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Burrou~hs Corporation ,~ 
SYSTEMS M & E GROUP 

COBOL S·LANGUAGE 

REV 
LTR 

c 

D 

SANTA BARBARA PLANT 

R!VISION 
ISSUE DAT! 

Cont'd. 

11-28-72 

PRODUCT SPECIFICATION 

REVISIONS 

PAGES REVISIO ADDEO DELETED OR 
CMANC'I! OF CLASSIFICATION PREPARED BY 

Sec. 3.0 Added OP code and changed some 
nmemonics 

3.1 Changed no restriction as to type to 
restriction as to type are specified 
under description of various operations. 

3.1.6 Changed dividend from OPND to COPX op~rand 
3.2.10 Scale factor length must be< dest. 

field length if V=O and < sourc~ field 
length if V=l. -

3.2.11 Added COPXl to describe translation 
table. 

3.2.12 Examine: deleted 
3.2.13 Deleted S==O, T=8, and S==l, T==9entri~s 
3.2.14 & 3.2.15 Added MCF & MCE operators 
3.3 Deleted self-relative branches. Change~ 

format of BADDR 
3.3.4 PE~F: Changed format of stack entry 
3.3.8 GOTD: Changed name of BDISP to DBADDR 

and changed format 
3.4 Specified order of operands 
3.4.3 CMPX: Changed binary compare to 

algebraic. Specified order of operands 
3.4.4 CMPS: Specified order of operands. 
3.4.5 CMPC: Restricted to UA. 
3.4.7 Deleted req't that OPNDl size be larg~r 

than 2. 
3.5.1 Address stored as absolute instead of 

relative. 
3.5.2 LDCR name changed from FCMP 
3.5.3 CNV:. Changed operand from OPND to COPjX. 
3.5.4 MAKP name changed from LDSN. DSEGN 

argument changed to COPXl. 
Sec 2.2.10, 3.0, 3.2.5, 3.2.6, 3.2.7, 3.2.8, 

3.4.6: MMVA, MMVS, MMVN, MMVZ and CMPM 
operators deleted. 

3.2.9 Thru 3.2.15 renumbered to 3.2.5 thru 
3.2.11. 

3.2.8 Added Examine operator. 
3.2.11 Corrected Tally register to COPX3. 
3.4.5 Specified sign position is ignored fer 

Signal 8-bit format in the numeric test. 
3.4.7 renumbered to 3.4.6 

WFK 

APPROVED BY 

''THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS 

CORPORATION ANO IS NOT TO BE OISCL.OSEO TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT 

THE PRIOR WRITTEN REL.EASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION" 

GOL 1968 I 2•611 
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Burroujbs C0J1>Qratlon • 
BUSINESS MACHINES GROUP Bl700 COBOL $-LANGUAGE 

SMALL SYSTEMS PLANT 

PRODUCT SPECIFICATION 

A!!VISIONS 

REV REVISION PAGIS REVISIO ADDED DELETED OR 
LTR ISSUE l)ATE CHANGE OF CLASSIFICATION PREPARED BY APPROVED BY 

E 2/3/76 Major revision. K.M.K. "\ j/Jx-
~ •' 

Name changed to Bl700 COBOL S-LANGUAGE. ' . 

Translated to upper case and lower case. 
l' 

RECEIVED 

FEB ~ - 1976 
GENERAL MANAGER 

SANTA BARBARA PLANT 

"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIOIE!llTlAL. AND PROPRIETARY TO BURROUGHS 

'\\ CORPORATION ANO IS NOT TO BE DISCLOSED TO. ANYONE OUTS!OE OF BURROUGHS CORPORATION WITHOUT 

. THE PRIOR WRITTEN RIEL.EASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION" ..__ 
GOL. I lt68 12"'69 
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BurrouQh• Corporation • 
SYSTEMS M &. E GROUP 

COBOL S-LANGUAGE 

REV 
I.TR 

A 

B 

SANTA BARBARA PLANT 

REVISION 
ISSUE DATE 

12-XX-70 

2-26-71 

PRODUCT SPECIFICATION 

REVISIONS 

PAGES REVISED ADCUtD DEl.ETED OR 
CMANGI OF CLASSIFICATION 

Transferred from P.S. #1912 3553 

Sec. 1.1 Changed some names of program 
parameters 

PREPARED ev 

1.2 Moved reinstate info to above limit reeister 
% .1. 3 Changed L TY~E BIT assignment 

. 2 .1. 4 Changed m~thod of Address calculaticfn 
2. 2 .1 Added Sep:ent f~ 
2.2.4 Changed DATA TYPE BIT Assignaent 
2.2.8 Changed Indexing BIT AsSignment 
2. 2 .10 Added ASCII flag description 
3.0 Deleted CNZ (Compare for N Zero) 

instruction 
3.0 through 3.4.6 . Added ASCII code sensiti!Vity changes 

where necessary (see section 2.2.10' 
Deleted CONVERT SIGN Instruction. 

3.1.5 Restricted MUL result field to 4-bit 

3.1. 5 

3.1. 6 

3 .1.6 

3.2.11 
3.2.12 
3.2.13 
3.4 and 

3.4.3 
3.4.4 

Sec. 1 
1.1 
2.0 
2 .1.5 
2.2 
2.2.2 

foi;i:nat 
Requ-ired COPX2 data length be equal 
to the sum of the lengths of the opErands 
Restricted DIV re·sult field to 4-bit 
format. 
Required COPXl data length be equal 
to the difference of the lengths of the 
operands. 

Added MVT (Move Translate) instruction 
Changed order of OPND2 and COPX2. 
Deleted SKIP Forward Destination opjerator. 
3.4.6 Reversed BRANCH Taken-Not 
Taken Condition 
Changed Relational Condition Bit Assignments 

Generalized ZRO to full relational tjest. 
Generalized SPA to full relational tjest. 

Changed typical program memory layott. 
Major change of program parameters. 
Changed OP from 8 to 9 bits. 
Added1In-Line-COP Information 
Deleted Edit Mask Address. Added Tab e Bound • 
Changed BASE REGISTER to Base of 
Data Segment. 

APPROVED ev 

"THE INFORMATION CONTAINED IN THI$ DOCUMENT IS CONFI011£fltTIAt. A:NQ PROPRIETARY TO BURROUGHS 

CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUT$11)E OF l'!IURROUGHS CORPORATION WITHOUT 

THE PRtOR WRITTEN REL.EASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION" 

GOL. 1968 f;t.69 
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REV 
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SANTA BARBARA PLANT 

PRODUCT SPECIF I CATION 

REVISION 
ISSUE OAT! 

5-17-72 

Cont. 

REVISIONS 

PAG&:S REVISED AOO!O O!LETEO OR 
CHANGE OF CLAS$1FICATION PREPARED BY 

2.2.6 & 2.2.7 & 2.2.8 Changed method of iqaicating 
· number of subscripts/indexes. 
2.2.7& Added out of range-condition on sub~ 
2.2.8 scripting and indexing 
2.2.9 Added description of Table Bound. 

Deleted Edit Mask Address descripti~n. 
3.0 Added DADDR in Edit. Moved N variapt 

and changed BADDR to BDISP in GTD. 
Added BOF, OFY, CRPT, COMM, FCMP, c~v 
and LDS operators. 

3.1.6 Added: Division by zero results in 
overflow toggle being set. Dividen~ 
not quotient field must be 4-bit. 

3.2.1& .3 & .11 Added statement on overla~ 
of fields. 

3.10 SMVN- COPXl changed to OPNDl. 
3.2.13 Restri~ted destination field of Edi~ 

to 8-bit format 
3.2.13.1 Added DADDR to edit instruction. 
3.2~13.2 Corrected bit type from 10 to 01. 
3.2.13.3 S=O Changed to S=l throughout add~d 

S=O, T=8 and S=l, T=9 to Insert on 
Minus. 

3.3 Major change to branch types. 
3.3.2 & .3 Added BOF and OFL. 
3.3.2.8 GTD-Moved N variant. 
3.3.4 Major change in branch types. 
3.4.7 Added CRPT. 
3.5.1, 3.5.2, 3.5.3, 3.5.4 Added COMM, 

CNV, LDS 
Sec 1 Deleted address store and added 

alter table to table. 
1.1 Changed BDISPB to BDISPl 
2.2 Changed min size of seq I container 

from 1 to O. Specified max size of 
LENB as 13 and 14 for 8 & 4 bit data rjesp. 

