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PREFACE

This document describes the Processor used in the Multics system. It is
assumed that the reader is familiar nwith the overall modular organization of the
Multics system and with the philosophy of asynchronous operation. In addition,
this manual presents 3 thorough discussion of virtual memory addressing concepts
including segmentation and paginge.

The manual is Intended for use by system programme~rs responsible for
writing software to interface with the special virtual memory hardware and with
the fault and interrupt portions of the hardware. It should also prove valuable
to programmers who must usé machine instructions (particulariy 1anguage
‘ranslator implementors) and to those persons responsible far analyzing crash
conditions in System Dumpse.

¢ 1974 Honeywell Intformation Systemsy Ince.
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SECTION 1

INTRODUCTION TO PROCESSOR

The “Processord described in this reference manual is 3 hardware module
designed for use with the MULIiplexed Information and Computing Service
(Multics). The many distinctive features and functions of MJyltics are enhanced
by the powerful hardware features of the Processor. The add~essing features, in
particular, are designed to permit the Multics software to compute retative and
absolute addressesy locate data and programs in different devicesy and retrieve
such data and program as necessarye.

MULTICS ~“PROCESSORTFEATURESS
The Multics Processor contains the ftollowing general featurest

e Storage protection to place access restrictions on specified segments,

2. Capablility to interrupt a process iIn execution in response to an
external signal (ee9e9s I/0 termination) at the end of any even/odd
Instruction pair (mid-instruction interrupts are permitted for <ome
instructions), to save Processor status, and to rastore the status at
a Jater time without loss of continuity of the processe.

3. Capability to fetch instruction pairs and to butfer two instructions
(up to four instructions, depending on certain main store overlapo
conditions) including the one currently in executione

4o Overlapping “instructionTexecut iona, address preparation, and
instruction fetche While an instruction is being executed, address
preparation for the next operand {or even the operand follomwing it) or
the next instruction pair is taking place. The opa2rations unit can be
executing instruction N3 instruction N+1 can be buffered iIn the
operations unit (with its operand buffered in a main store port)$ and
the control unit can be executing instructions N¢2 or N&3 (if such
execution does not invoive the main store port or registers of
instructions N or N+1), or preparing the address to fetch instructions
N+4 and Nt5.

Se Capability to detect main store instructions that alter the contents
of buffered instructions. Ability to delay preprocessing of an
address using register modification it the instruction currently in
.execution changes the reglster to be used In that modificatione.

6e Intertfacing capablility to direct main store accesses *to the proper
system controller module. )

Te Intermediate storage of address and control information in high-speed
registers addressable by content (Associative Memo~y)e.
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8. Intermediate storage of base address and control information in
pointer registers which are loaded by the executing program.

e Absolute address computation at executlon time.

SPECIAL CAPABILITIES

The Processor also includes several unique capabilties, such as hardware
impliemented segmentation and paging, address modfication, address appending, and
detection of faults and external interruptse These features are summarized in
this section and described Iin detail respectively in Sections Vv, VI, and VII.

- ~Segmentation~and~Pagingd

A segment s a collection of data or iInstructions that |is assigned a
symbolic name and addressed symbolically by the user. Paging s at the
discretion of the software; the user need not be aware of the existence of
pagese User visible address preparation is concerned with the calculation of a
segment effective address retfative to the origin of the segment; the Processor
hardware completes address preparation by translating the final segment
effective address into an absolute main store address. The user may view each
of his segments as residing in an independent main store unit. Each segment has
its own origin which can be addressed as location 2zerd>. The size of each
segment varies without affecting the addressing of the other segmentse Each
segment can be addressed {like a conventional main store image starting at
jocation zero. Maximum “segment~sizea is 262,144 words.

When viewed from the Processor, main store consists of blocks or pages,
each of which is defined as "page-size™ words in lengthes (The page size used by
Multics Is 1024 words.) Each page begins at an absolute address which is zero
modulo the page size. Any page of a segment can be placed in any available main
store blocke These pages may be addressed as if they we~e contiguous even
though they are in widely scattered absolute locationse. Only currently
referenced pages need be in main store. If a3 segment is not paged, the complete
segment is located in contiguous plocks of main store. In the current Multics
implementation, all user segments are paged.

Address Moditication and Address Appending

Prior to each main store access, *two major phases of address preparation
take places

1. “Address~modificationd by Register or Indirect Hord content, it

specified by the Instruction Word or Indirect Word.

2e “AddressTappendingad, Iin which a segment effective address”is
translated into an absolute address™to access main store.

Although the above two types of modification are combined in most
operationsy they are described separately in Sections V and VI, The address
moditication procedure can go on indetinitely, with one type of modification
leading to repetitions of the same type or to other types of modification oprior
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to a main store access for an operandes However, to simplify the descriptions in
this manualy each type of address modification ls described as if it were the
tirst t(and usually the only) modification prior to a maln store access.

Eaults _and Interruots

The Processor detects certain illegal procedures; faulty communication with
the main store; programmed faults; certain external events; and arithmetic
taul ts. Many of the Processor fault conditions are. deljiberately or
inadvertentiy caused by the software and do not necessarily involve error
conditions. .

Similarly, the Processor communicates with the other system modules by
setting and answering external interruptse. When a fault or interrupt is
recognhized, a trap resuylts. This causes the forced execution of a pair of
instructions in a main store location, unique to the fault o~ interrupt, known
as the fault or interrupt vector. The first of the forced instructions may
cause safe storage of the Processor status. The second inst~uction in a fault
vector should be a transfer, or the faulting program will be resumed without the
fault having been processeds “FaultsTand“interruptsa are described in Section
VII.

Interrupts and certain low priority faults are recognized only at specitic
times during the execution of an instruction pair. 1If, at these times, the
Processor detects the presence of bit 28 in the Instruction Word, the trap |1s
inhibited and program execution continues. The interrupt or fault signal is
saved for future recognition and is resetft only when the trap occurse

BROCESSOR MODES OF OPERATION

There are three “modes of main store addressingd (Absslute Mode, Apoend
Mode, and BAR Mode), and two modes of instruction execution (Normal Mode and
Privileged Mode)e. These modes of operation and the functions performed are
summarized in Table 1i-1. i

Instruction Modes

NORMAL MODE

Most instructions can be executed in the “Normal~Moded of operation.
Certain instructions, classed as privileged, cannot be executed in Normal Mode.
These are identified in the indlvidual instruction descriptions. An attempt to
execute privileged instructions while in the Normal Mode results in an 1I1ilegal
Procedure Fault. In the Normal! Mode, various restrictions are indicated in
Segment Descriptor Words and Page Table Words, which are explained in Section V.
Address Preparation uses the appending phase. The Processor executes in Normal
Mode when the access bits of the Segment Oescriptor Word specify a nonprivileged
procedure. '
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PRIVILEGED MODE

In Prlivileged Mode, all Instructions can be executed. Address Preparation
uses the appending phasee The Processor executes in “Privileged™Modea when the
access bits of the Segment Descriptor Word specify a privilegedo procedure and
the execution ring is equal to zero. Refer to Sections V and VIII for more
detailed information.

Addressing Mogdes

ABSOLUTE MODE

All instructions can be executed In the “Absolute~™Modea and unrestricted
acc2ss is permitted to privileged hardware featurese. Address Preparation for
instruction tetches does ngt use the appending phase. ODuring instruction
fetchesy, the Procedure Pointer Register is ignored.

The Processor enters Absolute Mode immediately after a fault or interrupt
and remains in Absolute Mode wuntil it executes a fransfer instruction whose
operand jis obtained via explicit use of the appending mechanism, that is, via
explicit reterence to one of the Pointer Register by the use of bit 29 ot the
Instruction WNord (See Append Mode below). ’

-

APPEND MODE

The “Append~Moded Is the most commonly used main store addressing mode.
In this mode the final effective segment address Is either added to the
Procedure Pointer Register, or it 1Is added to one of the eight Pointer
Reg isters. It bit 29 of the Instruction Word contains a 0, then the Procedure
Pointer Register Is selected; otherwise, the Pointer Register given by bits 0-2
of the instruction word is selected.

BAR MODE

In TBAR™(Base“AddressTRegister) “Modea, the 18-bit BAR is usede The BAR
contains a 0 modulo 512 address bound in bit positions 9-17 and a 8 modulo 512
base address in bit positions 0-8. All addresses are reldcated by addling the
effective segment address %o the base address in bits 0-8. The relocated
address then becomes the final segment effective address as in Append Mode and
Is added to the Procedure Pointer Reglister. A process is kept within certain
main store iimits by subtracting the unrelocated effective address from the

*

address bcund in bits 9-17. If the result s zero or negative, the reflocated
address would be out of rangey, and a Store Fault occurs. . :
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Table 1~1. Modes of Operation

EUNCTIONS NORMAL PRIVILEGED ASSOLUTE BAR
Execute priviteged No Yes Yes No
instructions.
Main store address for Append Append Absofute Procedure Pointer
instruction tetch. Register plus BAR

base addresse

Main store address for Append - Append Append if bit Procedure Pointer

for operand fetche. ' 29 = 1, else Register plus BAR
. Absolute. base addresse.

Restriction ot access Sone Some None To tal

%o other segmentse.

PROCESSOR UNIT FUNCTIONS

*Major functions of each principal logic element are 1isted below and are.-
described in subsequent sections of this manual.

Controls data input/output to main store.
Performs maln store selection and interlace.
Does address appending.

Controls fault recognitione

~Associative~Memocy~Assenblyd

This assembly consists of sixteen 72-bit Page Table WHord Associative Memory
“(PTHAM) “registersd and sixteen 108-bit Segment Descripto~r Word Associative
Memory “(SDWAM)“registersda These registers are used to hold pointers to most

L]

recently used segments (SDWs) and pages (PTHs). This unit ooviates the need for

possible ruitiple main store accesses before obtaining an absolute main store
address of an operande.
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“Control~Unita

Performs all Processor control functionse.

Perfcrms address modification.

Controls mode of operation (Privileged, Normal, etce).
Performs interrupt recognition.

Decodes Instruction Words and Indirect Words.

Pertorms Timer Register loading and decremenfing.

“QperationlUnita

Does fixed and floating binary arithmetice

Does shifting and Boolean operations.

“Decimal”Unltad

Does decimal arithmetice

Does character- and bi t-string operationse.

-

REVIENW OREFT
SUBJECT TO CHANGE
October, 1975 1-6 AL39



SECTION II

MACHINE INSTRUCTIONS

This section describes the comprehensive set o6f “machine“instructionsa for the
Multics Processor. The presentation assumes that the reader is familiar with
the general structure of the Processor, the representation of informations the
data formats, and the method of address preparation. Additional information on

these subjects appears near the beginning of this section and in Sections IIl
through VI,

INSTRUCTION REPERIOQIRE

The Processor interprets a 10 bit field of the Insfruction Word as the
Operation Code. This field size vields an instructlion universe of; 1024 of which
547 are implemented. The instruction population is divided into 456 Basic
Operations and 91 Extended Instruction Set (EIS) Operations.

Arrangment of Instructions

Instructions In this section are presented alphabetically by their mnemonic
codes within functional categories. However, an overall alpnabetic 1isting of
instruction codes and their names appears in Appendix 3 to aid the user in
locating specific instructions via that codee '

Basic Operations

The 456 ~basic~operationsd in the Processor all require exactly one 36-bit
machine word and are further subdivided into the following typess

181 Fixed Point Binary Arithmetic 75 Pointer Register
85 Boolean Operations 17 Miscellaneous
34 Floating Point Binary Arithmetic 28 Privileged
36 Transter of Control

Extended Instcuction Set (EIS) Operations

The 91 “Extended”Instruction™Set~(EIS) “Operationsa are ftuther subdivided
into 62 EIS Single-Hord Insftructions and 29 EIS Mul ti-Hord Instructionse
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EIS SINGLE-WORD OPERATIONS

The b2 “EISTSingle-Hord Instructionsa 1load, store, and perform special
arithmetic on the Address Registers (ARn) wused to access bit- and
character-string operands, and safe-store Decimal Unit (DU) control information
required to service 3 Processor fault, Like the Basic Operations, EIS
Single~Word Instructions require exactly one 36 bit Machine Worde.

EIS MULTI-WORD OPERATIONS

The 29 “EIS"Multi-Word~Instructionsa perform Decimal Arithmetic and bit-
and character-string operations. They require 3 or & 36-bit Machine Words
depending on individual Operand Descriptor requirementse.

TEORMATZQFTINSTRUCTIOND DESCRIPIION

Each instruction in the repertoire is described in the tollowing pages of
this section. The descriptions are presented in the format shown belowe

MNEMONIC INSTRUCTION NAME OP CODE (OCTAL)
*FORMATS Figure or Figure reference
SUMMARYS Text and/or bit transfer equdtions

MODIFICATIONS: Text
INDICATORS? Text and/or logic statements

NOTES? Text

Line 1t MNEMONIC, INSTRUCTION NAME., QP CQDE (QCTAL)
This line has three parts that contain the following?

1. Mnemonic =-- The “mnemonic~coded for the Operation tield of the

assembier statemente. The Multics assemblery, ALM, recognizes this
value and maps i1t into the appropriate binary pattarn nhen generating
the actual object code.

2. Instruction Name =-- The name of the machine instruction from which the
Mnemonic nas deri vede

3. Op Code (Octail) =~ The octal value of the operation code for the
instruction. A zero or a3 one in parentheses following an octal code
indicates whether bit 27 (0Op Code extensjon bit) o5t the instruction
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word is OFF or ON.

Line 23 FORMAT

The layout and definition of the subtfields of the instructlon word or words
is glven here either as a Figure or as a reference to a Figu~e.

Line 3: SUMMARY

The change in the state of the processor affected by the execution of the
instruction is described in a short and generaltiy symbolic farm, It reterence
is made +to ‘the state of an indicator in the SUMMARY, it is the state of the
indicator pbefore the instruction is executed.

Line &3 HODIFICATIONS

Those modifiers that cannot be wused with the " instruction are listed
explicitly as exceptions either because they are not permitted or because their
effect cannot be predicted from the general address modification procedure.
(See "Etfective Address Formation™ in Section VI.) :

-

Line 53 INDICAYORS

Only those indicators are listed whose state can be changed by the
execution of the instruction. 1In most cases, 3 condition for setting ON as well
as one for setting OFF s stated. If only one of the two is stated, then the
indicator remains unchanged if ¢the condition is not net. Unless stated
otherwise, the conditions refer to the contents of registers existing after

instruction execution. Refer also to "Common Attributes of Instructions®, later
in this section.

Ltine 63 NOIES

This part of the description exists only in those cases where the SUMMARY
is not sufficient for in depth understanding of the operation.
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DEFINITIONS OF “NOTATIONTANDTSYMBOLIA

“MainZStore”Addressesd

Y = the 18 low order bits of the final 24 bit main store
address of the instruction operand after all address
preparation is complete.

Y=-pair = a symbol denoting that Y designates a pair of main store
locations with successive addressesy, the smaller address
being evene HWhen the main store address is even, it
designates the pair Y(even), Y+i3 and when it is o0dd,
the pair Y-1, Y(odd)e The main store Jocation with the

"smaller (even) address contains the most significant
part of a double-word operand or the first ot a pair of
instructionse.

Y-blockn = a symbol! denoting that Y designates a block of main
store Jlocations of¢ &4-, 8-, or 16-word extent. For a
block of pn-word extent, the Processor assumes that
Y-blockp is a 0 modulo p address and performs address
increment ing through the bilock accordingly, stopning
when the address next reaches a value 0 modulo pe Note
the difference between Y-block addressing and Y=-pair
addressing that forces the address to be 0 modulo 2.

Y=-charpnk = a symbol denoting that Y designates a character or
string of characters in main store of character size pn
- bits as described by the Kth Operand Descriptor. n is

speclified by the data type tjield of Operand Descriptor Kk
and may have values &y 6y or 9. See Section VI,
Effective Address Formations for details of Operand

Descriptorse

Y-bitk = a symbol denoting that Y designates a bit or string of
bits in main store as described by the kKth Operand
Descriptor. See Section VI, Effective Address

Formationy for details of Operand Descriptors,

“Index“Valuesad

When reterence Is made to the elements of 3 string of characters or bits in
main storey, the notation shown in Register Position and Contents below is used.
The index used fo show traversing a string of extent p may take any of the
values in the interval ({1,0) unless noted otherwise. The elements of a main
store block are traversed expticitliy by using the index as an addend to the
given block addressy €e+9sy Y-block38+m and Y-block&4+2mel,

“Abbreviations~Tand~Svymbolsa

A Accumulator Register

ARN Address Register n (n = 0y, 1y 2¢ ceesy 7}
{consists oft PRN.WORDNO! !PRn.CHAR? }PRN, BITNO)

AQ Combinec Accumulator-Quotient Register

BAR Base Address Register
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cO

(“R™ standing
store words, word-pairs, word-blocks, and character stringse

“Contents of*”

CA Computed Address
DSBR Descriptor Segment Base Register
DSBR.ADDR Descriptor Segment Base Address Register of DSBR
DSBR.BND Descriptor Segment Bound Reister of DSBR
DSBR STACK Stack Base Register of DSBR
DSBR.U Unpaged Flag of DSBR
E Exponent Register
EA Combined Exponent and Accumulator Registers
EAQ Combined Exponent-Accumulator-Quotient Register
ERN Eftective Ring Number
- ESN Effective Segment Number
IC Instruction Counter
IR Indicator Register
PPR Procedure Pointer Register
PPR.PRR Procedure Ring Register of PPR
PPR.PSR . Procedure Segment Register of PPR
PPReIC Instruction Counter Register of PPR
PPR.P Privilege Flag of PPR
PRN Pointer Register n (n = 0y 19 29 eses 7)
PRneRNR Ring Number Register of PRn
PRN«SNR Segment Number Register of PRNn
PRN<HORDNO Word Address Register of PRn
PRN.CHAR Character Address Register of PRn
PRN<BITNO Bit Offset Register of PRn
Q Quotient Register
PTHAM Page Table Word Associative Memory
SOWAM Segment Desriptor Word Associative Memory
RALR Ring Alarm Register
TPR Temporary Pointer Register
TPR.CA Computed Address Register of TPR
TPReTRR Temporary Ring Register of TPR
TPRe TSR Temporary Segment Register of TPR
TPR.TBR Temporary Bit Register of TPR
TR Timer Register ‘
xXn Index Register n. (n = 0, 15 29 eeey 7)
4 Temporary pseudo-result of a nonstore conparative operation

Register Positions and Contents

for any of the registers listed above as well] as for main

Ri . the ith bit position of R -
R(i)' the ith register of a set of n registers, R
Rie) the bit positions [ through J of R
C(R) the contents of the full register R
.
C(R)i the contents of the ith bit or character of R
C(R)i,] the contents of the bits or characters i through ) ot R
XXeoeoX a string of binary bits (0°s or 1°s) of any necessary length
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When the description of an instruction specifies a3 change for a part of a
register or main store locationy, it is understood that the sart of the register
or main store location not mentioned remains unchanged.

“Other~Symbolsa
-> replaces
33 compare with
14 the Boolean connective AND
] the Boolean connective OR
] : the Boolean connective NON-EQUIVALENCE (or EXCLUSIVE OR)
- the Boolean unary NOT operator
# not equal
n¥¥m indicates exponentiation (n and m are jintegers)}; for
example, the ftifth power of 2 is represented as 2%%S,
x multiplication; for example, C(Y) times 2(Q) is represented
as C(Y) x CtQe.
4 division} for exampley, C(Y) divided by C(A) jis represented
as C(Y) /7 CtA).
.Sl concatenationi for example, stringl 1! string2e.
leeo! the absolute value of the value between vertical bars (no

algebraic sign)l. For example the absoluta value of C{A) plus
C(Y) is represented asd IC{A) ¢+ C(Y)!l.

COMMON ATYTRIBUTES OF INSTRUCTIONS

Illegal Modification

It an “illegal™modifierd is used with any instruction, an Illegal Procedure
Fault with a subcode class of [tlegal Modifier occurse.

Pacity Indicator

The Parity Indicator is turned ON at the end of a main store access which
has incorrect paritye
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“INSTRUCTIONTHORDTFORMAISA

Basic and EIS Sinale-Hord Instructions

The “Basic™Instructionsa and *EIS‘Singie-uord”tnstructionsa require exactly
one 36 bit Machine HWord and are interpreted according to the format showun |in

Figure 2-1 belowe

0
-
1
]

1

1
ADDRESS 1 0PCODE 1I1tAL TAG t
1 1.3

N -
oo
NN
= N
O N
2 W

[~]

18 10 1 1 6

Flgure 2-1 Basic and EIS Single-Word Instruction Format

ADDRESS

OPCODE

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

The given address of the Operand or Indirect Word. This
address may bel

An 18 bit main store address if A = 0 (Absolute Mode
oniy)

An 18 bit oftset to the Base Address Register it A = 0
(BAR Mode only)

An 18 bit offset relative to the base of the current
procedure segment if A = 0 (Appendiang Mode only)

A 3 bit Pointer Register number (n) and a 15 bit offset

to C(PRN.WORDND) it A = 1 (Absolute and Appending Modes
oniy) ' i

A 3 bit Address Register number {n) and a 15 bit offset
to C(ARp) if A = 1 (All modes depending on instruction
type)

An 18 bit Jliteral signed or unsigned constant (All
modes depending on instruction type and Modifier)

An 8 bit Shift Operation count (All modes)
An 18 offset to the current value of the Instruction
Counter C{PRR.IC) (All modes)

Instruction operation code,

Program Interrupt inhlibit bit. HWhen this bit is sety, the
Processor will ignore al!l external Program Interrupt

signalse See Section VII, Faults and Interrupts, for
detailse.
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A Indirect via pointer register flage See Section VI,
fFttective Address Formation, for details on the use of
Pointer Registers.

TAG Instruction address modifier. See Section VI, Effective
Address Formation, for details on Address Modificatione.

Indirect Hords

Certain of the Basic and EIS Single-Word Instructions permit indirection to
be specified as part ot Address Modification. When such indirectionr is
specifiedy, C(Y) is interpreted as an “Indirect " Hordad according to the forrat
shoWwn in Figure 2-2 belon. ‘

0 11 23 3
'] . 7.8 9.0 S
H] ] H H
H ADDRESS ] TALLY H TAG L]
1 . H 1 ; 1
18 12 6
Figure 2-2 Indirect Word Format
- .
ADDRESS The given address of the Operand or next Indirect MNWord.
This address may bet
An 18 bit main store address if A = 0 In the
Instruction Word (Absolute Mode cnly)
An 18 bit offset relative to the Base Address Register
(BAR) it A = 0 in the Instruction Hord (BAR Mode only)
An 18 bit offset relative to the base of the current
procedure segment if A = 0 (Appending Mode only)
An 18 bit offset relative to the origin of the segment
described by PRp if A = 1 in the Instruction HWord and
PRn is selected by the Instruction Hord (Absolute and
Appending Modes only)
TALLY A count field for use by those Address Nodificrs that
involve tallyinge
TAG Next address modifier.

REVIEW DRAFT
SUBJECT TO CHANGE .
October, 1975 2-8 AL39



EIS Multi-¥Word Instructions

The “EISTMulti-Hord Instructionsad require 3 or & Machine Words depending on

the Operand Descriptor requirements of the individual instructions. The words
are interpreted according to the format shown in Figure 2-3 selow.
0 11 222 3
] 7.8 7.8_9 S
1 H 14 1
H VARIABLE | H OPCODE 111 MF1 H
1 H i
] . 18 10 1 71
] Operand Descriptor or Indirect Pointer for Operand 1 H
H H
1 1
H Operand Descriptor or Indirect Pointer for Operand 2 1
| . . |
H 1
] Operand Descriptor or Indirect Pointer for Operand 3 H
H 1
36
Figure 2-3 EIS Multi-Word Instruction Format
“VARIABLE This fietd 1is interpreted variously according to the
requirements of the individual EIS Instruyctions. Its
interpretation is given under FORMAT ftor each EIS
Instructione The Moditication Fields MF2 and MF3 are
contained Iin this field it they are reguired,
OPCODE Instruction operation code as ftor Basic and EIS
Single~Hord Instructions. ! ' ;
1 Program Interrupt inhibit bit as for Basic and EIS
Single=-HNord Instructionse.
MF1 Modification Field tor Operand Descriptor 1. See EIS

Modification Fields (MF)

EIS Modification Fields (MF)

Each of the Operand Descriptors following

below for details.

an EIS Multi-Word
Word has a "Modification™Fjieida in the Instruction Word.

Instruct . on

The Modification Fi«1ld

controls the interpretation of the Operand Descriptore The Moditication Fjield
is interpreted according to the tormat shown in Figure 2-4. )

REVIEW DRAFT
SUBJECT TO CHANGE

October, 1975 2-9
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a AR

REG

0

Code B-iype

REVIEW D

SUBJECT TO CHANGE

October,

ctal

00

02
03 .

04
05
06
07

10
11
12
13

14
15

16
17

RAFT

1975

Figure 2~4 EIS Modification Field (MF) Format

AU
Qu
DU

IC
AL
QL
DL

Address Register fiage. This flag controls interpretation
ot the ADDRESS field of the Operand Descriptor jJust as the
A" filag controls interpretation of the ADDRESS field of
the Basic and EIS Single-~Word Instructions,.

-Register length control. If RL = 0, then the Length (N)

field of the Operand Descriptor contains the length of the
operande. If RL = 1, then the Length (N) field of the
Operand Descriptor contains a selector value specitying a
register nolding the operand tengthe

Indirect descriptor controle. It ID = 1 for MFkK, then the
kth word following the Instruction Word is an Indirect
Pointer to the Operand Descrptor for the Kkth operand}
otherwise, that word is the Operand Descriptore.

The register number for R-type modification (if any) ot
ADDRESS of the Operand Descriptor. These moditlications
are similar to R-type modifications fo~ Basic Instructions
and are summarized in Table 2-1 belowe Illegal modifiers
have the entry *“IPR*™ and cause an Itlegal Procedure Faulte.

Table 2-1 R-type Modifiers for REG Flelds

Meaning as used in

Indirect Operand C(Operand
MELREG Descriptor Pointer Descriotor)32.35
N N IPR
AU AU i AU
Qu Qu ! Qu
IPRIa) IPR ! IPR
IC(b) IC(b) IPR
A(c) AL T Ate)
Qlc) QL Qlic)
IPR IPR IPR
X0 X0 X0
X1 X1 X1
X2 X2 ) ¥4
X3 X3 X3
X& X X&
X5 XS : X5
X6 X6 X6
X7 X7 X7

2-10 AL 39



(a) The DU moditief is permitted only in the second Operand Descriptor of
the SCD, SCDRy, SCM, and SCMR insftructions to saecify that the test
characteri{s) residels) in bits 0~-18 of the Operand Descriptor.

(b) The IC modifier iIs permitted only in the REG field of  Indirect
Pointers and in MF3.REG for the SCD, SCDR, SCM, SCMR, MVT, TCT, and
TCTIR instructions, that 1isy, the instructions that store summary

results of a scan operationes ClIC) is always interpreted as a mord
offtset,

{c) The limit of addressing extent of the processor jis 2%*18 - 1 words$
that isy given any main store addresses Yy a modifer may be employed to
access a main store word anywhere in the range (Y - 2%**13 + 1,
Y ¢ 2¥%18 - 1), provided other -address range contraints are not
violatede Since it is desirable to address this same extent as words,
characters, and bits It is necessary to provide a register with range
greater than the 12 bits of N or ¢the 18 bits of normal R-type
modifierse This is done by extending the range of the A and @
modifiers as fol10WSeee

Mode  Range = AsQ bits
9-bit 20 16,35
6-bit 21 15,35
L-bit 21 15,35
bit 2% 12,35

The unused high order bits are ignored.

