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1. GENERAL DESCRIPTION 

All Cobol S-Language programs have asso~iated wi d('\.hem, a BASE 
Register and a LIMIT Register. The area betwe~n ~he ~ASE and the 
LIMIT is to be used as a data space only. All'program:code, organized 
in segment form is stored at any available.(~?<;.ation in···rnemory. 

The data space include a non-overlayabl(··~r,~aO'.~*Jch'. contains the 
COP Table and vq.rious other parameters sucft:.a~ Editing Masks and 
Record Areas. ., . 

Various parameters necessary for the' .. tpnit}ti~r··of the S-Langauge 
object code and maintained by the MCP.\.~.r~:~.· sto'red beyond the 
Limit Register • 

. A typical cobol prog·ram lay§frtt.-h1·.,~\~~~fY is as follows: 

BASE REGISTER_· __:~~~\\;;,,TC·~.'~~!!~~-~~~ ·I~- lST- ENTRY (COPX=l) 

,;\\\TABLE 

........ ., ........ · -~1¢_ DATA SEGMENT ZERO BASE 
:sPEtIAL REGISTERS . 
sTnX;i~ANAME .. MCrNiT.OR- ···--------1 
.... ~L __ .;~YM~_9J;~---·------~J 

., .. . EDIT MASKS ~ .. , -·. DA;·~--·~;~~~;·----····-·-~·-1 
ZERO AREA I 

··~------------------i 

.'.·";f TRASH(INTERMEDIATE RESULTS)~ • 
.... · !AririR-is·s···s-1;bRE{PRE-si-iff:£--cii!frNc) 
r-~----·-- ----STAcic---·--------i~ STACK- BASE 
. :~ STACK LIMIT 

~ -Lt- EXTENDABLE STACK LIMIT 
! (BOJ ATTRIBUTE) 

OVERLAY ABLE . I 
..... ;:.· DATA AREA 1 

. ....... . 1 ,. 
·<\\\LtMIT REGISTER----ti:~----~·-----~--------~--·un·~-·----·-·-··-··---··-~- EXTENDABLE LIMIT REG • 

. ,, [__ ______ _;_:~~~~~~-~~.~~~: ____ ! (BOJ ATTRIBUTE) 

·--- _____ ... _ ......... _, __ • ._..1.._ ______ _ 

S-CODE 
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The parameters pertaining to a particular progr.?:m are')\listed 
below •. The number of bits to contain the param~ter' i~>; i.sted 
below the parameter name. 

BDISPB 
5 

DSEGZ 
24 

I STACK-POINTERf 
24 

STACK-SIZE . I 
5 

COP-BASE 
24 

COPB 
6 

SEGB 
5 

Branch displacement 

Base of Data 

Base 

of COP table 

container size 

segment number container size 

Data displacement container size 

Data length container size 

COP index container size 
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2.0 FORMATS 

2.1 $-Instruction Format 

2.1.1 

: 2~L2 

Each COBOL S-Instruction consists of an S-operator ·t6lt9wed 
by arguments consisting of a variable numbe"i .of bi ts .·'.<The 
format and interpretation of these arguments i~·> sp·~cifie<l 
by the S-operator and is described in dE°iJ:ai.I; .. by:tfie.' specification 
of the individual operators. An example "()£ '6.ne su"<~.h ins true tion 
format is illustrated below. 

·~:.~~;. :: : ; 

S-Operators 

r:-3 OR 9"')f<-VAR~:A~~E->/~'sqJ?xB->I 
I OP O,...,,.PN_D __ · •.. _. -.----.---

INTO COP TABLE 
COP TABLE OR LITERAL 

The most frequer1J:ly .'tls~~\t;··$.7.operators are encoded in a 3-bi t 
S-operator deno.f~?>f~ .01;>.l.~<g;,; If OP1=7, the operator is encoded 
in the next 6 bil'~_-:;.dctiOJ::~:d as OP2. If OPl <7, OP2 is omitted. 

: : i\r: ... : ~:: :: . 

OPND 

An ope_;and is no.rfattlly referenced indirectly through a table 
contai"p}pg the §J.:Jributes of the operand. An argument which 
ref~ren'ct?..~).·~!l :.g.perand in this manner is denoted as COPX. In · 
SR~

1

t{lal casi?.:i:.t.where specified' an operand could be either 
cBfitained in~the instruction as a literal or could be refer-

<,·:.~'.f§A\·._.ind.~'t'ec tly through the table. An argument of 
·e1i~'~·;;:/typf:•ts denoted as OPND. The first bit of OPND is denoted 

""Vf:i'F'f'.d' and is used to indicate a 1i teral string or COPX 
foltows: 

1 LITERAL STRING 

COPX 
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2.1.3 Literal String 

When LITFLG specifies a literal, the literal striri.g'\v.hich 
includes the literal type (LTYPE), the literal 1eiigth.>(LLGTH), 
and the literal (LSYMB) itself in that ord~.t' are inclfr(fod in 
the code stream immediately following th~:·'pITftG. The 
for~t is as follows: 

BITS 

LTYPE 

2 

LLGTHl 

3 

The literal-type is 
:inn::::. 

LTYPE = 00 :: . Unsigh~_·g)..·h-bit 
01 == Unsigneif .. $71:>i t . 
10 = S.~·gti.~d 4-bl#?~: .. (sign is MSD) 
11 = !l~'.~i"'~r:Ve<l ....... . 

LSYMLJ 

IF LLGTHl=O 

as follows: 

. The length of t~~-:0'\~~·J-.:i ... tgf~ <ln binary is encoded in LLGTHl and 
LLGTH2. If the lf.~9r-at .. ;.\fs c:: 8 digits or characters, its 
length is el}.f9.?e<l i~i'J.tt1G'fHl and LLGTH2 is omitted. If the 
literal is ::>··s_.;-_qJgi ts···c,r. characters, its length is encoded 
in LLGTH2 with ··t~QTI::I1=0. The maxi1hum. literal length is 255 
digit~ .•••• s~r charact'e"fs\ excluding the sign. 

:\\\\}~W~\~\\\::. 

2.1.4 Operanct•:;tiittex (COPX) 
' · . ~:: :<\faff ~u<~~-:~>· 

.I .. ·.~ a.~9ume11t·•\\COPX is an index value us·ea to index into the 
\W9'.~f~.~-~#t Op.~.rand Table (COP Table). The number of bi ts (COPXB) 
ti;~·~.~.-~ .. ~o:··;~.p,dex into the COP Table is a function of the maximum 
.umhe:r,:···.o;f. COP Table entries required for the source program. 

-_;PE exkrilple, a COP Table consisting of between 513 and 1024 entries 
;;(iqf;:<:~k require 10 bi ts. 

··+The address of an entry is calculated by multiplying the value 
·cOPX by the value "COPB" and then adding the result to the 
base address of the COP Table. 

A COPX value of zero specifies that the COP Table entry is con
tained in line in the S-Instruction itself rather than in the 
COP Table. Note: The base address of the COP Table points to 
an unused entry. 
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,· 

2.1 • .s In-Line COP Information 

A COPX value of zero specifies that the COP Table inf'ormation is 
contained in-line in the S-Instruction itself r~th~·f~:~\"than in the 

::.~:: : 

COP Table. 

The format for in-line COP information diff~§rs.ft\:,ITJ.··>~.ts COP Table 
format (see section 2 .. 2) when subscripting···oj~·.;:\·iri~f~x:Gi•g is required. 

The format for in-line COP 

DATA ADDREss DATA suBscRIPT~: .fr.DATA I ASCII 
SEG1fo DISPL. .LENGTH INDEX FLAG..: TYPE. . FfAG 

~\.\:.\<{\\\\;\\;\\\\\;\.~;\\\\\\\~\\\\\\ , I 

~--2--~h--2~0P~J~~ r~~w .. ~4.COPXB~-LENB--~ 
: :. : : : ; ·:;: ~: '. ~ .. 

