— i 3 ELEI pj_g\t]mrnrn‘inﬂ tun&eif' - -H

34 Uahlmu.r .I-.jmboll md iﬂ c|1nuﬂn9 'K?E chayir
— A Jhowchari ¢ a Viral ‘of Grophictal depraeniiation of on
algorithm «  1he -l‘allnwfn? Jumboh oM wed In pauparatlon

H a . {owchas - = B2 e
Symbol functlon . ' rah '

1) ‘L - | Indicatu any !vpa uf fnttrnal  Optaation

predotined iwide’ the protsior 00 nwumory.’

protus + - ;

2) ' Used 401 any input] output optratfon.

/P pdicata thate 4w Comprtev (b0 obtoir

duLput

daia. b0y oudput Teluldd -

3 ' Ultd 10 @k a aquudon Ahor  Can be
dacition i ™
' ' anwaed  tn binary formaot ;

Y " “Allowe the  Howchad 1o ke drvauwn
O(EODMC{DT without . o Suveirre flow -

& predtfined vied to iwvoirz @ Jubroutine oy
D___:I] procus an arltrypt  program - |

¢ - i Tndicata * the ﬁh'iﬁma 07 énding
o ‘ttminal : . ,
C_,_J of lht P'lﬂﬁ‘mm ’ PT[}C[,H dv Il
' . : ' P‘lng'mm- - i
? «—  Flw -
' Showe  disectlon 0f  {low
Y T = linu’ '

& Scanned with OKEN Scanner



P ———
| : PRar dp lwbate e oppliolio ol dato  copy imitmeton:
(% Progam o ecopy At value 361 Inl0 BoM W . BSI W oy
location B‘J -"f“'"ﬂ dlvett and  indheat a;jd1wfnﬂ mode

With  and . without a loop-
Y Withort loop 2~

NOV Ry, 7750H }l lood Ry wilh 60H]

Mov A s F36H 5[ wove 36H inl0 N]

Mov @ Ra, A ;[ move 3én into 501

| INC  Rp o | fntyeunt Bo] Bih
| Mov @ Rp » A ; [ move 3¢n into &IN)
i INC Bo ;[ norerunt Rp ] Bow ;
Moy f@-"?ﬂ'h }[‘muvt dJeH imlp 5aH] = -
INC R o [ inGrement  Rp] B3N
MOV @Rorya ;[ move 3y into 5ah)
INC Rp s [ enciemnt Rl BYH
MoV @Ro . A" [ move 36H into 64n)
INC B ' [ intteunt Ry] BGH
Nlov. @ o . A ; move 3ew  inio 56H ]
END : : A R y i

2 llth  loop
Mov By, Hoe [ load Couni walue oeu into R3]

Mov Rp. #1 50H 5[ Bo poinis lo BOu]
Mov A4 ¥ 36H ;{_ move 36H [nto n]'
Lt Mov @RprA [ move 3¢b1 Imo wumpry locadion ~rom s00]
I

INC Bp ' [ incremunt Ry by 1]
DINT Rasl ( decwenunt By by 11 M not equal 1o D Jumg
END - 1o L,
3) MOV Ay 7 3n [ load 2¢h into A ) -
: 1I"lﬂ
D'o‘ ' = . [ .
NMov Botl, A J[ move 2¢H int0 50H Location] diaace
Noy Bile A o[ wove 2611 info S5IH lotadion] adduting
Moy SeH-A o[ move 3¢H fntp BaH ] mode -
| nMov B2HI A M mpue 36H into  53n]
. NMov Byt A }[ Move 36Hntp  5yH)
= il r. l\.’ll_'l\* 55" ’ n " O Scanned with OREH Scanner

e B R il W S o .

