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This paper consists of programming tips and charts to aid RPG 
programmers in improving core utilization and execution speed. 
A System 360 Model 20 with 16K, MFCM, ~apes, and Disks 

- was used for testin Three compilers wer~ used --Card 
(V2-L4); Tape (V2~ 2); and Disk (V2-L0). · The contents of 
this paper are subj ct to change with, different compiler releases. 
Nunierous changes· ere incorporated in the Disk Compiler 
which resulted in a approximate 20% improvement in core 
utilization. · 

Far IBM lntemal Uae Only 



1. 

2. 

3. 

4. 

360 Model 20 RPG 
'Suggested Methods of Improving Throughput and Core Utilization 

Use pa<!ked numeric fileds in records as much as possible. This will 
reduce core and improve throughput since RPG will not have to generate 
or execute instructions to pack/unpack the input/output fields. This will 
also improve the read-write time on tape and disk. It can also reduce 
the time for reading and punching cards. You can save core too, by 
reducing the size of the input/output areas. 

An ADD, SUB, Z-ADD, Z-SUB, MULT, DIV, or COMP between fields 
or constants with unequal decimal positions will take 6 to 40 bytes more 
than having equal. decimal positions. It can also take 7 times longer to 
execute. (see charts) 

A COMP between alpha fields will execute 7 times faster than numeric 
fields. There is also an 18- byte savings under Card or Tape. Some
times you m::i-y have to define the input field as both numeric and alpha. 

If several calculations are conditioned by the same indicator(s), group 
them together. Tape and Disk will generate only one test. Sometimes 
Card will too. (see chart) 

5. Multiplying by the reciprocal instead of dividing can save core. 

6. 

7. 

8. 

9. 

See the last 3 pages of charts for examples of how to save core and 
execution time when you have several Compares to perform. 

With Card and Tape you will save 24 bytes by not having 3 field names in 
an ADD or SUB. 

Wrong: 

Right: 

A add B 

A add C 
B add C 

c 

c 
c 

36 bytes 

6 bytes 
6 bytes 

Instead of Z-ADD 0 Field (Field has 2 decimals) 
use Z-ADD 0. 00 Field (Saves 24 to 28 bytes) 

If you have calculations at Total time, you can save core by coding: 
LO NLl Goto End 
Ll 
L2 15 
L3 01 
LO End Tag 
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10. Reduce the_ number of Indicators used on Output as much as possible. 

11. 

Wrong: D 01 02 MR 

D 01 02 MR 

D 01 02 MR 

Right: c 01 02 MR Seton 03 

0 D 03 

D 03 

D 03 

This will save 14 bytes on Card and 20 on Tape or Disk. You will also 
save the testing of up to 6 indicators on every cycle. 

You can save core by reducing the number of edit words. Make your 
fields have the same field size. 

12. Listing your Output fields in descending sequence by ending position can 
save time. 

13. 

14. 

15. 

16. 

You can save 6 bytes per edit word or zero suppress field if you leave 
one space between the first print position of the field and the last position 
of the previous field (if the unpacked field length is ODD; leave 2' spaces 
if the unpacked field length is EVEN). 

A "B" in column 22 of the "H" Control Card will create an additional 
input area for the 2501 and can significantly increase throughput. (Up 
to double) 

When stating the size of the Printer in the "H" Control Card and File 
Description, specify the last print position you use.. This can save core 
and increase throughput. The same holds true for Card Readers and 
Punches. 

You can save up to 2K of Core on Tape and Disk by overlaying the 
OPEN routine. A "l", "D", or "B" in column 32 of the "H" Control 
Card will allow Overlay. (See page 14 of Disk Performance Estimates 
C33-6003-0) 

Tape 
D Disk 
B Both 
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17. On Input Specifications specify the most frequent type of record in 
a file first, then the next most frequent. This will save execution 
time since RPG tests records in sequence. 

18. On .Calculation and Output Specifications, conditioned by more than 
one indicator, code the most likely indicator first. This will save 
execution time also. 

19. If records in a file have basically the same format, use an OR 
condition and Field Record Relation indicators on Input Specifications. 
The same principal applies on Output Specifications. This will save 
core. 

20. If you only want to process certain types of records in a file, you can 
save execution time this way:· 

Wrong: ICARD IN 

Right: I CARDIN 

AA 01 80Cl 
or 02 

AA 01 80Cl 

AB 02 

Field A 
Field B 

Field A 
Field B 

This will save the time required to MOVE the unwanted records into 
Field A and B. Also it will not test MR and Levels. 

21. On. Input Spec. use "C" instead of "Z" or"D" for Record Identification. 
This will save core and time. 

22. If matching record control fields are in the same positions in all 
records, it will save core. Use the same name in all records if 
possible. 

23. Instead of splitting control fields (2 fields defined as Ll) use Ll 
and L2. Saves core. 

24. On Output use Space/Skip After instead of Before. Saves time. 

25. If you are using Tables on a Disk Model 20, be sure to specify a 
"B" in column 34 of the "H" Control Card for Binary search. Saves 
time. 

360 Model 20 RPG 
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26. Card Model 20' s can benefit from #25 by compiling with the Disk 
Compiler and executing their object deck using the Card IPL, Job 
Control, and Monitor on their Card 20. They would also have the 
ability to load and update the table during execution. 