2.2.7 Specified subscript value of~ 0 re
sults in error comni. Added overflow 
is ignored if sum of subscript values 
exceed 24 bits • 

2.2.8 Added sign position to index regist~r 
& detection when it is negative. 

WFK 

APPROVED BY 

"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIOENTfAl. ANO PROPRIETARY TO BURROUGHS 

CORPORATION AND IS NOT TO SE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT 

THE PRIOR WRITTEN REL.EASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION" 

GOL 1968 12-69 
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fill SUPPRESS 
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INSERT ON MINUS 
INSERT SUPPRESS 
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END f'lOAT HOOE 
ENO NON-ZERO 
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COMPUTER SYSTEMS GROUP 
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-

COMPANY CONFIDENTIAL 
81700 COBOL S-LANGUAGE 
P.S. 2201 6729 

81700 COBOL S-Language provides the virtual machine interface 
between the code generated by the COBOL Co~piter and the COBOL 
Interpreter. This specification describes the format of COBOL 
S-instructions and then explains each operator as a member of one 
of the following classes: 

ARITHMETIC 
DATA MOVEMENT 
13RANCHING 
CONOITIONAL BRANCHING 
MISCELLANEOUS 

RELATED PUBLICATIONS 

TITLE ............ 
91700 Systems COBOL Reference Manual 
81700 COBOL Compiler 
81700 COBOL Compiler logic 

NUMBER 

1057197 
(P.S.> 2212 5314 
CP.S.> 2212 5397 
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COMPANY CONFIOENTI~l 
81700 COBOL $-LANGUAGE 
P.S. 2201 6729 

All COBOL s-language programs have associated with them- a base 
register and a limit register. The area between the base and the 
limit is to be used as data space only. All program code# organized 
in segment form, is stored at any available location in memory, 
according to the memory management algorithm~ used by the 01700 
operating system. 

The data space includes a non-overlayable area which contains the 
COP table and various other parameters such as Edit Masks and 
Record Areas. 

Various parameters- necessary for the running of the S-Language 
object code and maintained by the MCP, are stored beyond the limit 
Register in the Run Structure Nucleus CRSN>. · 

0 A typical COBOL program layout in memory is as follows: 

0 
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BASE REGISTER·-->--·-•---··--·---------------~--

* 
* 
* 

* I EOIT TABLE CS CHRS> 
* ·----------------------------- <--1sr ENTRY <COPX=l) 

* COP TABLE 
* t----------------------------- <--DATA SEGMENT ZERO ·* SPECIAL REGISTERS * BASE 

* ·~---~-~--~-------------------I 
I 

~ATANAHE MONITOR 
SYMBOLS 

·---~---~-----~--~------------

* 
* 
* 

STATIC MEMORY I EDIT MASKS 
* 
* 
* 

* 
' I NONOVERLAYABLE USER'S 

DATA AREA 
DATA SEGMENT ZERO 

* 
* ·-------~--------~----------~- * * I TRASHCINTERHEDIATE RESULTS> * 

* t~~---------------------------1 * 
* ALTER TABLE Clf ANY> * 

* 1----------------------·------ <-•STAC~ BASE 
* ' STACK * 
•t--~----~--~--------~--~--~--- <•~STACK LIMIT 

* ' DYNAMIC HEHORY<• I OVERLAYABLE 
USER DATA AREA 

LIMIT 
* I 

REGISTER<••I---~-------------~--------~--
I REINSTATE INfO 
t & RUN STRUCTURE 

I DATA DICTIONARY 
·------~----~----------~--~~-~ 
' ' 

S•CODE 

<--EXTENDABLE LIMIT REG. 
<BOJ ATTRIBUTE> 

FIGURE 1•1: COBOL PROGRAM LAYOUT 
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-------------------~----------------t AOR I NAME PIC 
J-----·-----~----------1-----------I 0 . . I 
I 1 
I 6 
I 1 3 
I 
I 18 

' 25 
I 

' 31 

I S Wl 
I . . 
I SW8 
I T All Y 
I DATE (JULIAN> 
t <YYDOO> 
I TIME CHHHHSST> 
I TODAYS•OATE 
I C MHOOYY> 
I TODAYS•NAHE 

I 9 CHP 
I ; 
I 9 CMP 
I 9 C5 > C HP 
I 9 (5) C HP 

' I 9 C 7 > C HP 
I 9(6) C HP 
I 
1 x (9) 

FIGURE 1-2: SPECIAL REGISTERS 

I 
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The parame~ers pertaining to a particular program are listed below. 
The nu•bei of bits used to contain the p~tameter appears in 
parentheses f otl~wing the parameter name. 

BOISPBl ( S> BRANCH DISPLACEMENT CONTAINER SIZE + 1 

OSEGZ (24) BASE OF DATA SEGMENT ZERO 
~ 

STACK-POINTER <~4> BASE ADDRESS or STACK 
\ 

\ 
STACK-SIZE < 5) \ SIZE or THE STACK 

COP-BASE (24) BASE ADDRESS Of COP TABLE 

COPB (12) COP ENTRY CONTAINER SIZE 

SEGB ( 5) DATA SEGMENT NUMBER CONTAINER SIZE 

O[SPB ( 5) DATA DISPLACEMENT CONTAINER SIZE 

LENB ( 5) DATA LENGTH CONTAINER SIZE 

COPXB< 5) COP INDEX CONTAINER SIZE 
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Container size is a field size Cin number of bit$) necessary to 
contain the maximum value required for that field. for example: A 
container size of five bits allows a field value to house 32 bit 
addresses <0-31). 
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S-INSTRUCTION FORMAT 

-------------------~ 

Each COBOL S-Instruction consists of an S•operator followed by 
arguments consisting of a variable number ~f bits. The format a~d 
interpretation ·of these arguments is specified by the s-operator 
and is described in detail by the specification of the individual 
operators. An example of one such instruction format is illustrated 
below. 

OPt OP2 OPND COPX 
(3) CG> CVAR!ABLE) CCOPXB> 

-~~~-----~~-+---~--~----·---~--

S-OPERATORS 

• 1 
I 
1--INDEX 

• l·-INOEX INTO COP TABLE 

INTO COP TABLE OR LITERAL 

The most frequently used s-operators are encoded in a three bit 
S•operator denoted as OPl. If OPt is equal to seven~ the operator 
is encoded in the next six bits denoted as OPZ. If OPl is less than 
seven~ OP2 is ~mitted. 

OPNO 
-~--

An operand 
containing 
references 
is either 
referenced 
is denoted 

is norma\ly referenced indirectly through a table 
the attributes of the operand. An argument which 

an operand in this manner is denoted ~s COPX. An operand 
contained in the instruction as a literal or is 
indirectly through the table. An argu•ent of this type 
as OPNO. The first bit of OPNO is denoted as LITFLG and 
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is used to indicate a literal string or COPX as follows: 

+~~-+-~~~----~-----------------· 
1-->I 1 I lITERAl STRING 

' ·--~+~---------~----~-~--~---~-+ 
LITF'lG---

1 ·---·---------~----------------· 1-->I 0 I COPX 

LITERAL STRING 

When LITFLG specifies a literal. the literal string. which includes 
the literal type CLTYPE>• the literal length CLLGTH>• and the 
literal CLSYMB> itself in that order. is included in the code 
stream immediately following the LITFLG. The format is as follows: 

Note: 

LTYPE lLGTH1 LLGTH2 LSYHB 
CZ> <3> ca> <variable> 

-----------------------------------
LLGTH2 present if LLGTHl equal zero 

l TYPE 

OO=Unsigned 4-BIT 
Ol=Unsigned 8•BIT 
lO=Signed 4•BIT (sign is MSO> 
ll=Reserved 

The length of the literal expressed in binary is encoded in LLGTHl 
and LLGTH2. If the length of the literal is less than eight digits 
or characters~ its length is encoded in LLGTHl; and LLGTH2 i~ 
omitted. If the length of the literal is greater than or equal to 
eight digits or characters~ its length is encoded in LLGTH2 and 
LLGTHl is set to zero. The maximum literal length is 255 digits or 
characters excluding the sign. 
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The argument COPX is an index value used to index into the current 
operand table CCOP table). The number of bits <COPXB> used to index 
into the COP table is a function of the maximum number of COP table 
entries required for the source program. for example. a COP table 
consisting of between 512 and 1023 entries would require ten bits. 

The address of an entry is calculated by multiplying. the 
•coPx• by the value •cops• and then adding the resutt to the 
address of the COP table. 

value 
base 

A COPX value of zero specifies that the COP ~able information is 
contained in-line in the S•tnstruction itself rather than in the 
COP table. <See next section.> 

Note: The base address of the COP table ·points to an unused 
entry. 

IN•LINE COP INFORMATION. 

--~--~~-~------~-------

fhe format for in-line COP information differs from its COP. table 
format CSee "CURRENT OPERANO TAatE"> when subscripting or indexing 
is required. · 
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The format for in-line COP information is as follows: 

---~--------------~--~-------·----~-----~----~----~~-----~---~-
DAT A 
SEG.# 
CSEGB> 

ADDRESS 
OISPL. 
<OISPB> 

DATA 
LENGTH 
<LENB> 

SUBSCR I PT•OR-
1 NOEX•FlAG 
( 1) 

DATA 
TYPE 
<2> 

ASCII 
FLAG 
( 1) 

-------------~------------------------------------------------~ 

--------------------------------------------------------------------NO. or SUB SCRIP T-F"L AG COPX1 SUBSCRIPT C0PX2 SUBSCRIPT 
SUBSCRIPTS FACTOR 1 FACTOR 2 
OR INDEXES 
<2) cl> CCOPXB> <LENB> (COPXB) CLE NB> 

--------------------------------------------------------------------

----~------~---------~-------COPXl 

CCOPXB> 

SUBSCRIPT 
FACTOR 3 
<LENB> 

TABLE 
BOUfiD 
COISPB> 

--~--~~--------~-~-----~-----

Ne>tes: 

1. None of the subscripting/indexing information Call entries 
following the ASCII flag> is piesent unless the 
subscript-or-index-flag equals one. 

