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GENLBAL

The B180(3/B1700 FKPG S-Language provides the virtual machine
interface between the code generated by the RPG compiler and the
RPG interpretere. This specification describes the format of RPG
35=instructions and then explains each operator as a member of one
of the following classes:

ARITHMETIC

DATA MOVEMENT
BRANCHING

NON=BOOLEAN COMPARISON
BOOLEAN MANIPULATION
BOOLEAN COMPARISON
MISCELLANEDUS

BELALEQkDQEQﬂEQIAILQE

NAME NUMBER
81800/31700 Software Operational Guide 1068731
31800/81700 COBOL Reference Manual 1057197
81800/81700 RPG Reference Manual 1057189
31800/31700 RPG Compiler Specification P.S. 2295 1155

S-LANGUAGE EROGRAMS

AlLL RPG S-language programs have a base register and a Llimit
register associated with them. The area between the base
register and the timit register is to be used as data space only.
All program coder, organized in segment form» is stored at any
available location in memcryr according to the memory management
algorithms used by the 31809/B1700 operating system.

The data space includes a non-overlayable area which contains the

~Current OPerand (COP) table and various other parameters, such as

Zdit Masks and Record Areas.
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ion of the S~language
e stored peyond the

Limit Register in the Run structure Nucleus (RSN).

A typical RPG program Layout in amemory is as follows:

BASE REGISTER => |=====s-=mmoscss==er- -—=1
I EDIT TABLE (8 CHARS) |
jommmmm—— e ——————— 1] go=mmm—- 157 ENTRY (COPX=1)
i |
i COP TABLE {
' | - o
LR ELE SRl ket afubainball NI Sl 1 DATA SEGMENT
i FIXED FIELD AREA i 1ZERD 3ASE
l-—-"----------‘------l - -
] COMMUNICATES & TRASH | ,
TCINTERMEDIATE RESULTS)I STATIC CORE
’--‘--_--‘ ----- a---‘——-'
! NONOVERLAYASLE | DATA SEGMENT ZERD
1 DATA AREA * |
| Bttt e mm———— { C====== STACK BASE
STACK i

LIMIT REGISTER => Q===r-==m====- memmemmamen ] =moe=- STACK LIMIT

‘ | REINSTATE INFTD & §
! RUN STRUCTURE )
'-—-u-—---.. ————————————— |
{ 1
1 S-C0Dc i
i i
’--ﬁ“---ﬂ----‘.--—----"
Figure 1-1: RPG Program Layout

* THIS ARZA IS ACCESSED BY BOTH THE USER
FOR DEFINED DATA.

AND THE COMPILER
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Rl L bl el etk mmeeea-|
1 1 ! SIZE 1
{  * | 1817151
RL Ll EE Ll bl il bbb |
I 0 - 1 256 11 EA I
1 255 | B00LEAN | §
1 1INDICATORSH 1
ELE LR bt kbl i
1 256 | FX 1t 8 !
|wmeewe|cacmcanaccn]ennmn-]|
I 264 1 SK 1 12 {
(bbbl Ealadedabelod mmmfm—————]
t 276 + SP 112 | .
| == |mermmn e m—e | « Address relative to Data
i 288 | FN 1 8 i S5egaent Zero 3Base
| mmmmmm|mmmmmmm s m | mmmee
I 296 1 0S5 i 4 i

Figure 1-2: Fixed Field Area for Prograas Prior to 8.0.

Note: Variables peculiar to RPG operation are contained in the

Fixed Field Areae. The 256 Boolean Indicators set
Q conditions for execution of various parts of the progran.
FX (File Index] conditions the file to be processedr SK

controls printer skipping, SP controls printer spacing» FN
designates a file by number and 0S {Output 5witchl denotes
what 1/0 operation is to be performed.
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| == =mmme- R il
| | I STZE |
i 1(BITS)H
EEE LI EELE LR LY EL L EEs
o - 1 512 I 1 EAI
1 511 | BOOLEAN 1
| | | INDICATORSI |
| |=mmemmmemmmmcse|ennan]
} | 512 1 FX 12
| R kel Eeletebdald |
| I 524 1 5K 112 i
l LR L R LR el Ehbbebbd
i t 536 1 SP 112 | ,
| |======]====- mmmemmmme==] + Address relative to Data
| 1 548 1 FN 1 8 ! Segasent Zero Base
| (LR L R L LRl Ebt 1
| ! 5556 1 05 L4 1

Figure 1-3: Fixed Field Area for Programs 8.0 and After.

Note: The total size of the Fixed Field Area for programs prior
to B.J0s B.C» or after 8.0 may vary depending on the actual
user programe. Note that 256 Boolean Indicators means the
container size for a boolean address index is 8=bits wide»r
4hile 512 Boolean Indicators means a container size of 9
bits.
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Program E3£3ﬂ§1§£§

The parameters pertaining to a particular oprogram are listed
bel ow. The numpber of bits used to contain the parameter appears
in parentheses following the parameter name.

bD1SPBI (5) Brancnh displacement container size + 1
DSEGZ (24) Base of data segment zero
STACK-POINTER (24) Base address of stack

STACK=SIZE (5) Size of the stack

COP-BASE (24) BRase address of CUOP table

corPB8 (12) CUP entry coﬁtainer size

DIsPB (S) : Data displacement container size

LENS (3) Data length container size

CAPXB (5) COP index container size

Container Size

Container size is a field size (in number of bi%ts) necessary to
contain the maximum value required for that field. For example,
a container size of five bits allows a field value ¢to house 32
addresses ((-31). '
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S-Instryction formag

Each RPG S=instruction consists of an S-operator followed by
arguments consisting of a variable number of bits. The format
and interpretation of these arguments ar2 specified by the
S-operator and are described in detail by the specification of

the individual operators. An e2xample of one sach instruction
format is illustrated oelow:

t OP1 1 OPND I COPX 1
f (6) 1 (VARIABLE) } (COPXB) |
----- ey T A L L L L
1 !
i i == INDEX INTC COP TABLE
|
|

== INDEX INTO COP TABLE OR LITERAL

All S-operators are encoded in six=bHit fields denoted as NP1.
Operand C(UPND)

An operand is normally referenced indirectly through a table
containing the attributes of the operand, An argument which
references an operand in this manner is denoted as COPX. An
operand is either contained in the instruction as a literal or 1is
referenced indirectly through the table. An  argum2nt of this
type 1s denoteada as 0OPND. The first nit of OPND is denoted as
LITFLG and is used to indicate a Lliteral string or COPX as
follows:
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Literal sString

when LITFLG specifi2as a Lliteral, the Literal string» which
includes the Literal type (LTYPE)» the titeral Lltength (LLGTH),
and the Lliteral (LSYMB) itself (in that order) is included in the
code stream immsediately following the LI[FLG. The format is as
follows: ‘ :

A D WS SN D R R AR AR P R GRS A R SR W TR AR R B SR AR S W NR M AR R R WS R WR We

1 LTYPE | LLGTHL 1 LLGTHZ | LSYMB {
I (2) 1 (3) I (8) 1 (VARIABLE) |

Note: LLGTH2 present if LLGTH1 equals zero.

LTYPE

0J = Unsigned 4-bit

01 = Unsigned 8=bit

1) = Signed 4=bit (sign is Most=Significant-Digit)
11 = Reserved

The Llength of the \Lliteral expressed in binary is encoded in
LLGTH1 and LLGTHZ?. [f the length of the Lliteral 1is Lless than
eight digits or characters, 1its length is encoded in LLGTHl and
LLGHT2 is omitted. If the length of the literal is greater than
or equal to eight digits or characters, its Llength is encoded in
LLGTH2 and LLGTH1 is set to zero. The maximum Literal Llength is
255 digits or characters excluding the sign.

Current Uperapnd Iandex C(COPX)

The argument CGPX i5 an index value wused to index into the
current operand table (COP table). The nuaber of bits (COPXB)
used to index into the CUP taole is a function of the maximuam
number of COP table entries required for the source program. For
examplas a COP table consisting of between 512 and 1323 entries
would require ten bits.
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The address of an entry is calculated by muttiptying the wvalue
“sOQPX™ by the value "COPB™ and then adding the result to the base

address of the CJUP table.

A COPX value of zero specifies that the COP table information is
contained in-line in the S-instruction jtsel f rather than in the

COP table (see next section).

lote: The base address of the COP table points to an unused
entry.
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In-Line COP Information

fThe format for in-line COP information differs from its COP table
format (see Current Operand Table) when subscripting or indexing
is required.

The format for in-line CUP information is as follows:

W AR A AR S AR N WD SN ED R RSB GO W AP TR R WD S SE NN AP ED R AR R D A D S M D AN SR D SR WR S NS D A D S AR B U TR SR W A MR 4D RGN NS WD S AR YR W am

| ADDRESS | DATA | SUBSCRIPT OR 1 DATA UNUSED 1
IDISPL. 1 LENGTH i INDEX FLAG | TYPE I 1
1{DISPB)Y | (LENB) i (1) 1 (2) i (1)

A S M GD N D D G AR SR SN AN W U R SR TR AR WS SH D AR AR N W 4R D UR SR SR SR SR W SR A SR AN B0 W A WL W e YR SR R N S W P T N R N ek

D AR R R D M ST TR S D R G NS MR P M G S G G WD NS WS R SR GR W N GE  GR R WD AR G S SR AR ML S S W MR W AR R WR AR AR WY YR SN AR GE OB AR W R AR AN A0 e e

{1 NO. OF I SUBSCRIPIt COPX1 1 SUBSCRIPIT Y COPX2 | SUBSCRIPTI

I SUBSCRIPTSI FLAG i I FACTOR 1 1 { FACTJUR 2 1

f OR INDEXESI | 1 i S | |

1 (2) . I (D) I (CoPXBY1 C(LENB) I (COPXB)Yt C(LENB) |

! COPX3 | SUBSCRIPT 1 TABLE il

i I FACTOR 3 I BOUND i

i (COPXB) | C(LENB) I (DIsPB) 11}

Notes:

1. None of the subscripting/indexing information (all entries
foltowing the data type) is present unless the

SUBSCRIPT~OR-INDEX=FLAG eguals one.

