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OP 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
6A 
70 

( 71 
72 
73 
74 
75 
76 
77 
78 
79 
84 

--eurroughs Prior 

Mnemonic 
___..._._.._. __ 

BOT 
AND 
ORR 
NOT 
CPA 
CPN 
SMF 
HBK 
EDT 
IAD 
IAS 
ISU 

·ISS 
IMU 
IMS 
IMI 
ILD 
IST 
LOK 
ASP 
HCL 
RET 
SLT 
WHR 
STB 
LIX 
SIX 
ILS 
fllLS .. 
RAA 
RAS 
RSU 
RSS 
RMU 
RMS 
RDV 
RDS 
RLO 
RST 
ACM 

OP CODE DIRECTORY 
BY CODE 

Section Compatibility Notes -------- -------~----~--~---
15.11 A.OS 
15.16 A.11 
15.17 A.11 
15.18 A.11 
15.12 A.02 
15.13 
20.8 
12.2 A.25 
14.9 · A.13 

9 .. 3 
9.4 
9.5 
9.6 
9.7 
9.8 
9.9 
9.1 
9.2 

20.4 
13.7 
13.5 
13.6 
15.8 
20.7 
15.9 
20.2 
20.3 
20.5 
20.6 
10.3 A.17, 18 
10.4 A.17, 18 
1o .. 5 A.17, 18 
10.6 A.17, 18 
10.7 A.17 
10.8 A.17 
10.9 
10.10 
10.1 
10.2 
10 .. 11 
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OP CODE DIRECTORY 
BY COOE 

OP Mnemonic Section Compatibility Notes 
-~--419~- ---------- ----~-~~~~-~~-~~--~~-

85 CIC 16.4 
86 ATE 20 .1 
87 "10P 19.1 
aa D2B 17.1 
89 B2D 17.2 
90 INT 13.8 
91 SRD 16.3 A.23 
92 RAD 16.2 
93 BRV 13.9 
94 IIO 16.1 
95 ROT 1 a •. ·1 
97 .' STT 18.2 
98 IOC 16 •. S 
99 SST 20.10 A.40 
AO tllVS 21.1 
A1 CPS 21.2 
A2 HSH 21.3 
AB BAD 20.9 
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OP CODE OIRECTORY 
BY llf!NE~ONIC 

Mne•onic OP Section Compatibility Notes 
~~---- ----------·- -~~----~~--~-~--

A CM 84 10.11 
ADO 02 8.2 A.09 
ANO 42 16.14 A.10 
ASP 61 13.7 
ATE 86 20.1 
BAO AB 20.9 
BCT 30 13.1 
SOT 41 15 .11 A.OS 
BRT 33 15.14 A.22 
etrv 93 13.9 
BST 34 15.15 A.22 
BUN 27 11.1 
BZT 40 15.10 A.OS 
820 89 17. 2 
CIO 85 16.4 
CPA 45 15.12 A.02 
CPN 46 15.13 
CPS A1 21.2 
DEC 03 8.3 A.08 
DIV 06 8.6 
028 88 17.1 
EDT 49 14.9 A.13 
f Ql 22 11.1 A.06 
EXT 32 13.3 
GEQ 26 11.1 A.06 
GTN 28 11.1 A.06 
GTR 24 11.1 A.06 
HBI< 48 12. 2 A.25 
HBR 29 12.1 
HCL 62- 13.5 
HSH A2 21.3 
IAO 50 9.3 
IAS 51 9.4 
IIO 94 16.1 
ILD 58 9.1 
ILS 69 20.S 
IMI 57 9.9 
IMS 55 9.8 
1"1U 54 9.7 
INC 01 8.1 A.08 
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OP CODE DIRECTORY 
BY MNEMONIC 

~nemonic OP Section Compatibility Notes -. ._._......_ ---- --.... .-.-- -..... ~----·------~--~49----
INT 90 13.8 
IOC 98 16.S 
ISS 53 9.6 
IST 59 9.2 
ISU 52 9.5 
LEQ 23 11.,1 A.06 
LIX 6·7' 20.2 
LOK 60 20.4 
tSS 21 11.1 A.06 
MLS 6A- 20.6 
MOP 87 1·9.1 
"PY OS 8.5 A.10 
MVA 10. 14.3 A.03 
MVC 13 14.6 A.07 
MVD 08 14.1 A.20 
"Vt 09· 1'4-.2 A.21 
"VN 11 14.4 A.04 
.. VR 14 15 •.. 7 A.15 
MVS AO 21.1 
.. vw 12 14.S A.07 
NEQ 2S 11.t1 A.06 
NOP 20 11.1 
NOT 44 15.18 A.11 
NTR 31 13.2 . A.19 
NUl. 2A 11.1 A.06 
OF.L 2.8 11.1 
ORR 43 15.17 A.11 
RAA 70 10.3 A.17, 18 
RAD 92. 16.2 
RAS 71" 10.4 A.17 ,. 18 
RDS 77 10 .. 10 
RDT 95 18.1 
ROV 76 1 C.9 
RET 63 13.6 
RLD 78 10.1 
RMS 75 10.8 A.17 
RIWU 74 10.7 A.17 
RSS 73 10.6 A.17, 18 
RST 79 10.2 
RSU 72 1C.5 A.17, 18 
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OP CODE DIRECTORY 
BY MNEff\ONIC 

,_nemonic OP Section Compatibility Notes 
....._.__ ------ ----------- --.._,-.----.---.-,----~-._ ___ 

SOE 16 15.1 
SDU 17 15.2 
SEA 39 15.5 A •. 12 
·SIX 68 , 20.3 
SLD 38 15.7 A.26 
51.L 37 15.6 A.26 
SLT 64 15.8 
SIU 47 20.a 
SRO 91 16.3 A.23 
SST 99 20.10 A.40 
sts 66 15.9 
STT 97 18. 2 
SUB 04 8.4 A.09 
SZE 18 15. 3 
szu 19 15.4 
TRN 15 14.8 A.14 
VEN 35 13.4 
WHR 65 20.7 
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1 INTRODUCTION 

1.1 PREFACE 

This specification defines the instruction set for the 
v-series processor family. 

Appendix A - Compatibility Notes: Describes the machine 
dependent variations to the instruction specifications. 

1.2 RELATED SPECIFICATIONS 

See Appendix A - Compatibility Notes CA.01>. 

1.3 GENERAL DESCRIPTION 

This instruction set consists of powerful, high level 
variable length instructions of up to three operand 
addresses each. It bas instructions for data manipulation 
and local program con~rol as ~ell as •ore complex 
instructions to address outside of the local program 
environment and switch progra• environments. This fa~ily 
of i~structions will als~ permit the system to address 
•emery of greater than five million bytes. Addressing 
limitations ar~ machine dependent. See Appendix A 
Compatibility Notes <A.53). 

Operands may be fixed in length, may vary from 1 to 100 
units, or may have their lengths defined by a begin/end 
address pair. In addition, data types may specify unsigned 
numeric, signed nu•eric, or unsigned alpha~ 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--



+-----·--------
1 

BURROUGHS COPPORATION 
SYSTE" DEVELOPMENT GROUP 
PASAOEN~ PLANT 

+-------------------------+ 
I 
I V SERIES INSTRUCTIOh SET 

1997 5390 

I 
+--------------------------------------

CC~PANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 13 

2 DATA REPRESENTATION 

Conversion between signed and unsigned 4-bit 
repr~sentation and 8-bit represe~tation is accomplished 
auto•atically during the execution of instructions. 

2.1 SIGNED NUMERIC FORMAT CSN) 

Data is interpreted in units of 4 bits (one digit). The 
sign is interpreted as a separate and leading 4-bit unit. 
The 4-bit code is interpreted by the arithmetic units as 
follows: 

4-bi t Code 

0000 
0001 
OCJ10 
0011 
0100 
0101 
0110 
0111 
1000 
10C1 
1010 
1011 
1100 
1101 
1110 
1111 

Digit ._ _____ 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A Undefined* 
B Undefined* 
c Undefined* 
D Undefined* 
E Undefined* 
F Undefined* 

Sign Code 
~-<4mll---.-..-i.-

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

* Undefined - The hexadecimal digits A through f are 
hereafter referred to as "undigits". 
Use of undigits in an arithmetic 
operand, e•cept for the sign digit, 
will cause an Invalid Arithmetic Data 
Fault. See Appendix A - Compatibility 
Notes <A.16). 
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Wben the result of an operation is signed, the sign-digit 
is stored as follows: 

+ - 1100 (C) 
= 1101 (D) 

When the sign digi·t is interpreted as PLUS, it will 
eompare· as HIGH relative to a sign di9it interpreted as 
lllNUS ... 

In t'e exa•ples that are given at the end of the 
description of •any of the instructions the plus symbol 
<+> is used to indicate a sign digit value of 0-9, A, 8, 
t, E or f~ The symbol also is used to represent a plus 
sign value that may be stored wit~in the processor. The 
letter •c• is used to indicate that the processor has 
written a plus sign i~to aemory. The letter "0° is used 
to indtcat~ the minus sign except that the ainus symbol 
<-> is, used, to represent a •i nus sign value that may be 
~tored ~ithfn th~ processor. 

2.2 ·uNS~&NED NUMERIC FOR"AT (UN) 

Data is interpreted in units of four-bits <one digit>~ 
Unsigned data fields are assumed to be positive. 

2.3 UNSIGNED ALPHA FORMAT <UA) 

Data is interpreted ir units of eight bits Cone byte or 
o,,e character>. 

Th~ internal representation of alpha data is in the 
Extended Si nary C.oded Oeci·ma l Int e·rchange Code C ESCO I c >. 

Eight-bit data is considered unsigned except in the case 
of the Move Alpha <OP = 10>, Move K~meric <OP = 11>, and 
Edlt <OP = 49) instructions .. Additional details are given 
in. the desc.ription of these instructions. 

Alphanumeric comparisons are binary 
Clcw-~o-high) collating seQuef'lce 
sywbols-alphas-digits~ 

.and 
for 

thus 
EBCDIC 

the 
is 
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3 INSTRUCTION REPRESENTATION 

"Res~rveo" or "not specified" bits, digits, or characters 
must be zerc and are reserved for future specification. 
Ignored bits, digits or characters are not exa•ined and 
may be any value. 

All fields are addressed most significant digit first, 
untess specifically noted otherwise. 

All instructions must start at an even address or cause an 
Address Error Fault <AEX = 43>. 

The data fields are called the A-field, the a-field and 
the C-field. AF and BF generally refer to the lengths of 
A and B fields respectively The address of each field is 
called the A, 8· and C address. The data type of each 
field is generally defined by the first digit <controller 
bits> of the A, B and c addresses. 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--



+-------------
EURROUGHS CORPORATION 

•
SYSTU'- DEVELOPMENT GROUP 
PASAt>ENA Pl•NT 

1 
+-------------------------+ 1997 5390 , . , 

V SERIES INSTRUCTION SET 
+---------.-~._-.~-._ .... _______ ,,_,_ ___ .____,_,_, _____________ _ 

CO~PANY CONflDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 16 

3.1 INSTRUCTION FORMAT 

The Processor instructions may vary in length fro• 4 to 30 
oigits. A" instruction may us~ a mixture of Extended 
Address and Non-extended Address formats. Extended format 
is specified by. the value of the second dig;t of each of 
the A, B, and C address syllables. An extended address 
occupies 8 digits whereas • non-extended address occu~ies 
6 digits of an instruction. 

Non-Extended Format: 

Description 
=========:======================= 
OP VV 
OP V.VVV 
OP AAAA 
OP AAAAAA 
OP AFBF AAAAAA 
OP AFBF AAAAAA BBBBBB 
OP AFBF AAAAAA 688888 CCCCCC 
=-=====·============·=======::======== 

Extended Format: 

Description 
================================== 
OP AAAAAAAA 
OP AFBF AAAAAAAA 
OP AFBF AAAAAAAA BBBBBBBB 
OP AFBF AAAAAAAA BBBBBBBB CCCCCCCC 
==:.:.=====·==:=======-==~==::::::.::==== 

Where: OP = Operator Code 

V = Variant Digits 

AFBF = A and a-field length variant. 

A, B, C = Address of respective data fields 
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3.1.1 

3.1.~ 

NON-EXTENDED FORMAT 

Non-extended airect addressing capability is from 0 
through 99,999. In a Branch Instroction, the two adoress 
controller bits can be used to e~tend the address range to 
299,998 CS~e Section 3.5). The non-extended format is 
shown in Figure 3.1-1. 

E~TENOED FORMAT 

Extended direct addressing capability is from 0 through 
999,999. 

-n Extended Indicant is specified if the two high oroer 
bits of the second •ost significant digit of an address 
syllable are true. An Extended. Indicant signifies that 
the next six digits contain the address and determines 
which index registers may be specified for this address. 
See Section 3~2. The non-extended and extended addressing 

.formats are show~ in Figure 3.1-1. 
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FIGURE 3.1~1 NON-EXTENDfD/EXTENOED ADDRESSING FOR~AT 

+-.---+----+---+---+---+----+ 
NON-EXTENDED ADDRESS 1· xx x x I s I 4 I 3 I 2 I 1 

+~---·---+------+--._._...-+--- -+-.-.---... +---.-+ 
f. I 

INDEX INDICANT ----- I 
I 

ADDRESS CONTROLLER ------

I I I I 
I I I I 
I I I I 
1 I I J 
I I I I 

A:ICRESS TEN THOUSANDS -----1 I I I. 
I I I I 

ADDRESS THOUSANDS ---------1----1 I I 
I I 1 I I 

All)RESS HUNDREDS -~------1----1----1 I I 
I I I I I 

ADDRESS TEN s ---------------1---1----1·----1 I 
I I I I I 

A'DDRESS UNITS -----·-------1--1---1----1----1 
I I I I I 
I I I I I 

+-----+-----+----+----+----+----+---~+----+ 
EXTENDED ADDRESS I xx xx I x I 6 I 5 I 4 I 3 I 2 I 1 

I I 
INDEX INDICANT ----- J 

I 
AOORESS CONTROLLER ---

I 
I 
I 
I 
I 

EXTENDED INDICANT -------1 

I 
I 

. I 
I 
I 
I 
I 

ADDRESS HUt4DRED THOUSANDS ~-----
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3.2 ADDRESS RESOLUTION 

Cnder the MCP for the V Series machines, eost of the ~CP 
and all user programs are partitioned into a number of 
separate memory pieces. Each ~s defined by its base and 
limit which are always 'OD 1000. All addresses to this 
memory are relative to one of these base and limits. 

All processes running under the MCP on these machines have 
accessability to memory via eight base and limit pairs. 
Base #0 is defined as that process• context <data) area. 
Base #1 is defined as that process• code area. 
Non-indexed addresses will refer to base #0 or base #1, 
depending upon whether the address refers to data or code,· 
respectively. In order to support user programi with only 
one base and limit <i.e. with the intermixed code and 
data), both base #0 and base #1 point to the same area of 
11emory. 

Processes can also address memory via all 8 base ana limit 
pairs through the use of the base indicant aigit in one of 
the index registers. w;th non-extended addressing, IX1, 
IX2, and IX3 can be used. Extended addressing also allows 
the use of IX4,. IX5, IX6, and IX7. 

Addresses will be resolved according to the following 
chart: 

EXTENDED 
INDICANT 

Nof'e 
None 
None 
None 

A 
A 
A 
A 

B 
B 
B 
B 

INDEX 
I NOi CANT 

0 
1 
2 
3 

0 
1 
2 
3 

0 
1 
2 
3 

ADDRESSING MOOE 

Context Relative 
IX1 w/Ease Indicant 
IX2 w/Base Indicant 
IX3 w/Base Indicant 

Address Error 
Address Error 
Address Error 
Address Error 

Address Error 
Address Error 
Address Error 
Address Error· 
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~ ~-.... • <- ADDRESS RESOLUTION <Continued) 

EXTENDED INDEX ADDRESSING MOOE 
INDICANT INDICANT 

c 0 Context Relative 
c 1 IX1 w/Base Indicant 
c 2 IX2 w/Base Indicant 
c ·3 IX3 w/Base Indicant 

D 0 Code Base Relative <Base #1) 
D 1 IX4 w/Base Indicant 
D 2 IX5 w/Base Indicant 
D 3 IX6 w/Base Indicant 

E 0 Address Error 
E 1 IX7 w/Base Ind;cant 
E 2 Address Error 
E 3 Address Error 

F 0 Address Error 
F 1 Address Error 
F 2 Address Error 
F 3 Address Error 
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3.2.1 NON-INDIRECT ADDRESS 

A non-ind;rect context relative address is relative to the 
Code Base <Base #1) for the following instruct;on opcodes: 

OP "nemonic Na11e 
--...----~-- -------

20 NOP No-operation 
21 LSS Branch on Less 
22. EQL Branch on EQual 
23 LEQ Branch on Less or Equal 
24 6TR Branch on Greater 
25 NEQ Branch on Not EQual 
26 GEQ Branch on Gtr or EQL 
21· BUN Branch Unconditional 
28 OVF Branch on Overflow 
29 HBR Halt Eran ch 
2A NUL Branch on Null 
28 GTN Branch on Gtr or Null 
31 NTR Enter 
32 EXT ex;t 

A non-indirect context relative address is relative to the 
Data Base <Base 10> for all other ins~ruction opcodes. 

~ddress digits are limited tc the decimal values of 0-9. 
Undigits <A through f) in a resolved final address will 
.cause an Address Error fault. 

These specifications define certain absolute address 
fields, however, some machines reouire f;xed address 
modifications. See Appendix A - Compat;bility Notes 
CA.35). 

--Burroughs Prior Written Consent ReQuired for Disclosure Of This Data--



+--~------- ...... ---..-,--
au·RROUGHS C.OR PORAT I ON 
SYST~~ ~EVELOP~ENT GROUP 
PASADENA Pl-NT 

+--~-----------~--·_,_,.__ .... .._...._ __ + 

V SERIES INSTRUCTION SET 

1997 5390 

CO~PANY CONFIDENTIAL SY$TEM DESIGN SPECIFICATION REV. A PAGE 22 

3.2.2 INDIRECT ADDRESS 

The referenced address field does not contain the operand 
data, but contains anot.her address. The latter address 
•ay point to data or still a~oth~r address. This indirect 
r•t•rtnte •ay b~ car~ied to any depth. The controller of 
t·he fi,,al (direct>- address specifies the for•at of the 
operand field to be accessed and •ust confer• to any 
address controller r~strictions for the instruction. 

Full generality of indexing is •aintained ·in indirect 
addressing. Any or all of the i ndi re ct addresses in a 
chain ••Y· be indexed. An address is .always indexed before 
the indirect reference is taken. 

Extended addressing may be a~plied to any or all of the 
·ind; rect addresses in a chain. 

All Indirect Addresses in an indi~ect address chain that 
are context relative are relative to the Data Base 
<a•se #0). If the indirect a~dress is indexed, the 
specified Bas• Indicant fro• the index register will be 
used to determine the bas~~ If the indirect address is 
extended wjth a "O• and no index register is specified, 
the address is relative to the Code Base cease #1>. 

Undigits in an unresolved intermediate address ~ill 
~rod~ce an Address Error Feult (AEX = 32>. See App~ndix 
~ - Compatibility Notes <A.29>. 
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3.2.3 BRANCH ADDRESS 

If r.on-exter.ded address format is used, the branch address 
in the Aodress Branch, Hatt Branch, Enter and Exit 
instructions have a maximum address capability of 299,998. 
To accoaplish this the address controller bits carry the 
following significance: 

00 = 0 = Most Significant Digit of Address 

01 = 1 = fllost Significant Digit of Address 

10 = 2 = Most Significant Digit of Address 

11 -= 3 = Inai rect Adoress 

If address extension is used, the address controller in 
the Branch, Halt Branch, Enter and Exit instructions is 
only used to in<Jicate an i ndi rec t address. 

All Indirect Addresses in the indirect address chain that 
are context relative are relative to the Oata Base 
<Base #0) unless the indirect address is inoexed. If the 
indirect address is indexed, the specified Base Indicant 
from the index register will be used to determine the 
Memory Area that contains the inoirect address. If the 
indirect acdress is extended ~ith a "D" and no index 
register is specified, the address is relative to the Code 
Ease <Base 11>. 

~n indexed tranch address should resolve to a Base 
Indicant value of "1". The processor will always treat 
the resolved address as being relative to Base #1. The 
processor will not check for improper memory assignments. 
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3.2.4 AODRESS INDEXING 

The lndex Register Format is defined as: 

SIGN BI 06 05 D4 03 02 01 
+----+----+---+----+---+----+---+----+ 
ts I 1 10 10 ID Io 10 10 
+--+----+--.--+--+----+---+----+----+ 

S : S i g n d i-g i t 

I = Base Indicant 

D = Decimal digit 0 thru 9 

The address of the Index Register points to the sign 
digit. If indexing is specifed, the Index Register 
contents <D6 - 01> are added to or subtracted from . the 
address depending on the valqe o~ the sign digit. 

The value of the Base ·1naicant indicates w~ich Base/Limit 
pair is associated with the indexed address. The Base 
Indicant must acco•pany the address in all further 
processing. The specified base is added to the sue of the 
address and t~e decimaL field of the index register. 

Some values of the Base Indicant may be invalid. See 
Appendix A - Compatibility Notes <A.32>. 

An atte•pt to index below the BASE or above the LIMIT <see 
Section 5.1> ~ill cause an Address Error fault CAEX = 11>. 
See Appendix A - Compatibility Notes <A.30>. 

An undigit in t~e decimal field of an Index Register ~ill 
cause an Address Error Fault <AEX = 12>. 

An indexed branch address should resolve to a Base 
Indicant value of "1". The processor will always treat 
the resolved address as being relative to Base #1. The 
processor will not check fer improper memory assignments. 
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3.2.4 ADDRESS INDEXING (Continued) 

Three Index Registers CIX1, IX2 & IX3> occupy a reserved 
area of memory, relative to Base #0. They are located at 
~emory addresses 08, 16 and 24 respectively. 

These Index Registers may also be loaded with the Load 
Index Register instructicn COP = 67) and stored with the 
Store Index Register instruct;on <OP = 68). 

The following instructions and procedures have the ability 
to change the index registers that are maintained in 
reserved memory as an implicit operand: 

OP Mnemonic Name --------.--
30 BCT Branch Communicate (IX3) 

31 NTR Enter CIX3) 
32 EXT Exit <IX 3) 
35 VEN Virtual Enter (IX3) 
37 SLL Search Link List ( IX1> 
38 SLD Search De link (IX1,IX2> 
39 SEA Se arch CIX1) 
62 HCL Hyper Call <IX3) 
63 RET Return < IX3> 
64 SLT Search List <IX1,IX2) 
66 STB Search Table llX1) 
91 SRO Scan RIO (IX1> 

HCP Hardware Call CIX3) 
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3.2.4 ADDRESS INDEXING (Continued) 

The four ~obi le Index Registers (IX4, IXS, 1X6 & IX7) may 
be loaded inoivually or collectively with a Load Index 
Register instruction <OP = 67> and stored indivually or 
collectively with a Store Index Register instruction 
COP = 68). The p~ocessor must maintain the value of these 
registers. 

The fellowing instructions and procedu~es set the Mobile 
Index registers invalid after storing them on a stack: 

OP 

30 
62 

Mnemonic 

BCT 
HCL 
IN,f 
HCP 

Na•e --
Branch Communicate 
Hyper Call 
Interrupt Procedure 
Hardware Call Procedure 

The followin9 instructions restore the Mobile 
regi~ters that were· stor~d on a stack • 

Index 

OP 

63 
93 

. Mnemonic: 

RET 
BRV 

Name 

Return <HCL & HCP ·variant> 
Virtual Branch Reinstatee 
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3.2.5 ADDRESS CONTROLLER 

The two low-order bits of the first digit of the address 
field provide information that refers to the particular 
address or to the type of data stored at that address. 

The two bits generally carry the following significance: 

00 - Unsigned 4-bit for•at CUN) 
01 - Signed 4-bit foraat <SN> 
10 - Unsigned 8-bit format CUA) 
11 - Indirect Address CIA> 

Some combinations are prohibited in some instructions and 
~ay be variants in other instructions. 

Th~ values 
<controller> 
below. 

of the first digit for both the low 
and the high order <indexing> bits are shown 

UN SN UA IA 
+-·--+·----+---+---+ 
IO j 1 12 13 No indexing 
+----+----+----+----+ 
14 I 5 16 17 I I X1 I X4 I X7 

+----+----+----+----+ 
I 8 l 9 I ·A I e I IX2 IXS 
+·----+----+----+---- + 
IC ID )E IF I IX3 IX6 
+----+----+----+----+ 

Examples: 

1. A-a·ddress = 601000. 

From the above table, 6 means UA and IX1. This means 
add 1000 and the contents of Index Register One to the 
value of the Base. The data at this address is 
processed as eight bit units. 

2. A-address = FOOOOO. 

fro• the table, F means IA and IX3. This means that the 
indirect address will be found by add;ng zero to the 
contents of IX3 and then adding the base. 
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3.3 OPERATOR CODE 

The first two digits of an instruction are used to define 
the operation. All unassigned operator codes are reserved 
for expansion. The occurrence of an invalid operat~r code 
is an Invalid Instruction Fault CIEX = 01> and will cau~e 
• Hardware Call procedure to be executed. 

3.4 FIElO LENGTH 

3.4.1 

The next four aigits may be used to define field length. 
AF · and BF generally refer. to the data field length of the 
•Au operand and the u9u operand respectively. Maximum 
field length of 100 units is indicated when the two digit 
value is equal to 00. 

INDIRECT FIELD LENGTH 

lndirec~ field Length is specified by setting the two high 
order bits <8 & 4> of the most significant digit True. 
Wh~n Indirect Field length is specified, a two-digit 
•e•ory location relative to the Data Base <Base #0), is 
addressed. The information at this address specifies the 
actuat field length or another two digit memory location. 

The relative address of the Indirect Field Length 
information is specified by the two low order bits of the 
most significant digit and the three high order bits of 
the least significant digit.· 

MSD I LSD 
+----~--+-------+ 

8 1 I u I I : Indirect Field Length Flag = 1 
+---+----+ 

4 I I + u I T = Tens Position of Address + Base 
+----+----+ 

2 T .u I u = Units Position of Address .. Base 
-+----+-----+ 

1 T 0 I 0 = PIUST BE ZERO 
+----+----+ 
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3.4.1 INDIRECT FIELD LENGTH (Continued) 

Twenty even numbered indirect addresses ranging from 
00 to 38, relative to Base #0, are available. The 
following table decodes the relative address of the 
indirect fi~ld length specified by AF or BF. 

MSO I LSD 

I 0 2 4 6 8 
+...,._-----------~~~-~-~------~~-

c I 00 02 04 06 08 
I 

0 I 10 12 14 16 18 
I 

E I 20 22 24 26 28 
I 

F J 30 32 34 36 38 

Exasple: If AF=C4 and Base #0 = 1000, the two digit 
length of the "A" data field or another indirect 
field Length is found at absolute address 1004. 

Only the following instructions have Indirect Field Length 
capability for both AF and BF: 

OP Ptnemonic Name ----_.._..._ --
01 1 NC Increment 
02 ADO Ada 
03 DEC Decrement 
04 SUB Subtract 
05 MPY Multiply 
06 0 IV Divide 
08 MVO Move Data 
09 MVL Move links 
10 MVA Move Alpha 
11 MVN Move Numeric 
12 "'vw Move Words 
13 MVC Move and Clear Words 
14 MVR Move Repeat 
15 TRN Trans late 
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3.4.1 INDIRECT FIELD LENGTH 

OP Mnemonic 
_._,. __ ._. __ ~-

16 SOE 
11· SDU 
18 SZE 
19 szu 
30 BCT 
31 NTR 
35 VEN 
37 SLL 
38 SLD 
39 SEA 
42 AND 
43 ORR 
44 NOT 
45 CPA 
46 CPN 
49 EDT 
60 LOK 
61' ASP 
62 HC·L 
64 SLT 
65 WHR 
6'6 STB 
67 LlX 
68 SIX 
85 CIO 
86 ATE 
87 MOP 
88 D2B 
89 820 
90 INT 
91' SRO 
92 RAD 
94 IIO 
95 ROT 
97 STT 
98 IOC 
99 SST 
AO MYS 
A1 CPS 
A2 HSH 

<Continued) 

Name 

Sct.1n-Equal 
Scan-Unequal 
Scan-Zone EQual 
Scan-Zone UneQual 
Communicate 
Enter 
Virtual Enter 
Search link List 
Search Link Oelink 
Search 
And 
Or 
Not 
Co•pare Alpha 
Co11·pare Numeric 
Edit 
Lock/ Un lo~k 
Adjust Stac"· Pointer 
Hyper Catl 
Search List 
Write Hardwar~ Registers 
Search Table 
Load.Index Registers 
Store .Index Registers 
Convert I/O 
Alter Table Entry 
Measurement OP 
Oecim~l to Binary 
Binary to Decimal 
lnterrupt 
Scan Re~ult Descriptor 
Read Address 
Initiate I/O 
·Read Ti•e of Day 
Set Ti•e of Oay 
I/O Co•plete 
Syster. Status 
Move Strings 
Compare Strings 
Hash Strings 
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3.4.1 

3.4.2 

INDIRECT FIELD LENGTH (Continued) 

The following 
capab;lity in 
ignored. 

instructio~s have Indirect Field Length 
AF only. SF indirect field length will be 

OP Mnemonic Name ------------
33 BRT Bit Reset 
34 SST Bit Set 
40 BZT Bit Zero Test 
41 BOT Bit One Test 
48 HBK Halt Breakpoint * 

* See Appendix A - Compatibility Notes <A.25>. 

LITERALS (Af ONLY) 

The literal capability can only be specified by "AF". An 
"A" Field Literal is specified by setting the 8 and 2 bits 
of the most significant aigit of AF True and the 4 bit 
fals~. The Literal flag indicates that the "A" address 
syllable of the instruction does not contain an address 
but does contain the literal data that is to be used by 
the instruction. The six digits of the "A" address portion 
of the instruction are the .operand itself and not the 
address index, address contrcller or the operand address. 
The literal is LEFT JUSTIFIED. literal capability and AF 
Indirect field Length cannot be s~ecified at the same 
ti me. 

MSD I LSD 
+---+-----+ 

8 L I AO L = Literal Flag = 1 
+-----+-----+ 

4 I o I u I a = fllust be Zero 
+----+-----+ 

2 L u u = Units of Literal Length 
+----+-----+ 

1 I A1 I u I A = Address controller of Literal 
+------+---... --+ field <see following table> 
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3.4.2 LITERALS <Continued) 

Bits A1 and AO of "AF" indicate the literal data type. 

At I AO Controller Unit Length 

0 0 Unsigned 4-tit <UN) I 1-6 digits 

a 1 Signed 4-bit <SN> I 1-5 digits ~lus sign 

1 I 0 8-b it < U A> I 1-3 ch a r act er s 
+----- ----+---._....-+------ ---...-~.....-.-~...._._. . .._._.. ...... _. +.--=------,.., .---------..-.-,--.__._ __ 

1 I 1 Reserved 

The following improper useage of literal will produce an 
Invalid- Instruction Fault CIEX = 22>. See Appendix 
A - Compatibility Notes <A.28>. 

1. Controller = 3 (A1*AO> 

z. Controller = 2 (A1•A0/) and length >3 

3. Controller = 1 <A1/•AO> and length >5 

4. Controller = 0 CA1/*A0/) and length >6 

The data itself must be left-justified in the six digit 
field that kOuld have contai~ed the non-extended A address 
if it were not literal. 
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3.4.2 LITERALS <Continued) 

Only the following instructions have literal capability: 

OP Mnemonic Name 
~---.... ---~--

01 INC Increment 
02 ADD Add 
03 DEC Decrement 
04 SUB Subtract 
05 MPY ""ltiply 
06 DIV Divide 
10 PtVA . Move Alpha 
11 MVN Move Numeric 
14 MVR Move Repeat 
16 SOE Scan-Equal 
17 sou Scan-Unequal 
18 SZE Scan-Zone EQual 
19 szu Scan-Zone UneQual 
37 SLL Search Link List 
38 SLO Search Link De link 
39 SEA Search 

•40 BZT Bit Zero Test 
•41 BOT Bit One Test 

42 AND And 
43 ORR Or 
44 NOT Not 
45 CPA Compare Alpha 
46 CPN co.pare Numeric 
49 EDT Edit 
61 ASP Aojust Stack Pointer 
87 PIOP Measure•ent OP 
8E D2B Decimal to Binary 
89 820 Binary to Decimal 
94 110 Initiate I/O 
·98 IOC I/O Complete 

•Not recommended for general use 
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3.4.2 LITERALS (Continued) 

The Liter~l Flag is invalid in the follo~ing instructions 
and will cause an Invalid Instruction Fault <IEX = 21>: 

OP Mnemonic Na1ne 
----~~--

08 MVO Move Data 
09 MVL "ove links 
31 NTR Enter 
33 BRT Bit Reset 
34 SST Bit Set 
64 SL T Search List 
66 STB Searctt Table 
67 LIX Load Index Registers 
68 SIX Store Index Registers 
85 CIO Convert I/O · 
90 INT Interrupt 
92 RAO Read Address 
93 BRV 'lirtual Branch Reinstate 
95 RDT Read Ti•e of Day 
97 STT Set Ti ate of Day 
99 SST Syste• Status 
AO MVS ,..ove Std ngs 
A1 CPS Compare Strings 
A2 HSH Hash Strings 

The Literal Flag is ignored in the following instructions: 

OP Mnemonic Na•e 
-~- ....... -...-.. 

47 SMF Set Mode 
48 HBK Halt Breakpoint 
63 RET Return 
84 AC.M Accumulator Manipulate 
91 SRD Scan Resust Descriptor 
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3.4.2 

3.5 

3 .5.1 

3.5.2 

3.!. 3 

LITERALS (Continued) 

The Virtual Enter <VEN) and Hypercall (HCL) instructions 
use concatenated AF/BF field lengths or an AF literal. In 
this case, an Af literal of 01,· 82 or 83 will be 
interpreted as a length of 1, 2 or 3 characters in the "A" 
location. All other literals are not allowed and will 
cause an Invalid Instruction fault (IEX = 21). 

INSTRUCTION OPERAND OVERLAP DEFINITIONS 

TOTAL OVERLAP 

Two operands totally overlap if their addresses, address 
cor.trollers and field lengths are identical. 

PARTIAL OVERLAP 

Two operands partially overlap if at least· one digit of 
~ach occupy the same memory location and at least one of 
the following cond;tions is true. 

1) Starting operand addresses are not eQual. 
2> Oat a types are not equal. 
3> Field lengths are not equal. 

~ATCHING TYPE-ADDRESS OVERLAP 

A t y p·e of pa rt i a l o v e r lap w he re t he ope rands add res s es a re 
the same and data types are the ~ame, but the field 
lengths are not the sa9e. 
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4 PROCESSOR STATE 

4.1 INTERNAL PROCESSOR STATE 

** 

The V-Series architecture is basically a memory-to-memory 
computer architecture. However, some processor state is 
loaded from memory by the processor at specific times, and 
any succeeding modifications of those 'fi.elds in main 
aemor~ h•s no i••ediate effect upon the processor 
operation. 

The following list specifies the global state set up in 
memory by software and loaded within the processor: 

1. REINSTATE LIST ADDRESS 

2- ~EMORY AREA STATUS TABLE ADDRESS 

3. SNAP PICTURE ADDRESS 

4. MEMORY ERROR REPORT ADDRESS 

5. KERNEL MEMORY AREA TABLE BASE/LIMIT ENTRIES 

6. MCP ENVIRON"ENT TABLE ADDRESS 

7. NUMBER 0 F ENTRIES IN .THE MCP ENVIRON·MENT TABLE 

8. TIME Of DAY 

** Not all processors load this item of processor state. See 
Appendix A - Co•patibility Notes CA.44). 
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4.1 INTERNAL PROCESSOR STATE (Continued) 

The following list specifies the state maintained within the 
processor for the CURRENT TASK: 

1. TASK REINSTATE LIST POINTER - points to _entry for 
current task 

2. TASK USER ENVIRON~ENT TABLE POINTER - points to ET 
for current task 

3. NUMBER Of ENTRIES IN TASK USER ENVIRONMENT TABLE 

4. TASK USER SERVICES MEMO~Y AREA TABLE POINTER - points 
to USMAT for current task 

5. NU~BER Of ENTRIES IN THE USER SERVICES MEMORY AREA 
TABLE 

6. MCP DATA MEMORY AREA BASE/LIMIT - points to MCP DATA 
MA for current task 

7. ACTIVE ENVIRONMENT NU~BER - active environment number 
for current task 

8. PROGRAM COUNTER - program address for current task 

9. TIME SLICE REMAINING 

10. ACCUf'IULATOR 

11. MEASUREMENT REGISTER 

12. INTERRUPT MASK 

13. MOBILE INDEX REGISTERS 

14. COMPARISON TOGGLES CCOMS) 

15. OVERFLOW TOGGLE 

16. ~ODE INDICATORS 
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The Overflow Flag indicates that the r~sult field_ length 
of an arithmetic, Move Alphanumeric, or Move Numeric 
operation is not sufficient to store the result. 

The Overflo~ Flag is not cleared at the beginning of an 
arithsetic operation, but is preserved. Therefore, it 
indicates overflow that has occurrec any time before or 
during a series of arithm~tic operations or other 
interspersed non-arithmetic operations. 

The Overflow Flag is cleared by the Conditional Branch on 
Overflow COP = 28> 1 Edit <OP = 49) and Searc~ COP = 39) 
i ns t r u ct i on s • 

The Overflow Flag is stored in memory and reset by the 
Branch Coamunicate <OP= 30), Enter <OP= 31>, Virtual 
Enter <OP = 35)~ and Hyper Call <OP = 62) instructions. 
The Overflow Flag is also stored in •etr.ory and reset by 
the Interrupt and the Hard~are Call procedures. 

Th• overflow Flag is unconditionally restored fro• •e•~ry 
by the Return ~OP : 63> and Virtu•l Branch Reinstate 
COP= 93) instructions and· conditionally restored. from 
me•ory by t~e Exit (OF = 32>. 

The COM and OVF Flags field r~ferenced elsewhere in this 
documentation contain the ·following inforeation: 

Information 

Reserved 
· Reserved 

Reserved 
Reserved 
Reserv.ed 
Overflow Flag 
to•parison Low Fl.ag 
Co•~arison High flag 

Digit 

t 

Bit 

3 
2 
1 
0 
3 
2 
1 
0 

* Note~ Digit 0 is used as a fl.ag during the EXIT 
l'l"S t.ruc ti on to. specify w-hether to restore 
the $ettings of the Overflow and Comparison 
flags. 
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4.2 OVERFLOW FLAG (Continued) 

The Overflow Flag is affected by . the following 
instru~tions and procedures: 

OP Mnemonic ._ ____ .__ 
01 INC 
02 ADD 
03 DEC 
04 SUB 
06 DIV 
10 "V.A 
11 MVN 
28 OFL 
30 ecT 
31 NTR 
32 EXT 
35 VEN 
39 SEA 
49 EDT 
50 IAD 
51 IAS 
52 ISU 
53 ISS 
54 IfWIU 
55 IMS 
57 UH 
62 HCL 
63 RET 
70 RAA 
71 RAS 
72 RSU 
73 RSS 
74 RMU 
75 Rfe1S 
76 RDV 
77 RDS 
84 ACM 
88 028 
89 B2D 
93 BRV 

INP 
HCP 

Name 

Fixed Point Arithmetic 

Move Alphanu•eric 
Move Nueeric 
Branch on Overflow 
Branch Ccmmuricate 
Enter 
Exit 
Virtual Enter 
Search 
Edit 
Integer Arithmetic 

Hyper Call 
Return 
Real Ari th111eti c 

Accumulate Manipulate 
Decimal to Binary Conversion 
Binary to Decimal Conversion 
Virtual Eranch Reinstate 
I~terrupt Procedure 
Hardware Call Procedure 
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4.! tO,PARISON FLAGS (COMH, COML) 

The states of the Comparison Flags are: 

+-COML-1-COMH-+ 
I o I o I 
I o I 1 I 
I 1 I o I 
I 1 I 1 I 
+------·--~---+ 

Null <Clear> 
Greater or High 

· Less or Low 
Equal 

1997 5390 

PAG.E 40 

Tile Co•parison Flags will be stored in 11e11ory and reset by 
the Branch Coemunicate COP = 30>, Enter (OP = 31>, Virtual 
Enter <OP = 35>, and Hyper Call COP = 62) instructions. 
They are also stored in memory and reset by the Interrupt 
and th~ Hardware Call procedures. 

The C~mparison Flags are unconditionally restored froa 
•emory by the Return COP = 63) an~ Virtual Branch 
Reinstate (OP = 93) instructions and conditionally 
restored fro• aemory with by the Exit <OP = 32>. 

Th~ layout of the CO~ flags Field is displayed i~ Section 
4.2. 
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4.3 COMPARISON FLAGS (Continued) 

The Comparison Flags are affected by the 
instructions and procedures: 

following 

OP Mneaonic 
-~---~--

01 INC 
02 A DD 
03 DEC 
04 sue 
05 MPY 
06 DIV 
10 MVA 
11 MVN 
16 SDE 
17 SDU 
18 SZE 
19 szu 
30 BCT 
31 NTR 
32 EXT 
33 BRT 
34 BST 
35 VEN 
37 SLL 
38 SLO 
39 SEA 
40 BZT 
41 BOT 
42 AND 
43 OR 
44 NOT 
45 CPA 
46· CPN 
49 EDT 
50 IAI> 
51 IAS 
52 ISU 
53 ISS 
54 UllU 
55 IMS 
57 un 
58 ILD 
59 IST 
60 LOK 

Name 

Fixed Point Arithmetic 

Move Al~hanumeric 
Mcv e Nunie ri c 
Scan to Delimiter - Equal 
Scan to Deli•iter - Unequal 
Scan to Delimiter - Zone Equal 
Scan to Delimiter - Zone Unequal 
Branch Communicate 
Enter 
Exit 
Bit Reset 
Bit Set 
Vi rt u a l ·en t e r 
Search Link List 
Search link Delink 
Search 
Bit Zero Test 
Bit One Test 
~nd 
Or 
Not 
Compare Alphanumeric 
Co•pare Numeric 
Edit 
Integer Arithmetic 

Lock/Unlock 
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4.3 COMPARISON FLAGS (Continued) 

OP 

62 
63 
64 
66 
70 
71 
72 
73· 
74 
75 
76 
77· 
78 
79 
84 
88 
89 
91 
92 
93 
94 
A1 

Mne110 ni c 

HCL 
RET 
SL T 
STB 
RAA 
RAS 
RSU 
RSS 
R'"U 
RMS 
RDV 
RDS 
RLO 
RST 
ACM 
028 
820 
SRO 
RAO 
BRV 
IIO 
CPS 
I.NP 
HCP 

Name 

Hyper Call 
Return 
Sea re h list 
Search Table 
Real Arithmetic 

Decimal to Binary 
Binary to Oeci•al 
Scan Result Descriptor 
Read Add.ress Register 
Virtual Branch Reinstate 
Initiate I/O 
Compare Strings 
Interrupt Procedure 
Hard~are Call Procedure 

The Co•parison Flags are not altered by .conditional or 
unconditional branching. 
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4.4 MODE INDICATORS 

4.4.1 

The Mode Indicators are used to specify the operating mode 
of the processor. 

The Mode Indicators are stored in memory in the following 
format: 

INFORMATION 

Reserved 
Reserved 
Reserved 
Reserved 
Soft Fault Enable 
Privileged/User Mode 
Trace Mode 
Snap Enable 

DIGIT 

0 
0 
0 
0 
1 
1 
1 
1 

BIT 

3 
2 
1 
0 
3 
2 
1 
0 

The Mode Indicators may be changed by the following 
instructions and procedures: 

OP 

30 
62 
63 
93 

Mnemonic 

BCT 
HCL 
RET 
BRV 
INP 
HCP 

SNAP E~ABLE INDICATOR 

Name 

Branch Communicate 
Hyper Call 
Return 
Virtual Branch Reinstate 
Interrupt Procedure 
Hardware Call Procedure 

The Snap Enable Indicator must be set in addition to the 
Snap Picture Enable <see Sec. 4~6) to allow a Snap picture 
to b~ taken and ~tored at the Snap Picture addres~ that 
has been set with the Write Hardware Register instruction 
(OP = 65:BF = 01). 
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4.4.2 TRACE INDICATOR 

of the 
reset by 
or the 
or the 
alt.1ays 

The Trace Indicator enables the Trace function 
processor. The Trace Indicator is either set or 
the Hyper call COP = 62>, the Return <OP = 63>, 
Virtual Branch Reinstate COP = 93) ins~ructions 
Hardware Call procedure. The Trace Indicator is 
reset by the Interrupt Procedure. 

When the Trace function is enabled, a Trace Fault Hardware 
Call proceoure will be executed at the co•pletion of the 
current instruction except after the Hardware Call Return 
variant of the Return (OP = 63> instruction. The Hardware 
Call procedure will store the instruction address of the 
next instruction to be executed alo~g with some trace 
parameters on the stack. See Appendix A Compatibility 
Notes < A •. 50 >. 

The Hardware Call Return variant of the Return <OP = 63) 
instruction will prevent a Hardware Call procedure due to 
the Trace Indicator until the next , instruction has been 
executed. 
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4.4.3 PRIVILEGEO/USER MODE INDICATOR 

The Privileged/User Mode Indicator is used to control the 
use of certain instructions that •ay only be executed by 
the operating system. The system is in Privileged Mode, 
which allows all instructions to be executed, if the 
indicator is set. The system is in User Mode if the 
indicator is reset. An attempt to use a privileged 
instrYction while in User ~ode will cause an Invalid 
Instruction fault CIEX = 02>. 

The following instructions may only be executed in 
Prhileged Mode: 

OP 

60 
63. 
65 
85 
86 
90 
91 
92 
93 
94 
97 
98 
99 

Mnemonic 

LOK 
RET 
WHR
C 10 
ATE 
INT 
SRO 
RAO 
BRV 
110 
STT 
IOC 
SST 

Name 

Lock 
Return <HCL & HCP variant>. 
wr;te Hardware Register 
Convert I/O 
Alter Table Entry 
Interrupt 
Scan Result Descriptor 
Read Address 
v;rtual Branch Reinstate 
Initiate I/O 
Set Tim~-of-Oay Timer 
I/O Coaplete 
System Status 

The Privileged/User Mode Indicator also restricts the use 
of the MCP Environment Number in certain instructions. In 
the Virtual Enter <OP = 35), the Virtual Exit variant of 
Return <OP = 63>, the Move String <OP = AO>, the Compare 
String (OP = A1> and the Hash String COP = A2) 
instructions, if the ~ost significant digit of the 
Environment Number is equal to a "D" and the system is not 
in Privileged Mode cause an Invalid Instruction fault 
(IEX = 31). In the Move String COP = AO>, Compare String 
COP= A1) and Hash String COP= A2) instructions, if the 
Environment Nu~ber is eaual to "zero" and the system is 
not in Privileged Mode cause an Invalid Instruction fault 
<IEX = 32). 
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4.4.4 SOFT FAULT ENABLE INDICATOR 

The Soft Fault Enable Indicator enables the soft fault 
reporting feature of the V-Series operating system. 

When this indi~ator is set the ·Branch Communicate 
<OP = 30>, Hyper Call <OP = 62>, Return <OP = 63> and 
Virtual Branch Reinstate <OP = 93> instructions will 
~xamine the Soft Fault Pending Flag in the Reinstate List 
entry for the current task, and cause a Hardware Call 
procedure to be executed if the digit is not equal to 
zero. 

4.5 'EMORY ERROR REPORT ENABLE 

The Memory Error Report Enable allows one memory error 
report to be written into memory. 

This indicator affects the contents of main memory 
specified by the value of the Me•ory Error Report Address 
that has been set by the Write Hardware Register 
instruction COP = 65~Bf ~ 02}. 

This enable is set by the Write 
instruction COP = 65:BF = 02) and 
automatically after th~ report has 
11e•ory. 

4.6 SNAP PICTURE ENABLE 

HardMare Register 
is turned off 

been written into 

The Snap Picture Enable allows one SNAP picture to be 
stored in •emory. 

This enable affects the contents of main memory specified 
hy the value ~f the Snap Picture A~dress that has been set 
by· the Write Hardware R~gister instruction 
COP = 65:BF = 01). 

This indicator is set by the 
instruction _COP = 65:BF = C1> 
auto•atically after the picture 
memory. 

Write 
and 

has 

Hardware Register 
is turned off 

been written into 
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4.7 TASK TIMER 

The Task Timer is a counter that is used to interrupt a 
task when its time slice has ended. The maximum timer 
value is about 100 seconos. The most significant digit of 
the timer controls the timer ·interrupt. 

If the Timer Interrupt bit is set in the Interrupt Mask, 
an Interrupt procedure occurs, that stores the address of 
the next instruction to be executed, whenever the most 
significant digit of the tieer is eQual to zero. 

If the Timer Interrupt bit is not set in the Interrupt 
Mask, the timer , will continue to decrement at the same 
rate until an Interrupt procedure is executed for any 
reason. At that time the value of.the Task Timer will be 
stored in the Reinstate List Entry for the interrupted 
task and the Task Timer set to its ~aximum value. 

If an interrupt has not occurred before the entire task 
timer reaches zero, a task timer fault Mill occur, which 
will cause a hardware call that will store the address of 
the next instruction to be executed. See Appendix A -
Compatibility Notes <A.45>. 

The Task Timer is affected by the Virtual Branch Reinstate 
instruction <OP = 93> and the Interrupt procedure. 

The resolution of the Task Timer is machine dependent. 
See Appendix A - Compatibility Notes CA.36). 
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4.8 KERNEL MODE 

5 

Kernel Mode is the special mode the processor is in while 
ex~cuting the MCP Kernel routine. The MCP Kernel is 
entered with the execution of the Interrtipt procedure and 
ts eadted with the execution of the Virtual Branch 
~einstate instruction <OP = 93>. 

An attempt to execute a Hard~are Call procedure while in 
kernel Mode ~ill cause the systea to REDLIGHT halt after 
s~oring the fault indicators in absolute me•ory location 
72 - 81. 

When a REOLIGHT halt occurs, a SNAP picture is taken <if 
enabled) and the processor stops. The processor cannot 
continue from this point as the error tha~ caused the 
REDllGHT i~ in a non-recoverable portion.of the system. 
The error must be cured and the system reinitialized 
•anually. 

TASK AODRESSlNG ENVIRON"ENT 

5.1 TASK IOORESSING CAPABILITIES 

A task may have up to eight different areas of •ain •emory 
addressable in its local environ•ent at any one time. 
These local memory areas a~e located using the following 
data structures: the Reinstate List, the 'CP Environment 
Table, the U~er Environment Table, and Memory Area Tables. 
These tables are described in •ore detail in later 
sections. However, the basic linkages between these tables 
are described briefly below. 

Each task has an entry in a system array called the 
Reinstate List in which the processor and MCP maintain 
information about that task. 

A task •ay execute instructions from MCP code modules or 
user program code. All of the code •odules for the MCP 
have entries in the ~CP Environment Table. Entry #0 of the 
Reinstate List contains a pointer to the MCP Environment 
Table. All cf the code modules for a user program have 
entries in the User Environment Table for that task. The 
Reinstate list entry for each task contains a pointer to 
the User Environ•ent Table for that task. 
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5.1 TASK ADDRESSING CAPABILITIES (Continued) 

Each MCP or User Environment Table entry points to a 
~e•ory Area Table which describes the local addressing 
environment for that code. The first eight entries in the 
Memory Area Table contain the actual base/limit pairs for 
each •emery area or indirect pointers to the actual 
base/limit pairs. 

The s•all~st allocatable unit of memory is a "e•ory Area. 
It may be from 1,000 to 1,000,000 digits in size in 
increments of 1000 digits. 

T~e follo~ing instructions or procedures change the 
operating environment of the processor by resolving the 
first eight entries in the specified Memory Area Table and 
retaining the Base and Limit values for memory access 
protection. See Appendix A - Compatibility Notes <A.34>. 

OP 

30 
35 
62 
63 
86 
93 

i-.ne moni c 

BCT 
VEN 
HCL 
RET 
ATE 
SRV 
lNP 
HCP 

Name 

Branch Communicate 
Virtual Enter 
Hyper Call 
Return 
Alter Table Entry 
Virtual Branch Reinstate 
Interrupt Procedure 
Hardware Call Procedure 

The processor has the ability to reference these eight 
Memory Areas as the local environment at any point in time 
<See Section 3.2>. The processor also has th~ ability to 
reference ncn-local Memory Areas and provide memory access 
protection for such Me•ory Areas as are specified by the 
Convert I/O COP = 85>, the Alter Table Entry COP = 86>, 
the Move String (OP = AO>, the Compare String (OP = A1>, 
or the Hash String COP = A2> instructions. 
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5.2 REINSTATE LIST 

The Reinstate List is a syste~ array set up by the MCP to 
control task switching on the processor. Every task has an 
entry in this table. 

The Reinstate List is located ·in memory with a Write 
Hardware Register instruction <OP = 65:Bf = OO>. 

T~o of the entries bave special significance. The entry 
for task 10 is not assigned a task, because its 
Environment Table Address field contains the address of 
t~e MCP Environment Table. Task #1 is reserved for the MCP 
Kernel co.de. 

See Appendix A - Compatibility Notes <A.46) for a detailed 
layout of the entry. 

5.~ ENVIRONMENT TABLE 

The E"viro-n11ent Tables are system arrays set up by the MCP 
to , infora the processor of the legal address;ng 
environ•ents for a task. A ta$k has access to addressing 
environments in the ~C~ Environ•ent Table or that task's 
USER Environ•ent Table. 

The MCP Environment Table fs located by the Environment 
Table Address fi~ld in the Reinstate list entry for Task 
#0. This Environment Table is shared by all tasks. 

Every task has its own USE~ Environ•ent Table, located by 
the Environ•ent Table Address field in the Reinstate List 
entry for that task. 

See Appendix A - Compatibility Notes CA.48> for a detailed I 
l~yout of the Environment Table entry. 
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5.4 ~EP.ORY AREA TABLE 

A Memory Area Table <MAT> contains 1-100 
contain the actual Ease/limit pairs for 
point indirectly via Copy descriptors 
Base/Li~it pairs. It may be an 
non-executable Memory Area Table. 

entries which 
a memory area or 

to the actual 
executable or 

Each environmental table entry of a task contains the 
address of a ~emory Area Table and the number of entries 
in that table. Each task when runn;ng has one of its 
Memory Area Tables loaded into the hardMare. This is 
called its local addressing· environeent. A task can have 
up to eight different r-emory areas in its local addressing 
environment at any one time. Its local addressing 
environ•ent is oefined by an executable Memory Area Table. 
An executable Memory Area Table contains eight entries, of 
which Base/limit #1 references a cede me•ory area <i.e., 
i"structions are fetched fro• this memory area>. 

A· non-executable Memory Area Table does not contain a 
reference to a code memory area in Base/Liait pair #1. It 
is used for storage of Me•ory Area descriptors <Base/Limit 
pairs or Copy descriptors to Base/Limit pairs>. 

Ev~ry task has a User Services Memory Area Table <USMAT>. 
This non-executable Memory Area Table describes MCP memory 
areas containing privileged information about that task. 
To protect these memory areas from user access, this 
Memory Area Table is located by the Me~ory Area Table 
Address field in the USER Environment Table entry #0 for 
the task. Thus to access any of these memory areas via an 
instruction, the user must specif) an Environment Number 
of zero, which is illegal except in Privileged Mode. 

A Memory Area Table entry can have the following Memory 
Area Table entries: Original Entry, "C" Copy Entry, "E" 
Copy Entry, Memory Area Fault Entry, and Unused Entry. See 
Appendix A Compatibility Notes <A.34> for a detailed 
layout of each entry. 

Some processors reQuire an ATE to notify it when a MAT 
entry is modified. See Section 20 on the ATE instruction 
for details. 
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5.5 MEMORY AREAS 

The smallest allocatable unit of memory is a Memory Area. 
It may be from 1,000 to 1,000,000 aigits in size in 
inc,re1•ents of 1000 digits. For example, a software code 
module that is 57,244 digits in size will be assigned to a 
58,000 digit Memory Area. A software code •odule of only 
150 digits will be assigned to a 1,000 digit Memory Area. 

A 11emory area is located by a Base/Li•it pair contained in 
a Memory Area Table. For references tc data or code in 
the local addressing environ•ent, .the base relative memory 
addresses are added to the selected Base value determine 
the absolute r.emory location. 

"emory a~cess protection is provided by compari•ons of the 
Base and li•it Values to the address of the r~quested 
aeaory access to insure that the value ·of the requested 
address is less than th~ Limit value but greater than or 
eaual to the Base value. If the address of reauested 
11e•ory a~cess is outside of the specified Me•or)' Area, 
cause an Address Error fault.<AEX = 20-26) and ter•inate 
the instruction without storing any further data into 

~ 

5.6 M~"ORY AREA STATUS TABLE (MAST) 

The Memory Area Status Table is located in memory with a 
Write Hardware Register instruction <OP = 6S:BF = 03>. 
Each entry in the ~emory Area Status Table contains 
infor•ation that is related to a Memory Area that is known 
to the system. 

See Appendix A - Compat_ibility Notes <A.47> for a detailed 
layout of the entry. 
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5.7 LOCATING A ~E"ORY AREA TABLE ENTRY 

A Me~ory Area Table Entry is specified by a Task ~u•ber 
<TN>, Environment Number <EN), and a Memory Area Number 
(MAN). 

To locate a Memory Area Table CMAT> Or an entry within a 
~AT, one must traverse the addres~ links through the 
Reinstate List, the "CP Environment Table or Task User 
Environ•ent Table, and Memory Area Tables. 

The Task Number represents an array subscript into the 
Peinstate list of 0000 to 9999. <The actual number of 
possible tasks may be limited by memory constraints.> The 
~ddress of the Reinstate List is provided by software with 
a Write Hardware Register instruction <BF = OO>. The 
processor ma;ntains an internal pointer to the Reinstate 
L; st entry for the current task·, but must r eca t cul ate any 
references to Reinstate List entries for other tasks. the 
Reinstate List entry for Task #0 contains the MCP 
Environ•ent Table Address and that table's number of 
entries rather than information about an actual 
independent task. 

If the first digit of the EN is eQual to a "D", then the 
five least significant digits represent an array subscript 
into the MCP Environment Table of 00000 to 99999. The 
Reinstate List entry for Task #0 contains the address of 
the MCP Environment Table in its Environment Table Address 
fi~ld and the size of the MCP Environment Table in its 
Number of Entries in the Environment Table Field. 

If the first digit of the EN is eQual to "0 - 9", this six 
oigit nu•ber represents an array subscript into a User 
Environment Table of 000000 to 999999. <The actual number 
of environ•ents for a task may be limited by memory 
cons t r a i n t s • > T he R e i n st a t e l is-f~ en t r y f o r a t ask cont a i n s 
the address -of its task's User Er-vironment Table in its 
Environment Table Address field and the size of its task's 
User Environ•ent Table in its Number of Entries in the 
Environ•ent Table field. 
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5.7 LOCATING A MEMORY AREA TABLE ENTRY (Continued) 

If the first.digit of the EN is equal to any other value, 
then cause an Address Error fault CAEX : 52 if the EN came 
fro• an Environment Descriptor or AEX = 62 if the EN came 
fro• a MAT entry> and terminate the instruction ~ith no 
further action. If undigits exist iri the last five digits 
~f the EN, cause an Addr~ss Error fault (AEX = 53 if the 
EN came from an Environment Descriptor or AEX = 63 if the 
EN came from a MAT entry> and terminate the instruction 
with no further action. 

If the array subscript portion of the Environment Number 
is larger than the number in the Number of Entries field 
for the relevant Environaent Table, cause an Address Error 
fault CAEX = 57 if the EN ca•e from an Environsent 
Des c r i pt or or A EX = 6 7 i f the EN c a me· f r o • a Ill AT en t r y > 
and terminate the instruction with no further action. 

If a MAT is being located by an Environment Number 
contained in user addressable •e•ory <i.e., other than a 
MAT Copy Type entry or an "CP Function Table entry>, then 
the follc~ing additional security check is done: 

If the processor is not in Privileged Mode and either 
the Environ•ent Number eQuals zero <excluding the 
special cases of VIRTUAL ENTER and RETURN (VIRTUAL 
EXIT Variant>> or the first digit of the Environ•ent 
Number equals "O", then tause an Invalid Instruction 
fault CAEX : 31) and terminate the instruction with 
no further action. 

