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REVISIONS

REV
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REVISION
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PAGES REVISED ADDED DELETED OR
CHANGE OF CLASSIFICATION

PREPARED BY

AFPROVED BY

~
et

12-XX-70

2-26-71

Transferred from P.S. #1912 3553

Sec. 1.1 Changed some names of program

parameters

Moved reinstate info to above limit reg

3 Changed L TYPE BIT assignment

4  Changed method of Address calculatic

.1 Added Segment #

.4 Changed DATA TYPE BIT Assignment

8 C(Changed Indexing BIT Assignment

.10 Added ASCII flag description

Deleted CNZ (Compare for N Zero)
instruction

3.0 through 3.4.6 Added ASCII code sensiti
where necessary (see section 2.2.10
Deleted CONVERT SIGN Instruction.

3.1.5 Restricted MUL result field to 4-bit
format

3.1.5 Required COPX2 data length be equal
to the sum of the lengths of the opg

3.1.6 Restricted DIV result field to 4-bit
format.

3.1.6 Required COPXl data length be equal
to the difference of the lewngths of
operands.

3.2.11 Added MVT (Move Translate) instruct

3.2.12 Changed order of OPND2Z and COPX2.

3.2.13 Deleted SKIP Forward Destination op

3.4 and 3.4.6 Reversed BRANCH Taken-Not
Taken Condition
Changed Relational Condition Bit Ag

4.3 Generalized ZRO to full relational 4

4.4 Generalized SPA to full relational

c. 1 Changed typical program memory layoy
1.1 Major change of program parameters.
2.0 Changed OP from 8 to 9 bits.

2.1.5 Added In-Line-COP Information

2,2 Deleted Edit Mask Address, Added Tab]

2.2.2 Changed BASE REGISTER to Base of
Data Segment.
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vity changes

rands
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erator.
signments
est.
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e Bound.
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PROGDUCT
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REVISIONS

alter table to table.

1.1 Changed BDISPB to BDISPL

2.2 Changed min size of seq # container
from 1 to O. Specified max size of

LENB as 13 and 14 for 8 & 4 bit data wesp.

2.2.7 Specified subscript value of < 0 re-
sults in error comm. Added overflow
is ignored if sum of subscript values
exceed 24 bits.

2.2.8 Added sign position to index registe
& detection when it is negative.

&7

REV REVISION PAGES REVISED ADTED DELETED OR
LTR ISSUE DATE CHANGE OF CLASSIFICATION PREPARED BY APPROVED BY
Cont,
B 2.2,6 & 2.2.7 & 2.2.8 Changed method of indicating
number of subscripts/indexes.
2.2.78 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 descriptipn.
3.0 Added DADDR in Edit. Moved N variapt
and changed BADDR to BDISP in GTD.
Added BOF, OFY, CRPT, COMM, FCMP, CNV
and LDS operators.
3.1.6 Added: Division by zero results in
overflow toggle being set, Divideng
not quotient field must be 4-bit.
3.2.18 .3 & .11 Added statement on overlap
of fields.
3.10 SMVN- COPX1 changed to OPNDI1.
3.2.13 Restricted destination field of Edif
to 8-bit format
3.2.13.1 Added DADDR to edit imstruction.
3.2.13.2 Corrected bit type from 10 to Ol.
3.2.13.3 S=0 Changed to S=1 throughout addkd
S=0, T=8 and S=1, 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
C 5-17-72 Sec 1 Deleted address store and added WFK
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Cont'd.

11-28-72

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

3.2.10 Scale factor length must be < dest.
field length if V=0 and < source field
length if v=1,

3.2.11 Added COPXl to describe translation
table.

3.2.12 Examine: deleted

3.2.13 Deleted S=0, T=8, and S=1, T=9 entri

3.2.14 & 3.2,15 Added MCF & MCE operators

3.3 Deleted self-relative branches., Change

format of BADDR

3.3.4 PERF: 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.
than 2,
3.5.1 Address stored as absolute instead of|
relative.
.5.2 LDCR name changed from FCMP
.4 MAKP name changed from LDSN. DSEGN
argument changed to COPX1,
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
cperators 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 fc
Signal 8-bit format in the numeric tesy

3.5
3.5.3 CNV: Changed operand from OPND to COPKX.
3.5

>rand

)
0

7 Deleted req't that OPNDl size be largler

, WFK

3.4.7 renumbered to 3.4.6
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GENERAL

B1700 C€DBOL S=Language provides the virtual machine interface
between the code generated by the C0BOL Compiler and the COS{L
Interpreter. This specification describes the format of COBOL
S=instructions and then explains each operator 2s a member of one
of the follouing classes:

ARITHMETIC

DATA MOVEMENT
BRANCHING

CONDITIONAL BRANCHING
MISCELLANEQUS

RELATED PUBLICATIONRS

TITLE NUMBER
81700 Systems COBOL Refercnce Hanual 10571¢7
81700 COBOL Compiter {PaSc} 2212 5314

B1700 COBOL Compiier tLogic (PeS.) 2212 5337
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S-LANGUAGE PROGRAMS

ALl COBOL S-language programs have associated wHith thems a base
register and a {imit register. The area cectween the base and the
limit is to be used as data space oniy. Atl program codes organized
in segment forms, is stored at any availabie location in memorys
according toe the memory management algorit-ms used by the B1700
operating systenm.

The data space includes a non-overlayable zrea which contains the
coP table and various other parameters suich as Edit Hasks and
Record Arease.

Various parameterss necessary for the run~-ing of the S~Language
object <code and maintained by the MCPs, arz stored beyond the Limit
Register in the Run Structure Nucleus (RSAN3.

A typical COBOL program layout in memory is as follous:
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* 1 EDIT TABLE (8 CHRS) 1
¥ (emevmecccccccccccrancvnanena=efl==15T ENTRY (COFX=1)
> 1 COP TABLE §
. ® jeem e ccncwrcc e cnmnwencaas {<==DATA SEGMENT ZERD
¥ ¢ SPECIAL REGISTERS LI BASE
* T L T R R
b ! DATANANME MONITOR ! *
* ¢ SYMBOLS L] *®
S R e D Tttt '
STATIC KEMORY ¢ EDIT MASKS L ~
# e ettt | *
* ] NONOVERLAYABLE USER?S ¢ DATA SEGMENT ZERO
* t DATA AREA t L
# R e L DL PP Py | *
* ! TRASHCINTERMEODIATE RESULTS) 1} *
* L T | *
* H ALTER TABLE C(IF ANY) i *
t Jeceeemcccecccccccccccscuneccwe (<=aSTACK BASE
* STACK I »
Afjmoccnmeccnecasneccannacacaneceen i e=STACK LIKIT
* { !
DYNAMEC MEMORY<® § OVERLAYABLE ¢
* 1 USER DATA AREA ¥
LIMIT REGISTERC= Al mwmevemseccncccncccccanaccwne= j<==CXTENDABLE LINIT REG.
# REINSTATE INFD i (BOJ ATTRIBUTE}
] & RUN STRUCTURE g
Bkt bbb bl b
i DATA DICTIONARY i
R il it |
! S=CODE i

FIGURE 1=13 COBOL PROGRAHM LAYOUT
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1 ADR 1 NAME 1 PIC i

| Rt Bl Dbl b bt ot el Bl i |

t 0 ¥ sui 1 9 CHP !

i s ¢ H I L]

t 7 & SH8 1 9 CMP §

i 8 & TALLY 1 9(5) CcHPp ¢

1 13 1 DATE C(JULIANY | 9(5) CMP 1

i § <YYDDD)? i H

f 18 1 TIME CHHMMSSTY 1| 92(7) CHP H

f 25 ¢ TODAYS=DATE 1 9(6) CuP ¢

i I (MHMDDYY) { §

f 31 & TODAYS=NAME i X(9) )

FIGURE 1-2: SPECIAL REGISTERS
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PROGRAM PARAMETERS

- @R 0 T D G G W X N TR W S -

The parameters pertaining to a particular program are listed below.
The number of bits wused to contain the parameter appears in
parentheses following the parameter nanmee.

