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1/10/8"0 F;\ ~ Original Issue - MARK 9.0 Release 

4/14/81 q; ~ Changes for MARK 10. 0 Release •· 

jv 3-3 ppd.ated "MISCELLANEOUS" list. 

3-54 Added "5-10" RS.RMSG.P2 Values. 

3-56 .Added "WAIT COMMUNICATE REPLY" instruction. 

3-60 · Updated "FILE STATUS CODES" for "FILE STATUS" ins true tion •. · 
·Added "5-10" Communicate Reply Values. 

3-62 Added "BINARY SEARCH ASCENDING LCl>W" instruction. 

3-63 Added "BINARY SEARCH ASCENDING HIGH" instruction~ 

.. 3•64 Added "BINARY SEARCH DESCENDING LOW" ins true t ion .• 

3-65 Added "BINARY SEA~CH DESCENDING HIGH" instruction. 
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P • s • 2_2 2 2 3 o 6 9 < a > 

' ' ' 

-------~----------------------------I ACR I NAME I PIC I 

·-----.~~~-------------·-----------· I 0 I SWl ' 9 CHP I 
I • I • I . .• I . . • 
I 1 I SW8 I 9 CMP I ., 
J .,, 9 I OH-STATUS I 9 ·c 2> I 

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

figute 1.2 Special R~gi~ters 

cu•TAINER SIZE 
' ' ' 

' •· ·I 

Container size. is 
contain the •aximum 
contai~er size of 
addre~ses C0-31). 
are of fixed l~ngth 

a field size Cin number of _b.its> neces$ary to 
vjlue required for that field~ for •xa••l• B 

5 bits allows a ·field v~lue t~ hous~ 32•b1t 
All container sizes in the COBOL74 S•machine 
and are: 

OP opcode 9 bits 

LEN data length op 14 bits 

DlSP data displacement 20. bits 

SEG data segment number ,10 bits 

BAODR branch address 21 bits 

DAD DR data. address 20'bits 
.;; 

PROGR·Att PARAMETERS 

The para•et~rs pert•ining to a pafticular pr~gram are tisted 
below: 

1. Base relati~e address of Data Seg•ent Zero 
2. -Data iegment Zero address of Collate Table 
3. Base relative address of Perform Stack 
4. Haxi•u• size .of Perform Stack 
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S~INSTftUCTION FORMAT 

Each COBOL14 S·instruction consists of an S•operator followed by 
argum•nts consi~ting of .a variable number of bits. The for•at 
and interpretation of the~e arguments is specified by the 
s·op•rator and ijs described in detail by th• specification of the 
indi~idual -0per.ators. An e~ample of one such instruction format 
j~ illustrated belo~. · · 

--------------------~-------------OPl O~NO COP 
{9) CVARIABLE> CVARIABLE> 

-------·-~---------·-~--~--I I 
I l••COP I~FO OR LITERAL 

. I 
l••COP INFO OR LITERAL 

S•OPERATORS 

Al~ i•operators are encoded in a 9•bit 5-operator denoted as OPl. · 

1· 

0 ... 
. 
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A COP is 
literal. 
liter al. 

an inline descriptor pointing to a data ite• or a 
An.operand COPND> may be an inline COP or an tnline 

All data it.ems are placed in data seg•ent zero. 

fhere are ~hree type• of descriptors: a short cop,. a long tOP 
with· seg•ent numbers ... and a long COP wi~hout seg.m'e·rt numbers. 

Short COP 

Format: 

0 . 1 7 24 

----------~-~~------------------0 OATA LENGTH DI SP . . 

--------------------------------6 17 

A short COP cannot be generated for ·subscripts.. indexes.. IPC 
.data.. or literals.: Because a short COP does not c-0ntain 
information on data tvpes .. it can be used· only with the. foltow-ing 
s-operators •. 

·MVA ·CPN 

•MVN ·CPZ 

•MVZ ·INC 
.. 

•cp·A -INC! 

.. 
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. ., . ' . 

t.on.g. CQf With No Segment: Number 

.· ...... ,, ... ,:,. ·;.:: ....... . ; .... :: ' 

· · .. ·for11at; · .. 

• 0 ' 10 24 44 -----·~- ... -~ .. -___ . _____ ;._._ --- ~ ·-----·---··--...... ,. ... ~-· 
r t.O . .I 814: l MSll f DATA LENGTH I DISP. I re.st unchanged . . ..... ---- -··'!"'-- f!lll .. ~ .. --- ... .,. ~---·- ---·-·····-- ---~---'!--·····--·~·~· 

I LITERAL . t --·------·---------·. . .. · .. 

This.COP can beus-ed for any. data e~cept IPC data . .;. .A.description·.·· 
of the·· fields - is foun9 in-; 'the following se-ction ·.on TABLE. 

. HMiOLlHG. '.· 

. Long· COP W1 th ?·e.g1~nt Number · 

0 2 G 10 24 34 54 
..;., __ _.,.,.. ........... : ... ~.-... -. .. ~-------·-·.,·--·---··--·-··- ----·-··----

.I ft I. 8/ 4 J HSU. I DATA L'ENGTH I SE.G 1 · DISP I rest u~thanged -~ ....... ·-:· .. • ....... "~ ~ -- •. :~ .. -., ~ ··~ --···-·;.-: •-: -... ~ -......... ~-·----· -
. This .COP. eanl'.\ot be used for. literals. lt i_s only for IPC data,; 
Descriptions of the fields are provided in the following· section 
on INLINE DESC~IPTORS~ 

. :,• 

----··--·· ----

'. 

.. ' J' 

·o"-. : 
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COB0l74· INllNE DESCRIPTORS 

An inline oescriptor ~ust provide for the follo~ing capabilities. 

• 

• 

• 

• 

Multjdime~sional tables with unlimite~ subs~riptin~/indexing 
Cthe feal l~mit ts 48>. 

Runtime bounds~checkinq on each dfmension of a tabltt-• 

Variable length data ite•s with an OCCURS DEPENDING clause • 

Shared uata addressing • 

The:specificStion of CODE-SET • 

A variable length data item may be de.clared in COBOL74 Ly using 
an .CCCURS OEPE~OlhG clause. 

For example: 

01 A. 
02 B PI C X •. 
02 c ac 5 TO. io TIMES DEPE~DING ON v. 

nJ. n Pre x. oc lo rr~rs. 

In this data structure~·· A is a variable length item whose lon~th 
is determined as follows: 

. LE NG TH { A l = L E N GT H ( B l • C V * LE f\ G TH C C l ) 

where 5 LEQ Y LEQ 1-0 

When A is referenced~ only that ~art. of it defined by the 
calculated length is used in any operatibn. 

When C or D are referenced, th•ir l~ngth is not vaf.iable -- but V 
must be bound-checked to verify. that the reauested table element 
.exists'. 

the restrictions: 

• a data description entry· that contains an OCCURS DEPENIHNG 
clause may be.followed only by entries that ~re· subordjnate 
to it • 

• The OCCURS CEPENDlNG 
descripti~n eritry that 
variable• 

cl.use cannot be soecif ied in a data 
d~scribes an item whose size is 
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These restrictions en~ure that the descriptior of the first 
subscript/index associated with a variable is the only one that 
contains an OCCURS DEPENDING clause. 

IMPLEMENTATION STRATEGY 

COBOL74 S-language employs a continue flag to tell the 
inter~reter th~t more COP information is specified. 

fhe same bounds-checking information is needed when referencing 
either a variable length item or the first dimension of a 
s~bscripted ~ariabte contained in a variable length item. 
Dimension information required for the subsequent dimensions is 
different fro~ that which is reQuired for the first dimension. 

When a variable length item is referenced, the COP of the OCCURS 
CEPENOING operand is provided following the COP of data-name. 
The o~erand is bound-checked to verify that it is within the 
specif jed integer range. 

DATA LENGTH 

The data length fjeld is 14 bits wide and contains the length of 
the data in digits. If this field is the length of a variable 
length item1 the field contains the length of that part of the 
table which is not variable. The actual lengtti is calculated at 
runtime by the interpreter <see OEPEhOING ATTRIBUTES>. 

MULTIPLE-ENTRY~FLAG 

The .MULTIPLE-ENTRY-FLAG is true when indicating that multiple 
entry attribut~s are associated with this entry and false when 
indicating otherwise. When true, the next entryCs> containCs> 
the necessary OCCURS DEPENDING and/or subscripting or indexing. 
attribute information. 

SHARED•OATA•flAG 

ttut SHAREO•OAfA-FLAG is true when indicating that this entry was 
a data item passed by a CALL statement of another program and 
false when indicating otherwise. When true• IPCO-INOEX specifies 
Che Lo~ation of the IPC.OICTIONARY descriptor for this entry. 

LITERAL-FLAG 

If this flag is set, then a literal follows after the DATA LENGTH 
field. 

J 
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rhe OEPE~OING-flAG ts true when indicatinq that an OCCURS 
UEPENOING operand is associated with this variable and false wh~n 
indicating otherwise.. When true, the bounds-checking and factor 
information follow in the entry. This is followed by any 
subscripting or indexing information that may be necessary. 

DEPENDING ATTRIB~TES. 

When the DEPENOING•flAG is true• the ·attributes of the UEPENOIN~ 
operand are encoo~d in LOWER-BUUND·O· UPPER-BOUNU·o, and 

. FACfOR·o, which are binary fields. LOWER-BOUNO-O ana 
UPPER·l:IOUN0-0 contain the integer range of the DEP£NOING -operana 
while fACTCR•O contains the digit displacement .between elements 
of t n e table. 

The value of the DEPENDING operand is verified to be qreater than 
or equal to LOWER·BOUNO·O and less th~n qr equal to 
UPPER-BOUND·O. lf th~ value is outside the range, then an error 
communicate is issued~ 

If C-ONTlNUE-FLAG·C is false, then the value of the UEPENOlNG 
operan~ is multiplied by FACfC~-o, is added to the data length 
ipecifiea in the primary C-OP entry, and decodjn9 of tne multjple 
e~try attributes is t~rminated. In this case, the Jata length 
specified in the CCP entry is the fixed part ~f the table. 

If CONTI~uE-FLAG·O is tru~, then s~bscripting or indexjn~ 
information follows. One is subtr~cted frdm the value of the 
DEPENDING operan~ and is multiplied by FACTOR-0 to form a new 
upper-bouna. In this case fACrOR•l and UPPER-~OUN0-1 are omitted 
from the entry b~cause their eQuivalent is represent by fACTOH-0 
and NEW.UPPER.BOUhO. 

SUBSCRIPT-FLAG 

If the SUBSCRIPT-FLAG is false, it specifies that index~ng 
information follo~s and that the factor associated with eacn 
aimension of the tabl~ is omittedJ if it is true~ it specifies 
that subscripting jhformati~n follows for each dimension of the 
table. 

Factor and upper-bound fields are binary. factor is the digit 
oisplacement between elements of the table. Upper•bound is the 
maximum digit displacement allowed for this dimen~i~n of the 
table. UPPER-uCUNO•o differs from the other upper-bound fields 
i~ that it repr~sents the maximum value of the OEPENOING operand. 
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Subscripting requi.·res a factor anu ~n upper-bound tor each 
di~•nsion of the vari~ble. Th• continue~fta9 is true ~ntil the 
last dim~nsion has bean reached. _When th.e eontinue flag is 
t,alse,. decoding is terminated. 

Eleh subscript value is obt•ined and one is s~btracted from it. 
If the result is less than zero, an error collflliunicate is issued; 
otherw'ise.. the. result i~ multiplied by it$ a·ssociated factor arid 
th~ product is co~pared to ttje corresponding upper•bound. If the 
product exceeds the upper~bound,. an error communicate is issuedJ 
otherwise the pr~duct is added to the address displacement. 

INDEXING 

Because an index value is premultiplied by its associated factor, 
the. factor required foi . subscripting is omitted from ~he 
attribu~es. An upper•bound ~s required for each dimension o~ the 
variable. The continue-f.lag lS'true until the last dimensie>n is 
reached~ When the conti~ue..,flag i• false, decoding is 
terminated. 

Each index value is obtained and if it is less than zero or 
greater than the upper..,bound,. then an error communicate is 
issued; otherwise the value is added to the address 
displacement. fhe format ~f ~~e index consists of a 4-bit sig~ 
fotlowe·d by seven 4-bit decimal. digits. 

