15 gk ol Laall

& lrod! dxo g
Intel 8086/8088

Debugger z=aclly



dadia 1-15

Aaly Jasay galiy AU oladl 3 ) i shall Juaill 1a & (5 b
O clld JS ¢ 238 A5 ey ¢ 8086/8088 allaally Lalall (renYl) asenil
myuﬁmnmﬂjuuyﬂdmmmuaﬁ&m 8086
AS) s Ad, aadally . d‘a;ﬁu‘d}a‘ﬂbwﬂiﬁmuﬂ)ﬂl
o STy il (e A i B sl el S el Y (e
O - pesdll A Aaadial CESH aaf Y s BN dinig Us L et
zabipl O aa e 18K G ¢ e puall sliay e S 6 Y Bde ) saY)
s+ Agglhall 5 ) pally il i Gaad A eUadY) (e b (5 5ag
zaeaall Jf debugger gl aladiul A4S A o3 Laaf Jeadl 1 b
)llm‘ ﬁ)ﬂl‘.m ..L@A@iﬂl‘};&i&‘h&é‘)ﬂul"ﬂf

o Jeail) 138 8 Ll g AN ABY) IS 2t Turbo Assembler

@A@ﬂ&@l}""\,hﬁtﬂbhaz 15

LS Zalll odgd daliaall yaf g¥1 (paddiien panill Aad pmaliyy A fag 1
Agngall al ¥ (may galind) ey o ing o el ey e (g i
bl Jhead die Lealiag Al cildbid) ge s LAY (Dlawl) peaall
gy ISe 0p paanall Jal el s el N1 ada I . dnSl A6 Y
e 4.:.11_\]1 u'l..\l_ul‘ ta.a_j UISA e L..a:ui_j ¢ Dl bJSD.“ ‘_ﬁ CALI_)J]‘

_ | - gkl
slet jo pa aud (s file wile 8 0380 o cany aealind] AUS (e (LY ey
(e aalg (éL_a alal dpaud (Say MWied ¢ asm bl 1 dae 5K o

s Al elaud
Example.asm
Test.asm

15 shall b 4iliS s odl) alall Jad g Slanll sletind gy ol aay .2
Ao jlen¥ Whaesw dus ¢ TASM Example.asm eyl aladiuly e
dpanin Caldl 18 ¢ Calide daidl ST il pudt (il 2 ale ol

1 MRS (S s object file aagd ala
example.obj
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Test.ob)

LlL“_)LnLe_xS]_,& uy'uz‘)_,m&a;_,ﬁ&uﬁeah)mwi_)‘,d1 PRV
o el A 5o ddnll Apulia pe
linker dagd il zealipll o "Corgdl ale” Gl Gl i) Sl say o L3
dalia E_)_}a.c: ‘;3 dmuiagg ¢ C—AL‘I_).\H aalia ol 4:-1_')'._':‘!1 c_‘.m;li ‘.’-9;-'-" ‘_.5:\.“
b A )l aladiuly @l mlledl ddaud 5 executable Ldmll AL
OS5 ant¥) iy () oS Calall 300000 5 guall 238 . Tlink Example.obj
P S ey EXE 8y uaa Jxialy
Example .EXE
Test EXE :
CSay XSy 0 malipall 2% oSe ABLaD) EDEH O ghadll e eleWY) 2ay
gt e gl B (585 L d e o g AN OIS 1A ¢ 4 A 4y,
eladl agay o Ju el g ¢ ale DA Jo milill Cela 1Y W o
O S Lo Jalaih 5 olad) o o CRBSY o WiSey (e . . . pedi il
%USJWJEWJQH(I—IS)JS&.MH&L»\J@GJAI 12 4 Jsaal
A < galind) of gy @l ¢ o2 i glad g ¢ el Aaly gl
- Examplel.asm 4esd la

e el s cli e 3-15

u._ﬁS'.;Lf:ﬂl dji}“ Jéall éwc@ﬁmu@hyﬁhﬁujsuﬁé
Jadn o e Ay ¢ LS e " hghinad ¢ e b Sal " ASY) ALl
cdh e Lagd La jS3 3 s Cum ¢ 1 el ) Jaealdly

1-15 Jda
DOSSEG
MODEL SMALL
STACK 100H
DATA
message DB ' Hello Arab , woke up ' ,B,10,’$’
.CODE
mov ax, @data
mov ds,ax ; set ds to the beginning of the data segment
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=y

i) 5 and (sl 4338 5 S
Examplel.asm

|

Shadtt Jte Gald Jad
DY aladialy
TASM Examplel.asm

Linker gl J} e caldl Jad
1 alasiuly
Tlink Example.obj
Al ALEN 3 ) pall Je J seanll

v

zealiall das
Examplel

Ves
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mov ah,9 ; load register ah with 9
mov dx , offset message

int 21h

mov ah , 4ch

int 21h

END

b s Jud 13 e
gnsi ol e 8l Ay mdioll ol (B el W) (e de sana 3gms 1
Glia e Shenll as jal Y1 oda . Assembler directives lien
bl 3,813 6 e a3 fia ¢ eVl 6 Ak of e el b g Aises
381 ¢ jay ¢ code segment zaliydl 3 S5 ¢ jay ¢ data segment
- bl Ales SIS 5 stack segment duwaSall
add 5 mov el ¥ Jie Luaulil 431 al g ga yal WV e D sl L2
I ety Sl asbie el Oe e WS o ey sub
W A sl el Y o Ll L QAN B Ly 3an 5 AV Aad o i
¢ Shool @i i lgd o el il ) Lelisad o Y Leall 3 LYY Gass
Cilgan 53 3 gae LSy ¢ prllaall Aaid gy 200l AUE pal f LY A3
a5l al g 0 8 3m se b S Al L Ladi L il Wl Ve
Ph LS o e Balaall s pll B30 50 gl

DOSSEG 43 il s -1

;|):Jd$du,_|_)a&\ L\A_,cg;luu‘cab_)a‘;i‘f;ﬁs;:udjﬁfy\iﬁ
D13 o Ll 4 s Al Jealin 3G Sl g ¢ (o 8 Ua Lieg Y
LS LS e Hgy el o o sa Ui gl o Aagalt o3¢0 a5k