The Environ•ent Table entry located above contains the 
address of the desired Memory Area Table in its Memory 
Area Table Address field and the size of the MAT in its 
Number of Entries in the Memory Area Table field. If the 
"emory Area Number parameter is greater than the value in 
the Nu•ber of Entries in the Memory Area Table field, then 
cause an Address Error Fault <AEX = 58 if the EN came from 
an Envtron•ent Descriptor or AEX = 68 if the EN ca•e from 
a MAT entry>. If any of the digits of the Memory Area 
Number contain undigits, then cause an Address Error Fault 
(AEX = 54 if the EN ca~~ fro• an Environment Descriptor or 
AEX = 64 if the EN ca•e from a MAT entry>. 
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A Memory Area Table <MAT) entry may contain the following 
types of entries: an Original Type (the actual Base/Limit 
of the corresponding Memory Area>, an Unused Type <entry 
is unused), "C" or "E" Copy Types (entry contains a "C" or 
"E" Co~y Descriptor pointing to another MAT entry>, or 
"emory Area Fault Type <the Memory Area is not currrently 
in main memory>. 

The algorithm for resolving a MAT entry is generally 
handled as descr1bed below. However, in so•e instruction 
algorithms, additional entry type checki~g is performed 
which may cause additional error faults. Refer to the 
particular instruction algorithms for these except;ons. 

Copy Type entries provide levels of indirection for ·MAT 
entries, so that only one Original Entry may exist for a 
•e•ory area. One Original Entry may have many Copy Type 
entries pointing to it. If the MAT entry being resolved 
is a Copy Type entry, then the information in this entry 
is used to locate another MAT entry which must then be 
resolved. If a chain of Copy Type entries exists, then 
th;s process will repeat itself until a non-Copy Type 
entry is found. The handling of this final non-Copy Type 
entry is described later in this section. The next 
paragraph explains how to determine the Copy Descriptor 
parameters needed to locate the next MAT entry in the 
chain. 

If the M~T entry is a "C" Copy Type entry, then the 
Environment Number and Memory Area Number contained in the 
~AT entry <along with .the current Task Number> are used to 
locate the next MAT entry to be resolv~d <See Section 5.7 
for details>. Since the information in a "C" Copy Type 
entry may only point to a MCP MAT or a MAT for the current. 
task, it is freQuently used by the 'CP to gain access to 
memory areas belonging to whichever task it is currently 
servicing. 
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If the MAT entry is an "E" Copy Type entry, then the 
absolute address of the next MAT entry to be resolved is 
contain~d in the MAT entry. However, an "E" Copy Type 
entry must not point to another Copy Type entry or an 
Address Error fault CAEX = 69> will occur. The "E" Copy 
Type entry is typically used when a task wants to gain 
access to data in a memory area which belongs to antoher 
task~ In this case, the owning task has the Original Entry 
for the shared memory area 1n its Memory Area Table and 
th~ other tasks point to it via an "E" Copy Type entry. 

If the final MAT entry 1s an Original Type, then the 
Base/Limit pair contained in ·this. entry is loaded directly 
into proper processor Base/Limit registers. 

If the final MAT entry is a Memory Area Fault Type, then a 
Ha~dware Call Procedure reporting either a Soft Memory 
Area Fault or Hard Me~ory Area Fault is performed. A Soft 
Me•ory Area Fault is performed unless the particular 
instruction algorithm states otherwise. Note that an 
atte•pt to execute a Hardware Call Proc~dure in Kernel 
"ode causes a REDLIGHT halt CSee Section 4.8). 

If the final MAT entry is an Unused Type, then the Base 
and Limit registers for this entry are set eQual to each 
other. However, since these Base/Limit values are invalid 
<i.e., Base/Limit : 000/00C>, any attempt to access memory 
via an Unused Entry will cause an Address Error fault CAEX 
·= in>. 
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5.9 LOADING A MEMORY AREA TABLE 

5.10 

loading a Memory Area Table <MAT> consists of locating an 
.eight entry executable MAT, resolving entries 0-7, and, if 
no error faults were detected, loading the final results 
into the corresponding processor Base/Limit registers 0-7. 

This procedure is performed when a task changes or reloads 
its local environment during instr~ctions like Hypercall, 
Branch Communicate, Virtual Enter <non-local variant>, 
Return <Virtual Exit, Hyper Return, and Hardware Return 
variants>, Interrupt, Virtual Branch Reinstate, and Alter 
Table Entry. It is also used in the Hardware Call 
Procedure and Interrupt process;ng. 

MCP DATA AREA 

Every task has a memory area <located by User Environment 
Nu~ber 0, Memory Area Nu•ber O> called the MCP Data Area 
in wh;ch the MCP maintains information concerning that 
task. In addition, it contains the "reserved memory" of 
the MCP routines for that task <See Section 22.2 for a 
descri~tion of the MCP Data Area re~erved memory>. The MCP 
Data Area is described by Base/Limit pair #0 when a task 
is executing MCP code. 
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6 INTERRUPT PROCESSING 

There are two mechanisms for interrupting an instruction 
st re a"' , to st a r-t- ex -e cut i n g the a ppr op d ate fl' C P rout i n es: 
Interrupt Procedures and Hardware Call Procedures. 

1. An Interrupt Procedure is executed as a response to 
certain instruction interrupts or maskable interrupts 
to transfer control of the processor to the MCP 
kernel routine. 

An Interrupt Mask is used to indicate which of the 
•askable conditions ~ill be allowed to interrupt the 
current processing. If any interrupt conditions have 
occurred, and the corresponding bit<s> in the 
Interrupt Mask is set, then an interrupt procedure is 
executed. The interrupt condition will be reset 
during the execution of the Interrupt procedure if 
the corresponding condition is set in the Interrupt 
"ask. 

The Interrupt Descriptor is as follows: 

CONDITION 
--~--.-.- _,_, .. 
Reserved 
Instruction 
Overteap 
Task Timer 

Reserved 
REAL TIME 110 

NORMAL 110 ERROR 

NO.RM Al I/O 

BIT 

7 
6 
5 
4 

3 
2 

1 

0 

CAUSE 

Instruction-r~lated Interrup~ 
Syste• Overtemperature 
MSD = 0 

I/O COMPLETE 
Real Time Device. 
I/O COMPLETE, Exceptions, 
Non-Real Tiae Device. 
I/O COMPLETE, No Exceptions, 
Non-Real Time Device. 

The Instruction Interrupt is net maskable. However, 
the oth~r Interrupt Oescriptcr bits are the logical 
"and" of the pending interrupt conaitions and the 
Interrupt Mask. 
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6 INTERRUPT PROCESSING <Continued) 

The definition of the eig~t bit Interrupt Mask is as 
follows: 

CONDITION BIT 

Reserved 7 
Reser\led 6 
Overtemp 5 
Task r;mer 4 

Reserved 3 
REAL TIME I/O 2 

I/O ERROR 1 

NORMAL l/0 0 

CAUSE 

Syste• Overtemperature 
MSD = 0 

I/O COMPLETE 
·Real Titne Device. 
I/O CO~PLETE,. Exceptions, 
Non-Real Time Device. 
I/O CO~PLETE, No Exceptions, 
Non-Real Time Device. 

The ;nterrupt conditions are tested and the interrupt 
procedure initiated at the end of the current 
instruction with the address of the next instruction 
to be executed stored in the Interrupt Frame unless 
an instruction variant specifies that the address of 
the instruction that caused the interrupt is to be 
stored in the Interrupt Frame. 

Instruction Interrupts are flagged ;n the Interrupt 
Descriptor with the actual Instruction Interrupt 
condition stored in the Instruction Interrupt Cause 
Descriptor located in absolute memory locations 32 -
33. 
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6 INTERRUPT PROCESSING (Continued) 

The Instruction Interrupt Cause Descriptor is defined 
as follows: 

VALUE CAUSE 

Reserved 08-FF 
07. 
06 
05-
04 
03 
02. 
01 
00 

Failed Virtual B~anch Reinstate 
executed Int~rrupt Instruction <OP = 90> 
Failed Hardware Call 
Released Event 
Released Lock 
failed Event 
Failed lock 
Reserved 

An Interrupt caused by a failed 
procedure •ay s-tore i1'.'consistent 
upon the cause-of the failure. 

Hardware Call 
values depending 

An over-temperature condition in the system will 
cause an Interrupt pro,edure to be executed. After 
detection of the condition a processor-dependent time 
delay occurs before a syste• power-off is initiated. 

It an Interrupt cbndition and a Hardware Call 
condition exist at the saae time, the following 
algor~th• is applied: 

a. If an Instruction Interrupt condition and an 
instruction-related Hardware Call "error" 
condition <Invalid Arithmetic Data, Instruction 
Ti•eout, Address Error, Uncorrectable Memory 
Parity Error, Invalid Instruction> occurs at the 
same tiae, then the Instruction Interrupt 
condition is ignored as the instruction did not 
actually.execute correctly. 

b. If the Instruction Interrupt condition is a 
Faited Lock and the only Hardware Call condition 
is a Trace Fault, then the Trace Fault condition 
is ignored. 
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6 INTERRUPT PROCESSING.<Continued) 

c. If any other Fault conditions still remain, then 
a Hardwar~ Call Procedure is performed. 

d. If any Instruction Interrupt conditions remain or 
any maskable interrupt cor.ditions are not masked 
by the Interrupt Mask <which may have just been 
loaded by a Hardware Call procedure>, then an 
Interrupt Procedure is performed. 

2. A Hardware Call procedure is executed as a response 
to certain processor detected faults. A Hardware 
Call proceaure changes the syste~ environment ana 
transfers control to a software error handling 
routine. · 

The Hardware Call procedure stores the "state" of the 
processor in a Hardware Call Stack Frame on the stack 
that is associated with the called routine. 

The instruction address of the failing instruction is 
included in the •state" that is stored as a result of 
the following faults: Address Error; Invalid 
Instruction; Invalid Arithmetic Data; Invalid Alter 
Table Entry; Accumulator Trap; Uncorrectable Memory 
Errors; Instruction Timeout; and certain Memory Area 
Faults. 

The instruction address of the next instruction to be 
executed <uniess one of the faults that reQuire that 
the address of the failing instruction be stored is 
also present) is included in the "state" that is 
stored as a result of the following ·faults: Trace; 
Progra•atic Soft fault; and other Memory Area faults. 

See the introductory discussion in Section 6 about 
Interrupt Procecures for a descr;ption of the 
algorithm to be applied when an Interrupt condition 
and a Hardware Call condition exist at the same time. 
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6.1 INTERRUPT PROCEDURE (!NP> 

The Interrupt procedure is used by the processor hardware 
to transfer the syste~ environment to the ~CP Kernel. 

This procedure is used to enter· the MCP Kernel function 
specified by the six d.igit address located at memory 
address 94,. relati~e to the MCP Data Area for Task #1. 
Processor registers and "state" are storeo in the 
Interrupt Fra•e and control is transferred to the MCP 
Kernel environment. 

The following operations are pefor•ed by this instruction 
to enter the MCP Kernel environment: 

1. Store th~ current value of the Task Timer into the 
Ti•e Slice Re•aining Field of the Reinstate List 
Entry for the current Task. Set the value of the 
Task Timer to its maximum numeric value. 

2. ·Store the two-digit Interrupt 
abs~lute memory locations 21-22. 

Des er ;p tor into 

3. Store the machine "state" of the int~rrupted task 
into the Interrupt Frame, located in the Reinstate 
List Entry for the interrupted task. 

4. Selectively reset t~e interrupt conditions according 
to th~ Interrupt Mask. If the bit in the mask is 
eoual to a "one", reset the corresponding condition. 
If the bit in the mask is equal to "zero" the 
corresponding condition will not be cha~ged. Reset 
the Instruction Interrupt condition. 

S. Set the machine "state" as follows: 

INFORMATION 

Kernel Mode 
Active Environment Number 
Current Task Number 
Privileged/User Mode 
Trace "ode 
Snap Enable 
Soft Fault Enable 
Measurement Register 
Comparison & Overflow Flags 

SET TO 

SET 
000000 

0001 
PRIVILEGED 
NON-TRACING 

DISABLED 
DISABLED 
0000 0000 

RESET 
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6. Set the MOPOK signal to "0" while the Measurement 
register is being changed and set it to a "1" at all 
other times. 

7. Set th~ Interrupt Mask regist~r to zero. 

8. Store the four digit Task number for Task number one 
C0001> at absolute me•ory address 82. 

9. locate and load the Kernel Memory Area Table <MAT), 
which i~ the MAT pointed to by the first entry in the 
USER Environment Table for Task #1. 

10. Execute an unconditional branch to the six-digit 
address, relative to Base #1, located at memory 
address 94, relative to Base #0. If any Hardware 
Call conditions exist, cause a REDLIGHT halt CSee 
Section 4.6> after storing the fault indicators in 
absolute memory location 72 - 81. 
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6.2 HARDWARE CALL PROCEDURE CHCP) 

The Hardware Call procedure is used by the processor 
hardware, when one of the specified faults exist, to enter 
the routine specified by the Hardware Call Function. The 
fault indicators are storeo in a fixed memory location 
rel•tive to Base #0 of the called function. Processor 
"$tate" is stored in a Hardware Call Stack Frame on a 
stack that is relative to Base #0 of the specified 
function. Control is transfered to the Hardware Call 
Procedure code. 

If the pr~cessor is in the MCP Kernel environment, an 
attempt to execu~e a Hardware Call procedure will cause 
the processor to REOLIGHT halt <Se~ Section 4.8> after the 
fault indicators have been stored in absolute memory 
location 72 - 81. 

The following operations are performed by this procedure: 

1. Locate the six digit address, relative to the MCP 
Data Area, of t~e Hardware Call Function entry in the 
l'ICP Function Tab.le at a:emory address 87 relative to 
the MCP Data Area. 

The Hardware Call. Function entry 
following information: 

tNFOR,ATION 

Environment Number 
Next Instruction Address 
Protection Field coo> 
Reserved 
Interrupt Mask 
Mode Indicators 

D 16 ITS 

00-05 
06-11 
12-13 
14-15 
16-17 
18-19 

Note - The lowest memory address = 00 

contains the 
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6.2 HARDWARE CALL PROCEDURE (Continued) 

If the Protection Field is not eQuat to "DD", then 
this Hardware Call Procedure has failed- Perform the 
follow 1 n g steps : 

a. Write the Fault Indicators into the failed 
Hardware Call RID Area Field of the Reinstate 
List entry for this task. 

b. Write "05" into the State Indicator field of the 
same Reinstate List entry. 

c. Perfore an Interrupt Procedure, reporting a "05" 
CFail~d Hardware Call> in the Instruction 
Interrupt Cause Description. 

2. Load the Me•ory Area Table 
Environ•~nt ~umber contained 
Function Table entry. 

specified by the 
in the Hardware Call 

If an invalid Environment Number or Memory Area 
Number is encountered or a Memory Area Fault is found 
during the loading of the MAT, then this Hardware 
Call Procedure has failed. Perform the follo~ing 
steos: 

a. Write the Fault Indicators into the Failed 
Hardware Call RIO Area Field of the Reinstate 
List entry for this task. 

b. Write "05" into the State Indicator field of the 
same Reinstate List entry. 

c. Perfor~ an Interrupt Procedure, reporting a "05" 
(Failed Hardware Call) in the Instruction 
Interrupt Cause D~scrip~ion. 
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6.2 KARDWARE CALL PROCEDURE (Continued) 

3. Store ten digits of Fault Indicators into memory 
l~cation 72 - 81, relative to the newly loadeo 
Base #0. The Fault Indicators contain the following 
info rm at ion: 

INFORMATION 

Hard Memory Area Fault 
Trace 
Invalid Arithmetic Data <Undigits) 
So~t Memory Area Fault 

Invalid Instruction 
Uncorrectable Memory Parity Error 
Address Error 
Instruction Timeout 

Stack Overflow 
Accumulator Trap 
Snap Picture Taken 
Soft Fault 

Reserved 
Reserved 
Reserved 
Task Timer Fault 

Reserved 

Address Error Extension 

Invalid Instruction Extension 

4. Reset the Fault Condition Indicators. 

DIGIT BIT 

72 3 
72 2 
72 1 
72 0 

73 3 
73 2 
73 1 
73 0 

74 3 
74 2 
74 1 
74 0 

75 3 
75 2 
75 1 
75 0 

76-17 ALL 

78-79 ALL 

80-81 ALL 
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5. Use the stack pointer, located at address 40 
(Relative to the ne~ly loaded Base #0) as the 
~tarting address, relative to Base #0, to store the 
Hardware Call Stack Fra•e. 

The Hardware Call Stack Frame is stored on the stack 
;n the fellowing seQuence. 

INFOR~ATION DIGITS 

Old TOS ==> Accumulator 
Measurement Register 
Interrupt Mask 
"obile Index Registers 
Mode Indicators 
COM and OVF Flags 
Active Environ~ent Number 

New IX3 ==> Instruction Address * 
Saved IX3 Value 

New TOS ==> 

Stack Frame Indicator CFO> 
Fault Environment Number ** 
Fault Memory Area Nu•ber ** 
Fault Task Number·** 
Trace Information ** 

Note - The lowest memory address = 00. 

00-27 
28-35 
36-37 
38-69 
70-71 
72-73 
74-79 
80-85 
86-93 
94-95 
96-101 

102-103 
104-107 
108-187 

* Either store the address of the failing instruction 
or the address of the next instruction to be executed 
on the stack depending upon the type of fault. 

** If the Hardware Call was caused by a Hard or Soft 
Memory Area fault, store the Environment Number, 
Memory Area Number and Task Number of the faulted 
entry as parameters on the stack. See Appendix A -
Compatibility Notes <A.51). If in Trace Mode, the 
trace oarameters are passed on the stack in the next 
80 digits. See Appendix A Compatibility Notes 
<A.50). The space for these parameters is al~ays 
atlocated whether or not they are actually present. 
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6.2 HARDWARE CALL PROCEDURE (Continued) 

6. Store the new _value of the next available stack 
location <Relative to th~ newly loaded Base #0) into 
•emory address 40 (Relative to the newly loaded 

·ease #0) •. 

7. Set the two most significant digits of IX3 to "CO" 
and set the six least significant digits of IX3 to 
the initial address specified in memory address 40 
<Relative to the newly loaded Base #0> plus 80. 

IX3 no~ points to the Next Instruction Address in the 
Stack Frame. 

8. Set the ma~hine •state" as follows: 

INFORMATION 

Next Instruction Aadress 
Active Environ•ent Number 
Interrupt Mask 
Mode Indicators 
"ea~urement Register <user field) 
Coeparison & Overflow Flags 
Trace Mode 

SET TO 

Function Table 
function Table 
Function Table 
Function Table 

000000 
RESET 

NON-TRACING 

9. Set the MOPOK line to "zero" while the Measure•ent 
re~ister is being changed and set it to a "one" at 
all other times. 
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10. Using the new Base/Limit environment, resolve the 
next instruction address, relative to Base #1 and 
execute an unconditional branch to that address. 

The use of the Mobile Index Registers or the Accumulator 
to pass parameters is invalid. The contents are not 
guaranteed. 

The Hardware Call procedure fails if any faults exist at 
the completion of the Hardware Call procedure. If the 
Hardware Call procedure fails, store: 

Ca> the Fault inoicators in the Failed Hardware Call RIO 
Area field of the Reinstate List Entry for this task 

Cb> •1 05" into the State· Indicator Field of the Reinstate 
List entry for this task 

Cc> "05" into absolute mesory locatibn 32 and cause an 
Instruction Interrupt to the MCP Kernel. The 
Interrupt procedure may store inconsistent values 
depending upon the cause of the failure. 
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The Fault Indicators are described in the following 
r,laragraphs. 

6.2.1.1 (DIGIT 72 BIT 3> - HARD MEMORY AREA FAULT 

This fault indicates that ·a Hardware Call procedur,e was 
executed that stored the address of the failing 
instruction because a Memory Area Fault entry was detected 
while loading a Memory Area Table in certain inst~uctions 
[Hyper Call <OP : 62>, Convert I/O COP = 85), Move String 
COP = AO>, Compare String COP = A1>, and Hash String 
COP = A2>l thai reQuire the faulted entry in order to 
execute the instruction. The Environment Number and 
"emory Area Number that point to this Mesory Area Table 
entry were also st~red &$ stack parame~er~. 

6.2.1.2 <DIGIT 72 BIT 2) - TRACE FAULT 

This f~ult indicates that a Hardware Call procedure was 
executed that stored the address of the next instruction 
to be e~ecuted because the system is operating in Trace 
Mode. 

The following information is passed on the stack on each 
trace fault. See Appendix A - Co•patibility Notes <A.SO>. 

1. Program address of previous instruction <the one 
being traced). 

2. Program address of next instruction. 

3.. Opcode. 

4. Resolved AF with an indirect flag indication. 

5. Resolved BF -.rt-th an indirect flag indication. 

6- A address, resol~ed <including inoex register used 
and address controller>. 

7. B address, resolved (including index register used 
and address controller>. 
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6.2.1.2 

6.2.1.3 

TRACE FAULT <Continued) 

8. c address, resolved <including index register used 
and address controller>. 

9. Overflow and Comparison flags. 

(DIGIT 72 BIT 1 ) - ·I NV AL ID ARITHMETIC DATA FAULT 

This fault indicates that a Hardware Call procedure was 
executed that stored the adcress of the failing 
instruction because an undigit oth~r than the sign digit 
has been detected in an arithmetic operand. See Appendix 
A - Compatibility Notes CA.16>. 

A SNAP picture will be taken if enabled by the Snap Enable 
I~dicator <Sec. 4.4.1> and the Snap Picture Enable (Sec. 
4.6). 

6.2.1.4 (OIGIT 72 BIT 0) - SOFT MEMOPY AREA fAULT 

This fault indicates that a Hardware Call procedure was 
executed that stored the address of the next instruction 
to be ~xecuted because a Me•ory Area Fault entry was 
detected while loading a Memory Area Table in those 
instructions that do not r~Quire the faulted entry in 
order to execute the instruction. The Environment Nu•ber, 
"emory Area Number and Task Number that point to this 
Memory Area Table entry were also stored as stack 
para•eters. 

6.2.1.5 (DIGIT 73 BIT 3) - INVALID INSTRUCTION FAULT 

This fault indicates that a Hardware Call procedure was 
executed that stored the address of the failing 
instruction because an Invalid Instruction has been 
detected. -further detail will also be stored· in the 
Invalid Instruction Extension byte <See Section 6~2.3>. 

A SNAP picture will be taken if enabled by the Snap Enable 
Indicator CSec. 4.4.1> and the Snap Picture Enable <Sec. 
4.6>. See Section 6.2.3 for those errors classified as 
Instruction Errors. 
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6.2.1.6 CDI~IT 73 BIT 2) - UNCORRECTABLE ~E"ORY PARITY ERROR 

Th1s fault indicates that a Hardware Call procedure was 
executed that stored the address of the failing 
instruction because· an Uncorrectable "multi-bit" P'temory 
~arity Error has been detected. An Uncorrectable Memory 
Parity Error during the execution of a processor 
instruction will terminate the instru~tion without writing 
into memory at the location the error was detected. 

~.2.1.7 CDI61T 73 BIT 1> - AOORESS ERROR FAULT 

This fault indicates that a Hardware Call procedure was 
executed that stored the address of the failing 
instruction because an Address Error has been detected. 
Further detail will also be stored in the Address Error 
Extension byt~ <See Section 6.2.2>. 

A SNAP pict~re will be take~ if enabled by the Snap Enable 
Indicator <Sec. 4.4.4) and the Snap Picture Enable <Sec. 
4.6>- See Section 6.2.2 for those errors classified as 
Address Errors. 

6.2.1.8 <DIGIT 73 BIT O> - INSTRUCTIOh TIMEOUT FAULT 

This fault indicates that a Hardware Call procedure was 
executed that stored the address of the failing 
instruction because an instruction has taken longer than a 
specified processor dependent timeout value. The· 
Instruction Timeout timer value varies from processor to 
processor. See Abpendix A - Co•patibility Notes <A.27.4>. 

A SNAP picture will be taken if enabled by the Snap Enable 
Indicator <Sec. 4.4.1) and the Snap Picture Enable <Sec. 
4.6) •. 
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This fault indicates that a Hard~are Call procedure was 
executed that stored the address of the failing 
instruction because an attempted stack operation would 
have exceeded the limit of Memory Area "zero". This bit 
•ay only be set by the Virtual Enter COP = 35>, the Hyper 
Call (OP = 62> or the Adjust Stack Pointer (OP= 61) 
instructions. 

6.2.1.10 <DIGIT 74 BIT 2> - ACCU~ULATOR TRAP FAULT 

This fault indicates that a Hardware Call procedure was 
executed that stored the aadress of the failing 
instruction because an Accumulator Trap Fault occured. 

6.2.1.11 (DIGIT 74 EIT 1) - SNAP PICTURE TAKEN 

This fault indicates that a SNAP Picture Mas stored in 
•emory at a location that has been previously been set 
w;th a Write Hardware Register instruction 
<OP = 65:BF = 01). 

6.2.1.12 (DIGIT 74 BIT Ol - SOFT FAULT 

This fault indicates that a Hardware Call procedure was 
executed that stored the adaress of the next instruction 
to be executed because a Soft Fault has been detected. A 
Soft Fault is detected when Soft fault Enable is set and 
the soft fault digit, located in the Reinstat~ list entry 
for the current task, is not equal to zero. This indicator 
may only be set by the Hyper Call COP = 62>, Branch 
Communicate <OP = 30), Return COP = 63) and Virtual Branch 
Reinstate COP = 93) instructions. 

6. 2 • ·1 • 1 3 < D I GI T 7 5 B IT 0 ) - T A S I< T I ME R F A UL T 

This fault indicates that a Hardware Call procedure was 
executed that stored the address of the next instruction 
to be executed because th~ task timer reached a value of 
zero. See Appendix A - Compatibility Notes <A.45). 
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6.2.2 (DIGIT 78-79) - ADDRESS ERROR EXTENSION (AEX) 

When the Address Error Fault Indicator is set <See Section 
6.2.1-7), The Address Error Extension byte will further 
define the type of error. 

lNFORflATION 

General 
Invalid Address Relationship 
Hyper Call function Limit Error 
Odd Operand Address 
Invalid MAT Entry Type 

VALUE 

00 
01 
02 
03 
04 

Index Register, General 10 
Invalid Arith•etic 11 
Index Register Contains Undigit 12 
Invalid Base Indicant 13 
Stack Pointer <IX3) is negative 14 
Stack Pointer <IX3> is odd 15 

Base/limit Error~ General 
Instruction ·Fetch 
Add~ess Resolution 
Operand .. rite 
Operand Read 
Global link Address 

Address Undigit, General 
Instruction Fetch 
Address Resolution 
Operand Write 
Operand Read 
Global Link Address 

Branch Address, General 
Address >= Limit 
Address Contains Undigit 
Odd Address 

20 
21 
22 
23 
24 
25 

30 
31 
32 
33 
34 
35 

40 
41 
42 
43 
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6.2.2 (DIGIT 78-79) - ADDRESS ER~OR EXTENSION (Continued) 

INFORMATION VALUE 

Invalid Environment Oescr;ptor 50 
Invalid Environment Number 51 

Invalid Most Signjficant Digit 52 
Index Contains Undigit 53 

Memory Area Number Contains Undigit 54 
Environment Number or Memory Area 

Number Out of Range, General 56 
Environment Nu•ber Out of Range 57 
Memory Area Number Out of Range 58 

Invalid Memory Area Table Entry 60 
Invalid Environment Number 61 

Invalid Most Significant Digit 62 
Index Contains Unaigit 63 

Memory Ar~a Number Contains Undigit 64 
Environment Number or Memory Area 

Number Out of Range, General 66 
Environment Nuaber Out of Range 67 
Nemory Area Number Out of Range 68 

"E" Copy Type Entry points to a Copy 
Type Entry · 69 
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6.2.3 C~IGIT 80-81> - INVAllO INSTRUCTION EXTENSION <IEX) 

When the Invalid Instruction Fault Indicator is set <See 
Se,tion 6.2.1.S>, the Invalid Instruction Extension byte 
will ~urther define the type of error. 

INFORPATION 

General 
Invalid Operator Code 
Privileged Mode Violation 
Invalid Address Controller 
Stack Overflow. <OP = 31> 
Counter Overflow 
Invalid Field Comparison 
Invalid Operand Field 

Invalid AF or BF 
literal not Allowed 
Invat;d Literal 
Invalid Indir~ct Field Length 
Inv,a. lid variant 

Invalid AF Variant 
Invali·d BF Variant 

VALUE 

co 
01 
02 
03 
04 
05 
06 
07 

20 
21 
22 
23 
24 
25 
26 

In~alid Priviliged Primary Access 31 
Invalid Pri~iliged·secondary Access 32 

Invalid Attempt to Modify Original or 
fault Me•ory Area Table Entry 35 

Copy Protection Violation 36 

Stack Protection Violation 37 
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7 · INSTRUCTION SET SU"MARY 

ADDR'S. = Number of Instruction Addresses. 
LG = Non-extended length of the i~struction, in digits. 
FLG = Comparison and Overflow flags changed. 
AIN· = AF indirect allowed. 
BIN = BF indirect allcwed. 

SEC. OP NAME AODR'S LG LIT AIN SIN FLG 

8. ARITH"ETIC; f;xed point, Variable Field Length 

8.1 01 INC 
8.2 Cl2 ADD 
8. 3 Cl·3 DEC 
8.4 04 SUB 
8.5 05 MPY 
8.6 06 DIV 

Two-address Add 
Three-address Add 
Two-address Subtract 
Three-address Subtract 
Multiply 
Divide 

2 
3 
2 
3 
.3 
3 

18 
24 
18 
24 
24 
24 

9. ARITHMETIC; Fixed Point, Fix~d Fielo Length 

9.1 58 IL D 
9.2 59 IST 
9.3 50 IAD 
9.4 51 IAS 
9.5 52 ISU 
9.6 53 ISS 
9.·7 54 IMU 
9.8 55 IMS 
9.9 57 IMI 

Integer Load 
Integer Store 
Integer Add 
Integer Add/Store 
Integer s·ubtract 
Integer Subtract/Store 
Integer Multiply 
Integer Multiply/Store 
Increment Memory 

1 
1 
1 
1 
1 
1 
1 
1 
1 

8 
8 
8 
8 
8 
8 
8 
8 
8 

10. ARITH~ETIC; Floating Point, Fixed field Length 

10.1 78 RLD 
1O.2 79 RST 
10.3 70 RAA 
10.4 71 RAS 
10.S 72 RSU 
10.6 73 RSS 
1C.7 74 RMU 
10.8 75 R~S 
10.9 76 RDV 
1C.10 77 ROS 
10.11 84 ACM 

Real Load 
Real Store 
Real Add 
Real Add/Store 
Real Subtract 
Real Subtract/Store 
Real Multiply 
Real Multiply/Store 
Real o;vide 
Real Divide/Store 
Accumulator ~anipulate 

1 
1 
1 

·1 
1 
1 
1 
1 
1 
1 
0 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
4 

y 
y 
y 
y 
y 
y 

N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

y 
y 
y 
y 
y 
y 

N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

y 
'I 
y 
y 
y 
y 

N 
N 
N 
N 
N 
N 
N· 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

y 
y 
y 
y 
y 
y 

y 
y 
y 
y 
y 
y 
y 
y 
y 

y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
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7 INSTRUCTION SET SUMMARY <Continued) 

SEC. OP NA,..E AO DR'S LG LIT AIN BIN FLG .......--.-----
11. ADDRESS BRANCHING 

11.1 20 NOP No Operation 1 8 N N N N 
11.1 21 LSS Branch on Less Than 1 8 N N N N 
11.1 22 EQL Branch on Eau al 1 8 H N N N 
11.1 23 LEQ Branch. on Less Than 

or EQual 1 8 N. N N N 
11.1 24 GTR Branch on Greater Than 1 8 N N N N 
11.1 25 NEG Branch on Not Equal 1 8 N N N N 
11.1 26 GEQ Branch- on Greater Than 

or Equal 1 8 N N N N 
11.1 27 BUN Branch Unconditional 1 8 N N N N 
11.1 28 0 Fl. Branch on Overflow 1 8 N N N N 
11.1 2A NUL Branch on Null 1 8 N N N N 
11 .1 28 GTN Branch on Greater or Null 1 8 N N N N 

11.1 81 LSS Branch on Less Tha" 1 8 N N N N 
11· .. 1 82 EQL Branch on EQual 1 8 N N N N 
11.1 B3 LEQ Branch on less Tha·n 

or Equal 1 8 N N .ff N 
11.1 84 GTR Branch on Greater Than 1 8 N N N N 
11 .1 85 NEQ Branch on Not Equal 1 8 N N N N 
11.1 86 GEQ Branch on Greater Than 

or EQual 1 8 N N N N 
11.1 BA NUL Branch on N·ull 1 8 N N N N 
11.1 BB GTN Branch on Greater or Nutt 1 8 N N N N 

11.1 E1 LSS Branch on Less Than 1 8 N N. N N 
11 .. 1 E2 EQL Bran ch on Equal 1 8 N N N N 
11 •. 1 E3 LEQ Branch on Less Than 

. or Equal 1 8 N N N N 
11.1 E4 GTR Branch on Greater Than 1 8 ~ N N N 
11.1 E5 NEQ Branch on Not Eau al 1 8 N N N N 
11.1 E6 GEQ Branch on Greater Than 

or Eau al 1 8 N N N N 
11.1 EA NUL Branch on Null 1 8 N N N N 
11.1 EB GTN Branch on Greater or Null 1 B N N N N 
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7 INSTRUCTION SET SUMMARY (Continued) 

SEC. OP NAfl!E AODR'S LG· LIT AIN BIN FLG 

11. ADDRESS BRANCHING 

11.1 
11.1 
11.1 

F1 LSS Branch on less Than 1 
F2 EQL Branch on EQual 1 
f3 LEQ Branch on Less Than 

or EQual 1 
11.1 
11.1 
11.1 

F4 GTR Branch on Greater Than 1 
F5 NEQ Branch on Not EQual 1 
f6 GEQ Brancb on Greater Than 

or Eaual 1 
11.1 
11.1 

FA NUL Branch on Null 1 
fE GTN Branch on Greater or Null 1 

12. HALTS 

12.1 29 HBR Halt Branch 
12.2 48 HBK Halt Breakpoint 

13. ENVIRON~ENT CHANGE 

13 .1 30 
13. 2 31 
13.3 32 
13.4 35 
13.5 62 
13. 6 63 
13.7 61 
13.8 90 
13.9 93 

BCT Branch Communicate 
NTR Enter 
EXT Exit 
VEN Virtual Enter 
HCL Hyper Call 
RET Return 
ASP Adjust Stack Pointer 
INT Interrupt 
BRV Virtual Branch Reinstate 

1 
0 

0 
1 
1 
2 
2 
(j 

1 
1 
0 

8 
8 

8 
8 
8 

8 
8 
B 

8 
6 

6 
12+ 

8 
18 
18 

4 
12 
12 

4 

N 
N 

N 
N 
N 

N 
N 
N 

N 
N 

N 
N 
N 
Y+ 
.Y+ 
N 
y 
N 
N 

N 
N 

N 
N 
N 

N 
N 
N 

N 
y 

y 
y 
N 
y 
y. 
y 
y 
y 
y 

N 
N 

N 
N 
N 

N 
N 
N 

N 
N 

y 
y 

N 
y 
y 
y 
y 
y 
N 

+ = n Characters (Stack Parameters> follow as specified 
by the instruction <O=<n=<9,999 bytes). 

Y+ = Special literal value. 

N 
N 

N 
N 
N 

N 
N 
N 

N 
N 

y 
y 
y 
y 
'( 

y 

N 
N 
y 
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7 INSTRUCTION SET SUfl'fMARY (Continued) 

SEC. OP NAME AOOR'S LG LIT AIN BIN FLG 
~------

14. DATA f'IOVEMENT 

14.1 08 MVD Move oat a 3 24 N 'I ' N 
14.2 09 MVL Move Links 3 24 N y y N 
14.3 10 "1VA Move Alphanu•eric 2 18 y y y 1 
14 •. 4-, 11 M\IN Move Numeric 2 18 y y y y 

14 •. 5 12 MVW Move Words 2 18 N y y N 
14.6 1'3 "vc Move and Clear Words 2 18 ·N y y N 
14.7 14 MVR Move Repeat 2 18 y y y N 
14.8 15 TRN Translate 3 24 N y y N 
14.9 49 EDT Edit 3 24 y y y y 

15. LOGICAL 

15.1 16 SDE Scan-Oeli•iter Equal 2 18 y y y y 
1.5 .2 17 . sou Scan-Delimi-ter Uneaual 2 18 y y y y 
15.3 18 SZE Scan-Zone Equal 2 18 y y y y 

15.4 19 szu Scan-Zone Unequal 2 18 y y y y 

15.5 39 SEA Search 3 24 y y y y 
15.6 37 SLL Search Link List 2 18 y y y y 
15.7 38 SLD Search Link Oelink 2 18 y y y y 
15.8 64 SLT Search List 3 24 y y y y 
15.9 ~6 STB Search Table 3 24 y y y y 

15.10 40 BZT e;t Zero Test 1 12 y y N y 
15.11 41 BOT Bit One Test 1 12 y y N y 
15.12 45 CPA Compare Alphanumeric 2 18 y y y y 
15.13 46 CPN Co•pare Nu•eric· 2 18 Y. y y y 
1·5.14 33 BRT Bit Reset 1 12 N y N y 
15.15 34 BST Bit Set 1 12 N y N y 
145.16 42 ANO Logical And 3 24 y y y y 
15.17 43 ORR Logical Or 3 24 y y y y 
15.18 44 NOT Logical Not 3 24 y y y y 

--Burroughs Prior Written Consent Reauired For Disclosure Of This Data--



+--------------
BURROUGHS CORPORATION 
SYSTE, DEVELOP~ENT GROUP 
PASADENA PLANT 

1 
+--------------·----------+ 
I 
1 V SERIES INSTRUCTION SET 
I 

1997 5390 

+----------------------------------------
CO~PANY CONFIDENTIAL SY ST EM DESIGN SPECIFICATION REV. A PAGE 81 

7 INSTRUCTION SET SUMMARY (Continued) 

SEC. OP NAME ADDR'S LG LIT AIN BIN FLG 

16. INPUT/OUTPUT 

16.1 94 110 
16.2 92 RAO 
16.3 91 SRO 
16.4 85 CIO 
16.5 98 IOC 

Initiate I/O 
Read address 
Scan Result Descriptor 
Convert I/O 
I/O Complete 

17. BINARY/DECIMAL CONVERSION 

17.1 88 028 Decir.al to Binary 
17.2 89 B2D Binary to Decimal 

18. TIME-OF-DAY TIMER 

18.1 95 RDT Read Time of Day 
1~.2 97 STT Set Time of Day 

19. "1EASUREMENT 

19.1 87 MOP ~easurement OP 

20. MISCELANEOUS 

20.1 86 ATE 
20.2 67 LIX 
20.3 68 SIX 
20.4 60 LOK 
20.7 6S WHR 
20.8 47 SMF 
20.9 AB BAO 
20.10 99 SST 

21. STRING 

21.1 
21.2 
21.3 

AO r-ivs 
A1 CPS 
A2 HSH 

Alter Table Entry 
Load Index Registers 
Store Index Registers 
Lock/Unlock 
Write Hardware Registers 
Set l'lode 
Fail 
System Status 

Move Strings 
Compare Strings 
Hash Strings 

1 
1 
a 
2 
2 

2 
2 

1 
1 

2 

2 
1 
1 
1 
1 
0 
1 
1 

2 
2 
2 

12 
12 

6. 
18 
18 

18 
18 

12 
12 

18 

18 
12 
12 
12 
1·2 

6 
12 
12 

18 
18 
18 

y 

N 
N 
N 
y 

y 
y 

N 
N 

N 

N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 

y 
y 
y 
y 
y 

y 
y 

y 
y 

y 

y 
y 
y 
y 
y 
y 
N 
y 

y 
y 
y 

y 
y 
y 
y 
y 

., 
y 

y 
y 

y 

y 

't 
y 
y 

' y 

N 
y 

y 
y 
y 

y 
y 
y 
y 
y 

., 
y. 

N 
N 

N 

N 
N 
N 
y 
N 
N 
N 
N 

y 
y 
N 
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8 ARITHMETIC; FIXED POINT, VARIABLE FIELD LENGTH 

8.1 TWO ADDRESS AOO CINC)/OP=01 

Format 

I OP I AF I 8 F I A B 

OP = 01 

AF = length of the "A" field. AF may be indirect or may 
indicate the A-syllable is a literal. A value of "00" 
is equal to a length of 100 unit~. 

Bf =length of the "B" field. Bf may be indirect. A value 
of "00" is equal to a length cf 100 units~ 

A = ~ddress of the addend field. Address •ay be indexed, 
indirect or extended. The addre~s contr~ller data 
type •ay be UN, s~, or UA • 

. 
e = Address of th~ augend and sum field. Address may be 

indexed, indirect or extended. The address 
controller aata type may be UN, SN, or UA. 

function 

The Two Address Add instruction adds the contents of cne 
•e•ory location <A> to the contents of a second memory 
location <B> and stores the sum in the second memory 
location <B> unless an overflow condition exists. If the 
number of significant digits in the result is greater than 
the sum field length, the sum field will be unchanged, the 
Comparison Flags will be unchang~d and the Overflow Flag 
will be set. 
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8.1 TWO-AOORESS ADD (INC)/OP=01 (Continued> 

Store the absolute value of the sum when the sum field 
data type ;s unsigned CUN or UA). Store the standard 
EBCDIC form of the result sign as the first digit of the 
result ~hen the sum field data type is SN. fill the zone 
digit with the EBCDIC numeric subset code <F> when the sum 
field data type is alphanumeric CUA). 

The sign of a zero is always considered to be positive. 

If th~ addend and the augend are of unequal lengths (AF 
not equal to BF>, the shorter of the two is treated as if 
it has been left filled with zero's. 

Only the numeric digits of an 
into the operation. Unsigned 
assumed to be positive. 

alphanumeric field .enter 
CUN or UA) operands are 

If the operand data contains undigits other than in the 
sign digit, cause an Inval;d Arithmetic Oata fault. See 
A~pendix A - Compatibility Notes CA.16>. 

Comparison Flags 

In all cases except overflow, set the Comparison Flags to 
indicate wh~ther the sum is greater than (HIGH>, equal to 
<EQUAL>, or less than CLOW) zero. 

Overlap 

"A" and "B" may totally overlap or may have matching 
type-aadress overlap (See 4.9.4). Partial overlap of "A" 
a"d n9• other than matching type-address overlap, may 
produce incompatible results. See Appendix 
A - Compatibit;ty Notes (A.08). 
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8.1. TWO-ADDRESS AOO {INC)/0P=01 <Continued) 

Exami:>les 

EX AMP l E C 1' > · Add an A l p ha F i e l d to a S ; g n e d F i e l d 

OP AF BF A B 

01 02 04, A Fl ELD. (UA), B FIELD <SN) 

BEFORE AFTER 

A .. F.IELD C1E7 unchanged 
8 FIELD +0257 C0274 

COMPARISON nn HIGH 
O\IERFLOW nn unchanged 

EXAMPLE <2> Add wAth Overflow condition 

OP AF Bf A B 

01 02 03, A FIELD CUN), B FIE LO <UN> 

BEFORE AFTER 

A FIELD 18 unchanged 
B FIELD 985 unchanged 

CQMPARISON nn u.nchanged 
OVERFLOW nn ON 
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8.2 THREE ADDRESS ADD CAD0)/0P=02 

Format 

+--.--+ .....-.--+ - ----+--..---------------+ -------.- ------+ .__ -..---~--+ 
I OP I AF I BF I A B c 
+---+----+---+---------+---------+--------+ 
OP :: 0 2 

AF = lengt~ of the "A" field. Af may be indirect or may 
indicate the A-syllable is a literal. A value of "00" 
is eQual to a length of 100 units. 

BF = length of the "8" field. BF may be indirect. A value 
of HOO" is eQual to a length of 100 units. 

A = Address of the addend field. Address may be indexed, 
indirect or extended. The address controller data 
type •ay be UN, SN, or UA. 

B = Address of the augend field. Address may be indexed, 
indir~ct or exten~ed. T9e address controller data 
type may be UN, SN, or UA. 

C = Address of the sum field. Address may be indexed, 
indirect or extended. The address controller data 
t1pe •ay be UN, SN, or UA. 

Function 

The Three Address Add instruction adds the contents of one 
memory location (A) to the contents of a secono memory 
location <a> and stores the sum in a third ~emory location 
<c> unless an overflow condition exists. The sum field 
length is equal to the larger of the AF and BF values. If 
the number of significant digits in the result is greater 
than the sum field length, the sum field will be 
unchanged, the Comparison Flags will be unchanged and the 
Overflow Flag will be set. 
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8 •. 2 THREE ADDRESS ADD (AOO)/OP=02 <Continued) 

Store the absolute value of the sum when the sum field 
data type i s. u n s i g n ed. C u N or U A ) • S to re th e s tan d a rd -
EBCDIC form of the result sign as the first digit of the 
result when the sum field data type is SN. Fill the zone 
digjt with the EBCDIC subset code <F> when the sum field 
data type is alphanumeric CUA>. 

The sign of a zero sum is always positive. 

If the addend and augend a~e of unequal lengths, <AF not 
equal to Bf)~ the shorter of the two will be treated as if 
it has been left filled with zero•s. 

Only the numeric digits of an alphanumeric field enter 
into the operation. 

Unsigned <UN or UA> operands are assumed to be positive. 

If the operand data contain~ undigits other than in the 
sig" digit~ cause an Invalid Arithmetic Data fault. See 
Appendix A - Comoatibility Notes CA.16>. 

Comparison Flags 

In all cases except overflow, set the Cos~arison Flags to 
indicate whether the sum is greater than <HIGH>, eQual to 
(EQUAL>, or less than <LOW) zero. 

Overlap 

"A" and "B" may partially or totally overlap. "A" 
• ay tot a l l y overlap w i th .. C", or •a y have 
type-address overlap Csee 4.9.4>. 

or "B" 
matching 

Partial overlap of "A" or •e" with "C", other than 
•atch;ng type-address overlap, may produce incompatible 
results. See Appendix A - Compatibility Notes CA.09). 

--eurroughs Prior Written Consent Required For Disclosure Of This Oata--
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8.2 THREE ADDRESS ADO (AOD)/0P=02 (.Continued) 

Exatrples 

EXAMPLE <1> Add an Unsigned f;eld to a Signed Field 
giving a Signed Sum 

OP AF BF A B c ---
02 02 05, A FIELD CUN), B FIELD (SN), c FIELD <SN) 

BEFORE AFTER 

A FIELD 20 unchanged 
B FIELD +00015 unchanged 
c FIELD nnnnnn C00035 

COMPARISON nnn HIGH 
OVERFLOW nnn unchanged 

EXAMPLE <2> Add an Unsigned Field to a Signed Field 
giving an Unsigned Alpha Sum 

OP AF BF A B c 

02 02 05, A FIELD CUN), B FIELD CSN>, c FIELD ( UA> 

BEFORE AFTER· 

A FIELD 10 unchanged 
B FIELD 000050 unchanged 
c FIELD nnnnnnnnnn FOFOFOF4FO 

COMPARISON nnn LOW 
OVERFLOW nnn unchanged 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--
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EXAMPLE (3) Add an Alpha Field to an Alpha Field 

OP AF BF A B c 

02 02 02, A FIELD <UA>, B FIELD CUA>, c FIELD (UA) 

BEFORE AFTER 

A FIELD F4FO unchanged 
-e FIELD C1C2 unchanged 
c FIELD nnnn F5F2 

tOl'PARISON nnn HIGH 
OVERFLOW nnn unchanged 

EXAM•LE C4) Add two fi•lds with an Ove~flow Condition. 

OP AF Bf A· 8 ;::, c --
02 02 02, A FIEt. D (UN), B FIELD CUN), c FIELD <SN) 

BEFORE AFTER 

A FIELD .61 unchanged 
e FIELD 53 un.changed 
c FIELD ,,n unchanged 

C.OMPARI SON nnn Uf'.'IChanged 
OVERFLOW nnn ON· 

--Burroughs Prior Written Consent Required for Disclosure Of This Data--

I. I 
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8.3 TWO ADDRESS SUBTRACT (DEC)/OP=03 

Format 

' OP · I AF I 8 f I A B 
+--~-+~-..---+-._,-... +-------~-----+--------....--+ 

OP = 03 

AF = length of the ••A" field. AF ·111ay be indirect 
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or may 
indicate the· A-s)'llable is a literal. A value of "OQ•• 
is eaual to a length of 100 units. 

BF = length of the "B" field. BF may be indirect. A value 
of •oo" is-equal to a length 100 units. 

A = Address of the subtrahend field. Address may be 
indexed, indirect or extended~ The address 
controller data type 11ay be·UN, SN, or UA. 

B = Address of the minuend/difference field. Address may 
be indexed, indirect or extended. The address 
controller data t)'pe may be UN, SN, ~r UA. 

Fun ct ion 

The Two Address Subtract instruction subtracts the 
contents of memory location <A> from the contents of a 
second memory location CB) and stores the difference in 
the second memory location (8) unless an overflow 
condition exists. 

It the number of significant digits in the result is 
gr.eater than the difference field length, the difference 
field will be unchanged, the Comparison f lag_s_ will be 
unchanged and the Overflow Flag will be set. 

Store the absolute value of the difference when the 
difference field is unsigned CUN or UA>. Store the 
standard· EBCDIC for• of the result sign as the first digit 
of the result when the difference field data type is SN. 
fill the zone digit with the EBCDIC numeric subset code 
CF> when the difference field data type is al~hanumeric 
<UA). 

--eurroughs Prior Written Consent Required For Disclosure Of This Data--
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8.3 T~O ADDRESS SUBTRACT CDEC)/Qp:Q3 <Continued> 

The sign of a zero difference is always positive. 

· If the subtratlend and 11inuend are of unequal length <Af 
no·t eQual to Bf),,. the shorter· of the two is treated as if 
it has been left filled with zero~~. 

Only the numeric digits of an 
into the operation. Unsigned 
assumed to be pos~~ive • 

alphanumeric fiela enter 
CUN or UA> operands are 

. J.f' the- operand~ data· contains undigits other than in· the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes <A.16>. 

Comparison Flags 

In all cases, except overflow, set the Co•parison Flags to 
indicat~ whether the difference is greater than <HIGH>, 
equal to (EQUAL~, or less than CLOW) zero. 

Overlap 

"i" and •e" aay totally overlap or may have matching 
ty.pe-addres.s overlap <see 4.9.4)._ Partial overlap of "A" 
and "B• other than ma~ching type-address overlap, may 

-produce in~ompatible results. See. Appendix 
A - Co•patibility Notes (A.08>. 

--Burroughs Prior Written Consent ReQuired For Disclosure Of This Data--
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8 .3 TWO ADDRESS SUBTRACT (DEC)/0P=03 (Continued) 

Ex.amp le s. 

EXAMPLE <1> Subtract two positive numbers 

OP AF BF A B 

03 03 03, A FIELD <SN), a FIELD (SN) 

BEFORE AFTER 

A FIELD +014 unchanged 
B FIELD +062 C048 

COMPARISON nnn HIGH 
OVERFLOW nnn unchanged 

EXAMPLE <zj Subtract two Negative numbers 

OP Af Bf A B 

03 03 03, A FIELD (SN), B FIELD (SN) 

BEFORE AFTER 

A FIELD 0035 unchanged 
8 FIELD 0029 C006 

COMPARISON nnn H·IGH 
OVERFLOW nnn unchanged 

--Burroughs Prior Written Consent Requi~ed For Disclosure Of This Data--



BURROUGHS CORPORATION 
~YSTE,, DEVElOPJ-iENT G:ROUP 
~PASADENA PLANT V SERIES INSTRUCTION SET 

CCMPANY CONFI-DEMTIAL SYSTEM DESIGN SPECIFICATION REV. A 

8-3 TWO ADDRESS SUBTRACT CDEC)/0P=03 <Continued) 

1997 5390 

PAGE 92 

E~AMPLE <3> Subtract Signed Field fro• U~signed· Field 

OP AF BF A B 

03 G2 03, A FIELD. CSNl, S f IEL~ CUN) 

BEFORE AFTER 

A FIELD 071 unchanged 
.a FlELD. 121 192 

COMPARISON nnn HIGH· 
OVER.fl OW nnn un_changed 

.·--·EXAMPLE <4> Subtract Uns;gned Field from Signed Field 

OP AF BF A' 8 
---... ~ .. , 

03 C3 .03, A FIELD, <UN>, e FIELD CSN> 

BEFORE AFTER 

A FIELD 259 unchanged 
B FIELD +138 0121 

COlllPARISON nnn LOW 
OVERf~OW nnn unchanged 

--Burroughs Prior Written Consent ReQuired F~r Disclosure Of This Data--
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EXAMPLE CS) Subtract Two Signed Fields, Overflow 
Condition 

OP Af BF A B 

03 03 03, A FIELD <SN>, B FIELD <SN) 

BEFORE AFTER 

A FIELD 0556 unchanged 
B FIELD +942 unchanged 

COMPARISON nnn unchanged 
OVERFLOW ""'" ON 

--Burroughs Prior Written Consent ReQuired For Disclosure Of This Data--
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8.4 THREE AIDRESS SUBTRACT CSUB)/0P=04 

For111at 

I 0 p I· A F I B F I A B c 
+ .. ~~.-.+-------+-----+----------·---+---~-~---+-.--~-------+ 

OP = 04 

AF = Length of the "A" field. AF may be indirect or may 
tndicate th• A-syllable is a literal. A value of "00" 
is eQual to ~ length of 100 units. 

BF = Length of the "8" field. BF may be indirect. A value 
of •QO" is eQual to a length of 100 units. 

A = Address of the subtrahend field. Address may be 
indexed, indirect or extended. The address 
controller data type say be UN, SN, or UA. 

S = Add.ress of the ainu.end field. Address may be indexed, 
indireci or extended. The address controller data 
type may be UN, SN, or UA. 

C = Address of the difference field. Address may be 
indexed, indirect or extended. The address 
controller data type may be UN, SN, or UA. 

function 

The Three Address Subtract instruction subtracts the 
contents of one memory location CA) from the contents of a 
second memory location <B> and stores the difference in a 
third meaory location <C> unless an overflow condition 
exists. The difference field length is equal to the larger 
of AF or Bf. 

If the nueber of signifiiant digits in th~ result is 
greater than the difference field· length, the difference 
field will be unchanged, the Comparison Flags wilt be 
unchanged and the Ov~rf low Flag will be set. 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--
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8.4 THREE ADDRESS SUBTRACT (SU8)/0P=04 <Continued> 

Store the absolute value of the difference when the 
difference fjeld is unsigned <UN or UA>. Store the 
standard EBCDIC form of the result sign as-the first digit 
of the result when the difference field data type is SN. 
Fill the zone digit with the EBCDIC numeric subset code 
(f) when the difference field data type is alphanumeric 
CUA>. 

The sign of a zero difference is alwa1s positive. 

It the subtrahend and minuend are of unequal length <Af 
not eQual to BF>, the shorter field is treateq as if it 
has been left filled ~ith zero's. 

Only the numeric digits of an alphanu•eric field enter 
into the operation. 

Unsigned <UN or UA> fields are assumed to be positive. 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Co•patibility Notes CA.16). 

Comparison Flags 

In all cases, except overflow, set the Comparison Flags to 
indicate whether the difference is greater than <HIGH>, 
equal to (EQUAL>, or less than CLOW> zero. 

Overlap 

•A" and "B" •ay partially or-totally overlap~ "A" 
•ay totally overlap with "C", or may have 
type-address overlap. <See 4.9.4) 

or "B" 
matching 

Partial overlap of ~A" or "B" ~ith "t", other than 
m•tching type-address overlap, •ay produce incompatible 
results. See Appendix A - Compatibility Notes CA.09). 

--Burroughs Prior Written Consent ReQuired For Disclosure Of This Data--
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Examples 
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EXA~PLE C1J Subtract an Unsi~ned Field fro• an Alpha 
field 

OP AF BF A B c 

04 Qt os_. .. A; FIELD CUN>, B. FIELD CUA), c flELD (SN) 

BEFORE AFTER 

A FIELD s unchanged 
9 FIELD. C1C2C3C4C5 unchanged 
c FIELD nnnnnn C12340 

COMPARISON ·nnn HIGH .. OVERFLOW- nnn unchanged 

--Bur~oughs Prior Written Consent Required For Disclosure Of This Data--, 
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8.5 MULTIPLY CMPY)/OP=OS 

For•at 

+----+---+-·---+---------+---------+---------+ 
I OP t AF I Bf I A B c 
+----+----+----+---------+---------+---------+ 
OP.= 05 

~F·= Length ~f the "A• field. AF may be indirect or may 
indicate the A-syllable is a literal. A value of"00" 
·;s eQual to a length cf 100 units. 

SF = Length of the "B" field. BF may be indirect. A value 
of ltoo• is equal to a length of 100 units. 

A = A~dress of the multiplier field. Address may be 
indexed, indirect or extended. The address 
controller data type may be UN, SN, or UA. 

B = Address of the multiplicand field. Address may be 
indexed, indirect or extended. The address 
controller data type may be UN, SN, or UA. 

t = Address of the product fielo. Address may be indexed, 
indirect or extended. The address controller data 
type •ay be UN, SN, or UA. 

Funct;on 

The multiply instruction multiplies the contents of one 
me•ory location <B> by the contents of a second memory 
.location <A> and stores the product in a third memory 
location <c>. The product field length is the sum of AF 
and Bf, and could be as long as 200 units. 

Store the absolute value of the product when the product 
field data type is unsigned CUN or UA>. Store the 
standard EBCDIC for• of the sign as the first digit of the 
result when the product field data type is SN. f;LL the 
zone digit ~ith the EBCDIC numeric subset code (f) ~hen 
the product field data type is alphanumeric CUA>. 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--
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8.5 <Conti nuedl 

The Overflow Flag is not affected by this instruction. 

Th~· sign of a zero proau~t is al~ars positive. 

Only the numartc digits of an alphanumeric field <UA> 
enter into the operation. Unsigned fields are ass.ueed to 
be positive. 

lf the operand data contains undigits other than in the 
s;ig.n digi·t,. cause· an Invalid Arithmetic· Data fault. See 
Appendi~x A - Co•patibility Notes(A·.t6}. 

Co111pa.rison Flags 

In all cases~ set the Compa~ison Flags to indicate whether 
the product ts positive (HIGK>, equal to zero (EQUAL> or 
negative CLOW>. 

•••and .. B" may. partially or totall)' overlap. 

Overlap of "A" and "B" with "C", other than ·matching 
type-address overlap, may produce incompatible results. 
See Appendix A - Compatibility Notes <A.10>. 

--Burroughs Prior Written Consent Required For Oisclo~ure Of This Data--
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s •. s MUL.TIPLY CMPY)/O·P=OS (Continued) 

Exa11p les. 

EXAMPLE <1> Multiply an Alpha Field ~Y an Unsigned 
Field 

OP AF BF A B c 

05 02 OS, A F.IELD. -CUA>, B FIELD CUN), c FIELD C SN) 

BEFORE AFTER 

A FIELD 0102 ·unchanged 
B FIELD 00011 unchanged 
c FIELD nnnnnnnn C0000132 

COPIPARISON nnn HIGH 

EXAMPLE ( 2> Multiply Two Signed Numbers 

OP AF B.f A 8 c 

05 02 02, A f IELO (SN>, B FIELD <°SN), c FIELD (SN) 

BEFORE AFTER 

A F IELt> D15 unchanged 
B FIELD 017 unchanged 
c FIELD nnnnn C02S5 

COMPARISON nnn ff IGH 

--Burroughs Prior Written Consent ReQuired For Disclosure Of This Da~a--
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8.6 ~IVIDE <DLV)/0P=06 

Format 

~.. +-.-----+-.__-:-·+_....-... _~----+---...-,--------+------·~----+ 
f' OP I A f I BF I B c 
+-..... ---+----~+ ... ----+-.-... .._.~....._.._.+~-------+-------------- + 

OP : 06 

AF = Length of the "A• field~ AF may be indirect or may 
in d.i ~a· t e- t: h ~ A- s y l .lab le i s a ti t er a l • A v a l u e of n 0 0" 
is eaual ~o a length of 100 units. 

BF = Length of the "B" field. 8~ may be indirect. A value 
of "00" is equal to a length of 100 units. 

A = Address of the divisor. field. Address •ay be indexed, 
indirect or extended. The address coaitrol,ler data 
type aay be UN, SN, or UA. 

a = Address of the dividend/re1Paind:er field. Address may 
be indexed,. indi.rect or ex tended. The address 
c·ontroller data type may be ~N, SH, or UA. 

C = Addrea$ of the quotient field. Address may be 
indexed, indirect or extended. The _address 
controller data type may be UN, SN, or UA. 