·~--

0 
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MODIFIED INLINE COP. E~TRY fORMAf 

The format cf an inline COP entry is: 

0 s 1 22 

-----------------~------------------------- .. ----------------I I MULTIPLE I . 1 SHARED LJTERAL 
I 4/fJ I ENTRY I S.lG~ED i DATA FLAG 

DATA LEt-fGTH I 
IN . I 

I I .FLAG.: 1 I FLAG · 0 IG H ') I 

--~--- .. ·--·--------------------~------------------------- .. --
22 32 52 <·••-·--·-BIT POSIT IO~ 
----------~-----~-~--~------~----
I :>EGMENf # 1. DISPLACEMENT IN I 
l OR I I 
I I PC 0 . I ND E X I D lG I r S • I 

------------------~--------------
' ' ' 

-·-----------------------------------------------------------------' ' 

I OEPENO'ING- COP-O 
I FLAG 

. LOWE..R· 
00UND·O 
C20 BITS> 

UPPER 4 

BOUNO·O 
C20 BITS> 

FACTOR-0 I CONTlNUE-
1 FLAG-0 

I Cl) C14 'BITS> I CU 
' ' 

--------~-- + --- t -·---------~---·-------------·---- ·-- ... --·---- . 
' j 

I 

'' DCCURS DEPENOIN~ VALUE 
I 
I 
,f 

~--------~--------------\/•- .. -~-------------
OMITn:o If OEPENOIN'G-FLAG=O . 

OMitfEO If OEPENDING•flAG=l 
-----~--/\---~~----~-

I· 

----------------------~--- • --------~-------- + ---~-------5U8SCR1Pf· 
FLAG 
{ 1) 

. C.OP-1 fACTOR~t UPPER-
BOUN0-1 

(14 BITi>. {20 BITS> 

CONT'INUE­
FLAG• 1 ·. 
( 1) . --------------- + ·------ + -----~---~----~----~--------

••• 

• I 
I 
I 

' ' 
I 
I 

I 
OMITTED If INDEXING 

SlJBSC~IFf' OR INDEX VALUE 
0 = ·INOEXIt,G 
1 - SUBSCRIPTil\.G 

----.. ·-------~----------------~-----------COP·N· 

-- + 
f 
.I 

FACTOR·N UPPER-. CO~TINtiE-
BOUNO·N . FLAG-N 

C 16 'HI f':D C12 BITS> .Cl> ----.-- . ----------------~-----------' omitted if indexif"g 

I subs~rjpt or index ·value 
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SEGMENT NUMBER 

Segment number is expressed 
segment number of the operana. 

DISPLACEMENT 
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in binary and specifies the data 
It is 10 bits in length. 

Displacement is expressed in binary and specifies the 
displacement of the data from the base of the data s•gment. 
data is stored beginning at an address which modulo 4-BIT 
equal zero. The container size is 20 bits. 

dig' t 
At l 

must 
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INSTRUCTION SET 

. \ . 

. ARITHMETIC 

Name -.. --~ 

INCREMENT 

~OD 

DE.CREMEN f 

SUBTRACT 

i'lLTlPLY 

O~VIOE 

DIVIDE SPECIAL 

lNCREHENf BY ONE 

DECRtKENT ~y ONE 

DATA ~OVEMENT 

Name ----
~OV£ ALPHANUMEhIC. 

1-'0VE NUMERIC.· 

~QVE ZEROS 

~ONCA TE.NATE 

EOif 

Mne mo·ni c ... --.·---
·.· INC 

.. ADO 

:. DEC 
. ·, 

.· SUB 

• MUL T 

DIV . 

DIVS 

. INC 1 . 

DEC 1 

Mnemonic --------
MVA 

MVi 

MVZ 

CAT. 

EDif 

EDIT WlfH EXPLICIJ MASK. EOTE 

'' ' 

. •' 

., 

'Argu mer·t s 
---· --'!'!'·--
OPN01' COPl 

OPNDl• CUP1~ COP2 

OPNDl • COP1 

UPND 1' OPND2 • COP l 

OPN01' CUPl• .COP2 

OPND1• COP 1'• 

OPNOli CUP1' 

COP l · 

COPl 

---------
COPl• OPNOl 

COP1 

COPl, OPNDl .·· 

COPl 

OP NON 

COP2' 

COP2 

. OPNDl•·COPl~. OADDR 

OPND1• COP1• MASK 
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BRANCH.ING 

Name 

BRA~tff ON OVERFLOW 

SEf OVERFLOW. 

ERAN~H UNCONOiflO~ALLY 

PfRFORM ENTER 

f'ERFORM Ex Ir· 

f.N fER 

EXIT 

GG TO DEPENDING 

Mnemonic --------
BOFL 

50FL 

BUN 

PERF 

PXIT 

NTR 

XI T 

GOTO 

A~rE~~o GO TO PARAGRAPH GPAR.· 

ALTER. ALTR 

CnNDlTIONAL BRANCHI~G 

Name · Mnemonic ..• , .......... . 
COMPARE ALPHANUMERIC CHPA 

COMPARE NUMERIC CMPN 

COMPARE FOR ZEROS CMPZ 
' ·' .. ". ' 

COMPARE fOR SPACES CMPS 

COMPARE FOR CLASS CMPC 

COMPARE REPEAT ~CMPR 

3 .. z ·. 

·. •, COttP·A~v:·co~ff IOENJ lf\1.; 
B1800/Hl700 COBOl74· S""LANGUAGE 

P.5. 2222 3069 <9> 

Arguments .. ---~~---.-
y, BADDR 

v 

BA.DOR 

K; BAOOR 

K 

BAO OR 

OBA DORL 

OADOR 

0 ADOR, ACON 

Arguments 

OPNDl• OPNO 2,. R' 

BAOOR 

OPNOl, OPN02,. R,. 

f:JAODR 

COPl, R,. BADO A 

cop1, R,. BAODR 

cop1,. c, BAODR 

·oPNOl, COP 1.. R, 

BAO OR 

., 

·o:·)i;· .. 

0 
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COMPARE COLLATE 

MISCELLANEOUS 

Name 

CC.~MUNICA TI 

LGA D COMMUN IC A fE ME PLY 

WAlf COMMUNitAff ~EPLY 

CONVERT 

~AKE PRESENT 

HARUWARE ~ONITOR 

FILE STATUS 

CPC 

_COM~ 

LDCR 

W fCR 

CONV 

MAKP 

HMON . 

FIST 

8I~ARY 5EARCH ASCENDING LOW BiAL 

BINARY SEARCH ASCE~OlNG .HIGH 85AH 

BINARY SEARCH DESCENDING LOW BSDL 

BINARY SEARCH DESCENDING HIGH BSDH 

CHARACTER STRTNG HANOLiNG 

COMPANY CONFIDENTIAL 
Fll e 0 0 I 8 11' J 0 C 0 8 OL 7 4 5-L A NG U A G £ 

P~S. 2222 3069 CB> 

BAD DR 

Arguments 

COPl 

DAODR 

OADOR 

COPl, DADOR, N 

COP1' DA DOR . 

OPND.1 

Rw, COPl 

cop1, CPNO,. KEY.ADOR,. 

COP 1,. CPNO, KEY.AOOR, 

COP 1" OPND, KEY.ADOR, 

COP 1~ OPNO,. KEY.ADQt{, 

Name Mnemonic Arguments 
---~-·---

DESCRIPTOR SETUP OSET 

INSPECT SETUP ISET 

INSPECJ IN5P 

:i TR I NG iTR.I 

-~------·-

OAOOR• COPl 

DAOOR2,. OPNOl 

V1,. OAOORl,. OADDR2 

z, OP~Dl, DAODRl• 

COPl~ CPND2, BADDR 

COPt-2 

CUP2 

COP2 

COP2 
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OELIM.lJE R SE f UP 

tJN :)JR lNG 

OLIM 

·UNi T 

lNlERPROGRAH COMMUNICATION 

i\a:me Mnemonic .... --·-.--
IP C 0 IC Tl 0 NARY IPCu 

O~TJKIZED OP CODES 

CUMPA~Y CONf.1DEN11AL 
81800181700 COOO.Ll 4 S•LANQIJMH'. 

P.5. 2222 3069 OJ> 

f, M1 1., C1 J·, UADO~, 

OADORl1 cor1,. OAOQRZ •••• 

Argumerts _____ ...,. __ _ 

V1 CUPl1 DADOR1 

Eight operators have.·been optimized for improved oer.formance: 
CPA., C P N , .C Pl , INC , INC 11 MN A, M ¥' N , M V l ~ fh e opt i m i z ea o pc ode s 
1nclude the followrn.g data as a part of the opcode .. 

The type of data item CS-bit or 4•bit>. 

Signed or ~rtsjgn~a data. 

In.fo about the logicalsize of operands if the op.has two 
operands· 

r h e f o U o w i n g no ta ti on i s us e d t o de s c r i b e t he op c o d es • 

a - 8-bit or 4-bit data item. 

5 - Signed or unsigned data 1tem~ 

= True if the LOGICALSIZES of two operands are equal. 

> True if the LO~ICALSilE COPN01) is greater than the 

CPA 

LOGICALSIZE.COPN02). 

. Opcode: 01C1Hl 11100~ CAT 55= 

lhe LDGlALSIZE of the second operana fs greater than the 
LOGICALSIZE. ot the first operand. 

·(·.· ~."··.·. I,, i 

_/ 
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C:PN 

CPl 

INC 

INCl 

MVA 

.. vz 

·., ; .. 

Opcode: eH1>O1.10ii1 CAT 8BSS= 

The l OGI CAL SllE. of the second operand is always greater than 

th.e LOGICALSIZE. of the fir st operano. 

0 pc ode : . . . ii1 t 1 l 0 111 0 1 0 ii1 C AT 8 S 

Opcode:· ii1C1')00·1Gl CAT 88SS CA ~-<llllGI 

Opcode: GlC1)0l11100~ CAT SS 

Opcode: .. Gi·C1)001~ CAT 88SS:> 

The firs~ oper~nd is the destination• and the second operano 
is the so.urea.· 

Opcode: ~c110.1oa CAT sass:> 

The. first OP ER ANO is the dest i riat i.on• the se.cond operano is 
the source• 

Opcode: ~(l)Oi11U11~ CAT 85 



--------------------"----·------· 

l•o ·· 

SURHOUGHS CORPORATION 
cdf1.Pt.flER SYSfEM.S GROtJP 
iANTA BARBARA PLANT . 

·COMPANY CONflDENTI Al· 
818001.81700 COBOL74 S•L.ANGUAGE 

P.S. 222?. 3069 <B> 

ARITHMETIC OPERANDS AND. INSTRUCTIONS 

fn ~ene~al, operands can have ~ny of the fill~wing form~ts: 

.. Unsigned 4•a1r • 

Unsigned 6•BIT• 

Signed 4-err Csign is MSD>• 

St~ned 8-BIT Csign ove~ HSO>. 

Any ~e~trictions concerning the types of operands permitted in an 
operation are specified under the desctiption of the particular 
Qperat1on. 

All field~ are addressed by pointing to the Most significant bit 
of the most significant unit, which, in the case of a signed 
field is the sign. · 

~lt fields are consid~red to be comprised of deci.mal integers. 

The ab~~lute value is stored if the receiving field is unsigned. 
, ", 

Unsigned fields are considered positive. 

When signed format i• specified for the receiving field of any 
•ri~hmetic operation, the sign position i~ ~et to 1100 for a 
positJve result ano to 1101 for a negative res~lt. 

4.-B.I1r operands are i.nterpreted in units of 4 bits. When a signed 
operand is specified, the sign is interpret~d as a sep~rate and 
leading <leftmost> 4-SIT unit which is not included in the 
statement of length. 

8-BIT operands ar~ interpreted in units of 8 bits. When a signed 
. operand is specified, the sign is interpreted as being contained 

jn the left•ost 4 bits of the leftmost 8-BIT unit. 

Tft• (ehgth of the operand field speciiies. the nu•ber of 4-BIJ. 

When &·BIT units ~re specified for the r~c•lving fi~ld of an 
-~jt-~etic operation~ th~ leftmost 4 bits of ~ach 8-BIT u~ii~ 
e~~fP~ the unit carrying a sign, is set to lilt• · 

The value of ~n 8•BIT unit is ~arried irt the rfght•-0st 4 bits of 
the unit. lts value is as d.efined below for the 4•BIT unit. The 
fe.ftlltost 4 bits,. .except for a sign; are ignored. The valqe and 
sign'interpretation of a 4~BIT unit is as follows: 

0 

' .· 0 
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Unit 

0000 
0001 
COlO 
0011 
oroo 
C101 
OtlC 
0111 
1000 
100 1 

. . 1010 
1011 
1100. 