MODEL 4ua i)l s =2

Bgd tad Cam ¢ dme Jabatl s (53 58030 Jinpe leand Y1 138 20ay
Sy ¢ Ay el Lae Jaleip A8 bl €Y Lo daatan Ji gl
lgre Jalatl i 3y of ¢ gy paladl o Jadl Jads Jadh Cuy 160 Wligie 2
a8 sl 16 5 e ad JAly o aad 2aad i 16 ¢y 32 L) e
Shiaut lgaa Jalaty 5 SIAN Jasga (pe ST lia g o el 138 Ay o lSa
:gJiLaS
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tiny Jud sl —1

soad Cun e el el 8 3asmse ULl a2l 06K dnsd 13
o d 64 @y

small Jsa galt =2

e b il Gl (o & 64) adaie 5o da B el 38 2
eond saiy ¥ oclldy mind g DS oSl JSY Ge dualle A
. 4gh 3 g gall

compact Js sall =3

JS Jamn o oSed gl iy W Gpma e 8 mediol S aa g
bl o 05 Alall sda A Sl s Jalaill o N ¢ 2l e da e
Ga bl of e st Mo (segment : offset) <y 32 8 oSy Bamy Led
Ughad 08 o disad 138 3 7 seme e ad Ve n e ST Jad
(522 Y Adding 4_._5\ (_j (151 ¢ ¢)A.“ 138 3 san CJI;CJ:JA LJ‘ array baal g
s 64

large Ja el —4

Caalyedn e S Laie S Gkt o 4y gebind 3 (S
38 Aa g oplw wad LY o U gyl ae Jalaill oSy
o 64 dighias o) paan g2y Vo cang Ll L L ailily o mali
huge (s sall =5

o al sl i Jarge o sell Ll 4ndy sa

il e EH A G s o] g Leaa Jalati A el il alaas
banaia 058 el of Cya Led fan Lsia small diasall 5% ¢ 5 2V
gl o) lan S ey By ¢ Ul ol 64 X, ¢ el 64 A
5og e llia il 1Y V) oSa LS Jaagall 138 aniios o cangs . Aa)
i, 2al 5 ¢ 4 ¢ 3 CDhasd B sagasall amdd Angial oY SlY il
3383 el JF MODEL La¥) auimg of g dpddy o sl 3 5k
code .data s .stack Aibiaal el jaY)

stack s ot el =3
LSal y o AaSaS il Lgediionn Al 58I S daay a1 1
M0 ¢ Bge il el e el die g Gaslie malipal) Led o 3ay
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Pl eV (LS A0Sl o3 wpaad oy Cua ¢l 2Y!

.stack 200h
code 4ua gill 1ol —4
OF BaaY . palind) 08§ il 4 S g3 e Jall Aoy sasy V) 1
e (SVy stack 200h ¥} b (IS LS saay CiiSH COlalae Al il Y1 120
P e dlld o JUaSy ¢ END el el code 5a¥U fay e Jall

.code
add ax,bx
sub ax,bx
mov ¢Xx,100
END
DATA 4a gl 1l -5
b LS iyl 8 Aeaitiaall Ul ¢ da Ada daay el 1
.DATA

boundary DW 100
counter DW 2
message DW '** ERROR MESSAGE **' ,'§

END 4 il sl =6
¢ Uad Ao Slanh ey 5e¥1 138 0 gary ¢ gealisdl dles aaai a1 13g
.f‘ﬁ“lﬁ@au‘)ﬂ‘géigo‘g)_gﬂ‘mﬂy

s Lpemnsy ¢ Uad oy B8 aga 8 Sl s o o ¢ 4 ada
.Lg_,\‘a\ml'é_)_,)'a‘;‘a Kyi Sl ¢ e

g U sl ay laend malind Al 5l gan (2-15) JSa
v Al 4 gl
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DOSSEG

.MODEL SMALL
.STACK 100H
.DATA

.Code
Your program

END

. é.\auy‘ Cua't..:‘).l.‘ dalall 5_)_3.‘a.“ (2_15) LJS-:'

ganill 431yl ol 4-15

Co OsSea 4 Cumy el Y1 (e el (5 a0 8088/8086 pllaall aenill 4a)
3y bl b Gk ge el Y o3 G of e el (e uaal)
Lo Lipead 28 60 Al Y Jod Ledie Sumy Leiles () Qo f S AW
LS Cile sene H el V1238 auii f Upal S8 DY L Aol B eli yo
e Ao gana J€ Geon dupan Al Slalleall et Aad Al s aie Lilad
Cpidiza ¢ i.c.wdsu_bog‘)uﬁuiﬂ)m :\.E\A‘Yiu'a:._iclhc}cnih

v Al o3gn daa pll landad alaaay Y15 Al 4pal Ll of e

JEINT Al gl ds gana 5-15
Transfer instructions

el 0 DAY oKa e il Ji5 dald el N1 (e de ganall 038
D el oY) edgd Aalall 5 guall L Lle i S s

mov destination, source

s¢8 source Wiy ¢ & n o Jal ey move jlaidl w2 mov A8l Cus

4l coadin oA laldl J Caagd s destination 5 ¢ desleall jiae

ouad e IS G Y Jaad e Jime degleadl of g L 4 glaal)
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Oishie (e i o Elad) Chlaia (e Sase (& O (Sl (e gl

.t immediate 4 )8 daglae Jaaall 6K o (Say LS L3 _SIAN

QPR TR PR H OV [RL7 EWPN RRTE W 75 1 P U
mov al,bl ; (w8)al Jawsad ) (<u8) bl Jovalt iy sine Ji
mov ax,cx ; (<wul6) ax Jawsadl ) (<ul6) ox Jawall iy sina Jis
mov bp,sp ; (<u16) bp Jdawall 3 (<u16) sp Jaadt Gy gina i

mov ds, ax

mov di,si

mov bx,es

mov ¢s,ds ; ol adaa Jasa Slygiaae g8 (S Y TEN A SRV
; Al adaie Jawa

mov blax ; <w 8 AV ¢y 16 Laaaal cplaall ¥ Uad 5o 1aa

ASh Wla 4 Cusy W) WS Goall S dulua Gl agendll dad
MOV AX,CX a¥' Om 38 <lin Ladd ¢ 3 paall 5,08l GoalYy
+ dan i g aanall dagdy LeglS < mov ax,ex eyl

o dasteel jaaeS o s dall COlae e Jelai CulS QG el Y aea
register COlauall 4 ghay Uleal oy Lo oo 138 . Ao gheadl 4 oadiu Caoa
Lid ¢ oYl isk 805 800 e Jalad Sl & Y Cus addressing
o <u 8 immediate data 4 ;68 dagray Jaine o dread (Say o CDlaiaa
c Al el Y LS ey 16

mov al,03h

il Aagleally (< B) A Case o J¥1 chad) Jasy Y 13

Adaill & 4y oSe dagled sd o} gy b Gall Cus o (<y 8) 03h
. (6 _paiatn)

mov ax,0ff35h

pm s sile . (Cul6) f35h daglaally (2u16) ax Jowall Jpend o5 L Cua
@m\du|§u5u)m‘qdﬁaﬁue§_)diﬁ)m
Pl o a5 (sl s Al e o ol e ESH (G as el
@tﬁlf|JY|UﬁuSt:\Ltﬁ!w‘wym?b_)ﬂ'léf)l“.n

kkk equ 33h
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Gus kkk el 33h Aail elhels jheudl da e 33 4nn g el 2 equ
el 13 4d ek audage JS Ne Adads kkk el dagiuly leuY) oy
Cpalind A