NO. OF 11·: "'\ INDEX ... COPXL .§.HBSCRIPT COPX2 I SUBSCRIPT 
SUBSCRIPTS 1: SUB-:-. . ... '•FACTOR 1 ..... _ . FACTOR 2 

~u__.i~D.J.U.XES SCRIP1 ··+;\\\).\ 

Present if number 
of subscripts ~l 

Present if number o: 
- · of ·subse:ripts1:_2 

.. ·· 

.-:.. ·• (, .. ~ . 
. : ..... 

'.'' ••. j_ ~ ' • 

t:;0Pxn4-.t).\~,Tuf,~B-;~~t\ Is PB~ 
TABLE 
BOUND 

Present if subscript
index FLAG=l 

Present.if number 
of subscript\ ?:_3 

. . ~ ... 

... 
.. .; 

COPXl, COPX2, or COPX3 may be in-line entries but may not be 
subscr~pted or indexed: 

A COl-'X for each i.ndex value or. subscript (up to 3) must be present. 

Note: A COPX for each subscript value (up to 3) is immediately 
followed by a subscript factor. 
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2.2 Current Operand Table (COP) 

The COP Table consists of a set of entries, whIS~i'·~·()~t.?-in the 
attributes of a variable. The width of one entry' is· 4·."function 
of the source program and is determined by. fhe purnber 'of bi ts 
required to express- its attributes of se~r{i~nt.±t~9p.er, displacement 
and length plus '• bits for expressing a '$yp!5gj:ipt: . .:f'Jag, data 
type and ASCII flag.. .. . ..... 

When the attributes exceed one entr§'j"··~~\fJtJ-2i~ 'entries are 
used to accorrunodate the additional ih$9.rn1a~·~i'Ori. Any reference 
to a multiple entry attribute points t'q/J:}ie first of its entries. 

....... ·:::;: .. : .: ... 

The format of the 

k"-~~----~~~~~~~-"'"~~~~~~~..:.-----~~~~~~~~---~-~ 

l<-SEGB->f~DISPB ~1<- ?l~-2 -7k-1-;>f 
DATA ADDRESS .,, .. DATA.·LENGTH SUBSCRIPT

INDEX FLAG 
DATA TYPE ASCII 

FLAG SEG. II 

BITS 1 to ? 1 

. ~ 

,,--·t.}--~1-~LENB --4-LENB-~-LEN.B ----;f-DISPB-~ 
H•,;_.. T 

·~ ~~~~XlSUBSCRIPT ·SUBSCRIPT 
SCRiP~FACTOR L FACTOR 2 

SUBSCRIPT 
FACTOR 3 

TABLE 
BOUND 

I"Present if subscri~ 
index FLAG=l 

~Present if number 
of subscripts~_3 

.._Present if number 
of subscripts~_2 

~Present if number 
of subscripts:2:,1 

-Present if subscript-
iridex Flag=l 
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2.2.1 ·segment Number 

2.2.2 

2.2.3 

2.2.4 

2.2.5 

Segment number is expressed in binary and spe,gVi~~~-..• ~he data 
segment number of the operand. The container size (~"&(]B) is 
function of the maximum number of data specif.fed in 
the source program."· 

Displacement 

Displacement is expressed in binary;~':~2q.<~gec:fffes the digit 
displacement of the data from the Bj\~J~: 'of··'.~}-1~. data segment. 
All data is ·stored beginning at a 0 ·M,pl)·A..>BIT address. The 
container size (DISPB) is a fo!lction (:{(·;_the maximum data 
displacement specified in the 

Data Length 

Data Length is expresse'<l'.''{·~·~· bi~a:r::X:t\and specifies the number of 
digits or charac tcrs in th~~···.q.flta ftem 'excluding the sign. The 
container size (LENE). is a fu~5i~ion of the maximum length speci-
fied in the · 

Data Type 

Data type of data as follows: 

00 = UnsfgiVi'(:l ••.. 4-bit 

~t,\~l;\\\\~F~:&~t'~\:~ ~ i ~: ~~~ · !~e ~s~~D) 

':fnd'~'~~~l%~!~t;.!~~=x 0~~:;w~!~ •is ~~:e t;~e i~~!c:~~t s~~~~~!i!~ng or 
,.)1try(s) contain the necessary subscripting - indexing factors. 

u~b~Lt?.t.~~sti.:pts or Indexes 

en subscripting or indexing is indicated by the subscript-index 
flag, the number of subscripts or indexes required for the variable 
is specified as follows: 

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

The bit immedintely following this field indi~ates the appropriate 
opeFation - indexing or subscripting. 
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2.2.7 

2.2.8 

Subscript Factors 

When. subscripting is indicated, 1 to 3 fields o'f~~;~fENs','..·~·:i:Js con
taining the binary factor by which e·ach subs5Tigt valu;~'.~) to 
be m~ltiplied .to obtain the proper dig.it ?~9!~s~;~;'.is ·r·equfred. 
The factor is the digit displacement betw~~§····e •. lefo9l):t~ of the 
table~ The value 1 is subtracted from th~· .§upscr'iptCvalue prior 
to multiplying by the factor. The subscrip{<y~~:~~ .. e may be signed. 

If the subscript v a 1 u e i s z ~ ro or ! s {~~~\~\~·~'·i)r§ , ,,"''{;£;~ ab~ o 1 u t e v a 1 u e 
is us.ed and· an error communicate will ·f.t<2..:.. i.?§ . .U.~.sk only if the final 
r.esul t exceeds the table-bound. ,;;;n;;.. .,_.·.\i~;.\\\\;\\\~\\Y'.. · 

If the binary equivalent of the 'ffilr'l:t:Jplidd,.,~~~\subscript value exceeds 
24 bi ts, overflow is ignored ,F" . 

lf the sum of the multipl~ed su 5·~!".ipt values exceeds the value 
given by table-bound, an··~·• ...... or cdrriil,~\tn.icate will be issued. 

·~::E~::· 

Note: Literal 
buildfng a new 

Indexing 

values·t'\\a-re optimized by ·the compiler by 
.,..Jn-lira{ in the s-Instruction. 

When ind¢'.x·~tJ.g is y1~.icated·, a· COPX 'for each index value (up· to 3) 
immecJ.i.a te'fY";1~9.1~ .. q~~(. the primary COPX in the S-ins true ti on. An . 
inde .. \\\W\rariabq~t~\U~J/st not itself be indexed or subscripted. 

~.)(:;:i,val4e is contained in a 24-bi t field. The value cons is ts 
0 

. h'i~~,~~~i~htd~~,~~~~e~i!i~~ ~~~ ~~n~~;i~~~~ • ad!~:s:a!~e e!:c~~~~~r~~~e. 
\tJ:H~ ... )rnm of the index value exceeds the table bound then an error 

will be issued. 
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2.2.9 Table Bound 

Table bound is a binary value used to specify 
for subscripting and indexing. Its containe~: 

1 inif'tW''\'.ya lue 
is ti'is;I>s 

2.2.10 ASCII Flag 

The ASCII flag bit of the destination field h1ftliences the 
execution of certain. code sensitive S:~;';"'~'n" .~ iifhructions. 
Th~sa instructions ar~: ~ _. 

