF 243
CLF 244
CLF 245
CLF 246
CLF 247

IOP 101
IOP 102
IOP 103
IOP 104
IOP 105
IOP 106
IOP 107
IOP 108
IOP 109
IOP 110
IOP 111

IOP 201
IOP 202
IOP 203
IOP 204
IOP 205
IOP 206
IOP 207
IOP 207
IOP 208
IOP 209
IOP 210
IOP 211
IOP 212
IOP 213
IOP 214
IOP 215
IOP 216

IOP 301
IOP 302
IOP 303
IOP 304
IOP 305
IOP 306
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Diagram Diagram
Title Number

7070/7074 Compatibility Feature
Buffer Operations--Initialize, Start New 7070/7074 Word,

RDW Processing (Sheet 1 of 8) CLF800
Buffer Operations--Unload Buffer Alpha Mode, Buffer Byte O

(Sheet 2 of 8) CLF800
Buffer Operations--Unload Buffer Alpha Mode, Buffer Bytes

1, 2, and 3 (Sheet 3 of 8) . CLF800
Buffer Operations--Unload Buffer Numeric Mode, Buffer Bytes

1 and 3 (Sheet 4 of 8) CLF800
Buffer Operations--Unload Buffer Numeric Mode, Buffer Bytes

O and 2 (Sheet 5 of 8) CLF800
Buffer Operations--Unload Buffer BRTC Exit, Load Buffer,

Buffer End and/or RDW End (Sheet 6 of 8) CLF800
Buffer Operations--Load Buffer From Alpha Mode and

Decompress Numeric Digits (Sheet 7 of 8) CLF800
Buffer Operations--Load Buffer From Alpha Word

(Sheet 8 of 8) CLF800
Shift Control (ESC) CLF802
Field Definition (EFD) CLF804
Add/Subtract (EA, ES) CLF806
Do Interpretive Loop (DIL) CLF808
Field Store (EFST) and Move Accumulator Digits (EMAD)

(Sheet 1 of 2) CLF810
Field Store (EFST) and Move Accumulator Digits (EMAD)

(Sheet 2 of 2) CLF810
Compare (EC) CLF§812
Edit Numeric to Alpha (ENA, ENS, ENB) CLF&814
Branch on Indicator (EBI) CLF816
Record Gather/Scatter (ERG, ERS) CLF818
Edit Alpha to Numeric (EAN) CLF820
Index Word Add/Subtract (EXA, EXS) CLF822

Diagram
Title

| Branch Incremented Index Word (EBIX)

Branch Decremented Index Word (EBDX)

Table Lookup Operations (ELE, ELEH, ELL)

Unsigned Add/Subtract (EUNA, EUNS)
Third Level I-Fetch

1410/7010 Compatibility Feature
One Digit Adder
1410 1/0 Operation-ALD/CAS Locations

Selector Channel Translation for 1410 I/O Ops

1410 I-Fetch

Add/Subtract

Zero and Add/Zero and Subtract
Multiply

Divide

Compare/Table Lookup

Set Wordmark/Clear Wordmark

Clear Storage/Clear Storage and Branch
Branch if Character Equal

Branch if Bit Equal

Branch on Zones Equal/Wordmark/C Bit
Move Data

Test and Branch

Branch on E/F/or G-Channel Status
Priority Test and Branch

Store Address Register

Store or Restore Status

Edit/Zero Suppress/I/O Instructions
Diagnose Kernels (Sheet 1)

Diagnose Kernels (Sheet 2)
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Diagram
Number

CLF824
CLF826
CLF828
CLF830
CLF832

UDC900

IOP900

IOP901

CLF900
CLF901
CLF902
CLF903
CLF904
CLF905
CLF906
CLF907
CLF908
CLF909
CLF910
CLF911
CLF912
CLF913
CLF914
CLF915
CLF916
CLF917
CLF918
CLF918
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_ l
2050 Processing Unit 2050 Processing Unit Manuals
- Comprehensive Introduction ===mmmeemmmcmmmm 223-2821
Supervisory : Functional Units ===mm e e oo e e 223-2822
Controls CROS = e e e 722-2823
Y22-2832 RR, RX Instructions ===—===mmm oo Y22-2824
RS, SI, SS Instructions ===mmmmmmm s e o 223-2825
Selector Channel—=== == oo 223-2826
Multiplexor Channel =====mmmmmm oo 222-2827
& ROS Mode g £22-2828
<’ ower Distribution and Control ====== == e o -
UDC 002 CLF 121 Features ——— == e e o Z22-2830
Local Interrupts/ | APPENTIX = e e e Y22-2831
) Storage Exceptions Maintenance Manual === mmm oo Y22-2832
l 7922-2828 Y22-2824 | Diagram Manual === == e Z22-2833
CPU Y22-2831 Model 50 Handbook === mmmm e e Z222-2855
Control 1410/7010 Compatibility Feature ==———mmmmmmmmmee e ceee Y22-2857
/ Console 7070/7074 Compatibility Feature =—=====mmmmm e Y22-2925
I UDC 004 Y 22-2831 N\ / | Model 50 Installation Manual ~—====— oo 123-9501
l L ‘ AOB L
| ROS CPU Control Mode > e
722-2823 T CcPU Mover
/O q _ o N 223-2822 o= | General Reference Manuals
I System /360 Installation Manual - Physical Planning—------ C22-6820
s . UDC 005, 006 System/360 Principles of Operation=—===========mmmmmamx A22-6821
Sequence Counter Mode > CZ?::_Z: o C I System/360 1 /O Interface ===mmmmmmmmocmm oo A22-6843
¥22-2832 ommor; Model 50 Functional Characteristics =mmmmmmmmmmcmmaeaa- A22-6898
Channe < I System/360 Handbook === —m oo oo 722-2851
223-2826 | SLT Component Circuits mmmmmmmmmmmmmm e cmmmm e 722-2798
UDC 001 £22-2827 SLT Power Supplies ========m=mm oo 223-2799
Bump e ' SLT Packaging, Tools and Wiring Change ======—=——mmmmmaz 223-2800
Main Store Mode > Main UDC 003 l
Storage Storage |
222"2828 Profecf ~ I
| 722-2828 |
Scan Bus
Progressive Scan Y22-2832 * UDC 006 UDC 005
l Selector Multiplexor
| Channel Channel
| 223-2826 222-2827
- >
: S To CPU —
| |
I
| -y
* * * * * J
|
Emulator Emulator Control 236122fj;§ggenf Adapter i} |
Y22-2925 Y 22-2857 722-2830 £22-2830 /O
7\ 223-2901 1052 i Interface
| Adapter A22-6843
I Y22-2808 § '
722-2830
L ——-- —— — | —
| Control Last
! I Bn irfo o e D e Control Terminators |
n .
o IBM 2361 Other | Unit e
Cf!t‘[jr Core Storage Selector 1052
-2897 Ch I
Control £22-28 e Keyboard,/Printer
Oy 25-3179
Data 225 | /O Devices
* Opfional Features L_I_H_I L—J—H—J
_— - T T
Last |
I Control e S e Control Terminators |
I I Unit Unit
—_ —
2050 Processing Unit
®SDF 000. SYSTEM/360 MODEL 50 l — ——-

1-0099-227Z SAd £q

99/1/8 pos1AdY o8ed
$-£€83-337Z WI0J
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/ LSFR
l‘ AP

00 = 170 CHANNEL STATUS
0! = WORKING STORAGE

| O = FLOATING POINT REGISTERS
I/0 COMMON CHANNEL

| | = FIXED POINT REGISTERS

24 15
J
REG
L. ¥
| . +1 (OR I-BIT WITH POS 5)
S, [ HOTL23
» 5 INSERT EMIT FIELD

LOCAL STORAGE

ADDER OUT BUS (32 BITS)

MOVER OUT BUS (8 BITS

IO EXP 3
DIFF REG

|

TO ROAR

o’o
-JE

MVFR [ﬁ]

(LS)
ADDER OUT BUS (32 BITS) ‘
8 ¢ 1i2 15 Oy
0 718 12 15 32 33|34 35|36 239
YoM kY | AMWP ILC | ¢c l PROCRAM
PSW REGISTER
0 7
EMIT EMIT
CE2 CES3 HOT ONE TO: / HOT ONE T0 303! )
0,0-1,29,30-3I F,fﬂ N '
) ]
A— EMIT TO: 27-30 (XG) (Y)
s Q% ' —;7 niky TRUE-COMPL 7
14 6 3
[ PH —‘CD'— PH AI%D)ER
Z GROUP
HDW ADR INTO
W DR CARRY CHECK
, 24 AND 29
STG PROT 4t i
DATA REG MAIN STORAGE . , -
SHIFTER
| Q I I Q
| — N T
— SCAN BUS o 5> T i
HDW ADR INTO 0 78 || 156 [ 2324 [| 3i T3 0]
BITS 24 AND 29 0 78 15116 23 24 3] | , 3 o |2
G ' SODR ' ﬂ KEY IN A
12 ! 3 ' (o) ' i 32 BIT DIRECT PATH T DATA KEYS
12 3
e ADDRESS KEYS (8-31)
HOT 1 A
HOTO
STAT &
COUNT 4 L STG PROT
/—COUNT 2 Ty 7 i KEY IN
AOB CHECK 3 3 ZERO
% (FULL SUM) OVFL LTHS | |OVFL / . HE / DETECT
4 MOVER OUT BUS (8 BITS) ‘ - »
INSTRUCTION ADDRESS BUS (24 BITS)