Function 

Th~ divide instruction divide~ the contents of one •e•ory 
Lo·cation <e> by the contents of a second •emory location 
<Al storing the remainder: in the "B" data field and 
storing the quotient in a third •emory location <C>. 

The length of the dividehd field •ust be great~r th•n the 
len§th of the divisor field <~f greater t~an Af>. The 
length of the quotient field is the diff~rence in length 
of the ~A" and he" fields CBF-AF). If the result is too 
large to fit into the a.uot ient field or if Bf is not 
greater than AF, the division is not performed, the 
contents of "B" and "C" are unchanged, the Coaparison 
Flags are unchanged, and the Overflow Flag is set.· 

--Burr~ughs Prior Written Consent Required For-Disclosure Of This Data--
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8.6 DIVIDE (0IV)/0P=06 (Continued) 

If the absolute value of the divisor is not greater than 
the absolute value of the eQuivalent number of leading 

. digits of the dividend, the division is not performed and 
the Overflo~ Flag is set with the Comparison Flags 
remaining unchanged. Note that a divisor which is zero 
will fail this test and the Overflow Flag will be set. 

The absolute value of the auotient is stored when the 
Quotient field d~ta type is unsigned <UN or UA>. The 
standard EBCDIC for• of the sign is stored as the first 
digtt of the result when the quotient data type is SN. The 
zcne d1gits are filled with the EBCDIC numeric subset code 
(f) ~hen the quotient field data type is alphanumeric 
(UAl. 

The absolute value of the re•ainaer is stored when the 
re•ainder field data type is unsigned CUN or UA>. The 
standard EBCDIC form of the sign is stored as the first 
digit of the result when the remainder data type is SN. 
The zone digits are filled with the EBCDIC numeric subset 
code <F> when the re~ainder field data type is 
alphanumeric (UA). 

Only the numeric digits of an alphanumeric field (UA) 
enter into the operation. 

Unsigned fields are assumed to be positive. 

The sign of the quotient is positive if the sign of. the 
divisor and the dividend are the same or the quotient is 
zero, otherwise the sign is negative. 

If the dividend data type is SN, the sign of the dividend 
wfll be left unchanged in memory and will thus become the 
sign of the remainder. Therefore this final remainder 
sign could be other than "C" or "D" and a remainder of 
zero magnitude could have a negative sign. 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes <A.16>. 

--Burroughs Prior Written Consent ReQuired For Disclosure Of This Data-~ 
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In all cases, except overflow~ set the Comparison Flags to 
indicate whether the auotient is positive CHIGH>, eaual tc 
zero (EQUAL) or negative CLOW>. 

O.verlap 

Partial overlap of the dividend field <B> and either of 
the other operands may produce inconsistent results. 

If the address of the dividend field is the same as the 
address of the quotie~t field CB = C) and the respective 
address controllers are eQual CBC = CC), a result vill be 
pr~duced that consists of the quotient followed by the 
L•ast significa~t AF units of the remainder. In the case 

·· o,f S.N d at. a, the s i g n of the quot i en t: w, i· l l be st.ore d i n th e 
fjrst digit of the result followed by the quotient and the 
least significant AF digJ ts of the re•a i nder. 

Examples 

'EXAMPLE <t> Divide Two Sign~d Numbers 

OP AF BF A B c 

06 01 04, A FIELD (SN)~ B FIELD (SN>, C FIELD <SN) 

A· FIELD 
B f IELD 
t,. FIELD 

COMPARISON 
OVERFLOW 

BEFORE 

+9 
+0101 

nnnn 

nnn 
nnn 

. AFTER 

unchanged 
+0002 Remainder 

C01t Quotient 

HIGH 
unchanged 

--Burroughs Prior Written Consent Required. For Disclosure Of .This Data--
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ff.6 DIVI>E (0IV)/0P=06 (Continued) 

EXAMPLE <2> Divide Two Signed Fields, Negative Numbers 

OP AF BF A 8 c 

06 02 05, A FIELD CSN), 8 FIELD CSN), c FIELD CSN) 

BEFORE AFTER 

A FIELD 012 unchanged 
B FIELD 000187 000007 Remainder 
c· FIELD nnnn C015 Quotient 

COMPARISON nnn HIGH 
OVERFLOW nnn unchanged 

EXAMPLE (3) Di~ide Producing Overflow (Length Problem> 

OP AF BF A 

. 06 04 03, A FIELD <SN), 6 

BEFORE 

A FIELD 01014 
B FIELD 0123 
c f. I ELD nnnn 

COMPARISON nnn 
OVERFLOW nnn 

EXAMPLE (4) Divide Producing 

OP AF Bf 

06 02 03,. A 

A FIELD 
B FIELD 
C FIELD 

CO~PARISON 

OVERFLOW 

A 

FIELD (SN>, B 

BEfO·RE 

011 
0125 
nnnn 

nnn 
nnn 

B c 

FIELD (SN),. c FIELD (SN) 

AFTER 

unchanged 
unchanged 
unchanged 

unchanged 
ON 

Overflow <Data Problem> 

B c 

FIELD (SN), c FIELD (SN) 

AFTER 

unchanged 
unchanged 
u,,changed 

unchanged 
ON 

--Burroughs Prior Written Consent Required For ·Disclosure Of This Data--
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8.6 OI~IOE CD1V)/OP=06 <Continued) 

EXAflf PLE (.5) Di v"ide ·ay Zero. 

OP A·f BF A e 
-· 
06 02 03, A FIELD <SN), B FIELD C SN), 

BEFORE AFTE.R 

A. FIELD +00 unch,anged 
B FIELD 0125 unchanged 
c FIE LO nnnn unchanged 

COMPARISON nnn unchanged 
OVERFLOW nnn ON 

E~AMPlE ( 6) Tot al Ove.rlap of "B" & "C"., 

OP A-f BF A, 8 
.... ._.. --
06 Cl2 04·, A FI ELD CUN>, B FIELD CUN), 

BE FORE AFTER 

A f IE.LO t3 unchanged 
B FlELD 1127 8609 

COMPARISON nnn HIGH 
OVER fl.OW nnn unchanged 

1997 5390 

PAGE 104 

c 

c FIELD C SN) 

c. 

B FIELD (UN) 
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9 ARITHMETIC; FIXED POINT,. FIXED Fl ELD LENGTH 

Fix.ed. field length arithmetic instructions use a. 20 digit 
accumulator whi~h holds the instruction result within the 
processor as an operand for a subseauent operation. Every 
instruction has an implied reference to the accumulator. 

The fixed point (integer> format consists of an implied 
s i g n e d ex pone n t f i e la < + 0 8 > < o f 3 di g.i ts > f o l lowed by a 
•antissa field of a single sign digit followed by eight 
digits of •antissa. 

The fixed point instructions operate on the twelve most 
significant digits of the accumulator. This format is 
similar to the single Precision for•at in the Floating 
Point, fixed field length instructions (See Section 10.>. 
The sa•~ accuaulator is used for the. fixed Point and 
Floating Point instructions. 

If the instruction produces a result greater than seven 
digits, an overftow. occurs and the following 

. characteristics apply. 

t. If the operation specifies a store of the result to 
memory <IAS, ISS, IMS, IMI>, this store is not 
performed. 

2. The sign and exponent field is set to +08. 

3. Set the Overflow Flag and set the Comparison Flags to 
HIGH. 

4. The final contents of the accumulator are 
u.nspecified. 
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9 ARITHMETIC; FIXED POINT, FIXED FIELD lENGTH (Continued) 

~ Trap Fault ts a software enabled routine that allows the 
instruction in error to be e~amined. 

Th• Trap Fault will be enabled if the two digit key stored 
at •emory address 64# relative t4 Base #0, is equal to 
"fflf- •· 

If Trap fault is enabled and a fault occursr a Hardware 
Catl procedure ~ill be executed with the address of the 

.:- in'.struc;t·ion· at taul t stored on the stack. 

It Trap Fault is not enabled and a fault occurs, the next 
prog,ra• inst ruction wi.l l be executed. 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--



BURROUGHS CO~PpRATION 
SYSTE~ DEVELOPMENT GROUP 
PASADEN,, PLANT 

+--------------
' +---------~---------------+ 1997 5390 

V SERIES INSTRUCTION SET 

+-~----~-.-.------~~~---~~--~--~--~-~~-~--
CG~PANY CONFIDEftTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 107 

9.1 INTEGER LOAD (ILD)/OP=58 

Format 

+-+----------+ 
I OP' I A 

+----+---------+ 
QP·= 58 

A : Address of the source data field. Address may be 
indexed, indirect or extended. The final address 
controller data type will always be treated as SN. 

Function 

The integer load instruction loads the accumulator with an 
8 ~igit data fiel~ at •emory <A>. T~e data field, 
consisting of a sign and seven digits, is loaded into the 
20 digit accumulator as shown below, where "S" is the sign 
of the data field ano "Dn" represents the numeric data. 
Undigits _may be loaded into the mantissa field of the 
a cc umu l at o r. T he res u l t o f load i n g \.Ind i g i ts i n to. t he s i g n 
digit is machine dependent. See Appendix A - Co•patibility 
Notes <A.54>. 

+---------+------------+-------------+---------+---------+ 
I + o 8 s I o 02 03 D4 I os 06 01 os I o o o a I o o o o I 
+·-----.....------+4ml------~----..-.--+-------.----._,--~...,+-- ... ----~~._._. _____ ,_, _____ + 

Note t~at the exponent is set to +08 and that the most 
siginificent digit as well as the least significant eight 
digits of the mantissa are set to zero. 

Comparison Flags 

Set the Comparison Flags HIGH if the result is positive, 
EQUAL if the result eQual to zero, and LOW if the result 
is negative. 

Overflow 

The Overflow Flag is not affected by this instruction. 
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9 •. 1' INTEGER LOAD UL0.). /.0P=58 (Continued) 

Examples 

EXAMPLE <1> Lo.ad Accumulator, ""ith, Integer 

OP A 

5&. A FIELD 

BEFORE AFTER 

A FIELD 09876543 unchanged 
ACCUMULATOR nnnnnnnnnnnn +08-09,8 76.543 

nnnnnnnn 00000000 

C01'PARISON nnn LOW 
OVERFLOW, nnn unchanged 

·EXAMPLE (2) Load A~cu•ulator with Undigits 

OP A 

58. A FIELD 

A F:IELD 
A:C.CUMULATOR 

COMPARISON 
OV.ERflO.W 

BEFORE 

D0f 1B2E3 
nnnnnnnnnnnn 

nnnnnnnl"l 

n.nn 
nnn 

AFTER 

unchanged 
+08-00F1B2E3 

00000000 

LOW 
unchanged 
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9.2 INTEGER STORE CIST)/OP=59 

For tr.at 

+----+---------+ 
I OP I A 
+- ._,_...-+· ------_.., ---~ + 

OP = 59 

A = Address of the destination field. Address may be 
indexed, indirect or extended. The final address 
controller data type will always be treated as SN. 

function 

The integer store instruction will store into an 8 . digit 
field at •e~ory location (A) the integer and its sign fro• 
the accumulator. Undigits may be stcred fro~ the mantissa 
field of the accumulator. The hanaling ot the sign digit 
i~ machine dependent~ See Appendix A - Compatibility Notes 
CA-54). 

The a~cumulator, which is in the form: 

+---------+------------+-------------+-----------------------+ ' + 0 8 s 101 02 03 04 I 05 06 07 08 ID9D10D11D12D13014D15D16I +._,------------+-------.------.... --+-------._.--------+.-..-.----------~-------.---._. .... _~~-+ 
is stored in the destination field as: 

+ ..._..... _____ .._._, ______ + _ ... .._._ _____________ + 

I s 02 D3 04 I 05 06 D7 08 I 
+---------..--------~----------~-+ 

Where "S" indicates the operand sign and •on" represents 
the o~erand digits. Notice that 01 is dropped. 
~eaningful results are obtained only when 01 is equal to 
ze~o. . 

Comparison Flags 

Set the Comparison flags HIGH if the stored operand is 
positive, EQUAL if the stored operand is eQual to zero, 
and LOW if the stored operand is negative. 
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9~2 INT~GER STORE CIST)/0P=59 (Continued) 

Ov-erf low 

T'he Overflow Flag is not a-ffect'ed by this instruction. 

Exa•ples 

E~A~PLE Ct) Store Accu•ulator Integer in Me•ory 

OP A: 

59 A FJELD 

A: FIELD 
ACCUMULATOR 

BEFORE 

nnnnnnnn 
+08-09876543 

n·nnnnnnn 

nnn 

AFTER 

09876543-
unchanged 

LOW 

EXAMPLE <2> Store Accumulator Image in Memory 

OP A 

59 A f·IELO 

A FIELD 
ACCUMULATOR 

COMPARISON 

BEFORE 

nnnnnnnn 
+08-00F1B2E3 

nnnnnnnn 

nnn. 

AFTER 

OOF1B2E3 
unchanged 

LOW 
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9.3 INTEGER ADD CIAD)/0P=50 

Format 

+--~-·---------+ 
I OP I A 
+---+--------+ 

OP = 50 

A = Address of the Addend field. Address may be indexed, 
fndire~t or extended. The data type of the final 
address controller is ignored and will always be 
treated as SN. 

function 

The integer add instruction adds the number stored in a 
memory location <A> to the value stored in the accueulator 
and stores the sua in the accumulator. 

The signs of both the accumulator and the addend are 
considered in the ~ddition and the mantissa sign field is 
set positive or negative based on the result. 

Set the signea exponent field of the accumulator to +08 
even in the case of overflow. 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A.16>. 

Comparison and Overflow Flags 

If the addition produces a result greater than 7 digits, 
set the Overflow Flag and set the Co•parison Flags to 
HIGW. A Trap Fault, if enabled, will cause a Hardware 
Call procedure 'to the fault routine. The final contents 
of the accumulator are unspecifi~d. If there is no 
overflow condition, the Comparison Flags will be set to 
EQUAL if the result is zero, HIGH if the result is 
positive and LOW if the result is negative. 
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9.3 IKTEGER AOD CIAO)f0P=50 (Continued) 

Overlap 

There are· no overlap restrictions for this instruction. 

Examples 

EXAMPLE (1) Add Integ~r t~ Ac~umulato~ 

OP'· 11' 

50 A FIELD 

A FIELD 
ACCUMULATOR 

COM PAR lSON-
0-VEROf LOW 

BEFORE 

+1111111 
+08+01234567 

nnnnnnnn 

nnn· 
nnn 

AFTER 

unchanged 
+O 8+023456 78 

ooaooooo 

HIGH 
unchanged 
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9.4 INTEGER ADO AND STOR£ CIAS)/0P=51 

f orll!at 

+----+---------+ 
I OP I A +-----+---------.,_.- + 

OP = 51 

A = Address of th~ Addend and Sum field. Address may be 
indexed, inoirect or extended .. The data type of the 
final address controller will always be treated as 
SN. 

Function 

The integer add and store instruct;on will add the number 
stored in a memory location <A> to the value stored in the 
accu•ulator and store the sum in the accumulator and in 
the sa•e memory location <A>. The store to •emory does 
not t~k~ place on overflow. 

The signs of both the accu•ulator and the addend are 
considered in the addition and the mantissa sign field is 
set positive or negative based on the result. 

Set. the signed exponent field of the accumulator to +08 
even in the case of overflow. 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes CA.16>. 
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9. 4 INTEGER ADO ANO ST ORE CI As) /OP;S 1 <continued) 

Comp~rison and Overflow flags 

rt the addition produces. a result greater than 7 digits, 
set the Overflow Flag and set the Co11parison flags to 
HIGH. The Trap Fault, if enabled, will cause a Hardware 
tall pro~edure to the fault routine. The final contents 
o~ the accu•ulator are unspecified. If there is no 
overflow condition, the Co•parison Flags will be set to 
EQU.Al if the result. is zero, HIGH if the result is 
posi·ti,ve· and LOW if t·he result is negative. 

Overlap 

There are ~o ov~rlap restrictions for this instruction. 

Exa•ples 

EXAMPLE <1> Add Integer t~ Accumulator and Store 

O.P A 

51 A FIELD 

BEFORE 

A FIELD +t1111f1 
ACCU~ULATOR +08+0123,567 

rnnnnnnn 

tOMPAR I·SON 
OVER Ft.OW 

nnn 
nnn 

AFTER 

C2345678 
+08+02345678 

00000000 

HIGH 
unchanged 
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9.5 INTEGER SUBTRACT (ISU)/OF=52 

Format 

+---+-------+ 
I OP I A 

+----+--------+ 
CP = 52 

A = Address of the subtrahend field.· Address may be 
indexed~ indirect or extended. The data type of the 
final address controller will always be treated as 
SN. 

Function 

The integer subtract instruction will subtract the number 
stored in a memory location CA> fro• the value storea in 
the accumulator and store the difference in the 
accumulator. 

The signs of both the accumulator and the subtrahend are 
considered in the subtraction and the mantissa sign tield 
is set positive or negative based on the result. 

The signed exponent field of the accumulator is set to +08 
by this instruction even in the case of overflow. 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arith•etic Data fault. See 
Appendix A - Compatibility Notes (A.16>. 

Co•parison and Overflow Flags 

If the subtraction produces a result greater than 7 
digits, set the Overflow flag and set the Comparison Flags 
to MIGH. A Trap Fault, if enabled, will cause a Hardware 
Call procedure to the fault routine. The final contents 
of the accumulator are unspecified. If there is no 
overflow condition, set th~ Comparison Flags to EQUAL if 
the result is zero, HIGH if the result is positive and LCw 
if the result is negative. 
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9'.S INlEGER SUBTRACT <ISUl/OP=52 ('Cont;nued) 

Overlap 

There" are no ov.erlap r·estrictions for this. instruction. 

Exa•ples -..-------
EKA"PLE <1> Subtract Integ~r from Accumulator 

OP A-

52 A FIELD 

BEFORE 

A FIELD D0999999 
ACCUMULATOR ~08+02345678 

nnnnnnnn 

COMPARISON 
OVERFLOW 

nnn 
nnn 

AFTER 

unchanged 
+08 +03345 6 77 

00000000 

HIG'H 
unchanged 
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9.6 INTEGER SUBTRACT ANO STORE <ISS)/OP=53 

Format 

+--+-------+ 
I OP I A 
+--... -+-----------+ 

- OP = )3 

A= Address of the subtrahend and the difference field. I 
Address may be inde«ed, indirect or extended. The 
data type of the final address controller will always 
be treated as SN. · 

Function 

The integer subtract instruction ·will subtract the number 
stored in a memory location <A> fro• the value stored in 
the accumulator and store the difference in the 
accumulator and in the same memory location CA). The 
store to memory does not take place on overflow. 

The signs of both the accu•ulator and the subtrahend are 
considered in the subtraction and the mantissa sign field 
is set po~itive or negati~e based on the result. 

Set the signed exponent field of the accumul~tor to +08 
even in the case of overfl~w. 

If the operand data contains undigits other than in the 
sign digit~ cause an Invalid Arithmetic Data fault. See 
Appe~dix A - Co•patibility Notes (A.16>. 
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9.6 INTEGE~ SUBTRACT AN~ STORE (ISS)/OP=~3 (Continued) 

Comparison and Overflow Flags 

It the subtraction produc~s a result greater than 7 
digttsr set the Overflow Flag and set the Co•parison Flags. 
to HIGH. A Trap Fault, if enabled, will cause a Hardware 
Call procedure to the fault routine. The final contents 
of th~ accu•ulator are unspecified. If there is no 
overflow 'ondition, set th~ Comparison Flags to EQUAL if 
the result is- zero, HIGH if the result is positive and LOW 
t~ the result is negative. 

Overlap 

Ther~ are no overlap restrictions for this instructian. 

E xa1ap les 

EXAMPLE <t> Subtract Inte~er from Accuaulator and Store 

OP A 

53 A FIELD 

BEFORE 

A FIELD 00999999 
ACCUMULATOR +08+02345678 

nnnnnnnn 

COMPARISON 
O"ERFLOW. 

nnn 
nnn· 

AfTER 

C3345677 
+08+03345677 

00000000 

HIGH 
unchanged 
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9.7 l~TEGER MULTIPLY CIMU)/54 

+-~~-+-~~~--~--+ 

I OP I· A 
+--~-+~~--~-----+ 

OP = 54 

A= Address of the multiplier field. Address may be 
indexed, indirect or extended. The data type of the 
final address controller will always be treated as 
SN. 

Function 

The integer multiply instruction causes the value stored 
in the accumulator to be multiplied by the number stored 
in a •emory location (A) and the product to be stored in 
the accumulator.· 

The signs of both the accumulator and the multiplicand are 
considered in the multiplication· and the mantissa sign 
field is set positive or negative based on the result. 

Set the signed exponent field of the accu•ulator to +08 
even in the case of overflow. 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid ArithMetic Data fault. See 
Appendix A - Compatibility Note, Section A.16. 

Comparison and Overflow Flags 

If the multiplication produces a result greater than 7 
digits, set the Overflow Flag and set the Comparison Flags 
to HIGH. A Trap Fault, if enabled, will cause a Hardware 
Call procedure to the fault routire. The final contents 
of the accumulator are unspecified. If there is no 
overflow condition, set the Comparison Flags to EQUAL if 
the result is zero, HIGH if the result is positive and LOW 
if the result is negative. 
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9.7 INTEGER MUL.TIPLY CIMU>I54. <Continued) 

Overlap 

There are no overlap restrictions for this instruction. 

EXAMPLE l1> Multiply Accumulator by Integer 

54 A FIELD 

BEFORE AFTER 

A FIELD •0000003 unchanged 
ACCUMULATOR +08+01234567" +08+03703701 

nnnnnnnn 00000000 

C.OMPAR ISON nnn· HIGH 
OVERFLOW nnn· unchanged 
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PAGE 121 

A = Address of the multiplier and the product field. I 
Address May be indexed, indirect or extended. The 
data type of the final address controtl,r will always 
be treated as SN. 

function 

The integer multiply and store instruct.on causes the 
value stored in the accu•ulator to be multiplied by the 
nu•ber stored in a memory location <A>, the product to be 
stored in the accumulator and in the same th~ memory 
location <A>. The store to •e~ory does not take place on 
overflow. 

The signs of both the accumulator and the multiplicand are 
considered in the multiplication and the mantissa sign 
field is set positive or n~gative based on the result. 

The signed exponent field of the accumulator is set to +08 
by this instruction even in the case of overflow. 

If the operand data contains undigits other than in the 
sign digit~ cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes CA.16>. 
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9·.B· INTEGER MULTIPLY A-NO STORE UMS)/OP=55 (Continued) 

Comparison ana Ovarf lo~ Flags 

If the-. inultiplicati-on: produc~s a result greater than 7 
dtg~ts, set the Overf lo~ flag and se~ th~ Comparison Flags 
to HIGH. A Trap Fault, if enabled, will cause a Hardware 
Ca~l p~ocedure to the fault routine. The final contents 
~f the accumulator are unspecified. If there is no 
overflow conditio~, set the Comparison Flags to EGUAL if 
the re~ult fs ~ero, HIGH it the result is positive and LOW 
if tlte ,.esult is nega.tive •. 

Overlap 

T~er~ are no overlap re~triitions for t~is instruction •. 

Exat11ples 

EXA"PLE <1> ~ultiply Accu•ulato,. by Integer and Store 

OP A 

55 A FIELD 

BEFORE .AFTER 

A FIELD +0000003 C3703701 
ACCUMULATOR +08+01234567 +08+03703701 

nnnnnnnn 00000000 

·cofllPARI SON nnn HIGH 
OVERFLOW nnn unchanged 
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9 •. 9 INTEGER MEMORY INCREMENT" (IMil/OP'=57 

Foraat 

+----+---------+ 
I OP I A +-__.._.,._ _________ + 

OP = 57 

of the increaent field. Address may be A = Address. 
indexed, 
controller 
operation 
incre11ent 
reserved. 

Function 

indirect or extended. The final address 
if eQual to one (SN) indicates a aecr~ment 
and if eQual to zero <UN) indicates ~n 
operation. Other controller values are 

The integer memory tncre•ent instruction, depending on the 
value of the address controller, tncrements. or decre•ents 
~number at a memory location (A) and stores that value in 
the accumulator and at the same memory location <Al. 

The signed exponent field of the accumulator is always set 
to +08 by this instruction. 

If the operand data contains undigits other than in the 
sign digit, cause an- Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes <A.16>. 

Co•parison and Overflow Flags 

If the increment/decrement produces a result greater than 
7 digits, set the Overflow Flag and set the Comparison 
Flags to HIGH. A Trap Fault, if enabled, will cause a 
Hardware Call procedure to the fault routine. The final 
contents of the accumulator are unspecified. If there is 
no overflow condition, set the Comparison Flags to· EQUAL 
if the result is zero, HIGH if the result is positive and 
LOW if the result is negative. 
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9.9 INTEGER MEl"'ORY INCREMENT C.IMil/OP=57 <Continued) 

Overlap 

Ther~ are no overlap restrictions tor this instruction. 

Examples. 

EXAMPLE <1> Memory Increment 

OP A 

57 A FIELD (UN) 

A f IELD 
ACCUMULATOR 

COMPARISON 
OVERFLOW 

EXAMPLE <2> fl'le•ory 

OP A 

57 A FIELD C SN) 

A FIELD 
ACCUMULATOR 

COMPARISON 
OVERFLOW 

BEFORE 

+1234567 
nn"nnnnnnnnn 

nnnn.nnnn 

nnn 
nnn 

Deer em ent 

BEFORE 

+1234567 
nnnnnnnnnnnn 

nnnnnnnn 

""" nnn 

AFTER 

C1234568 
+08+01234568 

00000000 

HIGH 
unchanged 

AFTER 

C1234566 
+08+01234566 

00000000 

H l.GH 
unchanged 
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10 ARITHMETIC; FLOATING POINT~ FIXED FIELD LENGTH 

fixed field length arithmetic instructions, use a 20-digit 
accumulat~r which holds the instruction result within the 
processor as an operand for the next operation. Every 
instruction has an implieG reference to t~e accumulator. 

The floating point <real> format consists of a signed 
exponent field follo~ed by a signed mantissa field. The 
representation of a floating point field is: 

SIX, EXP, SIM, MANTISSA 

Where: SIX is the sign of the exponent <1 digit) 
EXP is the exponent <2 digits> 
SIM is the sign ~f the •antissa <1 digit> 
Mantissa is the mantissa data C8 or 16 digits> 

Example: +01-87654321 

The man~issa is a numeric field of two possible lengths; 
eight digit-Single Precision or sixteen digit-Oouble 
Precision. The manttssa is assumed to always have the 
decimal point to the left of the most significant digit. 

The same accu•ulator is used for Fixed Point and Floating 
Point" instructions. 

If all sixteen digits of the accumulator mantissa are 
eoual to zero, the exponent and mantissa sign will be set 
to -99+. 

The Overflow Flag is set and the Co•parison Flags are set 
to HIGH ~n overflo~, to LOW ort underflow and to EQUAL on a 
divide by zero. 
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1'.C ARITHMETIC F'LOATING POINT, FIXED FIELD LENGTH <Continued) 

A:, Trap Fault is a. software enabled routine that allows the 
ins.truction in error to be exa11ined. 

The T~a~ Fault will be e~able~ if the two digit key stored 
at memory adaress 64~ relative to Base #0, is eQual ko 
"ff• •. 

I'f Trap Fault is enabled and a fault occurs, a Hardware 
Call procedure will be executed with the address of the 

· i:nstruction· at .fault stor-ed on the stack •. 

If Trap Fa~lt is not enabled and a fault occurs, the next 
prograa instruction ~ill be executed. 

A Trap Fault is caused when: 

1. The.resultant nor~alized mantissa is non-zero and the 
exponent is greater than +99 <overflow>. 

z.. Th~ resultant nor,•alized mantissa is non-zero and the 
exponent is algebraically less than -99 <underflow>. 

3. The •ost significant digit of the mantissa of the 
divisor is e~ual to zero <divide by zero>. 

The result is not stored in memory. Division by zero does 
not change the contents of the accu•ulator. For all other 
instructions, the final contents of the accumulator will 
be unspeci ti ed. 
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tQ_t REAL LOAD (RLO)/OP=7&· 

For.eat 

I OP I A 

OP = 18 

A = Address of the source data field operand. Address may be 
.ind~xed, indirect or extended. When the final address 
controller is eQual to "0" or 0 2", the data field will 
be Si.ngle Precision. When the final address -controller 
is equal to "1", the data field wi·ll be Double 
Precision. 

Function 

The real load instruction loads the 
~loating point data field located 
source data field is assumed to be 
below: 

SINGLE PRECISION 

. fSx Ex Smf D1 02 D3 D4IDS 06 07 D8J 

OOUBLE PRECISION 

accu•ulator with a 
in memory CA>. The 

in the form shown 

+--.--..-.---+-.._---.---.------+.._---.---.-----~+--~------~--+._--------.-._-~--+ 

l S x Ex Sm I D 1 D 2 D 3 D 41 D 5 D 6 D. 7 0 8 I D 9 D 1 0 D 11 . 0-1 2 I D 1 3 D 1 4 O 1 -5 0 1 6 I 
+~--~~-+---.---..-.-.-..... --+_...__..-.-._ .... ___ '-:"+~-... ~--------... --+.------------------+ 

Sx is the sign of the exponent <1 digit>. Ex is the 
exponent <2 digits>. Sm is the sign of the mantissa C1 
digit>. 01-08 is the single precision mantissa <8 digits> 
D1-D16 is the doub(e precision mantissa (16 digits>. 
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tC.1 REAL LOAD (RL0)./0P=78 (Continued) 

When the operation is si~gle precision, only the eight 
.. •o·st. significant digits of the mantissa are loaded into 

t'he accumulator; the least significant eight digits are 
set to zero... When the o·peration is double prec·ision all 
afx~e~n digits of the •antiss~ are loaded into the 
accumulator. The exponent and both signs wilt be loaded 
in the for• that they appear in memory. Undi~its may be · 
load~d into the e¥~on~nt and the Mantissa fields of the 
aecu•ulator. The result of loa~ing undigit~ into the sign 
digit .. is •achine dependent. S .. ee, Appendix A· - Compatibility 
Not.es (.A .• 54>. 

Comparison Flags 

Set the C~•~arison Flags to HIGH if the result is 
pos.itive, EQUAL if the resutt ·is zero and LOW if the 
result is negative. 

EXAMPLE en. Load. Accu•ulator with· Floating Point 
Nu•ber 

OP A 

78 A flELn (UN). 

BEFORE 

K FIELD +07012345678 
ACCUMULA~OR nnnnn"nnnnnn 

nnnnnnnn 

COMPAR !'SON . nnn 

AFTER 

unchanged 
+07-12345678 

aooocooo 
LOW 
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1 o.z REAL STORE tRST)/OP=79 

For1tat 

+-----+...---.-.... ---~-+ 
I OP I A 
+-~~+-----~-~-+. 

OP = 79 

A = Address of· the des t; nat.i on field ope.rand. Address may be 
indexed, ind;rect or extended. A final address 
controller value of "0" or "2" indicates Single 
Precision •. A final address controller value of "1" 
ind; cat es Double Precision .. 

Function 

The real store instruction will s~ore in a memory location 
(A) the contents of the accu•ulator, including t~e 
exponent, its. sign and the sign of the, mantissa. Undigits 
11 a y be st o red from the ex pone n t and a anti s s a f i e l d s of th e 
accumulator. The handling of the sign digit is machine 
dependent. See Appendix A - Compatibility Notes <A.54>. 

If the operation is single prec1s1on, the least 
significant eight digits of the accumulator are ignored. 

Comparison Flags 

Set the Coaparison Flags to HIGH 
positive~ EQUAL if the result is 
result is negative. 

if the result is 
zero and LOW if the 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--
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10.2 REAL STORE <RST>Jop:79 (Continued) 

EXAMPLE (1J St.ore Accumulator in Memory in floa·ting 
Po.int Notation 

OP A 

79 A FIELD (UN) 

BEFORE 

A FIELD nnnnnnnnnnnn 
KCCUMULATOR +07-12345678 

nnnnnnnn 

COMPARISON nnn 

AfTER 

C07D12345678 
unchanged 

LOW 
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10.3 REAL ADO CRAA)/OP=7Q 

f or•at 

+----+---------+ 
I OP I A 
+-----.... + ------419-----+ 

OP = 70 

A = Address of the· Addend fi el.d ope·ra.nd .. Address may be 
inde>eed, indirect or extended. A final address 
controller value of "0" or .. 2" indicates Single 
Precision •. A f'inal address cont r.ol Ler value of H1 fl 
indicates Dcuble Precision. 

Function 

The real add instruction adds. the floating point number 
stored in a memory location CA> ta the value stored in the 
accumulator and stores the sum in the accumulator. 

The initial and final value of the accumulator and memory 
w;ll have the same precision. 

Different machines may maintain differing number of 
significant digits while perfor•ing the computation, 
thereby producin§ slightly different results. See Appendix 
A - Compatibility Notes <A.18>. 

Set the leas."t significant eight digits of the accumulator 
t~ zero when the operation is single precision. 

The operands need not be normalized, but inco•patible 
results may be produced. See Appendix A - Compatibility 
Notes <A.17>. The result of the operation will always be 
nor•alized. 

If t~e operand data contains undigits other than in the 
sign digits, cause an Invalid Arithmetic Oata. See 
Appendix A - Compatibility Notes CA.16). 
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10.3 REAL ADa (RAA)/OP=70 CC~ntinued) 

Co111J)arison Flags 

S~~ th~ tompa~ison Flags to H1GH if the result is 
~os~tive, EQUAL if the result ts zero and LOW if th~ 
result is negative. 

Exaaples 

E~AMPLE <1> ·Add Floating nu•ber to Accumulator 

OP A 
.. ._.._.. 

70 A FIELD CUN) 

.. A; f 1£LD.~ 
ACCUMULATOR 

COMPARISON 
OVERFLOW 

BEFORE 

+05+22222222 
+05+12345678 

nnnnnnnn 

nnn 
nnn 

AFTER 

unchanged 
+05+34567900 

00000000 

HIGH 
unchanged 
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10.4 REAL ADD ANO STORE <RAS)/OP=71 

+---+---------+ 
I OP l A 
..... .--. ... +-----------+ 

OP = 71 

A = Address of the Addend and Sum field operand. Address 
aay be indexed, indire~t or extended. A final address 
controller value of "0" or •zn indicates Single 
Precision. A final address ·controller value of "1" 
indicates Double Precision. 

Function 

The real add and store instruction will add the floating 
pcint number stored in a semory location CA) to the value 
stored in the accumulator and store the su• in the 
accu•ulator and in the .same •e•ory location CA). The 
store to me•ory will not take place on an error condition. 

The initial and final value of the accumulator and memory 
will have ~he same precision. 

Set the· least significant eight digits of the accumulator 
to zero when the operation is single precision. 

The operands need not be normalized, but incompatible 
res~lts may be produced. See Appendix A - Co•patibility 
Motes-<A.17>. The result of the operation will always be 
nor11a l i zed. 

If the operand data contains undigits other than in the 
sign digits, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes <A.16>. 
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10.4 REAL ADD· ANO STORE CRASl/OP=71 <.Continued) 

Campa ri son Flags 

Se.t· the Comparison· Flags to HIGH· if the result is 
positive, EQUAL if the result is zero and LOW if the 
result is negafive.· 

Exa•ples 

_ EXAMPLE (.f) Add Floating Number to Accumulator and 
Store 

OP A 

71 A FIELD ( UN ) 

BEFORE AFTER 

A FlElD +05+22222222 C05C34567900 
ACCUMULATOR +05+12345678 +05+34567900 

C:t nnnn.nnnn 00000000 

COMPARISON nnn HIGH 
OVERFLOW nnn unchanged 

--Burroughs Prior Written Consent ReQuired For Disclosure Of This Data--



BURROUGHS CORPORA~IpN 
SYSTE~ DEVELOP~ENT GROUP 
PASADENA PLANT 

+--------------
1 

+--------------.----------+ 1997 5390 

V SERIES INSTRUCTION SET 

+----~--._.__.__,,_, ... _ .... 4119~--- ... ------------~--.-------------.----
CO~PANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 135 

10.5 REAL SUBTRACT <RSU)/0F=72 

Format 

+---+--------+ 
l OP I A 1. 
+---+~-------+ 

OP = 72 

k - Address of the subtrahend field operand. Address may be 
indexed, indirect or extended. A final address 
controller value of "0" or •2" indicates Single 
Precision. A final address controller value of "1" 
indicates Double .Precision. 

function ___ ..,..... ___ _ 

The real subtract instruction will subtract the floating 
point number stored in a memory location <A> from the 
value stored in the accumulator and store the difference 
in the aecu•ulator. 

The initial and final value of the accueulator and me•ory 
will have the same precision. 

Set the least significant eight digits of the accumulator 
to zero when the operation is single precision. 

The operands need not be normalized, but incompatible 
results may be produced. See Appendix A - Compatibility 
Notes <A.17>. The result of the operation will always be 
nor11alized. 

If the operand data contains undigits other than in the 
~l~n digits, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes CA.16). 
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10.5 REAL SUBTRACT <RSUl/OP=72 (Continued) 

Comparison Flags 

Set t~~ Comparison Flags to HIGH if the result is 
positive, EQUAL if the result- is zero and LOW if the 
result is negative. 

Exaeples 

EXAMPLE Ct> Subtract Floating Number from the 
Accumulator 

OP A 

72 A FIELD (UN) 

BEFORE 

K FlEL~ +05+ff111111 
ACCUfllULATOR +O 5+12345678 

nnnnnnnn 

COMPARISON nnn 
OVERFLOW nnn 

AFTER 

unchanged 
+04+12345670 

00000000 

HIGH 
unchanged 
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10.6 REAL SUBTRACT ANO STORE <RSS)/OP=73 

For•at 

I OP l A + ... ~--+ _.._,.__.._, ________ + 

OP = 73 

A = Address of the subtrahend and difference field operand. 
Address •ay be indexed, indirect or extended. A final 
address controller value of "0" or •2" indicates Single 
Precision. A final address controller value of "1" 
indicates Double Precision. 

F~nct ion 

The real subtract and store instruction will subtract the 
floating.point number stored in a memory location <A> from 
the val u e st o red i n ·the a cc um u la tor and store t he 
difference in the accu•ulator and in the same •emory 
location <A>. The store to •emory will not tak~ place on 
an error condition. 

The initial and final value of the accumulator and memory 
will have the same precision. 

Set the least significant eight digits of the accumulator 
to zero when the operation is single precision. 

The operands need not be normalized, but incompatible 
results aay be produced. See Appendix A - Coapatibility 
Notes <~.17>. The result of the operation will always be 
noraalized. 

If the opRrand data contains undigits other than in the 
sign digits, ~ause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes <A.16>. 
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10.6 REAL SUBTRACT ANO STORE <RSSl/OP=73 <Continued> 

to11parison Flags 

Se·'t the to•parison flags to HIGH if· the result is 
posi~ive, EQUAL if the r~sult is zero and LOW if the 
result is negative. 

Exa111p Les 

EX:AM·PlE <1> Subtract Floating Number fro• the 
Accumulator and Store 

OP A 

73 A FIEL~ <UN) 

A- FIELD 
ACCUMULATOR 

COMPARISON 
OVERFLOW 

BEFORE 

+05+11'111111 
+05+12345.678 

nnnnnnnn 

nnn 
nnn 

AFTER 

C04.C12345670 
+04+12345670 

00000000 

HIGH 
unchanged 
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1c •. 1· REAL MULTIPLY CRMU)/OP=74 

Format 

+----+---------+ 
I OP I A 

A= Address of t11e mult;plier field operand. Address may be 
indexed, indirect or extended. A final address 
controller value of "0" or "2" indicates Single 
Precision. A final address controller. value of ••1" 
indicates Double Precision. 

Function 

The real sultiply. instruction ~ultiplies the value stored 
in· ihe accumulato~ by the floating point number stored in 
a •e•ory location <Al ~nd stores the product in the 
accuatulator~ 

The initial and final value of the accumulator will be 16 
digits regardless of whether the input was single or 
double precision. 

The operands need not be normal;zed, but incompatible 
results may be produced. s~e Appendix A - Compatibility 
Notes CA.17>. If the input operands are normalized, the 
result will be normalized, and if they are not nor•alized, 
they •&Y not produce a normalized result. 

If the operand data ~ontains undigits other than in the 
sign digit, cause an Invalid Arithmetic Oata fault. See 
Appendix A - Compatibility Notes <A.16). 
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10.7 REAL f'1ULTIPLY (RMUl/OP=74 <Continued) 

Comparison Flags 

S~t. the Comparison· Flags to HIGH if the result is 
positive, EQUAL if the result is zero and LOW if the 
result is negative. 

Ex.amp Les 

EXAMPLE C1> Multiply Accu•ulator by Floating Point 
Number 

OP A 

74-. A, f I ELD (UN.) 

BEFORE 

* FIELD +05+30000000 
ACCU"ULAT6R +05+12345678 

nnnnnnnn 

CORPARISON nnn 
OVERFLOW nnn 

AFTER 

unchanged 
+09+37037034 

00000000 

HIGH 
unchanged 
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A = Address of the •ultiplier and product field operand. 
Address may be indexed, indirect or extended. A final 
address controller value of •o" or "2" indicates Single 
Precision. A final address controller value of "1" 
indicates Double Precision. 

Function 

The real multiply and store instruction multiplies the 
value stored in the accumulator by the number stored in a 
•emory location <A> and stores the product in the 
accumulator and. in the same memory locat~on <A>. The 
store to eemory will not take place on an error condition. 

The initial and final value of the accumulator ~ill be 16 
dig;ts regardless of whether the input was single or 

·double prec;sion. 

The operands need not be normalized, but in~ompatible 
results may be produced. See Appendix A - Compatibility 
Notes <A.17). If the input operands are noraalized, the 
result will be normalized, ana if they are not nor•alized, 
t~ey aay no~ produce a normalized result. 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Oata fault. See 
~ppendix A - Compatibility Notes <A.16). 
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1C.8 REAL MULTI Ply A ND s TOR e· (RM SllOP=75 (Continued) 

Comparison Flags 

Set the Comparison Flags to HIGH if the result is 
posftive, EQUAL if the r~sult is zero and LOW if the 
result is negative. 

Exa.11ples 
---~ ....... --

EXAMPLE <1> ~ultiply Accumulator by Floating Number 
and Store 

OP A-

75 A FIELD· CUN) 

A FIELD· 
ACCUMULATOR 

COMPARISON 
OVERFLOW 

BEFORE 

+05+30000000 
+05+12345678 

nnnnnnnnn 

nnn 
nnn 

AFTER 

C09C37037034 
+09+37037034 

00000000 

HIGH 
unchanged 
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+------+----·-----+ 
I OP I A 
+----+-------+ 

OP = 76 
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A = Address o~ the divi.sor field operand. Address may be 
indexed, intiirect or extended. A final address 
controller value of "O• or "2" indicates Single 
Pre~ision. A final address controller value of "1n 
indicates Double Precision. 

function 

The real divide instruction divid~s the value stored in 
·the accumulator by the floating point nu•ber stored in a 
me•ory location· <A> and stores the quotient in the 
accumulat.or. 

The initial and f inat value of the accumulator and memory 
will have the same precision. 

Set the least significant eight digits o·f the accumulator 
to zero when the operation is single precision. 

The operands must be normalized. 

Operands that are not normalized will be treated as being 
eQual to zero. 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes CA.16>. 
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1C.9 REAL DIVIDE CRDVl/OP=76 (Continued) 

Comparison Flags 

aivtsfon b~ zero is an error condition that will ter•inate 
t~e instruction, set the Overflow Flag, and set the 
Co•parison Flags to EQUAL. Otherwise, set the Comparison 
Flags to HIGH if tbe result is positive, EQUAL if the 
result is zero and LOW if the result is negati~e. 

EXAMPLE (f) Di~ide Accu•ulator by Floating Point 
Number 

OP A 
·-----..-· 

76 A FIELD CUN) 

BEFORE 

A FrELD +05+·20000000, 
ACCUMULATO.R +05+ 1'2345678 

nnnnnnnn 

COMPARISON nnn 
OVER FLO~ nnn 

AFTER 

unchanged 
+00.+617283 90 

00000000 

HIGH'. 
unchanged 
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1C.10 REAL DIVIDE ANO STORE CRDS)/0P=77 

f or•at 

I OP 1 A .,_,-.... ~+------------ .... + 

OP = 77 

A = Address of the divisor/quotient field operand. Address 
may be indexed, indirect or extended. A final address 
controller value of "0" or "1" · indicates Single 
Precision. A final address controller value of "1" 
indicates Double Precision. 

Function 

The real divide and store instruction divides the value 
stored in the accu•ulator by the floating point number 
stored in a memory location (A) and stores the Quotient in 
the accumulator and in th~ same memory location CA>. The 
store to memory will not take place on an error condition •. 

The initial and final value of the accumulator and memory 
will have the same precision. 

Set the least significant eight digits of the accumulator 
to zero when the operation is single precision. 

The operands must be normalized. 

Operands that are not normalized will be treated as being 
eQual to zero. 

lf the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes <A.16l. 
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1: c .10 REAL OIVTOE ANO STORE CROS)/-0P=77 (Continued) 

Comparison Flags 

Divis ;on. by zero is an error condition that ·will t e rmi nat e 
t he· in s.t r u ct ion, se t the 0 v er f low F lag, and s e t the 
Comparison flags to EQUAL. Otherwise, set the Co•parison 
Flags to HIGH if the result is positive, EQUAL if the 
result is zero and LOW if the result is negative. 

EXAMPLE <1> Divtde Accumulator by Floating Point 
Number and Store 

OP A 

77 A FIELD CUN) 

BEFORE 

N·FIELD +05+20000000 
ACCUMULATOR +05+12345678 

nnnnnnnn 

CO"PARISON nnn 
nVERFLOW nnn . 

AFTER 

COOC61728390 
+00+61728390 

00000000 

HIGH 
un.changed 
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10.11 ACCUMULATOR MANIPULATE CACM)JOP=84 

format 

+----+--+ 
I OP I Af I 
+--·--+---+ 

OP = 84 

AF ~ Operation variants. 

Function 

The accumulator 
contents of the 
"ar i ant.s. 

manipulate instruction modifies 
accumulator as specified by the 

the 
AF 

All variants of this instruction reference the entire 
accumulator without regard to data type or precision. 

AF = Ox, Normalize Accu•ulator <x = unused) 

If the aost significant digit of the •antissa is zero, the 
entire mantissa will be shifted left and the exponent will 
be decremented by one. Continue shifting until the leading 
digit is non-zero, set the Comparison Flags according to 
the mantissa sign. If all sixteen digits are zero, set the 
exponent and •antissa signs to -99+ and set the Compar;son 
Flags to EQUAL. If there are no leading zeros, set the 
Co•parison Flags according to the mantissa sign. If the 
result;ng exponent is smaller than -99, set the Overflow 
Flag and set the Co•parison Flags to LOW <underflow>. If 
an ~nderflow is produced and Trap is enabled, a Trap Fault 
will occur. 

AF = 1x, Convert Floating Point to F~xed Point <x = 
unused>-. 

The aceu•ulator mantissa is assumed to be normalized. 
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1C.11 AC~UMULATOR MANIPULATE (AC~)/0P=84 <Continued) 

The data in the accumulator is converted fro11 floating 
po:int to fixed point format •. The. mantissa. is shifteo right 
and the exponent ts incremented until equal to +08. Set 
t·he Co•parison Flag.s according to the mantissa sign. If 
the original exponent is equal to or greater than +08, an 
overflow is produced. The conversion does not take place 
if it would cause an overflow. If the eight most 
significant digits are now equal to zerop set the exponent 
an~ signs to -99+, set the eight least significant digits 
ta ~ero, set th•·Co•parison fl~gs to EQUAL. If an overflow 

··is produc;ed and Tr-ap is enabled,· a ·1-rap Fault wi.ll occur. 

AF = 2x,. Set the Mantissa Sign to Plus (+) <x ~ u~used) 

s~t the mantissa sign to plus~ If -the 11ant-issa is 0, set 
the· C.o•parison Flags ~o EQUAL. If; th~ mantissa is 
non-zeror set the Coeparison flags to KIGH. 

AF = 3 x,. S et t he Man t i s s a Sign to M i nus. < - > < x = unused > 

I'f -the aantissa is non-zero,, set the· aantissa 
•i:nus and· set the Co•parison Flags to LOW. 
'•antissa is zero, set the •antissa sign to plus 
the Co•parison Flags to EQUAL. 

sign to 
If the 

and set 

~F ~ 4x, -co•plement t~e Mantis~a Sign <x = unused) 

Lf the mantissa. is non-zero, complement t•e mantissa sign. 
Set t•e Comparison flags to HIGH if the sign is set plus 
and LOW if the sign is set •inus. If the aa"tissa is 
z-ero, s.et the aantissa sign to plus and set the Comparison 
Flags to EQUAL. 

AF = Sx, Zero the Accu•ulator (Set to -99+0) <x = unused> 

Set the 16 digit accumulator ·mantissa to zero. Set the 
signed exponent field to -99 and set the mantissa sign to 
plus." Set the Co•pari son flags to EQUAL •. 
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ACCUMULATOR MANIPULATE (AC~)/OP=84 <Continued) 

AF = 6n~ Increment the Exponent by n <n = 0-9) 

Increment the exponent b~ n. Set the Co•paris~n Flags to 
HIGH if the •antissa sign is plus, LOW if minus and EQUAL 
if the mantissa is zero. Atteapts to increment the 
exponent beyond +99 will cause an overflow. A Trap fault 
will occur if Trap is enabled. 

•F = 7n, Decrement the Exponent by n <n = 0-9> 

teerement the exponent by n. Set the Comparison Flags to 
HIGH if the •antissa sign is plus, LOW if minus, and EQUAL 
if the mantissa is zero. Attempts to decrement the 
exponent beyond -99 will cause· an underflow. A Trap Event 
~ill occur if Trap is enabled. 

All other variants are reserved and will cause an Invalid 
Instruction fault <IEX = 251 and terminate the instruction 
with no change to the accuMulator. 

EX·AflllPLE ( 1 ) Norr.atize Accumulator 

OP AF 

84 00 

BEFORE AFTER 

ACCUfltULATOR +05+00123456 +03+12345678 
78901234 90123400 

COMPARISON nnn HIGH 
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10.11 ACCUMULATOR MANIPULATE (AC~)/0P=84 <Continued) 

EX-AMPLE <2> Convert Floating Point Number ·to Fixed 
Point Number 

OP AF 

84 10 

BEFORE AFTER 

A-CCUMULATOR +06+12345678 +08+00123456 
90123456 00000000 

COMPARISON nnn HIGH 

EXA"PLE <3> Set Mantissa Sign to Plus 

OP AF' 

84 20 

BEFORE AFTER 

ACCUMULATOR -05-12345678 -05+12345678 
90123456 90123456 

COMPARISON nnn HIGH 

EXAMPLE C4> Set Mantissa Sign to Minus 

84 30 

ACCUMULATOR 

COMPARISON 

BEFORE 

+05+12345678 
90123456 

nnn 

AfTER 

+05-12345678 
90123456 

LOW 
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1 C.,.11 ACCUMULATOR MANIPULATE (ACM)/0P=84 (Continued) 

EXAMPLE (5) Complement Mantissa Sign 

OP AF 

84 40 

A~CCUMULATOR 

COMPARISON 

EX AMPl.E (6) Clear 

OP AF 

84 50 

ACCUMULATOR 

COMPARISON 

BE FORE . 

+05-12345678 
901'23456 

nnn 

Accumulator 

BEFORE 

nnnnnnnnnnnn 
nnnnnnnn 

nnn. 

AFTER 

+05+12345678 
90123456 

HIGH 

AFTER 

-99+00000000 
00000000 

EQUAl 
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~CCUMULA~OR MANIPULATE (ACMl/OP=!4 (Continued) 

EXAMPLE <7> lnc.rement Exponent by 4 

OP AF 

84 64 

ACCUMULATOR 

COMPARISON 

BEFORE 

+0.5-12345678 
.901'23456 

nnn 

EXAMPLE· <8> .Decreaent exponent-by~ 

OP .Af 

84 72 

ACCUMULATOR 

COMPARISON 

BEFORE 

+Q9+12345678 
90123456 

nnn 

AFTER 

+09-12345678 
90123456 

AFTER 

+07+12345678 
9012'3456 

HIGH 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--



+--------------
BURROUGHS CORFORATION 
SYSTE" DEVELOP~ENT GROUP 
P~SADENA PLA.NT 

+~-~~----~-~-~----------~+ 

V SERIES INSTRUCTION SET 

1997 5390 

+._.~---·-----------------.--.--._----~--------------
CO,PANY CONFIOE~TIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 153 
--~._.,-------...-.-.---------.-.... ---~ .. --------._.._._ ________ ,._._,_, __ ~·-.._ .... ______________ .... ___________ _ 

11 ADDRESS BRANCHING 

11.1 BRANCH/OP=2x 

Fora at 

+------+------.-----+ 
I OP I A +--+-------+ 
OP-= 20,, 21',. 22, 23·,. 24, 25, 26, 27, 28, 2A, 28 

A = Branch Address. Address may be indexed, indirect or 
extended. When not extended the final address 
controller bits specify the most significant digit of 
the _address. This permits branching to any address 
up to and including 299,998, relative to Base #1, 
without indexing or extension. When the address is 
indexed, the final Base Indicant should resolve to a 
value of "1". The processor will always. treat the 
resolved address as being relative to Base #1. The 
processor will· not check for improper memory 
assign•ents. 

function 

If the condition specified for the branch is true or if 
the branch is unconditional, the •A" address is selected 
as the next program instruction address. If the condition 
specified is not true or if the instruction is a "NO-OP", 
the next instruction is fetched with no significant 
action. The address field of a non-taken branch or a 
•Nop• •ust have the same attributes as any address, 
however, the address does not have to resolve into a valid 
address. For example, a six digit address may not contain 
an undigit in the extended digit position as this 
condition causes the processor to mistakingly treat this 
address as an eight digit address. An odd address only 
causes errors if the branch is taken. Undigits in address 
positions other than the address controller and extended 
digit may result in incompatible behavior <See Appendix A, 
Compatibility Notes, A.52>. The Co~parison and Overflow 
Flags define the branch conditions. 

--Burroughs Prior Written Consent Required For Oiscl-0sure Of This Oata--



+--------------
1 

BURROUGHS CORPORATION 
AvsTE~ OEVELOPMENT GROUP 
~ASADENA PLANT 

+---------------------·--+ 
I 
I V SERIES I~STRUCTION SET 

1997 5390 

I +·----------------------------------
COMPANY CONFIDENTIAL SY ST EM DESIGN SPECIFICATION REV. A PAGE 154 

11.1 BRANCH (Continued) 

Note: 

OP = 20 

OP = 21 

OP = 22 

OP = 24 

OP = 25 

OP = 26 

Use of "branch prediction op codes .. 
in incompatible behavior. See 
Compatibility Notes <A.06>. 

<NOP> NO OPERATION 

may result 
Appendix A, 

This instruction performs no significant action. 

(LSS) BRANCH ON LESS THAN CONDITION 

This instr~ction causes a branch to the "A" 
address if the Comparison Flags are set LOW 
<COML= 1, COMH=O>. 

(EQL) BRANCH ON EQUAL CONDITION 

This instruction causes a branch to the "A" 
address if the Comparison Flags are set EQUAL 
(COML=t,. COMH=1>. 

(L£Q.) BRANCH ON LESS THAN or EQUAL CONDITION 

This instruction causes a branch to the "A" 
address if the Com~arison Fla~s are set LOW or 
EQUAL CCOMl.=1>. 

(6TR) BRANCH ON GREATER TffAN CONDITION 

This instruction causes ~ branch to the "A" 
address if the Comparison Flags are set HIGH 
<COML=O, COMH=1>. 

CNEQ) BRANCH ON NOT EQUAL CONDITION 

Thi~ instruction causes a branch to the "A" 
address if the Co•parison Fla9s are not set 
EQUAL or clea~ed (CO"L=O or COMH=O ). 

C6EQ) BRANCH ON GREATER TMAN or EQUAL CONDITION 

This instruction causes a branch to the "A" 
address if the Comparison Flags are set HIGH or 
EQUAL CCOMH=1>. 
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11 •. 1 BRANCH (Conti-nued) 

OP = 27 

OP = 28 

OP = 2A 

OP : 28 

(BUN) BRANCH UNCONDITIONAL 

This instruction always causes a branch to the 
"A ... address •. 

COFL) BRANCH ON OVERFLOW CONDITION 

Thia instruction causes a branch to the "A" 
address if the.Ov~rflow Flag is set an~ resets 
the Overflow Flag. 

CNUL) BRANCH ON NULL CONDITION 

This instruction causes a branch to the "A" 
address if the Co•parison Flags are reset 
( COML=O and COMH=O> •. 

CGTN) BRANCH ON GREATER OR NULL CONDITION 

This instruction causes a branch to the "A" 
address if the Co•parison Flags are reset or set 
HIGH <COML:O). 

Co•s>arison Flags 

The· Comparison 
instructions. 

Fl-a gs are not altered by these 
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f Z HALTS 

H•tt instructi·ons. a,re· dependent upon an execution digit 
loca~~d irt absolute •eeory location 48 which deter•ines 
the: course of action as fol lows: 

ACTION VALUE 

Reserved A - F 
Hatt ts i~nored. 3 
Halt' .is, executt!'d if n'ot Privileged Mode. 2 

~· Hat·t is e>u!cuted if Priv·i·leged Mode. 1 
H~lt is execu~ed. 0 

If t.he ha·lt is executed, the- processor will ent.er a WAIT 
state that reauires operator intervention to allow the 
rrr·oc.essor· to continue the exe·cut-ion o.f the instruction. 

If the Halt is not executed, no significant action wiil be 
p;erfo.r•ed by the processor. 
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12.1 HALT BRANCH (HBR)/OP=29 

For•at 

+---+-----+ 
I OP t A 
+---~+~----~---+ 

OP = 29 

A =Branch Address. Address may be indexed, indirect or 
extended. When not ex.tended the final address 
controller bits specify the most significant digit of 
the address. This permits branching to any address 
up to and including 299,998, relative to Base #1, 
without ·indexing or extension. When. the address is 
indexed, the final Base Indicant should resolve to a 
value of "1". The processor will always treat the 
resolved address as being relative to Sase #1. The 
processor will not check for i•proper memory 
assignaents. 

Function 

The Halt Branch instruction conditionally executes a halt 
according to the halt" digit in absolute address 48. See 
A~pendix A - Compatibility Notes <A.24). 

If the halt is to take place, operator intervention is 
reouired to continue. Once continued, instruction 
execution resumes at the final "A" address. 

If the halt is to be ignored, instruction execution 
continues at the fi~al "A" address. 

Comparison Flags 

The Co•parison Flags are not affected by this instruction. 
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12.2 HALT BREAKPOINT (HBK)/OP=48 

For•a.t: 

+---+---+----+ 
. I OP f Af I BF I 
+--+---+----+ 

OP = 48 

AF= Final AF value i.s ignored, but usefut. in identifying 
the specific HBK. May specify Indirect Field length. 
ffoMever, the sp~cification of an AF indirect field 
length may produce incompatible results. See Appendix 
K - Co•patibility Notes <A.25). 

BF = e;ght bit breakpoint control 11ask. 
not be recognized as indirect. 

Function 

The field will 

f:he, Ha Lt Breakpoint instruction perfores a mask test 
against a halt char~cter in memory location 46 relative to 
Base #0. If a bit is set in the halt character that 
corresponds to a bit set in t~e mask, the instruction 
execu~es a halt according to ·the halt digit in absolute 
•e•ory address 48. See Appendix A - Compatibility Notes 
(A •. 24). 

If th~re is no correspondence between the bits in the mask 
and the bits in the breakpojnt bit pattern, the next 
ins-tr.uction is selected in normal sequence with no other 
significant action. 

Comparison Flags 

The Comparison Flags are unchanged. 

Overlap 

There are no overlap restrictions for this inst~uction. 
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13 ENVIRONMENT CHANGE 

13.1 BRANCH COMMUNICATE (8CT)/0P=30 

Foraat 

+------+-------.... ...-.-+ 
I OP j AFBF 

OP = 30 

AFBF = Function Address consisting of the low order four 
digits of an address that is relative to the 
specified Task•s MCP Data Area. The high order· 
digits are eQual to zero. Indirect Field lengths 
•ay be specified. 

Function 

The. Branch Co•municate instruction is used to allow a user 
progra• to enter a function in the MCP environment. It 
stores processor state and registers in Hyper Call Stack 
Fra•e format on the stack of the called environment and 
passes control t~ the specified function. 

Its function is similar to the function of the Hyper Call 
instruction except for the selection of the Function entry 
and the inab;Lity to directly pass parameters. 