2-15 Ja

00, 01, 02, 03, »lly ah, al, bh, b, ch, cl, dh <l Jaay el Y
i Clygina e Agl ) dal Jew sy & i il e 04, 05, 06
G.au)_ﬂl ‘,..:s_meuhj,a._a8 Clatteall dscgdjtﬁezd\fmn 138 . Ml
e i L S P

dosseg
.model small
.stack 100h
.data
.code
mov ah,00
mov al,01h
mov bh,02h
mov bl,03h
mov ch,04h
mov c¢l,05h
mov dh,06h
mov dl,dh
mov dh,cl
mov cl,ch
mov ch,bl
mov blLbh
mov bh,al
mov al,ah
mov ah,dl
end
=il Y aag g examplel.asm 4asl Cile 8 4l gl 138 40K aey
t el alasiuly eyl agle Jadl Sled)
Tasm examplel.asm
: L‘«;!:? LASC.ALIJ.LU Jwetll 4108l 5 ) geall LA“' d}a.aa.u tlinker dy-a_,ﬂ'
tlink example!l.obj

337



P ad) aladiul 385 li€e iyl o 258l ALY 5 gl Jo Jpaaly
examplel
Lugune dafli 5 4 G 03 dos ) el as s galind Mise Cua
& e Vo A o Wb auday Y meld b 138 Jie oY el
Jala Cdlawall Cligiae (e phy dadi aY 4 et B QY ¢ dagldal
O 4o WSy il 8 Lega 1550 Japall cualy gl a3 Jie 8. e
OF Dewdll dasiuly oSey dam ¢ Claall 8 el 20 dagh s
S Jb il iyl 30 ey Ly sine 6 i pelladdl Claiia JS s
al el aladil Ue e ad oo Y o Ay gthaal A5 plally sl 2w
ol U8 L0 amy el Aa (550 Sshady Bkl palill MG LS
o Y Al o s malipl b Gl ddaad (6l vie anii
o rins Al L aed ) e Ul 2l AG b dadic 3 yied ddgal)
30 o Adadind g el (e el 8 Jsaal LA LoE o el
bl

Debugger izlaai6—15

gl e sl ALY 3 ) pall el 0 Gl AW el 4 Jax
sanll A Jsaall WiSay AL ¢ dna Jaladll s gldadl 21 janal a5 s

A PN

CATASM:=>debug examplei.exe
AN iy ey Cus 4 daga g Adle Sl el jagal 3 Jax dllly
t AU o el o alasind $liSey ¢ JSGY 58 Cursor

R AW 3N el 5 Awdal yuddt 1-6-15
entere&(d)ﬂldﬂh@@@@%lﬂgﬁ’rﬁ)Rq)J s,
f o S Ll ginay Clladl apen Sl gl

-r

AX=0000 BX=0000 CX=001E DX=0000 SP=0100 BP=0000 SI=0000 DI=000
DS=272C ES=272C 8S=273E CS=273C IP=0000 NV UP EI PL NZ NA PO NC

. 138 5 CS=273C Jawall 5 AX=0000 Jauall Sliginae o (5 5 G
Cus R opall any daell add S fpae Jaoan il i el oliSay
Wy O el Ml plandt i e Jadd 138 i giae ol gl
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¢ Adkall 038 day syaall il daall 40S Jauad) 138 Dl finae st Gl 2
. enter Ga_dal Sy daall sda it 3 i a1 1Y

b Bagasall flags adeY) mes Aoy Glo Ol AAE AT 3 ey
bl A Cpy (1-15) Jsas o b ol aaly OIS 1Y ple S Allay lladd
caaly calS 1Y e S ey oia culS 1Y Lgd S 13y 2Dhe)
oy el 380 Wil 5o Mo Jualilly el oda Jina i

plel) aad g s pled g sn st plad
set to one set to zero

Over flow oV NV
Direction DN Up
Interrupt EI DI
Sign NG PL
Zero ZR NZ
Auxiliary AC NA
Parity PE PO
Carry CYy NC

Danl la peday S e Y1 Ay ol (1-15) Jsas

Un :"{"_J ?‘A—ﬂ? Al glaall SUWYY alial u'ad& 2-6-15
AL < 48l 038 (aje g ¢ el el BY AEN < EEN 5 SIAN (5 gias
sl Al s el L Gagdh rall e 05 am L ik Y Lalls
G5 Un e A0S 33k e Loy il el Y1 038 (ya e 404
CATASM=>debug examplel.exe
=T
AX=0000 BX=0000 CX=001E DX=0000 SP=0100 BP=0000 SI=0000 DI=0000
DS=1898 ES=1898 S5=18AA CS=18A8 IP=0000 NV UP EI PL NZ NA PO NC
18A8:0000 B400 MOV AH,00
-ul
13A8:0000 B400 MOV  AH,00
18A8:0002 BOO1 MOV  AL,01
18A8:0004 B702 MOV BH,02
18A8:0006 B303 MOV  BL,03
18A8:0008 B504 MOV CH,04
18A8:000A B105 MOV CL,05
18A8:000C B606 MOV DH,06
18A8:000E 8AD6 MOV DL, DH
18A8.0010 83AF1 MOV DH, CL
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18A8:0012 8ACD MOV CL,CH
18A8:0014 3AEB MOV CH,BL
18A8:0016 BADF MOV BL,BH