RPG CALC'J"LATIOX I~STRUC'.1.'IONS 
CORE REQUIREMENTS 

------,-·---·~-,---------·-~---·--·------- ..... ------.-~·------~:C__:_~2!..~:IEl.tecJ __ li1st2:~~2ti.0n~_E_~~Qr~-~__:~.:_ s~~~--------~~ _ _-:__L_ __ 
Co,1di:.ioi1. ;l'act.:O;.:icr- !Fact.:Rcs-:F'.d. Dc~.a.::..H' H.l.!sult. ·Carel VZ/.L·~ ! Tape V2/L2. j Disi~ V2./LO 'Cornr;:e''":; 
.~:.c.:_:,~c.tocs: 1 !at:ion 2 : Fld.' L:;-L· Pos .. Adj. I1ldicat. Instruct.: Bytes Instr\.ict-,.3vtcs In,,;truct. Bytes 

A ADD 
B ADD 

B 
A 
A 
L 
K 

B 
B 
L 
L 
K 

·AP 6 : same Same 
Same 
Same 
Same 
BAS 
MVO 
MVO 
MVO 
AP 

Two Field Names 
AP 6 Same 

L ADD AP 6 
A .ADD AP 6 
A ADD ·BAS 4 

Same 
. Same 
Same 46 

: Unequal Field Lengths 
:cause no change in core 

4 if the Result field is the 

A ADD c c 

MVC 6 As 
ZAP 6 Card 
ZAP 6 
MVN 6 
NI 4 
AP 6 
ZAP 6 

'BCR 2 
"46' 

BAS 4 , Same 
MVC 6 As 46 
ZAP 6 Card 
ZAP 6 
MVN 6 

, NI 4 
AP 6 
ZAP 6 
BCR 2 

46 
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6 larger. 
6 
6 
6 

BCR 2 
30 

BAS 4 
MVO 6 
MVO 6 
MVO 6 
AP 6 
BCR 2 

30 

Condition. Fact.:Oper- Fact.: Res.: Fld.f Dec.1Half'. Result. _Card V2/ L4 Ta e V2/ L2 Disk V2/LO Comments 
Indicators I jation \ 2 i Fld.: Lth.: Pos.I Adj. 

1 
I1;dicat. :Instruct. B tes ;Instruct.iB ·tes Instruc~ 

Page -

--r I I I ' I I I . i I ' I ' : I I ** 1>:<>:< ~~* The followitjig pad-es vf'ill ~how !the $e~er~terl instrucbons for RPG i Sourcje Progrtm Ca culation Instructions. 
I i The ipurposle is to d6,terrrl.ine lhe cbdlng tedhnique tpat wi~l use t~e lea~t amoun~ of c<Vre. It has been found 
! J that lcertai* instructirns ~xec~te muc~ 1iasth than ~the rs; The timing1' are on; anothtr chart. 
i I You iwi11 fipd that Cajlcul~tion~ betf.'e\m lielfis with ~nequ11 decimfl pos tions anP, une~ual field lengths will 

. quittt often Jmak~ a d~ffeqmce ;in corJ utili~ation an.Ii exeqution ti:rp.e. , ! J 

I. l i I : I . : : ! I l 
I I ' ' ' I ! . 

*'~ jField! Defin~tions:; , I : . · , i i 1 

i I 1 ! 

- __ ,_.!.. ___ ·-. ---· 

j i : A 5 0 
l B 5 0 
! c 5 2 ; 
I ! D 5 2 

! 
E 
F 
G 
H 
I 
J 
K 
L 

5 0 

5 2 : 
5 Alpha 

'Alpha 
10 ,Alp~a 
10 0 
10 
10 

2 

0 

_.__~ ____ t_ _____ L_ .. ___ L ...... _L .. _.i ____ ... ~ 

I 

I 
i 
I 

I I 
...... _. ______ , ____ .. __ .. _____ _;_ _____ ~J- ... -·-·------~--.--L ___ .. ______ ._L ______ : _______________ ·--·------



ConO.ition. 
Lnclic.:.:i.ors 

Co·~1dition. 

I1~C:ic<tcors 

Fact.'Oper- iFact. Res. 
1 iation ! 2 Fld. 

c SUB i A c 

·l 

J SUB; A J: 

A SUB: B E 

c SUB; A D 

RPG CALCULATION INSTRUCTIONS 
CORE REQUIREMENTS 

Instructions oe:: Op er. Svste1n I ;Generated 
Fid-:Dec. Hal( R..::sult. :Card V2/L4 I Tape V2/L2 Disk V2/LO jC01n:rr..cnts 
Lth .. Pos. 

:/; 

:/; 

:/; 

Adj.: Indicat 

·~ 
Instruct 'Bytes Instruct. Bytes !n::>truct.: Bytes' 

l I I 

BAS 4 Same 
MVC 6 As 
ZA;I? 6 Card, 
ZAP 6 
MVN 6 
NI 4 
SP 6 
ZAP 6 
BCR 2 ! 