The following 
i n st ru ct i on : 

operations are performed by this 

1- The four digit Function Address <AFBF) is used as an 
~ffset relative to the task's "CP data area to select 
a Function entry. 
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BRANCH COMMUNICATE (8CT)/OP=30 (Continued) 

Each Function entry-
i.nformat ion:, 

lN.FO.RMATlON 

Environment Number. 
Next Instruction Address 
Protection.field <DO) 
Reserved 
Interrupt· Mask 
M:ode Indicators 

the 

DIG.ITS 

00-05 
06-11 
12-13 
14-15 
t6-t7 
1a.-19, 

Note - The lowest memory address = 00 

PAGE 160 

following 

rt th~ Prote~tion field is not eQual to •oo·~ cause 
an Inval.id Lnstruction fault CIE~ = 37> and terminate 
the instruction with no further. action. 

2. Resolve the Environment Number, contained in the 
Fune ti on ent r)',;. to point to the se le,ct ed Environment 
Table,, entry~. However,, retain the Active, Environment 
Nuaber sa that it ••Y be stored on the st~ck. 

Resolve en·try #0 of the Metnory Area Table fo.r ,the new 
env.iron•ent fro• "9••ory and •aintain addressability 
along w~th Base 10 of th~ current environment. See 
Section 5.7 entitled •R•solving a Me•ory Area Table 
Entry". 
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3. The top of stack pointer, located at address 40 
{Relative to the new environ•ent•s Base #0>, is used 
as the starting add~ess, relative to the new 
environment•s Base #0, to store the Hyper Call Stack 
f ra•e- .. 

The su• of the top of stack pointer and the size of 
the Hyper Call Stack Frame C96> and the size of the 
Hardware Call Stack Frame area (500> is co•pared to 
lieit 10. If the su• is eaual to or greater than 
Lf•it #0, cause a Stack Overflow fault and terminate 
the instruction with no further action. Otherwise, 
store the Hyper Call Stack Frame in the following 
sequence. 

Old TOS ==> 

Nev IX3 ==> 

New TOS ==> 

INFORMATION 

Accumulator 
Measureaent Register 
Interrupt Mask 
Mobile Inde• Registers 
Mode Indicators 
COM &- OVF Flags 
Active Environment Number 
Next Instruction Address 
Saved IX3 Value 
Stack Frame Indicator (FE> 
Stack Para•eters (0 to 9999 

Note - The lowest memory address = 00 

DIGITS 

00-27 
28-35 
36-37 
38-69 
70-71 
72-73 
74-79 
80-85 
86-93 
94-95 

bytes> 

4. Store the ne~ address of the -next available stack 
location <Relative to the new environment's Base #0>, 
into •e•ory location 40 (Relative to the new 
environment's Base #O>. 
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f3.1 BRANCH CO,MUNICATE (8CT)/0P=30 (Continued) 

5. Set the two most significant digits of IX3 to "CO" 
and set the ~i~ least significant d.igits of IX3 to 
th~ initial address spectfi~d in memory location 40 
CRelat;ve to the new environment's Base #Ol plus 80. 

IX3 will no~ point to the Next Instruction Address in 
the Hyper Call Stack Frame. 

6. Set the machine "state" as follows: 

f. NFORllllAT ION 

Next Instruction Address 
Activ~ Environ•ent Number 
Interrupt Mask 
Mode Ind;cators 
Measur~ment Register <user field>· 
Co~parison & Overflow Flags 

SET TO 

function Table 
function Table 
function-Table 
Function .Table 

000000 
RESET 

7. Set the MOPOK line to •zero" ~hi.le the Measure•ent 
register is being changed and set it to a ~one" at 
all other t:i mes. 

8. If Soft Fault is now enabled, examine the •emory 
location sp~cified by the Reinstate List entry 
point•r plus 8. If it is not equal to zero, execute a 
Hardware Call procedure t•at will store the address 
of the next instruction to be executed. 

9. Load the Memory Area Table pointed to by the Active 
Environment Number. 

tn.· Using the new Base/Limit information, resolve the 
next instruct iori address, re la ti ve to Base #1, and 
execute an unconditional branch to that address. 

The use of the Mobile Index Registers or the Accumulator 
to pass paramet~rs is invalid. The contents are not 
guaranteed. 
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13.2 ENTER <NTR)/OP=31 

Format 

I OP, I AFBF PARA METE RS 
+~------+ ... .--------+·-----.._ ---..---+---------_._. .... _____ ,,_, ___ + 

OP = 31 

kFBF : length, in bytes, o~ the Parameter field. The 
11axi1•n1.11 nu11be,r of bytes •oved is 9,999.. A value of 
0000 will •ove no data. AF or BF may specify 
indirect field length. A literal flag will cause an 
Invalid Instruction fault (IEX = 21>. See Appendix 
A - Compatibility Notes <A.19.1>. 

A =·Branch Address. Address may be indexed, indirect 
or extended. When not extended the final address 
controller bits specify the •ost significant digit 
of the address. This permits branching to any 
address up to and including 299,998, relative to 
Base # 1 , w i th out i-nd ex i n g o r ex tens i on. When the 
address is indexed, th~ final Base Indicant should 
resolve to a value of "1". The processor ~ill 
always treat the resolved address as being relative 
to Base #1. The processor will not check for 
improper memory assignments. When indexed by IX3, 
the initial contents of IX3 are used. 

PARAMETERS = Data field to be stored in the stack. 

Function 

The Enter instruction stores control information and 
paraaeters into a stack located in memory and executes an 
unconditional branc~ to the instruction at the "A" 
address. 

A six digit address 
relative to Base #0, 
relative to Base #0. 

containing the stack location, 
is specified in memory location 40 
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13~2 ENTER (NTR)/OP=31 (Continued) 

The Enter Stack Frame is stored in the following seQuence. 

New. TOS ==> 

INF0.Rf'1AT ION 

Next Instruction Address 
Saved IX3 Value 
Reserved 
COM & OVf Flags 
S.t.a.c.k Parameters < 0 to 9999 

Note - lowest memory address = 00 

DIGITS 

00-05 
06-13 

14 
15 

bytes) 

•coM & OVF Flass• contain the following infor•ation: 

INF·ORMATION 

Reserved 
Overflow Flag 
Co•pari.son Low flag 
Coapa.r;son High Flag 

BIT 

3 
2 
1 
0 

Pa-ra•eters = AFBF bytes of data located after the "A" 
address field in the instruction. 

Set the two aost significant digits of IX3 to "CO". Set 
the contents of IX3 to the initial address specified in 
•eaory loca~ion 40 relative to Bas~ 10. 

Store the new value of the ~ext available stack location, 
relative to Base #0, into aemory location 40 relative to 
Base #0. 

If the address to be st~red into location.40 exceeds six 
dtg~ts~ ~ause an Invalid In~truction fault <I£X = 04). 
See Appendix A - Compatibility Notes CA.19.2>. 
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13.2 E.NTER CNTRl/OP:31 <Continued). 

Co•parison Flags 

Reset t•e Comparison and Overflow Flags. 

Overlap 

Undefined results will be produced if the stack area 
overlaps with the instruction or it's parameters. 

Examples 

EXA~PLE (1) Enter 

ADDRESS OP AFBF A PARAMETERS 

QQ3016 31 0003 020166 203010 

NI 
IX3 
0000040 
0001024 

BEFORE 

003016 
+0000010 

001024 
nnnnnn 

COMPARISON HIGH 
~VERFLOW ON 

AFTER 

020166 
C0001024 

001046 Top of Stack 
003034 Address Pointer 

After Para11eters 
+0000010 IX3 Value 

0 Zero Digit 
5 co" & OVF Flags 

203010 Para•eters 

CLEAR 
OFF 
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13.3 EXIT fEXT)/0P=32 

for11at 

I OP I A 
+-_.·~+--·---- .... --+ 

OP : 32 

A:· Re~urn Addr~ss. Address •ay be indexed, indirect 
or e~tended. When not extended the final address 
controller bits specify the most significant digit 
of the address. This per•its branching to any 
address up to and includ.ing 299,998, relative to 
Base #1, without indexing or extension. When the 
address is indexed, the final Base Indicant should 
resolve to a valu.e of· "1". The processor will 
al~ays treat the -resolved address as being relative 
to Base #1- The pro,essor ~ill not check for 
f•proper •e•~ry assign•ents~ The nor•al return 
address is obtained by setting the "A" address to 
zero, inde>ting. by IX3 and setting the address 
controller to i~direct. When the address is 
indexed by IX3, the initial contents of IX3 are 
used. 

function 

The Exit instruction reverses tbe actions of the Enter 
<OP= 31) instruction, thus acc.omplishing an exit from the 
st':ack. 

·The instruc~ion restares the settings of the Overflow and 
Co•parison Flags as specified by IX3 plus 15 if the digit 
at .IX3 plus 14 is zero. If the oigit at IX3 plus 14 
contains a one, tbe flags will not be restored. All other 
values <2 to F> are reserved. 

Copy the least significant six digits contained in IX3 to 
memory location 40 relative to Base #0. 

Copy the eight digits at the location specified by IX3 
plus 6 to IX3. 
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1!~3 EXIT (EXT)/OP=3a (Continued) 

Comparison Flags 

If the digit at IX3 + 14 is zero, set the Comparison Flags 
according to the least significant 2 bits of the digit at 
IX3 + 15 See Section 13.2 (Enter OP = 31). 

Overlap 

There are nQ overlap testrictions for this instruction. 

EXAMPLE (1) Exit the Stack 

OP A 

32 FOOOOO 

BE FORE AFTER 

NI nnnnnn 003034 
IX3 +0001024 +0000010 
0000040 001046 001024 
0001024 003034 unchanged STACK 

+0000010 unchanged 
06 unchanged 

203010 unchanged 

COl'llFARISON nnn LOW 
OVERFLOW. nnn ON 
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13.4- VIRTUAL ENTER (VENlfOP=35 

Foraat 

I 

OF = 35 

. A FBF = Leng.th-, in bytes, of · the Paraaeter field. The 
•axiaue nuaber cf bytes moved is 9,999. A value of 
0000 vi,:tl •ove no data. I'ndi:rect field lengths may 
be specified. An AF literal of 81, 82 or 83 will 
be interpretea as a length of 1, 2 or 3 characters 
in the "A" location. All other literals ~ill cause 
an In~alid Instruction fault CIEX = 22>. 

A = AddTess of the pa~ameter data field operand. 
Addre.ss 11ay b_e indexed, indirect or extended. The 
·final address controller must equal UA or cause an 
lnvali-d Instruction fault flEX = 03l. 

B = Address of the twenty digit Environ•ent field. 
Addres,s ••Y be indexed,· indirect or extended. The 
final addr~~s contr~ller •ust equal UN or cause an 
Invalid Instruction fault <IEX = 03>. 

The Environaent field conta;ns the following information: 

Function 

INFORMATION 

Environaent Number 
Bra .. nch Address 
Res,erved 

DIGITS 

oo-os 
06-11 
t2-19 

Wo~e - Low,st •eaory address = 00 

The Virtual Enter instruction ch~cks the stack limit then 
stores control infor•ation and paraaeters onto the users 
stack, located in me•ory, and executes an unconditional 
branch to a location specified by the environment field 
(8) using the specified Memory Area Table. 
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13.4 VIRTUAl EMTER CVEN)/0P=35 (Continued) 

The following operations are performed b}' this 
instruction. 

1. Check the Environment field (8) for either of these two 
cases: 

a. If the Reserved area of the Environment field is not 
equal to zero, cause an Invalid Instruction fault 
<IEX = 061 and ter•iriate the instruction with no 
further action. 

b. If the Environment Number, contained in the 
Environment field <B>, is equal to zero, store 
zeroes into the "Active Environment Number" field· of 
the Virtual Enter Stack Frame. Otherwise, store the 
current Active Environment Number in the. Virtual 
Enter Stack Frame. 

2. The top of stack pointer, located at memory address 40 
(relative to Base #0), is used as the starting address, 
relative to Base #0 to store the Virtual Enter Stack 
Fra•e. 

Th~ sum of the top of stack pointer and the size of the 
Virtual Enter Stack Fra•e (30) and the amount of 
parameters <2 x AFBF> and the size of the Hardware Call 
Stack Fra•e area <SOO> is compared to Limit #0. If the 
su• is equal to or greater than Limit #0, cause a Stack 
Overflow fault and ·terminate the instruction with no 
further action. Otherwise, store the Virtual .fnter 
Stack Frame in the fo!lowing sequence. 

INFORMATION DIGITS 

Old TOS ==> Measurement Register <User Part> 00-05 
COl'I & ov. F Flags 06-07 
Active Environment Number 08-13 

New IX3 :=> Next Instruction Address 14-19 
Saved IX3 Value 20-27 
Stack Frame Indicator ("Ff") 28-29 
Stack Parameters CO to 9999 bytes> 

New TOS ==> 

Note - Lowest memory address = 00 
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13.4 VlRTUAl. ENTER <VENl/OP=35 (Continued) 

"COM & OVF Flags• contain the tolloving information in the 
l.east significant d.igit. The other digit is reserved for 
future use and will eQual zero. 

INF.ORfllATlON-

Reserved 
Overflow- Flag 
to•parison Low Flag 
Coapa~ison Hfgh Flag 

-

BIT 

3 
2 
1 
a 

3~ Move t~e parameters fro• a location in memory <A> to 
the-- stack. 

4- Set the two •ost significant digits of IX3 to "CO", 
and set the six least significant digits of IX3 to 
the initial address sp~cified at •e•ory location 40 
plus 14,_ relative to Base #0, to point to the Next 
Instruction Portion of the Virtual Enter Stack Frame. 

5- gt~re th~ nev value of the next available stack 
toc:·a,tion,.. relative- to . Base #0, into memory 

- location 40, relitive to Base 10. 

6. Reset the Co•parison and Overflow Flags. 

7. 

The Mod~ Indicatorsr the Accumulator, the Measurement 
register, the Mable Index Registers and the Interrupt 
Mask register are not changed by tbis instruction. 

If the Environment Number <B> is 
this is a local VEN, which 
en~ironaent change <i~e., the 
pairs are already resident' in 
active Enviro.n•ent Number remains 
rest of this step. 

eQual to zero, then 
does not require an 
correct Base/Limit 
the processor>. The 
unchanged. Skip the 

If the Environment Number CB> is not eQual to zero,. 
it replaces the Active· Environ•ent Number. Locate 
and, load the Memory Area Table specified by this new 
Active Environment Nu•ber. 
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13.4 VIRTUAL ENTER CVEN)/0P=35 (Continued) 

8. Execute an unconditional branch to the address, 
relative to Base #1~ that i~ contained in the Branch 
Address portion of the Environ~ent field <a>. 

The Active Environment Table and the Environment 
Table being enter~d •ust share the same Data Area 
<Base #0). The processor will not check for improper 
aemory assignments. 
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13.S HYPER CAt.L (HCL)/OP=62 

For•at 

I OP I AfBF I A B 
+------+--------+---------...,---+,,...--·-------·---+ 

,OP= 62 

-F&F = Leng~h, in bytes, of the Parameter field. The 
•ax;•um nuaber of bytes moved is 9,999. A value of 
0000 will move no data. Indirect field lengths may 
be specified. An AF literal of 81, 82 or 83 will 
be tn~erpreted as a length of 1, 2 or 3 characters 
in the 6 A" loc~tion. All other literals will c~use 
an Invalid Instruction fault CIEX = 22>. 

A = Address of the· parameter data field operand. 
Address: 111ay be indexec, indirect or extended. The 
final address controller 111ust equal UA or c~use an 
Invalid Instruction fault lIEX = 03>. 

B = Address of the tour digit F~nction Nu•ber. Address 
may be indexed, indirect or exte~ded. The final 
address controller must eoual UN or eause an 
Invalid Instruction fault <IEX = 03>.· 

function 

The H~per C~ll in.stru&tion is used to enter a function in 
t:he. MCP, enviro"•ent. The' top of' stack li,ait is checke,d 
then the processor r~gisters, state and para•eters are 
stored on the stack of the 'alled environaent and control 
is transfered to the specified function. 
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13.5 ffYPER CALL CHCL)/OP=62 <Continued) 

The following operations are peformed by this instruction: 

f. Locate the six digit address, relative to the Task 
MCP Data Area~ of the Hyper Call Function Table at 
memory address 87 relative to the Task MCP Data Area. 

2. The four dig;t Function Number (8) is used as an 
array subscript into the Hyper Call function Table. 
If the Function Number is not numeric, cause an 

. Address Error fault CAEX = 34> and ter•inate the 
instru~tion wit• no further action. If the resultant 
address exceeds the six digit Hyper Call function 
Limit, located at me•ory address 94 relative to the 
"CP Data Area, ~ause an Address Error fault 
<AEX = 02> and terminate the instruction with no 
further ·a c ·ti on. 

Each function entry contains the 
i nfor11at ion: 

INFORMATION 

Environment Nu•ber 
Next Instruction Address 
Protection Field <DD> 
Reserved 
Interrupt Mask 
Mode Indicators 

DIGITS 

00-05 
06-11 
12-13 
14-15 
16-17 
18-19 

Note - The lowest me•ory address = 00 

following 

If the Protection Field is not equal to "DO", cause 
an Invalid Instruction fault (!EX = 37> and terminate 
the instruction with no further action. 

3. Resolve the Environment Nuaber, contained in the 
Function entry, to point to the selected Environment 
Table entry. However, retain the Active Environment 
Number so that it may be stored on the stack. 

Resolve entry #0 of the Memory Area Table for the new 
environment from memory and maintain aadressability 
along with Base #0 of the current environ11ent. See 
Section 5.7 entitled "Resolving. a Memory Area Table 
Entry". 
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1· !·. 5 HYPER CALL <H Cl)/ OP:62 C Continued) 

4. The top of stack pointer, located at address 40 
(Relative to the new environment•s Base JO>, is used 
as the starting address, relative t~ the new 
environment's Base #0, to store the Hyper Call Stack 
F ra•e. 

The sum of the top of stack pointer and the size of 
the Hyper Call Stack frame <96> and the amount of 
parameters C2 ~ AFBF> and the size of the Hardware 
Call St·ack Frame area <SOO> is co•pared to Li•it #0 • 
. Jf. the su•· is equal to or grea.ter than limit #0, 
cause a Stack Overflow fault and ter•inate the 
instruction ·with no further action. Otherwise, store 
the Hyper Call Stack Frase in the following sequence. 

Old TOS ==> 

New IX3 ==> 

1 NFORfll AT ION 

A ccumu lat or 
flleasure•ent Register 
Interrupt Mask 
Mobile Inde~ Registers 
Mode Indicators 
COM ,, OVF flags 
Active Environ•ent Nu•ber 
Next Instru~tion Address 
Saved IX3 Value 
Stack frame I'ndicator <FE> 
Stack ~ara•eters <O to 9999 

Note - The lowest memory address = 00 

DIGITS 

00-27 
28-35 
36-37 
38-69 
?O- 71 
72-73 
74-79 
80-85 
86-93 
94-95 

bytes> 

5. Move the Parameters, if any, fro• a location in 
•e•ory <A> to the Hyper Call Stack Frame. 

6. Store the new address of the next available stack 
location <Relative to the new environment's Base #0), 
into memory location 40 <Relative to the new 
environ•ent•s Base #0). 
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13.5 HYPER CALL CHCL)/OP=62 (Continued> 

7. Set the two most significant digits of IX3 to "CO" 
and set the six least significant digits of IX3 to 
the initia-l address specified in memory location 40 
<Relative to the new environment's Base #0) plus 80. 

IX3 will now point to the Next Instruction Address in 
the Hyper tall Stack Frame. 

8. Set the machine "state" as follows: 

INFORMATION 

~ext· Instruction Address 
Active Environment Number 
Interrupt Mask 
Mode Indicators 
Measurement Register <user field) 
tomparison & Overflow Flags 

SET TO 

Function Table 
Function Table 
function Table 
function Table 

000000 
RESET 

9. Set the MOPOK line to "zero" while the Measurement 
register is bei~g changed and set it to a "one" at 
all other times. 

1C. If Soft fault is now enabled, examine the memory 
location specified by the Reinstate List entry 
pointer plus 8- If it is not eQual to zero, execute a 
Hardware Call procedure t•at will store the address 
of the next instruction to be executed. 

11. Load the Memory ~rea Table pointed to by the Active 
Environ•~nt Number. 

f2. Using the new Base/Limit information, resolve the 
next instruction address, relative to Base #1, and 
execute an unconditional branch to that address. 

The use of the "obile Index Registers or the Accumulator 
to pass parameters is invalid. The contents are not 
guaranteed. 
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13.6 RETURN (RET)/0P=63 

Foraat 

·----+----+ I OP I AF I 
+----+----+ 

OP :. 63' 

AF, = Unuse-d and reserved., 

Fun ct ion 

The Return instruction is a companion instruction to the 
ffyp~r Call COP=· 62),. and Virtua~ Enter <OP= 35) 
instructions and the Hardware Call procedure. It reverses 
t'e •~rion of the calling instruction or procedure by 
loading aachin~ "stat~" fro• the current stack, restoring 
th·e: user' environment and executing· an unconditional branch 
to the location specified in the Sfack Frame as the Next 
Progra• Instruction. 

The v•lue of IX3 plus 14 represents t'e address, relative 
to Ba$e #0, of the t~o digit Stack Frame Indicator. The 
infor•ation contained in this field ind1ca~es the type of 
calling ~rocedure that stored the stack fra•e. and the type 
of Return to be executed. 

INFORMATION 

¥IRTMAL ENTER/VIRTUAL EXIT 
H~PER tALL(BCT)JHYPER RETURN 
HARDWARE CALL/RETURN 

INDICATOR 

f F 
FE 
FD 

Al.l other the Stack Fra•e Indicator values are invalid and 
wi.ll cause an Invalid Instruction fault <IEX = 37) .• 

The parameter values stored in the stack are unchanged by 
t'h'i:s instruction and a re not co pf ed into any other area o t 
•emory. 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--



+--------------
' BURRCUGhS CORPORATION 

SYSTEM DEVELOPMENT GROUP 
PASADENA PLANT V SERIES INSTRUCTION SET 

1997 5390 

+----------------------------------------
COMPANY CONFIDENTIAL 5 Y STEM DESIGN SPECIFICATION REV. A PAGE 177 

13.6.1 VIRTUAL E~TER/VIRTUAL EXIT 

1. IX3 minus 14 represents the address of the Virtual 
Enter Stack Frame relative to. Base #0. The 
information in the Virtual Enter Stack Fra•e is used 
to replace the respective "state" in the machine. 

The Virtual Enter Stack Fra•e has been stored in the 
follow1ng sequence. 

INFORMATION DIGITS 

Qld TOS :=> Measurement Register <User Part> 00-05 
COM & O~F Flags 06-07 
Active Environment Number 08-13 

New IX3 ==> Next Instruction Address 14-19 
Saved IX3 Value 20-27 
Stack frame Indicator C"FF") 28-29 
Stack Parameters <O to 9999 bytes) 

New TOS ==> 

Note - Lowest memory address = 00 

2. Replace the address in memory address 40, relative to 
Base 10, ~ith the value of IX3 minus 14, relative to 
Base #0. After the "state" ; s loaded, replace t'he 
contents of IX3 with the value of IX3 in the Virtual 
Enter Stack Fra•e. 

3. The Mode 
Interrupt 
variant. 

Indicators, the Accumulator, and the 
Mask Register are 'not changed by this 

4. If the Environment Nu•ber, contained in the stack 
fra•e, is equal to zero, . the environment being 
returned to is the same environ•ent that is specified 
by the Active Environment Number. Since the correct 
Base/limit pairs are already resident within the 
proc~ssor, skip the rest of this step. 

If the Environment Number, contained in the stack 
fra•e, is not equal to zero, then this instruction is 
a non-l~cal Virtual Exit, which reQuires that a new 
~emory Area Table must be loaded. 
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1·3. 6.r VIRTUAL ENTER/VIRTUAL EXIT <Continued) 

If the first digit of the Environment Number is eQual 
to a,., .. O" and the· processor is not in Prhd leged Mode, 
cause an Invalid Instruction fault (IEX = 31> and 
ter11inate the instruction wit·h no further action. 

load the Memory Area Table pointed to by the 
Envi ronaent Nu111ber in the stack fra•e. 

S. R e solve t he next . inst r u ct i on add re s s, re lat i v e to 
Base· •1,, and execute an un.conditional branch to that 
address:.. 

6. Th~ current Memory Area Table and · the Me•ory Area 
Table being entered must share the same Data Area 
(Base #Ol. The processor •ay or may not check for 
ieproper memory assign11ents. 
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13. 6. 2 HYPER CALL/HYPER RETURN 
HARDWARE CALL/RETURN 

1. This variant may only be executed in Privileged Mode. 

2. IX3 minus 80 represents the address of the Hyper Call 
or Hardware Call Stack Fraee, relative to Base #0. 
The information in the Hyper Call/Hardware Call Stack 
Frame is used to replace the respective "state" ih 
the machine. 

The Hy~er tall/Hardware Call Stack Frame has been 
stored in the following sequence. 

INFOR,ATION DIG I TS 

New TOS ==> Accumulator 00-27 
"easurement Register 28-35 
Interrupt Mask 36-37. 
Mobile Index Registers 38-69 
Mode Indicators 70-71 
COM & OVF Flags 72-73 
Active·Environment Number 74-79 

Old lX3 ==> Nex~ Instruction Address 80-85 
Saved IX3 Value 86~93 
Stack Frame Indicator (FE/FD> 94-95 
Stack Parameters <O to 9999 bytes> 

Old TOS ==> 

Note - The lowest memory address = 00 

3. Replace the address in •e•ory address 40, relative to 
Base #0, with the value of IX3 minus 80, relative to 
Base #C. After the "state" is loaded, replace the 
contents of IX3 with the value of IX3. in the Hyp·er 
Call/Ha rd.ware Call Stack Frame. 

4. Set the MOPOK line to "zero" while the Measureeent 
register is being changed and set it to a "one" at 
all other times. 

s. Load the Memory Area 
Environeent Number in 
stack frame. 

Table pointed to by the 
the Hyper Call/Hardware Call 
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13.6.2 HYPER CALL/HYPER RETURN <Continued) 
HARDWARE CALL/RETURN 

6. examine the Soft Fault and Trace Mode Faul~ Condition 
Indicators to d~termine it a Hardware Call Procedure 
should be execut~d. If Soft Fault is now enabled, 
exaa;ne the Sof't Fault Pending Flag in the Reinstate 
List entry for this task. If it is not equal to zero, 
then a Soft fault Condition exists. 

If this variant is a Hyper Return <Stack Frame 
Indicator = FE> and Trace Mode is enabled, then a 
Tr,ace, Fault Condition exists. 

rt this variant is ,a Hardware Return (Stack Frame 
Indicator= Ft>, ignore the Trace Mode until the 
e•ecution of the followi·ng instruction is complete. 

7~ If a Fault Condition has been found, execute a 
Hardware Call Procedure that will store the address 
of the next instruction to be· execute~ and report all 
exis.ti ng Fau Lt Conditions. 

Otherwi·se using th,e new Base/Li•i-t infor•ation, 
resolve the next instruc~ion · address, relative to 
aa~e 11, and exe~ute an un<onditional branch to that 
address. 
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13.7 ADJUST STACK POINTER (ASP)/OP=61 

Foraat 

+----+----+----+---------+ 
1 OP I AF I BF I A 
+~....--+ ......... ~+----+~~--~----+ 

OP = 61 

AF = A length of six (6) •ust be specified directly or as 
an indirect field length or a literal. 

BF= Unused and reserved. May be specified as indirect. 

A = Address of the increment field. Addre~s may be 
indexed, indirect or extended. The final address 
controller must b~ UN or cause an Invalid Instruction 
fault (IEX = 03). 

Function 

The Adjust Stack Pointer instruction is used to increment 
the value of the Top of Stack Pointer <Located at eemory 
address 40, relative to Base #0) and to determine if there 
is s~fficient space between th~ Top of Stack Pointer and 
li•it #0. 

The sum of the increment value CA) and the value of the 
Top of Stack Pointer, located at memory address 40 
relative to Base #0 and the value of Base #0 and the size 
of the Hardware Call Stack Frame area (500) is compared to 
Limit #0. 

If the sum is ~Qual to or greater than Limit #0, cause a 
Stack Overflow fault that stores the address of the 
failing instruction and ter•inate the instruction with no 
further action. 

Otherwise, store the sum of the increment value CA> and 
the value of the Top of Stack Pointer into memory 
address 40, relative to Base #0. 
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1'3.8 INTERRUPT CINT}/OP=90 

Format 

+--+----·+----+-·-·-----+ 
r op 1 AF 1 aF 1 A 

OP - 90 

AF = leng .. th of the "A" dat.a f;eld. May be indirect. A 
ya,lue' of "00" indicates that there are no units to be 
aoved. A literal flag will cause an Invalid 
Instruction fault <IEX = 21>. 

BF = Eight bit Kernel Request code. May be specified as 
indirect. 

A = Address of the data field. Address may be indexed, 
indirect or extended. The final address controller 
•u$t ba UN or eause a" Invalid Instruction fault 
c:rex =· 03l. 

Fun ct i-on 

The Interrupt instruction is used to initiate a transfer 
of the system environment to the MCP Kernel and to pass 
the infor~ation in BF and in the "A" operand, if 
specified. 

1. Store "06" into absolute me•ory location 32 - 33. 

z. Store· the value of BF in absolute me•ory · location 
34 - 35. 

3. If AF does not eq~al zero~ store the "A" data field 
in absolute memor' location 8000. If the value of AF 
exceeds 40, cause an In.valid .Instruct ion fault 
<IEX.= 25). 

4. Cause an Interrupt procedure that will store the 
address of the next instruction to be executed. 

This instruc~ion may only be exec~ted in Privileged Mode. 
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13 •. 9 VIRTUAL BRANCH REINSTATE <BRV)/0P=93 

Format 

+----+----+ 
I OP I AF I 
+--+---+ 

OP = 93 

AF = Unused and reserved. 

Function 

Th~ Virtual Branch Reinstate instruction is a companion 
tnstruction to the Interrupt procedure. The instruction 
resto~es the processor registers according to the contents 
of the Interrupt Frame and transfers control to the task 
specified by the address of the Reinstate List entry 
pointer contained in IX1. 

The following operations are performed by this instruction 
to exit the MCP Kernel environment. 

1. Use IX1 to locate the Reinstate List Entry for the 
new task to execute. This ne~ task is now referred 
to as the Current Task. 

2. Store the Task Number from the Reinstate List Entry 
for the current task into absolute memory addresses 
82-85. 

3. Reset Kernel Mode. 

4~ Load the Interrupt Fra•e from the Reinstate List 
Entry for this task. 

s. Set the Task Timer to the. value located at the Time 
Slice Remaining field in the Specified Reinstate List 
Entry. 

6. Set the MOPOK line to "zero" while the Measurement 
register is being changed and set it to a "one" at 
au other times. 
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1'3.9- VIRTUAL BR--NCH REINSTATE (8RV)/0P=93 <Continued) 

7~ If any processor detected faults exist,. the Virtual 
Branck Rein$tat~ has f~iled. Store: 

(a) t.he Fault in di ca to rs into the Failed Hardware 
Ca;ll RIO Area field of the Rei-nstate Li st Entry 
for this task 

(b} "07" into the State Indicator Field in the 
Rein&tate List entry for this task 

Cc-) •Q7"' into absolute •e•ory loca.tion 3·2 and cause 
an Instruction Interrupt to the NCP I< e.rne l. 

8. Load th~ Memory Area Table poi.nted to by the "Active 
Environaent Nu•ber•, which was loaded from the 
Interrupt Fra11e •. 

9. exaeine the Soft Fault and Trace Fault Condition 
Lnd~cators to determine it a Hardware tall Procedure 
$h~q.ul.d be executed.., If Trace aode is now set, then a 
Trace Fault tonrj_ition exists •. 

J:.f' So.ft' Fault is now enabled, exa•ine the Soft Fault 
Pending Fl•g in the Reinstate List entry for this 
tas~. If it is not equal to zero, then a Soft fault 
Condition exists. 

10. If a Fault Condition has been found, execute a 
. Hardware Call Procedure t~at will store the address 
of the next instruction to be executed and report all 
e~istihg Fault Conditions. 

Otherwis~, U$e the new BaselLi•it information to 
resolve the ne.xt .instruction address <Relative to 
ea~se #11 and execute an uncondition•l branch to that 
address. · 

Thfs instruction may only be ~xecuted in Privileged Mode. 

I 
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14 DATA MOVEMENT 

t4 •. 1 MOVE DATA (fl'VD) /OP=08 

For•at 

+----+----+----+---------+---------+---------+ 
l OF I AF I BF I A l 8 I c t 
+ .. ----.-+-----+-.----+-------------+ .... .-.---------------+---------___ ..__ + 

OP = 08 

AF = Forward/Backward ~ariant. AF = 00 aeans move data 
FORWARD. Otherwise, move data BACKWARD. AF may be 
indirect. A literal flag .will cause an Invalid 
Instruction fault <IEX = 21>. See Appendix 
A - Compatibility Notes <A.20.3>. 

BF = Unused & rese~ved, but may be specified as an 
indirect field length. 

A = Address of the source data field operand. Address may 
be indexed, indirect or extend~d. The final address 
controllers are ignored. 

B = Start;ng address of the destination data field. 
Address may be indexed,. indirect or extended. The 
addr~ss.controllers are ignored. 

C = End address of the destination data field. Address 
May be indexed, indirect or extended. The address 
controllers are ignored. 

Note: A non-Mod 4 difference between the "B" and •en 
addresses may produce incompatible results. See 
Appendix A - Cospatibility Notes <A.20.1>. 

Note: The "B" and "C" addresses •ust both be relative to 
the same Memory Area. The processor. will not check 
for improper aemory assignments. 
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The Move Data instruction moves data fro11 the source data 
field- tG the destination data field starting with the "B" 
address and continuing until the "C" address. 

fill o v e For w.a rd Var; ant 

If AF = 00, a nrove forward takes place. The end "C 0 

address must be greater than the starting "B" address, 
otherwise the instruction has no effect. Source field 
aigits are moved to the oestination fielo in an ascending 
aanner until the "B" address is eQual to or greater than 
the "C" address. No data is moved into the "C" address 
nre11ory locat·ion. 

Nove Backward Variant 

If AF = Ot~ a move backward takes place. The end "C" 
address must be less than the starting "B" address, 
otherwise t_he instruction has no effect. Source field 
digits are •oved to the destination field in a descending 
order until the "B" address is equal to or less than the 
"t• addr·ess. No data is moved into the "B" address memory 
location. No data is moved from the nA" address •emory 
location •. 

Co11parison Flags 

The C.ompari son and Overflow Flags are unchanged by this 
instruction. 

Overlap 

Partical overlap of "A" and •e" may produce incompatible 
results. See Appendix A - Co11patibility Notes <A.20.2>. 
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14.t "OVE DATA CMVD)/0P=08 (Continued) 

Examples 

EXAMPLE <1> forward ~ove 

OP AF BF B c 

08 co oo oa1000 002000.002016 

0001000 
0002000 

BEfORE 

0123456789ABCD EF 
nnnnnnnnnnnnnnnn 

EXAMPLE <2> Backward Move 

OP ~F BF A c 

08 01 00 005010 006032 006020 

0004098 
0006020 

BEFORE 

98~76~4b2l1 o~~, 
nnnnnnnnnnnn 

AFTER 

unchanged 
0123456789ABCDEF 

AFTER 

unchanged 
9876543210AB 
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14.2 "OWE LINKS <MVL)/0P=09 

For•at 

I OP l AF I BF I A 8 c 
+~-_....., +------.._.----+---------·-·- ...... -+-_._. ... _._,,__~ ~.-............. --...--+-

OP = 09 

AJ: = t.ength of all three. operands.. A value of •oo• is· 
~qual to a length of 100 units <digits or characters 
as specified by the •c• address controller>. An 
indirect field length aay be indicated. A literal 
flag will cause an Invalid Instruction CIEX = 21>. 
See Appendix A - Coepatibility .Notes CA.21.1). 

BF = Unused & reserved, but may be specified as an 
i,ndirect field length. 

•= Addres& o~ th• ~A•· data field operand. Address •ay be 
indetced~ ;nd.i re ct or extended. The H na l address 
controlter must be eaual to the "C" address 
controller. 

B = Address of the •e• data field operand. Address may be 
;ndexed, ;.ndirect or· extended. The final address 
controller •ust be equal to the ~C" address 
cont roller •. 

C = A~dress of the "C" data field operand. Address may be 
inde~ed, indirect or extended. The addte$S controller 
data t,ype may be UN, SN, or UA. 

rt the three address cont~ollers are not equal, cause an 
lhvalid In•truction fault <IEX = 03>. See Appendix 

_A - Compatibility Notes <A.21.3>. 
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The Move links instruction moves th~ nueber of units 
specified by AF in the folloMing manner. The "~" field 
data is saved. The "A" field data is moved to the "C" 
data field. The "B" field data is moved to the "A" data 
field. The saved ncn field data is moved to the "B" data 
f;eld. 

Comparison Flags 

The Coaparison and Overflow Flags are unchanged by this 
instruction. 

Overlap 

Any total or partial overlap may produce. incompatible 
results. See Appendix A - Compatibility Notes <A.21.2>. 

Examples 

EXAMPLE <1> Move Numeric Fields 

OP AF BF A B c 

09 05 00, A FIELD <UN), B FIELD (UN>, C FIELD (UN) 

A FIELD 
8 FIELD 
C FIELD 

BEFORE 

12345 
67890 
87654 

AFTER 

67890 
87654 
12345 
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14.2 MOVE LIN~S (MVL)/OP=09 (Continued) 

EXAMPLE <Zl ~ove Alp~a Field• 

OP AF BF A B c 

09 03 00, A FIELD (UA), B FIELD CUA), C FIELO CUA) 

A FIELD 
9 FlElD 
C FIELD 

BEFORE 

XYZ:. 
llllNO 
GHI 

EXAMPLE (3) Two field Exchange 

OP AF BF A B 

AFTER 

MNO 
GHI 
XYZ 

c 

09 04 00, A fIELO (SN), B FIELD (SN), 8 FIELD CSN) 

A f IELI) 
B FIELD 

+2386 
+0004 

BEFORE 

+0004 
+2386 

AFTER 
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14.3 MOVE ALPHA CMVA)/OP=10 

Format 

+--+---+----+--------+--------+ 
f' 0 p I· A F I B f 1 · A 8 

OP = 10 

AF = Length of "A" field. A value of "00" is equal to a 
length of 100 units (digits or characters as 
specified by the "A" address controller>. AF may be 
indirect ·or 11ay indicate the A-syllable is a literal. 

BF = Length of "9" field. A value of •OO" is eQual to a 
length of 100 units <digits or characters as 
specified by the "B" address controller>. BF may be 
indirect. 

A = Address of the source data field. Address may be 
indexed, indirect or extended. Data type aay be UN, 
SN, or UA. 

B = Address of the destination data field. Address may 
be indexed, indirect or extended. Oata type may be 
UN, SN, or UA. 

Function 

The Move Alpha instruction moves digits or characters, 
depending on the address controllers, from one location in 
me•ory to another memory location, left justified. 

AF>BF: 

If the source data field is longer than the destination 
field CAF>BF>, move the left most BF units from the "A" 
field to the "B" field, ignoring the remainder of the 
"A" field data, and set the Overflow Flag. 
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14.3 MOVE ALPHA (MVA)/OP=10 <Continued> 

AF<BF: 

I~ the source data field is shorter than the 
dest·ination field CAF<Bfl, •ove the data and fill the 
destina~ion data field wi~h trailing zeros (SN or UN) 
or blanks CUA>. 

UA-UA: 

When both addre·ss controllers specify 8-bit format 
(,UA;-UA>, •ove ·each character. 

UN-UN: 

When both address controllers specify unsigned 4-bit 
foraat (UN-UN), •ove each digit. 

SN-SN: 

When both address controllers s.pec.ify signed 4-bit 
for•a,t (.SN-SN),, move each cii"git and set the sign of the 
destination data fie~d to the standard EBCDIC for• cc = 
posttive, o =negative}. of the sign of the source data 
field. <Note: A negative zero remains a negative zero.> 

UA-UN: 

When the •A• and •e• address controllers specify UA and 
UN, respectively, only move the low order digit of each 
character in the source data field to the destination 
data field. 

UA:~SN:: 

When the •A• and •e" address controllers specify UA and 
SN~ res~ectively~ only move the \ow order digit of each 
characte~ in the source data field to the destination 
data field. Set the sign of the destination data field 
to the standard EBCDIC sign for the interpreted value 
of the sign located in the most significant digit of 
the source data field. 
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14.3 MOVE ALPHA (flllVA)/OP-=10 <Continued> 

UN-UA: 

When· the "A" and "B" add res·s· control le rs specify UN and 
UA~ respectively, move each digit and set the zone 
(high order> digit of the character to be storeo in the 
destination data field to the standard EBCDIC numeric 
subset code <F>. 

UN-SN: 

Vhen the "A• and •e• address controllers specify UN and 
SN, respectively, move each digit and set the sign of 
the destination data field to the standard EBCDIC 
positive sign code <c>. 

SN-UN: 

When the •A" and "B" address controllers specify SN and 
UN, respectively, move each oigit and ignore the sign 
cf the source data field except for setting the 
Compar;son Flags. 

SN-UA: 

When the "A" and "B" address controllers specify SN ·and 
UA, respectively, move each digit· and set the zone 
<high oraer digit> dig_tt of the character to be ~ritten 
in the destination data f;eld to the standard EBCDIC 
nu•eric subset code (f). The most significant digi.t of 
the destination field is set to the standard EBCDIC 
form of the sign of the source field. 

Co•pari son Fl ag.s 

Set the Comparison Flags to HIGH if th~ nu•eric digits 
11toved from the source data field are· non-zero and the sign 
of the source field is interpreted as positive. 

Set the Com~arison Flags to EQUAL if the numeric digits 
•ov~d from the source data field are all zero. 

Set the Comparison Flags to LOW if the numeric digits 
aoved from the source data field are non-zero and the sign 
of the sourc~ field is interpreted as riegativ~. 
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. 14.3 MOVE ALPHA (MVA)/0P=10 (Continued) 

Overlap 

When the "A" and "B• controllers indicate UA data, the 
fi e l d l e ng t h s are e qu al < AF: E f > and the v a l u e of t he f i n a l 
"B" address is ~1thin the "A" data field <Address "A" to 
•A"+2 X AF>, repeat the source data field between the "A" 
and ns• addresses throughout the destination data field • 

. Cases of overlappi"ng "A"' and •a•, 
above, may produce incompatible 
A - Co•patibility Notes <A.03). 

Examples 

other than described 
results. See Appendix 

EXAMPLE <1 > Move Numeric Field to a Signed Numeric 
field 

·.OP Af BF A B 

10 05 03, A FIELD CUN>, B FIELD (SN) 

BEFORE AFTER 

A FIELD 23511 unchanged 
B FIELD· nnnnn C235 

COMPARISON nnn HIGH 
OVERFLOW nnn ON 
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t4 .. 3 MOVE ALPHA CMVA)/OP=10 <Continued> 

EXAMPLE <2> Move Signed Numeric Field to an Alpha 
Field 

OP AF BF A B 

10 03 03, A FIELD <SN), B FIELD CUA) 

BEFORE AFTER 

A FIELD +823 unchanged 
B FIELD nnnn C8f 2f 3· 

COMPARISON nnn HIGH 
OVERFLOW nnn unchanged 

EXAMPLE (3) Move an Alpha Field to a Signed Numeric 
Field· 

OP AF BF A B 

10 03 05, A f IELD (UA>, B FIELD <SN) 

BEFORE AFTER 

A FIELD 040506 unchanged 
B f IELD nnnnnn 045600 

COMPARISON nnn LOW 
OVER-FLOW nnn unchanged 
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MOVE ALPHA <MVA)/0P=10 <Continued> 

E~~MPLE <4~ Repeat First Character 

O'P AF BF ·A B 
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PAGE 196 

BEFORE 

FOnnnnnnnnnn 

AFTER 

FOFOFOFOFOFO 

COMPARISON 
. OVER fLO.W. 

nnn 
nnn 

HIGH 
. unchanged 
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14.4 MOVE NUMERIC (MVN)/0P=11 

For•at 

+----+----+----+---------+---------+ 
I ·OP I AF I BF I A I B I 
+~--~+---~+~----+~------~~+-~---~--~+ 

OP = 11 

AF = length cf "A• field. A ·value of "OO• is eQual to a 
length of 100 units <digits or characters as 
specified by the "A" address controller>. AF may be 
indirect or may indicate the A-syllable is a literal. 

BF = Length of "B" field. A value of "00" is equal to a 
length · of 100 units (digits or characters as 
specified by the "B" aadress controller>. BF may be 
indirect. 

A = Address of the source data field. Address may be 
indexed, .indirect or extended. Data type may be UN, 
SN, or UA. 

B = Address of the destinat1on data field. Address may 
be indexed, indirect or extended. Data type may be 
UN, Sl\I, or UA. 

Function 

The Move Numeric instruction moves digits or characters, 
depending on the address controllers, from one location in 
•e•ory t~ ano~her memory location, right justified. 

--Burroughs PriGr Written Consent ReQuired For Disclosure Of This Data--
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SYSTEM DESIGN SPECIFICATION REV~ A PAGE 198 

MOVE ~UMERIC <MVNt/OP:11 <Continued> 

Af<B F: 

1:f- the $Ourc.e data field is sh.orter than the 
des:tina-tion, field <Af<BF>,. the data is r;gat justified 
i'n the desti nat·i on ti eld and padded with leading zero 
dig.its tn the cases of UN and SN or zero characters 
<FO-> in the case of UA. 

AF>Bf:; 

tt:·the sourc·e: data fi'eld i~s tonger than the destination 
t•etd <AF>BF>, exa•ine the high order nu•e~it digits of 
the source cata field for non-ze.ro content. If these 
d:ig.its are non-zero, set the Overflow Flag and 
terminate the instruction with no further action. If 
these digits are zero, left truncate the source field 
and· •ove the re•ai.nder of·. tlte field. 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--
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t4.4 MOVE NUMERIC CMVNl/OP=11 (Continued> 

UA-UA: 

When both address controllers specify 8-bit format 
.CUA-UA>, move the numeric portion of each character in 
the source data field to the destination data field 
with the zone digit set to the standard EBCDIC numeric 
subset code Cf>. 

UN-UN:. 

When both address controllers specify unsigned 4-bit 
format CUN-UN>, move each digit. 

SN-SN: 

When both address controllers specify signed 4-bit 
format <SN-SN>, move each digit and set the sign of the 
destination data ·field to the standard EBCDIC form of 
the sign of source data field <c for positive, D for 
negative>. 

UA-UN: 

When the "A" and "B" address controllers specify UA and 
UN, respectively, only move the low order digit of each 
character in the source data. field to the destination 
data field. 

UA-SN: 

When the "A" and "B" address controllers specify UA and 
SN, respectively, only move the low order digit of each 
character in the source data field to the destination 
data field. Set the sign of the destination data field 

.. to the standard EBCDIC sign for the interpreted value 
of the sign located in the most significent digit of 
the source data field. 

UN-UA: 

When the "A" and "B" address c~ntrollers specify UN and M 

UA, respectively, move each digit and set the zone 
<high order digit> digit of the character to be written 
in the oestination data fiela to the standard EBCDIC 
nu•eric subset·code <F>. 

--B~rroughs Prior Written Consent Required For Disclosure Of This Data--
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CO"PANY ~ONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 200 

14.4 "OVE NUMERIC CMVN)/0P=11 <Continued> 

UN-S.M: 

tthen· the "·A• and •e• address controllers specify UN and 
SM, respectiv~ly, move each digit. and set the sign of 
the destination data field to the standard EBCDIC 
positive sign code <C>. 

SN-UN: 

When the 11 A•· and •e• address controllers s-pecify SN and 
UM, respectively, move each digit and ignore the sign 
of · the source data field except for setting the 
Comparison flags. 

When the •A 11 and "B" address controllers specify SN and 
UA, respectively~ •ove each digit and set the zone 
t•tgh order di~itl digit· of the charac~er to be ~ritten 
in the d.e·st:inat;on data field to the standar·d EBCDIC 
nu•eric subset code (f) •. ·Set the ~ost signiflcant dig; t 

,of the d~stination field to the standard EBCDIC for• of 
the sign of the source data field. 

Comparison Flag~ 

Set the Co•parison Flags t~ HI&H if 'the numeric digits 
•oved from the source data field are non-zero and the sign. 
of the source field is interpreted as positive. 

S:et the' Co.epari:son· Flags ta EQUAL it· the· nu•eric. digits 
•o~ed fro• tha source data field are all zero. 

Set the Comparison Flags to LOW if the nu•eric digits 
•oved from the source data field are non-zero and the sign 
oi- the source data field is interpreted as negative. 

Not~: "ove Numeri~ UA-UA and UA-UN cause incompatible 
result in the final comparison flags. See Appendix 
A - Compatibility Notes CA.04.2>. 

-~-Burroughs Prior Written Consent Required For ~isclosure Of This Data--
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-14.4 MOVE NUMERIC (MVN)/0P=11 <Continued) 

Overlap 

When the "A" and "BM controllers indicate UN data and 
AF=BF, and the final "B" address one greater than the 
final "A" address, repeat the first digit of the source 
data field throughout the destination data field. 

Cases of overlapping "A" and "B", 
ab~vep may produce inco•patible 
A - Co•patibility Notes CA.04>. 

Exaaples 

other - than described 
results. See Appendix 

~XAMPLE <1> Move Numeric field to a Shorter ~uaeric 

OP AF BF A 8 -
11 05 03, A FIELD <UN), B FIELD (UN) 

BEFORE AFTER 

A FIELD 00123 unchanged_ 
B FIELD nnnnn 123 

COMPARISON nnn HIGH 
OVERFLOW nnn unchanged 

--Burroughs Prior Written Consent Required For Disclosure Of This oata--
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1·4.4 ~OVE NUMERIC CMVN)/0~=11 <Continued) 

EXAMPLE < 2> Move· Nu•eric Field t.o· a,. Longe.r Humeri c 
Field·. 

OP AF Bf B 

11 a~ 05, A FIELO (SN), B FIELD (SN) 

BE:fORE. AFTER 

A FIELD +123 unchanged 
B FIELD nnnnnn C00123 

COMPARISON nnn HIGH 
OVERFLOW nnn u nc h a-ng ed· 

EXAMPLE (3). Move a Nueeric field with an Overflow 
c:ond:lt.i on 

OP AF BF A B 

11 ClS 03, A FIELD CUN), B f IELD CUN) 

BEFORE AFTER. 

A FIELD 12300 unchanged 
B FIELD nnnnnn unchanged 

COMPARISON- nnn unchanged 
OVERFLOW· nnn ON 

--Burr~ughs Prior Written Consent Required for Disclosure Of This Data--
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1'4.4 MOVE NUMERIC CMVN)/0P=11 <Continued> 
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PAGE 203 

EXAMPLE (4) Mo"e an Alpha Field to an Alpha Field-

OP AF BF A B 

11 03 03, A FIELO CUA), B FIELD CUA) 

BEFORE AFTER 

A FIELD C204E9 unchanged 
B FIELD nnnnnn F2F4F9 

COMPARISON nnn HIGH 
OVERFLOW nnn unchanged 

EXAMPLE (5) Repeat First Digit 

OP Af BF A B 
.__.,._ --- --
11 05 .OS, A FIELD (UN), A FIEL0+1 (UN) 

BEFORE AFTER 

A FIELD 6nnnnn 666666 

COl'ltPARI SON nnn HIGH 
OVERFLOW nnn unchanged 

--Burroughs Prior Wr;tten Consent Required for Disclosure Of This Data--
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14.4 MOVE NUMERIC CMV~)/0P=11 (Continued) 

EXAMPLE (6) Move Alpha field to Signed Field 

OP AF BF· A 8 

11 03 03, A FIELD <UA), B FIELD <SN) 

A'· FlELD 
B FIELD 

- CO .. PARISON 
OVERFLOW 

BEFORE AFTER 

IUCOF-3 
nnnn 

nnn 
nnn 

unchanged 
D103 

LOW 
unchanged 

EXAMPLE <7> Move Signed Field to Alpha Field 

OP A-f. BF A B 

.ff 03, 03, A FlELO (SN), B FIELD CUA) 

BEFORE AFTER 

.A FIELD +123 unchanged 
B FIELD nnnnnn C1F2F3. 

COMPARISON nnn HIGH 
OVERFLOW nnn unchanged 

~-Burroughs Prior Written Consent Required For Disclosure Of This Data--
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14.5 "OVE WORDS <MVW)/0P=12 

Format 

+-----+----------+-.----.._.-.-.-._~+---._...~----+ 

I 0 p I AFB F A B 

+----+--------+---------+---------+ 
OP :: 12 

AfBF = Length of b~th operands. A value of "0000" is equal 
to a length of 10,000 4-digit "words" or 40,000 
digits. AF or BF may be indirect. A literal flag 
~ill cause an Invalid Instruction fault CIEX = 21>. 
See Appendix A - Compatibility Notes (A.07.1>. 

A = Address of the source data field. Address may be 
;ndexed, indirect or extended. final address 
controllers are ignored. 

B = Address of the destination data field. Address may 
be indexed, indirect or extended. final address 
controllers are ignored. 

Note: Use of non-mod 4 •A" or "B" addresses 
incompatible results. See 
A - Compatibility Notes <A.07.2>. 

function 

11ay produce 
Appendix 

The Move ~ords instruction moves the number of four digit 
•words* specified by the concatenation of AF and BF fro• 
the source data field in •emory to the destination data 
field in me•ory. 

The contents of the source data field are unchanged 
-<unless 11 A" and "B" partially overlap). 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--
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14.5 MOVE WORDS (MVW)/0P=12 <Continued) 

Co1nparison Flags -

Th~ Comparison Flags are unchanged by this instruction. 

Overlap 

When the· final "B" address is less than the final "A" 
address and the fields partially overlap, the source data 
ti·eld w.i l l be shifted by. that number of digits to the 
left. W~en the "Bff data field partially overlaps the "A" 
data fteld and 0 8" is greater than "A", repeat the data 
fro• the "A". address to the "B" address throughout the 
destinatjon data field. 

The "B" data field may totally overlap the "A" data field. 

--Burroughs Prior Written Consent Required For Disclosure.Of This Data--



+-·------------
8URROU€HS CORPORATION 
SYSTE~ OEVELOP~ENT GROUP 
PASADENA PLANT 

+~-----~--------~--~-----~~~~-~-+ 
I I 

V SERIES INSTRUCTION SET 

1997 5390 

+----------·----------------------------
CO,PANY CONFIDENTIAL SY STEM DESIGN SPECif I(ATION REV. A PAGE 207 

14.5 MOVE WORDS. CMVW)/0P=12 CC anti nued) 

Ex a.mp les. 

EXAMPLE <1> Move Eight Digits 

OP AFBF A s 

12 0002 A FIELD, B FIELD 

A FIELD 
8 FIELD 

COMPARISON 
O\IERflOW 

BEFORE 

01020304 
.nnnnnnnn 

nnn 
nnn 

EXAMPLE <2> Repeat Data. Field 

OP AFBF A 

AFTER 

01020304 
01020304 

unchanged 
unchanged 

8 

12 0002 A FIELD CUN>, A FIELD+4(UN> 

BEFORE 

A FIELD 0123nnnnnnnn 

.co"PARISON nnn 
OVERFLOW nnn 

AFTER. 

012301230123 

u-nchanged 
unchanged 

--eurroughs Prior Written Consent Required For Dtsclosure Of This Data--
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14.6 MOVE WORDS AND CLEAR <MVC)/0P=13 

For11at 

I OP I AFBF A 

· OP = 13 

AFBF = Length of both 
to a· length 
digi'ts.. AF or 
w.ill cause an 
s·ee Append; x A 

B 

operands. A value of •0-000" is equal 
of 10,000 4-digit "words" or 40,000 
Bf •ay be indirect. A literal flag 
Invalid Instruction fault <IEX ~ 21> 
- Compatibility Notes <~-07.1>. 

. A = Addr-ess of the source data field. Address may be 
indexed, indirect or extended. final address 
controllers are ignored. 

e = Address of the des~i·nation data field. Address 11ay. 
be indexed; indirect or extended. Final address 
controllers are ignored. 

Note: Use of non-Mod 4 •A" or "B• addresses 
inco•patible results. See 
A Compatibility Notes C.A.07.2>. 

Function 

may produce 
Appendix 

The Move Words and Clear instruction moves the number of 
four ~igit •words" specified by the concatenation of AF 
and Bf fro• the source data field in •e•ory to the 
destination data field. The contents of the source d~ta 
field are set to zero. 

Coaparison Flags __ ... .._....._ ___ ........ __ ._. 

The Comparison Flags.are un~hanged by this instruction. 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--
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Overlap 
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PAGE 209 

When the final "B" address is. less than the final "A'• 
address •nd the fields partially overlap, the source data 
field will be shifted by that number of d~gits to the 
left. 

When the "B" data field partially overlaps the "A• data 
field and •e• is greater than •A•, the data from the 8 A0 

address. to the "B" address will. be right justified in the 
dest;nation data field and filled with leading zeros. 

When the "B" data field totally overlaps the "A" data 
field, the "A" field is rewritten but not cleared. 

--Burroughs Prior Written Consent ReQuired For Oisclosure Of This Data--
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14.6 MOVE WORDS AND CLEAR <~VCl/OP=13 (Continued) 

EXAMPLE (f} Move Eight Digits -and Clear the Source 
Field 

OP"AFBF A B 

t3 OOOZ A FIELD (UN) B FIELD CUN) 

BEFORE ·AFTER 

A FIELD f1F2F3F4. 00000000 
B F·IELD nnnnnnnn·· F1f2F3F4 

COMPARISON nnn unchanged 
OVERFLOW nnn unchanged 

EXAMPLE (2) Justify Data Field 

OP AFBF A B 

t3 0002, A FIELD (UN), A FIEL0+4(UN) 

A FIELD 

CO'MPARI SON 
OVERFLOW 

BEFORE AFTER 

1605~nnnnnnn 000000001605 

nnn 
nnn 

unchanged 
unchanged 
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14.7 MOVE REPEAT <MVR)/OP=14 

Format 

+--·~--+·------+._._._+----~-~----+-----------+ 

I OP I AF I BF I A B 

OP = 14 

AF = Length of 
a: length 
specified 
;ndirect 
l.iteral. 

th e .. A .. f·i e l d •. A "a l u e .of "0 0.. i s e Qua l t o 
of 100 units Cdigits or characters as 

by the "A" address controller>. AF may be 
or may indicate that the A-syllable is a 

BF = Number of repetitions. A value of "00" is equal to 
100 repetitions~ Bf may be indirect. 

A = Address of the source field. Address may be indexed, 
indirect or extended. The final address controller 
data type should specify UN or UA. An SN data type 
will be treated as UN. · 

8 = Address of the destination field. Address may be 
indexed, indirect or extended. The final address 
controller data type should specify UN or UA. An SN 
data type will be treated as UN. 

Function 

The Move Repeat instruction moves AF number of digits or 
chara~ters, depenaing on the address controllers, fro• the 
•A" field to the "B" field such that there are BF 
consecutive copies of the result in the "B" field. 

When both address controllers specify 8-bit for•at CUA>, 
move each character. 

When both address controllers specify unsigned 4-bit 
for•at CUN>, •ove each digit. 

--Burroughs Prior Written Consent Required For Disclosure Of This oata--
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14.7 MOVE REPEAT OIVR)/0P=14· <tontin.ued) 

When the "A" and "B" address controllers specify UA and 
UM# respectiv•lY, only move the low order digit-of each 
character in the source data field to the destination data 
f:i'eld·. 

When the "A" and "B" address ·controllers specify UN and -
UAr respe~tively, aove each digit and set the zone <high 
o~der digit> digit of the character in the destination 
data field to.the standard EBCDit nu•eric subset code <F>. 

Comparison Flags 

The to•parison flags ar~ uncha~ged. 

Overlap 

•A• an4."B" •ay totalty overlap or •ay have •atching 
ty·pe-address overlap <see 4 •. 9.4)'. 

Partial overlap of the "A" and •e• fields other than 
•atcbing ty~e-address overlap, •ay prod~ce iaco•patible 
results. S~e Appendix A - Co•patibility Notes (A.15>. 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--
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t4.7 MOVE REPEAT (MVR)/OP=14 (Continued) 

Examples. 