18A8:0018 BAF8 MOV  BH, AL
18A8:001A 8AC4 MOV AL, Al
18A8:001C BAE2 MOV AH, DL
18A8:001E 31E4 XOR SP,SP

Y e a3 @A ¢ CS=18A8 Jawwdd Cilysine o (Baw e Jaadls
dati B pdlie Of siall 2en o Jauall 138 Gl fiaal 4000 0000 ) el (e ol a0
¥l B400 4345 <l MOV AH,00 Y1 Sad ¢ 4y pdaindl jaY) 350l

. 8AE2 _a 4 43 MOV AH,DL

& platadl < &N 5 SIM (e g la cliginag e 3-6-15
Dn &{fl-l

Ose 4 1 Cua Dn L 380 Ge G s e Shfise e (Sa
P 0sS Gal gaies  Adaal age baie e lage S Ao
Db LS ¢ DS ladll 2 2 5a g4l O ganll

CATASM>debug example2.exe
=r
AX=0000 BX=0000 CX=001E DX=0000 $P=0100 BP=0000 SI=0000 DI=0000

DS=1898 ES=1898 S5=18AA CS8=18A8 IP=0000 NVUP EI PL NZNA PO NC
18A8:0000 B400 MOV A 00

—Do

1898:0000 CD 20 00 AOOO QA FOFE-IDF0O4F 03 FD 11 8A 03.............

1898:0010FD 11 1703 FD 11 EC11-01 01010002 FFFFFF ...............

1898:0020 FF FF FF FF FF F¥ FF FF-FF FF FF FF 83 18 4C 01

1898:0030 98 18—FF FF FF FF 00 0G 00 00

59030 CSW Glgfise age S5 DS=1898 Jawall Cygiaa o Jaal
(s dain 10) O 5ie16 <l dine oyl S5 Ol sl 13gd 4 g

Ga (yaa () gie o pali l) 3ili 4-6-15
CS sl Jamay 2ol o siall (o T galipdh 30 A fay 5a¥1 108
e . CSIP o sSan 2l Dy gfsie ol - TP e 51 pdise Dl sina
Syagall e M0 S o Cuny G a3 aga gt @ Glsiad) wie ddil
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Jasall pial e Y 4B e Gilall mal ) el SN L) giall 138 2ie
3l Fages iy o Jlials TP sl Jpesd 5 —RIP ) aladialy Y TP
i Ja Cua — GOOLE damdl L apdasd @lld 2ey . 1898:0000 () siall (ye

o2y o) 48 Iy il el o aa JAa Y (530 el 13a xie bl

) il (oam 230 30 5 sh (0 el ) Bk daia 5-6-15
Tn

228 35k e Janl) cUadl ol jAsul el sl 345 Trace, T dadie (Say
i gdhadl gl Y e & n Gus Tn eV kil 5 gk 5 5
ﬁjAOIL@Im_)SS-i&JG@Uﬂ\wShIJS#mTIM
es al Jamsal U guia W3EH 3 yall 3 5hadd o gie (s ging of WY TP el NI
ST S 5 el ppan il fina sawdl el 8 shad S M aey . CS
P LS il b

CATASM>debug example2.exe

I=-

AX=0000 BX=0000 CX=001E DX=0000 SP=0100 BP=0000 SI=0000 DI=0000
DS=1898 ES=1898 SS=18AA CS=18A8 IP=0000 NVUP EI PL NZ NA PONC
18A8:0000 B400 MOV  AH,00

tl-

AX=0000 BX=0000 CX=001E DX=0000 SP=0100 BP=0000 S1=0000 DI=0000
DS=1898 ES=1898 S5=18AA CS=18A8 1P=0002 NVUP EI PL. NZ NA PO NC
18A8:0002 B0OO1 MOV AL,01

tl-

AX=0001 BX=0000 CX=001E DX=0000 SP=0100 BP=0000 SI=0000 DI=0000
DS5=1898 ES=1898 58=18AA CS=18A8 IP=0004 NVUP EI PL NZ NA PO NC
18A8:0004 B702 MOV  BH,02

t2-

AX=0001 BX=0200 CX=001E DX=0000 SP=0100 BP=0000 SI=0000 DI=0000
DS=1898 ES=1898 5S=18AA CS=18A8 IP=0006 NVUP EI P1. NZ NA PO NC
18A8:0006 B303 MOV BL,03

AX=0001 BX=0203 CX=001E DX=0000 SP=0100 BP=0000 SI=0000 DI=0000
D5=1898 ES=1898 SS5=18AA CS=18A8 IP=0008 NVUP EI PL NZ NA PO NC
18AR:0008 B504 MOV  CH,04

Ea 5 Sl 3 o) gic Cligina it 6-6-15
Ma o sie b Apes Ao ping el 2t Qllay syl e SN 3
oa Joall Gl olsie A Cwus Ba VL el Sy L o5 QN
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C il 138 Gl siae japall (gagm e¥l 1 LS My Cus ¢ L@l gias
M\a&h_)uudu).hmj od_,a}a.“

Q audll faz g All 7-6-15

c st o oaaall (e g AT enter &5 Q ) AU,

Gy ol Cilygiaad 4 0l dal ¥4 paladl 1 Jhe LS Jgla
. audl e OS Ak

Gkl 715

¢ Lyiaal) 4 pindly 3 peaiddl g2 Lo il L1

§ Cdlaall &3 giag 2 gcaiall 2 Lo L2

el 20 A S Jai M3y ¢ jawall e laidly sl L3
¢ 3 shi 5 shad

bl asi A Gll b AH , AL Oplaadl Jeay iy sl 4
¢ Logia Jama (sl iy fine 288 550 Cplaual) opds S fine Jlagiuly

$ Mia AX,BX ¢ < 16 cplase Jo oS5 Gl cupah 22l L5

As)3Y) Jeal sal 038 oS 1 e B &l dad3Y1 a2l L6
¢ JGal b O L gl dali (e Yy Jladl 4als (55

B olad JS 2T My Clasall Sl gine LS ae AN ali sl S A6 L7
Pl By A lial (5 siad Ol apes of el

AH AL BH BL CH CL DH DL
00 00 00 00 00 00 00 00

MOV AL0S = == e e e e
MOV AH,01 e e
MOV BX,AX ~ ~ — = e e e e
MOV CLBH = — = o e e e e
MOV CHBL  — — o« o o« e e o
MOV DX,CX  ~ = = e e e e
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ARY el gl 8-15
Jump Instructions

i e el Y) Gafi B e ralind) il 6 b pdleall o Adadl Sactal
gmﬁma&adhgugcimmlamggscj);“u&ﬂém@w\
¥ s s gl o e g 22 W) e Ao gene o Tima Ales
&S S el Y Gany g ol pdlaadl AU ALl e Sl
ol Bl . el DA Y (e e 2l Alesy N (e e uaS