:1101 
11 lC 
1111 

Value ---·- -
0 
1 
2 
3 
4 
5 
G 
7 
8 
9 

UNIJEFINEO 
UNDEFINED 
UN DEF I NED 
UNOEF I t\ED 
UNDEFINED 
UNDEFINED 

3-/ 
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Si g.n 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ . 
+ 
+ 
+ 

+ 
+ 

In addition and subtraction, results generated when the siz~ of 
the result field is not .sufficient to contain the result, are not 
specified. ~hen the result field is longer than the lenqth. of 
the result, leading zer-0 units ate stored. 

In three-adoress aod, three-address subtract, and in multiply, 
total or partial overlap of the first tw-0 operands is permitted. 
Results generated when the result field totally or part1ally 
overlaps either of the o~erand fields, are not spe~ified. 

In twd~address add and subtract, total ove~lap is permitted. 
Results gen~rated when the result field ~artially. overlaps the 
first operand field, are not $pecifted. Note that total overlap 
implies that the two fields are identical. 

t\o overlap of operands or result fields is permitted in divide~ 
Results generated under any c-0naition of o~erlap are not 
specified. 
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ADO fHREE AOORESS 

OP: 06 

format: 

**********~************** 
* AOD OPNDl, £0Pt, COPZ -~-· 

*****************~******* 

fu.nction: 

l•8 
' ' ' 

COMP A~Y toNFtOf:NTl AL 
81800/01700 coaOL7!4 S·t-ANGUAGE 
.. P.S. 2222 30b9 CBl 

*******' 
• ADD * 
******* 

Algebraically add an addend denoted by OPNOl to an aqgend denoted 
by COPl and store the sum in the field denoted by COP2. OPNDl, 
cop1, and COP2 must be 4-bit items. 

0 

0 l . • . 
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SUBTRACT THREE AOORESS 

OP: 10 

Format: 

****************i********* * SUB OPNO 1'• OPN02,. COP 1 * 
************************** 

function: 
: ,· 

. COMPA~Y CONfIDENflAL 
BlSdo1~1106·coeoL74 5-LAN,UAGE 

P.s. 2222 3069 CB> 

* SUB * 
******* 

Algebraically sub~r~ct a subtrahe~d denoted by OPNDl from a 
minuend denoted by OPND2 and store the differen.ce ;n the f iold 
denoted by COPl. GPN01,. OPNOZ and COPl must be 4•bit items. 
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ADO TWO AOORES:i 

for mat: 

******************* 
* lNC OPN01• COPl * 
******************* 

function: 

3-10 

COMPA~Y .· CONflOENTlAL 
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******* 
1r INC •· 
******* 

Algebraically add an addend denoted by OPNOl to an augend denoted 
by COPl and s~ore the sum in the field denoted by COPt. 

INC is an optimized s-op. OPNOl and COPl must have the same data 
un1t type, that is.11 OPNOl and COPl both must be either 4-bit data 
items or 8-bit aata items. The format of the opcode is 
"0108855". For example, if OPNDl and COPl both are unsigned 
8-bit items• then the opcode is "010110011" or 179. 

0 . . 
. '.' 
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SUBTRACT TWC AOOnESS 

OP: 09 

******************* 
* CEC OPNOl~ COPl * 
******************* 

function: 

3-11 
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*. * *,. •.• 
• UEC * 
******* 

Al9eoraically subtract a ~ubtrahend denoted by OPNDl from a 
reinuend aenotea by COPi and store the difference ~n the f iela 
denoted by COPl. OPNDl and COPl must be 4-bit items. 
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~UlTIPLY 

OP: 11 

format: 

************************** 
* MULf OPNDl· cor:1. COP2 * 
********~***************** 

function: 

~-12 

.coMPA~Y COMf IDENTIAL 
81600181700 COBOL74 5-LANGU.AGE 

P.S. Z222 3-069 <B> 

******** 
* MULT * 
*****•** 

Algebraically multiply a multiplicand aenoted 
wultjplier denoted by OPNOl and store the prod~ct 
denoted by COP2 .. 

by . CUPl by a 
in the tielo 

fhe result field l~n~th is the sum of the lengthJ of the two 
operanas and must be denoted ty· COP2. OPNOl and coJ>1 must be 
4-bit items. 

fhe result field is al~ays e'ther .sign~d 4~BIT format or unsigned 
4•Bil format. 
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CGflPUTER SYSTEMS 'ROUP 
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DIVIDE 

dP: 12 

format: 

.. . 

****************~~~****** 
* DIV OPNDl• COPl~ ~OP2 * 
·•******* ** **·*·******; •. · .... ~ •• 

function:· 

3-1 l 
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******* 
* DIV * 
******* 

Al~ebraicall~ d~vide·a divi~end denoted by COPl by a divisor 
denoted by OPNOl and s~ore the Quoti•nt' in the field;denoted by 
COP2. Store the remainder i.n the fiefd denoted by COPl. · 

rhe result field Leng.th is the .difference o·t the lengths of the 
two operands and must be denoted by COP2. 

Results are n~t · ~p~cified if the length of the dividend is not 
greater than. the length of the divisor• 

If the absolµte val~e of ~he divisor is not gteater than the 
absolute vatue of :an equivalent number of leading digits of the 
dividend .. the result: is undefined •. 

·. :: ' 

CJ iv is i on b y z e r o re s u l t s in a f at a l er r or c om mun ic at e to t h e MC P • 

. OPNOl• COPl; and COP2 will be 4-bit ite11s. 

The s1gn of the remainder. is that o.f the original divid.end. 

fhe dividend fiel·d .is always either si.gned 4-Sif format or 
unsitned 4~s1r format.' 
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DIVIDE SPECIAL 

OP: 16 

Format: 

************************** 
* DIVS OPNOlr COPl, COPZ * 
************************** 

function: 

3-14 

COKPAhY CUNFIDENTIAL 
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P.S. 2222 3069 (8) 

******** 
* DIVS * 
******** 

This operation is performed in exactly the same manner as the 
standard divide COIV> operator; except that when a divi~or equal 
to zero is encountered, an overf lo~ toggle is set and processing 
1s allowed to continue. The overflow toggle can be manipulated 
by tne "SOfl" and "BOfL" s-operators. 

·.o .. ·.·~ ... '.' 'c'f 

.c. "'.·.·.· ., 
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INCREMENT BJ'bAE 

f o.rmat: 

************* .. 
* INCl COP! * .............. 

Function: 

,. +ci+".ic·-

3~15 
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******** 
* I NC 1 * 
******** 

Algebraically ·ad.d the posidve integer one to an augend denoted 
by COPl and store ttle sum in the ·field specified by COPl. 

INC1 fs an optt~t~e~ 5-op and the opcode. includes infor•ation 
regarding the data type o.f .COPl., :COPl ·may be a short CUP: the 
format of the·opccde is "0l11l008S 11 • 

OP Type of data 85 

-----------... 
240 . 4-bi t· unsigned 00 

2.41 '4""bi t signed Cl 
.. 

242 8-bit unsigned 10 

243 a·-bi t s i gne.d · 11 
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OtCREM£NT BY OhE 

CP: 14 

format: 

•************ 
* OECl COPi * 
************* 

function: 

3-16 
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******** 
'* OEC1 * 
******'** 

Algebraically subtract the positive integer one from a minuend 
denoted by COPl and store the difference in the field specified 
by COP). COP1 must. be a 4~bit item. 

0 

0 

0 
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DATA MOVEMENT OPERANDS A'No lNSTRUCTIDtU . 

. In general,. fields .involyed in data moveiaent operations can have 
any of. the followi.ri~r formats. 

• U~signed 4•Bif. 

Unsigned 8•BIT. 

Signed •-air. Csign·ts MSO> .• 

s i g n e d 8 •.8 I T ts 1 q n over Ms o > • 

~ny re~trictions as t-0 the type ·of f(~lds 
operation are specified under the description of 
operation. 

permitted in an 
the particular 

See arithme~i~ ~perands and instructions for a,descrip~ion of the 
four types of fields. 

Totally or partially overlapped f iel~s are not per~itted,. unless 
specified by the description of the individual instruction. 
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format: 

******************** 
* H~A COPl• OPNOl * 
******************** 

• function: 
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******* 
* HVA * 
******* 

Move 8-BIT or 4-Bif units from the source field denoted by OPNOl 
to the 8-BIT or 4•61T destinati-On field denoted by COPt. 

If the destination field is signedr it receives eit~er the sign 
of the source if the source is signed, or 1100 .if the source is 
unsigned. 

If the data type cf the source fi~ld is 4-BIT and the data type 
of the destination field is 8-BITr each 4-BIT unit is moved to 
t he des t i n at i o n w i t h 1 11 l • 

If the data type of the source field is 8-BIT and the data type 
of the destination i• 4•Bif, the rightmost 4 bits are moved~ 

If the data type of the source field is the same as the data type 
of the destination f ield1 each unit is moved unchanged to the 
de~t inat ion. 

If the destinatton length is greater in siz~ than the source 
lengthr the destination field is filled in on the right with 
trailing spaces (0100 0000) if the destination type is s-arr; 
otherwis~, it is filled in on the right with zer~s (0000). 

0 ' 

C~\. I ' 
' 
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If the destination' length is tesser in size than the source 
length, th~ •ource d~ta is truncated on the right. 

Overlapping ~perand fi~lds are pe~mi.tte~ if the data type of both 
fields is the same •. · It can be assumed that the source is moveo 
24 bit~ (six digits o~ three . ch~racters) at a time into the 
destination .field. and that· the move is from left to right. 

~VA is an optimized S•op. and COPl. and OPNDt may be short COP 
descriptors •. The opcode contains fnformation regarding the data 
types. Th• trir•at of the opcode ~s "00188SS~>". for example• if 
both source. and ·d'estinatfon fields are signed 8-bi-t items of 
eQual length:, then the op code is "001111110" or 126. 
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~01/E SPACES 

OP: 15 

format: 

************ . 
* MVS COPl * 
************ 

function: 
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******* 
* HVS * 
******* 

fill the destination field denoted by COPl with spaces COlOO 
COOO). 

T he d at a t y p e o f t h e d e st i n at i on f i e l d 1 s i g no r e d and 1 s assume d 
to be unsigned 8-BIT. 
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MOVE NUMERIC 

OP: . 128•191 

format: 

***********~******* 
* MVN COPl; bPNDl ~ 
*****••············ 

function: 

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

tiove 8·-Bil or k•BIL'uni.fs ·from th·e source field denoted by OPNOl 
t~ th~ «-BIT or 4•BIT d~stination ti•ld o~noted ·by COPl. 

If the destination field is signed• 1t rece.i.v.es either the sign 
of the source if· the source is signed• or 1100 if the source is 
unsigned. · 

If th~ d~stinaiion field is unsigned• the sign of the source is 
ignored. 

If the ·data 
4 bits of 
signed• are 
tield• 

. . 

. type o f tb e des t i n at i o n f i e l d i s 8- B IT ,. 
each ·8-BIT ~nit' exce~t for the.sign 

.~et.to i111 reg~rdl~ss of $he da~a type 

t he le ft mo s t 
position~ if 
of the source 

If the·data type of the destin~tion field is 4-s1t,. ... the leftmost 
4 bits of each source 8•BlT · unit are ignored and on'y the 
rightmos.t 4 bits :are. moved; if the source field is a 4-UIT 
f i e l d ,. e ac h 4 • BJ l u n ft .i s mo v e d u n ch an g e d • 

. · '·· . . 

If the destinatf-0n length I~ great~r jn site than the source 
length• the. destination· fi"el.d is filled in on the left with 
leading zeros 6f· a~PrQpriate type Cllll ~00~). 

If the source length is;9reater jn size than the destjnation 
length• th& source data is truncated on t.he~left. 

F, T ..• 
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~ote that a sign is placed in the leftmost 4 bits of a fietd .. 
whether 4•8IT or 8·BIT. 

Overlapping operand fields a~e petmitted if the data type of both 
tields is the sa~e. It can be assumed that the sourc• is •oved 
24 bits Csi~ digits or three characters) at a time into the 
destination field and that the move is from left to right. 

MVN is an optimized S·op. Consequently• COPl and OPNDl may be 
short COP descriptors. The opcode contains information regarding 
the data types. The format of the opcode is "0108855=>"• Eor 
example, if both source .and destination fiet.ds are unsigned and 
the source field is 4•BIT da~a and the destination field is 6-Bir 
oata ~nd the destination length ·is greater in size than the 
source length• then the opcode is "010100001" or 1&1. 