BpIsSPBL € 5) BRANCH DISPLACEMENT CONTAINER SIZE + 1

DSEGZ €24) BASE OF DATA SEGMEHWNT ZERO

STACK=POINTER (24) BASE ADDRESS OF STACK

STACK=SIZE ( 5) SIZE OF THE STACK

COP=BASE (24) BASE ADDRESS OF COP TVABLE

coprs (123 COP ENTRY CONTAINER SIZE

SEGB € 5) DATA SEGMENT NUMBER CONTAINER SIZE
DISPB ( 3) DAYA DISPLACEMENTY CONTAIKER SIZE
LENB € 53 DATA LENGYTH CONTAINER SIZE

coFxB3 € 5) COP INDEX CONTAINER SIZE
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CONTAINER SIZE

- T G5 D wn SR G5 W5 B W b e o8

Container size is a field size (in number of bits) necessary to
contain the maximum value required for that fielde For example: A
container size of five bits allous a field value to house 32 bit
addresses (0=-31).
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S=INSTRUCTION FORMAT

- - " S5 wR . <P

Eachk CUBOCL
arjuments

interpretation

consisting of a variable number of bitse.

of followed by
format and

S=operator

S=Instruction consists an S=operator

The
of these arguments is specified by the

and is described in detaif by the specification of the individual
operatorse. An example of one such instruction format is tllustrated
belove
0OP1 0P2 OPND corPX
(Z) (6) (VARIABLE) (COPXB)
“-ﬂ-‘.“-ﬂ-ﬂ-“s--“‘-ﬂl"“-“-’-----—
£ ! ‘
§ I=-=INDEX INTO COP TABLE
£
§f-=INDEX INTO COP TABLE OR LITERAL
S=0PERATORS

A TR D S A EC e s

The most frequently used S=operators are encoded

S-operator
is encoded
sevens QOP2

0PND

An operand
containing
references
is efither
referenced
is

denoted as OPNDe.

in a three bit
the operator
is less than

dencted as OPl. If OP1
in the next six bits denoted as 0F2.
is omittede

is equal to sevens,
If OP1

i3 normally referenced 1indirectly through a table
the attributes of the operand. An argument which
an operand in this manner is denoted as CUPXe An operand
contained 1in the instruction 2as a titeral or is
indirectly throuah the tables An argument of this type
The first bit of OPND is denoted 3s LITFLG and
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is used to indicate a2 literal string or COPX as folliowus:

f==>8 1 I LITERAL STRING 4

f e pereccccccccnccaccccces—aney
LITFLG==~

] et DL e e EE DL BT L

t==>§ 0 t COPX i

LITERAL STRING

®hen LITFLG specifies a literals the literal strings which includes
the Utiteral type (LTYPE)s the Literat {ength (LLGTH)» and the
literal (CLSYMB) itself in that order» s included in the <code
stream immediately following the LITFLG. The format is as follows:

LTYPE LLGTHT LLGTHZ LSYMB
(2} {3} (8) (variable?

Note 3 LLGTH2 present if LLGYHYI equal zero

LTYPE

00=Unsigned &4=BIT

01=Unsigned 8=BIT

10=Signed &4=BIT (sign is MSD)
11=Reserved

The tength of the literal expressed in binary is encoded ¥in LLGTH1
and LLGTH2. If the tength of the Lliteral is tess than eight digits
or characters, its length is encoded in LLGYHI? and LLGTHZ2 is
onittede If the length of the literal is greater than or equal to
eight digits or characterss its length is encoded in LLGYH2 and
LLGTHY1 s set to zeroce The maximum {iteral tength s 255 digits or
characters exciuding the sign.
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CURRENY OPERAND INDEX ¢(COPX)

- . T A D T T W G e B AR D G5 OB D G W A @D ET D A e W S

The argument COPX is an index value used to index into the current
operand table (COP table). The number of bits (COPXB) used to index
into the COP table is a functiocn of the maxinum number of COP tablc
entries required for the source program. fFor examples a COP tabtle
consisting of betwcen 512 and 1023 entries would require ten bitse.

The address of an entry is calculated by nmultiplying the value
“COPX™ by the value “COPB™ and then adding the resuit to the base
address of the COP table.

A COPX vatue of zero specifies that the COP table information is
contatned in=-line in the S=Instruction itself rather than in the
COP tablee. (See next sectione)

Note:s The base address of the CGP table points to an unused
entrye.

IN-LINE COP INFORMATION

D D NN WD W CR AR W G P Gl GR UR  ES S GE WS S T W« e

The format for in-line COP information differs from its COP table
format (See “CURRENT OPERAND TABLE™) when subscripting or indexing
is required.
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The format for in=line COP information is as follouss

D €D G TO SR R MO OB G €I G HE H G W TR O WS AR G €D A0 Gf ST A GL G SR W AR EH G2 G G WD @ WL ORGP W @S RS WX OR W TR WD LI W T WK AR TP TR BB S WD TR G0 G W W

DAT A ADDRESS DATA SUBSCRIPT=0OR- DATA ASCII
SEG.# DISPL. LENGTH INDEX<FLAG TYPE FLAG
(SEGB?} (DISPBY {(LEKBY (1) (2) (1)
NO. OF SUBSCRIPT=~FLAG <COPX1 SUBSCRIPY CGPX2 SUBSCRIPY
SUBSCRIPTS FACTOR 1 FACTOR 2
CR INDEXES
(2} (1) (COPXBY (CLENB) (COPXBY (LENB)
COFX3 SUBSCRIPT TABLE
FACTOR 3 BOUND
(COPXB}Y <LENB) {(DISPB}
Notes s
1. None of the subscripting/indexing information Call entries

follouwing the ASCII flag) is present uniess the
subscript=or-index-flag equals one.

2e A COPX for each index values or a COPX/subscript factor
pair for each subscript values, must be present as indicated
by the vatue of number of subscripts or indexes:

00 = One
0f = Two
10 = Three
11 = Reserved
3. COPX1s COPX2s and COPX3 may be in-line entries but nust not

be subscripted or indexed.
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CURRENT OPERAND TABLE (COP)

The COP table consists of a set of entriess each of w¥hich contains
the attributes of a variable. The width of one entry is a function
of the source prograr and is determined by the number of bits
required to express its attributes (segment number, displacement,
tengths subscript—or—index=-flags data type and ASCII flag)le.

When the attributes exceed one entry, muliple entries are used to
accommodate the additional information. Any refarence to a nultiple
entry attribute points to the first of its entries.

The format of an entry in the COP table is as followuss

RS e LT L L it

DATA ADDRESS DATA SUBSCRIPT-0R~- DATA ASCII

SEG# DISPL. LENGTH INDEX=FLAG TYPE FLAG

(SEGBY (DISPB} (LENBY (1) 2} (1)

NO. OF SUBSCRIPT=FLAG SUBSCRIPT SUBSCRIPY SUBSCRIPY TABLE
SUBSCRIPYS FACTOR 1 FACTOR 2 FACTOR 3 BOUND

OR INDEXES

(2) 1) (LENB) (LENB} (LENB} (DISPB}
LRy e L DL DD L e e P E L L e P L L e A Rl
] H ] L 1 i i

! f i t § ] 1

i —————ew ! ! § !

] i L] i § ]

§ PRESENT 1IF 1 PRESENT IF i PRESENT IF
L] SUBSCRIPT=0OR= L NUMBER GOF t SUBSCRIPT~OR-
¥ INDEX~FLAG f SUBSCRIPTS i INDEX=FLAG
] =1 ? = 01 OR 10 =1

00 = 1 PRESENT IF SUBSCRIPT- £

01 = 2 OR=INDEX=-FLAG = 1 PRESENT IF NUMBER
10 = 3 OF SUBSCRIPTS = 10
11 = RESERVED
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SEGMENT NUMBER

Segment number is expressed in binary and specifies the data segment
number of the operande. The container size (SEGB)Y is a function of
the maxinum nunmber of data segments specified in the source
programe The range of the segment number countainer size (SEGB) 1is
0 through 18. If it is zeros then there is no sg¢gment number
contatner for that particular program? that program has no
segmented (overtayable) data and atll data references are to data
segnent zeros the non-overlayable data segnment.

DISPLACEMENT

Displacement s expressed iIn binary and specifies the digit
displacement of the data from the base of the data segment. All
data 1{is stored beginning at an address which nodulo &=8IT7T must
equal zero. The container size (DISPB) is a function of the maximum
data displacement specified in the source program. YThe range of the
displacement container size (DISPB)Y is 1 through 21.

DATA LENGTH

Data length is expressed in binary and specifies the number of
digits or characters in the data items excluding the signe. The
container size (LENB) is a function of the maximum length specified
in the source programe YThe range of the data length container size
(LENB)Y 1is 1 through 145 howeverer the ltargest data item allouwed s
8,191 8=8BIT units or 16,383 4~=BYT units.

DATA TYPE

Data type specifies the type of data as follous:
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00 = Unsigned 4=-81IT

01 = Unsigned B8-BIT

10 = Signed 4-BIT (sign is MSD)

11 =

Signed 8-BIT (sign over MSD}

SUBSCRIPT=OR-INDEX=FLAG

The subscript-cr~index~=flag bit is true to indicate subscripting or
indexing and falise otherwisee. When true the next entry{s) contains
the necessary subscripting or indexing informatione

NUMBER OF SUBSCRIPTS OR INDEXES

R eGP wS B W D WP S Gh WP HD B @ G WD G G CD G S S SR G N G o .