[

REQ

ROUTINE
CIRCUITS

EXP DIFF
F REG
M REG
M REG
4|7
SDR (19-30) 0¢li3
DATA KEYS (20-3l) 0 /I3 A BRANCH TESTS
FIXED ADDRESS INSERT 0 13! B BRANCH TESTS
ROSDR
6 1112115
TO ROAR
* s
0 9 AB
ROAR INSERT
. f 'l\_/!
1/0
BACKUP REG CROS
i 0 ., 89

SDF OOI. 2050 PROCESSING UNIT DATA FLOW

IO

SELECTOR CHANNEL

-

lO

30{31301314 | 70 | 3 A
GENERAL PURPOSE REGISTER LATCHES ) y ' 3|
1 12]3]4|5|6]7]|8]|9]i0]i ?}’Lgnf”  BREGISTER
S ) yi
JE—— “ .
K a CHANNEL] o | 70 7o I 70 1 7
}
POSITION| |BYTE | [END OoP LW LATCHES 0 ' ' 3
REG | | cTR | |REG| | REG | | REG | |FLAG REG|  (cHAL) ~ CREGISTER
o 7
— 0 70 7|0 _ 70 7
g BUS OUT TO
} 4§ INTERFACE
EXTERNAL
CHAN CONTROLS
INTERFACE
CONTROLS

-

INSTRUCTION ADDRESS BUS (24 BITS)

BUS IN FROM

INTERFACE

!

i

© BUFFER 1

°surFer 2’

'

il

0 BUSOUT 7
LATCH

BUS OUT TO
INTERFACE

lO

MULTIPLEXOR CHANNEL

-
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Adder Out Bus

Instruction Address Bus

Storage Address Register (A)

Adder Out Bus

Scan Bus

Storage Data Register (D)

(+4P)*

B¢ 15 (+3P) RA xxx 31 0 BA xxx 31
B 15 29 |
Adder Out Bus
PC IA Register
Processing Unit \ \
Y (5 o
Storage Unit
Storage Address Bits
B 14 MP 001 0 Data In
Powering
B 141312 109 65 43 0 MC 021, 022
14[13 12 L :
T Inhibit (Z)
Drivers
MC 091
Address Address Address Address
Bit Bit Bit Bit ‘
Power Power Power Power Address Address
MB 500c Bit Bit A
Power Power
Y, VY
Sense/ Gate @—1
s Decode _
Inhibit '
Segments 32 B B B, B
MB 075 ! Gate
‘ Drivers Decode
x* e Y 2R, 2W 4
Phase Gate | —> Jf Y 2’; Y y MB 291
Reversal Decode rivers | ates B B MB 371
39 16R 256R ’
> 16W 256W Gates
, 4R, AW Y
Write vy MBO71 ¢ MB 261
Control -
o X, X '
Storage ' Dri é(' X » Strobe
Select FIVErS 1 o ates Drivers
| 16R 256R
> 16W 256W
‘ v MC 011
Control MB 101 A N
Latches Y < Y L
X Read/Write . ___-____fﬁ 1 IR E— _.S.... 1
Y Read/Write ¢
Read/Write s __B_ | _________E'_ +1 > Pre Amps | Final
MA 011 | — 144 Amps
D B! MC 031 36
Timing
Lofches @ C <> Al
Strobe @2' Arrays
Inhibit 2 | '
X R/W Driver I Y y Y
256X, 256X! 256Y, 256Y",
Y R/W Driver Diodes 4B, 4B' Diodes
Y R/W Term l
X R/W Term Y Y l See Form Z22-2828, Model 50
3 —¥IX, X' Terminator MB 091 Y,Y' Terminator Main Storage, for detailed
- Bump »| Gates 2R, 2W Gates 2R, 2W information.
MA 021-031

*Parity bits from D Register become bits 32-35 in arrays.

@ UDC 001.

MAIN STORAGE

A N

+60XY
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Mover Out Bus

-

LSAR Position 2

LSAR Position 1

Set Gate LAR

LSAR Position O

KLOO1 - 021 >

Adder Out Bus
LStolL
A
(36)
L Register
AOB
LS
to R g
A
(36)
R Register
0 (+4P) 31
R to LS A
1 (36)
Bit Timing 1-9
/»Sense Amp to LS ¢ A
(CPU error or storage holdoff) (36)

A

r

Bit 2 LSAR Position 5 LSAR Position 5
*PH *PH *PH
ALD
LS 121
Bit 1 LSAR Position 4 LSAR Position 4
*PH *PH *PH
Set Read LAR | Set Write LAR
BH' O LSAR Pcsifion 3 LSAR POSifion 3
*PH *PH *PH
Select Select Select
| Gate Read Write
‘ ‘ 4 Driver v # v Driver ‘ v Driver
—» 0 —»1 O ™ 0
1> 1 1> 1 ] > ]
1 —» 2 1 —» 2 > 2
ALD 1{1H™ 3 ALD 11— 3 ALD 111 > 3
LS 111} 1 —» 4 LS 131] 1 —» 4 LS 141} 1 > 4
] 1™ 5 1 1™ 5 1 ] > 5
11{1 » 6 111 > 6 11 > 6
111> 7 11111 7 11111 7
Gate Decoder * Read Word Write Word
Decoder Decoder
Strobe Z‘LS7”
Clamp Clamp Clamp
o o o
w g’ c‘{’
- = Array 3 2
— 5 :U — (64 Words of 36 Bits Each) % ‘; E P
s 3 2qQ
- O »n
! o
36
« « «
455 - LS301-341
OR XX See Form Z22-2828, Model 50
Main Storage, for detailed
(36) . .
information on local storage.

36 Lines

® UDC 002.

|

LOCAL STORAGE

IBM CONFIDENTIAL
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400 ns Delay Protected

Sample Protected Area A Area Error
F Register Pos X (Storage Tgr) 3 (to Storage
Channél Storage Protect Bit x OR Protect Trap

CPU Storage Protect Bit x Latch KK 621)

RP 221
SPDR — OF
s
P.0 [37 MP 111 N (5)
- MP 131
Timing
Select SP | Strobe
Inhibit
Write Condition N Read Condition SP 26’ Read Gate
(Store 1) | sp Write Gate
SAR |  Bits
| 1 _ (4)
L2 (4 l
| Y Y Y F———— = - — —
| VRef Y Y
8 e Inhibit o
I b Address Address Gatin | Overflow Latches
1|16 # + “' Decode Decode 9 |
| .32 | Driver Gate MP 221 MP 211 MP 261 |
| Control
o . S Imp 25 |
*128
RA xxx | ? |
|l .- | F Register +P
i T Special -3 |
_P_ro_c_esii.ng_Un_l'_f 0 l pecia .Ov |
Storage Unit i " ’I Y Y l |
RG WD | [RD | WG || Inhibit
l Drivers ‘
See Form Z22-2828, Model 50 (4) } (4) 4 | 4 () MP 261 | Processing Unit
Main Storage, for detailed informa- I 4 |4 — -
tion on storage protection. | V ¢
Diode Strobe
Matrix Driver
(16) (16)
S
L:C:i Data Out
MP 231 Y Y v
I |
X \&D 16 x |
* Model 2050 | Only | o] Address a4 I [ - v
Decode RG | ]
—> (4 | | | Sense
L | > Amps
» -
X WG Diode | (16 | () [mp 271
L___> Address ’,__(_4_)___ Mafrix _ﬂ__).). ______ __'
Decode RD
4) o -
MP 241 Storage Protect Array

® UDC 003. STORAGE PROTECTION
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0 0 -
I SA
Strobe ' | ‘ Bit 00 Upper Wd A ROS
: | | R Latches ROSDR
Reset ] ! Bit 0 Bit 0
ROS Latches 1 FL *PH |
! : [ 3 Bit 00 Lower Wd ‘
Set ROSDR ] | _} o
! i I ROS |
ROS : : ! A
Latches / I ' k
Bit 89 Upper Wd A
ROSDR ROS Wd 1 ROSWd2 % R
! ! eset
, | ROS Latche
r\)\ g —} Bit 89 Lower W — Set ROSDR
'ﬂm __________ 01
. = ) 89
Binary Decode Selection of
to 1 of 22 1 of 1408
Select Lines Array Drivers
CkK052-062 T
Binary Decode
to 1 of 64
Strobed Drive
Lines
Driver Strobe
KK381-451
’ N A
R{OJA|R
o|1|2|alas]e|7|s[o]a]s [Crrer2-313
HENEEREREEE
' Strobe FA061, 062
Data Keys/ROSDR 6-11/ A KKOO]
SDR 19-24/Insert Fix Addr RK024-351
Data Keys/ROSDR 12-15/SDR 25-28/
Chan Sel/M 0-3/M 4-7/F 0-3/ ED Reg
A Branch Tests/SDR 29/Data Key 30
B Branch Tests/SDR 30/Data Key 31
ROSDR 0-89
ROSDR
Posifions\
01 4 6 12 16 19 25 28 3132 35 40 44 A6 47 48 49 52 54 5657 61 64 65 68 ‘:72 78 84 89
( LU |Mv]  zp ZF | 2N TR ws | SF \ AL wm | up |MEIM b fuL [ R ce | wx |E] vy | aAD AB BB § SS
ROSDR
Outgate Latches, ) . . .
q < Parity Mover ROAR Spare Invalid ‘ Mover | Parity Left Right A Spare Stat
Fumer Bits 0-30|  Input Pos Eo-E3 , Digit Test Function | Bits Adder | Adder Branch Setting
C;GCNI\OZS Right or Fn and Left Digit| 56-89 Input Input Control Control
ode y Side Y Branch Control ¥ Y vIC Control Y Y Y Y Y Y
Mover ROAR Address Local Parity Shift Control Mover Emit True Adder B
Input Pos 0-5 Control Store Bits and Function  Field or Function Branch
Left Side Field Address 31-55 Adder Latch Right Digit Complement Control Control
L Control Gating Control
[ / [ I Y Y {
/
0 0
Ingate Latches
and Functions Y Y Y
CPU Mode Adder Local Mover MD | M ‘ 100
Latch Store Destination Cntr| Byte ROSDR Outgate Set l X
. . to Functions Cnti|Cntr
ROSDR funchor'\s defined on CFC Ingates Y Crtl ¥ ROSDR Outgate Latches |
pages 101-212 in Volu'me 1 S Byte Length Cntr 130 230 130
Reference of System Diagrams. Cntr and ROSDR Ingate Set ] n
Function | Carry Insert 130 130
Y Control ROSDR Ingate Latches | |
L
Byte Cnir
Control

See Form Z22-2823, Model 50
Capacitor Read-Only Storage
for detailed information.