" 

I 
\_j 

c . ) 
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Format: 

************ 
* MVZ COPl * 
************ 

function: 

Fill the destination field 
apgropriate typ• (1111 0000 or 
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******* 
* M\/Z * 
******* 

denoted· by COP1 with zeros of the 
0000 if 4-BIT>. 

If the destination field is signe~~ 1100 is placed into the sign 
poshion. 

~VZ is ~n optimized s-op. COP1 ca~ be a short COP. 
of the opcode is n01110118S". 

Opcode Data Type ------ ----------
236 4•Bir unsigned 

237 4•s1r signed 

.236 8-B IT unsigned 

239 8•BIT signed 

The format 

85 

00 

01 

10 

11 
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OP: 32 

for Ill at: 

********************************** 
* CAT N, COPl• OPNOO• •••• OPNON * 
********************************** 

function: 
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******* 
* CAT • 
******* 

~ove each of the N+l fields denoted by OPNOO through OPNDN• in 
the order specified• into an output string starting at the field 
denoted by COP!. 

The number of source fields is sp~cified by the 4•BIT binary 
value N. The value N ranging from 0000 to 1111 is used to 
inoicate 1 to 16 source fields. 

Each f i~ld is moved accordjng to the rules specified for MOVE 
ALPHANUMERIC. 

If the destination length is greater in size than the combined 
source length• the destination field is filled in on the right 
with tr~iting spaces COlOO 0000). 

lf the destination length is less in size than the combin~d 
source lengths• the source data is truncated on the right. 

" 
., 
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EOIT INSTRUCTIONS ANO EUIT MICRO-OPERATORS 

No re~trictions are placed on the data type of the source field 
df an edit operation. 

The data type of the destination field of an edit operation must 
be unsigned a~srr. 

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

If the source length. is greater in size than the destination 
Len9th, the source data 'is truncated on the left.· 

The operation is terminated by an edit micro·ooerator and not by 
exhaustion of either the source or destination f i~lds. 
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EDI r 

format: 

*******************··~~**** 
* EOIT OPNOl, COPl, OAOOff • 
*************************** 

function: 
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******** 
* EOH * 
******** 

Move data from the source field; denoted by OPNOl, to the 
destination field, denoted by COPl• under the control of the 
micro-operator string contained at the tocation denoted by the 
CiAOOR. 

fhe argume~t OACOR is an unsigned binary value ~hich specif i.es 
the digit displacement' o·f th.e micro-operator string relative to 

. the data segment zero base. fhe co~tainer size of DADDR is 

.OISPB. 

0 

0 
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EDIT. WITH [XPLlCJT MASK 

. OP: 21 

format: 

. . . 

************************** 
.•. EDTE OPNOl~ COPl~ MASK * 
*********~**************** 

function: 
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. CttMPANY.CONFIOENrIAl 
018'00/81700 COBOL74 S•LA:NGUAGE 

· P.S. 2222 3069 CS> . . 

......... 
* EOTE * .......... 

~eve data from the source. field· denoted by 
des~ination. field denoted by COP1 under the. 
mic~-0-operator string immediately following COP1. 
the explicit micrc•operator string is the same as 

a·p No 1 t o t h e 
control of the 

The format of 
a lit er al. 
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. . . 
·)':he. eQit mlcrp·operators use,d in an edi~ instruc.tion are:· 

. Operator ·· 

0000 R 
0001 R · 

. 00'10 R 
.. 0 011 R 
. <HOO N 
o 101 r 
OUO T 
0111.T 
l 000 T . 
1001 T 
1010 0000 

1010 000.1 
.. 1010 00,10 . 
101'0 0011 
OTHERS 

" . 

Mnemo.nic 
,•-·II!'·~---

.HYO· 
. ", · ·Mvc·' 

.· M.VS 
'flL 

SR.O . 
INU 
IN ft 
I'NS·. 

·INF 
EF·H 
ENi 
E.OM' .. 
sz.s I •' 

CCP 

Op er at ion 

MO.VE. D ICH TS 
MOVE CHARACTERS 
MOVE SUPPRESS 
flt,.L SUPPRESS 
SKIP REVERSE DESTINATION 
I~SERf UNCONDITJON~LLY 

. !~SERT UN MINUS 
.. INSERT SUPPRE.SS 

I N'SER f fl.O A :r 
ENO. f'LOA T MODE 
END NO.N-ZERO 
ENO O·f HA >K 
START ZERO 'SUPP.RESS 
CO~PLEMENT CHECK PROTECT 
UNDEFINED 

." R" i n d i c at es a 4 • B I T b i n a r y v al u e used as a r e p e· at c o u n t • . Th e 
value. 0000 represents no repead do it ~nee. · 

"N" indicates a·4·8IT blnary value used to skip over a number of 
destinati~n a-BIT units. The value 0000 represehts no ski~. 

"f" indic~tes a 4-~IT bjniry .v~~ue which i.s: 

• used to in'dex ~nto. a table of editing constants. 

used to itidi¢at~ a condi~ionil selection betweeri two 
table constent•. 

·used to. indicate an editing constant in line wi.th the 
.e di t·opera tor string. 

The nex~ edit•ope~ator t•llows the con~~ant. 

. .. '• 

Cl 
' 

0 
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The fotlbwing table indicates the normal table editing constants 
as well as the conditional and unconditional selactjon bf 
constants. associated with the ~alue "T". 

Table Entry 
T EBCDIC ··--

__ .. ________ 

'0000 .. +" 
0001 ..... 
0010 "*" 
0011 " " • 
0100 "." 
0101 "S" 
0110 "0" 
0111 • .. 
1000 
1001 
1010 

EDITING CONSTANTS 

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

Mnemonic ------- .. 

PLU 
MIN 
AST 
OPT 
Cl1A 
CUR 
ZRO 
BLK 
SPM 
SBM 
LIT 

Unconditional or 
Conditiorial Constant 

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

EITHER ENTRY 0 OR 1 
EITHER ENTRY 1 OR 1 
IN•LINE 8•8If CONSTANT 

Associated with ·the ~dit jnstructions are three toggles denoted 
as "S" for sign. •z• for zero suppress• and "P" for check 
protect. Initially• the "Z" and the "P" toggles are assu111ed to 
be set to th• z~ro state. They ar~ set and reset as specified by 
the description of ~he individual micro-~perators~ The "5" 
toggle is set to zero if the source field sign is positive' and 
to one if the source.field sign is negative. Unsigned fields are 
con~idered positive. 
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s'et •z"'to t."1.-,1 ,en<2ir:ig · the zero suppress state·. Mov• an· 
aJiproprtate vnlt C4•8IT. digit or 8•8lT character> from the source 
fi~tld. to th,e destJnation.'.fietd.· If a 4•Blf unit is moved,. append 
tbe' 4 bft.s .. 1111 to. the left before storing in the destination. 
~f ~n a~~tr unit fs moved~ the 4 bits 1111 are substituted for 
the. leftmost 4 bits of the 8-B.IT unit. · 

·MOVE ,tHARAC T.ER 

Set "Z" to · "1°"~ e.nding the zero. suppress state •. Move an 
appropriate urii.t <4-BlT digit or 8-BIT character> from the so1.1rce 
field to the. des(i.nation, field. If a 4•BIT unit is moved,. apoend 
the lt'.bits n .. 11 to' the left. before storing in the destination~ 
If an 8•BIT unit fs moved .. , it is moved unchanged. 

fllOVE S,UPPRESS 

· fhe· 11icro·operator "MOVE DIGIT" is perfor111ed if· the 4•BIT unit• 
or the rightmost 4 bits oft.he 8-BIT unit of the source field are 
not. equal ta 0000. 

If the appropria~e 4 bits of the source field unit are equal to 
· ·OO'OO, the suppress toggle "Z" is irrspected. If "l" equals "l"•. 

indicating nonsup:pre~s mode• the micro-operator "MOVE DIGIJ" 1s 
performed. If the suppress toggle "Z·• equals "0"" the check 
protect toggte "f". ·. is. Jnspec.fed.. If "P" = "0"• i ndi.cating 
nonchect ·protect mode,. move. the table entry containing the 1•81 f 
code for blank to.the destination field. If "P" ·~ "1"• move the 
table entry containing the 8-BIT code for asferisk. to the 

· destfnation field •. 

'SOURCE NOT = 0 ... ·OVE .DIGIT 
z=1 ·soURCE = 0 HOVE OIGIT 
Z=O P=O SOURCE. = 0 "OVE TABLE ENTRY i <BLANK> 
2=0 .P=l SOURCE 

,:,, 

0 ... OVE TABLE ·ENTRY 2 <ASfERlSK> = 

" ' 

0 
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If "P" = "0",. indicating nonc·heck. protect ·mode,. move the table 
entry containing the 8-B·IT code for blank to the .destination 
field~ If "Pn = "1~,.. move the table entry containing the 8-BIT 
code for asteris~ -to the destination fi~ld. 

P = -0 MOVE TABLE ENTRY 7 CBLANK> 
P = 1 ·MOVE TABLE E~TRY 2 (ASTERISK> 

SKIP REVERSE OE5Tl~AJION 

Adjust the ~ddress painter of the destination field to skip 
back~ard Clower address) "N" 8~BlT units. 

INSERT UNCONOIT ION ALLY , 

Move the table entry "T" as iridic~ted below to the d&stination 
field. 

T=0.~.7 MOVE TABLE ENTRY T 
S=O T=8 HOVE TABLE ENTRY 0 c PLu·s > 
S=l T=8 HOVE TABLE ENTRY 1 (MINUS> 
s=o T=9 HOYE TABLE ENTRY 1 (BLANK> 
S=l T=9 MOVE TABLE ENTRY 1 <MINUS> 

r=10 MOVE IN-LINE TABLE ENTRY 

INSERT ON MINUS 

Move the table entry "f" as indicated below to the destination 
field. 

S=l T=0•.••7 HOVE TABLE ENTRY r 
* .P=O MOVE TABLE ENTRY 1 <BLANK) 
* P=l MOVE TABLE ENTRY 2 (ASTERISK> 

S=l T=8 MOVE TABLE ENTRY 1 <MINUS> 
S=l T=9. MOVE TABLE ENTRY 1 <MINUS> 
S=l r=1.o MOVE IN-LINE TABLE ENTRY 

•: s = o or only ·source dig'its/characters equal to zero C•inus· 
zero> have been moved. 
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INSERT SUPPRESS 

fvove the t abt. e entry "r .. as inaicated below to the destination 
field. 

l=l r=o ••• 1 MOVE r ABLE EN rR Y r 
Z= ll P=O Mu VE TABLE ENTRY ' CBLAN!O 
Z =O P=l MOVE r AULE ENTRY 2 CA')f£RI5K) 
2=1 S=O T:::8 MOVE TAULE ENTRY 0 <PLUS> 
Z=l S= 1 T=8 MOVE TABLE ENTRY 1 CMINUSl 
l=l ')= 0 T=9 MOVE TAl:iLE ENTRY 1 <BLANK> 
2=1 S=l T=9 MOVE TABLE ENTRY l <MINUS) 
l= l T=lO MOVE IN .. LINE r ABL£ ENTRY 

INSERT FLOAT 

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

l=1 MOVE O IG Ir 
Z=O SOURCE =O P=O MOVE TABLE ENTRY 7 CBLANK> 
Z=u SOURCE =O P=l MOVE r ABLE EN fRY 2 (ASTERISK) 
Z=O SOURCE NOT=O T=0 •• 7 MOii£ TABLE ENTRY r. THEN MOVE DIGIT 
Z=O SOURCE NOT=O T::;8 S=O MOVE TABLE ENTRY 0 <PLUS> THEN HOVE DIGIT 
l=O SOURCE NCH =O T= 8 5:.:t MOVE f ABLE EN fRY 1 CHINUS) THEN MOVE DIGIT 
Z=O SOURCE NOT=O T=9 S=O MOVE HdJLE ENTRY l CSLANK) THEN HOVE DIGIT 
l=O SOURCE NOT=O r = 9 5=1 MOVE r ABLE EN TRY 1 CMINUS) f HEN MOVE DIGIT 
l=O SOURCE N·OT=O T= 10 >WV£ IN-LINE TABLE ENTRY,. THEN HOVE DIGIT 

£ND FLUAr .MOOE 

"ave the table entry "T" as indicated below to the destination 
t1eld. 