When indexing or subscripting is indicated by the subscript-or-
index=ftags the number of subscriots cor indexes required for the
variable is specified as folious:

00 = One

01 = Tuvo

10 = Yhree

11 = Reserved

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

0
1

Index
Subsceript

o

SUBSCRIPT FACTORS

LA L A X 2 X X T R F P T E X ¥ ¥ )

Subscripting requires one to three fieldsr, LENB bits in Llengths
containing the binary factor by uhich each subscript value is to be
multiplied to obtzin the proper digit addresse. The factor is the
digit displacement betueen elements of the table. The value one is
subtracted from the subcript value prior to wmuitiplying 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 subscrint values exceeds the table bounds, an error
communicate will be tssued.

If the binary equivalent of the nultiplied subscript vatue or the
sum of the multiplied subscript values exceeds 2% bits, overflow is
ignored.

A COPXYX for each subscript value immediately follows the primary COPX
in the S=Instructicone & subscript variable must:  not itself be
subscripted or indexed.

Notes Literal subscript values are optimized by the compiéer by
buiiding & new descriptor in={ine in the S=Instcuction.

INDEXING

khen indexing is indicatedr a COPX for each index value (up to
three)} immediately follous the primary COPX in the S=Instructione.
An index variable must not itself be indexed or subscriptede.

An index valtue is contained in a 28 BIT field. The value consists of
a 4=BIT sign followed by six 4=BIT decimail digits.e The value is

converted to binary and combined with the binary data address at

execution timee.

If any index value is less than zero or if the sum of the {ndex
values exceeds the table bounds an error connunicate witt be
issued.

TABLE BOUND

Table bound 1is a binary value used to specify the maximun
permissible digit displacement from a table base for subscripting
~and indexing. Its container size is DISPB.



1-15

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUYER SYSTEMS GROUP B1700 COBOL S=LANGUAGE
SANTA BARBARA PLANT PeoSe 2201 6729

ASCII FLAG

The ASCIY1 flag bit of the destination field influences the execution
of certain code sensitive S=tlanguage instructionse These

instructions are:

ADD MVA CAT CMPA
SUB MVS SMVN CHPS
INC MVN MVT

DEC MV Z

INC1

DEC1

DIV

DIVS

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

EDIT MICF
EDTE MICE
CHPC
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INSTRUCTION SET

ARITHMETIC.

NAME MREMONIC gp ARGUMENTS
INCREMERNT INC 02 OPNDi» COPX1

ADD ADD 08 OPND1» COPX1s, COPXZ
DECREMENT DEC 09 OPNDLIs COPX1
SUBTRACT sus 10 OPNDi» OPND2s, COPX1
MULTIPLY MULT i1 OPND1», COPX1» COPX2
DIVIDE DIV 12 OPRD1s COPX1s, COPX2
DIVIDE SPECIAL DIVS 16 OPNDl» COPX1» COPX2
INCREMENT BY ONE INC1 13 COPXt

DECREMENT BY OKE DEC1 14 copPX1

DATA MOVEMENT

NAME MNEMGNIC op ARGUMENTS
MOVE ALPHANUMERIC MVA 00 OPND1» COPX1
MOVE SPACES MVS 15 COPX1

MOVE NUMERIC MVN 01 OPND1, COPX1

MOVE ZEROS MVZ 22 corPXx1
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CONCATENATE CAT 32 N» COPX1s OPKNDOrecer
OPNDN

SCALED MOVE NUMERIC SMVN 28 OPND1» COPX1s V» SCL

EXAMINE EXAH b M V» COPX1, OPND1Li»

COPX2», OPHD2

MOVE TRANSLATE MVT L7 OPND1», COPX1s COPX2
EDIT EDIT i7 OPND1» COPX1, DADDR
EDIT WITH EXPLICIT HASK EOTE 21 OPND1», COPX1» MASK
MICR FORMATY MICF 48 COPXi, COPX2

MICR EDIT MICE 49 COPX1l», COPX2» COPX3
BRANCHING

NAME MNEMONIC gp ARGUMENTYS
BRANCH ON OVERFLOW "BOFL 23 Vs BADDR

SET OVERFLOW SOFL 07 v

BRANCH UNCONDITIONALLY BUN 03 BADDR

PERFORH ENTER PERF 06 K» BADDR

PERFORM EXIT : PXIT 3% K

ENTER NTR 18 - BADDR

EXIT , XIT 19

GO TO DEPENDING G3TD 39 COPX1ls L» DBADDROseee>r

DBADDRL
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ALTERED 60 TO PARAGRAPH GPAR 35 DADDR

ALTER ALTR 36 DADDR» ACON

CONDITIONAL BRANCHING

NAME MNEMONIC apr ARGUHENTS

COMPARE ALPHANUMERIC CMPA 04 OPND1» COPX1» Rs
BADDR

COMPARE NUMERIC CMPN 05 OPND1», COPX1» R»
BADDR

COMPARE FOR ZEROS CMPZ 27 COPXis Rs BADDR

COMPARE FOR SPACES CHPS 37 COPX1» R» BADDR

COHPARE FOR CLASS CHMPC 38 COPXi» Cs» BADDR

COMPARE REPEAT CMPR 45 OPND1» COPX1s» R»
BADDR

MISCELLANEOUS

NAME MNEMONIC gp ARGUMENTS

COMMUNICATE COMM 33 copPxi

LOAD CbHHUNICATE REPLY LOCR 41 DADDR
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MAKE PRESENT

HARDWARE MONIVOR

CONV
MAKP

HMON

40
42

43

2=4
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COPX1» DADDR
COPX1, DADOR

OPND1
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ARITHMETIC COPERANDS AND INSTRUCTIONS

S N E AR G W G G R GRS G GD D G D WR WS U G R D WS G0 YD B G O YR G e =

In generals arithmetic operands can have any of the following
formags:

1. Unsigned &-8IT

2. Ursigned 8-8BIT

3. Signed 4=3IT (sign is MSD?
ke Signed 8=BIT (sign over MSD)

Any restrictions concerning the types of operands permitted in an
operation are specified under the description of the particular

operation.

ALl fields are addressed by pointing to the most significant bit of
the most significant unit, which in the case of a signed field is
the signe.

Alt fields are considered to be comprised of decimal integerse.
The absclute value is stored if the receiving field is unsigned.
Unsigned fields are considered positive.

Khen signed format is specified for the receiving field for any
arithmetic operations, the sign position s set to 1100 for a
positive result and to 1101 for a negative resulte.

4=81Y7 operands are interpreted in units of four bits. Hhen a signed
operand 1s specifieds the sign is interpreted as a separate and
leading (teftmost) &=BIT wunit which is not included in the
statement of lengthe.

8=BIT cperands are interpreted in units of eight bits. Hhen a signed
operand is specifieds the sign is interpreted as being contained in
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the leftmost four bits of the leftmost 8~8BIT unite.

The length of the operand field specifies the number of &4-BIT or
8=-BIT unitse.

When 8-BIT units are specified for the receiving fietd of an
arithmetic operations the leftmost four bits of each 8=BIT unit.»
except the unit carrying a signs is set to 1111 if EBCDIC or to
0011 if ASCII.

The value of an 8=~BIT unit is carried in the rightnost four bits of
the unite. Its value is as defined below for the 4=BIT wunit. The
lteftmost four bitsr, except for a signs are tgnored. The value and
sign interpretation of a &=BIT unit is as follows:?

UNIY VALUE SIGN
0000 0 +
0001 1 +
0010 2 +
0011 3 +
6100 4 +
0101 5 +
0110 6 +
0111 7 +
1000 8 +
1001 9 ¥
1010 "UNDEFINED +
1011 UNDEFINED +
1160 UNDEFINED +
1101 UNDEFINED =
1110 UNDEFINED +
1111 UNDEFINED +

In additicn and subtraction, results generated when the size of the
result field is not sufficient to contain the +vesult are not
specified. Hhen the result fieid is longer than the length of the
results, leading zero units are stored.

In three address add» three address subtract and in multiply, total
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or partial overfap of the first two operands is permitteds. Results
generated when the result field totally or partialtly overlaps
either of the operand fields are not specifiede.