®UDC 004. CAPACITOR READ ONLY STORAGE
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SAR

Local
Storage

I [
I L-'Register I I R-' Register |
. ] I

Stats:

A

A

® UDC 005. MULTIPLEXOR CHANNEL

A
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Main N _l_
Storage :Bump )
Adder i
‘Mover
A A
Mover /0
A SDR Latches __| Interface
ShiFfer o BUS ]n
Lines
—L——J——— A 4 i \
Adder Out Bus -03
Latches Buffer EAOH 0 ,] Buffer
1 2
MOVer OUr BUS BUFfer OUf BUS I/O
Adder Out Bus Buffer [n Bus Bus Out Interface
Latches Bus Out
0-3/4-7 Lines
Routine Received .____/____ FAQ051
(from CPU) S ‘
Routine Request
(to CPU)
__________________________ See Form Z22-2827, Model 50
["Common Ch Multiplexor Channel, for
I detailed information.
' Ch 3 .
| Ch 2 ‘l Common Gate
l ) | l Channel | Cho
Controls Priority and L circuirs | A ROAR Routines
l 4 Ch 0 Ch 0
l PCI Triggers
Cke2
E :{ ; Routine ‘L_ €KE201-271 X
GOU tne Request f—04———7" ——- ——7— — ———— —— T ALD Pages
enerator Circuits . | A Com Ch -- KExxx
ZFA231—301 (—‘FA]7] A Routine B | Mpx Ch -- FAxxx
Quadrant C |
] Decoder D |
0 |
E2 1 Routines > |
oot g T
oufine ROSDR
E3 Bit i | It
Decoder P | |33 34 44 46 49 5] 57 60
5 I e el ]
7 DTC /O
E4 : 'Logic -
1
l 1
L



-

Common Ch ' CPU
ROS Bit 25 =0 I
A I Y
/O Mode |
| 0 LOCAL STORAGE
OR
| 1 Command Address
Buffers 1 and 2 | 2 Data Address
LSAR | LSAR Count
Logic I 3 Data
‘ OR
Routine Received Break In l 4
Break QOut i
Logi i _5
ogic
|
i
I
|
i >
A | BCHI to CPU |
|
Not Mask L
Emit 1001
A
A Routine A
CECC Request EO
(to CPU)
PRIORITY
Not Rd Type Op LATCHES
Chain Data OR A
Other Ch Pri Req A A 3
READ
A
A ONLY
E2 ROAR
Not Block LS Request STORAGE
(ROY)
A
E3 OR FROM SDR
| |
A lq
I
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A 33 34
OR L_.____.I )
)
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rite Type Op | ] cgre 01 First Cycle Check
4 A | PCI Encble 10 DTC-1 Ingate
A

Local Store Req

Priority 1, 2, or 3 Req

Reset Detect Inhibit Step 0 Clock Al

11 DTC-2 Outgate

SHIFTER ,
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CHANNEL-~
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LATCH
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p
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tep
[ AL Control Step 2 EO
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P . GC13] GC161 Priority 1,2, or 3
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C REGISTER .
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GL181 /Ly co Cl C2 C3 Counter Register Register
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5 __2_ CCW-1 Type
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See Form 223-2826, Model 50 ¢ $ 0-5 = End Update
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aragiael MULTI-PURPOSE SPECIAL PURPOSE o 2| Unit Select
GAI4] }' LATCHES LATCHES [ Compare
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Sel Ch == Gxxxx
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Finish Latch
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1VILNIAIINOD W4l

(:START I FETCH:)

QT100+0197

EXCEPTION COND

ODD OR EVEN

ODD HALFWORDeREF OFF

P-lllL o
| YES
QT200 | 014B

CLF122

EXCEPTION

ROUTINE
| EVEN HALFWORD
QT110 014A QT110

FETCH WORD FROM
SDR TO M 0=31
AND OP=BUFFERe
SET THE ILCe
SET REFETCH OFF

HALFWORD AND
REFETCH
STAT

ODD HALFWORDeREF ON
0149

FETCH ODD HALF=-—
WORD FROM SDR
TO M 0=15,

SET THE ILCe
SET REFETCH OFF

QT110 0148

FETCH ODD HALF=
WORD FROM THE
OP=BUFFER TO

M O0=15¢

SET THE ILCe
SET REFETCH QFF

—a

NO RR
< FORMAT

ati10 | oisa

FETCH SECOND
HALFWORD FROM
SDR TO M 16=31,
STORE THE WORD
FROM SDR IN THE
OP==BUFFERe

N

YES

>8 0187 OR

M 0=3 IN

|HEXADECIMAL

> B

0188 OR
QT110 0189

INCREMENT IAR
BY THE NUMBER
OF INSTRUCTION
BYTES IN THE

M REGISTERe
STORE R1 IN MDe

<OPERATION CODE >

® IDB 001

I-FETCH

//,///;EE\\\\\\
BRANCH ON

l 0100
QA110 0101

SAVE THE IAR
ADDRESS IN THE
H REGISTERse
FETCH R2 FROM
LOCAL STORAGE
TO THE R REGe

ya
OP-CODES

QG010 i 0303

SEND EFF ADDR
(B+D+X) TO SARe
R REGs AND WSle
SET S 0=3 EQUAL
1111 TO SIGNAL
FLOAT PT SHORTe

y -
OP=CODES
FUNCTION BRANCH
ON M (4=7)

I 0104
QAlll 0105

FETCH R2 FROM
LOCAL STORAGE
TO THE L REGe

= N
7~ OP=CODES "\
FUNCTION BRANCH>
NON M (4=7)

l” 0120
QU011 0121

STORE EFF ADDR
(B+D) IN THE

R REGISTERe
FETCH R1 FROM
LOCAL STORAGE
TO THE L REGe

/" OP=CODES "\
FUNCTION BRANCH>
\ON M (4~7)

i 0108
QG010 0109

l' 010C
@G010 010D

FETCH R2 FROM
LS TO L REGe

R2 ADDR IS IN J
SET CARRY STAT
OFF TO SIGNAL

FLOAT PT LONGe

2= N\
~ 0P=CODES

0124
QJO11 0125

FETCH R2 FROM
LS TO L REGe

R2 ADDR IS IN J
SET CARRY STAT
ON TO SIGNAL
FLOAT PT SHORTe

QAl110 l 0122

STORE EFF ADDR
(B+D+X) IN THE
L REGISTERe
FETCH R1 FROM
LS TO R REGe
SAVE IAR IN He

I 0117
QAlll 0123

SEND EFF ADDR
(B+D+X) TO SAR
AND_STORE ADDR
IN THE R REGe
FETCH R1_FROM
LS TO L REGe

IDBO1 04

—
oP
CDS

QGO10 | 0303

SEND EFF ADDR
(B+D4X) TO SAR,
R REGe AND WSle
SET S 0=3 EQUAL
1110 TO SIGNAL

FLOAT PT LONGe

STORE EFFECTIVE
ADDRESS (B+D)
IN THE R REG

AND WSle

,4_

S N
/" OP=CODES '\ ” 0P=CODES
FUNCTION BRANCH> <FUNCTION BRANC

N M (4=7) ON M (4-7)

0134
0135

QPO10 I

S

_=
/  OP=CODES OP=CODES
H FUNCTION BRANCH FUNCTION BRANCH
ON M (4=7)

ON M (4=7)

013C
013D

QS010 I

g
” 0P=-CODES

FUNCTION BRANCH

NON M (4=7) -

STORE OPERAND 1 (Bl + D1) IN
THE R REGISTER AND WSle

STORE L1 AND L2 IN THE G REGe
FETCH THE THIRD INSTRUCTION
HALFWORD TO M (16~=31)e

ADD 2 TO IARe

-3
THE OPERAND 1 ADDRESS (B1 + D1) IN
REGISTER AND WSS9
STORE L1 AND L2 IN THE G REGISTERe
FETCH THE THIRD INSTRUCTION HALFWORD TO
M (16=31)e
ADD 2 TO IARe

STORE
THE R

061D
QPO10 061F

QS010 0Clé

STORE OPERAND 2 (B2 + D2) IN
THE L REGISTER AND WS2¢
STORE THE BYTE POSITION OF
THE OPERAND 1 ADDRESS IN THE
MB COUNTERe

D—
OP-=CODES
FUNCTION BRANCH
ON M (4=7)

SET THE MOVER FUNCTION REGISTER TO 000

a;gRE THE OPERAND 2 ADDRESS (B2 + D2) IN
-] .

