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DPS Assembler Language Program
The purpose of this sample program is to

give a short demonstration of the applica-
tion of the Assembler language.

Description of the Program

The program reads data cards from the 2501
Card Reader. Only the first 13 columns of
each card are read. Input-card format is
as follows:

- ittt 1
| Column|Contents i
 — T o
| 1 |2,B or C (card-type indication) |
i e i
T T

| 2 - 4 |a 3-digit, positive decimal |
| |number (Fieldl) |
e T I L 1
| 5~ 7 |a 3-digit, positive decimal ]
i |number (Field2) |
O 1
| 8 - 10ta 3-digit, positive decimal |
{ {number (Field3) |
e T L 1
|11 - 13|a 3-digit, positive decimal |
| |number (Fieldl) |
I e e 1

The program first checks the input cards
for correct format. If any one of the
columns does not contain a decimal digit,
the program halts and displays the number
and digit in error by executing an HPR
instruction. (Refer to the halt routines
in part 11 of Figure 19). Then the next
card is read in.

If the data is correct, the desired cal-
culations are carried out. The calcula-
tions vary depending on the type of card as
designated in column 1:

{Type[ Arith;;tic Operation- —_}
P | Fielal « Fielaz - Fieldd + Fielad |
[ 5| Ficlal - rielas + Fields s Fielas |
{"E"JII’EE;E&I'?EZAI&E'Z'EZ;ES’I'EE;IQE" i

As each calculation is performed, a line
of output is printed. The format of the
printed line is:

Appendix M. Sample Programs

prmmmmmmm e oo Fmmmmm oo i
| 11 - 19 | CARD TYPE |
| 21 |Type (A,B or 2) |
| 26 - 45 |Arithmetic Operation |
| 49 |Equal Sign |
| 52 - 60 |Result |
L Lo _ _——- ——1

Program Organization

The program consists of two separate con-
trol sections, PART1 and PART2. The first
section, PART1l (see parts 2 and 3 of Figuare
19), contains all the inputs/output (IOCS)
routines. These routines consist of the
instructions required to read the data
cards (READ) and to print the results
(PRINT). The IOCS routiness will not be
discussed in detail here. For further
information, refer to the SRL publication
IBM System/360 Model 20, Disk Programmning
System, Input/Output Control System, Form
GC24-9007.

The second section, PART2 (see part 6 of
Figure 19), contains a numnber of small rou-
tines that test the contents of the cards
and perform the desired calculations.

These routines, which make up the main pro-
gram, are quite similar to each other.
Compare, for example, the routines begin-
ning with the names TSTRICOL, ISTMICOL,
TSTLECOL and TRICOL, TMICOL, TLECOL (parts
7 and 8 of Figure 19). Although the source
code is different for each of these rou-
tines, the Assembler produces the same
object code. This is Jdemonstrated even
more clearly by the statements 0202, 0234
and 0264, which read as follows:

0202: OI 59(PRINTRG),X'FO'
0234: OI DPRINTAR+59,B'11110000'
0264: OI RESZ-L'RESZ-1,C'0'

Here, both operands are expressed 3dif-
ferently in each of the three source
instructions. However, their object code
is exactly ths same.

Linking PART1 and PART2

The two sections of the progran, PART1 and
PART2, are assembled separately. They are
brought together to form a single program
by means of the Linkage Editor Program.
Hence, the symbols which are common to both
sections must be defined by ENTRY instruc-
tions in the section in which they appear
as a name, and by EXTRN instructions in the
section in which they are referred to.
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If we take the name OPENF as an example,
we find that it is defined in the first
Assembly as

ENTRY OPENF

The address, as shown in the External
Symbol Dictionary, is hexadecimal 017C. 1In
the second Assembly, this name is defined
as

EXTRN OPENF

In this assembly, the Assembler uses the
value of hexadecimal 0000 for OPENF. The
Linkage Editor then inserts the actual
value. This is the address from the ESD of
the first assembly, plus the relocation
factor, which can be found in the Linkage
Editor listing output in column REL-FR
(part 17 of Figure 19). Thus, the actual
address inserted by the Linkage Editor is

X'017Cc* ESD
X'ODBE' relocation factor (REL-FR)
OPENF - X'OF3A'

In addition to the ENTRY and EXTRN
instructions, the Link register (LINKRG),
which is used for branching between the
main program (PART2) and the IOCS routines
(PART1), must be defined in both sections.
The same register must be specified in each
section (in our case, register 13).

Control Statements

The Job Control cards needed for the Lin-
kage Editor run are produced before PART1
of the program. This is done by means of
REPRO statements at assembly time. These
cards also include the PHASE card. The
letter S following the phase name causes
the program to be loaded immediately behind
the Monitor at the time of program execu-
tion. (Refer to the publication IBM
System/360 Model 20, Disk Programming Sys-
tem; Control and Service Programs, Form
GC24-9006.

Since the four cards that are produced
by the Assembler come before the STARI card
in the source deck, they are also in front
of the ESD (External Symbol Dictionary)
cards in the object deck produced by the
Assembler.

Addressing_in_the Main Program

In the main program (PART2) two base regis-
ters are used - BASERG1l and BASERG2 - in
order to show you the use of the USING and
DROP instructions.

From BEGIN (statement 0052) to TYPEA
(statement 0090) the Assembler uses regis-
ter 10 (BASERG1l) as a base register and
assumes the base address BASEAll. In the
routine TYPEA, register 10 is still used as

162

the base register, but its contents are
changed to thes base address BASEAl2.

For routins TYPEB, the Assembler has
both base registers at its disoosal, but
uses only one of them, BASERG2, because
this provides the smaller displacement.

[
o

Routine CEXPRA uses BASERGl again
because BASERG2 has been mnade unavailable
by means of a DROP instruction.

ng the DROP instruc

care that the register to be dropped is no
longer needed in that routine. Otherwise,

an addressability error will occur. If the
register that has been dropped is rejuired

again at a later point in the program, the

Assembler must be informed of this by means
of a further USING instruction.

tion, take

In routine CEXPRB exactly this has been
done; BASERG2 has been mnade available
again. Since this base register provides a
smaller displacement, it is used by the
Assembler until the end of the orogran,
with the exception of the instructions for
branching tack to the GETCARD routine
{(statements 308 - 310).

GETCARD was defined before the base
addresses BASEA12 and BASEA21. Therefore
its address is lower than that contained in
the two base registers at this point.
Hence, BASERG1 must be loaded with the
original base address BASEAll before a
branch to GETCARD takes place.

Loading and re-loading of the base
registers takes place when the program is
executed. Both base registers are 1oaded
initially in the routine headed LOAD BASE
REGISTERS with the addresses BASEAll and
BASEA21, respectively. The contents of
BASERG2 are not changed during the whole of
the program. On the other hand, BASERG1 is
loaded with the address BASEAL12 in the
TYPEA routine and re-loaded with its
original valus, BASEAll, in the BGETZARD
routine.

Addressing the Input_and Jutput Areas

To address the card and print areas, the
registers CARDRG and PRINTRG (general
registers 12 and 15), respectively, are
used.

The two areas can be utilized either by
displacement), as in the routine CZEXPRA, or
by implicit addressing, as in the routines
CEXPRB and CEXPRC. 1In the latter case the
areas are defined in a Dummy Control Sec-
tion. The Assembler is informed via a
USING instruction that register CARDRS is
used to address the first Dummy Control
Section (DCS1) and that register PRINTRS i$
nsed to address the second Dummy Control



Section (DCS2). This is done at the begin-
ning of the main program (statements 0056
and 0057). Of course, CARDRG and PRINTRG
must be loaded when the program is
executed.

Formatting the Instruction Listing

To make the program listings more readable,
related instructions have been grouped into
routines and subroutines and spaced out
accordingly by using SPACE, EJECT, and
TITLE cards. Compare the listing of the
source deck (Figure 20) with the assembly
listing (Figure 19) to see the effect of
the respective source statement.

For example, statements SP1 058 and SP2
087 in Figure 20 are not listed in Figure
19 but the appropriate spacing was per-
formed by the Assembler during execution.
Likewise, the TITLE statement of source
statement SP2 O45 in Figure 20 is not
listed in the assembly listing but the
effect of the execution of this formatting
statement is obvious.

Look at Figure 19 part 5; the last sta-
tement listed is SP2 O#44. The first state-
ment listed in Figure 19 part 6 is SP2 Oué.
The TITLE statement caused a skip to the
next page with the new heading printed on
top of that page. An EJECT statement
causes a skip to the next page without
changing the heading. Compare statements
SP2 075 - SP2 077 in Figure 20 with the
same statements in Figure 19.

Cross Reference List

The Cross Reference List contains useful
information such as: the lengths of
storage areas; the address of a particular
symbol; the numbers of those statements
which refer to the symbol in question. The
information contained in the table is
listed under headings as follows:

SYMBOL: Under this heading, the
Assembler lists, in alpha-
betical order, all symbols in
the program. '

LEN: In this column you can find the
appropriate length attribute of
the symbol.

VALUE: This column contains the hexa-
decimal value of each symbol.
DEF: This column shows the number of
the statement that defines the
particular symbol. You can
find this number under the
heading STMT of the instruction
listing

CROSS

REFERENCE: Under this heading, the

Assembler gives a list of the
statenent numbers, in which the
symbol in guestion is referred
to. You can find these numbers
under the heading STMT of the
instruction listing.

Below are three examples to explain the
use of the Cross Reference List.

Example 1. Let us assume you wish to find
out from which points in the progran a
branch is made to the entry point BGETCARD
(statement 0308). To find this symbol,
look down the column SYMBOL in the Cross
Reference List until you £ind BGETCARD.
The column DEF confirms that the symbol was
defined in statement 0308. Now look unier
CROSS REFERENCE. There you find that the
symbol was used in statements 0290 and
0295.

Column LEN in the Cross Reference List
contains the number 4 for the symbol
BGETCARD. The Assembler has assigned B3ET-
CARD a length attribute of 4 because the
machine instruction at statement 0308 takes
up four bytes of main storage.

The value X'02E6' for BGETCARD under
VALUE is the relative storage address of
the first byte of the machine instruction
at statement 0308.

Example 2. Suppose you want to know which
register is meant by BASERG2 (refer to
statement 0206) and where it is loaded.

You look for BASERG2 in the coluann
SYMBOL of the Cross Reference List and find
in the column VALUE hexadecimal 000B. This
means that the symbol BASERG2 stands for
register 11.

The symbol is Jdefined in statement 0026,
as you can find in column DEF. Under
CROSS-REFERENCE you can find that the sym-
bol is used in statements 0055, 0120, 0174
and 0206.

If you look up these statements you will
find that register 11 is loaded by the
machine instruction at statement 0055.

_____ Statement 0263 uses symbol RESZ
as its first operand and RESP as its second

operand. Both operands use an implied
length. What lengths are inserted by the
Assembler?

Now look for RESZ under SYMBOL in the
Cross Reference List. The colunn LEN gives
a length attribute of 9 since the area
defined by RESZ is nine bytes long. W#e can
check this by looking at the statement in
which RESZ is defined, i.e., statement
0375.

