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'Changes’for MARK 10,0 Release

3-3  Updated "MISCELLANEOUS" list.
354 Added "5-10" RS.RMSG.P2 Values.

4/14/81

3-56 Added "WAIT COMMUNICATE REPLY" instruction,

3-60 Updated "FILE STATUS CODES" for "FILE STATUS" instruction,
" Added "5-10" Communicate Reply Values.

3-62  Added "BINARY SEARCH ASCENDING LOW'" instruction.
3-63  Added "BINARY SEARCH ASCENDING HIGH" instruction.
'3-64  Added "BINARY SEARCH BESCENDING LOW" instructiom.

3=-65 ‘Added."BINARY SEARCH DESCENDING HIGH" instruction,
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Figure 1.2 Special RegiSters

CONTAINER SIZE

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 S5 bits allows a field value to house 32=bit
addresses (0=31). All container sizes in the COBOL74 S=<machine
are of fixed length and are:

(“' oP ‘ opcbde ' 9 bits
LEN data length op 14 bits
oIsSP . data displacement | 20 bits
SEG | ‘data segment number 10 bits
BADDR branch address 21 bits

DADDR data address o 20 bits

PROGRAN PARANETERS
The parameters pertéining to 'a  particular program are listed
belows ' : :

1« Base relative address of Data Segment Zero
2. -Data Segment Zero address of Collate Table
3. Base relative address of Perform Stack

4e Maximum size of Perform Stack
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S=INSTRUCTION FORMAT
tach COBUOL 74 S‘instructioh consists of an S-operatdr followed by
arguments consisting of a variable number of bits. The format
and interpretation of these arguments is specified by the
S=operator and is described in detail by the specification of the
individual operatorse. An example of one such instruction format
1s itlustrated belowe.
. . (4
0P 1 ~ oFND cOP |
09 : (VARTABLE) (VARIABLE)
oo em Sm @B W @s --.--*w‘,----—:n---—-‘-'—--.---
] i S - v
R 1=-=COP INFO OR LITERAL
N S : '
I==COP INFO OR LITERAL

S=0PERATUORS

AlL 3-operators are encodéd in a 9=bit S=operator denoted as 0OPl.
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COP AND OPND

A COP is an inline descriptor pointing to a data item or a

Ltiteral. An operand (OPND) may be an inline COP or an intline

Literal. Atll datsa items are placed in data segment zero.

There are three type§ of descriptors: a short COP» a long COP
with segment numberss, and a Long COP without segmert numbers.

Short COP
Format:

o 1 7 24

I 0 1 DATA LENGTH 1 DISP 1

R D S P P NN N GR YR AN R R B TR WD S G G D W aE W W

6 17

A short COP cannot befgenerated for 'subscriptss indexes» IPC

datar or Lliteralsa. Because a short COP does not contain
‘information on data tvpes’ it can be used: only with the follounng

S= operators.

-MVA - =cPN

“MVN -cpz
CeMvz ~ =INC

CecPA - -INCL
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Lcng,CGPQWitth§ Ségmeht Nﬁmbérf o
‘;Fmiué

oz & 10 e as

.-------.-—---------q—------------------ .

110 ' 8/4 lIMSIL { DATA LENGTH 1 DISP i rest unchanged

1 LITERAL ,l

'YhistGPlcan be used for any aata except‘IPc datag“,A'd§SCriptionf '
of the frelGS‘ js found in. the following section .on TABLE

HANOLING.
,Long'COP with,$§gmentyhdmber f ”

l. 0‘ ' '2f:', 6 ,rv 10 e '?v 24 34 54

1111 874 MSIL 1 DATA LENGTH 1| SEG | DISP I rest unchanged

- - O--q--,-u-r-‘q--'a-----o---nu-’-------n--v---‘-- .

 Th1s CGP cannot:be used fbr"iltérals. It is only for IPC datae

Descrupt:ons of the fields are provided in the follouzng section
on INLINE DESCRIPTOR:. ' 4 . :

G . COMPANY CONFIQENTIAL'“:'
o 81800/81?00 COBOL74 S-LANGUAGE
» ~ P.S. 2222 3069 (8)
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COBOL74 INLINE DESCRIPTORS
An nnllne descrlptor must provude for the foltowing capabtlttues.

o Multudamensnonal tables with untimicted Subscrlptlng/!ndeX|ng
(the real llu:t IS 42).

. Runtime bounds~checking on each dimension of a table.
. Variable length data items with an UCCURS DEPENDING clause.
« Shared uata addréssing.
. Theﬁspécification of COOE-SET.
A variable length data |tem may be ceclared in COBULIA by ‘using
an CCCURS DEPEADING ctause. S
For example:
01 A.
02 8 PIC Xo
02 € NC 5 10.10 TIMES DEPENDING Oh V.
03 D FIC x. 3¢ 29 TIMESa :
In this data structure- A is a variable length item whose lcﬂgth
is determined as. follows: '
LENGTH {AY = LENGTH (81 + ( V * LENGTH (C] )
‘where 5 LEG V LEQ 10

When A is referenceds only that ©part of it defined by the
cslculated length is used in any operatione. C '

When €C or D are referenced» their'length is not variable == but V
must be bound=- checked to verify. that the requested table element

exvsts.

The restrictions:

e 3 data description entry~that~contéins an CCCUR> DEPENDING
clause may be followed only by entries that are - subordinate
to ite. - ‘ ‘

- The OCCURS CEPENDING clause cannot be specified in a data
description entry that describes an item whose size s
variable. . L
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These restrictions ensure that the descriptior of the first
subscript/index associated with a variable is the only one 'that

contains an UCCURS DEPENDING clausee

IMPLEMNENTATION STRATEGY

COBOL74 S=Language employs a continue flag to tell the
interpreter that more COP information is specified.

The same bounds-checking information is needed when referencing
either a variable 1length item or the first dimension of a
subscripted variable contained in a variable Llength item.
Dimension information required for the subsequent dimensions is

‘ditferent from that which is required for the first dimension.

When a variable Length item is referenceds the COP of the OCCURS

CEPENDING operand is provided following the COP of data=name.

The operand is bound=checked to verify that it is within the
specified integer rangee

DATA LENGTH

The  ‘data Length field is 14 bits wide and contains the Length of

the data in digitse. If this field is the length of a variable
Length item» the field contains the 1ength of that part of the
table which is not variable. The actual length is calculated at
runtime by the interpreter (see DEPENDING ATTRIBUTES).

MULTIPLE-ENTRY-FLAG

The MULTIPLE-ENTRY-FLAG 1is true when indicating that multiple
entry attributes are associated with this entry and false when
indicating otherwise. When truer, the next entry(s) contain(s)
the necessary OCCURS OEPENDING and/or subscripting or indexing
attribute informatione.

SHARED=DATA-FLAG

The SHARED=DATA-FLAG is true when indicating that this entry was

a data item passed by a CALL statement of another program and

‘false when indicating otherwisees When trues IPCO-INDEX specifies

the Lgcation of the IPC.DICTIONARY descriptor for this entry.

LITERAL-FLAG

I1f this flag is sets then a literal follows after the DATA LENGTH
field. :
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CEPENDING=FLAG

The DEPENDING=FLAG is true when indicating that an 0OCCURS
UDEPENDING operand is associated with this variable and false when
indicating otherwise.  When truer the bounds=checking and factaor
information follow in the entrye. This is followed by any

subscripting or indexing information that may be necessary.

DEPENDING ATTRIBUTES

When the DEPENDING=FLAG i1s trues the attributes of the VDEPENDING
operand are -encoded in LOWER~BUUND=OC, UPPER-BOUND =0, and

_FACTIQOR=0» which are binary fieldse. LOWER=BOUND-0 andg

UPPER=BCUND~0 contsin the integer range of the DEPENDING operana
while FACTCR=0 'contains the digit displacement between elements
of the table. ' o

The value of the CEPENDING operand is verified to be greater than
or equal to LOWER=-BOUND=O and tess than or equal to
UPPER=B0UND=0. 1f the value is outside the ranger then an error
communicate 1s issued. '

If CONTINUE=FLAG-C 1is false>» then the value of the DEPENDING
operand is rultiplied by FACICKk=0» s added to the data Llength
specified in the primary COP entryr» and decoding of tne multiple
entry attributes is terminateds In this casesr  the data Llength
specified in the CCP entry is the fixed part of the table.

If CONTINUE=FLAG=0 s true» then subscripting or indexing
information fotlows. = QOne is subtracted from the value of the
CEPENDING operand and . is multiplied by FACTOR=0 to form a new
vugper=bound. In this case FACTOR~1 and UPPER-BOUND-1 are omitted
from the entry because their equivalent is represent by FACTOR-0
and NEW.UPPER.BOUND. :

SUBSCRIPT=FLAG

If the SUBSCRIPT=FLAG is falser it specifies that indexing
information foltcws — and that the factor associated with each
gimension of the table is omitted; if it is truer it specifies
that subscripting 1information follows for each dimension of the
table.

Factor and upper—~bound fields are binary. Factor is the digit

displacement between elements of the table. Upper-bound is the
maximum digit displacement allowed for - this dimension of the
tavlee. UPPER=6BCUND=0 differs from the other upper~bound fields

in that it represents the maximum value of the DEPENDING operand.
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SUBSCRIPTING

Subscripting requires a factor anu an upper-bound for each
dimension of the variable. The continue=flag is true until the
Last dimension has been reached. When the continue flag is

talser decoding is terminated.

‘ Eachf;subécript value is obtained and one is subtracted from it..

If tneiresult is less than zeros an error communicate is issueds
ctherwiser the result is multiplied by its associated factor and

the product is compared to the corresponding upper-bound. If the

product exceeds the upper=bounds an error communicate is issued;
otherwise the product is added to the address displtacement.

INDEXING

Because an index value is premultiplied by its associated factor,
the. factor required for subscripting 1is omitted from the

attributes. An upper=bound is required for each dimension of the

variable. The cortinue~flag is true until the lLast dimension is

reachede When the <continue~flag 1is false>» ) decoding is

terminatede.

Each: index valué‘ is obtaihed'iand if it is Less than zero or

greater than the upper-boundr». then an error communicate is
issueds otherwise the  value is added to the address
displacement., The format of the index consists of a 4=bit sign

- followed by seven 4=bit decimal digitse. ‘ 3 '

./
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MODIFIED INLINE CCP ENTRY FORMAT

The format of an intine CCP entry is:

¢ & s & B | 22
| | MULFIPLE |- 1 SHAREG 1| LITERAL 1 DATA LENGTH |

I 4/6 + ENTRY | SIGNED | DATA | FLAG & . IN. |

' | FLAG 1 1 FLAG | 1 DIGEfs
22 - 32 52 g========g[T POSITION

| SEGMENT # | DISPLACEMENT IN 1 | o

{ OR v S

I IPCD INDEX | DIGIfS. 1

—-----------—-------‘----------n-

t DEPENDING- COP-8 . LOWER- UPPER‘ FACTOR=( I CONTINUE~
| FLAG ' B BOUND=0 BCUND=0 U FLAG-0
1 (1) e ~ (20 BITS) (20 BITS) (14 BITS) (1)
e ewecommen 4§ wew ¢ -—--—-'---.-----‘----_—--'----v-oo-i-u--- = ee--
o . _ R 1
1 GCCURS CEPENDING VALUE |
[ ‘ : |
 ---------55----_--------\/----;-_-- ........ -

OMLITTC D IF DEPENDING FLAG 0 -

UMITTED IF DFPFND'Nb'FLAG 1

---n--n-/_\-------‘---

---------- mESSESEOeEEREREEmE § EmeGECRTEeRTeT@m@E@mEEE f . e e ® o w
SUBSCRIPT= - COP-1 FACTOR=1  UPPER- CONTINUE=
FLAG : L S BOUND-1 = FLAG-1
1) - , L (14 BITS) (20 BIT)) (1

T 4§ messsssecacscas } eesess § eecssscescemccssccoc= .-

I ) T B .

o S t OMITTED IF INDEXING

| | S ;

| © . . SUBSCRIFTI OR INDEX VALUE

0 = INDEXING

1 = SUBSCRIPTING

COP=N FACTOR=N UPPER- CONTINUE-
oo a : : BDUND-N ) FLAG-‘N
(16 8IfS) (12 BITS) (1)
- o ’, - s W wn & - SR G S UGN G S G WD R D G AR AR ER G G D SN G W 4R @ D

i 1 omitted if indexirg
I subscript or index value
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SEGMENT NUMBER

Segnéht number is expressed 1in binary and specifies the data

segment number of the operand. It is 10 bits in lengthe.