S e Y

Unconditional jump kg el ¢ 388Y 1-8-15
oSl Y aam m._,@uu Jiiy Jag phall e el el gl e xe
baama )5Sy 4al Y b (30 SN 138 L dayd g a0 p0 aaaall s aal
oy el s .l J‘J s Aadkall o3a r..a:.:mz Cua label Aiwa dadla

oA g dag il e il

Db ledl e JAs

jmp label

again: mov ax,05H
mov bx,ax
mov ¢X,bx
Jmp again

LS ¢ 4 55l & yall mov ax,05H ¥} Ji Leahaiiind o again Ldkall Cua
e destiincall Cledall Jag il (e . dndd N o 3 Lad Ledadiul
ooy O OSadl ey Lld ) (5 51t of Saall ey gond Caag fag of 2
Gl o Adal (5 giad Yib@‘u&.b}3l‘;iw1u_,_);a.\c
Asmy e Y IS LAY Ae pw IS Goally (18 O g

o Ay 9 Aadkad) Algs o Adlse

Conditional jump kg dall 38l 2-8-15
?'H'.'\'! ‘ nga.aUa_)u Y "|.J1 er.uulju.\! U“t)““ KT U\S@M‘lﬂ tf_}.lLAS
Cun gazdal o e (b el ety oy o 60 (8 Lo 00 1aa (Siay

Aigh ¢ e o Wils gz i daypd o« Gl ey 0 e day

343



LS ¢ aaly (g st hall ale of (ol ¢ 1 i (5 slad agiil) CalS 1Y DA 8
Jsdn . 1388 5 ¢ pltaall gy o8 Alee AT 8 Dlea llia S 1Y 138 Sl
gl aa Aol 3 iy 5 el sl b Gan (2-15)
Jie e e SV Agea Alay Aay phe 58 el Liad olia . 8086/8088
Aol ()sS5 ¢ Liall o S Al cul€ 1Y GE ey M5 JA LAY
s (5 sbo B LIV ol 5 1 iea (g sby shall ale S 1Y il e S

. Liad
Jeml A “g‘} i Ny
JAiY
JA jump if above _iuall (358 dagall culS 1Y
TAE oo st o il b b Al S 1Y
JB jump if below _deall caad dagulf colS 1Y a8
JBE At o jheall Cuad sl ColS 1Y )
JENZ jump if equal sl (5 bl damll oS I3 el
INC jump if no carry Jes s (S5 o113 568
INE il e gt ¥ Aol CalS 13
JNO Bl 3 i a5 o 1Y
JPO jump if parity odd a8 o calS 13
JNS jump if no sign dua ge dayilt CulS 1Y 568
10 | ol b oad s oS 1Y
JPE jump if parity even dua sy okl ColS 1Y el
IS jump if sign Al dagill cal< 1Y )
IG jump if greater jiall (po Sl Aagill K1Y )
JGE s g il fe Sl Aapil K1Y ol
JL jump ifless siall (po J8 dacall culS 1Y @
JLE 6 g o cpe Ji Al cat< 1y e
ICXZ a5 g CX=0 Josdll S 13
Lasodall 5l (2”15) Ja
3-15

WS 1Y Cusy BX Jawsally AX dacedl clgima oo s 5 oS
b Jha aaai Gagiia e LS W e DX Jaall 81 aday ol glusia
. BX 5 AX Oslasdl (e JS Gy sine o Blial aa 13 DX Jaadd
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O Sadl e ad alall aa U mdlisd e gelind) 13 el S s
v baand) el b B e o e AL Ja e S el 0 S
MOV CX,AX
SUB AX,BX
JZ HERE1
MOV DX,0
JMP HERE?2
HERE1: MOV DX,1
HERE2: MOV AX,CX

MCXMi@AXM‘thMJhaim il 13 o Ll
%AXM‘LPBXM‘&J&;MCJLJJM‘dﬂ‘)«mu’
Ay S AX Jasadl Sy e Gl SlIY ¢ AX Jasall (3 Aagiill aa fa
Ol )i 2 plal) Ao culS 1Y Sl any L CX Jaall (b Lgn Llaita)
S O ol o DX el 1 bl puiy cgdia aladdl
S gealipll pand G buda e Cplaadl S 13 LJ HERE1 4Mall
On AX Jasall Ul gina 3 jinad HERE2 Al () il o5 DX Jousdll 4

. CX Jaaal)

LOOP Y1 3-8-15
ic gaze Miy (Ml LOOP oYl clilall Jasd slasiu¥) 5 560 al Y1
Gty Sl all e 23 agd 5 Sl AN g Ay B panadl el Y

D be A ki el e JES . CX Jasall Sy sine

MOV CX,0010H
HERE: MOV AX,00H

LOOP HERE
Akall 3 LOOP a¥! (a1 53 g3 pall el V) e gasa galipl 130 Mg iy

Jdsaall Ui CX Jasadl 3 ) jhe 2320l 138 a3 5 (10H) 16 22 HERE
RURIE
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B SIAN A Jaladll < ghad (Jg) 9-15

First step to memory addressing
f ool LS Lat 5 3 _SIM aa Jalatll 8yl s

Direct addressing 5 jdlall 43y ,h8 1-9-15

5 pdilae 4ndi ¥ 8 dma Jaladll 3 a5 o gie e s ARy kel ol B
o300 aa Jolaill 5 p3buall 45 Hhally 43y plal 038 Cuen ol

Al el g9 @l e JES

MOV al,[2000H]
G BN & 2000H sl ol culll Glgiae JB gny ey g
cal Jaadl
MOV AX,[2000H]
c AX Jaaall Y a0l (5305 2000H o siadl il gina JB e 53
MOV [31F2H], AL
. 31F2H il pie A oyl AL Janad) il gine Ji5 ey M
LaMig ¢ dudi a¥) A5 pdle o siel jeda Ll Y1 a3a IS 4 4l daadls
[T Ol sl G danday 0 sl of Ll
Pl el A S Cpaa San O siedl B O (Sl e
MOV AL table
G - AL Jawall ) table anU slewdl cylll Clhfine Ji i o3
O st ol 5 e adaie L Baaaa Ly (5% 5 bl G sliadl asen
D c-‘jgj_al“ d;a.u@ Jsa gall O il ha el Cuany B84 2000H ) siedl