2. A COPX for each index values or a COPX/SUBSCRIPI FACTOR pair
for each subscript value, aust be present as 1indicated by
the value of number of subscripts or indexes:

0 = one

Ol = twuwo

17 = three

11 = reserved
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3. COPX1» COPX2, and COPX3 may be in-line entries put must not
be subscripted or indexed.
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Curcrent Operand faple (COP)

The COP table consists of a set of entries, each of which
contains the attributes of a variable. The width of one entry is
a function of the source program and is determined by the number
of bits required to express its attributes (DISPLACEMENT, LENGTH»
SUBSCRIPT=UR~INDEX~FLAG and DATA [YPE).

When the attrioutes exceed one antry» multiple entries are used
to acconodate the additional information. Any reference to a
multiple entry attribute points to the first of its entries.

The format of an entry in the2 COP table is as follows:

l<==mmmmmmnen e b COPB =========-mmemecccccamaooaoaone >

1t ADDRESS 1 DATA { SUBSCRIPT=0R~- | DATA i UNUSED 1
1DISPL. i LENGTH | INJEX=FLAG | fYPE v i
' 1{DIsSPB) { (LENB) i 1) _ | (2) | (1) |
I NO. OF ! SUBSCRIPT-1 SUBSCRIPTI SUBSCRIPTISUBSCRIPT! TABLE |
1 SUBSCRIPTSE FLAG | FACTOR 1 | FACTOR 2 IFACTOR 3 1 8DUND 1t
10OR INDEXESH [ i { i i
1(2) 1 (1) | (LENB) I CLENS) 1(LENB) I (DISPB)I
"tmmeemcjmmne e rm s b .- pommme e m- - tommm e g
i i { { i | t
I i 1 1 1 y 1
1 el e { 1 | {
| IR i ' | PRESENT 1IF i PRESENT IF
i PRESENT IF 1 NUMBER OF i SU3SCRIPT=-0R~-
! SUBSCRIPT=(R~ i SUBSCRIPTS i INDEX=FLAG = 1
i INDEX-FLAG = 1 | = (g1 OR 10 i
| | 1
g1 = 1 PRESENT IF SUBSCRIPT- PRESENT IF NUMBER
0L = 2 OR-INDEX~=FLAG = 1 OF SUBSCRI?TS = 10
10 = 3 '
11 = Reserved
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DLISPLACEMENT
Jisplacement is expressed in binary and specifies the digit
displacement of the data from the pase of the data segment. At
data is stored beginning at an address wanich modulo &4-0Dit must
equal zero. The container size (DISPB) is a function of the
maximum data displacement specified in the source programe. The

range of the displacement container size (DISPB) i5 1 through 21.
DAIA LENGId

Data Llength is expressed in binary and specifies the number of
digits or characters in the data item» excluding the sign. The
container size (LENB) 'is a function of the maximum length
specified in the source programa. The range of the data Llength
container size (LENB) i1s 1 through 147 however, the largest data
item allowed is B,191 8=Dit or 16+3383 4=bit units.

SUBSCRIZT-OR-INDEXZFLAG

The SUBSCRIPT-0OR~-INDEX~-FLAG bit is true to indicate subscripting
or indexing; otherwisear it is false. Wnen truer the next

entry{(s) contain the necessary  subscripting or indexing
information.

Note: None of the subscripting/indexing information (all entries
following the Data Type)  is present uniess the
SUBSCRIPT=-CR=-INDEX~FLAG equals one.

o e e . —

Data type specifies the type of data as follows:

0) = Unsigned 4-bit

1 = Unsigned 8=bit

15 = Signed &4-bit (sign is Most=-Significant-Digit)
11 = Signed B=pit (sign over Most-Significant=Digit)
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NUMBER OF SUBSCRIPIS OR INDEXES

When indexing or subscripting is indicated by the
SUBSCRIPT=0UR-INDEX=FLAG» the numher of subscripts or indexes
required for the variaple is specified 25 follows:

00 = One

01 = Two

10 = Three
11 = Reserved

The bit immediately following the SUBSCRIPT-FLAG field indicates
the appropriate operation: indexing or su4bscriptinge.

Indexing
Subscripting

3JYBSCRIPT FACIORS

Suoscripting requires one to three fields. LENB bits in length»
containing the binary factor by which each subscript value is to
be multiplied to obtain the proper digit address. The factor is
a digit value indicating the displacemenlt between elements of the
table. fThe value one is suptracted from the subscript value
prior to muttiplying by the factor. The subscript value may be
sijned.

If the subscript value is zero or negativer or if the final sun
of the muttiplied sunpscript values exceeds the table bound, an
error communicate will be issued.

if the binary equivatent of the multipliad subscript value or the

sum of the multiplied subscript values exceeds 24 bits, overflow
is ignored.

A COPX for each subscript value immediately follows the primary
COPX in the 3=instruction. A subscript variaple aust not itself
be subscripted or indexad.



1-14

BURROUGHS CORPORATION COMPANY CONFIDENTIAL

COMPUTER SYSTEMS GROUP 81800/831700 RPG S-LANGUAGE

SANTA BARBARA PLANT P.5. 2212 5306 REV. C

Notes Literal subscript values are.optinized by the compiler by
building a new in-line descriptor in the 5-instructions.

INDEXING

Ahen indexing is indicatedr a CoPX for each index value (up to
three) immediately follows the primary COPX in tne S=instruction.
An index variaple must not itself be indexed or subscripted.

An index value is contained in a 28-bit field. The value
consists of a 4-pit sign followad by six 4=pit decimal digits.
The value is converted to binary and combined with the binary
data address at execution time.

If any index value is less than zeror, or if the sum of the index
values exceeds tne table bound» an error caommunicate will be
issued.

TABLE BOUND

fable pound is a binary value used to specify the maximum
permissible digit displacement froa a table oase for subscripting
and indexing. Its container size is DISPB. '
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INSIRUCTION SET

ARITHMETIC
NAMF ’ MNEMONIC ap ARGUMENTS
INCREMENT INC )5 OPND1, COPX1
; ADO ADD 15 OPND1» COPX1, COPX2
| DECREMENT DEC 11 OPND1» COPK1
SUBTRACT SUB 12 OPND1s OPND2, COPX1
MULTIPLY MULT 13 JPND1» COPX1, COPX2
DIVIDE DIV 14 JPNDi1» COPX1» COPX2
@ INCREMENT 8Y ONE INC1 15 SOPX1
DECREMENT BY ONE DEC1 16 COPX1
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DALA MOVEMENT

NAMT MNEMONIC up ARGUMENT S
MOVE ALPHANUMERIC | MV A 33 OPND1. COPX1
MOVE SPACES MV'S 17 COPX1
MOVE NUMERIC MVN 94 OPND1, COPX1
EDIT WITH EXPLICIT MASK ED TE 20 OPND1s, COPX1» MASK
3 MOVE ZEROS | wz oo 21 coPx1
§ SCALED MOVE NUMERIC SMYN 23 OPND1, COPX1» Ve SCL
4OVE NUMERIC T3 FILE INDEX  MNFX 39 OPND 1
MOVE NUMERIC TO QUTPUT  MNDS 31 0PND 1
SWITCH
MOVE ARRAY AR 47 INDL» OPND1, COPXI,

carPx2, COPX3
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e D S D AR D WP G AN W GRS NP AR AN N DGR GR GD DGR S S AR W SR R WR GR MG R R R AR SR R WS WS W ww LR RN IR X adond ™ o m anwmw--se

BRANCHING

NAME ‘ MHEMONT
ZRANCH UNCONDITIONALLY BUN
ENTER NTR
EXIT XiT

ap ARGUMENT S
o6 3ADDR

18

19 RADDR
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NAME MNEMONIC op ARGUMENTS

COMPARE ALPHANUMERIC CMP A or OPND1s COPX1le Rs BADDR
COMPARE NUMERIC CMPN 08 OPND1ls COPX1s R» BADDR
COMPARE FOR ZEROS cHpz 22 CoPX1», R» BADDR
COMPARE FOR SPACES CHMPS - 25 CoPX1s, R» BADOR
COMPARE ZERO TO OUTPUT CZosS 26 R» 8ADDR
SWITCH
COMPARE ZERO TO FILE CZFX 2T Rs» BADDR
TNDEX
COMPARE NUMERIC TO CNJS 28 OPND1» R» BADDR
QUTPUT SWITCH
SOMPARE NUMERIC TO CNFX 29 . 0PND1» R» BADDR
FILE INDEX
COMPARE ALPHA» MARK CAMR 43 QPND1», COPX1s Rs B3I
RESULT ‘
COMPARZ NUMERIC» MARK CNMR 44 QP ND1s COPX1s R, 4dI
RESULT
COMPARE FOR SPACES» CSHR 45 cCuPxXis Rs 8I

MARK RESULT

COMPARE FOR ZEROS» CZ4R 4h CoPX1, R» BI
MARK RESULT
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BOOLEAN MANIPULATION

NAME MNEMONIC ap ARGUMENT S

SET ONZ BOOLEAN SET1 32 81

CLEAR ONE BOOULEAN CLR1 33 81

CLEAR BO00LEANS USING CRUM 36 MASK

MASK

CLEAR TWD BODOLEANS CLK?2 37 BIl, BI?