STORE THE LOW ORDER OPERAND 1 ADDRESS

(OP1 + L1) IN WSle

STORE THE LOW ORDER OPERAND 2 ADDRESS

(OP2 4+ LL2) IN WS2e |

STORE THE BYTE POSITION OF THE LOW ORDER

OP1 ADDRESS IN THE MB COUNTERe

STORE THE BYTE POSITION OF THE LOW ORDER

OP2 ADDRESS IN THE LB COUNTERe

gEgD THE LOW ORDER OPERAND 2 ADDRESS TO
o

\\\\Eff?3§>,//’

~ - _
OP-CODES

Prm——
IDB
003
IDB 001 I-FETCH I
DATE 3 JUUN 66 MACHe 2050 g
FRAME 0
1
PelNe
IBM CORPe SDD PAGE q




TVIINIAIINOD Wl

IDBO1 02

OP CODE ‘ TYPE OF
IN M 0~7 ok 0000 Siek0001 SNokiok0010 solek001 1 ook 0100 Seksiok0101 Soksiok0110 Soknek0111 Sleleioik1 000 dorikek1001 seloiek1010 solokok1011 okeiek 1100 doleiek1101 deiiok1110 Noieik1111 OPERATION
INVALID INVALID INVALID INVALID 04 SPM| 05 BALR| 06 BCTR| 07 BCR| 08 SSK|09 ISK|OA SVC INVALID INVALID INVALID INVALID INVALID
oP oP oP oP oP oP oP oP oP BRANCHING
SET PROGRAM |BRANCH BRANCH BRANCH SET INSERT SUPERVISOR AND
MA SK AND LINK ON COUNT ON CONDITION|STORAGE KEY |STORAGE KEY |CALL STATUS
000 Oxesicior _ SWITCHING
0182 0186 0l8A 018E 0192 0196 0loa 01%E 01Aa2 0l1A6 Ol1AA OlAE 01B2 0l1B6 O1BA Ol1BE
GM111 GM111 GM111 GM111 Q@A400 QA500 QA700 QA700 QA800 QA800 QA400 GM111 GM111 GM111 GM111 GM111
CLF 122 CLF 122 CLF 122 CLF 122 CLF 104 CLF 102 CLF 102 CLF 102 CLF 104 CLF 104 CLF 122 CLF 122 CLF 122 CLF 122 CLF 122 CLF 122
10 LPR|11 LNR}12 LTR]13 LCR|14 NRI1S CLR]16 OR|17 XR|18 LR]19 CRI1A AR|1B SR|1C MR|1D DR| 1E ALR]1F SLR - -
IXED INT
LOAD LOAD LOAD AND LOAD AND COMPARE OR EXCLUSIVE LOAD COMPARE ADD SUBTRACT MULTIPLY DIVIDE ADD SUBTRACT FULLWORD
POSITIVE NEGATIVE TEST COMPLEMENT LOGICAL OR LOGICAL LOGICAL AND
000 Liiclolek LOGICAL
0280 0284 0288 028C 0290 0294 0298 029C 02A0 02A4 02A8 02AC 02BO 02B4 02B8 02BC
QBl100O @QB10OO QB100O @Bl100O QB400 QBS500 QB400 QB400 QB100O QB500 QB730 QB730 @B800 @B900O QB750 QB750
FDS&AT CLF 110 CLF 110 CLF 110 CLF 110 CLF 104 CLF 105 CLF 104 CLF 104 CLF 110 CLF 105 CLF 106 CLF 106 CLF 113 CLF 114 CLF 105 CLF 105
20 LPDR|21 LNDR|22 LTDR} 23 LCDR|24 HDR| INgéLID INgQLID INSQLID 28 LDR|29 CDR|2A ADR|2B SDR|2C MDR| 2D DDR|2E AWR |2F SWR - .
LOATING
LOAD LOAD LOAD AND LOAD HALVE LOAD COMPARE ADD SUBTRACT MULTIPLY DIVIDE ADD SUBTRACT POINT
POSITIVE NEGATIVE TEST COMPLEMENT NORMALIZED |NORMALIZED UNNORMAL IZED |UNNORMALIZED |LONG
001 Oxciciox
0300 0304 0308 030C 0310 0314 0318 031C 0320 0324 0328 032C 0330 0334 0338 033C
QG100 QG100 QG100 QG100 QG200 QMl1l2 GM112 aMl12 QG300 QG400 QG400 QG400 QG700 QG500 QG400 QG400
CLF 108 CLF 108 CLF 108 CLF 108 CLF 107 CLF 122 CLF 122 CLF 122 CLF 107 CLF 118 CLF 118 CLF 118 CLF 119 CLF 120 CLF 118 CLF 118
30 LPER| 31 LNER| 32 LTER} 33 LCER| 34 HER INgéLID INgéLID INgéLID 38 LER}|39 CER]3A AER| 3B SER}3C MER| 3D DER| 3E AUR|3F SUR LOATING
LOAD LOAD LOAD AND LOAD HALVE LOAD COMPARE ADD SUBTRACT MULTIPLY DIVIDE ADD SUBTRACT POINT
POSITIVE NEGATIVE TEST COMPLEMENT NORMALIZED NORMALIZED UNNORMAL IZED |UNNORMALIZED| SHORT
001 1o
0300 0304 0308 030C 0310 0314 0318 031C 0320 0324 0328 032C 0330 \0334 0338 033C
QG100 QG100 QG100 QG100 QG200 QMl11le2 GMl1l2 GM11l2 QG300 QG400 QG400 QG400 QG700 QG500 QG400 QG400
CLF 108 CLF 108 CLF 108 CLF 108 CLF 107 CLF 122 CLF 122 CLF 122 CLF 107 CLF 115 CLF 115 CLF 115 CLF 116 CLF 117 CLF 115 CLF 115
40 STH|41 LAl42 STC|4a3 IC|44 EX|45 BAL |46 BCT|47 BC|48 LH|49 CH|4A AH|4B SH|4C MH INgéLID 4E CVD|4F CVB 1y —
IXED IN
STORE LOAD STORE INSERT EXECUTE BRANCH BRANCH BRANCH LOAD COMPARE ADD SUBTRACT MULTIPLY CONVERT CONVERT HALFWORD
HALFWORD ADDRESS CHARACTER CHARACTER AND LINK ON COUNT ON CONDITION|HALFWORD HALFWORD HALFWORD HALFWORD HALFWORD TO DECIMAL TO BINARY AND
01 00dolok BRANCHING
0700 0704 0708 070C 0710 0714 0718 071C 0720 0724 0728 072C 0730 0734 0738 073C
QESSS QE100 QE100 QE100 QE400 QAS00 QA700 QA700 QES80 QES80 QES80 QES80 QES80 QMl12 QEB00 QESO00
B CLF 109 CLF 109 N CLF 109 CLF 109 CLF 103 CLF 102 CLF 102_ a CLF 102 CLF 106_ CLF 106 CLF 106 CLF 106 CLF 113 CLF 122 CLF 111 CLF 112
50 ST INVALID INVALID INVALID 54 N|SS cL |56 0157 X|58 L|59 C|5A A|lSB S|5C M| 5D D|SE AL |SF SL
oP oP oP , FIXED POINT
STORE AND COMPARE OR EXCLUSIVE LOAD COMPARE ADD SUBTRACT MULTIPLY DIVIDE ADD SUBTRACT FULLWORD
LOGICAL OR LOGICAL LOGICAL AND
01 0 Lojeieicic LOGICAL
0281 0285 0289 028D 0291 0295 0299 029D 02A1 02A5 02A9 02AD 02B1 02BS 02B9 02BD
|QF100 aM112 IaM112 aM112 QB400 | QB500 |QB400 QB400 |QF 100 |QB500 QB730 QB730 |QB800 QB900 QB750 QB750
FDE%AT CLF 109 CLF 122 CLF 122 CLF 122 CLF 104 CLF 105 CLF 104 CLF 104 CLF 109 CLF 105 CLF 106 CLF 106 CLF 113 CLF 114 CLF 105 CLF 105
60 STD INVALID INVALID INVALID INVALID INVALID INVALID INVALID 68 LD|69 CD|6A AD| 6B SD|lécC MD| 6D DD | 6E AW|6F SW
oP oP oP oP oP oP oP FLOATING
STORE LOAD COMPARE ADD SUBTRACT MULTIPLY DIVIDE ADD SUBTRACT POINT
NORMALIZED |NORMALIZED UNNORMAL IZED |UNNORMALIZED |LONG
01 1 Oveloioi
0302 0306 030A 030E 0312 0316 031A Q31E 0322 0326 032A 032E 0332 0336 033A 033E
QG300 oM11ll GM111 aMlll GM11ll1l QMlll QMlll aMl1ll QG300 -1 QG400 QG400 QG400 QG700 QG500 QG400 QG400
CLF 107 CLF 122 CLF 122 CLF l22 CLF 122 CLF l22 CLF 122 CLF 122 CLF 107 CLF 118 CLF 118 CLF 118 CLF 119 CLF 120 CLF 118 CLF 118
70 STE INVALID INVALID INVALID INVALID INVALID INVALID INVALID 78 LE|79 CE|7A AE|7B SE|7C ME|7D DE|7E AU|7F SuU
oP oP oP oP oP oP oP FLOATING
STORE LOAD COMPARE ADD SUBTRACT MULTIPLY DIVIDE ADD SUBTRACT POINT
NORMALIZED |NORMALIZED UNNORMALIZED|UNNORMALIZED|SHORT
011 Liicloiek .
0302 0306 030A 030E 0312 0316 031A 031E 0322 0326 032A 032E 0332 0336 033A 033E
QG300 laM111 aM111 aM111 laM111 QaM111 QaM111 aM111 | QG300 |aG400 QG400 | G400 QG700 QG500 QG400 QG400
ICLF 107 ICLF 122 CLF 122 CLF 122 ICLF 122 CLF 122 CLF 122 CLF 122 |ICLF 107 ICLF 115 ICLF 115 ICLF 115 ICLF 116 CLF 117 CLF 115 ICLF 115
RR/RX OPERATION CODES I
DATE 3 JUN 66 MACHe 2050 g
FRAME 0
1l
PeNe
@®IDB 002 RR / RX OPERATIDN CODES - MODEL S50 IBM CORPe SDD PAGE 2