DISPLACEMENT

Uisplacement is expressed in binary and specifies the
displacement of the data from the base of the data segment.
data is stored beginning at an address which modulo 4-=BIT
equal zero. The container size is 20 bitse. ‘

digit
At L
must
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INSTRUCTION SET
 ARITHMETIC

Name L Mnemonic S "Argumerts

INCREMENT  ©  INO 0PNDL, COPI

ADD o ©ADD . OPNDL, CUP1, COP2
DECREMENT DEC © uPND1s COPL |
SUBTKACT s uPNDt OPNDZ» COPL
puLTIRLY WL | - dPND?n‘CUPl»‘COPZ
orvioe oy GPND1» COPL» COPZ
DIVIDE SPECIAL oIvs ~ OPND1» CUP1. COP2
INCREMENT BY ONE . INCI o COPL

DECREMENT BY ONE ~ DECI o copt
DATA MOVEMENT

Name - | S . Mnemonic ‘ Argumerts

'fvnvé ALPHANUMERIC ST T 'cnp1, OPNOD1
NOVE SPACES WS coPt o
MOVE NUMERIC o ww coets POl
wOVE ZEROS Wz  cops -
CONCATENATE o cat N COP1, OPNDO» ses
i S o CoPNON
gorr - eorr  OPNDL, COP1, DADDR

ECIT WITH EXPLICIT MASK EDTE  OPND1, COP1» MASK
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BRANCHING

Name

BRANCH ON OVERFLOW

SET OVERFLOW

BRANCH UNCONDI TIONALLY

PERFORM ENTER
PERFORM EXIT
ENTER
EXIT

CC TO DEPENCING

ALTERED GO TO PARAGRAPH

ALTER
CONDITIONAL BRANCHING.

&ame

COMPARE ALPHANUMERIC
COMPARE NUMERIC
COMPARE FOR ZEROS

COMPARE FOR SPACES

COMPARE FOR CLASS

CCMPARE REPEAT

Mnemonic

BOFL
SOFL
BUN
PERF
PXIT
NTR
XIT

GUTD

GPAR

ALTR

- Mnemonic

CMPA

 CMPN

CMP2

"CMPS

CMPC

ICMPR

3-2
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Arguments

Vs BADDR

v

 BADDR

K» BADDR
K .

BADDR

) COPII L' DBADDRO.P...’

OBADDRL

- DADDR

"DADDR» ACON

Afgumehts

LA S T X XN T

OPND1, OPNDZ, R
BADﬁRv

OPND1, OPND2» Ro»
BADDR |
COP1, R, BADDR
COPL» R» BADDR

COP1» C» BADDR

"OPNDL1, COP1l» R>»

BADDR

P
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COMPARE COLLATE ke -  OPND1s COP2» R»
| BADDR |
MISCELLANEOUS
Name X , ~ #Mnemonic . . Arguments
CCMMUNICATE S comv  coPt
LCAC COMMUNICATE REPLY LDCR DADDR
WALT COMMUNICATE REPLY  WICR ~ DADDR
| CONVERT | RN CONV . COP1, DADDRs N
MAKE PRESENT . wMAKP . COP1» DADDR
"HARDWARE MONITOR HMON | OPND1
(iﬁ FILE STATUS o FIsT RWs COP1
BINARY SEARCH ASCENDING LOW ~ BSAL - COP1, CPND» KEY.ADDRs» COP2
BINARY SEARCH ASCENDING HIGH BSAH COPis» CPND» KEY.ADDR» CUPZ
BINARY SEARCH DESCENDING LOW BSOL - COP1s OPND» KEY.ADDR» COP2

BINARY SEARCH DESCENDING HIGH BSDH = . COPL, OPND» KEY.ADDRs COP2

CHARACTER STRING HANDLING

Name o S ' Mnemonic ~ Arguments
DESCRIPTOR SETUP DSET DADDR» COP1
INSPECT SETUP o IsET V1, V2, FLAC,

DADDR1» COPls COPZ,
DADDRZs OPNOD1

INSPECT o INsP V1, DADDR1» DADDR2

STRING _ T STRT 7, OPAD1, DACDR1»

COP1, CPND2, BADDR
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DELIMITER SEFUP -~ OLIM V1. V2, DADOR1, COPI
UNSTRING . UNST  Fy Ms Zs Cs Js BADDK»

DADOR1, COP1s DADDRZ «aae-
INTERPROGRAM COMMUNICATION

Name PR ~ Mnemonic Argqumerts

IPC DICTIONARY - IPCO | ¥, CUP1, BADDRL

OPTIMIZED OP CODES
Eight operators 'have"been ootimized'forvimprovéd oerformance?
CPA» CPN» CPZ» INC» INC1l, MNA» MVN, MVZ. The optimizea opcodes
include the following data as a part of the opcodee
=~ . The type of data item (8-bit or 4-bit). ‘n.:, . J/“

- Signed or unsigned data.

- Info about the logicalsize of operands if the op has two
operands. : . '

fhe follbwing notation is used to describe the opcodes.
& - 8-bit or 4=bit data item.

= Signed or unsigned data i1teme.

SR

= True if the LUGICALSIZES of two operands are equal.

> True if the LOGICALSIZE (OPND1)  is greater than the -
LOGICALSIZE (QPND2). v

CPA
Opcode 3(1)0111003 CAT S$5=

The LOGIALSIZE of the second operand is greater than the
LOGICALSIZE of the first operand. S
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CPN

‘Opcode: a(1)01103 CAT 885S=

The LOGICAL&IZE of the second operand is always greater than
the LUGICALSIZE of the flrst operande

cPZ
Opcode: a(1)01110103 CAT &S
ING
, Dpcode::‘S(IOOOIQ'CATASSSS CA 2{1)113
INC1
Cpcode: 20101111003 CAT 8S
MVA
Opcode:  a(1)0013 CAT B88S5=>
The first operand is the destinationr<and the second operand
is the source.: : F ' : : '
MVN
Opcode: :(1)0103 CAT 8855=>
The first UPEhAND is the destlnotxon» the second operano is
‘the source. . .
MVZ

Opcode: a(1)01110113 CAT 85



_operand is specified» the sign is interpreted as betng contatned

‘ Hhen 8-BIT units are spec1f:ed for the recetvnng field of an

“Ihe value of an 8=8IT unit is carrled in the rtghtjost 4 bits of
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ARITHMETIC OPERANDS AND INSTRUCTIONS
In genéralr uperénds can have any of the‘fdllowing formats:
= uUnsigned 4=BIT. ‘

- = Unsigned 8-8IT.

!

~Signed 4-=BIT (sign is‘MSD).

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
cperation.

All fields are addressed by pointing to the most signi ficant bit
of the most 519n1f1cant unit» whiche 1in the case of a signed
field is the signe. ' '

AL fields are considered to be comprised of decimal‘integers.
The absolute value is stored if the receiving field is unsignede.
Unsigned fields are considered positive.

Hhen signéd format 1is specified for the receiving field of any
arithmetic operations the sign position is set to 1100 for a
positive result anc to 1101 for a negative result.

AFBIJ,bperands are interpreted in units of 4 bits. When a signed
operand is specifieds the sign is interpreted as a separate and
leading (leftmost) &4=BIT wunit which is not included in the
statement of lengthe

8=BIT operands are interpreted in units of 8 bits. When a signed
in the leftmost & blts of the leftmost 8-BIT unit.

the {ength of the oper and fteld spec:fles the nuaber of 4= BII.

arithmetic operation» the leftmost 4 bits of each 8=BIT unit»
axcapt the un:t carrying a sngno is set to 1111.

the unite Its value is as defined below for the 4=BIT unit. The

Leftmost & bits» except for a signs are ignored. The value and

'sign interpretation of a 4=BIT unit is as follows:

//'; ™

e
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unit value = Sign

0000
0001
¢01¢
6011
6100
€101
011C
C111
1064
1001 - :
1010~ UNDEFINED
1011 UNDEFINED
1100 = UNDEF INED
1101 UNDEF INED
111¢ UNDEF INED
1111 UNDEFINED

TNV NN O

P I L I T T T I i N R G A

In addition and subtractions, results generated when the size of

the result field is not sufficient to contain the results are not

specifiede. when -the result field is longer than the length of
the result, Leading zero units are stored.

In three-address adds three‘address subtracts and in wmultiplys»
total or partial cverlap of the first twc operands is permittede.

- Results generated when the result field totally - or  partivally

overlaps either of the operand fieldss are not specified.

“In two‘addréss add and subtracts. total-oveflap is permitted.

Results generated when the result field partiallyi overlaps the
first operand field» are not specified. Note that total overlap
implies that the two fietds are identical. ‘

No overlap of operands or result fields is permitted in divide.
Results generated under any conaition of overlap are not
specified. - ' :
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ADD [HREE ADDRESS

gp: 08
Fcrmat:

AR KRR R RR K AR KRR AR AR AR KK

x ADD OPND1l, COP1, COP2 *

2222322222 2232222 2 X

Function:

 COMPANY CONFIDENTIAL
81800/B1700 COBOL74 S-LANGUAGE
© P.S. 2222 3069 (B)

AAX KA kK

% ADD

khk&k kb h &

O

Atgebraically add sn addend denoted by OPND1 to an augend denoted
by COP1l and store the sum in the field denoted by coP2. OPND1»

COP1», and COP2 must be 4-bit

i tems .
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SUBTRACT THREE ADDRESS

oP: 10

format:

AR ARRARRRARRARAE AR AR AR AR

‘'« SUB OPND1, OPND2» COP1 *

khkhk kb hkhk kR hkr bk hhkhtk

Function?

3=9
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khkdftk i

*« SUB =

KkREKAX&

Algebraically‘subtféct a subtrahend denoted by 0OPND1 bfrom a

minuend denoted by OPND2 and store the difference-
denacted by CCPl1. GPNDl» OPND2 and CUP1 must be &4=bit items.

in the fleld
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ADD TWO ADDRESS

khkkkk k&

&« INC =~

Ak & &

Format:

2 22222 S RREERRERER

+ [NC OPND1l» COP1 =

(RS ES SRR R ESES S SR

Function:

Algebraically add an addend denoted by OPND1 to an augend denoted
by COP1l and store the sum in the field denoted by COP1l.

INC is an optimized S-op. OPND1 and COP1 must have the same data
unit typesr that is», OPND! and COP1 both must be either &4-bit data
items or 8=bit gata itemse. The format of the opcode is
"010885S5". For examples if OPND1 and COP1 both are wunsigned
8-bit itemss then the opcode is "010110011" or 179.

//\\‘ \
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SUBTRACT TWC ADDRESS

Kk kR kK
* DEC
Kok Rk k&

LA SRS EEREEREESEEREER]

* CEC OPND1l», COP1 =

(RS AR EEESEERERE R

Function:

Algeoraicatlly subtract a subtrahénd denoted by yOPNDl from a
. rinuend aenoted by CUP1 and store the difference .in the fiela
(:“g denoted by COP1. OPND1 and COP1 must be 4=bit items.
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MULTIPLY

223223

* MULT =«

Kk Rk ki k&

gP: 11

Fermat:

AERAkRE AR XE LE R R R E R SR RS ESRE;

* MULT OPNDl» COF1, COP2 =

AR AKX AR R A AR AR AR h kR k&

Function:

Algebraically multibty a multiplicand denoted by -CUP1 by a

rultiplier denoted by OPNDl and store the product 1in tne fielao
denoted by CUPZ. : '

fThe result fleld: iength s .the:sum of the lLengths of the two
operanas and must be denoted ty coP2. 0PNDL1 and COP1 must be
4=bit 1tems. ‘ . . .