EIS QOperand Descriotors and Indirect Pointers

The mwords following  an EIS Multi-Word Instruction Word are ejther
descriptions of the operands or “Indirect®Pointersa to the operand descriptions.
The Iinterpretation of the words is performed according to the settings of the
control bits in the associated Modification Field (MF). The kth HWord following
the Instruction Hord is interpreted according to the contents of MFk. See EIS
Modif ications fFields (MF) above tor meaning of the various control bits.

See Section IIl, Data Representation, and Section VI, Etftective Address
Formation, for further detailses

“OPERAND~DESCRIPTORTINDIRECTTPOINTERTFORMATA

If MFk.ID = 1, then the kth word followning an EIS wmulti-word Instruction
Word 1s not an Operand Descriptory but is an Indirect Pointer to an Operand
Descriptor and is interpreted as shown in Figure 2-5.

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975 ' 2-11 AL39



11 2333 3
9 013

" ke

2
7.8 8
1 1 1 !

ADDRESS 10 000 00 0O0DOO0DIAID 0! REG

H - H H

18 11 1 2 6

Figure 2-5 Operand Descriptor Indirect Pointer Format

ADDRESS

*REG

The given address of the Operand Descriptore. This address
may bg: , .
An 18 bit main store address 1t A = 0 (Absolute Mode
oniy)

An 18 bit offset relative to the Base Address ReQister
(BAR) it A = 0 (BAR Mode only)

An 18 bit offset refative to the base of the current
procedure segment if A = 0 (Appending Mode only)

A 3 bif Pointer Register number {n) and a 15 bit offset
relative to C(PRn.HORDNO) if A = 1 (All modes)

Indirect via Pointer Register flage. This flag controls
interpretation of the ADDRESS field of the Indirect
Pointer just as the *“A™ flag controls interpretation of
the ADDRESS field of the Basic and EIS Single-WHord
Instructionse.

Address modifier for ADORESS. All Register Modfiers
except DU and DL may be usede If IC is usedy, then ADDRESS
is an 18 bit offset to value of the Instruction Counter
iar the Instruction Horde CH(REG) is always interpreted as
a pworgd offset to ADORESS.

~ALPHANUMERIC~OPERAND~DESCRIPTOR-FORMATA

For any operand of an EIS Multi-word Instruction that requires Alphanumerijc
Datas, the (Operand Descriptor is interpreted as shown in Figu~e 2-6 belowe

)] 11 22222 3
_0 7 8 0. 1.2 3 & 5
1 1 1 11 L
H ADDRESS ! CN ITA 101 N ]
1 1 H 1. 1 ]
18 3 21 12
L]
Figure 2-6 Alphanumeric Operand Descriptor Format
ADDRESS The given address of the operand. This address may be

REVIEW DRAFT

SUBJECT TO CHANGE

October,

1975

(for the Kth operand):

An 18 bpit main store address it MFK.AR= 0 (Absolute
Mode only)
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CN

An 18 bit offset to the Base Address Register 1f MFK.AR
= 0 (BAR Mode only)

An 18 bit offset retative to the base of the current
procedure segment it MFkK.AR = 0 (Apdending Mode only)

A 3 bit Address Register number (o) and a 15 bit mword
of fset to C(ARp.) if MFK.AR = 1 (All modes)

Character Number. This field gives the character position
within the word at ADDRESS of the first operand charactere.
Its interpretation depends on the Data Type (See TA below)
of the operand. Table 2-2 below shows the interpretation
of the tield. A digit in 1the table indicates the
corresponding character position (See Section IIll, Data
Representatjon, for data formats) and an “x* indicates an
invalid code for the Data Type. Invatid codes cause
Itlegal Procedure Faultse

Table 2-2 Alphanumeric Character Number (CN) Codes

TA

REVIEW DRAFTY
SUBJECT TO CHANGE
October, 1975

‘ Data Ixpe

CI(CN) ‘ 4-bjit 6=bit 2_bit
ooo D 0 0
001 b 8 1 x
010 2 2 1
011 3 3 x
100 % [ 2
101 5 5 %
110 6 x 3
111 7 % x

Type Alphanumerice This is the Data Type code for the
operand. The interpretation of ¢the ¢tield is shown in
Table 2-3 belowe The code shown as Invalid causes an
Iilegal Procedure Fault,

Table 2-3 Alphanumeric Data Type (TA) Codes

C(14) Data Ivpe
[1]1] 9-bi t
(13 6-bit
10 4=-bit
11 Invalid

Dperand lengtnh. 1f MFK.RL = D, this field contains the
string length of the operande If MFY.RL = 1, this fieid
contains the code for 3 register holding the operand
string length. See Table 2-1 and EIS Moditication Fields
(MF) above for a discussion of register codese.

2-13 AL39



“NUMERICTOPERAND™DESCRIPTORTFORMATA

For any operand ot an EIS Multi-word Instruction that requires Numerijc
Data, the Operand Descriptor is interpreted as shown in Figure 2-7 belone

0 11 22222 23 3
1] 7.8 0. 1.2 3 % 9.0 5
1 : 11 3 1 !
] ADDRESS {1 CN tal S} SF ] N H]
1 H 1.1 H i i
18 31 2 6 6
Figure 2-7 Numeric Operand Descriptor Format
kay
ADDRESS The given address of the operand. This address may be
(for the kth operand)$
An 18 bit main store address if MFkK.AR= 0§ (Absolute
Mode only)
An 18 bit offset to the Base Address Register if MFk.AR
= 0 (BAR Mode only)
An 18 bit offset relative to the base of the current
. procedure segment if MFkK.AR = 0 {(Appending Mode only)
A 3 bjt Address Register number (23) and a 15 bit mord
offset to C(ARn.) if MFK.AR = 1 (All modes)
CN Character Number. This field gives the character position
within the word at ADDRESS of the first operand character.
Its interpretation depends on the Data Type (see TA below)
of the operande. Table 2-2 above shows the jnterpretation
of the fielde
a TN Type Numerice. This is the Data fvpe code for the operande.
The codes areeee !
CLINY Data Ixpe
0 9-bit
1 4-bijt
S Sign and decimal type of data. The interpretation of the

field is shown in Table 2-4 belowe.

Table 2-4% Sign and Decimal Type (S) Codes

Octal Code Sian and Decimat Iype
00 Floating point, leading sign
01 Scaled f ixed point, leading sign
10 Scaled fixed point, trailing sign
11 Scaled fixed point, unsigned

REVIEHWH DRAFT
SUBJECT TO CHANGE
October, 1975
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SF Scaling factor. This field contains the two®s complement
value of the base 10 scal ing factor$ that is, the value of
m for numbers represented a p x 10**p, The decimal point .
is assumed to the right of the least significant digit of

nDe ' Negative values move the decimal point to the iefts
positive valuesy, to the right, The range of m is
(-32,31).

N Operand lengthe If MFK.RL = 0, this field contains the

operand length in digitse It MFkKeRL = 1, it contains the
REG code for the register holding the operand length and
C(REG) is treated as a 0 modulo 64 numder.

~BIT"STRING~OPERAND~DESCRIPTOR"FORMATA

For any operand of an EIS Multi-word Instruction that -~equires Bit-string
Data, the Operand Descriptor is interpreted as shown In Figure 2-8 below.

0 1112 2 2 3
0 7.89.0 3.4 S
! H H H} H
H ADORESS . B I I | B 1t - N !
I : 1 H - | i 1
18 2 4 12
© Figure 2-8 Bit String Operand Descrptor Format
ADDRESS The given address of the operande. This address may be
{for the Kth operand)s
An 18 bit main store address if MFK.AR= 0 (Absolute
Mode only)
An 18 bit offset to the Basé Address Register if MFk.AR
= 0 (BAR Mode only)
An 18 bit offset refative to the base of the current
procedure segment if MFK.AR = 0 (Aps>ending Mode only)
A 3 bit Address Register number (n) and a 15 bit word
of fset to C(ARn.) it MFKeAR = 1 (A}l modes)
c The character number of the 9-bit character within ADDRESS
containing the first bit of the operande.
8 The bit number within the 9-bpit charactery, C, of the first

bit of the operand.

REVIEW DRAFTY
SUBJECT TO CHANGE
October, 1975 2-15 “AL39



FIXED POINT DATA MOVEMENT LOAD

“EIXEQTPOINTTARITHMETICA INSTRUCTIONS

“Eixed”"Poipt~Data~MovementZLoada

EAA
FORMATS

SUMMARY S

MODIFICATIONS?
INDICATORS?

Zero

Negative

NOTES?

-

EAQ
FORMAT:

SUMMARY $

MODIFICATIONSS

INDICATORSS

Zero

Negative
NOTES?
REVIEW DRAFT

SUBJECT TO CHANGE
Octobery, 1975

Effective Address to A 635 (0)
Basic Instruction Format (See Figure 2-1).

Y => C(A)0,17

00ees0 ~-> CLA)18,35

All except 0OU, DL

(Indicators not listed are not affected)

It CLA) = 0, then ON; otherwise OFF

It ClA) bit 0 = 1, then ON3 otherwise J)FF

The EAA instruction, and the instructions EAQ and EAXn.A

tfacilitate interregister data movements; the data source
is specified by the address modification, and the data
destination by the operation code of tne instructione

Attempted repetition with RPL causes an Illegal Procedure
Faulte

Effective Address to Q 636 (0)
Basic Instruction Format (See Figure 2-1).

Y -> CUQ)0,17

00ecel => C(Q)118,35

Al} except DU,y DL

({Indicators not listed are not aftected)

If C(Q) = 0, then ON3 othermise OFF

It CtQ)0 = 1, then ON3 otherwise OFF

Attempted repetition with RPL causes an Illegal Procedure

Faulte
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EAXN

LCA

FORMAT?S

SUMMARY?

MODIFICATIONSS
INDICATORSS

Zero

Negative

NOTESS

FORMAT:

SUMMARY S

MODIFICATIONSS
INDICATORS?

Zero
Negative

Overflon

NOTESS

REVIEW DRAFTY
SUBJECT TO CHANGE
October, 1975

FIXED POINT DATA MOVEMENT LOAD

Effective Address to Xn 62n (1)
Basic Instruction Format (See Figure 2-1).

For n = 0y 19 eeey Or 7 as determined >y operation code

Y => C(Xn)
All except DU, DL
(Indicators not Jisted are not affected)

If C(Xn) = 0y then ONj otherwise OFF

It C(Xn}0 = 1, then ON; otherwise OFF

Attempted repetition with RPL causes an Il legal

Procedure
Fault.
Load Complement A 335 (8)

Basic Instruction Format (See Figure 2-1).

If C(Y) # 0, then =C(Y) => C(A)

otherwisey (00e.e.0 =-> C(A)
Al
tIndicators not listed are not affected)

It C(A) = 0, then ON3 otherwise OFF

If C(A)D = 1, then ON3 otherwise OFF

If range of A is exceeded, then ON; otherwise OFF

The LCA instruction changes the number to its negative (if
# 0) while moving it from Y to A. The operatijion {s
.

executed by forming the two®s complement of the string of
36 bitse

2-17 AL 39



FIXED POINT DATA MOVEMENT LOAD

LCAQ
FORMAT?

SUMMARYS

MODIFICATIONS?
INDICATORS?

Zero
Negatfve

Overflion

NOTESS

LcQq
FORMATS

SUMMARY?S

MODIFICATIONSS
INDICATORSS

Zero
Negative

Overflion

NOTES:

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1375

Load Conmplemsent AQ 337 (0)

Basic Instruction Format (See Figure 2-1).

It C(Y=-pair) 2 0y then ~ClY=-pair) -> C(AQ)

'ofher'lse' 00ceeld => C(lﬂ)

Atl except DU, DL, CI, SCy SCR
({Indicators not listed are not affected)

It C(AQ) = D, then ONj otherwise OFF
If CCAQ)D = 1, then ONS otherwise OFF

It range of AQ is exceeded, then ON} otherwise OFF

The LCAQ 'instruction changes the numbe~ to its negative
(if # 0) while moving it from Y-pair t> AQe The operation
is executed by forming the two*s complement of the string
of 72 bits.

Load Complement Q 336 (0)
Basic Instruction Format (See Figure 2-1).

It CLy) # 0, then -C(Y) =-> C(Q)

otherwisey, 00.eel ~-> C(Q)
ANl
{Indicators not listed are not aftected)

If €C(Q) = 0y then ONS otherwise OFF
If C(Q)0 = 1, then ONj otherwise JFF

If range of Q@ is exceeded, then ON; otherwise OFF

The LCQ instruction changes the number to its negative (if
# D) while moving it from Y to Q. The operation is
executed by forming the two®s complement of the string of
36 bitse.
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FIXED POINT DATA MOVEMENT LOAD

LCXn Load Complement Xn 32n (0)
FORMATS Basic Instruction Format (See Figure 2-1).
SUMMARY: For n = 0y 1y seey Or 7 as determined dy operation code

It C(Y)0,17 # 0, then =C{Y)0s17 -> 2(Xn)

otherwisey 00ceel => C(XN)

MODIFICATIONSS Al except CL, SC» SCR

’

INDICATORSS {Indicators not listed are not atfected)
Zero If C(Xn) = 0, then ONS otherwise OFF
Negative If C(Xn)0 = 1, then ON; otherwise OFF
Overflion It range of Xn 1ls exceeded, then ON} otherwise OFF
NOTESS The LCXn instruction changes the number to its negative

(it # 0) while moving it from Y0,17 to Xn. The operation
is executed by torming the two®s conmplement of the string
of 18 bitse .

Attempted repetition with RPL and with the same register
given as target and modifier causes an Illegal Procedure

Faulte
LDA Load A 235 (D)
FORMATS Basic Instruc?igp,Fornat (See Figure 2-1).
J
SUMMARY? C(f; -> ClA)
Sp: 2c /iiz””4
L B .
MODIFICATIONSS Al 07
INDICATORS?S (Indicators not listed are not affected)
Zero It C(A) = B, then ON} otherwise OFF

Negative It C(A)D = 1, then ON3 otherwise OFF

REVIEW DRAFT
SUBJECT TO CHANGE , .
October, 1975 2-19 AL39



FIXED POINT DATA MOVEMENT LOAD

LOAC
FORMATS

SUMMARY

MODIFICATIONSS
INDICATORS?S

Zero

Negative

NOTES:

LDAQ
L

FORMAT?

SUMMARY?

MODIFICATIONSS

INDICATORS?S
Zero
Negative

LDI

FORMAT:S

SUMMARYS

MODIFICATIONS:

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Load A and Clear
Basic Instruction Format (See Figure 2-1).

cCiY) => C(A)
00eeel =-> CLY)

All except DU, DLy CI, SCy SCR
{Indicators not listed are not affected)

If C(A) = 0y then ON} otherwise OFF

It C(A)0 = 1, then ON3 otherwise OFF

034 (0)

The LDAC instruction causes 3 special main store reference

that performs the load and clear in one cycle.

instruction can be used in locking data.

Load AQ

Basic Instruction Format (See Figure 2-1).
ClY-pair) =-> C(AQ)

All except DU, DL, CI, SC, SCR

{Indicators not listed are not affected)

If C(AQ) = 0y then ON; otherwmise OFF

It ClAQ)0 = 1, then ON3 otherwise OFF

Load Indicator Register

Basic Instruction Format (See Figure 2-1).

C(Y)}18,31 -> C(IR)

All except CI, SCs SCR

2-20

Thus, this

237 (0)

€36 (D)

AL39



INDICATORSS

Parity
Mask

Not BAR
Mode

Mul tiword
Instruction

‘Fault

Absolute
Mode.

Atl Other
Indicators

NOTES?

FIXED POINT DATA MOVEMENT LOAD

(Indicators not listed are not affected)

If C(v)27 = 1, and the Processor is in Absolute or
Privileged Mode, then ON3 otherwise OFF, This indicator
is not affected in the Normal or BAR mddes.

Cannot be changed by the LDI instruction
It C(Y)30 = 14 and ¢the Processor is in Absolute or
Privileged mode, then ON3 otherwise OFF., This indicator

is not atfected in Normal or BAR modes.

Cannot be changed by the LDI instruction

It corresponding bit in C(Y) is 1, then ON$3 otherwise, OFF

The relation be tween 0(7)13,31 and the indicators is given
in Table 2-5 below.

The Tally Runout indicator reflects 2(Y)25 regardless of
what address modification is performed on the LNl
instruction for tally operatjionse.

Attempted repetition with RPTy, RPD, or RPL causes an
Itlegal Procedure Fault,.

Table 2-5. Relation Betueén Data Bits and Indicators

Bit
Position CLY) Indicator
18 Zero
19 . Negative
20 ) Carry
21 Overtiow
22 Exponent Overfiow
23 Exponent Undeflow
24 Overtlon Mask
25 Taltly Runout
26 Parity Error
27 Parity Mask
28 Not BAR Mode
29 Truncation
30 ‘ Multiword Instruction Fault (MIF)
31 Absolute Mode

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1875
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FIXED POINT DATA MOVEMENT LOAD

LoQ

FORMAT?

SUMMARY $

MODIFICATIONSS

INDICATORSS

Zero

Negative

L0Qc

FORMATS

SUMMARY S

MODIFICATIONS?

INDICATORSS

Zero

Negative

NOTES:

LOXn

FORMATS

SUMMARYS

MODIFICATIONSS

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Load Q ’ v 236 (0)
Basic Instruction Format (See Figure 2-1).

cCtly) -> c(Q)

Atl

(Indicators not listed are not affected)

It C(Q) = 0, then ON$ othewise OFF

It C(Q)0 = 1, then ON} otherwise OFF

Load Q and Clear , 034 (0)

Basic Instruction Format (See Fligure 2-1).

c(y) -> ctQ)
00eee0 => CLY)

All except DUy DLy CI, SCy SCR
(Indicators not listed are not aftected)

If ClY) = 0, then ON; otherwise OFF

It C(Y)0 = 1, then ON, otherwise OFF

The LDQC instruction causes a special main store reference
that performs the load and clear in one cycle. Thus, this
instruction can be ysed in locking data.

Load Index Register Xn 32n (0)

Basic Instruction Format {See Flgure 2-1).

For n = Dy 19 eeey OFr 7 3s determined by operation code

C(Y)0,s17 =-> C(Xn)

Ali except CI, Sc. SCR
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INDICATORSS

Zero

Negative

NOTES?

LREG
FORMATS

SUMMARY?S

MODIFICATIONS?
INDICATORSS

NOTES?

LXLn

FORMATS

SUMMARY?

MODIFICATIONSS

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

FIXED POINT DATA MOVEMENT LOAD

{Indicators not listed are not affected)

It C(Xn) = 0, then ONS otherwise OFF

It C(Xn)0 = 1, then ON; otherwise OFF

Attempted repetition with RPL and with the same register
given as target and modifier causes an Illegal Procedure
Faulte

Load Registers . 073 (D)

Basic Instruction Format (See Figure 2-1).

CUY) 0517 => CXD) C(Y)18,35 => C(X1)
C(Y+1)0,17 => C(X2) C(Y+1)18,35 -> C(X3)
CIY+2)0417 => CX&) CUY+2)18435 => C(X5)
C(Y+3)0,17 => C(X6) CY+3)18435 = C(X7)
CUY+4) => CCA) CLY+5) => £(Q)

C(Y+6)0,7 =-> C(E)

where ¥ must be 0 modulo 83 otherwise, the next snaltier
such address is usedes .

All except DUy DLy CI, SCy SCR

None affected

Attempted repetition with RPY, RPD, or RPL causes an
Iilegal Procedure Fault.

Load Xn from Lower . 72n (0}

Basic Instruction Format (See Figure 2-1).

For n = 0y 1y ceey Or 7 as determined by operation code

C(Y)18,35 -> C(Xn)

All except CI, SCy SCR
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FIXED POINT DATA MOVEMENT LOAD

INDICATORS: {Indicators not listed are not affected)
Zero It C(Xn) = 0, then ON; otherwise OFF
Negative It C(Xn)0 = 1, then ON} otherwise OFF

NOTES? Attempted repetition with RPL and with the sanme

register

given as target and modifier causes an Iliegal Procedure

Faulte

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975 2-24
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FIXED POINT DATA MOVEMENT STORE

“Eixed~“Point~Data"Movement~Stored

SBAR
FORMAT
SUMMARY 3
MODIFICATIONSS
INDICATORSS

NOTES?

SREG
FORMATS

SUMMARY S

MODIFICATIONSS

INDICATORS:

NOTES:

REVIEMW DRAFT
SUBJECT TO CHANGE
Octobers, 1975

Store Base Address Register

Baslc Instruction Format (See Figure 2-1),
C(BAR) => C(Y)0,17

Al) except DU, DLy CI, SC,y. SCR

None affected

Attembted repetition mwith RPT, RPDy or RPL
Iltlegal Procedure Fault.

Store Registers

Basic Instruction Format (See Figure Z;l).

350 (0)

causés an

753 (0)

C(X0) => C(Y)0,17 CiX1) => C(Y)118,35
C(X2) => C(Y+#1)0,17 C‘XS) => C(Y+1)18,35
C(X4) => CUY+2) 0,17 CIX5) => C(Y+2)18,35
C(X6) => C(Y+3)0,17 "CEX7) => C(Y+3)18,35
ClA) => C(Y+4) CtQ) =-> ClY+5)

CLE) => C(Y+6)0,7 00ceel => S(Y+6)8,+35
C(TR) => C(Y+7)0,426 00ceel => 2(Y+7)27,32

C(RALR) => C(Y+7)33,35

where Y must be a 0 modula 8 address; otherwise the next

fower such address is used, :
Atl except DU, DLy CI, SCe SCR

None affected

Attempted repetition with RPT, RPD, or RPL
Itlegal Procedure Faulte

- 2=25

causes an
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FIXED POINT DATA MOVEMENT STORE

STA Store A 755 (0)

FORMAT: Basic Instruction Format (See Figure 2-1).
SUMMARY?: C(A) -> C(Y)

MODIFICATIONS: Attl except OU, DL

INDICATORSS None affected
NOTESS . Attempted repetition with RPL causes an Illegal Proéedure
Faulte.
STAC . Store A Conditional CtY) =0 356 (0)
FORMATS Bgsic Instruction Format {(See Figure 2-1).
SUMMARYS If C(Y) = 0, then ClA) -> CLY)

MODIFICATIONSS All except DUy DLy CIs SCy SCR

-

INDICATORS: (Indicators not listed are not atfected)
Zero If initial CL(Y) = 0, then ON3 otherwise OFF
NOTES? If the initial C(Y) jis nonzero, then C(Y) is not changed

by the STAC instructione

Attempted repetition with RPL causes an Iillegal Procedure

Faulte
STACQ Store A Conditional CLY) = C(Q) 654 (0)
FORMAT: Basic Instruction Format (See Figure 2-1).
SUMMARY S If C(Y) = C{Q), then C{A) -> C(Y)

MODIFICATIONS? All except DU, DLy CI, SCy SCR

INDICATORSS (Indicators not listed are not affected)

Zero It initial C(Y) = C(Q)y then ONS otherwise OFF

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975 2-26 AL 39



NOTES3

STAG
FORMATS
SUMMARY S
MODIFICATIONSS
INDICATORSS

NOTESS

STBA
FORMATS

SUMMARYS

MODIFICATIONS?
INDICATORSS

NOTES:

__REVIEW DRAFT
SUSJECT TO CHANGE
October, 1975

FIXED POINT DATA MOVEMENT STORE

It the initial C(Y) is # C(Q), then C(Y) is not changed by
the STACQ instruction.

Attempted repetition with RPL causes an Iflegal Procedure
Faulte

Store AQ 757 (0)
Basic Instruction Format (See Figure 2-1).

CtAQ) -> C(Y-pair)

Al1l except DU, DL, CI, SCy SCR -

None affected

Attempted repetition with RPL causes an lilegal Procedure
Fault. . )

Store Character of A (Nine Bit) ) 551 (D)
Basic Instruction Format (See Flgure 2-1).

Characters of ClA) -> Corresponding Characters of C(Y),
the character positions aftected being specitfied in the
tag field. .

None
None affected

Binary ones in the tag field of this instruction specity
the character positions of A and ¥ that are affected. The
control relations are shown i{n Table 2-6.

Attempted repetition with RPT, RPD, or RPL causes an
Iltegal Procedure Fault.
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FIXED POINT DATA MOVEMENT STORE

Table 2-6. Control Relations for Store Character Instructions (Nine B8it)

Bit Position - Bit of Structure
Within Yaa Fleld Instruction ot A aad Y

'sTBQ
FORMATS

SUMMARYS

MODIFICATIONS?
INDICATORSS

NOTES?

STC1

FORMAT?

SUMMARYS

MODIFICATIONSS

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

0 30 Char 0
(bits 0-8)
1 31 Char 1
(bifs 9-17)
2 | 32 Char 2

(bits 18-26)

3 33 Char 3
(bits 27-35)

Store Character of Q (Nine Bit) 552 (90)
Basic Instruction Format {See Figure 2-1).

Characters of C(Q) -> Corresponding Characters of ClY),
the character positions affected being specified in the
tag tield. : ’

None
None affected

Binary ones in the tag field of this instruction specify
the character positions of Q and Y that are affecteds The
control refations are shown in Table 2-6 above.

Attempted repetition with RPT, RPD, or RPL causes an
Iilegal Procedure Faulte

Store Instruction Counter Plus i 554 (0)

Basic Instruction Format (See Figure 2-1),

CIPPR.IC) ¢ 1 => C(Y)0,17
CCIR) =-> C(Y)18,31

00ceel => C(Y)32,435

Al EXC697 0U1 DLy CI' SC, SCR

2-28 . AL39



INDICATORS?

NOTESS

sTc2
FORMNATS
SUMMARYS
MODIFICATIONS?
'INDICATORS:

“
NOTESS

STCA
FORMATS

SUMNARYS

MODIFICATIONS?S
INDICATORS?S

NOTES?

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

FIXED POINT DATA MOVEMENT STORE

None aftected

The contents of the Instruction Counter and the Indicator
Register after address preparation ar2 stored in C(Y)0,17
and C(Y)18,31, respectivelye C(Y)25 reflects the state of
the Tafly Runout indicator prior to wmodification.,, The
relationship between the C(Y)18,31 and the Indicators are
given in Table 2-S5,

Attempted repetition with RPT, RPD, or RPL causes an
Iilegal Procedure Fault,

Store Instruction Counter Plus 2 750 (0)
Basic Instruction Format (See Figure 2-1).

C(PPR.IC) + 2 -> C(Y) 0,17

A1l except DU, DL, CI, SCy SCR

None affected

Attempted repetition with RPT, RPDs or RPL causes an
Ittegal Procedure Fault,

Store Character of A (Six Bit) ‘ 751 (D)
Basic Instruction Format (See Fligure 2-1).

Characters of C{(A) -> Corresponding Cnaracters of C(Y),
the character positions affected being specified in the
tag field.

None

‘None affected

Binary ones in the tag field of this instruction specify

character positions of A and Y that are affected. The
control refations are shown in Table 2-7.

Attempted repetition with RPT, RPDy¢ or RPL causes an
Illegal Procedure Fault.
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FIXED POINT DATA MOVEMENT STORE

Tabie 2-7« Control Relations for Store Character Instructions (Six Bit)

Bit Position Bit of Structure
Hithin Jaa Fleld Instruction of A and Y

sTCcQ
“FORMATS

SUMMARYS

'MODIFICATIONSS
INDICATORS?