Z=O T= 0 •• • 1 MOVE TAOL E ENTRY T 
Z=O S=O T=8 MOVE fA[)LE ENTRY 0 (PLUS) 
2=0 s=1 T=8 MOVE TABLE ENTRY 1 <MINUS) 
2=0 S=O 1=9 MOVE TI\ BL E ENTRY l <BLANK> 
l=O 5=1 r= 9 MOVE r ASL E ENfRY 1 <MINUS> 
l•Q T=lO MOVE IN-LINE TABLE ENTRY 
l=l NO OPERA n-oN 

0 
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ler11inate tbe 11ierQ:-cperato,r ope:ratiitUUl if <'~lt oon•zero $.Qu,rc:e 
cbarae:terbH9it has been •ovedl ott\M"W!i:1ie e,o,ntio:u'e wi.th the oext 
in-tine operater. 

Terminate the nicro•operator operations. 

START ZERO SUPPRESS 

Set •z• tc the ·o~ state. 

COMPLEMENT CHECK PROTECT 

Complement the state of •p•. 
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. . . . 
BRANCKING OPERANDS AND INSTRtiCTIONS 

A branch address argument "BADOR" has the fotlowing format: 

------------------------------------· OISPLACEMtNf SfYPE )EGMEN f NUt'IBER 
( .7) C21 bits> Cl) 

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

o: 

I I ·· 
I oresent if BTYPE = 1 
I . 

I 
R•lative t6 the current c-0de 
segment base Cintrasegment branch> 
Relati~e to a new code seg~ent base 
Cintersegment branch> 

Displacement is an.unsigned binary value which specifies the bit 
displacement of ~" instruction .relative to a segme~t base. The 
container size. of the displacement and BTYPE combined is a 
program parameter• 

0 

I 

·O 
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BRANCH UNCON-OITlONALLl 

OP: 03 

Format: 

'**'********••• 
. * BUN BAOOR * 
'************* 

function: 
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*'*****'*' 
* BUN * 
***'**** 

Obtain the next instruction from the location specified by BADOR. 
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bRANCH ON OVERflOk 

OP: 23 

Format: 

***************** 
* BOFL V• BADOR * 
***************** 

function: 
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******** 
* BOFL * 
******** 

If the overflow toggle equals v. a transfer to the address 
CBADURJ given in the instruction occursJ otherwise. control is 
passed to the next sequential instruction. 

fhe overflow toggle is unchanged. The length of V is one bit. 

( "".·.·· ..•. · 
f:) 

# 

0 
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SET OVERFLOW TOGGLE 

OP: 0.1 

Format: 

'********** 
* SOf l V * 
* ·······~··· 

Function: 

Set the overt.low toggle to V. 

The length of V is 1 bit~ 
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., 

******** 
• SOFL • 
**•***** 

NOTE:· The overflow toggle.is set to one if a "DIVIDE BY ZERO" is 
encount~red in the DIVIDE SPECIAL S·operator. or if a field 
overflow is attempted in the MICR form at · S•oper at or. 

\· 
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PERFORM C.:N ff.ff 

OP: 06 

format: 

*************•*** 
* PERF K, BADnR * 
***************** 

function: 

Create a stack entry with the follo~in~ format: 

---------------~--~--~----------~-
DISPLACE~ENT 
(24) 

SEGMENT NO. 
(7) 

K 
(12) 

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

******** 
* P(Rf • 
***•***** 

insert a displacement value~ rel~tiv• to the active code segment 
base and pointing to the next sequential S-instruction• into the 
stack. 

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

. Insert 

'djust the stack pointer to point to the nex.t possible entry. 

Obtain the next instru~tto~ from the location specified by BAOOR. 

. """; 
). 

() 

0 



c 

#'±¢'.'¥ #"t·.ri"W'#' 

e.URROUGHS. CORPORATION 
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PERFORH EXIT 

OP: 34. 

ror•at: 

•••••••••• 
* PXIT K * 
**•******* 

Function: 

3-19 
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******A-* 
• PXIT • 
******** 

Compare the ~ co.ntained in the· instruction ·to the K in the 
current stack entry and if unequal• procee.d to the next inline 
S·instruction• If equal• adjust the stack pointer to point to 
the pre vi ou s entry and obtain the ·· next S·i ns true ti on from the 
information contained in the f'emoved stack entry. 
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ENrEH 

OP: 18 

format: 

**********•** 
• NfR BADOR * 
***********•* 

function: 

Same function as "PERF". 

3•40 
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« is assumed ~Qual to zero. 

****•** 
* NTR * 
• ** ***·* 

0 
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EXIT 

OP: 19 

format: 

******* 
* XIT * 
******* 

Function: 

.ff.'Hd ·t-· ···m .. • ··&·w· ·· ****.'&brlbh"'Pet 
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**·* **** 
* XIf * 
******* 

Same function as "PXll". K is assumed equal to zero. 
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GO TO OEPENOINC 

OP: 39 

format: 
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******** 
* GOTO * ......... 

********************** .. **************** 
* GOTO COPlr Lr oaADOROr •••• OBADORL * 
***********************~*k************* 

function: 

Comoare the 10-bit binary value L with the variable specified by 
CCPl. The variable is first conve.rted to a binary valuer MODULO 
2 to ~he 24th power. 

If the binary value of the variable is less than zero or greater 
than Lr the next in~truction is obtained from the location 
sp~ci.f ied by D&AOORO. Note that the variable can be signed. 

If the binary value of the variable is in the range zero through 
Lr it is ~sed as an index to select from the list of OBADDRs the 
a~propriate OBADOR to be used to obtain the next instruction. 

OBACOR and BADOR have the same format with the exception that 
OBADDR always contains the seg.ment number. Although segment 
number is unneccessary for those DBAODRs with BfYPE equal to 
t@r~• in order t·a index into the list of OBAODRsr all of ·th~ 
rrBACORs must be of equal length. The contairier size of DBAOOR is 
BDISP&l + 7. • 

' \... 

. } 

O· 
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ALTER£D GO TO PARAGRAPH 

OP: 35 

For mat: 

************** 
* GPAR.OADOR * 
*'*···· ••••.• *·*:fr*.* 

Function: 
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......... 
* GPAR • 
******** 

Obtain the .n~xt instruction from the location specified by the 
address .,ACON·"• 

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

The argumen~ DAUOR is an unsigned binary ~•Lu~ which specifies 
the digit displ•c•m~nt of the "ACON" relative to the data s~gment 
zero base. 

The container size ~f DADDR is DISPB. 
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. Al TER 

OP: 36 

Format: 

******************** 
* ALTR OAOOR, ACOh * 
******************** 

function: 
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******** 
* ALTR *. 
******** 

Copy the address constant "ACON" into the data area specified by 
the argu~ent CAOOR. 

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

fhe argument OAODR is ~n unsign~d binary v~lue which specifies 
the digit displacement of the "ACON" relati~e to the data segment 
zero base. 

The container size of OAOOR is OISPB. 

1. 

' 0 

·c.·· i 
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CONO"ITIONAL BRANCH OPERANDS AND INSTRUCTIONS 

If the condition "A lR> B" is true a transfer to the address 
<BAODR> given in the instruction ·occu..-s; otherwise• control is 
passed to th~ next s~Qu~ntial ihstruction. The relation CR> is 
defined as foll-ows: 

000 Ut\OEFINEO 
001 G·TR 
010 .LSS 
011 N°EQ:. 
100 E'l 
101 GEQ 
110 LEQ 
111 UNDEFINED 

Overlap of fi-elds. is: permitted. "A" is the first operand denoted 
in the instruction~· If an instruction bas only one operand• then 
the assu•ed field i• the "A" field. 
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COMPARE ALPHANUMERIC 

GP: 224•231 

Format: 

*************************~~**** 
• CHPA OPNOl• OPN02, R• BAOOR * 
*************•················· 

function: 
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****:**** 
* CHPA * 
*****"** 

Ccmpara the two operand fields according to th~ir binary values. 

The colnparison is oerfor111ed · left tc ·right with any shorter 
operand assumed to be right•fill•d with blank characters (0100 
0000 if EBCDIC or 0010 0000 if ASCII>. 

fhe fields are c-0nsidered e~ual. when the e~ual size portions are 
equal ~nd the longer field Cif one is longer> has trajling 
blanks. 

8•ffIT data format is assumea for both fields with no checkirig to 
. verify otherwise. Slgned fields have their most significant 4 
bits Ctheir sign> modified to the appropriate numeric zone (1111 
for EBCDIC• 0011 ·for ASCII> before being compar•d. This 
modification is, not permanent :and is done so that sign doesn't 
affect the result of an alphanumeric compari~on. 

CMPA is an opti•ized S•op •. Consequently, OPNDl and OPND2 may be 
short· COP. The LOGICALSIZE of OPND2 is atways greate.r than or 
eav~l to th~ LOGICALSIZE of OPNDl. The format of the opcode is 
"QlllOOSS="· 

0 

0 
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COMPARE NUMERIC 

OP: 192-223 

Format: 

******************************* 
* CHPN OPN01, OPNoz, Rr BADOR * 
******************************* 

Function: 
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******** 
* CHPN * 
******** 

Compare the two operand fields according to the algebraic valuesr 
considering the two fields to be comprised of decimal integers. 

When the field sizes are different, the longer is tested for 
leading zeros COOQO). There is no restriction as to data type. 
In comparing an 8-BIT character• only the rightmost 4 bits of the 
character are consideredJ the other bits are ignored. 

Two fields of atl zeros are equal regardless of sign. 

Unsigned fields are considered positive. 
the same as for arithmetic Gperands. 

Sign conventions are 

Results generated by invalid digit values are undefined. 

CHPN is an o~timized s-op. OPN01 and OPN02 can be short COPS. 
The LOGICALSIZE of OPNOl is always less than the LOGICALSIZE of 
OPNOZ. The iormat of the opcode is "011088SS="• 
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CCMPARE FOR ZEROS 

OP: 232-235 

Format: 

***********************· 
* CMPl COPl• h• 8ADDR * 
*********************** 

Function: 

******** 
* CMPZ * 
******** 

Compare two operand fields according to their algebraic values. 
assuming the first field to be comprised of all zeros (0000). 

There is no restriction as to data type. 
character only the rightmost 4 bits 
considered. The other bits are ignored. 

In comparing an 3-BIT 
of the character are 

rwo fields of all zeros are equal regardless of sign. 

Unsigned fields are considered positive. 
the same as for arithmetic aperands. 

Sign conventions are 

Results generated by invalid digit values are undefined. 

C~Pl is an optjmized 5-~p. COPl can be a short COP. 
~f the opcode is "011101085". 

Opcode Data fype 8S ------
____ ,. ____ --

232 4-BIT unsigned 00 

233 4•BIT signed 0.1 

234 8-BIT unsigned 10 

235 8-BIT signed 11 

The f or111a t 
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COMPARE FOR SPACES 

OP: 37 

for mat: · 

*********************** 
ir CHPS COP 1,. ff,. BAO.OR· * 
***************~******* 

Function: 

Compare two operand fields 
assuming the first field to. be 
0000). 

.. , 
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according 
comprised 

******** 
* CHPS * 
******** 

to thair binary valu~s,. 

of al.l spaces COlOO 

The co11par.ison is performed left to right. 

Unsigned 8-Btr· format is as~umed with no checking to verify 
otherwise. 

This operator .is not .sensitive to collate taDle .addr~ss and is 
valid only for the native ~oll~tive sequence. 
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COMPARE FOR CLASS 

OP; 38 

Format: 

:••********************* 
* CMPC cop1, c, BAOOR * 
. **·*·* ****** * * ** ** ** *** * * 
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******** 
* CMPC * 
******** 

Compa~e the operand field an~ determine whether t~e field is: 

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

If the condition b~ing test~d is true, a transfer to the address 
6AtiDR given in the instruction oc.cursJ otherwise, control is 
passed to th~ next sequential in~truction. 

In the alphabetic test' ea~h character is range-checked for 110-0 
OQbi through 1100 1001, 1101 0001 through 1101 1001, 1110 0010 
thtouqh 1110· 1001 and for 0100 0000. Unsigned 8-BIT format i~ 
assum·ed with no checki nq to verify otherwise. 

In tne numeric test each· character is range-checked for· 1111 0000 
through 1111 1001. Signed or unsigned 8-~IT format is p~r•it~ed. 
fh,t> It ~its in the sign position of a sign~d 8•BlT field are 
l~~orfd• Th~ sign p~sition· is the leftmost 4· bits of the most 
significant ~haractet. 