@ Scanned with OKEN Scanner



e L

— - — el e =il

- m
-

B)—

f 33 Pugame  do puloim  additfon  god  topivaaion

| " WxHe an  asmbly  language »  Wite
Program -to  Compute the fum ol

I: 1wo 1o bylt Mumbty! - Aflum 1hat
M numbey & fovd n Inltrnal
dala  vaumpwy lotation  3oi1 to

a program 40 odd
1wo numbersr  localed  af

(tynal  rAM mwumory

IDtaliory  ouooH and Olplls -

3G and -lht dtlond numbe, o 1o aniii " aLipooeM
N Iocatlors  YoH v yay - Hore g~ Bt
e Ip byie  Sum fn lotations Mov Drie 4 31 oypoll
Yo {0 ygqp - MOV Ay @Dp1e
. Mbv R3 , -*ﬂunul Mov Py 4 A L
MOV CLR C Mov * pj ﬂom:l
MOV ®py #130H INC DPTR
Mov Ry 1 7 yon | NMOVY Ay @ppre
AGAIN ¢ MY p , @ Rp DO p, Ry
ADDt n 5 @pg, : I*Nc DPTR
Nov @Rr, ,A . _ NOVY @ DPTR, A
INC | me y |
INC R, | INC Rgl
DNt Rz, AsAIN L3 INL DPTR
END g -
2) hhile o p1ogvYam’ 10 Jfubivaci A Ry
19¢H  Jvom Q76aH and * Store Mo @oprme s A
'n Swud Tn- KoM and  5IH - HERE ! $TMP HERE
MoV A 4 71 6aH o END ..
fuBe Ay £ 9¢
‘Mov 50H »A | |
MovA , # 93 H T ' |
SuBB A 411 ]aH i
NMov 51H , A ]\
D 5

-
L]
- . i
1 ' - ﬂ
-
5 - o " i & X

i il =

ad il - - . v

(' Scanned with OKIN Scanner

@ Scanned with OKEN Scanner



TN AN T T

ey pugn why e bubeden G TR

) Wiyle
Smallut
] _an tTay 0f-. . NumbWd
et AR -aivay Cound {1 toved
Atiay toait A410m
{he Swiull al

~a proqram 10 find .

numbey

ai . avoot -

ayoiti+  HoTu

QU5QH *
Program <-

Mov Dpie . # oUDO
Moux A » @DPR
NIOV B3 + A |
INC  Dp1R
Novx A, @'E,’Pm.
Niov', B, A

DEC Ry

[
—
-

INC DPTR

Movx A » @DPTR
CTNE A8 Ly
SIMP Ly
INC L3

Nov Brﬁ

-

L3¢ DIN: R;,

Mov DpPIR + H QYy%oH

Mov As B
MOVX @ DPTR 4A

- END

2) Whiile
Jyom an @y

a ' progrom o -lind
biggat umbet - from  on arvay

of m mumhbers - ket {he anvoy
Count [t fluftcl In  9vyooll »
anci anoy  olavls Jrom aqniiu

Andilote dhe 2wdut fn’ e
MsoH-
Pmrlmln'
Movu DpTR 5 d aqnnﬂ
TMOVY A 5 @f)l"P- '

Moy Ry« N

INC  DpIR

Movx A » @DPTR
| Ay B A

DEC K3
L% INC DPTI?.

Nove A s @DF’TR |
CINE Ay By Ly
SIMP s
Lyt Jc Ly
Nov B, A
1_5'-5. ' D_]:’Nll- E;,L, |
MOV Dp‘rn., Fratmﬂ
~Nlov "A. B
NIDV X @opra. A

END .

@ Scanned with OKEN Scanner



35 Dilay Cubroutine  -lo Iniyodult  Time detay of Tinwe peafod @

- Th[ tpu {ake O Cerlain umbes Dt Cloce  Cyeled 4p
Cuetwlt  on  ing{yutlion. T

= In fo61 cloct U  tallid . al * maching Cytlu; ont. 'mnchum
Uiflu 407 IR Ufl'rl"ﬂ'“ﬂm Ph[gd.l

= T calewlatt 4w maching (LJ.'.U fo1 (oFl, wt have -lo‘
Condider 1), pf (ryfial  yiquny -

1) Fl'ﬂd the Jie 0f diday n ke —!utlowl'n? prﬁqram ff
tht  Oyhal  fneguenty ¢ osq2mm -