~ 
SP 6 Same 

BAS 4 Same 
MVC 6 As 
ZAP 6 Card. 
ZAP 6 
SP 6 
ZAP 6 i 
BCR ;__Ll 

36 

BAS 4 Same 
MVC 6 As 
ZAP 6 Card 
ZAP 6 
MVN 6 
NI 4 
SP 6 
ZAP 6 
BCR 2 : 
~ 

RPG CALCULJ,TIO~ INSTRUCTIONS 
CQRE REQUIREMENTS 

'Ger,eraced Instncctions per 

BAS 4 l 
MVO 6 
MVO, 6 
MVO' 6 
SP 6 
BCR __ 2_ 

30 

Same 

ZAP 6 
SP 6 ; 

_.;:__; 

12 

BAS 4 
MVO' 6 
Mvo: 6 
MVO 6 
ZAP 6 
SP 6 
ZAP' 6 
BCR _z_ 

42 

O')er. Syi:cern I 

Fact.'.Oper- :Fact.; Res.I Fld.'Dec. Ealf Result. Can! V2/L4 . Ta12e V2/L2 i Disk V2/LO !Comments 
1 1ation i 2 iFld.:Lfo.·Pos. Adj. l1:9icat. InsL·uct. Bytes Instruct.,Bvtes. Instruct.! Bytes: 

l 

Paee 

Page 

A ADD B E : BAS 4 Same 36 ZAP 6 !3 Field Names 
MVC 6 As AP ,__LJ 
ZAP 6 Card 12 
ZAP 6 
AP 6 
ZAP 6 
BCR 2 

36 

A ADD c D ' :/; : BAS 4 ·Same BAS 4 
MVC 6 As MVO 6 
ZAP 6 Card MVO 6 
ZAP 6 MVO 6 
MVN 6 AP 6 
NI 4 ZAP 6 
AP 6 BCR 2 
ZAP 6 36 
BCR 2 
~ 

A ADD J L :/; BAS 4 Same ZAP 6 
MVC 6 As ADD _6_ 
ZAP 6 Card 12 
ZAP 6 
AP 6 
ZAP 6 
BCR 2 

36 

A SUB B. A: SP 6 Same Same 

- 4 

- 3 



RPG CALCULATION INSTRUCTIONS 
CORE REQUIREMENTS 

Condition. Fact.,Oper- Fact. Res. Fld.IDec.IHalf Result. !Card V2/L4 Ta e V2/L2 Disk V2/LO 
Indicators 1 ation 2 Fld. Lth.,Pos.IAd'. I Indicat. :Inst:.-uct. B tes 'Instruct. B tes' Instruct. B tes 

i 

02:03 

i i 
04105 :06 

I 
I 
i 

A SUB 

A SUB 

A SUB 

I 
I 

seton 1 
i 
I 

i 
i 

: j 
; I 

seton 1 

B A 

B A· 

B A 

I I , 

iCLI 
!BC 
jSP 

le LI 
!BC 
iCLI 
1
BC 

/sP 
I 

! 
. [ 

!CLI 
!BC 
:CL! 
'BC 
jCLI 
;BC 

SP 

:01 iBAS 
I ;MVI 

'BCR 

:01 02: BAS 
: • 1 MVI 

MVI 
,BCR 

I 4 isame 
i 4 I As 
!~Card 
I 14 I 

: I 

I 
4 iSame 
4 : As 

i ! i Card 

122! 

4 1

1

1

Same 
4 As 

4 i Card 
4 I 
4 ! 
4 
6 ' 

301 
I ' i ! 
: 4 !MVI 

4 

:_2_; 
10 i 

I 
4 :MVI 
4 ;MVI 
4 
2 

14 

'4 

.4 
-.8--i 

I . I ; ! : i i ' I ; ~ I I : ! 

_____ J __ ~ -- - -R• ~- ~ 1 - .... ·-----~-- .. ___ ! _,. _ _.~ lW ___ .J~---- l~- - .t. ... 
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Same 

Same 

Same 

MVI 

Same 
As 
Tape 

4 

Pa e - 6 
Comments 

One Conditioning Indicator 

I 
\z Conditioning Indicator 

I 

Conditioning Indicator 

· Gene rated Instructions e r_O_,__._p_;;e_r_:.. __ S_,,y-'s:...;t_;;e.:..m_+J ~-----P=-a~g""'e"'----=-5-
Fact., Ope r - jFact. 1 Res. Fld. Dec.

1
Half, Result. Card V2/L4 i Tape V2/L2 I Disk V2/LO !Comments Condition. 

Indicators 1 ation I 2 I Fld., Lth.lPo~dj.; Indic
1
at. ;Instruc.!,!Byte~_Instruct.)Bytes 1 Instruct.JBytesl 

' ' m T . I I • i i I 11 I 
I I ' I ' 

A 1 SUB B 1 A = = ; ; ·01: SP : 6 • Same ! ! Same I I One Resulting Indicator 

I I MVI 4 : I I I 

. BC I 4 ! I I 
MVI ! __ 4_i i ! 

A SUB B A 

A SUB B A' 

: 
I : ! · i ~ 
I . I . i i I 

i ; ! i ; I 

__ ._._L_i_ ____ .. I .. _____ _!_ _____ _l ______ L __ .l_. __ .L. _ 

I 18 I . 
Same! / z Resulting Indicators 02 03: SP 6 

i MVI 4 
4 

' . . 