CLIAR THREE BOODLEANS CLR3 38 3I1, 312, BI3

SET TW) BOOLEANS SET2 39 311, 312

SET THREE BODLEANS SET3 43 BI1. BI2s BI3

BIT ON BTON 48 OPNDLls COPX1

3IT OFF BTOF 49 JPND1, COPX1

TEST BIT : ' 1578 50 QPND1, COPX1, INDLs
IND2, INDS3

TEST NUMERIC ISTN 55 811, 312, BI3»
coPxt
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NAME MNEMONIC upP- ARGUMENTS

BRANCH IF BOOLEAN FALSE 3I8F 29 81, BADDR

BRANCH IF BOOLEAN TRUE 3IR8T 34 BI» BADDR

TEST 2 BOOLEANS 7512 41 3TVi, BIls BTVZ2,
812, BADDR

TEST 3 BOOLEANS 7573 42 BTV1, BI1, BTV2,
312, BTV3s, BI3,»
BADDR
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MISCELLANEDUS

CONVERT TO BINARY

LOAD CUOMMUNICATE REPLY
CIMMUNICATE

MAKE PRESENT

HARDWARE MONITOR

BEGINNING OF JOB

UNORDERED TABLE SEARCH

JRDERED TABLE SEARCH

CONVERT FIELD

MNEMONIC

CONV

LDCR

COMM

MAKP

AMAON

30J

UTSR

QTSR

CNV

ap

09
N1
24
02

35

54
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ARGUMENTS

COPX1» BADDR
BADDR
coPx1
COPX1» 3ADDR
OPND1
coPx1

OPND1» COPX1l» COPXZ2»
COPX3» BI

OPND1, COPX1» COPX2,
COPX3» IND1» KEYS», BI1,
812

CoPX1, COPX2
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STINSIRUCIIONS

ARITHMETIC OPERANDS AND INSIRUCTIIONS

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

1. Unsigned &-bit

2. dJdnsigned &-bit

3. Signed &=bit (sign is Most=Significant=Digit)
4. 5igned B-bit (sign over Most-Signficant-Digit)

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

All fields are addressed by pointing to the most significant tit

of the most significant units, which in the case of a signed field
is the sign.

All fialds are considered to bte comprised of decimal integers.

The absolute value is stored if the receiving field is unsigned.
Jnsigned fields are cohsidered posi tive.

When signed format is specified for the receiving field for any
arithmetic operations, the sign position is set to 1190 for a
positive result and to 1101 for a negative result.

The 4=bit operands are interpreted in units of four bits. When a
signed operand is specified, the sign is 1interpreted as a
separate and leading (leftmost) &4~bit unit whicn is not included
in the statement of length. ‘
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The B=pit operands are interpreted‘in uni ts of eight bits. When

a signed operand is specifiedr the sign is interpreted as beaing
contained in the leftmost four bits of the leftaost 3-bit unit.

The length of the operand field specifies tne nuamber of 4=-2it or
3=pit units.

When B=-bit units are specified for the receiving field of an
arithmetic operation, the leftmost four bits of each B-pit unit,
except the unit carrying a signes is set to 1111 for EBCDIC.

fhe wvalue of an &=bit unit is carried in the rightmost four bits
of the unit. Its value is as defined below for the 4-bit unit.
fne leftmost four bpitss, except for a sign, are ignored. The
value and sign interpretation of a 4~bit unit is as follows.

UNIT VALUE SIGN
0000 0 +
0001 1 +
0010 2 +
oottt 3 +
0104 4 +
01G1 5 +
0119 6 +
0111 7 +
1000 8 +
1001 9 +
10190 UNDEFINED +
1011 UNDEFINED +
1100 UNDEFINED +
1101 UNDEFINED -
11106 UNDEFINED +
+

1111t UNDEFINED

In addition and subtraction, results generated when the size of
the result field is not sufficient to contain the result are not
speci fied. When the result field is longer tnan the length of
the result, leading z2ro units are stored.

In three address add, three address subtfact and in multioly;

totat or partial overlap of the first two operands is permitted.
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Results generated when the result field totally or partially
overlaps either of the operand fields are not specified.

In two address add and subtracte. total overlap is peraitted.
tesults generated when the result field partially overlaps the
first operand field are not specified. Note that total overlap

implies that the two fields are identical.

No overlap of operands or result fields is nermitted in divide.
Results generated wunder any condition of overlap are not
specified.
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INCREMENT

[RS8 & & 8

« [NC »

Ak kAR

P2 J5

rormat:

12X EZEIZEEISSRES S S 8 B &

* INC OPND1l», COPX1 =

Ak Kk Rk Xk hkkkxk

Function:

Q Algebraically add an addend denoted by OPND1l to an augend denoted
. py COPX1 and store the sum in the field denoted by COPX1.
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ADD
ap: i0
Format:

IZ X R XSS RAZEA RS RS RSN EE R

« ADD OPNUl, COPX1» COPX2 «

(RS ZEZER2ZEEIEZA SRS RS R BRSNS ]

Function:

COMPANY CONFIDENTIAL

B1800/81700 RPG S=LANGUAGE
PeSe 2212 5306 REV. C

k kkhkhkk

* ADD =

kK kA kK A&k

Algebraically add an addeﬁd denoted by OPND! to an augend denoted

2y COP(1 and store the sum in the

field denoted py COPX2.

COPX1 and store that sus in the
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kxk Kk kEk&

* DEC =

k& hkkik

| .

-

DECREMENT
|

oP:z 11

Format:

AR RRA AR R KA R hK
* 0EC OPND1» COPX1 =

L2222 RS R RS RS EESS

Function:

Algebraically subtract a subtranend denoted by OPND1 from a
9 minuend denoted by COPXl and store the difference in the field
denoted by COPK1.
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SUBIRACT

h hkk k&

x 5UB #

[ 22 8 8 & & 4

gP: 12

Format:

ARKARANAARRRARARAkEAAA AR AL RN R

* 5U8 OPND1s OPND2», COPX1 =

AR RKAREAE KA Ak AR KK XK kA k%
Function:

a Alyebraically supbtract a subtrahend denoted by OPND! from a

minuend denoted by OPNDZ2 and store the difference in the field
denoted by COPX1.
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HULTIPLY

Rk A&k kK ARNi

* MULT «

I B R IR &S

op: 13

Format:

Ak kA A ARk Ak k Ak kk &k kk

* MJLT OPND1» COPX1l», COPXZ =

kKhkRAkXEXhkAA Ak Ehkhkhkhkhkrthk khkkhkrhkXk
Functions

Algebraically multiply a wmultiplicand denotad by COPX1 by a
multiplier denoted by OPND1 and store the product in the field
denoted by CuPX2.

The result field length is the sum of the Lengths of the two
operanads and must be denoted by COPXZ.

The result field will always b2 either signed 4~bit format or
unsigned 4-bit format. '
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DIVIDE

ki kX

= DIV =

IR EE B 28]
apP: 14
Format:

Y Y 2232223323222 XXX 2 2

«~ DIV OPND1» COPX1, COPX2 =

AR RARRARAANAN ANk kA hkhk X RAKkEKX
Function:

e Algebraically divide a dividend denoted by COPX1 4by a divisor

denoted by OPND1 and store the quotient in the field denoted by
CoPx2. Store the remainder in the field denoted by COPXl.

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

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

If the absolute value of the divisor is not greater than the

absolute value of an equivalent number of (eadinj digits of the
dividendr the result is undefined.

Jivision by zero results in a fatal error communicate to the MCP.
The sign of the remainder is that of the original dividend.

The dividend field will always be either signed 4=-bit format or
unsigned 4-bit format.
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INCREMENT BY UNE

Kk kX ki

* TNC1 «

Ak Rk &kt
ges 15
Format:

AARAKRK Ak k&

* INC1 COPX1 =

kA ki kthk
Function:

Algebraically add the positive integer one to an augend denoted
a 3y COPX1 and store the sum in the field specified by COPX1.
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DLCREMENT BY ONE

Ak khk ki

* DEC1 =

LA S IR RS S

ops 16

Format:

A2 SR SRS RER RS

* DEC1 COPX1 =

KA AR AKX AR KRR A
Function:?

Alzebraically subtract the positive intejer one from a minuend

denoted by COPX1 and store the dif ference in the field specified
by COPX1l.
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QALA MOVEMENT QPERANDS AND INSIRUCIIQONS

-

In general» fields involved in data movement operations can have
any of the foltowing formats:

1. Jnsigned 4=-bit

2. Unsigned &-bit

3. Signed 4-bit (sign is Most-Significant=Digit)
4 Signed B-bit (sign over Mgst-Significant-Digit)

Any restrictions as to the ¢type of fields permitted in an
aperation are spectfled under the description of the particular
_operdtlon.

See ARITHMETIC BPERANDS AND INSTRUCTIONS for a description of the
four types of fields.

Totally or partially overlanped fields are not permittedr, unless

specifically specified by the description of the individual
instruction.




3-13

BURROUGHS CORPORATION COMPANY CONFIDENTIAL

COMAPUTER SYSTEMS GROUP 31300/B1703 RPG S~LANGUAGE
SANTA BARBARA PLANT PaSe 2212 53)6 REV. C

“MOVE ALPHANUMERIC

k Ak k kAXx

* MVA «

kkk Ak ki
BP: 03
Format:

ARk hk Rkt hkhrhh

* MVA OPND1l» COPX1 =

I ZXZ 2 X ERE I EREESEESER & 24
Function:

Move 8-bit or 4-bit units from the source field denoted by O0OPNDI
to the 8=bit or 4-pit destination field denoted by CUOPX1.

If the destination field is signed» it receives either the sign
or the source if tne source is signeds, or 116 if the source is
uns igned.

If the data type of fhe source field is 4-bit and the data type
of the destination field is B-bit» each 4=bit unit is moved to

the destination with 1111 moved to the leftmost four bits of =ach
B=pit unit.

If the data type of the source field is 8-bit and the data type
of tne,destination is 4=bits» the rightmost four bits are moved.

I1f the data type of the source field is the same as the data type
of the destination fieldr, each unit is moved unchanged to the

~destination.
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If the destination Llength is greater in size than the source
tengthr» the destination field is fitled in on the right with
traiting spaces (0100 0000) if the destination type is B-bit;
otherwiser it is filled in on the right with nulls (C00n%).