Nov A 5 T 651N
nga[n-: MOV P, s A

. L
e ! . /

i Cagf{al -Im;mnr.y o
= L.0593MH1

AcalL  deloy ’ ,
[uguenty of wathine

- 8 tycl. = 11105
ch. = 11059
Gnp agafn d /ir
= GI m"'l
Deloy :© Mov R3 » #H'aoo o
DINY * B3 5 Heve. pnfqd 0{ wmachine Cxpff(z
RET | EE LW Y ¥ STV,
A Dqot e Mt
Progiam wathin No-0d fimet Mo 04
_ C'JC'“‘ E H gwodet”  Nachlne 'c:dcty .
Dtloy : Move, sffaco | L g
Hae! PDNI Byl Q 200 oo
ET 2 - L <

Tl mathfne Cyclur = * 2 400 41 = U03
Tlwe delay = 4DIXIDIBMEC = U36-QEEMILL

9 [nd the timt  dalay Ao fub Aoutine
- Delay: v ey, flaso
Hie 2 Nop
.MDP
NDp
NOP . .
DINa Byt | o ] _ .___-; ” t

- [l ‘ ™ v ' -!. i i - g & L E . T ":
NuP . ..-'.I I ;l1'.-" -_'._l-.h'{ s ':'J.-‘.*-_I:.L-.--'--p .-..".._.. & e B b :
. P ol S b e . u scanned with DKEN Scanner

@ Scanned with OKEN Scanner



=
&
]

M (gl -fuguinty < 1120k 9 1
| Mguuniy ol wathfry el 7 1165000, ¢ 0G00I
pasiod ol Marhine - Lyelt = Y/ pigy g pan ¢ 1 0LFLIEC

. [ograro mathing ool ime na o
ﬂdrhl H fAttLt) WMol hirg f-f;f:fu
Delay ! moy Py, 11960 : ! -
Alte NOP ! 750 -
NOP | 250 iy
NOP ' 250 el
ND ! 238
DjN? Py hea b
: 250 o
2
pLI 5 , )
MWHal  mathir tt(fu = 1503
Time  deloy = 1503 x 1005 seC

= 1£3037504¢c
3 For an  fos fydem o7 qosgamin 5 write a4 fubouting
pfagmm 10 gmumc A e _,{mv 0/ Bmjec
AN ¢ (?’Hﬂﬂl -f:\.equmta{ s 1105924 -
Faqunyy  0f  machin Gjcle = 0 q217MINL
period o} machine cyths > ok 5 Hiec

Time dday =D\ Clocr petiod
Exlp®3 = mY |085XI07¢

' e gl Ettuied
Iniyuciion machine ciyels NO-0f- Himuey ND- Mc

Mov 2y, 1094 | .S | ‘s |
Were ; MoV 2y, 7T a5y "' | | q - - ’
Agoin: DI By Again X © 954¥9 us+a

DINL By, He : d | ' . :

NDP . \

NOP )

0P |

noP l
NoP ;
CET .

"
rmm— — =— B -
=

b T — — p— —

O Scanned with OXEN Scanner

@ Scanned with OKEN Scanner



Iantn, lovnl- = (H““'“"l““f-"{ D~ (’r]'-"‘u"l"'"‘f{vf?{mu Cloct feqirny)
: (ﬁ:‘i 52,5 H-) al? | :_'_’_imxll**ﬂ?_f}_: M
| N A

T, T

. L5206 bog
gy gapy THOD TRLAL Timer|, mode|

Twital) e _
Aaaint FWNTL, 3100l y T nlalize TLETH,
Mpv THy o WOEEN

- Stapl Aimed,

ger i TR ’ |
| @ Eié, TV :onil- , Wadt unh) Ainaett €oontd
Nadl ¢ 3N 5, Wa ‘ |
CLR TR, + Shop Hne o
C cloap Timer ot
(Le TH
N Gacn . l
_('jMP { ¥ "inlmdum 1iMe AE!"‘ﬂ "éalbf.m 1 W U-

Knle dﬂﬁlf{ﬂ:&tbwul{ne.