NOTES:

REVIEW ODRAFT
SUBJECT TO CHANGE
October, 1975

0 30 Char g
(bits 0-5)
1 31 Char 1 ‘

(bits 6-11)

2 32 Char. 2
(bits 12-17)

3 33 Char 3
{bits 18-23)

b 34 v Char &
' (bits 24-29)

5 35 Char 5
) (bits 30-35)

Store Character of Q (Six Bit) 752 (D)
Basic Instruction Format {(See Figure 2-1),

Characters of C(Q) -> Corresponding Cnarac}ers of ClY),
the <character positions affected being specified by the
tag fielde :

None
None affected

Binary ones in the tag field of this instruction specity
the character positions of Q and Y that are affectede The
control relations are shown in Tadle 2-7 above.
Attempted repetition with RPT, RPD, or RPL causes an
Illegal Procedure Faulte.
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STCD
FORMAT2

SUMMARY3:

MODIFICATIONSS
INDICATORS?

NOTESS

ST1
FORMAT:

SUMMARY S

MODIFICATIONSS
INDICATORSS

NOTESS

REVIEW DRAFT
SUBJECT T0 CHANGE
October, 1975

FIXED POINT DATA MOVEMENTY STORE

Store Control Double 357 (0)
Basic Instruction Format (See Figure 2-1).

00¢ee0 => ClY-pair)0,2
C(PPR.PSR) => C(Y-pair)3,17
C(PPR.PRR) => C(Y-pair)18,20
00eeed => ClY-pair) 21,29

43 (octal) -> C(Y-pair30,35
C(PPR.IC)#2 -> ClY-pair)36,53

00ceed => C(Y-pair)54,74

Al except DU, DLy CI, SC, SCR

None affected

The hardware assumes Yi7 = 05 no check is made.

Attempted repetition with RPT, RPD, or RPL causes an
Itlegal Procedure Fault.

Store Indicator Register ‘ 754 (0)
Basic Instruction Format (See Figure 2-1).

C(IR) =-> C{Y)18,31
0eeel => C(Y)32,35

Al) except DUy DLs CI, SCy, SCR

None affected

The contents of the Indicator Register after address

preparation are stored in C{Y)18,31. C(Y)25 refiects the

.

state of the Tally Runout indicator prior to address
preparatione. The relation between C(Y)18,31 and the
Indicators is given in Table 2-S.

Attempted repetition with RPT, RPD, or RPL causes an
Illegal Procedure Fault.
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FIXED POINT DATA MOVEMENT STORE

sTQ

FORMAT?

SUMMARY 3

MODIFICATIONS?

INDICATORSS

NOTES:

STT

FORMNAT?

SUMMARYS

L]

MODIFICATIONS?

INDICATORS?

NOTESS

STXn

FORMAT?

SUMMARY?

MODIFICATIONSS

INDICATORS:

NOTES:

REVIEW DRAFY
SUBJECT TO CHANGE
October, 1975

Store Q 756 (0)
Basic Instruction Format (See Figure 2-1).

c(Qly -> c(y)

All except DU, DL

None affected

Attempted repetition with RPL causes ah Illegal
Fault. '

Procedure

Store Timer Register 454 (0)
Basic Instruction Format (See Figure 2-1).

C(TR) => C(Y)0,26
00eeel => CLY)27,35

Atll except DU, DLy CI, SCy, SCR

None affected

Attempted repetition with RPT,
Illegal Procedure Fault,.

RPDy or RPL causes an

Store Xn in Upper 74n (0)
Basic Instruction Format (See Figure 2-1).

For n = 0y 1y eee9 Or 7 as determined >y operation code

C(Xn) => ClY)0,17

AlY except DU, DL, CI», SCy SCR
None affected

Attempted repetition with RPL causes an Illegal
Fault.

Procedure
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sSTZ

FORMAT?

SUMMARY S

MODIFICATIONSS

INDICATORSS

NOTESS

SXLn

FORMAT?

SUMMARY 3

.

MODIFICATIONSS

INDICATORS?

NOTESS

REVIEW DRAFT

SUBJECT TO CHANGE

October,

1975

FIXED POINT DATA MOVEMENT STORE

Store Zero ' ' ' 450 (0)
Basic Instruction Format (See Figure 2-1).

00eee8 => C(Y)

A1l except DU, DL

Nope atfected

Attempted repetition with RPL causes an Illegal Procedure
Fault.

Store Xn in Lower Ln (0)
Basic Instruction Format (See Figure 2-1)e.

For n = 0y 1y eeey OFr 7 3as determined by operation code

Ci{Xn) => C(Y)18,35
All except DU, DLy CI, SCy SCR
None affected

Attempted repetition with RPL causes an Iliegal Procedure
Faulte. .
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FIXED POINT

DATA MOVEMENT SHIFT

“Eixed"Point”Data~Movement”Shitla
ALR A Lett Rotate 7% (0)
FORMAT: Basic Instruction Format (See Figure 2-1).
SUMMARY S Shitt C(A) lett the number of positions specified VY11,173
enter each bit leaving A0 into A3S.
MODIFICATIONS? All except DU, DLy CI, SC, SCR
INDICATORS? (Indicators not listed are not affected)
Zero It C(A) = 04 then ON;'ofhernise OFF
Negative It C(A)0 = 3, then ONS otherwise OFF
NOTES? Attempted repetition with RPL causes an Iliegal Procedure
Faulte.
ALS A Left Shift 735 (0)
FORMAT: Basic Instruction Format {See Figure 2-1).
SUMMARYS Shift C{A) left the number of positions specified by
Y11,173 tit) vacated positions with zeros.,
MODIFICATIONS: All except DU, DLy CI, SC, SCR
INDICATORSS (Indicators not listed are not affected)
Zero If C(A) = 04 then ON3 otherwise OFF
Negative It C{A)D = 1, then ON; otherwise OFF
Carry If C(A)D changes during the shitt, then ON; otherwise OFF
NOTESS Attempted repetition with RPL causes an Illegal Procedure

REVIEW DRAFT
SUBJECT TO CHANGE

October,

1975

Fault,.

2-34
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ARL
FORMAT?

SUMMARY 2

MODIFICATIONS?
INDICATORS?

Zero

Negative

NOTES3

ARS
FORMAT:

-

SUMMARY S

MODIFICATIONSS
INDICATORSS

Zero

Negative

NOTES:

LLR

FORMATS

SUMMARY S

REVIEW DRAFT
SUBJECTY TO CHANGE
Octobers 1975

FIXED POINT DATA MOVEMENT SHIFT

A Right Logic 771 (0)
Basic Instruction Format (See Figure 2-1).

Shift CtA) right the number of positions
11,173 titl vacated positions with zeros.

specified by Y
Al excepf DU’ DL CI. SC) SCR

{Indicators not listed are not aftfected)

If CtA) = 0, then ON3 otherwise OFF

If CtA)O = 1, then ON$ otherwise OFF

Attempted repetition with RPL causes an Illegal
Faulte.

Procedure

W .
731 (0)

Basic Instruction Format (See Figure 2-1).

A Right Shift

Shift C(A) right the number of positions specified by
Y11,173 fill vacated positions with C(A)O.

All except DUy, DLy CIe SCy SCR
({Indicators not listed are not affected)

It C(A) = 0, then ON} otherwise OFF

It C{A)0 = 1, then ON3 otherwise OFF

Attempted repetition with RPL causés an Illegal Procedure
Faulte. .
Long Left Rotate 777 (0)

Basic Instruction Format (See Figure 2-1).

Shitt ClAQ) left by the number of positions

specifjed by
Yi1,173

enter each bit leaving AQO0 into AQ7i.
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FIXED POINT DATA MOVEMENT SHIFT

MODIFICATIONS:
INDICATORS?

Zero

Negative

NOTESS

LLS
FORMAT:

SUMMARYS

MODIFICATIONS:
INDICATORS?

Zero
Negative

Carry

NOTESS

LRL
FORMAT3

SUMMARY?

MODIFICATIONS:

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Al excepf DU. DL, pr SCQ SCR

(Indicators not listed are not affected)

If C(AQ) = Dy then ON; othermise OFF

If C(AQ)D0 = 1, then ON3 otherwise OFF

Attempted repetition with RPL causes an Illegal Proce
Fault,

Lon; Left Shift 737
Basic Instruction Format (See Figure 2-1).

Shift ClAQ) left the number of positions specified

Y11,173 fil) vacated positions with zeros.

All except DU, DLy CI, SCy SCR

{Indicators not listed are not atfected)

It C(AQ). = 0, then ON; otherwise OFF

If C(AQ)0 = 1, then ON§ othernise OFF

If C(AQ)0 changes during the shift, than ON; otherwise
Attempted repetition with RPL causes an Il legal Proce
Fault.

Long Right Logic 773
Basic Instruction Format (See Figure 2-1).

Shift C(AQ) right the number of positions speclified

Yi1,173 fill vacated posifions with zerose.

Atl except DU, DL, CI, SCy SCR

2-36
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LRS

QLR

INDICATORS:

Zero

Negative

NOTES:

FORMATS ~

SUMMARYS

MODIFICATIONSS

INDICATORSS

zero

Negative

NOTESS

FORMATS

SUMMARYS

MODIFICATIONS:?

INDICATORS?

Zero

Negative

NOTES?

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

If ceQ)o =

FIXED POINT DATA MOVEMENT SHIFT

{Indicators not listed are not affected)

It C(AQ) = 0y then ON$§ otherwise OFF

If CLAQ)D =1, then ONS otherwise OFF

Attempted repetition with RPL causes an Illegal
Faulte

Long Right Shitt
Basic Instruction Format

(See Figure 2-1).

Shift C{AQ) right the number of positions
Y11,17; ftitl vacated positions with C(A)O.

specified

A1l except DU, OL, CI, SCs SCR

{Indicators not listed are not affected)

It C(AQ) = 0, then ON3 othernise OFF

If CtAQ)D0 = 1, then ON3 otherwise OFF

Attempted repetition with RPL causes an Illegal
Fault.

Q Left Rotate

Basic Instruction Format (See Figure 2-1).

,Proceduri

733 (0}

by

Procedure

776 (0)

Shift C(Q) the number of poslitions specified by Y11,17%

enter each bit leaving Q0 into Q35.

Alt except DU, DL, CI, SCys SCR

(Indicators not listed are hot affected)

It C(Q) = 0y then ON3 otherwise OFF

1, then ON3 otherwise OFF

Attempted repetition with RPL causes an Il legal
Faulte

Procedure

AL39



FIXED POINT DATA MOVEMENT SHIFT

QLs

QRL

FORMATS

SUMMARY 3

MODIFICATIONSS

INDICATORSS

Zervo
Negative

Carry

NOTES:

FORMATs

SUMMARY?S

MODIFICATIONS?

INDICATORS?

Zero

Negative

NOTES:

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Q Left Shiftt 736 (0)
Basic Instruction Format (See Figure 2-1)..

Shitt C(Q)
Y11,173%

left
till

.the number of positions
vacated positions with zeros.

specified by

All except DU, DLy CIs SCy SCR

{Indicators not listed are not atfected)

It C(Q) = 0, then ON; otherwise OFF

If C(Q)0 = 1, then ON3 otherwise OFF

It C(Q)0 changes during the shift, thea ONj otherwise OFF

Attempted repetition with RPL causes an Illegal Prodecure
Faulte
Q Right Logic 772 (0)

Basic Instruction Format {(See Figure 2-1).

Shitt ClQ) right the
Y11,1735 till

number of posjitions specified by
vacated positions mith ze~os,.

All except DU, DLs CIs SCy SCR

(Indicators not listed are not affected)

It C(Q) = 0y then ON3 otherwise OFF

If C(Q)0 = 1, then ON3 otherwise OFF

Attempted repetition with RPL causes an Iltegal
Fault.

Procedure
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QRS

FORMAT2

SUMMARY?

MOBIFICATIONSS

INDICATORSS

Zero

Negative

NOTES?:

REVIEW DRAFTY
SUBJECT TO0 CHANGE
October, 1975

FIXED POINT DATA MOVEMENT SHIFTY

Q Right Shift
Basic Instruction Format (See Figure 2-1).

Shift C(Q) right the number of positions
Y11,173 till vacated positions with C(Q)0.

All except DU, DLy CI, SCy SCR
(Indicators not listed are not affectéd)

It C(Q) = 0, then ON; otherwise OFF

If C(Q)0 = 1, then ON; otherwise OFF

732 (0)

specified by

Attempted repetition with RPL causes an Il legal ProceduEe

Faulte

2-39
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FIXED POINT ADOITION

~Eixed~Point—Additiond

ADA
FORMAT?
SUMMARY 8
MODIFICATIONSS
INDICATORS?

Zero
Negative
Overtlow
Carry
ADAQ
L
FORMATS
SUMMARY S
MODIFICATIONS:

INDICATORS:

Zero
Negative
OCvertliomw

Carry

ADL
FORMAT?

SUMMAKY3

REVIEW DORAFT
SUBJECT TO CHANGE
Octobery 1975

ADD to A 07s (0)

Basic Instruction Format (See figure 2-1).

C(A) ¢+ C(Y) -> C(A)

All

(Indicators not listed are not atfected)

If C(A) = 0, then ON3; otherwise OFF

It C(A)D = 14 then ON otherwise OFF
If range of A is exceeded, then ON3 otherwise OFF
If a3 carry out of AD is generatedy, then ON3 otherwise OFF

Add to AQ 077 ()

Basic Instruction Format (See Figure 2-1).
ClAQ) + CUY-pair) -> C(AQ)

A1l except DU, OL, CI, SC, §CR

(Indicators not listed are not atftfected)

If C(AQ) = 0, then ON; otherwise OFF

It C(AQ)0 = 1, then ON; otherwise OFF

It range ot AQ is exceeded, then ON§ otherwise OFF

It a carry out of AQD is generated, then ON} otherwise OFF

Add Low to AQ

033 (0)
Basic Instruction Format (See Figure 2-1).

C(AQ) + C{Y) sign extended -> C(AQ)
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MODIFICATIONSS
INDICATORS?

Zero
Negative
Overtlow

carry

NOTESS

ADLA
N FORMATS

SUMMARYS

MODIFICATIONSS

INDICQYORS:

Zero
Negative

Carry

NOTESS

REVIEW DRAFT
SUBJECT TO CHANGE
Cctober, 1975

FIXED PDINT ADDITION

All except CI, SC, SCR
(Indicators not listed are not affected)

It CLAQ) = By then ON3 otherwise OFF
If C(AQ)D0 = 1, then ON% otherwise OFF
It range of AQ is exceeded, then ON; otherwise OFF

It a carry out of AQD0 is generated, than ON: otherwise OFF

A 72-bit number is tormed from C{(Y) in the following
manners:

The Jlower 36 bifs (36,71) is identical to C(Y)., Each of
the upper 36 bits (0,35) is identical to ClY)0.

This 72-blt number 1Is added to the contents of the
combined AQ-register.

Add Logical to A 035 (§)
Basic Instruction Format (See Figure 2-1).

C(A) + ClY) -> C(A)

Al

{Indicators not listed are not affected)

It C(A) = 04 then ON3 otherwise OFF

It CLA)D = 1, then ON3 otherwise OFF

It a carry out of A0 is generated, then ON3 otherwise OFF

The ADLA instruction js identical %o the ADA instruction
with the exception that ¢the Overflow indicator is not
affected by the ADLA instructiony, nor does an Overflow

Fault occur. Operands and results are treated as
unsigned, positive binary integers. :

2-u1 . AL39



FIXED POINT ADODITION

ADL AQ

ADLAQ

FORMATS

SUMMARY?

MODIFICATIONS?

INDICATORS?

Zero
Negative

Carry

NOTES?

FORMATS

SUMMARY 2

MODIFICATIONS:

INDICATORS?

Zero
-Negative

Carry

NOTESS

REVIEW ORZAFT
SUBJECT TO CHANGE
October, 1975

Add Logical to AQ 037 (0)

B8asic Instruction Format (See Figure 2-1).
C(AQ) + C(Y=-pair) -> C(AQ)

Af1) except DUy DLy CI, SCy SCR

(Indicators not listed are not atffected)

If C(AQ) = 0y then ONj othernise JFF

It C(AQ)D = 1, then ONS otherwise OFF

If a carry out of AQD is generated, than ON} otherwise OFF

The ADLAQ instruction is identical to the ADAQ instruction
nwith the exception that the Overflow indicator. is not
affected by the ADLAQ instruction, nor does an Overfiow
Fault occure Operands and resuits are treated as
unsigned, positive binary integerses

Add Logical to Q 036 (0)

Basic Instruction Format (See Figure 2-1).

ciQ) ¢+ C(y) -> C(Q)

Al
(Indicators not listed are not aftected)

If C(Q) = 0y then ON; otherwise OFF

It ClQ)0 = 1, then ON3 otherwise OFF

1f a carry out of QD is generated, then ON; otherwise OFF

The ADLQ instruction is identical to the ADQ instruction

with ¢the exception that the Overfiow indicator is not
affected by the ADLQ instruction, nor does an Overtlow
Fault occur, Operands and results are treated as

unsignedy positive binary integers.

2-42 AL39



ADLXn

ADQ

FORMATS

SUMMARY3

MODIFICATIONS?
INDICATORS?

Zero
Negative

Carry

NOTESS

FORMAT?
SUMMARY 3
MODIFICATIONSS
INDICATORS:

Zero
Negative

Overfliow

Carry

REVIER DRAFT
SUBJECT TO CHANGE
October, 1975

FIXED POINT ADDITION

Add Logical to Xn 02n €0)

Basic Instruction Format (See Figure 2-1).

For n = 0y 19 eee9 Or 7 as determined dy operation code

C(Xn) + C{Y)0,17 -> C{Xn)
At1 except CI, SCs SCR
{Indicators not listed are not affected)

If C{Xn) = 0, then ONS otherwise OFF

It C(Xn)D = 1, then ON§ otherwise OFF

If a carry out of Xn0 is generated, then ON; otherwise OFF

The ADLXn instruction Is identical to the ADXn Instruct ion
Wwith the exception that the Overflow indicator is not
atfected by the ADLXn instruction, nor does an Overfiow
Fault  occure Operands and results are treated as
unsigned, positive binary integers.

Add to Q 076 (Q)
Basic Instruction Format (See Figure 2-1).

ceQ) + Cty) -> CIQ)

At

(Indicators not listed are not atfected)

1f C(Q) = 0y then ON§ otherwise OFF
If C(Q)0 = 1, then ON§ otherwise OFF

If range of Q is exceededs then ON; othermise OFF

If a carry out of Q0 is generated, then ON; otherwise OFF
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FIXED POINT ADDITION

ADXn
FORMAT?

SUMMARYS

MODIFICATIONSS
INDICATORS?

Zero
Negative
Overfion

Carery

AOS

FORMATS

SUMMARY:

MODIFICATIONSS

INDICATORS?

Zero
Negative
Overflon

Carry

NOTES:

REVIEW DRAFT
SUBJECT T0 CHANGE
October, 1975

Add to Xn

Basic Instruction Format (See Figure 2-1).

o6n (0)

For n = 0y 1le eeeys Or 7 as determined by operation code

Ci{Xn) + C(Y)0,17 -> C(Xn)
Ali except CIy SCy SCR
tIndicators not listed are not attfected)

If C(Xn) = 0y then ON3 otherwise JFF

It C(Xn)O = 1, then ON3 otherwise OFF

It range of Xn |s exceeded, then ONj; otherwlise OFF

It a carry out of Xnl is generated, then ON; otherwise OFF

Add One to Storage

Basic Instruction Format (See Figure 2-1).
ClY) ¢+ 1 => C(Y)

All except DU, DLy CI,y SCs SCR

(Indicators not listed are not atfected)

If ClY) = 0, then ON§ otherwise OFF
If C(Y)0 = 1, then ONj otherwise OFF

If range of Y is exceeded, then ON; otherwnise OFF

0S4 (0)

It a carry out of Y0 is generated, then ONj otherwise OFF

Attempted repetition with RPL causes an Il legal
Faulte.

2-Lt
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ASA
FORMATS
SUMMARY 3
MODIFICATIONS?
INDICATORS?

Zero
Negative
Overtiow

Carry

NOTESS

ASQ
FORMATS
SUMNARY?
MODIFICATIONS?
INDICATORS:

Zero
Negative
Overflow

Carry

NOTES?

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

FIXED POINT ADDITION

Add Stored to A : 055 (0)
Basic Instruction Format (See Figure 2-1).

C(A) + CLY) => C(Y)

All except DUy DL, CI, SC, SCR

(Indicators not listed are not atfected)

If C(Y) = 0y then ON$ otherwise OFF
If C(Y)0 = 1, then ONS otherwise OFF
If range of Y is exceededy, then ON3 otherwise OFF

I1f a carry out of Y0 is generated, then ON; otherwise OFF

Atiemoted repetition with RPL causes an Illegal Procedure
Faulte

Add Stored to Q : 056 (0)
Basic Instruction Format (See Figure 2-1),

L@ + cev) -> Civy

All except DUy DL, CI, SC, SCR

{Indicators not listed are not affected)

If CLY) = 0o then ON§ otherwise OFF
IF C(Y)0 = 1, then ONS otherwise OFF
It range of Y is exceeded, then ON; otnerwise OFF

It a carry out of Y0 is generatedy then ON3 otherwise OFF

Attempted repetition with RPL causes an lllegal Procedure
Faulte.

2-45 AL 39



FIXED POINT ADDITION

ASXn
FORMATS

SUMMARYS

MODIFICATIONS?
INDICATORS?

Zero
Negative
Overfiow

Carry

NOTES:

AWCA
FORMATS

SUMMARY S

MODIFICATIONSS
INDICATORS:

Zero
Negative

Overflow

Carry

NOTESS

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Add Stored to Xn 04n (0)
Basic Instruction Format (See Figure 2-1).

For N = 0y 1y eeey Or 7 as determined py operation code

C(Xn) + CLY) 0,17 ~> C(Y)0,17
All except QU' DL, CI. SC, SCR
(Indicators not listed are not affected)

It C{Y)0s17 = 0, then ON3 otherwise OFF

It C(Y)0 = 1, then ON; otherwise OFF

It range of Y0,17 is exceeded, then ON{ otherwise OFF

If a carry out of Y0 is generateds then ON3 otherwise OFF

Attempted repetition with RPL causes an Illegal Procedure
Fault,.

' Add with Carry %o A 071 (0)

Basic Instruction Format (See Figure 2-1)e.

If Carry indicator OFF, then C{A) + C(Y) =-> CtA)

If Carry indicator ON, then C(A) + C(Y) ¢ 1 -> ClA)
Al
(Indicators not listed are not affected)

It C(A) = 0, then ON3 otherwise OFF
It C(A)D = 1, then ON3 otherwise OFF

It range of A is exceeded, then ON; otnerwise OFF

It a carry out ot A0 is generated, then ON3 otherwise OFF

The AWCA instruction is identical to the ADA instruction
with the exception that when the Carry indicator is ON at
the beginning of the instructiony 1 is added to the sum of
C(A) and C(Y).
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ANWCQ

FORMATS

SUMMARY?

MODIFICATIONSS

INDICATORS:

Zero
Negative
Overfiow

Carry

NOTES?S

REVIEW DRAFTY
SUBJECT TO CHANGE
October, 1975

FIXED POINT ADOITION

Add with Carry to Q@ 072 t0)
Basic Instruction Format (See Figure 2-1).

If Carry indicator OFF, then C(Q) ¢ Cly) -> C(Q)

It Carry indicator ONe then C(Q) + ClY) ¢+ 1 -> C(Q)
All
(Indlicators not listed are not affected)

It C(Q) = 0,4 then ON} otherwise DFE

It ctQ)o = 1, then Dﬁ; otherwise OFF

It range of Q is exceeded, then ONj} othefnlse OFF

It a carry out of Q0 is generated, then ON; otherwise OFF
The AHﬁQ instruction is identical to tae ADQ instruction
nith the exception that when the Carry indicator is ON at

the beginning of the instruction, i1 is added to the sum of
C(Q) and C(Y).
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FIXED POINT SUBTRACTION

“Eixed~PointTSubtractiond

SBA Subfract from A 1%5 (4}
FORMAT: Basic Instruction Format (See Figure 2-1).
SUMNARY! C(A) = C(Y) =-> C(A)

MODIFICATIONSS All

INDICATORS: (Indicators not listed are not affected)

Zero It C(A) = 0, then ON; otherwise OFF

Negative It C(A)D = 14 then ONS otherwise OFF

Overtliown If range of A is exceeded, then ON3 otherwise OFF

Carry If a carry out of A0 is generated, then ON§ otherwise OFF

SBAQ Subtract from AQ 177 (0)

FORNMAT? Basic Instruction Format (See Figure 2-1).
SUMMARY 3 C(AQ) = C(Y-pair) -> C(AQ)

MODIFICATIONSS All except DU, DL, CI, SCs SCR

INDICATORS: (Indicators not listed are not affected)

Zero It C(AQ) = By then ON; otherwise OFF

Negative If C(AQ)0 = 1, then ONj otherwise OFF

Overflow It range of AQ is exceeded, then ON3 otherwise QFF

Carry It a carry out of AQD is generated, then ON; otherwise OFF

SBLA Subtract Logical from A 135 (0)

FORMATS Basic Instruction format (See Figure 2-1).
SUMMARY 3 c(a) - Cty) =-> C(A)

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975 2-48 AL39



MODIFICATIONS?

INDICATORS?

Zero
Negative

Carry

NOTESs

SBLAQ

FORMAT?

SUMMARY 3

~MODIFICATIONSS

INDICATORS?

Zero
Negative

Carry

NOTES?

ssLQ

FORMAT:

SUMMARY 2

MODIFICATIONSS

REVIEW DRAFT

SUBJECTY TO CHANGE
Octobery, 1975

FIXZD POINT SUBTRACTION

ALl

{Indicators not listed are not affected)

If C(A) = 0y then ON3 otherwise OFF
It C(AYD = 1, then ON3 otherwise OFF

If a carry out of A0 is generated, then ON} otherwise OFF

The SBLA instruction is identical to the SBA instruction
With the exception ¢that the Overflow indicator is not
atfected by the SBLA instruction, nor does an Overfilow
Faul t oCCure. Operands and results are treated as
unsignedy, positive binary integers.

Subtract Logical from AQ 137 (0}
Basic Instruction Format (See Figure 2-1).

ClAQ) - ClY=-pair) =-> C(AQ)

All except DUy DL, CI, SCy SCR

(Indicators not listed are not affected)

If C{AQ) = 0, then ONS§ otherwise OFF
If C(AQ)D = 1, then ON3 otherwise OFF

If a carry out of AQD is generated, then ONS otherwise OFF
The SBLAQ instruction is identical to the SBAQ instruction
with the exception that the Overflow indilcator is not
affected by the SBLAQ instruction, nor does an Overflow

Fault occure Operands and results are treated as
unsigned, positive binary integerses

Subtract Logical from Q 136 (0)

Basic Instruction Format (See Figure 2-1).
c(Q) - Cly) =-> C(Q)

At
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FIXED POINY SUBTRACTION

INDICATORS?

Zero
Negative

Carry

NOTES?

SBLXn

FORMATS

SUMMARY 2

MODIFICATIONS:

INDICATORS:

Zero
Negative

Carry

NOTES

SBQ

FORMAT3

SUMMARY 2

MODIFICATIONSS

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

{Indicators not listed are not afftected)

If C(Q) = 04 then ON3 otherwise OFF

If C(Q)0 = 1, then ON; otherwise OFF

It a carry out of Q0 is generated, then ON§ otherwise OFF

The SBLQ instruction is identical to the S8Q instruction
with the exception that ¢the OJverflow indicator is not
attected by the SBLQ instruction, nor does an Overflow

Fault occure Operands and results are treated as
unsigned, positive binary integers.