BC 
MVI 
MVI 
BC 
MVI 

4 
, 4 I 

' 4 I j_4_J 
30 t 

04 '05 j 06 ! SP 
, : . . . MVI 

6 
4 
4 BC 

MVI 4 
MVI 4 
BC 4 
MVI 4 
MVI 4 
BC 4 
MVI 4 i 

~i 

Same 
As 
Card 

Same 
As 
Card 

i I 

I 
i 
i 
I 
I 

Same! 3 Resulting Indicators 
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------.--~.----......------.--~-~-~-----i.:=::.=:..:::..:..:::.::.=-=:.:..:::..;.::...:::..::::.:::.;:.:::..:.::.:::.._=::._~~.!...-=...z...:::...:..:=~-----P-~_g_e_:__ 8_ __ 

1~;...;......---.-'~--1-.;...;.;;.i~-...-:-=--+-_.::.....=..;'"'--'--."-'--'-=-- Comments Condition. Fact. Oper- Fact. 
Indicators 1 ation 2 

A 

A 

A 

mult B 

rnult c 

J I " 
I 

I 
! 
! 
; 

BAS 
MVC 
ZAP 
MP 
ZAP 
BCR 

BAS 
MVC 
ZAP 
MP 
MVN 
ZAP 
BCR 

I Sa~e 
1 As. 

I Card 

I 2 1 

j--w-i 
i 4 I Sarne 
! 6 , As 

l ~ Card 

i 6 
I 6 
! 

i i 
mult : C E ' f:. f:. H BAS 4 1 Same 

I ·i

1 

1 ~i: i I ~:rd 
I l NI 4 i 
! I AP 6 
j ! MVN 6 1 

I' ZAP I 6 ! 

I ! ; I BCR + 
: ' I . I i ! 

ZAP 
MP 
ZAP 

ZAP 
MP 
MVN_ 
ZAP 

BAS 4 
'ZAP 6 
MP 6 
ZAP 6 
NI 4 
AP . 6 
MVN / 6 
ZAP I 6 
BCR i 2 1 

i--l i 46 ' 

Adjust. takes 16 bytes 

i I : I l : I : 52 I 

! : . I I : ! ' j I 
____ L_J_ ___ I _____ L---~--~-L __ L ___ J _____ _J _____ .l. .. L .. _; ____ :_ ...... _ .. J, ______ J ____________ L _____ L. ____________ L_ ____ I_ _____________ ~------------

Condition. 
Indicators 

Fact.JOper- 1Fact. 
1 ation I 2 

setoJ 
I 
I 

I 
I 

seto~ 

! 
I 

l 
I 

setofl 
I 

I 
I 

A rnult ! B E 

RPG CALCULATION INSTRUCTIONS 
CORE R

1

EQUIREMENTS 

I 

fll02!03 

61 ! 02io3 
i i i 

i : 

:01102 !03 
i · I 

! 

BAS 
MVI 
MVI 
MVI 
BCR 

BAS 
MVI 
MVI 
MVI 
BCR 

BAS 
MVI 
MVI 
MVI 
BCR 

BAS 
MVC 
ZAP 
MP 

4 MVI 
4 l MVI 
4 i MVI 
4 j 
2 I 

18"1 I I 
i l 
I 4 l MVI 
: 4 I MVI 

4 I MVI 
; 4 I 
: I 

1+1 

1 4 I 

hH 
! ! 

4 I 
I ! ! 
-i--=----i 

pz i 
j I 
! 

, :4 I' ~~~ .i : j 

MVI 4 I 
4 i ~ 

M I 4
6 

i Same 
, 1 As 
j j 

6 I Card 
6 I 

ZAP 6 I 
BCR 2 1 

Sarne! 

~:pj 
! 

I 
Sarne I 

As I 
Ta pd 

I 

l 
I 

~fame I 
As , 

Tap, 

I 
I 
i 

ZAP I 6 I 
MP ! 6 

ZAPi+I 
~ I 

! 

I - ' 30 
i ' I. 

Pa e - 7 

i I I 
I ' ; : I ' . ' ! i i I J 

_J __ J _____ .. _____ J _____ L __ J__ .. __ L ____ J ___ J ... _ .. ...i __ J_._L __ i_ ... _______ 1 
________ j_ __ _______ 1 ____ L ______ i _____ I ___________________ _ 



RPG Cl,,.LCULATiON INSTRUCTIONS 
CORE REQUIREMENTS 

~~~~-c~~~~~~~~~~~~~~~~~~--~IG_e~nerated Instruc:~ns per Oper. S~y_s_te_m~~!~~~~~-P~a=g=e~-~-1_0 
Condition. Fact.:Oper- 1Fact. Res. Fld.;Dec Half: Result. 1Carcl V2/L4 I Tape V2/L2 : Disk V2/LO !Comments 
Indicators l ;ation , 2 Fld. Lth.:Pos. Adj. i Indicat .. Instruct.:.·Bytes Instruct .. !Bytes)nstruct.'Bytesi 

1 

J i DIV A L #. rl . BAS I 4 . Same 
1 ~ ZAP ! 6 ' 

! l MVC 6 As DP 6 

Ai 

Z-Addi 0 c 

\ ZAP 6 Card ZAP . 6 : 
!---

ZAP 6 18 
DP 6 
ZAP 6 
BCR . 2 

\36 

ZAP 6 

BAS 4 
MVC 6 
ZAP 6 
MVN 6 
NI 4 
ZAP 6 
BCR 2 

34 

Same 

Same 
As 
Card 

! 

Same' 

BAS 
MVO 
MVO 
MVO 
ZAP 

4 
6 
6 
6 
6 

BCR. _2__. 
30 

Unequal Decimal Positions 

:z-Add'0.00; c: 

: Z-Add:ooo. do c 1 

ZAP 6 Same Same· ; Equal Decimal Positions 

. ! 

Z-~dd A 

ZAP 6 Same 

ZAP 6 Same 

~-J .. 
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Same: 

Same, 

Condition. Fact. Oper- Fact. Res. Fld.iDec./Half Result. Card V2/L4 Ta e V2/L2 

B 

Fld., Lth.iPos. Ad'. i Indicat. ilnstruct.IBytes1Instruct.jB tes Instruct. B tesl 

c 

Indicators l ation 2 
I ' I i I 

E = I: = i BAS I 4 / Same i ZAP 6 
i MVC I 6 i A 8 ! DP I 6 I 

! I ZAP J 6 Card ( ZAP _i_J 
ZAP I 6 1' 18 I 
DP ; 6 I I 
ZAP I 6 I 
BCR i 2 \ : 

i36i i 
! I 1 

BAS i 4 i Same BAS i 4 