Fhe result field isAéluayS‘either.sfgned 4=-BIT format or unsigned
4=8IT format. : = ‘ . : ‘



<
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OIVIDE

LA S B2 RN

* DIV «

Akt k&

Format:‘

ﬁ**t**t*t*ﬁ*t*t*ti**it*t*

* DIV OPND1» COP1, COP2 =

t**t************i********

Functionz‘

'Algebraicall} dlvide‘a'dividend dencted by CUPI by a divisaoar

denoted by OPND1 and store the quotient in the field. denoted by
CCP2. Store the remalnder in the fneld denoted by coP1l.

The resutt fueld length 15 the . dlfference of the lengths of the
two operands and must be denoted by COP2.

Results are not ;spec1f1ed if ‘the length of the dividend is not
greater than the length of the-divisora

If the absolute value of the divisor is not greater than the
absolute value of an equivalent number of leadlng digits of the
dividendr the result is undeflned. :

Civision by,zero resultS'in a fatal error:communicate to the MCP.

OPND1» COP1» and COPZ will be 4=bit items.

‘The sign of the remaindef is that of the orlglnal dtvudend.

The dividend field ‘is always elther -sngned 4=-BIT format or
unsigned &4=BIT format.‘ : ' -
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DIVIDE SPECIAL

Kk td ki k&

* DIVS «

L2 R XX 2 R ]
CP: 16
Format:

RAREARAAAT AR KRR AR ANR A A S AL

= DIVS OPND1, COPl, COP2 =

AR AR AR KRR R R AR A AR R AR R AR AT kR

Function:

This operation 1is performed in exactly the same manner as the
standard divide (DIV) operator; except that when a divisor equal
toc zero is encountereds, an overflow toggle is set and processing
is allowed to continue. The overflow toggle can be manipulated
‘'by the "SOFL"™ and "BOFL"™ S—-operatorse.

:'\:;W
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INCREMENT BY ‘ONE

kA khk ek k&

* [INC1 =

. Kk kR Rk k&
GP: 240-243
Format:

312323222222

* INC1 COP1 =

Kk hkhhhh ek

Function:

. Algebranca(ty add the positive lnteqer one to an augend denoted
. by COP1 and store the sum in the fteld specrfled by coP1.

INCI ‘is an. opttmlzed S= op ang the opcode |ncludes information

regarding the data type of COP1.. COP1 may be a short CUP: the
format of the opccde is "011110085"

oGP , _-ﬁ., Type of déta 1

240 o ! 4=bit unsigned 00
241 o - 'f : ‘4=bit signed . c1
242 . 8=bit unsigned 10

243 . 8-bit signed. 1
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ODECREMENT BY ONE

Format:

Rk hh Ak k

=+ DEC1 COP1 =

R hhkhRhkhkhkh k&

Function:s

| - 3-18
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1T 22212 %)

* DEC1 =~

ik khkhk it

Algebraically subtract the positive integer one from a minuend
denoted by CCP1 and store the difference in the field specified
by COPl. COP1 must be a 4=bit itena

O
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DATA MOVEMENT OPERANDS AND INSTRUCTIONS

In general» 'fields involved in data movement operations can have
~any of the following formats. :

- unsigned 4~Bfr-
- .Unsigned 8=BIT..
- 'Saqned 4= BIT (sagn is MSD).

- - Signed 8‘817 (ann over MSD).;

S Any restrictiohs as to' the type of fields permitted in an
operation are spec:f:ed under the descrlptlon of ¢the particular

operatlon.

'See arithmetic operands and instructions for a description of the

four types of fields.

Tctally or partially overlapped fields are not permittedsr wunless
specified by the description of the individual instruction.
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MOVE ALPHANUMERIC

EXSs 22 XX

x MVA o«

' X122 2 %;

UP: 64-127

Format:

KRR AR RRRRRR AR R AR AR

%+ NVA COP1ls OPND1

AL ELALE SRR ERE SRS S

functions

Move 8=BIT or 4=8IT units from the source field denoted by DPNDIV

to the 8=BIT or 4=BIT destination field denoted by COPl.

If'the'desttnation‘fneld is signedr, it receives either the sign

of -the source if the source is signeds or 1100 if the source is

unsignede.

va;the data type cf the source field is 4=8IT and the data type

of the destination field is 8=BIT» each 4=BIT unit is moved to
the destination with 1111. »

1f the data type of the source field is 8-BIT and the data type
.of the destination is 4= BIT» the rightmost 4 blts are noved. ‘

If the data type cf the soarce,fneld is the same as the data~type'
of the destination field» each unit is moved wunchanged to the
‘destinatione. : : e :

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 the destination type is 8=BITj;
-otherwiser it is filled in on the right with zeros (0000).

o

| Qf}
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If the'déstihatipn‘length"is lesser - in size than the source
Ltengths the squrce data is ‘truncated on the right. ‘

Overlapplng operand fields are permutted 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 (eft to right.

VA is an optimized S=ops and COPl and GPND1 may be short COF

~descriptors. The opcode contains information regarding the data

types. The farmat of the opcode is "0018855=>". Ffor exampler if
both source and destination fields are signed 8=bit items of
equal lengths then the op code is "001111110" or. 126.
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MOVE SPACES

Format:

kb hkfthehkhhk

‘®* MVS COP1 =

KRR KAEAEAK KR

Function:

Fill the destination field denoted

€cco0).

3=20
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L

Ak ki &k &

x MVYS +

ki thk k&
\w/

by COP1 with spaces (0100

The data type of the destination field is ignored and is assumed

to be unsigned B8-BIT.
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MCVE NUMERIC

Nhkh ki &k

* MVYN =

Ak ARkt &

GP: 128-191

Formats

223222222 2322222

* MVYN COP1l», OPND1 »

**t***t****t****t,'k*

Functions

Move 8=BIT 6rv4-BIJSunits"from'the source field denoted by UPND1

to the S-BIT or k-BIT déstinatioh field denoted by COPl.

If the destlnatlon field \s signeds it rece{ﬁés either the sign
of the source if tne source 1is sngnedr, or 1100 if the source 1is
unswgned.' ' : : :

If the desttnat:on fleld is unSIgnedp the éign of the source is
ignored. . _

If the data type of the destination field is B=BIT,» the leftmost
4 bits of each 8-BIT unit, except for the sign position, if
signeds, are set to 1111 regardless of the data type of the source
tield. | L el o

If the data type cf the destination f\eld is 4=BIT» _the leftmost
4 bits of each source 8=-BIT unlt are ignored and only the
rightmost 4 bits .are. moved; ' if the source f\eld is a 4-BIT
fieldr each 4=BIT unit is ‘moved unchanged.

If the destinatidn.length is greater . in size than- the source
lengths the destination field is filled in on the left with
leading. zeros. of approprnate type (1111 0000).

If the source length 1s=greater in size ‘than the destination
Ltengths the source data is truncated on the left.
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Note that a sign is placed in the teftmost 4 bits of a fietld»
whether 4=BIT or 8-BIT. o

Overlapping operand fields are permitted if the data type of both
fields 1is the samee. 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 righte.

MVYN is an optimiied S=o0pe. Consequentlys, COP1 and OPND1 may be

short COP descriptors. The opcode contains information regarding

the . data typese The format of the opcode.is "01088S5=>". For
examplers if both source and destination fields are unsigned and
the source field is 4=BIT data and the destination field is B8-BIT
data and the destination length -is greater in size than the
source lengths» then the opcode is "010100001" or 161.
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" MOVE ZERUS

OP: 236-=239
Format:

Akhkkhkhhhkhh ki

. % NVZ COP1L =

Rk hkhkhkithkhk &

(:“; Function:

Fill- the destination

3-23
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ARk bk k&

* MVZ =

ARk AR AR

field denoted by COP1 with zeros of the

.appropriate type (1111 0000 or 0000 if 4=BIT).

I1f the destination field
positiona

MVZ iS an optimized's4op
of the opcode is "011101

Opcode

236
237
238

239

is signed» 1100 is placed into the sign

. CCP1 can be a shorf COP. ~The format
i8s". '

Data Type o 85

4=BIT unsigned 00
4=81T signed | 01
S'Bif unsigned | 10
‘vB'BIT signed N 11
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CONCATENATE

I ZTZIR X"

* CAT

'YS22222 08

Fohmat:

RERRRRRA AR RRA AR R A AR KA A AR I A A AR AR R &

"% CAT Ns COP1, OPNDO»r eece» OPNDN =

REREARRERAAERA AR AAAA NS AR AN AR A S k&

Function:

#ove each of the N+1 fields denoted by OPNDO through OPNDN» in

the order specifiedr» into an output string starting at the field
dencted by CQPl. :

The number of source fields is specified by the 4=BIT binary
value N. The value - N ranging from 0000 to 1111 1s used to
inaicate 1 to 16 source fields.

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

If the destination. length is greater in size than the combined
source lengths the destination field is filled in on the right
with trailing spaces (0100 0000).

lf the destination Llength is less in size than the combined
source lengthss the source data is truncated on the right.

N
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EDIT INSTRUCTIONS AND EDIT MICRO-OPERATORS

No reStricfions 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 lgngth is greater in size than the source
tengthy the source data is assumed to have leading zero fill on
the lefte. : .

If the source Length. is gfeater in size than the destination
tengths the source data is truncated on the lefto,

The operation is termlnated by an edlt micro=operator and not by
exhaustion of either the source or destlnat|on fieldse.
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EDIT

cP: 17

formata:

kbR kb Ak hERRARAAKE AR RER

* EQIT OPND1» COPls DADDR #

AR KRR AR A R R R EARRAR KA RR A SR A AR K

function:

¥ove data from the source
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22222 X% S

% EDIT =

ot kb kA

fields  denoted by
destination field» denoted by COPls wunder the control of the
micro=operator string contained at the location denoted o0y the

LADDR

The argument DACOR

the digit displacement of the micro=operator string
fThe container size of DADOR is

the data segment zero

.DISPB.

base.

is an unsigned binary value which specifies

relative to

e

OPND1» to the

-
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CECIT WITH EXPLICIT MASK

Format:

ttttt***i*ﬁtt**tf*fﬁ**t*t*

'« EDTE OPND1, COP1, MASK =

ARRK AR REAK AR AR R KRR KN AR A RAE

"Function:

destination  field denoted

3=-27
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Rk kthhk & &

* EDTE =

IR R 2R R R

‘Move data from the source field denoted by OPNDI to the
COPl under the control of the

micro~operator string immediately following COP1. The format of
the explicit micrc-operator string is the same as a Literal.
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EDIT MICRO=OPERATGRS

The gdit‘micro?operators used in an edit instruction are:

- Operator . Mnemonic ‘ Operation

0000 R MND . " MOVE DIGITS

¢ge1 R TMYC MOVE CHARACTERS

0010 R T MYS ' ' MOVE SUPPRESS
0011 R CFIL FILL SUPPRESS

G100 N . SRD . SKIP REVERSE DESTINATION

g101 T “INU \ ‘ INSERT UNCONDITIONALLY

0110 7 INM ‘ ©  INSERT ON MINUS ‘

01117 INS " INSERT SUPPRESS

1000 T - INF ; INSERT FLOAT

d001 T g . EFM END FLOAT MODE

1010 0000 o - ENZ © END NON=ZERC

1610 0001 : e EOM END OF MASK .

110 0010 = - ¥ & T ‘ START ZERQ SUPPRESS .
1010 0011 : cce COMPLEMENTY CHECK PROTECT )
CTHERS . ' i UNDEFINED ‘ e

"R" ‘lndlcates ‘a 4=8IT7 bunary vaLue used as a repeat count. The
value 0000 represents no repeat, do it once.

"N" indicates a 4=BIT binary value used to skip over a number of
destination 8-BIT-units.. The value 0000 represents no skip.