EXA"PlE (1) Repeat a 3 digit Numeric Field 
4 Ti11es 

OP AF BF A 8 

14 03 04, ~ FIELD CUN), B FIELD (UN) 

BEFORE AFTER 

A FIELD 057 unchanged 
B FIELD nnnnnnnnnnnn 057057057057 

·1 

COMPARISON nnn unchanged 
OVERFLOW nnn unchanged 

·exAMPLE <2> Repeat a 3 Character Alpha Field Twice 
in a. Nuaeric field 

OP AF BF A 8 

14 03 02, A FIELO (UA>, B FIELD CUN) 

A FIELD 
B FIELD 

COMPARISON. 
OVERFLOW 

BEFORE 

0405 06 
nnnnnn 

nnn 
nnn 

AFTER 

040506 
456456 

unchanged 
unchanged 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--
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1'4.8 TRANSLATE (TRN)/OP=15 

I OP I AFB f A B c 

OP = 15 

AF&f = Nu•ber of digits or characters to be translated. A 
value of •Q000" is equal to a length of 10,000 
units. AF or BF may be indirect. A literal flag 
~ill cause an Invalid Instruction fault CIEX = 21>. 
See Appendix A - Compatibility Notes (A.14.1). 

~ = Address of tbe source field to be translated. The 
address may be indexed, indirect or extended. The 
final address controller data type aay be UN, SN or 
UA--

B = Addtess of the translate table. Address •ay be 
·indexed~ indirect or extended. The final address 
controller data type is ignored. Some processors 
hav~ soae restrictions on this address. See 
Appendix A - Coepatibility Notes <A.14.4>. 

C = Address of the destination field. The. address may 
be i~dexed, indirect or extended~ The final 
address controller must be UA or UN. Use of SN 
data type will cause an Invalid Instruction fault 
<IEX = 03>. See Appendix A - Compatibility Notes 
( A;.14 •. 2>. 

--Burroughs Prior Written Consent Required For Disclosure Of This Oata--
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t4.8 TRANSLATE (TRN)/0P=15 <Continued) 

Function 

The Translate instruction substitutes a character from the 
translate table in the "B" field for each digit or 
character ;n the source <"A") field and moves the 
substituted character or the low ord~r digit of that 
character to the desti~ation <"t"> field. 

If the •A• field•s data type is UN or SN, assume a EBCDIC 
numeric subset zone <F> before translation. If SN, the 
first digit <sign> is ignored. 

If the final •c" address controller data type is UN, store 
only the digit portion of each translated character. 

Each "A" field character itself is used to calculate an 
offset to the "B" address. The character found at •a• + 
offset is substitut~d for the "A• field character and 
moved to the "C"-field. 

--Burroughs Prior Written Consent Required For Disclosure Of Tn;s Data--
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TRANSLATE (TRN)/OP=15 <Continued>-

The offset can be calculated by mapping the bits of the 
•A• field charac~er to for• a 3 digit nuaber as shown in 
f:igure: 14 •. 8-t. 

Figure 14.8-1 Offset Calculation 

8 bits 
"'A"' Held character: +--+--+---+--+ +---+---+--+---+ 

3 digit 

1: a l b i . c I d- 1· I·· e I t 1 g I h I 
+--+--+--+--+ +-+--+---+---+ 

I I I I I I I -· I I I l I l • ---------• • 
I --·· I I I I • I • 

.__._ .... _ 
• 

I I .. --.. • I I I j I 
I I I • -- I I I I .. 

offset: I t I I I I I I 
+-+---+--+--+ +---+---+---+---+ +---+--+--.-+---+ 
l·: a. 1. a. f. b I: c. I I o l d. I e I t I· I o I g l h .. 1 o J ·---+---+---+---+ +--+---+---.+---+ +---+---+---+---+ 

E•. •A• field character "$" CSB> produces an offset 
of 266. 

A tabula~ion of offsets for alt possible characters · is 
shown in Figure 14.8-2. 

/ 
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TRANSLATE CTRN)/OP=15 <Continued) 

Figure 14.8-2 Offset Tabulation 

+----+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+ 
ILSO>I 0 I 1 I 2 t 3 I 4 I 5 I 6 I 7 I 8 I 9 I A I B I c t D I E I f I 
+----+ I I I I I I I I I I I I I I I I 
I MS o . I I I I I l I I I I I I I I I I I 
+----+-+---+---+--+---+---+---+---+---+---+---·+---+---+---+---+---+ 
I o 1000100210041006101010121014I016I020I022I024t026J030J032I034·I036I 
+---+-+-·--+---+--.-+--+---+---+---+--+--·+--+--+---+---+---+--+ 
I 1 I040l042I044I046I050I052I054I056I060J062I064J066I070I072I07410761 
+----+---+-+--+---+---+--·-+---+---+-+--+--+---+---+---+---+---+ 
I 2 1100110211041106f11011121114J116l120l122l124l126l130l132J134l136I 
+----+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+ 
I ·3 f140l142J144l1461150l152l154J156J160l162l164l166J170l172117411761 
+----+---+---+---+---+---+---+--+--+--+--+---+---+---+---+---+---+ 
I 4 120012021204l206l210l212l214l216l220l2221224l226l230l232l234l236I 
+----+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+ 
I 5 l24Cl242J244l246l250t252l254l256l260l262l264l.266l270l272l274l276I 
+----+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+ 
I 6 l300l302l304l306l310l312l3t4l316l320l322l324l32~l330l332l334l336I 
+----+--·-+---·+---+---+---+---+--+--+---+---+---+--+--+---+---+---+ 
I 7 l340l342l344f346f350l352l354l356l360l362l364l366l370l372l374l3761 
+----+-+--+--+-·--+--+---+--+---+---+--+---+--+---+---+---+---+ 
J 8 l400l402l404l4061410l412l414l416l420)422l424J426l430l432l434l436J 

.+----+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+ 
I 9 l440l442J444l446l450l452l454l456J460l462l464l466l470l4721474J476I 
+----+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+ 
I A l5001502l50415061510l512f514)5161520l522l524l526l530l532l534l536I 
+----+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+ 
I B l540l5421.544J546l550l552J554l556l560J562l564l566l5701572l574)576I 
+----+-+--+---+--+--+---+---+---+--+---+·--+---+--+---+---+---+ 
I c l600l602l604l606l610f612l614J616l620l622l624l626l630l632l634l636I 
+----+---+---+---+---+---+-~-+---+---+---+---+---+---+---+---+---+---+ 

I D l640l642l644l646J650l652l654l656l660J662l664l666l670l672l674)676l 
+----+--•+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+ 
I e 11001102~704l706l710l712l714l716l720l722l724l726l730l732l734l736I 
+----+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+ 
f F l740l742l744f746J750l752J754l756l760l762l764l766l770l772l774l776I 
+ -----+ ----+--... +----+-._-+ ... --+..-... -+ ... ·--+-----+----+-----+----+---..-+---._,+--._ +---+-----+ 

Note: MSD, LSD is the "A" field character. The 
corresponding tabulation entry is the offset. 
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14.8 TRANSLATE CTRN)/QP:15 (Continued) 

Ov~rflow/Comparison Flags 

The Overfl~w and Compari~on Flags ar~ not changed by this 
instruction. 

Overlap 

lf the •A• and •en data types are both UA or both UN, the 
•A" and "C" fields •ay totally overlap. All other forms 
of .overlap may produce inco•patible results. See Appendix 
A - Co•patib;Lity Notes <A.14.3>. 

Examples 

EXAMPLE <1> Translate 1 Character 

OP AF Bf 

15 00 01 

A FIELD 
B ADR S+614 
C FIELD 

COMPARISON 
OVERFLOW 

A 

A FIELD (UAl 

BE FORE 

C6 
7C 
nn 

nnn 
nnn 

S FIELD 

c 

C flELD <UA) 

AFTER 

C6 
7C 
7C 

unchanged 
unchanged 
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14.9 EDIT (EDT)/OP~49 

For sat 

+·------+----+---_.+ __ ._ ____ .._ __ +·-----------+--._._,_.,..._._._.. 
I OP I AF I BF I A a c 
+----+----+----+---------+---------+---------+ 
OP - 49 

AF = Kot used as ~A~ field length. Af aay be indirect or 
aay indica.te that. the A-syllabte is a literal. 

BF = Number of eight bit edit-operators and in line 
literals in the "B-field". A value ~f "00" is equal 
to a length of 100 characters. BF may be indirect. 

A = Address of the sour~e field to be edited. Address may 
be indexed, indirect or extended. The address 
controller data type may be UN, SN , or UA. 

B = Address of the edit-operator field. Address 11ay be 
indexed, indirect or extended. The final address 
controller data type is ignored and treated as UA. 

C = Address of the destination field. Address may be 
indexed, indirect or. extended. The final address 
controller data type must be UN or UA. Use of SN data 
type will caus~ an Invalid Instruction fault 
<IEX = 03>. See Appendix A - Coapatibility Notes 
(A.13.1). 

Fun ct ion 

The Edit instruction moves digits or characters (depending 
on the "A" address controller> from the "A" field to the 
"C" field under control of the edit-operators in the "Bu 
field. Characters may be aoved, inserted or deleted 
according to the edit-operators. Data movement and 
edi.ting ar~ stopped by the exhaustion of edit-operators in 
the "B" field. 

Unconditionally reset the Overflow Flag. 
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14.9 EOIT (.EDT)/OP=49 <Continued) 

Th~ source or •A" field is considered positive for 
un$~gne4 nu•eric <UN> format. For unsigned alpha CUA), 
th~ •o•t sf~nif icant digit of the most significant 
cbara'cter is interpreted as the· sign., for sign.ed nu•eric 
<SM), the •ost significant dig.it of the f·ield is the sign 
(which is otherwise ignored). 

If the •c• address controller is other than UA, only 
insert the lo~ order digit of each character in the edit 
t'able' -into the destination data field. Therefore, 
whenever a blank C40> fs specified, a zero will be 
inserted. 

The edi·t instruction uses an ed,it tabLe that is· located in' •e•ory locati.ons 48-63 relative to Base #0. This table may 
be i,nitialized to. any desired set of insertion characters. 

The.edit-operator field consists of a strjng of two-digit 
instructions. Each 'instruction is of the for•at MAv. The 

--*M•. dig.i.t is the operation code portion of the 
t1H·t:-operator. The "Av•· digi.t: i:s the· var'iant position of 
the: edft.-os:Je.rator. The various edit-operators are 
sul11tarized in Figure 14 •. 9-1 which i.s" followed by a •ore 
de.tailed description. 
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14.9 EDIT (EOT)/0P=49 (Continued) 

Figur~ 14.9-1 Edit-Operators 

I INSTRUCTION VARIANT 

1 11t I NAME I Av ACTION 
+--~+----.-....-,-------+-~ ... ._ ___ ----... +-------..-.---~-·--------... -.-,.---~----------- + 
I 0 l MOVE DIGIT 
I I 

I a thru 9 I T<=~ 1 (SIGNIFICANCE)- I 
t l MOVE Av + 1 DIGITS I 

+--·--+----~----~~~_.---~-+----.... --... --.... +-----.-.--.-.....-.--~...,,.._----------------+ 
I 1 I MO v E C HA RAC T ER S I 0 t h r u 9 I T <= = 1 < S I G N I F I CAN C E > I 
I f l I MOVE Av + 1 CHARACTERS I 
+---+-~---.-------------+----~-~-~~--+--~--~---------~-~-~~--------~--~-~--+ 
I 2 I fll<lVE SUPPRESS I 0 thru 9 I IF T = 1, M <== 0 I 
I I I I IF T = o, READ EACH A-DIGIT, THEN I 
I I . I I I F A- 0 I 6 IT= 0 I , M <== 0 I 
I I I J IF A- o I GIT= 0, THEN I 
I I I I IF Q = 0, INSERT 6LANK I 
I 1 I I lf Q = 1 , INSERT TAB l E ENTRY 2 I 
+~~~+-~---~------~~-~~~+--~~----~~+---~--~-~~----~----~~~-~---~-------~~-+ 
I 3 t INSERT I 0 - 7 I INSERT TABLE ENTRY 0 - 7 I 
I I UNCONDITIONALLY I 8 I IF A = +, INSERT TABLE ENTRY 0 I 
l I I I IF A = -, INSERT TABLE ENTRY 1 I 
I I I 9 I IF A = +, INSERT BLANK I 
I I I I IF A = -, INSERT TABLE ENTRY 1 I 
I I I A I IF A = +, INSERT TABLE ENTRY 0 I 
I I I I IS A = , INSERT BLANK I 
I I I 8 l INSERT NEXT B CHARACTER I 
+~--+---------~--~~~----+-----~-~---+~-~----~---~----~-~--~----~----+ 
I 4 I INSERT ON PLUS I 0 - 8 I IF A = +, " <== 3 I 
I I I I IF A = -, THEN I 
I I I t 1-F Q = 0, INSERT BLANK I 
I 1 I I If Q = 1, INSERT TABLE ENTRY 2 I 
I I ... 1 I If Av = B, SKIP NEXT B CHAR. I 
+---+---~----~---~~~--+--...-~~-~-~-+-----~~-~~-~-~-~-~~-~-~--------+ 
1 5 f INSERT ON MINUS I 0 - B I If A = -'· ~ <== 3 I 
I 1 I I If A = +, THEN I 
I I I I IF Q = 0, INSERT BLANK I 
I I 1 I IF ·Q = 1, INSERT TABLE ENTRY 2 I 
.1 I I I IF Av = B, SKIP NEXT B CHAR. I 
+.---+-~._._.._ ___ ._._.. ... _._...._ __ • _________ ~----..---+.-----.-.- ...... ----·---------~------- .... .----------+ 
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14.9 EDIT (EDT)/0P=49 (Continued) 

J INSTRUCTION VARIANT I 
+-..~+--.-.---·--------._,---.+~--~--------+ .... --------------·--------.-_..... .... _________ ~---~-.-:-.-.+ 
I M f NAME Aw I ACTION I 

I 6 I INSERT SUPPRESS I 0 - B 
I I I 
I I I 
I f' · I 

. I I f 

I 7 I INSERT FLOAT 
I 

I 0 - B 
I 

I 
r 
I 
I 
I 
I 

. I 
f ·I 
I t 
I I 
f I 
I I 
I I 
I I 
I I 
I I 
I I 
I 1 
I 1· , 
I I 
I J 
I I 
I I 
I · I 
I I 
I I 
I · I 
I I 
1 I 
I I 

I 
•• I 
I 
I 
I 
I . 
t· 
I 
I 
J 
I 
I 
t 
I 
I 
I 
l 
I 
I 
f .. 
I 
I 

.· I 
I 
I 
I 
I 
I 
I 

I IF T = 1, ~ <== 3 
I If T = 0, THEN 
t If a = O, INSERT BLANK 
I IF Q = 1, INSERT TABLE ENTRY 2 
I If Av = e, SKIP NEXT B CHAR. 

I IF T = 1, "ove ONE DIGIT 
I IF Av = a, SKIP NEXT B CHAR. 
f IF T = 0, READ ONE A-OIGIT, THEN 
I IF A-DIGIT=O/, 'THEN, T <== 1, 
I IF Av = 0 - 7, THEN 
I INSERT TABLE ENTRY 0 - 7 
I "OVE ONE DIGIT 
I. lF Av = 8 * A = +, THEN 
I INSERT TABLE ENTRY O, 
f MOVE ONE DIGIT 
I IF Av = 8 * A = -, THEN 
I INSERT TABLE ENTRY 1, 
I MOVE ONE DIGIT 
I IF Av.= 9 *A=+, THEN 
j JNSERT BLANK, I 
I MOVE ONE DIGIT I 
I IF Av = 9 * A = -, THEN I 
I INSERT TABLE ENTRY 1, I 
I· MOVE ONE DIGIT I 
I IF Av = A * A = +, THEN j 
I INSERT TABLE ENTRY a, 
I MOVE ONE DIGIT 
I If Av = A * A = -~ THEN 
I INSERT BLANK, 
I MOVE ONE DIGIT 
l IF Av = e, THEN 
I INSERT NEXT B CHAR 
I MOVE ONE DIGIT 
I If A-DIGIT =O, THEN 
I IF Q = 0, INSERT BLANK, 
I IF Q = 1, INSERT TABLE ENTRY 2 
I IF Av = B, SKIP NEXT 8 CHAR. 
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14-9 EDIT CEOT>/OP=49 CCont;nued) 

INSTRUCTION VARIANT ..... ~-~-------.-...---------+--... --------------+~------._.... ________________ ~--------------------+ 
I M I NAME Av ACTION I 
+-----+.i--....--~-----------+-------------~.-+-----------------~------__._ ___________ ._ _______ + 
I 8 ENO FLOAT I 0 - B I IF T = 1, THEN I 
I l l IF Av = Bl, NO OPERATION I 
1 l I lf Av = a, SkIP NEXT 8 CHAR. I 
I I; I- l f T = 0 , " <= = 3 I 

I 9 I CONTROL I 
I 
I 
I 

0 
1 
2 
3 

I T <== 0 
I T <== 1 
I Q <== Q/ 

I 1 
I I 
I I I SKIP A DIGIT/CHARACTER 

•yn denotes a Flag that is set to zero initially and is 
set to a one <significance> if a digit or character is 
•o~ed froa the source data field to the destination data 
field or if the CONTROL edit-op CMAv/=/91> is executed. If 
•y• is eQual to one, zero suppression will be inhibited. 

·"G" denotes a Flag that is set to zero initially. It is 
set to a one with the Control edit-op <MAv = 92> if a 
•check protect" or other character is to be repeated. 
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1'4.9~ ' EDIT <EDT)/0P=49 <Continued> 

If :. 0,.. lllOVE DIGIT CAv =- 0-9l: 

Set ~r·· t·o one < si gnifi cane e>. 

When the •A" and •c• address controllers both specify 
4-bit for•at <UN or SN), move "Av"+1 digits 'fro• the 
source data field to the destination data field. 

Whe" the •A• and •c" address controllers both specify 
8;;..bi,t for•at < UA >, •ove the numeric· portion of "Av"+1 
characters in the source data field to the destination 
data· tie l d and· set the zone d i g i t to t he EB co I C 
nu•eri c sub.set code (f). 

Wh:en the "A"' and "C" address controllers specify UA 
and UN. respectivety,. only •ove the nu•eric portion of 
•Av• +t characters in the source data field to the 
de$tination data fjeld. 

Vhe-n the •A•· and •c•· ~ddre·ss contr.ollers specify <UN 
or S~> and UA respectively~ move •Av••1 digits in the 
source data field to the destination data field and 
set t~e zone digit <high order digit> of each 
character to be sto~ed to the ESCDIC nu•eric subset 
code (f). 

M: t, MOVE CHARACTER (Av= 0-9>: 

Set •y• to one <signifieance>. 

V~en the •An and "t• address controllers both specify 
4-bit fo-r•at CUN or .SN>,. move "Av•+1 digits from the 
source data field to the des·tination data field. 

W.hen the •A• and "C" address controllers both specify 
8-bit for•at CU~>, aove "Av"+1 characters from the 
source data field, unchanged, ~o the destination data 
fi@Ld. 
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14.9 EDIT (EDT)/0P=49 (Continued) 

When the "A" and "C" address controllers specify UA 
and UN respectively, only move the numeric portion of 
"Av• +1 characte~s in the source data field to the 
destination data field. 

When the "A" and "C" address controllers s~ecify (UN 
or SN) and UA respectively, move "Av"+1 digits in the 
source data field to the aestination data field and·· 
set the zone digit <high order aigit> of each caracter 
to be stored to the EBCDIC numeric. subset code (f). 

' 

M = 2, MOVE SUPPRESS (Av= 0-9>: 

If "T" equals one <significance>, pe rfor111 the 
operation move digit CM =O>. 

If •f" equals zero and the first source digit <or the 
low order digit of the first character> has a value of 
zero, and "Q" equals zero, insert a blank <40> into 
the destination data .field; if "Q" equals one, insert 
the edit table value at Base #0+52 into the 
destination data field. "Av"+1 indicates the number 
of digits/characters to be examined. 

If "T" equals zero and the first source digit <or the 
low order digit of the first character) has a value 
other than zero <significance), perform the operation 
Move Digit <M = O>. 
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PAGE 226 

~ = 3, INSERT UNCONDITIONALLY <Av : 0-9, A, or BJ: 

If •Av"' eQuals "0-7", insert ·a character fro• the edit 
-- tabl~ at Base #0+48+2Av into ·the destination data 

field. 

tf "Av• equals "8" and the sign of the source data 
field is positive <+>, insert the edit table ~"try at 
S•se 10+48 fnto the destination data field. 

If "Av• equals "8" and the sign of the source data 
field is negative <->, insert the edit t•ble entry at 

- Base #0+50 will be inserted into the destination data 
· f teld. · 

If· •Av" equals "9" and the sign of the source data 
f i e l d i s po s 1 ti v e < + > , i n s er t a b lank < 4 0 > i n to the 
destination data field. 

If •Av• equals •9• and t~e sign· of the source data 
fi•ld is negative <->~ insert the edit table entry at 
Base #0+50 into the destination data field. 

If "Av• equals •A" and the si~n of the source data 
field is positive <+>, insert the edit table entry at 

·ease #0+48 into the destination data field. 

If •Av• equals "A" and the sign of the source data 
field is negative <->, insert a blank <4~> into the 
destination data field. 

lf .. Av• equals. "B"·,. i ns er t t he next ch a r act er i n the 
edi't-op into the des.ti nation data field .. 
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14.9 EDIT CEDT)/0P=49 (Continued) 

M = 4~ INSERT ON PLUS <Av= 0-9, A~ ~r B): 

If the sign of the source data field is positive (+), 
perfora the operation Insert Unconditionally <M = 3>. 

If the sign of the source data field ;s negative <-> 
and "Q" equals zero, insert a blank <40) into the 
destination data field. 

I~ the sign of the source field ts negative <-> and 
•Q• equals one, insert the edit table entry at 
Base #0+52 into the destination data field. 

If the sign of the source field is negative <-> and if 
•Av• eQuals "B", skip the next character in the· 
edit.-op field.. However, if there are no characters 
left to· skip in the edit-op field, then cause an 
Invalid Instruction fault CIEX=07>. 

M = 5, INSERT ON MINUS <Av = 0-9, A, or Bl: 

If the sign of the source data field is negative <->, 
perfore the operation Insert Unconditionally <M = 3>. 

If the sign of the source data field is positive (+) 
and "Q" eQuals zero, insert a blank <40> into the 
destination data field. 

If the sign of the source data field is positive <•> 
and •Q• eQual$ one, insert the edit table entry at 
Base #0+52 into the destination data fi.eld. 

lf th~ sign of the source data field is positive <+> 
and if •Av" equals ne•, skip the next character in the 
edit-op field. However, if there are no characters 
left t~ skip in the edit-op field, then cause an 
Invalid Instruction faµlt <IEX=07>. 
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1-4.9 EDIT- (. EDTllOP=49 (Continued) 

" = 6, INSERT SUPPRESS <Av : 0-9 A~ or 8): 

If •r• equ~ls one <significance>, perform the 
o.peration Insert Unconditionally CM = 3>. 

It •t• equals zero and "Q• equals zero, insert a blank 
(40) into the destination data field. 

I.f •r• equals zero and "Q" equals. one, insert a 
character fro• the edit tabla at Base #0+52 into the 

. desti~na tion ciat·a field •. 

If •r• equals zero and •Av• equals "B", skip the neit 
character in ttae edit-op field. However, if there are 
n~ ch~racters left to skip in t~e edit-op field, then 

· cau~e an Invalid Instruction fault <IEX=07>. 

M = 7, INSERT FLOAT CAv = 0-9, Ar or Bl: 

.~t •T• equal$ one <signift~ance>, 
op~ra~fon Kove Digit CM ~ O~ Av : O>. 

perform the 

If. •t• equals one <significance> and .. A.v• equals a 
"B •,. s .k i p th e next ch a r act e r in t he i n the e d-i t-o p 
field. However, if there are no characters left to 
skip in the edit-op field, then cause an Invalid 
Instruction fault <IEX-=07l. 

tf •t• equals zero and the source dig;t <AC=SN or UN> 
or the low order digit of the soutce character CAC=UA> 
has a value of zero and "Q.. eauals zero, insert a 
bl'a.nk <40) into. the destination data Held.. If "Q" 
~auals a on~~ in•ert ~h~ edit ~able entry at 
.Bas• #Q+52 into th~ destination data field. 

If "T .. equal.s zero and the source digit <AC=SN or UN> 
or the low order digit of the source character CAC=UA> 
has a. val.ue ·of other than zero, perform the operation 
I.nse,rt· Unconditionally Ot' = 3>, set T to one and 
perfor• the ope,.,t;on Move Digit <M = O, Av = O>. If 
Av = B, skip next character in edit-operato~ field. 
However, if there are no characters left to skip in 
the edit-op field, then cause an Invalid Instruction 
fault < IEX=07> •. 

--Burroughs Prior wr;tten Consent Required For Disclosure Of This Oata--
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14.9 EDIT (EOT)/OP=49 <Continued} 

M = 8,. END Fl.OAT (Av = 0-9, ·A, .. o.r 8): 

If •y• eQuals one <signifi~ance> and "Av" is not eQual 
to a "B", no operation is. performed. 

If "T" equals one·csignificance) and "Av" eQuals a 
"B", skip the nex~ character in the in the edit-op 
field • 

. It •t• eQuals zero, perfor• the operation Insert 
Unconditionally (M = 3). 

M = 9, CONTROL CAv = 0-3): 

This edit-operator performs a control function based 
on the variant (Av>. 

Variant Action 

Note: 

Q 

1 
2 
3 

Set •1n to Zero 
Set "T" to One 
Complement "Q" 
Skip the Source Data Field Digit 
or Character 

Use of undigits A-F for "M" or use of the values 
for "Av" not specified above will cause an Invalid 
Instrucrtion fault <IEX: 07>. See Appendix 
A - Compatibility Notes CA.13.2>. 
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14.9 EDIT (EDT)/OP:49 (Continued) 

Qverf low/Coeparison Flags 

Set th~ Co•parison flags to flIGH if the nu•eric digits 
•ov~d fro• the source data field are non-zero and the sign 
of the source field is interpreted as positive. 

Set the tomparis.on Flags to LOW if the nuaeric. digits 
•oved fro• the source data field are non-zero and the sign 
of t~~ source field is interpreted ~s negative. 

Set the Comparison Flags to EQUAL if all the numericsam 
digits moved fro• the source data field are equal to zero 
or if no character or digit is moved from the source data 
field •. 

Reset the Overflow flag. 

Overlap of the "A", "B", or •c0 fields in any manner may 
produce incompatible results. See Appendix 
A - Compatibility Notes CA.13.3>. 
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14.9 EDIT lEDT)/OP=49 (Continued> 

Examples 

EXAMPLE (1) Edit 

OP AF BF A a c 

49 00 01, A FIELD (UA), B FIELD (UA), C FIELD <UA) 

A FIELD 
B FIELD 
C FIELD <AFTER) 

COMPARISON <AFTER> 

EXA .. PLE (2). Edit· 

OP AF BF 

49 00 22, A 

A FIELD 
B FIE~D 

TABlE(48-62) 

c FIELD (AFTER) 

Note: b = Blank 

CO,PARlSON (AFTER) 

C1C2C3 
02 

f 1 f2 F3 

HIGH 

A 

FIELD (SN), 

07 c~ E8 40 
p A y b 

B 

48 07 
75 75 

SC 5C 

* * 

B . c 

FIELD (UA>, c FIELD (UA) 

co 01 30 59 
48 C1 48 E8 37 92 75 64 75 
85 93 33 01 92 58 C3 58 D9 

4E 60 SC 48 68 58 f 0 40 
+ * . , s 0 b 

5C SB f 1 f 3 4B f 5 f 9 40 40 

* $ 1 3 5 .. 9 b b 

HIGH 
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15 LOGICAL 

15.~ SCA~ TO DELIMITER - EQUAL (SOE}/OP=16 

I OP I AF I BF I A B I 

~F = Length of 
a Length 
specified 
;ndirect 
Literal. 

the "A• ·tie l-d. A va Lue of •oo• is eQual to 
of 100 units <digits or characters as 

by th~ "A" address controller>. AF may be 
or •ay indicate tbat the A-syllable is a 

BF = Length of the "B .. field. A value of •oo" is equal to 
a leng.th of · 100 units Cdigits or· characters as 
S'pecif'i;ed by the "e• adaress- controller>. Bf may be 
lfndl rec t •. 

A = Address of the deli•iter list field. Address may be 
i,nde:JCed, · i ndi r·ec t or ex tended. The final address 
con.tr ol t er da t a t y, p e •a y b e u N, s N, or u A • An s N 
controller ~· treated as UN teg. 7SN = 7UN>. 

B = Add~ess of the data field to be scanned. Address •ay 
be indexed, indirect or extetided. Tl1e final address 
controller data type may be UN, SN, or UA. An SN 
controller is treated as UN Ceg. 7SN = 7UNJ. 
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15.1 SCAk TO DELIMITER -·EQUAL CSDE)/0P=16 C Continued> 

Fun ct ion 

Th~ Scan to Deliaiter-EQual instruction 
field for a character equal to one 
characters from the "A" field. 

scans the "B .. 
of the delimiter 

The first •e" field character is 
deli•iter C"A"> field character until 
no match is found, the next "B" 
cc•pared to each delisiter. Contin~e 
matching delimiter is found or until 
exhausted. 

compared to each 
a match is found. If 
field character is 
this process until a 
the "B" field is 

Note: If a numeric data type <UN/SN> is specified in 
either field, add the EBCDIC zone d;git "F" to each 
digit to for• the character for use in the 
co11tparison. 

lhis instruction stores the riumber of characters in the 
·e~ data field PRECEDING the equal character into me•ory 
locations 38-39, relative to Base #0 <accessible with 
indirect field length>. However, if no eQual character is 
found, store the field length of the data field •inus one 
(BF - 1>. 

Comparison Flags 

Set the Co•parison flags to HIGH, if no characters <in the 
•e• field> were found to be eQual to any deliaiter Cin the 
"A• field), LOW if the first character was eaual to any 
deli.1ai:ter and EQUAL i-f any character but the. first was 
eQual to any delimiter. 

Overlap 

There are no overlap restrictions for this instruction. 

~-Burroughs Prior Written Consent Required For Disclosure Of This Data--
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15.1 SCA~ TO OELIMITER - EQUAL (SOE)/OP=16 <Cont i'nued > 

Exaeples 

EXAMPLE <1> Scan Delimiter-Eaual, First digit Equal 

OP AF Bf A B 

t6 Qt 04, A FIELD CUN}, B FIELD CUA) 

BEFORE AFTER 

A FIELD 1 unchanged 
9, FI:ELD F1C8C4D9 unchanged 
0000038 nn 00 

COMPARISON nnn LOW 

EXAMPLE C2) Scan Delimiter-Equal, Other Than Fi~st 
d;git equal 

OP AF Bf A B 

t6 01 04, A FIELD (UA), B FIELD CUA> 

BEFORE AFTER 

A FIELD E7 unchanged 
8 FIELD .. C1C2E7FS unchanged 
00.00038 nn 02 

COfltPARISON nnn EQUAL 
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15.2 SCAN TO DELIMITER - UNEQUAL (SOU)/OP=17 

foraat 

+ _. __ ._+ _.~.--+-~---·-+._.___-..i __ ___......._ +--._,_-----+ 
I OP I AF I BF I A B 
...------+---~- +-... - .... +-·- ... ~------- +-----~---+ 

OP = 

AF = 

BF = 

17 

length of 
a length 
specified 
indirect 
literal. 

Length ·of 
a length 
specified 
;.ndi re ct .. 

the "A" field. A value of "00" ts eQual to 
of 100 units <digits or characters as 

by the "A" address controlle~>. AF may be 
or may ind1cate that the A-syllable is a 

the "B" field. A value of •OO" is equal to 
of 100 units -(digits or characters as 

by the "8° adoress controller>. BF may be 

A = Address of the delimiter list field. Address may be 
indexed, indirect or extended. Th~ final address 
controller data type may be UN, SN, or UA. An SN 
controller is treated as UN Ceg. 7SN = 7UN). 

B = Address of the data field to be scanned. Address may 
be indexed,· indirect or extended. The final address 
controller data type •ay be UN, SN, or UA. An SN 
controller is treated as UN Ceg. 7SN = 7UN>. 

function 

The Scan to Deli•iter-Unequal instruction scans the "B" 
field for a character not equal to any of the deli•;ter 
characters ·from the "A• field. 

The first "B" field character ;s compared to each 
delimiter ("A"> field character until a match is found. If 
a match is found, the neKt •e" field character is compared 
to each delimiter. Continue this process until no matching 
deli•iter is found for a given "B" field character or 
until the "B" field is exhausted. 

--Burrougbs Prior Written Consent Required For Disclosure Of This Data--
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1 s·.2 SCAN TO ~Ell~iTER - UNEQUAL (SOU)/0P=17 <Continued) 

Note: If a· nu•e.r ic data t.ype C.UN /SN> is. specified in 
e-·ithe·r· f iel.d,.. add the EBCDIC zone digit "F" to each 
di·g.tt to for•· the· chara:cter for use in· the 
comparison. 

This instruction stores the number of characters in the 
data field PRECEDING the equal character in me•ory 
to cat i on s 3 8-3 9, re l.a ti v e to Base· # 0 Ca cc es s i b le w ;t h 
ind~rect field length>. However, if no unequal character 
i-s found, store- the field length of the data field •inus 
on·e (Sf - 1 >. 

C.o•pari so.n Flags 

Set the Coaparison Flags to HlGH if all the characters in 
the data field l"B•) are equal to the characters in the 
del .. i.•i·ter list <"A ... >,, LOW if the f i.rst character was not 
equal to any. of the deli,•iters and EQUAL if so.•e other 
character is ~rte~ual. 

Overlap 

Ther• are no overl•P iestricttons for t.his instruction. 
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15.2 SCAN TO DELIMITER - UNEQUAL (SDU)/OP=17 <continued) 

E•amples 

EXAMPLE <1> Scan Delimiter-Unequal, First digit 
Unequal 

OP AF BF 

17' 03 04, A 

A FIELD 
B FIELD 
0000038 

COMPARISON 

A 

FIELD (UN), B 

BEFORE 

123 
6123 

nn 

nnn 

B 

FIELD CUN) 

AFTER 

unchanged 
unchanged 

00 

LOW 

EXAMPLE <2> Scan Deli•iter-UneQual, Other Than First 
digit UneQual 

OP Af Bf A 8 

17 03 04, A FIELD (UAl, 8 FIELD CUA) 

BEFORE AFTER 

A FIELD C1C2C3 unchanged 
B FIELD C1C2C3C4 unchanged 
0000038 nn 03 

COMPARISON nnn EQUAL 
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t5.3 SCAN TO DELIMITER - ZONE EQUAL (SZE)/OP=18 

Format 

~.-..--+-----.-..-+~---+.-,----·------+---------~----+ 
I OP I AF I BF I A B 

OP = 
AF -· 

BF = 

18 

Leng.tit of 
a: ·tength 
specified 
indirect 
literal. 

length of .,. length 
specified 
indirect. 

th~ •A" field-. A value of •OO" is equal to 
of 100 units <digits or char~cters as 

by the "A" address controller>. AF may be 
or· ~ay indicate that the A-syllable is a 

the NS" field. A value of "00" is e~ual to 
of 100 units <digits or characters as 

by the "B" address controller>. BF may be 

A = Address of the delimiter li~t field. Address aay be 
indexed, indirect or extended. The final address 
controller data type •ay be UN, SN, or UA. An SN 
controller is treated as UN <eg. 7SN = 7UN>. 

B -- Address of the data field to be scanned. Address may 
be indexed, indirect or exte~ded. The final address 
controller.data type aay be UN, SN, or. UA. An SN 
controller is treated as UN (eg. 7SN = 7UN>. 

Function 

The. Scan to Delimiter-Zone EQual instruction scans the 
.. characters of the "B• field for a character whose zone 

digit is eaual to the zone digit of any of the deli•iter 
characters from the "A" field. 

The zone digit of the first "B" field character is 
co•pared to the zone aigit ot each delimiter (NA•> field 
character until a match is found. If no •atch is found, 
the next "B" field character's z~ne is compared to each 
delimiter's zone. Continue this process until a matching 
deli•iter•s zone is found or until the "B" field is 
exhausted •. 
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15.3 SCAN TO DELIMITER - ZONE EQUAL <SZE)/0P=18 ·<Continued) 

Note : I f a nu• er i c d at a. t y p e < UH IS N > is spec i f i e d i n 
either field~ the EBCDIC zone digit "F" is used in 
the co•parison. 

This instruction stores the number of characters in the 
data field PRECEDING the zone-eQual character in me•ory 
locattons 38-39, relativ~ to Base #0 <accessible with 
indirect field length). However, if no zone-eQual 
character is found, store t~e field lengtk of the data 
field minus one <BF - 1). 

Co11parison Flags 

Set the Comparison Flags to HIGH if none of the zones of 
any of the data field characters are eQual to the zone 
portion of any delimiter li~t character, LOW if the zone 
of. the first data field- character is eQual to the zone of 
any delisiter field.character, and EQUAL if the zone of 
any character but the first were eQual. 

Overlap 

There are no overlap restrictions for this instruction. 
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SCAN TO DELIMITER - ZONE EQUAL <SZE)/OP=18 <Continued> 

E••·•P~es 

EXAMPLE <11 Scan Deli•iter-Z~ne Equal, ~irst Zone 
Equ.al 

A B 

f.8. 02 0.3, A- F·lELD (UA·l,. B FIELD ( UA) 

B.EfORE AFTER 

# FIELD C1D1 unchanged 
a:._ FIELD 0-2E6C1 unch·anged 
0000038 nn 00 

CO.MPARlSON nnn L.OW 

EX-AMPLE· (2> Scan Delia;ter-zone EQual, Other Than 
First Zone Equal 

OP A·f BF A B .· --
1a Cl2 04,.. A· FIELD . ( UA),. B f IELD < UA) . 

A: FI:ELD. 
8. FIELD 
0000038 

c·ofllPARI SON 

BEFORE 

c101· 
E.6D2t104, 

nn 

nnn 

AFTER 

unchanged 
unchanged 

· .. 01 

EQUAL 
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15.3 SCAN TO DELIMITER - ZONE EQUAL <SZE)/OP=18 <Continued> 

EXAMPLE <3> Scan Delimiter-Zone equal, No Zones Eaual 

OP AF Bf A 8 

18 04 04, A FIELD CUA), B FIEL~ CUA) 

A FIELD 
B FIELD 
0000038 

COl'IPARISON 

BEFORE 

F160C101 
E6E7E8E9 

nn 

nnn 

AFTER 

unchanged 
unchanged 

03 

HIGH 
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15.4 SCAN TO OELI"ITER - ZONE UNEQUAL CSZU)/0P=19 

Foraat 

+_,..,_---+-..-.~~+-~---+---------..-.--• ._ _____________ ·+ 
I OP I ·AF; I BF I A 

op· = 
AF :. 

Bf = 

19 

length of 
a· length 
speci tied 
;ndirect 
literal. 

Length of 
a length 
specified 
ind i-rect. 

the "A" field. A value of "00" is equal to 
of 100 uni:ts-- <dfgi ts or characters as 

by the "A" address controller>. AF may be 
or may indicate that the A-syllable is a 

the •a• field. A value of •oon is equal to 
of 100 unit~ (digits or characters as 

by the "B" address controller>. Bf may .be 

~ = Addre$S ot the delimiter list field. Address •ay be 
indexed, indirect or extended. The final address 
con~roller data type ••Y be UN, SN, or UA. An SN 
controller is treated as UN <eg. 7SN = 7UN). 

B = Address of the data field to be scanned. Address may 
b~ indexed, indirect or extended. The final address 
controller data type may be UN, SN, or UA. An SN 
controller is treated ~s UN <eg. 7SN = 7UN>. 

Funct;on 

The Scan to Delimiter-Zone UneQual instruction scans the 
c.haracters. of the "B" field for a character whose zone 
digit is NOT equal to the zone digit of any of the 
deli•iter characters fro• the "A" field. 

The z·one digit. of the first •a" field character is 
co•pared to the zone digit of each delimeter <"A"> field 
ckaracter until a match is found. If a match is found, 
the next "B" field characier•s zone is compared to each 
delimiter's zone. Continue this process unt;L no matching 
deli•iter•s zone. is found for a given •a" .field 
character's zone or un~il the "B" field is exhausted. 
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15.4 SCAN TO DELIMITER - ZONE UNEQUAL <SZUl/OP=19 <continued> 

Note: If a numeric data type CUN/SN) is specified in 
either field, the EBCDIC zone digit "F" is used in 
the comparison. 

This instruction stores the number of characters in the 
data field PRECEDING the zone-unequal character in •emory 
locations 38-39, relative to Base #0 <accessible with 
indirect field length>. However, if no zone-unequal 
character is foundr store the field length of the data 
field minus one <BF - 1>. 

Co•parison Flags 

Set the Comparison Flags to HIGH if every data .field zone 
•atches a delimiter character zone, LOW if the zone of the 

.first data field zone is not eQual to the zone of any 
deli•iter field character, and EQUAL if so•e zone, other 
than the first, in the.data field is not equal to the zone 
of any deli•iter list character. ~ 

Overlap 

There are no overlap restrictions for this instruction. 
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SCAN Ta DELIMITER - ZONE UNEQUAL (SZU)/0P=19 (Continued) 

EXAMPLE <1 > Scan Deli•iter-Zone OneQual, First Zone 
Unequal 

OP Af BF 8 

f9· Ot· 04, A FIELD CUA>,, B FIELD: (UA·>· 

BEFORE AFTER 

A FlELD C1 unchanged 
B FIELD 01C1C2E7 unchanged 
OCC0038 n_n Q,Q 

CO .. PARISON nnn LOW· 

''· EXAMPLE < 2> Scan Del im; ter-Zone UneQual, Other Than 
first Zone Uneq~al 

OP AF BF A B 

19 02 04, A FIELD (UA>r B FIELD (UA) 

A· FIE.LO 
B· FIELD 
0000038 

COMP AIU SON 

B tf ORE 

C.1 D1 
C1C2E7C3 

nn 

nnn 

AFTER 

unchanged 
un.changed 

02 

EQUAL 
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15.4 

C:t" 

SCAN TO DELIMITER - ZONE UNEQUAL (SZU)/OP:19 <Continued) 

EXAMPLE, <3> Sc.an Delimiter-Zone Unequal, No Zones 
Unequal 

OP· AF BF A "B 

19 02 04, A FIELD <UA>, 8 FIELD ( UA) 

BEFORE AFTER 

A FIELD C1D1 unchanged 
B FIELD C3C4D406 unchanged 
0000038 nn 03 

COMPARISON nnn HIGH 
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15.5 SEARCH <SEA)/OP=39 

Format 

OP = 39 

AF = Number ot units (digits or characters, ·depending on 
the "A• address con~rQller} to be co•pared bet~een 
the two data fields. A value of "00" is eQual to a 
length of 100 units. AF May be indirect or •ay 
indicate a literal. 

BF = Number of units <digits or characters, depending on 
the "B" address controller> that the Table Entry <B> 

·will be incremented between comparisons. A value of 
•oo• is equal to a length of 100 units. Bf may be 
indirect. 

A = Addre~s of the ke~ field. Address may be indexed, 
indirect or extended. the final address controllers 
specify th~ format for both the "A" and •e" fields 
and •ay be UN, SN or UA. 

B = Addresa ot the first table entry. Address may be 
indexed, indirect or extended. The data type is the 
sa•e as that specified for the key field <A>. The 
final address controller bits determine the 
incre•entation between comparisons. The Base Indicant 
of the Table Entry <e> and Table Li•it <C> addresses 
aust be the same. The processor will no~ check for 

:improper •emory assignments. 

8 Address Controller 

00 CUN) 
01 C SN> 
10 CUA) 

BF 
Bf+1 
2 x BF 
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15 .. S.: SEARCH CSEA)/OP=39 <Continued) 

C = Address of the table limit. Address may be indexed, 
indire~t or extended. The final address controller 
bits specify the type of search to be performed. The 
Base Indicant of the Table Entry <B> and Table Limit 
lC) addresses must be the sa•e. The processor will 
not check for im~roper me•ory assign•ents. 

t Address Controller 

Function 

oa CUN) 
Ot (SN) 
1·0 CUA) 

Search Type -------------
Search for EQual 
Search for Low 
Sear~h for Lowest 

The Search instruction compares the key field <A> w~th the 
first Table Entry <Bl in the aanner pr~scribed by the "C" 
address controller var;ants, then increments the Table 
En~ry· address . by the a•ount specified by BF and th~ "B" 

.address controller. This new location is co•pared with 
the key field. <A>. Continue this operation of compare and 
increment until the searched for condition is found or 
when the Table Entry is equal to or greater than the Table 
Li•it <C>, except in the case of "Search Lowest". 

The Overflow Flag is reset by this instructio". 
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15.5 SEARCH (SEA)/OP=39 <Continued) 

Search for-" Equal: 

T~r•inate the ~earch when a Table Entry field equal to 
the key field <A> is found, or when the Table Li•it 
<t> is reached or exceeded. 

If • Table Entry field eQual to the k~y <A> is found, 
stare the address of t•e Table Entry field, relative 
t~ the same bas~ as the "B" operand in IX1 ~ith the 
sa•e Base Indicant as the resolved •e• operand. 
Otherwise, IX1 re•ains unchanged <Search for Equal 
Condition NOT met) •. 

For, SN data~ a positive zero does not co•pare eQual to 
~negative zero~ 

Search for low.: 

T~r•in~te the search when the first Table Entry field 
·less than th• key field <A> is found, or when the 
Tahle Limtt is reach~d or exce~ded. 

If • Table Entry field less than the key <A> is found, 
store ~he address of that Table Entry field, relative 
to the sa•e base as the ~B" operand, in IX1 with the 
s••e Base Indicant as the resolved "B" operand. 
Otherwise, IX1 re•ains unchanged <Search for Low 
Condition NOT aet>. 

for SV data, a negative zero co•pares less than a 
. pos·it ive zero·. 
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15.5 SEAR~H (SEA)/OP=39 <Continued) 

Searc~ for Lowest: 

ierminate t~e search only when the Table Entry field 
address reaches or exceeds the Table Limit <c>. If 
any Table Entry fields are founo that are less than 
the key (A), store the first Table Entry field, 
relative to the sa•e base as the "B" operand, WHICH IS 
LESS THAN OR EQUAL TO All THOSE LESS THAN THE KEY in 
IX1 with the sa11e Base Indicant as the .resolved "B" 
operand. If NO Table Entry fields ar~ found that are 
less than the key (A), store the base relative value 
of the key (A) in 1X1 with the two •ost significant 
digits of I X1 set to "CO... <Search for Lowest 
Condition NOT met>. 

For SN data, a negative zero coapares less than a 
positiv·e zero .. 

In each type of search, if the Table Entry 
compared to the key <Al overlaps the 
incompatible results may be produced. 
A - tompatibility Note <A.12> 

Co•parison Flags 

field being 
Table Limit, 

See Appendix 

When the searched for condition is •et, set the Comparison 
Flags to EQUAL. If the searched for condition is NOT met, 
set the Co•parison Flags to HIGH. 

Overlap 

There are no overlap restrictions for this instruction. 
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SEARCH (SEA1/0P=39 <Continued) 

EX1\f•PLE (1) Search Equal 

OP AF BF A 8 --
39 01 02, A.FIELD ( UA)", .. 1000 <UAl, 

,. 4 ...... 

BEFORE 

k FIELD t1 
. B f;IELD . C1 f1C2F2C3F3C4F2C5f1' 
lXt nnnnnnnn 

CQMfARISnN nnn 
GVER•LOW nnn 

c 

1020 (UN) 

AfTER 

unchanged 
unchanged 

+0001000 

EQUAL 
OFF 

EXAfltPlE <2J Se·arch low, Condi ti on Not Found 

OP AF Bf A 8 c 

39 01 01, A FIELD <UN>, 1000 CUN>, 1010 <SN> 

.. A- f IEt.D 
B FIELD, 
IX1:i 

CO,.PARISON 
()VER FLOW 

BEFORE 

2 
34598 76345 

nnnnnnnn 

nnn 
nnn 

AFTER 

unchanged 
unchanged 
unchanged 

HIGH 
OFF 
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15.5 SEARCH <SEA)/0P=39 CContinued) 

EXAMPLE (~) Search Lowest 

OP AF BF A a c 

39 01 01, A FIELD (UA), 1000 (UA), 1020 CUA) 

A· FIELD 
B FIELD 
IX1 

COMPARISON 
OVER FLO .. 

BEFORE AFTER 

t5 unc~anged 
C5C2C3C4C9C3C1E2C3C9 unchanged 

nnnnnnnn +0001012 

nnn 
nnn 

<Points to letter A) 

EQUAL 
OFF 
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I OP I AF I BF I A B 

OP = 37 
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PAGE 252 

Af, = length of the •A""' data field. May be indirect or 
literal flag~ A value of "00" is eQual to a length 
of 100 units. 

BF : A•ount of offset in units from the •en address to the 
tfeld to be searched. BF is typically six digits or 
•or~ to allow for the link address at "B". A value 
of •oo• is equal to an offset of zero units. BF may 
be i ndi rec t. 

•:Address of th~ key to which the •e• data field will 
b~ co•pared. Address •ay be indexed, indirect or· 
ea,.tended •. The final address controller specif;es the 
foraat for both the "A" and "B" fields and must be UN 
or ~A. If the address controller specifies SN, cause 
an Invalid Instru~tion fault <IEX = 03j. See 
Appen~ix A - Co11pa~ibility Notes <A.26.2>. 

B = Address of the first list entry. The initial addr•ss 
•ay be indexed or extended. Indirect addressing is 
not allowed. The data format is that of the final 
•A• address. controller. The "B" address controller 
b:i:ts determine t'h.e type of co11parison to be •ade: 
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15.6 SEARCH LINK LIST (SLL)/0P=37 <Continued> 

B Add.ress 
Controller 

00 (UN) 

01 <SN> 

10 (UA) 

11 (IA) 

= 

:: 

= 

= 

Se a _r c h Ty p e · 

Searc'h EQual. 

Set the Comparison Flags to EQUAL when 
the entire key fi~ld is equal to the "B" 
data field. 

Any Bit EQual. 

Set the Co•par;son flags .to EQUAL when 
any ~one" bit of the key field is equal 
ta the correspondi"g bit of the "B" data 
field. 

Less Than or Equal To. 

S~t the Comparison Flags to LOW if the 
key field is algetraically less than the 
•e• data field. Set the Comparison Flags 
to EQUAL if the key field is equal to the 
"B" data field. 

No Bit EQual. 

Logical suas of corresponding bits of the 
•A" and "B• fields are coapared. The 
logical sum is formed for each pair <all 
•s 0 field bits are exa•ined). If the 
logical su•s are zero Cbit pairs 00, 01, 
or 10> for all pairs, set the Co•parison 
Flags to EQUAL .. 
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Function 

1997 5390 

PAGE 254 

The1 Search L.i nk Li: st instruction compares the key with the 
. · dat• located at "B+Bf" or "B+2B F", as specified by the "A" 
a~dress controller. I'f th' compifrison condition is met, 
set the Co•parison Flags, as indicated above, and store 
th-e~ resolved .. 8.. address, with its associated Base 
lhdicant digit, in tndex register.one c1i1>. The standard 
EBCDIC sign is stored in· sign digit of IX·t. See Appendix 
If - Co•pa.t>i,bi lity Notes CA.26.1 >. 

the· f·irst six digits. of "B .. contain the address of the 
ne~~~ list entry. ln UA format, the address is in the 
f~rs.t t·hree characters. 

I,f the conditions are· not 11et, read the· next list entry 
fro• the •a• data fiela. This list entry is a link to a 
nev· dat'a field which replaces the original "B" data field 
addr,;es,s:, how.ev.e.rr- the· •e• address Base Indi ca.nt remains 
ttr« saae as for the r·esolved •B"' data field address. Bf 
ts used> tn the sa11e, :•anner as it was with t:he original .. B" 

.dat·a, field. Cotinue- this .. precess until the list entry 
address is zero; at that tiae set the Co•parison Fla~s to 
~lGff and ter•inate the instruction without storing into 
the inde~ reais~er (1X1). 

The, f"tnal •e• address will be checked for undigi ts <new 
link-list addre~s wtll also be checked for undigits>. 
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15.6 SEARCH LINK LIST (Sll)/0P=37 (Continued> 

Examples 

EXAMPLE (f) Search EQual 

OP AF BF A B 

37 05 06, A FIELD CUN), 8-FIELD <UN) 

BEFORE AfTER 

A f IELf> 12345 unchanged 
B· FIELD 00400012345 unchanged 
IX1 nnnnnnnn B-FIELD ADDRESS 

COMPARISON nnn EQUAL 

EXAMPLE ( 21 Search Any e;t Equal, None Found 

OP AF BF A B 

37 01 06 A FIELD (UN), B-FIELD (SN) 

BEFORE AFTER 

A FIELD 6 unchanged 
B FIELD 0000009 unchanged 
I)( 1 nnnnnnnn unchanged 

COlllJPARISON nnn HIGH 
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15.6 SEARCff LINK LIST <SLL)/Qp:37 <Continued> 

EXAMPLE <3)' Search Less than or Equal To 

OP AF' Bf. B 

37 05 06, A FIELD (UN), B-FIELD (UA) 

II FIELD
S FIELD 
IX1 

COMPARISOM 

BEF·ORE 

t2:J45 
00400012345 

nnnnnnnn 

nnn 

EXAMPLE (4) Search No Bit Equal 

·-·OP AF. SF· B 

AFTER 

unchanged 
unchanged . 

B-FIELD ADDRESS 

EQUAL 

37 Ot 06 A-FIELD (UN), B-FIELD (lA) 

A FIELD · 
B FIELD 
IX1 

CONPARISON 

BEFORE 

. 6 
0000009 

nnnnnnnn 

nnn 

AFTER 

unchanged 
unchanged 

B-FIELO ADDRESS 

EQUAL 
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15.7 SEARCH LINK DELINK CSLD)/OP:38 

Format 

+_._.-+~ ... .._, +-------,+--..-.._-.-.-.-..-+---~----+ 
I OP I AF I BF I A B 

OP = 38 

AF = Length of th~ •A• data field. May be indirect or 
literal flag. A value of "00" is equal ~o a length 
of 100 units. 

BF - Amount of offset in units fro• the "B" address to the 
field to be searched •. BF is typically six digits or 
more to allow for the link address at "B". A value 
of "00" is equal to an.offset of zero units. BF may 
be indirect. 

A= Address of the key to which the •a• data field will 
be co•pared. Address •ay be indexed, indirect or 
extended. The final address controller specifies the 
format for botb the "A• and "B" fields and must be UN 
or UA. lf SN is specified, cause an Invalid 
ln~truction fault .<IEX = 03>. See Appendix 
A - Co~patibility Notes CA.26.2>. 

B = Address of the first list entry. The initial address 
•ay be · indexed <lr extended. Indirect addressing is 
not allowed. The aata format is that of the final 
•A" address controller. The "B" address controller 
bits determine the t~pe of comparison to be made: 
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1· 5. 7 SE ARCH LI- N k D El INK fS l D ) I 0 P=3 8 {. Cont i nu e d) 

B Address 
c·ontroller 
~--------~'!'-

00 (UN> 

01' CSN) 

11 CIA) 

:: 

=. 

Search Type 

Search Equal. 

Set the Co•parison Flags to EQUAL when 
the entire "A• key field is equal ta the 

.·•a•' data: fie· ld. 

Any- Bit: EQual. 

Set the, Co•pari .son Flags to .. EQUAL when 
any "one" bit of the "A" key field is 
~qual to the corresponding bit of the "B" 
da:ta: fie.ld .. 

Less Than or Equal To. 

Set tfte c·o•pari son Flags t.o LOW ; f ~he 
•A• key field ts algebraically les~ than 
th• •e• data field. Set the Co•parison 
Fl .. a:gs to EQUAL if the '•A" key field is 
equal. to the •e• data field. 

No B·it Equal. 

Logical sums of corresponding bits of the 
•A• and "B~ fields are coepared. The 
logical su• is for•ed tor each pair <all 
•an .field bits are examined). If the 
tog.ic;a,,l sums are zero <bit': pairs 00, 01, 
or 10> for all pairs, set the Co•parison 

.. f l..ag S: to EQUAL•· 

--Burroughs Prior Written Consent Required ·For Disclosure Of This Data--
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15~7 SEARCH LINK DELINK <SLD)/OP=38 (Continued) 

The Search link Delink instruction compares the key with 
the data located at "B+SF" or "B+ZBF", as specified by the 
"A" address controller. If the comparison condition is 
•et, set the Comparison Flags as indicated above. If the 
condition is met the first ti•e, store the resolved "B" 
address, with its associated Base Indicant, in both index 
register one CIX1> and two <IX2>. On any other time, 
store the current •e• address into index register one 
<IX1> and store the previous "B" address into index 
register two <IX2>. The standard EBCDIC sign is stored in 
sign digit of IX1 and IX2. s~e Append;x A - Compatibility 
Notes <A.26.1>. 

The first six digits of "B" contain the address of the 
next list entry. In UA format, the address is in the 
first three characters. 

If the conditions a~e not met, read the next list entry 
from the •e• data field. This li~t entry is a link to a 
new data field ~hich replaces the original "B" data field 
address, however, the Base Indicant reaains the same as 
the original "B .. data field address •. BF is used in the 
sa•e manner as it was with the original "B" data field. 
Continue this procedure until the list entry address is 
zero; at that time set the Comparison Flags to HIGH and 
ter•inate the ;nstruction without storing into the index 
registers (IX1 & IX2>. 

The final "B" address will be checked for undigits <new 
link-list address will also be checked for undigits>. 
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15.7 SEARCH LINK OELINK <SLD)/OP=38 (Co~tinued) 

Examples 

EXA--MPLE (1) Search E.Qual 

OP AF Bf A B 

38 OS 06 A FIELD CUN) B FIELD (UN) 

BEFORE AFTER 

A FIELD 12345 unchanged 
B FIELD 00400012345 unchanged 
004000, 00500012345 00500012345 
IX1 nnnnnnnn B-FIEl.D ADDRESS 
IX2 nnnnnnnn B-FlELD ADDRESS 

·-· COMPARISON nnn EQUAL 

EXAMPLE <2> Search Any Bit Equal, None Found 

OP AF BF A 8 

38 01 06 A FIELD (UN) B FIELD (SN) 

BEFORE AFTER 

A FIELD 6 unchanged 
8 FIELD 0000009 unchanged 
IX1 nnnnnnnn unchanged 

. IX2 nnnnnnnn unchanged 

COMPARISON nnn HIGH 
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15.7 SEARCH LINK DELINK CSLD)/OP=38 (Continued) 

EXAMPLE <3> Search Less Than or Ea~al To 

OP AF BF A B 

38 05 06 A FIELD (UN) B FIELD <UA) 

BEFORE AFTER 

A FIELD 1'2345 unchanged 
B f IELD 00400002345 unchanged 
004000 G0500012345 unchanged 
IX1 nnnnnnnn 8-FIELD ADDRESS 
IX2 nnnnnnnn B-F IELD AODRE-SS 

C.OMPARlSON nnn EQUAL 

-EXAMPLE (4) Search No Bit Equal 

OP AF BF A B 

38 01 06 A FIELD (UN) B F I Et. D U A ) 

BEFORE AFTER 

A FIELD 6. unchanged 
B FIELD 0040006 unchanged 
004000 0050009 unchanged 
IX1 nnnnnnnn 00004000 
I.X2 nnnnnnnn B-FIELD ADDRESS 

.COMPARISON nnn EQUAL 

--eurroughs Prior Written Consent Required For Disclosure Of This Data--
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15.! SEARCH LIST (SLT)/0P=64 

Format 

1: o P I' A: F I e F I A I B I - c 
+~----+----+-~-+-----.-,----'49+------.~ ... .--+------~--- + 

OP =· 64 

AF =, Unused a·nd reserved. AF aay be specified as an 
--ind,i .. rect' field- length but a litera.l flag will cause 
an Invalid Instruction fault <IEX = 21>. 