If the destination Llength is Llesser in size than the source
Ltengths, the source data is truncated on the right.

Overlapping operand fields are permitted if the data type of both
fields is the same. It can be assumed that the source is a@oved
24 bpits (six digits or three <characters) at a time into the
destination field and that the move is from left to right.
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MOYE NUMERIC

khkk Fkk&k

* MVUN «

A hkkk kKhf
npP: J4
Format:

I ZEZEXEEELIENERE R SRS S

* MVN OPND1, COPX1

Ak kb kb hkRXEhkkk kkk
Functions:

Move B8-bit or 4=bit units from the source field denoted by OPND}
to the B~bit or 4-pit destination field denoted by COPX1.

I1f the destination field is signeds it receives either the sign
of the source if the source is signed, oOr 1100 if the source is

unsigned.

If the destination field is unsignedr, the sign of the source is
i3nored.

1f the data type of the destination field is 8-bits the leftmost
four »pits of each 8-bit unit, except for the sign position, if

signed, are set to 1111, regardless of the data type of the
source field.

If the data type of the destination field is 4=hit, the leftmost
four bits of each source B=bit unit are ignored and only the
rightmost four bits are moveds if the source field is a 4-bit
fialds each 4-Dit unit is moved unchangad.
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If the destination Length is greater 1in size than the source

length, the destination field is filled in o1 the Laft with
teading zeros or appropriate type (1011 0G0GD) or N0OC if 4-bit).

If the destination length is Llesser in size than the source
lengthes the source data is truncated on the lett. :

Hote that a sign is placed in the leftmost four bits of a fields»
whether 4=bit or 8-bit.

Overlapping operand fields are permitted if the data type of both
fields 1is the same. It can b2 assumed tnat the source is w@oved
24 bits (six digits or three characters) at a time 1into the
destination field and that the move is froa Left to righte.
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MAVE SPACES

ERAE ARk
* MVS =

I B S E R E 84
opP= 17
Format:

Ak Akt hhkt

* MVS COPX1 »

kkhkk kk kb ki
Functions

Fitl the destination field denoted by COPX1 with spaces (0100

2000).

The data type of the destination field is ignored and is assumed
to be unsigned B-bit.
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EQIT INSTRUCTIONS

No restrictions are placed on tnhe data type of the sourcz field
of an edit operation.

The data type of the destination field of an edit oparation must
02 unsigned B-bit.

If the destination Llength 1is greater in size than the source

Length» the source data is assumed to have leading zero fill on
the Left.

if the destination Llength is Llesser in size than the source
lengths the source data is truncated on the Lleft.

The operation is terminated ny an edit micro-operator and not by
the exhaustion of either the source or destination fields. :
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E01Y WITH EXPLICII MASK

L EELIE RS S

* EDTE «

KKK KERE
gps 20
Format:

AKX AKERXERRASRAREEA A RN AAR A KRN A K

« EDTE OPNODl» COPX1», MASK *

KkkhhhRhkhkh Xk khhh bkt kk kkk ik
[l 4 .
runctions

Move data from the source field denoted by OPND1 to the
destination field denoted by COPX!1 under the control of the
micro-operator string within the MASK field iamediately following
cCOPX1l. The format of the MASK is the same as the Literal and is
as follows:

I TYPE | LLGTHL 1 LLGTH2 i MICRO-OPERATOR STRING |
I (2) I (3) 13 | (VARIABLE) 1

r i 1
i I o
! I PRESENT IF LLGTH EQUALS ZERO
i 1
i LENGTH OF THE MICRO-OPERATOR STRING IN
' 8=8IT UNITS. IF LENGTH IS GREATER THAN
i OR £QUAL TN EIGHT UNITS, THE LENGTH IS
! ENCIDED IN LLGTHZ AND LLGTH1 I3 SET TO ZERO.
!
1

UNSIGNED 8=BIT FORMAT
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EDIT MICRO-QPERAIORS

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

OPERATDR MNEMONIC OPERATION

0000 R MVD MOVE DIGITS

D001 R MVC MOVZ CHARACTERS

0010 R MVS MOVE SUPPRESS

0711 R FIL FILL SUPPRESS

2100 N SRD SKIP REVERSE DESTINATION
0131 7 INU INSERT UNCONDITIONALLY
6110 T INM INSERT ON MINUS

2111 7 INS INSERYT SUPPRESS

1000 T INF INSERT FLOAT

1001 7 EFM END FLOAT MODE

1010 0000 ENZ END NON-ZERO

1010 0001 EOM END OF MASK

1210 90190 SZ5 STAKT ZERU SUPPRESS

1010 0311 cce COMPLEMENT CHECK PROTECT
1010 0100 Isp INSERT SUPPRESS PREVIOUS
BTHAERS UNDEFINED

"R" jndicates a 4=-bit binary value used as a repeat count. The

value 0000 represents no repeatr» do it once.

*N* jindicates a 4=bit binary value used to skip over a nuamber of
destination 8=bit units. The value 0000 represents no skip.

"T" indicates a &4=bit binary value which is:

1) Used to index into a table of editing constants.

?2) Used to indicate a conditional selection between two
table constants. '

3) Used to indicate an editing constant in Lline with the
edit-operator stringe.



3=-21

3URROUGHS CORPORATION ' COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1800/B1700 RPG S-LANGUAGE
SANTA BARBARA PLANT PeSe. 2212 5336 REV. C

The next edit-operaﬁﬁr follows the constant.

The table below indicates the normal table editing constants as
well as the conditional and uncondi tional selectton of constants
associated with the value "T".

LOITING CONSTANIS

T TABLE ENTRY UNCONDITTIUNAL OR

EBCDIC MNEMONIC CONDITIONAL CONSTANT

0009 wym PLU

3051 "an MIN

9910 " am AST

9011 "an DPT

3100 ", CMA

0101 wgw CUR

0110 mo® IR0

111 L , 8LK

1009 SPM EITHER ENTRY ¢ OR 1

1001 SBM EITHER ENTRY 7 OR 1

1019 LIT IN-LINE 8=BIT CONSTANT
X

Associated with the edit instructions are three toggles denoted
as "S"™ for signes "ZI"™ for zero suppress and "P" for check protect.
Initially, the "Z" and the "P" toggles are assumed to be set to
the zero state. They are set and reset as specified by the
description of the individual micro-operators. The *S"™ toggle is
set to zero if the source field sign is positive and to one
otherwise. Unsigned fields are considered positive.

The EDIT MICRO-OPERATORS are explained individually in the
following section.
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HOYE OLGII

5et “I" to "1™, ending the zero suppress state. Move an
appropriate unit (4-pit digit or B8-bit character) from the source
field to the destination fistd. Tf a 4=-pit unit is moveds, append
the four bits 1111 to the Lleft before storing in the destination.

If an B=bit unit is moveds the four vits 1111 are supstituted for
the Leftmost four pits of th2 B=bit unit.

MOYE CAARACIER

et " to "1%"» ending the zero 'supprass state. Move Aan
appropriate unit (4=-pit digit or 8<~bit character) from the source
fiald to the destination fiald. If a 4-bit unit is aoved, append
the four pits 1111 to he left before storing in the destination.
I1f an 8~pit unit is movedr, it is moved unchanged.
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MOYE SUPBRESS

The micro-operator "MOVE DIGIT™ is performed if the &4=0it unit,

or the rightaost four pits of the 8=bit unit, of the source field
is not equal to (GOUN.

If ¢the appropriate four pits of the source field unit are equal .
to 000), the suppress toggle "I™ is inspected. If =Z" equals

b S indicating non-suppress aoder the micro-operator "move

digit™ is performed. If tha suppress toggle "Z" eguals "0", the

ctheck protect toggle "P" is inspected. If =P* equals "0">»

indicating non-check protect mode» aove the taple entry

"containing the 8-bit code for blank to the destination field. If

"pr equals "1"» move the table entry containing the 8=-bit code

for asterisk to the destination field.

SUMMARY
SOURCE NOT = 0 MOVE DIGIT
=1 SOURCE = 0 MOVE DIGIT
=0 P=¢ SOURCE = 0 MOVE TABLE ENTRY 7 (BLANK)
Z=3 P=1 SOURCE = 0 MOVE TABLE ENTRY 2 (ASTERISK)

FULL SUPEPRESS

If "P" equals "(G"» indicating non-check protect mode» move the
table entry containing the 8-bit  code for Dblank to the.
destination fietd. If "P" equals "1™, move the taole entry
containing the 8~bit code for asterisk to the destination field.
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SKIP REVERSE DESIINAIION

INSERI UNCONDITIOQNALLY
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SUMMARY

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

PeSe 2212 5326 REV. C

Adjust the address pointer of the destination field to skip
packward (lower addrass) "d" 8=bit units. '

Move the table ~entry "T" as indicated below to the destination

MOVE TABLE ENTRY

MOVE TABLE ENTRY
MOVE TABLE ENTRY

MOVE TABLE ENTRY

field.
T=Deesl MOVE TABLE ENTRY
5=0 T=8
© 5=1 T=8
$=) =9
S=1 =9
' ‘ =10

dove the table entry "T" as indicated below

field.
5=1 T=Coeal MOVvVE
* S=0 MOVE
5=1 T=8 MOVE
S=1 =9 MOVE
S=1 T=10 MOVE

»

S=y or only source

MOVE IN-LINE TABL

TABLE ENTRY
TABLE ENTRY
TABLE ENTRY
TABLE ENTRY

T
)
1
7
1

(PLUS)

(MINUS)
C3LANK)

(MINUS)
ENTRY

to the destination

(8L ANK)
(MINUS)
(MINUS)

e

IN-LIN: TABLE cNTRY

(minus zero) have been moved.