~~~ . i I ~=rd ~lg I i 
' ZAP 66 I ZAP 6 
; DP BCR 2 
! ZAP 6 : I 36 

2 i !' 

I .~j I 

A Div 
1

1 C E I. #. H ~ BAS 4 1 Same BAS i 4 
MVC 6 I As MVO I 6 l ZAP 6 ! Card MVO 1 6 

I ~~:!I ~Ui 
j ZAP 6 i ZAP l 6 

~. A Div 

A Div D 

BCR 

Pa e -
Comments 

I 
DP 6 ' BCR I z· 

! . 1· I ! : i ' - AP 6 !""""42 

___ L_t_J __ J__ _ _J __ LLJ_J _ _t: __ L_Jif.1 j i _____ j_ __ L ___ L __________________ _ 
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CORE REQUIREMENTS 

Condition. Fact. Oper- Fact. I Res. Fld.IDec. Half, Result. ;Card V2/ L4 _ Ta e V2/ L2 Disk V2/LO Comments 
Indicators l ation 2 Fld. Lth.,Pos. Ad'.' Indicat. iinstruct.lB tes!Instruct.B tes Instruct. B tes 

! 

I 
I 
I 
I 
I 

I 

I 

Z-Sub i A 

i 
I 
I 
I 

.1 
l 
I 

Z-Subi A 

I 
I 
! 
I 
! 

I ., 

! ! 
! I 

Move I A Bi = . = j 

I 1 : 
I 1 ! ! 
i 1 I 
i M i A d ;t ! I ove i ' I 

I 1'· . j f 

I I ! , : I : ; : 

BAS 
MVC 
ZAP 
SP 
MVN 

: I 

~ I 
NI I 4 I' 

ZAP I 6 
BCR!~. 

l 40 I ! . 

BAS 4 
MVC 
ZAP 
SP 
MVN 
NI 
ZAP 
BCR 

i I 
! I 
~ I 

; BAS i~I 
MVC I 26 ! 
BC R i----==- , 

; 12 ! 
: I 

BAS ! 4 I 
MVC 6 
BCR 2 : 

·~; 