Similarly, we find that the symbol RESP
has a length attribute of 5.
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/7 LOG

// JOB ASSEMB

/7 DATE 70020

// ASSGN SYSIPT,X'100',RY 2501
// ASSGN SYSQOPT, X'300°,D2 1442
/7 ASSGN S5YS00G,X°803°,Dd

// VOL SYS000, WORK1

// DLAB 'SYSTEM/360 MOD 20 DPS 1202020°,pP [
0001, 67150, 67150

// XTENT 1,000,0153000.0199009."202020",8Y3000

7/ EXEC

MOD 20 DPS ASSEMBLER VERSION 03 MOD-LEVEL 02

EXTERNAL SYMBOL DICTIONARY

SYMBOL TYPE ID ADDR LENGTH LD ID

PART1 SD 01 0000 01F8

OPENF LD 01i7C 01
READ LD 0186 01
PRINT LD 018E 01
CLOSEF LD 0196 01
CARDAR LD 01AF 01
PRINTAR LD 01BC 01
EOCF ER 02

Figure 19. DPS Sample Program, Part 1 of 17
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SLE 01720770 PASE 001

LOCATN OBJECT CODE ADD1 ADD2 STMT SOURCE STATEMENT OPS ASSEMB 03702
0001 AOPTN NOSYM SP1 001
0002 * SP1 002
0003 #+# K42 XSS F RS SXERREEE AR R AR RRE SRS R R AR RERSREEAR RS SR 0SS bsb b0t b 4%% SP] 003
0004 +* PREPARE CONTROL CARDS FOR LINKAGE EDITOR RUN SP1 004
0005 #3455+ 5 e 61434 FSFEFFFEESEF LRSI FRFRRAFS IS RERKE KRR KRR RRR AR SRR Sk 44 4%% SP]1 005
0006 * SP1 006
0007 REPRO SP1 007
/7 JOB LNKEDT sP1 008
0008 REPRO SP1 009
// ASSGN SYSOPT,UA OUTPUT ONLY IN RELOCATABLE AREA SP1 010
0009 REPRO SP1 011
// EXEC SP1 012
0010 REPRO SP1 013
PHASE SAMPLE,S,0 START JUST BEHIND THE MOWJITOR SP1 014
SLE ASSEMBLER SAMPLE, PART 1, IOCS 01720770 PAGE 002
LOCATN OBJECT CODE ADD1 ADD2 STMT SOURCE STATEMENT DPS ASSEMB 03/02

0012 *#$* ¥ 24 E XXX R FXFEFRFXEERRRREBEFRXARES LR R R R XXX EERENFEREEo Rk b kb LT %2% SP]1 016

0000 0013 PART1 START 0 FIRST PART OF THE SAMPLE SP1 017
001U *addddd kst I R4S FEEREFRRFRRRERFFEFFAHRARER SRR KRR SR AR RESRRER £ 4 2%% SP] 018

0016 ** 3+ k¥ F R kXXX FERRIFFEEFXERERF SRR R EEE RS R bR b e kh kb kb ErEr KAtk kt® SP1 020

0017 * DEFINE ENTRIES AND EXTERNAL SYMBOLS SP1 021
0018 #+ 2kt kd ke k ke ke AR b hbbbb kb dbbhbbbbbbbrrbobbsdbrbtbbberbbbeberertsrtss 5Pl 022
0019 * SP1 023
017C 0020 ENTRY OPENF OPEN ROUTINE spl 024
0186 0021 ENTRY READ READ ROUTINE SP1 025
018E 0022 ENTRY PRINT PRINT ROUTINE SP1 026
0196 0023 ENTRY CLOSEF CLOSE ROUTINE SP1 027
01AF 0024 ENTRY CARDAR AREA WHERE CARD IS STORLD SP1 028
01BC 0025 ENTRY PRINTAR PRINT AREA SP1 029
0026 * sP1 030
0027 EXTRN EOCF END OF CARD FILE SP1 031

0029 $ X F 4 XXX AFXRRRREREE 2R R EXRESEFERRRE ISR RAR LR X RSk b kbbb X bk ek xc: SP] 033

0030 +* SYMBOLIC REGISTER DEFINITIONS SP1 03¢
0031 **atkddbdtdddfheedtbr bbbttt rbbhhtbstsesbtbbtarbtbbrrertebrsresbtkests SP1 035
0032 * SP1 036
000D 0033 LINKRG EQU 13 LINK~REGISTER SP1 037

0035 k% ¥ X4k F kXX REREFFFRRARE b RR SRR bhE ke s Rk rr bk s ek bk sk ek ke ss: SP]1 039

0036 * DLFINE THE FILES SP1 040
0037 *FFkkbdd kR E#FFERARRRRRRRRRRRRRRIRFRRRFEFRERRR RS RRRRRRER R e e kb ess SP] 041
0038 #* SP1 042
0039 PRINT NOGEN DON'T PRINT GENERATED STATEMENTS SP1 043
0040 * SP1 Ouy
0041 READER DTFSR TYPEFLE=INPUT,BLKSIZE=13,DEVICE=READO1, EOFADDR=EJCF, CsP1 04S
0042 IOAREA1=INAREA, OVERLAP=NO, WORKA=YES SP1 046
0092 * sP1 047
0093 PRINTER DTFSR T'YPEFLE=OUTPUT,WORKA=YES,DEVICE=PRINTER,BLKSIZE=60 SP1 048
0132 * SP1 049
0133 DTFEN SP1 050

0281 ## %2 4kd s EX X E XA ERRFRR R LR FEF RN EEREREE R TR A XSRS bR e REr ek ®® SP] 052

0282 * OPEN THE FILES SP1 053
0283 #4443tk 244t bRtk Rk RRAARk RS RERERREERRF LR bR AR R RhRR KA R kb bR R R E 24 2Ex SP] 054
0284 * SP1 055
0285 OPENF OPEN READER, PRINTER OPEN READER AND PRINTER SP1 056

0184 07FD 0291 BR LINKRS RETURN SP1 057 0u8

0293 ** ¥k xskk bk bbb bR rRbhhk bbbt b hr bbb rb bbbt bt rdsb kbbbt ki rkerastss*x Sp1 059

0294 * READ A CARD SPL 060

0295 *# %%kttt d kR b d xRk b RF KRR h AR RS R R RN AR FRRERERR XA KA RF R KRR RER SP1 061

0296 * SP1 062

0297 READ GET  READER,CARDAR READ A CARD AND MOVE IT TO CZARDAR SP1 063
018C O7FD 0302 BR LINKRG RETURN SP1 064 049

Figure 19. DPS Sample Program, Part 2 of 17
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SLE ASSEMBLER SAMPLE, PART 1, IOCS 01/20/70 PAGE 003

LOCATN OBJECT CODE ADD1 ADD2 STMT SOURCE STATEMENT DPS ASSEMB 03/02
G300 *RiesnessROnssnsss st sttt it s st tb st s ettt bsostbrnbasdentessstnsss SP1 066
0305 * PRINT A LINE SP1 067
0306 ** 2552 EEF SRR RA B RS ASREF RS SIS LSS0t ER Rttt st sbssss SPl 068
0307 » SP1 069
. 0308 PRINT PUT PRINTER, PRINTAR PRINT A LINE SP1 070
8185 O7FD 0313 BR LINKRG RETURN spi 071 050

0315 #AEFRASPEABEAEERRRRSRERRRRRRRERESRRRRRH AR SAERSRERA SRR tantnsttnss SPL 073

0316 »* CLOSE THE FILES AND GO BACK I'0 MONITOR (END QJF JOB) SP1 074
0317 #5324 0 5 FRF RN E SRR RSS2 RS bbb bbbt ddonsb bt stn bt ss i skssss SPL 075
03i8 * SP1 076
0319 CLOSEF CLOSE READER,PRINTER CLOSE READER AND PRINTER sP1 077
-0325 * sp1 078
0326 PRINT GEN PRINT GENERATED STATEMEWTS SP1 079
0327 * sp1 080
0328 EOJ ' GIVE CONTROL BACK TO MONITOR sP1 081
019E 47F0 00C2 00c2 0329+ BC 15,194(0,0) EDJ 012 053

0331 B R RFES R RS R RN AR R R RS AR R R AR R RS b bk kR kb d kA sk e AR e R o R Nk b kkk SP] (083

0332 * AREAS SP1 084
0333 #5555k s s b e dis A RAEERRRREFANERREEANRNKR SR b dd bbb ds b b s sss e sose s SP1 085
0334 * 3P1 086
01A2 0335 INAREA Ds- 13c INPUT AREA FOR IOCS SP1 087
01AF 0336 CARDAR DS  CL13 CARD IS. STORED HERE AFTER GuT SP1 088
01BC 0337 PRINTAR DS  CL60 PRINT AREA SP1 089
0339 END SP1 091 .055
"NO STATEMENT FLAGGED
Figure 19. DPS Sample Program, Part 3 of 17
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RELOCATION DICTIONARY

POS.ID REL.ID FLGS ADDR

01 01 04 0000
01 01 04 0002
01 02 04 0004
01 01 04 0008
01 01 o4 0010
01 01 04 0034
01 01 04 0046
01 01 04 0068
01 01 04 00aC
01 01 04 o0oca
01 01 04 0O0CE
01 01 04 00D2
01 01 04 00D6
01 01 04 O00E2
01 01 04 0136
01 01 04 015A
01 01 04 o016C
01 01 04 0170
01 01 04 O017E
01 01 04 01B2
01 01 04 O17E
01 01 04 0182
01 01 04 0188
01 01 04 018A
01 01 04 0190
01 01 04 0192
01 01 04 0198
01 01 04 019c
END OF JOB

// JOB ASSEMB

// EXEC

SECOND ASSEMBLY

MOD 20 DPS ASSEMBLER VERSION 03 MOD-LEVEL 02

EXTERNAL SYMBOL DICTIONARY

SYMBOL TYPE ID ADDR LENGTH LD ID

PART2
OPENF
READ
PRINT
CLOSEF
CARDAR
PRINTAR
EOCF

Figure

SD
ER
ER
ER
ER
ER
ER
LD

19.

01
02
03
04
05
06
07

0000 0318

02EE 01

DPS Sample Projram, Part 4 of 17
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SLE 01720770 PASE 001

LOCATN OBJECT CODE ADDl ADD2 STMT SOURCE STATEMENT OP5 ASSEWMB 03702
0001 AOPTN CROSSREF,ENTRY sp2 001
SLE ASSEMBLER SAMPLE, PART 2, DEFINITIONS 01/20/70 PAGE 002
LOCATN OBJECT CODE ADD1 ADD2 STMT SOURCE STATEMENT DPS ASSEMB 03/02

0003 #+dkhrsrthsbbbrhsbhbhbbrbebbibtbsbradhtsbbbhbirbhraierbetiesnrsbrtsssss SP2 003

0000 0004 PART2 START 0 SECOND PART JOF SAMPLE SP2 004
0005 *e skt rbhhbbhhdhh b RreR AR e hRARRRbbrberhhhbdsbr ke bbb brbekrsbssssdesr SP2 005

0007 *kkrxdkrrddr bk kb x bR kbR e bk b bR kb x X R bbb bk E e b bk br bt et b rtr ki ks drssx SP2 007

0008 * DEFINE ENTRIES AND EXTERNAL SYMBOLS sp2 008
0009 **xdatkrkrhrkbbbhbsbbhbbdhhb kbbb rhs kbbb bbb bbbt abhd bbb sk ssrss SpP2 009
0010 = se2 010
0011 EXTRN OPENF OPEN ROUTINE sp2 011
0012 EXTRN READ READ ROUTINE SP2 012
0013 EXTRN PRINT PRINT ROUTINE SP2 013
0014 EXTRN CLOSEF CLOSE ROUTINE SP2 014
0015 EXTRN CARDAR AREA AHERE CARD IS STORED sP2 015
0016 EXTRN PRINTAR PRINT AREA SP2 016
0017 * sP2 017
02EE 0018 ENTRY EOCF END OF CARD FILE sP2 018

0020 **dksdhhrrbrbbhbkbkdehihbbbhbberbbxa b brhbrrkbrbbbrb bbbk e st stk kssx 5P2 020

0021 * SYMBOLIC REGISTER DEFINITIONS SP2 021

0022 ** 4k A dR Rtk o R AR PR AR AR RFERERFRFEERF PR EEREEREHRE SRR S0 R G S0 L2044 SP2 022

0023 * spP2 023
0008 0024 REGS EQU 8 REG. 8 SP2 024
000A 0025 BASERG1 EQU 10 BASE-REGISTER 1 SP2 025
000B 0026 BASERG2 EQU 11 BASE-REGISTER 2 SP2 026
000D 0027 LINKRG EQU 13 LINK-REGISTER SP2 027
000E 0028 BRANCHRG EQU 14 BRANCH~REGISTER sp2 028
000C 0029 CARDRG EQU 12 REGISTER FOR CARD AREA SP2 029
000F 0030 PRINTRG EQU 15 REGISTER FCR PRINT AREA sP2 030