. - D
y wahoot 0Sing o<l intenal Hme,

pviod G eillisees acy |

S | » |

VS !’Jj [wF +ffﬁj1:.l(iu€.- }::C:'if oA rotaking @ Dﬂf.vcmt'ﬁl' RAm Lo (aHL

UM | |

O Sagt ;:41@:1 L:‘-; o2 g No Go ) (DSP
TS St

proqyuin AnS

oV . / :Hﬂ:lh 1| 1Mms d:laj
A call Dﬂlﬂﬂ J
CLE P2.0
Mo\ Ré 4 ‘Hnlb
¢ lay . ~
’ EPL: eV K3 *"”Ml; wele
. NoP 2
Loofy wor S 1yl

v Le.
0y , LOOH J J (e
i p ;_pupL . lpy 2Sb 1000 cyel Y
D’T{d;}; 6; + 2 5
Req B 1 [
imtt delay = olal “—"’"5’“
- OVOX I MS - [OOLAIS = [ S

Le) YTime th:-’ :

@ Scanned with OKEN Scanner



3:6 “""f’!": a Pwgeam

U.rilﬂg__ Qpes | ;r:'lf.ln;-l, > linJ'

“grency clotr frf'rmrf
prﬁmf fl rmrl.;‘
(j ff-i‘rﬂf flfl’ﬂﬂ . [l'mﬂ.“n’u .

1 imf¢ rf.flnj ,— [Maau'\’a!!’ﬂ-“iwho'l] Mﬂl oy _17

@ “pitiol ceunt

[Mb.:

Pt UM revol \alre

R
é FI

Mod Mt fﬂb’"' ;prr.'m:ul H [ y
I‘ﬂﬂfl{’.. 1 "T!Iﬂ(f-"z ~ qlfa dt“f"'""" L ) 0 2 M*.{':’};
Coleod> Bebik PIFFEN o 6@::_'“:“ o 1% :w?
- ,__...} 2 59 J" u
Y AR L s
Mo al-2- - -

F'"'”ﬁfdyrc (u{ lime. Dehu

qroD foY
lw] (ount velue in QM.J.H

EEE_,' fﬂl-{glllf
step2s Lood ke (ni

i

st

sSHM, [Z{_P-ﬂa-b 'rglm Sfﬁﬁ.
e p go51 ALp T aen
nL -(rf vf'l'"lhj

regean] " W

papde| wF cth oA

stq) ! "ftquD Keg: stef

e
0

9

D

[ir100 = (o1

Sl @ kood T,

5T

- {u rnerfuf .

Timev cher Aregrent]

lﬂ Mo {alt‘]!(m
__.;?,_I 'f_? :r)

.= J ﬂ,)

"Ilmt” Mudﬂl

diae At toiven cniege

Wal/Tli

‘ (3)
W&L rr'l‘-!i-"" ﬂf_Jl
] 2

A—
fﬂ‘,;l ol [+ .'?ufr ’l l‘:f |

rnife “frlff

-};mrf (lncl frh}ur "f,.'f

r'-ﬂil} il fﬂl!ﬂ" 'Jf'ﬂ)( Gintvy ( fﬂﬂ" Pf'iff#r/

frlf"f nl r ?w'ny

Malue. o }J (f QL r.‘rfnj)( j‘W}BL (.I'Utk)[;r

. L] = ——— 1__..--— ._‘H-r-"

a nﬂ*‘irllfruyﬂ' ’ {rm'ﬂ Vol 4'J - [ llmffJFl”ﬂ 'yﬁ'_’fﬂ"‘l(f"[wfy/

f‘fnﬂahﬂn 3

F?r':;up{?rrp Cripred fOl’j
o AL andTh  (diweraldl)

mlY {ﬁ?’t"]‘f
-}l ma
r10d) Q'Ef”

for nevd de/ﬂ _

« uorna fime '
piall o Af(ﬂ-ﬂ f}f 515 U.Jlm] {1 (_‘I .