In tvo address add and subtract, total overlap is permitted. Results
generated when the result field partially overlaps the first

operand field are not specifiede Note that total overlap inmplies

that the two ficlds are identicale

No overlap of operands or result fields 1is permitted in divide.
Results generated under any condition of overilap are not specified.
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ADD THREE ADDRESS

b2 S R & & &

= ADD »

L & 2 578 X4

gP: 08
Formats

22222222 2 2 88X 222 R &322 8.2 21

= ADD OPND1» COPX1ls COPX2 =

EERERREC R AR URREREARCARN AR NS

Function:

Algebraicatly add an addend dencted by OPND1 to an
augend denoted by COPX1 and store the sum in the field
denoted by COPX2.
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SUBTRACT THREE ADDRESS

geP: 10

Formats:

L2222 222 R2A 222 REA RS SSE RS &4

= SUB OPNDls OPNDZ2» COPX1 »

222 22 A R 222 R R S 2R 8 &2 2% 2 2

Functions

Algebraically
minuend

from a
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COMPANY CONFIDENTIAL
B1700 CCB0L S-LANGUAGE
PeSe 2201 6729

LR B & & & &

* SUB =

LA & & B & 8 J

subtract a subtrahend denoted by OPND1
denoted

OPND2 and store the

difference in the field denoted by COPX1l.
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ADD THO ADDRESS

gpPs 02

Format:

ANECRBERBERERERARKAAETEER

* INC OPND1, COPX1 =

RAZTEAXAARERAANLAECRERER

Functions

Algebraicaitly

3-6
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L2 2 2 2 2 84

= INC »

L2 2 & R 2 8 J

add an addend denoted by OPNDL teo an

augend denoted by COPX1 and store the sum in the field

denoted by COPXi.
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SUBTRACT THO ADDRESS

gp: 09

[Z3 2322222 R 8 2. 8 8 8 2 & 4

= DEC OPND1», COPX1 =

ERANEZRAREANEERNT AR ERES

Function:

Algebraicalily
minuend

from a

3~-7
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L& & & & & &4

* DEC =

L2 2.8 8 2 X4

subtract a subtrahend denoted by OPND1
dencted

COPX1 and store the

difference in the field dencted by COPX1le.
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MULTIPLY

oP: 11

Format:

E R & 2. & 58 B

= MULT «»

BERXNRER

I 222222222282 2R R 22 2 8 2.2 2 & &2 J 3

= MULT OPND1», COPXi» COPX2 =

I'ZT 22X 2222 8 222 R 22 282 22 8 2 £ 2 4

Function:

Algebraically mulitiply a nultiplicand denocted by COPX1
by 2 multiplier denoted by OPND1I and store the product
in the field denoted by COPX2.

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

The result field will always be either signed &4=BIT
format or unsigned 4-8BIT formate.
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DIVIDE

gp: 12

Formats

2232222 2 2228 22 R L2282 2 2 2 & 2 &:3

« DIV OPNDl» COPX1l» COPX2 =

(2222222 2 222 2R 2 a2 s 8 X 2 2 8 2 21

Functions

LR 2-2.2-2 &3

* DIV =

L2 £ 2 & & 84

Algebraically divide a dividend denoted by CUGPX! by 2
divisor denoted by OPND1 and store the quotient in the
fitetd denoted by COPX2. Store the remainder in the

field denoted by COPX1l.

The result field length is the difference of the

~lengths of the two operands and nust be
COPX2.

denoted by

Results are not specified {f the Ulength of the
dividend is not greater than the tenth of the divisor.

I1f the absolute value of the divisor is not greater

than the absoltute value of an equivalent
leading digits of the dividends the
undefinede.

Division by zero results in a fatal error
to the MCP.

nurber of

result is

communicate
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The sign of the remainder is that of the originat
dividend.

The dividend field will atways be either signed 4=B1I7
format or unsigned 4-BIT format.
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DIVIDE SPECIAL

oP: 16

Formats

Ahkhkfk ki

* DIVS =+

E R 22 & & .8

ITEE22ESR2 2222 2. R 2.2 2 8- 2 X & & 2:% X 4

« DIVS OPNDis, COPX1ls, COPX2 =

AEREREEEREATAEALECAC RN RN

Functions:

This operation is performed in exactly the same mannar
as the standard divide (DIV) operatcr; except that
when a divisor equal to zero 5 encountereds an
overflou toggle is set and processing is aliouwed to
continuee. The overflow toggle can be manipuliated by
the ™SOFL™ and ®"BOFL™ S—gperatorse
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INCREMENT BY ONE

gps 13

Formats

ERPERARNERAROCADTER

* INC1 COPX1 =

EARERANREIREETRR

Functions

Algebraically

add the

positive

3=12
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Ktk N
* INC1 =
L2 2 2 & K £ 8 3
integer one to an

augend denoted by COPX1 and store the sum in the field
specified by COPX1. :
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DECREMENT BY ONE

gP: 14

Formats

AR ENITERERTITRR

« DECYI COPX1 =»

(22 8 2 28 8 Bk 2 2 % & 4

Functions

Algebraicalily

=13
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28 & 22 &

* DEC1 =

ek k& ke

subtract the positive integer one fror

a minuend denoted by COPX1 and store the difference in

the field specified by COPXi.
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DATA MOVEMENT OPERANDS AND INSTRUCTIONS

In generails, fields involved in data movement operations can have any
of the following formats:

i« Unsigned A-BIT

2. Unsigned B=BIT

3. Signed %4£-81IT {sign is MSD)
4 Signed 8=BIYT {sign over MSD)

Any restrictions as to the type of fields pernmitted in an operaticr
are specified undcr the description of the particular operation,

See arithmetic operands and instructions for a description of tb
four types of fieldsa

Totally or partially overlapped fields are not permitteds untless
specifically specified by the description of the individual
instructione.
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MOVE ALPHANUMERIC

ppP: 00

Formats

R ERER

* MVA =

L2 2 B 8 & 8

ARAERRN XA ANARTR AR AehA

* MVA OPNDi, COPYX1 =

EABEEREAAT AN AAERANRRRERRL

Function:

Move 8=BIT or &4~-BIY units from the source field
denoted by OPND! to the 8=BIT or &4=BIT destination
field denoted by COPXi.

If the destination field is signedsr it receives either
the sign of the source if the source 1is signeds or
1100 if the source is unsignede.

If the data type of the source field is 4=BIT and the
data type of the destination field 1i1s 8=BIT, each
=817 unit §s moved to the destination with 1111 {f
EBCDIC or 00i1 if ASCII moved to the feftmost four
bits of each B8-BIT unite.

If the data type of the source field is 8«BIY and the
data type of the destination is 4=8ITs, the rightmost
four bits are moveda

1f the data type of the source field is the same as
the data type of the destination fields each unit is
moved unchanged to the destination.
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If the destination length is greater in size than the
source lengths the destination field is filted Iin on
the right uith trailing spaces (0100 0000 if EBCDIC or
0010 00C0 if ASCII) if the destination type is 8-BIT;
otherwise it is fiiled in on the right with zeros
(00002,

1f the destination tength is lesser in size than the
source lengths the source data s truncated on the
righte.

Overlapping operand fields are permitted if the datsa
type of both fields is the same. It <can be assumed
that the source is noved 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

opP: 1S

Formats:

2 22 2 2 -2 8 & 2. 8 8.4

* MVS COPX1 =

(22 2228 28 8.2 & &4

Functions

Fitt ¢the destination
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LA R &2 &

® MYS =

L2 & RR-& & 4

denoted by COPX3i with

spaces (0100 0000 if EBCDIC or 0010 0000 if ASCII).

The data type of the destination field is ignered and

is assumed to be unsigned 8=8I7.
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MOVE NUMERIC

gpP: 01

Format?

L2 2 28 2 5

* MVN =

L E 2 & 8 % 8

RNk LEhEAANNRRE AL

= MVN OPNDi» COPX1 =

P E 222X R 222 28 R R & 8.8 28

Function:

Move 8=BIT or &4~-BIT units from the scurce field
denoted by OPND! to the 8~BIT or &=BIY destination
field denoted by COPX1l.

I1f the destination field is signeds it receives either
the sign of the source if the source 1is signeds or
1100 if the source is unsignede.

If the destination field is unsigneds the sign of the
source is ignored.

1€ the data type of the destination field is 8=BIT,
the lieftmost four bits of each 8-BIT units cxcept for
the sign positions if signeds are set to 1111 if
EBCDIC or to 0011 if ASCIIl, regardless of the data
type of the source fielde.

1f the data type of the destination fietd is 4=BIT»
the leftmost four bits of each source 8=-BIT unit are
ignored and only the rightmost four bits are moved; if
the source field is a 4-BIT field» each 4=8BIT unit is
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moved unchangede.

If the destination tength is greater in size than the
socurce length, the destination field is filled in on
the left uith teading zeros of appropriate type (1111
0000 if EBCDIC», 001f 0000 if ASCII or 0000 if 4=BITJ).

If the destination length is lesser $n size than the
source Hlengths, the scurce data is truncated on the
left-

Note that 2 sign is placed in the leftmost four bits
of a fieldr whether &=BI7 or 8-8IT.

Overtapping operand fields are permitted if the data
type of both fields is the same. It can be assumed
that the scurce is moved 24 bits {(six digits or three
characters) at a time into the destination fteld and
that the nove is from left to righte
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MOVE ZEROS

gps 22

Fermat:

b2 8 2% & & 4

* MVZ =

th kWi

REkXELX AR RRERNY

* HVZ COPXt =

AR ETEREARER

Functions

Fill the destination field denoted by COPX1 uith zeros
of the appropriate type (1111 0000 §f EBCDIC, 0011
0000 if ASCII or 0000 if 4=BiTJ).