digits/characters equal to zero
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@ INSERI SUPPRESS
Move the table entry "I"™ as indicated below to the destination
field. : : : ’
Z=1 T=0e.o7  MOVE TABLE ENTRY T
=0 P=0 MOVE TABLE ENTRY 7 (BLANK)
=) P=1 MOVE TABLE ENTRY 2 CASTERISK)
=1 S=0 T=8 MOVE TABLE ENTRY 9 (PLUS)
S L=1 S=1 T=8 MOVE TABLE ENTRY 1 (MINUS)
=1 $=0 1=9 MOVE TABLE ‘ENTRY 7 (BLANK)
=1 S=1 T[I=9 MOVE TABLE ENTRY 1 (MINUS)
2=1 T=1 E ENTRY

J MOVE IN-LINE TABL
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INSERI ELDAI e

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

{=1 MOVE DIGIT

Z=3 SOURCE =0 P=0 MOVE TABLE ENTRY 7 (BLANK)

Z=) SOURCE =0 P=1 MOVE TABLE ENTRY 2 C(ASTERISK)

Z=) SOURCE NOT=0 T=0..7 MOVE TABLE ENTRY T, THEN MOVE DIGIT

Z=) SOURCE NOT=0 T=8 S=0 MOVE TABLE ENTRY 0 (PLUS) THEN MOVE DIGIT

Z=0 SOURCE NOT=0 T=8 S=1 MOVE TABLE ENTRY 1 (MINUS) THEN MOVE DIGIT
Z=) SOURCE NOT=0 T=9 S$=0 MOVE TABLE ENTRY 7 (BLANK) THEN MOVE DIGIT
Z=) SOURCE NDT=C T=9 S=1 MOVE TABLE ENTRY 1 C(MINUS) THEN MOVE DIGIT
Z=3 SOURCE NOT=0 T=1¢ MOVE IN-LINE TABLE ENTRY, THEN MOVE DIGIT

EN) ELDAI MODE

Move the table entry "T™ as indicated below to the destination
fieldo

£=) T=Veeel MOVE TABLE ENTRY T

Z=3 S5=0 T=8 MOVE TABLE ENTRY 0 (PLUS)
=) S=1 T=3 MOVE TABLE ENTRY 1 (MINUS)
Z=0 S=0 1I=9 MOVE TABLE ENTRY 7 (BLANK)
=5 S=1 T1=9 MOVE TA3LE ENTRY 1 (MINUS)
=) =10 MOVE IN=LINEZ TABLE ENTRY
Z=1 NO OPERATION

LND NONZZEROD

Terminate the wmicro=-operator gaperations if any non=-zero source

character/digit has been moved; otherwise» continue with the
next in-line operator.
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END QF MASK

Terminate the micro—-operator aperations.

STARI ZERQ SURZRESS

S5et ™Z" to the "U" state.

COMPLEMENT CHECK PROIECE

Complement the state of "P- .

INSERT SUPPRESS PREVIDUS

Move the table entry "I", as indicated below to destination
field. : :

=0 P=0 MOVE TABLE ENTRY 7 (BLANK)

=3 P=1 MOVE TABLE ENTRY 2 C(ASTERISK)

=1 MOVE PREVIODUS DESTINATION FIELD CHARACTER» MOVE

IN LINE MASK CONSTANT INTO WHERE THE PREVIDUS

DESTINATION CHARACTER CAME FROUM»
DESTINATION FIELD POINTER

THEN UPDATL

COMPANY CONFIDENTIAL
B1BJ0/B1700 RPG S-LANGUAGE

c
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p: 21

Format:

Ak Rk ki

* MYZ COPX1

ARk khkkh bk

Functions

=2y

COMPANY CONFIDENTIAL
BLRCH/B1700 RPG S—-LANGUAGE
P.S5. 2212 5336 REV. C

AXRARRE
* MyZ *

khkkhkhkkKx

Fitl the destination field denoted by COPX1 with zeros of the
appropriate type (1111 0029 if 8=bit or 40G) if 4-pit).

If the destination field is signed,
position.

1100 is placed into the sign



BURROUGHS CORPORATION COMPANY CUNFIDENTIAL
COMPUTER SYSTEMS GROUP ' 81800781700 RPG S-LANGUAGEL
SANTA BARBARA PLANT o PeS5e 2212 53386 RLV. C

SCALED MOVE NUMERIC

IR R 2 & & &S

* SHMVN =

AR RRAERX
gpP: 23
Format:

RARKRNEARREAR KA CAAAN T AEA R E A& k& &

* SMVN OPND1» COPZ1, Vs SCL *

AAXKAKRRRRAAKRARAKARRRRA KN AE A AR K
function®

If Vv equals zeror» perform a MOVE NUMERIC operation after first
adding the s:cale factor to the field tength of the source field
and assuming that the added portion of the field is zeros on the
rijht. +the scale factor must not oe greater than the dastination
field Length,

1f V equals oner perform a 404E NUMERIC ooperation after (first
suptracting the scale factor from the field length of the source
field. The scate factor must not oe greater than the source
field length.

ALt rules specified for MOVE NUMERIC are applicadble after
adjustment by the scale factor.

fhe container size for the scale factor is the same as the
container size for the langth of an operand (LENB). The length
of VY is one DpDit.
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- MOYE NUMERIC I0D EILE INDEX

ARk E RAE
* MNFX =«

Ak kktKk
aps 30
Format:

YT 2222232

« MNFX OPND1 =

S22 X232 EXX RS 8
Function:

>arforms a normal MOVE NUMERIC after buitding tne destinatiaon
descriptor (OPND1) for the implicitly declared file index field.
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MOVE NUMERIC I0 QUIPUI 3MIICH

* Ak hkk Rk
* MNOS +*

I E R RS 38 4

- JPs 31

Format:

[EXEEEE RS R RSN

* MNOS OPNDL =

khkkhk kxR kkkk
fFunction:

>arforms a normal! MOVE NUMERIC after duilding the destination
descriptor C(OPND1) ’fér the imolicitly declared output switch

field. ctu
ey

MW



BURROUGHS CORPORATION ‘ ‘ COMPANY CONF IDENTIAL

COMPUTER SYSTEMS GROUP R18Q0/81700 RPG S~LANGUAGE

SANTA BARBARA PLANT PeSe 2212 5306 REV. C
MOVE ARRAX

Rk hkk® XXX
* MVAR =«

“hkhkhkkhkhkX

rormat:

[ ZIERTETETITERNEIEEEE RIS IR NASEAASEEE RS SR LSR8 E

« YYAR IND1» OPNDl» COPXls COPX2» COPX3 »

IR 2 A R L R R R R R R AR RZEZZEZ RS2 AR REER R RS S N ]
Function:

First adjusts the field LUlengths of the source (0°ND1) and
destination (COPX2) descriptors so that they each descrioe their
arrays from the actual element address2d to the end of the array
and by adjusting their field (tengths so that no ™Destination
Longer® fill Wwill occur,

If the source field is not an array (IND1), then COPX1 is not
present. If the destination fiald is not an array (INDi)» then
CAPX3 1is not present, These entries describe their entire
respective arrayse.

2ttt fislds are assumed to be "unsigned 8-bit".
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»

BRANCHING QPERANDS AND INSTRBUCILONS

A branch address argument "3ADDR™ has the follouinq:format:

IDISPLACEMENT | BTYPE | SEGMENT NUMBER |
1(BDISPB) 1 C) 1 en i

~.-----no-—----—’---—--—*----'é ---------

! 1
I PRESENT IF BTYPE
.
{

0s RELATIVE TO THE CURRENT CODE
SEGMENT 3ASE CINTRASEGMENT BRANCH)

1: RELATIVE 70O A NEw CODE SEGMENT BASE
CINTERSEGMENT 3RANCH)

1]
[

DISPLACEMENT is an unsigned binary value which specifies the bLit

‘gisplacement of an instruction relative to a4 segment pase. The

container sigdetof the OISPLACFMENT and 3TYPE combined 1is a
program parameter (BDISPB1).
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COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

'BRANCH UNCONDITIONALLY

gPs: 16
Formats

(ZEIEZ R ZE LR E R

* BJN BADOR =

Khkhhkhkkhkhkhk bk &

functijon:

31-34

COMPANY CONFIDENTIAL
31800731700 RPG S~LANGUAGE
PeSe 2212 5336 RzV. C

IR R X
* dUN *

kkk ik

Obtain the next instruction from the location speci fied by 3ADDR.
ik

»

L
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CENIER

ARk kkk
+ NTR «

A kkk kXK
ap: 1R
Format:

kA kR ARk hkX

= NI R BADDR *

RAkk bkt ki k
function:

3laces an entry on the top of the program pointer stacks bumps up
the stack pointer to point to the next available stack entry and
branches to (or enters at) the lLocation specified by the BADDR
gntry.

The stack entry consists of the displacement from the current
code segment base to tne S-instruction following the perform
(sabroutine call) and the current sagment number.
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£X11

kkAhkXAkKk

« XIT «

Ahkk Kk khk
ps 19
- Format:

kkkkkhw
* XIT =%

B X E & X & BN
Function:

»erforas by removing and saving off the current entry on the top

@ of the program pointer stacks downdating the stack pointer, and
obtaining the address of the next S=instruction from the reaoved
stack entry. ’
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NON-BOOLEAN COMPARISON AND INSIRUCTIONS

1f the condition ™A (R) 3™ is true, a transfer to the address
{BADDR) given in the instruction occurss otherwise control is

passed to the next sequential instruction. The retation (®) is
defined as foliows:

00)  UNDEFINED

001 GTR
01, LSS
011 NER
100 EQL
101  GEQ
112 LEQ

111 UNDEFINED

Overlap of fields is permitted. ™A™ is the first operand denoted
in the instruction. If an instruction has only one operands then
the assumed field is the "A™ field; i.2.» for CINS 4ith R and
BADDRS the assumed field ~"A™ is a3 field comprised of zeros
(3003).
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COMPARE ALPHANUMERIC

'EEIZR22Y

« CMPA =*

Kk ke kik
aPs a7
rormat:

Y22 R 222222322 2 R 2222 R RS SRR B &

x CMPA 0OPND1» COPX1, Rs» BADDR =

tkt******tit*kt*tk******t**t*t*
Function:
Compare the two operand fields according to their pinary values.