ADD 
SUB 
INC 
DEC 

.t INCl 
DE Cl 
DIV 

MVA 
MVS 
MVN 
MNZ 

CAT 
SMVN 
MVT 
EXA 

CPA 
SPA 
CPM 

The ASCII flag bit do6"§\>·not inftti~nce the execution of the 
following code sensi d.V~Y 5.-nstruc tions in which EBCDIC is assumed: 

EDT 
EDTE 
CLASS 
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3.0~. INSTRUCTION SET 

· Arithmetic 

Increment 
Add 
Decrement. 
Subtract 
Multiply 
Divide 
Increment by one 
Decrement by one 

Data Moveme.n t 

Name 

Move Alphanumeric 
Move spaces 
Move numeric. 
Move zeros /\;\,,. 
Multiple Move Y'~}p~rnnume;~Jc 

:~~~~~~= ;~~~= !~~~~re. 
<~\)' 

Multip 1¢'.°JI.ove Zeros 
Conca t e ri'fi\::·~>-
E di t .. ~:: .. :. ..~:~\\ · 

Ed_. ;'b~~:\~\i_th Exp'f;i\~,i t Mask 

CQMPANY CONFIDENTIAL 
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Nmemonic 

MVA 
,ui MVS 
... MV~ 

MVZ 
MtvNA 
MMVS 
MMVN 
MMVZ 
CAT 
EDT 
EDTE 

SMVN 
EXA 

MVT 

OP 

">:;., .• Arguments 
\\\\\\1.F\ :::l~ 

... 

OPNDl, COPXl 
pPNDl, COPXl, 
··oPNDl, COPXl 
OPNDl, OPND2, 
OPNDl, COPXl, 
OPNDl, OPN'J2, 
COPXl 
COPXl 

Arguments 

OPND 1 , COPX 1 
COPXl 
OPNDl, COPXl 
COPXl 

COPX2 

COPXl 
COPX2 
COPXl 

N, OPNDl, COPXl, ••• COPXN 
N, COPXl, ••• COPXN 
N, OPNDl, COPXl, ••• COPXN 
N, COPXl, ••• COPXN 
N, COPX 1, OP't\1D l, OPNDN 
OPNDl, COPXl, DADDR 
OPND 1 , COPX 1 • MASK 

OPNDl, COPXt', V, SCL 
M, T, COPXl, OPNDl, COPX2 
OPND2 
V, OPN~l, COPXl 
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3.0 Instruction Set (Cont'd) 

Branching 

. Name 

Brarich on overflow 
Se~ overflow 
Branch Unconditionally 
Perform Enter 
Perform Exit 
Enter 
Exit. 
Go ·to Depending 
Altered Go to Paragraph 
Alter 

Cond j_ t iona 11.v 

Name 

Compare Alphanumeric 
Compare Numeric 
Compare for 
Compare for 

Compare for ,, .. 
Compare Multiple ...... ':': 

~1~~~tJ4~f ~:~~ n i ca te 
:- Message Pointer 

C'oiivert 
Load Data Segment 
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Nmemonic 

BOF 
:OF.V 
BUN 
PERF 
PXIT 
NTR 
XIT 

CLASS 
CPM 

CRPT 

Nmemonic 

COMM 
FCMP 

CNV 
LDS 

OP 

OP 

OP 

COPXl, N, BDISP, ••• BDISPN 
DAD DR 

. DADDR, ACON 

Arguments 

OPNDl, COPXl, R, BADDR 
OPNDl, COPXl, R, BADDR 
COPXl, R, BADDR 
COPXl, R, BADDR 

COPXl, c, BAD DR 
BADDR, COPXl, Rl, OPNDl, 
••• Rn, OPNDn, Rk 
OPNDl, COPXl, ,R, BADDR 

Arguments 

COPXl 
DAD DR 

OPNDl, DAD DR 
DSECN, DAD DR 
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3.1 Arithmetic Operands and Instructions 

Arithmeti.c operands can have any of the .following fo'rmats: 
····;:.:;.:; 

.1. Unsigned 4-bit 
2. Unsigned 8-bit 
3. S~gned 4-bit ( s-ign is MSD) 
4. Signed 8-bit (sign over MSD) 

There is no restriction as to 
an operation. 

in 

All fields are addressed by poin~ing td\Et .... e···most significant 
bit of the most significant unitL:\;j.,rhich ftj'~\~W\he case of a signed 
field is the sign. 

All fields are considered decimal integers. 

PAGE 12 

The absolute value is field is unsigned. 

Unsigned fields are 

When signed form~~\'.··.i.$ ..... §g.·7.s1 .. ·~~:ed for the receiving field for 

. !~~ ;:~~~I~E'~~,;~;~~,g~~~:~t ~!~!:~~~:!:~~i:!~v=e~e:~1!~00 If 
Four-bit operands ···ar.g) interpreted in units of four bits. When 
a signeq:'(9perand JE?,; .. s.pecified, the sign is interpreted as a 
separate'\''tifiq.,lec:.tsi~rig (leftmost) 4-bit unit which is not in-
c lug.¢'sl in thc_.·;::~Jcitement of length. 

·;::@V 

E,\t& ,,~ ... ".'.'.~"~·t °:P<7rands are interpreted in units of eight bits. 
wh'C°~t:;~:#'\;;··sig;11ed operand is specified, the sign is interpreted as 
· )~.ing'\\¥orita'ined in the leftmost four bits of the leftmost 8-bit 
~r·; '"'» t • '+.\\\\\/ 

.X.he···1~''hgth of the operand field specifies the number of 4-bit 
. · ·O·r> 8-b it units • 

;: :: : :. ~ -~~i= 

·:;a·· 

When eight bit units are specified for the receiving field of 
an arithmetic operation, the leftmost four bits of each 8-bit 
unit, except the unit carrying a sign, is set ·to 1111 if EBCDIC 
or·to 0011 if ASCII. 

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

UNIT 

0000 
0001 
0010 
·0011 
0100 
0101 
0110 
0111 
1000 
1001 
1010 
1011 
1100 
1101 
1110 
1 /.\\;····· 

VALUE 

"<}• .. 

ttnaef ine 
tfri\~¢-~j~.pe d 
Undefi:tj(,;d 

.. \Undef i.n\~·a 

+ 
+ 
+ 
+ 

+ 
+ 

In addition a~.9 subl;t_~t .. ¢t16"ii, when the field length of the 
result is shcrF~·~.;i; .. thari·>e.fther of the operands, the correct 
result is store·a~·~J~.Lit can fit. Results "generated when 
the result field f.§\).tiot sufficient to· contain the result 

:~: ~~ ~!\i~~~~f !~~\\'~~~~, t~: a~~~~ 1 ~e;!e ~~ i ! : !~:g: ~o ~:: ~ 
.. ::~:;:::·: :\~::· 

I11J~;;"f;; re..~ add;~·~>"'.Jt' add, three address subtract and in multi
p·X~?~_ .... ~·~}?al .. f:>."f partial overlap of the first two operands is 
pe'r'ttl.ift.:'ed.{·;:.·Results generated when the result field totally 

p·~rFfta{iy overlaps either of the operand fields are not 
if fed·~ 

~ address add and subtract total overlap is permitted. 
·· .. ·\1tR.:'e.,s.µlts generated when the result field partially overlaps 

i6~first operand field are not specified. Note that total 
overlap implies that the two types of fields is identical. 

No overlap of operands nor result fields are permitted in 
divide. Results generated under any condition of overlap 
are not specified. 

PAGE 13 
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~3.1.1· Add Three Address (iiin OPNDl, COPXl, CO~ 

Algebraically add an addend denoted by OPNDl 
augend denoted by COPXl and store the sum in 
location denoted by COPX2. 