/'ﬁ-— “ U'M:’-"”"'? /T Z) fgu.dtf 1/

Mimtjy-- O
Pﬂﬁmmmz} A !
Frmer] | 1 Time] 0 i

| "’l Hb
e

-p]oll

) anrj renl) fnc’;u?p

@ Scanned with OKEN Scanner



l 3y {%ﬂu utlne

= A

®

Subvoutine {f a group 0l

Which peeuss  sepeatedly.
— Some Optration

not  Qavarlabl oy

indbvuctions  {pot perfoima a
Suld mx

1‘}109 ocln§  S¢veval iimu and 1.1"11!{ o

IMdividual g4 rullloru .

fuch a Imall
Progvam s caled  fubaoudfng
Advoraga i~
.u kngth of i PYogram sy ducuy
Q). Eaty Undevtiand
¥ Fut fr Evtcution
W EHldenl we of numoy
B) A woku Ly wafn

Program  appears (imple . .

3

' ~ Sub swutre A -

chi l‘u?:}.ﬂuh‘ru s _Ili nsruttion
N [aatyutdi

_ | N Rilun - J
mMain Progyanm Do

3'8 ' ‘
‘&m vﬂ mram Whﬂﬂ subfﬂl}”ﬂ IJ Cﬂ."f.d 9 &T-f.f.lﬂ(d
CALL and .. ReT optodu  ox  wed  eitcutlon 04 @ Smaliw
pfnjrwru which ¥ timid o1 - tubdputin.
. =2 Whintvt1 (AL npwdi ¥ wéd {n 1ht ml‘;j PY0gy
am .
The qunﬂ had 40 oo 1he fottowoin
ﬁ Jf.qmnu DJ
veinit o placs umomnlfr_aug hli {n6l.
') The addurur Of On meructlon , H o At fartrucifon

It piocd into, gy, ek -

| 2 The et o mitrnal J'U?IHH-! s Saves on fﬁt -
__-.ﬂatl! l# - i s nt(‘ﬁ.ta'rg | ' ‘

@ Scanned with OKEN Scanner



3) The  Subvoudlnt  oddyens i Specitiead  In e  Chd— Trotyyedtn,, ;
(s plated in 10 plogamn  Counes .

0)  The Submwtine [t E1etuted-

M dhe tnd - pl  Clin fubvoullne. , ReT” woptodt  apptons {,,
ihe - lubyowline .  <The  Los) Aiyieva A ocddres b dagg

Moved on v Jtock-

) Tht tucution b @ wafn Program br_gim agarm‘

It_tﬂ;uu Hnr__‘

| 39 Iﬁgmaﬂ'ﬂn E:‘lthﬂmae Hw pC and {ack

REN

™ ACAL' imitwuction  qppears I waln prgram .

7 T swtwin addvas  oozen  of lhe nw1t  Grstrultion.
ARY e can fagtyuction (1 found  in pc

T Tht owumn  addiar bylt! goaeh om.  pwhd pn Holk-
location  0patn and oomh - [ o {f lowew and onoine
Ie hig hey b'a‘ﬂﬂJ" The Jp s an;rm_nunltd fo1 Wch pwh
gptvation  on {0, Erack - o

=2 Th Jllb'_fﬂu'lfﬂﬁ/- oddvut  oosou ' 1 i:{&&_d in pe

= Tht Subfouiine {{  pyecpied.

=2 RET Optode {4. enwurined of 4he - end o,L fubyou-ting

'main pmqmm vt

‘ 00 3'{. *J
00 3) | .
T ‘Sub ‘Aouting
0pa3. | A CALL - P> 005D '

./ﬂﬂtﬁ.
D052

{p
AR ™ 030 S b3 0063
0L 36
' L_)GDTL 00 } opaf 006y
i 1 o029 DDEH
Q{aLL MO, AALL
. e Sm | Md il . 00 3A . P'OT“'“ At
GE MHur;um o P pohtn  PET vty |
| nmu “ f?tfj S G faeqdte -
e G WO o RPN R L i e

@ Scanned with OKEN Scanner



C —  — —— = - - e

T : ! .
Mtev exttution  pf  per inelrueton | the Content  of @
Slack | lotation  0DHI) and 009H O\ topfed  inio P