The comparison is performed Left to right with any shorter
operand assumed to be right-filled with blank characters (0104
n03¢ if 8=bit).

The fialds are considered equal whan the egqual size portions are
equal and the longer (if one |is tonger) field has trailing
planks.

Tha &=-pit data format is assumed for both fields with no checking
to verify otherwise. Signed fields have their most significant
four Hitss ieces their sign, modified to the aporoapriate numeric
zone (1111 for &=-bit) before beiny compared. ihis modification
is not permanent and is done so that tne sign will not affect the
resutt of an alphanumaric comparisons
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COMEARE NUMERIC

kxRt kA

* CHMPN =«

I EEIEER N
apPs JB
Format:

IZATEXENEIREZZEEEE SRS SRR R LR R

* CMPN OPNDl» COPX1l» R» BADDR =

I ZEIEEEEEZEEEEEE S AL SRR EES RN R E
Function:

compare the two operand fields according to the algebraic values»
considering the two fields to re comprised of decimal integers.

Anen the field sizes are different, the Llonger is tested for
teading zeros (0CO0). There is no restriction as to data type.
In comparing the B-bit characters only the rightmost four bhits of
the character are considered; the other bits are i1qgnored.

Two fislds of all zeros are equal regardless of sign.

Unsigned fields are considered positives 5ign conventions are’
the same as for ariihmetic operands.

Fesults gencrated by invalid digit values are undefined.
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COMPARE EUR ZERQS

Kk k& khkk

* CTMP/ =

ok Ak Wtk
gp: 22
Format:

[T EZEEZEREEZ SRR E SRR N &R

x CHP/ COPXLls Re BADOR =

k'k*ﬁ*****k*****ttbti*ttﬁt

function:

Coapare two operand fields according to their algebraic valuess,
a assuming the first field to ope comprised of all zeros (2900).

There 1is no restriction as to data type. In comparing an 8-Lit

character, only the rightmost four bits of the character are
considered. The other bits are ignored.

Two fialds of all zeros are equal regardless of sian.

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

fesults gromerated by invalid digit values are undefined.
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COMPARE EQOR SPACES

gp: )
Format:

AR AANNRERR AN RRAN N Ak b w

« CMPS COPXi» R» BADDR =

Khkhkkkhhhhkhkhkhkbxhhkhkkknkx
o 3 L3
runction:

Compare two operand fields according to their bpinary
assuming the first field to be comprised of all spaces (D
for 8=31t).

The comparison is performed lLeft to right.

Unsigned 8=bit format is assumed with no <checking to
otherwise.

kA k kkk

x CMPS

L ER TR B RS

vatuess
102 0099

verify
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COMPARE ZERO IO QUIBUT 3sLICH

KhAh kKRN

* CZ0S =

XAk hkkk Ahk

Format:

thhhkkk khhkkddbannn

« C205 R» BADDR «

I 2322223222222

Function:

>erforas a nordal COMPARE FOR ZEROS after puilding the descriptor
for the implicftiy declared output switch field.
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3=43

COMPANY CONFIDENTIAL

31R00/B1700 RPG S-LANGUAGE

COMPUTER SYSTEMS GROU?P
SANTA BARBARA PLANT

CIMPARE ZEROD IO EILE INDEX

Y T2 222222222
# CZFX Re

LB E2 R RS FER RS SS S o

Function:

P.5. 2212 53,6 REV. C

[EE X2 R & &3
* CIFX =

Kk khkhhkX

Performs a normal COMPARE FOR ZEROS after puilding the descrintor
for the implicitly declared file index field.
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COMPARE NUMERIC I0 QUIPUT 3ALIICH

ARk EARK

* CNOS

IR E X R ER & 4
oPs: 28
Format:

*****t*ﬁfﬁ**t*****tt*ttt

* CNO5 OPNDl» R» BADDR =

Ak hhkhhkhkhkhkxkhrh ikt
Function:

Performns a normal COMPARE NUMERIC after building the descriptor
‘ for the implicitly declared output switch field.
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- COMPARE NUMERIC I0 EILE INDEX

L EEZ R RS 2

* CNFX =

Kk ekkAER

Format:

KA AR ANAAASAAN AR RN KA XK

« CNFX OPNDi» F» BADDR =

[ ZEEZESEZEI B EIEEES RS S XN
Function:

erforms a normal COMPARE NUMERIC after building the descriptor
° for the implicitly declared file index field.
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COMPARE ALPHA. MARK RESULL

ap: 43
Format:

[ X2 EZEEEZEEERL SR AR SR R EEERE]

« CAMR OPNDls COPX1s R» BI =«

Ak kX kXA RARXEKA R AR AR AL
Function:

Par foras a normal COMPARE ALPHA»

3=4b

COMPANY CONFIDENTIAL
81800/81700 RPG S~LANGUAGE

Pede

2212 5376 REV. C

KK Rkh RKkw
* CAMR «

ArkENRRRE

except that if the relation (R)

is mets the ooolean indicator specified by the bootean index (8I)

15 set to zero.

1f the relation 15 not metr, the boolean is set td on2.

fhis S=-instruction thus marks
rather than branching.

result of the compariscn,
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COMPARE NUMERIC-, MARK RESJLI

I E X IR R T

* CNMR =

tigtkiit
OP: 44
Format:

AR AR AR KRR AR RRRRRAR RN AR
* CNMR OPNDLl», COPX1» R» 8I =

AR AARRRXEKXRERR AR Ak Rk
function:

»erformas a normal COMPARE NUMERIC» except that 1 f the relation
{R) is met, the boolean indicator specified by th2 poolean index
(3I) is set to zero.

If the relation is not met, the boolean is set to one.

This S-instruction thus wmarks the result of the comparison,
rather than branching.
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COMEARE EQR SPACES: MARK RESULT

kW Ak KKk &
* CSMR « -

[ EREEREE 4
opP: 45
Formats:

Y Y2222 2222222

* CSMR COPX1, Rs BI «

Ak hhkhkhkhkhkrxhkhh ki
function:

>arforass a normal COMPARE FOR SPACESs except that if the relation
(R) is mets the btoolean indicator specified by the boolean index
(31) is set to zero.

1f the relation is not met, the boolean is set to one.

This >=instruction thus marks the result of the compariscns
rather than branching.
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COMPARE FOR ZERQS, MARK RESULT

Ak kikk

* CIMR =

Ak Rk hk&k
oPs 46
Format:

**.tktk*****ttt**tt*k*

* CZMR COPX1» R» 81 =«

IR X EZREEEZEEEEEEE B &
Function:

2erforms a normal COMPARE FNR ZERQOS on COPX1, except that if the
° relation (R) is met, the Dpootean indicator specified by the
poolean index (BI) is set to zero.

if the relation is not met, the boolean is set to one.

This 5-instruction thus marks the result of the comparisons
rather tnan branching.
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300LEAN MANIPULALION

SEI ONE BOQLEAN

oP: 32
Format:

Ahkhkkhk k& k

« SET1 BI «

kXX bk hkhktk

Function:

Sets the boolean indicator,

3=50G

COMPANY CONFTIDENTIAL -
81800781700 RPG S-LANGUAGE
Pe5. 2212 5306 REV. C

ARXRERARL

* SET1 «

AEkkk k&

speci fied by the boolean index (BI)
into the reserved area, to a one.
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. CLEAR ONE BOOLEAN

oP: 33

Format:

I 222222228
* CLR1 BI «

Ak hkhhkhkhkk*

functions

>lears tne boolean indicator,

3-51
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speci fied oy the boolean

into the reserved boolean arear» to a zero.

‘tf*tttad
«+ CLR1 ~

KAk A RE K

index (81>
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QL.ﬁAB BOOLEANS USING MASK

At kAh ik

« CBUM »

EARRE AR
apP: 36

Format:

IFZZ XXX EEEE SRR SRS S

* CBUM BOOLEAN-MASK «

Akxkkhkkhhhk ki khkhkkkrkk &

Functions:?

e Zlears the boolean indicatorss in tr1e reserved boolean areas

which are matched with a zero oit in the poolean mask. It is
thus a bit "AND"™ of the booleans witn the boolean mask. The

poolean mask has a length of 144 bits.
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CLEAR TWO BOOLEANS

EE R RS R

* CLRZ =

kX ARk

oPs 37

Format:

I E2Z X2 RS EZEAREE A S &4

* CLRZ B811» BIZ =

IZS SRS E SRR SRR NS

Functions

Clears the boolean indicatorss specifiead by the boolean indexes
@ {311 and BI2) into the reserved boolean area, to zero.




" 3URRDUGHS CORPORATION

COMPUTER SYSTEMS GROUP

SANTA BARBARA PLANT

-CLEAR IHRLE BOOQLEANS

gp: 38

Format:

AARKAARAAREXRRAARNARE A A&

« CLR3 BI1Ls BI2» BI 3 =

it***i‘*ttt*t*'*tt*****

Function:

Clears the boolean indicatorss

specified by the boolean

COMPANY CONFTDENTIAL
818007317010 RPG S~LANGUAGE

Ak hkk Ah ki

* CLR3 =«

A&k hkk khkak

indexes

(311, 3I2 ani BI3) into the reserved boolean ara2ar, to zero.
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SEI IWO BOOLEANS

KK RAEL
* SET2

kAR RERR
oP: 39
Forﬁat:

R R AR R ARk
* SZT2 Bil» BI2 «

[ EZZEIEEZZEEEE SR X 4
Function:

5ets the boolean indicatorss specified by the boolean 1indexes
(311 and BI2) into the reserved boolean arear to one.
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SEI IHREE BOOLEANS

EKa AR RER
* SET3 »

Kk hkh ki

aP: 40

Format:

ARARKARNRANRRAS R ANRA & &
* SST3 B8Il, BIZ2» BI3 =

Ak khrkhkhkhk khkhkhhkxi

Fupction:

5ets the boolean indicatorss specified by the poolean indexes
@ (8I1s B3I2 and BI3) into the reserved poolean area, to one.
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BLY ON
*ttkittg
* BION =
kkkkk kR &
gpP: 48
Format:

khkkAhkRAhkhkhkhkhkhhhkhkhhkhhkh

* gTON OPNDl» COPX1 =

AAAARKRAARA AR AR Rk k&
function?