0032 *AEt R e kR R b bt SRR F S Sk RN SRR RS E R RS SRR TNt AR b RRRRbR T ik kst kb ness SP2 032

0033 » EQUATE SYMBOLS SP2 033
O034 24503230 FIFRALFHIIFHFFFIITIRARRORIRPR AR EF e RBGb bbbk kkkk® P2 O30
0035 ¢ Sp2 035
0008 0036 EQUAL EQU 8 CONDITION EDUAL SP2 036
000B 0037 NOTLOW EQU i1 CONDITION EQUAL AND HIGH SP2 037
0038 * SP2 038
ooci 0039 TA EQU C*'aA* TYPE A sP2 039
00c2 0040 TB EQU c's* TYPE B SP2 040
0o0c3 ooul TC EQU cr'e’ TYPE C SP2 041
00F0 0042 CHARO EQU ce'o* CHARACTER 0 SP2 042
00F9 0043 CHAR? EQU cree CHARACTER S P2 043
0040 0044 BLANK EQU c* CHARACTER 'BLANK' SP2 Quy

Figure 19. DPS Sample Program, Part 5 of 17
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SLE ASSEMBLER SAMPLE, PART 2, MAIN PROGRAM 01/20/70
LOCATN OBJECT CODE ADD1 ADD2 STMT SOURCE STATEMENT DPS ASSEMB
Q0LE FEEFX XL FRXXEEXSEXEFRERELELERRRLESLERRRER SRS LSRR NSRS 0SS SES0 R REE SP2
0047 * MAIN PROGRAM sp2
Q0US *+* 222224 X B XA R X ERREER RS R R R R SRR R E S SR E S LA REIE SRR 2RSSR e S SP2
0089 * sp2
0050 * LOAD BASE REGISTER SP2
0051 * sp2
0000 ODAO 0052 BEGIN  'BASR BASERS1,0 LOAD BASE-REGISTER 1 AND sP2
0002 0053 USING *,BASERGL INFORM ASSEMBLER sp2
0002 0054 BASEA1l EQU ¢ BASE-ADDRESS 1,1 sp2
0002 48BO A108 010a 0055 LH BASERG2,=Y(BASEA21) LOAD BASE-REGISTER 2 sp2
0000 0056 USING DCARDAR, CARDRG FOR IMPLICIT ADDRESSING sp2
0000 0057 USING DPRINTAR,PRINTRG FOR IMPLICIT ADDRESSING sP2
0059 * OPEN CARD AND PRINTER FILE SP2
0060 * SP2
0006 G48EO A10A 010c 0061 LH BRANCHRG, =Y (OPENF) LOAD REG. WITH BRANCH ADDRESS sp2
000A ODDE 0062 BASR LINKRG, BRANCHRG OPEN READER AND PRINTER AND RETURN  SP2
000C 47F0 A2AE 0280 0063 B PRNTLINE PRINT A BLANK LINE sp2
0065 * READ A CARD SP2
0066 * SP2
0010 48EO A10C 010E 0067 GETCARD LH BRANCHRG,=Y(READ)  LOAD REG. WITH BRANCH ADDRESS sP2
0014 ODDE 0068 BASR LINKRG, BRANCHRG BRANCH TO READ ROUTINE AND RETURN sp2
0070 * BLANK PRINTAREA AND RESET PACKED RESULT FIELD sp2
0071 * sp2
0016 48F0 A10E 0110 0072 Ld PRINTRG,=Y (PRINTAR) LOAD ADDRESS OF PRINT AREA sP2
001A 9240 F000 0000 0073 MVI  O(PRINTRG),C' ° BLANK IN FIRST BYTE OF PRINT AREA sp2
001E D23a FO01 F0O0 0001 0000 0074 MVC 1 (L'DPRINTAR-1,PRINTRG),0(PRINTRG) BLANK THE REST SP2
0024 F840 A306 A118 0308 011A 0075 ZAP  RESP,=P'0' INITIALIZE RESULT FIELD SP2

Figure 19. DPS Sample Program, Part 6 of 17

PAGE 003

03702

ous
047
ous
049
050
051
052
053
054
055
056
057

059
060
061
062
063

065
066
067
068

070
071
072
073
074
075

Appendix M. Samnple Programs

009

009

009
009
009

009
009

009
009
009
009

169



SLE

ASSEMBLER SAMPLE,

PART 2, MAIN PROGRAM

LOCATN OBJECT CODE ADD1 ADD2 STMT

002
002E
0032
0038
003A
CO3E
0042
o0ué

00uA
0ou4c
oouc

oouc
0050
0054
0058
005¢C

0060
0064
0068
006C
0070
0074

0078
007C
0080
0084
0088
008C

0090
0094
0098
009C
0oa0

48C0
95C1
4780
95Cc2
4780
95C3
4780
47F0

ODAO

4880
95F9
4720
95F0
4740

95F9
4720
95F0
47B0
9540
4770

95F9
4720
95F0
47B0
9540
4770

4980
4780
4AB0
4AC0o
47F0

Al110
€000
AQu8
CcO00
AOA2Z
Cc000
AOAA
A2BS8

AOCS8
Cc003
A28E
Cc003
AZBE

c002
A282
c002
AQ2C
€002
2282

coo1
A276
C001
AOLY
c001
A276

AOCA
AODO
AOCB
AQCC
AQOL

Figure 19.

170

0112
0000
00uA
0060
00AL
0000
00AC
02Ba

0114
0003
02DA
0003
02Da

0002
02CE
0002
0078
0002
02CE

0001
02c2
0001
0090
0001
02Cc2

0116
011cC
0114
0118
0050

0077
0078
0079
0080
0081
GoB2
0083
0084
0085
0086

0088
0089
0090
0091
0092
0093
0094
0095
0096
0097
0098
aoao

0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0110
0111
0112
0113
0114
0115
0116
0117
0118

SOURCE STATEMENT

* TEST TYPE OF CARD

*
LA CARDRG, =Y (CARDAR)
CLI 0 (CARDRS) ,TA
BC 8,TYPEA
CLi U{CARDRS) , I'B
BC EQUAL, TYPEB
CLI O {CARDRG), TC
BE TYPEC
BC 15, HALT0001
# TEST FOR DEC. NUMBERS IN THE
*
TYPEA BASR BASERG1,0
USING *,BASERG1
BASEAl2 EQU  *
*
LH 8,=H"'1"*
TSTRICOL CLI 3 (CARDRG) , 249
BH HALTO0O03N
CLI 3 (CARDRG) , 240
BL HALTOO3N
*
TSTMICOL CLI 2(CARDRG),C'9"
BH HALTOO2N
CLI 2(CARDRG) ,C*0"*
BNL  TSTLECOL
CLI 2 (CARDRG) .C* *
BNE HALTOO2N
*
TSTLECOL CLI 1 (CARDRG) ,X*F9*
BH HALTOOLN
CLI 1(CARDRG) ,X*F0*
BNL TSTIFIN
CLI 1(CARDRG),X"40"
BNE HALTOO1N
*
TSTIFIN CH 8,=H"4"
BNL  CEXPRA
AH 8,=H"'1"
AH CARDRG,=H"3"'
B TSTRICOL

DPS Sample Program, Part 7 of 17

01/20/70

DP3 ASSEMB

INITIALIZE REGISTER
TEST IF TYPE A

YES

iF IYPE B

YES

IF TYPE C

YES
GO TO HALT ROUTINES

CARD ENTRIES

CHANGE CONTENIS OF BASE-REGISTER 1
AND INFORM THE ASSEMBLER
BASE-ADDRESS 1,2

INITIALIZE COUNTER
COMPARE RIGHT COL WITH 9
INVALID IF HIGH

COMPARE WITH O

INVALID IF LOW

COMPARE MIDDLE COL WITH 9
INVALID IF HIGH

COMPARE WITH O

O. K. IF NOT LOW

IF BLANK

NO, INVALID

COMPARE LEFT COL. WITH 9
INVALID IF HIGH

COMPARE WITH 0

O. K. IF NOT LOW

IF BLANK

NO, INVALID

ALL ENTRIES CHECKED

YES, COMPUTE EXPRESSION TYPE A
INCREMENT COUNTER BY 1

NEXT ENTRY

Loop

SP2
sp2
SP2
SP2
sp2
5Pz
sp2
sp2
sp2
sP2

sp2
sp2
sp2
sp2
sp2
sp2
spP2
sp2
sp2
SP2
Sp2

a2
SPe

SP2
sP2
SP2
SP2
SP2
SP2
SP2
SP2
sp2
SP2
SP2
spP2
SP2
SP2
SpP2
sp2
Sp2
sp2
SP2

PAGE 004
03702

077

078

079 009
080 009
081 009
082 010
083 010
084 010
085 010
086 010

088
089
090 010
091
092
093
094 010
095 030
096 010
097 010
098 010

noa
vcz

100 010
101 010
102 010
103 010
104 011
105 011
106

107 o011
108 11
109 0ii
110 o011
111 011
112 011
113

114 011
115 011
116 011
117 011
118 011



SLE

ASSEMBLER SAMPLE,

PART 2, MAIN PROGRAM

LOCATN OBJECT CODE ADD1 ADD2 STMT

00BU
00AY
00A8

00AC
00BO

00B4

00BY
00B8
00BC
00co
0ocs

00cs
00ccC
00D0
00D4
00D8
00DC

00EO
00E4
O00E8
00EC
00F0
00Fu

00F8
00FC
00FE
0102
0106

010A
010A
010C
010E
0110
0112
0114
0116
0118
011a

4DDO
47F0

4DDO
47F0

4880
95F9
4720
95F0
4740

95F9
4720
95F0
47B0
9540
4770

95F9
4720
95F0
47B0
9540
4770

49380
07BD
4A80
4aCo
47F0

00B4
0000
0000
0000
0000
0001
0004
0003
oc

B0O0O
BODA

B0OOO
B14C

B240
c003
B226
c003
B226

c002
B21A
Cc002
BO2C
c002
B21A

c001
B20E
c001
BO4Y
€001
B20E

B244y
B240

B242
BOO4

Figure 19.

00B4
018E

00BY4
0200

02F4
0003
02DA
0003
02DA

0002
02CE
0002
00EOQ
0002
02CE

0001
02c2
0001
00F8
0001
02C2

02F8
02F4

02F6
00B8

0120
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
0152
0153
0154
0155

0157
0158
0159
0160
0161
0162
0163
0164
0165
0166
0167
0168

SOURCE STATEMENT

USING BASEA21,BASERG2
TYPEE  BAS  LINKRRG,TESTENTR
B CEXPRB
*
*
TYPEC  BAS  LINKRRG, TESTENIR
B CEXPRC
*
*
BASEA21 EQU #
*
TESTENTR LH  REGS,H1
TRICOL CLI  ENTRY+2,CHARY
BH  HALTOO03N
CLI  ENTRY+2,CHARO
BL  HALTOO3N
*
TMICOL CLI  ENTRY+1,CHAR9
BH  HALTOO2N
CLI  ENTRY+1,CHARO
BNL  TLECOL
CLI  ENTRY+1,BLANK
BNE  HALTOO2N
*
TLECOL CLI  ENTRY,CHARY
BH  HALTOOLN
CLI  ENTRY,CHARO
BNL  TIFIN
CLI  ENTRY,BLANK
BNE  HALTOOIN
*
TIFIN CH  REGS,H4
BCR  NOTLOW, LINKRG
AH  REGS,H1
AH  CARDRG,H3
B TRICOL
. LITERAL POOL
*
LTORG
#  Y(BASEA21)
#  Y(OPENF)
#  Y(READ)
# Y(PRINTAR)
#  Y(CARDAR)
8 H'1
# H'4°
4 H'3
& pro*

DPS sample Program, Part 8 of 17

01720770 PASE 005

DPS ASSEMB

SP2
BRANCH TO SUBROUTINE AND RErJRN sp2
BRANCH TO SUBROUTINE sP2
SP2
spP2
BRANCH TO SUBROUTINE AND RETURN SP2
BRANCH TO SUBROUTINE SP2
sp2
sp2
BASE-ADDRESS 2,1 SP2
Sk2
INITIALIZE REGISTER SP2
COMPARE RIGHT COL WITH 9 SP2
HIGH sP2
WITH O SP2
LOW SP2
SP2
COMPARE MIDDLE COL WAITH 9 sp2
HIGH SP2
WITH 0 SP2
0. K. SP2
IF BLANK sp2
NO sP2
sP2
COMPARE LEFT COL WITH 9 sp2
HIGH sP2
WITH 0 sP2
0. K. sp2
IF BLANK Sp2
NO spP2
sp2
ALL ENTRIES CHECKED SP2
YES SpP2
INCREMENT COUNTER BY 1 3
NEXT ENTRY SP2
LOOP SP2
se2
SP2
sP2

Appendix M.

