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A 2,4@ = A 2,=F4

C MMM , O(2)
BNii ODNTINve

L MiNIMUM 5 0(2)

B8  coNTINUE
T =

L 5,801)  (R5) = adboss of MIN'

ST MINIMUM , O(5) |

(M 14,12 ,12(13)

BR M
END
CALL (mALL (AN MIN )
L A8, =VSmAL)
Cnep 0,4
BaL A, NexT
D AR)
bc AN)
X AMIN)
NeXT ER0 *
BALR 1415
Twe aMMwFawb\w;a 2 a&%s%!- cowlins
#j o oxtunal roulive .
jsw .
SUB1 START
ENTRY  SwiTeH
BR 14
SAve3  ps BF
SKEAREA DS 1BF
WiTcH ' ps  CU
END

NTRY o o prendo dssbiuchion

T ENTRM Vot , Van2 -

E,L MWM%M
o} VaruMe QWJMW&WWW&
L%WWYMMA

Avwne ok gubroding  SUB2 will awews fo  SWITCH
S(B2 START

—

(i

* To (Mmgz the  crilants pj SMTCH
L 3 aV(SWITKH)  (RR)= addeess o} SWITCH
% V' osindualns et TWITCH' b om orbonal var,

WL 03) , k01" *(wTcH) = X1

e 4y omthio-  pseck dstrudion. ¢ EXTRN

EXTRN  Vard Varz -
mvmmawm #“"WW
e A]%fmkd.'\x sbonal ollunas, ; ;
b we we %WM%[JWWM auB2 ]olﬂi/vyw%
EXTRN  will ke,

SV START
EXTRN
12 "3 A(SWITGH)
MVT 0(3) x'o1'

SWITCH

MACROS

ﬁ;mow mp&xzdl?w%r
ottt -
_u%mammu ankd w0k hawe o
e Hham eade Hume . b 00 iple
for dum/Vo- b gie e oole pame and
-Rw.u MM%&%&%:}W 7
Wiwww%ﬁmaﬁm(mp—
Miﬂm,‘lmm m the
hmw%a?wmt@m arnd b
artindes  teplaas by a wk of commands -
WW
AT, GeT, SICB decharoRirins -
—I[u'o cjm.cmsmaymm_wa

Mm‘('lafau




DATA  STRUCTURES

il-%ﬁmzwwnmgmdm%k WWKE
" ' [ ﬁtw'b:e' Yode:
P=T?DP=LAST
W A0 (FCPEQ.0) RETURN
\ ( P=UNK®)
. GoTe10 (
i END ‘ [
‘ CELY A =—dee, e
: A’imo ¢ s 4
: dp-ude. il
‘ M —P Mﬁm@/’ ’4?3 ! <25T
£hs&
profge Argd ) AR -~ .
| = ,
wd L, o et ot e S
. i M -
..@_ & ; Ko
| ﬁ:;j LARGO  VARY  £CBINT , 8ARGA 5 BARGLy EARA3
| LARGO A 1. &ARGA
A, &8 k3 ,
| {?)(( f o f :eA AIF (ZounTs £Q51) . FINI
' ST 5 86 Ao 2,88
2D 3 _ ATE  (ECOUNT be@b2), FINI
tﬂ” FINI QN@P > K488
ol T | 4
Ay Lt 5 FROM ‘
t ' toop1  VARY  3,01,b2,03
£ ST 570
o toopPt A 1,
= fh " gr A 200
AR {x nauah A 3,03
i _ Mowe el 22

Yy 203,02
+ A 1,03
+ A 2,02
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In this wrltn up thr ee possibilities dor executing an

assembler language program is gres ented.

1. First possibility uses the SDCB's (Short Data Control Blocks)
[/E? eeee J@B, 'SURNAME, NAME', TINE=(m,s)
/é ¢ ASHICLG
//AShéYSIN ibx
- PRINT N@GEN

¥ oPeN

INSHERT

PR§NT
INPT
SAVEHE
SAVEL3
CARD
LINng

START
STM  14,12,12(13)
BALR 12,0
USING ¥,12
ST 13,5AVEL3
LA 13,SAVEARFA
INPYT W’PUT FILES
OFEK - ( INPT, (IRFIT), PPNT,(O“”:TT))
w/mmld-%q‘”m*

OT?‘R PROC‘QI"JI& S G’IJENT HF‘-R-LI

CLOSE (INPT,,PRNT)

L 13,SAVEL3

LM 14,12,12(13)

BR 14

SDOB  DOIALE=0JTDD, LRECT=132, BIKSTZE=132
SDCB DDNAILZ=INDD,Z =7INISH

DS 187¥ EFDAD

DS F

DS  CI80

DS  CI132



Other DS and IC declarations
END PREG
/X :
/ /G 720D DD SYS@I?=A, DOB=RECWL=7n
//GE.INDD DD X F
Data cards. (if any).