Takes the two operands (OPND1 and COPX1) and JR's them together
with tne result placed in the location denoted by COPX1le.

goth 0OPND1 and COPX1 are guaranteed to be B-pits wide.
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811 QEE

KAk Rkhkhkhk

* BTOF »

AhkkE kR
P 49
Format:

I ZE2Z A XEE LIRS RE SR RERSDE

* B3TOf OPNDls COPX1 =

ttfﬁtkt*tttt*k*kttt*t
Fanction:

Takes the O0OPND1 operand and complements it pefore performing an
"AND™ operation with the COPX1 operand. The result is placed in
the location denoted by COPX1l.

3oth 0PNDYl and COPX1 are guaranteed to be 8=bits wide.
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IESI BII

KARAAERAN

« TSTR =

ARk hkikr

Format:

I ZFXXEFEEXSERESZIZSREZES S SRS RS R SRS RS RESES

« TSTB UPNDi», COPX1» IND1» IND2, IND3 =

ft*i*t*tttkt****t***t**t*t**tt*t*t***tt
Function:

3o0th OPND1 and COPX1 are guaranteed to be 8-bits wide. The
° routine computes (OPND1 "AND™ COPXL) and then sets the indicators
according to the following rules:

IND1 (OPND1 NEQ 0) AND C(COPND1 AND COPX1) = 2)

IND2 := (OPND1 NEQ 9) AND (COPND1 AND COPX1) NEQ D)
AND (COPND1 AND COPX1) NEQ OPND1)
IND3 3= (OPND1 NE@ 0) AND ({OPND1 AND COPX1) = OPNDL)
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JESI NUMERIC

Ke xR XKAR
* TSTN «

Tk k Ak

Formats

AR RN RNARARRR A AR A AR A A bk Ak &

* T5TN BIt», BIZ» BI3s COPX1 « -

*hk kK t*t**t**tt*k*i*tttittt*it’
Function:
Aill clear all three indicators pointed to by the 31°'s.

If the wvalue of the first 81 (the actual value of the index and
not the value of the indicator indexed to) is zeros» skip test A.

If 312 is zerosr skip test B. If BI3 is zeror skip test C.

The three tests ares mutually exclusive and as soon as one is
found to be true the operation will end.

The three tests are as follows:

A) The field defined by the <COPX a@ust contain atl numeric
characters where a numeric character 1is defined as
hexadecimal Fds where d=0-9, except for the right most
£8CDIC character which may be any of the followina: Fd» Cds
Dds 4Es» 62 (d as detined above). If the test is satisfieds
set the boolean indicator indexed to by BIl. If tne test
fails» go to test 3. :
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8) Tne field defined by the COPX must have at least one Leading

btank (hexadecimal 40) followed by one or more EBCDIC
character(s) where EBCDIC is defined in A) above. The field
Wwill have at least two characters, i.e.» one nlank and one
£BCDIC character. The field must have only Leadiny blanks
followed by EBCDIC characterse. If the test is satisfieds
set the boolean indicator indexed to by 812, If the test
fails» go to test C. '

The field defined by CDOPX nmust consist of all blanks
(hexidecimal 40). If the test is satisfieds set the boolean
indicator indexed to by BI3. If the test fails, go directly
to the next S-op in line.
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BOOLEAN COMPARISON

BRANCH LIE BOOLEAN EALSE

KERKER RS
* BIBF *

kR AKX
aP: 29
Format:

AKEKAAXARRRKARK AR K
« 3I8F BI» SADDR =

2SR ZEREEER S ESR RS

Function:

Tests the poolean indicator specified by the boolean index (BI)
and then branches to the S=instruction specified by BADDR if the
boolean 1s false; 1.84a5s 2870
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BRANCH IE BOOLEAN IRUE

aps 34

Format:

I E R RS EREAERSE RS S

* BI87 BI» BADDR =

L E S SR EREEEER L NS N

Function:
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T hhkdk kR

* BIBT «

Ak hk kkk

Tests the boolean indicator specified bty the boolean index (BI)
and then branches to the S=-instruction specified cy B8ADOR if the

soolean is true;

i.e.'

oNnee
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oP: 41

Formats
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Ak kk kA&

* TST2 =

khk hhk kkX

AARR AR R RN AR AR R AR SRR AR AR AR AR R AR RASE

* TST2 BTV1, v8Il, BTVZ, BIZ2» 3ADDR =

RAERKARRERRRAERAAKANRR SN AR AR KA AR R A& &

Function:

Compares each pooalean test value (3TV1 and 8TV2) to the bpoolean
indicator pointed to by the corresponding boolean index (811 and

312).

1f they compare egual»
specified by BADDR.

If they do not compare
manner,

If none compare gaqual,
skipped until the next

then a branch is wmade to the location

equals, than the next are compared in liksa

then tha oaext instruction pointer 1is
in=Line S=instruction occurs.
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TLST 3 BOOLEANS

kA hkhk&

* T5T3 =

kx kU R KEX
ap: 62
Format:

***ttk‘t*t*t*t*i’*****t*t*tt**tttt*****tttt***'ﬁ*

* T5T3 ©Tvl, HBIls BIV2, BIZ2» B8TV3» BI3» BADDR =«

*t*k*t***t*t*k*kttkttt*ttit**liktt**ktf*tt*ttt*
Function:

Compares each boolean test value (8TVi, B8TV2 and 8TV3) to the
ooolean indicator pointed to by the corresponding boolean index
{BIl, BI2 and 3I3).

I1f they compare equal, then a branch is made to the lLocation
specified by BADDR.

If they do not compare equals then the next are compared in like
faIanner.

If none compare equal, then the next instruction pointer is

skipped until the next in-lLine S=-instruction.
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MISCELLANEQUS INSIRUCILONS

CONYERT 10 BINARY .

RS EZEE S X

* CONV =

Ak Ahh kkh

gpP: 00
Format:

tttt*t*ttt*xt**t}t*ﬁ
* CONV COPX1 DADDR =

AKA Rk Ak hhkikk
Function:

Zonvert the operand denoted by COPX1 from a decimal value to an
unsigned 24=bit binary valuer truncating or zero filling on the
teft if necessary. Place the result at the tocation specified by
DADDR.

The operand must be either wunsigned 4=bit or unsigned B8-bit

. units.

DADDR is an unsigned binary wvalue which specifies a digit
displacement from the data segment zero base.
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LOAD COMMUNICATE REPLY

Rk kX

* LDCK «

AU KARRANK
gpP: 01
Format:

khkhhk kA kbkkhhk

« LUCR DADDR =

IR SRR RS RS ESE]

Function:

wove the tast 24 bits of information from the RS.REPLY area of
the RS.NUCLEUS to the tocation specified by DADDR.

DADDR is an unsigned binary value unich sonecifies a digit
displacement from the data segment zero base.
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MAKE PRESENI

I 2 X188 R E

* MAKP «

[ EEZEEE &3
aps: )2
Format:

kbRt ki X

* MAKP COPXles DADDR

kkXkhkhkhkhhhhkhkhhkhhkhhhkik
Function:

Loads the data segment specified by COPX1l and places the base
‘ relative address of the data area specified by COPX1 into the
24=bit location specified by DADDR.

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

The container size of DADDR is DISP?8B.
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COMMUNICATE

Ak hkhhth

* COMM =

Ak Rk Ak

Format:

khkkhhkhkLhkRhkhkhtk

* COMM COPX1 =

[ZFEEZETREEEEEREE & |
Function:

dove the length and address fields from the COPX1 entry to the
R5.COMMUNICATE.MS3G.PTR field tocated in this progranm's
RS.NUCLEUS» converting them enroute. The origin field is
unchanged.

The length is converted from a digit or character Length to a bit
Length. The address is stored as an absolute pit address.
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HARDWARE MONILOR

khkhkk k&

* HMON =

kkkkkRkkk
P2 35
Format:

khkhkhkhkhkhkbth ik

‘« HMON OPND1 =

[ FEXEEEEE RS S S S 5]
Ffunction:

Tne Low order eight bits of the field described by OPND1 are used
‘I' as tha input to the monitor aicro-operator descrited in the
following product specifications:

M-Memory Processor #1913 1747
S=Memory Processor #2221 6760

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

IR F T Y]

* B0J. «

Ahkkkkhk

] ] 51

Format:

[ E XX R ERE LR &S]

«~ 804 COPX1 «

kkkk Ak khk®k ki

Function:

This 53=-instruction is called at B0J time to do anything that has
to be donee. It is thus used only once per RPG execution. It
does the following:

- Gets the middle 32 bits from the RS.SWITCHES field in
the run structure nucleus and writes them into the

32=-bit field specified by COPXla

- Writes the low order pit of each 4-bit switch into the
8 "U" indicators (U1 through UE) at boolean 131 through
ti8 C(zero origin).
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UNORDERED IABLE SEARCH

ARk Rk Rk REK

* UTSR =

Ak hkhkk k&

Format:

Rk Rhk Ak RAAkRKRXRAKKRARARERAERRAk AR A A KA A KEK K

+ UTSK OPND1», COPX1», COPX2», COPX3, BI =

XANREKERRANEAANRRARRANRR A kA kAt khkh ki k
Functions:

Hill take the arqument (CO0OPND1) and proceed to search serially
through an unordered table, whose first element (and hence the
oeginning address of the table) is described by an index (COPXI1
which is usually subscripted)», for a match <(compare "eqgual™).
The search will begin with an e2lement (described oy COPX2Z; 4
digit=unsigned field) within the table and will continue until
either a match 1is found or when the last element (described by
COPX33; also subscripted in the table is reached.