2. A COPX for each index value. or a COPX/subscript factor 
pair for each subscript value. must be pr~sent as indicated 
by the value of number of subscripts or indexes: 

00 = One 
01 = Two 
10 = Three 
11 = Reserved 

3. COPX1• COPX2. and COPX3 may be in-tine entries but •ust not 
be subscripted or indexed. 
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CURRENT OPERAND TABLE CCOP> 

The COP table consists of a set of entries, each of which contains 
the attributes of a variable. The width of one entry is a function 
of the source program and is determined by the number of bits 
required to express its attributes <segment number, displacement, 
length, subscript-or-index-flag, data type and ASCII flag>. 

When the attributes exceed one entry. muliple ent~ies are used to 
accommodate the additional information. Any reference to a multiple 
entry attribute points to the first of its entries. 

The format of an entry in the COP table is as follows: 

l<~-----------------------COPB-------------------------->I 
-------~--------------------------------------------------

OAT A 
SEG# 
CSEGB> 

ADORE SS 
OISPL. 
COISPB> 

DATA 
LENGTH 
<LEN9l 

· SUB SCR I PT-0 R
INOEX-flAG 
(1) 

OATA 
TYPE 
(2) 

ASCII 
FLAG 
( 1) 

----------------------------------------------------------

raw "· m 

----------------------------------------------------------------------
NO. or SUBSCRIPT-FLAG SUBSCRIPT SUBSCRIPT SUBSCRIPT TABLE 
SUBSCRIPTS FACTO~ 1 FACTOR 2 FACTOR J BOUND 
OR INDEXES 
CZ> <1> CLENB> <LENB> <LENB> <OISPB> 

-·------·-------·-------------·---------·-----------·---------·-------I 

• I 

' I 
f 
I 

' 00 = 
01 -
10 ::: 
11 = 

t 
I 

1 
I 

PRESENT If 
SUBSCRIPT-OR
I NOE X-FL AG 
=1 

1 I 
I I 
I I . ' 
J PRESENT IF 
I NUMBER or 
I SUBSCRIPTS 
t = 01 OR 10 

1 
2 

PRESENT If SUBSCRIPT
OR-INOEX-flAG = 1 

3 
RESERVED 

I 
I 
I ,. 
I 
I 
I 
I 
I 

I 
I 
I 

PRESENT If 
SUBSCRIPT-OR
INOEX-FLAG 
=1 

PRESENT IF NUMBER 
or SUBSCRIPTS = 10 

= 
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Segment number is expressed in binary and specifies the data segment 
number of the operand. The container size <SEGB> is a function of 
the maximum number of data segments specified in the source 
program. The range of the segment number container size <SEGB> is 
0 through 18. If it is zero, then there is no segment number 
container for that particular program; that program has no 
segmented Coverlayable> data and al\ data references are to data 
segment zero. the non-overlayable data segment. 

DISPLACEMENT 

Displacement is expressed in binary and specifies the digit 
displacement of the data from the base of the data segment. All 
data is stored beginning at an address which modulo 4-BIT must 
equal zero. The container size <OISPB> is a function of the maximum 
data displacement specified in the source program. The range of the 
displacement container size COISPB> is 1 through 21. 

DATA LENGTH 

Oata length is expressed in binary and specifies the number of 
digits or characters in the data item• excluding the sign. The 
container size CLENB> is a function of the maximum length specified 
in the source program. The range of the data length container size 
CLENB> is 1 through 14J however. the largest data item allowed is 
B.191 8-BIT units or 16.363 4-BIT units. 

DATA TYPE 

Data type soecifies the type of data as follows: 
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00 = Unsigned 4-BIT 
01 = Unsigned 8•BIT 
10 = Signed 4-BIT Csign is HSD> 
11 = Signed 8-BIT <sign over HSO> 

SUBSCRIPT-OR-INDEX-FLAG 
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The subscript-or-index-flag bit is true to indicate subscripting or 
indexing and false otherwise. When true the ne~t entryCs> contains 
the necessary subscripting or indexing information. 

NUMBER Of SUBSCRIPTS OR INDEXES 

-------------------------·-----
When indexing or subscripting is indicated by the subscript•or
index-flag, the number of subscri~ts or inde~e~ reQuired for the 
variable is specified as follows: 

00 = One 
01 = Two 
10 = Three 
11 = Reserved 

The bit immediately following this field indicates the appropriate 
operation: indexing or subscripting. 

O ~ Index 
1 = Subscript 

SUBSCRIPT FACTORS 

-----------~-~---

Subscripting requires one to three fietdsP LENB bits in length, 
containing the binary factor by which each sub$cript value is to be 
multiplied to obtain the proper digit address. The factor is the 
digit displacement between etements of the table. The value one is 
subtracted from the subcript value prior to multiplying by the 
factor. The subscript value may be signed. 

\ 
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If the subscript value is zero or negative, or if the final sum of 
the Multiplied subscri?t value~ exceeds the table bound, an error 
communicate will be issued. 

~ 
~ 
1 If the binary equivalent of the multiplied subscript value or the 
f sum of the multiplied subscript values exceed~ 24 b~ts, overflow is 
~ ignored. 
~ 
II 

~ 
~ A COPX for each subscript value tmme~fately follo~s the primary COPX 
fl in the S-Instruction. ' subscript variable must not itself be 
~ subs~ripted or indexed. 

0 

0 

Note: Literal subscript values are optimized by the compiler by 
building a new descriptor in-line in the s-tnstruction. 

INDEXING 

When indexing is indicated. a COPX for each index value (up to 
three> immediately follows the primary COPX in the s-Instruction. 
An index variable must not itself be indexed or subscripted~ 

An index value is contained in a ·ze BIT field. The value consists of 
a 4-BIT sign followed by six 4-BIT decimal digits. The value is 
converted to binary and combined with the binary data address at 
execution time. 

If any index value is less than zero or if the sum of the index 
values ~xceeds the table bound, an error communicate will be 
issued. 

TABLE BOUND 

Table bound is a binary value used to specify 
permissible digi~ displacement from a table base for 
and indexing. Its container size is DISPB. 

the maximum 
subscripting 



0 

0 

0 

BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

ASCII FLAG 

----------· 

1-15 

COMPANY CONFIDENTIAL 
81700 COBOL S•LANGUAGE 
P. s. 2201 6729 

The ASCII flag bit of the destination fie\d influences the execution 
of certain ·code sensitive S•language instructions. These 
instructions are: 

ADO 
SUB 
INC 
DEC 
INC 1 
OECt 
DIV 
DIVS 

HVA 
MVS 
HVN 
HVZ 

CAT 
SHVN 
HVT 

CHPA 
CMPS 

The ASCII flag bit does not influence the execution of the following 
code sensitive instructions in which EBCDIC is assumed~ 

EDIT 
EOTE 
CMPC 

Htcr 
MICE 
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ARGUMENTS 

----------------------------------~-----------------------
I NCREHENT INC 02 OPNOl,. COPX1 

AOO ADO 08 OPNOl, COPXl,. COPX2 

DECREMENT DEC 09 OPNOl,. COPXl 

SUBTRACT SUB 10 OPNDl, OPNDz,. COPX1 

MULTIPLY HULT 11 OPNOt. COPX 1,. COPXZ 

OtVIOE DIV 12 OPND1• COPX1• COPX2 

DIVIDE SPECIAL DIVS 16 OPNOt,. COPX 1" COPXZ 

INCREMENT BY ONE INCl 13 COPX1 

DECREMENT BY ONE DEC1 14 COPXt 

DATA MOVEMENT ... _ ... ___________ _ 

NAME MNEMONIC OP ARGUMENTS 

-----------------~----------------------------------------
MOVE ALPHANUMERIC MVA 00 OPNQl,. COPXl 

MOVE SPACES MVS 15 COPXl 

HOVE NUMERIC MVN 01 OPNQt,. COPXl 

MOVE ZEROS MVZ 22 COPX1 
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CONCATENATE CAT 32 N,. COPXl• OPNoo ••••• 

OP NON 

SCALED MOVE NUMERIC SMVN 28 OPNOl• COPXl,. y,. SCL 
,, 
' 

~ EXAMINE EXAM ",. "" T,. C OPX 1,. OPNOl• 
11 COPX21 OPN02 W·i 

r~1 

~I i HOYE TRANSLATE HVT 47 OPNOl,. COPXl• COPX2 ~· 
t-

i EDIT EDIJ 17 OPNOt .. COPXl• DA DOR I 
! 

EDIT WITH EXPLICIT MASK EOTE 21 OPNOl• COPXl• MASK 

MICR FORMAT HICF 48 COPXt .. COPX2 

MICR EDIT MICE 49 COP.XI,. C OPX2,. COPX3 

C> BRANCHING 

----------
NAME MNEMONIC OP ARGUMENTS 

--------------------------------~-------------------------
BRANCH ON OVERFLOW BO fl 23 y,. BADOR 

SET OVERFLOW SO fl 07 v 
BRANCH UNCONDITIONALLY BUN 03 BAO DR 

PERF' ORM ENTER PERF 06 I(,. BAODR 

PERF'ORH EXIT PXIT 34 K 

ENTER NTR 18 BAO OR 

EXIT XIT 19 

GO TO DEPENDING GOTO 39 COPX1• l• DBAOORO~ ••• ,. 