03702 .

120
121
122
123

124

125
126
127
128
129
130
131
132
133
134
135
136
137

138

139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155

i57
158
159

Sample Programs

011
012

012
012

012
012
012
012
012

012
012
012
012
012
012

013
013
013
013
013
013

013
013
013
013
013

013
013
“013
013
013
013
013
014
014

171



SLE

LOCATN OBJECT CODE ADD1

011cC
0120

0124
012a

012E
0134

013A
013F
0144
014n

0150
0154
015A

n1en
Ciov

0166
016A
0170
0176

017C
0180
€186
018a

00BY

018E
0192

0196
019¢C

01a0
01A6

01aC
01B0
01B6
01BC

01c2
01Cé
oicc
01D2

ASSEMBLER SAMPLE,

48C0

nonn
SSFU

D208
92C1

D202
F212

924E
D202
F212
Fa21

9260
D202
F212

©wB921
FB21

925C
D202
F212

-FCUl

927E
F384
96FC
47F0

48co
48Fo

D208
92Cc2

D202
F212

9260
D202
F212
FB11

925C
D202
F212
FC41

A2RB2
A2BY

FQOB
FO1l4

F019
A2BF

FO1D
FO1F
az2c1
A2BE

F023
F025
A2C1

-
AZBE

F029
FO02B
a2C1
A2BC

F030
F033
FO3B
A224

B24A
B24C

FQOA
FO1u

F019
B257

FOiD
FO1F
B259
B257

F023
F025
B259
B254

Figure 19.

A2C3

coo01 -
c001

coou
coou
A2C1

c007
c007

A~a
aell

cooa
cooa
A2C1

A2BC

B25B

c001
c001

cQou
coou
B259

co007
c007
B259

DPS

PART

ADD2

02FE
03060

0003
0014

039F

0019
030B

0001
0001

001D
001F
030D
030a

0004
0004
030D

0023
0025
030D

nana
viva

0007
0007

a30
030D

0029
002B
030D
0308

000A
000a
030D

0030
0033
¢03B-
0270

0308

02FE
0300

000A
0014

030F

0019
030B

0001
0001

031D
001F
030D
030B

0004
0004
030D

0023
0025
030D
0308

0007
0007
030D

Sample

2, MAIN PROGRAM

01/20/70 PAGE

STMT SOURCE STATEMENT JPS ASSEMB
0170 +* COMPUTE EXPRESSIONS, TYPE A ... ENTRY1l 4 ENTRY2 - ENTRY3 ¢ ENTRY4 SP2
0171 = TYPE B ... ENTRY1 - ENTRY2 * ENTRY3 ¢ ENIRY4 SP2
0172 * TYPE C ... ENTRY1l * ENTRY2 + ENTRY3 - ENTRYY4 SP2
0173 * SP2
0174 DROP BASERG2 SP2
0175 #* SP2
0176 CEXPRA LH CARDRG, YCARDAR INITIALIZE REGISIER sp2
0177 LH PRINTRG, YPRINTAR INITIALIZE RESISTER SP2
0178 * sp2
o179 MVC 10(9, PRINTRG) , MESS MESSAGE TO PRINT AREA sSP2
0180 MVI 20(PRINTRG) ,TA TYPE TO PRINIAREA sp2
0181 * Sp2
0182 MVC 25(3,PRINTRG) ,1 (CARDRS) NUMBER 1 T'O PRINT AREA SpP2
0183 PACK RESP+3(2),1(3,CARDRG) PACK NUMBER 1 (nN1) SP2
0184 = sp2
0185 MVI 29 (PRINTRG) ,C"'+* SIGN TO PRINT AREA SP2
0186 MVC 31(3,PRINTRG) , 4 (CARDRG) NUMBER 2 TO PRINT -AREA sp2
0187 PACK PFLD, 4(3,CARDRG) PACK NUMBER 2 (nN2) sp2
0188 AP RESP+2(3) ,PFLD N1 + N2 SP2
0189 * SP2
0190 MVI 35(PRINTRS),C'-' SIGN TO PRINI AREA SP2
0191 MvVC 37(3, PRINTRG), 7{(CARDRG) NUMBER 3 TO PRINT AREA SP2
0192 PACK PFLD,7(3,CARDRG) PACK NUMBER 3 (N3) Sp2
0153 5P RESP+2(3} ,PFLD W1 + N2 - N3 Sp2
019y * SP2
0195 MVI 41 (PRINTRG) ,C*** SIGN TD PRINT AREA sp2
0196 MvC 43(3,PRINTRG) ,10(CARDRS) NUMBER 4 TO PRINT AREA se2
0197 PACK PFLD,10(3,CARDRG) PACK NUMBER U4 (N4) sSp2
0198 MP RESP,PFLD N1 ¢+ N2 - N3 * a4 Sp2
0199 * Sp2
0200 MVI 48 (PRINTRG),C"'=" EQUAL SIGN TO PRINT AREA SP2
0201 UNPK 51(9,PRINTRG),RESP RESULT TO PRINTI AREA sp2
0202 o1 5% {PRINTRG) ,X*FO°* CHANGE SIGN IN ZONE TJO F SP2
0203 B EDIT sp2
0204 * SP2
0205 * SP2
0206 USING BASEA21,BASERG2 sP2
0207 * Sp2
0208 CEXPRB LH CARDRG, YCARDAR INITIALIZE REGISTER Sp2
0209 LH PRINTRG, YPRINTAR INITIALIZE REGISTER SpP2
0210 * SP2
0211 MVC DPRINTAR+10 (L*MESS) ,MESS MESSAGE TO PRINT AREA sp2
0212 MVI DPRINTAR+20,TB TYPE TO PRINT AREA sp2
0213 * SP2
Q214 MyYC DPRINTAR425 (L' NUMB1), NUMB1 AUMBER 1 TC PRINT AREA sp2
0215 PACK RESP+L'RESP-LNUMBP(LNUMBP) ,NUMB1 PACK NUMBER 1 (N1) sp2
0216 * sp2
0217 MVI DPRINTAR+29,.C°-° '*-' IO PRINT AREA Sp2
0218 MyVC DPRINTAR+31 (L*NUMB2),NUMB2 NUMBER 2 TO PRINI &REA s5p2
0219 PACK PFLD, NUMB2 PACK NUMBER 2 (n2) SP2
0220 Sp RESP+L'RESP-LDIF(LDIF),PFLD N1l - N2 SP2
0221 * SP2
0222 MVI DPRINTAR+35,C%¢" ‘#*' TO PRINT AREA spP2
0223 MvC DPRINTAR+37 (L° NUMB3) ,NUMB3 NUMBER 3 ID PRINT AREA spP2
0224 PACK PFLD, NUMB3 PACK NUMBER 3 (u3) SP2
0225 MP RESP, PFLD N1 - N2 # N3 SP2
Program, Part 9 of 17

006

03/02
161
162
163
164
165
166
167 014
168 01y
169
170 014
171 014
172
173 o014
174 o1
175
176 018
177 014
178 014
179 014
180
181 015
182 015
183 015
184 015
185
186 015
187 015
188 015
189 015
190
191 015
192 015
193 016
194 016
195
196
197
198
199 016
200 016
201
202 016
203 016
204
205 016
206 016
207
268 016
208 016
210 016
211 017
212
213 017
214" 017
215 017
216 017



SLE

ASSEMBLER SAMPLE,

LOCATN OBJECT CODE ADD1

01D8
01DC
01E2
01ES8

924E
D202
F212
FA4l

01EE
01F2
01F8
01FC

927E
risy
96F0
§7F0

48C0
48F0

0200
0208

0208
020E

D208
D200

0214
021a

D202
F212

0220
0224
022a
0230

925C
D202
F212
FC41

0236
0232
0240
0246

924E
D202
F212
Fau4l

o24cC
0250
0256
025¢C

9260
D202
F212
FB41

0262
0266
026C

927E
F384
36 F0

0270
0274
0278
027C
0280
0284
0288
028C
0290
0294

4880
48Fo
95F0
4770
4980
47B0
9240
4AFO
4a80
47F0

0298
029C

4BFO
9101

F029
FO2B
B259
B258

F030
F033
FO3B
B1BC

B24A
B24C

FOOA
FO14

FO019
B257

F01D
FO1F
B259
B254

F023
F025
B259
B254

F029
F02B
B259
B254

F030
F033
FO3B

B240
B24E
F000
B1EUG
B250
B1FC
F000
B240
B240
B1CH4

B240
B258

Figure 19.

cooa
cooa
B259

B254

B25B
Cc000

Cco01
Cco001

coou
coou
B259

co007
c007
B259

cooa
cooa
B259

B254

DPS Sampls Projgram, Part

0029
002B
030D
0308

0030
0033
003B
0270

02FE

.0300

000A
0014

0019
030B

001D
001F
030D
0308

0023
0025
030D
0308

0029
002B
030D
0308

0030
0033
003B

02F4
0302
0000
0298
0304
02BO
0000
02F4
O2F4
0278

02F4
030C

PART
ADD2

000A
000A
030D

0308

030F
0000

0001
0001

0004
0004
030D

0007
0007
030D

000A
000a
030D

0308

2, MAIN PROGRAM

STMT

0226
0227
0228
0229
0230
0231
0232
0233
0234
0235
0236
0237
0238
0239
0240
0281
0242
0243
0244
0245
0246
0247
02u8
0249
0250
0251
0252
0253
0254
0255
0256
0257
0258
0259
0260
0261
0262
0263
0264

0266
0267
0268
0269
0270
0271
0272
0273
0274
0275
0276
0277
0278
0279
0280

SOURCE STATEMENT

*
*

CEXPRC

*

LH
LH

MVI
MvC
PAC
AP

MVI
UNP
01
B

Mvc

MVC

MV,

MVC

PACK

I

MVC
PACK

MP

MVI
MVC
PACK

AP

MVI
MvC
PACK

SP

MVI

UN
o1

PK

DPRINTAR+41,C'+'
DPRINTAR+43 (L' NUMB4) , NUMBY

K PFLD,NUMBY
RESP,PFLD

DPRINTAR+48,C*="*
K DPRINTAR+51 (L'RESP#2-1),RESP
DPRINTAR+59,B'11110000°

EDIT

CARDRG, YCARDAR
PRINTRG, YPRINTAR

DMESS,MESS
PTYPE, TYPE

PNUMB1, NUMB1
RESPRI,NUMB1

SIGN1,C***
PNUMB2, NOMB2
PFLD, NUMB2
RESP, PFLD

SIGN2,C"+*
PNUMB3, NUMB3
PFLD, NUMB3
RESP,PFLD

SIGN3,C'-'
PNUMBY4, NUMBY4
PFLD, NUMBY
RESP, PFLD

EQSIGN,C'="*
RESZ,RESP
RESZ+L°RESZ-1,C°0°

* EDIT RESULT

*
EDIT

TSTIFO

*
TSTSIGN

LH
LH
CLI
BNE
CH
BNL
MVI
AH
AH
B

SH
™

REGS8, H1
PRINTRG, YRESZ
0(PRINTRG),C*0"
TSTSIGN

REG8, YLRESZ
PRNTLINE

0 (PRINTRG),C"®
PRINTRG,H1
REGS, H1

TSTIFO

PRINTRG,H1

RESP+L'RESP-1,B*00000001"*

10 of 17

01720770 PASE 007

DPS ASSEMB

'+' TO PRINT ARLA
NUMBER 4 TO PRINT AREA
PACK NUMBER 4 (n4)

N1 - N2 # N3 + Nt

*=' TO PRINI AREA

RESULT TO PR AREA

CHANGE SIGN IN ZONE IO F

INITIALIZE REGISTER
INITIALIZE REGISTER

MESSAGE AND
TYPE TO PRINT AREA

N1l

N2
N1 * N2

N3
N1l * N2 + N3

RL

N1 % N2 + N3 - N4

RESULT TO PRINT AREA
CHANGE SIGN TO F

INITIALIZE REGISTER

LOAD ADDRESS OJF RESULT FIELD ZONED
TEST IF 0
NO

ALL BYTES
YES

MOVE BLANK
NEXT BYTE
INCREMENT COUNTER BY 1
LOOP

CHECKED

ONE STEP BACK
TEST SIGN

Appendix M.