.. 
•· 

0 

(~. 
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COHPARE REPEAT 

OP: 45 

Fotmat: 

' ****************************** 
* CMPR OPNOl, COP!~ R, BADDR * 
*************•••··~····~****** 

Function: 
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****"**** 
* Ct1PR * 
'******** 

Compare the t~o operand fields according to their binary value • 

. If t~e COLLATE TABLE ADORE~5 is nonzerti, each character in the 
operands must · ·be· transtated· before co11pari so-n• This is 
acco•P4ished by using each 8-BIT char~cter fr-0m nPNOl and cop1, 
multiplied by eight• as an index into the t~anslation table 
located at the address given by the·- -COLLATE 'TABLE ADD.RESS to 
obtain the character to be compared. 

Comparison p_roceeds from left to right. 

The -field len~ths aie consi~ered equal by repeating OP~Ot. 

B·oth fields are as.s1imed to ha.v·e unsi.gned B•BIT· data type. 

The si2e of OPNOl must divide evenly into the size of COPli 
otherw·ise .. th.e r_esults of the compare. may be erroneous. 

, rii+m' '. 
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COMPAHl COLLATE 

uP: 04 

Format: 

**************~************** 
~ CPC OPN01, cop1, R, BAODR * 
*··* * * * * * * * * * * * * * * * ill * * * * * * * * * * * 

function: 
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******* 
* CPC * 
******* 

If the COLLATE TABLE ADDRESS is nonzero, this program is using a 
nori-native cotlatinq seauence and the ooerands must be translated 
into this program's co.llating sequence before comparison. This 
is acc4mplished by using each 6-BIT' character from OP~Dl and 
CGPl., multiplied by eight, as an index into the translation table 
located at the address given by the COLLATE TABLE ADDRESS to 
obtain the character to be compared. 

th• comparison is performed left to right with any shorter 
operand assumed to be right-filled with blank characters Cthe 
blanks being translatea if this program is using a non-native 
ccllating sequence). 

The · f ~elds are considered equal when tbe equal &ize portions are 
tid~l and the lo~ger. field Cif one is ldnger> has 'trailing 
blanks. 

a-ell data format is assumed tor both fields with no checking to 
'.YJftJY othe.rwise. Signed fields have their most significap.t It 
bltl, i.e~, their sign modified to 1111 before translati~n is 
~~ne (if necessary). rbis moaifica.tion is not permanent and is 
done so that th~ sign will not affect· the result of an 
alphanumeric compari s.on. 

.-~-~-:~';f"··:··.'" 

·.o.··.· ,, 
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MISCELLANEOUS INSTRUCTIONS 

COMMUNICATE 

OP: 33 

for mat: 

************* 
* COHH COPl * 
************* 

Function: 

Move the length and addres.s fields from .the 
RS.COH~UNICATE.MSG.PTR field located 
RS.NUCLEUS,. convef"ting them enroute. 
unchanged. 

*******·* 
* COMM * 
******** 

COPl entry to the 
in this program's 

The origin field is 

The length is converted from a digit or character length to a bit 
length. The addres~ is stored as an absolut~ bit address. 
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LOAC COMMUNICAfE REPLY 

OP: 41 

Format: 

"************* 
* LDCR OAODR * 
····*********** 
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******** . * l.OCR * 
·******** 

0 

Function: 0 
fhe LOCR does the mapping -0f R5.RMSG.P2 and the last logicat l/O 
status values as follows: 

RS.RHSG.P2 Value 
O <Good Complete> 
1 CAr E~O> 
2 CI/O Error) 
3 <Incorplete 1/0) 
4 ·<Ouplicat~ Record OK> 
5-10 

LAST LOGICAL I/O STATUS 
bit 0 <Exception O~sctiptor 

value of O 

Value 

Value 
follows> 

value of 1 examine 
1 <Boundary Violation> 
2 ·<Duplicate Key) 
3 <Sequence Error> 
4 (Variable length Record Err> 
5 <Invalid Key) 
6 CReser.ved) 
1 <Parity Error> 
8 CR es er ved > 
9 CAT END I EOP> 

10 <Short Block> 
11 <Reserved> 
12 <Reserved) 

Stored at OAOOR 
0 
1 
2 
3 
0 
1 

Stored at OAODR 

2 
following bits 

1 
1 
1 
2 
1 
2 
1 
1 
l 
2 
1 
z 

0 
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J3 CBr~ak Dn Ouput> 
14 (Reserve~> 
15 CTime Out> 
16 - 23. CRese.r\/ed> 
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z 
1 
1 
1 
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WAIT COMMUNICATE REPLY 

OF: 56 

************** 
* wTCR OAODR * 
************** 

Function: 

COHPA~Y CONFIDENT!AL 
01800/81700 COBOL/4 S•LANGUAGE 
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******** 
* WTCR * 
******** 

The wrcR returns the valua of R5.RHSG.P2 at OAOOR. 

" . . 

O,"fo 

I 

0 

0 
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CONVERT 

OP: 40 

format: 

********************* 
* CONV COPl DADOR N * 
********************* 

Function: 
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******** 
* CONll * 
******** 

Convert the operand denoted by COPl from a decimal value to an 
~nsigned 24-bit binary value, truncating or zero-filling on the 
left if neiessary. Place th~ result at the location specified by 
DADOR. N represents the number of bits of converted value to 
store at OAOOR. 

The operand must be either unsigne~ 4•BIT or unsigned s~e1T · 
units. 

See 'MAKE PRESENT' for definition of OAOOR. 
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~ AKE 'p R £ SE N T 

OP: 42 

Format: 

················~··· * ~AKP COPl~ OAOUR * 
**************~***** 

Function: 
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******** 
* HAKP * 
******** 

Laad the data segment specified by COPl and plaie th~ base 
relative address of the data area specified by COPl into· the 
24-bit location specified by OADOR. 

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

fh~ container size of DAOOR is DISPB. 

0 

0 
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BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROOP 
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f1AROWARE MONITOR 

OP: 43 

Format: 

•************* 
* HMON OPNDl * 
********** ****· 

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

The low-order 8 bits of the field described by OP~Dl are used as 
the input to the monitor micro-operator described in the 
following product specifications: 

M·Memory Processor 
S·Memory· Processor 

#1913 1747 
#2201 6760 

fhe length of t~e ;field described by OPNDl must 'be greater than 
or equal to 8 bits •. ·· 
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FILE STATUS 

OP: 57 

format: 

******************* 
• fSTA, WRlf, COP • 
*************•***** 

function: 

******** 
* fSTA * 
******** 

f lace in COP the translated value of 
IC.WRIT indicates whether the last IO 

the status of the 
was a READ OR WRITE. 

last 

The translation from COMMUNICATE REPLY CRE.RMSG.P2> or the last 
logical 1/0 statu~ values to f~le status codes is :according to 
the t~llowing tabl~: 

COMMUNICATE REPLY ~alues returned by MCP 
O <Good Complete> 
1 <AT ENO I EOP> 

2 CI/O Error) 
3 <Incomplete l/Ol 
4 <Duplicate Record OK> 
s•10 

LAST LOGICAL I/O STATUS 
bit O CExcep.tion Description follcws> 

value of C 
value of 1 

1 <Boundary Violation> 
2 <Duplicate Key) 
3 CSaquence Error> 
4 cvariable Length Record Err> 

2 5 Clnvalid Key> 
·6 <Reserved) 
7 <Parity Error> 

FILE STATUS CODES 
00 
10 <READ) 
34 (WRITE> 

Examine 1/0 status 
94 CREAO), 95 CWRITE> 

02 
99 

FILE STATUS CODES 

99 
examine fQllowing bits 

24 
22 
21 
92 
23 

30 

0 

0 

0 
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8 CReser ved") 
9 CAT END /. EOP) 

10 CShoi't Block> 
11 <Reserved)· · 
12 CRese.rved > 
13 <Break On Ou;tput> 
14 CRese~ved) · 
15 <Time Out) 
16 •23 <Reserved) 
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not requested 
91 

.97 

96 

for any COMMUNICATE REPLY or last ·logical 11:0 status value that 
does not have a Fil• Status code' the cohdition wilt be masked 
out ~1th the result ~~sk specified by lhe co~municate. Note that 
an EOP will result tn a "34" instead of the expected Cand 
correct> "00". 
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til~AHY SEARCH ASCE~Dl~G LOW 

OP: 56 

format: 

******** 
* BSAL * 
******** 

************************************** 
* 8SAL COP1• OP~o, KEY.OFFSEf, COP2 * 
************************************** 

Function: 

Use a binary search to find the lowest indeJ value of a key in a 
table that matches a seatch argument. If no match occurs then 
the index will aescribc the value of the. next highest key in the 
table. 

COPl is the index descriptor. OPhD is the search argument 
descriptor. KEY.CFFSET ~s a 20 bit binary value that denotes the 
beginning of a key relaiive to the beginn.ing of a table element. 
CCP2 is the table descriptor. At the beginning of this op, COPl 
describes the largest zero-relative index value of the tabl~ for 
this search. The table is supposed to be an ascending ordered 
table such that table CiJ.key <= table Ci + 11.key. 

fhe algorithm tor this binaty search is characterized as follows: 

•AR i, high, low : integer; 

end 

searcn_argument : character Ckey_lengthH 
table : array co •• cOPt_valuel of table_elementsi 

low:= Oi high:= COPl_value; i:= low;, 
repeat <low <= i <= high} 
if search_argu•ent >=table CiJ.key then low:~ i 
else high:= ii 
i:= Chigh +low> div 2; 
until Ci = lowli 
COPl_value:= high; <search_aigument <= t'ble Chigh)} 

0 

0 .. 



.. 
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!INARY SEARCH ASCt~O!NG. HIGH 

OP: 29 

format: 

******** 
•·.BSAH * 
******** 

* BSAH COPl• OP~O~ KEY.OFFSET, COPZ * 
********** *********:************* ·····* 

Function: 

Use a binary .se·arch t.o f.ilid. the highest index value of. a key in a 
tab~e that matches a search argument. If .no match occurs then 
the i n de x v al u e '4 i t l d'e s c r i be t he ~·ext tow e ~;t k e y i n t he t ab l e • 

COPl is the \nde~ d~scriptor. OPNO is the search argument 
descriptor. KEY.OF(~ET is a 20 bit binary value that denotes the 
beginning of a key r:elat.ive· to the beginning of· a table element. 
COP2 is the table descriptor. ·· At the beginning of this OP• COPl 
describes the larses'.t zero-relative index value of the table for 
this sea~ch. Th~ table is supposed to be an ascending ordered 
table such that tabt.e Cil.key ·<= table Ci + ll.key. 

The algorithm· f6r this binary search is ch~tacterizea a~ follows: 

VAR i, high. low : intege~ 

begin 

end 

search_:argument: character Ckey_length>; 
tabl.e :. array CO •• COPl.valuel of tabte_ele1tent; 

low:= o; high:= COPl_value; i := higtd 
repeat " <low <~ i <::; high} 
if search_argument >= table Cil.key then low:= i 
else high:= H 
i:= {~fgh ~ low t 1> div 2; 
until (i=highH 
COPl_value:~ lo~; <search~argument >= table <tow>> 
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BI NARY SE AR Cl:I DESCENOI NG LOW 

OP: 30 

format: 

****************~*********~*********** 
* BSOL COPl• OP~O• KEY.OFFSET• COP2 * 
*************************************• 

function: 

******** 
* BSDL * 
******** 

use a b i n a r y search to f i n d the .low es t i n de x v a l u e of a k e y 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. 

COPl is the index description. OPNO is th~ search argument 
descriptor~ KEY.CFFSET is a 20 bit binary val.ue that denotes the 
beginning of a key relative to the beginning of a tJble elecent. 
COP2 is the table d~script~r. · At the beginning of this op COPl 
oesciibes the largest zero-telative index value of the tabte for 
this search. The tab~e is supposed to be a descending ordered 
table such that table Cil.key :> table Ci • !).key. · 

Jhe algorithm for this bina~y sear~h is c~~racterized as follows:. 