OBAODRL 

0 
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ALTER 

CONDITIONAL BRANCHING 

NAME 

GPAR 

ALTR 

MNEMONIC 

35 

36 

OP 
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OAOOR 

OAODR• ACON 

ARGUMENTS 

-----------------------------------------~----------------
COMPARE ALPHANUMERIC 

COMPARE NUMERIC 

0 . COMPARE FOR ZEROS 

COMPARE FOR SPACES 

COMPARE FOR CLASS 

COMPARE REPEAT 

MISCELLANEOUS 
-------,.--~--

NAME 

CHPA 

CMPN 

CMPZ 

CHPS 

CMPC 

CHPR 

MNEMONIC 

04 

BAO DR 

05 OPNOl• COPXl11 R• 

BAOOR 

27 COPXl• R11 BAOOR 

37 COPXl,. R• BAOOR 

38 COPXl• c,. BAOOR 

45 OPNOt,. COPXl11 R, 

BAO OR 

OP ARGUMENTS ,. .. ~.,.---- .. -·---~ .................. ~ ... ____ .......... _ ... _______ ._._ __________ ~--.---

COMMUNICATE COMM 33 COPXl 

LOAD COMMUNICATE REPLY lDCR 41 OAODR 
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CONVERT 

H."KE PRESENT 

HARO WARE MONITOR 

0 

• 

CONV 40 

MAKP 42 

HHON 41 
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COP>Ct. OAOOR 

COPXt. DAOOR 

OPNOl 
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In general, arithmetic operands can have any of the following 
formats: 

). Unsigned 4-SIT 
2. Unsigned 6-BIT 
l. Signed 4-BIT <sign is HSO) 
4. Signed 8•BIT <sign over HSD> 

Any restricti~ns concerning th~ types of opera~ds permitted in an 
operation are specified under the description of the particular 
operation. 

All fields are addressed by pointing to the ~ost significant bit of 
the most significant. unit, which in t~e case of a signed field is 
the sign. 

All fields are considered to be comprised of decimal integers. 

The absolute value is stored if the receiving field is unsigned. 

Unsigned fields are considered positive. 

When signed format is specified for the receiving 
arithmetic operation. the sign position is set 
positive result and to 1101 for a negative result. 

field for any 
to 1100 for a 

4-BtT operands are interpreted in units of four bits. When a signed 
operand is specified. the sign is interpreted as a separate and 
leading <leftmost> 4-BIT unit which is not included in the 
statement of length. 

s-a!T operands are interpreted in units of eight bits. When a ~igned 
operand is specified, the sign is interpreted as being contained in 
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the left•ost four bits of the leftmost 8-BIT unit. 

The length of the operand field specifies the number of 4-BIT or 
8·BIT units. 

When 8-BIT units are specified for the receiving field 
arithmetic operation, the leftmost four bits of each 6-BIT 
except the unit carrying a sign, is set to 1111 if EBCDIC 
0 O 11 i f A SC II • 

of an 
unit, 

or to 

The value of an 8-BIT unit is carried in the rightmost four bits of 
the unit. Its value is as defined below for the 4-BIT unit. The 
leftmost four bits, except for a sign, are ignored. The value and 
sign interpretation of a 4-BIT unit is as follows: 

UNIT VALUE SIGN _ .. ___ 

0000 0 + 
0001 1 + 
0010 2 • 
0011 3 + 
0100 4 + 
0101 5 + 
0110 6 .. 
0111 1 + 
1000 8 .. 
1001 9 + 
1010 UNDEFINED .. 
1011 UNDEFINED + 
1100 UNDEFINED + 
1101 UNDEFINED 
1110 UNDEFINED • 
1111 UNDEFINED + 

In addition and subtraction, results generated vhen the size of the 
result field is not sufficient to contain the result are not 
specified. Wh~n the result field is longer than the length of the 
result- leading zero units are stored. 

In three address add• three address subtract and in multiply, total 
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or partial overlap of the first two operands is permitted. Results 
generated when the result field tot~lly or partially overlaps 
either of the operand fields are not specified. 

In two address add and subtract. total overlap is permitted. Results 
generated when the re~ult ffeld partially overlaps the first 
operand field a~e not specified. Note that total overlap implies 
that the two fields are identical~ 

No overlap of operands or result fields is permitted in divide. 
Results generated under any condf tion of overlap are not specified. 
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f' or mat: 

*************************** 
* ADD OPNDt- COPXl. COPX2 * 
*************************** 

Function: 
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•****** 
* ADO * 
******* 

Algebraically, add an addend denoted by OPNDl to an 
augend denoted by COPXl and store the sum in the field 
denoted by COPX2. 
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SUBTRACT THREE ADDRESS 

OP: 10 

Format: 

*******************·******** 
* SUB OPNOl• OPN02• COPXl * 
*************************** 

function: 
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******* 
* SUB * 
******* 

Algebraically subtract a subtrahend denoted by OPN01 
from a minuend denoted by OPN02 and store the 
difference in the field denoted by COPXl. 
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ADD TWO ADDRESS 

op: 02 

format: 

******************** 
* INC OPNDl~ COPXl * 
******************** 

Function: 
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******* 

Algebraicatly add an addend denoted by OPNOl to an 
augend denoted by COPXl and store the sum in the field 
denoted by COPXl. 
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MULTIPLY 

op: 11 

Format: 

***•**** 
* HULT * 
******** 

**************************** 
• HULT OPNOl, COPX1, COPX2 * 
**************************** 

Function: 

Algebraically multiply a multiplicand denoted by COPXl 
by a multiplier denoted by OPNOl and store the product 
in the field denoted by COPX2. 

The result field length is the sum of the lengths of 
the two operands and must be denoted by COPX2. 

The result field will always be either signed 4-8IT 
format or un~igned .4-BIT format • 
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DIVIDE 

op: 12 

format: 

******* 
* DIV • 
••••••• 

****•********************** 
* DIV OPNQl, COPXl• COPXZ * 
*************************** 

function: 

Algebraically divide a dividend denoted by COPX1 by a 
divisor denoted by OPND1 and store the quotient in the 
field denoted by COPXZ. Store the re•ainder in the 
field denoted by COPX1. 

The result fietd length is the differ~nce of the 
lengths of the two operands and must be denoted by 
COP X2. 

Results are not specified if the length of the 
dividend is not greater than the tenth of the divisor. 

If the absolute value of the divisor is not greater 
than the absolute value of an equivalent number of 
leading digjts of the dividend. the result is 
undefined. 

Division by zero results in a fatal error communicate 
to the HCP. 
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The sign of the remainder is that of tbe original 
dividend •. 

The dividend field will always be either si9ned 4-BIT 
format or unsigned 4•8IT format. 
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DIVIDE SPECIAL 

OP: 16 

Format: 

Y ·--- .. ·"s ...... ·-·-·-·a··· 

***********~**************** 
* OIVS OPN01, COPX11 COPX2 • 
**************************** 

function: 

ZEE 7 V 
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******** 
* DIVS * ............. 

This operation is performed in exactly the same manner 
as the standard divide <DIV> operator; except that 
when a divisor equal to zero is encountered~ an 
overflow toggle is set and processing is allowed to 
contihue. The overflow toggle can be manipulated by 
the •sort• and •sort• s-operators~ 

57 -
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INCREMENT BY ONE 

Qp: 13 

format: 

************** 
* INCl COPXl * 
************** 

function: 

3-lZ 
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******** 
* INCl * 
******** 

Algebraically add the positive integer one to an 
au~end denoted by. COPX1 and store the sum in the field 
specified by COPX1. 
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DECREMENT BY ONE 

format: 

******** **** *'* * DECl COPXl * 
************** 

function: 
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******** 
* DECl * 
'******** 

Algebraically subtract the positive integer one from 
a minuend denoted by COPX1 and store the difference in 
the field specified by COPXl. 
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In general, fields involved ln data movement operations can have any 
of the folt~wing for•ats: 

1. Unsigned 4•BIT 
2. Unsigned 8-BIT 
3. Signed 4•BIT <sign is MSO> 
4. Sign&d 8•8IT <sign over HSD> 

Any restrictions as to the type of fields permitted in an operation 
are specified ~nder the de~cription of the particular operation. 

See arith•etic operands and instructions for a description of the 
four types of fields. 

Totally or partially overlapped fields are not permitted, unless 
specifically specified by the dP.scription of the individual 
instruction. 
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MOVE ALPHANUMERIC 

OP: 00 

Format: 

******* 
* MVA * 
******* 

*******************• 
• HYA OPN01, COPXl * 
******************** 

Function: 

Hove 8-BIT or 4•BIT units from 
denoted by OPNOl to the 8•BIT or 
field denoted by COPXt. 

the source field 
4-BIT destination 

If the destination field is signed. it receives either 
the sign of the source if the source is signed. or 
1100 if the source is unsigned. 

If th~· data type of the source field is 4-BIT and the 
data type of the destination field is 8•BIT• each 
4-BIT unit is moved to the destination with 1111 tf 
EBCDIC or 0011 if ASCII moved to the leftmost four 
bits of each 8-BIT unit. 

If the data type of the source field is 8-BIT and the 
data type of the destination is 4•3JT, the rightmost 
four bits are moved. 