Subtract Logical from Xn 12n (0)

Basic Instruction Format (See Figure 2-1).

For n = 0y 19 eeey Or 7 as determined by operation code

C(Xn) = C(Y)D,17 => C(Xn)

All except CI, SCys SCR

'

{Indicators not listed are not affected)

It C(Xn) = 0, then ON:-otheruise OFF
If C(Xn)D = &, then ON3 otherwise OFF

If a carry out of Xn0 is generated, then ON3 otherwise OFF

The SBLXn instruction is identical
nitn the exception that the Overflomw indicator is not
atfected by the SBLXn instruction, nor does an Overflow
Fault occur. Operands and results are treated as
unsigned, positive binary integerse.

to the SBXn instruction

Subtract from Q 176 (0)

Basic Instruction Format (See Figure 2-1).
c(Q) - Cty) -> ct(Q)

Al
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INDICATORS?:

Zero

Negative

Overflon

Carry
SBXn

FORMAT?S

SUMMARY?

MODIFICATIONS?
INDICATORSS

- Zero
Negative
Overfliow

Carry
SSA
FORMATS
SUMMARY?

MODIFICATIONS?

INDICATORSS

Zero
Negative
Overfion

Carry

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

FIXZ0 POINT SUBTRACTION

(Indicators not listed are not aftected)

It C(Q) = 0y then ON} otherwise OFF

It C(Q)0 = 1, then ON3 otherwise OFF

If range of Q@ is exceeded, then ONj otherwise OFF

If a carry out of Q0 is generated, then ON; otherwise OFF
Subtract from Xn i6n (D)

Basic Insfruction‘Formaf (See Figure 2-%).

For n = 0y 1y eees Or 7 as determined by operation code

C(Xn) = CLY)D0,17 -> C(XN)
All except CI, SC,y SCR
(Indicators not listed are not atfected)

If C(Xn) = 0y then ONS otherwise OFF

If C(Xn)0 = 1, then ONj otherwise OFF

If range of Xn is exceeded, then ON} otherwise OFF

It a carry out of Xn0 is generated, then ONj otherwise OFF
Subtract Stored from A 155 (0)
Basic Instruction Format (See Figure 2-1i)e

ClA) - C(Y) =-> C(Y)

All except DU, DLy CI» SCy SCR

(Indicators not listed are not atfected)

It C(Y) = 0, then ON} otherwise OFF
It C(Y)D = 1, then ON3 otherwise OFF
It range ot Y is exceeded, then ON; otnherwise OFF

It a carry out of Y0 is generated, then ON§ otherwise OFF
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FIXED POINT SUBTRACTION

NJTESS

ssQ

FORMAT

SUMMARY

MODIFICATIONS?

INDICATORS?

Zero
Negative
Overfiow

Carry

NOTES?

-~

SSXn

FORMAT?

SUMMARY2

MODIFICATIONS?

INDICATORS?:

Zero

Negative
Overtflow

Carry

NOTESS

REVIEW DRAFT

SUBJECT TO CHANGE
October, 1975

Attempted repetition with RPL causes an Illegal

Procedure
Faulte .
Subtract Stored from Q 156 (0)

Basic Instruction Format (See Figure 2-1).
c(a) - C(y) -> C(Y)

Ail except DUy DL, CI, SCy SCR

(Indicators not listed are not affected)

It ClY) = 0y then ONj otherwise OFF
It C(Y)0 = 1, then ON; otherwise OFF
It range of Y is exceeded, then ON3 otnerwise OFF

It a carry out of Y0 is generated, then ON} otherwise OFF

Altempted repetition with RPL causes an Itlegal Procedure
Fault.
Subtract Stored from Xn 14n (0)

Basic Instruction Format (See Figure 2-1).

For n = 0y 1y eeey Or 7 3as determined by operation code

C(Xn) = C(Y)0,47 =-> C(Y)D,17
All except DUy DL, CI, SCy SCR
({Indicators not listed are not affected)

It ClLY)Des17 = 0, then ON;3 otherwise OFF

If CtY)0 = 1, then ON§ othernwise OFF
It range of Y0,17 exceeded, then ON3 otherwise OFF

It a carry out of Y0 is generated, then ON; otherwise OFF

Attempted repetjition with RPL causes an Illegal
Faulte

Procedure
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SHCA
FORMATS

SUMMARY

MODIFICATIONSS
INDICATORS:

Zero
Negative
Overflon

Carry

NOTESS

SKCQ
FORMAT:

SUMMARY

MODIFICATIONS?

INDICATORSS

Zero
Negative
OCverflon

Carry

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

FIXZD POINT SUBTRACTION

Subtract with Carry tfrom A 174 (0)
Basic Instruction Format (See Figure 2-1).

1t Carry indicator ON, then C(A) - C(Y) -> C(A)

It Carry indicator OFF, then C(A) - C(Y) - 1 =-> C(A)
Al}
{Indicators not listed are not affected)

It C(A) = 0, then ON3 otherwise OFF

It C(A)D = 1, then ON§ otherwise OFF

It range of A is exceeded, then ON§ otherwise OFF

If a carry out ot AD is generatedy, then ONj otherwise OFF

The SHWCA instruction is identical to the SBA instfuction
Wwith the exception that when the Carry indicator is OFF a?
the beginning of the instruction, +#1 is subtracted fron
the difference of C{A) minus C(Y)e The SWCA instruction
treats the Carry indicator as the complement of a borrow

indicators due to the implementation of negative numbers
in two*s complement forme

Subtract with Carry from Q 172 (1)
Basic Instruction Format (See Figure 2-1).

If Carry indicator ON, then C(Q) - ClY) =-> C(Q)

1t Carry indicator OFF, then C(Q) - C(Y) - 1 => C(Q)
Al

{Indicators not listed are not affected)

If C(Q) = 0, then ONS otherwise OFF
If C(Q)0 = 14 then ONS otherwise OFF
It range ot Q is exceeded, then ON§ otherwnise OFF

It a carry out ot Q0 is generatedy then ON§; otherwise OFF
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FIXED POINT SUBTRACTION

NOTESS

REVIEW DRAFT

SUBJECT TO CHANGE

October,

1975

The SHCQ instruction is identicat to the SBQ instruction
with the exception that when the Carry indicator is OFF at
the beginning of the instruction, ¢1 is subtracted from
the difterence of C(Q) minus ClY)e The SWCQ instruction
treats the Carry indicator as the complement of a borrow
indicator; due to the implementation of negative numters
in two*s compiement form.
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FIXED POINT MULTIPLICATION

“Eixed"PointTMultioticationad

MPF

FORMATS

SUMMARY S

MODIFICATIONSS

INDICATORS:

Zero
Negative

Overflow

NOTES?

MPY

FORMAT?

SUMMARY S

REVIEW ODRAFTY
SUBJECT TO CHANGE
October, 1975

.AQ71 contains a zero.

Multiply Fraction 401 (0)

Basic Instruction Format (See Figufe 2-1).
C(A) x CLlY) =-> ClAQ), left adlusted
All except CI, SCy SCR

(Indicators not fisted are not affected)

It C(AQ) = 0, then ONj otherwise OFF
If C(AQ)D = 1, then ON; otherwise OFF

If range of AQ is exceeded, then ON} otherwise OFF

Two 36-bit fractional tactors (including sign) are
multiplied to form a 71-bit fractional product (including
sign) 4y which is stored tleft-adjusted in the AQ-register.
Overflow can oczur only in the case
ot A and Y containing all ones and the result exceeding
the combined AQ-registers

00 3 00 3
0.1 -] 0.1 -]
i, 1 1.3 1
{sl¢=====factor=========3} x ISiC====-=f3ctor-===- —==>}
11 i F I | 1
A Register Main Store Location Y

yielding

00 77
g1 . 0.1
11 11
i1sic product ——memee3>101
i 1 i1

Combined AQ Register

Multiply Integer 402 (0)
Basic Instruction Format (See Figure 2-1).

c(Q) x Cty) =-> C(AaQ)y right adjlusted
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FIXED POINT MULTIPLICATION

MODIFICATIONS:

INDICATORS?

Zero

Negative

NOTES?

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

All except CI, SCy SCR'
{Indicators not listed are not affected)

If C(AQ) = 0y then ON3 otherwise JOFF

i1t C(AQ)O = 1, then ON} otherwise OFF

Two 36-bit integer factors (including sign) are multiplied
to form 3 71-bit integer product (incliuding sign)y which
is stored in AQy right-ad)ustedes A0 is filled with an
“extended sign bit”.

00 3 g0 - 3
2.1 S 0.1 : 5
[ | 1 R I | ; 1
1S}€===e=tactor=——=em===>] x ISiC—==c-factor-e=cece==>}
IR | ‘ 1 il 1
Q Register Main Store Location Y

vielding

00¢0 7
0.1.2 i
133 ' !
:s’s‘ <—.—-------pr°duc' - - )'

Combined AQ Register

In the case of (-2%%35) x (-2%%35) = #2%*70, AQ1 ls wused
to represent the product rather than the signe No
overflom Can occur,
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FIXED POINY DIvIstion

“Eixed”Point~Divisiona
DIV Divide Integer 566 (0)
FORMAT: Basic Instruction Format (See Figure 2-1).
SUMMARY s C(Q) 7 ClY) integer quotient -> C(Q)
‘ integer remainder -> C(A)
MODIFICATIONS? ALl
INDICATORS: (Indicators not listed are not affected)
Zero It C(Q) = 0y then ONj It divisor = 0, then ON3
othernise OFF" otherwisa OFF
Negative It C(Q)0 = 1, then ON3 It dividand < 0, then ON3}
otherwise OFF otherwise OFF
NOTES? A 36-bit integer dividend (including sign) is divided by a

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

36-bit integer divisor (including sign) to form a 36-bit
integer quotient (including sign) and a 36-bit integer
remainder (including signle The remainder sign is equal
to the dividend sign uniess the remainder is zeroe.

00 3 g0 3
0.1 5 1.2 )]
[ § 1. L ] ) i
{sti¢===e=djvidend=e==e==>] / {Si€=e=c=diviSOrese=—e- ->}
1.4 1 1.1 b
Q Register Main Store Location Y
yielding
00 3 00 3
0.1 S 0.1 -1
L] t 11 H
isi<==--remainder-—====<>| isl<==--quotient-=ceee-=>}
i 1 H 1. 1 H
A-Register I-Register

It the dividend = -2%%*35 and the divisor = -1 or it the
divisor = Dy then division does not take place. Instead,
a Divide Check fault occurs, C(Q) contains the dividend

magnitude, and the Negative indicator reflects the
dividend signe
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FIXED POINT OIVISION

DVF

FORMATS

SUMMARYS

MODIFICATIONSS

INDICATORS?

Zero

Negative

NOTESS

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Divide Fraction $07 (0)
Basic Instruction Format (See Figure 2-1).

C(AQ) 7 ClY) fractional quotient -> C(A)

fractional remainder -> C(Q)
All
{Indicators not listed are not affected)

It divisi t ) s

If CLA) = 0, then ONj
otherwise OFF

; -

It divisor =
othernise OFF

0y then ON3}

If C(A)D = 14 then ONS
otherwise OFF

It dtvidead < 0, then ON}
otherwise OFF

A 71-bit fractional dividend lincluding sign) is divided

by a 36=-pit fractional divisor ylelding a 36-bit
fractional qudtient (inctuding sign) and a  36-bit
fractional remainder Ctincluding sign)e ceaQi7s is

ignored; bit position 35 ot the remainder corresponds to

bit position : 70 of the dividends The remainder sign is
equal fto the dividend sign unless the remainder is zeroe.
00 77
2.1 0.1
11 LI ]
isi¢c- dividenge~ecccrcccncvcccccwncead(x}
1.1 1.1

Combined AQ-Register
090 3
0.1 s
1t H

/ isice=—e—cdjivisop=—=—===>
11 i

Main Store Location Y

vielding

00 3 00 3

o1 S 0.1 S
H 1 11

i1Slc—=ee=-" quotient-=====>1 isi<—===-remainder—==-==== >!
H i 1 4 i

A-Register Q-Register

AL39



FIXED POINT DIVISION

It tdividend! »>= {divisor! or it the divisor = 0, dlvision
does not! take place. Insteady, a Divide Check Fault
occursy, C(AQ) contains the dividend magnitude in absolute,
and the Negative indicator reflects the dividend signe.

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975 . 2-59 . AL 39



FIXED POINT NEGATE

“Eixed~Poini”Negated

NEG

NEGL

' FORMATS

SUMMARYS

MODIFICATIONSS

INDICATORSS

Zero
Negative

Overflow

NOTES:

FORMAT:

SUMMARY?:

MODIFICATIONSS

INDICATORSS

Zero

Negative

Overflow

NOTESS

REVIEW DRAFT
SUBJECT TO CHANGE

October,

1975

Negate A 531 (0)

Basic Instructioh Format (See Figure 2-1).

-C(A) =-> C(A) 1f CtA) 2 0

Ally, but none affect instruction executione.
{Indicators not listed are not affected)

If C(A) = 0, then ONj otherwise OFF

It C(A)D = 1, then ON; otherwise OFF
It range of A is exceededs, then ON; otherwise OFF
The NEG instructioh changes ¢the number in A to 1its

negative (it # 0). The operation is pertormed by forming
the two®s complement ot the string of 36 biftse.

Attempted repetition with RPL causes an lllegal Procedure
Fault.
Negate Long 533 (0)

Basic Instruction Format (See Figure 2-1).
-C(AQ) =-> C(AQ) if C(AQ) # O

All, but none affect instruction execution.
(Indicators not listed are not affected)

If C(AQ) = 0y then ON; otherwise OFF

It C(AQ)0 = 1, then ON; othermwise OFF

If range of AQ is exceededs, then ION3 otherwise OFF

The NEGL instruction
negative (it # 0).
the two*®s complement

changes the numder in AQ to its
The operation is ocerformed by forming
of the string ot 72 bits.

Attempted repetition with RPL causes an Illegal
Faulte

Procedure
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FIXE3 POINT COMPARISON

“Eixed~Point”Comparisona

CMG

cuK

FORMAT?
SUMMARY
MODIFICATIONSS
INDICATORS?

Zero

Negative

FORMATS

.SUHHARYS

MODIFICATIONSS
INDICATORSS

Zero

Negative

NOTES?

REVIEW DRAFT
SUBJECT TO CHANGE

October,

1975

405 (0)

Compare Magnitude

Basic Instruction Format (See Figure 2-1).

1CLA)! 23 1C(Y)!

At

(Indicators not listed are not affected)

It 1C(A)) = IC(Y)I, then ON; otherwise OFF

It 1IC{A)! < $C(Y)ly then ON; otherwise OFF

Compare Masked 211 (o)

Basic Instruction Format (See Figure 2-1).

For 1 = 0y 1y seee 35

C(2)i = “CLQ)I & (CA)QI @ CIVII)

All

(Indicators not listed are not affected)

If C(Z) = 0y then ON§ otherwise OFF

If C(Z)0 = 1, then ONj otherwise OFF

The CMK instruction compares the contents of bit pésitlons
of A and Y for jidentity that are not nasked by a 1 in the
corresponding bit position of Q.

The Zero Indicator is set ON if ¢the comparison is
successful for all bit positionss ie.e.s it for atl i = 0y
1900e935 there is eithers C(A)Yi = City)l (the identijical

case) or ClQ)i = 1 (the masked case); otherwise, Zero

.

indicator is set OfFF,

The Negative Indicator is set ON " if the comparison is
unsuccessful for bit position 03 ie.2ey9 if C(A)D ® CLY)D
(they are nonidentical) as weld as C(Q)D = 0 (they are
unmasked); otherwise, Negative indicator is set OFF,
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FIXED POINT COMPARISON

CMPA

FORMAT:

SUMMARY?:

MODIFICATIONSS

INDICATORS?

CMPAQ

FORMAT?

SUMMARYS

MODIFICATIONS?

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Compare with A

Basic Instruction Format (See Figure 2-1).

C(A) 33 ClY)

Al

(Indicators not listed are not aiteefedl

The

Algebraic Comparison f(Sianed Binary Opecands)

Z
0

N
0

Zero
set as followse.

c

- O ke e

115 (D)

(Z), Negative (N), and Carry (L) indicators are

cw) > cty)
Ct(a) > Ccey)
Ceay = C(v)
CtA) < C(lY)
cta)y < cty)

sian
cwao

Cta)o

C(a)o

"

"

0, CtY)O

ctvio

1, Cty) 0

"

Logical Compacison fUnsianed Positive 3inary Operands)

Compare with AQ

c

[T

Relatiop

C(A) < CLY)
C(aA) = C(Y)
Cta) » C(Y)

Basic Instruction Format (See Figure 2-1).

claAQ)

All except DU, DLy CI, SCy SCR

33 C(Y=-pair)

2-62
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INDICATORS?

CMPQ

FORMATS

SUMMARY

MODIFICATIONS:

INDICATORS:

REVIEW DRAFT »
SUBJECT YO CHANGE
October, 1975

FIXED POINT COMPARISON

(Indicators not listed are not affected)

The Zero (Z)y Negative (N}, and Carry (C) indicdtors are
set as foilowse
Alaebraic Comparison (Signed Binary QOperands)

Z N € Relation sian
0 0 O CtAQ) > ClY=-pair) C(aqQ) o

0, ClY-pair)d = 1

g 0-1 C(AQ) > ClY=-pair)

1 0 1 C(AQ) = C(Yy-pair) ctaQlo CtY-pair)

0 1 0 C{AQ) < C(Y=-pair)

(]

0 1 1 C(AQ) < C(Y-palr) C(AQ)D 1y C(Y-pair)d = 0

Lagiaal_nnmnacLsnn~1uniisngﬁ_Ensiiixg_alnacx_gngnanﬁsl
Z C ‘Relation

D 0 ClAQ) < ClY-pair)
1 1 C(AQ) = C(Y-pair)
0 1 C(AQ) > C{Y=-pair)
Compare with Q 116 (D)

Basic Instruction Format {(Seée Figure 2~1).

C{Q) 31 CLY)

AYy

({Indicators not listed are not affected)

The Zero (Z), Negative (N), and Carry (C) indicators are
set as followse
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FIXED POINT COMPARISON

CMPXnN

.FORMAT:

SUMNARY?

MCDIFICATIONSS

INDICATORSS

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Algebrajc Comparison {Sianed Binary Qperands)

Z N £ Belation Slan
0 0 cwy > c(yd c(Q¥g = 0, c(Y)o = 1
0 0 1 ceay > ctv)
i 0 1 ceay = C(vi ctayes = cty)p
0 1 0 C(ay < cty)
6 1 1 c() < cty) c{qa)s = 1, C(Y)0 = 0

Logical Compacisen_f(Unsianed Positive 3ihary Opecands)
Z C Relation

0 ceay < cey)d
1 1 ceay = Ctyy
0 1 ceay » ctN)
Compare with Xn ‘ 10n (O)

Basic Instruction Format (See Figure 2-1),

For n = 0y 14y eeey Or 7 as determined by operation code

CiXn) 33 C(Y)0,17

Al)l except CIy SCy SCR

{Indicators not listed are not affected)

The Zero (Z), Negative (N), and Carry (C) indicators are
set as follonse.

Algebraic Comparison (Sisned Binarv Opgrands)

Z N € Relation Sian

0 0 © CXn) > C{YID,17 C(Xn)0 = g, C(Y)O = 1

0 0 1 C(Xn) > C(Y)ID,17

B 1 0 C(Xn)

C(Y)0,17 C{Xn)o

"

cty)o
1 0 1 C(Xn) < C(Y)0,17

0 1 1 CiXn) < CLY)D,417 C(Xn)D 1, CIYI0 = 0

2-64 ' AL 39



CHL
FORMAT?2

SUMMARYS

MODIFICATIONS:
INDICATORSS

Zero

NOTESS

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

FIXED POINT COMPARISON

Logical Comparlson_f{Unsianed Positive 3inacy Qperands)
Z C Relation

¢ 0 Ci{Xn) < C(Y)0,17
1 1 C(Xn) = C(Y)0,17
0 1 CIXn) > CtY)0,17

Compare with Limits 111 (D)
Basic Instruction Format (See Figure 2-1).

CtY) 23 closed interval (C(A)3C(Q)]

cty) 23 ctQ)

Al

{Indicators not listed are not atfected)

If C(A) <= C{Y) <= C(Q) or C(A) >= C(Y) >= C(Q)y then ON}

otherwise OFF.

The Negative (N) and Carry (C) Indicators are set as
followuse.

N C Relation 2ian

g 0 cm) » cty) ctQ)o = 0, C(Y)D =
0 1 ceq) >= C(y) CtQ)o = ctv)o

1 0 ctQ) < Ccty) C(Q)0 = C(Y)0

1 1 C(Q) < Cty) c(Qlo = 1, C(Y)D =0

The CHL instruction tests the value of C(Y) to determine
if it is within the range ot valtues set by C{A) and C(Q).
The comparison of C(Y) with C(Q) locatas C(Y) with resoect
to the interval it C(Y) is not contained within the
interval.

2-65 ' , aL39



FIXED POINT MISCELLANEOUS

“Eixed”PointMiscellaneousa

SIN

FORMAT:

SUMMARY?

MODIFICATIONSS

INDICATORS?

Zero

Negative

SZNC

FORMATS

“SUMMARYS

MODIFICATIONS?

INDICATORS:

Zero

Negative

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Set Zero and Negative Indicators

Basic Instruction Format (See Figure 2-1),
Set indicators according to cey)

Al

{Indicators not listed are not affected)
If CtY) = 0, then ON; otherwise OFF

If CtY)0 = 1, then ON} otherwise OFF

Set Zero and Negative Indicators and Clear
Basic Instruction Format (See Figure 2-1).

Set indicators according to ClY)

00eeel => CLY)
All except DU, DL, Cl, SCs SCR
(Indicators not listed are not affected)

If C(Y) = 0y then ONy otherwise OFF

If C(Y)0 = 1, then ON3S otherwise OFF

234 (0)

214 (0)

AL39



BOOLEAN AND

~BOOLEAN-OPERATION INSTRUCTIONSS

“BooleanTANDQ

ANA AND to A 375 (0)
FORMATS Basic Instruction Format (See Figure 2-1).
SUMMARY S C(A)i £ C{Y)i =-> C(A)i for | = (0y 1y eeey 395)

MODIFICATIONSS All

INDICATORS? (Indicators not listed are not affected)
Zero If C(A) = 04 then ON3 otherwise OFF
Negative It C(A)0 = 1, then ONS otherwise OFF
ANAQ ' AND to AQ 377 (D)
~FORMAT: Basic Instruction Format (See Figure 2-1).

SUMMARYS C{AQ)i & C(Y=-pair)i -> C(AQ)i for i = (Ds 1y cees 71)

MODIFICATIONSS All except DUy DLy CI, SCy SCR

INDICATORS? (Indicators not listed are not affected)
Zero " If CLAQ) = 0, then ON3 otherwise OFF
Negative It ClAQ)D = 1, then ON; otherwise OFF
ANQ AND to Q 376 (0)
FORMAT: ' Basic Instruction Format (See Figure 2-1)e.

- SUMMARY S ClQYi & C(Y)i -> C(QIi for i = (0y 1y eees 35)

MODIFICATIONS:  All

KREVIEW DRAFTY
SUBJECT TO CHANGE
Gctober, 1975 2~-67 AL39



BOGLEAN AND

INDICATORS:

Zero

Negative

ANSA

FORMAT

SUMMARY 2

MODIFICATIONS?

INDICATORS?

Zero

Negative

NOTES?

ANSQ

FORMATS

SUMMARY?

MODIFICATIONS:

INDICATORS!:

Zero

Negative

NOTESS

{Indicators not listed are not atfected)

If C(Q) = 0, then ON3 otherwise OFF

It CtQ)0 = 1, then ON; othernise OFF

AND to Storage A

8asic Instruction Format (See Figure 2-1).
CtA)i & ClY)i =->» C(Y)] for i = (D9 1y eeesy 35)
All except DUy OLs CI, SCy SCR

(Indicators not listed are not atfected)

It C(Y) = 0y then ON; otherwise OFF

It C(Y)0 = 1, then ON§ otherwise OFF

Attempted repetition with RPL causes an Il legal
Faulte.

AND to Storage Q

Basic Instfuction Format {(See Figure 2-1).
C(Q)i & CLY)i => C(Y)i for i = (0y 19 seey 35)
Al) except DU, DLy CI, SCy SbR

(Indicators not listed are not affectel)

1f CLY) = 0y then ON; otherwise OFF

If C(Y)0 = 1, then ON3 otherwise OFF

Attempted repetition with RPL causes aa Illegal
Faulte.

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975 2-68

355 (0)

Procedure

356 (0)

Procedure
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ANSXn
FORMAT:

SUMMARYS

MODIFICATIONSS
INDICATORS?

Zero

Negative

NOTES:

ANXN
-

FORMATS

SUNMMARYS

MODIFICATIONSS
INDICATORS:

Zero

Negative

REVIEW DRAFT

BOOLEAN AND

AND to Storage Xn 3en (0)
Basic Instruction Format {(See Figure 2-1).

For n = 0y 1y eeey OF 7 as determined by operation code

CIXn)i & CUY)I => CUY)i for i = (0y 19 eees 17)
Atl except DU,y DL,y CI, SCy SCR
{Indicators not listed are not affectea)

1t C(Y)0,17 = 0y then ON} otherwise OFF

It CLY)D = 1, then ON3 otherwise OFF

Attempted repetition with RPL causes an Illegal Procedure
Faulte

AND to Xn A 36n (0)
Basic Instruction Format (See Figure 2-1).

For n = 0y 1y eeey Or 7 as determined oy operation code

C(Xn)i & C(Y)1 => C(Xn)i for i = (0y 14 ecey 17)
Alt except CI, SCy SCR
(Indicators not listed are not affected)

If C(Xn) = 0y, then ONS otherwise OFF

If C(Xn)D = 1, then ON; otherwise OFF

SUBJECT TO CHANGE
Uctober, 1975 2-69 AL39



BOOLEAN OR

“BooleanT”ORa

ORA OR to A : 275 )
FORMATS . Basic Instruction Format (See Figure 2-1).
SUMMARY 3 CtA)LI ? CUY)L =-> C(A)]I tor i = (Dy 1y eees 35)

MODIFICATIONS? Al

INDICATORS: (Indicators not listed are not affected)

Zero It C(A) = 0, then ON; otherwise OFF
Negative - It C(A)D = 14 then ON3} otherwise OFF
ORAQ OR to AQ 277 (0)
FORMAT: Basic Instruction Format (See Figure 2-1),
« SUMMARY?S C(AQ)i ¢t C(Y-pair)i -> C(AQ)i for i = (0y 1y eeey 71)

MOOIFICATIONSS All except DU, DL+ CI, SC, SCR

INBICATORS? (Indicators not listed are not affected)
Zero It C{AQ) = 0y then ONj otherwise OFF
Negative If C(AQ)D = 1, then ON; otherwise OFF
ORQ OR to Q 276 (0}
FORMAT? Basic Instruction Format (See Figure 2-1).
SUMMARY 3 C(Q)l } CUY)i => C(Q)i for i = (0s 1y eeey 35)

MODIFICATIONSS att

INDICATORS: (Indicators not listed are not affected)
Zero If ¢C(Q) = 0y then ON} otherwise OFF
REVIEW CRAFT

SUBJECT TO CHANGE
October, 1975 2-70 AL39



ORSA

Negative

FORMAT?