Indirect addressing 5 ydliall & 44 bl 2-9-15
Gl pe Jelailly peanss S Juadll 8 U S5 L Dgiall (e 36y Hhal o3a
u_,Sg Alal a2a GB dns Jaladll eﬂ___m ‘_;.'1“ L'J]J-'”‘-“ (ATEN 3)5‘.')11 QA 3 92 g
Al Je JEsS . BX, BP, SI, DI ¢ A0 zlleall claas aal 6 1352 5a
oY) 0 elladl e Uidly 1000H 30l (5 sisy BX Jawsadl L_,;.Jm
e FEW JLAA:.L\ C_‘Lua.“ ?—9'““' Al 22a Lﬁ MOV AX, BX u.‘h.“
‘_‘,J \-@-&u:u“) BX d_a.a.u.“ Lﬁ J_}_&}A.“ (4\:&:1 LFJ'“_S) 1000H u‘_,.u.“ u‘.,!}xa.n
LS s e G Ot snmsall BX sl il gine o (51« AX Jassdl)
Guasll gnp pae (o ¢ londt Aagled) Guldy Aagleall e i W
o Wl WS AX dasall (8 Lpaiiay s BX ol il gina pellaall i
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Sl gl o e Ky ) sy (e Rigie) Ll G5k Js
Sl Ggals a3 3 DS pig il daane S iaal Ly et Canany A glaall
Ok DS=0100H Jawsall <l gine <€ 13 adf (ol ¢ Lol LS5 W iy 4
4y 53y 01000+1000=02000H fsield lygfine emis (gl yaY)
s Jalad BX, SI, DI wlawa) f Liaf Laa¥ o AX dasall (3 Lgaiiay
Oistie (gt BP Jasdl Wiy DS e jaill dasse ) dapuie (psle
@Aﬂg.x_p.'a_,ﬁe.u_)onij-_\ﬂ (3_15) J& LSS c-‘_“g‘).ai“ du.dsu_};m
o o Ly &gl e p gl 138 o ABHC L 3 QIS 80l e A5 gial

W WY

B _SHAl

1000 _ 4A

>

AX — /1001’:?55
1002

10 00

BX 1003

5 5

mov [BX],ax 5 il pall 43 gall (3—15) IS5

MOV CX,[BX]
MOV [BP],BL
MOV [DI],AH
MOV [DI1],[BX] (Uas)

Sl ea B (Al A Olsie Clhgae Jie Y e s
¢ CX dawdl ) BX Jasadl 4} LWl 5 data segment <Utadl 5 <13
O N BX dawddl e IV Caaill @il sina S S0 e Ly
Chuail Sl CJA ¥ Al e b s BP Jaaally 4] L
s> o s DI dawally )l Jgic (A AX daasdll (0 (g 5lall
a9 3 813 N3 803 (e Jily Y 4y 7 sanne b CAD aY1 L ¢ il

gl Judh
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claad) el gl 10-15
Arithmetic Instructions

g.l_)...':]i_,c_)]n.“_, c.u.s.“ ot @Yiuu%ﬁu&guﬂt WS _).q‘_,‘
Cewl6 e 8 Gl e Wil al oSay Sllaxl oda JS . dasdll

ADD aaall ;4 1-10-15
:oa V) 13 Lalall 5y guall

ADD destination, source

12 34 55 F2

ADD AX,BX oY) Mt day

AX 68 26 BX | 55 F2

ADD aaall Y e JSO (4-15) Jsa

poia 5t 5 destination <53l xa source jladl aan Al ey 138 B Cua
:Q@uﬁxsmi O o gl 8 Al

ADD AX,BX
il iy AX sl il inae pe BX Jasall Qi gine aany el 138
S+ 16 Lagia S Clana pang W1 13 of BaaY L AX Jaad)
. e 1@%}@)%(4—15)
Pk Lo el 1 e g al At

ADD ALCL

o0 U Cauall ae CX daddl o JgY) Gl Sl fine pang s
o AL Jouall b dail guiayy AL Jaasal

ADD AL,[BX]
& BX Jadl B ad e o3 (cLuS) PR I LR R PN fan sl
o AL Jassddl (g daiill iy g AL Josnall il gina
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ADD AX,0F437H
AX Jowsall aa (c16) F437H 35l dadll J cullh pang sa¥) 10
iy fay ull (gl JB 0 paday s el (B . AX Jasall (B Al sy g
c skl el 8 A e ANA il Al AH Gl gy I
ADD table,20H
Gafill juyy table caall 5 S (e il fina pa 20H <l gang (530
Ul adaia 4wl 13gy dhand oT5 table el Ol L Sl edi B
p Al L dlly Je JBeS . define 4 gill el alascialy seals ult dglay
s table DB 22H
.22 A0 dail Ledaey s table Leaud Cub Jamy gon dll jeY) 13s
e table DB 22H, 25H, ‘A’, 33H
Lag N1 oday ¢ Aiad AFSNY Al lgderys Cub 4 230 S Y 13
¢ word 4aK jasy M DW d Y Laad <lia . table anYl Al gl
Y ¢ Gl 4 jasy 3 DQ Ja“z’i_g ¢ S sy 53 DD _)A‘Y'l_g
Fiay YU Galdl andl 5dl W) 238 pian (4. ClalS 10 oy 3 DT
LB saad 300 LS 4 ol J4f o se
o 580 S man S VoAl oA i VT g D) degd fLEY) (e
U e At e 8 Uaa T LY Dl L a0 5 903 S
ADD [BX],[3F20H]
b s sl o giadl Uy fiae e 3F20H o il il fine pan Jslag a3y
s e Uad 13 s BX Jasdd

ADC paall o 2-10-15
Dot el 13 Adlall 5 ) gl

ADC destination, source

2= destination <yl xa source eaddl aes o4 je¥l 1 4 Cua

daiil acagiy ¢ aaly o |jiia 68 Al carry flag Jesdl ale il ding
b bl AB e angd

ADC AX,BX

Gl e ae AX Jaadd G fine aa BX dasall il gine pany ¥ 12

Clanie aany e} 138 o LY L AX Jad) (Al gy Jaall Ble

¥ 3 g g Lay i (5-15) S+ Jeall ple g 0l 6 Lagie S
‘;\:’La_}a\}('\\.\shu_\cdﬂlmi
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ADC AL,CL

