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The B1800/B1700 RPG s-Lanquage provides the virtual machine 
interface between the code generatad by the RPG co•piler and the 
RPG inter~reter. This specjfication describes the format of RPG 
s-injtructions and then explains each operator as a member of one 
of the following classes: 

ARIT~HEflC 
DATA HOVEHENT 
BRANCHING 
NON•BOOLEAN COMPARISON 
BOOLEAN MANIPULATION 
BOOLEAN C~MPARISON 
MISCELLANEOUS 

NAME 
--~-

BlW00/~1700 Software Operational Guide 
il&00/81700 COBOL Reference Manual 
&1800191700 RPG Reference Manual 
d1800/91700 RPS Compiler Specification 

NU~BER 

1Q68731 
1057197 
1057189 

P.S. Z2~5 1155 

All RPG S-language programs have a base register and a lim;t 
register associated with them. The area between the base 
register and the limit regi,ter is to be used as data space only. 
All progra• code, organized in segment form, is stored at any 
available location in •e•ory, according to the •emory •anagement 
algorithms used by the ~1800181100 operating system. 

The data space incl~des a non-overlayable area which contains the 
Current OPerand CCOP> table and various other parameters, such as 
~dit Masks and Record Areas. 
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i<trious para111eterh necessary for the execution of the S-lanquage 
object code and maintainance by the ~cp, are stored oeyond the 
Limit ile.;Jister in the Run )tr!Ucture Nucleus CRSN>. 

A typical RPG progra• layout in 111e:nory is as follows: 

BASE REGISTER -> ----------------------
EDIT TABLE (6 CHARS> 

---------------------- <-~---- lST ENf~Y CCOPX=l> 

COP TABLE 

~-------------------·- <------tDATA SEGMENT 
FIXED FIELD AREA IZERO dASE 

-----~---------~------COMMUNICATES i T~ASH 

ClNfERMEOIATE RESULTS) 

----------------------NONOVERL4Y4!3L£ 
OATA AREA * 

STHIC CORE 

DATA SEGME~T ZERO 

---------------------- <·----- SJ ACK BASE 
I STACK 

LI~IT REGISTER -> 1---------------------- <------ STACK LI~IT 
REINSTATE INF!l & 

RUN STRUCTURE 

·----------------------· 
s-coot: 

I 
I 
I 

RPG Proqram Layout 

* THIS AR~A IS ACCESSED BY BOT~ THE USEfl ANO THE COMPILER 
FOR DEFINlO DATA. 
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I * CS ITS> . ·--- -- -·-------- ------

0 - 256 1 EA 
255 BOOLEAN 

I ND I CA TOR S 
-·--- -- --- -- __ ... -- ----··-

25& f X 8 ... ____ 
---·-------

__ .., .. __ 
264 SK 12 ------ ---------· ---~--
27& SP 12 ------ ---------- ------
268 FN 8 ---- -- --·-------

___ ,. __ 

29& OS 4 

------------------------
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* Address relative to Oata 
Seg•ent Zero Base 

Figure 1-2: Fixed Field Area for Proqra•s Prior to 8.G. 

~ote: Variables peculiar to RPG operation are contained in the 
fixed Field Area. The 25& Boolean Indicators set 
conditions for execution of various parts of the program. 
FX (file Index] conditions the file to be processed~ SK 
controls printer skipping, SP ~ontrols printer soacing• FN 
designates a file by number and OS COutput SMitchJ denotes 
what I/U operation is to be performed. 
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---------~-------~------· I SIZE I .. I <0IlS>I 

------·---------- ------1 
0 - I 512 1 EA 
511 I BOOLEAN 

I INDICATORS ......... - ·--------- ------·· 
512 FX 12 

--·-~·- ----.------- ------· 524 SK 12 ------ ---------- ------· 
536 SP 12 ------- ----------- ------· 
548 FN 8 ------ .---------- ------t 
55& 0!) 4 I 

------------------------· 
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• Ad dr e s s r et· at i 1 e t o D at a 
Segsent Zero Base 

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

0 fltot e: The total size of the fixed field Area for progra11s prior 
to a.J, a.c, or after a.a ~av vary depending on the actual 
user program. Note that 25& 0oolean Indicators means the 
conlainer size for a boolean address index is B·bits wide, 
while 512 B~olean Indicators means a container size of 9 
bits. 
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The para•eters pertaining to a particular oroqra• are listed 
below. The number of bits used to contain tha para•eter appears 
~n pare~theses followinq the parameter name. 

bOI SPB I < 5 > 

OSEGZ C?.4) 

Branch displacement container 5ize • 1 

Base of data segment zero 

STACK-POINTER (24> Base address e>f stack 

STACK-SIZE CS> Size of the stack 

COP-SASE CZ4> Aase address-Df COP table 

COP8 Cl?.} CUP entry cont a 1 ne r size 

DISPS C5) Oata displacement container size 

LE:~0 (5) Data length container size 

Ci:JPXB (5) COP index container size 

J;2nt!in.u: §.il.1 

Container size i• a field size <in number of bits> 
contain the maximum value required for that field. 
a container size of five bits allows a field value 
addresse~ C0-31>. 

necessary to 
For example• 

co house 32 
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L1ch RPG S-instruction consists of an S-operator followed by 
arguments consistinq of a variable number of bits. The format 
and interpretation of these arguments ar9 ~pacified by the 
i-operat1>r and are described in detail by the specification of 
the individual operators. An gxample of one SJch instruction 
format is illustrated oelow: 

I OPl 
I C 6 > 

OPNO 
CVARIABL£> 

COP.< I 
CCOPXB> I 

-----~-----+----·---------·-------
I 
I I - - I N 0 EX I NT 0 C 0 f> TABLE 
I 
1-- INDEX INTO COP TABLE OR LITERAL 

!\ll S·operators are encoJed in six-bit fields denoted as OP1. 

An operand is normally referenced indirectly throu9n a table 
~o~taining the attrioutes of the operand. An argument which 
references an operand in this •anner is denoted as COPX. An 
operand is e1ther contained in the instruction as a literal or is 
referenced indirectly throu111 the table. An argument of this 
type is denotea as OPNO. The first bit of OPND is denoted as 
LlfFLG and is used to indicate a literal strinq or COPX as 
follows: 

1-->t 1 I LITERAL STRING 
I ----------------------------· LITFLG 

-~---------------------------
1-->J u I COP>< 

-
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When LirfLG specifies a literal• the literal strinqr which 
includas the literal type <LfYPE>• the liter~l length (LLGTHlr 
and the literal <LSYM!l> itself <in th.:it order> is included in the 
code stream i••edlately followjn~ the LlfFLG. The forMat is as 
follows: 

----------------------------------------I LTYPE I LLGfHl I LLGTH2 I LSYM!i I 
I <2> I C3> I <8> I <VARIABLE)' I 

----------------------------------------
Note: LLGTHZ present if LLGTHl eQuals zero. 

LrYPE -----
Ol = 
01 = 

Unsigned 4-bit 
unsigned 8-bit 

u 
11 

= 
= 

Signed 4-bit Csign is Host-Siqnificant-Diqit> 
Reserved 

The length of the literal expressed in binary is encoded i.n 
LLGT~l and LLGTH2. If the length of the literal is less than 
eight digits or characters. its length is encoded in LLGfHl and 
LLGHT2 is omitted• If the length of the literal is greater than 
or equal to eight digits or characters. its lengttt is encoded in 
LLGTH2 and LLGTHl is set to zero. The •axi~u• literal tenqth is 
~55 digits or character~ excluding the sign. 

The argument COPX is an index 
current operand table CCOP table). 
used to index into the CUP taole 
nuaber of COP table entrie• required 
exa•pla• a COP table consisting of 
would require ten bits. 

value used to index into the 
The nu•ber of bits <COPXB> 
is a function of the maxi•u• 
for the source proqra•. For 
between 31Z and 1023 entries 
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Jhe address of an entry is calculated by multiPlring the value 
•caPX" by the value "CUPB" and then addinq the result to the base 
address of the CaP table. 

4 COPX value of zero specifies that the COP table infor•ation is 
contained in-line in the s-instructi-0n itself rather than in the 
COP taole <see next section>. 

Jote: The base address of the COP tabl~ points to an unused 
entry. 
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fhe for•at for in-line COP information differs fro~ its COP table 
for•at Csee Current Operand Table> wken subscripting or i~dexing 

is required. 

fhe format for in-l;ne COP information is as follows: 

----------------------------------------------------------------I ADDRESS I 
I DISPL. I 
ICOISPB> I 

OATA 
LENGTH 
<LENB> 

I 
I 

SUS SCRIP f OR 
INDEX FLAG 
( l> 

DAT A I IJNUSEO 
TYPE I I 
en 1 C 1 > I 

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

----------------------------------------------------------------
I NO. Of I SUBSCR IP r I COPX 1 I SUBSCRIPrl COPlC2 S UfJ SCRIPT I 
I SUBSCIHPTSI fl AG I I FACTOR 1 I I f 6.C T JR 2 I 
I OR INDEXESI I I I I I 
I (2) I Ct> I CCOPXB>I C LENB> ' CCOP Xf.J H <LE NB> I 

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

----~------~---------------------I COPX5 I SUBSCRIPT t fA~LE jl 
I I f ACTOR 3 I 60UNO II 
I CCOPXB> I <LENB> I <DISt>B> I I 
---------·-----------------------
~ ot es: 

l. None of the subscripting/indexing information Call entries 
following the data type) i~ present unless the 
SUBSCRIPT-OR-I NDElC-fli\G equals one. 

~. 4 COPX for each inde( valueP or a caPX/SUBSCRIPf F~CTOR pair 
for each subscript valuep 111ust be. oresent as indicated by 
the value of number of subscripts or indexes: 

oo = one 
01 = t WO 

10 = three 
11 = reserved 
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3. COPXlr COPXZr and COPX3 may be in-line entrias bUt ~ust not 
be subscripted or i~dexed. 
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The COP table consists of a set of entries, each of which 
contains the attributes of a variable. The width af o~e entry is 
a function of the source pro9ra• ind is determined by the number 
of bits required to express its attributes <UISl'LA\;Er-tENT,. LENGTH,. 
:iUBSCRIPT•fJR-INDEX-FLAG and OATA rYPE>. 