Bf =.Search Yariant and •ay be specified as an indirect 
field length. The following variants aav be specified 
by this field after any Indirect Field Length has 
been resolved: 

FUNCTION 

Store IX2 <Delink> 
Nor•al - IX1 only 

COMPARISON 

BF MSD 

4 
0 

BF LSD 

S~arch Lowest 9 
Search Highest 8 
No Bit ~Qual 7 
A ny Bit E qu al 6 
A Greater Than or EQual to B 5- _ 
A Greater Than B · 4 
k·Less Than or Equal to B 3 
•Lea$ Than a 2 
A.Not Equal to B 1 
A Equal to B 0 

The use of all other Bf values is reserved and will 
cause an Invalid Instruction faul~ <IEX = 26>. 
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15.8 SEARCH LIST <SLT)/0P=64 (Continued) 

A = Address of the key field. Address may be indexed, 
indirect or ext~nded. The final address controller 
specifies the· data type for both the key <A> and the 
comparison. The address controller must specify UN 

·or UA. An SN controller will cause an Invalid 
Instruction fault CIEX = 03). 

a= Address of the list field entry pointer. Address may 
be indexea, indirect or extended. The final address 
controller must equal UN or cause an Invalid 
lnstruct;on t·ault CIEX- = 03> •. Thi·s six digit field 
contains an address th~t is relative to the same 
aemory area as the "B" address. This address is a 
pointer to the first list to be compared. A value of 
•eeeeee• indicates an empty or "NULL" list. 

c = Address of the list descriptor. Address may be 
indexed, indirect or extended. The final address 
cont roller llUSt equal UN or cause an Invalid 
Instruction f au Lt UEX = 03). The length of this 
field is at ways 18 digits and in the following 
format: 

INFORMATION 

Link Offset <digits> 
Comparison Offset (digits> 
Key Length (digits) 

DIGITS 

00-05 
06-11 
12-17 

Note - The lowest memory address = 00 

If any of the list descriptor values are invalid 
Cundigits>, cause an Address Error fault <AEX = 34>. 
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15.8 SEARCH.LIST CSLT)/0P=64 <Continued> 

The S~arch List instruction 
ins,tru.ction for Link.ed Lists ... 

is a general sea re h 

. If the inttial value of the list field entry pointer <B> 
is equal to "EEEEEE", the list is empty. Store the value 
"CiEEEEEE", where "i" represents the Base Indicant of the 
resolved "B" operand, in IX1 and set the Comparison Flags 
to NULL. If the store of IX2 is specified by the most 
significant digit of "BF", store the address of the List 
Fiel~ Entry pointer CB>, relatfve to th~ saae base as the 
r·esolv·ed "B" operand, in IX2. 

If the list is not empty, compare the data contai"ed in 
the key.CA>, with a length as spec;fied by the Key Length 
CC 12~6># vith the data located in a specified list field. 
Th~ "B" ~ddress specifies a location in •e•ory that 
conta.ins, the six digit address,. relative to the saae 
•e•ory area as the resolved "B" _operand, of the list field 
entry pointer in me•ory. The list field key is found by 
adding: the comparison of·tset < C 06:6> to the value of the 
lfst field entry pointer •. The result of the comparison 
vill cause one of two actions. 

1. Except in the case of Search Lowest or Search 
Highest, if the ccaparison ·condition, as specified by 
the least. significant digit of "BF" f$ met, store the 
ltst ffeld entry pointer, relative to the sa•e base 
as the "B• operand, in IX1. 

In the case of Search Lowest or Search Highest, the 
entire list is examined before storing the address of 
the entry with the lovest or highest value in IX1. 

If the store of IX2 is specified by the •ost 
s.igni.fi.cant digit of •ef" and this. is. t.he ti rs.t 
co•parison, store the address of the List Field Entry 
pointer, relative to the sa•e base as the resolved 
•a• operand, in IX2 •. If it is. other than the first 
co•parison, store the address of the previous link 
address field Clist field entry pointer plus the link 
affset), relative to the same base as the resolved 
"B* operand, in IX2. 
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15 .8 SEARCH LIST (SLT)/OP=64 (Conti.nued) 

2- If the selected comparison condition is not met, use 
the sum of the list field entry pointer and the Link 
Offset (C 00:6) as an address to obtain the six digit 
link address of the next field entry pointer from 
memory. Repeat this procedure until the compare 
condition is met or the link address is eQual to 
"EEEeee••. 

If the link address is equal to •eeeEEE", store the 
NULL list value (CiEEEEEE) in IX1. If the store of 
IXZ is specified by ~he •Ost significant digit of 
•ef•, store the address of the link address field 
<list field entry point plus the link offset> in the 
last entry in the list, relative to the same base as 
the resolved "B" address, in IX2. 

ANY BIT EQUAL 

"Any Bit EQuaL" requires that all of the key CA> field be 
ANDed with all of the comparison field to determine if the 
the result is eQual to zero. If the result is not equal 
to zero, a •atch occured. 

NO BIT EQUAL 

"No Bit Equaln requires that all of the key <A> field be 
ANDed with all of the comparison field to determine if the 
result is equal to zero. If the result is equal to zero, 
a ftlatch occured. 
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15.8 SEARCH LIST (SLT.)/0P=64 <Continued).

SEARCH lOWEST 

Ter•inata a "Search Lowe~t" 
r·eached-. Search through 
comparison field entry which 
at least one entry is found, 
first such entry in IXt w-ith 
resolved ne• address. 

only vhen a NULL Link is 
the· list for the lowest 

is also less than key <A>. If 
then store ~he address of the 
the sa•e base indicant as the 

If' the: store of I'X2 is spec.ified by the •ost s.ignificant 
digit of •ef•, store the· address of the previous link 
address field <list field entry point plus the link 
O:ff·set), relative to the same base as the resolved u9n 
address, in IX2. 

If NO e nt ri es .a re found that are .less than th e k e y < A> , 
store the NULL.list value (CiEEEEEE) in JX1. If the store 
of IX2 is s-pecifie~ by the •ost significant cUgit of ~Bf", 
stor~ the ·addras~ of the li-nk address field Clist field 
entry pojnt plus the t ink of'f set> in the last" entry of the 
li::st,. r-elative to the· sa11e base as the resolved •a" 
address, in I X2. 
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15.8 SEARCH LIST (SLT)/0P=64 <Continued) 

SEARCH HIGHEST 

Terainate a •search Highest" only when a NULL Link is 
reached. Search through the list for the highest 
co•parison field entry which is also higher than key <A>. 
If at least one entry is found, then store the address of 
the first such entry in IX1 with the same base indicant as 
the resolved "B" address. 

It the store of IX2 is specified by the •ost significant 
digit of "BF", store the address of the previous link 
address field <list field entry point plus the link 
offset>, relative to the saae base as the resolved •a" 
address, in IX 2. 

If NO ~ntries are found that are greater than the key CA>, 
store the NULL list value <CiEEEEEE> in IX1. If the store 
of IX2 is specified by the most significant digit of "BF", 
store the address of the link address field <List field 
entry point plus the link offset) in the last entry of the 
list, rela~ive to the same base as the resolved •a" 
address, in IX2. 

The relative addresses stored in IX1 and IX2 will be 
relative to the same base as the resolved "B" address and 
contain the Base Indicant associated with the resolved "a• 
address. 

The list must reside within one aemcry area as specified 
by the Base Indicant associated with the .resolved "B" 
a~dress. The processor will not check for improper meaory 
assign•ents. 
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15.8 SEARCH LIST (SLT)/OP~64 (Continued) 

Comparison Flags 

If the cotnparison condition is met on the f;rst entry, set 
'the · Co•parison Flags to LOW. it· the co•parison condition 
i~ •et on other than the first entrr, set the Co•parison 
Flags to EQUAL. If the co•parison condition is not met, 
set the Comparison Flags to HIGH. 

It th~ List is empty~ set the Comparison Flags to NULL. 
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•F = Unused and reserved. AF •ay be specified as an 
~ndtrect field length but a literal flag vill cause 
an Invalid Instruction fault <IEX = 21>. 

SF = Search Variant and may be specified as an indirect 
field length. The following variants may be specified -
by this field after any Indirect Field Length has 
been resolved: 

COfllPARISON 

Search Lowest 
Search Highest 
No Bit Eauat 
Any Bit Equal 
A Greater T~an or Equal to B 
A Greater Than B 
A Less Than or Equal to B 
A l.ess Than B 
A Not Equal to B 
A EQual to B 

BF 

09 
08 
07 
06 
05 
04 
03 
02 
01 
00 

Th~ use of all other BF values is reserved and will 
cause an Invalid Instruction fault <IEX = 26>. 
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SEARC~ TABLE CSTB)/0P=66 (.C~nttnued) 

A,.= Address of the key.field- Address may be indexed, 
;ndirect or ex,tended.. The final address. controller 
s:pe:ci;fies the· d.ata. t.ype' for·· both the key <A·l and the 
co•par;son·. The· ad.dte·ss con~roller must s.pecify UN 

. o.~. UA~;. A·n SN- contro-l l er w.i lt cause an Inv al id 
rns~ruction fault <IEX = 03>. 

& =-Address of th~ base of the table. Addre~s aay be 
;'ndexed,. ind.ire ct or extended. The final address 
c.on.t:rolter eust· equal UM or cause· an Inv al id 
1-nst·ruc.ti:·on fault (:lex. : 03'l. 

C = Address of the table descr·iptor. · Address may be 
i-ndexed, indirect or . extended. The final address 

_controLler •ust eQual UN or cause an Invalid 
I:ns.:truc.tion fault CIEX' = 03 >. The length· of t·hi s 
·field is. always 24. digits and in the .following 
for11at: 

--·I.N,FORMA.T ION-

'fable Ent.ry Length 
C:oapa.rison Offset 
Key Le.ngt h· 
Tabl~ Li•it 

<d:igi·ts> 00-05 
<dig.its> 06-1'.1 
(digits> .12-17 
(address> 18•23 

Mote - The lowest •emory address = 00 

Inva.li.d. table descrip.tor values wilt. cause an Invalid 
Instruction fault <IEX = 07>. 
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Th~ Search Table instruction is a general search 
instruction for Tables.. The data contained in the key CA) 
is compared with th~ data located i~ a specifi~d table 
field. Except for Search Lowest or Search Highest, If the 
cosparison condition, as specified by the least 
significant digit of "BF" is met, store the address of the 
table entry in IX1 and set the Co•parison Flags. If the 
selected condition is not •et, examine the next table 
entry. Continue this procedure until the next table entry 
add·ress is eQuat to or exceeds the Table Limit address. 

In the case of Search Lowest or Search Highest, the entire 
table is examined before storing the address of the entry 
w.i.th the lo111est or highest v.alue in IX1. 

Add the value of t~e Comparison Offset CC 06:6> to the 
Table Base address <B> to find the first field to be 
compared. 

If the address of the first field to be compared is eQual 
or greater than th~ Table Li•it, the table is empty. 
Stor• the value •tiEEEEEE", where "i" represents t~e Base 
Indicant of the resolved "B" address, in IX1 and set the 
Co•parison Flags to NULL. 

If the &omparison condition is not •et, the sum of the 
Table Base address (8) and the Table Entry Length <c 00:6> 
replaces the Table Base address to point at the next table 
entry. If ~he next table entry address is equal to.or 
exceeds the Table Limit address <c 18:6>, set the 
Comparison Flags to HIGH and terminate the instruction. 
Otherwise, execute another comparison using data from the 
new table· en t r y. 
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Except in the case of Search Lowest or Search Highest, if 
tbe, Table Li tni t. i,s, r·eached or· exceeded,, set the Co•pari son 
Flags to HIGH and. terainate the· instruct-ion as indicated 
above,. wi.ttl IX'1 c.ontai ning ... Ci EEEEEE" .. · · 

The relative address stored in IX1 contains the Base 
Indicant associated with the resolved "B" address. 

The table must~ reside within one ae•ory area as specified 
b~ the &as~ Indicant associated wit~ the resolved "B" 

· addre·ss.. The processor w-i l l not check for i11proper 11e11ory 
assign11ents. 

ANY BIT: EQUAL 

"Any Bit Equal" requires that all of the key CA> field be 
logically ANDed with all of the co•parison field to 
deteraine ff the the result ts equal to zero. If the 
result is not equal to zero,. a. 11a.tch occured. 

NO:· BIT' EQUAL 

"No Bit Equal" requires that all. of the key <A> field be 
logically ANDed with all of the comparison field to 
deter•ine if the result ts equal to zero. If the result 
i·s. equal to zero,. a 11atch occured. 

SEARCH LOWEST 

Tenti na te" a- "Search Lowest" only when the Table Li ai t has 
been exceeded. If any comparison field entries are found 
that. are les-s.. than: the key C.Al,. store the Ta.ble Entry 
pointer~ r~lative to the sa11e bas~ as the resolved "8" 
address, for the FIRST FIELD WHICH IS LESS THAN OR EQUAL 
TO ALL THOSE FIELDS THAT ARE LESS THAN THE KEY,, in IX1 
~ith th~ saae Base Indicant as the resolved "8" address. 

If NO entri~s are .found th•t are less than the key CA>, 
store the NULL list value (CiEEEEEE) in IX1. 
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15.9 SEARCH TABLE (STB)/OP=66 (Continued) 

SEARCH HIGHEST 

Terminate a "Search Highest~ only when the Table Li•it has 
been exceeded. If any comparison field entries are found 
that are greater than the key <A>, store the Table Entry 
pointer, relative to the same base as the resolved "B" 
address, for the FIRST FIELD WHICH IS GREATER THAN OR 
EQUAL TO All THOSE FIELDS· THAT ARE GREATER THAN THE KEY, 
tn IX1 with the sa•e Bas~ Indicant - as the re$olved •e• 
address .. 

. 
If NO entries are found that are greater than the key <A>, 
store the NULL list value <CiEEEEfE) in IX1 •. 

Co•parison Flag_s 

If the comparison condition is met on the first compare, 
set the Comparison Flags to LOW. If the comparison 
condition is met on other than the first compare, set the 
Comparison Flags to EQUAL. If the comparison condition is 
not IM!t,- set the Comparison Flags to HIGH. 

If the Table is empty, set the Comparison flags to NULL. 
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1s.1·c BIT ZERO TEST (8ZT)/0P=40 

Forea.t 

+--+-+---+-------+ 
f: OP I' A.F t: BF I- A 

OP = 46 

AF. = le'ngth of the ·A·" data field. May be indirect or •ay 
in.die.ate the A-syl labte is a U tera l. A value of 
•oo•· is equal to a length of 100 units. 

BF = Eig~t bit sele~tion •ask. •one• bits in this •ask 
sel~ct those bit positions to be tested for "zero" 
bi .. ts· wit·hi n· each· eight bit group of the •A" . data 
field. "A" through "F" •ay be used to specify 
undigits in the •ask. The field will not be 
recogni~ed as indirect. 

# =' Add.ress of. the data, fi·eld to be exaai ned. Address 
aap be indexed, indirect or extended. The final 
address c~ntroller type aust be UN or UA. U$e of SN 
d•ta type will cause an Invalid Instruction fault 
<IEX = 03>. See Appendix A - Co•patibility Notes 
<A.05) .• 

Function 

The Bit Zero Test instruction tests a d~ta field in memory 
(A) in eight-bit groups, for "~ero" bits in the bit 
positions selected by the fiel6 •ask <BFJ. 

Lf the nu•ber of d~gits accessed ts even, the entire 
eight-bi:t. •ask is apptied to successive groups of two 
digits. If the nu•ber of digits is odd, the operation is 

-the sa•e until the last digi.t is accessed. The aost 
. si~nificant four bits of the aask are applied to this 
digit •. 
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1 s.1 a BIT ZERO TEST (8ZT)/OP=40 <Continued) 

Coms:>arison Flags 

Set th~ Comparison Flags to EQUAL if any tested bit is 
•zero• or to HIGH if all tested bits are "one" bits. 

Overlap 

Field overlap is not applicable to this instruction. 

Examples 

EXAMPLE·<t> Zero Test-Zero Found 

A FIELD 

fllA SI< 
HlT 
COMPARISON 

OP AF BF A 

40 04 CO, A FIELD CUA) 

DATA BINARY VALUE 

C3C1E77B 

coco coco 
1 

EQUAL 

11000011110000011110011101111011 

1100000011C00000110000001100GOOO 
1 

EXAMPLE (2) Zero Test-All Ones Found 

A FIELD 

flfASI< 
ff IT 
COfJPARISON 

OP AF BF A 

40 04 CO, A FIELD <UA) 

DATA BI'NARY VALUE 

C2D9C1C3 

coco coco 
<no hit> 

HIGH 

11000010110110011100000111cooo11 

11000000110000001100000011000000 
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15.11' BIT ONE TEST (BOT)/OP=41 

Format 

I · OP I AF t BF I A 

OP = 41 

AF = Leng~h of the •A• data field. May be indirect or eay 
tndica~e the A-syllable is a li~eral. A value of 
•oo• is.equal to a length of 100 units. 

BF = Eight bit selection mask. •one"- bits in this mask 
select those bit positions ~o be tested for "one" 
bits within each· eight bit group of the "A" data 
field. "A" through "F" may be used to specify 
undigits in the mask. The field will not be 
recognized as indirect. 

of the d~ta field to be exa•ined. Address 
indexed, indirect or extended. The fi~al 

controller data type must be UN or UA. Use 
data type will cause an Invalid Instruction 

<IEX : 03>. See Appendix A - Co•patibility 
<A.OS>. 

A = Addr·ess 
•ay be 
address 
of SN 
fault 
Notes 

Function 

The Bit One Test instruction tests a data field in •e•ory 
CA) in eight-bit groups, for "one" bits in the bit 
posi~ions selected by the field •ask (Bf). 

If the nu•ber of di~its accessed is even, the entire 
eight-tit eask is applied to successive groups of two 
digits. If the number of digits is odd, the operation is 
the s a a e u n t; l the la st di g.i t i s accessed. The • o st 
significant four bits of the aask are applied to this 
digit. 
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15 .. 11 BIT ONE TEST (80T)/OP=41 <Continued>· 

Comparison Flags 

Set the Comparison Flags to EQUAL if any tested bit is a 
"one" or to HIGK if all tested bits are "zero" bits. 

Overlap 

fi~ld overla~ is not applicable to this instruction. 

ex All.Pl ES 

EXA,.PLE (1) Ones Test-One Found 

-OP AF BF A 
._,_. ----
4·1 03 FO, A FIELD CUN) 

DATA BINARY VALUE 

A FIELD 001 '0000 0000 0001 
MASK FOF 1111 0000 1111 
HIT 1 1 

CO .. PARISON E·QUAL 

EXAMPLE <2> Ones Test-All Zeros Found 

OP AF BF A 

41 02 03, A FIELD CUA) 

DATA BINARY VALUE 

A FIELD C4C4 1100010011000100 
MASK 0303 0000001100000011 
HIT <no hit> 

COMPARISON HIGH 
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I OP I AF 1· BF I A B 

OP = 45 
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. AF - Leng~lr of •A,• field. A' value of •oo• is equal to a 
ten§th of 100 units <digits Of characters as 
specified by the "A" address controller>. AF may be 
indirect or indicate the A-syllable is a literal. 

BF: Length'of •e•_fietd.· A value of •oo• is equal to a 
length of 100 units (digits or chara~ters as 
specified by the "B" address controller>. Bf may be 
ina.lrect • 

A = ~ddress of the. •A•· data field. Address may be 
indexed, indirect or extended. The final address 
controller data type •us~ be UA or UN and the sa•e as 
the •&" address controller data type or cause an 
Invalid Instruction ~ault (lEX = _03>. 

a = ~ddress of the "B- data field. Address say be 
indexed, indirect or extended. The final address 
'ontroller data type •ust be UA or UN and the sa•e as 
~he "A" address controller data type or cause an 
Invalid Instruction fault (IEX = 03). 

Note: Use., of SN- da,ta types. or •i xed UA and UN data types 
vtll cause an lnvalt4 Instruction fault <IEX: 03>. 
See Appendix A~ Co•pattbility Motes CA.02>. 

Fune.ti on 

The to•pare Alpha instruc~ion.co•pares the characters <or 
digits> in the two data fields in memory according to the 
binary collating sequence, and sets the Comparison Flags 
accordi'ng ly. 
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15.12. CO~PARE ALPHA. <CPA)/0P=45 (Continued) 

If the field lengths are unequal, and the data types are 
UA, ~ad the shorter field ~ith trailing blanks <EBCDIC 
Code 40) to equal the length of the longer field. If the 
data types are UN, pad the shorter field with trailing 
ze·ros. 

The values in memory are unchanged. 

tottparison Flags 

Set the Co•parison Flags to HIGH if the binary value of 
th~ "A" data field is greater than that of the "B" data 
field, EQUAL if the·two data fields have exactly the sa•e 
bi~ patterns <including trailing blanks or zeros>, and LOW 
if the binary value of the •A" data field is less than 
that of the "B" data field. 

Overlap 

There are no field overlap 
instruction. 

restrictions for this 
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15.12 CO"PARE ALPHA CCPA)/OP=4S (Continued) 

E.xa•ples-

EXAMPLE <1> Compare Two Alpha Data fields 

OP AF BF A 8 

4S: 05' 03, A FIELD CUA), B FIELD CUA) 

A~ FIELD 
B FIELD 

COMPARISON 

BEFORE AFTER 

C1E3E24040 unchanged 
ttE3E2 unchanged 

nnn EQUAL 

EXAMPtE (2) Co•pare Two klph• Data Fields 

A ·B --
45 02 02, A FIELD CUA>, B FIELD (UA> 

BEFORE AFTER 

A FIELD C1D5 unchanged 
B FIELD C2D5 unchanged 

COMPARI.SON nnn LO.W 

1997 5390 

PAGE 280 
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15.13 COMPARE NUMERIC <CPN)/OP=46 

For•at 

+----+----+----+---------+---------+ 
I OP I AF ' Bf I A B 

OP = 46 

AF = Length of "A'• field •. A value of •oo" is equal to a 
length of 100 units (digits or characters ·as 
specified by the "A" address controller). AF may be 
indirect or 11ay ;ndicate the A-syllable is a literal. 

Bf = Length of "B" field. A value of •oo" is equal to a 
le.ngth of 100 units <dig i t.s or characters as 
specified by the "B" adoress controller>. BF may be 
indirect. 

A· =· Acidress of the "A" data. field. Address may be 
; ndexed, indirect or extended. Tbe final address 
controller data type 111ay be UN, SN, or UA. 

B = Address of the "B" data field. Address may be 
indexed, indirect or extended. The final address 
controller data type may be UN, SN, or UA. 

Function 

Th~ Co•pare Numeric instruction algebraically co•pares the 
nu•eric portion of the "A" data field in •emory against· 
t•~ nu•eric porti.on of the •e• data fie.ld in •emory. 

The numeric portion of a UA data field consists of the 
l•ast signifjcant digit of each character Ci.e. zone 
di~its are ignored>. 

If the field length~ are uneQual, pad the shorter field 
with leading zeros to equal the length of the longer 
field. The length does not include the ~ign digit of a 
signed numeric <SN> field. 

--Burroughs Prior Written Cons~nt R~Quired For Disclosure Of This Data--
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15.1'3 (Continued> 

Plus zero compares equal to ainus zero. 

UA,; and UN f'ields~ a-re assu•ed to: have a positive sign. 

The values. in ae11ory are unch~nged~ 

Co•parison Flags 

Sect· th~ c·oapari:son Flags. t·o. IU6H i~f the- a1lgebrai c value of 
th~ nu•eric portion of t~e "A" data field is greater than 
that of.the nu•eric portion of the "B• data field, EQUAL 
i-.f the nu•eric portion of both data fields have exactly 
the sa•e bit patterns (including leading zeros>, and LOW 
.ff th• algebratc value of tbe nu•eric portion of the "A 0 

·.data field is" l~ss than that of ttae-· nu11eric portion of the 
.. B" data field. 

There are no field ·overla~ 
instruction •. 

restrict io.ns for this 

--Burroughs Prior Written Consent Required For Ois,losure Of This Data--
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15 •. 13 COMPARE NUMERIC CCPN)/0P=46 <Cont;nued> 

E xa.mples, 

EXA"PLE <1> Compare a Signed Literal Field with an 
Unsigned Field 

OP AF Bf A 

46 AA 05 t20 CSL> 

A FIELD 
B FIELD 

COMPARISON 

B 

B FIELD <UN) 

BEFORE 

C20 
0001.5 

nnn 

AFTER 

unchanged 
unchanged 

HIGH 

EXAMPLE <2> Compare a Nu•eric Literal Field with a 
Signed f ;etd 

OP AF BF A B 

46 A6 02, 000012 (NL>, B FIELD <SN) 

A FIELD 
B FIELD 

COMPARISON 

BEFORE 

000012 
C25 

nnn 

AFTER 

unchanged 
unchanged .. 

LOW. 

--Burroughs Prior Written Consent Required For Disclosure Of This- Data--
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COMPARE NUMERIC CCPN)/CP=46 <Continued) 

·EX'AMPLE <3> Co•pare a~ Numeric Field with an Alpha Field 

OP AF BF A B 

46 o~ 03, A FI.ELD CUN), B FIELD ( UA) 

BEFORE AFTER 
·' 

A FIELD 213• unchanged 
e· FIELD 02C104 unchanged 

COMPARISON nnn LOW 
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15.14 BIT RESET (8RT)/0P=33 

For•at 

+-----+--·----+----+-------~ ----+ 
I OP I AF I BF I A 

OP = 33 

AF =.Length of the •A• data. fi~l'd. May be· indirect. A 
vatue of "00" ts eQual to a length ~f 100 units. A 
literal will cause an Invalid Instruction fault 
(lEX = 21>. See Appendix A - Compatibility Notes 
<A.22) .. 

BF = Eight bit selection •ask. "One• bits in this mask 
select those bit positions to be set to "zero" bits 
v.ithin each eight "bit group of the "A .. data field. 
"A* through "f• may be used to specify undigits in 
th~ mask. The field will not be recognized as 
indirect. 

A = Address of the data field operand. Address may be 
indexed, indirect or extended. The final address 
'ontroller must be UN or UA- If UN for•at is 
specified and the number of digits accessed is even, 
th~ entire eight-bit mask is applied to successive 
grouos of two digits. If the number of digits is 
odd, the operation is t~e same until the last digit 
is accessed. The •ost significant four bits of the 
mask are applied to this digit. If the controller 
specifies SN, cause an· Invalid Instruction fault 
('IEX = 03>-

Function 

The Bit Reset instruction resets bits in a data field in 
aemory CA> in eight-bit groups, according to the bit 
po~itions selected by "onen bits in the field mask (Bf). 

-~Burroughs Prior Written Consent Required for Disclosure Of This Data--
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PAGE 286 

Set the to•parison Flag$ ~o ffIGH if the least · significant 
bit of the result is a "one"; otherwise, set them to 
EQUAL. 

o.verlap 

There are- no overlap res.trictions--

Exa11tples 

EXAMPl.E U) Bit Reset, Alpha Field 

OP AF Bf A 

33· 03: AOr A, FlELD CUA) 

A FIELD 
"ASIC . 
RESULT 

DATA 

F1F2F3 
ACAOAO 
515253 

CO"PARlSON HIGH 

BINARY VALUE 

111100011111001011110011 
101000001010000010100000 
010100010101oc1001010011 

EXAMPLE (2) Bit Reset, Nu•eric Field 

OP AF' BF A 

33 OS 15, A FIELD CUN) 

l>ATA 

A f'.IELO 
JllfASK 
RESULT 

COMPARISON 

43105 
15151 
42004 

EQUAL 

BINARY VALUE 

0100001t000100000101 
00010101000101010001 
01000010000000000100 

--Burroughs Prior Written Consent Required. For Disclosure Of This Data--
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15 .1 s BIT SET (8ST)/OP=34 

Format 

+----+----+----+---------+ 
·t OP I AF 1 BF I A 

OP = 34 

-F =length.of the "A" data field. May be indirect. A 
~alue of •oo• is eQual to a length of 100 units. A 
literal will cause an Invalid Instruction· fault 
CIEX = 21). See Appendix A - Comp~tibility Notes <A. 
26.1> .. 

BF = Eight bit selection mask. ·"One" bits in this mask 
select those bit positions to be set to "one" bits 
within each eight bit group of the "A" data field. 
"A• through "F" may be used to specify undigits in 

-the •ask. The field will not be recognized as 
indirect. 

A = Address of the data field operand. Address may be 
indexed, indirect or extended. The final address 
controller •ust be UN or UA. If UN for•at is 
specified and the number of digits accessed is even, 
the entire eight-bit mask is applied to successive 
groups of two digits. If the nu•ber. of digits is 
odd~ the operation is the same until the last digit 
is accessed. The •ost significant four bits of the 
•ask are applied to this digit. If the controller 
specifi~s SN, cause an Invalid Instruction fault 
<IEX = 03>. 

Func.tiorr 

The Bit Set instruction sets bi.ts in a data field in 
•emory <A>~ in eight-bit groups, according to the bit 
positions selected by "one" bits in the field mask CBF>. 

--Burroughs Prior Written Consent ReQuired for Disclosure Of This Data--
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1 ~.15 BIT SET CBST}/0P=34 <Continued) 

Coapari son Flags 

Set the Comparison Flags to HIGH if the least significant 
bit of the result is a "one"; .otherwise, set the11 to 
EQUAL. 

Overlap 

Th~re are no overlap restrictions~ 

Exa11ples 

A FIELD 
NASK ·. 
RESULT 

EXAMPLE (1) Bit Set, Alpha Field 

OP 

34 

AF BF 
'19t: .... -
03 AO,, 

D:ATA· 

515253 
AOAOAO 
f1' F2F3. 

A 

-· 
A: FIELD fUA> 

BINARY VA LUE 

Ot0100010101001001010011 
1Q1000001010000010100000 
111100Ct1111001011110011 

t~"PARISON HIGH 

EXAMPLE (2) Bit Set, Nu•eric Field 

. A FIELD 
"ASIC 
RESULT 

OP AF BF A 

34 05 F1, A FIELD (UN) 

, - DATA 

94236 
F1F1F 
F5f3F 

. COMPARISON HIGH 

Bl.NARY VALUE 

10010100001000110110 
1111.0001111100011111 
11110101111100111111 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--
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15.16 LOGICAL ANO CAND)/0P=42 

Format 

+-------+-.-..-+-_.._,-+ .... --------------+---~-----·----+--------------+ 
l OP I AF I BF I A B c 
+-.._.._..-+-----+---..... - +- ---- -------+·-..mi ______ ._ ...... +-,__._._,_ ----- - + 

OP = 42 

~F = Length of the "A• field. AF may be indirect or may 
indicate the A-syllable is a literal. A value of 
"00" is equal to a length of 100 units. 

BF = length of the "B" field. BF may be indirect. A value 
of "00" is equal to a length of 100 units. 

A = Address of the "A" source field. Address may be 
indexed, indirect or extended. The final address 

--controller data type may be UN or UA a~d must oe the 
sa•~ as the other address controller data types. 

B = Address of the "B" souree field. Address may be 
indexed, indirect or extended. The final address 
controller data type may be UN or UA and must be the 
same as the other address controller ~ata types. 

C: Address of the result field. A~dress may_ be indexed, 
indirect or extended. The final address controller 
data type may be UN or UA and must be the sa•e as the 
other address controller data types. 

Note: If th~ data types are not all UA or not all UN, 
cause an Invalid Instruction fault <IEX = 03>. See 
Appendix A - Compatibility Notes (A.11.1). 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--
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15 •. 16 LOGICAL A~D (ANO}/OP=42 <Continued> 

Function 

The Lo9ital And instruction stores the logical product 
<AND) of two data fields CA & 8), located in •e•ory, into 
a third memory location <t>. 

The 11 t• .fie:ld. length is equal to the larger of AF or BF. 
If the •1• ~nd •e• ffelds are not of equal length, pad the 
s.taorter by adding. trai.ling· charac.ters/digits of all zero 
bits •. 

Co•parison Flags 

Set the Coaparison flags to HIGH tf the least significant 
bit of the result .is ~ "oneft; other~ise, set the• to 
EQUAL. 

Overlap 

Total .overlap or matching type-address· overlap of any of 
the fields ts allowed. Partial overlap of "A• or "B" with 
•c• other than satching type-address overlap . •ay produce 
inco•patible results. See· Appendix A - Co•patibility Notes 
<A.11.2>. 

--eur~oughs Prior Wri~ten Consent Required For Disclosure Of This Data--
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15.16 lO&ICAL AND (AND)/OP=42 CCont;nued) 

Exaaples 

EXAMPLE (1) AND Two Nu•eri~ Fields 

OP AF BF A B c 

42 02 03, A f_I.ELO (UN),. B FIEl.O CUN l, C FIELD CUN) 

BEFORE AFTER BINARY VALUE 

A FIELD f 6 unchanged 111101100000 
B FIELD 235 unchanged 001000110101 
c FIELD nnn 220 001000100000 

COMPARISON nnn EQUAL 

EXAMPLf (2) ANO Two Alpha fields 

OP AF BF A . B c 

42 02 03, A FIELD (UA), B FIELD ( UA), C FIELD CUA) 

BEFORE AFTER BINARY VALUE 

A FIELD E7E8 unehanged 111001111110100000000000 
B FIELD 040801 unchanged 110101001101100011010001 
c FIELD nnn C4C800 110001001100100000000000 

COMPARISON nnn EQUAL 

•-Burroughs Prior Written Consent ReQuired For Disclosure Of Th;s Data--



+-----.... ------.-.------
BURROUGHS CORPORATION +-~-~----~~--~~-~-------+ 1997 5390 

• 
YSTEff DEVELOPfAENT GROUP 
ASADENA PLANT V SERIES INSTRUCTION SET 

COMPANY CONFIDE•TIAL SYSTEM DESIGN SPECIFICATION. REV. A PAGE 292 ___ ._. __ ~ ______ ,__........... ____ .__, __ ._ ... ~--.-~--------------------.-~419._ ______________ ~_.__ ...... __ 

15.1'7 LOGICAL OR (0RR}/OP=43 

Format 

I OP I AF I BF I A 8 c 1 
+...----.-. .... +------+-----...... +-.._._--... .---+ .... --~-----+-.---.-..-. . .---.-+ 

OP = 43 

AF = Length of the· •A"' field. AF 11tay be indirect or may 
indicate the A-syllable is a literal. A value of 
•oo• is equal to a length ot 100 units. 

BF = Length of the "B" field~ BF •ay be indirect. A value 
of "00"'' is equal to • length of 100 units. 

A = Address of the "A" source field. Address may be 
indexed,, indirect or extended. Tbe final address 

"'.c.ontroller data .. type •ay be UN. or. UA and •ust be the 
sa•~ as the oth~r address con~roller data types. 

B = Address o.f the "B" source Held •. Address •ay be 
indexed, indirect or extended. The final address 
controller data type may be UN or UA and must be the 
same as the other address controller data types. 

C = Address of the result 'field. Address ••Y. be indexed, 
indirect· or extended. The final address controller 
data type may be UN or UA and 11ust be the same as the 
other address co"troller data types. 

Not~: If the data types are not all UA or not all UN, 
cause· an Invalid ·Instruction fault <IEX =, 03>. See 
Appendi• A - Coapatibility.Notes. <A.tt.t>. 

--Burroughs Prior Written Consent ReQuired For Disclosure Of This Data--
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1 s •. 11 LOGICAL OR CORR)/0P=43 <Continued) 

Fune.ti on 

The Logical Or instruction stores the logical sum <OR) of 
two data fields CA & Bl, located in memory, into a third 
•emory location <c>. 

The "t• field length is equal to the larger of AF or Bf. 
If t~e •A• and "B" fields are not of equal length, pad the 
shorter by adding trailing chara,ters/digits of all •zero" 
bits. 

Comparison Flags 

Set the Comparison Flags to HIGH if the least significant 
bit of the result is a "one"; otherwise, set the• to 
EQUAL. 

Overlap 

Total overlap or matching type-address overlap of any of 
the fields is allowed. Partial overlap of "A" or "B" with 
•c" other than matching type-address may produce 
fncoepatible results. See AppendiK A - Compatibility Notes 
(A.11.2>. 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--



+..----~---... ..-.... -..... 
BURRCUGHS CORPORATION 199'7 5 390 

•
YSTEM DEVELOPMENT GROUP 
ASADENA PLANT 

I 
J V SERIES INSTRUCTION SET 
r 

COMPA~Y CCNFIDENTIAL SYSTEM DESI6K SPECIFICATION REV. A PAGE 294 
~- .......... .-. .. .._, _____ ... __ ·~---.--·---------·---------.__, .... _ --_.._, _________________ -. _______ , ___ ,....., __ _ 

15'.t7' LOGICAL OR <ORRtfOP=43 CContlnued) 

Examples 

. EXAMPLE Ct} OR Two Nu•eric Fields 

OP AF BF. A B c 

43 02 03,. A- FIELD CUN), .. B FIELD (UN), c FIELD (UN) 

BEFORE AFTER BINA RY VAt.UE 

A· Fl.ELD-· .81 unchanged 100000010000 
B FIELD 223 unchanged 0010.00100011 
t FIELD nnn A33 101000.noo11 

COMPARISON nnn HIGH 

e. c 

43 03 02, A FIELD (UAl, B FIELD (UA), C fIELD CUA) 

BEFORE AFTER BIN~RY VALUE 

A FIE·LD C1C2C4 unchanged 11000Q011100001011000100 
B FIELD 1F2F3 unchanged 111100101111001100000000 
c. Fl ELD nnn ~3F3'C4 t1t100111111001111000100 

COMPARISON nnn EQUAL 
_ .. ' .. ,: ... 

--Burroughs Prior Written Consent ReQuired for Disclosure Of This Data--
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15.18 LOGICAl NOT <NOTl/OP:44 

Foraat 

+-------+-----+~~ .... +-49--~ .. .- ... .-+------------+---~---... ._.-+ 
I OP I AF I BF I A B l c 

OP = 44 

AF = Leng~h of the "A• field- AF •ay be indirect or may 
indicate the A-syllable is a Literal. A value of 
"00" is eQual to a length of 100 units. 

BF = length of the "B" field. BF may be indirect. A value 
of •QO" is equal to a length of 100 units. 

A = Address of the "A" source field. Address may be 
indexed, indirect or extended. The final address 
cnntrcller data type may be UN or UA and must be the 
same as the other address controller data types. 

B = Address of the "B" source field. Address •ay be 
indexed, indirect or extended. The final address 
controller data type may be UN or UA and •ust be the 
same as the other address controller data types. 

C = Address of the result field. Address aay be indexed, 
. indirect or extended. The final address controller 
data type may be UN or UA and must be the same as the 
other address controller data types. 

Note: If ihe data types are not all UA or not all UN, 
cause an Invalid Instruction fault CIEX = 03>. See 
Appendix A - Compatibility Notes CA.11.1l. 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--
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-1:s .1 s LOGICAL NOT (NOT)/OF=44 <Continued) 

fun-c~ion 

Th~ Logical Not instrtiction stores the •odulo two sum 
CExelusive OR) of two data fields lA & Bl, located in 
•emory, into a third memory location <c>. 

The •c• fie.ld length is equal to the larger of Af or Bf. 
I~f the .. A. and •e• fields are not of equal l.ength, pad the 
shorter by adding trailing- characters/digits of all "one• 
bits. 

C.ompari son Flags 

Set the Co•parfson Flags to set HIGH 
significant bit of the result ·ts a •one•; 
the•· to EQUAL. 

;1 the least 
otherwise, set 

Total overlap or matching type-address. overlap of any of 
the fields is allowed. Partial overlap of "A" or "B" with 
•c• other tha~ matching type-address overlap . ••Y produce 
inco•patible resu.lts. See Appendix A.- Compatibility Notes 
(A.11.2>. 
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15 .18 LOGICAL NOT <NOT)/0P=44 (Continued) 

Ex.a.•ples 

EXAMPLE (1) Exclusive OR of Two Numeric Fields 
Function 

OP AF BF A 8 c 

44 03 03~ A FIELD (UN), B FlElO (UN>, C FIELO (UN) 

A FIELD 
B FIELD 
t FIELD 

COMPARISON 

BEFORE 

f FF 
6A1 
nnn 

nnn 

AFTER 

unchanged 
unchanged 

95E 

EQUAL 

BINARY VALUE 

111111111111 
011010100001 
100101011110 

EXAMPLE <2> Exclusive OR of Two Alpha Fields 

OP AF BF A e c 

44 02 02,. A FIELD CUA),. B FIELD ( UA), C f IELD CUA> 

BEFORE AFTER BINARY VALUE 

A FIELD 5050 unchanged 0101000001010000 
a FIELD C7D7 unc.hanged 1100011111010111 ,, 

FIELD n·nnn 9787 1001011110000111 

COMPARISON nnn HIGH 

--Burroughs Prior Written Consent ReQuired For Disclosure Of This Data--
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t6 INPUT/OUTPUT 

. 16 • .1 INITIATE I/O (110)/0P=9~ 

For•at 

I OP I AF I e F I A 
+---+--+----+--------+ 
OP· ::. 94 

AF= AF. aay be specified as indirect or as a valid literal 
if the I/O d~scriptor does not require a length of 
~reater than six digits. The length specified by AF 
is unused •. 

SF = Channel number. BF may be indirect. 

~=-Address o~ I/O des~riptor. Address •ay be indexed,. 
in,tret~ or extended~ The fin~l ~ddress controller is 
ignored. The address must be modulo .two. 

function 

The Initiate I/O instruction causes the I/O Sub-system to 
re.ce i· v e · an l / O Des c r i pt o r a t a • e 11 or y lo c • t i on < A> and 
route it to the appropriate I/O ehannel. See Appendix 
A - Co•patibility Notes (A.24>~ If the I/O channel is 
busy, set the Comparison Flags to HIGH and ter•inate the 
instru~tion ~ith no further action. Otherwise, set the 
Coapari~on Flags to EQUAL. 

The foraat of the I/O descriptor is as follows: 

.INFORMATION 

Opcode Syllable 
A· Address 
B Address 
C Field 
Meaory Area Status Nu•ber 

DIGITS 

00-05 
06-15 
16-25 
26-33 
34-39 

This instruction may only be executed in Privileged Mode. 

--Burroughs Prior Written Consent ReQuired For Disclosure Of This Data--
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16.2 READ AD~RESS CRA0)/0P=92 

Format 

+---+----+----+------+ 
J OP l AF I Bf f A 

OP = 92 

AF = Operation variant. AF may b~ indirect, but a literal 
flag will cause an Invalid Instruction fault 
lI£X = 2fl. The f~llowing variants aay be specified 
after any indirect field length ha~ been resolved. 

\IA RIA NT 

0.9 

03 

02 

Ot 

00 

OPERATION 

Store the 10 UN contents of memory 
specified by the "A" address into 
both the begin and the end address 
nf the channel sp~cified by BF. 
Store up to 4 words <t6 digits> of 
the extended RID for the channel 
specified b¥ BF in memory at the 
location specified by the "A" 
address. These words will be left
justified in a sixteen digit data 
field. 
Store the first two words of the 
extended R/D for the channel 
specified by BF in •e•ory at the 
location s~ecified by the "A" 
address. 
Store· the current end address of 
the channel specified by BF in 
•e•ory as a 10 UN field at the 
location specified by the "A" 
address. 
Store the current begin address of 
the channel specified by Bf in 

·memory as a 10 UN field at the 
location specified by the "A" 
address. 

The use of all other AF values is reserved and will 
cause an Invalid Instruction fault <IEX = 25>. 
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aF = Channel nu•ber. BF can be indirect. BF can specify 
any; oct·al. value fro• "00" to "77" r: or the non octal 
value •ogw·~ Use of other channel. nu•bers w; l l cause 
an Invalid Instruction fault <IEX = 26>. 

A - Address of the me•ory operand. The address may be 
fndexed, indirect or extended. The final address 
controller is, ignored- The address,. must be modulo two 
or cause an Address. Error fau~t CAEX ~ 03>. 

Wken af equals a legal octal channel nu•ber fro• •oo" to 
•11•, the Read Address instr.uction causes t.he processor to 
r-ead- the speci.fied data froa. an IJO channel address •eaory 
and ·store the valu~ in a •e•ory location <A> or write the 
va;lue fro• a. •emo.ry location <A> into both the begin and 

. end.--:- addresses o.f the a.ssoc.i.ated channel. ·See Appendix 
· •' - Co•pat'ibi:li ty Notes <A·.24);., _ 

_ E'xa•fne· the spec;fied 1/0 .channel to deter•ine if it is 
busy vith another I/O function. If it is available, the 
RlD function ~ill be perfor•ed and the Comparison Flags 
set. t~ E~UAL. If the I/O channel is unavailable, the RAD 
fu~ction wflt not be performed and the Co•~arison Flags 
vitl be set. to HIGH. 

A RAD to Channel 8 is treated as a no-op. 

T~ia instruct.ion aay only be exec~ted in ·Privileged Mode. 

' .•' .. ,-
,,~-- .- ......... '_..,, •• ~ ... 1.0,,'. (• '-.. :--..-"':...,.: 
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16.3 SCAN RESULT DESCRIPTOR <SRD)/0P=91 

for•at 

+--:--+-----+ 
f OP I AFBF· 
+---+----+ 

OP = 91 

AFBF = Lo~ order four digits of an absolute address in 
•eaory .. The higlt order three digi.ts are assumed to 
be zero. Indirect Field Lengths May be specified. 

Function 

It the resolved "AFBF" is equal to zero, set the 
Comparison Flags to EQUAL, and ter•inate the instruction 
without changing index register one <IX1>. 

If the resolved "AFBF" is non-zero, then the address 
formed fro• the •AfBF" is assu•eo to point to a sixteen 
htt. result descriptor area. Exaeine the first bit of this 
area. 

1- If it is equal to zero Cno result descriptor present>, 
exaaine the four digits <L;nk address> immediately 
following the descriptor area. 

A. If they are eaual to "0000", set the Co•parison 
Flags to EQUAL and terminate the instruction <no 
descriptor found>. 

B- If they are not eQual ·to zero, they replace 
ortgtnal · address value and the operation 
repeated. The link aadresses are a~sumed to 
absolute addresses. 

the 
is 
be 

2. If it is equal to one <result descriptor present>, 
store a sign and Base Indicant character of "C7" and 
six digits of the absolute address of the descriptor 
area into index register one CIX1>. 
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Exandne the next· bit. s·et the Comparison Flags to HIGH if 
it i .. s: a. zero;. otherw.1se, set the1t to L.OW and ter•i nate the 
instruction •. 

Und:igits. in the resolved AFBf or in the link a·ddresses 
vill cause an Address error fault <AEX : 42). See 
Appendix A - Compatibility Notes <A.23> 

T~ta instruction- ••Y only be executed in Privileged Mode. 

Coaparison Flag·s 

See func.tional description for det.a.i ls. 

tbare a~e no overlap cases for this instruction. 
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16 •. 4 CONVERT I/0 CC10)/0P=85 

Foraat 

I OP I AF I BF I A B . , 
+~---+-~-+-.__ ..... _._ ... _________ +_.._------+ 

OP = 85 

AF= Unused and reserved. May be specified as an indirect 
field length. A literal flag will cause an Invalid 
Instruction fault <IEX = 21>. 

BF= Unused & reserved,. but may be specified as an 
;ndi.rect field length. 

A= Address of the initial descriptor. 
indexed indirect or extended. 
controller must specify UN or 
Instruction fault CIEX = 03>. 

Address may be 
The final address 
cause an Invalid 

B = Address of the resultant descriptor. Address may be 
Indexed indirect or ~xtended. The final address 
controller must specify UN or cause an Invalid 
Instruction fault <IEX = 03>. 

The format of the initial descriptor is as follows: 

INFORMATION 

Opcode Syllable 
Environment Nu•ber 
Memory Area Nu•ber 
"A• Address (Convert> 

."e• Address <convert) 
•c• Field 

DIGITS 

00-05 
06-11 
12-13· 
14-19 
20-25 
26-33 

Note - The lowest memory address = 00 
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1~6.4 CONVERT I/O <CIO)/OP=85 (Co"tinued> 

The format of the resultant descriptor is as follows: 

Funct.ion 

IN f O. RM AT I 0 N 

Opcode Sylla.ble 
A Address 
B Address 
C Field. 
Meaory Area Status Number 

DIGITS 

oo-os 
06-15 
16-25 
26-33 
34-39 

Thi.s. .. ins.truction con"erts the relative addresses . in the 
tni~ial descriptor to absolute addresses in the resultant 
des~criptor, verifies that an I/O can be initiated to the 
specified me•ory area, and incre11ents the "Number of I/O's 
fn Process" field for that semory area in the Me•ory Area 
Status Table •. 

Th·e:o ini,·t:tal descript'o·r <A> is read froa· memory. If the I/O 
descriptor •A• and •e• addresses are not •od 2 or contain 
und;gits, or if the "A" address is no,t 'less than the "B• 
address, cause an Address Error fault <AEX = 01> and 
ter••nate the instruction with no further action. 

Locate and resolve the Memory Area Table <MAT> entry 
potnted to by the Environ•ent Number and Memory Area 
Nuaber in the .inittal descriptor <A>. If the resolved MAT 
entry is a Memory Area Fault Entry, then cause a Hard 
M~•ory Area Fault and ter•inate the instruction. 
Otherwise, if_ the res~l"ed MAT entry is not an Original 
Entry,, then cause· an Address Error Fault - <AEX = 04> and 
t·e.r•i nate the instruction. Add the base value in the 
resolved MAT entr,y to the initial de·scriptor "A" and .. B" 
addresses and store the• in the resultant descriptor uA• 
and •e• addresses. If the addresses are greater than the 
associated li•it value, ~ause a~ Address Error fault 

_(AEX = 24> and terminate the instruction with no further 
a.c·tion., 
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Move the initial descriptor Opcode Syllable and "C" field 
to th~ resultant descriptor. ~ove the Memory Area Status 
Table <MAST) Number fro• the resolved MAT entry to the 
resultant descriptor. Then use the MAST number as an array 
subscript into the Memory Area Status Table to locate the 
MAST entry associated with this ~emory area. Exaeine the 
Status digit of this Memory Area st·atus Table entry. If 
the Inhibited 1/0 Memory Area fl~g is set, set the 
to•parison Flags to LOW and ter•inate the instruction with 
no further action. 

If the Inhibited I/O Me•ory Area flag is reset, increment 
the •Number of I/O's in Process" field in the Memory Area 
Status Table entry. If the result overflows the field, 
cause an Invalid Instruction fault <IEX = 05) and 
terminat~ the instruction with no further action. If no 
.overflow~ store the incre•en~ed nu•ber back in the field 
and set the comparison flags to EQUAL. 

This instruetion may only be execut~d in Pri~ileged Mode. 
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t6.5 ti~ COMPLETE CIOC}/0P=98 

Foraat 

+~-...+----._.·-+-----.... +------------+~-------------+ 
f, OP I AF I BF I A . B 

OP = 98 

AF.= ~ length of six <6> must be specifiec directly or as 
an, indirect. field l.ength or a literal. 

BF - Channel number. BF •ay have an indirect field 
lengt.h. BF can speci'fy a.ny octal value from "00" to 
•77• or the non-octal value "08". Use of any other 
channel nuabers will cause an Invalid Instruction 
fault <IEX, : 26). 

A = Address of tha six digit Me•ory Area Status Table 
Nu•ber. Address aay be indexed, i ndi rett or 
ext:ended •. · Tlt·e final address controller must specify 

· u• or cause an Invalid Instruc~ion fault <IEX = 03>. 

B = Address of th~ eight digit resultant field. Address 

- .. 

•:ay be indexed indirect or extended. The final 
address controller aust spec;fy UN or cause an 
Invalid Instruction fault <IEX = 03>. 
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The 1/0 Complete instruction stores the unsigned 
difference between the I/O buffer begin and end address 
registers for the specified channel <BF) in memory <B>. 
<The begin address will have been incremented during the 
1/0 operation to show the number of bytes transferred.> 
This instruction examines the specified Memory Area Status 
Table entry (A), d~crem~nts the "I/Os tn Process" field 
an' set~ the comparison flags accordingly. 

1. If the I/O Channel is busy, set the Co•parison Flags 
to HIGH and terminate the instruction with no further 
action. 

If the I/O Channel is not busy, continue as follows. 
If the specif;ed channel number is the octal value 00 
to 77, using the specified channel number, store the 

- difference between the end address and the begin 
address ·at the specified 11emor) location (8) If the 
s~ecified channel number is the non-octal value 08, 
store zero at the specified memory location <e>. 

2. Use the Memory Area Status Table Number <A> as an 
array subscript into the Memory Area Status Table to 
locate the specifiea entry <See Section 5.6>. If the 
Me•ory Area Status Table Number <A> is invalid 
<undigits), cause an Address Error fault <AEX = 34> 
and terminate the instruction with no further action. 

3. Examine the "Nueber of I/O's in Process" field 
loca~ed in the Memory Area Status Table en~ry. If it 
is eaual to zero, cause an Invalid Instruction fault 
<IEX = 05> and tereinate the instruction with no 
further action. Otherwise, decrement the value of 
this field by one and store the result in the "Number 
of I/O's. in Process• field of the. specified MAST 
entry. 
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4~ If the value of the "Nu•ber of I/O's in Process" 
field is no111. eaual. t.o zero,. examine- the St at us d.i git 
of· the Memory Area Stat.us Table entry·. If the 

. Inhibited f/O Me•ory Area flag is set, set the 
Coaparison Flag~ to LOW and ter•inate the 
instruction. 

If the · tnh ib.i ted I/O Memory A .rea flag is reset or if 
th~ value of the "Nu•ber of 11o~s in Process" field 
is: not eQ·ual to zero, set the c·oaparison Flags to 
EQUAL and, ter•inate the in st ruction .. 

This instruction •ay only be executed in· Privileged Mode. 
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17 BINARY/IECI~AL CONVERSION 

17.1 DECIMAL TO BINARY {028)/CP=&8 

Format 

+·~--.-+~----+----+----~-------+----------+ 
,, 0 p I A F I 8. F I. A B 

OP = 88 

AF = Length of the source data field. Value 11a1 be 
indi. rect or a literal. A length of of "00 .. is equal 
to a length of 1 oo. 

BF = Length of the destination data field in units 
consisting of four binary bits each. Value may be 
indirect. A value of "00" is equal to a length of 100 
units. 

A = AddTess of the deci•al source data field. Address •ay 
be indirect, indexed or exte"ded. The final address 
controller may be UN or UA. When the final 
controller is UA, the zone digits will be ignored. 
The final address controller must specify UN or UA or 
cause an Invalid Instruction fault CIEX = 03>. 
Undigits in this field ~ill cause an Invalid 
Arithmetic Data fault. 

B = Address of the binary destination data field. Address 
•ay be indirect, indexed or extended. The final 
address controller •ust specify UN or cause an 
Invalfd Instruction fault CIEX = 03>. 
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The d~ctmal to binary instruction ~ill read a decimal data 
field fro• a me•ory location CA>, convert the entire value 
to a binary representation and store the binary value in a 
second •emory location. <B>. 

If the converted data length is less than the 
data field <Bf l, store the converted 
Sustified~ with leading ~eros. 

des ti nat·ion 
data .. Right 

If the converted value exceeds the length of the 
de~tination data fi.eld <BF>, set th~ Overflow and 
terminate the instruction without storing the result• 

Com pa ri son Flags 

.Set the Co•parison Flags to EQUAL if the source data field 
i~s, equal to zero, otile:rwise, set them to "HIGH". 

Overlap 

This instruction has 

EXA~PLE: (1) Oeci•al 

OP AF 

88 03 

A FIELD 
B FIELD 

Bf 

02 

COMPARISON 
OVERFLOW 

no overlap restrictions. 

to Bi nary 

A e 
-------.-.---~-- ---------------\.. 

A FIELD (UN) B FIELD, 

BEFORE 

174 
nn 

nn 
nn 

lUN) 

AFTER 

unchanged 
AE 

HIGH 
unchanged 
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17.1 DECIMAL TO EINARY (D2Bl/OP=88 (Continued) 

EXAMPLE~ <Z> Decimal to Binary - Overflo~ Condition 

OP AF BF A B 

88 03 02 A FIELD (UN) 8 FIELD CUN) 

A FIELD 
B FIELD 

COPPARISON 
OVERFLOW 

BEFORE 

374 
n.n 

nnn 
nnn 

AFTER 

unchanged 
unchanged 

HIGH 
ON 

EXA~PLE: <3> Decimal to Binary - "ixed Controllers 

OP AF BF A B 

88 03 03 A FIELD (UA) B FIELD (UN) 

A FIELD 
B FIELD 

COMPARISON 
OVERFLOW 

BEFORE 

F1 F7F4 
rinn 

nnn 
nnn 

AFTER. 

unchanged 
OAE 

HIGH 
unchanged 
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17.2 BINARY TO DECIMAL (82Dl/OP=89 

Format 

I 0 p •. A F l B F I 8 
.._..-.... -+-----+-,,...----+.--~ --~--+--~--------+ 

OP = 89 

~F.= Length of the source data field in units of four 
binary . bits e·a.ch. Value may be· indirect or a. 
l~teral. A value of "00" is eQual to a length of 100 
units. 

Sf = Length of the destination data field. Value may be 
indirect. A value of "00" i.s eQual to a length of 
100 .. 

A = Address of the binary source data field. Address •ay 
be indirect, indexed or .ext.ended •. The final address 
controller 11ust specify . UN or cause an InvaUd 
Ins.t r-uct·i:on fault < IEX = 031. 

B : Address of the deci•al destination data field. 
Address may be indirect, indexed or extended. The 
final address controller may be UN or UA. When the 
final ·controller is UA, f zones will be inserte~. 
The final address controller aust specify UN or UA or 
cause an Invalid Instruction fault <IEX = 03>. 

Function 

The bina.ry to deci•al instruction will read a binary data 
fie ld f r o• a nte mo r y- lo cat ion <A > , convert t he en t i re· v a l u e 
to a decimal representation. and store the decimal value in 
a aecond memory location CB>. 

If th~ converted data length is less than the 
data field <BF>, store the converted 
Justified" with leading zeros. 

destination 
data "Right 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--



+--------------
1 

BURRCUGHS CORPORATION 
SYSTE~ DEVELOP~ENT GROUP 
PASADENA PLANT 

I. I +-----------------------7-+ 1997 5390 
I 
I V SERIES INSTRUCTION SET 
I 

COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATlON REV. A PAGE 313 

17.2 BINARY TO DECIMAL (82D)/0P=89· <Continued) 

If the converted value exceeds tbe length of the 
destination data field <BF>, set the Overflow Flag and 
ter•inate the instruction without storing the result. 

Co•parison Flag·s 

Set the Comparison Flags to EQUAL if the source data field 
is equal to zero, otherwise, set the• to "HIGH". 

Overlap 

This instruction has no overlap restrictions. 

EXA~PLE: <1>· Binary to Oecisal 

OP AF BF A e 

89 02 0~ A FIELD (UN) B FIELD (UN) 

A FIELD 
8 FIELD 

COMPARISON 
OVERFLOW 

BEFORE 

AE 
nnn 

nnn 
nnn 

AFTER 

unchanged 
174 

HIGH 
unchanged 
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EXAMPLE~ <~> Binar~ to Decimal - Overflo~ Condition 

A B 

88 02 02 A FIELD (UN) B FIELD (UN) 

E•a1Pple: 

A, FIELD' 
8: FlELD1 

OVERFLOW 
COMPARISON 

(3) Binary 

OP AF BF -
88· ·t'z· 01' 

A FIELD 
B FIELD 

COMPARISON 
OV-ERFLOW 

to 

A 

BEFORE 

.AE 
nn 

nnn 
nnn-

Decimal -
A 

Zero 

AFTER 

unchanged 
unchanged· 

ON 
HIGH 

Source. Data 

e 
_..._._,_,.._..__ .. .- ,-.._._ 

FIELD <UN.) a· FIELD' (UN). 

BEFOR.e AFTER 

000000000000 un,hanged 
n 0 

nnn E~UAL 
nnn unchanged 

Exaaple~ C4} Binary to Deci•al - Mixed Controllers 

OP AF BF A B 
,....._,,,. -- -. . - ....._, ... -..- -------·--·-------

89 03 03 A FIELD (UN) B FIELD CUA) 

BEFORE AFTER· 

A FIELD OAE unc.hanged 
B FIELD nnn F1F7f4 

COMPARISON nnn HIGH 
OVERFLOW nnn unchanged 
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These instruetions concern the operation of the 
tiae-of-day timer. The time-of-day timer is a twenty 
digit counter that counts up at a one microsecond rate. 
See Appendix A - Compatibiljty Notes <A.36>. 

The time-of-day timer has the following format: 

INFO-RMATION 

y·ear 
Month 
Day 
Re.served 
Microseconds 

DIGITS 

00 - 03 
04 - 05 
06 - 07 
08 
09 - 19 

Note - The lowest memory address = 00 

The ti•e-of-day ti•er is set <OP = 97> once as a 
privileged instruction. It may be read COP = 95) by any 
user that requires the time-of-day. 

At midnight~ softvare ~ill initialize ~he day, •onth, 
year, and Microseconds via the STT instruction. 
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18.1' READ TIME of DAY <ROT)/OP=95 

+·---+--·+----+------·+ 
I OP I AF l BF 1 

OP = 95 

AF· = Unused & reserved, but 11ay be specified as an 
indirect field length. A literal tlag will cause an 
Invalid Instruction fault (IEX -· 21). 

Bf: = Unused & res.erved, but 11ay be specified as an 
indirect field length. 

A = Addres$ of the •eaory location vhere the twenty digit 
tia~r value is to be stored. Address aay be indexed, 
indirect or extended. The final address controller 

- aus.t equa.l UM o.r cause an Invalid I.nstruction fault 
'rex. = 03> •. 