SUMMARY S

MODIFICATIONSS

INDICATORS?

Zero.

Negative

NOTESS

ORrRsQ"

FORMAT?

SUMMARYS

MODIFICATIONSS

INDICATORSS

Zero

Negative

NOTES?

REVIEW DRAFT

It C(Q)D = 1, then ONS3 otherwise OFF

OR to Storage A
Basic Instruction Format (See Figure 2-1).
CCAYL ! CUY)L => C(Y)L for i = (Dy 1y eeey 35)

A14 except DU, DLy CIs SCy SCR

(Indicators not listed are not affected)

It C(Y) = 0y then ON3 otherwise OFF

It C(Y)i = 1, then ON$ otherwise OFF

Attempted repetition with RPL causes
Faulte :

an Iitlegal

OR to Storage Q

Basic Instruction Format (See Figure 2-%).

C(QYi 3 C(Y)iI ~-> C(Y) fOIP i = (0y 1, esey 35)

All except DU,y DLy CI, SC, SCR

(Indicators not listed are not affecte:)

If C(Y) = 0, then ON§ otherwise OFF

It C(Y)0 =1, then ONS otherwise OFF

BOOLEAN OR

255 ()

Procedure

‘256 (D)

Attempted repetition with RPL causes an Illegal Procedure

Faulte.

SUBJECT TO CHANGE

Cctober, 1975

2-71

aL39



BOOLEAN OR

ORSXn

FORMATS

SUMMARYS

MODIFICATIONSS

INDICATORS?

Zero

Negative

NOTES?

ORXN

JF ORMATS

SUMMARY 3

MODIFICATIONS:?

INDICATORS:

Zero

Negative

OR to Storage Xn 24n (0)

Basic Instruction Format (See Figure 2-1).

For n = 0y 1y eeey Or 7 as determined >y operation code

C(Xn)i 1 C(Y)LI =-> CiY)i for i = {0y Ly eceeso 17)
Al)l except DUy DLy CI, SCy SCR
(Indicators not listed are not affected)

If C(Y)0,17 = 0, then ON} otherwise OFF

It C(Y)0 = 1, then ON3 otherwise OFF

’

Attempted repetition with RPL causes an [l1legal Procedure
Fault.

OR to Xn 26n (0)
Basic Instruction Format (5ee Figure 2-1),

For N = 0y 1y eeey OFr 7 as determined by operation code

CI{Xn)i ¢ CHLY)L =-> C(Xnd)i for i = (Dy 1y eees 17)
All except CI, SCsy SCR
(Indicators not listed are not affected)

If C(Xn) = 0, then ON§ otherwise OFF

If C(Xn)0 = 1, then ONj otherwise OFF

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975
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300LEAN EXCLUSIVE OR

“BooleanTExclusiveTORA

ERA EXCLUSIVE OR to A . 675 (0)
FORMATS Basic Instruction Format (See Figure 2-1)e.
SUMMARY?S C(A)i @ ClY)i =-> C(A)]i for i = (Dy 1y eeesp 35)

MODIFICATIONSS Ald

INDICATORSS {Indicators not listed are not affected)

Zero It C(LA) = 04 then ONS otherwise OFF

Negative It C(A)D = 1, then ON} otherwise OFF

ERAQ EXCLUSIVE OR to AQ ' 677 (D)
FORMAT? Basic Instruction Format (See Figure 2-1).
_SUMMARY? COAQYL ® CUY-palird)i => CCAQML for 1 = (04 14 eeey 71)

MODIFICATIONSS Atl except DU, DL, CI, SCy SCR

INDICATORSS {Indicators not listed are not affected)

Zero It C(AQ) = Dy then ON3 otherwise OFF

Negative If C(AQ)0 = 1, then ON3 otherwise OFF

ERQ EXCLUSIVE OR to Q 676 (0)
FORMATS ‘Basic Instruction Format (See Figure 2-1).
SUMMARY S ClQ)i @ CLY)i =-> C(Q)i ftor I = (0y 19 eees 35)

MODIFICATIONSS Alt

INDICATORS?S {Indicators not listed are not aftected)

Zero If C(Q) = 0y then ON; otherwise OFF

REVIEW ORAFT

SUBJECT TO CHANGE
October, 1975 2-73 AL39



BOOLEAN EXCLUSIVE OR

ERSA

ERSQ

Negative

FORHAT{
SUMMARYS
MODIFICATIONS?
INDICATORS:

Zero

Negative

NOTES?

-

FORMATS
SUMMARYS
MODIFICATIONSS
INDICATORSS

Zero

Negative

NOTESS3

If C(Q)0 = 1, then ONj3 otherwise OFF

EXCLUSIVE OR to Storage A
8asic Instruction Format (See Figure 2-1).
C(A)i @ CUY)I => CUY)i for i = (0s 1y eees 35)

All except DU, OL,s CI, SCy, SCR

(Indicatofs not listed are not affected)

If C(Y) = 0, then ON} otherwise OFF

If CtY)0 = 1, then ON3 otherwise OFF

Attempted repetition with RPL causes an Il legal
Fault.

EXCLUSIVE OR to Storage Q
Basic Instruction Format (See Figure 2-1).

ClQ)i & C(Y)]L => C(Y)i ftor i = (D0y 1y cees 35)

All except DU,y DLs CI, SCy SCR

({Indicators not listed are not affected)

If CtY) = 0, then ON; otherwise OFF

It C(Y)0 = 1, then ON} otherwise OFF

Attempted repetition with RPL causes an Iilegal
Fault.

REVIEW DRAFT
SUBJECT TO CHANGE

Cctober, 1975

2-74

655 (0)

Procedure

656 (0)

Procedure
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ERSXn

FORMATS

SUMMARY?

MODIFICATIONSS

INDICATORS:

Zero

NOTES:

ERXn

JFORMAT?

SUMMARYS

MODIFICATIONS?

INDICATORSS

Zero

Negative

REVIEW DRAFT
SUBJECT TO C
October, 197

300LEAN EXCLUSIVE OR

EXCLUSIVE OR to Storage Xn ] 64n (0)
8asic Instruction Format (See Figure 2-1).

For n = 0y 1y eeey Or 7 as determined >y operation code

CIXn)i ® CLY)i => C(Y)i for i = (0y 19 eeey 17)
All except DU, DL, CI, SCy SCR
(Indicators not listed are not affected)

It C{Y)0,17 = 0y then ON; otherwise OFF

Attempted repetitién with RPL causes an Illegal Procedure
Fault.

EXCLUSIVE OR to Xn 66n (0)
Basic Instruction Format (See Figure 2-1).

For n = 0y 14 eeey Or 7 as determined by operation code

CiXn)i ® CUY)i => C(Xn)i for i = (0y 13 eees 17)
All except CI, SCy, SCR
{Indicators not listed are not affected)

If C(Xn) = Dy then ONj otherwise OFF

If C(Xn)0 = 14 then ONj otherwise OFF

HANGE. )
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“Boglean”ComparativeZAND

CANA Comparative AND with A 315 (D)
FORMATS Basic Instruction Format (See Figure 2-1).
SUMMARY?S C(Z)i = C(A)iI & CUY)i for i = (Dy 19 evey 35)
MODIFICATIONSS ALl
INDICATORS: (Indicators not ltisted are not aftfected)
ZERO If C{Z) = 0, then ON; otherwise OFF
Negative If C(Z)0 = 1, then ON; otherwise OFF
CANAQ Comparative AND with AQ 317 (0)
FORMAT? Basic Instruction Format (See Figure 2-1).
“SUNMARY: C(Z)1 = ClAQ) i & CUY=-pair)l for I = (Oy 1y eees 71)
MOOIFICATIONS? All except DU, OL, CI, SC, SCR
INDICATORSS ({Indicators not listed are not affectej)
Zero If CtZ) = 0, then ON3 otherwise OFF
Negative If C(2)0 = 1, then ON; otherwise OFF
CANQ Comparative AND with Q 316 (D)
FORMATS Basic Instruction Format (See Figure 2-1).
SUMMARY? C(Z)i = CIQYL & CtY)i for i = (0s 19 eeesy 35)
MOUIFICATIONS? at
INDICATORS?: {Indicators not listed are not affected)
= ZERo It C(Z) = 0, then ON; otherwise OFF
REVIEW DRAFTY
SUBJECT TO CHANGE
Cctober, 1975 2-76 AL39



Negative

CANXNn

FORMAT?

SUMMARY?S

MODIFICATIONS:

INDICATORS:

Zero

Negative

REVIEW DRAFT

BOOLEAN COMPARATIVE AND
It C(Z)0 = 1, then ON} otherwise OFF

Comparative AND with Xn . 30n (0)
Basic Instruction Format (See Figure 2-1).

For n = 0y 1y eeey Or 7 as determined oy operation code

ClZ)i = C(Xn)i & CUY)i for i = (0y 1y eeeay 17)
All except CI, SCy SCR
{Indicators not listed are not affecte3)

If C(Z) = 0, then ON} otherwise OFF

If CtZ)0 = 1, then ON3 otherwise OFF

SUBJECT TO CHANGE
October, 1975 2-77 AL39



BOOLEAN COMPARATIVE NOT

CNAA

FORMATS

SUMMARYS

MODIFICATIONS?

INDICATORSS

Zero

Negative

CNAAQ

FORMATS

SUMMARY

-

MODIFICATIONS?

INDICATORSS

Zero

Negative

CNAQ

FORMATS

SUMMARYS

MODIFICATIONS?

INDICATORS:

Zero

Negative

REVIEW DRAFT

Comparative NOT with A

Basic Instruction Format

ClZri = ClA)i

ALl

& “Cini

(See Figure 2-1).

for I = (0, 1,

(Indicators not listed are not affected)

If C(Z) = 0, then ON3

If ct2)o = 1,

otherwise OFF

then ONj otherwise OFF

Comparative NOT with AQ

Basic Insfruction Format (See Figure 2-1).

Cl(Z)i = CAQ) i

All except DU,

(Indicators not

It C(Z) = D,

If c(2H0 = 1,

Comparative NOT with Q

& “C{Y¥=-pair)i for 1 =

oL,

CI,

SCe SCR

listed are not aftected)

then ON3

otherwise OFF

then ON3 othernise OFF

Basic Instruction Format (See Figure 2-1).

C()i =

AL}

{Indicators not

It C(2y =

It c(z)0 = 1,

SUBJECT TO CHANGE
Octobery, 1975

ctQ)i & “C(Y)i for i =

{0y 1,

listed are not aftected)

0y then ON3

otherwise OFF

then ON3S otherwise OFF

2-78

(Dy Lo

215 ()

3s)

217 (0)

eey 71)

216 (M)

seey 35)
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CNAXN

FORMAT:

SUMMARY3

MODIFICATIONSS

INDICATORS?

Zero

Negative

REVIEW DRAFT

BOOL EAN COMPARAT IVE NOT

Comparative NOT with Xn 20n (0)
Basic Instruction Format (See Figure 2-1)e

For n = 0y 1y seey Or 7 as determined oy operation code

C(2)i = CUXn)i & “CUY)i for i = (0y 19 eesy 17)
All except CI, SC, SCR
{Indicators not listed are not affected)

It C(Z) = 0, then ON3 otherwise OFF

If C(Z30 = 1, then ON3 otherwise JOFF

SUBJECT TO CHANGE ‘
October, 1975 2-79 . AL 39



FLOATING POINT DATA MOVEMENT LOAD

TELOATINGPOINIZARITHMETICA INSTRUCTIONS

“Eloating”Point Data~Movement Loadd

DFLD

FORMATS

SUMMARY?

MODIFICATIONS?

INDICATORS?

Zero

Negative

FLD

FORMATS

SUMMARYS

MODIFICATIONS:

INDICATORSS

Zero

Negative

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Double Precision Floating Load

Basic Instruction Format (See Figure 2-1).

C{Y-pair)0,7 -> CLE)}
C(Y-pair)8,71 -> C(AQ)0,63

00eee08 => C(AQ) BUs71

All except DU, DLy CI,s SCs SCR
{Indicators not listed are not affected)
If C(AQ) = 0, then ONj3 otherwise OFF

It CLAQ)OD = 1, thgn ON? otherwise OFF
Floating Load

Basic Instruction Format (See Figure 2-1).

ClY) 0,7 -> C(E)
C(Y»8,35 =-> ClAQ)0,27

00eeel =-> CC(AQ) 30,71
All except CI, SCy» SCR
(Indicators not listed are not aftected)

It C(AQ) = 0, then ON; otherwise OFF

IF C(AQ)D = 1, then ON§ otherwise OFF

433 (0)

431 (0)

AL39



FLOATING POINT DATA MOVEMENT STORE

“Floating~Polint Data~Movement Stored

DFST
FORMAT2

SUMMARYS

MODIFICATIONSS
INDICATORS?

NOTES:

DFSTR
FORMAT?
.SUNHARYl
MODIFICATIONSS
INDICATORS:

Zero
Negative

Exponent
Overflion

Exponent
Underfiow

NOTES3

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Jouble Precision Floating Store ' : 457 (0)
Baslic Instruction Format (See Figure 2-1).

C(E) =-> C(Y-pair)0,7

C{AQ) 0,63 -> C(Y~-pair)8,71
All! except DUy DL, CI, SCy SCR
None affected

Attempted repetition with RPL causes an Iilegal Procedure
Faul t.

Double Precision Floating Store Rounded 472 (0)
Basi? Instruction Format (See Fligure 2-1).

C(EAQ) rounded -> C(Y-palr)

Ail except DU, DL, CI, SC, SCR

{Indicators not listgd are not affected)

If C(Y-pair) = floating point 0, then 3IN3 otherwise OFF
If C(Y=-pair)8 = 1, then ON} otherwise JFF

If exponent is greater than +127, then ON} otherwise OFF

If exponent is less than -128, then ON{ otherwise OFF

The DFSTR instruction performs a doudle precision true
round and normatization on C(EAQ) as it is stored.

The definition of true round is 1located under the
description of the Floating Round (FRO) instruction.

The definition of normalization is located under the
description of the Floating Normaliza (FNQ) instruction.

Except for the precision of the stored result, the DFSfR
instruction is identical to the FSTR Iastruction,.
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FLOATING POINT DATA MOVEMENTY STORE

Attempted repetition with RPL causes an I]legal

Faul t.
FST Floating Store
FORMATS Basic Instruction Format (See Figure 2-1).
SUMMARY ¢ C(E) => C(Y)O0,7

C(A)D,27 -> C(Y)B,35

MODIFICATIONS? All except DU, DLs CI4 SCy SCR

INDICATORS? None affected
NOTESS Attempted repetition with RPL causes an Illegal
Fault.
FSTR Floating Store Rognded
“FORMAT: 8asic Instruction Format (See Figure 2-1).
SUMMARY S C(EAQ) rounded => CI(Y)

MODIFICATIONS? All except DU, DLy CIs SCy SCR

INDICATORSS (Indicators not listed are not affected)
Zero It C(Y) = tioating point 0, then ON3
Negative If C(f)a = 1, then ONj otherwise OFF
tExponent If exponent is greater than #127, then ON3
Overflow
Exponent If exponent is less than -128, then ON3

Underfliow

NOTESS The FSTR instruction performs

Procedure

Procedure

otherwise OFF

otherwise OFF

otherwise OFF

normal jzation on C(EAQ) as it is stored,

The detinition of true round is

description of the Floating Round (fFRD)

The definition of normatization |is

instruction.

instructione

description of the Floating Normatize

REVIEW DRAFT
SUBJECT YO CHANGE
October, 1975 2-82



FLOATING POINT DATA MOVEMENT STORE

Steps In the execution may be thought of as follows?
Execute FﬁO
Execute FST
Restore C(EAQ) to original valuese.

Attempted repetition with RPL causes an Illegal Procedure
Faulte. .

REVIEW DRAFT
SUBJECT TO CHANGE
October, 19795 ) - 2-83 . AL39



FLOATING POINT ADDITION

“Eloating”Point Additiona
DFAD Oouble Precision Floating Add 477 (0)
FORMAT: Basic Instruction Format (See Figure 2-1).
SUMMARY S (CC(EAQ) + ClY~-pair)) normalized -> C{EAQ)
MODIFICATIONSS Alil except DU, DL, CIs SC» SCR
INDICATORS? {Indicators not listed are not affected)
Zero It CtAQ) 5 O, then ONj otherwise OFF
Negative If C(AQ)D = 1, then ON3 otherwise OFF
Exponent If exponent is greater than +127, then ON$ otherwise OFF
Cverflow ’
Exponent If exponent js less than =128, then ON} otherwise OFF

Underflow

Carry

-

NOTES:

DUFA
FORMAT:
SUMMARY?

MODIFICATIONS:

REVIEW DRAFT
SUBJECT YO CHANGE
October, 1Y7%

It a carry out of AQO is generated.'then ON3; otherwise OFF

The DFAD instruction may be thought of as a Double
Precision Unnormalizard Floating Add (DUFA) instruction
followed by a Floating Normalize (FNO) instructions

The definition of normaltization 1is located wunder the
description of the fFloating Normalize (FNO) instruction.

Double Precision Unnormalized Floating Add k37 (0)
Basic Instruction Format (See Figure 2-1).
C(EAQ) + ClY-pair) =-> CIEAQ)

All except DUy DLy CI4 SCe SCR

2-84 aAL39



INDICATORSS

Zero
Negative

Exponent
Overfionw

Exponent
Undert low

Carry

NOTESS

FAD

FORMATS

SUMMARYS
-
MODIFICATIONSS

INDICATORS:

Zero
Negative

Exponent
Overflon

Exponent
Underflon

Carry

NOTES:

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

FLOATING POINT ADDITION

(Indicators not listed are not atfected)

It C(AQ) = D, then ONj otherwise OFF
It C(AQ)0 = 1, then ON3 otherwise OFF

It exponent is greater than +#127, then ON} otherwise OFF
If exponent is less than -128, then ON; otherwise OFF
If a carry out of AQD is generated, then ON otherwise OFF

Except for the precision of the mantissa of the operand
from main store, the DUFA instruction is identical to the
UFA instructione

Floating Add , ; 475 (0)
Basic Instruction Format (See Figure 2-1).

(C(EAQ) ¢ C(Y)) normalized -> C(EAQ)

All except CI, SCy SCR

{Indicators nof listed are not affected)

If CLAQ) = 0, then ON} otherwise OFF
If CLAQ)D = 1, then ON; otherwise OFF

It exponent is greater than +127, then ON3 otherwise OFF
If exponent is less than =128, then ON; otherwise QFF
It a carry out of AQD Is generated, then ON} otherwise OFF

The FAD instruction may be thought of a an Unnormatlized
Floating Add (UFA) instruction followed by a Floating
Normalize (FNO) instructions

The definition of normalization is {located under the
description of the Floating Normalize (FNO)} instruction.
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FLOATING POINT ADDITION

UFA Unnormalized Floating Add 435 (0)
FORMAT: 3asic Instruction Format (See Figure 2-1).
SUMMARYS CC(EAQ) + C(Y) -> C(EAQ)

MODIFICATIONS? All except CI, SCy SCR

INDICATORS? (Indicators not listed are not affected)
Zero It C(AQ) = Dy then ON; otherwise DFF
Negative If C(AQ)D = 1, then ON3 otherwise OFF
Exponent If exponent is greater than +127, then ON; otherwise OFF
Overflow
Exponent If exponént is less than -128, then ON;} otherwise OFF
Underflow .
Carry It a carry out of AQD is generated, then ONj otherwise OFF
NOTESS The UFA instruction is executed as followst?

REVIEW DRAFTY
SUBJECT TO CHANGE
October, 1975

The mantissas are aligned by shifting the mantissa of
the operand having the algebraical ly smaller exponent
to the right the number of places equal to the
absolute value ot the difference in the two
exponents. Bits shifted beyond the bit position
equivalent to AQ71 are loste
The algebralcally larger exponent replaces ClE).
The sum of the mantissas replaces C(AQ).
If an overflow occurs during addition, thens

C(AQ) are shifted one place to the right.

C(AQ)0 is inverted to restore the signe

C(E) is increased by one.
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FLOATING POINT SUBTRACTION

“Eloating~Point Subtractiond

DFSB
FORMAT:
SUMMARY 3
MODIFICATIONS:
INDICATORS:

Zero
Negative

Exponent
Overfiow

Exponent
Underfliow

Carry

-~
NOTES?

DUFS
FORMATS
SUMMARY?
MODIFICATIONS?

INDICATORS:

Zero
Negative

Exponent
Overfion

Exponent
Underflon

REVIEH DRAFT
SUBJECT TO CHANGE
October, 1975

Double Precision Floatin§ Subtract ‘ 577 (0)
Basic Instruction Format (See Figure 2-1).

(C(EAQ) - C(Y-pair)) normatized -> C(EAQ)

All except DU, DLy CI, SCy SCR

{Indicators not listed are not affected)

If C(AQ) = 0, then ON3 otherwise OFF
If C(AQ)O0 = 1, then ON; otherwise OFF

If exponent is greater than #127, then ON; otherwise OFF
It exponent is less‘than -128, then ON;} otherwise OFF
It a carry out of AQD is generated, then ON; otherwise OFF

The DFS8 instruction is identical to the Double Precision
Floating Add (DFAD) instruction with the exception that
the 2°s complement of the mantissa of the operand from
main store is used.

Double Precision Unnormalized Floating Subtract 537 (0)
3asic Instruction Format (See Figure 2-1).

C(EAQ) - C(Y-pair) =-> C(EAQ)

A1t except DU, DL, CI, SCy SCR

(Indicators not listed are not affected)

It C{AQ) = 0, then ONj otherwise OFF
If C(AQ)D = 4, then ON; otherwise OFF

1f exponent is greater than +#127, then ON} otherwise OFF

If exponent is less than -128, then ON; otherwise OFF
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FLOATING POINT SUBTRACTION

Carry

NOTESS:

FsSB

FORMATS

SUMMARY S

MODIFICATIONS?

INDICATORS?

Zero
Negative

Exponent
Overfliow

Exponent
Underflown
Carry

NOTES:

UFS

FORMAT:

SUMMARY3

MODIFICATIONS?S

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

If a carry out of AQO is generatedy, th2n ON; otherwise OFF

Except for the precision of the mantissa of the operand
from main store, the DUFS instruction is indentical with
the UFS instructione

Floating Subtract 575 (0)
Basic Instruction Format (See Figure 2-1).

(C(EAQ) - C(Y)) normalized -> C(EAQ)

All except CI, SCy SCR

(Indicators not listed are not attected)

If CLAQ) = 0y then ON; otherwise OFF
It C(AQ)B = 1, then ON; otherwise OFF

It exponent is greater than +127, then ONj otherwise OFF
It exponent is less than -128, then ON;} otherwise OFF
It a carry out of AQO0 is generated, then ON} otherwise OFF

The FSB instruction may be thought of as an Unnormailzied
Floating Subtract (UFS) instruction followed by a Floating
Normalize (FNO) instruction.

The definition of normailization is located wunder the
description of the Floating Normalize (FNO) instruction.

Unnormalized Floating Subtract 535 (0)
Basic Instruction Format (See Figure 2-1).

C(EAQ) - C(Y) -> C(EAQ)

Al} except CI, SCy SCR
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INDICATORSS

Zero
Negative

Exponent
Overflion

Exponent
Underfilou

Carry

NOTESS

REVIENW DRAFT
SUBJECT TO CHANGE
October, 1975

FLOATING POINT SUBTRACTION

(Indicators not listed are not affected)

It C(AQ) = 0s then ONS§ otherwise OFF
It C(AQ)D = &, then ON3; othernise OFF

If exponent is greater than +127, then ONj; otherwise OFF
It exponent is less than -128, then ON; otherwise OFF
It a.carry out of AQ0 is generated, then ON} othermise OFF

The UFS instruction is identical to the Unnormalized
Floating Add (UFA) instruction with the exception that the
2°s complement of the mantissa of tae operand from main
store is used.
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FLOATING POINT MULTIPLICATION

“EloatingTPoint Multiplicationa

OFMP
FORMAT:
SUMMARYS
MODIFICATIONSS
INDICATORS:

Zero
Negative

Exponent
Overtionw

Exponent
Underfliow

NOTES?:
-

‘DUFM
FORMATS
SUMMARY $
nouxFiCAtxcns:

INDICATORS?

Zero
Negative

Exponent
Overflow

Exponent
underflow

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Double Precision Floating Muitiply 463 (0)
Basic Instruction Format {(See Figure 2-1}.

(C(EAQ) x C(Y=-pair)) normalized -> C(EAQ)

All except DU, DLy €I, SCs SCR

(Indicators not listed are not affected) .

It C(AQ) = Dy then ON3 otherwise OFF
It C(AQ)0 = 1, then ON3 otherwise OFF

I1f exponent is greater than +127, then ON3 otherwise OFF

It exponent is less than =128, then ON;3 otherwise OFF

The DFMP jinstruction may be thought of as a Double
Precision Unnormal ized Floating Multiply (DUFNM)
instruction followed by a Floating Normalize (FNO)
instructione.

The definition of normalization 1Is located wunder the
description of the Floating Normatize (FNO) instruction.

Double Precision Unnormalized Floating Multiply 423 (0)
Basic Instruction Format (See Figure 2-1).

C(EAQ) x C(Y-pair) => C(EAQ)

All except DU, DL, CI, SCy SCR

(Indicators not listed are not atfected)

If C(AQ) = 0y, then ONS otherwise OFF
If C(AQ)3 = &1, then ON; otherwise OFF

It exponent is greater than +127, then ON3 otherwise OFF

It exponent is less than =128, then ON; otherwise OFF
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NOTESS

FHP

FORMATS

SUMMARY:

MODIFICATIONS:

INDICATORS?

Zero
Negative

Exponent
Overflow

Exponent
Underfliow

L)

NOTESS

UFM

FORMATS

SUMMARY $

MODIFICATIONSS

REVIEW DRAFT
SUBJECT TO CHANGE
October,s 1975

FLOATING POINT MULTIPLICATION

Except tor the precision of the mantissa of the operand
from main store, the DUFM instruction is identical to the
Unnormalized Floating Multiply lUFHl instruction.

Floating Multiply %61 (0)
Basic Instruction Format (See Figure 2-1),

{CIEAQ) x C(Y)) normalized -> C(EAQ)

All except CI, SC, SCR

(Indicators not listed are not affected)

It CLAQ) = 0, then ON3 otherwise OFF
It C(AQ)D = 1, then ON} otherwnise OFF

If exponent is greater than +127, then ON§ otherwise OFF

If exponent is less than =128, then ON; otherwise OFF

The FMP instruction may be thought of as an Unnorralized
Floating Multiply (UFM) instruction followed by a Floating
Normalize (FNO) instruction.

The definition of normatization is focated under the
description of the Floating Normalize (FNO) instruction.

unnormalized Floating Multiply : 421 (0)
Basic Instruction Format (See Figure 2-1).
C(EAQ) x C(Y) -> C(EAQ)

All except CI, SCy SCR
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FLOATING POINT MULTIPLICATION

INDICATORS2

Zero
Negative

Exponent
Overtlionm

Exponent
Underflow

NOTESs

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

(Indicators not listed are not atfected)

If C(AQ) = 0y then ONS otherwise OFF
It C(AQ)D = 14 then ONj otherwise OFF

It exponent is greater than +127, then ON; otherwise OFF

I! exponent is ltess than =128, then ON; otherwise OFF
[ ]

The UFM instruction is executed as follows?

CLE) + C(Y)0,7 -> CU(E)

(CCAQ) x C(Y)8,35)0,71 => C(AQ)
A normalization is performed only in the case of both
factor mantissas being 100.e.0 which is the 2°s complement

approximation to the decimal value -1.0.