~hen the attrioutes exceed one entry~ multiple entries are used 
to accoaodate the 3dditional infor~ation. Any referen~e to a 
multiple entry attribute ~oints to tne first of its entries. 

Jhe format of an entry in the COP table is as follows: 

I<-----~------------------ COPB ------------------------------->I 
---------~-----------------------------------~-------------------I AO DRESS 
I DISPL. 
UllISPB> 

• I 

' 
OATA 
LE fiG TH 
( l ENB > 

I 
I 
I 

SUBSCRIPT-OR- I 
TNJEX-FLAG I 
(1 ) 

OAT A I 
f YPE 
<2> 

UNUSED I 
I 

Cl J I 

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

-----------------------~-----------------------------------------I NO. OF I SUBSCRIPT-I SU8SCRIPTI SUBSCRIPT I SUBSCRIPT I f ARLE I 
I SlJ.~SCR IP TSI FLAG FACTOR 1 • FACTOR 2 I FACTOR 3 I 00UND I 
I OR INDEXESI I I I I 
I C ~ ) I ( 1) CLE NB> I <LEN3) l<LENB> I CDISPB>I 

-+------·------+------·~-·-----------·----------·----------·-----
I I I I I I 
I I I I I I 
I -- .. ------ I I I 
I I I PR£ SENT IF PRESENT If 
I PRESENT IF I NUMBER OF I S UlJ SC R 1 P T- 0 R -
I SUBSCRIPT-OR- I SUtJSCRIPTS I INDEX-FLAG = 
I I NO EX-FLAG = 1 I = 01 OR 10 I 
I I I 
0) = 1 PRESENT If SUBSCRIPT- PRESENT IF NUMBER 
01 = 2 OH-I NOEX-fLAG = l OF SUBS CR Ii' TS = 10 
10 = 3 
11 = Reserved 

1 
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Jisplace•ent is expressed in binary a~d specifje~ t~e digit 
displace•ent of the data from the oase of the dat~ segment. All 
data is stored beginning at an address wnich modulo 4-oit must 
eQual zero. The container size COISPU> ;s a function of the 
maximum data displacement specified in the source program. The 
range of the displacement container size CDISPB> is l through 21. 

Data length is expressed in binary and specifies the number of 
diqits or characters in the data item. excluding the sign. The 
container size <LENB> is a function of the maximum length 
specified in the source program. The range of the data length 
container size CLENB> is 1 through 14; however. the largest data 
1tem allowed is 6,191 8•bit or 16.333 4•bit units. 

The SUBSCRIPT-OR-INDEX-FLAG bit i5 true to indicate subscripting 
or indexing~ otherwise, it is false. Wben true• the next 
entry<s> contain the necessary subscripting or indexing 
inf or111at ion. 

Note: None of the subscriptinglindexinq information Call entries 
following the Data Type> is present unless the 
SUBSCRIPT-OR•INDEX·FLAG equals one. 

!lAIA 1.'.!ff. 

l) at a type specifies the type of data as follows: 

0) = Unsigned 4-bi t 
01 = unsigned 8-bit 
1:.i = SiJned 4-bit cs i gn h Most-Signif icant-Diq t> 
11 = Signed 8-bit Cs i gn 011 er Most-Siqnificant-D qi t) 
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When indexinq or subscripting is indicated by the 
SUdSCRlPT-OR-INDEX-FLAG• the nu~ber of subscripts or inde~es 
required for the variable is specified 1s follows: 

00 = One 
D l = TWO 

10 = Three 
11 = Reserved 

fhe bit immediately following the SU~SCRIPT-FL~G f iald indicates 
the appropriate operation: indexing or s~bscripting. 

O = Indexing 
1 = .> ub scripting 

Suoscripting requires one to three fields. LENB bits in length• 
:ontaining the binary factor by which each s~bscript value is to 
be multiplied to obtain the proper digit address. The factor is' 
a digit value indicating the displacement betwee~ elements of the 
table. fhe value one .is suotracted from the s~bscript ~alue 
prior to multiplying by the factor. Tne subscriDt value may be 
si1ned. 

If the subscript value is zero or negative. or if the final su• 
of the muttiplied suDscript values exceeds the table bound. an 
error communicate will oe issued. 

If the binary equivalent of the multipli~d subscript value or the 
$UR of the multipljed subscript v~lues exceeds Z4 oits, overflow 
is ignored. 

A COPX for each subscript value i~~ediately follows the primary 
COPX in the :>-instruction. 4 subscript variable must not itself 
be subscripted or· indexed. 
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'4 e>t e: Literal subscript values are optinized by the compiler by 
building a new in-line d~scriptor i" the S-instructions. 

~hen jndexing is indicated• a COPX for each index value Cup to 
t h r e e > i 11111 e di a t e l y f ol l o w s t h e p r i 111 a r y CO P X i n t ll e 5 - i n st r u c t i o n • 
An index variaole must not itself be in1e~ed or su~scripted. 

An index value is contained in 
consists of a 4-bit sign followed bY 
The ·value is converted to binary 
data address at execution ti•e· 

a 28-bit field. The value 
six 4-bit d~cimal diqits. 
and combined ~ith tne binary 

If any index value is less than zero,. or if the s1.u1 of the index 
'alues exceeds the table bound• an error camm~nicate will be 
issued. 

fable Dound is a binary value used to soecify the •aximu• 
~er1issible digit displacement fro~ a t~ble oase fQr subscripting 
and indexing. Its container size is Ol5PB. 
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ARllHM~IlC 

N Al4 E f'INEMONIC OP ARGUMENTS 

-~--~--~-------------------------------------·------------------
I NC RE~E lllT I NC )') OPNOl, COP(t 

I\ OD ADO L'.i OPNOl, COPX1, COPX2 

OECREH£NT DEC 11 uPNOl, COP( 1 

SUBTRACT 5Uil 12 lJPNOt, OP NJ z, C OPX1 

MULTIPLY MULT 13 !JPNOt, COPiCl, COPX~ 

DIVIDE DIV 14 ClPNDl, CilPXlr COP X 2 

I NC R£ME NT BY ONE INC1 1) COPXl 

DEC RE Ht.NT BY ONE DEC 1 1 () COP Xl 



e 

BURROUGH~ CORPORATION 
COl4PUTER. SYSTEMS GROUP 
SANTA BARBARA PLANT 

MNEMONIC 

CO~PANY CONFIDENTIAL 
at~OO/B1700 RPG s-L~NGUAGE 

P.S. 2212 53~& REV. C 

UP ARGJM£NT S 

-----------------------------------------------------------------
rtOVE ALPHANU'1ERIC Mii A i) ~ OPNOl• COP (1 

MOVE SPACES MVS 17 COPX 1 

HOVE NllMERIC 1'1VN 04 OPNOl• COPXl 

EDIT WITH EXPLICIT MASK rn TE 20 OP NO l• COP X 1 • MASK 

'401/E ZEROS MV l 2 1 CilPiC 1 

SC;\l£0 HOVE NU14ERIC SMVN 23 OP NO l• COPX l • v. SCL 

1 OVE NIJMERIC T il FILE INOEX MN FX 30 OPNO l 

MOVE NUMERIC TO OUTPUT MNOS 3 l OPNO 1 
SWITCH 

i4 OV E ARRAY M~ AR 47 INOl• Oi>NO l• COPX1• 
COP( 2• COPX 3 
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DP ARGUME-..TS 

----------·-------------------------------·----------------------
9RANCH UNCONOITIONALlY BUN C6 !J .\DOR 

ENf ER NJR 18 

C:lCI T l<I r 19 F.UOOR 
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A~GUMENT S 

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

COMPARE ALPHANUMERIC CMPA 07 OP 1m1, COP Xl" R, SAO OR 

COl4PARE NUHER IC CMPN 08 OPNDt. COP X 1, R, 8AOOR 

COM PARE FOR ZERO;> Cl'IPZ 22 COPXl, ~" 13.\0DR 

COMPARE FOR SPACES CMPS 25 COPl(t, R" 8ADOR 

:OM PARE ZERO TO OUTPUT czos 2& R11 tHDOR 
SWITCH 

:OMPARE ZERO TO FILE CZf X 27 R, BAOOR 
rr~ ot x 

: OMPARE NUMERIC TO c"'us 28 OPND l .11 R11 BA DOR 

OU TPU r SWITCH 

; 011PARE NUMERIC TO CNf X ?9 OPNOt,. R11 BAOOR 
FILE INDEX 

COMPARE ALPHA• MARK CAMR 43 OP ND 111 COP Xl" R11 fJ I 

RESULT 

COMPARE NUMERIC• MARK CNl'IR 44 OPNDh : OP X 1" R~ dI 
qE SULT 

COMPARE FOR :iPAC£S, CSHR 45 CUP)( l.11 R, BI 
MARK ilESULT 

COMPARE FOR ZEROS, CZMR 46 COP)(1, R• BI 
!14ARK RESULT 
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~RGUMENTS 

-------·------------~---------------~----------------------------

SEf ONE BOOLEA"1 se: ri 32 Ii I 

CLE~R ONE BOOLEAN CU« l 3 :s !J.J 

CLEAR BOOLEANS USING ca u M 3& MASK 
Ml\SK 

CLEAR f WO BOOLEANS CLR2 37 1311, BI2 

CL::AR THREE BOOLEANS CLR 3 38 1311, s1z, 813 

SET TWJ BOOLEA~S SET2 59 9 I1, HI~ 

SET THREE BOOLEANS SE:T3 4•) Hil, ~12, IH 3 

au ON tJTON 48 OPNDl, COPXl 

fJ If OFF BTllf 49 IJPNQl, COPXl 

TEST IJIT TST9 50 QPNO 1, COPXl, INOl, 
INOZ, IN03 

n:s r NllMERIC rs r N 55 9 Il. flJ 2. BI 3 • 
COPi 1 
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I) p . 4RGU"1ENTS 

·---·--------------------------------------------------~---------
dRANCH IF BOOLEAN FALSE 1HBF )q BI, BAODR 

!I RANCH If BOOLEAN TRUE !HRT S4 HI• 8ADDR 

TC:ST 2 BOOLEANS TST2 4 1 lHVl, BI t .. B TV2• 
012• IJ AOOR 

TEST 3 BOOLEANS TST3 42 B T V 1 , RI 1, BTVz, 
a12, B TV 3, BI3, 
tlADDR 
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ARGUMt:NTS 

-----------------------------------------------------------------
CfJNYERT TO BINARY CON V 00 C!JP:u .. BA DOR 

LOAD CtH1HUNICATE REPLY LDCR 01 BAO DR 

C r.J,-tf'1UN1 CA TE COl'IM 24 COPXl 

MAKE PRESENT M AKP 02 COi' lC1"' a 40i.)R 

~AROWARE MONITOR rt MON l5 OPNOl 

tJEGINNING or JOB aoJ 51 COPXl 

UNOJ?OERED TABLE SEARCH UTSR 52 OPNOl" COPlC 1,. COP X?."' 
COPX3, BI 

ORt>EREO TABLE SEARCH iJTSR 53 OPNDl• COPK t .. COPX2,. 
COP X3"' IN 01, KEYS"' Bil .. 
BI2 

CONVERT FIELD CNV 54 COPXl• CO.PlC 2 
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In qeneral~ arithm!tic operands can have any of tne followinq 
f or~ats: 

1. Unsigned 4-bit 
2. Jnsigned f•bit 
J. Signed 4•bit <sign is Host-Si9nif icant-Oiqit) 
4. Signed 8-bit Csign over Host·Siqnficant-Oiqit> 

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

~ll fields are addressed by pointing to the most significant bit 
of the •ost significant unit• which in the case of a siqned field 
is the sign. 