If the destination fieid is signeds 1100 is placed
into the sign positione.
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CONCATENATE
L2 2.2 8 & & 1
* CAT +

gps: 32

Formats

L A 2 22 8 3

RENRKR A EE AR A LR RN A AT RGCARETRGRTEAAR AR

* CAT N»

COPX1», OPNDO» eoes OPHNDN =

2222222 R 22 22 82 2R R A2 2R R R &2 28 25 % 8 &3

Functions

Move each of the N#l fields denoted by OPNDO through

_ CPNDNs in the order specifieds into an output string

starting at the field denoted by COPXl.

The number of source fields is specified by the &4=BIT
binary value Ne. The value N ranging from €000 to 111l
is used to indicated 1 to 16 source fieidse

Fach field is moved according to the rules specified
for MOVE ALPHANUMERIC.

If the destination length is greater in size than the
combined source {engths, the destination field is
filled in on the right with trailing spaces (0100 0000
if EBCDIC or 0010 0000 if ASCID).

If the destination length is Tesser in size than the
combined source lengthss, the source data 5 truncated
on the righte.
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g
SCALED MOVE NUMERIC ¢>
L 22 2 2 & & & 4
* SMUN *

ERETCARRE

ops 28

Formats:

RAERRA RN R AR LR RARERETAREENAFLARANCLTR

« SMVN OPNDls COPXls Vs SCL # P ﬁ§ﬁv
AR R RN AT L ERN R R R A AXEIN SRR Q]‘P’), Q
SN
(2 \ 3
& W ®
Functicon:? €g‘ o

If V equalis 0, perform a MOVE NUMERIC oneration after
first adding the scale factor to the ficid length of
the source field and assuming that the added portion
of the field is zeros on the right. The scale factor
Rrust not be greater than t(he destination field lengthe.

If V equals ones, perform a HMOVE NUMERIC operation
N after first subtracting the scale factor from the
field length of the source field. The scale factor
must not be greater than the source fieid lengthe.

ALt 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 1length of an operand
(LENB2?. The tength of V is one bit.
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MOVE TRANSLATE

gP: 47

Formats:

REERORE

* MVT =«

b2 R85 .5 % 4

T3 X2 2 S & 22 22 R 2 & R & 2:2 & -2 2. R & %

* MVT OPND1»

COPX1» COPXZ2 «

KERLEERARTNRLGAKKRAXARAREAE T e et

Function:

Move 8-BIT units from the source §field denoted by
OPND1 to the destination field denoted by COPX2»
translating enroute.

Translation is accomplished by using each 8=BIT source
characters mnultiplied by eights as an index into the
transtation tables denoted by COPXls to obtain the
transiated charactere.

The data type of the source and table fields are
ignored and are assumed to be unsigned 8-BIT. The
destination field is also assumed to be unsignedr but
may be 4=BIT or 8-BIlT.

If the destination length is greater in size than the
source length, the destination field is fitled 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 the
source length, the source data is truncated on the
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fields ts permitted to allow
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EXAMIRE

0P: 44

Format:

E R 2 2.2 52 & ]

* EXAM =

2 2 8- 8.8 K 4

AEEBEREEXBRAERE A RT R PEER RN ERAOCACRN YRR EATITRAEAAER

* EXAM Me» T»

COPX1» OPNDis, COPX2, OPNDZ =

X222 22 R 222 R R SRR 22 a2 2R RS2SR R RS2 R 2 2 % 8 2]

Functions

Examine the operand defined by COPX1l, tatiying andsor
replacing a variable number of 8-8I7 chsaracters. The
particulsr 8-BIT <character to be tallied andfecr
replaced is specified by OPNDi. The character to be
used as the repltacement <character 1is specified by
OPND2. The ficld into which the tally is stored is
specified by COPX2.

The type of operation is specified by ¢the 4=BIT
parameters T. If these four hits are identified, left
to rights as Tls T2» T3 and T&» then T is interpreted
as follows: '

TiT2 = 00 undefined
01 tally T3T74 occurrences of the character
specified by OPNDi
10 replace T3T4 occurrences of the charscter
specified by OPND1
11 taily and replace 7374 occurrences of the
character specified by OPND1
T374 = 00 all

01 €all) leading
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10 until first
11 first

NOTE: T1T727T3T4 = 0111 and 1111 not specified and
results are undefinede

The OPND2 argument is not present when T1T2 O1l.

10.

The COPX2 argument is not present when 7172

The data type of the examined operand (COPX1}) Iis
assumed to be signed or unsigned 8=BIT. If it 1is
signed, then the originat sign.wilil be preserved by
this operatione.

The data type of the examining operands defined by
OPND1» must be unsigned. Its length is assumed to be
one. Hhen 4=BIT format is specifiedr the operand is
assumed o have the four bits 1111 if EBCDIC or 0011
tf ASCII appended to the tefte.

The data type of the replacing operands defined by
OPND2s must be unsigned. Its tength is assumed to be
one. Hhen 4~BIT format is specifieds the leftmost four
bits of the position replaced are set to 1it1 if
EBCDIC or 0011 if ASCII» and the rightmost four bits
receive the four bits from the replacing source. When
8-8BIT7T format¢t 1is specifieds the positicn replaced
receives all eight bits from the reptlacing source.

‘The data type of the tally field defined by COPX2 is
assumed to be unsigned 4-BIT. Its length is assumed to
be fiveo .

If the one bit parameter M equals zeros 1t denotes
numeric itemss, and only the rightmost four bits of a
character are used in the comparison; the Lleftmost
four bits are ignored. If M equals ones, alphanumeric
items are denotedr and all eight bits of a character
are used in comparinge.
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EDIT INSTRUCVIONS AND EDIT MICRO-OPERATORS

D D D AP R P Gh G S @S S S WD D D GRS G C CH G SR @Y SR G GA Gp G G5 G Eb CX @3 Gb TP B ED B

No restrictions are placed on the data type of the source field eof
an edit operation.

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

I1f the destination length is greater in size than the source length,
the source data is assumed to have leading zero fill on the Lleft.

1f the destination length is lesser in size than the source lengths
the source data is truncated on the lefta.

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

ges 17

Formats

Rkt &

* EDIT «

L2 2 2 '8 & &

22232 RS &2 242 R R 2R 22 22 2 2 2R X 23

» EDIT OPRD1» COPXi» DADDR =

AAR LR R AL UAREATTRTEACREILECRNDT AR

Functions

Move data from the source fields denoted by OPKNDis» to
the destination fieldr, denoted by COPX1is wunder the
control of the micro-operator string contained at the
tocation denoted by the DADDR.

The argument DADDR 1s an unsigned binary value wuhich
specifies the digit displacement of the micro-operator
string relative to the data segment zero base. The
container size of DADDR is DISPB.
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EDIT WIVTH EXPLICIY MASK

op: 21

Format:

tE 2 2 2 2 8 & & 4

* EDTE =

REEXRANER

AEERBRRRARREEE R AR RS A®

* EDTE OPND1l» COPXle MASK =

L2222 222 R 222X R AR RRR R 222 N2 24

Function:

Move data from the source field denoted by OPND1
the destination field denoted by COPX1 under

control of the micro=-operator string immediately
following COPX1l. The format of the explicit
micro=operator string is the same as a literal and is

as follous:

S A D S A W G W W G W G G R SN AR S T Gh R G TS TR D N G W G G D W AR WS @S AT WD G I G O W Oh e

LTYPE LLGTHI LLGTH2 MICRO-OPERATOR STRING

{2) (3} (8) (variabtle)

T 2 0
§ ! §
| t ]
g ! Present if LLGTH equals zero
H ]
f Length of the micro—-operator string in
§ B8«BIT units. If tength is greater than or
! equal to eight unitss, the length is encoded
t in LLGTYH2 2nd LLGTH 1 is set to zeroe

|

01: Unsigned 8-BIT format
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EDIT MICRO-OPERATORS

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

OPERATOR MNEMONIC OPERATION

0000 R MY¥D MOVE DIGITS

0001 R Hve MOVE CHARACTERS

001C R MVS MOVE SUPPRESS

0011 R FIL FILL SUPPRESS

0iCO N SRD SKIP REVERSE DESTINATION
0101 T INU INSERT UNCONDITIONALLY
0110 7 INM INSERT ON MINUS

o111 T INS INSERT SUPPRESS

1000 T INF INSERT FLOATY

1001 7 EFM END FLOAT MODE

1010 00Q0C ENZ END NON=ZERO

10i0 0001 EOM END OF MASK

1010 0010 SZS START ZERO SUPPRESS

1010 0011} cce COMPLEMENT CHECK PROTECTY
OTHERS UNDEFINED

"R™ indicates a 4=-BIT binary value used as a repeat count. YThe value
0000 represents no repeats do it oncee.

"N*® indicates a 4=BIT binary value used to skip over a number of
destination 8-BIT units. The value C000 represents no skipe.