IDBO1 03

oieick0000 Soleiok0001 Sekik0010 deiciok0011 Jolok0100 loiiok0101 Seloksk0110 Sokoieik0111 solcior1 000 Soloiik1001 doloiok1010 doloiok1011 doloiok1 100 dokir1101 dokoioik1110 dokiek1111
80 SSM INgéLID 82 LPSW|83 DIAG|84 WRD | 85 RDD| 86 BXH| 87 BXLE|88 SRL |89 SLL|8A SRA| 8B SLA|8C SRDL | 8D SLDL | 8E SRDA| 8F SLDA BRANCHING
9
SET LOAD PSW DIAGNOSE WRITE READ BRANCH ON BRANCH ON SHIFT RIGHT |SHIFT LEFT SHIFT RIGHT |SHIFT LEFT |SHIFT RIGHT |SHIFT LEFT SHIFT RIGHT |SHIFT LEFT |STATUS
SYSTEM MASK DIRECT DIRECT INDEX HIGH INDEX LOW OR|SINGLE - SINGLE - SINGLE SINGLE DOUBLE - DOUBLE - DOUBLE DOUBLE SWITCHINGY
10003k | EQUAL LOGICAL LOGICAL LOGICAL LOGICAL gmgFTING
0702 0706 070A O70E 0712 0716 071A 071E 0722 0726 072A 072E 0732 0736 073A 073E
QJ200 GM111 QJ200 QY110 @Jga00 QJ400 QJ600 QJ600 QJ080 QJO90 QJ100 QJ110 QJ120 QJ130 QJ140 QJ150
CLF 209 CLF 122 CLF 210 CLF 213 CLF 211 CLF 212 CLF 214 CLF 214 CLF 201 CLF 202 CLF 203 CLF 204 CLF 205 CLF 206 CLF 207 CLF 208
90 STM| 91 ™92 MVI|93 TS|94 NI |95 CLI|96 01|97 XI|98 LM INVALID INVALID INVALID 9C SIO|%D TIO|9E HIO|9F TCH
oP oP oP FIXED POINT
STORE TEST MOVE TEST AND |AND COMPARE OR EXCLUSIVE LOAD START I O TEST I O HALT I O TEST LOGICAL
MULTIPLE UNDER MASK SET LOGICAL OR MULTIPLE . CHANNEL AND I/0
1 00 15oiksk
0902 0906 090A 090E 0912 0916 091A 091E 0922 0926 092A 092E 0932 0936 093A 093E
QK666 QKSS5 QK222 QK300 QK222 QKS55 QK222 QK222 QKe66 aM111 QM111 aM111 QK700 QK700 QK700 QK700
ggéagT CLF 224 CLF 222 CLF 220 CLF 220 CLF 220 CLF 223 CLF 220 CLF 220 CLF 224 |CLF 122 CLF 122 CLF 122 CLF 225 CLF 225 CLF 225 CLF 225
INVALID
FORMAT
101 Oxoicksk SNSSSGEERENE | SNEERENEEEENR | ENEESSESNEEE |SEGNASGENEEND (UNEECSAREEAAE BEREANENEENE | IOSECSCESEEE | ENEEOEENSEES | ENNERAEEENES | SEEEOENEEAES | S EEENCESEENE | SNNEEESSEGES | s aesEEERERES HESERNERGESE | BEEERGER
0128 OR
0129
QN11l1
CLF 122
INVALID
FORMAT
101 15keksk R SSERANNESEEES | SEEESEEESESD | EGNERERENENEN (NG ESFERENEE (AEEEREAENUEE | NRESHEERONNES | SERNNUEEEENE | EEANESEENERE | EEESNEEEOEEE | S ANPENENNEAE SEEEEEENEEES NENEENEEENENE | FECEEEEREEGE | EOROESSENEER | EDEEEREN
012c O
012D
QN1l1l
—_— CLF 122
oo
< INVALID
FORMAT
D)
CZ) 1 100siciesk GEESNEREERNE  SEEESCANEESE  EEECEGNESEEE (SNEENENENENE EEEEEEECENNE (AEEENEANDEAE | AENENNGEEEEA | ESNNENENESEEN | SN NEESEASE | A NAENSEENENE | EEEEEEESREEE SEESSEEEEGEE | PEEENEENEEEN | CEHEECSEANEENE | EEEREEN
0130 OR
T 0131
O QN111
m CLF 122 B B B o
Z INVALID D1 MVN|D2 MVC|D3 Mvz|iDa NC|D5 cLC|Dé6 0c|D7 XC INVALID INVALID INVALID INVALID DC TRIDD TRT|DE ED|DF EDMK
— oP oP oP oP oP LOGICAL
> MOVE MOVE MOVE AND COMPARE OR EXCLUSIVE TRANSLATE TRANSLATE EDIT EDIT AND
— NUMERIC ZONE LOGICAL OR AND TEST AND MARK VFL
110 Loicioiesi
0600 0604 0608 060C 0610 0614 0618 061C 0620 0624 0628 062C 0630 0634 0638 063C
QM112 | QP800 QP800 QP800 QP800 IQP100 | QP800 | QP800 QM112 laM112 QM112 laM112 QP900 |QP900 QP200 QP200
FDS&AT CLF 122 CLF 232 CLF 232 CLF 232 CLF 232 CLF 230 CLF 232 CLF 232 CLF 122 CLF 122 CLF 122 CLF 122 CLF 233 CLF 233 CLF 231 CLF 231
INVALID
FORMAT
111 0xciciok 3 SEENREREGEEE SEGEEREEEDES (ERCEEERSASGER | ENEGNAEARNUEGE SNGEERTNEGEE | AREREENESNESS | SESPARDOAGNEE | NONSENSEREEE | ENNEESNNEEES | S EEENEARGENE | S NSNS0 ES | sesEREREREN EEEREENAREEE | FUNRARENENEE | DEEEEEN
0138 OR |
0139
QN11l1
CLF 122
INVALID Fl MVO|F2 PACK|F3 UNPK INVALID INVALID INVALID INVALID F8 ZAP|F9 CP|FA AP|FB SP|FC MP|FD DP INVALID INVALID
oP oP oP oP oP oP oP DECIMAL
MOVE PACK UNPACK ZERO COMPARE ADD SUBTRACT MULTIPLY DIVIDE
WITH OFFSET AND ADD DECIMAL DECIMAL DECIMAL DECIMAL DECIMAL
111 Liclolesk
0C00 0C04 0Cco8 0COC 0Cl0 0C14 0Cl18 oClcC 0C20 0C24 0cz28 0C2C 0C30 0C34 0C38 0C3C
lamM111 |lass02 QS500 |QasS600 QaM111 QM111 QM111 QaM111 QS705 QsS200 QS110 lQs110 Qs400 QS400 laM111 laM111
ICLF 122 ICLF 244 CLF 243 |ICLF 245 CLF 122 CLF 122 CLF 122 CLF 122 ICLF 246 CLF 241 ICLF 240 ICLF 240 ICLF 242 CLF 242 ICLF 122 ICLF 122
o
RS/SI/SS OPERATION CODES I
DATE 3 JUUN 66 MACHe 2050 g
FRAME ?
PeNe
@®IDB 003 RS / SI / SS OPERATION CODES = MODEL 50 IBM CORPe SDD PAGE 3




(:START I—FETCH:)

QT100 0197

OP BUFFER => Le
1110 => S 4=7.
IAR => SAR (IF
REFETCH IS ON)e
IAR 42 => SAR
(IF REF IS OFF)

>

EXCEPTION -
CONDITION

T0
INTERRUPT
ROUTINE

CLF 122

CLF 122

EVEN HALFWORD

QT110 014A

SET G1G2 = Oe

SET LSFN = 11
(GENERAL REG)e

QT115

INVALID ADDRESS

YES

REFETCH
HALF WORD

QT110 0148

AND ODD OR EVEN

ODD AND REFETCH

ODD-NO REF

L 16=31 => M 0=15

L 28=31 (X) => J REGe

SET
SET
SET
SET
SET
SET

ILC = INST LENGTHe
LSFN = 11 (GEN REG)
S1 ONe

SO ON 1F X=0e

MB = 3,

LB = Qe

NO
014E

SDR
SDR
SDR
SDR
SET
SET
SDR
SET
SET
SET
SET
SET
SET

-> M 0=31,

=> 0P BUFFERe
12=15 (X) => Je
16=-19 (B) =>MDe
ILCe

1 SYL ON (IF
16=17 =00)e

SO ON IF X=0e
S1 ON IF B=Oe

S =7 = 11104
MB = 2

LB = Qe

REFETCH OFFe

_ON BOUNDS

TVIINIAIINOD Wil

MACHINE CYCLES ARE SAVED (IF THE

DATA_PATHS ARE _FREE) BY DOING_THE
FIRST STEP OF I-FETCH DURING THE

LAST STEP OF THE PREVIOUS EXECUTE
ROUTINE

(FREE ENTRY TO I=-FETCH)