_s_u_B_o_PND_l_,_o_P_N_D_,.~_~b~&~D"' 
~;;\\ :: ;: ; ::· 

:!~!b~a!~~~!~d s~~~~~~~ ~~ s~~~;h:~~ '·~d"e"'"'n"c,,._.o ........ t ....... e ... ~"::~~~~~Dl 
'3.1. 2 Subtract Three Address 

. -

ference in the location denoted by 

'3.1. 3 Add T~o Address ~C OPN~}:_! C0£l):.J 

I3.l.4 Subtract Two Address 

Algebraically subtra~\"f.~'\A•\.sub~"":~W~nd denoted by OPNDl 

~~~=n~e m~~u~~~ f;:~~~~:~,~~~~i:~~~~~ ~;d C~~~~~ the dif-
3.1.5 Multiply l MljJj, OP~;s~~~~t~CoPX2] 

::~1~\\~\\l\F\~1: .. :n~i:~:· 

Algebraically .rri"Ul;".~·iply a multiplicand denoted by COPXl 
by a multiplier detiqJ.ed by OPNDl and store the product 
in the J.·· cation deno"'ted by COPX2. 

·~v: :;\\\: •!. .·::.::::::~ 

",\\;',;,,,, .... ("' ..... \\"' 

~:,~":\i;f!~u!~~;!~~~:.;~~g!~s!s b;he a!~:t~~ ~~e C;~~~~hs of 

T ·¢Xtf.q ... sul~.'.··g"ield will always be either signed 4-bit 
orrrfat.':·9:i;:·.'~nsigned 4-bit format. 

PAGE 14 
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3.1.6 

3.1. 7 

3.1.8 

Divide I DIV OPNDl, OPND2, COPXl 

Algebrai.cally divide a dividend denoted by OPNP.~ ~f·a 
divisor denoted by OPNDl and store the quotient- ·1n 109'?1:.Jon 
denoted by COPXl. Store the remainder in the\):c,>catiori>7<\\\' 

denoted by OPND2. 

The result field length is the difference .'6 ·.jt:}ie J.'~\~~ths 
of the two operands and must be denot9g by COP!t.1"! ... 

· · ·:::i~H~:::: 

Results are not specified if the leng 'J. b·~·~ .. ·~h'~\\\ dividend is not 
greater than the length of the divisor~.·~">~/\ g.· 

If the absolute value of the di:Vi~"Q:i; .... is rt"b..\t greater than the absolute 
value of an equivalent nurnb~x ... .of d.;:i;.qjpg digits of the dividend, the 
res u 1 t is u n<l e fined • ,\\\\\\\W \\t:\\!\\\\\\~\\: 

Division by low toggie being set. 

The sign of the remainder ls.\<that of the original dividend • 
.. :~:1\y:::.:: 

The dividend field \)t 
unsigned 4-bit fq.;x:rnat.\f''' 

either signed 4-bit format or 

Inc.rement by One -----.-- .·•·--

Algebraically "a.~lrl\ .. the 
by COPXl and stof&;,.\.th.e 

· .. :;.\~\;\~~/ 

itive integer one to an augend denoted 
result in the iocation specified by COPXl. 
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3~2: Data Movement Operands and Instructions 
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In general, fields involved in data movement opfra:tl.()ns can have 
any 'of the following formats: '•U\\\i\\;;Un.uuc ''°'\\' 

1. 
2. 
3. 
4. 

Unsigned 
Unsigned 
Signed 
Signed 

4-bit 
8-bit 
4-bit (sign is MSD) 
8-bit (sign over MSD) 

Any restrictions as to the type of . s ·i:{8t.fi1Jt ted in an opera-
tion are specified under the descriptfo1/ c?X':·th·~ particular opera
tion. 

\\\\\\\\\\\\\~:. 
For multiple move operat:i'<JI)'~··;·.,,,the.,ilutnber of destination fields 
(or origin fields whe.p: •. ~ppli2a.§l,7) is specified by a 4-bit binary 
value N. The value rilngJng frO:riiVOOOO to 1111 is used to indicate 
1to16 destinatlons."'\\\/\,\\\'.\,,. 

:~!~ ~:~\!~: .. :;!'t~.~~l~J~~~· type ~~~ ~a~~l~!~!~h~ove operation 

Tota.lly or part1a:J:~xov~rlapped fields are not permitted, unless 
specifically specfH~:9 by the individual ins true tion. 

·::;::::· 
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3.2.1 

3.3.3 

Move Al~~anumeric MVA OPNDl, COPXl 

Move ·a-bit or 4-bit units from the origin loc~.t~()~1-del."loted 
by OPNDl to the destination location denoted by COPXJ.};\\\\\\\L 

. . ·::~\\\\\\\\~\i 

The data type of the destination field 
assumed to be unsigned 8-bit. 

is 

If the data type of the origin fiel5l.,:~~: 4-b·if'';_:·M;2\ach 4-bit unit · 
with the exception of the sign, if '\~-~~ii,¢9,.·,J:s rifr.fved to the des tina ti on 
with 1111 if. EBCDIC or 0011 if ASC~l .. ·· .. · etfd'ed to the left of 
each 4-bit unit. 

~:':::::; 

If the data type of the ori&in .<. . ~bit, each 8-bi t 
unit is moved unchanged to \.1:h€C\dcstination. 

~;~~w ~:E:~~;~u;:;;;: \\\\%W\\\\W 

If the destinati~n leng~J\ .. is. gr~·~~t:~r in size than the source 
length, the destination<fieJ.d is. ·:tilled in on the right with 
trailing spaces (0100 OOOO:tf>:EBCDIC or 0010 0000 if ASCII). . . . . . . :~ ; .... ~ ~. ' 

If the destination l~-~$g~\ .. is lesser in size than the source 
length, the _ddt·a·:;'{1{>:truncated on the right. 

::\ \\\\\\\/ 
:ff\ 

Overlapping :··~t~ are permitted if the destinati.on field 
is at least'\'~·~::;-~~)1aractb.~\;\displaced and is at a higher addressed 
location than'.'.1:1}9 .. ,,_origlnal field. The data type of both fields 
must be 8-bit. ·:rt'>can be assumed'.that the source is moved 3 
characters at a tii~~\: into the destination field and that the move 
is fr oftl\\~\t~q:f t to (~:a gh t. 

COPXl 

.; '.;+L,JS\\Pthe Jl·~·stination field denoted by COPXl with spaces (0100 0_000 
if ·EBCDIC.or 0010 0000 if ASCII). 

·:::;::: 

... ~ .... ,f~at"a type of the destination field is ignored and is assumed 
()\:_p~:, unsigned 8-bi t. 
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3.2.3 Move Null!~ric I MVN OPNDl, COPXl J 

Move 8-M.t or 4-bit units from the origin locB,:tiori<denoted 
by OPNDl to the destination location denoted by .. ·CoP~.1.~. 

If the destination field is signed, it recJ\t\~'~·s either ·the 
sign of the origin ·if the origin is sig11c.4;· pf<.UQQ. if the 
origin is unsigned. -r · ;>. \\\\\\\\\\\\\\\\ 

If the destination field.is 
is ignored. 

origin 

If the data type of the destina..tion fi~.a···is 8-bit, the leftmost 
four bits of each 8-bi t unit ej;tt9pt for .. ~:pe sign position if 
signed, are set to 1111 if EBCDIC br. to 'tfr.Hl if ASCII regardless 
of the data type of the orf&.f'.1;~ .·£.££l~ .. '.~xffi\·w 
If the data type .of the.··:·~(l'.1.tinati.~El field 1s 4-bit, the 
leftmost four bits of each.':Source''''8-bit unit are ignored and 
only the d.ghtmost .47J:>i ts ~\i:'ciYinoved. 

::~l\~\\\\\\\\~ 

If ·the destination iof1gt~;.Js greater in size than the source 
length, the dest;Jt~.<i .. t.:t?n.\fi.§Jd is filled in on the left with 
leading zeros o'f' ::~r)y~qpr:f.l1 t.e type (1111 0000 if EBCDIC, 
0011 0000 if ASCil'ot·>OOOO if 4-bi t. 

:···..... :;::::\\\\\\\\\" 

If the destin.atl'C>n. le~\~\~h is lesser in size than the source 
length, the sou~·t:d ;'(1ata is truncated· on the left. 

-:-:;m~~:: 

Note tha.::,A:a .~ig;4:'.'.\~\~s placed in the leftmost position of a Held. 

ov· :r· apping oS\.~\~and fie1as are permi ttea if the destination 

~~l·~·~·f'~~ .,;i;1!e:~~ ~r~!r!~~ ~~!i!~ce~h=n~a!: :~P: ~~g~~~h a~~~~~=ed 
ust· §) .. ·%-bit. It can be assumed that the source is moved 6 

digit'i~t' a time into the destination field and that the move is 
~~9m~~eft to right. 

I MVZ co Pill 
Fill the destination field denoted by COPXl with zeros of the 
appropriate type (1111 0000 if EBCDIC, 0011 0000 if ASCII or 
0000 if 4-bit). 

If the destination field is signed, 11.00 is placed into the sign 