*T® incdicates a 4#=BIT binary vatue.uhich is:

1) wused to index into a table of editing constants

2) used to indicate a conditional selection betuween
tuwo table constants

3 used to indicate an editing censtant in line
vith the edit~operator string.

The next edit«operator follouws the constante.
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The folloxking table indicates the normal table editing constants as
well as the conditional and unconditional seltection of constants
associated with the value *7*",

EDITING CONSTANTS

T TABLE ENTRY MNEMORIC UNCONDITIONAL OR
EBCDIC CONDITIONAL CONSTANT

0000 " PLU

0001 bbb MIN

0010 Ten AST

0011 ™ DPT

0100 “s™ CMA

0101 bt ol CUR

0110 "o" ZRO

0111 .- BLK

1000 SPM EITHER ENTRY 0 CR 1
1001 SBM EITHER ENTRY 7 CR 1
1010 LIT IN=LIKNE 8=BIT CONSTANT

Associated with the edit instructions are three toggles denoted as
"s®  for signs, “Z®™ for zero suppress and TP" for check protecte.
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 fietd sign is positive and to one otherwise. Unsigned
fields are considered positive.

The EDIYT HICRO-OPERATORS are explained individually in the following
sectione. ’

MOVE DIGIY

Set "Z" to 1%, ending the zero suppress state. Move an appropriate
unit (4=-BIY digit or 8=BIT character) from the source field to the
destination fielde If a 4=BIT unit is moveds, append the four bits
1111 to the teft before storing in the destination. If an 8-BIT
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unit 1is moved, the four bits 1111 are substituted for the leftmost
four bits of the 8=BIT unite.

MBVE CHARACTER

Set "Z" to "1"s ending the zero suppress state. Move an appropriate
unit (4=BIT digit or 8=BIT character) from the source field to the
destination fieldo If a 4~BIT unit is moveds append the four bits
1111 to the left before storing in the destination. If an 8-BIT
unit is moveds, it is moved unchanged.

MOVE SUPPRESS

The micro~-operator "MOVE DIGIT™ is performed if the 4=-BIT units or
the rightmost four bits of the B8=BIT unit, of the source field is

not equal to 0000C.

If the appropriate four bits of the source field unit are equal to
0000, the suppress toggle “Z™ &s inspected. If "2 equals 1%,
indicating non=suppress modes the micro-operator “MOVE DIGIT™ 1is
performede. If the suppress toggle "7Z" equals "0% the check protect
toggle “P" is inspected. If “P™ = Y0"», indicatino non-check protect
mode, mnove the tabie entry containing the 8=BIT code for blank to
the destination fieid. If “P"™ = *1", move the table entry
containing the B8=BIT code for asterisk to the destination field.

SUMMARY
SOURCE NOY = ¢ MOVE DIGIT
Z=1 SOURCE = 0 MOVE DIGIT
Z=0 P=0 SOURCE = 0 MOVE TABLE ENTRY 7 (BLANK)
Z=0 P=1 SOURCE = 0 MOVE TABLE ENTRY 2 (ASTERISK)
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FILL SUPPRESS

- amar v, e ar ey ah wn e W

I1f "pPp® = "0", indicating non-check protect modes move the table
entry containing the 8=BIT code for blank to the destination field.
If "P®™ = "1", move the table entry containing the 8=3IT code for
asterisk to the destination fielde.

SUMMARY
P =20 MOVE TABLE ENTRY 7 (BLANK)
P=1 MOVE TAQLE ENTRY 2 (ASTERISK)

SKIP REVERSE DESTINATION

Adjust the address pointer of the destination field to skip backwuard
(tower address) "N™ 8-~BIT unitse.

INSERT UNRCONDITVIONALLY

- R A R P WS G S O3 CT 6N WU SD 6D SW TR TR W

Move the tabie entry 7" as 1indicated below to the destination
field.

T=0eaec? MOVE TABLE ENTRY T
$=0 T=38 MOVE TABLE ENTRY O (PLUS)
§=1 T=8 MOVE TABLE ENTRY 1 (MINUS)
S=0 T=9 MOVE TABLE ENTRY 7 (BLANK)
S=1 T=9 MOVE TABLE ENTRY 1 (MINUS)
T=10 MOVE IN-LINE TABLE ENTRY

INSERT ON MINUS
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Move the table entry "T™ as indicated below to the destination

fieldo

S=1 T=0eee? MOVE TABLE ENTRY T

* E=0 MOVE TABLE ENTRY 7 (BLANK)

* P=1 . MOVE TASLE ENTRY 2 (ASTERISKS

s=1 T=8 MOVE TABLE ENTRY & C(MINUS)

S=1 =9 MOVE TABEE ERNTRY 1 (MINUS)

s=1 T=10 MOVE IN=LINE TABLE ENTRY

*2 S = 0 or onl{ source digits/characters equal to zero (minus zero)d

have been movede.

INSERT SUPPRESS

Move the table entry "T™ as indicated below

T=0eeo? MOVE TABLE ENT

L
o
Ll ]

noounn
-0 O

s e bt b ha OO b
naanmw

NNNNNNNN
Wonown NN
e e e
N

0N D

(=]

INSERT FLOAY

Move the table entry *T"™ and/or perfornm
DIGIT®™ as indicated beloue

RY

MOVE TABLE ENTRY
MOVE TABLE ENTRY
MOVE TABLE ENTRY
MOVE TABLE ENTRY
MOVE TABLE ENTRY
MOVE TABLE ENTRY
MOVE IN-LINE TABL

the

to the destination field.

T

7 (BLANK)D

2 (ASTERISK)
0 (PLUS?

1 (HMINUSI

7 (BLANK}

1 (HMIRNUS]

E ENTRY

micro=operator THOVE

T, THEN MOVE DIGIT

(PLUS) THEN MOVE DIGIT
(MINUS) THEN MOVE DIGITY
(BLANK) THEN MOVE DIGIT
(MINUS) THEN MOVE DIGIT
ENTRY» THEN MOVE DIGIT

=1 MOVE DIGIT

Z=0 SOURCE =0. P=0 MOVE TABLE ENTRY 7 (BLANK)
Z=0 SOURCE =0 P=1 MOVE TABLE ENTRY 2 (ASTERISK)
Z=0 SOURCE NOT=0 T=0..7 MOVE TABLE ENTRY

2=0 SOURCE NOT=0 T=8 S$S=0 MOVE TABLE ENTRY 0

Z=0 SOURCE NOT=0 T=8 S=1 MOVE TABLE ENVRY 1

Z=0 SOURCE NOT=0 ¥=9 S=0 MOVE TABLE ENTRY 7

Z=0 SOURCE NOT=0 T=9 S=1 MOVE TABLE ENTRY 1

Z=0 SOURCE NOT=0 T=10 MOVE IN=LINE TABLE
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END FLOAT HODE

- s en c¢ O @ @ G TR TS OB Gy w8 <3

Move the tablte entry ™TI™ as indicated below to the destination
fielde.

=0 T=0eeso? MOVE TABLE ENTRY T

Z=0 S§=0 T=8 MOVE TABLE ENTRY O (PLUSY
Z=0 S=1i T=8 MOVE TABLE ENTRY 1 (MINUSY
Z=0 S=0 T=9 MOVE TABLE ENTRY 7 (BLANK)
Z=0 S=1 =9 MOVE TABLE ENTRY 1 (MINUS)
Z=0 T=10 MOVE IN-LINE TABLE ENTRY
Z=1 NO OPERATION

END NON-ZERO

Terminate the micro-operator operations #f any non=zero source
character/digit has been moved; otherwise continue Wwith the next
in=line operatore.

END OF MASK

Terminate the micro~cperator operations.

STARYT ZERO SUPPRESS

Set "Z™ to the "0™ state.

COMPLEMENTY CHECK PROTECT
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Complement the state of "P".
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MICR FORMAT

OP: 48

Fermat:

LR S 2 & R 824

= MICF =

ERAORLCER

122222 22 22 22 R 22 2R 28 8 %4

= MICF COPX1l», COPX2 =

2222 222222 RS 2 2 8 8 2 & 8

Function:

Format the data from the source field denoted by COPX1
into the destination field denoted by CGPX2.

The data type of both the source and the destination
fields is assumed to be unsigned 8=BIT.

The field length of the destination NMODULD 20 nmust
equal 2zero. The destination field is considered to be
composed of a number of 20 character subfieldse.

Data movement is right to fleft beginning wWwith the
rightmost <character of the source field and beginning
¥ith the rightmost character position of the
destination field.

In the discussion that follous, 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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2e

3.

occupy the rightmost control character position of
a destination subfield. They are the numeric ™0™
through ™9" 3and the HYPHEN "=%. The HYPHEN ts not
expected to occur for OCR inpute.

Defined <control characters are <characters that
cause some specific action to be takensr depending
on the character. They are: the END=QOF=DUCUMENT
wew, the MICR CANT=READ "+~ and the OCR CANT-READ
d3F 3.