The Read Ti•e of ~ay instruction ~ill store the twenty 
digit ti•e-ot~day timer at the •emory location specified 
by the ~A· address. 

See Ap~endix A - Compatibility Notes CA.24>. 

c·omparison Flags. 

Overlap 

There:are no overlap cas~s in this instruction. 
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18.2 SET TIME of DAY CSTT)/Qp:97 

Format 

+---+----+---+--------·+ 
JOP IAf I Bf I· A. 
+-------+ .... ~-+-.._.._.-+ .. -----......... -- + 

OP = 97 

AF = Unused & reserved, bu~ •ay be specified as an 
indirect fteld length. A literal flag will cause an 
Invalid Instruction fault <IEX = 21). 

Bf = Unused & reserved, but may be specified as an 
indirect field length. 

A = Address of the mem~ry location where the twenty digit 
timer value is stored. Address •ay be indexed, 
indirect or extended. The final address controller 
•ust eQual UN or cause an Invalid Instruction fault 
CIEX = 03). 

Function 

The Set Time 
ti•er with 
•A". If the 
Ins.true ti on 
instruction. 

of Day instruction will load the time of day 
the twenty digit value located in memory at 
value is invalid <undigits>, cau~e an Invalid 

fault (IXE = 07) and terainate the 

Thfs ins~ruction may only be executed in Privileged Mode. 

See Appendix A - Compatibility Notes (A.24). 

Comparison Flags 

Not changed. 

Overlap 

There are no overlap cases in this instruction. 
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The Neasurement register is an eight digit register ~ith 
o.utpu.ts that are made available as externat ·outputs of the 
protes~or so that they aay be aonitor~d by variotis 

. hardware 11ordtoring d.ev;ces •. 

The format of the Measurement register is: 

lNFORllllATION 

Us:e·r. · 
Na•e 

DIG.I.TS 

oa-os 
06-07 

Note- - The low.est 11e11or.Y address. = 00 

The, "OPOK s·ignal, available externally,. wHl be held to 
•·zero• at any time that the Measurement register is being 
changed and held to a "one" at all other ti•es. 
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1S.1 MEASUREMENT OP <MOP)/OP=87 

For•at 

+-------+------+-----+-._..... __ ._..__, ____ +_....-.__._._._. 

I OP I AF I BF I A B I 

OP = 87 

AF = A length of six ( 6) must be specified directly or as 
an indirect field length or a t. i tera l. 

Bf = A length of s;x (6) must be specified directly or as 
an i nd.i r ect fiet.d length. 

A = Address of the Setting field. Address may be indexed 
indirect or extended. The final address controller 
controller must equal UN or cause an Invalid 
Instruction fault <IEX = 03). 

B : Address of th~ Mask field. Address may be indexed 
indirect or extended. T~e final address controller 
controller must eQual UN or cause · an Invalid 
Instruction fault <IEX = 03). 
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19.1 MEASURE~ENT OP (MOP)/OP=87 (Conti·nued) 

Function 

The M·easure•e'1t ins.truct.ion ;s used to load the User 
portion of the Measure•ent register. The Measure•ent 
register is an eight digit register ~ith outputs that are 
•ade . ava; lab le as external outputs of the processor so 
that they may be monitored by various hardwar~ monitoring 
dev-ices •. 

'fhe- si;x. d.igit "ask fi.eld. vill be read fro• a •e•ory 
location <e> and used to deter•ine which bits f n the 
Measurement register are capable of being changed by the 
Setting field which is al~o located in •e•ory (A). 

Ea~h bit ·in the Mask field that is equal to a •one" will 
p•rait the corresponding bit in the Measurement register 
·user field to assume the state of the corresponding bit in 
the Setting Field fA.). 

Each bit' in the fllask field t:hat is equal to a •zero" 
prevent· . changes to the corresponding bi-t in 
Re~sure~ent register User field. 

will 
the 

The MOPOK signal, available externally, will be held to 
•zero• at a~y time that the Measurement register is being 
changed a"d held to a "one" at all ot~er ti•es. 

Th~ Measurement register is changed by the Virtual Branch 
Reinstate <OP = 93), Branch Co••unicate <OP = 30>, Hyper 
Call <OP= 62), and Return <op·= 63>· instructions. It is 
alsa changed by the Interrupt and Hardware Call 
p:rocedu.re.s. 
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These instructions facilitate the imple•entation of the 
v-series operating system. 

20-1 ALTE~ TABLE ENTRY CATE)/OP=86 

Format 

I OF I AF I BF I A 8 
+--~~+~-...-.+-~~-+--~-----~+--------~+ 

OP = 86 

AF = Unused & reserved, but aay be specified as an 
indirect field length. A literal flag will cause an 
Invalid Instruction fault <IEX = 21>. 

BF= Variant, may be specified as an indirect field 
length .• 

BF = 00 marks tbe selected Memory Area Table entry as 
Unused. 

Bf = 01 performs a copy of a Memory Area Table en't ry. 

BF -· 02 alters the task's Environment Table entry. 

Bf = 03 alters the task's Memory Area Table entry. 

BF = 04 signals the processor that a Memory Area 
Table entry was modified by a non-ATE instruction. 

The use of all other BF values is reserved and will 
cause an Invalid Instruction fault CIEX = 26>. 

A = Address of the source operand. Address •ay be 
indexed, indirect or extended. The final address 
controller must equal UN or cause an Invalid 
Instruction fault <IEX = 03>. 
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2C~1 ALTER TABLE ENTRY (ATE)/OP=86 <Continued) 

When BF = 00 or BF = 04# this operand is unused. 
How,ev:er#> th is,. address 11us,t still have v.alid address 
syllable attrtbutes. 

B - Address of the destination operand. Address 111ay be 
indexed, indirect or extended. The final address 
controller must equal UN or cause an Invalid 
lnstru~tion fault CIEX = 03>. 

Vhen BF = 04~ this operand is unused. However, this 
Mtdress ntus-t s.till ha¥e va.lid address syllable 
attributes. 
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2C.1 ALTER TABLE ENTRY (ATE)/OP=86 (Continued) 

Function 

Bf = 00 WRITE UNUSED MEMORY AREA TABLE ENTRY 

The Write Unused Memory Area Table entry variant is used 
to store an Unused Entry in the Memory Area Table entry 
specified by the Environment Number and the Ne•ory Area 
Number found in th~ destination o~erand <B>. 

The eight digit destination operand contain~ the following 
i"formation which is necessary to locate the desired 
Memory Area Table Entry. 

INFORMATION 

Environment Number 
Meeory Area Number 

DIGITS 

00-05 
06-07 

Note - The lowest me•ory address = 00 

tf the Destination W~ite Enable bit in the Environment 
Table entry associatea ~ith the destination operand is 
set, the destination entry is located using the 
Environaent Number and the Meeory Area Number found in the 
destination operand Ce>. Otherwise, cause an Invalid 
Instruction fault (IEX = 36) and ter•inate the instruction 
with no further action. 

If the Type digit of the destination entry is an Original 
Entry or a Memory Area fault Entry, cause an Invalid 
Instruction fault CIEX = 35) and terminate the instruction 
with no further action. Otherwise, write an Unused Entry 
in th~ specified destination. 

Reload the current Memory Area Table using the Active 
Environment Number. 
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The· Copy Memory Area. Table' entry variant is used to 
generat~ a copy of the source "e•ory Area Table entry 
soeci .. ffed, by the Environ11ent Number and the· Memory Area 
Number found in the source operand <A> and store the copy 
in the destination entry location specified by the 
Env.iro,,11ent Number and the Memory Are.a Nu11ber found in the 
des ti nation ope rand < B >. 

Each eight digtt operand contains the 
infor•ation which is necessary to locate 
Re•ory Area Table Entry. 

INFORMATION 

Environ•ent Nu•ber 
Me•ory Area Number 

DIGITS 

oo-os 
06-07 

Note - The lokest •e•ory adoress = 00 
' . 

follow.ing 
the desired 

The following operations are perforsed by this variant: 

1. Resolve the destination Memory Area Table entry 
specified by the Environaent Nu•ber and the Memory 
Area Number contained i~ the destination operand <B>. 
If the Type digit of the resolved destination entry 
is an Original entry or a Me•ory Area fault entry, 
~ause an Inv•lid Instruction fault <IEX = 35> and 
ter•inate the instruction ~ith no further action. 

2- Reso~ve the source MAT entry specified by the 
Env.i rontient Nu•ber and the Memory Area Number found 
in.the source operand CA>. If either the Source Copy 
Enable bit in_ the .Environ•ent Table entry associated 
witll the source operand· or the Destination Write 
Enable bit in the·Environ•~nt Table entry associated 
with the destination operand is not set, cause an 
Invalid Instruction fault <IEX = 36> and ter•inate 
the· instruction with no further action. 
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3. If the resolved sourced MAT entry belongs to the 
current task, then store a "t" Copy descriptor which 
points to that resolved source MAT entry. 

If the resolved source MAT entry belongs to another 
task, then store an "E" Copy descriptor entry, which 
points to that resolved source MAT entry. 

4. Reload the current Memory Area Table using the Active 
Environ•ent Number. 
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The Alter T'ask''s Envi'.ronment Table Entry variant is used 
to al~er an existing Environment Tabl~ entry, specified by 
the destination o~erand CB), ~o be a copy of <identical 
to) the Environment Table entry specified by the source 
operand <A>. 

The source operand (Al for•at 

INFORMATION 

Environment Nu•ber 
Task Number 

is: 

Q .. ffSET 

00 05 
06 - 09 

·1he destination operand tB> for•at is: 

INFORMATION OFFSET 

Env.i ron•ent Number 00 - 05 

The destt"atfon Environment Nu•ber aust be a decimal 
non-zero value. The source Environment Nu•ber must be a 
valid MCP or USER Environment Nu•ber. The source Task 
Nueb~r •ust be a decimal value. 

The following operations are performed by this variant: 

1. loca~e the source Reinstate List entry by using the 
Task number, contained within the source operand <Al, 
as an array subscript into the Reinstate List. 

2. Locate the source En~tron•ent Table by using the 
Environeent Table address contained within the source 
Rei'nstate Li.st entry.. Use the Envi ron•ent Number 
contained within the·source operand <A> as an array 
subscript into t~is Environ•ent Table. If the source 
Environ•ent Number is greater t~an the Number of 
Entries in Environ•ent Table field, contained within 
the source task's Reinstate List Entry, cause an 
Address Error fault (AEX = 57> and ter•inate the 
instruction with no further action. 
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20.1 ALTER TABLE ENTRY <ATEl/OP=86 (Continued) 

3. Locate the destination entry using the Environment 
Number containea in the destination operand <Bl as an 
array. subscript irito the appropriate Environment 
Table. If the first digit of the Environment Number 
is eaual to "0 - 9•, this six digit nu•ber represents 
an array subscript into the current User Environment 
Table of 000000 to 999999. If the Environment Number 
is equal to or greater than the value nf the Number 
of Entries in the USER Environ•ent Table field 

·<-located in· th·e Reinstate List Entry for this Task)~ 
cause an Address Error fault CAEX = 57> and terminate 
the instruction with no furtber action. 

If t~e first digit of the Environment Table is not I 
•o-91t, cause Address Error <AEX = 52> and terminate 
the instruction with no further action. -

4. Copy the contents of the source Environment Table 
entry to the destination Environment Table entry. 

5. Reload tbe current Me•ory Area.Table using th~ Active 
Enviro"ment Number. 

For proper operation of this variant the following points 
•ust be followed. However, these points are not enforced 
by the hardware. 

1. The destination EN •ust never be equal to the 
currently active EN. 

2. The source MAT (pointed to by 
pair> can never contain copy 
these copy descriptors will not 
Any pointers that may be affected 
must be recalculated. 

the EN/Task number 
descriptors because 
resolve correctly. 
by this instruction 
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aF: 03 COPY ALTERNATE TASK'S MEMORY AREA TABLE ENTRY 

Th·,e C-opy Alternate Task-•s flle11ory Area Table entry vad ant 
is us.ed, to generate a copy of the source Me•ory Area Table 
ent:r.y, specified by the source operand <A> and store the 
copy in· the current task•s destination operand <B>. The 
for•at of the source and destination operands are defined 
below.. 

Ti~ source operands (Al foraat is as follows: 

Infor•ation 

Environ•ent Nu•ber 
~emery Ar~a Nuaber 
r·ask Nu•be r 

Th~ destination ~oerands <e> format 
identical to Bf = 01 variant of 
dest.inati on ope rands>: 

Offset 

00 - 05 
06 07 
08 11 

is <The for•at is 
the ATE source and 

lnfor•ation ·Offset 

Environment Number 
~emory Area Nu•ber 

00 - 05 
06 - 07 

T~e followin~ o~erations are perfor•ed by this variant: 

i~ Locate and resolve the destination MAT entry using 
the Environ•ent Number and the Me•ory Area Number 
contained in the destination operand <B>. 

ce. If th·e type digit of t'he destination entry is an 
Original Entry or a Me•ory Area Fault Entry, caus~ an 

... Invalid Instruct ion fault < IEX = · 35> .and ter•inate 
the instruction with no further action. 
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20.1 ALTER TABLE ENTRY <ATE)/OP=86 (Continued) 

3. locate and resolve the source MAT entry 
Ta~k Mumber, Environment Nuaber, and 
Number contained in source operand <A>. 

using the 
Memory Area 

4. If either the Source Copy Enable bit in the 
Environment Table entry associated with the resolved 
source entry OR the Destination Write Enable bit in 
the Environment Table entry associated with the 
destination operand are NOT SET, cause an Invalid 
Instruction fault <IEX = 36) and terminate the 
instruction with no further action •. 

5. Store an "E" Copy Type Entry, containing the absolute 
address of the resolved source ent~y CA>, into the 
dest;nation entry <e>. 

6. Use the- Active Environment 
curr~nt Memory Area Table 
Active Environment Number. 

Number to 
from memory 

reload the 
using the 

BF = Q4 NOTIFICATION Of MAT MODIFICATION BY NON-ATE INSTRUCTION 

This variant performs ~o significant operation other than 
to notify the processor that a Memory Area Table Entry was 
changed by an instruction other than an ATE ;nstruction. 

It is necessary for those processors which cache Me•ory 
Area Base/limit pairs to always be no~ified by some sort 
of ATE instruction when a MAT entry is modified. 

This instruction may only be executed in Privileged Mode. 
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20~2 LOA~ INDEX- REGISTERS (LIX)/0P=67 

Format· 

+--+----+--+-------+ 
t OP f AF I Bf J A 

OP = 67 

A-F = Unused. AF •ay be indi-rect but a literal. flag will 
-~aus~ an Invalid Instruction fault CIEC = 21>. 

BF= Load Variant and may be specified as an indirect 
tiald length. The variants are spe~ified after any 
Indtrect Field length has be•n resolved.-

The: least significant ciigi t of the BF field specifies 
the insert of a Base Indicant value into the result 
as follows: 

'U:IUANT BFL 
~-----... 
Base Indicant Value 17 7 
Base Indicant Value #6 6 
Base Indicant Value #5 5 
Base Indicant Value #4 4 
Base Indicant Value #3 3 
Base Indicant Value #2 2 
Base Indicant Value #1 1 
No Base Indicant Value 0 

Th~ use of all other BFL values is reserved and will 
'ause an Invalid Instruction fault CIEX = 26>. 
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The most significant digit of the BF field specifies 
the Inoex Register to be loaded as follows: 

VARIANT Bf M 

load Index Register #7 7 
Load Index Register #6 6 
load Index Register #5 5 
Load Index Register #4 4 
Load Index Register #3 3 
Load Inde• Register #2 2 
Load Inde• Register 11 1 
load Mobil Index Registers <4> 0 

Th~ use of all other BfM values is reserved and will 
cause an Invalid InstrucHon fault <IEX = 26>. 

A = Address of the Index Register field. Address may be 
indexed, indirect or e•tended. The final address 
controller •ust eaual UN or cause an Invalid 
Instruction fault <IEX = 03). 
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20.2 LOAD INDEX REGISTERS ClIXl/OP=67 {Continued) 

Functicn 

Th•. Load Index Register instruct~on prevides the memory 
address CA) of the starting location of either an eight 
digit field that contains the value that is to be loaded 
into the specified Index Register <BFM) or the starting 
location of a 32-digit field that contains the values that 
are· to be loaded into the four Mobile Index Registers 
(.IX4,. IXS,, 1X6 & IX7>. 

each eight digits represents an index register of the 
following format·: 

INFORMATION DIGITS 

Sign 00 
Base Indicant 01 
Address 02-07 

Not-e -· The lowest memory address = 00 

lf the load:. v.ari:ant <BFfO speci ti.es the load of a single 
register and if a Base Indicant is specified <BFM = 01>, 
the value contained in the least signif;cant· digit of BF· 
is inserte4 into the Base Indicant digit of the speeified 
Index. Register. See Appendix A - Co•patibility Notes 
<A.32) for valid Base Indicant values. 

The Mobile Index Registers CIX4, IXS, IX6, & IX7> are 
registers in the h~rdware <i.e., not located in •ain 
•e•oryl_ When the re•aining Index Registers (1X1, IX2, & 
IX3l are loaded, the associated memory location <8,. 16, & 
24 relative to Base #0)' will be updated to the value found 
in the •A• oparand~ 
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20.3 STORE INDEX REGISTERS (SlXl/OP=68 

Format 

+----+----+----+---·--+ 
I .OP I AF I Bf I A 
+.-._._..-+-.-......-+----~+-------...._--+ 

OP = 68 

AF = Reserved and unused. Af •ay be indirect but a literal 
flag will . cause an InvaUd Instruction fault 
(I EX = 21). 

BF = .Stor~ Variant and may be specified as an indirect 
field length. The followi~~ variants •ay be specified 
by thia field after any Indirect Field Length has 
been resol\led: 

VARIANT BFM 
.-.,._......_ ___ 
st·ore Index Register #7 7 
Stor-e Index Register #6 6 
Store Index Register #5 5 
Store Index Register #4 4 
S tor1! Index Register #3 3 

·Store Index Register #2 2 
Store Index Register #1 1 
Store Mobil Index Registers ( 4) 0 

The use of all other BF values is reserved and will 
cause an Invalid Instruction fault <IEX = 26>. 

A = Address of the Index Register field. Address may be 
indexed, indirect or extended. The final address 
controller must equal UN or cause an Invalid 
Instruction fault (IEX = 03). 
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2n.3 STORE INDEX REGISTERS (SI~)/OP=68 (Continued) 

Function 

The Store Index Regi s.ter instruction provides the ·memory 
address CA) o~ the starting lo~ation of either an eight 
digit field that will be used to store the spec·ified.<BfM> 
rndex Register or the starting. location of a 32-digit 
field tkat will be used to store the the four Mobil Index 
Reg,i.sters ( U4, IX5,. IX6 & IX7). 

Each eight dfgi~~ represents an ·index regtster of the 
fGllowing for•at: 

INF 0 R fll A.TI. 0 N 

s·;gn 
Bas@ Indicant 
Address 

IUGITS 

00 
01 

02-07 

Note - The lowest •e•ory address = 00 

See· Appendix. A - Coepat'ibility Notes <A.32) for vat;d Base 
1ndieant values. 
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2C.4 LOCK/UNLOCK Cl0K)/OP=60 

Format 

+----+----+----+---------+ 
I 0 p I· AF I BF I A I 
+~--~+~....-.-+----+-~~--~-~-+ 

OP = 60 

AF= Unused & reserved, but ••Y be specified as an 
indirect field length. A literal flag will cause an 
Invalid Instruction fault CIEX = 21>. 

BF = Instruction Variant and may be i"direct. 

VARIANT 

09 
08 
07 
06 
05 
04 

02 
01 
00 

FUNCTION 

Event Cause and Reset 
event Reset and Wait 
test Happened Status 
Event Reset 
Event Wait 
Event Cause 

Conditional Lock 
Unconditional lock 
Unlock 

All othe~ BF values are reserved and will cause an 
Invalid Instruction fault CIEX = 26>. 

A = Addr~ss of the Lock/E~ent structure. Address may be 
indexed, indirect or extended. the final address 

··controller must equal UN .or cause an Invalid 
Instruction fault llEX = 03>. 

If "BF" has a value of 00-02, "A" represents a Lock 
Structure. 

If "Bf• has a value of 04-09, •A" represents an Event r 
Structure. 

•-eu.rroughs Prior Written Consent ReQuired For Disclosure Of This Data--
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20.4 LOCK/UNLOCK (L0K)/0P=60 (Co"tinued) 

The Lock Structure format is as follows: 

INFORMATION 

Lo.ck Status. 
Lock Owner 
Lock Waiter 
Lock Nu11ber 
Lock Number
R'eserved 

Field. * 
Field 
Link Field 
Field 
Link Field 

DIGITS 

00-01 
02-05 
06-09 
10-13 
14-17 
18-19 

Not~ - The lowest memory address = 00 

The Event Structure foreat ts as follows: 

INFOR,.ATlON 

Event Status Field * 
Event State Field 
E.vent Waiter Link field 
Event Designator Field 
Event c·ount 

DIG.ITS 

00.-01 
02-05 
06-09 
1'0-13 
14-t9' 

Note - The l~west memory address = 00 

*' See Appendix A - Co11patibi lity Notes <A.37) 

rt any of the Lock/Event Structure v~lues are invalid 
<undigits>, cause an Invalid Instruction <IEX = 07>. 

Function 

Thi~ instruction examines the Lock/Event Structure <A> 
and, according to i·ts value and the ;nstruction variant 
lBF), will •odify, if ne,essary, the Lock/Event Structure 
<A> and associat~d lock fields wit~in the Reinstate List 
entry for the current task and other tasks owning or 
eontending for the lock or event. 
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The orocessor must determine if a lock is owned or 
available. lf tbe Owner Field of the Lock Structure is 
equal to zero, th~ lock is available. If it is not equal 
to zero, the lock is owned. 

The processor must determine if an event has happened. If 
the Event State Field is all •zeroes", the event has 
happened. If the Event State Field is all hexadecimal 
"F"s~ the event has not happened. If the Event State Field 
tontains any other value, cause an invalid instruction 
fault CI£X = 06) and terminate the instruction with no 
further action. 

The machine dependent Lock Status Field of the Lock/Event 
Structure CA> may also be used to represent the status of 
the structure with one value representing owned and 
another representing available. ·This specification will 
always refer to the Owner Field of t~e Lock Structure <A> 
with the understanding that so•e systees may incorporate 
this feature. S~e Appendix A - Compatibility Notes 
CA.37). 

This instruction may only be executed in Privileged Mode. 
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2C.4 LOCK/UNLOCK CLOK)/0P=60 <Continued) 

BF = 00 UNLOCK 

Th;s variant releases· a Lock and, if any task ;s. wa;ting 
for thi S· lock, causes an interrupt to the Mc·p kernel. 

Read the Lock Structure CA> from •emory. The value of the 
•Lock O~ner Field" must equal the current Task Number 
located in absolute me•ory location 82 or cause an In~alid 
Instruction fault <IEX = 06} and ter•inate the instruction 
~fth no further action~ 

Store zeros into the "Lock Owner Field" of the Lock 
Structure <A> to indicate· that this lock is now available. 

Compare the "lock Numbei Field" of the lock Structure <A> 
vi~h th~ •MCP Canonical Lock Nu•ber" field located in the 
Reinstate list Entry for the current task. If they are not 
e~ual, cause an Invalid Instruction fault CIEX = 06> and 
ter•inate the instruction ~ith no further acti~n. 

r~ the number fields are eQual, store the contents of the 
•Lock Number Link Field" of t~e lock Structure <A> into 
the "MCP Canonical lock Number" field, located in the 
Reinstate List Entry for the current task. 

Exaeine the "Lock Waiter Field" of the Lock Structure CA>. 
If i~ is equal to zero, set the Comparison Flags to EQUAL 
and ter•inate the instruction. 
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20.4 LOCK/UNLOCK <LOK)/OP=60 <Continued) 

If the "Lock Waiter Link field" is not eQual to zero, 
execute the following procedure. 

1. The· Reinstate List pointer ~as been located with a 
Write· Hardware Register COP = 65:Bf = OO> 
instruction. The four digit "Lock Waiter Field" of 
the Lock Structure <A> is used as an array subscript 
into this table to locate a new Reinstate List Entry. 
A sign and Bas~ Indicant character of "C7" and six 
digits of the absolute address of this Reinstate List 
Entry are stored absolute •e•ory location 24 - 31 
<absolute IX3>. 

2. Store the. Released Lock Flag C03> into the 
Instruction Interrupt Cause Descriptor in absolute 
•emory locations 32 - 33. 

3. Set the Comparison flags to ffIGH and cause an 
Interrupt pro,edure to be executed that stores the 
address of the next instruction to be executed in the 
Interrupt Frame. 
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20.4 LOCK/UNLOCK <LOK) /OP=60 (Continued).. 

BF = 01 UNCOMDITIONAL LOCK 

This variant compete~ for the lock specified by the Lock 
St:ru.cture " CA> and, i·f the lock is owned, causes an 
interrupt to. the MCP kernel •. 

Read t~e Lock Structure (~) fro• me•ory. 

C.oepar·e the "Lock Number Field" of the lock Structure CA> 
wttk the "MCP Carionical Lock Nu•ber• field, located in the 

. Rein st at'e t;.i'st En·t.-y f.or .the curr-ent task. If the "L.oc k 
Nu•ber Field• is less than or equal to the "MCP Canonical. 
lock Nu•ber• field~ cause an Invalid Instruction fault 
<IEX ~ 061 and terminat~ the jnstruction ~ith no further 
action. 

If the Lock ts available~ store the current task number <4 
digi~s>, located in absolute memory location 82, into the 
•Lock Owner Field• a"d store zeros into the "Lock Waiter 
Link F.ield" of the Lock Structure (.Al and execute the 
fotlowi:ng proc~dure:. 

t .. , Copy> the contents of the "M.CP Canonical Lock Nu•ber" 
field, located in the current Reinstate List Entry, 
into the •tock Nu•ber link Field" of the Lock 
St rue tu re CA> • 

z. Copy The contents. of the "Lock Number Field" of the 
L.ock Structure <A> into the •MCP Canonical lock 
Nu•ber• fiet.d, located in the Reinstate List Entry 
for the ·current task. 

3~ Set the to•parison flags to EQUAL and terminate the 
ins.truct ion. 
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20.4 LOCK/UNLOCK (L0K)/0P=60 (Continued) 

If the Lock is owned, execute the following procedure. 

1. C~py the "Lock Owner Fietd" of the Lock Structure CA> 
into the "Task Number Owning" field locatea in the 
Reinstate List Entry for the current task. 

2. Copy the "Lock Waiter Link Field" of the Lock 
Structure CA) into the "Next Task in List" field 
located in the Reinstate List Entry for the current 
task. 

3. The four digit "Lock Owner Field" of the Lock 
Structure CA> is used as an array subscript ~nto the 
Reinstate List to locate a new entry. A sign and 
Base Indicant character of •t7"·and six digits of the 
absolute address of this Reinstate List Entry. are 
stored absolute memory location 24 - 31 <absolute 
IX3>. 

4. Store the current Task number, located at absolute 
•emory location 82, into the "Lock Waiter Link Field" 
~f the lock Structure <A>. 

S. Store the Waiting Lock flag <01l into the "State 
Indicator" field located in the Reinstate List Entry 
for the current task. 

6. Store the failed Lock flag <01> into the Instruction 
Interrupt Cause Descriptor in absolute memory 
locations 32 - 33. 

7. Ignore the Tra~e Mode Bit. Even if in trace mode, do 
not perform a Trace Hardware Call following this 
instruction. 

8. Set the Comparison Flags to LOW and cause an 
Instruction Interrupt to the MCP Kernel that stores 
the current instruction address in the Interrupt 
Frame. 

--Burroughs Prior Written Consent ReQuired. For Disclosure Of This Data--
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This variant attempts to obtain the lock specified by the 
·Loci &truc~ure CA>. 

If the Lock is available, perfor• the following: 

t. Compare the "Lock Number Field" of the Lock Structure 
CA) with tbe. ""CP Canonical Lock Nu•ber" field 
located fn the Reinstate Li~t Entry for the current 
task. If the •Lock Nu•ber Field• is les~ than or 
equal to the "MCP Canonical Lock Number" field, cause 
an Invalid Instruction fault CIEX = 06) and ter•inate 
the tnstructiqn with no further action. 

z. If the "lock Number field" is greater than the "MCP 
Canonical Lock Number, store the current task numbe~ 
<4 digits>, located in absolute memory location 82, 
into the "lock Owner Field" and store zeros into the 
•Lock Wafter Link field" of the Lock Structure CA>. 

~- Copy the contents of the •MCP Canonical Lock Number" 
fteld, located in .the Reinstate List Entry for the 
current task, into the "Lock Number Link Field" of 
the Lock Structure CA>. 

4. Copy the contents of the "Lock Number Field". of the 
Lock Structure <A> into the "MCP Canonical Lock 
Number" field, located in the Reinstate List Entry 
for the current task. 

5. Set the Comparison Flags to EQUAL and ter•inate the 
inst ruction. 

If the Lock is owned: 

t. If the "lock Owner Field" eQuals the Task Number, set 
t t. e Co.• par i son f lag. s to LOW and t e r 11 i n at e t h e 
instruction with no further action. If the owner is 
not the current task, •et the Comparison Flags to 
HIGH and terminate the instruction with no further 
action. 
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2C.4 LOCK/UNLOCK <LOK)/0P=60 (Continued) 

Bf : 04 EVENT CA·use 

This variant causes an Event and signals this fact to all 
tasks that are waiting for this event. 

Read the Event.Structure <A> fro• •e•ory. If the "Event 
Designator Field" is not ecual to zero, cause an Invalid 
I"struction fault <IEX = 06> and terminate the instruction 
with no further action. 

If th~ Event is in the H~ppened state, increaent the 
•event Count Field• by one <if it was originally at the 
maximu• value for the container, set it to zero>, set the 
Comparison Flags to Equal and terminate the instruction 
with no further action. 

If the Event is in the Not Happened state, increment the 
•event Count field" of the E~ent structure (A) by one <if 
it was originally at the •aximu~ value, set it to zero, 
and set the Event State field to the Happened State. 

Examine the 0 Event Waiter Link Field" of the Event 
Structur~ <A>. tf it ts eaual to zero, set the Comparison 
Flags to EQUAL and terminate the instruction with no 
further action. 

If the •event Waiter Link field" is not equal to zero, 
execute the following procedure. 

1. The four digit "Event Waiter Link Field" of the Event 
Structure CA> is used as an array subscript into the 

, Reinstate List to locate a new entry. A sign and 
base indicant character of "C7" and six digits of the 
absolute address of this Reinstate List Entry·· are 
stored at absolute aemory locations 24 - 31 <absolute 
IX3>. 

2. Store the Released Event Flag <04> into the 
Instruction Interrupt Descriptor in absolute memory 
locations 32 - 33. 

3. Set the Comparison Flags to HIGH and cause an 
InstructiQn Interrupt to the MCP K~rnel that stores 
the address of the next instruction to be executed in 
the Interrupt Frame. 
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20·.4 LOCK/UNLOCK .<LOK)/0P=60 <Continued) 

BF = 05 EVENT WAIT 

This variant will cause the current ta.sk to wait <i.e. be 
suspended) until the specified e.vent is caused, if ;t is 
currently in the Not Happened State. 

Read the Event Structure <A> fro• •e•ory. If the "Event 
Designator field" i~ not equal to zero, cause an Invalid 
.Instruction fault tIEX = 06) and ter•inate the instruction 
vft~ no further action. 

If the event is in the H4PPened State, set the Comparison 
Flags to EQUAL and terminate the instruction with no 
further ac.t ion. 

I~ the event is in the Not Happened State, execute the 
fol low .. 1 ng procedure. 

t. Copy th~ "Event Waiter Link Field" of the Event 
Structure (~) i"to the "Ne~t Ta•k in Li~t" field 
lot:a·te.d: ;:n the Reinstate List Entry for the current 
task. 

2.. St~re tbe current Task nu•ber, located 
•e•ory location 82, into the "Event 
Fi•ld" of the Event Structure (A). 

at absolute· 
Waiter Link 

3. Stor~ the Waitin9 Event flag <O~> into. the "State 
Indicator" field located in the Reinstate List Entry 
for the current ta•k • 

. 4. S.tore a failed Event flag (02> into· the Instruction 
Interrupt. Cause Descriptor· in absolute 11e•ory 
locations 32 - 33. 

5. Set the Co-•parison Flags tQ LOW and .cause an 
Instruction Interrupt to the ~CP Kernel that stores 
the n~xt instruction address in the Interrupt ~rame. 
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LOCK/UNLOCK (L0k)/0P=60 (Continued) 

Bf = 06 EVENT RESET 

This variant resets the Happened State of the event to the 
Not Happened State. 

Read th~ Event Structure (A) from memory. If the "Event 
Designator Field" is not eQual to zero, cause an Invalid 
Instruction fault (IEX = 06) and terminate the instruction 
with no further action. 

If th~ event is in the Not Happened State, set the 
Comparison Flag~ to HIGH and terminate the instruction 
with no further action. 

If ·the event is in the Happened State, reset the "Event 
State field" to the Not Happened State and store zeroes 
into th~ "Event Waiter Link Field" of the Event Structure 
(A). 

Set the Coaparison Flags to EQUAL and terminate the 
instruction. 

BF = 07 EVENT TEST HAPPENED STATUS 

This variant tests whether or not an Event Happened. 

Read the Event Structure <A> fro• memory~ If the "Event 
Designator Field" is not eQual to zero, cause an Invalid 
Instruction fault (IEX = 06) and terminate the instruction 
with no further action. 

If the event is in the Not Happened State, set the 
. Co•parison Flags to HIGH and ter•inate the instruction 

with no further action. 

If the ~vent is in the Happened State, set the Comparison 
Flags to EQUAL and terminate the instruction with no 
further action .. 
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20.4. LOCKlUMtOCk <LOKJ/OP:6Q (~ontinued) 

BF = 08 EVENT RESET AND WAIT 

This vartant resets an Event Structure to the Not Happened 
state and forces the current task-to wait <e.g., becose 
sus~endedl unit the event •as been caused. 

Read the Event Structure <A> ·from memory. Il the "Event 
Designator Field" is not equat to zero~ cause an Invalid 
rnstruction fault <IEX = 06> and terminate the instruction 
wfth not furth•r action. 

Reset the E~ent State Field to th~ Not Happened State, 
~hen execute the following procedure. 

t·. Copy the "Event Waiter Link Field" of the Event 
Stru~ture <A> fnto the •Next Task In List" field 
located in the Reinstate List Entry for the current 
task. 

2. -Store the Current Task N~•ber located in the current 
Rtti:nstate L.i.st Entry into the •event Waiter Link 
~fetd• of the Eve~t Structure <A>. 

3.. Store the Waiting Event flag <02> ;nto the "State 
Indicator• field located in the Reinstate List Entry 
f~r the current task. 

4.. Store. the Failed Event flag <02> into the Instruction 
lnte~rupt Cause Descriptor in absolute me•ory 
locations 32 - 33. 

5.. Set the Comparison flags to "Low" and cause an 
lnstru~tion Interrupt- to the MCP Kernel that stores 
the- next. instruct ion address in the· Interrupt frame. 
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20.4 LOCK/UNLOCK (LOK)/OP=60 (Continued) 

BF = 09 EVENT CAUSE AND RESET 

This variant causes an Event, allowing any tasks which 
were waiting for the event to continue processing, and 
leaves the Event Structure in the Not Happened state. 

Read the Event Structure <A> fro• memory. If the "Event 
Designator Field" is·~ot equal to zero, cause an Invalid 
lnstruction fault CIEX = 06) and terminate the instruction 
with no furt,er action. 

I"crement the "Event Count field" by one. Reset the Event 
State field to the Not Ha~pened stat~. 

Examine the "Event Waiter Link Field" of . the Event 
Structure <A>. If it is eQual to zero, set the Comparison 
flags to "Eaual" and terminate the instruction with no 
further action. 

If the "Event Waiter Link Field" is not eQual to zero, 
execute the following procedure. 

1. The four-d~git "Event Waiter Link Field" of the Event 
Structure <A> is used as an array subscript into the 
Reinstate List to locate a new entry. A sign and base 
indicant character of "C7" and six digits of the 
absolute address of this Reinstate List Entry are 
stored at absolute memory locations 24 - 31 Cabsolute 
IX3>. 

2. Store the Released Event flag (04) into the 
Instruction Interrupt Descriptor in absolute memory 
locations 32 ~ 33. 

3. Set the Co•pariscn Flags to "High" and cause an 
Instruction Interrupt to the MCP Kernel that stores 
the address of the next instruction to be executed to 
be saved in the Interrupt Fra•e. 

--Burroughs Prior Written Consent Required For Oisclosure Of This Data--



BURROUGhS CORPORATION 
AvsTEf' DEVELOPMENT GROUP 
Wf> ASAD ENA PLANT. 

+----...._. _____ 9119 __ ........ .._.._, .... .__~_ ..... ___ + 

I 
i V SERIES INSTRUCTION SET 

1997 5390 

I 

COMP~NY CONFIDENTIAL SYSTE" DESIGN SPECIFICATION REV. A PAGE 348 

20.5 INI.TIALIZE LOCK/EVENT STRUCTURES <ILS)/0P=69 

Forl!at 

J. OF I· A.f J B F I A I B .J 

OP = 69 

.~F = length of the A operand in digit$. AF aay be 
spee;fied. as; i>nciirect or as a l.iteral •. Value has to 
be 1, 4, or 6~ otherwise an Invalid Instruction fault 
<IEX = 20> vill be caused. 

BF= Instruction variant and may be indirect. 
l ' 

V.a.riant 

02 
01: 
0.0 

function 

Counted Wait 
.trea.te Lock 
Create Event 

All other BF values are reserved and will cause an 
!~valid Instruction fault t1ex = 26> if used. 

A = Address of the initial state data for the Event/lock 
~eing initi~lized or used. The ~ddress aay be 
indexed, indirect, or extended. The final address 
controller •u·st be UN or an Invalid Instruction fault 
will be caused <IEX = 03>. If "BF" is DO, this is 
the address of a Boolean value which determines 
whether the .E\tent Structure being created will 
intttalty b~ in the Happened state or in the Not 
Happened state •. If "'Bf'• is 01,. t,hi s is the address of 
the canonical nuab~r for the created Lock· Structure. 
~f "Bf" is 02, this is the address of the count ~alue 
to be used ·to detereine whether to Wait or not. 
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20.5 INITIALIZE LOCK/EVENT STRUCTURES CilS)/0P=69 (Continued) 

B = ~ddress of the Event/Lock Structure being 
initialized. The address may be inaexed, inairect, or 
extended~ The final address con~roller must be UN or 
an Invalid Instruction fault will be caused 
(IEX = 03>. If "BF" is 00 nr 02, this is the address 
of an Event S t ru ct u re. I f "B F" i s 01 , t hi s i s t he 
address of a Lock Structure. 

Fun·cti on 

This instruction creates and initializes a Lock Structure 
or an Event Structure in memory, or perfor•s a counted 
wait on event. This instruction •ay only be executed in 
pri·vileged •ode. 
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20.5 INITIAi.IZE LOCK/EVENT STRUCTURES. <ILS)/OP=69 <Continued) 

BF ~ 00 - CREATE EVENT 
. , 

Thf~vartan~ creates an Eve"t Structure in either the 
Ka:p'pened state or· the Not Happened. State. 

If the A Operand is non-zero <Boolean true>, create an 
Event Structure at the B Address in the Happened state. If 
the ~ Operand is zero <Boolea~ false>, create the Event 
Structure in the Not Happened state. All other fields in 
~ke event are cleared to zeroes and the coaparison flags 

·". r••a;in unchanged. 

BF: 01 - CREATE LOCK. 

Thts variant create~ a lock Structure in the available 
Jt·a.te with· a canonical Lock Nu•ber as specified by the A 
O.pe·rand •. 

I~ the A Operand is zero, cause an Invalid Instruction 
faul.t < lEX = 06> anc:l ter•inate the instruct ion with no 
fu~ther action. If it contains undi~its, cause an Invalid 
lnst-·ruct.ion fault < IEX: = 07l and terminate the instruction 
~ith no furthe~ action. · 

create a Lock Struc~ure in the processor~depend~nt 
available state, with the "Lock Number fiela" set to the 
valu• provided by the A Operand and all other fields 
cleared to zero •. 

The comparison flags re•a~n unchanged. 
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20.5 INITIALIZE LOCK/EVENT STRUCTURES (ILS)/0P=69 (Continued> 

Bf : 02 - COUNTED WAIT 

This variant uses the count provided by the A Operand as a 
guard to. deter~ine w•ether to perform the "Wait" function 
on t~e Event Structur~ described by the B Address. 

Read the Event Structure (8) from memory. If the "Event 
~esignator Field" is not equal to zero, cause an Invalid 
Instru~tion fault <IEX = 06> and terminate the instruction 
~ith no further action. 

Read the 6-digit A Operand fro• memory. If the value of 
the A Opera~d is not equal to the "Event Count Field" in 
the Event Structure CB>~ set the comparison flags to eQual 
and terminate the instruction with no further action. 

I~ the valu~ of the 6-digit A operand is equal to the 
"Event Count Field" in the Event Structure <B>, examine 
the processor-dependent state of tae Event. If it is in 
the Happened state, set the co•parison flags to EQUAL and 
ter•inate the instruct~on with no further action. If it 
is· in the Not Happened state, exe~ute the following 
procedure. 

t. Copy the "Event Waiter Link Field" of the Event 
Structure CA> into the "Next Task In List" field 
located in the Reinstate List Entry for the current 
task. 

2. Store the Current Task Number locatea in the current 
Reinstate List Entry into the "Event Waiter Link 
fiel~" of the event Structure CA>. 

3. Store the Waiting Event flag <02> into the "State 
Indicator" field located in the Reinstate List Entry 
for the current task. 

4. . Store a Failed Event flag C02> into 
Interrupt Cause Descriptor in 
locations 32 - 33. 

the Instruction 
absolute memory 

5. Set the Comparison Flags to LOW and cause an 
Instruction Interrupt to the MCP Kernel that stores 
the next instruction address in the Interrupt Fraee. 
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A,f = Unused and Reserved,. but may be specified as an 
Indirect Field length •. A literal flag will cause an 
Invalid Instruction fault <IEX = 21>. · 

BF = Instruction Variant and may be indirect. 

Vadant 

01 
oo· 

Funct·ion 

Move lock Owner 
fllove event Count 

A = Add.r·ess of the Lock Structure or Event Structure. 
Address m~y be indexed, indirect, or extended. The 
final address controller must be UN or an Invalid 
Instruction fault will be caused <IEX = 03>. 

B = Address of the receiving field for the information 
being moved from the Lock Structure/Event Structure. 
The address •ay be indexed, indirect, or extended. 
The final address controller must be UN or an Invalid 
Instruction fault will be caused <IEX = 03>. 

Tbis operator moves the specified piece of state fro• an 
Event Structure <BF= OO> or a lock Structure (Bf = 01> to 
an identically sized destination field. This instruction 
••Y only be executed in privileged mode. 
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2CJ.6 "OVE LOCK STRTUCTURES ("LS)/0P=6A (Continued) 

BF = 00 - MOVE EVENT COUNT 

Read the Event Structure <A> from memory. If the •event 
Designator Field" is not equal to zero, cause an Invalid 
Instruction falult <IEX = 06> and terminat~ the 
instruction with no further action. 

If the "Event Count Field" contains undigits, cause an 
Invalid Instruction Fault CIEX = 07> and terminate the 
instruction with no further ~ction. 

"ove the 6 digit "Event Count field" from the Event 
Structure CA> to the·6 digit destination field specified 
by the 8 Address. 

BF = 01 - MOVE LOCK OWNER 

fro• memory. If the "Lock 
to ze~o, cause an Invalid 
and terminate the instruction 
If the "Lock Number field" 

Read the Lock Structure CA) 
Number Field" is equal 
Instruction fault CIEX = 06) 
with no further action. 
contains undigits, cause 
CIEX = 07) and terminate 

an Invalid Instruction Fault 
the instruction with no further 

action. 

If the "lock Number Field" is not eQual to zero or 
contains no undigits, move the 4 digit Lock Owner Field 
fro• the lock Structure <A> to the. 4 digit_ destination 
field specified by the B Address. 
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AF= Unuse·d & reserved, but. aay be specified as an 
indi:rect ti:elci length. A t,;teral .flag will cause an 
Invali~ Instruction fault CIEX = 21>. 

Bl = Variant and •ay be specjfied as an indire~t field 
length. The following variations may.be specified by 
this. ti eld after any Indirect Field Length has been 
resolved: 

BF = 00 REINSTATE LIST ADDRESS 

Use the "A• operand to locate the nine digit absolute 
me•ory address of the Reinstate List ~oint~r. See 
Appendix A· - Comp·atibility Notes (A .• 38l. Recalculate 
any references tased on the Reinstate List pointer. 
See Appendix A - Co•patibility Notes <A.43>. 

BF = 01 SNAP PICTURE ADDRESS 

Use t~e "A" ~perand to locate the nine d~git absolute 
•emory address of the Snap Picture. Snap Picture 
enable will be set to "one". 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--



BURROUGHS CORPORATION 
SYSTE' DEVELOPMENT GROUP 
PASACENA PLANT 

+-------------------------+ 
V SERIES INSTRUCTION SET 

1997 5390 

CO~PANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 355 

20.7 WRITE HARDWARE REGISTERS CWHR)/OP=65 (Continued) 

BF= 02 MEMORY ERROR REPORT ADDRESS. 

Use the •A" operand to locate the nine digit absolute 
memory address of the Me•ory Error Report. Memory 
Error Report Enable ~ill be set to a "one" and Memory 
Error Report Pending will be set to "zero". Different 
processors have different requirements for the Memory 
Error Report. See Ap~endix A - Compatibility Notes 
<A.31). 

Bf = a3 MEMORY AREA STATUS TABLE ADDRESS 

Use the "A" operand to locate the nine digit absolute 
•emory address of the Memory Area Status Table. 

·Recalculate any references based on this pointer. 

OTHER BF VALUES 

The use of all other &f values is reserved and will 
cause an Invalid Instruction fault <IEX = 26>. 

A = Address, in memory, of the data field. The address 
••Y· be indexed, indirect or ex~ended. The final~ 
address controller must equal UN or cause an Invalid 
Instruction fault <IEX = 03>. 

If any of the address values contained in the MA" 
data field are invalid <undigits), cause an Address 
Error fault (AEX = 34>. 

Note that certain task state is loaded by the processor 
w~en executing this instruction. See Section 4.1 for more 
details. · 

This instruction may only be executed in Privileged Mode. 
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The Set Mode instruction performs no useful operation. 
Se·e' ~P.Pendi• A-· Compatibility Notes CA.24>. 
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20.9 FAIL (BAD>IOP=AB 

format 

+---...-+~-.....-..-+----+~-------.-·---+ 
I OP l AF I BF I A 

+----+----+----+---------+ 
OP = AB 

AF = Unused and ignored. The literal and indirect field 
length f'lags 1i1ill be ignored. 

BF = Unused and ignored. The i ndi rec t field length flag 
will be ignored. 

A = Unused and ignored. The indirect, ex tented and 
indexed flags wi t.l be ignored. 

Function 

The Fait instruction causes an intentional Invalid 
Instruction fault CIEX = 01>. The instruction will not be 
examined for any invalid address constraints. 
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20..10 SYSTEM STATUS (SSTl/OP=99 

For•at 

+----+--+--·--+--------+ 
I' 0 P t~ A F J B F I A I 
+--+--+·-·---+-------+ 
Q.p = 99 

AF= Unused and reserved~ May be spe~ified as an indirect 
... . field leng.th·. A'. l i<teral flag w.i ll. c:ause· an Invalid 

Instruction fault <IEX = 2t>. 

BF = Status V ad ant •. May be spec; fied as an indirect f i el.d 
length. 

llARIANT 

00 
01 

.FUNCTION 

STA~US lNOICATIORS 
S.J·STEM I/O 

The us~ of all other BF valui.s is reserved and will 
cause an Invalid Instruction fault <IEX = 26>. 

~ = Address of the Sta~us data field. Address may be 
indexed~ indirect or extended. The final address 
controlle·r •us't · equal UA or cause . an Inv a Lid 
Instruction fault <IEX = 03>. 

The Syste11· Status instruction stores the nu•ber of bytes 
- of status, as spec;fi.ed below, into the specif;ed •emory· 

Location <A>. 

This. instruction ma.y o.nl.y be executed. in Pri;vileged. Mode. 
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The System Status is stored in aemory in the following 
for11tat: 

INFORMATION 

Reserved <O> 
"e•ory Error Report Status 
Reserved 
Teaperatur·e Warni_ng Status 
Voltage ~arning Status 
"achine Dependent Data 

BYTE 

00 
00 
00 
00 
00 

01-99 

BIT 

4-7 
3 
2 
1 
0 

ALL * 

Note - The lowest memory address = 00 

•See A~pendix A·- Compatibility Notes CA.40>. 

Bf = 01 SYSTEM I/D 

The S~stem I/D is stored in memory in the following 
format: 

INFORMATION 

Processor Type 
Specification Level 
Shared Syste• Number 
Multiple Processor Number 
Serial Number 
Meniory Size 
Firmware level 
Re.served COO 00 > 

EBCDIC BYTES 

00-09 * 
10-19 * 
20-21 
22-23 
24-33 * 
34-49 
50-97 * 
98-99. 

Not~ - The lowest me•ory address = 00 

*See Appendix A - Compatibility Notes <A.40). 

The Fir•ware Level fietd of the Syste• I/O must use the 
character "ff• to indicate the end of data within the 
field. 

--Burroughs Prior Written Consent Required.For Disclosure Of This Data--



+---·----------~.----

BURROUG~S CORPORATION 

•
YST·EIJI DEVELOPMEtff GROUP 
ASADENA PlANT 

I 
. I v. SERIES INSTRUCTION SET ,. 

COMPANY CONFIDENTIAL SYSTEM DESIGk SPECIFIC~TION REV. A 

20 .. tO. t STATus·: INDICATORS 

1997 5390 

PAGE 360 

The· St·at.us Indicators are described in the following 
p.aragraphs. 

ffEM'ORY ERROR R·EPORT STATUS 

This bit is set to indicate that a Memory Error Report has 
b~en stored in me•ory at a location that has been 
previously been set with a Write Hardw~re Register 
tnstructton <OP = 6~:SF = 02>~ 

·¥0l.T'A6E WARNIN& STATUS 

This bit is set to indicate that the Systea i"put Voltage 
i.s tess than a. preset v.alue. This condition does not 
cause a power-off c.ycle. This bit will, be true as long as 
the varnfng condition exists. 

TEMPERATURE WARNING STATUS 

l~~~.~it i~.set to fnd~cate that the Syste• Te•perature 
ltas · eaceeded a preset· value·. Thi:s c·onditi.on does not 
c~usei a: power-off· cycle·. This bi:t wi.ll be t:rue as long as 

. : the w.a·rni·ng condition exists- · 

•.. • .•.. I 
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21 STRING INSTRUCTIONS 

-~trin~ instructions operate on large da~a field~ that are 
described by string< descriptors that are found in 11e•ory 
at the locations specified by the •A• and "B" instruction 
addresses. · 

The format of the string descriptor is as follo~s: 

INFORM A-TI ON 

,~ Reserved 
Environment Nu•ber 
Re•ory Area Number 

. String Begin Address 
String End Addre~s 
Container Beg·in Address 
Container End, Ad.dress 

CSBAl 
(SEA) 
(CBA> 
CCEAl 

DIGITS 

00-01 
02-07 
08-09 
10-15 
16-21 
22-27 
2s·-33 

Note: - the lowest memory address = 00 

~h~ •4• bit of the most significant digit of the 
instruction field length <AF/BF> contains the Memory Area 

- ¥ar,iant. · 

If the Meaory Area Variant is not set, then the 
Environaent Number and the Me•ory Ar~a Number contained in 
the string descriptor •ust be resolved to point to the 
selected Memory Area Table entry. 

If the Memory Area Variant is set, then the addresses 
contained within the string descriptor are relative to the 
base of the sa•e Memory Area that is specified for the 
address of the string descriptor ... 

:,tf the.first digit Qf the Environ•ent Number is equal to a 
•o• or if the Environ•ent Number is equal to "0" and the 
processor ~s not in Privileged "ode, cause an Invalid 
Instruction fault CIEX = .32> and terminate the instruction 
with no further action. Otherwise, resolve the Memory 
Area Table e"try pointed to.by the Environment Number and 
Memory Area Number in the string descriptor. 
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21 STRING IKSTRUCTIONS <Continued) 

If the resolved MAT entry type digit indicates an 
Original entry, use the Base and Limit addresses 
cont~ined in the entry to locate the string. 

If the resolved MAT entry type digit indicates an 
Unused entry, cause an Address Error <AEX : 50) fault 
tbat ~ill store the instruction address of the String 
instruction in the resultant Hardware Call procedure 
and terstnate the instruction ~ith no further action. 

If the resolved MAT entry type digit indicates a 
"e•ory Area fault entry, cause a Hard Memory Area 
Fault that will store the address of the n~xt 
instruction to be executed in the resultant Hardware 
Call procedure. The Environment Number, Memory Area 
Nueber, and Task Number that point to this Memory 
Area Table entry will be stored as stack parameters 
fn the resultant Hardware Call procedure. 

T~ts procedure is repeated for each of th~ operands. 

STRING 
BEGIN 
ADDRESS 

STRING 
END 
ADDRESS 

- Th~ si• digit address, relative to the 
specified memory atea, of the first digit of the 
string. 

- The six digit address, relative to the 
. spe~ified memory area, of the fir$t digit beyond. 
the end of the string. 

CONTAINER - The six digit address, relative to the specified 
BEGIN memory area, of the area allocated to contain 
ADDRESS the specified string. 

CONTAI.NER· 
END 
ADDRESS 

The six digit address, relative to the specified 
•emery area, of the first digit beyond the area 
allocated to contain the specified string. 
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AF = Source field variant. AF •ay be indirect but a 
literal flag will cause an Invalid Instruction fault 
<IEX = 21>. 

The least significant digit is the U~date.Variant. A 
value of "0" indicates that no Update should take 

·place. A value of "1° indicates that an update of 
the source string begin adaress should take place. 
Tbe use of all other AFL values is r~served and will 
cause an Invalid Instruction fault CIEX = 25). 

The . •ost significant digit is the Memory Area 
Variant. A value of •a" indicates that the Memory 
Area specified by the Environ•ent Nuaber and the 
Memory Area Number contained in the source string 
descriptor <A> is to be used for the addresses 
contained within the source string d~scriptor. A 
value of "4" indicates that the Memory Area specified 
for the source string descriptor <A> is to be used 
for the addresses contained within the source string 
descriptor. The use of all other AFM values is 
reserved and ~ill cause an Invalid Instruction fault 
tIEX = 25). 
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BF· = De·s .. tination field variant• BF may be indirect. 

The· two least s~i'.gnifi'cant · b1ts: of the· aost 
s.igni.fi.·cant digit: of BF: contain· the Substring Select 

.v·ariant and are· c.oded to select a s.ubstring from the 
deattnation string. The possible selections are: 

C:curt:a·iner Beg.i.n => Container End 
lfes.e rv,ed. 
s,tring End 
String Be·gi n 

=> Container End 
=> String End 

VALUE 

3 
2 
1 
0 

Th~ "'4"' bit of the •ost s.ignif'icant· digit .of BF is 
th~ Memory Area Variant. If the variant is equal to 
•Q•·, the "eaory Area spec i fieo by the Env-i ronment 
Number and the Memory Area Nu•ber contained in the 
destination string descriptor .<Bl is to be .used for 

-,,,the: addresses conta,i.ned w,iUtJ.n the destina.tion string 
de·sc:riptor. tf the va:rian·t is equal to •t"' the 
ffea.ory.· Area specified · for· the dest;nat.ion string 

---.ctescri·ptor <B> is to be used for the addresses 
contain~d within the destination string descriptor. 

the least signifi,ant digit of BF is the Update 
Va~tant. A value ~f •o• indjcates that no update of 
t h-e de st i n at i o-n string beg i n add res s . sh ou l d ta k e 
p.tace.. A value of •1 11 indicates that an update 
should take pl•ce. 

Th~ use of all other BF values is reserved and will 
c-ause. an Invalid:· Instruction fault <lex· = 26>. 
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21.1 MOVE ST~ING (MVS)/OP=AQ < c·ont i nued > 

A= Address of the source string descriptor. Address may 
be indexed~ indire~t or extended. The ti~al address 
control.ler 11ust specify utt· or cause an Invalid 
Instruction· fault CIEX = 03>. 

S = Address of the destination string descriptor. 
Address •ay be indexed, indirect or extended. The 
final addr~ss controller speeifies the padding 
varfant as follo~~= 

;_ PA•DING. VARIANT 

Pad vith zero 
, -·---· - .. Mo padding_ 

Pad with blank (40) 

.. El-CONTROLl.ER 

·c <U-N> 
1 <SN) 
2 <UA) 
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The~ Nove'. St.ring inst rue ti on will •ove the string begin to 
strfng end substring fro• a location specified by the 
source string descriptor <A> to a location specified by 
the destination string descriptor <BJ and the string 
select variant (Bf>w If padding is required in the 
de~tination, it vill be specified by the Padding variant 
CRCl. O~ta ~ill not be read fro• a string end address or 
W.ri;tten· into. the st·ring end address or the conta,iner end 
address. 

If the s.ource substri.ng begin address ~s greater than ·the 
source· substring end aodress, cause an Address Error fault 
CAEX = 01> and terminate the instruction with no further 
acti·on. 

· lf the destination substring begin address is ~reater than 
the des.tin.at.i.on substring end address, cause an Address 
Error .fault C.AEX = 01> and. ter1tinate the instruction with 
rt~ fur~her action. 

If the Update bit in "AF" fs equal to a •zero", the soYrce 
string descriptor will not be changed. 

-If t·he Update bit in "AF" is equal to a "one .. , the String 
Begin Address in the source string descrip~or is set to 
point t~ one digit beyond the last digit •oved. 

If the Update bit in "Bf• is equal to a "zero", the 
d~stination string descriptor vill not be changed. 

lf th~ Update bit in •sf• is equal to a "~ne•, the String 
--End Addr-ess tn the dest:in·ation string descriptor is set to 
point ~o on~ digit beyond the last digit written. 

lf.the Update bit in "Bf• is equal to a "one" and the 
Sub-string Select bits are equal to "3" <CSA => CEA>, the 
String Begin Address in the d~stination st~ing descriptor 
is set to the same value as the Container Begin Address. 
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21.1 ROVE STRIN& <MVS)/OP=AO (Continued> 

EQUAL LENGTHS 

If the source and destination lengths are eQual the source 
substr;ng will be moved to the destination substring and 
the to•parison Flags will be set to EQUAL. 

SOURCE LONGER THAN DESTINATION 

·it the source length is longer than the destination 
length~ then a length corresponding to the destination 
length ~ill be •oved fro• the left justified source 
substring to the destination substring and the Co~parison 
Flags w;lL be set to HIGH. 

SOURCE SHORTER THAN DESTINAfION 

If the source Length is shorter th·an the destination 
length, then a length corresponding to the source length 
vill be Moved from the source substring to the left 

.justified destination substring. The "B" address 
~ontrGller bits will determine if padding is required and 
what type of padding is reauired. 

If the "S" address controller is eQual to "1", then no 
padding ta~es place and the Co•parison Flags are set to 
LOW. 

If the "B• address controller is equal to "0", then the 
remaining digits in the destination string are padded with 
zeros and the Co•parison Flags are set to EQUAL. 

If the •e• address controller is equal to "2", then the 
re•aining digits in the destination string are padded with 
blanks (40) and the Co•parison Flags are set to EQUAL. If 
there are an odd number of digits re•aining in the 
destination string, cause an Invalid Instruction fault 
<IEX = ·07) and termirate the instruction without updating 
the pointers. 
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· If' t"h'.e;c sourc:e string i·s a nu tl CSBA=BEA>,. then the 
·- des.ti:nati·on fietd w.il L be' fit: led w.ith th.e padding 

character sp~cified by the •e" address controller. If the 
d~stinatton string is a nullr th~ Comparison Flags wtll be 
.set NIGH and the instruct ion will te r•inate· with no 
fur:the.r action. If bot.h the source string and the 

.de·sti,nati.on st:ring are· nult:,. tire" Co1tparison Flags w.i ll be 
set'· t·o EQUAL. and: t·he. i·nst ruc:tio·n w i. l t. tera.i na.te with no 
f;u.rther action. 

Overlap 

.Stri:ng. containers. and descrip.tors: that occup.y any of the 
sa•e •e•ory locations will produce unspecified results 
th·at •·•Y vary fro• proc.essor model to processor· •ode l. 