~ll f i~lds are considered to be comprised of decimal inteqers. 

The absolute value i~ stored if th~ receiving field is unsigned. 

Jnsigned fields are considered positive. 

When signed format is specified for the rece1v1ng field for any 
arithmetic operationr the sign position is set to 110~ for a 
positive result and to 1101 for a negative result. 

The 4•bit operands are interpreted in un~ ts of four bits. Wh~n a 
signed operand is specifiedr the siqn is interpreted as a 
separate and leading Cleft•ost> 4-bit unit whicn is not included 
in thi •tatement of length. 
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rhe B•oit operands are interpreted in units of eiqht bits. When 
a siqned operand is specified,. the sign is interpreted as being 
co/'ltafoed in the leftmost four bits of the leftaost 3-t:>it unit. 

The length of the operand field specifies the nu•ber of 4-oit or 
3-bit units • 

.,hen 8-bit units are specified tor the receiving field of an 
ari th11etic operation,. the leftmost four bits of each B·o it unit,. 
e~cept the unit carrying a sign. is set to 1111 for EBCDIC. 

fhe value of an e-bit ~nit is carried in the riqhtmost four bits 
~f the unit. Its valu~ is a~ defined below for the 4•bit unit. 
fne left•ost four oits,. except for a sign, are ignored. The 
walue and sign interpretation of a 4-bit unit is as fol.lows. 

UNIT VALUE :il GN -------
0000 0 + 
0001 1 + 
0010 2 + 
0011 3 + 
0100 4 + 
0101 5 + 
0110 6 + 
0111 7 + 
1000 8 • 
10()1 9 + 
1010 UNDEFINED + 
1011 UNDEFINED + 
1100 UNDEFINED + 
1101 UNOEF'INEO 
1110 UNOEFINEQ + 
111 l UNDEFINED + 

In addition 
the result 
specified. 
the result-

and subtraction- results generated ~hen the size of 
field is not sufficient to contain t~e result are not 

When th~ result field is lonqer than the length of 
leading zero units are stored. 

In three address add,. three address subtract aAd in multiply,. 
total or partial overlap of the first two operands is permitted. 



• 

• 

3URROUGHS CORPORATION 
CO~PUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMPANY CONFIDENTIAL 
qtS00/81100 R~G S-LANGUAGE 

P.S. 221Z 53DG REV. C 

~~sults generated when the result field totallv or ~artially 
overlaps either of the op9rand fields are not sDecified. 

In two address add and subtract• total overlap is per•itted. 
~esults generated when the res~• t field partially ov~rlaps the 
first operand field are not specified. Note that total overlap 
i•plies that the two fields are identical. 

No overlap of op~rands or result fields is oermitted in divide. 
Results generated under any condition of overlap are not 
specified • 
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******* 
* INC :1r 

******* 

Alqebraically add an addend denoted by OP~Ol to an augend denoted 
oy COPX1 ahd store the ~u• in the field denoted by COP~l. 
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* AUD * 
******* 

Alqebraically add an addend denoted oy OPNOl to an augend denoted 
3Y COP<t and store the sum in the COPXl and store that su1 in the 
field denoted by COPX2. 
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******************** 

Function: 

COMPANY CONFIOENTIAL 
BlR00/81700 RPG S-LANGUAGE 

P.5. 2212 5106 REV. C 

•****** 
* DEC * 
******* 

Algebraically subtract a subtranend denoted ~Y OPNOl fro• a 
•inuend denoted by COPXl and store the difference in the field 
denoted. by COP~l. 
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*************************** 
* SUB OPNOl, OPNQ2, COPXl * 
*************************** 

Function: 
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* ** * * ** 
* :l UB * 
******* 

Al~ebraically suotract a subtrahend denoted by OPN01 from a 
minuend denoted by OPND2 and store the difference in the field 
denotej bv COPXt. 
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******************~********* 
* MJLT OPNOl, COPXl, COPX2 * 
**************************** 

Function: 
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*"****** 
* MUL T .,. 

***•**** 

4lgebraically multiply a 
multiplier denoted by 
denotej by CJPX2. 

multiplicand denot~d by COPXl by a 
OPNDl and store the praduct in the f iel~ 

The result field length i~ the sum of the lenqths of the two 
operands and must be denoted by COPX2. 

The result field will al~ays b1 either signed 4-bit format or 
unsigned 4•bit format. 
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* DIV * 
******* 

4lgebraically divide a dividend denoted by CO~Xl by a divisor 
denoted by OPND1 and store the quotient in the field denoted by 
COPX2· Store the remainder in the field denoted by COPXl. 

fhe result field length is the difference of th~ length~ of the 
t~o operands and •ust be denoted by COPX2. 

Results are not spec•tied if the lenqth of the dividend is not 
greater than the length of the divisor. 

If the absolute value of the divisor is not qreater than the 
absol~te value of an equivalent number of leadin~ digits of the 
dividend, the result is undefined. 

Jivision by zero results in a fatal error co••unicate to the MCP. 

fhe sign of the remainder is that of the original dividend. 

The dividend field will always be either signed 4-bit format or 
unsign~d 4-bit format. 
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************** 
* INC1 COPXl * 
************** 

Function: 
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******** 
* l HC 1 * 
******** 

'lgebraically add the positive integer one to an auqend denoted 
JV COP(l and store the sum in the field specified bV COPX1. 
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Function: 
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*******• 
* OE C 1 * .......... 

'lgebraically subtract the oositi~e intejer one fro• a ~inuend 
denoted by COPX1 and store the difference in the field specified 
by COPK1. 
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In general~ fields involved in data ~ovement ~perations ca~ have 
any ~f the fotto"ing formats: 

1. Jnsigned 4-bit 
2. unsigned 8-bit 
5. Signed 4•bit Csign is Most-Si9nificant·Digit> 
4. Signed a-bit <sign over Host-Siqnificant-Oigit> 

~ny restrictions as to the type of fields ~er•itted in an 
~peration are specified under the description of the Darticular 
aperation. 

See ARITHMETIC OPERANDS ANO INSTRUCTIONS for a description of the 
four types of fields. 

Totally or Partially overlaoped fields are not permitted, unless 
specifically specified by the description of the individual 
instruction. 
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******* 
* HVA * 
******* 

~ove 8•bit or 4-bit units from the source field Jenoted by OPNDl 
to the ~-bit or. 4-bit destination field denoted by CUPXt. 

If the destination field is signed, it receives either the siqn 
or the source if the source is signed, ~r llOJ if the •ource is 
unsigned. 

If the data type of the source field is 4-bit and the data type 
af the destination field is B•bit, each 4-bit unit is ~oved to 
the destination with 1111 moved to the l~tt•ost f-0ur bits of each 
8-o it unit. 

If the data type of the source field is 8-bit and the d~t~ type 
of the destination is 4-bitr the rightmost f6ur bits are ~oved. 

If the data type of the source field is the same as the data type 
of the destination field, each unit is moved unchanged to the 
des ti n':il ti on .. 
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If the destination length is ~reater in size than the source 
length• the destination field is filled in on the right with 
trailing spaces <0100 0000> if the destin~tion type is 6-bit; 
otherwise. it is filled in on the riqht with nulls COOO~>. 

If tne destination length is lesser in size th~n the source 
length• the source data is truncated on the right. 

Overlapping operand fi~lds are per•itted i.f the data type of both 
fields is the sa•e. It can be assumed that tha source is ~oved 
~4 oits Csix digits or three char~cters> at a ti•e into the 
destination field and that the move is from left to right. 
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* M~N OPN01, COPXl * 
******************** 

Function: 
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******* 
* MVN * 
******* 

Hove 8-bit or 4-bit units from the source field denot~d ~v OPNDl 
to the 8-bit or 4-bit destination field denoted bV CDPK1. 

If the destination field is si~ned. it receives either the sign 
af the source if the source is signed, or 1100 if the source is 
unsigned. 

If the destination field is unsiqned, the sign of the source .is 
ignored. 

If the data tv?e of the destination field is 8-bit• the left•ost 
four oits of each e·bit unit, except for the sign Dosition. if 
signedr are set to 1111• regardless of the data type of the 
source field. 

If the data type of the destination field is 4-bitr the leftmost 
four bits of each source 8•bit unit are ignored and only the 
rightm~st four bits are moved; if the source field i$ a 4-bit 
f ieldr each 4-oit unit is moved unchangeJ. 
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If the destination length is greater in size than the ~ource 

lenqth,. the destin.ltion field is filled in .01 the left with 
leading zeros or appropriate type C1111 0000> or 1)00C 1f 4·bit>. 

If the destination length is lesser in size than th~ source 
lenqth• the source data is truncated on the Lett. 

Note that a sign is placed in the leftmost four bits of ~ field,. 
whether 4•bit or 8-bit. 

Overlapping operand fields are per•itted if the data type of both 
fields is the same. It can be assumed t~at the source is ~oved 
!4 bits Csix digits or three characters> at a time into the 
destination field and that the ~ove is fro• left to right. 
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************* 
* HllS COPl<l * 
************* 

Function: 
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******* 
• "4VS * 
******* 

Fill the destination field denoted by COPXl with spaces COlQO 
00';)0). 