position. 
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3. 2. 5 _Multiple Move Alphanumeric I MMVA N, OPNDl' /_ COPXl ••• COPXN I 

Move 8-bi t or 4-bi t uni. ts from the origin loca tic::>n cl'~rlqted by 
OPNDl to each of the N destination locations denoted by.'\-.\~PPXN. 

·:<\\\\\\~\\\\\· 

The rules specified for Move Alphanumeric afe..: 
.. :\'.i+"Dli: 

3.2.6 Multiple Move Spaces. I MMVS 

3.2~7 

3.2.8 

3.2.9 

.:· ... 

Fill each of the N destination fiel<ls;·'~,,-~fenoted by}cbPXN with 
space.a. 

The rules specified for Move Spa, ~9 are ~Pl\frcable. 

Multiple Move Numeric I MMVN)N; ... oi;;~Dl,__ ~;bPxl. .. COPXi!] 
:~~\::~:.:;~~~{:_.~\\\::\:::r \\~:·:~N .:?_:_::.:.\\\\\e;:~~\\~;:· 

Move 8-bi t or 4-bit uni ts .. ,,:f.~om ···eH~"\grigin location denoted by 
OPNDl to each of tlie des t'Ination 1.0'q1_~tions denoted by COPXN. 

The rules specified fq'~:J:tove Nur~~'ric are applicable. 
···:··::. ·::::.:n:= 

_Mu 1 tip_le Move Zer_9, COPXl, ••• cOi?XNJ 

}£pr Move Zeros ar~ ap~licable. 
··:;l\\\\\\\\\\; 

Conca teri!f:§x·>. . f CAT;\~ N, COPXl, OPNDl, ••• OP~DN J 

Mov9~;;\~~ch of·· t lf!_;:'
1N fields denoted by OPNDl through OPNDN in 

tl}:$'.~~~~B'rc1Y.J spec:ff"ied into an output string starting at the 
.18¢'ift~;§.pi'

1 

d_)n?ted by COPXl. 
:;:::::.:. 

"::::'.:::·:::· 

;,:~;ch {[~fla'Dis moved according to the rules specified for Move 
\Yp'hanuIT1J'fic. 

: ; . ; : ; ~. 

lf. the destination length is greater in size than the combined 
~roli.rce len£th,. the destination field is filled in on the right 
with trailing spaces (0100 0000 if EBCDIC or 0010 0000 if ASCII.) 

If the destination length is lesser in size than the combined 
source lengths, the source data is truncated on the right. 
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3.2.10 Scaled Move Numeric I SMVN OPND ' COPX 1, v, SCL l 
If V=O, perform a Move Numeric operation after .firs;f;·~Adding the 
scale .factor to the field length of the source ,·,rtJt<l ~?_q,,.,,,assuming 
that the added portion of the field are zerqs~>+,. "'\\\\\\\\\\\\' 

If V=l, perform a Move Numeric operation ~,'.·,.,~e5.:;: .. ~\~~E~~.\ .. subtracting 
the scale factor from the field length of"'''t'l;f'.(~·.r~·oiirce'•''field. 

All rules specified for Move Numericff 
:r ment by the scale factor. 

The container size for the scaleJ 
taincr size for the length of a~ 

'e after adjust-

as the con-

3. 2. 11 Move Tr ans 1 a t~J t-_M_V_T__..._ _ __..___ __ --6 

Move 8-bit uni ts from th€\~l;~_tJgin ·,. q~·a ti on denoted by OPNDl to the 
destination location dcnot.~<l'.b COPX°l translating enroute. 

·:;l~::. . . 

If V=O, the translad'.ql'f ~.s. .. ASCII''··'to EBCDIC. If V=l, the translation 
is EBCDIC to ASCII. 

The data type of nt::..'.'\§\,?4.l:'~'.~ and destination fields are i'gnored and 
are assumed to:..,.be uris~gti?.d 8-bit • 

. \;N :::=- -~ :. -~~\\\\\::~~-

If the destinatfoi~~·'J'?:ngth is greater in size than the source length, the 
destin.at,Jon field 'is;.~,·'filled in on the· right with trailing spaces 
(0100 OQ:(J'.Q.,,.if EBCDIC or 0010 0000 if ASCII). 

·:. . ........ . 

of operand field is permitted to allow in place 
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3.2.12 Examine ( EXA M, T, COPXl, OP.NDl, COPX2, OPND2] 

Ex~~ine the operand defined by COPXl, tel 
~nd/or replacing a variable number of 8-bit 
characters.. The particular 8-bit charac~q-£< 
to be tallied and or replaced is specifJ~f4F' 
by· OPNDl. The character to be used as ·:t,'pe .. < 

replacement character is specified by OPND~·;~O'.'·,. 
The field into which the tally is ~tored 
specified by COPX2. 

The type of operation 
parameter T=T1T2T3T

4 
as 

T1~2 = 00 undefined 

. 01 Tall~ ~ 3 TH ~,~cnrr ··t~~,~~~,.: o character 

:: ~~1~1'.1i!\~\~,,;:!~~~~:j~?:~~~;;~;::c::a::c ::: 
. T 

3 
T 

4 
= 00 ALL . 

01 (~ll) 
10 ufi·~~·, 

NOTE:.;·· .
1
? 

2 
T 

3 
T 

4 
·= 0111 and 1111 not specified 

1 · ~ults are undefined. ·. +~:,' 

is not present when T1T2 = 01. 

is not present when T
1

T
2 

= 10. 

. <lat:~ type of the examined operand is 
'.'s'.$11med to be unsigned 8-bit. 
· :~:::::~:~~;\i\\\F 

. . ,, pe data type of the examining operand defined 
· ··,'B'y OPNDl must be unsigned. Its length is 

assumed to be one. When 4-bit format is specified, 
the operand is assumed to have· the 4-bits 1111 if EBCDIC or 
0010 if ASCII appended to the left. 

PAGE21 

(_.. 
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The data type of the replacing operand defined. &Y':\"pR~D2 
must. be unsigned. Its length is assumed to be. one~·].· :~lhen 
4-bi t format is specified, the leftmost 4 \)its;. of th~\\;~\·:> 
position replaced i.s set to the 4 bi ts qJX\1~ EBCDIC or 0011 
if ASCII and the rightmost 4 bi ts receiy~s.: tf1¥·.:4 fiJ:s from the 
replacing source. When 8-bit_format is ··spec{flecr~·/the 
position replaced receives all 8 bi ts frorn····ti·{£i\>.f.eplacing source. 

· -~··· · ... . ·::l:~H~\\~~\\l 
·~:nr::::: 

The. data type of the tally field de·f.~ee<lw;·~y·.··.p.9PX2 is assumed 
to be unsigned 4-bit. Its le.ngth is"as,91Jµ\e.cPlo be five. 

The parameter M=O denotes nume,I¢·~.\.\··i,..tems Only the right-
most 4 bits of a character .are .. µ~_~ct:\~-~11 comparing. The left-
most 4 bits. a re i gno i:"e d • \\\\\L ~%\\\\\\.\\\\~\\,\\\}\\W 

:items. All 8-bits 
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3~2.13 Edit Instructions and Edit Micro-Operators 

No restrictions are placed on the data type of the ~bhrce field 
of a~ Edit operation. 

The data type of the destination field of 
must ~e Unsigned 8-bit. 

If the des tina ti on leI_lg th is greater in size<Lt:: ·an source 
length, the source data is assumed to .. J1a.ve le~<ll'D;g zero fill 
on the left. l\\\\\\\\\' 

If the des tina ti on length is lesser in .,E)l.~~:r' 
length, the source data is trund'~l:ed on 'th~ 

·:;il~\l "\~\\\\\\\\i 

source 

The operation ·is terminated "';~m.icro-operator and not 
by exhaustion of either the s'6u~~.§.' 'B''f\\ <l~\stination fields. 

< r:\\\\~~\\~;: .. 

3.2.13.1 Edit I EDT OPNDl, COPXl, \'.f>ADDR I 

3.2.13.2 

Move data from thE:/"'P~_ur'c~>- o.·~.a ti on denoted by OPNDl to the 
destination locat'i.p.#'.~.~11.(),f~d··<by COPXl under the control of 
the micro-oper~tor ··~;-~_rii-1.~K,·:Eont~ined at the location denoted 
b h 

::;·:::.:. ·:;;~::~:· 

y t e DADDR. '\\\\;?'?> 

The argument. DADDR.~''$,> an unsigned binary value which specifies 
the dig~,t:,'.\,?isplacemehf of the· micro-operator string relative 
to the 'il'a'"f.A.;,;Segmc;tjJ:/ zero base. The container size of D ADDR 
i S. D.i ..

.. S .... ·. B • . .. ;:.::.:'.;·.·.":;,,_ .;,:. :i\';;·· 
"''\•\\\~~ 

Mask EDTE OPNDl' COPXl' MASK I 
pve\.d~~('.\,···"f.";i\\om the source location denoted by OPNDl to the 
-~\··~tinlq()il location denoted by COPXl under the control of 