SP2
SP2
sSp2
SP2
sp2
sp2
sp2
SP2
SP2
SP2
sP2
SP2
SP2
sp2
SP2
sp2
SP2
sp2
SP2
sp2
sp2
sp2
SP2
SpP2
sp2
SP2
sp2
Sp2
Sp2
sp2
SPz
SP2
SP2
SP2
sp2
sp2
SP2
SP2
sP2

SP2
SP2
SP2
SP2
SP2
sp2
SP2
sp2
SP2
sp2
SP2
Sp2
Sp2
SP2
SP2

03702

217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255

257
258
259
260
261
262
263
264
265
266
267
268
269
270
271

Sample Programs

017
017
017
017

017
017
018
018

018
018

018
o1s

018
018

018
018
018
019

019
019
019
019

019
019
019
019

019
020
020

020
020
020
020
020
020
020
020
020
020

020
020

173



SLE

LOCATN OBJECT CODE

B1F8
F000
B1FC
F000

02A0
02A4
02A8
02AC

4710
924E
47F0
9260

48E0 B2u46
0DDE

47F0

02B0
02B4

02B6 B232

0001
B232

02BA
02BE

9900
47F0

B230
B231
B22E

02c2
02C6
02ca

4080
9610
47F0

B230

naae
D1

B22E

02CE

nn
0202

02D6

4080

0z o0
02V

47F0

B230
B231
0000
B252

4080
9630
2900
48A0

02DA
02DE
02E2
02E6
0002
02EA

47F0 AOOE

02EE B248

02F2

48EO
07FE

Figure 19.

174

ASSEMBLER SAMPLE,

ADD1

022cC
0000
02B0
0000

02FA
02Eé6

0001
02E6

02EY4
02ES
02E2

02E4

UcED

02E2
02E4
02ES
0000
0306

0010

02FC

DPS Sample Program,

PART 2,
ADD2 STMT

o281
0282
0283
0284

0286
0287
0288
0283
0290

0292
0293
0294
0295
0296
0297
0298
0299
0300
0301
6302
0303
0304
0305
0306
0307
0308
0309
0310

0312
0313
0314
0315

MAIN PROGRAM

ary.
MINUS

O(PRINTRG) ,C'+*
PRNTLINE
O(PRINTRG),C'-"

BRANCHRG, YPRINT
LINKRG, BRANCHRG

SOURCE STATEMENT

BC

PLUS MVI
B

MINUS MVI

* PRINT A LINE

-

PRNTLINE LH
BASR
B

BGETCARD

1,0
BGETCARD

8,HPRI+2
HPRI+3,X*10*
HPRI

REGS, HPRI+2
HPRI+3,X°20°
HPRI

REGS8, HPRI+2
HPRI+3,X°*30'

¢,0

BASERG1, YBASEAll
BASEA11,BASERG1

* HALT ROUTINES

*

HALT0001 HPR
B

*

HALTOOIN STH
o1
B

*

HALTO02N STH
o1
B

*

HALTOO03N STH
oI

HPRI HPR

BGETCARD LH
USING
B

GETCARD

* END OF CARD FILE

*

MOVE PLUS SIGN

MOVE MINUS SIGN

LOAD BRANCH-REGISTER
PRINT A LINE AND RETURWN

INVALID CARD TYPE
NEXT CARD

STORE ENTRY NUMBER (N
COLUMN NUMBER (COL.

*OR*

ENTRY MUMBER (¥ =
NUMBER OF COL

ENTRY WUMBER (N =
coL 3

WILL BE UPDATED BY HALT ROUTINES
LOAD BASE REGISTER 1 WITH ORIG VALUE

NEXT CARD

1,

1,

EOCF LH BRANCHRG, YCLOSEF LOAD ADDRESS OF CLOSE ROUTINE
BR BRANCHRG CLOSE THE FILES

Part 11 of 17

2,

2,

01/20/70 PASE 008

DPS ASSEMB

SP2
SP2
sp2
SP2

gp2

S22

SpP2

sP2

Sp2

sp2

Sp2

1, 2, 3 OR 4 SP2
1) spP2

SP2
sp2
SP2
SP2
SP2
Sp2
SP2
SP2
sp2
SP2
spP2
SP2

3 0R W)

3 OR &)

sP2
SpP2
FREE SP2
FORMAT SP2

03702

2717
278
279
280

221

<82

283
284
285
286
287
288
289
290

291

292
293
294
295
296
297
298
299
300
301

303
304
305
306

021
021
021
021

021
021

n91
Vi

021
021

021
021
021

021
021
022

022
022
022
022

022

022
022



SLE ASSEMBLER SAMPLE, PART 2, DATA DEFINITIONS

LOCATN OBJECT C

02F4 0001
02F6 0003
02F8 0004

02FA 0000
02FC 0000
02FE 0000
0300 0000
0302 0033
0304 0009
0306 0002

0308 000000000C
030D 000C

0308

0308 000000
030B 000C
0002

0002

030F
030F C3C1D9C440

Figure 19.

ODE ADD1 ADD2 STMT

0317
0318
0319
0320
0321
0322
0323
0324
0325
0326
0327
0328
0329
0330
0331
0332
0333
0334
0335
0336
0337
0338
0339
0340
E3E8D7 03641
0342

SOURCE STATEMENT

* DATA DEFINITIONS

*

H1

H3

Ha

*

YPRINT
YCLOSEF
YCARDAR
YPRINTAR
YRESZ
YLRESZ
YBASEAl1ll
*

RESP

PFLD
*

RESPRI
LNUMBP

LDIF
*

MESS
*

B¥g 8% BBRBRRR® RRR

RS 28
cQc

DPS Sample Projram, Part

H'1*
H'3*
H'g*

Y (PRINT)
Y(CLOSEF)

Y (CARDAR)
Y(PRINTAR)
Y(PRINTAR+R1)
Y(L*RESZ)
Y(BASEA1l)

PL5'0*
PL2%0°
RESP
X*000000*
PL2'0*
L'PFLD
LNUMBP

C'CARD TYPE'

12 of 17

01/20/70 PASE 009

DPS ASSEMB

SP2

sP2

SP2

SP2

©P2

SpP2

ADDRESS OF PRINT ROUTINE SP2
ADDRESS OF CLOSE ROUTINE SP2
ADDRESS OF CARDAREA SP2
ADDRESS OF PRINTAREA SP2
ADDRESS OF RESULT FIELD ZONED SP2
LENGTH OF RESZ sp2
BASE ADDRESS 1 1 SP2
sP2

RESULT PACKED SP2
PACK FIELD SP2
SP2

SET LOC. COUNTER BACK IO RESP sP2
FIRST PART OF RESP sp2
RIGHT PART OF RESP SP2
LENGTH OF PACKED NUMBER SP2
LENGTH OF DIFFERENCE SP2
SP2

« TO PREVENT OVERLOADING OF PFLD spP2
sp2

SP2

03/02

308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333

Appendix M. Sample Programs

022
022
022

022
022
022
024
024
024
024

024
024
026
026

027

175



SLE ASSEMBLER SAMPLE, PART 2, DUMMY COwWTROL SECTIONS 01/20/70 PASE 010

LOCATN OBJECT CODE ADD1 ADD2 STMT SOURCE STATEMENT DPS ASSEMB 03/02
0000 0344 DCsSi DSECT , DUMMY CARDAREA sp2 335
0345 * SP2 336
0000 0346 DS 0CL13 SP2 337
0000 0347 DS c SP2 338
0001 0348 DS CL3 SP2 339
$o04 03435 W DS CL3 5P2 340
0007 0350 NUMB3 DS CL3 SPZ 341
000A 0351 NUMBU Ds CL3 SP2 342
0001 0352 ENTRY EQU  NUMB1 SP2 343
000D 0353 CAEND EQU * SP2 344
0000 0355 DCs2 DSECT , DUMMY PRINTAREA SP2 346
0356 * SP2 347
0000 0357 DPRINTAR DS 0CcL60 SP2 3us8
000A 0358 ORG DPRINTAR+10 SP2 349
000A 0359 DMESS DC C'CARD TYPE® SP2 350
0014 0360 ORG  DPRINTAR+20 sp2 351
0014 0361 PTYPE DS C sp2 352
0019 0362 ORG DPRINTAR+25 spP2 353
0019 0363 PNUMB1 DS cL3 SP2 354
001D 0364 SIGN1 EQU *+1 SP2 355
GO1F G365 OURG #43 SP2 356
001F 0366 PNUMB2 Ds CcL3 sp2 257
0023 0367 SIGN2 EQU *+1 Sp2 358
0025 0368 ORG *+3 SP2 359
0025 0369 PNUMB3 Ds CL3 SP2 360
0029 0370 SIGN3 EQU *+1 SP2 361
0028 0371 ORG 43 SP2 362
002B 0372 PNUMB4 DS CL3 SP2 363
0030 0373 EQSIGN  EQU 42 SP2 364
0033 0374 ORG  *#5 SP2 365
0033 0375 RESZ DS CL9 SP2 366
001C 0376 PAEND EQU * SP2 367
0000 0378 END  BEGIN SP2 369 028

NO STATEMENT FLAGGED

RELOCATION DICTIONARY

POS.ID REL.ID FLGS ADDR

01 01 04 010A
01 02 04 010C
01 03 04 O010E
01 07 o4 0110
01 06 o4 0112
01 ou 04  O2FA
01 05 04 O02FC
01 06 04 O2FE
01 07 04 0300
01 07 ou 0302
01 01 04 0306

Figure 19. DPS Sample Projram, Part 13 of 17
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3

SYMBOL

BASEA11l
BASEA12
BASEA21
BASERG1
BASERG2
BEGIN
BGETCARD
BLANK
BRANCHRG
CAEND
CARDAR
CARDRG

R N R

CEXPRA
CEXPRB
‘CEXPRC
CHARO
CHARY
CLOSEF
DCARDAR
DCs1
DCS2
DMESS
DPRINTAR

-
CVRPFPWHRREE&EF

-

EDIT
ENTRY
EOCF
EQSIGN
EQUAL
GETCARD
HALTO0001
HALTOO1N
HALTOO02N
HALTO03N
HPRI

H1

H3

HY

LDIF
LINKRG
LNUMBP
MESS
MINUS
NOTLOW
NUMB1
NUMB2
NUMB3
NUMBY
OPENF
PAEND
PART2

RREREBWWWWRE EFORFERENNNNEFEEFEEFRR WS

Figure 109.