The data tyoe of the destination field is ignor•d and is assumed 
to be unsigned B•bit. 
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No restrictions are ~laced on the d~ta typa of the source field 
of an edit operation. 

The data type of the destin~tion field of an edit ooaration must 
~e unsigned B-bit. 

If the destination length is ~reater in size than the source 
length .. the source data is assu111ed to '1ave lea din~ zero fill on 
the left. 

if the destination length is Lesser in si7e thdn the source 
length" the source data is trunc.1ted on the LP.ft. 

rhe operation is ter•inated DY an edit ~icro-operator and not by 
the exhaustion of either the source or destination fields. 
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.EQII Mllli .ElfJ.lC.11 !!A.S~ 

UP: ZO 

Format: 

********"'*****************• 
* EDTE OPNOlP COPXlP MASK * 
****~********************** 

Function: 

* * ** * *** 
* EOTE * 
*******"' 

Hove data fro• the source field de~oted by OPNDl to the 
destin1tion field denoted by COPX1 under the control of the 
micro-operator string within the MASK field immediately following 
COPXt •. The format of the MASK is the sa•e as the literal and is 
as follows: 

-------------~-------------~-----------------------I i..TYPE I LLGTHl I LLGTH2 I MICRO-OPERATOR STRING I 
I C 2 > I C 3 l I ( a) I C 'I 4R1 ABLE > I 

~-·-------+--------+-----------~-------------------I I 
I I 
I PRESENT If LLGTH EQUALS ZERO 
I 
I LENGTH or THE MICRO-OPERATOR STRING IN 
I 8-BIT UNITS. If LENGTH IS GREATER THAN 
I OR t:QUAL TO EIGHT UNITSP THE LENGTH IS 
I ENCJDED IN LLGTH2 ANO LLGTHl IS SET TO ZERO. 
I 

01: UNSIGNED 8-BIT FORM~T 
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The edit Micro-operators used in an edit instructian are: 

OPERATOR ----------
0000 R 
()001 R 
0010 R 
0')11 R 
0100 .N 
OU 1 T 
0110 T 
:> 111 T 
100~ T 
1001 T 
1010 01)00 
1010 0()01 
1010 0010 
1010 0)11 
1010 0100 
IHrtERS 

MNEMONIC 

MVD 
HVC 
MVS 
FIL 
SRO 
INU 
INH 
INS 
INF 
EFH 
ENZ 
EOH 
szs 
CCP 
ISP 

OPERATION 
---·----~--~-------·--------------
HOVE DIGlfS 
MOVC:: CHARACTEiiS 
MOVE SUPPRESS 
FILL SUPPRESS 
S~IP REVERSE DESTINATION 
INSERT UNCONDITIONALLY 
INSERT ON MINUS 
INSERf SUPPRESS 
INSERT FlOi\T 
ENO FLOAT MOOE 
ENO NON•ZERO 
gNo Of. MASK 
STA~T ZERO SUPPRESS 
CO"PLEMENf CHECK PROTECT 
INSERT SUPPRESS PREVIOUS 
UNDEFINED 

"R" indicates a 4-bit binary value used as a repeat count. The 
value JOOO represents no tepeat, do it once. 

•N• indicates a 4-bit binary value used to skip over ~ number of 
d~stination 8-bit units. The value 0000 represents no skip. 

•r• 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 co~stant in line with the 
edit-operator string. 
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e rhe next edit-operat'Qr follows the constant. 

fhe table below indicates the normal table editinq constants as 
~ell as the conditional and unconditional selection of constants 
ass'ocia~ed with the value "T". 

r 

000•) 
) () J 1 
0010 
0011 
JlOO 
3101 
0110 
) 111 
1001) 
10~1 

1010 

TABLE ENTRY 
EBCDIC 

•+• ·-· .... ..... ..... . , .. 
•o• . ., 

MNEMONIC 

PLU 
HIN 
"ST 
O? T 
CtU 
CUR 
ZRO 
BLK 
SPM 
SBH 
LIT 

UNCONOITIONAL OR 
CONDifION~L CONSTANT 

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

EITHER ENTRY 0 OR 1 
EITHER ENTRY 7 OR 1 
IN-LINE 8-BIT CONSTANT 

~s$ociated with the edit instructions are three toggles denot~d 
as •s• for sign .. "Z" for zero suppress and •p• for check protect. 
I ni ti alt y.. the "l" 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 so~rc9 field sign is positive and to one 
otherwise. ~nsigned fields are considered positive. 

The EOIJ MICRO-OPERATORS are exolained individually in the 
following section. 
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iet "Z" to "1"' ending the zero suppress state. ~ove an 
appropriate unit (4-Dit digit or 8-bit character> from the source 
field to the destination fi~ld. If a 4•bit unit is ~oved, append 
the fo~r bits 1111 to the left before st~rinq i~ the destination. 
If an B-bit unit is moved, the four oits 1111 are suostituted for 
the left•ost four oits of th? B·bit unit. 

iet "l" to "l"• ending the zero suppre~s st~te. ~ove an 
appropriate unit C4-cit diqit or 9-bit character> from the source 
fi•ld to the destination field. If a 4-bit unit is ~oved, append 
the four oits 1111 to he left before storinq jn the destin~tion. 
If an s-oit unit is moved, it is ~oved unchanqed. 
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The micro-operator "MOVE DIGIT" is performed if the 4•bit unit• 
or the right•ost four bits of the 8-bit unit• of the source field 
is not equal to uooo. 

If the appropriate four bits of the source field unit are equal 
to OOOJ. the suppress toggle "l" is inspected. If •z• equals 
"ln• indicating non-suppress mode• the ~icro-operator "move 
di~it" is performed. If the suppress toggle "Z" equals •o•. the 
:heck pr-0tect toggle "P" is inspected. If •p• equals "0"• 
indicating non-check protect mode. aove the table entry 
containing the 6-bit code for blank to the destination field. If 
"P" equals "l"• mo~e the table entry containing the e~bit code 
for asterisk to the destination field. 

SOURCE NOT = 0 
Z=l SOURCE 
l =O P=.:i SOURCE 
Z=!) P=l SOURCE 

MOVE OIGIT 
= 0 MOVE DIGIT 
= 0 ~OVE TABLE ENTRY 7 CBL~NK> 
= 0 MOVE T4BLE ENTRY 2 CASTERISK> 

If "P~ equals "0"• indicating non-check protect •ode• move the 
taole entry :ontaininq the 8-bit code for blank to the 
destination field. If "P" equals "1"• move the taole entry 
containing the 8-bit code for asterisk to the destination field. 

rnzra-: 
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p = () 
p - l 

MOVE TABLE ENTRY·7 (0LA.N~> 
HOVE TABLE ENTRY 2 CASTERISK> 

~djust th• address pointer of the destinatJon field to skip 
· ~a~k~ard <lower addr&s~> ·~·a-hit units. 

Hove the table· entry "T" as indicat~d below to the destination 
field• 

S=G 
S=l 
S=J 
~=l 

T=O .... 7 
T=8 
T=8 
T=9 
r=-J 
T=lO 

Ut~s.!H QM tUiUIS 

HOVE 
HOVE 
MOVE 
MOVE 
MOVE 
MOVE 

TABLE ENTRY T 
T AIJL E ENTRY 0 (PLUS> 
TA!3LE ENTRY 1 CM I NUS> 
TABLE ENTRY 7 ( dL A. NK > 
TABLE EN TRY l CMIHUS> 
I~"'LINE TABLE ENTRY 

~ove the ta~le entry ~r· as indic~ted below to the destination 
field. 

S= 1 
* s=o 

S= 1 
S= 1 
s:; l 

T=c ••• 7 

T=e 
T=9 
T=10 

~OfE TABLE ENTRY T 
MOVE TABLE ENTRY 7 CBLANK> 
MOVE f ABLE ENTRY l CMINUS> 
MOVE TABLE ENTRY 1 <MINUS> 
MOVE IN-LINC: TABLE ENTRY 

* s~o ur only source digits/characters equal to zero 
lminus zero> have been moved• 
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.Move the table entry "f"' as indicated below to the destination 
field. 

l=l T=O• ••. 7 HOVE TABLE ENTRY T 
Z=O P=O HOVE TABLE ENTRY 7 CBLANIO 
Z=:.> P=l ~OVE f ABLE'. ENTRY 2 <ASTERISK> 

,· .. , 

· i.=1 S=O T=8 t10VE TABLE ENTR'f 0 fPLUS> 
l=l S=l T=B H O·VE T.ABLE ENTRY l <MINUS> 
Z=l S=O T=9 f40V.E TABLE ·ENTRY 7 <Bl A N-1( > 
Z.=l S=l f=9 HO~E TABLE ENlRY 1 CMINUS>.· 
Z=l T=tO HOVE IN-LINE TABLE E~ TRY 
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Mova the table entry "f" and/or perfor• the micro·o~erator "MOVE 
DIGil" as indicated below. 

Z=l MOVE DIGIT 
Z=O SOURCE =O P=O MOVE TABLE ENTR'f 7 (0LANK> 
l =J SOURCE =O P=1 MOVE TABLE ENTRY 2 CASTERISK> 
Z=•:l SOURCE NOT=O T=0 •• 7 MOVE TABLE ENTRY T ,. THEN 1'401t E DIGIT 
z =:l SOURCE NOT=O T=8 s=o MOVE TABLE ENTR'f () CPLUS> THEN MOVE DIGIT 
Z=C SOURCE NOT=O T=8 S=l MOVE TABLE ENTRY 1 C"4INUS> THEN MOV£ DIGIT 
Z=O SOURCE NOT=O T=9 S=O MOVE TABLE ENTRY 7 <BLANK> THEN MOVE DIG IT 
z =J SOURCE NO T=C T=9 S=t MOVE TABLE ENTR'f l Otl NUS> lHEN MOVE DIGIT 
l='J SOURCE NOT=O T = 10 MOVE IN-LINE TAflLE ENT RY• THEN MOVE DIGIT 

~ove the table entry "T" as indicated below to the destination 
f i el d. 

l =':J T =:J ••• 7 MOl/E TAfllE ENrRY r 
z-" -J S=O T=B MOl/E T AHLE ENTRY 0 <PLUS) 
l ='J S= 1 T =~. MOI/£ T AfJLE ENTRY 1 <MINUS> 
Z=O S=O r=9 MOVE TAl.iLE ENTRY 7 <BLANK> 
Z=O S= l T=9 MOl/E T AdLE ENT RY 1 CM I NUS> 
l=D r=lO MOVE IN-LI NE fABLE ENTRY 
Z=l NO OPERATION 

rermin1te the micro-operator ooerations if any non-zero source 
character/digit has been moved; otherwise, continue with the 
next in-line operator. 
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Ter•inate the micro•oper~tor oper~tions. 