)1.~.?}J1i,,cr"c)~operator string immediately following COPXl. The 

.. ~'dr'rn~'t:'.~of the explicit micro-operator string is the same as 
.~\\'l:t>.literal and is as follows: 

bits 

LTYPE 

2 

01: 8-bit 
unsigned 

LLGTH 1 LLGTH 2 MICRO-OPERATOR STRING 

3 8 

Length of the Present if LLGTHl=O 
micro-operator 
string in 8-bit 
units. If length exceeds 7 units, the length 
is encoded in LLGTH2 \.:i th LLGTHl = 0 
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3.2.13.3 Edit Micro-Operators 

. .r 

The edit micro-operators used in an edit 

OPERATOR 

0000 R 

0001 R 

0010 R 

0011 R 

0100 N 

0101 T 

0110 T 

0111 T 

1000 T 

1001 rr 
1010 0000 

1010 0001 

1010 0010 

1010 0011 

Others 

\\\\\ ·:;: ... 

MNEMONIC 

MVD 

MVC 

MVS 

FIL 

SRO 

INU 

1rR~~tf) 

Fi 11.'\:§~_pi'.h· es s 

·· l~ip R\~~(~rse Destination 

~t Unconditionally 

on Minus 

Suppress 

Float 

End Float Mode 

End Non-Zero 

End of Mask 

Z=l Start Zero Suppress .. 
P Complement Check Protect 

Undefined 

">~~~~fh;'£~~: a 8~~~~t u~i~::Y ~~!u~a~~=d O~~O s~!~r~:=~t: :~mber 
Ji>,,.~ 

,~" "

1

'iiid1cates a 4-bit bina~y value which is 1) used to index 
1p):9_ a table of editing constants or 2) used to indicate a 
cofi~fi. tional selection between two table constants or 3) used 
to indicate an editing constant in line with the edit-operator 
string. The next edit-operator follows the constant. 

The following table indicates the normal table editing constants 
as well as the conditional and unconditional selection of con
stants associated with the value "T". 
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EDITING CONSTANTS 

T TABLE ENTRY 
EBCDIC 

MNEMONIC UNCONDITIONAL ofr 
CONSTANT 

0000 fl+" . PLU 
0001 fl_ ff MIN 
0010 "-:.'C' ff AST 
OOll " " DPT 
0100 " " CMA 

' 0101 fl$ fl CUR 
0110 "0" ZRO. ,.· 
0111 fl " BLK 
1000 ~I\~·-. Entry 0 or 1 
1001 Either Entry 7 or 1 
1010. LIT. In-Line 8-bit Constant 

Associated with the ·tTit:.tions are three 
toggles denoted as ''\s··~:~iv,\~g];;~·\$\~:~ri\:,~;> "Z" for zero 
suppress and "P" for ·c.il"gc::J~;···pr.q:tect. Initially 

~~es:!" t~n:h~h:e;~\~~\~;~!'~'~~~h:; :;:u::~ !~a . 
reset as specified b'yW\\;th~ description of .the· 
individual ,}z:iJcro-operci_'.t6ts. The "S" toggle 

~~: ~~hii&:~:!§~i·~·•ii~;!~::~:e ~ ie~!s ~~!:a i~ ields 
<~'i'zn to<~;fJ.~•i ending the zero suppress state. 

y~tW'~tty·~ppropriate unit (4-bit digit or 8-bit 
¢. ·~i'KC't'·~'r) from the source field to the destination 
lf\bJfi~. If a 4-bit unit is moved, append the 
~ bif~01111 to the left before storing in the 

. ·'destit~ation. If an 8-bit unit is moved, the 
·.4-bit~ 1111 are substituted for the leftmost 

\bits of the 8-bit unit. 

Move Character 

Set "Z" to "1" ending the zero suppress state. 
Move an appropriate unit (4-bit digit or s~bit 
character) from the source field to the destination 
field. 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 i.s mo"ved, it is 
-moved unchanged. 
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• 

~:.3.2.13 (Con't.) 

Move Suppress 

The micro-operation move digit is performec:t·/''''"" 
if the 4-bit unit or the rightmost 4 bitsj-
of the 8-bit unit of the source field -
equal to 0000. 

.i;l.h:: .. 

If the appropriate 4 bits of the soi'(~~-¢··, ... 
unit is equa~ to 0000, the suppress ''\t_·g~'g·r·.~ .G,:·,~,\\\\\' 
"Z" is inspected. If "Z" equals "l" 'ii.i9~sa'til1g 
non-suppress mode, ·the micro-opq'Cl;?tion'~'moye 
digit is performed. If the sup'p''ff{~s tog'g'Pe "Z" 
eqtfals "0"' the check prote,g;'#'').:s.??ir~·-·::-.. ~r.f" is 
inspected. If "P" = "0" in<li9~~hig<n6n'-check 
protect mode, move the t;?~}p_le ~-tit.;£1y"containing 

. the 8-bit code for blank'i:\\\~;9·:(\\,,t;,~e cle~lination 
field. If P=l, move .. the t~l"IYJ~~/\,E;:ntry containing 
the 8-bit code for a'~\°f:erisk t6'\\i.~'he destination 
field. 

Z=l 
Z=O P=O 

Sour'¢:~\\\\# o 

Sour c <i \\~~\~~::~\\; ,\, 
= .Q """" 

Move 
Move 
Move 

digit 
digi.t 
Table Entry 7 (blank) 
Table Entry 2 (asterisk) 

"''.~ "Q..~.~ indicating non-check protect 

.c~d'~\\~ .. ,~~·~~t~·;'~~ ~~b!~e e~~:~i~~~~~!n!7~1~~e ~~bit 

p = 0 
p = 1 

move table entry containing the 
for asterisk to the destination 

Summary 

MoYe Table Entry 7 (blank) 
Move Table Entry 2 (asterisk) 

Skip Reverse Destination 

Adjust the address pointer of the destination 
fiel<;l to skip b0ckward (lower address) "N" 
8-bit units. 
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Move the table entry "T" as indicated. below .'tQ\ct.he desfihation 
field. 

T=O. • . 7 Mo.ve Table Entry T 
S=O T=8 Move Table Entry 0 (P111s).'\\ 

::~l\1: 

S=l T=8 Move Table Entry:. l> (Minus·) ::~\\\\( 

~=9 Entry 
::::·::·· 

(Bf~n1s) S=O Move Table ::7· 
S=l T=9 Move Table Entry ;;1· .{r:·r.11llis) 

T=lO Move in- litte Table : .. ~n.try 

Insert on Minus 

Move the table entry "T" 
field. 

indt~ht~~ below to the destination 

S~l 
S=O 
S=O 
S=O 
S=l 
S=l 
S=l 
S=l 

P=O 
.P=l 

Insert 

T=0 ••• 7 

T=8 
T=8 
T=9{ 
T=9 
T=lO 

\\\\\W~qye Ta · {~''>E:n try T 

"'\~illi!~i!f ''~m~ ! l~m1:sk) 
Mbv.e .... Table Entry 7 (Blank) 

Table Entry 1 (Minus) 
in-line Ta~le Entry 

Move Table Entry T 
Move Table Entry 7 (Blank) 
Move Table Entry .2 (Asterisk) 
Move Table Entry 0 (Plus) 
Move Table Entry 1 (Minus) 
Move Table Entry 7 (Blank) 
Move Table Entry 1 (Mfous) 
Move in-line Table Entry 
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Move the table entry "T" and/or perform the·"";;'""··· 
micro-operation move digit as indicated belt~~\~\\\)\ 

Z=l Move 
Z=O Source =O P=O Move 
Z=O Source =O P=l Move 
Z=O Source ;lQ T=0 ••• 7 Move 

. Z=O Source :/0 T=8 S=O Move 
Z=O Source iO T=B S=l Move 
Z=O Source f O T=9 S=O Move 
Z=O Source :/0 T=9 S=l Move,: 
Z=O Source :/0 T=lO Move 

digit 

m~ =~~i~··~·.},~i~~b~ 
table ent'i~y·:;p~··.(p°f~·s) then 
taq.;f.~:· entry> L(minus) then 

,~:~~~;~1~~~·1~~:!~~;~~~=: 
End Float Mode 

below to 

entry 

.~'.nate . ./~'ij·e micro-operator operations if 
.an ~f.l.9:ri.'.'.'.l~.io source character/digit is moved; 

. her~l~i·e;'-continue wit.h the next in-line· operator. 
·:~:::;:: 

~icro-operator operations. 

Start Zero Suppress 

Set "Z" to the zero state. 

Complement chec~tect 

Complement the state of "P". 
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digit 
move digit • 
move digit. 
move digit. 
move digit. 
move digit. 
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. 3.3 Branching Operands and Instructions 

3.3.l 

3.3.2 

A branch address argument "BADDR" can be any one'·\of type~ 
as specified below. Restrictions as to type fof'\\'~('"'~·[J~El+;Jc . ~ 
instruction are specified in the description p.f./J:he indlv'idual 
ins true tion. 

BADDR has the following format: 

BITS 

BTYPE 

2 

SEGMENT NUMBER 

7 