VALUE DEF

0002
oouc
00BY
000A
000B
0000
02E6
0040
000E
000D
0000
000C

011cC
018E
0200
00F0
00F9
0000
0000
0000
0000
000A
0000

0270
0001
02EE
0030
0008
0010
02BA
02c2
02CE
02DA
Q2E2
02F4
02F6
02F8
0002
000D
0002
030F
02AC
000B
0001
0004
0007
000A
0000
003C
0000

DPS

0054
0092
0129
0025
0026
0052
0308
0ouy
0028
0353
0015
0029

0176
0208
0238
0042
0043
0014
0346
0344
0355

0359,

0357

0268
0352
0314
0373
0036
0067
0294
0297
0301
0305
0307
0319
0320
0321
0338
0027
0337
0341
0284
0037
0348
0349
0350
0351
0011
0376
0004

Sample Projram, Part 14

CROSS-REFERENCE

0309

0055
0052
0055
0378
0290
0141
0061

0079
0056
0154
0115
0122
0126
0134
0132
032t
0056

0241
0057
0358
0203
0132
0018
0262
0083
0310
0086
0108
0101
0096
0297
0131
0154
0151
0220
0062
0215
0179
0281
0152
0214
0218
0223
0228
0061

0329

0120
0053
0120

0295
0148
0062

0325
0079
0176

0139
0137

0074
0360
0235
0134

0112
0105
0098
0298
0153

0220
0068
0215

-0211

0214
0218
0223
0228

0206
0090
0174

0067

0080
0182

0146
0144

0211
0362

0137

0145
0138
0133
0299
0268

0121
0338
0211

0215
0219
0224
0229

CROSS-REFERENCE LIST

0091
0206

0068

0082
0183

0212

0139

0149
0142
0135
0301
0275

0125

0241

0244
0248
0253
0258

0308

0288

008y
0186

0214

0141

0302
0276

0152

0245
0249
0254
0259

0309

0289

0095
0187

0217

o1us

0303
0279

0289

0352

of 17

0314 0315

0097 0100 0102 0104 0107
0191 0192 0196 0197 0208

0218 0222 0223 0227 0228

0146 0148

0305 0306

Appendix M.

0109 0111 0117
0238

0232 0233 0234

Sample Programs
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PFLD

PLUS
PNUMB1
PNUMB2
PNUMB3
PNUMBY4
PRINT
PRINTAR
PRINTRG

PRNTLINE
PTYPE
READ
REGS8
RESP

RESPRI
RESZ
SIGN1
SIGN2
SIGN3

TA

TB

Ic
TESTENTR
TIFIN
TLECOL
TMICOL
TRICOL
TSTIFIN
TSTIFO
TSTLECOL
TSTMICOL
TSTRICOL
TSTSIGN
rYPE
TYPEA
TYPEB
TYPEC
Y3ASEALlL
YCARDAR
YCLOSEF
YLRESZ
YPRINT
YPRINTAR
YRESZ

Figure

[y
-
>

oW W W W s N

NP

NNNNNNNEENR E R S E CE E S EEEmRE PR RON

19.

DPS

0282
0363
0366
0369
0372
0013
0016
0030

0288
0361
0012
0024
0331

0336
0375
0364
03€7
0370
0039
0040

nnna
UO%1

0131
0151
0144
0137
0132
0114
0270
0107
0100
0095
0279
0347
0090
0121
0125
0329
0325
0324
0328
0323
0326
0327

Sample Program,

CROSS~REFERENCE

0326
0072

. 0200

0273

0151
0183
0255

0264

0180
0212

0125

0208

192

0259

0327
0073
0201
0283

0153
0188
0260

0264

0238

CROSS-REFERENCE LIST

0193
0260

0074
0202

0268
0193
0263

0328

0197

0127

0074
6205

0272
0198
0280

0198

0177
0239

0276
0201
0280

Part 15 of 17

0219

0179
0269

0301
0215
0334

0220

0180
0270

0305
0215

0182
0274

0220

0185
0275

0220

0186
0279

0225

0190
0282

0239

0249

0191
0284

0233

0195

0233



END OF JOB

// PAUSE INSERT ASSEMB OUTPUT DECKS OF BOTH ASSEMBLIES FOR LNKEDT RON

B4O

// JOB LNKEDT

// ASSGN
// EXEC

SYSOPT, UA

MOD 20 DPS LINKAGE EDITOR

PHASE

ENTRY

PHASE SAMPLE,3,X°*0D4A‘',, 0000

Figure

INPUT

SAMPLE,S,0

TXT LOADP X*0000°
ACTICN DUP

XFR X*017cC*
ACTION NODUP

TXT LOADP X'017C*

END

TXT LOADP X*0000°
END X*0000*
OUTPUT

TXT LOADP X*0D4A°
ACTION DUP

XFR X" OEC6*
ACTION NODUP

TXT LOADP X'OEC6°
END X*OF42*

OUTPUT ONLY IN RELOCATABLE AREA

VERS 03701

START JUST BEHIND THE MONITOR

19.. DPS Sample Program, Part 16 of 17

SP1 014
PDRUSH7T
SLE 047
PDRUS50
SLE 055

SLE 028
SLE 029

SLE0001
SLE0027
SLE0028
SLE1001

SLE1024

Appendix M.

Sample Programs
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01/20/70 PHASE

1 RE HICORE XFR-ADD ESD TYPE LABEL LOADED REL-FR
SAMPLE OD4A 1259 0Fy2
CSECT PART1 oDuA 0D4A
ENTRY OPENF OEC6
ENTRY READ GEDO
ENTRY PRINT OED8
ENTRY CLOSEF QEEQ
ENTRY CARDAR OEF9
ENIRY PRINTAR OF06
CSETT PARTZ OFd2 OFu42
ENIRY EOCF 1230
NUMBER OF UNDEFINED RLD REFERENCE - 000
NUMBER OF TXT OR REP CARDS OUTSINE PHASE LIMITS- 000

END OF JOB
/77 JoB CMAINT
/7 EXEC R

CORE IMAGE

MAINTENANCE RUN

DPS CMAINT PROGRAM VERSION 06 MOD-LEVEL
// CATAL

PHASE SAMPLE SUBPHASE 0 LOADPOINT OD4A
PHASE SAMPLE SUBPHASE 1 LOADPCINT OECé
/7 ERD

00

ENTRYPOINT OEC6 REPLACED AN OLD ONE
ENTRYPOINT OF42 REPLACED AN OLD ONE

SYSTEM D

FIRST SECTOR LAST S ALLOC LAST S OCC SECF ALLOC SECT OCC SECT AVAIL 01720770

CORE IMAGE D 004 4 0 005 1 9 005 1 6 00080 00077 00003
CORE IMAGE L 005 2 0 060 1 9 059 7 7 05500 05458 00042

END CF JOPB
/7 JOB SAMPLE ASSEMBLER SAMPLE
/7 EXEC

CARD TYPE A 1+ 2 - 3 4 = ]

CARD TYPE B 1- 2 3+ 4y = +1

CARD TYPE C 1 2+ 3 - 4 = +1

CARD TYPE A 5 + 6 - 7 * 8 = +32

CARD TYPE B 5 - 6 * 7 + 8 = +1

CARD TYPE C 5 * 6 + 7 - 8 = +29

CARD TYPE A 45 + 71 - 28 % 39 = +3432

CARD.TYPE B 45 - 71+ 28 + 39 = -689

CARD TYPE C 45 &+ 71 + 28 - 39 = +3184

CARD TYPE A 248 + 935 - 627 * 310 = +172360

CARD TYPE B 2u8 - 935 * 627 + 310 = -430439

CARD TYPE C 2u8 * 935 + 627 - 310 = +232197

END OF JOB

Figure 19. DPS Sample Program,
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144
144
/77
/77
24
/7
4
4

124
7/

.

SEFERSAFEE TR R AR F R AR R AR R EF I SRR SRS KRR SR LSS E XSRS bR S bRk SRkt St

*

FE R kAR R AR R R R E R SRR AR R E R AR EF S E S FH SRS R R R LR R Sk b r R b bkt

*

REPRO
// JOB LNKEDT
REPRO
// ASSGN SYSOPT,UA OUTPUT ONLY IN RELOCATABLE AREA
REPRO
// EXEC
REPRO
PHASE SAMPLE, S, 0 START JUST BEHIND THE MONITOR
SLE TITLE 'ASSEMBLER SAMPLE, PART 1, IOCS*

FREF SR FRERFFEE AT EEEF AR R KRR RS R E R AR R I E S F SRR RS RS KK X ER R R K &S

LOG

JOB ASSEMB

DATE 70020

ASSGN SYSIPT,X*100°,R4 2501
ASSGN SYSOPT,X®300°,P2 1482

ASSGN SYS000,X*803',D4
VOL SYS000, WORK1

DLAB 'SYSTEM/360 MOD 20 DPS 1202020°,P
0001,67150,67150

XTENT 1,000,0153000,0199009,°202020°*,5YS000

EXEC

AOPTN NOSYM

PREPARE CONTROL CARDS FOR LINKAGE EDITOR RUN

PART1 START 0 FIRST PART OF T'HE SAMPLE

EREE AR RFEFFRE AR AP EREF IR FF AR R R LR E RS RS F KRR R R F R AR AR LRSS bk Skt

FREEFEFFERRFFEFEFERR R R R AR AR RS R F A SRR SRR h ek kb kR kS kRS kbR b & F

*

FESERRRRFEFR TSR LR ER R R IR R PR R TSRS E R RS R R E bR e SRR bR bbb S0k b S

*

FEERERFRFRAARAERF R AR ISR A BR R R A F SRR E AR R TR RS R AR SR R F SRS S ke R ek bk kS

*

EXEFFEEEF R R AT R AR F R AR R R R R R A F R R R R R R LSRR R e S

*

SPACE 2

DEFINE ENTRIES AND EXTERNAL SYMBOLS

ENTRY OPENF OPEN ROUTINE

ENTRY READ READ ROUTINE

ENTRY PRINT PRINT ROUTINE

ENTRY CLOSEF CLOSE ROUTINE

ENTRY CARDAR AREA WHERE CARD IS STORED
ENTRY PRINTAR PRINT AREA

EXTRN EOCF END OF CARD FILE

SPACE 2

SYMBOLIC REGISTER DEFINITIONS

LINKRG EQU 13 LINK-REGISTER

FRREPEFFFRFAAR R E AR FRFF R RE R R E A SRR R SR F R R R Rk bk e bk kR

*

SEEKERFIFFERRERFRFEAFARFERR X R A BE AR R A FE IR RS SR SR AR R A kTR F ARk kS A Sk &k

*

*

READER

*

PRINTER DTFSR TYPEFLE=0OUTPUT,WORKA=YES,DEVICE=PRINTER, BLKSIZE=60
*

FEERFEF R EFE R SRR AR R R R R R AR AR E R R RS SR IR AR R RS E SRRk &

*

EEFREFERRF TR R R TR R AR F R SRR R AR R R H RO Rk R AR R b kb b bk RSk &k &

*

OPENF OPEN READER,PRINTER OPEN READER AND PRINTER

BR LINKRG RETURN

SPACE 2
LA R L L e P Ty
* READ A CARD .
LR R L s g L L T T T T
*
READ GET READER, CARDAR READ A CARD AND MOVE IT I'D CARDAR

BR LINKRG RETURN

SPACE 2

LR R L L R I Ry I T P T S Y FRTTT L T ]