"T" indicates a 4= BIT bvnary value which is?
= used to vndex_)nto a table of editing constantse

- used to indicate a conditional selection between two
~ table cconstantse. :

= ‘used to indicate an editing cdnstant in tine with the
edit=operator stringe. '

The next edit-operator follows the constant.

N
N
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The following table indicates thé normal table editing constants
as well as the <conditional and unconditional selection of
constants associated with the value "T".

EDITING CONSTANTS

Table Entry _ Unconditional or

T EBCDIC ' Mnemonic Conditional Constant
- 0000 Ak PLU
- 0001 Raw, MIN
- 0010 A : AST
0011 "™ _ DPT
¢100 L Wy CMA
0101 b A CUR
0110 nQw | ZRO
0111 i ' BLK :
1000 - SPM EITHER ENTRY 0 OR 1
1001 SBM EITHER ENTRY 7 OR 1

1010 2 : LIT IN=LINE B=BIT CONSTANT

Associated with the edit instructions are three toggles denoted
as "S" for sign, "Z" for zero suppresss and "P" for <check
protecta. Initially» the "Z" and the "P" toggles are ‘assumed to
be set to the zero states They are set and reset as specified by
the description of ‘the individual wmicro~operatorses The "5"
toggle is set to zero if the source field sign is positiver and
to one if the source field sign is negative. Unsigned fields are
considered positives : . '
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MOVE DIGIT

Sét "Z" to "1", - ending. the zero suppréss state. Move an-

appropriate unit (4~BIT digit or 8-BIT character) from the source
field to the destination fields If a 4=BIT unit is moved», append
the 4 bits 1111 to the left before storing in the destination.
If an 8=BIT unit is moveds the 4 bits 1111 are substituted for
the Lleftmost 4 bits of the 8=BIT unite

MOVE CHARACTER

Set "Z" to "1", ending the zero suppress state. Move an

appropriate unit (4=BIT digit or 8-BIT character) from the source
field to the destination fielde If a 4=BIT unit is movedsr append
the 4 bits 1111 to the left before storing in the destination.
If an 8-BIT unit is movedr it is moved unchanged. '

MOVE SUPPRESS

‘The micro-operator “MOVE DIGIT"™ is performed if the 4=8BIT unite

or the rightmost 4 bits of the 8°BIT unit of the source field are
not equal to 0000. ‘ '

If the appropriate 4 bits of the source field unit are equal to

‘0000, the suppress toggle "Z" is inspected. If "I" equals "1"»

indicating nonsuppress moder the micro=operator "MOVE DIGIT™ is
performed. If the suppress toggle ™2™ equals "0%» the check

protect toggle "P" is .inspected. If "p" = "0"» indicating
noncheck prcotect node» move the table entry containing the 8=BIT -

code for blank to the destination field. If "P"® = ®1®, pmove the

 table entry containing the B8<=BIT code for asterisk to the
"destination field.. - :

SOURCE NOT - MOVE DIGIT

=0
2=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 CASTERISK)

CONPANY CONFIDENTIAL
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FILL SUPPRESS

If ®P" = "0", indicating noncheck protect moder 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-BIT
code for asterisk -to the destination field.

0  MOVE TABLE ENTRY 7 (BLANK)
1 MOVE TABLE ENTRY 2 CASTERISK)

-0
o

SKIP REVERSE CESTINATION

Adjust the address pointer of the destination field tb skip
backward (Lower address) "N"™ 8=BIT unitse.

INSERT UNCONDITIONALLY -

Move the table entryv“I“ as'ihdicated beloﬂ to the destination
fielde. C E " : '

T=0.e.7 = MOVE TABLE ENTRY T :
5=0 =8 ' L MOVE TABLE ENTRY 0 (PLUS)
5=1 T=8 MOVE TABLE ENTRY 1 CMINUS)
5=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

Move the table entry "T" as indicated below to the destination
field. ’

S=1 . T=0eeel : MOVE TABLE ENTRY T =

* P=0 : MOVE TABLE ENTRY 7 (BLANK)
% P=1 MOVE TABLE ENTRY 2 (ASTERISK)
s=1 7=8 : : MOVE TABLE ENTRY 1 (MINUS)
5=1 T=9 -~ . MOVE TABLE ENTRY 1 C(MINUS)
=1 T7=10 - '_ ‘ HOVE’IN‘LINE TABLE ENTRY

3 S =0 or only source dlgtts/characters equal to zero (minus

v'zero) have been movede.
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INSERT SUPPRESS

‘Maove the tabie entry *"I" as indicated below to the destination
tield- - . : .

f=0...7  MOVE FABLE ENTRY

/=1 T

2=0 P=0 MUVE TABLE ENTRY 7 (BLANK)
=0 P=1 MGVE TABLE ENTRY 2 (ASTERISK)
i=1 5=0 T=8 MOVE TABLE ENTRY 0 (PLUS)

Z=1 5=1 T=8 MOVE TABLE ENTRY 1 (MINUS)
=1 5=0 T=9 MOVE TABLE ENTRY 7 (BLANK)
Z=1 S=1 T=9 MOVE TABLE ENTRY 1 (MINUS)
=1 r=1 £

0 - MOVE 'IN-LINE TABLE ENTRY

INSERT FLOAT

Move the table entry "T" and/or perform the micro-operator "MOVE
DIGIT™ as indicated belows.

PR
2=1 MOVE DIGIT b
2=0 SOURCE =0 P=0 MOVE TABLE ENTRY 7 C(BLANK)
Z=0 SOURCE =0 P=1 MOVE FABLE ENTRY 2 CASTERISK)
Z=0 SOURCE NOT=0 T=0..7 MOVE TABLE ENTRY T» THEN MOVE DIGIT |
2=0 SOURCE NOT=0 T=8 S5=0 MOVE TABLE ENTRY 0 (PLUS) THEN MOVE DIGIT
=0 SOURCE NUT=0 T=8 S=1 MOVE TFABLE ENFRY 1 (MINUS) THEN MOVE DIGIT
2=0 SOURCE NOT=0 T=9 S=0 MOVE TABLE ENTRY 7 (BLANK) THEN MOVE DIGIT
2=0 SQURCE NOT=0 T=9 5=1 MOVE FABLE ENTRY 1 C(MINUS) THEN MOVE DIGIT
2=0 T=10

SOURCE NOT=0 MOVE IN-LINE TABLE ENTRY» THEN MOVE DIGIT

END FLUAT MODE

Yove the table entry "T" as .indicated below to the destination
tield. ’ :

ceel MOVE TABLE ENTRY

2=0 1=0 T

2=0 S=0 T=8 MOVE TABLE ENTRY 0 (PLUS)
2=0 S=1 T=8 MOVE TASBLE ENTRY 1 (MINUS)
2=0 3=0 T1=9 MOVE TABLE ENTRY 7 (BLANK)
2290 S§=1 T=9 MOVE TABLE ENTRY 1 (MINUS)
1=Q T=10 MOVE IN=LINE TABLE ENTRY
Z=1 NO OPERATIGCN
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END NON-ZERC

ferminate the aicro—operator operations if any non-zero source
character /digit has been nuveda otherwise continue with the next
in-{ine operatore.

END OF MASK

Terminate the micro~operator aperations.

START ZERO SUPPRESS

Set 7" to the ™0™ state.

COMPLEMENT CHECK PROTECT

‘Complement the state of "P%“.
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BRANCHING DPERANDS AND INSTRUCIIONS

A branch address argument "BADDR" has the fotlou|ng format'

DISPLACEMENT ETYPE SEGMENT NUMBER
(21 bits) 1) L7y
AL EEL LA R EELLERE Elhh kit
1 _ 1
| present if BTYPE = 1
[ :
o _
0: Relative to the current code
segment base (intrasegment branch)
1: Relative to a new code segment base
(intersegment branch)

Displacement is an unsigned binary value which specifies the bit
displacement of an instruction relative to a segmert base.  The
container size of the displacement and BTYPE combined is a
program parameter. : -

COMPANY CONFIDENTIAL

N

NS
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BRANCH UNCONOITIONALLY

gp: 03
Formats

221212222222

.* BUN BADDR =

221222222222

function:
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[ XX 222X ]

* BUN =

ek ki k&

Obtain the next instruction from theﬂ[ocationfspecified by BADDR.
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opP: 23
format:

t*tk*t****t**t*t*

* BOFL Vs BADCR =*.

Ak bk hkthkk

Function:

If the over flow toggle equals V»
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ik kk &k kK

* BOFL =

Ak kR kk &k &k

a transfer to the address

(BADUR) given in the instruction occurs; otherwiser, control 1s
passed to the next sequential instruction.

The overflow toqglé is unchanged.

The length of V is one bit.
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SET OVERFLOW TOGGLE
| 222112 X

* SOFL «»

EZXYEX2 X

‘,Format:

AkRR Rk k

x SOFL V »

222223227

' Funcfion:

Set the-dverflbu tbjg{é to V.

The 1ength of '} 1s 1 blt.

NOTE: The overflow toggle is set to one if a “DIVIDE BY ZERD" is

encountered in the DIVIDE SPECIAL S=-operator or if a field
overflow is attempted in the MICR format S-operator.

K
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FERFORM ENTER

KA AR RA KK

* PERE *

Ak kb Ak k&

CUP: 06
fcrmat:

IR S EE R REERER D]

« PERF K» BADDR =

I R R E 2R R EEER T X

Function:
Create a stack entry with the following format:

DISPLACEMENT  SEGMENT NO. K
(24) ‘ 7y (12)

Insert a displacement valuer 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 stack. Insert
the value of K from the instruction into the stacke.

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

Gbtain the next instruction from the Llocation specified by BADDR.

N

N/
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- PERFORM EXIT

' Y22222 2]

% PXIT =

Rk kA

Format:

**t***t;*t o
* PXIT K *

REREARRARN

Function:

Compare the K contained in the- instruction to the K in the
current stack entry and if unequal» proceed to the next inline
S=instruction.  If equals, adjust the stack pointer to point to
the previous entry and obtain the next S=instruction from the
information contained in the removed stack entrye.
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ENTER

Format:

kRt Ak kk Ak ®

* NIR BADDR =

Ak bk hhhhhh ok®

Function:

"Same function as "PERF".

CUMPANY CONFIUENTIAL

31800181100 COBCOLZ74 S-LANGUAGE
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LA R B &4

* NTR =«

Tk hk kit

1S assumed equal to zerae.
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EXIT

gP: 19
Format: -

Akkkhik &

* XIT =

Akhhhhk &

Function:

Same function-ask”PXIf"

K

I=41
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B1800/81700 COBOL74 S=LANGUAGE
PeS. 2222 3069 (B)

LR 2 8 % & & S

e XIT »

LE 2 R 2 8 B

is assumed equal to zero.
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GG TO DEPENDING
' ***‘**'.*

* GUTD =

kk kkkhk k&

Formats:

ﬁ*tt***t**tﬁ**t**t***tﬁk**t****t*t****‘k .

* GCTU COP1ls, L» DBADDRO» ...» DBADDRL =

kb hhhbhhhhhhhhhh kb hhhihhhnh &K Kk &k k&

Functions

Comoare the 10-bit binary value L with the variable specified by
CCPle The variable is first converted to a binary values MODULOD
2 to the_Zch-power, ‘ ' .

If the binary value of the variable is less than zero or greater

than L» the next instruction 1is obtained from the location
specified by DBADDRO. 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 DBADDRs the
appropriate DBADDR to be used to obtain the next instruction.

DBACOR and BADDR have the same format with the exception that
DBADDR always contains the segment numbere  Although segment
number 1s unneccessary for those DBADDRs with BIYPE equal to
2ere6» in order toc index into the List of DBADDRs» all of the
DBACURs must be of equal length. The container size of DBADDR is

&e
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ALTERED GO TC PARAGRAPH

oP: 35
Format:

1222322222122

* GPAR DADDR =*

AR ARAK AL Ak k&

Function:

thaln the next 1nstructlon
address "ACON" :
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I X 222X

* GPAR =

AR RRERE K

from the location specified by the

Ihe;address constant "ACDN" has the saﬁe fofuat as a BADDR.