Set • Z" to the "O" state. 

Complement the state of "P". 

Move the table entry "f", 
field. 

as indicated below to destin~tion 

Z =O P=O 
Z=J P= 1 
l=l 

MOVE TABLE ENTRY 7 CBLANK> 
HOVE TABLE ENTRV 2 <ASTERISK> 
MO~E PREVIOUS OESTl~ATION FIELD CHARACTER~ MOVE 

IN LINE MASK CONSTANT INTO WHERE THE PREVIOUS 
DESTINATION CHARACTER CAME FROM~ THEN UPDATE 
DESTINATION FIELD POINTER 
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******* 
* HVZ • 
******* 

Fill the destination field denoted by COPXl with zeros of the 
appropriate type <1111 OO·)J if S•bit or 0000 if 4-oit>. 

If the destination field is signed, 1100 is olaced into the sign 
position. 



fj 
i;:i 

1• 
~ 

I 

BURROUGHS CORPORATION 
CO~PUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

iJP: 23 

Format: 

***************************** 
* S~VN OPNDl~ COPZl, y, SCL * 
***************************** 

F t1nct ion: 

3-29 

COMPANY CONFIJE~TIAL 

Al800/B17JO RPG S-LANGUAGE 
P.s. 2212 53J& REV. C 

******** 
* 514\/N * 
******** 

If V equals zero, perform a MOVE NUMERIC operation after first 
':ldding the scale factor to the field tenyth of the source fielJ 
dnd assuming that the added portion of the field is zeros on the 
ri1ht. fhe scale factor must not oe greater than the destindtion 
field lenqth. 

If V eQuals one, perform a ~OJE NUMERIC operation after first 
subtracting the scale factor from the field length of the source 
f iela. The scale factor must not oa qreJter than the source 
f;eld lunqth. 

\ll rules specified for HOVE NUMERIC 
adjustment by the scale factor. 

-=tre aoplicable after 

fhe container size for the scale factor ij the sa~e as the 
container size for the length of an operand CLE~B>. fhe length 
of i/ is one o1t. 
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******.** 
* MNf"X * 
******** 

Pqrforms a normal MOVE NU~ERIC after building tne destination 
descriptor (OPNDl> for the i:1plicitly declared file indell. field. 
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************** 
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************** 
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****•*** 
* MNOS * 
******** 

>erforms a normaV MOVE NUMERIC after ~uildinq the destination 
descriptor COPNOl) >tQlr the imolicitly declared output switch 
field. ctu 

l'H1 i ' 

T 
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!1.U.n: ABB.Al 

()p: it 7 

rormat: 

***************************************** 
* "'ll/AR INOl .. OPrrn1 .. COPJC1 .. COPxz .. COF'X3 * 
•**************************************** 

Function: 

***Ir•*** 
* MVAR A-

******** 

First adjusts the field lenqths of the source COPNDl> and 
destination CCOPX2> descriptors so that they each descrioe their 
arrays from the actu1l ele~ent ajJress~d to the end of the arr~y 
anJ by adjusting their field lengths so that no "Destination 
Lonqer• fill will occur. 

I f the 
present. 
CiJ?XJ is 

source field is not an array CINDI> .. then COP(l is not 
If the destination fiald is not an array CINDll• then 
not present. Ihese entries descri~e their entire 

rP-spective arrays. 

All fields are assumed to be "unsigned 8-bit~. 
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A branch 3ddress ar9u~ent •aAOOR" has the followin1 format: 

----------------------------------------IDISPLACEHE.NT I tJTYPE A SEG'4ENT NtJMi1U~ I 
ICBDlSPB> I <l> I C7) I 
----------------+---~---+-----~---------

I I 
I PRE SEN f {f' IHYPE = 1 
I 
I 

o: RELATI~E TO THE CURRENT CODE 
SEGMENT 3~SE CINT~ASEGHENT SRA~CH> 

1: RELATIVE TO 4 NEW COUE SEGMENT BASE 
<INTERSEGMlNT dRANCH> 

DISPLACEMENT is an unsigned binarv value which specifies the bit 
displacement of an instruction relative to d se.gment oase. The 
container Stf':et of the Oif>PLACEi'IENT and 3TYi'E cot11bined is a 
progra• patameter C8DISPB1>. 
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******"' 
* ~UN * 
******* 

Obtain the next instruction from the location specified by 1ADDR. 
Ii 

•1 fl ''f I 



aURRDUGHS CORPORATION 
CO~PUTER SYSTEMS GROUP 
SANT A 8,AR BAR A PLANT 

tit T .. R 
.. •. -•-

OP: 18 

Format: 

••••*•******* 
* NrR BAOOR * 
************* 
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......... 
• NTR • .-..... .. 

~laces an entry on the top of the progra• pointer stackP bumps up 
the stack pointer to point to the aext available stack entry and 
brt1nches to <or enters at> the location specified bY the !3AD01~ 
entry. 

The stacl< entry consists of the displacement from the current 
code segment base to the S•instruction following the perform 
Cs~broutine call> and the current segment number. 
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"****** 
* XII * 
••••••• 

i>erforas by removing and saving off tile current entry on tile top 
~f the progra• pointer stack• downdatin3 the stack pointer~ and 
obtaining the address of the neKt S•instruction fro~ the re~oved 
stack entry. 
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If the condition "A <R> ~"is true,. a transfer to the i.address 
CfrAOi>R> 9iven in the irtstructfon occurs. otherwise· control is 
p~ssed to the next saquenti~l instruction. The relation CR> is 
daf ined as follows: 

00) UNDEFINED 
001 GTR 
01J LSS 
C 11 NE Q 
10.i EQL 
101 GEQ 
11') LEQ 
lll UNOEF'lNEO 

Overlap of fields is permitted. "A" is the first operand denoted 
in the instruction. If an instruction has only one operand• then 
the assu•ed field is the "A" field; i.e •• for CZOS ~ith R and 
aAODR• the assumed field "A" is a field comprised of zeros 
coooo>. 
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******** 
* C'4PA * 
**.****** 

Co~pare the two operand fields accordinJ to their oinarv values. 

The comparison is 
()perind assumed 
0 0 •) 0 i f 8 - b i t ) • 

performed left to right with any shorter 
to be right-filled with blank characte~s COlOO 

The f i~lds are considered equal when the equal size portions are 
equal and the longer <if one is lanqer> field has trailinq 
blanks. 

Iha 8-()it data format is ass~med for both fields with no chec~in9 
to verify otherwise. Signed fields have their most significant 
four bits• i.e •• their sign. modified ta the aoorloriate numeric 
zone Cllll for 8-bitl before beinJ comoared. fhis modification 
is not permanent and is done so that tne siqn will not affect th~ 
result of an alphanuweric comparison. 
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* CMPN OPNOlP COPX1P RP iAOOR * 
******************************* 
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******·** 
* CMP h * 
•.•.•• * ... ** 

;omoare the two operand fields accordinq to the algebraic values. 
considering the two fields to De comprised of decimal integers. 

~hen the field sizes are ~ifferentr the lonqer is tested for 
le3din~ zeros COCOO>. There is no restriction as to data type. 
In comparinq the e-bit character. only the riqhtmost four bits of 
the character are consideredi the other bits are jqnored. 

r~o fields of all zeros are equal regardless of sign. 

Unsi9ned fields are considered positive. 
t he s a ii e a s · for a r i t 11 me ti c op er ands • 

Sign conventions are 

~esults gen0rated by invalid digit v:ilue::o are undefined. 
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OP: 22 

Format: 

************************ 
* Cl4Pl COPXl, R, MADOR * 
*****.**********•******* 

Fune ti on: 

•.•.•• * * •• 
• C1'1P I * 
* *·** **** 

Co~pare two operand fields according to their alqebraic ~alues, 
assuming the first fjeld to be comprised of all zeros CGOOO>. 

There is no restriction as to data type. 
character, only the riqhtmost four bits 
considered. The other bits are ignored. 

ln comparinq an a-tit 
of the character are 

Two fields of all zeros are equal re~ardless of si~n. 

Unsigned fields are considered positiv~. 
the s~me as for arithmetic oper~nds. 

5iqn conventions are 

~esults ge~erated by invalid digit values are undefined. 
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************************ 
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* * ** * *** 

Comoare two operand fieldi according to tneir oi~ary ~alues. 
assuming the first field to be com~rised of all ~pdces C~lOO 0000 
for 8-:>it>. 

fhe comparison is performed left to right. 

Unsigned 8-bit for1at is assumed with no checking to verify 
otherwise. 
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************'**** 
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* * ** * * ** 
* czo s * 
* * ** * *** 

~erforas a nofial COMPARE FOR ZEROS after building the descriptor 
tor the implicitly declared outout switch field. 
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Function: 

COMPANY CONFIDENTIAL 
qtR00/B1700 RP~ S•LAN~UAGE 

P.S. 2212 53J'G REV. C 

*Ir****** 
• czr'x * 
******** 

Perfor•s a normal COMPARE FOR 1EROS aft~~ tiuildinq th• d~scriotor e for the 1 mp l i c i t l y declared f H e ·. index .. fi el 1. · 



8URROUGHS CORPORATION 
CO~PUTER SYSTEMS GROUP 
SA~TA dARBARA PLANT 

uP: ~ 8 

Format: 

************************ 
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************************ 
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******** 
* CNO 5 * 
******** 

Performs a normal COMPARE NUMERIC after building the descriotor 
for the implicitly declared outaut switch field • 

• '.>Ji 
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• CNFX OPNOl' f!11 BAOOR. • 
********•****•********** 

Function: 
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* *"*'• * *** 
11: CNF X * 
* * *'** *** 

>erforas a normal COMPARE NUMERIC after b~ilding the descriptor 
for the implicitly declared file index field. 
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**'''•** 
* CAMR * 
******** 

Perfor1s a normal COHPARE ALPHA• except that if the relation <R> 
is met, the ooolean indic3tor specified by the boolean index CBI> 
1s set to zero. 

lf the relation is not met. the bo~lean is set t~ one. 

fhis · j-instruction thus ~arks the result of the comparison, 
rather than branching. 



iJURROUCiHS CORPORATION 
C0'4PUTER. SYSTEHS GROUP 
SANTA BARBARA PLANT 

For.11at: 

****************.*********** 
* CNKR OPNOl• COPXl• R• 81 * 

Function: 

3.-47 

c o 11 P AN Y 'c O NF I o EN T l AL 
81800/81700 RPG S-L~NGUAGE 

P.S. 2212 5ll6 REV~ C 

******** 
* CNMR * 
******** 

~erfor1s a normal COMPARE NUMERIC• except that if the rel~tion 
CR> is met. the boolean indicator specified by th3 boolean index 
(ql) is set to zero. 