If the data type of the source field is the s~me as 
the data type of the destination field. each unit is 
moved unchanged to the destination. 
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If the destination length is greater in size than the 
source length~ the destination field ;s filled in on 
tbe right with trailing spaces (0100 0000 if EBCDIC or 
0010 0000 if ASCII> if the destination type is 8•BIT; 
otherwise it is filled in on tbe right with zeros 
<OOOO>. 

If the destination length is lesser in size than the 
source l~ngth, the source data is truncated on the 
right. 

Overlapping operand fields are permitted if the data 
type of both fields is the same. It can be assumed 
that the source is moved 24 bits <six digits or three 
characters> at a time into the destination field and 
that the move is from left to right. 
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MOVE SPACES 

OP: 15 

Format: 

************* 
* MVS COPXt * 
************* 

function: 
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•****** 
* MVS * 
******* 

Fill the destination field denoted by COPXl with 
spaces <0100 0000 if EBCDIC or 0010 0000 if ASCII>. 

The data type of the destination field is ignored and 
is assumed to be unsigned 8•8IT. 
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MOVE NUMERIC 

op: 01 

Format: 

******* 
* MVN * 
******* 

******************** 
* MVN OPND1• COPXl * 
···~**************** 

f"unct1on: 

Move 8•BIT or 4-BIT units from 
denoted by OPNOl to the 8-BIT or 
field denoted by COPXl. 

the 
4-BIT 

source field 
destination 

If the destin~tion field is signed. it receives eit~er 
the sign of the source if the source is signed. or 
1100 if the source is unsigned. 

If the destination field is unsigned• the sign of the 
source is ignored. 

If t~e data type of the destination field is 8•BIT• 
the leftmost four bits of each 8-BIT unit. except for 
the sign position. if signed• are set to 1111 if 
EBCDIC or to 0011 if ASCII• regardless of the data 
type of the source field. 

If the data type of the destination field is 4-BIT• 
the leftmost four bits of each source 8•BIT unit are 
ignored and only the rightmo~t four bits are moved; if 
the source field is a 4-BIT field. each •-BIT unit is 
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If the destfnation length is greater in size than the 
source length, the destination field is filled in on 
the left with leading zeros of appropriate type <1111 
0000 if EBCDIC. 0011 0000 if ASCII or 0000 if 4-BIT>. 

If the destination length is lesser in size than the 
source length, the source data is truncated on the 
left. 

Note that a sign is placed in the leftmost four bits 
of a fietd. whether 4-BIT or 8-BIT. 

Overlapping operand fields are permitted if the data 
type of both fields is the same. It can be assumed 
that the source is moved 24 bits <six digits or three 
characters> at a time into the destin~tion field and 
that the move is from left to r;ght. 
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MOVE ZEROS 

OP: 22 

format: 

************* 
* MVZ COPXl * 
*******•***** 

function: 
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........ 
* MV.Z * ........ 

Fill the destination field denoted by COPXl with zeros 
of the appropriate type <1111 0000 if EBCDIC, 0011 
0000 if ASCII or 0000 if 4-BIT>. 

If the destination field is signed, 1100 is placed 
into the sign position • 



0 

0 

0 

3-21 

BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMPANY CONFIDENTIAL 
81700 COBOL S-LANGUAGE 
P.S. 2201 6729 

CONCATENATE 
****'*** 
* CAT * 
******* 

op: 12 

Format: 

*********************************** 
* CAT N, COPXt, OPNOO, •••• OPNON * 
*********************************** 

function: 

Move each of the N+t fields den~ted by OPNOO 
OPNDN• in the order specified, into an output 
st~rting at the field denoted by COPXl. 

through 
string 

The number of source fields is specified by the 4•BIT 
binary value N. The value N ranging from 0000 to 1111 
is used to indicated 1 to 16 source fields. 

Each field ;s moved according to the rules specified 
for HOVE ALPHANUMERIC. 

If the destination length is greater in size than the 
co•bined source length• the destination field is· 
filled in on the right with trailing spaces COlOO 0000 
if EBCDIC or 0010 0000 if ASCII>. 

If the destination length is tesser in size than the 
combined source lengths, the source data is truncated 
on the right. 

7 m. 5 rz1 
I 
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SCALED HOVE NUMERIC 
******** 
* SMVN • 
******** 

op: 2s 

Format: 

***************************** 
* SMVN OPNOl• COPXl, V• SCL * 
***************************** 

Function: 

If V equals o. perform a HOVE NUMERIC operation after 
first adding the scale factor to the field length of 
the source field and assuming that the added portion 
of the field is zeros on the right. The scale factor 
~ust not be greater than the destination field length. 

If V equals one• perform a MOVE 
after first subtracting the scale 
field length of the source field. 
must not be greater than the source 

NUMERIC operation 
factor from the 

The scale factor 
fietd length. 

All rules specified for MOVE NUMERIC are applicable 
after adjustment by the scale factor. 

The container size for the scale factor is the same as 
the container size for the length of an operand 
<LENBJ. The length of V is one bit. 
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MOVE TRANSU\TE 

op: 41 

format: 

••••••• 
* MVT * 
******* 

* MVT OPNOl, COPX1, COPX2 • 
*************************** 

function:. 

Move B-BIT units from the 
OPNDl to the destination 
translating enroute. 

so ur c e f i el d 
field denoted 

denoted by 
by COPX2Jt 

Translation is accomplished by using each 8-BIT source 
character, multiplied by eight, as an i~dex into the 
translation table, denoted by COPXl, to obtain the 
translated character •. 

The data type of the source and table fields are 
ignored and are assumed to be unsigned a-BIT. The 
de~tination field is also assumed to be unsigned, but. 
may be 4•BIT or 8•BIT. 

If the destination length is greater in size than the 
source length• the destination field is filled in on 
the right with trailing spaces (0100 0000 if EBCDIC. 
0010 0000 if ASCII or 0000 if 4•BIT>. 

If the destination length is lesser is size than 
sourc~ length. the source data is truncated on 

\ \\ 
\ 
\ 
\ 
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Total overlap of operand fields is permitted to allow 
inplace translation. 
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EXAM.I NE 

OP: 44 

Format: 

******** 
* EXAM * 
******** 

***************************************** 
~ EXAM M• T .. COPX1 .. OPNOl .. COPX2., OPN02 • 
***************************************** 

f'unction: 

Examine the operand defined by COPXl, tallying and/or 
replacing a variable number of 8•BIT characters. The 
particular 6-BIT tharacter to be tallied and/or 
replaced is specified by OPNOl. The character to be 
used as the replacement character is specified by 
OPN02. The field into which the tatty is stored is 
specified by COPX2. 

The type of operation is speciffed by the 4-8IT 
parameter .. T. If these four bits are identified .. left 
to right• as Tt .. 12 .. T3 and Tio then T is interpreted 
as follows: 

T1T2 = 00 undefined 
01 tally T3T4 occurrences of the character 

specified by OPNDl 
10 replace T3T4 occurrences of the character 

specified by OPN01 
11 tally and replace T3T4 occurrences of the 

character specified by OPNOt 

T 3T 4 - 00 all 
01 <all> leading 

a ii 
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NOTE: T1T2T3T4 = 0111 and 1111 not specified and 
results are undefined. 

The OPND2 argument is not present when TlT2 = 01. 

The COPX2 argument is not present when T1T2 = to. 

The data type of the examined operand CCOPXl> is 
assumed to be signed or unsigned 8-BIT. If it is 
signed, then the original sign .will be preserved by 
this operation. 

The data type of the examining operand• defined by 
OPNOl• must be unsigned. Its length is assumed to be 
one. When 4-BIT format is specified. t~e operand is 
assumed to have the four bits 1111 if EBCDIC or 0011 
if ASCII appended to the left. 

The data type of the replacing operand• defined by 
OPN02, must be unsigned. Its length is assumed to be 
one. When 4-BIT format is specified. the leftmost four 
bits of the position replaced are set to 1111 if 
EBCDIC or 0011 if ASCII• and the rightmost four o;ts 
receive the four bits from the replacing source. When 
8-BIT format is specified• the position replaced 
receives all eight bits from the replacing source. 

The data type of the tally field defined by COPXZ is 
assumed to be unsigned 4•BIT. Its length is assumed to 
be five. 

If the 6ne bit parameter H equals zero, it denotes 
numeric items. and only the rightmost four bits of a 
character are used in the comparison; the leftmost 
four bits are ignored. If H equals one. alphanumeric 
items are denoted, and all eight bits of a character 
are used in coaparing. 
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No restrictions are placed on the data type of the source field of 
an edit operation. 

The data type of the destination field of an edit operation must be 
unsigned 8-BIT. 

If the destination length is greater in size than the source length, 
the source data is assumed to have leading zero fill on the left. 

If the destination length is lesser in size than the source length, 
the source data is truncated on the left. 

The operation is terminated by an edit micro-operator and not by 
exhaustion of either the source or destination fields. 

ES EE "" 

! 
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EOIT 

op: 11 

Format: 

.... ., ... 
* EDIT *" ... ., .... 

.... ., .................... ., ... 
• EDIT OPNOl• COPXl• OADDR * 
***************************"* 

Function: 

Move data from the source field• denoted by OPN01• to 
the destination fi~ld. denot~d by COPXl• under the 
control of the micro-operator string contained at the 
location denoted by the OADOR. 