ADC BL, table
ADC CL,40H
ADC BX, [ST]
A 12 34 B 55 F2
CF 0
) ADC AX,BX _¥! Liih amy
AX | 68 26 BX | 55 F2

ADC paall 1Y ana g J<3 (5-15) (K3

aagulf t&;d&l#&eddﬂle)&mﬂi Q\ﬂ)ﬁuca_ajf‘_gyﬁoh&
éJ-ADCJADDwJAY1O£L§Jﬂ|L‘PP§Ad‘y)&LAm-‘—:IJG.“GQ
A D (5 L A

4-15 Jlia

@ Aol auays 4AT8B451 5 3F246718 (pal ll memy ladliy i
¢ @32 e OsSe Omd gl e JS o) A L DX 5 CX 5 BX Cdladl
il i AL Baad 98 ja 032 Laghe S (el ) pand Ay llia il
(B451) AU a8 1 (e Jg¥) Chaill pend & CX 5 BX Cplasad 4 JgY!
A e P Chaill pand Al 3ag ADD ) aladiuly BX aesall g
Jaadl ale 3af o JSx ADC eVt aladinly CX Jasd) g (4A78)
0ol Gt ISV peadl Adee (e Jes s o 8 4 jlgeW)
Ldee of Laa¥ . JE 13d g Lewy guw (6-15)085 . i
ADC el plaifily uly ADD a¥) alastisly o5 of g (103 peall
o fre lee Ale Llee (o Jead ale pangud ADC e} paiiuad 5 4l
- Uad tedaay s Aol
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67 18

B4 51
He
ADD BX,0B451
BX | IB 69

ADC CX 4A78
CX 89 9D

=]
DX 00 T 00

2 e ¢ 332 Lagia JS ey en (6-15) Ui

PSS S o oSeal e ALY maad) Aplany o ghae (3 pmals il
ADD BX,0B451H
ADC CX,4A78H
MOV DX,00H
ADC DX,DX

SUB 7 bl wl 3-10-15

DAY eV b Jead ale 38l Y Laaal ¢ pealdl Jie - lall ol Sllia
Ce dadd clydas ok SUB LY L ¥l 4 Jdead bl 3l
byl Ded ¢ Caagd 8 Aagil aayy caagl il gina

SUB AX,BX
L?ejt;;ﬁﬂl o3y (L_i.lgj‘) AX Jauadl (e (_)J.a.an.“) BX Jawa C-)L-'!"'"
C ke g hall Laila g sSs Gingdl o e s 2S5 AX o)
S L VN W PR

SUBDLCL ;  DL-CL——> DL
SUBAL,BX] ;  AL-[BX]—> AL
SUBBL20H ;  BL-20——> BL
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SBB 7 skl s 4-10-15
- gl B Al e gy g e CF Jeadl ale g Haadd) » )l 20 L
;b L ol AR (e

SBB AX,BX ; AX-BX-CF —> AX
SBBDL,CL ;  DL-CL-CF—>DL
SBB AL,[BX] ;  AL-[BX]-CF —> AL
SBBBL,20H ;  BL-20-CF —> BL

Sl s SUB _)J‘JiLHéea‘sLu o ST A s s s Olg__.‘_,.ﬂ
b o oSedl e dlld oY SBB !t L aadis of ey Al 5 AV
.@;Jiy\,i@l;\mjusuhls&%m

CMP 4 G4l 44l 5-10-15
A CMP il ul gkl oo SESYH L6 2asiuN) 5 el el Y1 e

CMP destination, source
asag o Y L 81, destination <yl (e source jdaall 7 obs Ay Cus
bl CDEAYD 8 g ¢ ki o Gaagd R oSy Gaagd L daiil
e a) 138 26 (e B gl BalEAY) L G Bl yal f 5 peYT 138
lgah zlas Al clialall 58 Loadalls o 2okl e da Dle) A
o aady sl dad st 050 Sa AW (e S Lagdh A peal el 43l
ol 13 gog Y ARL 2kl el ol Al a3 (3 Cua oyl
. CMP et axdius el oda 4 N ¢ 5 580

DEC 3 INC 4l ¥t 6-10-15
coandy ey lealdy J juad Glbgae a3 Jde sl g ol Jaad
p IS A e (il Aalall 5 ) sl

INC source
DEC source
Pt be AR ey
INC BL
INC CX
INC [S]]
DEC DL
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DEC [BX]

el g 3a¥! A apnsall Juadl Clygiag e 1okl T cead Lenpen
.E‘)S‘..‘.Li\_.;‘...:_gi (L.'.'_u 16 _9‘ 8) Jawa S

5-15 Juia
b dafill amyg BL 5 CL Oddasall Clyging i asly Loy Sl

MOV AL,00
MOV AL,CL
DCR BL

YY: ADDALCL
INC XX
INC AH

XX: DCRBL
INZYY
HLT

6-15 Juia
foass CL Jasndd) Cligine e AL sl Cilyging andy ol gy i€
2ol Goh e @y DL daedl i iy AH Jaodl 5 il

L Ssal

MOV AH,00
CMP AL,CL
IS XX; CL>AL put AL into DL as a remainder
; and stop
YY: SUBALCL
IS XX1
INC AH
IMP YY
XX1: ADD AL,CL
XX: MOV DLAL ; putremainder in DL.
HLT
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MUL < pall s 7-10-15
D ed aY) 13t Al 5y gl

MUL source
16 o 8) Mas (558 W source ladl i juia a1 138 PYCTRAITEN
OIS u“_us Duadh S 1Y @y AL et 35805 <y S (<
S Gl o Gl AX Jaadl (B jaadl G 4 Gy 16 jaadl
Ne cues o AX dawddl o AL Jawd) W Wl (5585 il dleal
Qﬁgﬂi%@ﬁ1dﬂ'd}é@8JMA‘Q\SH}.J.\...a.d'lc‘_sL'S__z
@iy dua AH o AL Oladll (b dagil aagiy U S0 LS AL Jaudl
13 . e JeW Guail AH Janal) (5 sings il (e SV Coealll AL
LS AX Jasd) (58 ol Dlaad B Gkl (8 € 16l oIS
gjﬁuﬁgﬁl)AXOM|(5§eb_’33_}di a'JAL;;A.T_ﬁﬂ‘ AP
OB bl L Leka e o all (g ging (o3 DX 5 (ail e SV 6 Sl
P b be @l A (ra L Aleall 03gy fE e aen
MUL BL
Jamaall b dafil auzyy AL Jassddl 8 BL Jasall Sl fina o yuiay (o3
. AX
MUL CX
5 AX Cplaad) (B dafill gy g AX 5 CX Cdaviall Ol glas (o iy 53
. DX
MUL [BX]
dasuall (8 a5 sall o gially Lt Ll 5 SN0 s D dina o ey o3
- AX Jaadl b daiill qudays AL Jawsdl 6 BX
Lot Aad i b el s o) Gy O degall LWV
A 5 el o AX AL Javaddl 8 (culd)