Present if BTYPE=lO .... 

specified for type. 00, 01 

00: Relative 
01: Relative 
10: Relative 

to 
fo 
to 

tpis byte in a positive direction. 
begj_flrj.,f};g;; 'tl1}s byte in a negative direction. 
a new coa~>,!:)egment Base (lnter segment branch). 
th. ... currefi~:\i\~ode Segment Base (intra segment :iraiich). 11: Relative to 

·::~t:: .. 

Displacement is at} .. ,.,pn~f.'·g'tl~ .:\'·~~~nary value which specifies the bit <lis
p lacemen t of an i#s'.fr}1&.\E~:r~i>~·· f'g la tive to i tse 1£ or to a $egmen t base. 
The container size .. "\d~;··~;~~<£.;\gJsplacement is fixed (to be specified) 
for type 00 aD:;Jc-,Ql and!;('.~::§+ a program parameter (BDISPB) for type 10 
and 11. :::tm:: 

Branch ( BUN BADDR l 

is unchanged. 

S ~"f.'ibve r f 1 ow-To gg 1 e I OFL v I 
Set the overflow toggle to V. 

Note: The overflow toggle is set to 1 when divide by zero is 
encountered. 
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'3.3.4 

3.3.5 

3.3.6 

Perform Enter I PERF K, BADDR J 
Format a stack entry with the following format 

K BTYPE SEGMENT NO. 

BITS 8 2 7 

Obtain the 8-bit value K and the 2-bip<·y~lue BTY~~\· from the 
instruction and insert it into the st~~~'k·~+H·,,,.,. 

If the BTYPE inserted is 10, insert the-~tiffent segment w::·-·· 
number into the stack. 

~~::~~n: ~! si~:c::~~ ts::~~: tf m'i~~~~·~~~?~~o~c ~! ~~ ~~=es ~~~k. 
Adjust the stack pointer to"'·point to the next possible 
entry. 

Obtain location specified by BADDR. 
:::\\\~~~\:::: .... 

Perform Exit 

Compare the sJB\~."t.:\:•V'alu~:ul(:~!\li th the K in the current stack entry 
and if unequ.~l:p-toq(:!~<:1 to the next in-line S-Instruction. If 
equal, a.djust the s'fr~§J<. position (STKPTR) to point to the pre
vious en~.J)".,and ob.~:~,iii the next S-Instruction from the informa
tion cont'iiiifod in./tfie removed stack entry. 

·: ~=~~:: ;- :: .. ; .:r;::: ·:::~; ;:: ·. .\\\~{ 

K is assumed equal to O. 

"j·xITf 

,.g:~~~"WWtti~c tion as "PXIT". K is assumed equal to O. 
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3.3.8 

3.3.9 

3.3.10 

. ::~;: :: :!. 

Go To Depending ...-G-T-D-CO_P_X_l _, -N-,-. __ B_D_I_S_P_O-,-.-.-.-B_D_I_S_P....;..;...N J:~.,, 

Compare the 10 bit binary value N with the variab'fe"· 'ePe<;ified by 
COPXL ·· The variable is first converted to vaiti~>moduio 
2 24. ~ ''\\\\\\\\t 

If the binary value of the variable is greater 
than N, the next ins true ti on is obtaip7g,,~rom "'f.11§;~~,loca ti on speci-· 
fied by BDISPO. Note that the variabie,,:\c)~fi\'P~, .. _.sfgned. .. ··:;;.· . ··; .... •::;::· . 

..\H\W~\\\\\\W 

If the binary value of the varia1,?._le is 'iji\·,;·the range zero to N, it 
is used as an index to select frhrn<the l:b{t\ of BDISP' s the appro
priate BDISP to be used to obtaln'"f.1i·~f' J1ext';)iinstruction. 

BDISP is a unsigned binary va T1e\\;rl11c ··s·pecifies the bit displace
ment of an ins true t,.ion re fa:tt:.i ve to/' 'the current segment base. The 
container size of BDISP i~+B,j)JSPB. ';,\\\\\\\\!' 

Altered Go To Paragra~1~\~>>. GOPAl'\W DADifil 
".\\\\%{"" 

~~!~!~s t~~n~~:!t i~t~~~,~,·~:~'~fi'\\\'~~om the locaHon specified by the 

the same format as a BADDR. 

The argument· DADDR''~.-~··.>~m unsigned bfoary value which specifies 
the digiJ:·,,.displacemi;:ii't'' of the ''ACON" relative to the Data Segment 
Zero Bas ~'\1'\\\\\'>.. . '· 

·. s'_+;;ze of DADDR is DISPB. 

ACON l 
"ACON" into the data area specified by 

91AGQN'' • 
00 and 01 (relative branches) are not permitted in the 

3.3. 9 for definition 9f DADDR and ACON. 
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3.4 Conditional Branch Operands and Instructions 

3.4.1 

The two operands are compared and the result /;(&f~~f~-r.:~"- less, 
equal) is in turn compared to the relation (~) (great~~~) 
less, equal, not equal, greater or equal '<{~'$.ir\ .. Or equa1) 
being tested, If the relation conditio11-~:.t·s 1!1~.f .. fl-... transfer 
to the address (BADDR) given in the ins fi'l.l~~.i-on···oc·~.ttrs. 
Control is passed to the next sequential ·"fn.i~-F~c tion other
wise. The relation (R) is de.fined a~ .. folloi;~s.;'.\\ 

:~@l~l:: 

000 Undefined 
001 GTR 
010 LSS 
011 NEQ 
100 EQL 
101 GEQ 
110 LEQ 
111 Undefined 

No overlap of 
any condition 

Compare the 
value. 

Compai'\~\\.. 

~~ermitted. Results generated under 
•·~-&\~ not specified. 

accordin~ to their binary 

left to right. 

~l.· .... ···the ffe .. ~.)/sizes· are different and the equal size· portions 
,,\~'pn~pg.f.~ eq\lal, the longer field is tested for trailing blanks 
\\\\~·· X~· . ./OOQQLif EBCDIC or 0011 0000 if ASCII). 

•·" £1'.~l-cfs are considered equal when the equal size portions 
~':f\~.,.~qu.al and the longer (if one is longer) field has 
ti~'~lJing blanks. 

· .. '<.hat. field, which has the left most character that is greater 
°(less) that\ the corresponding character in the second field, is 
considered the larger (smaller). 

Unsigned 8-bit data format is assumed with no checking to verify 
that the data types arc both unsigned 8-bit. 
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3.4.2 

3.4.3 

3.4.4 

Compare Numeric I CPH OPNDl, COPXl, R, BADDR 
~1~~~t::fo 

Compare the two operands fields according to ~h~i~I~lgebraic 
value considering the two fields to be compr:fsed ·Of<decimal 

·:;;~:,·::· 

integers. 

When the field sizes are different, the.\ 9ng~E?\··i..~·.;t.ested for 
lead.lug zeros (0000). There is no restticiion ·as .. tb data 
type. In comparing an 8-bit character onfy'·\:'.t?~.right-most 
4 bi ts of the character are consid~ted .. The···ot:Ber bi ts are 
ignored. 

Two fields of all zeros are eqµ~.~ sign. 

~~=i~~=d s!!:l~= ~~~ ~~~~~!~fi~ ::~~@"~.~~:~=: · Sign conventions 

Results. generated· by inv~
1

l~p dig{t;~~~yalues are undefined. 

Compare for Zeros ·!!-~RO . COP xi···~.·:·. R' BADDR J 

Compare two opej!"~~9,,,,.,f.~pi"~'~,)!"&ccording to their absolute binary 
value. consideri'n~f: . ..;:.tBc;''\sotond field to be comprised of all zeros 
(0000). 

There is no res·yiq.tion as to data type. In comparing an 8-bit 
character .only t}I~\\~);ight-most 4 bits· of the character are 
conside'f?d. Thq .• .qther bi ts are ignored. In comparing signed, 
l•-b~ t 1;6.~Jh.1J::, ~ft~~\•i sign position is ignored. · 

:.::r: 

for .. ,$.!?ACES I SPA COPX2, R, BADDR I 

all spaces 

.. ,<\Urisigned 8-bi t format is assumed with no checking to verify 
otherwise. 
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3.4.5 £.~mpare for Class f CLASS COPXl, C, B~ 

Compare the operand field and de.termine wheth~i<; 

C=OO completely alphabetic 
01 completely numeric 
10 not completely alphabetic 
11 not completely numeric 

If the condition being tested is trY..T,\',"~~,·~·!~}l:".~J}sfer to the 
address BADDR given in the instructi.qfi\p§9u.rs'. ·Otherwise 
control is passed to the next~s~quenfii1(1nstruction. 