The argument DAODDR is ‘an unsigned binary value which specifies
the digit dlsplacement of the "ACON™ relative to the data segment

zero basea.

The container size of DADDR

is DISPB.
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"ALTER

Fbrmat:

RRARAXARER AN A A AR AR AR

* ALTR DADDR» ACON =

I EXSEZ XSRS R R SRR ERNEEE

Functions

Copy the address constant "ACON"

the argument CADDR.
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khkkkhkk k&

* ALTR =

Ak hkhhk & &

into the data area specified by

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

The argument DADDR is an unsigned binary value which specifies
the digit displacement of the TACON® relatlve to the aata segment

zero base.

The containér size of DADDR

is DISPB.
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CONDITIONAL BRANCH ﬂfERANDS AND INSTRUCTIONS

If the condition ™A (R) B" is true a transfer to the address

(BADDR) given in the“instruction occurs otherwiser control is
passed to the next sequential instructione. The relation (R) s
defined as follows: .

000 UNDEFINED

001 GTR
010 LSS

011 NEQ -
100  EGL
101 GEQ
110 LEQ

111 UNDEFINED

QOverlap of fields is permitted.s "A" is the first aperand denoted

in the instruction. If an instruction has only one operands then
the assumed field is the "A" field.
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COMPARE ALPHANUMERIC
**ﬁ*‘*.’**

* CMPA =

Ak Xk k& & &k
CP: 224-231
Formats

ARRKRARN R AR A RA AT ANRAN N ANRANCRAG S

* CMPA UPND1l,» OPNDZ2, R, BADODR

kb hhhhhhhhhhkhhkohhhohhhfhh bk

Function:
Ccmpare the two operand fields according to their binary values.

The comparison 1is performed left tc right with any shorter
operand assumed to be right=filled with blank <characters (0100
6000 if EBCDIC or 0010 0000 if ASCII).

The fields are ccnsidered eQUaf,uhen the equal size portions are
equal and the longer field (if one 1is longer) has trailing
blankse. ‘ : : 4

8-8IT data format is assumea for both fields with no checking to
~verify otherwise. Signed fields have their most significant &

bits (their sign) modified to the appropriate numeric zone (1111

for EBCDIC» 0011 for ASCII) before being compared.  This
medification 1is not permanent and is done so that sign doesn't
affect the result of an alphanumeric comparison.

CMPA is an optimized S~-op. Consequentlys, OPND1 and OPND2 may be
short COP.  The LOGICALSIZE of OPND2 is always greater than or
eocual to the LOGICALSIZE of UOPNDl. The format of the opcode is
"01110055=". , o

o

N

{ 3
./
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COMPARE NUMERIC

AR AE K

* CMPN »

ARk eR
OP: 192-223
Format:

KRR ARARRA A RREAAEERAAAAARRARRAL S

* CMPN OPND1, OPND2s R» BADDR +

22 2232222322223 223223222232

Function:

Compare the tkolopehand fields according to the atgebraic valuess
considering the two fields to be comprised‘of decimal integers.

Wwhen the field sizes are different, the Llonger is tested for
Lleading zeros (0000). There is no restriction as to data type.
In comparing an 8-BIT characters» only the rightmost 4 bits of the
character are considered; the other bits are ignorede.

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 values are undefinede.

CMPN is an optimized S-op. OPND1 and OPND2 can be short COPS.

The LOGICALSIZE of OPND1 is always less than the LOGICALSIZE of

OPND2. The format of the opcode is "01108855=".
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CCMPARE FOR ZEROS
*****;**

* CMPZ =

. kk k& hkk k&
0P: 232-235
Format:

ARk ARARARAAKA KRR AR A ki k

« CMPZ COP1s ks BADDR =

Ak kbhkhkkhkhk bk bhhhh%

Function:

Compare two operand‘fielGS‘aCCOrding to their _algebraic wvalues»
assuming the first field to be comprised of all zeros (0000).

There 1is no restriction as to data type. In comparing an 83-BIT
character only the ‘rightmost 4 bits of the <character are
considereds The other bits are ignorede : '

fwo fields of all zeros are'equal regardless of signe

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

Resuitsvgenerated by invalid digit valués are undefined.

CMPZ is an optimized S-bp. COP1 can be’a short COP. The format

of the opcode is "(011101085", ' , '

Opcode Data fype 8S

232 v 4=BIT unsigned 00
233 | 4=BIT signed 01
234  8-BIT unsigned 10

235 8=BIT signed 11

@)
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COMPARE FOR SPACES
[ EEE R 2R B3

* CMPS «

KN kk ik ki
gP: 37
fFormat: -

AR R AR AR N R AR R R AN E AR R

* CMPS COP1, Rs BADDR =

332222312222 22222222222

Function:

Compare two operand fields according to their binary values,
assuming the first fteld to be comprised of all spaces (0100
0000). v 4 . - o ' ‘
The comparisonvis performed’teft to righte.

Unsighed 8=BIT format is assumed with no checking tc verify
otherwise. : , :

This operator is not sensitive to collate table ~address and is
valid only for the native collative sequence.
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COMPARE FOR CLASS

’”t*tttﬁkt
* CMPC =

Ak hkh k&

o
-2
.

38

Format:

BEEZEEEEEEZRSZEEZEES SR SR ]

* CMPC COP1» C» BADDR +

R AR ARA AR R AR R A AR RA KRR

Function: . , » ' N

Compare the operand field and determine whether the field is:

C=00 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
EADDR given 1in the instruction occurss? otherwise» control is
passed to the next seaquential instruction.

In the alphabetic testr» each character is range-checked for 1100
0001 through 1100 1001, 1101 0001 through 1101 1001, 1110 0010
through 1110 1001 and for 0100 0000. Unsigned 8-8IT format is
assumed with no checking to verify ctherwise.

In the numeric test each character is range~checked for 1111 0000
through 1111 1001. Signed or unsigned 8=~BIT format is permitted.
The 4 hits in the sign position of a signed 8-BIT field are
ignorede. The sign position is the leftmost 4 bits of the most

significant charactere.
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COMPARE REPEAT
(2R 22 2 R B J

* CMPR =

Ak A k&

Format:

*t*t*******&****ttt****t*tt***

« CMPR OPND1l, COP1» R» BADDR #

ARARRR AR AR AR RRARRASNAARA IR ARk

Function:

Compare the two. opefand'fields according to their binary value.

If the CULLATE TABLE ADDRES) is nonzero" eacﬁ'charactaf in the

operands must be translated before comparisone. This s
accomplished by using each 8-8IT character from OPND1 and COP1»
multiplied by eighte ‘as an 1index into the transilation table

Located at the address given by the - COLLATE TABLE ADDRESS to
obtain the character to be compared.

Comparison proceeds7from teft to righte.
The field Lengths are cons:dered equal by repeatlng OPND1.
Both ftelds are assumed to have unsxgned B= BIT data type.

The size of DPNDl, must divide evenlyvtnto the size of COP1;
ctherwises the results of the compare may be erroneous.
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COMPARE COLLATE
L EE RS 8 1

* CPC «

khdk hhk k&
Ur: 04
Format: ‘ ‘ -

22222222 R LR ERE R R 2

% CPC OPND1s, COP1» Rs BADDR =

Ak kRt khk hhkkhhbkhhhhhkhkikhhh

Functions

If the COLLATYE TABLE ADDRESS is nonzeros this program is using a

non=-native collating seauence and the operands must be transiated

into this program's collating sequence before comparisone. This
is accomplished by wusing each 8-BIT character from OPND1 and
CCP1, multiplied by eights as an index. into the translation table
Loccated at the address given by the CDLLATE TABLE ADDRESS to
- obtain the character to be compared.

The comparison is performed Lleft to' right with any shorter
operand assumed to be right=filled with blank characters (the
blanks being translatea if this program 1is wusing a non-native
~ccliating sequence)e. ;

The fields are considered equal when the equal size portions are
equal andg the Lonqer field (if one 1is Llonger) has ‘trailing
blankse. . . ‘ :

8-BIT data format is aséumed for both fields with no checking to
.verify otherwise. Signed fields have their most significant 4

N}’Qitﬁp 1e€e>» their sign modified to 1111 before translation is

done (if necessary)e. fhis moagification is not permanent and is
‘done so that the sign will not affect the result of an
alphanumeric comparison.

-
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MISCELLANEOUS INSTRUCTIONS

COMMUNICATE
*ttt.*i*tv
* COMM =
kAt R A&k k&

0P: = 33

Format:

Tl

* COMM COP1 =

khkhkhhkrhthh

Function:

- Move the 1ength and dddress fields from the COPl entry to the

RS.COMMUNICATE .MS3G.PTR  field Located in this program's
RSeNUCLEUS» converting them enroute. The origin field is
unchanged. :

The length is converted from a digit or character length to a bit
itength. The address is stored as an absolute bit address.
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LGCAC COMMUNICATE REPLY

format:

ER S EZEEEREDR SR I

* LDCR DADDR =

Ah kR Ak Kk k&

Function:

3-54
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- PeSe 2222 3069 (B)

2T YRR A

* LDCR

KR hhkkk

fhe LDCR does the mapping of R5.RMSG. PZ and the Last logical 1[/0

status values as follows-

R5.R®5G.P2 Value

(Good Complete)

CAT END)

(1/0 Error)
(Incorplete I/0)
{Duplicate Record UK)
-10

VIS NN = O

LAST LOGICAL I/0 STATUS

Value Stored at DADDR

O WwWNkF O

Value Stored at DADDR

bit 0 (Exception Descfiptor Follows)

value of 0

value of 1 ,
(Boundary Violation)
(Duplicate Key)
(Sequence Error)

(Invalid Key)
(Reserved)
(Parity Error)
(Reserved) .
CAT END 7 EQOP)
10 (Short Block)
11  (Reserved) -
12 (Reserved)

O ONO U & NN e

(Variable Length Record Err)

2
examine following bits
1

IN = DN pd ot pd \) et \) e et

[}
*
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-
(:; 13 (Break On Ouput)
’ 14 (Reserved)
15 (Time Qut)
16 = 23 (Reserved)

3=55
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et gt [\
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WAIT CUMMUNICATE REPLY

GF: 56

I X223 2222222 X

* WICR OADDR =

I EA SRS EREREE SR

Function?:

3-56
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Ak hkk ki &t &

- % HTCR =

ki kk & & k &k

The WICR returns the value‘of R3«RM5G.P2 at DADDKe.

SN
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CONVERT

khk Ak k& ki

* CONV

Y TSI

gP: 40

-Format:

AhkRAkRAkRAR K ARRAE R ARG R

« CONV COP1 DADDR N *

I Z 222X XSS R R RER SRS R 2 K

Function:

Convert the operand denoted by COPl from a decimal value to an
unsigned 24=bit binary value, truncating or zero=-filling on the
teft if necessary. Place the result at the location specified by
CADOR. N represents the number of bits of converted value to

store at DADOR.

The operand must be either. unsigned 4=BIT or unsigned B8=BIT
unitse. : : : -

See 'MAKE PRESENT* for definition of DADDR.
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¥MAKE PRESENT

Fcrmati

khkbhhbhhhkh Rk hkh hk

* MAKP COPl, DADCR =

hRhkkhkhhhbkhhhhhkhkhhhhid

fFunction:

Load the data segment
retative address of

speci fied
the data

3=58

COMPANY CONFIDENTIAL

81800/B1700 CUOBOL74 S~LANGUAGE

Pe.S. 2222 3069 (B).

IS 222222

* MAKP =

kkhhikhkhh

by COP1 and place the base
area specified by COP1 into the

24~bit location specified by CADDR.

CADOCR 1s an unsigned

binary

value which specifies a digit

displacement from the data segment zero basee.

fhe container 5ize of DADDR is»DISPB.