t 

Same 
As. 
Card 

Same 
As 
Card 

MVC 

MVC 

6 

6 

: : ! I : , 

BAS I 4 

MV01
1 

6 
MVO 6 
MVOi 6 

ZAPI 6 I 
SP 6 I 
BCR~ 

I 36 i 
I I 

I 
BAS J 4 
MVO! 6 

~~~1 ~I 
!~:i4~ I 

I 36 
I 
I 

MVCi 6 
I 

Mvc: 6 
i 

! 
i 

I ... L1_J ____ 1 __ _t ___ LL .. L.L_. :_ _ __ .: ___ : __ ···- _______ L __ .. __ J_ ______ -· __ J ________ L __ .. .!.. _________ ! _____________ ~-------------

I 
_, __ J __ 

Z-Addi A 

I 

i 
! 
! 

I 
I I 
!Z-Add! A 

I l ! . 

\z-Sub A 

c 

K 

I 
\ 

I 
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BAS ! 

MVC Ii 

4 
6 
6 
6 

! Same 
' As 

ZAP Card 
MVN I 
NI I 4. 
ZAP ! 6 i 

! BCR I 2 l 
1341 
I I 

BAS 
MVC 

4 I Same 
6 i As 

ZAP 6 I Card 
MVN 6 
NI 4 I 

'ZAP : 6 i 
;BCR L1_j 

i 34 ! 
j 

.ZAP 

lJ
6 1 Saine 

ZAP j As 
! SP I Card 

I 18 ! 
i l 

I - j 

I 

BAS I 4 

MVO l 6 
MVO 6 
MVO: 6 I 
ZAP kH' 6 I BCR 2 

I 30 j 

I : 
i 1 

BAS 1 4 I 

MVO I 6 ' 
MVo" I 6 ! 

r~l i ~ I 
30 I 

I I 
'ZAP 1 6 I 

SP i 6 I 112 
i I 
! l 

I 
I 

Pa e - 11 

.. --... -.1-~_LLL._LJ ___ i_ .... _: _____ ; __ , _________ J_, ____ __j_ _______ " _______ j _______ ..1_~-·--·-···J _____ j ____________ -~--~--------- ----



Condition. 
Indicators 

'1 I 
i 
i 

j 

Fact. Oper-IFact. 
1 ation 2 

r 
A Com~ B 

I 

I 
! 
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lGenerated Instructions _Q_er O_Q_er. S_y_stem 
Res. Fld:!Dec. Half'[ Result. iCard V2/L4 Ta_Q_e V2/L2 Disk V2/LO 
Fld. Lth.!Pos. Ad_i i Indicat. !Instruct.IB_y_tes:Instruct. B_y_tes Instruct. B_y_tes 

BCR 
MVI 
BC 
MVI 

' 
i 
i 

MVI 
BC 
MVI 

I 
I 
I 
I 

I 

03 BAS = :: I 

i 
MVC I I 
ZAP 
ZAP 
SP 

I I 
I 

J I ! 

BCR 

i 
MVI 
BC 

; MVI 
' MVI 

: 
I BC 

MVI 
MVI 
BC 
MVI 

I 

4 

4 I 
4 ! 

; 

! I 
4 I 

Same 
As 
Card 

i· 
I 

i 
i 
I 
; 

i 
4 i 

4 ! 1 I 
4 i 1 

CP 
MVI 
BC 
MVI 

·MVI 
BC 
MVI 
MVI 
BC 
MVI 

I 

I I 
1301 
I i 
i I 
I I 

I I 
I I 
: I 
i 

I I ! 
i 

i_I 
· 42 I 

1 

i 
! 

Page -
Comments 

Numeric COMP -2 
Indicat~rs 

14 

Numeric COMP-3Indicator 

166
1 . ! l 
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Page - l.3 
Condition. Fact. Oper- Fact. Res. Fld-:Dec. 1Half, Result. 
Indicators 1 ation , 2 Fld., Lth.! Pos. Ad'.' Indicat. 1Instruct.iB 

Comments 

A 

Move A J f. 

Move G 
i I 

H iAlp~a 
: I 

Move G 
, I 

f. !Alp~a 
. I 

Move A G • Nuzti 
i and! 

I 
:Alph~ 

Comp! B 
! 

BAS 
MVC 
BCR 

i 
!BAS 
;Mvc 
BCR 

I 4 MVC 
I 6 
i 2 
112 
I 4 MVC 
: 6 : 

! 2 i 
1-1-2-j 
! I 

BAS 
MVC 

iBCR 
i 

; 4 I MVC 
1 6 I 

!+-I 
! I 

; BAS 
1

UNPK 
'BCR 

. 4 IUNPK 
6 ! 

·_._2_: 
12 I 

I 

, 01; BAS 4 
! MVC 6 

j Same 
i As 

:zAP 6 Card 
, ZAP 6 
i SP 6 

! BCR 2 

6 

6 

6 

MVC 6 

MVC 

I 

I 
I 

6 ! 
! 

i i 

MVC I 6 i 

I I 
UNPK! 6 I 

i 

I
,,: I -

CP 6 I Numeric COMP - 1 
I I 

MVI 1. 4 '! Indicator 
BC : 4 
MVI j__±__+_ 

! 18 i 

!,' :,: . ~~I : [ 
: MVI i 4 l 

_j__l ___ L _ _: ___ LL_ LJ __ t j_, __ U _____ l-.. _-·:..i-i ____ L __ j__ ___ L_ L _____________ _ 
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Pa e -

Condition. 
Indicators 

Fact. Oper- Fact. Res. Fld. Dec. Half! R~sult. !Card V2/ L4 Ta e VZ/L2 Comments 
ation 2 1 Fld. Lth.iPos. Ad'. I Indicat. !Instruct.IE tes Instruct. B tes Instruct. B tes 

I 

I 
! 
I 
; 

G 

G 

I 
I 

Comi:I 

I 
I 
I 
i 
I 

H 

oz 03 

I 

I 
i 
; 
I 

05106 

BAS 
CLC 
BCR 
MVI 
BC 
MVI 
MVI 
BC 
MVI 

BAS 
CLC 
BCR 

4 
6 
2 
4 
4 
4 
4 
4 
4 

36'" 

4 
6 
2 
4 

CLC 
MVI 
BC 
MVI 
MVI 
BC 
MVI 

CLC 
MVI 
BC 
MVI MVI 

BC 4 MVI 
MVI 4 BC 
MVI 4 I MVI 
BC 4 1 MVI 

~~: : I ~~] 
MVI ~· 

l I 
I I 

6 
4 
4 
4 
4 
4 
4 

30 

6 
4 
4 
4 
4 
4 
4 

I ! : 
! 4 ;. 

~i 
! 1 

i 
I 
! 

Samet As 
Tap 

I 

I 
I 

I 
s~':'1 
. Tap! 

I 
i 
I 
I 

! 

I I i I i i i ! ; 
~ . 1· I ! l ; : i i I! : : ' . I . I ' I . ' l I 

Each Resulting Indicator 
takes 12 b.ytes. 

I ' I I : I i I I : ' I i ! ' ,. 

L' i I ! : : l I ! . : I : i . 
----- --~·--'---·-~ ~ .. '. ___ _....J_ ___ _;_ ____ 1...,. .. __ J __ .., __ _! _______ ~L..-L _______ ; __ ·--..-·--'--~-- ........ _J ___ --·-----L~~-- _J_~ -~---·-! ___ l ___ -- -~ -~---· ----
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JGenerated Instructions _2.er 0_2.er. S_y_stem Pasi;e - 15 

Condition. Fact. Oper-TFact. Res. Fld.JDec. Halfj Result. Card VZ/L4 Tape VZ/LZ Disk V2/LO Comments 
Indicators 1 ation I Z Fld. Lth.!Pos. Adl I Indicat. !Instruct.IBytes Instruct. B_y_tes Instruct. Bytes 

(. A Com~I C 
1 

= # 01 BMAVSC 4
6 

1

1

1 SaAms .e BMAVSO 4
6 

Notice increase in core 
when decimal positions 

I I ~~~ i Card ~;~ i m unequal. 

-· ! . I NI 4 BCR 2 

I I I i ~}~ ~ ~i'.1.fl 
; _L I I MVI +, ~ ~_J . 
j , . A Com~ J J ~ = !O BAS 4 Same -;;:p 6 I No increase in core for 