NOTES

OCLF 001 FIRST LEVEL I-FETCH (SHEET 1 OF 2)

->a

>a

QT115 0188

IAR

LS(MD) => L (B)e
M 8=11 (R1) => MD,
ZEROS => M 16~19,
SET LB = 1l

SET MB = 3, |
1111 -
IAR + 2 => IAR (IF
ILC = 0l1)e

+ 4 => IAR (IF
ILC = 1X)e
M(0=-3)9R0OAR
M ’

BYTE STATSe

CLF 001
SHEET 2

1S
QT115 0185

SET ILC = Ole
IAR + 2 => IARe
0101 => F REGe

CLF 122

INVALID ADDRESS

QT115 0199

IAR + 2 => SARe

SET LB = Oe

QT115 014D

NOP

YES

INVALID ADDRESS

NO

M 8~=11 (R1)=>MD
SET LB = 1l

SET G1G2 = Oe
1111=->BYTE STAT
IAR + 2 => IAR
(ILC = 01)

M(0=3)9ROAR

CLF 001
SHEET 2

>

QT11S 0184

SDR
SDR
SET
SET
SDR
SET

SET
SDR

-> 0P BUFFERe
0=15 => M 16=31,
S1 ON IF B=Oe

1 SYL STAT ON IF
16=17 = 00

MB = 2

GlG2 = Qe

0=3 (B) => MD,

NO

QT110 0149
SET MB = 3e
SET LB = Qo

SET LSFN = 11
(GENERAL REG)e

INVALID ADDRESS

SDR => Le

SET LB = 1le
SET 1 SYL STAT
ON IF T 16=17
IS EQUAL 00,
SET G1G2 = Qe

CLF 122

| OFF BOUNDS
%

QT115 0189

L 16=31 => M 0=15

L 28=31 (X) => Je
SET ILCe

SET SO ON 1F X=0Qe
SET S1 ONe

SET S 4=7 = 11104
SET REFETCH OFFe

RSN -

1 SYL STAT ON ?
\\\\\\\ yd

Yo
QT115 019B

M 8=11 (R1)=>MD
1111=-D>BYTE STAT
IAR + 2 => IAR
(ILC = 01)e
M(0=3)=DROAR

_—

CLF 001
SHEET 2

CLFOl1 02

DATE

FIRST LEVEL I-FETCH
3 JUN 66 MACHe 2050

FRAME
PelNe

IBM CORPe SDD PAGE

oo



TVIINIAIINOD WAl

CLFOl1 01

SHEET 1  CLF 103

XT1

FUNCTION BR
ON M 0=3,¢
A BR ON SO(X=0)
IF RX FORMATe

B BR ON S1
(B=0)oe
M 0=3 B FIELD X FIELD BRANCH INSTRUCTION FORMAT M 0-3 B FIELD X FIELD BRANCH INSTRUCTION FORMAT
IN HEX ADDRESS ADDRESS ADDRESS FUNCTION IN HEX ADDRESS ADDRESS ADDRESS
1 0 NOT 0 —_— 0100 RR BRANCHING AND- STATUS SWITCHING B?SQ&KTUN 21 7 NOT 0 NOT O o11cC RX FLOATING POINT SHORT
2 0 B=0 e 0101 RR BRANCHING AND STATUS SWITCHING | 22 7 B=20 NOT O 011D RX FLOATING POINT SHORT
3 1 NOT O —_— 0104 RR FIXED POINT FULLWORD AND LOGICAL | 23 7 NOT O X =0 O11E RX FLOATING POINT SHORT
4 1 B=20 —_— 0105 RR FIXED POINT FULLWORD AND LOGICAL | 24 7 B=0 X =0 Ol1F RX FLOATING POINT SHORT
5 2 NOT O — 0108 ° RR FLOATING POINT LONG | 25 8 NOT © — 0120 RS  SI BRANCHINGe STATUS SWITCHINGe AND SHIFTING
6 2 B=0 —_— 0109 RR FLOATING POINT LONG 26 8 B=20 —_— 0121 RS  SI BRANCHINGe STATUS SWITCHINGe AND SHIFTING
7 3 NOT © — 010C RR FLOATING POINT SHORT 27 9 NOT 0 —_— 0124 RS SI FIXED POINT LOGICAL AND I O
8 3 B=0 — 010D RR FLOATING POINT SHORT 28 S B=0 — 0125 RS SI FIXED POINT LOGICAL AND I O
9 4 NOT O NOT O 0110 RX FIXED POINT HALFWORD AND BRANCHING 29 A NOT © _— 0128 INVALID FORMAT
10 4 B=0 NOT O o111 RX FIXED POINT HALFWORD AND BRANCHING | 30 A B=0O — 0129 INVALID FORMAT
11 4 NOT O X =0 0112 RX FIXED POINT HALFWORD AND BRANCHING 31 B NOT O — 012C INVALID FORMAT
12 4 B=0 X=0 0113 RX FIXED POINT HALFWORD AND BRANCHING 32 B B=0 — 012D INVALID FORMAT
13 5 NOT 0 NOT 0 o114 RX FIXED POINT FULLWORD AND LOGICAL 33 c NOT O —_— 0130 INVALID FORMAT
14 5 B=20 NOT O 0115 RX FIXED POINT FULLWORD AND LOGICAL 34 C B=20 —_ 0131 INVALID FORMAT
15 5 NOT O X =0 0116 RX FIXED POINT FULLWORD AND LOGICAL 35 D NOT O — 0134 SS LOGICAL
16 5 B=20 X=0 0117 RX FIXED POINT FULLWORD AND LOGICAL 36 D B=0 —_ 0135 SS LOGICAL
17 6 NOT O NOT O 0118 RX FLOATING POINT LONG | 37 E NOT © —_— 0138 INVALID FORMAT
18 6 B=0 NOT 0 0119 RX FLOATING POINT LONG 38 E B=0 — 0139 INVALID FORMAT
19 6 NOT O X =0 Ol1A RX FLOATING POINT LONG 39 F NOT O 013C S$S DECIMAL
20 6 B =0 X =0 Ol1B RX FLOATING POINT LONG | '40 F B=oO —_— 013D SS DECIMAL
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
]
u | T21 T31 T41 T45 TS5 T65 T71 T75 T81 791 TAl TB1 TC1 TD1 TEL TF1
- . N N
002 003 004 004 005 005 006 006 007 007 007 007 \:k;:d 009 k:;ﬁ;/ k??ﬁgﬂ R:BE:J 010 RTBE:A 011
pree—— (re— r ] ' — re—— p— - r - re— [re— (reme— ey e e pre——— pro———— pr———— r—es—
002 003 004 004 005 005 006 006 007 007 007 007 008 009 012 ol2 012 010 012 011
—CLF PAGES L—CLF PAGES

FIRST LEVEL I-FETCH
DATE 3 JUN 66 MACHe 2050

FRAME
PeNe
®CLF 001 FIRST LEVEL I-FETCH (SHEET 2 OF 2) IBM CORPe SDD PAGE 2

OO




CLF 001 CLF 001
QA11l1 0100 QA111 0101
LS (R2) => Re LSO(R2) => R
IAR => He IAR => He
SET MB = O¢ SETeMB = Qe

SET S 1-=3 OFF,

SETOSF1-=3 OFFe

CLFO2 01

M Gu=? OP CODE INSTRUCTION M 4=7 OP CODE INSTRUCTION
IN IN IN IN
HEX HEX HEX HEX
0 00 INVALID OPERATION CODE 8 08 SET KEY
1 01 INVALID OPERATION CODE 9 09 INSERT KEY
2 02 INVALID OPERATION CODE A OA SUPERVISOR CALL
3 03 INVALID OPERATION CODE gggﬁgﬁogm B OB INVALID OPERATION CODE
4 04 SET PROGRAM MASK M Ge7? C oc INVALID OPERATION CODE
5 05 BRANCH AND LINK D oD INVALID OPERATION CODE
_ 6 06 BRANCH ON COUNT E OE INVALID OPERATION CODE
lww]
Z 7 07 BRANCH ON CONDITION F OF INVALID OPERATION CODE
@)
@) i
Z
-y |
O L
m
Z
—
>
|
I ] | |
0 1 2 3 9 5 6 7 8 9 c
L———————-—- _ SNSRI AR _ - T

—-—-—m

oP oP oP oP oP oP oP oP aP oP oP OoP opP oP
CD CcD - CD CD CD CD CD CcD CD CD CD CD CD CD
“o0 01 02 03 04 005 06 o7 08 09 OA OB oC . oD

p . |

CLF002
DATE 27 MAY 66 MACHe 2050

FRAME
* PeNe
IBM CORPe SDD PAGE 2

NOTIMO

OCLF 002 SECOND LEVEL I=-FETCH = RR FORMAT = BRANCHING AND STATUS SWITCHING



CLFO3 01

CLF 001 ’ CLF 001
QA11l1 0104 QAl11 0105
LS (R2) => Le LS (R2) =D Le
[ & s e
M G=7 OP CODE INSTRUCTION | - M G=7? OP CODE INSTRUCTION