7\“\/

N
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gP: 43

i

Format:

ARAhkkthhbkhttd ki

'« HMON OPND1 +

Ak Rk kb hhh kkskk

Function:

3-59
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[ 22 2222 ;

* HMON »

hkkk ki &k &

The low-order 8 bits of the field described byIOPth are used as

the 1input to the monitor
following product specificationss

M=Memory Processor
S=Memory Processor

micro=operator described in the

' ﬂl913~17b7
#2201 6760

The Llength of ttézfield described by.DPNDl must be greater than

or equal to 8 bits..
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FILE STATUS

’Format:

XA AR AR R AR R ARG ALS

x F5TA,

WRIT, COP =

Akhkhk ki hhi

P.S. 2222 3069 (B) é;;,

Ak K&k Aok &k

* FSTA =

hhkhkkkhk k&

Functions N/
flace in COP the translated value of the status of the Llast
IC.WRIT indicates whether the last IC was a READ OR WRITE.
The translation from COMMUNICATE REPLY (RE.RHMSG.P2) or the last
logical I/0 status values to file status codes 1is .according to
the following tables
COMMUNICATE REPLY values returned by MCP FILE STATUS CODES
0 (Good Complete) 00
1 (AT END /7 EQOP) 10 (READ)
' 34 (WRITE)
2 (1/0 Error) Examine I/0 status
3 (Incomplete I/0) 94 (READ)» 95 (WRITE)
4 (Duplncate Record 0K) 02
5« 99
LASYT LOGICAL I/0 STATUS FILE STATUS CODES
bit 0 (Exception Descrtptlon Folleows)
value of C 99
value of 1 ‘examine following bltS
1 (Boundary Violation) 24 ,
2 (Duplicate Key) 22 —
3 (Sequence Error) 21 {:2
4 (Variable Length Record Err) 92 . :
5 (Invalid Key) 23 ' S
6 (Reserved) -
-7 (Parity Error) 30
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8 (Reserved) o -

9 (AT END ¢/ EOP) : ‘ not requested

10 (Short Block) : 91

11 (Reserved) ' ' --

12 (Reserved) . _ - -

13 (Break On Qutput) - 97

14 (Reserved) ' -

15 (Time Qut) : o ‘ ... 96

16 =23 (Reserved) o o --

For any COMMUNICATE REPLY or last Logical I/0 status value that
does not have a File Status code» the condition will be masked
out wWith the result mask specified by the communicate. Note that
an EOP will result in a "34™ instead of the expected (and
carrect) "00". o
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'GINARY SEARCH ASCENDING LOW

Khhkhk Kk ki

* BSAL «.

- hkhkkkhk k&

Format:

ARAERAAKARE AR AT AR AR AR AR ARG AR ARKENL

*+ B5AL COP1» OPND» KEYL.OFFSET, COP2 =

AXAR KRR RR AR RAAKRRRARAR XA A AR C A A A A ST AR Ak

Function:

Use a binary search to find the lowest index value of a key'in a
tabte that matches a search argumente. If no match occurs then
the 1index wWwill describe the value of the next highest key in the
tables

CCP1 is the index desériptor. ~ GPND is the search argument
descriptor. KEY.CFFSET is a 20 bit binary value that denotes the
beginning of a key relative to the beginning of a table element.
CCP2 is the table descriptore. At the beginning of this op», COP1
describes the largest zero=-relative index value of the table for
this searchea The tabie is supposed to be an ascending ordered
table such that table [1l.key <= table [i + ll.keyo. ~

The algorithm tor this binary search is characterized as follows:

VAR i» highs Low ¢ integer;
searcn_argument : character (key_Llength);’
table : array (0..COP1_valuel of table_elements;

begin lows:= 07 highs= COP1_values 13= low;
repeat {low <= i <"h|gh} '
if search_argument >= table [il.key then low:= i

else high:= i;
it= (high ¢+ low) div 2;
~until (i = low)d;

CO0P1_values= highs {search_argument <= table (high)}
~end '

o

PR

N



C
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EINARY‘SEARCH»ASCENDING HIGH

KA AR RE R
* BSAH =«

Ak hkbk kk k&

Format:

AARRAKR AR AR AR AR R AR AR AR AR R AR ARk AR A kN

*+ BSAH COPls, CPNDs» KEY.OFFSET, COPZ *

-*ttt***t**tttt***i*tf***tt*t*****ti**f

Functions

Use a blnary search to flnd the htghest index value of a key in a
table that matches a search argument. If no match occurs then
the index value will descr1be the next lowest key in the tablee.

cgrP1 is the !noex descriptor. CPND is the search argument
descriptor. KEY.OFFSET is a 20 bit binary value that denotes the
beginning of a key relative to the beginning of a table element.
COP2 is the table descriptor. At the beginning of this ops, COP1
describes the larcest zero-relative index value of the table for
this search. . The table is supposed to be an ascending ordered
table such that table {ilekey <= tabde [1 + 1l.key.

The algorithm for th:s binary search is character1zed as followss

VAR i» highs low : integer
- search_argument : character (key tength);
table : array [0..COPl.valuel of table_element;

begin towi= 07 high:= COPl_values is= highs’
Co repeat  {low <= i <= high}
~if search argument >= table lll.key then low i
else high:s= i;
i3= Chigh ¢ low + 1) div 25
until Ci=high)? ;
COP1_value:= Lows {search_argument >= tabie (Low)}
~end K , :
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BINARY SEARCH DESCENDING LOW

AR RERK A&

* BSDL =«

Ak kX kk kX &

Format:

t*t@k*t*ttit*it*htt****t**‘**k** ok ok &t

= BSOL COPl», OPAND» KEY.OFFSETs COP2

I 2222223222 2222 22222222 X2 2 XXX S

Functions

Use a bihary search to find the Lowest index value cf a key in a
table that matches a search argument. If no match occurs then
the index value will describe the next lowest key in the table.

CCPl is the index descriptione OPND is the search argument
descriptor. KEYL.CFFSET is a 20 bit binary value that denotes the
beginning of a key relative to the beginning of a table element.
COP2 is the table descriptor. At the beginning of this op COP1
gescribes the largest zero-relative index value of the table for
this searche  The table is supposed to be a descending ordered
table such that table [il.key => table [i + 1l.key.

~The algorithm for this binary search is characterized as follows:

VAR ‘ i’fhigh?~lou': integer;
search_argument : character (key length):
_table : array [0..C0P1_valuel of table_elemets’

begin lows= 05 high:= COP1_value’; i:= low;
repeat {tow <= i <= high}
if search_argument < table (il. key then low:=
else h!gh-- is :
i:= Chigh + low) div 27

-o
e

end

e '\\’
Y

Sy

until (i = low); (:B
COP1_values:= high; {search_argqument >= table C(highl.key} @
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BINARY SEARCH DESCENDING HIGH

it‘*t**tt
* B5DH =

Ak hhk ki &
oP: 31
Format:

AR AR N R R R RNA AR RARN AR AR RN AR AR AR AR R

~* BSDH COP1l, OPND» KEY.OFFSET» COP2 =

*t******’tt*t**t****t***tf*tt**** kkkhkhkh

Function:

Use a binary search to find the highest index vatue of a key in a
table that matches a search argument. If no match occurs then
the index value unll descrlbe the next highest key in the table.

COP1 s the index descrnptor. . OPND"us the search arqument
descriptor. KEY.OFFSET is a 20 bit binary value that denotes the’
beginning of a key relative to the beginning of a table element.
COP2 is the table descriptor. At the beginning of this ops COP1
describes the largest zero-relative index value of the table for
this search. ‘The table is supposed to be a descending ordered
table such that table [il.key => table [i ¢ 1ll.key.

‘The algorithm for thi$ binary éearch is characterized as follows?

VAR B high"lou : wntegero
: search_argqument : array [i..key_Llength] of char;
table : array [0..COP1_valuel of table_elenents.

begin Lows:= 07 highs= COP1_value? i:= high’}
' repeat {low <= i <= high} C :
tf'search _argument < tabie Lilekey then Low: i}
‘else high : i; '
it= Chigh + low + 1) dtv 27
untitl (i = htgh):l

cor1_ value Lows {search argument => table (lowl.key)

end
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'CHARACTER STRING S-0PS.

DESCRIPTUR SETUP
At kb hkk k%
* DSEF «
ki &k &

gP: 50

Format:

KA AT A AR A AR B AR NARA R

= DSET DADODR», COF =

bk AR RA Ak kRAKhd &
function:

Build a descriptor of COP at the location specified by DA?DR.
. The format of a descriptor (DESC) is that of a COP entry after
the QOCCURS DEPENCING value has been applied and after subscripts
cr indexes have been evaluated to derive an ultimate

displacement.

The current B1800 format for a descriptor is as follows:

C DESC (64)
DATA= MULTIFLE=  SIGNEC SHARED= LITERAL-
TYPE  ENTRY~ DATA- FLAG
FLAG o FLAG

) Q1) (1) (1) (-
LENGTH- SEGNO- DISPLACEMENT FILLER
IN= OR=IPCD=  IN DIGITS ,
DIGITS INDEX =
(14) €10) (20) (12)

The MULI[PLE ENTRY.FLAG and LITERAL FLAG are equal to zero in the
above format.

&

NS
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INSPECT SETUP
' 2 R 2 E XN R

* ISET =

Y1222 %
gP: 51

Format:
****t*****tt****#*ktﬁ#tﬁt*****ttﬁ*t**t*tt**t*ttf*t*tt**

*+ ISET V1, V2, FLAC» DADDR1» COP1, COP2» DADDR2» OPND +

*t***i****it**t*i***?*f****ﬁ**ﬁ**itﬁ*ti*ii**f*fi**t**it‘
Functvon~

Eu:ld an INSPECT TABLE entry at DADDRI.

V1 specufles uhether thls is the last entry (Vl 1) or note. ve

indicates whether BEFORE, V2=1» or AFTERs, V2=2, or boths, V2=3,
were speci fied. FLﬂc indicates the mode of INSPECTION. :

FLAC = 0 1ndtcates FIRST
FLAC = 1 indicates LEADING
FLAC = 2 indicates ALL

FLAC = 3 indicates CHARACTERS

DADDR1 indicates the location for th!s INSPECT TABLE entry. COP1

‘indicates the number of characters to be tallted or replaced when

FLAC is not equal to 3.

CUPZ is the count fletd fch tatlying or the fep;acewent "stringe.
DADDR2 1is the location of the source filed description if
BEFGRE/AFTER is specified; S e

OPND is the dellmtter if BEFORE/AFIER isfspecified.
Set INELIGIBLE.FLAG= 0. |

If VZ-O; set AF!ER FLAG -0 and examine the source field for the
delimiter specified by ~OPNDl. If,'a' match is foundr set
ELIGIBLE.POSITION to the character position of the beginning of
the first occurrence of the delimiter. If a match is not found,
set ELIGIBLE.POSITION=0 and AFTER.FLAG=1. Thiss, in effects makes

“the entry eligible for all characters of the source field.

If v2=1, set AFIER FLAG 1 and examine the source field for the
delimiter specified by OPND1i.  If a match is found» set
ELIGIBLE.POSITION to the character position to the right of the



COMPANY CONFIDENTIAL
B1B00/B1700 COUBOL74 3~LANGUAGE

BUKROUGHS CCRPURATLION
COMPUTER SYSTEMS GRNUP

SANTA BAKBARA PLANT o " PeSe 2222 3069‘(3)"'

first occurrence of the delimiter. If a match is not found» set
INELIGIBLE.FLAG=1. :

If v2=3, set ELIGIBLEvPOSITIDN 0 and AFTER.FLAG=1. This» in

. effect» makes the entry etxglbie for all characters of the source
field.