The argument DADDR is an unsigned binary value which 
specifies the digit displacement of the micro-operator 
string relative to the data segment zero base. The 
container size of OAOOR ~s OISPB. 
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EDIT WITH EXPLICIT MASK 

op: 21 

format: 

******•* 
* EDTE * 
******** 

* £DTE OPNOl• COPXl• MASK * 
*************************** 

function: 

Move data from the source field denoted by OPNOl to 
the destination field denoted by COPXl under the 
control of the micro-operator string immediately 
following COPXl. The format of the explicit 
micro-operator string is the same as a literal and is 
as follows: 

LTYPE 
(2) 

llGTHl 
(3) 

llGTH2 
C !U 

MICRO-OPERATOR STRING 
<variable> 

-·------·-------+-----------------------------I 
I 
I 

' I 
• I 

' ' 01: 

I 
I 
I Present if liGTH equals zero 
• Length of the •icro-operator string in 

8•BIT units. If length is greater than or 
equal to eight units. the length is encoded 
in LLGTH2 and LLGTH 1 is set to zero. 

Unsigned 8-BIT format 

7 , Kl 



0 

I 
f 
~ 

f 

0 

0 

. E7 ·7s --- . z· - -· -··7"-p . r .. -. "" ""'f'WF ·- -z;rnrr577 r - er · swfr EE 55375 

3-30 

BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMPANY CONFIO£NTIAL 
81100 COBOL S-LANGUAGE 
P.s. 2201 6729 

EDIT MICRO-OPERATORS 

The edit micro-operators used in an edit instruction are: 

OPERATOR HNEHON IC OPERATION ---------- _____ ,. __ __ ___ .. __ .. __ 

0000 R MVD MOVE DIGITS 
0001 R MVC MOVE CHARACTERS 
0010 R HVS HOVE SUPPRESS 
0011 R ftl FILL SUPPRESS 
0100 N SRO SKIP REVERSE DESTINATION 
0101 T I NU INSERT UNCONDITIONALLY 
0110 T !NH INSERT ON MINUS 
0111 T I NS INSERT SUPPRESS 
1000 T INF INSERT flOAT 
1001 T EFM END FLOAT HOOE 
1010 0000 ENZ ENO NON-ZERO 
1010 0001 EOH END Of MASK 
1010 0010 szs START ZERO SUPPRESS 
1010 0011 CCP COMPLEMENT CHECK PROTECT 
OTHERS UNDEFINED 

"R" indicates a 4•BIT binary value used as a repeat count. The value 
0000 represents no repe3t, do it once. 

"N" indicates a 4•BIT binary value used to skip ov•r a number of 
destinati~n a~BIT units. The value 0000 represents no skip. 

•y• indicates a 4-BIT binary value which is: 

1> used to index into a table of editing constants 
2> used to indicate a conditional selection between 

two table constants 
3> used to indicate an editing constant in line 

with the edit-operator string. 

The next edit-operator follows the constant. 
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The following table indicates the normal table editing constants as 
well as the conditional and unconditional selection of constants 
associated with the value "T". 

r 

0000 
0 001 
0010 
0011 
0100 
0101 
0110 
0111 
1000 
1001 
1010 

TABLE ENTRY 
EBCDIC 

"+" 
"-" 

. "*" .... • ... " 
•s• 
"0" .. " 

EDITING CONSTANTS 

----------------· 
MNEMONIC UNCONDITIONAL OR 

CONOITiONAL CONSTANT 
-~-~--~~ --~----~---~~~~~----

PLU 
MIN 
AST 
OPT 
CHA 
CUR 
ZRO 
BLK 
SPM EITHER ENTRY 0 OR 1 
SBH EITHER ENTRY 7 OR 1 
LIT IN-LINE 8-BIT CONSTANT 

Associated with the edit instructions are three toggles denoted as 
"S" for sign. wz• for zero suppress and "P" for check protect. 
Initially the •z• and the •p• toggles are assumed to be set to the 
zero state. They are set and reset as specified by the description 
of the individual micro-operators. The "S" toggle is set to zero if 
the source field sign is positive and to one otherwise. Unsigned 
f ~elds are considered positive. 

The EDIT MICRO-OPERATORS are explained individually in the following 
sect;on. 

MOVE OIGif -............... .... 

Set "Z" to "1"1 ending the zero suppress state. Hove an appropriate 
unit <4-BIT digit or 8-BIT character> from the source field to the 
destination field. If a 4•BIT unit is moved. append the four bits 
1111 to the left before storing in the destination. If an 8•B!T 
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unit is moved• the four bits 1111 are substituted for the leftmost 
four bits of the 8-BIT unit. 

MOVE CHARACTER 

Set. "Z" to "l"• ending the zero suppress state. Move an appropriate 
unit (4-BIT digi·t or 8-BIT character> fro• the source field to the 
destination field. If a 4•BIT unit is moved• append the four bits 
1111 to the left before storing in the destination. If an 6•BIT 
unit is moved,. it is moved unchanged. 

MOVE SUPPRESS 

---------------

The micro-operator "HOVE DIGIT" is performed if the 4-BIT unit• or 
the rightmost four bits of the B-BIT unit, of the sou~ce field is 
not equal to 0000. 

If the appropriate four bits of the source field unit are equal to 
0000, the suppress toggle "l" is inspected. lf "Z" equals "1"• 
indicating non-suppress mode, the micro-operator •MOVE DIGIT" is 
performed. If the suppress toggle "Z" equals •o•, the check protect 
toggle "P" is inspected. If "P" = "O"• indicating non-check protect 
mode. move the table entry containing the 8•BIT code for blank to 
the destination field~ If •p• = •1•,. move the table entry 
contain;nq the 6-BIT code for asterisk to the destination ff e\d. 

SUMMARY ,_ ______ 

SOURCE NOT = 0 HOVE DIGIT 
Z=l SOURCE .:: 0 MOVE DIGIT 
Z=O ?=O SOURCE = 0 MOVE TABLE ENTRY 1 <BLANK> 
Z=O P=l SOURCE = 0 MOVE TABLE ENTRY 2 <ASTERISK> 
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If •p• = "O"- indicating non-check protect mode- move the table 
entry containing the 8•Bir code for blank to the destination field. 
If "P" = •1•, move the table entry ~ontaining the 8-BIJ code for 
asterisk to the destination field. 

SUMMARY -.------
p = 0 
p = 1 

HOVE TABLE ENTRY 7 ·<BLANK> 
HOVE TABLE ENTRY 2 CASTERISK> 

SKIP REVERSE DESTINATION 
~~-~---~--------~-~---~-

Adjust the address pointer of the de•tination field to skip backward 
Clower address> "N• 8•BIT units. 

INSERT UNCONDITIONALLY 

----------------------
Move the table entry •r• as indicated below to the destination 
f ietd. 

T=0 ••• 7 HOVE TABLE ENTRY T S=O T=8 HOVE TABLE ENTRY 0 (PLUS> 
S=l T=B MOVE TABLE ENTRY 1 (MINUS> S.:::O T=9 HOVE TABLE ENTRY 1 <BLANK> S=l T=9 MOVE TABLE ENTRY 1 CMINUS) 

T=lO MOVE IN-LINE TABLE ENTRY 

INSERT ON HI NUS -------...... _ .. ___ ,__ 
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Move the table entry •T" as indicated below to the destination 
field. 

S=l T=o ••• 7 HOVE TABLE ENTRY r 
* P=O MOVE TABLE ENTRY ' CBLA NtO 
* P=t MOVE TABLE ENTRY 2 CASTERISK> 
S=l T=6 MOVE TABLE ENTRY 1 CHINUS) 
S=l T=9 MOVE TABLE ENTRY 1 CHINUS> 
S=l T=10 HOVE IN-LINE TABLE ENTRY 

*: S = 0 or only source digits/characters eQual to zero Cminus zero> 
have been moved. 

INSERT SUPPRESS ------.-------------
Move the table entry •r" as indicated below to the destination field. 

Z=t T=0 ••• 7 HOVE TABLE ENTRY T 
Z=O P=O HOVE TABLE ENTRY 7 CBLANK> 
Z=O P=l MOYE TABLE ENTRY 2 <ASTERISK) 
Z=l S=O T=8 MOVE TABLE ENTRY 0 <PLUS) 
Z=l S=l T=6 HOVE TABLE ENTRY 1 (MINUS> 
Z=l S=O T=9 MOVE TABLE ENTRY 7 C BlANtO 
Z=l S=l T= 9 HOVE TABLE ENTRY 1 <HI NUS> 
Z=l T=lO HOVE IN-LINE TABLE ENTRY 

INSERT FLOAT ____ .., ________ 

Move the table entry "T" and/or perform the micro-operator .. HOVE 
DIGIT" as indicated below. 