IN IN IN IN

HEX HEX HEX HEX

0 10 LOAD POSITIVE 8 18 LOAD

1 11 LOAD NEGATIVE 9 19 COMPARE

2 12 LOAD AND TEST A 1A ADD

FUNCTION

3 13 LOAD COMPLEMENT e BRQN2H7DN — B 1B SUBTRACT

4 14 AND C 1C MULTIPLY

5 15 COMPARE LOGICAL D 1D DIVIDE
Eé 6 16 OR E 1E ADD LOGICAL
(3 7 17 EXCLUSIVE OR F 1F SUBTRACT LOGICAL
@
Z
g |
W) r
m
Z
—
>
|

]
0 1 3 8 9 A B

| 2 4 5 6 7 c D E F
oP OP OP oP oP oP oP oP
cone coge cone cone CODE CODE CDDE copE CDDE CODE CDDE CDDE cuge cggs cgge cgge

r |

{ M

CLFO003
DATE 27 MAY 66 MACHe 2050

FRAME
@ CkF 003 SECOND LEVEL I-FETCH = RR FORMAT = FIXED POINT FULLWORD AND LOGICAL ' IBM CORPe SDD PAGE 2l

S MoMro




CLF 001

T20

QG010 0108

LS (R2) => Le
10 => LSFN (FR)
0'S => FeR REGS
SET CARRY STAT

OFF TO SIGNAL
FLOAT PT LONGe

CLF 001

Ta1

QG010 0109

LS (R2) => Le
10 => LSFN (FR)
0'S => FesR REGS
SET CARRY STAT

OFF TO SIGNAL
FLOAT PT LONGe

CLF 001

T30

QG010 010C

CLF 001

- T31

QG010 010D

LS (R2) => Le
10 => LSFN (FR)
0'S => FeR REGS
SET CARRY STAT

OFF TO SIGNAL
FLOAT PT LONGe

LS (R2) => Le
10 => LSFN (FR)
0'S => FeR REGS
SET CARRY STAT

OFF TO SIGNAL
FLOAT PT LONGe

M G=7 OP CODE INSTRUCTION
IN IN
HEX HEX
0 20 LOAD POSITIVE = FLOATING POINT LONG
30 LOAD POSITIVE = FLOATING POINT SHORT
— 1 21 LOAD NEGATIVE = FLOATING POINT LONG
E; 31 LOAD NEGATIVE = FLOATING POINT SHORT
O 2 22 LOAD AND TEST - FLOATING POINT LONG
o 32 LOAD AND TEST = FLOATING POINT SHORT
yh 3 23 LOAD COMPLEMENT = FLOATING POINT LONG
= 33 LOAD COMPLEMENT = FLOATING POINT SHORT
O 4 24 HALVE = FLOATING POINT LONG
52 349 HALVE = FLOATING POINT SHORT
— 5 25 INVALID
> 35 INVALID
.~ 6 26 INVALID
36 INVALID
| 7 27 TNVAL ID
37 INVAL ID
0 1 2 3 4 6
OP CD OP CD 0P cD oP CD OP CD oP cD 0P CD
20 21 22 23 29 26 27
31 32 33 A 34 36 37

30

O®CLF 004 SECOND LEVEL I-FETCH = RR FORMAT = FLOATING POINT LONG AND SHORT

M 4=7

/’/;:;:T:;;\\\\

BRANCH ON

— SEE IDB 002 FOR LOCATION OF ROUTINES ---------—--—-//'1

CLFO4 01

M g7 OP CODE INSTRUCTION
IN IN
HEX HEX
8 28 LOAD = FLOATING POINT LONG
38 LOAD - FLOATING POINT SHORT
9 29 COMPARE - FLOATING POINT LONG
39 COMPARE — FLOATING POINT SHORT
A 2A ADD NORMALIZED - FLOATING POINT LONG
34 ADD NORMALIZED = FLOATING POINT SHORT
B 2B SUBTRACT NORMALIZED = FLOATING POINT LONG
3B SUBTRACT NORMALIZED — FLOATING POINT SHORT
c 2¢ MULTIPLY = FLOATING POINT LONG
3¢ MULTIPLY = FLOATING POINT SHORT
D 2D DIVIDE — FLOATING POINT LONG
E 2F ADD UNNORMALIZED = FLOATING POINT LONG
3E ADD UNNORMALIZED — FLOATING POINT SHORT
F oF SUBTRACT UNNORMAL TZED = FLOATING POINT LONG
3F SUBFRACT UNNORMAL TZED = FLOATING POINT SHORT
DIVIDE - FLOATING POINT SHORT
8 9 A B c D E F
OP CD OP CD oP CD OP CD OP CD OP CD OP CD
28 28 2B 2C 2D 2E oF

[ ———— S—
DATE 27 MAY E%Faggu. 2050
FRAME
Pele |
IBM CORPe SDD PAGE 2

OO



o

<

D)

O

Z

11

>

M Gu?

Z IN

~] HEX

>

= 0
1
2
3
4
5
6
7
0

O CLF 005

INSTRUCTION

STORE

LOAD ADDRESS

STORE CHARACTER
INSERT CHARACTER
EXECUTE

BRANCH AND L INK
BRANCH ON COUNT
BRANCT ON CONDITION

CLF 001

QAlll 0110

CLF Q01

QAlll 0111

L+ M 16=31 =>R
(B+D ADDRESS)e

LS (X) => Le

M 16=31 => R
(B4+D ADDRESS)e

LS (X) => Le

SECOND LEVEL I-FETCH — RX FORMAT = FIXED POINT HALFWORD AND BRANCHING

L+ R=>L (EFF
ADDRESS) o

LS (R1) => Re
IAR => He

SET MB=0Oe¢LB=3,

SET S 0=3 =0000

CLF 001

QA111 0112

L+ Mi1e~=31 =>L
(EFF ADDRESS)e
LS (R1) => Re
IAR => He
SET MB=0¢ LB=3,
SET S 0=3 =0000

CLF 001

QAl1ll 0113

M 16=31 => L
(EFF ADDRESS)e
LS (R1) => Re
IAR => He
SET MBmQ¢LB=3,
SET S 0=3 =0000

FUNCTION
BRANCH ON
M G=?

CLFOS 01

r— S ——— e — —
M =7 OP CODE INSTRUCTION
ﬁgx ﬁgx
8 48 LOAD
9 49 COMPARE
A 4A ADD
B 4B SUBTRACT
C 4C MULTIPLY
D 4D INVALID OP CODE
E 4E CONVERT TO DECIMAL
F 4F CONVERT TO BINARY
8 > A B C D E F
o
& o T
48 49 4A 4B 4C 4D qE qF
DATE 27 MAY gﬁFaggH. 2050
FRAME
PeNe i
IBM CORPe SDD PAGE V-4

ROTIro



CLFO6 01

CLF 001 CLF 001 CLF 001 CLF 001
a T54 755
QA111 0114 QAlll 0115 QAl1l 0116 QAll:\\T//;117
LBi M 16=31 =>R M 16=31 => R L+ M 16=31=>Ry M 16=31 =DR¢SAR
(B+D ADDRESS)e (B+D ADDRESS)e SAR (EFF ADDR)e (EFF ADDRESS) e
LS (X) => Le LS (X) => Le LS (R1) => Le LS (R1) => Le

N

L+ R => Re SAR
(EFF ADDRESS)e

LS (R1) => Le

o
<
D)
@)
Z
e g |
m M 4=7 OP CODE INSTRUCTION M Gu? OP CODE INSTRUCTION
Z IN IN IN IN
—_ HEX HEX HEX HEX
>
— 0 50 STORE 8 58 LOAD
1 51 INVALID OP 9 59 COMPARE
2 52 INVALID OP 2\ A SA ADD
3 53 INVALID OP B SB SUBTRACT
FUNCTION
4 54 AND BRQN2H70N C 5C MULTIPLY
5 55 COMPARE LOGICAL D SD DIVIDE
6 56 OR E SE ADD LOGICAL
7 57 EXCLUSIVE OR F 5F SUBTRACT LOGICAL
|
0 1 2 3 q 5 6 7 8 9 A B C D E F
. [ S R A [ E N R I A R
oP oP oP oP oP oP MP oP oP oP oP oP oP oP oP | op
CODE CODE CODE CODE CODE CODE CODE CODE G — SEE IDB 002 FOR LOCATION OF ROUTINES > | CODE CODE CODE CODE CODE CODE CODE CODE
50 51 52 53 S4 5 é 57 58 59 A SB 5C 5D 5F
W T SNy
CLF 006
DATE 27 MAY 66 MACHe 2050
FRAME.
PelNe
OCLF 006 SECOND LEVEL I~FEFCH = RX FORMAT = FIXED POINT FULLWORD AND LOGICALe | IBM CORPe SDD PAGE 2