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

This s-instruction thus marks the result of the co111parison. 
rather than branching. 



• 
BURROUGHS CORPORATION 
CO~PUTER SYSfEMS GROUP 

· Sl\NTA- BARBARA PLANT 

.. 
CDMfABt £CR ~eACf~~ HAR6 BiJYLI 

0-P: It 5 

For 11 at: 

~****·*************•** 
* CSMR COP(l, R, Bl * 
********************* 

Function: 

COMPANY ~DNFIDENTIAL 
R1800/d1700 RPG S•LANGUAGE 

p.s. iz1z 53o:J& R£v •.. c 

*•* *·* •*** 
* CSHR • 
***•**** 

'erfor•s a normal COMPARE FOR SPACES, except that if the ~elation 
CR) is met• the bootean indicator specified by the boolean index 
C~I> is set to zero. 

If the relation is not met, the boolean is set t~ one. 

rhis i-instruction thus marks the result of the coaparison, 
rather than branching. 



BURROLIG ttS CORP OR A TI ON 
COiPUTE~ SYSTEMS GROUP 
SAN.TA BARBARA PLANT 

OP: 46 

********************* 
* CZMR COPX1• R• Bl * 
*******************~* 

Function: 

COMPANY CONF I OOH I AL 
~1800/~1700 RPG S•l4ffGUAGE 

;>.:>. 2212 53:Jo REV. C 

******** 
* CZMR • 
******** 

?erforms a normal COMPARE FOR ZEROS on COPKl. except that if the 
relation CR> is met, the boolean indicator specified oy the 
boolean index (BJ) is set to zero. 

If the relation is not met, the bo~lean is set to one. 

This 5·instruction thus ~arks the result of the co•parison. 
r~ther than branching. 



BURROUGH& CORPORATION 
Cd~Pµ1ER SYSTEMS GROUP 
SANrA BARBARA ~LANf 

~EI .D .tit .a f,UU • .E Ari 

OP:. 32 

Forillat: 

•**********. 
• St: Tl BI * 
*********** 

Function: 

COMPANY CGNf lOENTIAL 
~1800/01700 RPG S•LA~GUAGE 

P.s. 2lll 53D& REV. C 

*. *•.* ...... 
*.SET 1 •. 

* .... * *•* 

Sets the boolean indicatorr specified by the boolean index CBI> 
into the reserved area., to a one. 



BURROUGHS CORPaRATION 
CO~PUTER SYSTEMS GROUP 
54NTA SARBARA PLANT 

OP: 5 3 

Format: 

*********** 
* CLRl BI 1r 

**"******** 

Function: 

3-51 

CO~PANY CONFIDENTIAL 
B1800/B1700 RPG S-LA~GUAGE 

P.s. 2212 .53;)& R£V. C 

* * *** * ** 
• CLRl * 
******** 

; lears the boolean indicator, specified oy the boolean indeK Ctil) 
into the reserved boolean area, to a zero. 
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SURROUGHS CORPORATION 
CO~PUTER SYSTEMS ~ROUP 
SANTA s•R~ARA PLANf 

[JP: 56 

Format: 

*****************fr*** 
* CBU~ BOOLEAN.MASK * 
frfr*fr****frfrfrfr*fr**fr**** 

Functions: 

COMPANY CONFIDENTIAL 
B1800/Bl700 RPG S•LANGUAGE 

P.S. 2212 53J6 ~EV~ C 

***** *** 
fr CSIJM fr 
*fr****** 

Clears the boolean indicators, in t~e reserved Doolean area~ 
which are matched with a zero oit in t~e boolean m~sk. It is 
thus a bit ~AND" of the booleans witA the boolean mask. The 
ooolean mask has a length of 144 bits. 



BURROUGHS CORPORATIO~ 
CO"PUTER SYSTEMS GROUP 
5ANtA B-RBARA PLANT 

()p: 57 

Format: 

***************** 
* CLRZ BJl, 812 * 
***********'****** 

Function: 

COMPANY CONFIDENTIAL 
~1800/61700 RPG S-LANGUAGE 

P.S. 2Z1Z 53J& R£V .• C 

*******• 
• CLRZ • 
*'******* 

Clears the boolean indicators, specified by the boolean indexes 
cq11 and BIZ> into the reserved boolean area. to zero. 



dURROUGHS CORPDRATION 
CO~PUTER SYSTEMS GROUP 
s'~r' ~ARBARA PLANT 

.OP: 3 8 

f or11at: 

********************** 
* CLR5 Bllr Bl2r 015 * 
********************** 

Function: 

3-54 

COMPANY CONFIDENTIAL 
B180Q/q1700 RPG S-LANGUAGE 

P.~.·zzll SJ!)& Rt:V. C 

******** 
* CLR3 * 
******** 

Clears the boolean indicators, specified by the boolean indexes 
C91lr a12 an1 013> into the reserved boolean araar to zero. 
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BURROUGHS CORPORATION 
COMPUTER $YSTEHS GROUP 
S4NTA 8AR8ARA PLANT 

;,. ,•, 

OP: 59 

For111at: 

***************** 
* SET2 Bil~ 01? * 
***************** 

Function: 

3-55 

CO~PANY CONFIDENTIAL 
81600/01700 RPG s~LANGUAGE 

P.S. 2212 530~ REV. C 

******** 
* S£ T 2 * 
******** 

)ets the boolean 'indicators, specified by the boolean indexes 
(811 and Bl2> jnto the reserved boolean area, to one. 



,. ··---------------------------------------------
BURROUGHS CORPJRATION 
tO~PUTER SYSTEMS GROUP 
SANTA ~ARBARA PLANT 

i)p: 40 

F <>r mat; 

********************** 
* S~T3 8I1P 8I?P B~3 * 
********************** 

Function: 

3-5& 

COMPANY CONFIDENTIAL 
016~0/01700 RPG S·LANGUAGE 

P.S. 2212 5306 REV. C 

******** 
* SET3 * 
******** 

Sets the boolean indicatorSP s~ecified by the ooalean indexes 
cq11, arz and BI3> into the reserved ooolean area, to one. 



.e 
3URROUG~S CORPURATI-ON 
COMPUTER SYSTEMS GROUP 
SANT.A BARBA~A PLANT 

!U! Jl~ 

OP: ft8 

For11at: 

********************* 
' * 8f ON OPNDl• COPXl * 

********************* 

Function: 

3•57 

COMPANY CONFIDENTIAL 
91800181700 R~G S-L~NGUAGE 

P.!':i. 221Z 5JJ& REV. C 

* * ** * *** 
* R J rJN' * 
******** 

rakes the two operands COPNDl and COPXl> and OR's them together 
wfth the result placed iA the location denoted by COPXl. 

doth O?NOl and COPX1 are guaranteed to be 8-bits wide. 



BURROUGHS CORPORATION 
COMPUTER SYSTE~S GROUP 
SANTA BARBARA ?LANT 

!Ul UfE 

JP: 49 

Format: 

~******************** 
* ~TOF OPNOl• COPXl * 
********************* 

F:Jnction: 

3-58 

COMPA~Y CONFIOENTI-l 
~1800/31700 RPG S·LANGUAGE 

P.S. 2212 5336 REV. C 

******** 
* IHOf *' 
*'******* 

rakes the OPNOl operand and co•plements it before performing an 
w~NO• 3peration with the COPX1 operand. The result is placed in 
the location denoted by CO?Xl. 

3oth O?NOl and COPXl are quaranteeJ to be a-oits wide. 



~URROUGHS CORPORATION 
COMPUTER SYSfEMS GROUP 
~ANTA !ARB.RA ~LlNT 

COMP~NY CONf IDENTIAL 
R18QO/Bl7JO R~G S•LANGUAGE 

P.s~ 2212 53a6 REV. c 

Jr.:~I tUI 

JP: ) 0 

Format: 

*************************************** 
* TSTtJ UPl\ID1 .. c0Px1 .. 111401 .. IN02· IND~ • 
**************************~************ 

Ftrnction: 

******** 
• T$TB • 
******** 

3oth OPNDl and COPX1 are guaranteed to be 8-bits ~ide. The 
routine coMputes <OPNOl "AND" COPXl> and th~n sets the indicators 
according to the follo~iAg rules: 

IN01 := COPND1 NEQ O> ANO CCOPNDl AND COPXl> = O> 

IN02 := COPNDl NEQ O> ANO CCOPNOl ANO COPXl> NEQ 0) 
AND CCUPNDl A~O COPXl> NEQ OPND1> 

IND3 := COPNDl NEQ O> ANO «OPNOl ANO CO!>Xl> = OPNOl> 



3URROUGHS CORP~RATION 
~O~~UfE~ SYSTEHS GROUP 
SANTA SARBARA PLANT 

OP: 55 

Format: • 

***************************** 
* T5TN Bil,. Biz, BIJ,. COPX1 * 
***************************'* 

Function: 

COMPANY CONFIDENTIAL 
ff1800/B1700 R?G S•LANGUAGE 

P.S. 2212 530& REV. C 

***-**** 
* TSTN * 
******** 

~ill clear all three indicators pointed to by the dl's. 

If the value of the first BI <th• actual Vdlue of the indeK and 
not the value .of the indicator indexed tc» is zero,. skip test ~. 
If 312 is zero, skip test B. If ~Il is zero, s~ip test c. 