Z=l HOVE DIGIT 
Z=O SOURCE =O P=O HOVE TABLE ENTRY 1 <BLANK> 
Z=O SOURCE =O P=l MOVE TABLE ENTRY 2 CASTERISIO 
Z=O SOURCE NOT=O T=0 •• 7 MOVE TABLE ENTRY T" THEN HOVE OIGIT 
Z=O SOURCE NOT=O T=8 S=O HOVE TABLE ENTRY 0 <PLUS> THEN HOVE DIGIT 
Z=O SOURCE NOT=O T=8 S=l HOVE TABLE ENTRY 1 CHI NUS> THEN HOVE DIGIT 
Z=O SOURCE NOT=O T=9 S=O MOVE TABLE ENTRY 7 <BLANK> THEN MO VE 0 I GIT 
Z=O SOURCE NOT=O T=9 S=l MOVE TABLE ENTRY 1 CHI NUS> THEN HOVE DIGIT 
Z=O SOURCE NOT=O T=10 HOVE IN· LINE TABLE ENTRY,. THEN HOVE DIGIT 
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END fLOAT MODE 

Howe the table en~ry •r• as 
field. 

Z=O T=0 ••• 7 
Z=O S=O T=8 
Z=O S=l T=8 
Z=O S=O T=9 
Z=O S=l T=9 
Z=O T=lO 
Z=l NO OPERATION 

END NON-ZERO ., ..... ________ _ 

indicated below 

HOVE TABLE ENTRY T 
HOVE TABLE ENTRY 0 
HOYE TABLE ENTRY 1 
MOVE TABLE ENTRY 7 
HOVE TABLE ENTRY 1 
MOVE IN-LI NE TABLE 
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to the destination 

<PLUS> 
<MINUS) 
<BLANK> 
<MI NUS> 
ENTRY 

Terminate the micro-operator operations if any non-zero source 
character/digit has been moved; ot~erwise continue with the next 
in-tine operator. 

END OF MASK 

Terminate the micro-operator operations. 

START ZERO SUPPRESS 
·----~~---~-~------

Set "Z" to the •o• state. 

COMPLEMENT CHECK PROTECT 

-~------------~~---~---~ 

7 ?TI 
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MICR FORMAT 

OP: 4 8 

Format: 

........... 
* MICF * 
******** 

**********•********** 
* MICF COPXt, COPX2 * 
*******.************* 

Function: 

format the data from the source field.denoted by COPXt 
into the d~stination field denoted by COPX2. 

The data type of both the source and the desti~ation 
fields is assumed to be unsigned 8•BIT. 

The field length of the destination MODULO 20 must 
equal zero. The destination field is considered to be 
composed of a number of 20 character subfields. 

Oata movement is right to left beginning wi~h the 
rightmost character of the source field and beginning 
with the rightmost character position of the 
destination field. 

In the discussion that folloMs, the following 
definitions apply: 

1. Transfer characters are characters that are 
automatically transferred from the source field 
into the current destination subfield. They never 
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occupy the rightmost control character pos;tion of 
a destination subfield. They are the numeric "O" 
through "9• and the HYPHEN "-". The HYPHEN is not 
expected to occur for OCR input. 

2. Defined control characters are characters that 
cause some specif;c action to be taken. depending 
on the character. They are: the END-Of-DOCUMENT 
"'"• the HICR CANT-READ "*" and the OCR CANT-READ 
~3f~. 

3. Default control characters are characters other 
than transfer and defined control characters. They 
are expected to be• but will not be limited to. 
the MICR AMOUNT "#"• TRANSIT "~" and ON-US •:• and 
the OCR HOOK "<"• FORK "="• CHAIR ">"• VERTICAL 
BAR "I"• BLANK ~40~ and PLUS "+". 

Operation is as follows: 

1. Begin formatting ;nto a subfield by fetching a 
source field character~ unless the source field is 
exhausted, and then proceeding to step lA. 

A. If the source field is exhausted, assume an 
ENo-or-oocuMENT c•> character and proceed to 
step 18. 

a. If the source field character is an 
ENO-Of-DOCUMENT character. move it to the 
ri~htmost position of the current subfield, 
blank-fill the rest of the destination field 
and then terminate the operation. 

c. If the source field character is other than a 
default control or ENO-OF-DOCUMENT character. 
move a blank to the rightmost position of the 
current subfield. then move the source 
character and proceed to step 2A. 

D. If the source field character is 
control character. move it to the 
pos1t1on of the current subfield 
proceed to step 2A. 

a default 
rightmost 
and then 
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z. Continue formatting into the current subfield by 

NOTES: ...... __ _ 

fetching a new source character and then 
proceeding to step 2A. 

A. If the source field is exhausted. blank-fill 
th~ rest of the current subfield• assume an 
END-OF•DOCUMENT source character and proceed 
to step 18. 

e. If the source field character is an 
ENO-OF-DOCUMENT character. blank-fill the rest 
of the current subf ietd. save the source field 
character and proceed to step 18. 

c. If the source field character is other than a 
default control or END-Of-DOCUMENT character, 
store the character in the destination and 
proceed to step ZA• 

o. If the source field character is a default 
control character that is equal to the 
character in the rightmost position of the 
current subfield, move it to the next position 
of the current subfield• blank-fill the rest 
of the current subfield and then proceed to 
step tA. 

E. If the source field character is a default 
control character. but it is not equal to the 
character in the rightmost position of the 
current subfield, the rest of the current 
subfield is blani-filted and the control 
character is used in step 10• to which we now 
proceed. 

1. If any attempt is made to exceed the size of any 
subfield or 4f the entire destination field. the 
overflow toggle is set to one, the operation is 
terminated and the contents of the destination 
field are undefined. 
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2. If any individual subfield contains a CANT-READ 
C"•• or "~3F~> character. then the high ~rder 
<leftmost) position of the subfield will be set to 
1101 0001; otherwise. 1t will be set to a blank 
COlOO 0000>. 
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HICR EDIT 

OP: 49 

Format: 

******** 
• HICE * 
******** 

**************************** 
* MICE COPXl, COPX2• COPX3 * 
**************************** 

Function: 

Move data from the source field denoted by COPXl to 
the destination field denoted by COPX2 deleting all 
characters except numeric characters <"O• through "9"J 
and CANT-READ characters <"•" and ~3F~>. 

The moved characters are right justified in the 
destination field and zero filled on the left, if 
necessary, to fill the ~~maining destination area. If 
the destination field is lesser in size than the moved 
data, the source data is truncated on the left. 

A decimal count of all numeric characters moved is 
provided in the special COBOL register "TALLY" denoted 
by COPX3. 

The data type of the source field must be unsigned 
8-BIT. The data type of the des~ination field must be 
unsigned 4-BIT or 8-BIT. The data type of the "TALLY" 
field must be unsigned 4-BIT and its length is assumed 
to be five. 
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BRANCHING OPERANDS ANO INSTRUCTIONS 
-~-------~--~------~~---~--~-------

A branch address argument "BADDR" has the following format: 

--------------------~~~-----~-~~-----DISPLACEMENT BTYPE SEGMENT NUMBER 
CBOISPB> <1> <7> 

------~--------+---~~~+~~-----------
t 
I present if BTYPE = 1 

' J 
o: Relative to the current code 

segment base <intrasegment branch> 
1: Relative to a new code segment base 

Cintersegment branch> 

Displacement is an unsigned binary value Yhich specifies the bit 
displacement of an instruction relative to a segment base. The 
container size of the displacement and BTYPE combined is a program 
parameter <BDISPBt>~ 
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* BUN • 
******* 

Obtain the next instruction fr~m the location 
specified ny BADDR. 
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***************** 
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.......... 
* BOf l • 
***•**** 

If the overf lov toggle equals v. a transfer to the 
address CBADDR> given in the instruction occurs. 
otherwise control is passed to the next sequential 
instruction. 

The overflow toggl~ is unchanged. The length of V is 
one bit. 
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******** 
* SOf L .t. 
******** 

J1 

~ format: 

~ 
~; 

t ********** 
* SOFL V * 
********** 

function: 

Set the overflow toggle to v. 
0 

The length of V is one bit. 

NOTE: The overflow toggle is set to one 
ZERO" is encountered in the 
s-operator or if a field overflow 
the MICR format S•operator. 

if a •otVIDE BY 
OIVIOE SPECIAL 
is attempted in 
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PERFORM ENTER 

OP: 06 

format: 

******** 
* PERF * 
******** 

***************** 
* PERF K• BAODR * 
***************** 

function: 

Create a stack entry with the following format: 

----~---~~-----~---------~~-~--~ 
Ot.SPLACEMEfH 
(24) 

SEGMENT NO. 
c-r > 

t< 
(8) 

Insert a displacement value~ relative to the active 
code segment base and pointing to the next sequential 
s-instruction. into the stack. 

Irisert the current code segment number into the stack. 
Insert the value of K from the instruction into the 
stack. 

Adjust the stack pointer to point to the next possible 
entry. 

Obtain the next instruction from the location 
specified oy BAOOR. 
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PERfORM EXIT 

OP: 34 

format: 

********** 
* PXIT K * 
****•***** 

Function: 

******** 
* PXIT * 
******** 

CoMpare the K contained in the instruction to the K in 
th• current stack entry and if unequal proceed to the 
next in-line s-instruction. If equal, adjust the stack 
pointer to point to the previous entry and obtain the 
next S-instruction from the information contained in 
the removed stack entry. 
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******* 
* NTR * 
••••••• 

Sa•e function as •PERr•. K is assumed equal to zero. 
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function: 
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.......... 
* XIT * 
******* 

Same function as "PXIT". K is assumed equal to zero. 