The deriqitlon of normalization 1Is located under the
description of ~the Floating Normalize (FNO) instruction,
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“Eloating~Point Divisiond
DFDI Double Precision Floating Divide Inverted 527 (8)
FORMAT? Basic Instruction Format (See Figure 2-1).
SUMMARY S C(y=-pair) /7 C(EAQ) =-> C(EAQ)
MODIFICATIONS? Alt except DU, OL, CI, SC,y SCR
INODICATORS? (Indicators not listed are not attected)
It division takes place: If no division takes plzcet
lero It CtAQ) = 0, then ON3 It divisor mantissa = 0,
otherwise OFF ~ then ON3 otherwise OFF
Negative It CtAQ)O = 1, then ON3 If dividend < 0, then ONj3
otherwise OFF . otherwmise OFF
Exponent  If exponent is greater than +127, then ON; otherwise OFF
Overflon
. Exponent If exponent is less than -128, then ON; otherwise OFF
Underfliown
NOTES? Except for the interchange of the roles of the operands,
the execution of the DFDI instuction is identical to the
execution of the Double Precision Floating Divide (OFDV)
instructione
It the divisor mantissa C(AQ) is zerd>, the division does
not take place. Instead, a Divide Check Fault occurs and
all registers remain unchangeds-
DFDV Double Precision Floating Divide 567 (0)
FORMATS Basic Instruction Format (See Figure 2-1).
SUMMARY 2 C(EAQ) / C(Y-pair) -> C(EAQ) -
.
MODIFICATIONSS All except DU, DLs CI, SCs SCR

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

FLOATING POINT DIVISION
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FLOATING POINT DIVISION

INDICATORSS

Zero

Negative
Exponent
Overfion
Exponent

Underfiow

NOTESS

FDI

FORMATS

SUMMARYS

MODIFICATIONSS

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

{(Indicators not listed are not aftected)

11 division takes placge?l If _no division takes plzcesl

If C(AQ) = 0y then ON3 It divisor mantissa = 0,
otherwise OFF then ON$ otherwise OFF

If C(AQ)D = 1,4 then ON3 It dividend < 0, then ON3
otherwise OFF otherwise JFF

It exponent (s greater than +#127, then ON§} otherwise OFF

It exponent is less than =128, then ON3 otherwise OFF

The DFDV instruction s executed as followst
The dividend mantissa C{AQ) is shifted right and the
dividend exponent C(E) increased accordingly until
1C(AQ) 0,638 < {CIlY-pair)8,71l.
C(E) - C(Y=pair)0e7 => C(E)
ctaQ) /7 ClY=-pair)8,71 -> CLAQ)D,63
00eeel =-> C(QIBL4,71
It the divisor mantissa C(Y-pair)8,71 is 2zero, the
division does not take place. Insteadys, a Divide Check

fault occurs, C{AQ) contains the dividend magnjtude, and
the Negative indicator reflects the dividend sign.

Floating Divide Inverted 52% (0)
Basic Instruction Format (See Figure 2-1).

C{y) 7 C(EAQ) -> C(EA)
00eeel => C(Q)

All except CI, SCy SCR
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INDICATORS?

Zero

Negative

Exponent
Overfliow

Exponent
Underflow

NOTES3

FOV

FORMATS

SUMMARY

MODIFICATIONS?

INDICATORS:?

Zrro

Negative

Exponent
Overflow

Exponent
Undertlon

REVIEW DRAFT
SUBJECT TO CHANGE

October,

1975

FLOATING POINT DIVISION

{Indicators not listed are not affected)

1$ divislon takes place? 11 no division takes plzcet

It C(A) = 0, then ON3} If divisor mantissa = 0, then
otherwise OFF ONS otherwise OFF

1t C(AYD = Dy then ON3 If dividend < 0, then ON;}
othernise OFF otherwise JFF .

1f exponent iS‘gteater than +#127, then ON$ otherwise OFF

It exponent is less than =128, then ON§ otherwise OFF

Excep?t for the interchange of roles of the operandsy the
execution of the FDI instruction is identical to the
execution ot the Floating Divide (FDV) instructions.

If the divisor mantissa C(AQ) is zeroy, the division does
not take place. Instead, a Divide-Check fault occurs and
all the registers remain unchanged.

Floating Divide . 565 (0)
Basic Instruction Format (See Figure 2-1).

C(EAQ) 7 C(Y) =-> C(EA)

00eeeald -> C(Q,
All except CI, SCy SCR

{Indicators not listed are not affected)

If _division takes places 1t no division takes placel
It CtA) = 0, then ONj3 ’ 1% divisor mantissa = 0, then
otherwise OFF ON3 otherwmise OFF
If C{A)D = 4, then ONj If dividend < 0, then ON3

*
otherwise OFF otherwise OFF

It exponent is greater than +127, then ONj} otherwise OFF

It exponent is less than =128, then ON; otherwise OFF
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FLOATING POINT DIVISION

NOTESS

REVIEW ORAFT
SUBJECT TO CHANGE
October,y 1975

The FDOV instruction is executed as followss
The dividend mantissa C(AQ) is shifted right and the
dividend exponent C(E) increased accordingly until
1IC(AQ)B,27) <« {C(Y)B,35%.
C(E) - C(Y)0,7 -> C(E)
C(AQ) 7 C(Y)8,4,35 -> C(A)
00eceel =-> C(Q)
It the divisor mantissa C(Y)8,35 Iis zero, the division
does not take place. Insteady a DBivide Check fault

occurs,y C(AQ) contains the dividend magnitude, and the
Negative indicator reflects the dividend sign.

2-96 AL39



FLOATING POINT NEGATE

“Eloating”Point Negated
FNEG Floating Negate 513 (0)
FORMAT? Basic Instruction fFormat (See Figure 2-1),
SUMMARY S -C{AQ) normalized -> C(AQ)
MODIFICATIONS? Ally but none affect instruction execution.
INDICATORS: (Indicators not listed are not aftfected)
Zero It C(AQ) = 8, then ON3 otherwise OFF
Negative It CtAQ)0 = 1, then ON; otherwise OFF
Exponent If exponent is greater than +127, then ON§ otherwise OFF
Overtiown
Exponent If exponent is less than -128, then ON} otherwise OFF
Underfiomn
NOTESS This instruction changes the number in C(EAQ) to Its

L

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

normalized negative ((if C(AQ) # 0). The operation is
executed by first forming the tno®s complement of C(AQ),
and then normalizing C(EAQ).

Even if originally C(EAQ) were normalized, an exponent
overtlow can still occury namely when C(E) = +127 and
C(AQ) = 100eee0 which is the 2°s complement approximation
for the decimal value =1.0.

The detinition of normalization may be found under the
description of the Floating Normalize (FNO) instruction,

Attempted repetition with RPL causes an Iilegal! Procedure
Fault.
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FLOATING POINT NORMALIZE

~Eloating=Point Normalizea

FNO Floating Normallze 573 (0)
FORMATS Basic Instruction Format (See Figure 2-1).
SUMMARY$ CLEAQ) normal ized -> C(EAQ)
MODIFICATIONSS All, but none affect instruction executione.
INDICATORS? (Indicators not listed are not.affected)
Zero It C(EAQ) = tloating point 0, then ONj otherwise OFF
Negative It C(AQ)0 = 1, then ON$ otherwise OFF
Exponent 1f exponeﬁt is greater than +127, then ON3 otherwise OfF
Overfion
Exponent It exponent s Jess than =128, then ON otherwise OFF
Underfiow
Overflon Set OFF
*NOTESS The FNO instruction ndrmalizes the nulber in C(EAQ) it

REVIEW DRAFTY
SUBJECT TO CHANGE
October, 1975

C(AQ) # 0 and the Overflouw indicator is OFF,

A normalized floating number is defined 'as one whose
mantissa lies in the interval {(.5,1.0] such that

0.5 <= IC(AQ)! < 1.0
which, in turn, requires that C(AQ)0 # C(AQ)1.
If the Overflow indicator is ONy then C(AQ) is shifted one
place to the right, C(AQ)D is inverted to reconstitute the
actual sign, and the Overtlow Indicato~ is set OFF.
Normalization is performed by shitting C(AQ)1,71 one place
to the left and reducing C(E) by 1, repeatedly, until the

conditions for C(AQ)0 and C(AQ)1 are met. Bits shifted
out of AQL are lost.

If C(AQ) = 04 then C(E) is set to =128 and the Zero
indicator is set ON.

The FNO instruction can be used to correct overflows that
occur with tixed point numberse.

Attempted repetition with RPL causes an Illegal Procedure
Fault,
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FLOATING POINT ROUND

“Eloating”Point Rounda
DFRD Double Precision Floating Round 473 (0)
FORMAT: Basic Instruction format (See Figure 2-1).
SUMMARY $ C(EAQ) rounded to 64 bits =-> CLEAQ)
MODIFICATIONS? All, but none atfect instruction executione.
INDICATORS? (Indicators not listed are not affected)
Zero It C{(EAQ) = floating point 0, then ON3 otherwise OFF
Negative If CLAQ)D = 1, then ON; otherwise OFF
Exponent I{ exponent is greater than #1277, then ON} otherwise OFF
Overtfiow
Exponent If exponent s less than -128, then ON; otherwise OFF
Underflion
NOTESS The DFRD instruction is identical to the Floating Round
. (FRD) instruction except that the rounding constant used
is (11¢401)65471 instead of (11eee1)29,71.
Attempted repetition with RPL causes an Itlegal Procedure
Fault.
FRD Floating Round 471 (0)
FORMAT: B8asic Instruction Format (See Figure 2-1).
SUMMARY? C(EAQ) rounded to 28 bits =-> C(EAQ])
MODIFICATIONS? All, but none atfect instruction execution.
INDICATORS:? (Indicators not listed are not affected)
Zero It C(EAQ) = floating point 0, then ON; otherwise OFF
Negative If C(AQ)0 = 1 then ONS3 otherwise OFF
Exponent If exponent is greater than +127, then ON3 otherwise OFF
Overflow
Exponent It exponent is less than -128, then ONj} otherwise OFF

Underflion

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975
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FLOATING POINT ROUND

NOTES:

REVIEW DREAFT
SUBJECT TO CHANGE
October, 1975

It CCAQ) # 0, the FRD instruction performs a true round to
a precision of 28 bits and a normalization on C(EAQ).

A true round is a rounding operation such that the sum of
the ' result ot applying the operation to two nuarbers of
equal magnitude but opposite sign is exactly zero.
The FRD instruction is executed as follows?

C(AQ) + (11.041)29,71 -> C(AQ)

It C(AQ)D = 0, then 3 carry is added at AQ7%

It overflow occurs, C{(AQ) is shifted one place to the
right and C(E) is increased by 1.

It overtflow does not occury C(EAQ) is normalized.

It C(AQ) = 0, C(E) is set to -128 and the Zero indicator
is set ON.

Attempted repetition with RPL causes an Illegal Procedure
Faulte
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FLIATING POINT COMPARE

“Eloating”Point Compared
DFCMG Double Precision Floating Compare Magnitude %27 (0)
FORMATS gasic Instruction Format (See Figure 2-1),
SUMMARY?S IC(E,AQD,63)! 28 IC(Y-pair)t
MODIFICATIONS? All except DU, DL, CIs SCy SCR
INDICATORS? (Indicators not listed are not atfected)
lero If ICLE,AQD,63)! = 1C(Y-pair)il, then OVN; otherwise OFF
Negative If IC(E»AQ04+63)1 < 1C(Y-pair)l, then JIN; otherwise OFF
NOTESS The DFCMG instruction is identical to the Double Precision
Floating Compare (DFCMP) instruction except that the
magnitudes of the mantissas are compared instead ot the
algebraic values.
DFCMP Double Precision Floating Compare 517 (0)
FORMAT?2 Basic Instruction Format (See Figure 2-1).
SUMMARY: C(E,AQD,63) 38 ClY=-pair)
MODIFICATIONS: A1l except DU, DLy CI, SC, SCR
INDICATORS? ({Indicators not listed are not affected)
Zero If C{E,AQD,63) = C(Y-pair), then DN} otherwise OFF
Negative If C(EsAQD463) < C{Y~-pair), then ONS otherwise OFF
NOTESS The DFCMP instruction is identical to the Floating Comdare

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

(FCMP) instruction except for the precision of the
mantissas actually compared.
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FLOATING POINT COMPARE

FCMG
FORMATS
SUﬁHARY:
MODIFICATIONS?
INDICATORSS

Zero

Negative

NOTESS

FCHP
FORMATS
-
SUMMARY$
MODIFICATIONSS

INDICATORS?

Zero

Negative

NOTES:

REVIEW DRAFT
SUBJECT TO CHANGE
Octobery, 1975

Floating Compare Magnitude 425 (0)
Basic Instruction Format (See Figure 2-1).

IC(E,AQD,27)! 83 1C(Y)!

All except Cls SC, SCR

(Indicators not listed are not affected)

If IC(E,AQ04,27)! = iC(Y)!, then ON} otherwise OFF

It IC(E,AQ0,27)! < iC(Y)!, then ON; otherwise OFF

The FCMG instruction is identical to the Floating Compare
(FCMP) instruction except that ¢the magnitudes of the
mantissas are compared instead of the algebraic values.

Fioating hompare ' 515 (0)
Basic Instruction Format (See Figure 2-1).

ClE,AQD,27) 33 CI(Y)

All except CI, SC, SCR

(Indicators not listed are not affected)

If C{E,AQ0,527) = ClY)y then ONS otherwise OFF

If ClE,AQD,27) < C{Y), then ON$ otherwise OFF

The FCMP instruction is executed as follows$

The mantissas are aligned by shifting the mantjissa of
the operand with the algebraically smaller exponent
to the right the number of places equal to the
difference in the two exponents.

The aligned mantissas are compared and the indicators
set accordinglye.
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FLOATING POINT MISCELLANEOUS

“Floating™Pojint Miscellaneousa

ADE

FORMAT:

SUMMARY3

MODIFICATIONS?

INDICATORSS

Zero
Negative

Exponent
Overflow

Exponent
Underflon

FSZN*
FORMAT:
SUMMARYS
MODIFICATIONS?
INDICATORS:
Zero

Negative

LDE

FORMAT2

SUMMARY??

MODIFICATIONS?

REVIENW DRAFT

SUBJECT TO CHANGE
October, 1975

Add to Exponent

Basic Instruction Format (See Figure 2-1)e.
C(E) & C(V)0,7 -> CLE)

All except CI, SCy SCR

(Indlcatbrs not listed are not affected)

Set OFF
Set OFF

It exponent is greater than 4127, then ON3

415 (0)

otherwise OFF

I1f exponent is less than =128, then ON} otherwnise OFF

Floating Set Zero and Negative Indicators
Basic Instruction Format {(See Figure 2-1).
Set indicators according to C(Y)

All except CI, SC, SCR

{Indicators not listed are not affected)
If CtY)8,35 = 0, then ON} otherwise OFF

It C(Y)8 = 1, then ONj otherwise OFF

Load Exponent

Basic Instruction Format (See Figure 2-1).
ctYy)g,7 -> C{E)

Altl except CI, SCy SCR
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FLOATING POINT MISCELLANEOUS

INDICATORSS

Zero

Negative

STE

FORMAT?

SUMMARYS .

MODIFICATIONS?

INDICATORSS

REVIENW DRAFT
SUBJECT TO CHANGE
October, 1975

({Indicators not listed are not affected)

Set OFF

Set OFF

Store Exponent

Basic Instruction Format (See Figure 2-1).

C(E) => C(Y)O0,7

00eeeld =-> C(Y)8,17

All except DUy DL, CI, SCy SCR

None affected
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TRANSFER

“IRANSFERa INSTRUCTIONS

CALLG

FORMATS

SUMMARY S

L g

MODIFICATIONSS

INDICATORS?

NOTESS

REVIEW ORAFTY
SUBJECT TO CHANGE
October, 1975

Call (Usling PR6 and PR7) 713 (0)
Basic Instruction Format (See Figure 2-1).
If C(TPR.TRR) < C(PPR.PRR) then

C{USBR.STACK) 11 C(TPR.TRR) => C(PR7.SNR)

If C(TPR.TRR) = C(PPR.PRR) then
C(PR6.SNR) -> CIPR7.SNR)

C{TPR.TRR) => C (PR7RNR)
It C(TPR.TRR) = 0 then
C{SDH.P) -> C(PPR.P)}
otherwise 0 -> C(PPR.P)
00ceel => C(PR7.WORDNO)
D0eeel => C(PR7.BITNO)
C(TPR«TRR) => C{(PPR.PRR)
C(TPR.TSR) => C(PPR.PSR)

C(TPR.CA) => C(PPR.IC)
Al} except OU, DLy CI4 SCy SCR

None affected .

It C(TPR.TRR) > C(PPR.PRR)y an Access Violation Fault,
Outward Call, occurs and the CALLS instruction is not
executed.

If the CALL6 instruction is executed with the Processor In
Absolute Mode with bit 29 of the instruction word equal to
0 and without indirection through an ITP or ITS pair,
theneee .

vthe Appending Mode is entered for the address
_preparation of the CALL6 operand address and is
retained if the iInstruction executes successfully,
andees

the Effective Segment Number generated for the SDW

fetch Snd subsequent loacing into C(TPR.TSR) 1s equal
to C(PPR.PSR) and may be undefinad in Absolute Mode,
andeee ’

the Effective Ring Number Jloaded Into CI(TPR,TRR)
prior to the SDW fetch is egual to C(PPR.PRR) (which.
is 0 in Absofute Mode) implying that ¢the Access
Violation <checks for Outward Call and Bad OQutward
Call are jneffective and that an Access Violation,
Out of Call Brackets will occur it C(SDWeR1l) # 0.
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TRANSFER

RET
FORMATS

SUMMARY?

MODIFICATIONS?S
INDICATORS3

Parity
Mask

Not BAR
Mode

Mut tinord
h Instruction
Fault

Absolute
Mode

A1t Other
Indicators

NOTES:

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Attempted repetition with RPT, RPD, or RPL causes an
Iltliegal Procedure Fault.

Return 630 (0)

Basic Instruction Format (See Figure 2-1).

C(Y)0,17 -> C(PPR.IC)

Ctr)18,31 -> C(IR)

All except DU, DL, CI' SC, SCR

(Indicators not listed are not affected)

It C(Y)27 = 1, and the Processor {is in Absolute or
Privileged Mode, then ON3 otherwise JFF. This indicator
is not affected in the Normal or BAR modes.

Cannot be changed by the RET instruction
It C(Y)30 = 1, and the Processor is in Absolute or
Priviteged modey, then ONj otherwise J)FF. This indicator

is not atfected in Normal or BAR modes,

Cannot be changed by the RET instruction

It corresponding bit in C(Y) is 1, then ON; otherwise, OFF

The relation between C(Y)18,31 and the indicators is given
in Table 2-5.

The Tally Runout indicator reflects C(Y)25 regardiess of
nhat address modi fication is performed on the RET
instruction for tatly operations.

The RET jnstruction may be thought of as a Load Indicators
(LDI) instrucfion followed by a transfer to location
ClY)0,17.

Attempted repetition with RPT, RPDs, or RPL causes an
Illegal Procedure Faulte.
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" RTCD

FORMAT?S

SUMMARY 3

MODIFICATIONSS

INDICATORSS

NOTESS

REVIEW DRAFT

SUBJECT TO CHANGE

October,

1975

TRANSFER

Return Contro! Double 610 (0)
Basic Instruction Format (See Figure 2-%).

C{Y=-pair) 3,17 => C(PPR.PSR)

Maximum of
C(Y-pair)18,203 C(TPR.TRR)3 C(SDW.RL) =-> C(PPR.PRR)

C(Y=pair) 36453 -> C{PPR.IC)

It C(PPR.PRR) = 0 then C(SOH.P) =-> C(PPR.P)} .
otherwise 0 -> C(PPR.P) ‘

CUPPR.PRR) => C(PRN.RNR) for n = (0y 1y eees 7)
A1l except DU, DLy CI, SCy SCR

None affected

The hardware assumes that C(Y)17 = 03 Ao check is made.

1t an access violation occurs when fetching the SOW for
tocation Y, the C{PPR.PSR) and C{PPR.PRIR) are not altered.

If the RYCD instruction s executed with the Processor in
Absolute Mode mith bit 29 of the instruction word equal to
0 and without indirection through an ITP or ITS pair,
theNeoe .

the . Appending Mode 1Is entered for the address
preparation of the RICD operand address and is
retained if the instruction executes successfully,
aﬂd.. -

the Effective Segment Number generated for the SDHW
fetch and subsequent loading into C{(TPR.TSR) is equal
to C(PPR.PSR) and may be undefined in Absoiute Mode,
andee o

the Effective Ring Number 1loaded Into C(TPR.TRR)
prior to the SDW fetch is equal to C(PPR.PRR) {(which
is 0 in Absolute Mode) implying that control is
always transterred into Ring e

Attempted repetition with RPT, RPDy, or RPL causes an
Illegal Procedure Fault.
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TRANSFER

TEO

FORMATS

SUMMARYS

MODIFICATIONS:

INDICATORSS

Exponent
Overflow

NOTES?

TEU *

FORMAT:

SUMMARY$

MODIFICATIONS:

INDICATORS?:

Exponent
Underfliow

NOTES:

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Trans fer On Exponent Overflow

Basic Instruction Format (See Figure 2-1).

It Exponent Overflow indicator ON then

C(TPR.CA) =3 C(PPR.IC)

C(TPR.TSR) =-> C(PPR.PSR)

otherwlse,

no change to C{(PPR)

All except DU, DLe CIy SCy SCR

(Indicators not

Set OFF

Attempted repetition with RPT,
Itlegal Procedure Fault.

Transfer on Exponent Underflown

Basic Instruction Format (See Figure 2-1).

If Exponent Underflow indicator ON then

C{TPR.CA) => C{PPR.IC)

C(TPR.TSR)

othernise,

All except DU,

=> C(PPR.PSR)

no change to C(PPR)

DLy CI» SCy SCR

RPD,

listed are not affected)

or

(Indicators not listed are not affected)

Set OFF

Attempted repetition with RPT,
Itlegal Procedure Fault.
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™I
FORMATS

SUMMARY?3

MODIFICATIONSS
INDICATORSS

NOTES?

TMOZ
FORMAT?

~

SUMMARY?

MODIFICATIONSS
INDICATORS?

NOTESS

TNC

FORMAT?

SUMMARYS

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

TRANSFER

Trans fer on Minus €04 (0)
Basic Instruction Format (See Figure 2-1).

If Negative Indicator ON then
C(TPR.CA) =-> C{PPR.IC)
C(TPR.TSR) => C(PPR.PSR)

otherwise, no change to C(PPR)
All except DUy DLs CI,s SCy SCR
None atfeéted

Attempted repetition with RPT, RPDy, or RPL causes an
Illegal Procedure Fault.

Transfer On Minus or Zero 604 (1)
Basic Instruction Format (See Figure 2-1).

It Negative or Zero indicator ON then
C(TPR.CA) =-> C(PPR.IC)
CI(TPRaTSR) =-> C(PPR.PSR)

otherwise, no change to C{(PPR)
All except DU, DLy CIs SCy SCR
None affected

Attempted repetition with RPT, RPDs; or RPL causes an
Itlegal Procedure Faulte.

Transfer on No Carry 602 (0)

Basic Instruction Format (See Figure 2-1).

It Carry Indicator OFF then

C(TPR.CA) ~-> C(PPR.IC)
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TRANSFER

MODIFICATIONS?
INDICATORS?

NOTESS

TNZ
FORMATS

SUMMARY S

L

MODIFICATIONSS
INDICATORS?

NOTESS

TOoV
FORMAT?

SUMMARYS

MODIFICATIONSS
INDICATORS:
REVIEW DRAFT

SUBJECT TO CHANGE
October, 1975

C(TPR.TSR) => C(PPR.PSR)

otherwisey, no change to C(PPR)

All except DU, DLy CI» SCy SCR

None affected

Attempted repetition with RPT, RPDy or RPL causes
Ittegal Procedure Faulit.

Trans fer On Not Zero 601

Basic Instruction Format (See Figure 2-1).

If Zero indicator OFF then
C(TPR.CA) => CIPPR.IC)
C(TPR.TSR) =-> CIPPR.PSR)

otherwise, no change to C(PPR)

All excepty, DU, DLy CI, SCy SCR

None affected

Attempted repetition with RPT, RPDy or RPL causes
Illegal Procedure Fault.

Transfer On Overfion 617

Basic Instruction Format (See Figure 2-1).

1f Overflow indicator ON then
C{TPR«.CA) C(PPR.IC)

C(TPR«.TSR) =-> C{(PPR.PSR)

otherwise, no change to C{(PPR)

All except DU, DLy CI,s SCy SCR

(Indicators not listed are not affected)
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Overflow

NOTESS

TPL
FORMATS

SUMMARYS

MODIFICATIONSS
INDICATORSS

NOTESS
S

TPNZ
FORMATS

SUMMARY S

MODIFICATIONSS

INDICATORSS

NOTESS

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Set OFF

Attempted repetition with RPY, RPD,
l1i1tlegal Procedure Faulte

Trans fer on Plus

Basic Instruction Format (See Figure 2-1).

If Negative indicator OFF, then
C(TPR.CA} ~-> C(PPR.IC)
C(PTR.TSR) =-> C(PPR.PSR)

otherwisey, no change to C{PPR)
Atl except DU, DLy CI, SCy SCR
None affected

Attempted repetition with RPT, RPD,
Iilegal Procedure Faulte.

Transtfer on Plus and Nonzero

Basic Instruction Format (See Flgure 2-1).

or

or

RPL

RPL

It Negative and Zero indicators are OFF then

C(TPR.CA) =-> C(PPR.IC)
C{TPR.TSR) => C(PPR.PSR)

otherwise, no change to C(PPR)
Al} except DUy DLy CI» SCy SCR

None affected

Attempted repetition with RPT, RPD,
Iliegal Procedure Fault.

2-111

or

RPL

TRANSFER

causes an

605 (0)

causes an

685 (1)

causes an

AL39



TRANSFER

TRA

TRC

TRTF

FORMAT?

SUMMARYS

MODIFICATIONSS
INDICATORS?

NOTESS

FORMATS

SUNMARY?

MODIFICATIONS?
INDICATORS?

NOTES3

FORMATS

SUMMARY 3

REVIEW DRAFT
SUBJECT TO CHANGE
Dctober, 1975

Transfer Unconditionally 718 (0)
Basic Instruction Format (See Figure 2-1).

C(TPR.CA) =--> C(PPR.IC)

C(TPRL.TSR) ~=-> C{(PPR4PSR)
All except DU, DL, CI, SCy SCR
None affected

Attempted repetitlon with RPT, RPDy or RPL causes an
Itlegal Procedure Fault.

Trans fer on Carry 603 (0)
Basic Instruction Format (See Figure 2-1).

It Carry indicator ON then
C(TPR.CA) C(PPR.IC)
C(TPResTSR) -> C(PPR.PSR)

otherwise, no change to CI(PPR)
All except DUy DL, CI, SCy SCR
None affected

Attempted repetition with RPT, RPDy or RPL causes an
Illegal Procedure Fault.

Transfer on Truncation Indicator OFF 601 (1)

Basic Instruction Format (See Figure 2-1).

It Truncation Indicator OFF then
C{TPR«.CA) =-> C(PPR.IC)
C(TPRaTSR) => C(PPR.PSR)

otherwisey Nno change to C(PPR)
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TRANSFER

MODIFICATIONS? All except DU, DLy CI, SC, SCR
INDICATORS? None affected

NOTES: Attempted repetition with RPT, RPD, or RPL causes an
Illegal Procedure Faulte.