l ! I MVC 6 As CP 6 # Field Lenghts with 1 

, ' 1 • 1 ZAP 6 Card MV 4 I Card or Tape.. Takes 6 

I I ! i ! i~: ~ I i ~~! 
2

: I byteo extra on Diok. 

! 11 I I ' : : I i. ~~] : I .1 i 
\ l 1 I : ! : I ,iii MVI 4~ i l i~1 
I I II ' I f I i -+-I - I 

j I G Com H = iAlph~ I j !01 BAS 4 I CLC ! 6 Same! Alpha COMP-18 bytes les 
I I . \ ' ! l j CLC 6 \ MVI J 4 ! As i i than Numeric COMP on 
I ! I 

1 
I BCR 2 ! BMCVI 1 4 i Tap~ I Card. 24 less for Tape 

1 
1 I , , ! · j _ MVI 4 1 , _4_ · 1 

1 and none for Disk. Alpha 
I ' I I I ' I I • I ' i : ! 1 j : l I i BC , := I i 18 

1 
! I COMP will execute faster 

1 t I , i ! I i I ! I MVI i --::4--1 j I i ! than Numeric COMP. 
I I I I i ; i I i I : 24 I ! I l I 

_____ L__} ___ . ·--··-- -~-------j_ ______ L ___ _L ___ J ____ l_ ___ L_.l .. ___ ' ____ ····--: ~-· _ __] _________ J __ ____ l_ ___ -··-· i ____ 1 _________ - --~- _____ _ 



01 

01 

01 

01 02 

01 03 

I Goto Nex 

r:· Tag 

Add B B 

j .. 
I 
I 

! 

A Add. B B 

A Add B B 

A Add B B 

I 

RPG CALCULATION INSTRUCTIONS 
CORE REQUIREMENTS 

I 
1BAS 

'- --I 
jcLI(Ol) 
1BC 
jAP 

l
!CLI(Ol) 
BC 

/AP 

iAP 
I 
I 
1CLI(Ol) 
jBC 

i~~I(02) 
I 

•AP 

4· 

4 
4 
6 

4 
4 
6 

6 

4 
4 
4 
4 
6 

iBAS 

!---
IS•me ~4 
i 

j 

!AP 6 

r 
I 

IAP 6 

I 
CLI(02). 4 
BC : 4 

jAP ·
1 

6 

I 
A Add i.'· B B CLI(O 1) 4 CLI(03) j 4 

JBC 4 BC ·!4 
I CLI(03) 4 AP ~ 6 

I !BC 4 i. 

01 i 03 A Add I B B ,:: : IAP 
I I ! 

:6 

01 ! A Add i· B B (CLI(Ol): 4 :cLI(04) 4 

BC 4 

Same 14 

AP 6 

AP i 6 
I 

CLI(Ol,I) 4 
BC 4 
CLI(O~) 4 
BC , 4 
AP I 6 

! 
Same / 14 

! 
I 

i 
! 

AP 6 

Same 14 

Pa e - 18 

Disk uaes '.'BC". Tape 
and Card use "BAS' 

ITest generated code 
lfor conditioning indicators. 

I 

I 
I 
I 
I 

I
' 1' ) BC 1 4 i BC : 4 

'CLI(04)! 4 !AP !6 

____ LJ_ ________ ...l _____ l__l_L __ L ____ J _____ .L_ .. _:_ ___ :_!~ ___ LLJ __ .. _______ l _____ L _______ j_ ··--·--·------~---------------
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Pa e - 17 
Condition. Fact.Oper- Fact.,Res. Fld-iDec. Half1 Result. :Card V2/L4 Ta e V2/L2 Comments 
~In:..:..d;;..i;;..:c..:.;a..;;,.to.:...r_s:....__1--+a~tion I 2 Fld. Lth.iPos. Ad'. i Indicat. :Instruct.!B tes!Instruct.'B tes'Instruct. B tes 

G Comp I i f. !Alptja I 01·
1

' BAS 4 i MVI BAS 4 
i I I : I MVI 4 ! MVC MVC 6 

I 

01 I A Add B 

I 

01 I . A Add B 
I I 

01 joz I 

I t 

A Add B 

i i 
I ' 

01 i02 A Add B 
I 

I I , I 
I I . 

I
I i ' I MVC 6 : MVC I' MVC 6 

I !
' ! i MV C 6 ! C LC C LC 6 

I i CLC 6 i MVI 4 BCR 2 
'1 ! I . BCR 2 I BC 4 : MVI 4 

! I i ~~I : i MVI ~ ~~I 4 

I MVI I i I i I+ 
I 

i 
Bi 

i 

Bl 

B 
,! 

I 

i 
I 
I 

Bi 
I 
! 
j 

! ! 4~ I : ! -I 

CLI(O 1 )I 4 I; Same j Same J 

BC . 4 i 
AP 6 

; AP 6 I Same 

i 
Same 

4 l CLI(02)' 4 • CLI(Ol 
! 

Same i 
BC 

. CLI(02)i 
! BC 

1
. 

!AP 
I 

!AP 

4 IBC 
4 !AP 
4 
6 i 

; 

6 I Same 
48i 

I 

4 
6 

As J 

Tape! 

i 

I 
. ! 

. i Same i ___J_ 
i 40 ,. (40 
! ' 
' I i l 

' j ! 

Unequal Alpha field length. 
adds 16 bytes on Card 
and Tape. Adds 18 on 
Disk. 

Test coding for. Condition
ing Indicators. 

I I ! I i _LJ _______ i -_ _L __ J__J _______ . ______ _ 
! i I i I : : : I -i 

i ; II ; ,. ! i : ; ' I 
I ' I I I ! I __ LJ __________ _L __ J_ __ _l ___ L,_J ___ J _____ L_l ___ : ____ _ 



Condition. •i' Fact)Oper- !Fact. Re$. 
lndicators. 1 lation · ! 2 Fld. 

'. l i f 

M~THfD f i 
G Com~' 0000 1 

i i ! 
I 

G Corn.~ 1 0000;1 1 
G Comp'OOOO~' 
G Comp 10000'3 1 

G Comp'00004 1 

G Com~'00005 1 

G Comi=i'00006 1 

G Comp'0000;-7 1 

METHOD C 
aetof 

setof: 

RPG CALCULATION E'1'STRUCTIONS 
CORE REQUIREMENTS 

/Generated Instructions per Oper. System 
Fld. Dec. 1Halfi R~sult. !Card V2/L4 ! Ta e V2/L2 I Disk V2/LO 
Lth. Pas.I Adi· i lndicat. :Instruct.! Bytes 1Instruct.)Byte s ( Instruc\ Bytes 

I i I ' ! i ' i ' 
I ! I I i 

Alp~a . j '99: BAS 4 i GLC 
l CLC 6 i MVI 

BCR 2 BC 
MVI 4 MVI 
BC 4 
MVI 4 

01 24 
: 02' 24 
03 24 
04' 24 
05. 24 
06 24 i 

6 
4 
4 
4 

18 
18 
18 
18 
18 

i 18 

Same J 18 
As ! 
Tapej 

18 
18 

'18 
18 
18 
18 

Page - 20 
Comrnents 

Alpha COMP-save 18-24 
bytes per compare on 
Card and Tape. These 
instructions will accom.piah' 

. the same as above. Define. 
: the field on input as 

Numeric (A) and Alpha(G). 

07' ~ 
l92 

18 

ffi: ~ l~-1 

:0304' 05 BAS 
MVI 
MVI 
MVI 
BCR 

06. 07, BAS 
MVI 
MVI 
BCR 

4 
4 
4 
4 
2 
4 

' 4 
4 
2 

MVI 
MVI 
MVI 

MVI 
MVI 

RPG CALCULATIO:\J' INSTRlJCTIONS 
CORE REQUIREMENTS 

4 
4 
4 

4 
4 

Same· 12 These SETOF and COMP 
instructions will accanpish 

; the same results as the 
Numeric compares on the 

; previous page. Thia way 
: will execute fa'ster and 

Same 8 i takes 28-40 bytes less 
: on Car.d or Tape. Takes 
: MORE on Disk. 