· P'art:i:at overtappi:ng st,ri.ng~ 'containers lif:H;.l produce 
unspe·ci<fi'ed "results. tha·t •ay v·ar)f fro• processor aodel to 
p·roces.sor •odel. · 

Partial overlapping descriptors will produce unspecified 
results that •ay vary froa processor model to processor 
•odet. 

· Tot:a.l overlar:> of string contai.ners is per•itted. 

Total overlap of descriptors <A = B> is permitted. The 
hardware. is restr;c.ted to not upda.te the source descriptor 
before· the desti_lla:t·ion descr·i.pto,. ha;s be:e·n acqui:red. 

·~ P·artiat .over tap of substrings. will produce unspec.ified 
results unless the destination substring select bits eQual 
•1• CCBA => CEA> and the descriptors totally overlap 
.tA.:: 8),.. tn. which case the,.. s,t.ring ;s nor•alized by •oving 
the string to the left and fillin~ the container with the 
padding. characters· specified by · the •e• address 
controller~ · 
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21.2 COMPARE STRING CCPS>IOP=At 

Format 

t O~ I AF l BF I A 1 
+-----·+---------+------+ ..... ----..-.-------+------------.... + 

OP = A1. 

AF = A Me•ory Area Variant. AF •ay be indirect but a 
__ ·, t.iteral fl.ag. w:ill cause an Invalid Ins·truction fault 

<IEX = 21>. The •ost significant digit is the Memory 
A~ea Variant. A value of "0" indicates that the 
Memory Area. spec.if; ed by the Environment Number and 
~he Memory Area Number contained in the first string 
descriptor <A> is to be used for the addresses 
contained vithin the first string descriptor. A 
value of "4" indicates that the Memory Area specified 
for the first string descriptor <Al is to be used for 
the addresses contained wjthin the first string 
descriptor. Th~ use of all other AF values is 
reserved and will eause an Invalid I~struction fault 
( IEX = 25). 

BF = B Memory Area Variant. BF may be indirect. The most 
significant digit is the Memory Area Variant. A 
value of •o• indicates that the Me•ory Area specified 
by the Environment Nu•ber and the Me•ory Area Number 
contained in the se~ond string descriptor <B> is to 
be used for the addresses contained within the second 
string descriptor. A value of "4" indicates that the 
Me•ory Area specified for the second string 
descriptor CB) is to b~ used for the addresses 
conta·ined within the second string descriptor. The 
use of all other Bf values is reserved and will cause 
an Invalid Instruction fault CIEX = 26>~ 
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A= Address of the first string descriptor. Address may 
be inde&ed, ihdire't or extended. The final address 
controller must spe~tfy UN or cause an Invalid 
Instruction fault Cl~X = 03>. 

B : Address of the second stririg de~criptor. Address •ay 
be indexed, indirect or extended. The final address 
controller s~ectfies the padd.ing variant as follows: 

Function 

PA01HN& VARIANT 

Pad with z.ero 
No.padding 
Pad. "'it h bl.an k < 40> 

B-CONTROLLER 

0 <UN) 
1 <SN) 
2 (UA) 

Th~ Compare String instruction ~ill co•pare the binary 
•alues .of the substrin~ defjned, by the String Begin and 
End Addr~sses specified by th• •A• string descriptor to 
tb·e s.ubstri·ng defined by the String Begin and End· 

. , Addresses spec.ified by the •e• s.t:ring descriptor and set 
the to•parison Flag.s EQUAL if the strings are identital, 
~IGH if the "A• string is of greater value than the "B• 
string~ and LOW if .the •A" string is of lesser value than 
the "&•.string. No coapare will take place on the data 
located at the string end.address~ 
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21.2 

.. 

COMPARE STRING, (CPS)/0P=A1 (Continued) 

If a String Begin Address is greater than the String End 
Address~ cause an Address Error fault (AEX = 01> and 
terminate the instruction kith no further action. 

The c:o•parison 
length> w-i l l 
EQUAL. 

of two null strings 
cause the Co•parison 

<strings of zero 
Flags to be set to 

If the 
strings 
set .. 

source and destination lengths are equal the 
will be compared and the Comparison Flags will be 

If the lengths are uneQual, the co•parison will be 
dependent on the value of the "B" address controller. 

If the "B" address controller is equal to •1", the longer 
string will be compared to the shorter string for the 
length of the shorter string only. However, for this case 
of no padding, comparison with a null string will always 
set the Comparison Flags EQUAL. 

It the "B" address controller is eQual to "Off, the longer 
string will be compared to the shorter string for the 
length of the shorter string then the re•ainder of the 
longer string will be compared against zeros. <For 
comparison with a null string, the non-null string will be 
co•pared entirely against zeroes.> 

If the "B~ address controller is eaual to "2", the longer 
string will be compared to the shorter string for the 
length of the shorter string then the remainder of the 
longer string will be compared against blank (40) 
characters. <For comparison with a null string, the 
non-null string will be compared entirely against blank 
characters.> 

Overlap 

Partial overlapoing descr;ptors will produce unspecified 
results that may vary from processor model to processor 
model. 
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K~SH STRtNG CHSHJIOP=A2 

Format 

t OP J: A f I- Bf I A I e· I 
+~-~-----+----+----.--·----+ ... _..-~--... --+ 

OP -· Al 

Af: = A- flte•ory Area Variant. A·F 11ay be· ;·nd.irect but a 
, __ . t.i~e·r·a.t fLa·g . ._i;ll cause an I.nvalid Ins·truction fault 

<Iex· =· 21 >. A val.ue of "00". indicates that the 
Memory A-rea. specified by the Environment Nueber and 
th~ "eeory Area Nuaber containe4 in the source string 
desc.ri pt or <A) · is to b.e µsed for tbe addresses 

·contained wi'thin- the so.u.rce s.tring descriptor. A 
. y:atue of "40• indicates tha,.t. the Memory Area 

specified for the source string descri~tor <A> is to 
be~ u.sed f·or the addresse·s contained within the source 

.s.tr-i·ng desc.riptor.. The use of all. other Af value.s is 
reserved, and. w:;Ll. c:au.se an Invalid Instruction fault 
tIEX = 25). 

Bf = Lengt~ of the •e• field. A valu~ of •oo• is equal to 
a length of 100 digits. BF •ay be indirect • 

. A = Address of the source string descriptor. Address may 
be indexed, indirect or extended. The final address 
controller aust specify UN or cause an Invalid 
Instruction fault <IEX = 03>. 

B = Address of the destination hash key field. Address 
••·Y be- index·ed·,. ind.irect or extended.. The· ti nal 
atfd'.ress, cont'roller aust specify UN or cause an 

.. ': .. ,c,,~-lnv·a.t.i.d. Instruction fau.lt. C:.IEX = 03>. 
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Th~ Hash Strin~ instruction will produce a hash key of 
•ef•· digits based on tke string defined by the String 
Begin and End Addresses specified by the •A" string 
descriptor and store the key in the •emory loca~ion 
spec.i fi ed. by the "B"" address .. 

Ef th~ String Begin Address fs greater t~an the String End 
Addres.s,. cause an Address Error fault CAEX = 00 and 
terainate the instruction with no further action. 

If. the length.oft~~ source.string is less than the length 
of the destination field <BF>, the data fro• the source 
st r·i ng. w, i· l l be • ov e d to the des ti n a ti on data f i el d and t he 
reaa,n1n~ destination data field will be filled with· 
trailing zeros. 

If ~he~ length of the source string is equal to the length 
of th~ destinatton fi~ld (Bf), the data from the source 
string ~ill be moved to the destination data field and the 

I"' instruction will tera.inate w;th no further ac.t;on. ~ 
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The hashing algorithm reauires t~at successive "Bf" 
. a•ounts cf the speci.fied string are Ex~lusive OR'ed and 
the1' result stored in me•ory.. The following s·teps 
itlus-trat·e one·· •ethod of performing this algori th111. 

1~ Using the String Begin Address as the source address, 
•ove "BF" digits from the string to the •en field in 
11e•ory. 

2. Incr•ment·· the source address by "BF"~-

3. Perfor• an E•clusive OR of "BF" di~its specified by 
the sourc~ address and the "B" field in •e•ory. 

4. Store the result in the •s•.field tn •eaory. 

5.-. I'ncre•ent- the· source address by 118 F" and repeat Steps 
3 - S until th~ difference bet~een the source address 
and th~ String End Addresa is zero or less than "BF". 

·If t'·he di'fference· is zero the 
coaplet'e. 

instruct ion is 

If th~ difference is less than •sf•, then perfor• the 
next· Exclusive O.R with only the· difference am·ount. 

Store the, result in the· "B" f'ield ;n memory leaving 
the' re•a:inder of the "B• field as it was previ ousl )' 
~nd ter•inat~ the instruction. 

Overlap 

Afty overlap of th~ "B" operand ~itk the des~riptor or the 
string prod.uces unspecified. results. 
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2Z RESERVED MEMORY 

22.1 KERNEL DATA AREA 

Th~ following areas of absolute •e•ory are reserved for 
the· purposes indicated. 

Absolute 
1111.emory Address 

. Q(t-3·9 
00-07 
08-15 
16-23 
2·4-31 
21-22 
32-33 
34-35 
38-39 
40-45 
46-47 

48 
49 

50-71 
72-81 
82-85 
86-93 
94-99 
100~111 

120-131 

-
1640-1651 

8000-8039 

Purpose 

Indirect Field Le"gth 
Undefined 
Ind~x Register One CIX1> 
In~ex Register Two <IX2l 
Ind~x Register Three <IX3) 
Interrupts Occured Code 
Ins~ruction Interrupt Cause Descriptor 
"CP K.ernel ReQuest Code 
SCAN Result Storage 
Kernel Stack Pointer 
Breakpoint Pattern for Kernel 
HALT execution Digit 
Internal I/O ~ask 
Unused 
R/D Storage Area 
Curren~ Task Number 
Reserved 
Kernel Interrupt Branch Address 
Channel "00" Result Descriptor 

and Link 
Channel "01" Result Descriptor 

and Link 
• 

Channel "77" Result Descriptor 
and Link 

"CP Kernel ReQuest Data 
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.. ·.+--+--+--·+--+--+--+--+·--+--+--+-+--+--+--+-+-·-+--+--+--+--+ 
I 01 I 02 I 03·1041os·106 I 07108109110111· 112t1'3I14 •. ,sIt6I17I18I19 I 201 
+--+--+--+--+·--+--+--·+--+-+--+--+--+--+--+--+--+--+--+--+--+ 
I: J, I. I, I 
.~.~<---RIO•--> l<---LINK--~t<--R/D---> l.<-----MCP USAGE------> I 

. 
Memory address for· chann~l •nn• Result Descriptor and Link eQuals: 

20 x Channel •·nn" + 100 •. 
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~2.2 RESERVED. MEMORr RELATIVE TO ThE MCP DATA AREA 

Each' task has the following areas of its MCP Data Area 
<En~ironment #0~ Me•ory Area #0) reserved for the pur~ose 
ina.icated. 

Relative 
Mentory Address 

0:0-39: 
. Q8'-f5 
16-23 
24-31 
38-39 
40-45 
46-47 
48-49 
50-51 
52-53 

-···- ..... 54.-55 
56-57 

·. sa~s9 
60~61 
62-63 
64-65 
66-1-1 
72-81 
82-85 

86 
87-92 

93 
94-99 

Purpose 

Indi~ect Field length 
Index Re~ister One lIX1) 
Index Register Two CIX2> 
I"dex Register Three <IX3> 
SCAN Result Storage . 
Stack Po1nter 
Breakpoint a·i t Pattern 
Edit Table Entry 0 
Edit Table Entry 1 
Edit Table Entry 2 
Edit Table Entry 3 
Edit Table Entry 4 
Edit Table Entry 5 
Edi,t Table Entry 6 
Edit Table Entry 7 
Trap Enable <FF> 
Trap Address 
RID Storage Area 
Task Number 
Reserved 
Hyper Call Function Table Pointer 
Reserved 
Hyper_ Call Function. Table Limit 
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.APPENDIX A ~ CO~PATIBILITY NOTES 

INTRODUCTION 

The •ain>body of this specification describes the machine 
independent behavior ·of a family of computers built with 
the v-series operating system architecture. All members 
of the family exhjbit the operational characteristics 
described in the main body. Previously supported user 
progra•s are s-ti ll sup.ported by thi S- archi tecure, however, 

··all of the prior privileged inst rue ti ons have been changed 
or •odified so that only a v-series operating system may 
be executed with the describle i~structions. 

The purpose of thfs ~ppendix is to describe and contrast 
the •achfne depend~nt behavior of various medium systems 
proeessora a~ applied to the specified instructions. 

Note: In the descriptions that follow, the phrase 
•result$ are unpredictable• •eans that the 
tnstru~tion may not get the saae resul~s from 
execution to executi-on due· to th'e parallel access 
~tdding by multiple requesters, the fact that input 
operands •ay not be fully buff~red before writing, 
and the require•ent that in some c~ses aultiple 

-•emory modules •ust be available for a read. 

A.01 RELATED SPECIFICATIONS 

PS 1994 2382. 
SIS 1-937 119·3 
EDS 1983 6915 
EDS 1990 9431. 

V300 
V300 
\1300 
V300 

Syste• 
Architecture 
lOP 
SNAP 
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APPENOIX A - COMPATIBILITY NOTES (Continued) 

A·.02 CPA 

•use of SN data types or ·mixed UA~ UN data types may 
produce incompatible results." 

84800 - Mixed UN, UA data types: 

Eac~ digit of UN field is appended to a zero digit 
to produce a character of the for• Od which is 
co•pared against the other operand's character. 

SN data. type: 

The 84800 treats this exactly as if it wer~ UN 
Ceg_ 7 SN is treated as if 7 UN). 

82900 - Both operand data types Must be t~e sa•e, or else 
B 3 9 00 i t i s t re ate d as an Inv al id I n st r u ct i on. SN i s 

treated as UN. 

B490G - If the data types are not both UA or both UN, 
execution of the instruction results in a BCT to 
94 with Invalid Instruction set in the processor 
R/ D. 

V3 - If the data types are not both UA or both UN, 
execution of the instruction results in a Hardware 
Call procedure w;th an Invalid Instruction fault 
(IEX = 03). 
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APPENDIX A - COMPATIBILITW Nor·es. (Continued) 

•wh'en the '"A.•· anc:t:. "B" controllers indicate UA data, the 
field lengths are equal <AF=Bf)., and the final •a" address 
is wit·hin the "'A 11

· data- f ;etd. <address .. A" to "A• + 2 x 
A'F), the source data field betw-een Uae "A" and "B'• address 
vill be rep4!ated th·,..oughou.t. the· des.ti:nation field •. " 

.. . •cases ot overtappi.'ng.: •A_ ... and. •e•·, o.ther-· than. described 
above, may produce incompatible results." 

84800. - UN-UN o.r .S.N-stt.:; 

·Source data between •A" and: "8" addresses will be 
replicated. in· •e•··. Rules for ·padding or 
truncation re•ain the sa•e. 

AF doe~ not have to eaual BF for replication. 

Mixed data types cause unusual results. 

82900,- In.all cases.,. other than the one described, no 
- 9:3900 replication will take place. ·The r·esult field 

wilt conta-Jn th·e sa•e da,ta as if ther• were 
. no. overlap. 

849~0 - Sa•e as 82900/83900 except that partial 
V3 overlapping the li~eral field ~ill cause the 

· r-esu.tt· "f.i·el.d to·: contain the' sa•e data as i·f there 
no; overla,p. 

~-eurroughs.Prio~ Written Consent Required For Disclosure Of This Data--



+-------------
BURRQUE~S CORPORATION 
SYSTEM 6~VELOPM~NT GROUP 
PASADENA PLANT 

I 
I V SERIES INSTRUCTION SET 

1997 53.90 

' COMPANY CONFIDENTIAL SYSTE~ DESIGN SPECIFICATION REV. A PAGE 381 

APPENDLX A - tO"PATIBILlTY NOTES CConti~ued) 

~-04.t •cases of ove.rlapping "A• and •s·~ other than d~s~ribed 
. ahov·e, •ay.· produce incompatible r-esults ..... 

A.04.2 

84800 UN-UN, SN-S~ or UA-UA: 

Sourc• data between •A" and •eff addresse& will be 
rep.ticated in· •a•., Rules. for padding. or 
~truncation re•ain the sam~-

Mixed data types cause unusual results. 

82900 - In all ~ases, other than the one de~cribed, no 
83900 replication will take ptace.. The result field 
.B490a vill contain the sa•e data a~ if .there were no 
V3 overlap·. 

"Move Nu•~ric ·UA-UA and UA-UN caus~ inco•patible result in 
th~ final comparison flags.ff 

84800 
84900 
V3 

82900 
83900 

UA-UA, UA-UN 

lf the interpreted value of the source data is 
. zero, the coaparison flags will be set to EQUAL, 
otherwise the comparison flags ~ill be set to HIGH 
if the fi~st digit of the source data is 
interpreted as positive or the co•parison flags 
~ill be set to LOW if the source data is 
inte:rpreted. as nega.tive. 

UA-UA, UA-UN 

If the interpreted value of the source data is 
zero, the co•~arison flags will be set to EQUAL, 
otherwise the comparison flags will be set HIGH. 
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APPENDIX A - CO"PATIBil.ITV NOTES <Continued) 

A .OS BZT, eo.r 

•use of. SN data type tnay prod.uc.e inc.ompatible results. 

84800 - Treats all non-UA data types as UN. 

82900 - An SN. data type will result in an Invalid 
83900 Instruction~ 
84900 

~3 - An SN data type ~ill cause an Invalid 
Instruction fault <IEX : 03). 

A-06 LSS, EQL, lEQ, &TR~ NEQ, GEQ, #UL, GTN 

•use of branch prediction op codes may 
+~compatible behavior-" 

result 

84900 - E•ploys a branch prediction sche•e whereby 
v.3' various op codes indicate tlle •est probable 

branch· pa.t·h .. 
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APPENDIX A - COl'!PAT IB Il.ITY NOTES (Continued) 

Branch Equivalent Predicted 
Pred;ction Bran ch Branch 

Op Op Path 
.-..- ._..... __ _....,_, - _________ .... .._._.._. --------...... --. ... ~ 

2t 21<LSS) Not taken <last ti me not taken) 
22 22(EQL) Not taken <last ti •e not taken) 
23: Z3<LEQl Not taken <last time not taken> 
24 24t6TR) Not taken (last ti•e not taken> 
25 25(NEQ) Not taken ClaJt time not taken> 
26 26<GEQ) Not taJten <last time not taken> 
2A 2A(NUL) Not taken <last ti me not taken> 
28 2B(Glt0 ·Not taken <last ti11e no.t taken> 

81 21<LSS> Not taken flast ti me taken> 
82 22CEQL) Not taken <last time taken> 
83 23CLEQ) Not taken <last ti•e taken> 
84 24CGTR) Not taken <last ti•e taken> 
85 ZS<NEQ) Not taken <last ti me taken> 
86 26 < GEQ )- Not taken <last time taken> 
BA ZACNUL) Not taken <Last time taken> 
BB 2B<GTN> Not taken <last time taken> 

E1 21ClSS) Taken <last time not taken> 
EZ 22('EQL) Taken <last ti me not taken> 
E3 23(LEQ) Taken <last time not taken> 
E4 24CGTR> Taken <last ti•e not ta ken> 
ES 25<NEQ) Taken <last ti 11e not taken> 
E6 26CGEQ) Taken <Last thte not taken> 
EA 2ACNUL) Taken <Last ti me not taken> 
EB 2B(GTN) Taken <last ti11e not taken> 

F1 .. 2:1 fLSS) Taken <last tiae taken> 
f 2 22<EQL) Taken <last ti me taken> 
f 3 23CLEQ) Taken <last time taken) 
f.4 24<6TR) Taken <-last time taken> 
f 5 25CNEQ) Taken <last time taken> 
f 6 26CGEQ) Taken <last ti me taken> 
FA 2ACNUL) Taken <last time taken) 
FB 2B(GTN) Taken <last time taken> 
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A:.C7' 

A.07.t 

A-07.2 

APPENDIX A-- COMPATIBILITY NOTES (Continued) 

•tf AF~ indicates 
inco•patible." 

ti-tera-l, results may be 

e:4aoo- s.ince, t.he fi-etd t.ength is- AfBf-,_ the normal literal 

82900 
. 83900 

code . (e· •. g-. "A-6") would indicate a, li t~ral of over 
400.: .d.i.g:i·tsi start.ing, at the instruction's 

· ··· #-sy,l lable. 

Results in an Address Error • 

949·00· -- R'esults i:n an Invat id· Instruction.· 

V3 - Causes an Invalid Instruction fault (IEX = 21>. 

•us~.e. o.f non-Mod 4 ·~· or. •e• add.resses . ••Y produce. 
inco•pat'ible resutt:s_. ... 

Result~ +~ an· Address Error-

82900 •·No •od restrictions on •A• or "B" • 
. 83900 
84900' 
V3 

---Burroughs. Prior Written C40nsent Required For o isclosure Of This Data--
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A-08 

APPENDIX A - CC~PATIBILITY NOTES <Continued) 

•partial overlap of "A• or •e• may produce i•compatible 
results." 

84&0-0 - Results are consistent but undefined. 

82900 
&3900 

84900 
V3 

ADD, SUB 

There are no overlap restrictions. The correct 
resuLt will be stored fn the "B• field. 

If both the "A" and •a• op~rands are less than or 
equal to 10 digits long, the correct answer will 
be stored in the result field. If either "A" or 
•s• operands are greater t~an 10 digits long and 
if the "A" address eQuals the "B" address and 
their data ty~es are also the same, the correct 
result will be stored regardless of the values for 
AF and. BF. In all other cases~ the results are 
undefined. 

"Partial overlap of •A" or "S" with "C" may produce 
i•compatible results." 

84800 Results are undefined. 

82900 - Since there are no overlap restrict;ons, the 
83900 correct result will be stored in the "C" field. 

84900 
.... "::.V3 

If bot~ the •A" and •e• operands are less than or 
eaual to 10 dig; ts long, the correct- answer. wi Ll 
be stored in the result field. If either "A" or 
"B" operands are greater than 10 digits long and 
i f the "A• or "B" a d dress e Q u al s the .. C" add res s 
and the respective data types are also the same, 
the correct result will be storea regardless of 
the values for AF and BF. In all other cases, the 
results are undefined. 

~-Burroughs Prior Written Consent Required For Disclosure Of This Data--
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APPENDIX A - COMPATIBILITY NOTES (Continued> 

A.10 MPY' 

•Partial overlap of "A~ or "B" with "C" •ay produce 
imco•patible results." 

84800. - Results. are consistent but undefi"ed. 

82900 
83900' 

84900 
V3 

Since there are no overlap restrictions, the 
correct result w:ill be stored in the •c• field. 

. 
~ If both the "A" and •en operands are less than or 

e~uat to fQ digits long, the correct answer will 
be stored in the result field.· If either •A" or 
•e• operands are greater than 10 digits long and 
if the "A" or •en address. equals the •c• address 
and the respecti~e data types ar~ also the same, 
the correct result w-ill be stored regardless of 
the value~ for AF a~d BF. In all other cases, the 
results ar~ undef fned. , 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--
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APPENDIX A - COMPATIBILITY NOTES (Continued> 

A.11 ANO,. ORR, NOT 

A.tt.2 

"If the da.ta types are not all UA and not all UN, 
incompatible results •ay be produced.• 

84800 - "ixed data types produce irregular results. For 
exa•ple, UN-UN-UA case results in characters whose 
zone digits are zero. In the UN-UA-UN case, the 
le•st. significant digit of each "B• field 
~haracter is ignored. 

82900 - The "A".data type is used for all three fields 
83900 ("8" and "t" data types are ignored>. 

84900 Results in an Invalid Instruction. 

V3 - Cause an Invalid Instruction fault <IEX = 03). 

•partial overlap of "A"· or "B" with "t• aay produce 
tncompatible results". 

84800 - Results are produced from previous intermediate 
results. 

82900 
83900 

There are no overlap restrictions. The correct 
result will be stored in the "C" field. 

84900 - If both the "A" and "B" operands are less than 
V3 or eQual to 10 digits long, the correct answer 

w~ll be stored in the result field. If either "A" 
or "B" operands are greater than 10 digits long 
and if the "A" or "B" address eQuals the "C" 
address and the re~pective data types are also the 
sa•e, the correct result will be stored regardless 
of the values for AF and BF. In all other 'ases, 
the results are undefined. 

--Burroughs Prior.Written Consent Required For Disclosure Of This Data--
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APP.EN 0 IX A - C 0 MP AT I BI l I TY N 0 TES ( Cont in u e d) 

A-f2'. SEA': 

•rn~ eac.h type of sea.r·ch, if the •e• field entry· being 
coepared to the key overlaps \lith the nc• address 
location, inco11patible results may be produced •. " 

84&00 - Search for. Equal. 
84 .. 900 

. V:3 the overlapp.ing "B•' field, entry is alw.ay·s 
considered Not· equal to the key. 

~earch for Lo~ or Lowes~. 

Only those units of the •a• fi~ld entry up to the 
•c•· addre·ss. are com.pared against a corresponding 

.nu•ber of units of the "A" field key • 

. 82900 - If the "B" fi.eld ov.erlaps the •c,w• address and it 
&3900 fs the f~rat comparison <i.e., starting •a" 

addr4!'s.sl,.. then the full •e .. field is co•pared. If 
ttte •e• field overlaps the •c• address and it is 
not the first co•parison, no comparison is 
performed and this "B" field entry is considered 
note eQ.ual to the key. 

--Burroughs Prior Written Consent ReQui red For Disclosure Of· This Data--
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A .. 13-1 

A.13.3 

APPENDIX A - CO"PATIBILITY NOTES (Continued> 

•use of an SN data type for the "t• field •ay produce 
inco•patible results." 

84800 - SN is treated as if the C controller specified UN. 

82900 
&39QO 
84900 

SN. data type in .t.he C addres.s controller sets 
Invalid Instruction. 

V3 - SN data type in the C. addres_s. controller causes an 
Invalid Instruction fault <IEX = 03>. 

Use of undigits A-F. for "M" or values for "Av" not 
specffied may produce incompatible results." 

R48QO - Results are undefined and may go undetected. 

&2900 - Results in an Invalid Instruction .. ·A partial result 
&3900 may have been stored in the •c~ field. 
84900 

V3 - Causes an Invalid Instructi~n fault <IEX = 07>. A 
partial result •ay have been stored in the "C" 
field. 

•overl~p of "A", "B", or "C" fields in any manner may 
produce incompatible results." 

&Z900 - Total overla~ of •A• and •t" fields will produce 
·83900 expected results~ Any other for• of overlap 

produces undefined results •. 

84800 -
84900 
V3 

If "A• address = "t• address, the •A• and "C" data 
types are the same, and the edit operators in the 
"B• field consist of any subset of Move Suppress, 
Move O~gits, and Move Characters, the results are 
the same as the 82900/3900. All other cases 
produce undefined results. 

--Burroughs Prior Written Consent ReQuired For Disclosure Of This Data--
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APPENDIX A - COMPATIBILITY NOTES (Continued) 

A.14 TRN 

A.14-1 

A.14.2 

A.14.3 

A .1"4.4 

"If: Af indic.a.tes; . liter.al, ;nco1npatible results 1nay be 
produced.•· 

84800 - Since AF and BF are concatenated, a lite~al length 
82900 of hundreds of units will result. 
83900 

84900 ~ Results in an Invalid Instruction. 

V3 -- Ca,uses an· Invalid Instruction fault CIEX· = 20 .. 

•it the •c• add~ess controller data 
i.nco•patible resu.lta aay be produced." 

type is 

B.480Q SN is treat~d as if it were apecified as·UN. 

82900 - Results in an Invalid Instruction. 
83900 
84900. 

V~ - Causes an Invalid Instruction fault (IEX = 03). 

SN~ 

•rf the "A•· and "C• data types are both UA or both UN, the 
•A" and •c" fields may totally over lap. All other for•s of 
overlap may produce incompatible results.• 

84800 - Results are undefined. 

82900 - Results are undefined and may be different than 
B39CO the 84800. 

84900 - Re-sults are unpredictable. <See "Introduction .. 
V:3· no.t.e·l 

B Address res~rictions. 

84800 - B Addr•ss must be MOa 1000. 

82900 - No address restrictions. 
83900 
84900 
V3 
vs 

--Burroughs Prior Written Consent ReQuired For Di~closure Of This Data--
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APPENDIX A - COMPATIBILITY NOTES (Continued) 

"Partial-overlap of the "A" and "B" fields aay produce 
iaco•oatible r~sults." 

84800 - The first move results in the data between "A" and 
•e• •s•eared•. This result is produced BF times in 
the "B" field • 

. . 
82900 - No overlap restrictions. Produces correct result 
83900 in the "8" field. 

84900 - If the "A" address= the "B" address and their 
V 3 d at a types a re the same, the c-o r rec t · re s u l t w i l l 

be stored. In all other cases, the results are 
undefined and depend upon the data types, the 
field lengths, and the module of the addresses. 

--Burroughs Prior Written Consent Requir•d For Disclosure Of This Data--
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APPE.NDIX A - COl'ltPATIBILITY NOTES <Continued) 

":tUTHMETI:C I.N STRUC.TlO N·s· 

•1f the operand data contains u.ndi.g.its other than in the 
s.ign d.igi t, in.compatible results may be produced •. " 

84800 - Undigits in ari-th11etic data other than the sign or 
z:one d.i gj.t s a r1! not· detected as an er ro·r-. 

' ... ·.;,: ~ 

--·.:.<: .. • ;\~.~·-·->:! .. "·&·29;Q.Q· .... ~ .u:-n.d~i:9i·:t-s."·.i~n·~ a r .. f-t'.'h·~·'-et.:i:c .. d.,a.-ta- o.t·he·-r" tha·n. t·he s.ign O-r 

B390n ~on~ dfgis are detected as errors. The entire 
ft.eta containing the invalid unidgits· remains 
une-.ha-nged. The pro.cessor reports the address of 
t·tte instruct: ion in- -error. The Overf-low Flag is 
always' set •. 

84900- Undigits in arithaetic data other than ~he sign or 
zone: digits are .detected as errors. If the operand 

erro.r -is a,lso,vritten;. <i •. e.,. INt.>, the operand . ••P:· be'. pa.r,ti:au.:y overwritten- wittr th,e new re,sult 
bu.t the d:etec·ted undigits· will st;.:l,l be present. 

'.The•.. processo~ reports the add·ress o.f the 
i;nstruct.ion in error. The Overfl.ow Fla.g w.i ll not 
be· set. 

Undigits in arith•etic ~at~ other than ~h~ sign or 
zone·· digits a re detected as errors •. If the o.perand 
f~e~ror ts also written <i.e., INC), the operand ••Y be p~rtially over~ritten with the new result 
but t~e detected undigits will still be present • 

. the·, pro,cessor w.i ll. report the address of the 
inst;rurtion in• erro·r in the· resultant Hardware 

.Call ~rocedure. Tie ·overfl~v Flag w~ll not be 
set.:· 

--Burroughs Prior Written Conaent .ReQuired For D~sclosure nf This Data--
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APPENDIX A - COMPATIBILITY NOTES <Continued) 

A·.f'7 R'AA·,. RA-s·,. RSU,. RSS,.., RMU,. RMS 

r~ the •antissa of an input 
(contains leading zeros>, 
produced. 

operand i:s 
incompatible 

no.t nor•ali zed 
results may be 

84800 - The unnormalized data will be used for the 
&4~00 operation,_ which •ay produce a less precise result 
V3 titan: if t.he dat.a had been nor•alized. 

92900 - The data will be normalized prior ~o the operation. 
83900. 

~.18 RAA, RAS, RSU, RSS 

Bffferent processors •~Y •aintain differing number of 
s..ig.ni·f.i .. cant dig.its durin~ the coaputation, thereby 
pvoducfn9 slfghtly tncompatible results. 

8480« - Single prec~s1on •aintains·9 significant digits; 
84900 double pr~cision maintains 17. 
V3 

B29CQ - 215 significant di~its are •aintained. 
939()0 
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APPENDIX A - COMPATIBILITY NOTES <Continued) 

A.19 NTR· 

A •. 19·.2 

•tf AF spec.ifies li·teral, incompatible ·results may be 
produced: .... 

84800 - Undefined results. 

82900 - Results ;n an Address Error. 
83900 

84900 - Results in an Invalid Instr'Uction. 

V3 - Causes an Invalid Instruction fau.lt CIEX = 21>. 

•tf the address to be written into base relative location 
00·0040 exce-eds. s1x dig.its,. inco•patible results may be 
produced." 

.. 84800 - Result~ in an Address Error •. 

82900 
83900 
B49Ci0 

Results in an Invalid Instruction. 

V-3 - Causes an lnvaUd Instruction fault <IEX = 04>. 
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+--------------
1 

BURROUGHS CORPORATION 
SYSTE'- DEVELOPMENT GROUP 
PA·S-DENA PLANT 

+-----------------------+ 
V SERIES INSTRUCTION SET 

1997 5390 

+-----~-...-----------.------.--._-- ... ·--------------~-.--
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 395 

APPENDIX A - COMPATIBILITY NOTES (Continued) 

A .. 20 MVD 

A.20.t 

A.20.2 

"Partial overlap of "A• and "B" may produce incoapatible 
results .. " 

84800 -
B29QO 
83900 

If overlap occurs on a move for~ard and the "A" 
address is less than "B" address, the source field 
digits, in groups of four, are •oved to the 
destination field with s•ear. If overlap occures 
on a move backward and the •A• address is greater 
than "B" address; the source field digits, in 
group of four, are moved to the destination field. 

84900 - Move Forward 
V3 

If •A• - "B" < 4, groups of 4 digits will be 
aoved and will replicate accordingly. 

Move Backward 

the difference between •A" and "B" will be 
repU ca ted. 

•use of a literal may produce incompatible results." 

84800 - Literals are allowed. 

82900 - Results in an Address Error. 
83900 

84900 - Results in an Invalid Instruction. 

V! Causes an Invalid Instruction fault <IEX = 211 .. 

~-eurr~ughs Prior Written Consent Required For Disclosure Of This Data--
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~.2f 

A1.21:: •. t 

..... '. 

.. APPENDIX A· - C:OMPATLBILITY· N.OTES~ CC.ontinued) 

MVt. 

•A L;·teral ••Y produce inco11pat1ble res.ults."· .. 

84800 - Literal is allowed. 

82900 
83900 

Literal is allowed but not recommended. 

V·3 - literal vit.l cause an I:nvalid Instruction fault 
(.lEX = 21 > •. 

"Any partial or totat overlap 11ay· produce incompa'tible 
re·sutt S;*··-

84800 -.Total overl~p allowed on: 
..... ~B.4900. 1.) Identi:.eal B and C field or 

v·3: Z') Iden·tical. A and B field • 

is- at lowed .• 

82900 There· are no overlap restrictions. 
8390(} 

A.21.3 •zt the three address controllers are .not 
· inco.•pat.ible results may be produced.• 

eq.ual, 

8480Q - Not detected. •c" address controller used for all 
thr-e~. 

:;:a,Z90Q Results in an Invalid. Instruction. 
83.900 
84900 

~V3 · - Cau,ses. an Invalid Instruction fault <IEX = 03>. 

--Burroughs P~ior Written Consent ReQuired For Disclosure Gf This Oata--
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APPENDI~ ~ - COMPATIBILI.TY NOTES (Continued> 

A.2-Z BRT ri· B ST 

A.22 .. 1· te:Use of literal may produce inco•patibte results .. ·• 

84800 - literal is allowed. 
,; . 82900 

A .22.2 

B3.9QQ 

1!490a Re:sults in an Invalid Instruction •. 

V~ - Causes an Invalid Instruction fault (IEX = 21>. 

•£f the "A" controller spectfied SN, incompatable results 
•ay be produced.• · 

B48Qll - SN treate~ as.it UN was specified. 

82900 Results in an Invalid Instruction. 
·e.3900. 
849QQ;· 

- Causes an Invalid Instruction fault CIEX = 03). 
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APPENDIX A - COP"PATIBILITY' NOTES <Continued) 

A .. 23 SRO. 

"Unoigit·s in AFBF or ·Link adqress aay p.roduce inco•patibl:e. ·· t 

results ...... 

84800 
B29Cl0 
83900 

B49QO 

There is no undigit check for ~FBF or the Link in 
the -RID. area. 

Undi·git$ are· checked for AFBF and the following 
l.inks will result in an Address Error. 

V.3. - Und.ig.its in AFB F and the following links ,.; l l 
caus.e an Address Error fault (·AEX = 42>. 

A •. 23.1 SRO 

84·800 - SRO resets Proc.essor Interrupt • 
. 82900 

83900• 
84900 

V3 -· Processor Interrupt is not reset by this 
instruction. 

This instruction is functionally different than the same 
op code in prior processors. 

~-Burroughs Prior Written Consent Required For Disclosure Of This Data--
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APPENDIX A - COMPATIBILITY NOTES (Continued) 

A .. 25 HBK 

·"Specification of an AF indirect field length aay produce 
incompatible re~ults." 

84800 - An AF indirect field length may have many levels 
of indirection. Due to the indirect field length 
flag bits, the final AFA value aust be in the 
~exadecimal range o-e. Undigits are· allowed in the 
final AFB value. 

82900 - If the original AF does not specify indirect field 
83900 length, the AF is valid and unchanged. 

How~ver, if the indirect field length bits are 
set, the indirect field length is checked for 
errors and resolved <only one level of indirection 
is resolved>. The final resolved field may be any 
value and is ignored. 

84900 Any undigits in the original AF will cause an 
V3 Invalid Instruction unless contained in a valid 

indirect field length or literal specification. If 
the indirect field length bits are set, the 
indirect field length is checked for errors and 
resolved Conly one level of indirection is 
resolved). Th~ f;nal resolved field may be any 
value and is ;gnored. 

A.25.1 HBK 

84800 
829·00 
83900 

-· 84900 

V3 

The Halt Digit is located at absolute memor) 
address 77. 

The Halt Digit is located at absolute memory 
address 48. 

--Burroughs Prior Written Consent 9equired for Disclosure Of This Oata--



BURROUGHS CORPORATION 

,:··· YSTEPl DEVELOPMENT GROUP 
~... ASADEliA PLANT 

1997 5390. 

V SERIES .INSTRUCTION SET 

+~---....... .-... --~---._....._._._ ___ ~--.-..-----·-------
COMPANY CONFIDENTIA~ SYSTEM DESIGN SPECIFICATION REV. A PAGE 400 

A- .. 26 

A.26 .. 1 

A.26.2 

APPENDI~ 4 - tO,PATIBILITT NOTES (Continued> 

Sl.L/SLD 

~On a. successful SLL/ SLD the sign di git of B Address <and 
pre¥ious B Address in SLD> may produce fnco111patible 
results." 

84800 - The digit stored in sign d .. igit field in IX1 (and 

82900 
83900· 
84900 
V3 

I' X2 ; n SL D > i s n e i the r a 11 C ... or a • O,. •. 

Standard EBCDIC sign ts stGred in IX1 (and IX2 in 
SLD). 

•tf the "A" address controller .specifies SN, inco111pat-ible 
results: 11ay be produced·" 

84800 - S~ treated as if UN was specified. 

~29bO - Results in an Invalid Initruction. 
83.900 
84900. 

V3 - Causes an Invalid ·instruction fault (IEX = 03). 
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APPENDIX A - CO~PATIBILITY NOTES (Continued) 

A.29 UNDIGITS IN INTERMEDIATE INDIRECT ADDRESSES 

~~~ "Undigits in an unresolved intermediate address may 
· produce incoapatible results." 

84800 - The undigits will not be detected and Mill be used 
as an address which would fetch •eaningless data. 

82900 - U~defined results in final address without resulting 
83900 in an Address Error. 

84900 Results in an Address Error. 

V3 - Causes an Address Error fault (AEX = 32>. 

A.30 INDEXING ABOVE LIMIT OR BELOW BASE 

•An attempt to index below the BASE or above the LIMIT may 
produce inco•patible results.n 

·R48CO - Indexing below the BASE or above the LIMIT such 
82900 that the final address wraps back around to within 
83900 the Base/limit will produce an unpredictable 

result. Otherwise, it causes.an Address Error. 

84900 - Results in an Address Error. 

V3 - Causes an Address Error fault (AEX = 11>. 
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COMPATIBILIT~ KOTES (Continued) 

A<.31' MEMORY ERRO-R REPO.RT-
-:'.'' .. !_ 

v,3. - T'he, tocation· of: the 10 digit fiel'd for the: Memory 
,,_,;, __ '.. Errof".· Report is softw-are: controlled. The, Memory 

Error- Report Address,. previously loaded w-i th a 
Writ~ Hardware Register instruction 
cop· = 6-5:.Bf = 02>, i-s- used -as a pointer · to ::. the 
selec~ed meaory locations. Thi$ add~~ss •ust be 
aoct to ... 

. ,_J:lfe-- fo,r•at for thi·s f.ield> is· as- f'oltow.s.: 

+-fits D-+---+...;..--+----+----+---+---+-----+------+-L so-+ 
I- ea,. J. s4 I c3 t e .. 1 l gz I t4 1 R16 t R12 1 R08 I R04 1 
r; s1 1 s3. r c2 1 ,.3 1 Qt t L3 1 Rts 1 u 1 1 Ro1 1 R 03 1 
f; 56 1· S2 I: Ct I Pl2 I 62 I LZ t R.t4 I R10 I. R06 I ROZ I 
t: - SS I: St I B 2 I M 1 l G 1· I L 1 I~ R't3: I R 0.9 1- R 0 5 I R 0 t I 

= T~pe of error. 
= Sin~t~bit error. 

ftuLt,iple b; t error. 

S1-S7 = Error syndro•e <chip location map) 

Ct-C3 = "eaory 'a~d location CO - 7> 

a,1.:..ez· = e:ank· in· error 61-62 = Orginating. 
00 = Upper· left bank. 00 - READER 
01 = Upper r;ght bank 01 = FORMATTER 
10 = Lower left b.ank 10 = XfllD 
tf- = Low.er rig ht. bank t1. = XME 

read 

:;. :r .. llfT-N·3'- = "e•ory. typ.e 
<;·:.>.i •. ~h::.ooo = t .,z5; MB boa rd 

· 061' = 5 NB boa rd 
··1on = 2n ~&board 

.... ,.~ 'f,Ot ... =: _10 MB bo.a .. rd 

flt-a·z_ - Me.•ory requestor 
. - . Q:Q:; .. ·=· IQP .. 

0·1~> = WR I r··e· CTL 
10 = READ CTL 
1.1:. = Reserved 

Lt~L~ = ~ogfcal m•~ory module ID "u•ber <O - 71 

R01-R15 = Reserved 

re.Quester 

\.' 

-Burrough.s Prior Written Con sen~ Requ,i red For Disclosure Of This Data--
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APPENDIX A - COMPATIBILITY NOTES (Continued) 

A-32 BASE INDICANT VALUES 

•·some va.lues of the Base Indicant digit may be invalid" 

V3 - Base Indicant values of "8 - f" are reserved 
and will cause an Address Error fault 
CA-EX= 13l •. 

A.33 USER SERVICES "EMORY AREA TABLE ENTRY 

'":{, . -.' 

the first entry in the User Services Memory Area Table 
describes the environment of the MCP Data Area as follows: 

INFORMATION 

Base Address 
Linait Address 
s·ottware Use 

Not~ - Lowest me•ory address = 00 

DIGITS 

00-04 
05-09 
10-19 

The Base and Limit addresses of the User Services 
"emory Area Table entry are mod 1,000. 

Software aust add 10,000 to the desired Base and 
Liait values to provide absolute memory addresses. 

vs H - INFORMATION DIGITS 

·Base Address 

.... } •~-~I. 
· t.im·it Address 

Software Use 

00-05 
06-11 
12-13 
14-19 Me~ory Area Status Table Number 

The Base and Li•it addresses of the User Services 
"e•ory Area Table entry are mod 1,000 and do not 
reauire any adjustment to provide absolute me•ory 
addresses .. 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--
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APPENDIX A ~ COMPATIBlLlT~ NOTES (Continued) 

MEMORY AREA TABLE ENTRT FORMAts· 

: ... , 

V 3 Jrh e f o raa t of each Or i g in a l en t r y i s as f o l low s : 

INFORMATION 

Base Address 
···- tfa;:t- Address 

Software Use 
Memory Area Status Table Nueber 

DIGITS 

0·0-04. 
.Q5-09 
10-13 
14-19 

N.ote· - Lowest· •e•ory address- = · 00 

·S.o;ftw-are 11ust add: 10,000 to the desired Base and 
Li•it values ~o pro~ide absolute •emery addresses. 

-Ba·se Address. 
Li•it Address 
Software Use 

DI.GITS 

.Me•ory Are~ Status Table Nu•ber 

oo-os 
06-11 
12-13 
14-19 

Note - ·lowest •e•ory address = 00 

An Original 
significant 
"0~ -. 9". 

entry is 
digit of 

indicated 
the entry 

if the llOSt 
has a value of 

· Th~ Base and Li•it addresses in an Original entry 
are •od. 1,.000 and. do not require any adjustment. to 
provide absolute •e•ory addresses. 

--Burroughs Prior Written Consent R~quired For Disclosure· Of This Data--
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APPENDIX A - COMPATIBILITY NOTES <Continued) 

A.34 ~E"ORY AREA TABLE ENTRY FORMATS (Continued) 

V3, VS -~The f~r•at of each "C" Copy descriptor entry is as 
follows: 

INFORMATION 

Type 
Reserved 
Environ•ent Number 
Memory Area Number 
Software Use 

DIGITS 

OQ 
01 
02-07 
08-09 
10-19 

Note - Lovest memory address = 00 

The Type digit of a "C" Copy entry is equal to 
... "t• .. 

Vl, V5 - The for•at of each •e• topy descriptor entry is as 
follows: 

INFORMATION DIGITS 

Type 00 
Absolute Address of next 
chained ~AT entry 01-09 

Software Use 10-19 

Mot~ - Lowest memory address - 00 

-.~~ ... The type ·d~ git of a "E .. Copy entry is equal to 
"'E"., 

--Burroughs Prior Written Consent ReQu1red For Disclosure Of This Data--· 
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APPENDIX· A - c:O~PATlBit.ITY NOTES (Continued) 

flt·E.•t"OR'J~ AREA- T'ABtE: EN-·TRY FORMATS. rconti nu.e.dl, 

v~, vs The format of each Memory Area Fault entry i~ as 
follows: 

DIGlTS 

.; .• _· ... '.,h~.,:::~~;._._;;:,:£-Gf t:zi:~·-'ii;·:i§·:~~·:_ii};,:,i __ j;;;-;· . ·. ... :. ·:.~ oa. 
Rts:erved· 01' 
fa.ulted Area Table Address 02-09 
S:o.ftwar.e Use . 10-13 
flte•o .. ry Area Status: Table· Nu•ber 1·4-19 

N.ot"e· - Lowest •emory address = 00 

digit ~t·a Memory Area fault entry is 

of eac~ Unused entry ts as follows~ 

INFORMATION 

Ty~e 
Reserved (must be zerol 
Softwar·e Use 

Not~ - Lowest me•ory address 

DI6ITS 

00 
01-09 
1.0-19 

-· 00 

of an Unused entry is. equa.t. to •e .. · •. 

is. re.served and 
fault <IEX = 50 

--Burroughs Prior Written Consent ReQuired For Disclosure Of This Data--
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APPENDIX A - COMPATIBILITY NOTES (Continued) 

ABSOLUTE AGDRESSES 

V~ - Q.n certain absolute address fields, the sife of 
the "Sub-Base Zero fl'emory" <currently 10,000). must 
have· been added to each address. These ··f;etds · 

.are: 

t •. :' T1'e eight dig-it abso.lute address of the Envi r:tqnment 
T.able: in .. eac.h. Rei.nstate List Entry .. 

~- The eight digit absolute address of the Me•oryi Area 
Table in each Environment Table Entry. 

3. The ~od 1K Base and Limit fields in each original 
Memory Area Table Entry. 

A.36 JlfltE. Of DAY COUNT RATE 

V3 - The· Ti 11 e of Day ti me r v a l u e is inc re 11 en t e d by 1 0 0 0 
every aillisecond rather than by one every 
microsecond and the three least significant digits 
of the time field will be set to zero. 

VS - The Time of Day timer value is incremented by ane 
: every 11ic rose cond. 

A.37 LOCK/UNLOCK 

V'3" - The Lock Status Field of the Lock Structure will 
not be used to deter•ine if the lock is available~ 

A.38 REIMSTATE LIST ENTRY SPECIFICATIONS 

¥3 - Th~ Reinstate List Entry Size is 200 digits. The 
Reinstate List aay not exceed one million digits 
in size. The address of the Reinstate list must 
be AlOd 1000. 

--Burroughs Prior Written Consent Required For Disclosure Of This ~~~a--
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APPEN~IX A - COMPATIBILITY NOTES <Continued> 

S~S.T 

-~;.~f = 00 Systes Status. 

,\(,! · - The processor will stor.e, 111ax isum, a one byte 
~ 1 t . status ind.icator.. (No padding is reQui red for the 

reaaining 99 bytes.) 
.,..,-. ,,, -

:_ .-.;7·i., .:.:·. <lt·· Syste• l'/D. 

- The processor will not stor·e the Serial Number or 
t~e- Fir•ware level. T~e character string "V310", 
•v340"·, or "V380" wi tt be stored left justified 
~ith blank fill in the Processor Type ti•ld 
dependin~ upon the performance level of the 
machine. The character string •A" will be stored 
tecft Justified with blank fill in the 

, < ::;(;< -~·::,,~ _ ., .. s:pec.i.fi cat ion Leve~ field .. 

··r 
. \ 

..J.· 

a.~·": 

--Burroughs Prior Vritten Consent Required. For D~sclosure Of This Data--
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APPENDIX A - COMPATIBILITY NOTES (Contin~ed> 

A.43 DIFFERENT REFERENCES ARE RECALCULATED 

A.44 

V3 
.!'t:3 

- The following references will be recaloolattal 

Current Reinstate List Entry Poiriter ~v 
MtP Environment Table Address 
Nu•ber of Entries in the MCP Environment Table. 

Thts variant must be followed by an Interrupt 
<OP : 90) or a Virtual Branch Reinstate (OP = 93) 
instruction. 

TASK STATE MAINTAINED WITHIN THE PROCESSOR 

V3 The KER~EL Base~li•it entries are not maintained 
within the processor. 

VS The KERNEL Me•ory Area Table Base/Limit entries 
are •aintained within the processor. 

A.45 TASK TIMER fAULT 

V3 

VS 

No task timer fault will occur. 

Task t;mer fault will occur 99.9999 seconds after 
the time slice expires. 

--Burroughs Prior Written Consent Required For Disclosure Of Tbis·Oata--
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APPEN~I~ k - COMPAT~BILLT~ #nTES (Continued) 

k.46 REINST~TE LlS~ 

Eat;:hc Reinstate . Li st: 
icfo raat ion:. 

entry conta'ins the· t·o llow.; ng 

¥3/VS - Digit 

• "7 .- ' 
OQ0-007 

'--008 
009 

010-015 
0.16:-01-8 
0~9-027 

- 028-037 
03'8-039. 
040-043 
044-047 
~Q48-049 

Q5C.-.OS3 
O·S4•0S7 
058-061 
062'-070 
071-076 
077-082 
083-090 
091-092 
093-101 
102-105 
106-113 
11--4-199 

- tt4-t41 
1;42-149 

. , .. :tsn-ts.t . 
152-1'83 
184-185 
.186~187 

188-19~ 
194-199 

Purpose 

Lihk to Next Reinstate List Entry 
S:o.f.t Fault Pending. Flag 
I/O Flags 
Number of Entries in Environment Table 
Emd--ron•ent Table Address Expansion Area 
Environ•ent Table Address. 
failed Hardware Call RID Area 
Task Processor Priority 
Task Number Owning 
Next Task on list 

. State Indi'a~or 
MCP Canonical Lock Nu•ber 
User Canonical Lock Nu•b~r 
Operating C.la.im 
Next Scheduled Run Time 
Task Wait Time 
New. Time Slice 
Direct T•me·Accu•ulated 

Mode Indicator Save Area 
Software Usage 
Task Number 
Time· Slice Remaining 
lnterrupt Fra•e 
..;.,Accumulator 
-Me~surement Register 

_ .-.In.terrupt "ask 
-Mobile Index Registe~s 
-"ode Indicators 
-COM & OVF Flags 
-Active Env i·ron•ent Nu•ber 
-Instruction Address 

Note - The lowest memory address = 00 

--Burroug~s~Prior Written Consent ReQuired For ~isclosure Of-This Data--
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APP·ENOIX A. - COMPA:TIBILITY•' NOTES (Continued.) 

RE'INSTATE: LIST. <-Continued) 

tire: State Indicator field in th·e· Reinstat·e Lis:t· Entry 
~ r-. f c:.ont ai. n s t he fol low. i ng info r11 at i·on :: ·-.i; t. 

Val.ue 

o·o: 
.at. 
02 
03 
04 
OS 
a6 
0.7 

08-0t 
0.D 

.... OE 
Q·F 

10-EF 

Purpose 

Run able 
... .. Vai:ting Lock 

Waiting Event 
Dozing 

_waiting. Ter•ination 
Failed Hardwar~ Call 
K.ernel Entry 

'. \tV 

Invalid Virtual Branch Reinstate 
Reserved 
Waiting Start-up 

. Available 
·Suspended 
Reserved 

--Burroughs Prior Written Consent ReQuired For Disclosure Of Th'lq~~t•--· 
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A.47 ltE .. ORY' AREA STA-TUS TABLE ENTRY 

• Jl·e•ory Area. s.tatus. Ta·ble entry contains the · following 
infoflta1:ion. 

V!'/VS -

00-01 
02_. 
02.·. 

;,, -~ -- 02· 
02 

03-05 
06--Q9 
._1·0-1'3· 
1:4-19 

--!, z,0-21; 
2·2-zs 
26-39 

- Bi:t 

Hardware Lock (For use by processor> 
Me•ory Area Present 
To be Rolled Out 
Re,served: 
IIO Inhibited Memory Area 
So.ftware Usage 
Nu.•ber of· 11o•s in Process 
Ta,s,.k- Nu•ber of Owner 
£n~ironaent N~•ber of Original 
Ne•ary~Are~ Nu•ber of Original 
Me•ory Area Size 
Avai"lable 

Note - The lowest 11e11ory address = 00 

--Burrou~t;tsaPr~or Written ~onsent Re.quire.d For Discl,osure Of This Data--
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APPENDIX A - CO"PATIBILITY NOTES (Continued) 

" ~ ::: ·. ,t ?. 1 .·' ~ • :.: 
ENVIRONMENT TABLE ENT RY: 

~ ::· ~ . ' J J -;:. :~" ..\ ~ 

_; ,, ,~ . .-.-· - ;.,. ' ,•-··' 

..... -

T~e folloving aes~ription is of an Environ•ent sfable 
entry • 

. .. 

V3 Dig.it 

00;..07 
08-09 

10 
11 

tZ-19 

e;t 

3 
2 
1· 

. o. 

Purpose . HJ ~ i}}!; 

.'-i lO:·Hlw 
';Tc .. .U.:..' 

Me•ory Area Table ... Address~· .. ·····-
Nu•ber of Entries in the · · 

Memory Area Table 
Reserved 
Copy Protection Digit 

Res.erved 
Reserved 
Source Copy Enable 
Destinatio~ Write Enable 

R·eserved 

.:,; ·: :·L. ·· Note - The. lowest .me•ory address = 00 

- c .·. t: 

vs ... lligit Bit Purpose -
1 9 ·~. . . . c ;- . 1 ~ 

··. ,.: .. (j > tf :: . 00-08 
09-10 

... Sc, 
Memory Area. Table Address · 
Numbe~ of Entries in the 

Me•ory Area Table 

12-19 

J~: 
·z 
t. 
0 

Copy Protection Digit 
Reserved 
Reserved •• ,lo.· ...... 

; : . : \ :.:.~ 

Source Copr En ab le; · •. · s'\ 
Destinat;on Write'Enab!rev 

Reserved 
, ...... ·. 

Note - The lowest •emory address = 00 

~Burrough~s Prior Written Consent ReQuired For Disclosure '04 ·fttui·'S'1 ~at:a.--
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A~PPEND.lX:' Ai - CO,.PATIBIL.l.TY'' NOTes: (.Conti:nued) 

th·e fo;(:towing; inf·or-mation· i<s st.ored· on the·· stack· on trace· 
.' r f:·au:.l t st r: ·. . '.5 ~j. • ,, 

·D'l&I,t' OFFSET 
. ,.: Wl:.tffl'N> HA:RD;WARE 

:~,···"-;X~ ·C·At.k-S~TA:CK' FR AME " · DAT~; -FORMAT 

·c;;Jzz· - 1'31' 0.PAFBFXXXX 

1~32 - 14-1: cx·QIAAAAAA 

:·:~ ?:f·p!i~·: :?'_:f~jit1.t..LLXXX>C. 

· '• OXQJ,A:AAAAA· 

CXOIAAAAAA 

1'52' - 16t CXOtA·AAAAA 

;,t:,'•".!.'; 

162 ·- 191 ; 

Progra• co·unter; 
I- = .. J:ia·se Indicant 

OPSYL ~ith final Af/af 
<fully· re sol~ ed> 

Non-l.iteral data 
oper:and ASYL 
L ;~t.~r-' l A.St L . 

BSYL - can be other 
i·n·Jo Ciepend.ing. ~,n OP 

CSYL - can be. o.ther 
info. depending on OP 

.., :. '··, ..... ' ~ 

Rese:rve.d; 

<;~- = A~dress .. C.ontroller".,,, f'ully .. resolved: (the least 
· S;i.'9ni.fi cant two bits spe·c.if,~ t~e .operan·d; .:~ata type •. The 

'"·re•afnhtg; b:i,ts. are unsp.e,;c.ifi .. ed.: and. ••:'r• co,~tain non-zero 
v•.l:ue.s. l· 

Addres.s. d:igjts 

L = Unmodified literal 

X = Oon•t: care 

.,·.;,.,.. 
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A--52 

A.53 

APPENDIX A - COMPATIBILITY NOTES Ctontinu~d) 

. v~· . task. Nu•ber i.s: always ... · zero •.. 

.. VS - : r -
~·~· ·r ~,· ·~ . : 

Task=Number is.~eported accurately~s~ - \. 0 ~j .'; .i· ~ . 

\ e: ... 
. '>I 

IRPROPER UNOIGITS IN BRANC~ ~ODAESS SfLLABLEi 

82900/- Undig;ts in branch addresses other t:fl·an the address 
63900 ~·controller or extended digit positio~s wi\l always 

.. cause a~ address err~r. 

B49CO/- Undigits in branch addr'esses- other t'flan the address 
. V3lV5 control.ler or extended d.igi.t pos.itions 1idll only 

~~~~se an_ error if the·branch is taken. 
-C..:.,. 

~ . . ..... '----· ~ ' - -~ -- '' 

NEMORJ AiDRiSSABIL~ty 

848Da ~ Tht~ aachine can address 10 aillion digits~ Only 
2 •illion could be physically attached. 

82900/- This •aehine can address and have physically 
83900/ attached 10 million digit·s. 
84900 

V3 - This machine can address 100 million digits~ Only 
80 •tltion could be physically atta~hed. ' 

¥,5 - This ••chi.ne can address 1· billion digits •. Up to 
.. 640: sH~lion d.igits can· be physically attached per 
· ... ':ti 'S:troce,ssor c.abi:net •.. . ..... , 

INFORfllA;TION 

·constant-1 
•A• Absol~te Addres~ 

. •e• Absolute Address 
Constant-2 

DIGITS 

oo-os 
06-f 3 
14-21 
22-29 

~ote ~ The l~west me•ory address : 00 



APPENDIX A:· - C:OfllPA,TIBILITY.: NOTES. (~·ontin~ed) 

HANO~lN&. OF THE SIGM ~IGIT IN ILD/ISTLRLD/RST 
~ ; - ~~ 

84,800~ - Und.;gfts: ma.y be l.oaded and: recov·ered from ~h~ sign 
dig:i't of tl,t~ accumula~or.. .. '<··' 

829001-
839:00/ 
84900/ 
V3l 
vs: 

Al~~ digits ~loaded into the sign. digit·of the 
acc~~ulator ~ill be stored as a "c• or "O" fn the 
accu•ulator and. will. be recovered as such vi a a 
$ .. t·ore i·ns·truction •. 

INFORMATION 

tonstant-1 
,,.A. Address 
.. •e•:. Address 
Constant-2 
Me•ory· Area. 

<Moved>. 
(Converted)_ 
(.Co.nv.er·ted) ,~ . t.. . 

<Moved> ... 
Status. Table· Nu•ber 

DIGITS 

00-05 
06-13, 
14-21 

.. : "~z~29 
. 30~35 
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