TRTN Transfer on Truncation Indicator ON 600 (1)
FORMATS Basic Instiruction Format (See Figure 2-1).
SUMMARY ¢ If Truncation Indicator ON then

C{TPR.CA) =-> C{PPR.IC)
C(TPR.TSR) =-> C(PPR.PSR)

otherwisey, Nno change to C(PPR)
MODIFICATIONSS Al§ except DU, DLy CI, SCy SCR
INDICATORSS (Indicators not listed are not affected)
Truncation Set OFF

NOTES? Attempted repetition with RPTy RPDs, or RPL causes an
Itilegal Procedure Faulte

TSPO Trans fer and Set PRO 270 (0)
TSP1 Transfer and Set PR1 ; 271 (D)
TsP2 Transfer and Set PR2 272 (0)
TSP3 Trans fer and Set PR3 - 273 (0)
TSP Trans fer and Set PR4 670 (0)
TSPS Transtfer and Set PRS . 671 (0)
TSP6 Transfer and Set PR6 672 (0)
TSP7 Trans fer and Set PR7 673 (0)

FORMAT: Basic Instruction Format (See Figure 2-1).

SUMMARY? For n = 0y 13 eees Or 7 as determined by operation code

C(PPR.PRR) => C(PRN.RNR)
C(PPR.PSR) => C(PRnN.SNR)
C(PPR.IC) +1 => C(PRn.HORDNDO)

00eee® => C{PRN.BITNO)

REVIEW DRAFT
SUBJECT TO CHANGE
October, 197% : 2-113 AL39



TRANSFER

MODIFICATIONS?

INDICATORSS

NOTES?

1SS

FORMATS

SUMMARY?S

MODIFICATIONSS

JINDICATORSS

NOTES:

TSXn

FORMAT:

SUMMARYS

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

C(TPR.CA) -> C(PPR.IC)

C{TPR.TSR) =-> C(PPR.PSR)
All except DU, DL, CI' SC, SCR
None affected

Attempted repetition with RPTs, RPD, or RPL causes an
Iilega!l Procedure Fault.

Transfer and Set Slave 715 (0)
Basic Instruction Format (See Figure 2-1).

C(TPR.CA) => C(PPR.IC)

"C(TPR.TSR) => C(PPR.PSR)

All except DU, DL, CI, SCs SCR
None affected (except as noted below)

If the TSS instruction is executed witn the Processor pot
in BAR mode, the Absolute indicator is set OFF, and the
Not BAR Mode indicator is set O0OFF to signal that
subsequent addressing is to be done in the BAR Mode. The
Base Address Register (BAR) is used in the address
preparation of the transfer, and the BAR will be used in
address preparation for all subseguent instructions until
a fault or interrupt occurse

It the TSS instruction is executed with the Not BAR Mocie
Indicator already OFF, it functions as a Transfer (TR:)
instruction and no indicators are chanjed.

Attempted repetition with RPY, RPD, or RPL causes an
It1legal Procedure Fault,

Trans fer and Set Index Register Xn 70n (D)

Basic Instruction Format (See Figure 2-1).

For N = 0y 19 eeey Or 7 as determined by operation code
C(PPR.IC) ¢ 1 =-> C(Xn)

C(TPR.CA) => C(PPR.IC)
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MODIFICATIONS?

INDICATORSS

NOTES:

TTF

FORMAT2

SUMMARY S

MODIFICATIONS:
-~

INDICATORS?

NOTESS

TN

FORMATS

SUMMARY 2

MODIFICATIONS:

INDICATORS?

NOTESS

REVIEW DRAFTY
SUBJECT TO CHANGE
October, 1975

TRANSFER

CI(TPR.TSR) =-> C{PPR.PSR)

All except DU, DL, CI, SC, SCR

None affected

Attempted repetition with RPT,
Itlegal Procedure Faulte

RPDy or RPL causes an

Transfer on Tally Runout Indicator OFF 607 (0)

Basic Instruction Format (See Figure 2-1).

If Tally Runout Indicator OFF then
C(TPR.CA) -> CB8PPR.IC)
C(TPR.FSR) -> C{PPR.PSR)

otherwise, no change to C(PPR)
All except DU, DL, CI, SCy SCR
None affected

Attempted repetition with causes ah

Iilegal Procedure Faulte

RPTs RPDy or RPL

Transfer on Tally Runout Indicator ON 606 (1)
Basic Instruction Format (See Figure 2-1).

If Tally Runout Indicator ON then
C(TPR.CA) => C{(PPR.IC)
C(TPR.TSR) =~-> C(PPR.PSR)

otherwise, no change to C(PPR)

All except DUy OLs CIy SCy SCR

None affected

Attempted repetition with RPT,
Illegal Procedure Faulte.

RPDy or RPL causes an
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TRANSFER

TZE

FORMATS

SUMMARYS

MODIFICATIONS:

INDICATORS:

NOTES?

REVIEW DREFT
SUBJECT TO CHANGE
October, 1975

Transfer On Zero 600
Basic Instruction Format (See Figure 2-1).

If Zero indicator ON then
C(TPRe.CA) -> C(PPR.IC)
C(TPR«TSR) =-> C(PPR.PSR)

otherwise, no change to C(PPR)
At} except DU, DLs CI, SCy SCR
None affected

Attempted repetition with RPT, RPDy or RPL causes
Iliegal Procedure Faulte
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POINTER REGISTER DATA MOVEMENT LOAD

“POINYER™REGISYERA_INSTRUCTIQNS

“Pointer~Register Data~Movement Loads

EASPD Effective Address to Segment Number ot PRO 311 (0)
EASP1 Effective Address to Segment Number of PR1 310 (1)
EASP2 Eftective Address to Segment Number of PR2 313 (0)
EASP3 Etfective Address to Segment Number of PR3 12 (1
EASP4 Eftective Addréss to Segment Number of PRu4 331 (0)
EASPS Effective Address to Segment Number of PRS 330 (1)
EASPG Eftective Address to Segment Number of PR6 -333 (o)
E£EASP7 Effective Address to Segment Number of PR?7 332 (1)

FORMATS Basic Instruction Format (See Figure 2-1).

SUMMARY S For n = 0y 19 eeey Or 7 as determined by operation code

C{TPR.CA) => C(PRn.SNR)
MODIFICATIONSS All except DUy DL, CI, SC, SCR
INDICATORSS Nohe affected
*NOTES: Attempted execution in BAR Mode causes an Il legal

Procedure Faulte.

Attempted repetition with RPT, RPDy or RPL causes an
Illegal Procedure Fault.

EAWPD gffective Address to HWord/Bit Number of PRD 310 (0)
EAWPL Effective Address to Word/B8it Number of PR1 311 (1)
EAWP2 Effective Address to Word/Bit Number of PR2 32 M
EAWP3 Effective Address %o Word/Bit Number of PR3 313 (1
EANPL Effective Address to Word/Bit Number of PRL 330 (0)
EANWPS Effective Address to Word/Bit Number of PRS 331 (1)
EAWPS Effective Address to Word/Bit Number of PR6 . 332 (0)
EANWPT Effective Address to Hord/Bit Number of PR7 333 (1)

FORMATS Basic Instruction Format (See Figure 2-1).

SUMMARY S For n = 0y 19 eeey Or 7 as determined oy operation code

C(TPR.CA) => C(PRN.WORDNO)
C(TPR.TBR) /7 9 => C(Prn.CHAR)

C(TPR.TBR) moduio 9 -> C{PRnN.BITNO)
MODIFICATIONS? A1l except DUy DLy CI, SC,s SCR
REVIEW DRAFY

SUBJECT TO CHANGE ’
October, 1975 2-117 AL3S



POINTER REGISTER DATA MOVEMENT LOAD

INDICATORS? None affected

NOTESS Attempted execution in BAR Mode causes an I11egal
: Procedure Fault.

Attempted repetition with RPT, RPD, or RPL causes an
Iilegal Procedure Faulte

EPBPO Effective Pointer at Base to PRO 350 (1)

EPBPL Eftfective Pointer at Base to PR1 351 (0)
EPBP2 Effective Pointer at Base to PR2 352 (1)
EPBP3 Etfective Pointer at Base to PR3 353 (0)
EPBP4 Ettective Pointer at Base to PRG 370 (1)
EPBPS Ettective Pointer at Base to PRS 71 (0)
EPBPS6 Effective Pointer at Base to PR6 372 (1)
EPBP7 Effective Pointer at Base to PR? 373 (0)

FORMAT? Basic Instruction Format (See Figure 2-1).

SUMMARY 3 For n = 0y 1y eeey Or 7 as determined 3y operation code

C(TPR.TRR) => C(PRn.RNR)
C(TPR«TSR) => C(PRnN.SNR)
00eeeld => C{Prn. HWORDNO)
00 -> C{Prn.CHAR)

0000 -> C{PRN.BITNO)
HODIFICA*IONS: A1l except DU, DLy CI, SCy SCR
INDICATORS: None affected
NOTESS Attempted execution in BAR Mode causes an Itlegal

Procedure Faulte

Attempted repetition with RPT, RPD, or RPL causes an
Itlegal Procedure Faulte.

EPPO Effective Pointer to PRD 350 (0)
EPP1 Eftfective Pointer to PR1 351 (1)
EPP2 Effective Pointer to PR2 352 (D)
EPP3 Effective Pointer to PR3 353 (1)
EPPL Etfective Pointer to PRY 378 (0)
EPPS Etfective Pointer to PRS 371 (1)
EPP6 Effective Pointer to PR6 372 (D)
EPP?7 Effective Pointer to PR7 373 (1)
FORMAT: Basic Instruction Format {(See Figure 2-1).

REVIEW DRAFT
SUBJECT TO CHANGE
Cctober, 1975 2-1138 AL39



SUMMARY?

MODIFICATIONS?

INDICATORS:

NOTES?

LPRI

~FORMATS

SUMMARYS

MODIFICATIONSS

INDICATORSS

NOTES:

REVIEW DRAFT

SUBJECT TO CHANGE

October,

1975

POINTER REGISTER DATA MOVEMENT LOAD

For n = 0y 1y eeey Or 7 as determined by operation code
C(TPR.TRR) => C(PRN.RNR)
C{TPR.TSR) => C(PRN.SNR)
C(TPR.CA} => C(PRn.WORDNO)
C(TPR.TBR) 7/ 9 => C(PRn.CHAR)

C(TPR.TBR) modulio 9 -> C(PRN.BITNO)
All except DUy DL, CI,s SCy SCR
None affected
Attempted execution in BAR Mode causes an Illegal

Procedure Faulte.

Attempted repetition with RPTe RPDy, or RPL causes an
Illegal Procedure Faulte

Load Pointer Registers from ITS Pairs 173 (0)
Basic Instruction Format (See Figure 2-1).

For n = 0 1’ 'YXX] 7

Maximum of .
C(Y+2n~-pair) 18,203 C(SDW.RI); C(TPR,TRR) => C(PRn.RNR)

C(Y+2n-pair) 3,17 -> C(PRn.SNR)
ClY+2n-pair) 36453 -> C(PRn.WORDNO)
CAY+2n=-pair)57+62 /7 9 ~> C(Prn.CHAR)

C(Y+2n-pair)57,62 modulo 9 ->» C(PRN.BITNO)
A1)l except DUy DLy CIs SCy SCR

None Affected

Starting at location Y, the contents of eight word pairs
(in ITS pair format) replace the contents of Pointer
Registers 0 through 7 as shonWwn. The hardware assumes that
Yi4t4,17 = 0000 and addressing is incremnented accordingly$
no check is madee.

Since C(TPR.TRR) and C(SDW.R1) are b5th equal to zero in

Absolute mode, C(Y+2n-p3ir)18,20 are Isaded into PRN<RNR
in Absolute mode.
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POINTER REGISTER DATA MOVEMENT LOAD

LPRPN

FORMATS

SUMMARYS

-

MODIFICATIONSS

INDICATORS?

NOTESS

REVIEW DRAFT

SUBJECT TO CHANGE

October,

1975

Attempted exécutlon in BAR Mode causes an Illegal
Procedure Fault,

Attempted repetition with RPY, RPDO, or RPL causes an
Iflegal Procedure Faulte.

Load PRn Packed : 76n (0)
Basic Instruction Format (See Figure 2-1).

For n =0y Ly eeey Or 7 as defermined oy operation code
C{TPReTRR) => C(PRNeRNR)
If C(Y)0,2 # 11, then
CEY)0,5 /7 9 -> C(PRn.CHAR)
C(Y)0,5 modulo 9 =-> C(PRn.BITNO);
othermise, generate Command Fault

It C(Y)6417 = 11.ee1y then 111 -> C{PRN.SNR)D,2
otherwise, 000 -> C(PRN.SNR)0,2

C(Y)64917 -> C(PRNeSNR) 3,14

C(Y)18,35 -> C(PRn.WORDNO)
All except DU, OLy CI, SCy, SCR
None affected

Binary *1"s in C(Y)0,2 correspond to an illegal BITNO,
that is, a bit position beyond the extent of C(Y).
Detection of these bits causes a Commaad Faulte.

Attempted execution in BAR Mode causes an I1legal
Procedure Fault.

Attempted repetition with RPT, RPDy or RPL causes an
Iliegal Procedure Faulte
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POINTER

“Pointer-Realster Data~Movement Stored

SPBPO
SPBP1
spapP2
SPBP3
SPBP&4
SPBPS
SPBP6
SPBP7

FORMATS

SUMMARYS

"MODIFICATIONS?

INDICATORS?

NOTESS

SPRI

FORMATS

SUMMARY 3

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Store Segment Base Pointer of PRO 250
Store Segment Base Pointer of PR1 251
Store Segment Base Pointer of PR2 252
Store Segment Base Pointer of PR3 253
Store Segment Base Pointer of PR& 650
Store Segment Base Pointer of PRS 651
Store Segment Base Pointer of PR6 652
Store Segment Base Pointer of PR7 653
Basic Instruction Format (See Figure 2-1).

For N = 0y 19 eeey Or 7 as determined oy operation cod

C{PRN.SNR) => ClY-pair)3,17

C(PRN.RNR) => C(Y-pair)18,20
000 =-> C(Y-pair)0,2

00eeel => ClY-pair)21,29

43 (octal) =-> C(Y-pair)30,35

00eeeld => C(Y=pair)36,71

All except DU, DL, CI, SCy, SCR

None affected

The hardware assumes Y bjit 17 =

Attempted

execution in BAR Mode causes
Procedure Fault. -
Attempted repetition with RPT, RPD,s

Ittegal Procedure Fault,

Store Pointer Registers as ITS Pairs

Basic Instruction Format (See fFigure 2-1).

For n = 0y 1y eeee 7

000 => C(Y+2n~-pair)l,2
C(PRN.SNR) =-> C(Y+2n=pair) 3,17
C(PRN.RNR) => C(Y+2n-pair)18,20

00eeed =-> C(Y+2n~-pair)21,29

2-121
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POINTER REGISTER DATA MOVEMENT STORE

MODIFICATIONS?S

INDICATORS?

NOTESS

SPRIY
SPRI1
SPRI2
SPRI3
SPRIG
SPRIS
SPRI®
SPRI7

FORMATS

SUMMARY 3

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

43 {octal) -> C(Y+2n=-pair) 30,35

C(PRN.HORDNDO) -> C(Y+2n-pair) 36,53

000 -> CtY+2n-pair)54,56

9 * C(PRN.CHAR) ¢+ C(PRN.BITNO) =-> C(Y+2n-pair)S57,62

00eceel =-> CE{Y+2n~-pairl)63,71
All except DUy, DL, CI, SC» SCR
None .af fected

Starting at focation Y, the contents of Pointer Registers
8 through 7 replace the contents of eight word pairs (in
ITS pair tormat)e. The hardware assumes Y bits 14 to 17 =
0000 and addressing is incremented accordingly$ no check
is made.

Attemped execut ion in BAR Mode causes an Illegal Procedure
Faulte

Attempted repetition with RPT, RPDs; or RPL causes an
Iilegal Procedure Faulte.

Store PRO as ITS Pair 250 (0)
Store PR1 as ITS Pair 251 (1)
Store PR2 as ITS Pair 252 (0)
Store PR3 as ITS Pair 253 (1)
Store PRL as ITS Pair 650 (0)
Store PRS as ITS Pair 651 (1)
Store PR6 as ITS Pair 652 (0)
Store PR7 as ITS Pair 653 (1)

Basic Instruction Format (See Figure 2-1).

For n = 0y 1y eeey Or 7 3s determined Dy operation code
000 -> C(Y-pair)d,2
CC(PRN.SNR) =-> C(Y=-pair)3,17
C(PRN.RNR) => C(Y-pair)18,20

00ceel ~-> C(Y—pair)21929

43 (octal) -> C(Y-pair)30,35
C{PRN<WORDND) => C(Y-pair) 36,53
000 -> C{Y-pair) 54,56

9 * C{(PRN.CHAR) + C(PRN.BITNO} => C(Y-pair})57,62
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MODIFICATIONS?
INDICATORSS

NOTES:

SPRPNn
FORMATS

SUMMARY?:

MODIFICATIONS?
INDICATORS:

NOTES?

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

POINTER REGISTER DATA MOVEMENTY STORE

B0eaeel => C(Y=-pair)63,714
Al exceof DU, DL' CI’ SC. SCR
Nohe affected

The hardware assumes Y bit 17 = 03 no check is made.

Attempted execution in BAR Mode causes an Illegal
Procedure Fault.

Attempted repetition with RPT, RPUO, or RPL causes an
Iltegal Procedure Fault.

Store PRn Packed Sen (0)
Basic Instruction Format (See Figure 2-1).

For n = u; 19 eeey Oor 7 as determined oy operation code
9 * C(PRn.CHAR) + CIPRN.BITNO) => C(Y)0,5
C(PRNSNR) 3514 => C(Y)6,417
C(PRN.WORDNO) => C(Y)}18,35

All eXCCD" DU, DL, Cl, SC, SCR
None atfected

It C(PRN.SNR)D,2 are nonzero, and C{PRN<SNR) # 1l.cely
then a Store Fault, Illegal Pointer, will occur and C(Y)
will not be changed. .

Attempted execution In BAR Mode causes an Iilegal
Procedure Faulte.

Attempted repetition with RPT, RPD, or RPL causes an
I1tegal Procedure Fault,
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POINTER REGISTER ADDRESS ARITHMETIC

“Pointer”Register Address Acjithmetica

ADWPQ Add to Word Register of PRO 050 (0)
ADHP1 Add to Word Register of PR1 051 (0)
ADWP2 Add to Hord Register of PR2 052 (0)
ADWP3 Add to Word Register of PR3 053 (0)
ADWPL Add to Word Register of PR& 150 (0)
ADWPS . Add to Word Register of PRS 151 (0)
ADWPB Add to Word Register of PR6 152 (0)
ADWP?7 Add to Word Register of PR7 153 (0)

FORMATS Basic Instruction Format (See Figure 2-1).

SUMMARY S "For n = 0y 1y eeey Or 7 as determined d>y operation code

C(Y)0y17 + CI(PRN<HORDNO) => C(PRN.WIRDNO)

00 -> C(PRn.CHAR)

0008 -> C{PRN.BITNO)

MODIFICATIONS? All except DLy CI, SC, SCR

INDICATORS: None affected

-

NOTESS Attempted execution
Procedure Faulte.

Attempted repetition
Itiegal Procedure Faulte

REVIEW DRAFTY
SUBJECT T0 CHANGE
October, 197% 2-124
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POINTER RESISTER MISCELLANEOUS

“Pointec”Realstec Miscellaneousa

EPAQ

FORMATS

SUMMARY:

MODIFICATIONS?

INDICATORS?

Zero

NOTES3

REVIEW DRAFT

SUBJECT TO CHANGE

October,

1975

Effective Pointer to AQ Regjister 213 (0)
8asic Instruction Format (See Figure 2-1),

00...0 -> C{AQ) 0,2
C(TPR.TSR) => C(AQ) 3,17
00..e0 -> C(AQ) 18,32
CITPR.TRR) => C(AQ) 33,35
C(TPR.CA) => C(AQ)36453
00eceeDd => C(AQ) S54y65

C(TPR.TBR) => C(AQ)66,71

All except DU, DLy CI, SCs SCR

({Indicators not listed are not affected)

If C(AQ) = D, then ONj3 otherwise OFF

Attempted execution in BAR Mode causes an Ittegal

Procedure Fault.

Attempted repetition with RPT, RPD, or RPL causes an
Illegal Procedure Fault,
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CALENDAR CLOCK

~MISCELLANEQOUS_INSTRUCIIONS

“Calendac”Clockad

RCCL

FORMAT?2

SUMMARY?S

MODIFICATIONS?

INDICATORSS

NOTES?

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Read Calendar Clock ' 633 (0)
Basic Instruction Format (See Figure 2-1).

00ees0 -> C(AQ) 0,19

C(Calendar Clock) =-> C(AQ)20,71
AJl except DUy DLy CIys SCs SCR
None affected

C(TPR.CA)D,2 sSpecify which Processor port (i.e.y which
System Controller) is to be useds The contents of the
cliock in the designated System Controller replace the
contents of the AQ-register as Showne

Attempted execution in BAR Mode <causes an Iflegal

‘Procedure Fault.

Attempted repetition with PRT, RPDy or RPL causes an
Iilegal Procedure Fault.
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FORMAT?2

SUMMARY S

MCDIFICATIONS:

INDICATORSS

NOTESS

REVIEW DRAFT
SUBJECT TO CHANGE
Octo er, 1975

DERAIL

Derail . 002 (0)

Basic Instruction Format (See Figure 2-1).

Causes a fault which fetches and executes, In Absolute
Modes the instruction pair at main store location
Ctit(octal)e The value of C is obtained from the FAULT
VECTOR switches on the Processor Configuration Panel.

All, but none aftect instruction execution

None affected

Except for the different constant used for fetching the
instruction pair from main store, the DRL instruction is
identical to the Master Mode Entry (MMZ) insftructions

Attempted repetition with RPT, RPDy or RPL causes an
Itlegal Procedure Faulte
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EXECUTE

“Exequted

XEC

FORMATS

SUMMARY 3

MODIFICATIONS?

INDICATORS?

NOTES:

REVIEW DRAFT
SUBJUECT TO CHANGE
October, 1975

Execute 716 (0)
Basic Instruction Format (See Figure 2-1).,

Fetch and exectue the instruction in C(Y)

Alt{ except DU, DL, CI, SC,y SCR

None affected

The XEC instruction jitself does hot affect ény indicatore.
Howevery, the execution of,the instruction from C(Y) may
attect indicafqrs.

If the execution of the instruction from C(Y) modifies
C(PPR.IC)y then a transfer of control occurs} otherwise,
the next instruction to be executed is fetched from
C(PPR.IC)+1.

To execute a Repeat Doubte (RPD) instruction, the XEC
instruction must be in an odd focation. The instruction
pair repeated is that instruction 2air at C(PRR.IC)+1,
that is, the instruction pair immediately following the
XEC instructione C(PPR.,IC) s adjusted during the
execution of the repeated instruction pair so that the
next instruction fetched for execution is from the first
word following the repeated instruction paire

EIS Multiword instructions may be executed but the
required Data Descriptors must be Jlocated immediately
after the XEC instruction, that is, starting at C(PRR.IC)
+ 1. C{PRR.IC) is adjusted during execution of the EIS
Multiword instruction so that the next instruction fetched
for execution is from the first word following the EIS
Data Descriptors.

Attempted repetition with RPT, RPDs, or RPL causes an
Iilegal Procedure Fault,.
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XED

FORMATS

SUMMARY?S

MODIFICATIONSS

INDICATORS?

NOTESs:

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

EXECUTE

Execute Double 717 (0)
Basic Instruction Format (See Figure 2-1).

Fetch and execute the instruction pair at ClY=-pair)

‘A1l except DUs DL, CI, SCo SCR

None atfected

The XED instruction jtself does not atfect any indicator.
However, the execution of the instruction pair froa
C(Y-pair) may atfect Indicators.

The even instruction from C{Y-pair) must not at ter
ClY-pair)i3be7ly, and must not be another XED instructione.

If the execution of the instruction pair from C(Y-pair)
alters CI(PPR.IC), then a transfer of control occurs}
otherwise, the next instruction to be executed is fetcned
from C(PPR.IC)+1i. If the even instruction from C(Y-pair)
atters C(PPR.IC)y then ¢the transfer of control is
effective immediately and the o0dd instruction is not
executed.

To execute an instruction pair haviny) a Repeat Double
(RPD) instruction as the odd instruction, the XED must be
located 3t an odd addresses The Instruction pair repeated
is that instruction pair at C(PRR.IZ) # 1, that is, the
instruction pair immediately following the XED
instructione. C(PPR.IC) is ad)usted during the execution
of the repeated instruction pair so the the next
instruction fetched for execution is from the first word
following the repeated instruction pai=~.

An attempt to execute an EIS Multiword instruction wilil
cause an Iltlegal Procedure Faulte.

Attempted repetition with RPTy, RPDy, or RPL causes an
ifleal Procedure Faulte.
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MASTER MODE ENTRY

“Master”HodeZEntryad
MME
FORMATS

SUMMARY?

MODIFICATIONS:
INDICATORSS

NOTES:

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Master Mode Entry 001 (D)
Basic Instruction Format (See Figure 2-1).

Causes a fault that fetches and executesy, in Absolute
Mode, the instruction pair at main store location
Ct4{octal)e The value of C is obtained from the FAULT
VECTOR switches on the Processor Configuration Panel.

All, but none affect instruction execution
None affected

Execution of the MME instruction implies fhe following
conditionss

During the execution of the MME instruction and the
two instructions fetched, the Processor is
temporarily in Absolute Mode indedsendent of the value
0t the Absolute Mode jndicator. The Processor stays
in Absolute Mode if the Absolute Mode indicator is ON
after the execution of the instructions.

The instruction at C¢4 must not alter the contents of
main store location C+5, and must not be an XED
instruction.

If the contents of the instruction counter (PPR.IC)
are changed during execution of the instruction pair
at C+4y the next instruction is fetched from the
modified C(PRR.IC); otherwise, the next instruction
is fetched from C(PPR.IC)#l.

If the instruction at C+¢&4 alters C(PPR.IC)y then this
transfer of control is effective immediately, and the
instruction at C+#5 is not executed,

Attempted repetition with RPT, RPD, or RPL causes an
Illegal Procedure Fault.
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MME2
FORMNATS

SUMMARY S

MODIFICATIONS?
INDICATORS?

NOTESs

MME3
FORMATS

SUMHARY?

MODIFICATIONS?
INDICATORS?

NOTESS

REVIEW DRAFT
SUBJECT TO CHANGE
Dctober, 1975

MASTER MODE ENTRY

Master Mode Entry 2 004u (D)
Basic Instruction Format (See Figure 2-1).

Causes a fault that fetches and executes, In Absclute
Mode, the instruction pair at main store location
C+52(octal)e The value of C is obtained from the FAULT
VECTOR switches on the Processor Configuration Panel.

Ally, but none affect instruction execution

None affected

Attempted execution in BAR mode causes ‘ an Iltegal
Procedures, Illegal Opcode Fault.

Except for the different constant used for fefching the
instruction pair from main store, the MME2 instruction |is

identical to the Master Mode Entry {(MMI) instruction.

Attempted repetition with RPT, RPD, or RPL causes an
lllegal procedure Faulte

Master Mode Entry 3 go0s (0)
Basic Insftruction Format (See Figure 2-1}.