~~~~~~~~~~~~~~~~~~~~~~·~~-+;G~cne~ated Instructions per Oper. System I 

Condition. ! Fact.!Oper- !Fact. i Res.! Fld. Dec. Half: Result. lc2.rd VZ/ L4 ; Tape V2/ L2 i Disk V2/ LO ;corr.ments 
Page - 19 

Indicators i 1 iation ; 2 'Fld. ! Lth. Pos. Adj. i Indicat. Instruct <Bytes :rnstruct.'Bytes: Instruct.! Bytes i 
04 [01 A Add B B i I ! . CLI(04} 4 AP I 6 AP ' 6 ! 

BC . 4 
CLI(od 4 
BC : 4 
AP ; -.-Li 

: 128 80 88 

'METHODS OF COMPARING 
METHOD :fl; 

A Comp 0 99 BAS 4 Same CP 6 Numeric COMP 
MVC 6 As MVI 4 
ZAP 6 Card BC 4 
ZAP 6 MVI 4 
SP 6 
BCR 2 
MVI 4 
BC 4 
MVI 4 

A Comp 01 42 42 18 
A Comp 2 02 42 42 18 

03 42 
04 42 

A Comp 3 
A ComP, 4 

A2 18 
!42 18 

A Comµ, 5 '05; 42 42 18 
A Comp 6 06 42 42 ' 18 

07 ---1L..: 
' 336 ' 

A Comp 7 42 _1_8_. 
~ 144 