Default control characters are characters other
than transfer and defined control characters. They
are expected to ber but will not be linited tor
the MICR AMDUNY “"#%, TRANSIT "2™ and ON=US *:™ and
the OCR HOOK ™<"s FORK ®==", CHAIR ">%s VERTICAL
BAR "1™, BLANK 2402 and PLUS "+¢".

Operation is as follows:

1.

Begin formatting into a subfield by fetching a
source field characters unless the source field is
exhaustedr, and then proceeding to step lA.

Ae If the source field is exhausteds, assume an
END=OF=-DOCUMENT (%) character and proceed to
step 1Be.

Ba If the source field character is an

END-OF=DOCUMENT character» move 1t to the
rightnost position of the current subfield,
blank=fill the rest of the destination field
and then terminate the operatione.

C. If the source field character is other than a
default control or END-~OF-DODOCUMENT characters
move a blank to the rightmost position of the
current subfield, then move the source
character and proceed to step 2Ae.

De If the source field character 1is a default
control characters move it to the rightmost
position of the current subfield and then
proceed to Step 2ZAe
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e

NOTYES S

Continue formatting into the current subfield by
fetching a new source character and then
proceeding to step ZAe.

ke If the scurce field is exhaustedr, blank=fitl
the rest of the current subfietds, assume an
END=-OF-DOCUMENT source character and proceed
to step 1B.

Be If the source fietltd character is an
END=-DOF=-DOCUYENT characters, blank=fill the rest
of the current subfietlds save ‘the source field
character and proceed to step 1Be.

Ce If the source field character is other than a
default control or END=OF=-DOCUMENT characters
store the character in the destination and
proceed to step 2A.

De If the source field character 1is a default
control character that 1is equal to the
character 1in the rightmost position of the
current subfield, move it to the next position
of the current subfields, blank=-fitl the rest
of the current subfield and then proceed to
step 1l4i.

E«. If the source field character is a default
controel <characterr but it is not equal to the
character in the rightmost position of the
current subfield, the rest of the current
subfield is blank=filled and the control
character is used in step 1Ds to which we now
proceed.

If any attempt is made to exceed the size of any
subfietld or of the entire destination fieldsr the
overflou toggle is set to ones 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

{("*™ or "33Fad) characterr ¢then the high order
(leftmost) position of the subfield will be set to
1101 00015 otherwiser it Will be set to 2 blank
(0100 00003.
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MICR EDIT

OP:s 49

Formats:

Ak hAk*

* MICE =

LR X 3.8 & & B3

REEr KR BERELEELERAREGAA A ORTNERY

= MICE COPX1ls, COPX2» COPX3I =

RERLERUNREXEERE AT REE RS ALE LSRN

Function:

Move data from the source field denoted by COPX1 to
the destination field denoted by COPX2 deleting att
characters except numeric characters (0" throcugh =9*)
and CANT-READ characters (=" and a33F3l.

The moved characters are right justified 1in the
destination field and zero filled on the Llefts 1if
necessaryr, to fill the remaining destination area. If
the destination field is lesser in size than the moved
datas the source data is truncated on the lefte.

A decimat count of all numeric characters moved is
provided in the special COB0L register *TALLY™ denoted
by COPX3.

The data type of the source field mnust be unsigned
8~BIT. The data type of the destination 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 AND INSTRUCTIONS

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

D D AR D AP ES D O AR S WGP @D AP 53 OT TR GD AR G WD D AN OB A €D WS GB OB W G G N OB

DISPLACEMENY BTYPE SEGMENT NUMBER
(BDISPB) (1) 7
i 1
[} present if BTYYPE = §
]
1
02 Relative to the current code
segment base (intrasegment branch}

12 Relative to a new code segment base
(intersegment branch}

Displacement is an unsigned binary value which specifies the bit
displacement of an instruction retative to a segment baseo. The
container size of the displacement and BYYPE combined is a program
parameter (BDISPB1).
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BRANCH UNCONDITIONALLY

ops

BUN

Formats

(128 8 22 2 2 R & 2 & 3 4

« BUN BADDR =

E 23 A B2 £ R & 2 8 A8

Function:

Obtain
specified

the
by

next
BADDR.

instruction

3=43

COMPANY CONFIDENTIAL
B1700 CCBOL S~LANGUAGE

PeSe 2201 6729
2 X 2.2 3 & J
* BUN =
iR 2 22 2 %3
from the tocation
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BRANCH ON OVERFLOW

op: 23

Formats

REENGRAAR

« BOFL =

LR 2 & 5.8 5.8 4

(22 22 2 2. & 8 22 X 2 88 88 4

~ BOFL Vs, BADDR =

EAREREE NG LT hkEAER AR

Functions:

If the overflow toggle equals V» a transfer tec the
address (BADDR) given 1in the instruction occurss
otherwise control is passed to the next sequential
instruction.

The overflow toggle is unchangede The Length of V is
one bit.
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SET OVERFLOW TOGGLE

pp: 07

Formats

L2z 2 2 2 2 & 2 0 &

« SOFL V =

KEXARREERE

functions

Set the overflouw toggle teo V.

The length of V is one bit.
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L 2 £ 2 & & 2 2 3

* SOFL =

A S 2 8 2 B & 4

NOTE: The overflou toggle is set to one if a “DIVIDE BY

ZERO™

S-operator

encountered
or if a field overflow is attempted in
the MICR format S=operatore

the DIVIDE SPECIAL
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PERFORM ENTER

grP: 06

Format:

EELEKRE AN EEA AL AR kN

= PERF K» BACDR =

L2222 2 S RS2 RS R & & &4

Function:
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REREKAREE

* PERF =

LA 2.8 8 8 8 84

Create a stack entry with the follouing formats

DISPLACEMENT SEGMENT NO K
€24) (73 8>

Insert a displacement value, relative to the active
code segment base and pointing to the next sequential
S=instruction, into the stacke.

Insert the current code segment number into the stacke.
Insert the valuse of K from the instruction into the

stacke.

Adjust the stack pointer to point to the next possibie
entrye.

Obtain the next instruction from the location
specified by BADDR.
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PERFORM EXIT

oP: 34

Format:

hERRE R EEER

* PXIT K =

AERRRE AR

Function:s

3-47
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LR 2% & & & & 4

t PXIT =

E 2 22 2 22 %

Compare the K contained in the instruction to the K in
the current stack entry and iIf uneoual proceed to the

next in={ine

pocinter

S=instruction.

I1f equats adjust the stack
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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ENTER

gpP: 18
Formats?

L1 22 222 2 2 2 2 2 &4

* NTR BADDR =

L 2 2222 8 2 % & 2 & &4

Functions

Sanme function as Y“PERF".
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L2 2. & B & 2%

* NYR

L2 2 2 B2 % 4

K is assumed equal to zeroe
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EXIT

opP: 19
Formats

L2 2 2 8.8 8 4

* XIT =

L2 2 8 8 2 84

Function:

Same function as "PXIT".
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RRAE AT

* XIT =

L2 & 2<% & & 4

K 1s assumed equal to zero.
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GO TO DEPENDING

gP: 39

Format:

L2 2.2 8 2% &

* GOTD «»

L2 22 .8 & X

AR R AR BT RR T A AR R TN T AAEARAAATACAR LR A AT RN

« GOTD COPXi» L» DBADDRO» eeces» DBADDRL «

I 2 2222 2222222222 R 2R 2R R R N2 R X8 R 22 8- X & 2 & 4

Function:

Compare the ten bit binary value L with the variable
specified by COPX1l. Yhe variable is first converted to
@ binary vatuer, MODULO 2 to the 24th powere

If the binary value of the variable is less than zerc
or greater than Ls» the next instruction is obtained
from the location specified by DBADDRO. Note thet the
variable can be signed.

If the binary value of the variable is in the f¢ange
zero through Ls it is used as an index to select fronm
the list of DBADDR®s the appropriate DBADDR to be used
to obtain the next instructione.

DBADDR and BADDR have the same format with the
exception that DBADDR will always contain the segment
number. Although segment number is unneccessary for
those DBADDR's with BTYPE equal to zeros in order to
index into the list of DBADDR'ss all of the DBADDR®s
must be of equal length. The container size of DBADDR
is BDISPBL + 7.
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ALTERED GO TO PARAGRAPH

gp: 35

Format?

LE 2 2 2 28 &7

* GPAR =

t 2 & R-& & & &

32 22 2R 2 8 2 & % & &4

= GPAR DADDR =

It 22222 R 2R 22 8 &4

Function:

Obtatin the next instruction from the location
specified by the address “ACON".

The address constant "ACON®™ has the same format as a
BAUDR.

The argument DADDR is an unsigned binary value which
specifies the digit displacement of the “"ACON™
relative to the data segment zero basee.