The descrlptlon of the INSPECT TABLE is as followed:

INSPECI.PDINIER is the first 24 bits of the Inspect lable which
is used to save & ,pounter into the source string 1in case
inspection is interruptede. This field is followed by a variable
number of entries Wwith the folloulng format:

INSPECT TABLE.ENTRY (148)

---------- a---q--——---——--—-—--c-b«-4------—-—--—-—-—--------------—---—

LAST- INELIGIBLE= AFTER- ELIGIBLE= FLAC DESC1 DESC2 FILLER

ENTRY=  FLAG - FLAG  POSITION
FLAG | | o | :
i) 1) (D (13) (2)  (64)  (64)  (2)

--‘.---—---‘.------,-.--—-{----.----’. -—-—-‘-----.}-----f—-n---.’ ------.".-----

string

FLAC=3)

- 0=FIRST

¢ 1=LEADING
2=ALL

3= CHARACTERS

H
1 {
{ {
{ |
1 {
i 1
i 1
1 {
{ 1
{ |
{ 1
l |
{ 1
1 |
1 |
| {
! |
| {
i 1
{ | eligible for comparison in
| | cenjunction with the AFTERLFLAG
i { ‘ ,
| == 0=BEFORE
1 1=AFTER
|
-= 0=ELIGIBLE

1=INELIGIBLE

] e s e e e e e G e e s G0 o e e S Ge e e e e e e A e R e -

- O=more entries
1=last entry

~replacement

- characters to be
tallied or replaced
{(not meaningful

--position at uhuch DESC1 becomes

1 - unuseaq

|

1

i

| count field or
P

1

{

if

®
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INSPECT

kb khk kbt k&

* INSP =

Ak k& k&

Formats:

t*it**t*tt_*t'*iittt**tttt**

* INSP V» CACOR1l» DADDR2 =

t*tt**‘*‘t****f***t*****{ttt_*

Function:

Inspect the source field specified at DADDR2» tallyings if V=0,
or replacings 1f V=1, a variable number of 8-8BIT character(s).
The location of the character(s) to be tallied or replaced and
the Location of count field or replacement string is specified in
the Inspect Table specified by DADDRI1.

Eligibility of an entry is established as follows:

1. If INELIGIBLE.FLAG=1, this entry is ineligible.

2 If AFTER.FLAG=0 and the current character position is not

tess than ELIGIBLE.POSITION., this entry is no {onger
eligible and it is made ineligible otherwise the entry is
eligible. ~

3. If AFTER.FLAG=1  and the current character position is lésg
than ELIGIBLE.POSITION» this entry is ineligible’ otherwise
the entry is eligible. _ a

4a when looking for a match and the number of characters left
in the source is. less than the size of the data itenm
specified by DESCls, this entry is made ineligible.

Note: An entry is made ineligible by setting INELIGIBLE.FLAG=1.

The comparison operation to determine the occurrences of the
operands to be tallied or replaced occurs as follows:
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1.

2.

The entries in the INSPECT.TABLE are considered in the order
in which they are specitied. '

If the entry 1s eligibler, DESC1 is compared against an equal
number of contiguous characterss starting with the leftmost

‘character of the source field.

If no match occurs or if the entry-is ineligibles, the

~comparison s repeated for each successive entry» if any»

until either a match is found or there is no next successive
entry. When there is no successive entry, the <character
position immediately to the right of the leftmost character
position considered in the Llast comparison cycle s
considered as the leftmost <character positions and the

comparison cycle begins with the first table entry.

Whenever a match occurss tallying or replacing takes place.
The <character position immediately to the right of the
rightmost character position that participated in the match
is now considered to be the leftmost character position of
the source tield and the comparison cycle starts again with
the first tabie entry. '

The comparison operation continues wuntil there are no
eligible entries in the table or until the rightmost
character position of the source filed has participated in a

match or has been considered as the leftmost character

position. When this occurss the inspection is terminated.

NOTE:

It is intendec that this process be interruptable at the
beginning of the cycles INSPECT.POINTER is the first 24
bits of the Inspect lable used to save and restore the
pointer into the source field in case interrupt occurse
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A detailed descfiption of the inﬁpectfon cycle is a#lfollous:
1. Set current position P=INSPECT.POINTER. |
2. Point to the first éhtry'iﬁ the Inspect Table.
3. If the entry is ineligibles go to step 5.
ha Do the.follouing according to the content§ of FLAC:
a. If FIRST is specifieds look for a.natch. |
If 2 match is not found go to step S. H

" If a match is found» make the entry ineligibler tally
or replace and go to step 7.

be If LEADING is specified» make the entry ineligibte.

If (AFTER.FLAG=0 AND P NOT=1) OR (AFTER.FLAG=1 AND P
 NOT=ELIGIBLE.POSITICN)» go to step 5.

Lopk for a matche.
If a match is not founds» go to step 5.

If a hatch is found» tally or replace cont‘guous
occurrences of DESCI and go to step 7o

Coe If ALL is specifiedr look for a match.
If a match is not found» go to step S.
If a match is found’ tally or replace and go to step 7o

de If CHARACTERS is sbec1f1edr tally or replace and go to
step b

2

" 5. Get the next table entrye. If there is a next entry go to

step
If INELIGIBLELFLAG=1 for atl the table entriesiA terminate
the processe

6o Increment P by 1.

7« If P is greater than the size of the source stringe
tern‘nate the process: otherwise go to step 2.
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STRING
kk Ak k%
* STRI «
kkkk ki k&

gp: 53

formats:

V*t***'t*t*'k AKX RAAKARARAANEAANAN AR AN AR KA KON

“*>STRI Z» CPNL1, CADDK1» COP1, OPND2» BADDR =

*iﬁ*k'ﬁ**k*tk****tt*'tt***k**tit*tititt*ﬁt*tﬁkt

AN
Function: N
Mcve a variable number of 8-bit characters from the source field
denoted. by COPND1 to ‘the destination field specified at DADDR1
using the value specified in COP1 as a character offset into the
destination field. [/ indicates how OPND2 is to be used: '
0=0PND2 is the # of characters to move
1=0PNDZ 1s the delimiting character(s)
2=0PND2 is omitted = the # of characters
to move is the size of (OPNDI1
BADDR specifies the next statement if overflow cccurse.
An 'overflou condition is caused if at anytime during execution
the value in the pointer field is Less than one or greater than
the size of the destination string.
If an overflow condition exists» the operation is terminated and
~the next instruction address is obtained from BADDR.
The transfer of data is governed by the following rules:
1. Characters are moved from the source field to the
.destination field 1in accordance wWwith the rules for Move .
Alphanumeric (MVA) except that no space fill will be {::
provided. The contents of COPl are incremented by one for

each character transferrede.

2. If V=0» characters are transferred until the end of the
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source field is reBcheds or until the number of characters .
specified by GPND2 are transferrede.

If V=1» 'characters are transferred until the end of the
source field s reached» or until the delimiting
character(s) specified by O0OPND2 are. encounterede. The
delimiting character(s) specified are not transferred.
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DELIMITER SETUP

k& khk ki

« DLIM =

Ak RAk k& k&

Format:

I Z X EEXEZEEESEEIEEEEEEEEEEENE N

« OCLIM Vis V2, DACDR1, COP1 =

(L EEEASEEEEREEE RS REREEEERERERS;

Function:

Build a delimiter table "entry at the Llocation specified by
CADDR1. Vi=1 specified that this 1is the last entry. v2=1
indicates that ALL was specifieds COP1 is the delimitere.

The table used by the Unstring S=operator contains ‘a variabte
number of entries with the following format:

DELIMITERLTABLESENTRY (58)
LAST=ENTRY=FLAG ALL-FLAG DESC1 FILLER
(1) (1) - (b4) (2)
| | {
| == unused
|
-= delimiter descriptor

-~ O=more entries
1=last entry

1 e mn o e oo -

- 0O=single occurrence of delimiter
1=all occurrences of delimiter treated as one

(S
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when Z=1» DADDR3 specifies the Location of the Delimiter Tabte
and the follow1ng comparison cycle cccurs: '

1. The entrIes ln' the Delimiter Table are considered ih the
order in which they are specufled.

2. The delimiter is compared against an equal number of
characters of the source field» starting with the leftmost
charactere. i ’

3. If no match cccurss  the comparison 1is repeated for each
successive entrys, if anys, until either a match is found or
there is no next successive entrye. When there is no
successive entry» the character position immediately to the
right of the leftmost character position considered 1in the
last comparison ~cycle 1is considered as the leftmost
character positions and the comparison cycle begins with the
first table entry.

4 Whenever a match occurss examination stops and the
compar:son cycle is discontinued.

Se The comparison operation continues unttl there are no more
entries in the table or until the rightmost character
position of the source field has participated in a match or
has been considered as the Lleftmost character posvtlon.
When this occursr, examination is terminatede.
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UNSTRING
232322

* UNST +

Ak Ak kR
gP: 5%
Format:

RAKREERR AR KRR AR AR AR AR A AR R AR AR AR R A AR R A Ak A i &

* UNST F» M» Z2» C» Jr BADDR» DADDR1s» COP1l»
* DADDRZ2», CPND1» CADDR3» COP2» COP3» DADDR4 =

AEREAA R R R R R R KRR AR AR AR A AR R A A AR AR R AR AR R ARARR

Function:

Yove a variable number of 8=bit characters from the source . field
specified at DACCR1 to the destination field denoted by COP1

using the value specified at'DADDRZ as a character offset into‘

the source field.
Any of the following situations causes an overflow condition:

1. F=2 or F=3 and the value in the pointer field is less than
one or greater than the size of the source string.

2e 2=0 and the value in OPND1 is less than one or greater than
: the size of the source stringe.

3, Upon completion of the operations F=1 or F=3 and either of
. the following occurss:

ae The source field contains characters that have not been
examinede. '

be 2=0 and the bnumber of characters'transferred‘is less
than the number of characters specified by OPNDI1.

I1f an overflow congition existss the operation is terminated and
the next instruction address is obtained from BADDR.
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( ; The transfer of data is governed by the'follouing rules:

1. The string of source characters is examined beginning with
the relative character position in the pointer field.

2. The number of characters examined is determined as follows:

ae If Z=1» the examination proceeds left to right until

: either a delimiter in the Delimiter Tabie specified by

DADDR3 is encountered or until the end of the string is
encountered. '

If the end of the string is encountered before the
delimiting condition is met» examination terminates
with the last character to be examined.

If two contiguous delimiters are encountereds the
number of characters examined 15 zeroe.

b. If 2=2, the number of characters is the size specified
by COP1.

3. The characterss thus examined» are moved to the destination
field as follows:

(T% S a. If C=0» the characters are moved in accordance with the
e rules of the Move Numeric (MVN) S-operator. :

If the number of characters to be moved is zeror the
destination field is zero-filled.

be If C=1» the characters are moved in accordance with the
rules of the Move Alphanumeric (MYA) S=-operatore.-

If J=1» the characters are moved right-justified.

If the number of characters to be moved is zeror the
destination field is space-filled.

he If the delimiter receiving field is presentr, the delimiting
character(s) are moved to it in accordance with the rules of
the Move Alphanumeric (MVA) S-operator. If the delimiting
condition is the end of the strings then it is space~filled.

Se If the count field is presents the number of characters
examined is moved to it in accordance with the rules of the
Move Numeric (HVN),S-operatqr.

6a If the tallying fietd is presents one is added to its
contents in accordance with the rules of the Increment By
One {INC1) S-operatpr. '
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7« ' If 72=0, 2=2 or ‘the dellmittng condition is the end of the
strings the pointer field is set to point to the character
to the raght of the last character transferred tn step 3.

If Z=1» the potnter fleld is set as follows:

A If the ALL.FLAG=0 for the matched delimiters, it ponnts
to the character to the right of the delimiter.

be If the ALL.FLAG=1 for the matched delimiter, the string
is examined for contiquous occurrences of the delimiter
and it points to the r:qht of the Last such occurrence.