*

LR R R R L Y Py TS ey

SPACE 2

DEFINE THE FILES

PRINT NOGEN DON'T PRINT GENERATED STATEMENTS

IOAREA1=INAREA, OVERLAP=NO, WORKA=YES

DTFEN
SPACE 2

OPEN THE FILES

PRINT A LINE

Figure 20. Source Deck Listing, Part 1 of 7

DTFSR TYPEFLE=INPUT,BLKSIZE=13,DEVICE=READO1, EOFADDR=EJCF,

SP1
SP1
SP1
SP1
SP1
SP1
SP1
SP1
SP1
spP1
SP1
SP1
SP1
SP1
SP1
SP1
SP1
SP1
SP1
SP1
SP1
SP1
SP1
SP1
sP1
SP1
SP1
SP1
SP1
SP1
SPl
SPl
SP1
SP1
SpPl
sP1
SP1
SP1
SP1l
SP1
SP1
sP1
SP1
SP1

cspPl

SP1
SPl
SP1
SP1
SP1
sPl
SP1
SP1
SP1
SP1
SP1
SPl
SP1
SP1
SP1
SP1
SP1
sp1
SP1
SP1
SP1
SP1
sp1

001
002
003
008
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
ou3
out
ous
046
047
ous
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068

Appendix M. Samnple Programs
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-

PRINT pUT PRINTER, PRINTAR PRINT A LINE
BR LINKRG RETURN
SPACE 2

AR A2 22 R e i e R I I I R e T Ry )

* CLOSE THE FILES AND GO BACK TO MONITOR (END OF JOB)
Ly T Yy T P Y Y Y P T T T I T ]
.
CLOSEF CLOSE READER,PRINTER CLOSE READER AND PRINTER
*
PRINT GEN PRINT GENERATED STATEMENTS
*
EGJ . GIVE CONTROL BACK TO MONITOR
SPACE 2
L T I e L e T Y Y T T T T oy
* AREAS
LI Ly L Ty Py T T T Ty S TP T Ty
. :
INAREA Ds 13c INPUT AREA FOR IOCS
CARDAR Ds CL13 CARD IS STORED HERE AFTER GET
PRINTAR DS CL60 PRINT AREA
SPACE 2
END
/%
// JOB ASSEMB SECOND ASSEMBLY
// EXEC
AOPTN CROSSREF, ENTRY
SLE TITLE *ASSEMBLER SAMPLE, PART 2, DEFINIT'IONS®
B T T T T T TP Y Y2y
PART2 START 0 SECOND PART OF SAMPLE
L T T T T T Y
SPACE 2

LRI i e R e R e e e e L i L)
* DEFINE ENTRIES AND EXTERNAL SYMBOLS

FEEFREER R RR R EREF R RN AR R R A SRR RS R RS RS XA EEH R H SRS S 4R KR X S k2SS SSRGS
*
EXTRN OPENF OPEN ROUTINE
EXTRN READ READ ROUTINE
EXTRN PRINT PRINT ROUTINE
EXTRN CLOSEF CLOSE ROUTINE
EXTRN CARDAR AREA WHERE CARD IS STORED
EXTRN PRINTAR PRINT AREA
*
ENTRY EOCF END OF CARD FILE
SPACE 2

LTI R L LTI L R L e L L L e e e e e L T L T Y oY
. SYMBOLIC REGISTER DEFINITIONS

FRERRARRRRARERBRE AR RN R AR A PR SRR R PR AR AR AR RSO RO R RN GO R AR SR AR A& &
.
REGS EQU 8 REG. 8
BASERG1 EQU 10 BASE~-REGISTER 1
BASERG2 EQU 11 BASE-REGISTER 2
LINKRG EQU 13 LINK-REGISTER
BRANCHRG EQU 14 BRANCH-REGISTER
CARDRG  EQU 12 REGISTER FOR CARD AREA
PRINTRG EQU 15 REGISTER FOR PRINT AREA
SPACE 2

SRR SRR RSN RSB R A SRR AR SRR NSRS E R R RS SR E N SRR RS2 P RSS2 L 20D

* EQUATE SYMBOLS
SRR RERARSAERRAE R AR RRRE AR R AR R RS AR AR AR R R SR E R RS LR AR SRR AR R AR RSN 0 424

*

EQUAL EQU 8 CONDITION EQUAL .
NOTLOW EQU 11, CONDITION EQUAL AND HIGH
*

TA EQU c'al TYPE A

TB EQU C*'B* TYPE B

IC EQU c'c’ TYPE C

CHARO EQU cro* CHARACTER 0

CHAR9 EQU c*9* CHARACTER 9

BLANK EQU c' CHARACTER °BLANK®

TITLE °®ASSEMBLER SAMPLE, PART 2, MAIN PROGRAM'
LRI R S e e L A R E L T ST L LA A R AR Rl f 1

. MAIN PROGRAM

R e r Ry Ry R L e R R L L
°
hd LOAD BASE REGISTER
-
BEGIN BASR BASERG1,0 LOAD BASE-REGISTER 1 AND
USING *,BASERG1 INFORM ASSEMBLER
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BASEAll EQU *

LH BASERG2,=Y(BASEA21)
USING DCARDAR,CARDRG
USING DPRINTAR, PRINTRG
SPACE 2

* OPEN CARD AND PRINTER FILE

LH  BRANCHRG, =Y (OPENF)
BASR LINKRG,BRANCHRG
B PRNTLINE
SPACE 2

* READ A CARD

*

GETCARD LH  BRANCHRG, =Y (READ)
BASR LINKRG, BRANCHRG
SPACE 2

LH PRINTRG, =Y (PRINTAR)

MVI 0(PRINIRG),C* °*
MVC

ZAP RESP,=P'0*
EJECT

* TEST TYPE OF CARD

LH CARDRG, =Y (CARDAR)
CLI 0 (CARDRG) ,TA
BC 8, TYPEA
CLI 0 (CARDRG) ,TB
BC EQUAL, TYPEB
CLI 0 (CARDRG) , TC
BE TYPEC
BC 15, BALT0001
SPACE 2
* TEST FOR DEC.
*

BASR BASERG1,0
USING #*,BASERG1
EQU *

TYPEA

BASEA12
*
LH 8,=H'1"
TSTRICOL CLI 3 (CARDRG), 249
BH HALTOO3N
CLI 3 (CARDRG) . 240
BL HALTOO3N
*
TSTMICOL CLI 2 (CARDRG) ,C*9*
BH HALTOO2N

CLI 2(CARDRG) ,C*0*
BNL TSTLECOL
CLI 2(CARDRG) ,C* *
BNE HALTOO2N

*

TSTLECOL CLI 1(CARDRG) ,X*F9"*

BH HALTOO1N

CLI 1 (CARDRG) ,X*F0*
BNL TSTIFIN
CLI 1 (CARDRG) ,X*40°*
BNE HALTOO1N

*

TSTIFIN CH 8,=H'4"
BNL CEXPRA

AH 8,=H'1"
AH CARDRG, =H'3*

B TSTRICOL
EJECT
USING BASEA21,BASERG2

TYPEB BAS LINKRG, TESTENIR
B CEXPRB

*

*

TYPEC BAS  LINKRG, TESTENTR
B CEXPRC

*

.

BASEA21 EQU *

*

TESTENTR LH REGS, H1

TRICOL CLI  ENTRY+2,CHAR9Y

Figure 20.

BASE-ADDRESS 1,1

LOAD BASE-REGISTER 2
FOR IMPLICIT ADDRESSING
FOR IMPLICIT ADDRESSING

LOAD REG. WITH BRANCH ADDRESS
OPEN READER AND PRINTER AND RETURN
PRINT A BLANK LINE

LOAD REG. WITH BRANCH ADDRESS
BRANCH TO READ ROUTINE AND RETURN

BLANK PRINTAREA AND RESET PACKED RESULT FIELD

LOAD ADDRESS OF PRINT AREA
BLANK IN FIRST BYTE OF PRINT AREA

1(L*DPRINTAR-1, PRINTRG) , 0 (PRINTRG) BLANK I'HE REST

INITIALIZE RESULT FIELD

INITIALIZE REGISTER
TEST IF TYPE A

YES

IF TYPE B

G0 TO HALT ROUTINES

NUMBERS IN THE CARD ENTRIES

CHANGE CONTENTS OF BASE-REGISTER 1
AND INFORM THE ASSEMBLER
BASE-ADDRESS 1,2

INITIALIZE COUNTER*
COMPARE RIGHT CTOL WITH 9
INVALID IF HIGH

COMPARE WITH 0

INVALID IF LOW

MIDDLE COL WITH 9
INVALID IF HIGH

COMPARE WITH O

0. K. IF NOT LOW

IF BLANK

NO, INVALID

COMPARE

COMPARE LEFT COL. WITH 9
INVALID IF HIGH

COMPARE WITH 0

O. K. IF NOT LOW

IF BLANK

NO, INVALID

ALL ENTRIES CHECKED

YES, COMPUTE EXPRESSION TYPE A
INCREMENT COUNTER BY 1

NEXT ENTRY

LOOP

BRANCH TO SUBROUTINE AND RETURN
BRANCH TO SUBROUTINE

BRANCH TO SUBROUTINE AND RETURN
BRANCH TO SUBROUTINE
BASE-ADDRESS 2,1

INITIALIZE REGISTER
COMPARE RIGHT COL WITH 9

Source Deck Listing, Part 3 of 7

Sp2
sp2
sP2
SP2
sP2
sp2
SP2
SP2
se2
sp2
Sp2
SP2
SP2
SP2
sP2
spP2
sP2
spP2
SP2
SP2
SP2
sp2
sp2
SP2
sp2
SP2
SP2
SP2
spP2
sp2
sP2
SP2
SP2
SP2
sSp2
SP2
SP2
SP2
SP2
SP2
SP2
SP2
SP2
SP2
sp2
Sp2
SP2
SP2
Sp2
SP2
SP2
SP2
SP2
SP2
SpP2
Sp2
SP2
SP2
SP2
sp2
SP2
Sp2
SP2
sp2
SP2
SP2
SP2
SP2
SP2
SP2
sP2
SP2
spP2
Sp2
sP2
Sp2
SP2
SpP2
sP2