VAR i• high, ·lo~ ; integer; . 
search_argu•~nt l charatter Ckey_length>; 
table : array co •• COPl~valuel of table_ele~ets; 

low:= o; high:= COPl_valueJ i:= lowi 
repeat {low <~ i ~= high} 
if search_argument < table Cil.key then low:= i; 
else high:= ii 

·o·., o:!• 

0 

i:= Chigh + low> div 2; 
until Ci =low); o· ''. 
COP 1 _ v al u e : = h i 9 h; < s e a r ch .... a r g u men t > = t ab l e C h i 9 h. J • k e y } 

end 
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EINARt SEARCH OE~CENO!NG HIGH 

op: 31 

format: 

******** 
* B>DH * 
**·** *** * 

......... ~ .................. ~ ............. ~ .... . 
* BSOH COPl, OP~Q, KEY.OFFSET, COP2 • 
**************•******•**************** 

Function: 

Use a binary search t~ ·find the highest index valu~·of a key in a 
table that matches a. search argument. If no match occurs then 
the jndex ~alue will descri~e t~e next highest key in the table. 

COP l is the index descriptor. OP ND· · is the search ar gum en t 
d~scriptor. KEY.OFFSET is a 20 bit ~in~ry v~l.ue that·denotes the 
beginning of a key relative to the be~inning of a table ele•ent. 
tOP2 is the tabl~ descripto~. At th~ beginning ~f this op• COPl 
describes the largest zero·relat ive index value of the table for 
this search~ The table i•.supposed t~ be a d•s~ending ordered 
table su:ch that· table U J .. key => table Ci • lJ.key. 

The algorithm fo~ thi- binary seatch f~ char~cterized as follows& 

VAR i, high• low : int·egerJ . 
search_argume.n-t : array [i •• ~ey_lengthl of'chari 
table : array co •• cOPl_valuel of table_ele•entsi 

begin 

end 

low:~. Oi' high:= COPl_vatuei i:= high; 
repeat '.:{low·<= i <= highl 
i~ s~arch _argument <table Cil.key then low:~ jJ 
else hig~ : ii . 
i := Chigh + low + 1> div 2; 
until (j = hi ghH . 
COPl~~atue:= low; (search_argu•ent ~> table Clowl~key} 
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******** 
* OSEf • 
******** 

0 . 
. 

Build a descriptor of COP at the location specified by OA~OR. o 
fhe for~at of a descriptor COESC> is that of a COP entry after 
the OCCURS OEPENCING value has been applied .and after subscripts 
er jndexes have be~n eval~ated to derive an ultimate 
displacement. 

The current 61800 format for a descriptor is as follows: 

·oEsc·c64> 
--------------~--~------------·--------------------~-0 AT A• 

TYPE 

<4) 

MULTIPLE~ 
ENTRY­
ftAG 
Cl) 

SIGNED SHARED- LITERAL-
OATA- FLAG 
FLAG 

(1), (1) (1) 

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

-~-------------~--------------------·------~---LENG TH­
IN­
O.IGITS 
(14) 

5EGNO• 
on-IPCD­
INDEX 
(10) 

OISPLACEHE~T FILLER 
IN DIGITS 

C20 > Cl2) 

'----------~--------------------------~--------
fhe MULftPLE.E~~RY.FLAG and LITERAl.FLAG ate equal to zer~ in the 
above format. 

0 . 
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INSPECT SEfUP 

OP: 51 

format: 

***************~*************************************** 
* ISET v1, v2, FLAc,. DAODR1, cop1, COP2, DAOOR2, OPND * 
**************~************~*************************** 

function: 

Euild an INSPECT.TABLE entry at OADDRl. 

******** 
* ISEr * 
******** 

Vl specifies wh~ther this is the last entry CV1=1> or not. V2 
indicates whether BEFORE, v2~1. or AFTER, V2=2, or both• V2=3, 
were speci tied. FLAC indicates the mode of INSPECTION. 

FLAC = 0 indicates f IRST 
fl AC = l indicates LEADING 
fl AC = 2 indicates ALL 
FLAC = 3 indicates CHARACTERS 

OADORl indicates the location for this INSPECT TABLE entry. COPl 
indicates the number of characters to be talli~~ or replaced when 
FLAC is not equal to 3. 

COP2 is the count field for tallying or the 
DAOOR2 is the location of the source 
BEFORE/AFTER i~ speciiied~ 

replace•ent string. 
filed description if 

OPNO is the delimiter if BEFORE/AFTER is specified. 

Set lNELIGIBLE.FLAG=O. 

If V2=0• set AFTER.FLAG =O and examine the source field for the 
delimiter specified by · OPN01. If a match is found~ 1et 
ELIGIBLE.POSITION to the character position of the beginning of 
the first occ~rrence ~f the delimite~. If a match is not found• 
set ELIGl8L£.POSITION=O and AFTER.FLAG=l. fhis1 in effect, makes 
the entry eligible for all cha'racters of the 5ource field. 

lf V2=1, set AffER.FLAG=l and exa11dne the source field for the 
delimiter specified by OPN01. If a match is found, set 
ELIGIBLE.POSITiON to the characte~ ~osition to t~e right of the 
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fir~t o~currence of t.he delimiter. If ~ match is not fo~nd* set 
INELIGlBLE.flA~=l. 

If VZ=3·' s~t ELIGIBL[.POStTION=O and AFTER.FLAG=!. This, in 
effect~ ~ak~s the entry eli9~ble for all characters of the source 
field. 

lhe descripti6n of the .INSPECT TABLE is as followed: 

INSPECT.POINTER is the fi~~t 24 bits of the.Inspect Table which 
is used to save a pointer into the source string ;n case 
inspection is interrupted. This field is followed by a variable 
~u~ber of entries with the following format: 

INSPECT.TABLE.ENTRY' C148> 

-·------------------~----·-----·--·-------------------------~--------LAST• INELIGIBLE- AFTER- ELIGIBLE• fl AC DES Cl DESC2 fILLEfi 
ENTRY- FLAG FLAG POSITION 
FLAG 
( l) ( 1) ( 1) (13) (2) ( 6 ".) ( 6lt) (2) 

--+-------·~-----~-----·----~---+----~-----·-----·-~--~-·----~-.~----
I 
I 
J 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
f 

• I 
I 
t 

I 
I 
I 
I 
.f 
I 
I 
r 

I I 
I I 
I I 
I I 
I 
I 
I 
l -· O=ELIGIBL~ 
I l=INELIGIBLE 
I 
-- O=more entries 

l=last entry 

• 

I I 
I I unusea 
I I 
I I 
.1 I count field or. 
I I replacement 
I ·I string 
I I 
I char•cters to be 
I tallied or replaced 
I <not meaningful if· 
I fLAC=3> 
I 

O=f IRST 
l=LEAOING 
2=All 
3=CHARACTERS 

••position at which OESCl becomes 
eligible for comparison jn 
conjunction with the AfTfR.flAG 

O=BEFORE 
l=AFTER 

·• , . 

0 

0 

Tl .. :' .. ··· 
V' 
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** ** **·* * 
* INSP * 
******** 

Inspect the source field specified at OADDR2• tatly1ng• if V=O• 
or replacing• if V=l• a variable number of 8-BIT characterCs>. 
The location of the character Cs) to be tallied. or replaced and 
the location of count field or replacement string is specified in 
the Inspect Table specified by OAODRl. 

Eligibility of an entry is establishe~ as follows: 

1. If INELIGIBLE.FLAG=l• this ~ntry is ineligible. 

2. If AFTER.FL,G=O and the current character position is not 
less than ELIG1BLE.POSITION• this entry is no longer 
eligible and it is made in•ligible otherwise the entry is 
eligible. 

3. If AFTER.FLAG=! and the current c~aracter position is l~sa 
than ELIGIBLE.POSITION, this entry is ineli9ibte; otherwise 
the entry is eligible. 

4. When looking for a match and the numbet of characters left 
in the source is. less than the size of the data item 
specified by OESCI• this entry is made ineligible •. 

Note: An entry is made ineligible by setting INELIGlBLE.fLAG=l. 

The comparis.on operation to determine the occurrences of the 
operands to be tallied or replaced occurs as f~llows: 



8lHROUGHS C-ORPQRATION 
COMPUTER .svSfEM5 GROUP 
SA~TA ~ARBARA PLAkl 

·3-10 

CGMPA~Y GONf lDENTIAL 
IH600/81700 COBOL74 ·s-LANGUAGE 

P.s~ ~222 3069 <Ul 

l. The entries in the IN5PECr.rABLE are considered in the order 
in which they are specified. 

2. If the entry is. el19ible1 0£'.iCl is compat"ed aga·inst an equal 
number of contiyuo~s characters, starting with the leftmost 

· c h a r a c t e r . o f t he sour c e f i e l d • 

3. If. no match occurs or if the entry is inet igible, the 
co~parison is repeated for each successive entry, if any, 
until either a match is found or the~e ts no neKt successive 
entry. Khen ther~ is no successive entry, the chara~ter 
position immedjately to the right of the leftmost character 
position considered in the last comparison cycle js 
considered as the leftmost character. position, and ~he 
comparison cycle begi'ns with the first'ta~le entry. 

4. Whenever a match occurs, tallying or re~laci~g takes ~lace. 
The character position immediately to the right of the 
rightmost character positjon that participated in the match 
is now considered to be the leftmost character position of 
the source tield and the comparjson cycle starts again with 
the first table entry. 

5. The comparison operation continues until there are no 
eligible entries iri the table or until the righ~most 
character position of the source filed has participated in a 
match or has bee~ considered as the leftmost chara~ter 
position. When this occurs' the inspection is terminated~ 

NOTE: 

I t i s i n t end e c th a t th i s pro c es s be inter r up t ab l e a t t h.e 
beginnin~ of the cycle~ lNSPECJ.POINTER i~ the first 24 
bits of the Inspect fable used to save and restore th~ 
pointer into the source field in case interrupt occurs. 

·o 
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A detailed description of the inspection cycie.is as follows: 

1. Set C~Tren~ position P=INSPE~l.POINTER. 

2. Point to the first ehtry in the Inspect. Table. 

3. If the entry is ineligible• 90 to step 5. 

4. Do th~ following ~ccording to the contents of FLAC: 

a. If FIRST is sp•cifi&dj look for a.match. 

s. 

.. . ·. . 

If a match is ~ot found go to step 5. 

If a match i~·found, m~ke the ~ntry ineligibt~, tally 
or repl~ce and gn to step 7• 

b. If LEAOihG is ipecified• make the entry ineligible~ 

If CAFTER...FLAG~O ANO P NOT=l> OR CAFTER.flAG=l ~NO P 
· NOT=ELIGIBLE.POSITIO'Nh go to step 5. 

Look for ~ m~tch •. 

If a match is ~ot f-0und• go to step 5. 

If a match is f-0und, tally qr replace c~ntiguous 
occurrenc•s ~f DE5Cl and 90 to step 1. 

c. If ~LL is specif i~d, look for a match. 

If a match is· not found• go to ~tep 5. 

If a ~atch is found, tall~ or ~~place and go io step r. 

d. If CHARACTERS ~s s~ecified~ tally or replace and·go to 
step 6. 

Get the n•~t tabl~ ~ntry. 
step 

. If there is a- next entr~ go to 
I 

lf INELIGIBLE.FLAG=l for atl the table entries~ 
the process. 

ter mi nat e 

fi. Increment P by 1. 

1. If P is· greater . than the size of the source string, 
ter•inate the pr~c~ssJ othe~wise go t-0 step 2. 
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S TlH NG 

OP: 53 

Format: 

********************************************* 
* STRI z, CPNCl· CADORl· cop1, 0Ph02· BADDR * 
********************************************* 

Function: 

******** 
* STR I * 
******** 

~eve a variable number of 8-bit characters from the source field 
denoted by OPNOl to the <lestination field specified at OAOOfU 
using the value specified in COPl as a character offset into the 
destination field. l indicates how OPN02 is to be used: 

O=OPN02 is the # of characters to move 
1=0P~02 is the delimiting characterCs> 
2=0P~D2 is omitted ~ the # of characters 

to move is the size of OPN01 

UAOOR specifies the next statement if overflow occurs. 

An overflow condition is caused if at anytim~ during execution 
the value in the pointer field is less than one or greater than 
the size of the destination strinq. 

If an overflow condition exists• the operation is terminated and 
the next instruction address is obtained from BAOOR. 

The transfer of data is governed by the following rules: 

l.o Characters are moved fr om the source field to the 
.destination field in accordance with the rules for Move 
Alphanumeric CMVA) except that .no space fill will be 
provideo. The contents of CO Pl are incl'emented by one tor 
each character trans terr ed. 

2. If V=O, charact9rs are transferred until the end of the 

O.~ .•... \··' f,/ 
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source field is relchea. or until the number of characters 
specified by OPND2 •re transferred. 