~~~· 

In the alphabetic test, ea~h,.s!:i:~~·a.t\t~r · .. s· range-checked 
for 1100 0001 through noo·roq:r.;~;;\V:f:i..·qi;xOOOl through 
1101 1001, 1110 OOH) through':i11Q···tooi and for 0100 0000 

,:: . ·: . 

is: 

In the numeric test, eachS\~1Jciract r is range-checked for 1111 0000 
through 1111 1001 a,~9 .. each. di~i,,t is range-checked for 
0000 through 1001. •{i)\.LP.~gn iri>the sign position for signed 
data will not affet.t:'V't '\':outcome of a numeric test. 
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3.4.6 Compare Multiple J CPM BADDR, COPX2, Rl, OPNDl.':.:~·d~n' OPNDn;Rk I 
~:::::;: . 

. : i ~:;:;::; 

Co~pare the first operand field with each of ·· he\\·.\;\~\~'l~\\s.~quent N 
operand fields under control of the variapy>~(!poted by· the 
first bit of the relation (Ri) associat~d .~r·11·\.the specific 
operand OPNDi. 

The relation (R) is a four bit fie~d 

R = OXXX compare alphanumeric ·· 
lXXX compare numeric 

XXX = 000 QUIT 
001 GTR 
010 LSS 
011 NEQ 
100 EQL" 
101 GEQ 
110 LEQ .:::::: 
111 und ed\~"~\Y\ .\••., 

as follows: 

The individual \~~\2;i~\f)'~'l;~S()J:l <follow the 8ame rules as the 
. appr.opria te COMPAf{)i~.'..AJ.-,P.JJ/i..NUMERIC OR COMP ARE NUMERIC. 

terminated when: 

·'relations is met in which case program 
·~ontro.l''.~~.·passes to the address BADDR or, 

in which case program control 
pas~~s to the next sequential instruction • 

. R.8peat I CRPT OPNDl, COPXl, R, BADDR I 
--, . .,.,,.,L:-" ..... -..... ..•..• ,,..,.. .. ..,.,,_....__ 

~P..~~\~\\Cthe two .operand fields according to their binary value. 

~.Co~~~rison proceeds from left to right. 

A\'~Ftie field lengths are considered equal by repeating OPNDl. 

Both fiel :Is are assumed to have· unsigned 8-bit data type. 

The size of OPNDl must be greater than 2 and must divide evenly 
into the size of COPXl. Otherwise, the results of the compare 
may be erroneous. 
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3.5 Miscellaneous Instr ction 

3 .s .·l 

3.5.2 

Communicate COMN1 COPXl 

Fetch I FCMP DAD DR ! 

Move the last 24.-bits 9t>.inforrf{~Ct1on from the RS COMMUNICATE MSG 
PTR to the located spett'{Ject by ··DADDR. 

·See section 3.5.4 .:f'~j\}>-definltrdn of DADDR. 
!~\\\\\\~\ \\ \~:.~ ~::. 

3.5.3 Convert i?.:frJpRJ 

3.5.4 

::·:·.:::·.::>.\. 

Convert the.,L)?Peran :;--~9:#\6f cd by OPNDl from a decimal value to an 
. unsigned 24~§.f.t. bin.i{r-,YYvalue truncating or zero filling on the 
left, if neces""k~:r·· .•. 

The op:~.'.l,"~md mus.t 0·_):)e. either unsigned 4-bi t or unsigned 8-bit units. 

; ~ ~:~: "'~~'~\~\\j~~j~f ~~ ~n t:~ ~~~~~~on s pee if i ed by DAD DR • See section 

__,..,.. __ .. S_e_,.gment N I LDSN DSEGN, DADDR I 
,::::; · .. :: i~:· 

.... 
o'aq~-;\\,irJi·¢'.~~·('data segment specified by DSEGN and place the Base rela
ive···\·address of the segment at the location specified by DADDR. 

size of DSEGN is SEGB. 

"\\\I)ADDR is an unsigned binary vafue whi.ch specifies a digit dis
placement from the Data Segment Zero Base. 

The containe0size of DADDR is DISPB. 
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