054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

Appendix M. Sample Programs

183



BH HALTOO3N HIGH
CLI  ENTRY+2,CHARO WITH 0
BL HALTO03N LOW
*
TMICOL CLI  ENTRY+1,CHAR9 COMPARE MIDDLE COL WITH 9
BH HALTOO2N HIGH
CLI  ENTRY+1,CHARO WITH 0
BNL  TLECOL 0. K.
CLI  ENTRY+1,BLANK IF BLANK
BNE  HALTOO02N NO
*
TLECOL CLI  ENTRY,CHAR9 COMPARE LEFT COL WITH 9
BH HALTOO01N HIGH
CLI  ENTRY,CHARO WITH 0
BNL TIFIN 0. K.
CLI  ENTRY,BLANK IF BLANK
BNE  HALTOOLN )
*
TIFIN CH REGB, Hi ALL ENTRIES CHECKED
BCR  NOTLOW, LINKRG YES
AH REGS, H1 INCREMENT COUNTER BY 1
AH CARDRG, H3 NEXT ENTRY
B TRICOL LOOP
SPACE 2
* LITERAL POOL
*
LTORG
EJECT
*» : E TYPE A ... ENTRY1 + ENTRV2 - ENTRYI + ZNTR
. TYPE B ... ENTRY1 - ENTRY2 & ENTRY3 + ENTR
* TYPE C ... ENTRY1 # ENTRY2 + ENTRY3 - ENIR
*
DROP BASERG2
*
CEXPRA  LH CARDRG, YCARDAR INITIALIZE REGISTER
LH PRINTRG, YPRINTAR INITIALIZE REGISTER
*
MVC 10 (9, PRINTRG) , MESS MESSAGE TO PRINT AREA
MVT  20(PRINTRG),TA TYPE TO PRINTAREA
*
MVC  25(3, PRINTRG), 1 (CARDRG) NUMBER 1 TO PRINT AREA
PACK RESP+3(2),1(3,CARDRG) PACK NUMBER 1 (N1)
*
MVI 29 (PRINTRG) ,C*+* SIGN T'O PRINI AREA
MVC  31(3, PRINTRG), 4 (CARDRG) NUMBER 2 TO PRINT AREA
PACK PFLD, 4 (3, CARDRG) PACK SUMBER 2 (N2)
ap RESP+2(3), PFLD N1 + N2
*
MVI  35(PRINTRG),C*-" SIGN TO PRINT AREA
MVC  37(3,PRINTRG),7 (CARDRG) NUMBER 3 TO PRINT AREA
PACK PFLD, 7(3, CARDRG) PACK NUMBER 3 (N3)
sp RESP+2(3), PFLD N1 + N2 - N3
*
MVI  41(PRINTRG),C*'s* SIGN IO PRINT AREA
MVC  43(3, PRINTRG),10:{CARDRG) NUMBER 4 TO PRINT AREA
PACK PFLD, 10 (3, CARDRG) PACK NUMBER 4 (N4)
MP RESP, PFLD N1 + N2 - N3 * Nu
*
MVI  48(PRINTRG),C'=’ EQUAL SIGN IO PRINT AREA
UNPK 51 (9, PRINTRG) , RESP RESULT TO PRINT AREA
o1 59{PRINTRG) ,X'FO" CHANGE SIGN IN ZONE TO F
B EDIT
*
*
USING BASEA21,BASERG2
*
CEXPRB  LH CARDRG, YCARDAR INITIALIZE RESISTER
L PRINTRG, YPRINTAR INITIALIZE REGISTER
*®
MVC  DPRINTAR410 (L°MESS), MESS MESSAGE FO PRINT AREA
MVI  DPRINTAR+20,TB TYPE TO PRINT AREA
*
MVC  DPRINTAR+25(L*NUMB1), NUMB1 NUMBER 1 TO PRINT AREA
PACK RESP+L‘'RESP-LNUMBP(LNUMBP) , NUMB1 PACK NUMBER 1 (N1)
&
MVI  DPRINTAR+29,C°-* *-* rO PRINT AREA
MVC  DPRINTAR+31(L®'NUMB2) ,NUNB2 NUMBER 2 TO PRINT AREA
PACK PFLD, NUMB2 PACK NUMBER 2 (N2)
sP RESP+L'RESP-LDIF(LDIF),PFLD N1 - N2

Figure 20.
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MVI DPRINTAR+35,C*' #* *+" TO PRINI AREA
MVC DPRINTAR+37(L® NUMB3) , NUMB3 NUMBER 3 TO PRINT AREA
PACK PFLD,NUMB3 PACK NUMBER 3 (N3)
MP RESP, PFLD N1 - N2 * N3
[ ]
MVI DPRINTAR+41,C*+" ‘4" TO PRINT AREA
MVC DPRINTAR+43 (L' NUMBG) , NUMBY NUMBER & TO PRINI' AREA
PACK PFLD, NUMB4 PACK NUMBER. 4 (N4)
AP RESP, PFLD Nl - N2 &« N3 + N4
*
MVI DPRINTAR+48,C"'=" *=' IO PRINT AREA
UNPK DPRINTAR+51(L*RESP*2-1),RESP RESULT TO PR AREA
oI DPRINTAR+59,B°11110000° CHANGE SIGN IN ZONE IO F
B EDIT .
&
*
CEXPRC LH CARDRG, YCARDAR INITIALIZE REGISTER
LH PRINTRG, YPRINTAR INITIALIZE REGISTER
*
MVC DMESS, MESS MESSAGE AND
MVC PTYPE, TYPE TYPE TO PRINT AREA
*
MVC PNUMB1, NUMB1
PACK RESPRI,NUMB1 N1
. .
MVI SIGN1,C'**
MVC PNUMB2, NUMB2
PACK PFLD, NUMB2 N2
MP - RESP,PFLD N1 # N2
*
MVI SIGN2,C'+’
MVC PNUMB3, NUMB3
PACK PFLD,NUMB3 N3

apP RESP, PFLD

MVI
Mvc

SIGN3,C'~"
PNUMBU4 , NUMBY

PACK PFLD, NUMBY4
SP RESP, PFLD

MVI

EQSIGN,C*="

UNPK RESZ, RESP
oI RESZ+L'RES2-1,C'0°

SPACE 2
* EDIT RESULT
*
EDIT LH REG8, H1 INITIALIZE REGISTER
LH PRINTRG, YRESZ LOAD ADDRESS OF RESULT FIELD ZONED
TSTIFO CLI  0(PRINTRG),C'0* TEST IF 0
BNE TSTSIGN NO
CH REGS, YLRESZ ALL BYTES CHECKED
BNL  PRNTLINE YES
MVI  O{PRINTRG),C* MOVE BLANK
AH PRINTRG, H1 NEXT BYTE
aH REGS,H1 INCREMENT COUNTER BY 1
B TSTIFO LOOP
*
TSTSIGN SH PRINTRG, H1 ONE STEP BACK
™ RESP+L'RESP-1,B*00000001* TEST SIGN
BO MINUS
PLUS MVI 0 (PRINTRG) ,C*+* MOVE PLUS SIGN
B PRNTLINE
MINUS MVI O (PRINTRG),C'-* MOVE MINUS SIGN
SPACE 2
. PRINT A LINE
*
PRNTLINE LH BRANCHRG, YPRINT LOAD BRANCH-REGISTER
BASR LINKRG, BRANCHRG PRINT A LINE AND RETURN
B BGETCARD READ NEXT CARD
SPACE 2
. HALT ROUTINES
*
HALT0001 HPR 1,0 INVALID CARD I'YPE
B BGETCARD NEXT CARD
L]
HALTOOIN STH  8,HPRI+2 STORE ENTRY NUMBER (N = 1, 2, 3 OR 4
oI HPRI+3,X'10" *OR' COLUMN NUMBER (COL. 1)
B HPRI
Figure 20. Source Deck Listing, Part 5 of 7
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HALTO02N STH REGS8, HPRI+2
oI HPRI+3,X'20*
B HPRI
*
HALTO03N STH REG8, HPRI+2
o1 HPRI+3,X'30"
HPRI HPR 0,0
BGETCARD LH BASERG1, YBASEAll
USING BASEAll, BASERG1
B GETCARD
SPACE 2
* END OF CARD FILE

*

£OCF LH BRANCHRG,YCLOSEF LOAD ADDRESS OF CLOSE ROUTINE

BR BRANCHRG CLOSE THE FILES

TITLE *ASSEMBLER SAMPLE,

* DATA DEFINITIONS

*+

H1 pc  H'1'
a3 pc  H'3'
HU DC H' 4
*
YPRINT DC  Y(PRINT)
YCLOSEF DC ¥ (CLOSEF)
YCARDAR DC  Y(CARDAR)
YPRINTAR DC Y (PRINTAR)
YRESZ BC Y{PRINTAR+51)
YLRESZ DC Y{L*RES2Z)
YBASEA1l DC Y (BASEA11)
*
RESP DC PL5'0°
PFLD DC PL2'0"
*
ORG RESP
DC  X*000000*
RESPRI DC  PL2°0°
LNUMBP EQU L*PFLD
LDIF EQU LNUMBP
*
. ORG
MESS DC C*CARD TYPE'
*
TITLE *ASSEMBLER SAMPLE,
DCs1 DSECT ,
*
DCARDAR DS  0CL13
TYPE DS c
dUMB1 DS CL3
NUMB2 DS CL3
NUMB3 ps CL3
NUMBUY DS CcL3
ENTRY EQU NUMB1
CAEND EQU *
SPACE 2
DCS2 DSECT ,
*
DPRINTAR DS 0CL60
ORG  DPRINTAR+10
DMESS DC C*CARD TYPE'
ORG DPRINTAR 2O
PTYPE DS c
CRG OPRINTAR®2S
PNUMB1 DS  CL3
SIGN1 EQU  *+1
ORG *+3
PNUMB2 DS CL3
SIGN2 EQU *4]
ORG  *43
PNUMB3 DS cL3
SIGH3 EQU 41
ORG *+3
PNUMB4 DS  CL3
EQSIGN EQU *+2
ORG  #+5
RESZ DS  CL9
PAEND  EQU
SPACE 2
EdD  BEGIN
Figure 20. Source D=ck Listing,

ENTRY NUMBER (N = 1, 2, 3 OR &)
NUMBER OF COL

ENTRY NUMBER (N = 1, 2, 3 OR' &)
COoL 3

WILL BE UPDATED BY HALT ROUTINES

BASE REGISTER 1 NITH ORIG VALUE

“ARD

FREE
FORMAT

PART 2, DArA DEFINITIONS®

ADDRESS
ADDRESS
ADDRESS
ADDRESS
ADDRESS
LENGTH

OF PRINT ROUTINE
OF CLOSE ROULINE
OF CARDAREA

QF

BASE ADDRESS 1

RESULT PACKED
PACK FIELD

SET LOC. COUNI'ER BACK I'QO RESP
FIRST PART OF RESP

RISHT PART OF RESP

LENGTH OF PACKED NUMBER
LENGTH OF DIFFERENCE

« TO PREVENI OVERLOADING OF PFLD

PART 2,
DUMMY CARDAREA

DUMMY CONTROL SECTIONS'

DUMMY PRINTAREA
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/* SP2 370
// PAUSE INSERT ASSEMB OUTPUT DECKS OF BOTH ASSEMBLIES FOR LNKEDI' RON

7/ JOB CMAINT CORE IMAGE MAINTENANCE RUN
// EXEC R

7/ CATAL

/7 END

// JOB SAMPLE ASSEMBLER SAMPLE
/7 EXEC

A1 2 3 4

B 1 2 3 4

21 2 3 &4

a5 6 171 8

B 5 6 71 8

c 5 6 7 8

A 45 71 28 39

A248935627310
B248935627310
C248935627310
/%
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TPS Assembler Language Program

You may use the source deck from the DPS

sample program in a tape-oriented system.
However, to run the program under TPS you
must make the following changes:

cazligre

e replace the job control statements

¢ replace the AQOPTN CROSSREF, ENTRY state-
ment (SP2 001) by an AOCPTN ENTRY
statement.

The TPS job control statements with
which you must replace the corresponding
DPS job control statements are listed
below.

r
|]Job control cards for first assembly

{77 LCG

{/7 JOB ASSEMB

|7/ BASSGN SYS000,X*780°'T2

|// ASSGN SYS001,X°781'T2

|/7 BASSGN SYs002,X*'782',T2
|77 nSSGN SYSOPT,X'300'P2

|77 DATE. 70020

|7/ EXEC

J]Job control cards for second assembly are|
]identical to those for DPS

|7/ JOB LNKEDT
|// ASSGN SYSOPT,X'782',T2
|77/ EXEC

- — - - ——

I.

|7/ JOB CMAINT

1// BASSGN SYSIPT,X'782',T2
|7/ FILES SYSIPT,REW

i// BSSGN SYSOPT,X*'781°,T2
|77 EXEC

{/7/ CATAL

|7/ END

@188

Now you must perform a new IPL with the
system tape created in the CMAINT run
above. IPL is followed by

r

{7/ LOG |

|77/ JOB SAMPLE |
|
|

|pbata cards ]
L e e 1

You can study the general and detailed
organization of the program in the descrip-
tion of the DPS sample program. The only
differences which occur are in the Job Con-
trol, Linkage Editor and CMAINT programs,
of which you can find a description in the
SRL publication IBM_Systen/360 Model 20,
Tape Programming System, Control and Ser-
vice Programs, Form GC24-9000.

For information on the Tape IOCS refer
to the publication IBM_System/360 Model 20,
Tape Programming System, Input/dutput Con-




Index

Indexes to System/360 Model 20 SRL pubTications are consolidated in the publication
IBM System/360 Model 20, Disk Programming System: Master Index} Ferm GC33-6008,

(Where more than one page reference is given, major reference appears first.)
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