oconro




TVIINIAIIN OD Wil

OCLF 007

CLF 001

QGO10 0118

Léi M 16=31 =>R
(B+D ADDRESS)e
LS (X) => Le
SET S 0=3 EQUAL
1110 TO SIGNAL
FLOAT PT LONGe

l

CLF 001

QG010 0119

M 16=31 => R
(B+D ADDRESS)e
LS (X) => Le
SET S 0=3 EQUAL
1110 TO SIGNAL
FLOAT PT LONGe

CLF 001

QGO10 011C

CLF 001

QG010 011D

L4+ M16=31 =R
(B+D ADDRESS)e
LS (X) => Le
SET S 0-3 EQUAL
1111 TO SIGNAL
FLOAT PT SHORTe

M 16=31 -> R
(B4D ADDRESS)e
LS (X) => Le
SET S 0=3 EQUAL
1111 TO SIGNAL
FLOAT PT SHORTe

“

CLF 001

QGO10 O1l1A

CLF 001

00010 011B

L+ M16=31 =>
Re SARe LS=WS1le

SET S 0=3 EQUAL
1110 TO SIGNAL
FLOAT PT LONGe

M 16=31 => Ry
SARe LS=WSle

SET S 0=3 EQUAL
1110 TO SIGNAL
FLOAT PT LONGe

CLFO?7 01

CLF 001 CLF 001
QG010 Ol1lE QGO10 O011F

L4+ MI16=31 =>
Re SARy LS=WS1,

SET S 0=3 EQUAL
1111 TO SIGNAL
FLOAT PT SHORTe

M 16=31 => Ry
SARe LS=WSle

SET S 0=-3 EQUAL
1111 TO SIGNAL
FLOAT PT SHORTe

L+R =D>ReSAR9WS1
(EFF ADDRESS)e
SET F = 0000
- —a— & -8
et —
SET MD = 0000¢ SET LSFN = 10
(FP REG)e
SET F = 0110
LS (R1) => Re
| M 4=7 OP CODE INSTRUCTION —— E— — M =7 OP CODE INSTRUCTION
IN IN IN IN
HEX HEX HEX HEX
0 60 8 68 LOAD = FLOATING POINT LONG
70 78 LOAD = FLOATING POINT SHORT
1 61 STORE -~ FLOATING POINT LONG 9 69 COMPARE =~ FLOATING POINT LONG
71 STORE ~ FLOATING POINT SHORT CLF 122 79 COMPARE = FLOATING POINT SHORT
2 62 INVALID OP AN | A 6A ADD NORMAL.TZED = FLOATING POINT LONG
72 INVALID OP 7 N 7A ADD NORMALIZED = FLOATING POINT SHORT
3 63 INVALID OP ////;UNCTIDN B 6B SUBTRACT NORMALIZED = FLOATING POINT LONG
73 INVALID OP —— ettt BRQNCH7UN — 7B SUBTRACT NORMALIZED = FLOATING POINT SHORT
4‘.
q 64 INVALID OP C 6C MULTIPLY - FLOATING POINT LONG
74 INVALID OP 7C MULTIPLY = FLOATING POINT SHORT
S 65 INVALID OP D 6D DIVIDE - FLOATING POINT LONG
75 INVALID OP 7D DIVIDE - FLOATING POINT SHORT
6 66 INVALID OP E 6E ADD UNNORMALIZED = FLOATING POINT LONG
76 INVALID OP | 7E ADD UNNORMALIZED = FLOATING POINT SHORT
7 67 INVALID OP F 6F SUBTRACT UNNORMALIZED - FLOATING POINT LONG
77 INVALID OP 7F SUBTRACT UNNORMALIZED = FLOATING POINT SHORT
0 1 2 3 q S 6 7 8 9 A B C D E F
OoP CD OP CD OoP CD OoP CD OP CD oP CD OP CD OP CD ‘ : OP CD OoP CD OoP CD oP CD OP €D oP CD OP CD
60 61 62 63 64 65 66 67 G e SEE IDB 002 FOR LOCATION OF ROUT INE Seresmmar e m— 68 69 6A 6B 6€C 6D 6E
70 71 72 73 79 75 76 77 78 79 7A 7B 7C 7D 7E
CLF 007
DATE 27 MAY 66 MACHe 2050
FRAME |
PelNe | F:
SECOND LEVEL I-FETCH = RX FORMAT = FLOATING POINT LONG AND SHORT IBM CORPe SDD PAGE 2}

NOTNEO




CLFO8 01

CLF 001 CLF 001
QJo11 0120 QUo11 0121
L+ M 16=31 =R M 16=31 -=> R
(EFF ADDRESS)e (EFF ADDRESS)e
LS (R1) => Loe LS (R1) => Le
ZEROS => F REGe ZEROS => F REGe
— 3 — J
o
<
8 _ R RN A _ A
i MI§-7 oplﬁons, | INSTRUCTION Mlﬁ—7 oplgone INSTRUCTION
il HEX HEX HEX HEX
o ;
m
7 0 80 SET SYSTEM MASK 8 88 SHIFT RIGHT SINGLE = LOGICAL
-—l
N 1 81 INVALID OP 9 89 SHIFT LEFT SINGLE = LOGICAL
— 2 82 LOAD PSW A A 8A SHIFT RIGHT SINGLE
3 83 DIAGNOSE BRANCH ON Py SR — | B 8B SHIFT LEFT SINGLE |
| M G=7
a 84 WRITE DIRECT c 8C SHIFT RIGHT DOUBLE = LOGICAL
5 8s READ DIRECT D 8D SHIFT LEFT DOUBLE — LOGICAL
6 86 BRANCH HIGH E 8E SHIFT RIGHT DOUBLE
7 87 BRANCH LOW-EQUAL F 8F SHIFT LEFT DOUBLE
0 1 2 8 9 A B c D E F
oP oP oP oP [ opP oP oP oP oP | oP oP
CODE CODE CODE < - SEE IDB 002 FOR LOCATION OF ROUTINES > | cODE CODE CODE CODE CODE CODE CODE CODE
80 81 82 88 89 8A 8B 8C 8D 8E 8F

S O e A S A S

CLF 008
DATE 27 MAY 66 MACHe 2050

FRAME
PelNe |
® CLF 008 SECOND LEVEL I-FETCH = RSe¢SI FORMAT = BRANCHINGe STATUS SWITCHINGe AND SWITCHING IBM CORPe SDD PAGE 2}

OO



CLF 001

QJol1l 0124

L+ M 16=31 =>
Ry LS=WS1 (EFF
ADDRESS) o

SET § 0=3 =0010

CLF 001

1791

QJo11 0125

M 16=31=>Re WS1
(EFF ADDRESS)e

SET S 0-=3 =0010

|

FUNCTION

oo
<
n _
O M 4=7 OP CODE INSTRUCTION
yd IN IN
= HEX HEX
o
52 0 90 STORE MULTIPLE
— 1 91 TEST UNDER MASK
>
= 2 92 MOVE
| 3 93 TEST AND SET
4 94 AND
5 95 COMPARE LOGICAL
6 96 OR
7 97 EXCLUSIVE OR
0 1 2 3 q 5 6 7
oP l oP l oP oP oP oP OP oP
CODE ‘Efzf” Qﬁfﬁi CODE coge CODE coge coge
90 91 92 93 9 95 9 9

& CLF 009

SECOND LEVEL I-FETCH=RSeSI FORMAT-FIXED POINT LOGICAL AND I/0

<

V4
-~

N\
N\

BRANCH ON
M =7

N

SEE IDB 002 FOR LOCATION OF ROUTINES

CLFO9 01

rd

y
e

M Gu7? OP CODE INSTRUCTION
IN IN
HEX HEX
8 98 LOAD MULTIPLE
9 99 INVALID OP
A 9A INVALID OP
B 9B INVALID OP
| C SC START 1/0 |
D 9D TEST 1/0
E 9E HALT I/0
F oF TEST CHANNEL
8 9 A B C D E F
| | | | | | |
&) B & E B B &
DATE 27 MAYCtz 322H. 2050
FRAME
PelNe

IBM CORPe SDD PAGE
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TVIINIAIINOD WAl

CLF 001

QP010 0134
L (Bl) + M 16=31 (D1)=> LeLS=WS1 (DA)
M 8=1S (L1eL2)=> G

IAR 4+ 2 => SAR

SET S 4=7 = 0001

SET LB = 0

— - SR el

I

QPo10 0135

M 16=31 (D1)=> LeLS=WS1 (DA)
M 8=15 (L1leL2)=> G

IAR 4+ 2 => SAR

SET S 4=7 = 0001

SET LB =0

S7 = 0y

|

M q=7=> F (OP CD)
LS=-WS1 (DA)=> R
SET MB =§

IAR + 2 => IAR
M_‘.

YES
INVALID
ADDRESS

[557 MD = 0000
SET F = 0101 —
m'

SDR => Le OP BUFFER

SDR 0=15 => M 16=31 (B2+D2)
SDR O=3 (B2) => MD

SET 1SYL IF SDR 16=31 = RR
SET S1 IF B2 =0

CLF 122

OCLF 010

SECOND LEVEL I-FETCH = SS FORMAT - LOGICAL

IAR 30 =

0

$7=04IAR30=1 |M 4=7 => F (OP CODE)

OP BUFFER => L
SET MB = 2

OP BUFFER => L

M g=7 => F (OP CODE)
IAR + 2 => IAR

SET MB = 2

L 16=31=-> M 16=31
L 16~19 (B2)=2> MD
LS=WS1 (DA) => R

SET S1 IF B2 = O |
M

m

0'S => M 16=19 (B2) 1
LS=-MD (B2) => L

SET BYTE STATS = 0000

IGNOR<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>