In order %to-read a card f{rom card creater into the area GARD code

GET IﬁPT, CARD :
In ordexr to érint a 1ine:5yviine printer usc ﬁyp‘area gur (132 bytes).
. PUT RNT, LING
E{DAD=/INISH is like PgRTRAN ZI'D-option, ie,
RZAD(5,10,%ND=100)

When-data cards finished 80 to statemsnt number 100 (FINISE in our casa),

In assemblor prosram if you do not want to use end option,;
do not code ",EFDAD=/INISH". I you use this option, somewhere in your
program thers has to be a label named FINISH; or any name you like, i.Ze,
you can usc other labels instead of finish, so it can be EJDAD®BITTI
or any othor namec. ! '

In nrinting, theffirsf.charactCr of the area which is outputted
is uscd for cérriage coﬂtrol<(in this example the first'gﬂgéiéea=of

LINE). The common c¢odes and their actions are as followss

blank normal singié:ébééiﬁg'
0 doublc space
" triple space
suppress spacing

ship to the top of the next paste .



2. Second possibility for cxacuting an asscmbly language progra
// ET ... JﬁB POC
// E¥EC ASII3LL
PR@G BLGIN
ENORIL: PINISH

INSYRT YOUR PROGRAM SEGMFNT HERE
FgJ
CARD DS  CL8O
LINE DS CI132

- Other DS and DC declerations
END FRgG
//GB.SYSIN DD X ‘
‘ Data cards if any
In orcer to rcad a card irom card rcadoer into thz aroca CAﬁD coda:
INPUT CARD -
in order to print a linc by llne printer from the arca ﬁUT(132 bytbs)
gUTPUT LINE g C°de

CEND ILE  label card is again optional, it is like
EFDAD=7INISH, In this usage if there is no merc card to be rcad program
directly socs to IfJ commend (ie, stop the cxccution).

for carriagc control the arguments givehrabOVO ard also valid.

Itote that BEGIN macro wusoes the R13 as the base registor so do
e e

not usc it in calculations.
If you want to scec the expension of BZGIN macro you must codc it
as follows:
labcl BEGIN P=X
You may specify onc morc base rogister by BEGIN macro

cgy 1 you want to specify R12 as the sccond bass registoer code it os:

label BEGIN B=12



3. Third nossibility for cxccuting an assombly program:

// EF see IPB oen -
[f EiE A

PRIG BGIN
INSZRT Y@UR PROGRAN S¥GIIYHT HERE s
fise kegistep : 13

ngs |

CARD DS CL80

LINE DS CL132

"Othar DS and DC doclarations. E

A1D PREG \

Data cards if any

n// BuEC A" cerd invokos en incore asscmbler, duc to this rcason it
& ' - . . . v ' c;ompll.gr

provides morc dcbugging aids, noto that WAT IV is an incorc Siper

also, and & _lot of dcbugging facilitics of TIATIIV again conmcs -from this

incorce featurc,
ore -
Arpumants giveon for BIGIN ié also valid for this casc, but

therc is no cnd of file option, if ond of data cards is rcachc program
directly gocs to FFJ 5 so cxccution will stop. Input and output is don:s

as it is prescntod in sccond possibility.
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FE-43¢
Homework-4

Date Assianed : Dec. 13th, 198¢
Pate Due . : Dec. 24th. 1930

Code and run an IBM/37C Assemhly TLancuace proagram to count
the byvtes which contains X*0C°,, X*01°, ¥°02,....X'09°,"

<»

A5
Arranage your outnut as follows: ?
BYTE FrmQUIRCY
00 -
01 L3
a a \h
09

Note that to see the contents of the object cods generated for macro

calls you should remove the ‘PRINT MOGEN' card. But durinag the initial

phases of the bproaram Jevelonment vou may use it to prevent paper wastam=.

At the end, ybu will see that the number of (say) X°00" bvtes which
appears on the‘program listing is different than the one which is foun?
bv vour proaram. This is due to the address constant, like
(—y addiers  cornlend
DC AL3 (PRNT)

This type of constants are modified by the lcader according to the
memory location in which vour nrooram has been loaded.

e address contomts ke ALSCPRNT) Wil be
mocifitd Ly Hhe feasdor hon Hhe progrnim 4
fot Yowr program 4y Louded ok 1A 0000
b de reat addros of et PRNT wll b Apf00
\ pelotive
bocation
Sﬂ -J{.'.;ﬂ-’.ﬂ) .2&10;:5,9-:&‘ {.sz 'Hx YROETY lo _. AN D_ '
{0 DC AL3(PRNT) il comtaw 'TAJO’IOOCCIRM Crrrespondung
Nefie hab e fom howedmiet. dgls e ot 0 Hhat 4o
vy are
40) GO~ & y *"3 '005 s the
o progrn progrome. duriey
L oxeulion.

| Py S



oG

7D\ * B
G

fooP

NexT

TEMP
ENDLAB

START

STM 44,42, 12(43)
. BAR 12,0 . ‘
USING * ,12

ST A3, SAVes3
LA 13, SAVEAREA

11, ENDLAB
S 33 (f3) WilL g I, ' (o
§ 4,4 fA WILL 62 0seD ,'Flg% SU%WATI@W %
P
MVc: TeViP+-'1C4) ,0(10), 0000
CH 3Temp o
BNe NexT
A 4/ = F‘/]‘
RV *
Al 40, =RY' Mowwekt b Hhe nack M@WI'U?DCAHW»
CR 10,41
BNH lzeP
[GJOTPDT
b Ho'
ZOTE S

END