1f a match is found, a flag will ce set in the boolean indicator
{as described by the boolean index, BI) and COPX2 wWwill contain
the index value of that element in the table where the match was
found.

If no match is found, no flag witl be set in the poolean
indicator and (0PX2 will contain an index value gygreater than the
index value of the last table element (COPX3).
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ORDERED IABLE SEARCH

I E R E XSRS
= TSk =

I EE S B & & 4
pPe 53
Format:

I EZZZ I XERZEEEEASRSE2RARRRR RESERSERRI RSNl RRSEERRRLE SN

« OTSR OPNDi», COPXls COPX2Z» COPX3» INDLl» KEYS, BIl, BI2 «

I FXI PRI EIEIE I B IR A SEENIEEEEFE AR FZEERENEAI B RS EE RS ENESE SRS SRR B K
Function:

ditl take the argument (0OPND1) and proceed to search through an
ordered table (non-ascending or non=descending order) whose first
alement (and hence the beginning address of tne table) is
descriped by an tndex (COPXLl), for a match. The search will
begin Wwith an element (described by COPX2) within the table and
Will continue until either a match (or an element which most
nearly satisfies the relational requirements) is found or when
the last element (described by CgPX3) is reached.

A flag C(IND1) will be set if the table is5 nondescending.

The relational requirements ("=", ngw, nm»m, or a combination
petween two) as described by KEYS will determine how the match
petween the argument and the table elements is to be made.

If a match (or an element which most nearly satisfies the
ratational reguirements) is found, two flags will be set in the

poolean indicators as addressed by 8I1 and #12. coPx2 will
zontain the inagex value of that element in the table where the
match was found. O

g%ym




vBURROUGHS CORPORATION : ’ COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1B8G2/BL70U0 RPG S=LANGUAGE
SANTA BARBARA PLANT ' P.5+. 2212 5306 REV. C

If no match is foundr the flags will be reset in the boolean
indicators and COPX2 will be set to 1.

" Some comments regarding (JTSR:

defore going into the description of the algorithms three iteas
should be noted:

1. This S=instruction imitates the RPGII's Lookup routine.

2. This S-instruction does not pretend to  be
mathematically sound.

3. The user should be aware of this S-instruction's
idiosyncracies and program accordingly.

It should be noted also that the table under inspection may be:

1. Declared ordered and non-ascending or non-descendings
but can be really unordered.
i
2o Declared ordered and non=-ascending or non-descending
and is really ordered.,

3. Declared unordered, in which casee the compiler will
always call the dnovdered ' Table Search (UTSR)
S=instruction (the user should be aware that under UTSR
the only relational requirement for a aatch is "=").

The algorithm:

l. Save the index of the first table element to be
examined in "fT.,

2 s5ave the index of the last table element to be examined
in "L".
3. furn both booleans associated with the S~instruction

initially off.
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ba Set a REVERSED RELATION flag if?

6

7.

8

1.

11.

i2.
13.

14.

ae search for LSS or LEQ'nn an ascending table; or
be search for GIR or Gl on a4 descending table.

1f F»L then yo to step 3.

Compare TABLE (F) to ARGUMENT. Go to step 14 ife

Tabte Type Search Relation Table(F) ¢ Argument
Ascending LSS GTR or EQL
Ascending LEQ GTR
Ascending £QL ZaL
Ascending GEQ GERQ
Ascending GTR GTR
Descending LSS LSS
Descending LEQ LEQ
Descending EQL EQL
Descending GENQ LSS
Descending GTR L5S or QL

Add 1 to F and go to step 5.

If the REVERSED RELATION flag is off = go to step 13.

Subtract 1 from f.

If F is Less than the index of the first element to
sear-hs move 1 to the first index and exit.

set the first boolean if the last coapare showed EQL»
the REVERSED RELATION flag is on and tne search was for
LSS or GTRs or the REVERSED RELATION flay was off and
the search was for EQL., LEW» or GEQ. gtherwises set
the second boolean.

$Sat the first index to F and exit.
Move 1 to the first index and exit.

1f the REVERSED RELATION flag is ons 9o to Step 95
otherwises Qo to step 11,
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CONYERT EIELD

ARA N RAK
‘* CNV =

Ak kK k&
gPs 54
Format:

ARk R AEAXAEARAREAL

* CNY COPX1l» COPX2Z =

I XS X EZE LSS NS R RS

Function:

ditl convert a source (COPX1) into a result to be placed at a
destination (CIPX2).

The form of the data types as described by COPX1 and COPX2 for
source and destination must conform to one of the following
pitterns since the form is not <checked by the S=instruction
itsel feo



BURROUGHS CORPORATION COMPANY CONFIDENTIAL

COMPUTER SYSTEMS GROUP BLBGI/81720 R>G S~LANGUAGE
SANTA BARBARA PLANT P.5. 2212 5306 REV. C
° carPxi coPxe
(SQURCE) (DESTINATION)

A W BB D N G SR AR EP WS GE GRS A U WP OE G R Wh GE AR @O G TH 4T @R D ) W B9 AR W SR N W W S @ e

DECIMAL DATA BINARY DATA

i
1
- AR En ARG AN SH R e . L R R
4 DIGITS | 16 BITS
9 DIGITS | 32 BITS
| ;

prepepaprpapegueagerr T Y T X F O R R N R R R R R Ak o B ol ot

1
BINARY DATA 1 DECIMAL DATA
Y L L L X ¥ ‘ P L L L ]
16 BITS 1 4 DIGITS
32 BITS i 9 DIGITS
Ut
h )
NOTE: Decimal data is in standard signed nuameric form while
binary data i'ssin 2's complement form.
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ADD  3-5
ARITHMETIC 2-1
ARITHMETIC OPERANDS AND INSTRUCTIONS
BEGINNING OF J08 3=71

3IT OFF 3-58

311 ON 3=57
BOJLEAN COMPARISON
300LEAN MANIPULATION
BRANCH IF BOOLEAN FALSE
3RANCH IF BOOLEAN TRUE
3RANCH UNCONDITIONALLY
BRANCHING 2=3
BRANCHING OPERANDS AND INSTRUCTIONS
CLEAR BOOLEANS USING MASK 3=52
CLEAR ONE BDODLEAN 3=-51
CLEAR THREE BOOLEANS 3=54
CLEAR TWO BOOLEANS 3-53
COMMUNICATE 3-59

COMPARE ALPHA» MARK RESULT
COMPARE ALPHANUMERIC 3-338
COMPARE FOR SPACES 3I=41
COMPARE FOR SPACES», MARK RESULT
COMPARE FOR ZERDS 3=49

COMPARE FOR ZERDSs MARK RESULT
COMPARE NUMERIC 3-39

CTOMPARE NUMERIC TO FILE INDEX
COMPARE NUMERIC TO OUTPUT SWITCH
COMPARE NUMERIC, MARK RESULT I=47
COMPARE ZERD T3 FILE INDEX 3=43
COMPARE ZERO TO OUTPUT SWITCH 3=42
Container 5ize 1-5

CONVERT FIELD 3-76

CONVERT T0O BINARY 3-66
Current Operand Index (COPX)
current Uperand Table (COP)
DAT A LENGTH 1-1i2

DATA MDVEMENT 2=2

JATA MOVEMENT OPERANDS AND INSTRUCTIONS
JATA TYPE 1-12 :
DECREMENT I-b
DECREMENT BY ONE
DISPLACEMENT 1-12
DIVIDE 3=-9

ENDIT INSTRUCTIONS

2=6s 3-62
2=5» 3-50
3=62
3-63
3=34

-

3=-4o

3~48
3-49

3=45
3=4 4

1-7
1-11

3=11

i-18

Ix-1
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3-1

3-33

3=i2
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:DIT MICRD-OPERATORS  3-20

EDIT WITH EXPLICIT MASK
ENTER 3= 35

EXIT  3-36

rigure 1~1: RPG Progranm
Figure 1-2: Fixed Field
Figure 1-2: Fixed Field
GENERAL 1-1

HARDWARE MONITOR 3=70
In-Line COP Information
INCREMENT =4
INCREMENT BY ONE 3=10
INDEXING 1-14
INSTRUCTION SET 2=1
Literal String 1-7
LOAD COMMUNICATE REPLY
MAKE PRESENT 3-68
MISCELLANEDUS 2-7

3-19

lLayout i1-2
Area 1-3
Area (8.0 and After) 1-4

1i-9

3-67

MISCELLANEOUS INSTRUCTIONS 3-66

- MOVE ALPHANUMERIC 3-13
40VE ARRAY 3-32

MOVE NUMERIC 3=15

MOVE NUMERIC T3 FILE INDEX 3=34u
MOVE NUMERIC TO QUTPUT SWITCH 3-31

MOVE S?ACES 3=17
MOVE ZERDS 3-28
MULTIPLY 3-8

NON-BOOLEAN COMPARISON

2=4

NON=-BDOLEAN COMPARISON AND INSTRUCTIONS 3=-37
NUMBER OF SUBSCRIPTS OR INDEXES 1-13

Jperand (OPND) 1-6

ORDERED TABLE SEARCH 3-73

Program Parameters 1=5
RELATED DOCUMENTATION 1-1
S5-Instruction Format 1-6

S5=-INSTRUCTIONS -1

35-LANGUAGE PROGRAMS 1=1

5=-dperators 1-6

SCALED MOVE NUMERIC 3=29

SET ONE BOOLEAN 3-59

SET THREt BOOLEANS 3-56

SET TWJ BOOLEANS 3=55

SUBSCRIPI FACTORS 1-13
SUBSCRIPT=0OR-INDEX=FLAG
SUBTRACT 3=7

TA3LE 30UND 1-14

TEST BIT 3=59

TEST NUMERIC 3-60

TEST 2 BOOLEANS 3-64
EST 3 BCOLEANS 3-65

1-12
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