™ Two op pop opeveklond  verove e webuin oddsts  +o

PC vom  Slatx« The Hace . pointty [y decrerenttd 401 coch
addfudg hv-(ﬂ pop -

—
The  waln Poqgram etcded.  Jromm {ane lototion  Whw

"{: Lo Wﬂ na-ic (l a-lﬂ'[ ‘u IJ'I'DLH'nt’L rf (a l [ -

310 AL POP  Tndtvuet{ony

pybing onto Hack i 14  gosl £p o points 1o (aut  wied
locatfon of Hack - o, 1 pwhed 10 flalk . -Lhen 1y
(p {5 inCitmund ed by 1.0 The  puth  operatlon ¢ Cteculec

the  Condentt pf g Mgifier 0w alio faved On face
and P ¢ Intremended iy

'me—:" 'Nlov Rg , # a5 Memory ! g pwh; Pwh pulh
= * ‘ | | Ry
Moy R{ s 1L 121 OfHTE”-—Im_ﬂ— _*%F-]_ﬂ:i' - _Ell .
Nov Ry o #g3m ¢ | 108 | |
WIH - R i e
I ’ | o P
PUSH Q.] - D o = e et
e ; la | 12 -
pUSH Ry . I v R
5 . 48 S e I 2
PORq - g Shage S tp TP
0% of 09  pA

popping 1 Comlentt © fvom  {4ak m 10 & Ipeciie deqitien
(§ dhe ' Oppotitc  pro@ys g thmﬁ . For !
top byt of Mo f

¢ decvumented bu eng

tﬂ”."i? PDP y 1ht
f.ﬂ led ‘
P | 10 31?.3.11111 . and ‘lhl.l {p

F‘!L.E“—' * mﬂnury o , I
© | oddrae |- ' P;;h P || PP
POp- Ry  — 23 . iR
. . D .
PP Re 2 | by
. . - e 0
Pop Ry "_“h
I*_.-“ 0g

() Ssconned with OKEN Scanner

& Scanned with OKEN Scanner



3 D(hugi{fjj a paogram
> Drbugqing i dhe p-car.u.f o/ !mrhnﬂ and {.|fmfnall'r15 (N
in a PaogTam. '

> Ixbuqqing procut ¥ dividid Into 2 pawid Clhwy on
Mailc dtbu-ﬂqlng ond dldnarn!r. df.bugqlng= ' _
= fladic debugging 1€ a viswal* indpecibn’ by papor and pendt
Chtek o) a  Jlowchasl  and  wmachine.  Coclr -
-3 Qndnamic dabuﬁﬂfna obfuvu :lF\L-'tfp BFMQ"HU" Corrtenif
Following the Ewtution ‘of cach imbyuction: dv & GIOUP.
Common fourcu o ga7071%
) E[ltc-ll'n? o Da'runﬁ Code - - ) FM‘JtHMQ
- Ahbd bjie oF indyuction 2 pecitying  the WIONg Jurop location.

3. Qﬂbu&aAna -lech "TIQU-LI |
W {ngle gep dtbuﬁm' N tubootd allows €0 gxeoce On
Inwcdon ot a Hme and 4o obleve  hauns o1 each b,

P ollowt 1o Lhetk ©) Tacdrrect  addiar ) Lncotrect Jump
[ocation 401

dhe Stlond Ond

loop! (3 Tntordect  data ‘01 mmma (odu -

By wing kil -lechnigue , we have to Judue loop ‘and
diloy tount - ¥ [ off laige e (and  pbgéve {lag fiatw

. ?_M}Pr.-'l’&.‘ and H de weful oy {m"‘ P".‘.”’me'-,

®) Break point  dib w&?quq' | . |

_I'l' allows o E:]l_f.m.‘lf- ‘a pADtaTnm (n feclionm « P4 Can be
(1" fn your Cmnpuitv bv '—U'“ﬁ psT inthuerion.  {n Mfembly
Lnnguﬂgz. progyem - when Hou pwh  focude Ky rﬂnuv pogan
win bt  OLecute unHI ihe  breakpoint - . ) and brear par'n-t

(on b fet “atia !ubuq,umt mmory addrus 1o debug lhe
nt fegeent of: program . e Con  fplode  the  Segment Of
progam  wlth e © Thin +he legmunt-  tan be  debugged
with fingte Hep  Jadility - This  Hechnlfque  if wied o chect
oud h‘mfnri loop » T/ fection § inttanpls -

@ Scanned with OKEN Scanner