Causes a fauit that fetches and executes, in Absolute
Mode, the instruction pair at main store flocation
C+54(octal)s The value ot C is obtained from the FAULT
VECTOR switches on the Processor Configuration Panel.

Ally but none affect instruction execution

None affectéd

Attempted execution in BAR mode causes an Iilegal
Procedure,; Illegal Opcode Fault.

Except for ¢the ditferent constant used for fetching the
instruction pair from main store, the MME3 instruction is
identical to the Master Mode Entry {(MME) instruction.

Attempted repetition with RPT, RPD, or RPL causes an
Illegal Procedure Faulte
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MASTER MOQOE ENTRY

MME4
FORMATS

SUMMARY3

MODIFICATIONS?
INDICATORSS

NOTESS

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Master Mode Entry & 007 (0)

Basic Instruction Format (See Figure 2-1).

Causes a fault that fetches and executes, in Absolute
Mode, the instruction pair at main store 1location
C¢56(octal)es The value of C is obtained from the FAULT
VECTOR switches on the Processor Configuration Panel.

All, but none affect Instructlon execution

None affected

Attempted. execution in BAR mode causes an Itlegal
Procedure, 1Il1ilegal Opcode Fault.

Except for the different constant used for fetching the
instruction pair from main store, the MME4 instruction |is

identcal to the Master Mode Entry {(MME) instruction.

Attempted repetition with RPT, RPDy or RPL causes an
Illegal Procedure Fault.
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“No~Qperationa

NOP

FORMAT:

SUMMARY S

MODIFICATIONS?

INDICATORS:

NOTES?

PULS1

FORMATS

SUMMNARYS

MODIFICATIONSS

INDICATORS?

NOTES:

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

NO OPERATION

No Operation 011 (0)
Basic Instruction Format (See Figure 2-1).

No operation takes place

ALl

None affected (except as noted below)

No operation takes place but address preparation is
performed according to the specified modifiery, it anye 1If
modi fication other than DU or DL is used, the effective
addresses generated may cause Store Fauslts.

The use of Indirect and Tally modifiers causes chances |in
the address and tally fijelds of the referenced Indirect

Words and the Tally Runout indicator may be set ON as a
resulte. Lo

Attempted repetition with RPTy RPD, or RPL causes an
Itlegal Procedure Faulte

Pulse One 012 (0)
Basic Instruction Format (éee Figure 2-1).

No operation takes place

Al

None atftfected (except as noted below)

The PULS1 instruction is identical to the No Operatijon
{NCP) instruction except that it causes certain unique
synchronizing signals to appear in the Processor logic
circuitry.

Attempted repetition with RPTy,. RPDy or RPL causes an
Iltegal Procedure Faulte.
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NO OPERATION

PULS2
FORMATS
SUMMARYS
MODIFICATIONS®
INDICATORSS

NOTESS

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Pulse Two 013 (0)
Basic Instruction Format (See Figure 2-1).

No operation takes place

Ali

None affected {except as noted below)

The PULS2 Instruction js identical to ¢the No Operation
(NOP) instruction except that It causes certain unique
synchronizing signals to appear in tne Processor Ilogic
circuitrys

Attempted repetition with RPT, RPD, or RPL causes an
Illegal P(ocedure Faulte.
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REPEAT

“Repeata
RPD Repéat Double 560 (0)
FORMATS
0 00011 11 22223 3
1] 7.8.9. 0 1 7.8 . 6 7.8 .90 5
H LI T O 1 [ I T T ]
H TALLY 1A13iCt Term. Cond. ¢ (560)8 toit110¢ DELTA ]
i O 1 ) O S i
81111 7 9111 6
Figure 2-3 Repeat Double (RPD) Instruction Word Format
SUMMARYS Execute the pair of instructions at C(PPR.IC)+1 either a
specified number ot times or until a ssdecified terminatjon
condition (s met.
MODIFICATIONS? None
INDICATORS? (Indicators not tisted are not affected)
Tally If C(X0)0s7 = 0 at termination, then ON3 otherwise, OFF
® Runout
All other None affected. However, the execution of the repeated
Indicators instructions may affect indicatorse.
NOTES: The RPD instruction must be stored in an odd main store

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

location except when accessed via the XEC or XED
instructionsy in which case the XEC or XED instruction
must jitself be in an odd main store location.

Both repeated instructions must use R or RI modifiers and
only Xiy X29 eeey X7 are permitted. For the purposes of
this description, the even repeated instruction shall use
X-even and the odd repeated instruction shall use. X-odde.
X-even and X-odd may be the same register,

it C =1, then C(RPD instruction word)D,17 -> C(XD)}
otherwlse, C(X0) unchanged prior to execution.

The termination condition and tally fields of C(x0)

control the repetition of the instruction paire An
initial tally of zero is interpreted as 256.

The repetition cycle consists of the following Steps?
Ae Execute the pair of repeated inst~uctlons

be C(X0)0ys7 - 1 =-> C(XD)0,7
Modify C(X-even) and C(X-odd) as described belowe.

Ce If C(X0)0,7 = 0,4 then set Tally Runout indicator ON
and terminate,
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REPEAT

REVIEW ORAFY
SUBJECT TO CHANGE
October, 1975

de It a terminate condition has been met, then set Tally
Runout indicator OFF and terminate.

e. Go to step a.

It a Processor Fault occurs during the exection of the
instruction pair, the repetition loop is terminated and
control passes to the Fault Trap accorcing to the
conditions for the Processor Fault., C(X0), C(X-even), and
C(X-odd) are not updated for the repetition cycle in which
the fault occurse. Note .  in oparticular that cer tain
Processor Faults occurring during execution of the even
instruction preclude the execution of the odd instruction
for the faulting repetition cycle,

EIS Multiword instructions cannot be ~epeated. All other
instructions may be repeated except as noted for
individual instructions or those that e.e

Explicitly alter C(XD)

The effective address,y Y, of the operand (in the case of R
moditication) or indirect word (in the case of RI
moditfication) is determined as followss

For the tirst execution of the repeated instruction pair

CI{C(PPR.IC)#1) 0,17 ¢+ C(X-even) =-> Y3 VY-even ->
CtX-even)

C(C(PPRsICY#2) 0,417 ¢ C(X-0dd) =-» Y=-0dd} Y-odd =>
C{X-odd)

For all successive executions of the ~epeated instruction
palr‘ XX

it C(x0)8 = 1, then C{(X-even) + Delta =-> Y-even,
Y-even => C{X-even); otherwnise, C(X-even) -> Y-even

it C(Xx0)9 = 14 then C(X-odd) + Delta -> Y-oddy Y-odd
-> C{X-0dd); otherwise, C{X-0dd) =-> Y~odd

C(X0)8,9 correspond to Control Bits A and B, respectively,
of the RPD instruction.

In the case of RI modification, only one indirect
reference is made per repeated executions The tag tftield
of the indirect word 1is not interpreted, The indirect
word is treated as though it had R modification with R =
Ne

The bit configuration in C(X0)11,17 defines the conditions

for which the repetition 1loop is terminated. The
terminate conditions are examined at the completion of
execution of the odd instruction. It more than one
condition is specified, the repeat terminates if any of
the specified conditions are met,

Bit 17 =0 Ignore all overtflows. Do not set Overflow
) Indicatori inhibit Overfliow Fault.
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REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Bit

Bit
Bit
Bit
Bit
Bit

Bit

REPEAT

17 = ¢ If Overfiow Mask indicator is ONy then set
Overflow indicator and terminates
otherwise, cause an Overflow Faulte

16 = 1 Terminate it Carry indlicator OFF.

15 = 1 Terminate if Carry indicator ON.

14 = 1 Terminate it Negative indicator OFF.

13 =1 Terminate it Negatjive indicator ONe.

12 = 1 Terminate it Zero indicator OFF,

11 =1 Terminate it Zero indicator ONe.

At the time of terminationt

Ci{X0)0,7 contain the Tally Resijdue; ¢that 1is, the
number of repeats remaining wuntil a Tally Runout
would have occurred.

It the RPD instructlon is interrupted (by any fault)
before termination, ¢the Tally Runout indicator is
OFF«

C(X-even) and C(X-o0dd) contain the effective
addresses of the next operands or indirect words that
noulid have been used had the repetition loop not
terminated.

Attempted repetition with RPT, RPD, or RPL causes an
Iltegal Procedure Faulte.
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REPEAT

RPL Repeat Link . S00 (0)
FORMATS
0 0 011 11 22223 3
] 7 9.0 1 7.3 578990 5
] H 11 H I I I | 1
3 TALLY 10 0iC! Terme Cond. ! (500)8 10:4t0:0 0 0 0 0 01
H 1 1.1 H 1 4.1 3 1
8 211 7 9111 6
Figure 2-10 Repeat Link (RPL) Instruction Word Format
SUMMARY S Execute the instruction at C{(PPR.IC)+1 either a specified
number of times or until a specified termination condition
is met.
MODIFICATIONSS None
INDICATORS® {Indicators not listed are not affected)
Tally If C(X0)0s7 = 0 or 1link address C(Y) = 0 at termination,
- Runou?t then ON; otherwise OFF
All other None affected. However, the execution of the repeated

Indicators

NOTES?:

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

instruction may atfect indicatorse.

The repeated instruction must use an R modifier and only
X9y X299 eaey X7 are permitted, For the purposes of this
description, the repeated instruction shail uyse Xne.

It C =1, then C(CI{RPL instruction word)0,17 -> C(X0)3
othernise, C(X0) unchanged prior to executione

The termination concition and tally fielids of C(X0)
control the repetition ot the instruction, An initial
tally of zero is interpreted as 256.

The repetition cycle consists of the following stepss

£ Execute the repeated instruction

be C(X0)047 = 1 => C(X0)0,7
Modify C(Xn) as described belowe

Ce If C(X0)0,7 = 0 or C(Y)De17 = 0, then set Tally
Runout indicator ON and terminate.

de It 3 termninate condition has been met, then set Tally
Runout indicator OFF and terminatee.

Qe Go to step ae
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REPEAT

It a Processor Ffault occurs during the exection of the
instruction, the repetition tonp 1S terminated and control
passes to the Fault Trap accerding to the conditions for
the Processor fFault, CX3) and C(Xn) are not updated for
fhe repetition cycie in which the fault occurs.

EIS Multiwerd instructions cannot be repeated. All other
instructions may be repeated exzept as noted for
individual instructions or those that ...

Explicitly alter C(XD)
Explicitly alter the tink address, C(Y)0,17

The effective addresss Y, of the operand is determined as
totlons?

For the first execution of the repeated instruction ecee
C(C(PPR.IC)*+1)D,y17 + C(Xn) => Y5 ¥ => C(Xn)

For all successive executions of the repeated instruction

ClXn) =-> Y
if C(Y)0,17 # 0, then C(Y)0,17 => Ci(Xn)3 otherwise,
no change to C{(Xn)

C{Y)0,17 is known as the link address and is the effective
address of the next entry in a threaded list of operands
to be referenced by the repeated instructione.

The operand data is formed as
(00.0.0)0,17 !} C{Y)18,4p

where p is 35 for singte precision operands and 71 for
double precision operandse

The bit configuration in Ci{X0)11,17 and the link address,
C(Y)0,17, define the conditions for which the repetition
loop is terminateds. The terminate conditions are examined
at the completion of execution of the instruction. It
more than one condition is specified, the repeat
terminates if any of the specified conditions are -met.

C(Y)0,17 = § Set Tally Runout indicator ON and terminate,

Bit 17 =0 Ignore alt overflonws. Do not set Overflow
Indicator; inhibit Overtlow Fault,

8it 17 =1 If Overtiow Mask indicator is ONy then set
Overflom indicator and terminate)
otherwise, cause an Overflow Fault,.

Bit 16 = 1 Terminate if Carry indicator OFF.

Bit 15 =1 Terminate it Carry indicator ON.

Bit 14 = 1 Terminate it Negative indicator OFF.
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October,
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8itr 13

Bit 12

=1 Terminate if Negative indicator ON.
=1 Terminate if Zero indicator OFFe.
Bit 11 = 1 Terminate it Zero indicator ON.

At the time of terminationt

C(X0)047 contain the Tally Residue; that is, the
number of repeats remaining wunti! a Tally Runout
would have occurrede.

It the RPL instruction is interrupted {(by any fault)

betore termination, the Tally Runout indicator is

OFF.

C{Xn) contain the last tink address, that is, the
eftective 23ddress of ¢the 1ist word containing the
last operand data and the pext link address.

Attempted repetition with RPT, RPDy, or RPL causes an
Illegal Procedure Faulte i
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REPEAT

RPT Repeat 520 (0)
FORMATS
0 00011 11 22223 3
1] 7.8.9.0.1 7.8 6.7 8.9 0 5
H ! L ] 1111 H
1 TALLY 10 0iC! Term. Conde. ! (52018 1011101 DELTA 1
1 H 13 i 1 1. 3.1 1
8 211 7 9 111 6
Figure 2-11 Repeat (RPT) Instruction Word Format
SUMMARYS: Execute the instruction at C(PPR.IC)+1 either a specified
number of times or until a specified termination condition
is met,
MODIFICATIONS? None
INDICATORSS (Indicators not listed are not atfected)
Tally If C(X8)0,7 = D at termination, then ON3 otherwise, OFF
s Runout
All other None aftected. However, the execution of the repeated
Indicators instruction may affect indicators.
NOTES: The repeated instruction must use an R or RI modifier and

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

only X1, X2y eeey X7 are permittede For the purposes of
this description, the repeated instruction shall use Xn.

1t C =1, then C(RPT instruction word)0,17 -> CI(X0)}
othernise, C{X0) unchanged prior to exescutions

The termination condition and tally fieilds of C(XD)
control the repetition of the instruction paire An
initial tally of zero is interpreted as 256,

The repetition cycle consists of the following Stepss

ae Execute the repeated instruction

be C(X0)0,7 - 1 -> C{X0)0,7 -
Modify C(Xn) as described belowu

Ce It C(X0)0,7 = 0, then set Tally Runout indicator ON
and terminate

de It a terminate condition has been met, then set Tally
Runout indicator OFF and terminate

e. Go to step a
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It a Processor Fault occurs during the exection ot the
instruction, the repetition Joop is terminated and control
passes to the Fault Trap according to the conditions for
the , Processor Faulte C(X0) and C(Xn) are not updated for
the repetition cycle In which the fault occurse.

EIS Muttiword instructions cannot be repeated. All other
instructions may be repeated ex:zept as noted for
individuatl instructions or those that ...

Explicitly alter C(XO0)
Explicitly alter C(PPR.,IC)¢2

The effective address, Yy 0f the operand (in the case ot R
modification) or indirect word (in the case of RI
moditication) is determined as follows?

For the first execution of the repeated instruction see
C(C(PPR.IC)+1)0,17 ¢ CU(Xn) => Y3 Y -> C{Xn)

For all successive executions ot the repeated instruction

if C(X0)8 = 14 then C(Xn) + Delta => Yy Y => C(Xn)}
otherwise, C(Xn) => Y

Ci{xpn)s corresponds to Control Bit A of ¢the RPD
instruction.

In the case of RI modificatlons, only one indirect
reference 1is made per repeated execution. The tag tield
of the indirect word is not interpreted. The indirect
word is ftreated as though it had R modification with R =
Ne

The bit contiguration in C(X0)11,17 defines the conditions
for which the repetition Joop is terminated. The
terminate conditions are examined at the completion of
execution of the instructions If more than one condition
is specifiedy ¢the repeat terminates if any of the
specitfied conditions are met,

Bit 17 = 0 Ignore all overflows. Do not set Overflow
Indicatori inhibit Overflow Fault.

8it 17 = 1 It Overtlow Mask indicator is ON, then set
Overflomw indicator and terminates
otherwise, cause an Overflow Fault,

Bit 16 = 1 Terminate it Carry indicator OFF,

Bit 15 = 1 Terminate if Carry indicator ON.

8it 14 = 1 Terminate if Negative indicator OFF,

Bit 13 = 1 Terminate if Negative indicator ON.

Bit 12 = 1 Terminate if Zero indicator OFF.

Bit 11 = 1 Terminate it Zero indicator ON.
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REPEAT

At the time of terminations

C(X0)0y7 contain the Tally Residues that (s, the
nuymber of repeats remaining until a Tally Runout
would have occurred,

If the RPT jinstruction is interrudted (by any fault)
before termination, the Talty Runout indicator is
OFfF.

C{Xn) contain the effective address of the next
operand or indirect word that would have been used
had the repetition loop not terminated.

Attempted repetition with RPT, RPDy, or RPL causes an
Illiegal Procedure Fault,.
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RING ALARM REGISTER

“RingTAlacp~Registera

SRA Store Ring Alarm 756 (1)
FORMATS Basic Instruction Format (See Figure 2-1).
SUMMARY B0eeel => CLY)D,32

C(RALR) =-> C(Y) 33,35
MODIFICATIONS? All except DU, DL, CI,4 SCy SCR
INDICATORS?: None affected

NOTESS Attempted execution in BAR Mode causes an Illegal
Procedure Fault,

Attempted repetition with RPT, RPD, or RPL causes an
Itlegal Procedure Faulte.

REVIEHW DRAFT
SUBJECT TO0 CHANGE
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STORE BASE ADDRESS REGISTER

' “Stoce Base~Address Reaisterd

SBAR

FORMAT?

SUMMARY S

MODIFICATIONSS

INDICATORSS

REVIENW DRAFT
SUBJECT TO CHANGE
October, 1975

Store Base Address Register

Basic Instruction Format (See Flgure 2-1),
C(BAR) => CIY)0,17

All except DU, DL, CI, SC, and SCR

None aftected
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TRANSLATION

“Icansiationd
R e
' e

FORMATS -

SUMMARY?S

MODIFICATIONSS
INDICATORSS

Zero

Negative

NOTES:

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Binary 18 B8ihary+~Colad+pedinab 508 (0)
‘83 PREXNEHPGR Fi'th! F ov bt XSed 2Efigure 2-1).

Shift C(A) tet}: ahreb positisasn

C(A)? 7 C(Y) -> 4-bit quotient plus remainder

HIAE Bew w05 AL fuadws bie

Shitt C(Q) teft six positions
4-bit quotient => CHQ)3Z,35

remainder -> C{A)
All except CI, SCy SCR
{Indicators not listed are not affected)

It C(A) = 0, then ON

It C(AYD = 1 before executiony, then ONj otherwise OFF

The BCD instruction carries out one step in an  algorithm
for the conversion of 3 binary number to a string of
Binary-Coded-0ecimal (BDC) digitse The algorithm requires
the repeated short division of the binary number or fast
remainder by a set of constants C(i) = 8%%{ x 10%**(n-])
for i = 19 29 eees N with n being defined by?

10*¥(n-1) <= i<binary number>! <= 10%¥n - {1,

The values in the table that follows are the conversion
constants to be wused with fthe B8C) instructione Each
vertical column represents the set of constants to be used
depending on the initial value of the sinary number to be
converted. The instruction is executed once per digit
nhile traversing the appropriate column from top to
bottome

An alternate use of the table for conversion involves the
use of the constants in the row corresponding to
conversion step 1. If, after each exezution, the contents
of the accumuliator are shifted right 3 positionse the
constants in the first rowy starting at the apopropriate

column, may be used while traversing the row from left to
right.

Because there is a 1imit on range, a full 36 bit worgd
cannot be convertede The largest binary number that may
be converted correctly is 2%**33 -1 yi2lding ten decimal
digitse )

Attempted repetition with RPL causes 3an Illegal Procedure
Fault,.
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FORMATS

SUMMARY 3

MODIFICATIONSS

INDICATORSS

Zero

Neg

NOTES?

REVIEW DRAFT
SUBJECT TO CHANGE

October,

1975

For 10%%*(n-1) <=

pu!]

8000000000
6400000000
5120008008
4096000300
3276800000
2621440000
2097152000
1677721600
13421772380
1073741824

2

800000000
640000000
512000000
409600000
327680000
262144000
209715200
167772160
134217728

2

80000000
64000000
51200000
403600080
32768000
26214400
20971520
16777216

Gray to Binary

z

8000000
6400030
5120000
4096000
3276800
2621440
2097192

[}

800000
640000
512000
409600
327680
262144

TRANSLATION

IC(AR)! <= 10%¥n - 1 and N = eee

‘2 5 3 2 1
80000 8000 800 80 8
64000 6400 640 b4
51200 5120 512
40360 4096

32768

776 (B)

Basic Instruction Format (See Figure 2-1).

C(A) converted from Gray Code to a 36 bit binary number

ative

It C(a) =

None

It c(ayo = 1,

0, then ON3

otherwise OFF

then ON§ otherwise OFF

({Indicators not listed are not atfected)

This conversion is defined by the following algorithms

Attempted repetition with RPL causes an Illegal

ClA)0 -> C(A)D

CtA)(i) e C(A)ti-1)
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PRIVILEGED - REGISTER LOAD

“PRIVILEGEDA INSIRUCTIONS

“Privilegedd = “Register”lLoada

LBAR
FORMATS
SUMMARY S
MODIFICATIONS
INDICATORS?

NOTES:

LCPR~
FORMATS
SUMMARY??

MODIFICATIONS?

INDICATORSS

NOTESS

REVIEW DRAFT
SUBJECT TO CHANGE
October, 1975

Load Base Address Register 230 (0)
Basic Instruction Format (See Figure 2-1).

C(Y)0,17 -> CIBAR)

All except CI, SC, SCR

None affected

Attempted repetition with RPT, RPDy or RPL causes an

Illegal Procedure Fault.

Attempted execution in BAR Mode causes a Illegal Procedure
Faulte

Load Central Processor Register 674 (0)
Basic Instruction Format (See Figure 2-1).

Load selected register as noted

None. The instruction TAG field is wused for register

selection as follonse

CATAG) Data_and Registeris)

02 Cty) => C{Cache Mode Register~)0,35
oL ClY) =-> C({Mode Register)0,35
03 00eee0 -> C(CUy 00U, DU, and APU History

Register) 0,71

07 111 ~->» C{CU, OUy, DUy and APU History
Register) 0,71

None affected

See Section IV, Progran Accessible Registers, for
descriptions and use of the various rejisters.

For TAG values 03 and 07, the History Reglister loaded is

selected by the current value of a Cyclic Counter for each
Unite All four Cyclic Counters are advanced by one count
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PRIVILEGED - REGISTER LOAD

for each executlon of the instruction.

Use ot TAG valtues other than those defined above causes an
Itlegal Procedure Fault,.

Attempted execution in Normal or BAR Mrde causes a Illegal
Procedure Fault.

Attempted repetition with RPT, RPD, or RPL causes an
Itlegal Procedure Fault,.

Load K Descriptor Segment Base Register . 232 ()
Basic Instruction Format (See Figure 2-1).

If SDWAM is enabled, then
0 -> C(SDWAMUi).FULL) for i = 0y 19 eeey 15
(1) => C(SOWAMEi)eUSE) for i = 0y 1y eeey 15
It PTWAM is enabled, then
0 => C(PTHAMUi).FULL) for | = 0y 19 eceey 15
(i) => C{(PTWAM(i)oUSE) for i = 0y 1y eees 15
C(Y-pair)0,23 -> C(DSBR.ADOR)
ClY-pair)37,50 -> C(DSBR.BOUND)
C(Y-pair)55 -> C(DSBR.U)

C{Y-pair)60,71 -> C(DSBR.STACK)
At} except DU, DLy CI, SC, and SCR
None affected

The hardware assumes Y17 = D5 no check is made.

The Associative Memories are cleared (FULL indicators
reset) it they are enabled.

See Section IV, Program Accessible Registers, and Section
Vy Addressing -- Segmentation and Paging, for description

-

and use, respectively, of the SDWAM, PTWAM, and DSBRe.

Attempted execution jin Normal or 3AR Mode causes an
Iltegal Procedure Fault,

Attempted repetition with RPT, RP0, or RPL causes an
Iilegal Procedure Fault, .
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SUMMARY 32
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NOTESS

LPTP
FORMATS
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REVIEW DRAFT
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October, 1975

toad Timer Register 637 (0)
Basic Instruction Format (See Figure 2-1).

C{Y)0,26 -> C(TR)

All except CI, SC, SCR

None Affectéd

Attempted execution in Normal or BAR Mode causes a Illegal

Procedure Fault,

Attempted repetition with RPT,
Idlegal Procedure Faulte

RPDy or RPL causes an

Load Page Table Pointers 257 (1)

Basic Instruction Format (See Figure 2-1).

For i = Dy 1y eesy 15
m = C(PTWAM(i).USE)
CUY+mIByit => C(PTHWAM(M) POINTER)
CUY+m) 15,26 =-> C(PTWAM(m).PAGE)

C(Y+m)27 -> C(PTWAM(m).F)
Alil except DU, DLy CIs SCs SCR
None affected
The hardware assumes Y14,17 = 00003 no check is made.

The Associative Memory jis ignored (forced to “no
during Address Preparation.

match®)

See Section IV, Program Accessible Registers, and Section
Ve Addressing -- Segmentation and Paging, for description
and usey respectively, of the PTHAM.

Attempted execution in
Iltegal Procedure fFault.

Normal or 3AR Mode causes an

Attempted repetition with
Illegal Procedure fFault,

RPTy RPDy or RPL causes an
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Load Page Table Registers 173 (1)
Basic Instruction Format {(See Figure 2-1).

For i = 0. 19 eeey 1%
m = C(PTHWAM{i).USE)
C{Y+m)D417 -> C(PTWAM(m).ADDR)

CtY+m)29 => C(PTHAM(mMm) M)
Alt except DU, DL, CI, SCy SCR
None affected

The hardware assumes Yi4,17 = 00003 no check is made.

The Associative Memory is ignored (forced to "no match®™)
dur ing Address Preparatione

See Section IV, Program Accessible Registers, and Section
Ve Addressing -~ Segmentation and Paging, for description
and use, respectively, of the PTWAM.

Attempted execution |[in Normal or BAR Mode causes an
Illegal Procedure Fault,.

Attempted repetition with RPTy, RPDy or RPL causes an
Itlegal Procedure Fault.

Load Ring Alarm Register 776 (1)
Basic Instruction Format (See Figure 2-1).
C(Y) 33,35 => C(RALR)

A¥]l except DUy DLy CIs SC, SCR

None affected

Attempted execution {in Normal! or BAR Mode causes an
Ilitegal Procedure Fault,

Attempted repetition with RPT, RPD, or RPL causes an
Illegal Procedure Fault.
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Load Segment Descriptor Pointers 257 (0)
Basic Instruction Format (See Figure 2-1).

For 1 = 0y 19 eees 15
m = CISOWAM(i).USE)
C(Y+m)0y1% ~-> CUSDWAMIM).POINTER)

ClY#m)L7 ~> C(SDWAM{m).P)
All except DUy DLy CI,4 SCs SCR
None affected

The hardware assumes Yi4,17 = 00005 no check is made.

The Assoclative Memory is ignored (forced to *“no match®™)
dur ing Address Preparatione

See Section IV, Program Accessible Registers, and Section
Vs Addressing -- Segmentation and Paging, for description
and use, respectively, of the SOWAM.

Attempted execution In Normal or 3AR Mode causes an
Illegatl Procedure Fault.

Attempted repetition with RPT, RPO, or RPL causes an
Illegal Procedure Fault.

2-152 AL 39



LSDR
FORMATS

SUMMARY 8

MODIFICATIONSS
INDICATORS?

~ NOTES:

RCU

FORMATS

SUMMARY?
MODIFICATIONS:

INDICATORS?

REVIEW DRAFT
SUBJECT TO CHANGE
Oct