T

S
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INTERPROGRAM COMMUNICATION

IPC DICTIONARY

Ak WA AR

* IPCD =

k&

Format:

I 2T ET XSRS RZEEEZ RS RS

« IPCD ¥ COP BADDR =

2SR ERES RS SRR RS 8RR

Function:

The execution of this 'S=op results in the construction and
insertion of an B80-bit System Descriptor for the COP in the
IPC.DICTIONARY at the displacement address specified by V. The
base address of the IPC.DICTIONARY is adjacent to the program's
RSN and can be found in RS.IPC.DICTIONARY«SPACE as an absolute

address«  The BADDR contains the address of the first IPCD S-op
which references an operand that {ies in an overlayabile data
segmente. This address 1is required by the interpreter when

‘checkerboarding has occurred and a necessary data segment does

not fit 1into dynamic memory utthout overlay1ng another requzred
data segnent. ‘
. )

Ihe Inter-Program Communication (IPC) Module provides a facility
to transfer control from one program to another and the ability
for both programs to have access to the same data items.
Language 1is not a barrier in IPC. The names of the programs to
which contrcl is to be passed may or may not be known at compile
timea Additionallys @ this module provides the ability ¢to
determine the availability of memory for the program to which
tontrol is being passede. ‘ _

The definition of a 'run unit' is critical to the implementation
of the CALL/CANCEL mechanisa described in the ANSI Standarde. The
beginning=of-job- (BOJ) of any program via an EXecute does not
establish a run unite A run unit is established only when an
EXecuted program initiates another program (BOJ) via the CALL

‘communicate. That CALLed program is now a member of the run unit

assaociated with the program that was originally EXecuted.
Likewises» any program CAlLLed by a program within the run unit
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hecomes part of that run unit and remains in that run unit until
terminated or CANCELLled. A job cannot be a member of more than

. one run  unite. The following figure represents seven programs

CA=G) which have been catlled within a run unit.

A (A was EXecuted)
N -
-} €«==== Current Path
8 o ’
. \
Previous ====> . '\
Path D C
: L 2 L ] '
"’ @ '
F -G £

The connecting links are generated by and represent the {ast used
Faths and the Llink exists  until a return (EXIT PROGRAM) is
accomplisheds 0Once a CALLed program has been exited (D» F» G)»
it remains suspended in its current state. The only path that s
of interest is the path last traversed. ‘

The current path is important in order to check the validity of a

CALL ‘or CANCEL statement; a oprogram may not call or cancel
itself or any of its predecessorse. The other Llinks are
unimportants as ‘any program in the run unit can call or delete

-other existing ‘prograns (with the previously mentioned
exceptions) or can call new programse :

I1f,» for example» brogram g cancels program 'D's then the run
unit consists of all of the fodlowing programs and appears as:

Unattached
Programs
Fs G
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A call to any of these progranms results in a transtfer of cdntrol

to the existing state» whereas a call to any other program
(including 'D') causes an initial state copy to be invoked before
control is transferred. The termination (via STOP RUN or ABORT)
of any program in a run unit results in the removal of all
programs in that run unit from memory. . '

_ } S LN
The calling program may specify one or more data items to which
the called program has accesse. The shared data may be any 01 or
77 tevel item (1nclud1nq items whose addresses have been received
through a CALL) described in the caliing program. The data items
may be named and defined differently in each ©progranm.
Additionallys storage for the shared data is never allocated in
the <callied program; the address is always passed to the called
programe - )

The IPC.DICTIONARY i5 a list of SYSTEMJDESCRIPTORS built by the
program to describe the parameters to be passed with a CALL.
This dictionary is within the space defined by RS.IPC.DICT in the
RS<NUCLEUS of the CALLtng programe The length of this dictionary

" is passed in the CALL communicate. The MMCP verifies that the

number and Llength - of parameters  passed match the
IPC-PARAMETER. LIST of the CAlLLed program..

The IPC. PARAHETER LIST is a series of Zh-bat fields that contain
the length in bits of the parameters required for a given
programe The original copy is generated by the compiler and
resides at the end of the code file. The MCP can Locate this

‘list through a 24=bit field in the Program Parameter Block (the

PROG.IPC.PTR contains the relative disk address in the code file.
of the IPC.PARAMETER.LIST). The number of entries in the List is
obtained from a 16-bit field in the PPB (PROG.IPC.SIZE). After
the program has been successfully caliedr the IPC.PARAMETER.LIST
is appended to the RS.NUCLEUS (and the first element contains the
number of entries) in order to faculttate future <calls on this
programe : S

After the MCP had verified that the number and dength of
parameters are corrects it updates this field to allow access to
the shared datae. . The interpreter uses this field just as it
would use the address of a Data Dictionaryr that is» to obtain
the absolute address of the IPCe DICTIBNARY. : :
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Calling program with f . ' Called program

Shared and Segmented Data

BR 8R
1 | | 1 |
1 STATIC MEMORY I .
| | | -
STATIC

1
| I
1 i
l=======z==z=z=======| 1 1
! : o | MEMORY |
| DYNAMIC 1 1 |
I MEMORY I ! |
B : { 1 i
LRi=====cccoccmmacann LRI==smceccccomncnaany !
1==<IRS.IPC.DICT.SPACE |  |========¢JRS.IPC.DICT I
| |==seecececccceeeaaa] | 1==<IRS<IPC.PARM.LIST |
{ I DATA DICTIONARY I | gese=esscccccccccan
1 |mmmesmecemecccncaoo I==>1 IPC.PARAM.LIST I
== 1<=== ] .o i
I IPC DICTIONARY 1 . mesmeessccdenccanas

B L L L L L T Ty

Accessing shared data should be almost identical to accessing
segmented datae. One difference is that the reading and writing
takes place outside the program's base=to-limit area and
thereforer tne base=limit check must be inhibited. This implies
that any COP for a parameter must have a flag (SHARED.DATA.FLAG)
which suppresses the base=-timit test and indicates that there is
a following 10-tit field C(IPCD.INDEX) which supplies an index
into the IPC.DICTICNARY. With the absolute address obtained from
the IPC.OICTIONARY» the interpreter can proceed as if it had an
ébsolute address for a normal data item.

“The execution of this S=op results in 'the- constructioh and
‘insertion of an B80-bit System ODescriptor for the COP in the
"IPC«DICTIONARY at the displacement address specified by V. The

base address of the IPC.DICTIONARY is adjacent to the program's
RSN and can be found in KS.IPC.DICTIONARY.SPACE as an absolute
addresse The BADDR contains the address of the first IPCD S-op

"which references an operand that Llies in an overlayable data

segment. -This address is required by the interpreter when
checkerboarding has occurred and a necessary data segment  does

noet -~ fit 1into dynamic memory without overlaying another requireag

data segment.

A Vrvy

o 7
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ACD 3-8
ADCD THREE ADDRESS 3-8
ADD TWO ADDRESS 3=-10

ALTER  3-44
ALTERED GO TO PARAGRAPH 3=43
ALTR  3=44 o
ARITHMETIC  3-1
ARITHMETIC OPERANCS AND INSTRUCTIONS 3-8
BINARY SEARCH ASCENDING HIGH  3-63
BINARY SEARCH ASCENDING LOW  3-62
BINARY SEARCH DESCENDING HIGH  3-65
BINARY SEARCH DESCENDING LOW ~ 3-64
BOFL  3-36
BRANCH ON OVERFLOW  3-36
BRANCH UNCONDITIONALLY ~ 3-35
BRANCHING  3-2
BRANCHING OPERANDS AND INSTRUCTIONS  3=34
BSAH  3-63 '
BESAL  3-62
BSDH  3-65
BSDL  3-64
BUN  3-35
CAT = 3=24
CHARACTER STRING HANDLING  3-3
CHARACTER STRING S-0PS. = 3-66
CMPA  3-46 |
CMPC  3-50
CMPN  3=47
CMPR  3=51
CMPS  3-49
CMPZ  3-48
COBOL PROGRAM LAYQUT (FIGURE 1-1)  1-2
COBOL74 INLINE DESCRIPTORS  2-1
COMM  3-53
GOMMUNICATE  3-53 :
COMPARE ALPHANUMERIC  3-46
COMPARE COLLATE  3-52
COMPARE FOR CLASS  3-50
COMPARE FOR SPACES  3=49

" CCMPARE FOR ZEROS ~ 3-48
CCMPARE NUMERIC  3-47
COMPARE REPEAT  3-51
COMPLEMENT CHECK PROTECT  3-33
CONCATENATE  3-24

CONDITIONAL BRANCH OPERANDS AND INSTRUCTIUNS

I[X=1

COMPANY CONFIDENTIAL

81800/B1700 COBOL7 &4 S-LANGUAGE

P.Se 2222 3069 (B)

3=45



2 R

EURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANIT

N

CONDITIONAL BRANCHING 3=
CONTAINER SIZE  1-3
CONV  3-57 :
CCNVERT ~ 3-57

CCP AND OPND - 1-5

CPA  3=4
CPC 3-52
CPN 3=5
CPZ 3-S5

DATA LENGTH 2=2

DATA MOVEMENT  3-1

DATA MOVEMENT OPERANDS AND INSTRUCTIONS
DEC  3-11 '

DECREMENT BY ONE 3-16

DEC1 3-16 '

DELIMITER SETUP 3=74

CEPENDING ATIRIBUTES  2-3
CEPENDING=FLAG 2=3 .

CESCRIPTOR SETUP  3-66

DISPLACEMENT  2-8

DIV 3=13
CIVIDE  3=13

DIVIDE SPECIAL  3=14
DIVS ~ 3=14

DLIM  3-74

CSET  3-66

ECIT 3-26

ECIT INSTRUCTIGNS AND EDIT MICRC-OPERATORS

ECIT MICRO-OPERATORS 3-28
ECIT WITH EXPLICIT MASK 3=27
E0TE 3=-27

END FLOAT MCODE 3=32

END NON-ZERO 3=-33

END GF MASK 3=33

ENTER 3=40

EXIT 3=41

FILE STATUS  3-60
FILL SUPPRESS 3-31

FIST  3=60
GG TO DEPENDING  3=42
GOTD  3=42
GPAR . 3-43

HARDWARE MONITOR  3=59

HMON  3=59

IMPLEMENTATION STRATEGY  2-2
INC 3-5, 3-10 -
INCREMENT BY ONE  3-15

- INCL  3-5, 3=15
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INDEXING  2~4
INSERT FLOAT  3-32

INSERT ON MINUS  3-31

INSERT SUPPRESS  3-32
INSERT UNCONDITIONALLY
INSP  3-69
INSPECT  3-69

- INSPECT SETUP  3-67

INSTRUCTION SET 3-1

INTERPROGRAM COMMUNICAIIGN

INTRODUCTION 1-1
IPC DICTIONARY 3=79

"IPCD  3=79
ISET  3=67
LDCR  3=54

LITERAL-FLAG 2=2
LOAD COMMUNICATE REPLY

MAKE PRESENT 3-58
MAKP  3-58
MISCELLANEOUS 3=3

MISCELLANEQUS INSTRUCTIGNS
MODIFIED INLINE CCP ENTRY FDRMAT
MOVE ALPHANUNMERIC 3-18.

MOVE CHARACTER  3=30
MOVE DIGIT  3=30
MOVE NUMERIC  3-21
FOVE SPACES  3-2
MOVE SUPPRESS  3-30
MOVE ZERD5S  3-23
NULT  3=12
MULTIPLE=ENTRY=FLAG
MULTIPLY  3-12

MVA  3-5, 3-18

NVN  3-5, 3-21

MVS ~ 3-20 .
¥VZ ° 3-5, 3-23
NTR 3=40

OPTINIZED OP CODES  3-4
PERF 3-38 |

PERFORM ENTER  3-38
PERFORM EXIT  3=39

PROGRAM PARAMETERS  1-3

PXIT  3=39

S=INSTRUCTION FORMAT

S=LANGUAGE PROGRANS

- S=UPERATORS 1=4

SEGMENT NUMBER  2-6

"SET OVERFLOW TOGGLE

IX=3
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. SHARED-DATA=FLAG = 2=2 |
SKIP REVERSE DESTINATION  3-31
SCFL  3-37 | o

SPECIAL KEGISTERS (FIGURE 1=2)

START ZERO SUPPRESS  3-33
STRI  3=72

STRING 3=72

SUB  3=9 |

SUBSCRIPT=FLAG = 2-3
SUBSCRIPTING  2=4 e
SUSTRACT THREE ADCRESS  3=9

SUBTRACT THWO ADDRESS  3-11

UNST  3=76
UNSTRING  3=76

WAIT COMMUNICATE REPLY 31=56
WICR 3-56 ' ' :

XIT  3=41

IX=4
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