The container size of DADDR is DISPBe.
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oP: 36

Format:

2 2 A2 SR AR 22 2882 R 5.2 3 4

* ALTR DADDRs ACON =

RER KRR XEARGA LT kR

Functions
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t 2 S 2.8 5 -2 & 4

* ALTR =

EREAET k&

Copy the address constant "ACON™ into the dats area

specified by the argument DADDR.

The address constant "ACON™ has the same format as a

BADDR.

The argument DADDR

specifies

is an unsigned binary value which
displacement of the “ACON™

relative to the data segment zero baseo

The container size of DADDR is DISPB.
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CONDITIONAL BRANCH OPERANDS ARD INSTRUCTIONS

D G S G N S WS GR GRS G D SR SR G G W R GRS WR G WD GE G GP GO WS GR O G G WP GBS Wy R R TSGR B ED WS B

If the condition ™A (R) B™ is true a transfer to the address (BADDR)
given in the instruction occurs, otherwise control is passed to the

next sequential 1instructions The relatton (R) 1is defined as

foltlous:

000 UNDEFINED

001 GTR
010 LSS
011 NEQ
100 EQL
i01 GEQ
110 LEQ

111 UNDEFINED

Overltap of fieids is permitted. "A"™ is the first operand denoted in
the instructione If an instruction has only one operands then the
assumed field is the *A" field.



3=5¢%

BURRCUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1700 COBOL S=LANGUAGE
SENTA BARBARA PLANT PeSe 2201 6729

COMPARE ALPHANUMERIC

opP: 04

Formats

t 2 2 2 & 8 & &4

=« CMPA =

E R &8 2 & & &

AR R R R L AR EEEAAREEELERATT AUk ®

* CMPA OPND1, COPXl» R» BADDR =

HER AR T AT R A E AR NRERRART AR AR LR

Functions

Compare the two operand fields according to their
binary valuese.

The comparison is performed {eft to right with any
shorter operand assumed to be right=filled with blank
characters (0100 0000 if EBCDIC or 0010 0000 if
ASCII).

The fields are considered equal when the equal size
portions are equal and the longer (if one is {tonger)
field has trailing blanks.

8-BIT data format is assumed for both fields with no
checking to verify otherwise. Signed fields have their
nost significant four bitss 1.e€.s their signe, modified
to the appropriate numeric 2zone (11311 for EBCDICs, 0011
for ASCI1) before being compared. This modification is
not permanent and is done so that sign will not affect
the resuilt of an alphanumeric comparisone.
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COMPARE NUMERIC

opP: 05

Format:

E R 2 8 28 & &

« CMPN =

L 2 2 2 8 & & 8 4

123222322 RS2 2-R R 2 RS2 R R 2R S LR R &S

= CMPN OPND1s COPX1s Rs» BADDR =

AT A AR E N R A ERAREREAASR AR LR AT ERS

Function:

Compare the two operand fields according tec the
algebraic values, considering the two fields ¢to be
comprised of decimal integerse.

Hhen the field sizes are different, the (longer s
tested for Lleading zeros (0000). There is no
restriction as to data type. In comparing an B8-BIT
character only the rightmost four bits of the
character are considered; the other bits are ignorede.

Two fields of atl zeros are equal regardless of signe.

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

Results generated by invalkid digit values are
undefined.



3-56

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1700 COBOL S=LANGUAGE
SANTA BARBARA PLANT PeSe 2201 6729

COMPARE FOR ZERSS

gps 27

Format:

LA 2 2 8 22 & 4

* CMPZ «

AERAKENER

HREARAE TR AR AR EA RN AR

« CMPZ COPX1», Rs BADDR =

BER AL I CRARER AL AL SR TR RR

Function:

Compare tvo operand fields according to their
algebraic valuess, assuming the first field to be
comprised of all zeros (0000J).

There 1is no restriction as to data type. In comparing
an 8=BIT character only the rightmost four bits of the
character are considerede The other bits are ignorede.

Yuo fields of all zeros are equal regardiess of sign.

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

Results generated by invalid digit vatues are
undefined.
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opP: 37

Format:

t 2 2 2 2 B'R X

* CMPS =

L2 & 2. 8 & & & 4

12 122 22 2 222 22 R R R N2 R 0 8 % )4

~ CMPS COPX1s» R» BADDR =

L2 T2 22222222222 R 3 52 R 221

function:

Compare two cperand fields according to their binary
valuess assuming the first field to be comprised of
all spaces (0100 0000 if EBCDIC or 0010 Q000 if
ASCII}.

The comparison is performed left to righte

Unsigned B8=BIT format is assumed with no checking to
verify othervisee.
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COKPARE FOR CLASS

oP: 38

Format:

kb kikit

* CHPC «

L2 2 '8 8 & &

EANEREARNRRER LR T T REAA A AN

* CMPC COPX1s C» BADDR »

EOEEEREARXBER L AR AT RELNAANEA

Function:

Compare the operand field and determine whether ¢the
field is:

C=00 COMPLEYELY ALPHABETIC
01 COMPLETELY NUMERIC
10 NOT COMPLETELY ALPHABETIC
11 NOT COMPLETELY NUMERIC

If the condition being tested is trues a transfer to
the address BADDR given in the instruction occurss
otherxise control is passed to the next sequential
instruction.

In the alphabetic tests each character is
range=checked for 1100 0001 through 1100 1001, 1101
0001 through 3101 100i, 1110 0010 through 1110 1001
and for 0100 0000. Unsigned 8-=BIT format is assumed
with no checking to verify otherwises

In the numeric test each character is range=checked
for 1111 0000 through 1111 1001. Signed or wunsigned
8=-BIT format is permitteds The four bits in the sign
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position of a signed 8-BJIT field are ignored. The sign
position is the leftmost four bits of the most
stgnificant charactere.
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COMPARE REPEAT

0P: 45

Formats

*hkEkttethk

* CMPR «

LR 28 & 2 & &3

2222222 X222 2 SRR 2222 R &2 2R R 22 22 X3

~ CMPR OPND1» COPX1s R» BADDR =

AEANERRRER2I2AE A EREREINEERE T AR RTE

Functions:

Compare the two operand fields according to their
binary value.

Comparison proceeds from teft to righte.

The field lengths are considered egqual by repeating
OPND1.

Both fields are assumed to have unsigned 8-=BIT data
typeo

The size of OPND1 must divide e#enly into the size of
corPX1; otherwises the results of the compare may be
erroneocuse.
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COMMUNICATE

oPs 33
Format:

(.2 2- 2 R E 2-2 22 2 8. & 8.4

« COMM COPX1 =

EREEARDTERAETRL

Function:
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L2 2 2.2 & & 2 4

= COMM =

LR & & & 2.2

Move the tength and address fields from the COPX1
entry to the RS.COMMUNICATE.MSG.PTR fietd located in
this program®s RS.NUCLEUSs, converting them enroutee.
The origin fieid is unchangede.

The tength is converted from a digit or character
tength to a bit length. The address is stored as an
absotute bit addresse
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0P: 41

Formats

L2232 2 2 R X8 & &8 & &4

=« (DCR DADDR =«

ARXENA K AW REER LK

Functions:

Move the tast 24 bits of
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LA &8 & R 2 &

« LDCR »

AR AR TR K

information from the RS.REPLY

area of the RS.NUCLEUS to the tocation specified by

DADDR.

See *MAKE PRESENT?Y

for definition of DADDR.
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CONVERT

it 2 2 & 5 % & J

* CONV =

L2 S & & & & 4

oP: 40

Format:

KA ARARRAEARLT R T EREEN

« CONV COPX1 DADDR =

AEREECARTEREEO T ARARY

Function:

Caonvert the operand denoted by COPX1 from a decimal
value to an unsigned 24 bit binary values truncating
or zero filling on the left if necessary. Place the
result at the location specified by DADDR.

The operand must be either unsigned 4=BIT c¢r unsigned
8=BIY unitse.

See 'MAKE PRESENT® for definition of DADDR.
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MAKE PRESENT

gfs 42

Format:

L E2 X222 22 22 2 R R 2 2 B'S. 23 R

* MAKP COPX1», DADDR =

RENEXE R EEUREERERE RGN KK

Functions:
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tE A 222 B % 8%

* MAKP =

t 2 2 X R B 2 R

Load the data segment specified by COPX1 and place the
base relative address of the data area specified by
COPX1 into the 2& bit location specified by DADDR.

DADDR is an unsigned binary value which specifies a
digit displtacement from the data segment zero basee

The container size of DADDR is DISPB.
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oP: &3

Formats

RN ER

* HMON =

L2 2 R 8 & X

2222 2 2 2 & 2 & & &4

« HMON OPND1 =

I 22222 2 22 28 2 & &5

Functions

The Qlou order eight bits of the field described by
OPND1 are wused as the input to t he zonttor
micro=-operator described in the following product
specificationss

$1913 17¢7
#2201 6760

M=#emory Processor
S=Memory Processor

The Length of the field described by OPND! must be
greater than or equal to eight bits.
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