The. three tests are mutu~lly exclusive and ~s soon as one is 
found to be true the operation will enJ. 

The three tests are as follows: 

A> The field defjned by the COPX •ust contai1 all numeric 
characters where a numeric character is defined as 
hexadecimal fd, where d=0-9,. except for the right most 
EdCOIC character whjch may be any of the followin~: fd, Cdr 
Odr 4£,. 6) Cd as defined above>. If tha test is satistiedr 
set the boolean indicator indexed to by ~11. If tne test 
fails,. go to test 9. 
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. SURROUG~S CORPORATION 
COHPUTER SYSTEMS GROUP 
SANTA BARBARA ?LANT 

COMPANY CONftOENTIAL 
81800/81700 RPG S·LANGUAGE 

~.S. 2212 5306 REV. C 

d> Tie field deftrted by the COPX must have at least one leading 
blank <hexadecimal 40J followed by one or •ore ESCOIC 
character<s> where EBCDIC is defined in 4> above. The field 
will have at least tw~ characters. i.e •• one ola~k and one 
EBCDIC character. The field must ~ave only leadinJ blanks 
followed by EBCDIC characters. If the test is s~tisfied• 
set the boolean indicator injexed t~ by Bl~. If the test 
fails• go to test c. 

The field defined by COPX must consist of 
<hexidecimal 40). If th~ test is satisfied. set 
i~dicator indexed to by 813. If the test fails• 
to the next s-op in line. 

n 

all blanks 
the boolean 
go directly 



3URROUGHS CDRPDRATION 
CO~PUTER SYSTEMS GROUP 
S-NTA BARBARA PLANT 

Format: 

****************** 
* BIBF Bl• aAODR * 
****************** 

Function: 

3-62 

COMPANY CONFIDENTIAL 
91600/BlTOO RPG S-LAN~UAGE 

r.s. 221l 53~6 REV. c 

******** 
* BIBf * 
******** 

f&sts the boolean indicator specified by the bo3lean index CBI> 
and then branches to the S·instruction specified bV BAOOR if the 
boolea~ is false; i.e •• zero. 



BURROUGHS CORPORATION 
COMPUTER S1ST£MS GROUP 
SANTA SAR~ARA PLANT 

OP: 34 

For• at: 

****************** 
* SHH Bl, a AOOR * 
****************** 

Function: 

J-6 J 

COMPANY CONFIDENTIAL 
H1600/B1700 RPG S-LANGUAGE 

P.s. 2lll 5~a6 REV. c 

* * ** * *** 
* BIBT * 
******** 

Tests the boolean indicator specified by the boolean index CBI> 
and then branches to the S•instruction specified oy B•DOR if the 
boolean is true; i.e., one. 



• 
9U~ROUGHS CORPORATION 
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SANTA BARBARA PLANT 

IE..51 Z. IHlllLE.!ri.S 

op: 1t1 

Format: 

COMPANY CONFIDENTIAL 
81800181700 RPG S·LANGUAGE 

P.S. 2212 5306 REV. C 

......... 
* TST2 * 
••••••••• 

.~~··************~**************'**** 
* TST~ BT~t .. ~11 .. arv2 .. 012 .. d400R * 
************************************ 

Function: 

:o~~ares each ooolean test value carvt and ATV2> t~ the ooolean 
indicator pointed to oy the correspondinq boolean index <Bil and 
i:i I 2 >. 

If they compare eoual .. 
s9ecified by BAODR. 

then a branch is made to the location 

If they do not compare equal .. 
111annar. 

then the next are compared in like 

If none compare eQual .. then the next ~nstruction pointer is 
skipped until the next in-line S-instruction occurs. 



• 
3URROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

JP: 42 

Format: 

COMPANY CONFIDENTIAL 
BlR00/01700 P~G S•LANGUAG£ 

P.S. 221l 530& REV. C 

******** 
•.TST.3 * 
******** 

* TST3 STVl• Bil• ij1V2• 812• ~TV3• BI5, 6400R * 
**************************************~******** 

Function: 

Co~pares each boolean test value CBTVl, BT~~ and 8TV3> to the 
ooolean indicator pointed to by the corresponding boolean index 
cart, s12 anJ aI3>. 

If they co•pare equal, 
spacifieu by BAOOR. 

then a brancn is made to the loc~tion 

If they do not compare equal. then the next are compared-in like 
ll·lnn~r. 

~f noAe compare equal. then the next instruction pointer is 
skioped until the next in•line 5-instruction. 



• 
8UPROUGH$ 'ORPORATION 
COMPUTER SYSTEMS GROUP 
Sl~TA ~ARBARA P(ANT 

OP: 00 

Format: 

******************** 
* CONV COPXl OADDR * 
******************** 

Functi:>n: 

3-6& 

CONPAHY CONFIDENTIAL 
81800/8170-0 RPG S~LANGUAGE­

P.S. 2212 5306 REV. C 

' ". 
'* I' ~ t. 

***'***** 
* CONY * 
* * *** *** 

:onvert the operand denoted by COPXl from a deci•al value to an 
unsigned 24-bit binary value• truncating or z~ro filling on the 
left if necessary. Place t~e result at the location specified by 
O.\OOR. 

rhe operand must be either unsigned 4-bit or unsiqned 8•bit 
units. 

OAOOH is an unsigned binary value which specifies a digit 
disPl3ce•ent from the data segment zero base. 



BURROUGHS CORPORATION 
CO~PUTER SYSTE"S GROUP 
.SANT~ BARBARA PLANT 

tlP: 01 

Format: 

************** 
fr LUCR D'OO~ * 
************** 

Function: 

3-67 

COMPANY CONftOENTIAL 
HlROO/B1700 RPG S•LANGUAGE 

P.:>. 2212 s·ns REY. c 

******** 
fr LOCR fr 

~ove the last 24 bits of information from the RS.REPLY area of 
the RS.N~CLEUS to the location specified by OlDDR. 

O~DDR is an unsigned binary value wnich s~ecifies ~ digit 
displacement from the data segment zero base. 



~URROUGHS CORPORATION 
CD~PUTER SYSTEMS GROUP 
SA~TA BARBARA PLANT 

llP: ) Z 

Fort1at: 

********************* 
* MAKP COPXl• OADDR * 
********************* 

Function: 

3-68 

COMPANY CONf IOENTIAL 
Bl800/B1700 RPG S-LANGUAGE 

P.S. 2z'1Z 53ClG REV. C 

* * ****** 
* HAKP * 
******** 

Loads the data segment specified by COPXl and places the base 
relative address of the data area specified by COP~l into the 
24•bit location specified by DADO~. 

J~OOR is an unsigned binary v~lue which specifies a digit 
displacement from the data segment zero base. 

The container size of OADDR is DIS?B. 
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BURROUGHS CORPJRATION 
CGMPUTER SYSTEMS GROUP 
SANTA IJA.k8AR4 ?LANT 

CU.tf!UHHCA!.E 

for11at: 

************** 
* COMM COPXl * 
************** 

F•.rnction: 

CO~PANY CONFIDENTIAL 
Bl800/q17v0 RPG S·LANGUAG£ 

P~s. 2212 53J6 REV~ C 

******** 
* COti4 H * 
***fr**** 

~ove the length and address fields from the COPXl entry to the 
R5.COMMUNICATE.HSG.PTR field located in this proqra•'s 
RS.NUCLEUS, converting them enroute. The oriqin field is 
unchanged. 

The length is converted fro11 a digit or character length to a bit 
length. The ~ddress is stored as an absolute oit address. 



• 
BURROUGHS CORPORATION 
CO~PUTER SYSTEMS GROUP .. , , . 

SANlA ~ARBARA PLANT 

JP: ~> 

Format: 

**************' 
* HMON OPNDl * 
*llr******llr*****' 

F tJnct ion: 

COMPANY CONFIDENTIAL 
B18v0/Bl700 RPG S·LA~GUAGE 

P.S. 2212 5506 REV. C 

******** 
* HHON * 
******** 

T~e low order eight bits of the field described by OPNOl are used 
as tha inout to the monitor ~icro-ooardtor described in the 
following product specificati~ns: 

H-He•orv Processor 
5-Memorv Processor 

11913 1747 
#2201 &760 

fhe lenqth of the field describej by OPNOt must be greater than 
or equal to ei~ht bits. 



~URROUGHS CORPORATION 
CO~PUTER SYSTE~S GROUP 
SANT~,B~~BARA PLANT 

OP: Sl 

For111at: 

************* 
• BOJ COPXl * 
•••A- :llrl" ..... *** 

Function: 

3-71 

COMPANY CONFIDENTIAL 
01800/81700 RPG S•LANGUAGE 

P.S. 2212 53l& REV~ C 

*****•* 
* BOJ* ........ 

This i-instruction is called at BOJ time to do anythinq that has 
to be done. It is thus used only once per ~PG execution. It 
does the following: 

Gets the middle 32 bits fro• the RS.SWITCHES field in 
the run structure nucleus and writes them into the 
32-bit field specified by CQPXl. 

Writes the low order bit of each 4-bit switch into the 
8 •un indicators CU1 through UB> at boolean 131 throuqh 
~Jd Czero origin>. 

" ' 

,:~ t r: I 
,:;1 n· 



• 
BURROU~HS CORP~RATION 

C04PUTER SYSTE~S GROUP 
SA~{A BAWBARA PLANT 

OP: )2 

For~at: 

COMPANY CONFIDENTIAL 
a1aoo1d17~o RPG s-LANGUAGE 

P.$. 2lt2 530& R(V. C 

******** 
* UTSR * 
******** 

*************************************** 
* UTSR OPNDl• COPXl• COPXZ, COPX3, Bl * 
*************************************** 

Function: 

~ill take the argument <OPN01> and proceed to search serially 
through an unordered table, whose first element <and hence the 
oeginning address of the table> is describe1 by 3n indeK CCOPXl 
whicn is usually subscripted>• for a match Ccompare •eQual">. 
The search will begin with an 9lem9nt <described oy COPX2• 4 
diqit-unsigned field> within the table and will continue until 
either a ~atch is found or when the last element <described by 
COPX5; also subscripted in the tJble is reached. 

If a ~atch is found. a flag will oe set in the boolean indic~tor 
Cas described by the boolean indeK, q1> ~nd CuPX2 will contain 
the index value of that element in the table wh~re the match was 
f o~nd. 