I 

\ 
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GO TO DEPENDING 
******** 
* GOTO * 
******** 

op: 39 

Format: 

**************************************** 
* GOTO COPXl, L• OBAOORO, •••• DBADDRL * 
**************************************** 

function: 

Compare the ten bit binary value l with the variable 
specified by CO~Xt. The·variable is first converted to 
a binary value. MODULO 2 to the 24th power. 

If the binary value of the variable is less than zero 
or greater than L• the next instruction is obtained 
from the location specified by DBAODRO. Note that the 
variable can be signed. 

If the binary value of the variable is in the range 
zero through L• it is used as an index to select from 
the list of DBADDR's the appropriate OBADOR to be used 
to obtain the next instruction. 

DBAOOR and BAOOR have the same format with the 
exception that DBADOR will always contain the segment 
number. Although segment nu•ber is unneccessary for 
tho•e DBADDR•s with BTYPE equal to zero~ in order to 
index into the list of OBADDR•s, all of.the DBAODR's 
must b~ of equal length. The container size of ·OBADDR 
is BOISP8.1 + 7. 
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ALTERED GO TO PARAGRAPH 

OP: 35 

F"ormat: 

************** 
* GPAR DAODR * 
************** 

Function: 

Obtain the next instruction from 
specified by the address •ACON". 

the 

******** 
• GPAR * 
******** 

location 

The address constant •ACON" has the same format as a 
BADOR. 

The argument DAOOR is an unsigned binary value 
specifies the digit displace~ent of the 

·relative to the data segment zero base. 

The container size of.DADDR is OISPB. 

which 
"ACON"' 
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ALTER 

op: 36 

for111at: 

******** 
* ALTR * 
******** 

•******************* 
* ALTR OADDR~ ACON • 
******************** 

Function: 

Copy the address constant •AcoN• into the data area 
specified by the argument OAOOR. 

The address constant ~ACON" has the same format as a 
BAODR. 

The argument DADOR ts an unsigned binary value which 
specifies the digit displacement of the "ACON• 
relative to the data segment zero base. 

The container size of OADDR is OISPB. 
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If the condition "A <R> B" is true a transfer to the address <BADOR> 
given in the instruction occurs, otherwise control is ~assed to the 
next sequential instruction. rhe relation CR> is defined as 
follows: 

000 UNDEFINED 
001 GTR 
010 LSS 
O 11 NEQ 
100 EQL 
101 GEQ 
110 LEQ 
111 UNDEFINED 

Overlap of fields is permitted. "A" is the first operand denoted in 
the instruction. If an instruction has only one operand, then the 
assumed field is the •A" field. 
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COMPARE ALPHANUMERIC 

OP: 04 

F o.rmat: 

******** 
* CHPA * 
******** 

******************************* 
* CMPA OPNQ1, COPXl, ff, BADDR * 
******************************* 

function: 

Compare the two operand fields according to their 
binary values~ 

The comparison is performed left to right with any 
shorter operand assumed to be right-filled with blank 
characters <0100 0000 if EBCDIC or 0010 0000 if 
ASCIIJ. 

The f ietds are considered equal Mhen the equal size 
portions are equal and the longer <if one is tonger> 
field has trailing blan~s. 

8•BIT data format is assumed for both fields wtth no 
checking to verify otherwise. Signed fields have their 
most significant four bits, i.e., their sign, modified 
to the appropriate numeric zone <1111 for EBCDIC, 0011 
for ASCII) before being compared. This •odiffcation is 
not permanent and is done so that sign will not affect 
the result of an alphanumeric comparison. 
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COMPARE NUMERIC 

OP: 05 

Format: 

******** 
* CHPN * 
******** 

******************************* 
* CHPN OPNOl, COPXl, R, BAOOR * 
******************************* 

Function: 

Compare the two operand fields according 
algebraic values, considering the two fields 
comprised of decimal integers. 

to the 
to be 

When the field sizes are different, the longer is 
tested for leading zeros <OOOO>. There is no 
restriction as to data type. In comparing an 8-BIT 
character only the rightmost four bits of the 
character are considered; the other bits are ~gnored. 

Two fields of all zeros are equal regardless of sign. 

Unsigned fields are considered positive. Sign 
conventions are the same as for arithmetic operands. 

Results generated by invalid digit 
undefined. 

values a.re 
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COMPARE FOR ZEROS 
******** 
* CMPZ * 
******** 

Qp: 27 

Format: 

************************ 
* CHPZ COPXt. R, BAOOR * 
************************ 

function: 

Compare two operand fields according to 
algebraic values. assuming the first field 
comprised of all zeros <OOOO>. 

their 
to be 

There is no restriction as to data type. In comparing 
an 8-BIT character only the rightmost four bits of the 
character are considered. The other bits are ignored. 

Two fields of all zeros are equal regardless of sign. 

Unsigned fields are considered positfve. Sign 
conventions are the same as for arithmetic operands. 

Results generated by invalid dig;t 
undefined. 

vatues are 
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* CHPS COPXl, R, BAOOR • 
************************ 

Funct ;on: 
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******** 
* CMPS * 
******** 

Compare two operand fields according to their binary 
values- assuming the first field to be comprised of 
all spaces <0100 0000 if EBCDIC or 0010 0000 if 
ASCII>. 

The comparison is performed left to right. 

Unsigned 8-BIT format is assumed with no checking to 
verify otherwise. 

t'rttr rr -" 



0 

0 

BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMPANY CONFIDENTIAL 
81700 COBOL S-LANGUAGE 
P.S. 2201 6729 

COMPARE FOR CLASS 

OP: 36 

Format: 

******** 
* CMPC * 
***** *** 

************************ 
• CMPC COPXl• c. BAOOR * 
************************ 

Function: 

Compare the operand field and determine whether the 
field is: 

C=OO COMPLETELY ALPHABETIC 
01 COMPLETELY NUMERIC 
10 NOT COMPLETELY ALPHABETIC 
11 NOT COMPLETELY NUMERIC 

If the condition being tested is true. a transfer to 
the address BADDR given in the instruction occurs. 
other~ise control is passed to the next sequential 
instruction. 

ln the alphabetic test. each character is 
range-checked for 1100 0001 through 1100 10011 1101 
0001 through 1101 1001. 1110 0010 through 1110 1001 
and for 0100 0000. Unsigned 8•BIT format is assumed 
with no checking to verify otherwise. 

In 
for 
8-BIT 

the numeric test eac~ character is range•checked 
1111 0000 through 1111 toot. Signed or unsigned 

format is permitted. The four bits in the sign 
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position of a signed 8-BIT field are ignored. The sign 
position fs the leftmost four bits of the most 
significant character. 

, rinrtwmr~re 
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C OHPA RE REPEAT 

OP: 45 

Format: 

******** 
• CHPR • 
*****•** 

******************************* 
* CMPR OPNOl, COPXt, ff, BADDR * 
******************************* 

F unc t ton: 

Compare the two operand fields according to their 
binary value. 

Comparison proceeds from left to right. 

The field lengths are considered equal by repeating 
OPNOl. 

Both 
type. 

Jields are assumed to have unsigned 8-BIT data 

The size of OPNOl must divide evenly into the size of 
COPx1; otherwise, the results of the compare may be 
e'rr oneous. 
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OP: 33 

rormat: 

************** * COMM COPXl * 
************** 

Fune ti on: 
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******** 
* COMH * 
******** 

Move the length and address fields from the COPX1 
entry to the RS.COMMUNICATE.MSG.PTR field located in 
this program's RS.NUCLEUS. converting them enroute. 
The orig;n field is unchanged. 

The length t~ converted from a digit or character 
length to a bit length. The address is stored as an 
absolute bit address. 
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• LDCR OAOOR • 
*•************ 

f'unction: 
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******** 
* LOCR * 
******** 

Hove the last 24 bits of information from the RS.REPLY 
area of the RS.NUCLEUS to the location specified by 
OAOOR. · 

See 'MAKE PRESENT' for definition of OADOR. 
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CONVERT 

OP: 40 

Format: 

******************** 
* CONY COPXl DADDR * 
******************** 

function: 

Convert 
value to 
or zero 
result at 
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the operand denoted by COPX1 from 
an unsigned 24 bit binary value, 
filling on the left if necessary. 
the location specified by OADDR. 

........... 
* CONV * 
***•**** 

a decimal 
truncating 
Place the 

rhe operand must be either unsigned 4-BIT or unsigned 
8•BIT units. 

See 'MAKE PRESENT' for definition of OADOR. 

\ 

wr 
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MAKE PRESENT 

op: 42 

format: 

********************* 
* MAKP COPXl- DAODR * 
********************* 

function: 
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******** 
* MAKP • 
******** 

Load the data segment specified by COPXl and place the 
base relative address of the data area specified by 
COPX1 into the 24 bit location specified by DADOR. 

OADOR is an unsigned binary value which specifies a 
digit displacement from the data segment zero base. 

The container size of DADOR is OISPB. 
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HARDWARE MONITOR 

Formatt 

************** 
* HHON OPNOl * 
*******••••··· 

Function: 
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******** 
* HHON * ............ 

The lov order eight bits of the 
OPNDl are used as the input 
micro-operator described in the 
specifications: 

field described by 
to the •onitor 
fottowing product 

H·Memory Processor 
S·Memory Processor 

11913 171t7 
#2201 6760 

The length of the field described by OPND1 must be 
greater than or equal to eight bits. 
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