If v~1. characters are transferred until th~ end of the 
sourc~ field is reached• or until the delimiting 
characterCal specified b~ OPND2 ar~ enc-0untered. rhe 
delimiting character(s) specified are not transferred. 
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OELIHtTEH SETUP 

OP: 54 

Format: 

***************************** 
* OLlH v1, v2~ OAUORt, COPl * 
***************************** 

function; 

********. 
* OL IM • 
******** 

Sui~d a delimiter table entry at the lbcation specf fi~d b~ 
O AD Dk 1 • V 1=1 s p e ci f i e d that th 1 s is the last entry. · V2=1 
jndicate• that ALL ~as specified. COPl is the delimiter. 

the table used by the unstrin~ S•operatar cbntains a variable 
number of entrjes with the .foll~wing format: 

O,ELIHI fER •. TABLE•ENTRY C 08) --------~~-- --~- ----.- --.•-----~_,. ___ -~---- ------
LAST-ENTRY-FLAG ALL-FLAG OESCl FILLER 

(2) (1) Cl) C64) 

---·----~---------·-·---------·~------·-----~ 
l 
I 
1 
I 
I 
I 

. ~ 

I 

-- unused 
I 
I 
I 
I 
I 

delimiter descriptor 

-· O=more entries 
l=last entry 

O=si~gle occurrence of delimiter 
l=all occurrences of detiaiter treated as one 

0 

0 

0 , 
.. 
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When Z=l• DADDR3 specifi~s the location of the Delimiter Tabte 
and the following comparison cytle occurs: 

1. The e.ntries in the Delimiter Table are ctinsidered in the 
order in which they are specified. 

2. The delimiter is compared against an equal number of 
characters of the source field• starting with the leftmost 
character. 

3. If no match.occurs• the comparison is repeated for each 
successive entryr if. any, until either a match is found or 
there is no next successive entry. When there is no 
successive entryr the characte£ position immediately to the 
right -Of the leftmost character position considered in the 
last comparison •cycle is consi.dered as the leftmost 
character position• and the comparison cycl~ b~gins with the 
first table entry. 

4. Whenever a match occurs• examination stops and the 

s. 

comparison cycle i$ discontinued. 

The comparison operation continues until there are 
entries in the t~ble or until th~ rightmost 
position of the source field has participated in a 
has been considered as the leftmost character 
When this occurs• examination is terminated. 

no more 
character 
match or 
position. 
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******** 
* UNST * 
******** 

********************************************* 
* UN5T r, M, l• c, J, BAOOR, OAOORl· cop1, 
* OAOOR2, CPNDl• CADOR3, copz, cop3, OAODR4 * 
********************************************* 

function: 

~ove a variable number of 
specified at OACCRl t-0 
using the value specified 
the source field. 

8-bit characters from the source field 
the destination field denoted by COPl 

at OADOR2 as a character offset into 

Any of toe follow1ng situations causes an overflow cond;tion: 

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

2. l=O and the value in OPNOl is less than one or ~reater than 
the size of the source string. 

3. Upon completion of the operation, F=l or F=3 and either of 
the following occurs: 

a. fhe source field contains characters that hav~ not been 
examined. 

b. l=O and the number of characters transferred is less 
than the number of ~haracters specified by OPND1. 

If an overflow conoition exists, the operation is terminated and 
the next instruction address is obtained from BAOOR. 

(,·-.. ·\ 

_i 

0 , 
i 
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The transfer of data is governed by the fotlowin~ 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 determ~ned as follows: 

a. If Z=l, the examination proceeds left to right until 
either a delimite~ in the Delimiter Table specified by 
OAODR3 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 ~haracter to be examined. 

If two contiguous delimiters are encountered, the 
number of characters examined is zero. 

b. If Z=2• the number of characters is the size specified 
by COP i. 

3. The characters, thus examined• are moved to the destination 
field as follows: 

a. If C=O• the characters are moved in accordance with the 
rules of the Move Numeric CMVN> S•operator. 

If th~ number of char~ct~rs to be moved i5 zero, the 
destination field iszero•filled. 

b. If C=t~ the characters are moved in accordance with the 
rules of the Move Alphanumeric CHVAl S·op~rator~ 

If J=l• th• c~aracters are moved right-justified. 

If the number of characters to be moved is zero• the 
destination field is ~pace-filled. 

4. If the delimi~er receiving field is present• the delimiting 
characterfsl are moved to it in accordance with the rules of 
the Move Alphanumeric O~VA> S-operator. If the delimiting 
condition is the end of the string• then it is space•filled. 

s. If the count field is present, the number of characters 
examined is moved to it in accordance with the rules of the 
Hove Numeric CMVN> S•operator. 

6. If the tallying field is present• 
contents in accordance with the rules of 
One C I NC 1 > S - ope r a tor • 

one is added to its 
the Increment By 
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1. If Z=O, l=Z ~r the deli•iting conditiori i$ the end of the 
string, the pointer fi.e.ld. is set to point to the character 
io the right of ~he last charact~r transferred in step 3. 

I f Z = 1 , t he po. i n t er f ie l d i s s e t a s f o l l ow s : 

a. If the ALL.flAG=O :for the matched delimiter, it points 
to the character to the right of the delimiter. 

b~ If the ·ALL.FLAG=! for the matched delimiter, .~he string 
1s .examined for contiguous occurr~nces of the ~e!imiter 
and it points to the right of ihe last such occurr~nce. 

.. .. 
. + 

0 

0 

. 0 
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******** 
* IPCO * 
******** 

The execution of this. ·s•op . results in the co~struction and 
insertion O·f an 80-bit Sy'Ste11 Descriptor for the COP in the 
I~C.OICTIOHARY at the displace~ent addre~s spe~if i~d by v. Th• 
base address of the IPC.OICTHJNARY is· adjacent to the program's 
RSN and can be found in RS.IPC.OICTIONARY•SPACE as an absolute 
address~ Th~ BlDO~ c~~tains the address: of the first IPCD s-op 
which references an op•rand th~t lies in an overlayable data 
segment. This address is required by the interpreter w~en 
ch~ckerboarding. has occurr~d and a necessary data segment does 
nnt fit into dynamic memory without overlaying another required 
data se~ment. · 

the Inter-Program Com•u~ication ~!PC> Module provides a facility 
to transfer control fro• one program to anoth~r and the ability 
for both programs to have access to th~ same data items. 
languag~ is no~ a ~arrier in IPC. · The·na•es of the programs to 
which control is to be passed may or may not be ~nown at compile 
time. Additi6~ally~ this .•od~le provides the· ab.itity to 
deter•ine the availability of •emory for the program to which 
6ohtrol is being passedA 

Th~ definition of a •r~n uriit' is critical to the implementatiQn 
of the CM.L/CANCEL m.echanis• described in the ANSI Standard. The 
beginning-of-job CBOJ> of any program via an EXecute does not 
establi•h a run unit. A ru~ unit is established· only when ·an 
Executed program ini~iates anothe~ ptogram CBOJ) via the CALL 
communicate. lhat CALled program i.• now a member of the run unit 
associated with t~e ~ro9ra11 that was originally !Xecuted. 
Likewise• any program CALLed by a program within the r~n unit 
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becd•es part of that run unit and re•ains in ·thBt run unit until 
ter•jriated or CANCELled. A job cannot be a meaber of •ore than 
o~e run unit. Th• following f f~ure represents seven programs 
CA - G ) w h i c h ha v e b e f! n c a· ll e d w i t: h i n a r u n u n it • 

Previous 
Path 

~---> 

• .. 

• 
• • 
D 

• 

A CA was EXec~ted> 
l 

· .. I <···· Current Path 
B 

• 
G 

\. ., 
c 
I 

' E 

The connecting ljnks are generated by and represent the last used 
~ath, and the link exjsts ·until a return CEX[T PROGRAM> is 
accomplished. Once a CALled pr-0gram has been exited co, f, G), 
it remains suspend~d in its ~urrent state. The only path that js 
of interest is the path last. traversed. 

lhe current path is important in order to check the validity of a 
CALL or CANCEL statement; a · progra• •a~ not call ~r .cancel 
itself or any of its· predec~ssors. The other links. are 
uni111portant, as any progra:m in the run unit can call or delete 
other .. existing programs <with .the previously mentioned 
exceptions> or can call new programs. 

If, for exa•ple, program 'E' c~ncets program ·~·, then th~ run 
unit corisists of all of the following program~ and appear~ as: 

' ' 

A Unattached 
I Programs 
I f', G 
[) 

I 
I 
c 
I 
I 
[ 

• . ... ., ... 

0 

0 

0 
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A call to any of these pt6grams results in a transfer of control 
to the eKisting state~ whereas a call to ~ny ot~er program 
<including '0') causes an initial state copy to be invoked before 
control is ~ransferted •. The ter•ination Cvia STOP RUN or ABORT> 
of any program i~ a .run unit results i~ · the r•moval of atl 
programs in that run un~t from •emory. 

' The calling progra• may specify one or more data items to which 
the called program .has access. The shared data ~ay be. any 01 or 
11 level item (including items whose addresses have been rece.ived 
thraugh a CALL) describe~ in the catting program. Th~ data item~ 
m~y be named and . defined differently in each program. 
Additionally~ storage fbr the shared data is never allocated in. 
the _calle~ program; the address is alw~ys passed to the ~alled 
pro gr am. 

Th~ IPC.DlCTIOhARY is a list of .SYST£M~O£SCRIPTORS built by the 
ptogram to describe tbe parame~ers to be p~ssed with a CALL. 
This dictionary is, wit~in the space defined by RS.JPC.DICT in the 
RS.NUCLEUS of the CAlling pro~ram. The l~ngth of this dictionary 
is passed in the CALL co~municate. The MMCP verifies that the 
number and length of parameters pas~ed match the 
IPC.PARAHETER.LIST of th.e CALLed program. 

The IPC.PARAHETER.LIST ij a seri~s of 24~bit fields that contain 
the length in bits. of the paramet-ers ·required for a given 
program. The o~iginal copy is generated by the compiler and 
resides at the end o~ the code file. The HCP c~n locate this 
list through a 24•bit fiild in the Program Parameter Block <the 
PROG.IPC.PTR contains th~ relative disk address ~n the code file. 
of the IPC~PARAHETER~LIST>. The number of entries in the list is 
obtained from a 16-bit field in the PPB CPROG.IPC.SIZE>. After 
the program has been successfully called•. the IPC.PARAHETER.LIST 
is appended to the RS.NUtLEUS Cand the .first ete~ent contains t~e 
number of ent~ies> in order to facilitate future calls on this 
program. 

After the MCP had verified that the number and length of 
paraaeters are correct• it updates this field to allow acces• to 
the shared data. The interpreter uses this field just as it 
would use the address of a Data Dictionary• that ·i,. to obtai.n 
the absolute addtess of the IPC.DICTinN•RY. 
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I 
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================~=! 
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I 
I 
I 
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Cal led program 

BR 

---------·----------

STATIC 
MEMORY 

I 
I 
I 
I 
I 
I 
I 
I 

LR ·-~----~----------1 • ... ---··--< RS.J PC. DICT 
I 1 •• < RS.I PC.PARM.LIST 
I -----~------------· I 1--> IPC.PARAM.LIST 

IPC DICTIONARY ------·-----------

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

Acces~ing shared data should be almost identical to accessjng 
s~gmented data. One difference is that the reading and writing 
takes place outside the program's base•to-li•it area and 
th~r~forer the base-limit check must be inhibited. This implies 
that any COP for a parameter must ha~• a flag CSHARED.OATA.FLAG> 
which suppresses the base-limit t~st and indicates that there is 
a following 10-bit field CIPCD.INOEX> which suppties an index 
into the IPC.OICTIONARY. With the absolute address obtained from 
the IPC.OICTIONARY1 the interpreter c~n proceed as if it had an 
absolute addreis for a normal data item. 

The execution of this. S·op results in the constru~tion and 
insertion of an 80-bit Syste~ Descriptor for the COP in the 
IPC.OICTIONARY at the displacement address specified by v. The 
base address of the IPC.OICTIONARY is adjacent to the prqgram•s 
RSN and can be found in riS.IPC~DICTIONARY.SPACE as an absolute 
address. The BAOOR co~tains the addr.ess of the fir~t IPCO S·op 
which references an operand that lies in an overlayabte data 
segment. This address is reQuired by the interpreter when 
checkerboarding has occurred and a necessary data segment does 
not fit into dynamic memory without overlaying another requireo 
Q!'Jt,. segment. 

c "'\. . ill 
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