If no match is found. no flaq will be set in the boolean 
indicator ana COPX2 will contain an index value greater than the 
index value of the last table element CCOPX3>. 



BURROUGHS CORPORATION 
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S4~TA B4RBARA PLANT 
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Format: 

COMPANY CONFIDENTIAL 
B1800/R173J RPG S•LANGUAGE 

t'.:>. 2212 53Jo REV. C 

******** 
* OTSF< * 
*'"****** 

********************************************************* 
* OTSR OPN01r COPXlr COPXz,. COPX3,. Urn1,. l(EY'S,. BU, 812 * 
********************************************************* 

Function: 

'ill take the argument COPNOl> and proceed to search throuqh an 
ordered table Cnon-ascending or non-descending order> whose first 
alement <and hence the beginning address of tne t~ble> is 
descriDed bY an index CCOPXl),. for a match. fhe search will 
begin with an element <described by COPX2> within the table and 
will continue until either a match Cor an element which ~ost 
nedrly satisfies the relational requirements> is found or when 
the last element <described :>y COPX3> is reached. 

A flag CINOU wilt be set if the table is nondescending. 

The relational requirements<"=",. "<", ">",. or a comb~nation 
~etween two> as described by KEYS will determine haw the match 
oatween the argument and the table elements is to be made. 

If a match Cor an element which most nearly satisfies the 
relational requirements> is found,. two flags wjll be set n the 
Doolean indicators as addressed by Bll and BIZ. COPXZ will 
:ontain the inaex value of that element in the table where the 
match ~as found. 
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If no •atch is foundP the flags will be reset in the boolean 
indicato·rs and COPX2 will be set to 1. 

Some.com•ents regarding UTSR: 

aefore going into the description Of the al9orithmP three .ite•S 
should be noted: 

1. This S•instr~ction imit~tes the RPGll's look~p routine. 

This S-instruction does not pretend to be· 
mathe~atically sourid. 

The user should be aware of this 5-instruction•s 
idiosyncracies and program accordinqly. 

It shou.ld be noted also that the table under inspection may be: 

1.. Declare~ ordered and non· ascending or non-descendinqp 
but can be really unordered. 

i : ,. 

2. Declared ordered and non-ascending or nQn-descending 
and is really ordered. 

3. o e c l a r e d u nor de r e d p i n w h i c h c a s:~·, t h e co 111 P iL er w i l l 
always call the Jnordered 'r-1ble Search CUTSR> 
S-instruction Cthe user should be aw~re that under UTS~ 
the only relational requirement for a •atch is "="). 

The algorithm: 

1. 

2. 

3. 

5av e the in de.,JC of the fi rs t t ab t e el e 111 en t t o be 
examined in "f" • 

!)ave the index of the last table element to be examined 
in "L "• 

Turn both booleans associated with the S•instruetion 
initially off. 



3URROUGHS CORPORATION 
CO~PUTER SYSTEMS GROUP 
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3•15 

COMPANY CONflDENf IAL 
~1800181100 RPG S•LANGUAGE 

11.s. 2Ztl 53J& ~E~• C 

4. ~et a REVERSED RELAflO~ flag if: 

a. search for L5S or LEQ on an ascendtnq table~ or 

b. search for GTR ~r GEQ on d de9Cendinq table. 

5. lf f>L then go to step 8. 

6. Co111pare fAl:JLE (f) to· AfHiUMENf• Go to step 14 if: 

Table Type !le arch Hetation TableCf> . Argument . 
----------- --------------- -------------------
Ascending LSS Gf R or E QL 

Ascending LEQ GTR 

Ascending EQL C:QL 

Ascending GEQ GEQ 
Ascending GTR G TR 

Descending LSS L SS 
Descending LEQ LEQ 
Descending EQL EQL 
Descending GEQ LSS 
Descending GTR LSS or t: QL 

7. Add 1 to f and go to step 5. 

8. If the PEVERSEO RELATION flag is off - go to step 13. 

9. Subtract 1 from f. 

10. If f is less than the index of the first element to 
sear:h. move l to the first index and exit. 

lL. Set the fi~st boolean if the last compare showed EQL• 
the REVERSED R£LATION fl~q is on and tne search was for 
LSS or GTR• or the REVERSED REL~TION flag was off and 
the search was for EQL• LEQ• or GEQ. Otherwise~ set 
the second boolean. 

12. Set the first index to F and exit. 

13. Move 1 to the first index and exit. 

14. If the RE~ERSED RELATION flag is on• go to Step q; 
otherwise• qo to step 11. 



BURROUGHS CORPORATION 
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Format: 

******************** 
* CNV COPXl~ COPX2 * 
**"'***************** 

Function: 

3-7& 

COMPANY CQNFIOENTIAL 
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**"'**** 
"' CNV * 
******fr 

~ill convert a source CCOPXl> into a result to be placed at a 
destin~tion <CaPX?>. 

The for• of the data types as described by COPX1 and COPXl for 
source and destination must conform to one of the following 
p1tterns since the form is not checked by the 5-instruction 
itself. 
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CJPXl C OPJC 2 
C SOURCf > C 0 ES TI NAT I ON> 

---------------~-------------------------
DECIMAL DATA 
---------- .. -4 OlGITS 

q DIGITS 

I 
I 
I 
I 
I 
I 

BINARY DATA 

-----------· 16 BITS 
32 IHT!> 

-----------------------------------------
Blt~ARY OAJA ---- --------

16 BITS 
32 BITS 

.. .,.L .' 

I 
I 
I 
I 

DECIMAL DATA 
------------4 DIGITS 

9 DIGITS 

NOfE: Decimal data is in standard siqned numeric forN while 
binary data i~i..'1n z•s co111ple111ent form. 
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ADO 3•5 
~RlTHMETIC 2•1 . 
ARITHMETIC OPERANDS AND INST~UCTIONS 3-1 
BEGlNNlNG Of JOB 3•71 
iJ IT OFF 3-5 8 
lH ON 3•57 
BOJLEAN COMPARISON 2•6• 3•62 
dOOlEAN MANIPULATION 2-5. 3•50 
BR~MtH IF BOOLEAN FALSE 3•&2 
dRl\~CH If BOOLEAN TRUE 3•63 
BRANCH UNCONDITIONALLY 3•34 
ijRANCHING 2-:s 
BR4NCHING OPERANDS ANO INSTRUCTIONS :S-31 
CL£AR BOOLEANS USING MASK 3•52 
CLEAR ONE BOOLEAN 3-51 
CLEAR f HREE SOOLEANS 3·54 
CLEAR. TWO BOOLEANS 3•53 
:OHHU~ICATE :S-69 
COMPAR£ ALPHA• HARK RESULT 3-46 
CO~PARE ALPHANUMERIC 3-3~ 
COMPARE FOR SPACES 3•41 
COMPARE FOR SPACES. MARK RESULT 3•46 
COMPARE FOR ZEROS 5•40 
COMPARE FOR ZEROS• HARK RESULT 3-49 
COMPARE NUMERIC 3•39 
COMPARE NUMERIC TO FILE INDEX 3~45 
COMPARE NUMERIC TO OUTPUT SWITCH ~-44 
COMPARE NUMERIC• MARK RESULT 3•47 
COMPARE ZERO Ta FILE INDEX 3-43 
COMPARE ZERO TO OUTPUT SWITC~ 3•42 
:ontainer Size 1•5 
CO~VERT FIELO 3-7& 
CONVERT TO 81NARV l-6& 
Current Operand Index <COPX> t-7 
:urrent Operand Table <COPl 1-11 
~Ar~ LENGTH 1-12 
D'TA MOVEMENT 2-2 
l~TA MOVEMENT OPERANDS ANO INSTRUCTIONS 3•12 
J. l\T A T Y' P E 1 - 1 2 
OECRt:M£NT 3-& 
OECREMENT SY ONE 3•11 
OI5PLACEMENT 1-12 
Dil/Il1E 3-9 
EOIT INSTRUCTIONS 3-lM 
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EOIJ WITH EXPLICIT MASK 3-19 
ENTE,R 3-35 
EXIT 3 .. 36 
Figure 1-1: RPG Program Layout 1-2 
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Fi~ure 1-2: fixed Field ~re~ 1-J 
Fiqure 1~2: fixed field Area <8.0 and After> l-4 
GE"4ERAL 1•1 
~4ROWARE MONITOR 3-70 
In•Line COP Information 1-9 
lNCRE14ENT J•4 
lNCREMENr BY ONE 3-10 
INDEXING 1-14 
INSTRUCTION SET 2-1 
Literal String 1-7 
LOA~ COMMUNICATE REPLY J-67 
HAKE PRESENT 3•68 
MISCtLLANEUUS 2•7 
MISCELLANEOUS INSTRUCTIONS 3-&& 
~O~E ALPHANUMERIC 3•13 
10VE A:lRAY 3-32 
MOV£ NUMERIC 3•15 
MOVE NUMERIC Ta FILE INDEX 3•30 
HOVE NUMERIC TO OUTPUT SWITCH 3•31 
HOVE s~ACES 3•17 
MOVE ZEROS 3•28 
MULTIPLY 3-8 
NON•BOOLEAN COMPARISON 2-4 
~ON-BOOLEAN CO~PARISON AND INSTRUCTIONS 
NU~BER Of SUBSCRIPTS OR INDEXES 1•13 
Jperand <OP~O> 1-& 
ORDERED TABLE SEAPCH 3-73 
?roqra• Parameters 1•5 
RELATEO DOCUMENTATION 1-1 
5-Instruction Format t-6 
5-I~ST~UCTlONS 3-1 
S-LANGUAGE PROGRAMS 1-1 
5-0perators 1-b 
SC4LEO MOVE NU~ERIC 3•29 
SEf ONE BOOLEAN 3-50 
SET f HRE£ BOOLEANS 3-5& 
SET fWJ BOOLEANS 3-55 
5UdSCRIPJ FACTORS 1-13 
5JaSCRIPf-OR-INOEX•fLAG 1-12 
SUBTRACT 3-7 
T4iLE 30UND 1•14 
TEST BIT 3-59 
TEST NUMERIC 3-60 
lE~T 2 BOOLEANS 3-64 
TEST 3 RGOLEANS 3-b5 
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