MUL 05 F siaa <yl ﬁr@
MUL 3£24

d:u.u.“ 'I.J.h‘adu.u.:ﬁyj'ldum@i@t_uu|eadu u:..w\.ll_-..\in.mgs
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DIV dauidl) 4l 8-10-15
tgd el 13l Al 5 ) gual
DIV source

dadl e DX 5 AX Gl AX ol dady a1 138 a8 Cua

oxadl o ol L5800 s o (Cu 16 cay 8) s (5Ss (53 source

PSS aaal i o 2aa g puiadl Wl L adde o gudall o Lala S

aguall iy Chewza 4l 0585 o A agedad) iy 8 aadd 1Y ]
OAe Al oda g . Alal sl 4 AX ol (5555 s Gl 43le
cAH Jaad 3 Aaudl dee (e U5 AL Jaadd L dendll z s

AX Gya DX 5 AX Gl 0555 o bl (8 S0 16 jraalt S 1.2
26 WL aseid) oY Caall gging DX 5 o) Gaill (g giay
o g Al dewdl e Al AX daell (B aiiag 4ld daal)
. DX Jaudll

:@guw1al_gmmiw

DIV BL

Jassall (b Al auimyg BL Jawsddl o AX Jaasall il fina audy (530
. AH Jawdl 3 85 AL

DIV CX
b Al may s CX Jawad o DX 5 AX Galassd) Gy gina iy (630
. DX dasdl 4 A5 AX daad

DIV [BX]
sl L Ui 580 culy o AX daadl Clgiae audy (53
dawead (8 ALy AL Jasalt 3 4ol pozasy BX dosadl (B 352 5l
. AH
A Aagd daaid o Lan g e of Gy 0 Al oL e
P OIS A e ()

DIVOS | € g sian el L JSA0 1ia

DIV 3F24 j I

d Uanall iae@aé@udi@@m‘@aﬁdéﬂ;ﬂhﬂa&@
v Al e
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| 7-15 Ja
ooy 1800H 3813 () gie b 2o gal a8 g puina cameny Lanali yy i8]
cAX Jasal 8 cag gzl 13a dagis
MOV AX, 0001
MOV BL,[1800]
MOV BH,00
MOV CX,BX
DEC CX
XX: MULBL
DEC BL
LOOP XX
HLT

cahalall salgl 11-15

Logic Instructions

:\.ﬁ.Lﬂaﬂ :&:_:laa.n.i ..'.\mu:‘j ‘ a,p.h.\.n]l L;IIT'IIA.I.“ ¢1J_;’L3 Aala :LG_,AA.A.“ Y
Lo A dghiadl Sldeall o hall g ol e WeDlabea AN Aleall
. AND, OR, XOR, NOT <lulee 04 8088 pelladll

AND &1 1-11-15
e el 13 Aalall 5 gl
AND destination, source

destination «iagll 5 source juaal e K Je AND dlac ol 5ol 24 Sua
gl s suaall e JS (M agdally o destination “hagdl (8 Al aua gy
Db Lol AR L il e daedl i Lagd (ol anall (i U oS of oY
AND AL,BL
o Aadill miy AL, BL (plasadl Gldias Jo AND ddae 5 a0 Cun
AU Ul b sy AL BL Gdsaadll o (i 58 Dad . AL Jasdl
BL =10111101=BDH
AL =11101110=EEH
p IS Legily gine 5 98w AND ALBL ¥} 385 2y 43d

BL = 10111101=BD
AL =10101100=AC o o} adll BL LD
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AND CX,DX
AND BH,table
AND CH,11011011B

o Ay el e gledl g CH Jaadl Ll AND dulae (5 Yl al! i
Al L) 5 AYY 5 ) A0 3 ) peal (b aadd) 110110118
. éﬂ.&a@nﬂiuc&uﬂapjc.uml Al 4B Gl

OR 31 2-11-15
o ) 13 Adall 5 guaall

OR destination, source

destination <3¢l 5 source juaall (4o JS e OR ddas ol jal oAb Cuas

gl y Jradh e JS 8 adally . destination waagh (b daiil s iy

b oob Lo lly AR e il e 23l i Lagd (gl aaal) s WSy o Y

OR AL,BL

o Aol auzang AL, BL (plaaad Glygias o OR ddee (5 &
AL Jasudll

OR CX,DX
OR BH,table
OR CH,11011011B

XOR ¥l 3-11-15
I JA“:H Pagd Aalall 3 puall
XOR destination, source

b Aol auadg gl suadl e S e XOR ddee o) ja) 24 Gus
P b Lol A8l et Caagd

XOR AL.BL
b Aadll amyy AL, BL (plasadl lgise e XOR dplee (5 ag Cua
« AL Jadll
XOR CX,DX
XOR BH,table
XOR CH,11011011B
NOT il il ui 4-11-15
: g.‘m\SGAd:\.nui EJ_,.A.“J J;‘J&had_).q'yl KT
NOT source
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o daly Sy aaly e JS deay Lihic Lie puadl e o0 Zia
Db e AR et jemal il b i el 10 e (i Akl
NOT AL )

NOT DX

NOT [BX]

Chogllg dal Nt el gl 12-15
Shift And Rotate Instructions
5oL Led Bl 4 Al ey Auls Aad Y dal Y e ole g s

LS aadl Aals dal Y1 clS 1Y Al Aal Y ade (o ad oA L8
C Bl Ll e D6 Adhaial Aad Y L L 5

SAR (padll dglual) daf N 4l 1-12-15

P TECEN R PR PEWUI M [ CEU I € FOS 2 PO IR LT
b s LY DA el sina Laila Wadla b Sl ol (8 Vei i
A sbad Aal ey JAl clgas of o . osaY DAY clsae s
Y el aal ol ) clygiae WL Y Ll gy LY
A dalall 5y gl 5 e¥1 1360 Lngia 55 Ly C (7-15) IS . Jaadl e
PS¢ oS

K '4
o

v

SN NN -?—'a

CF

Osall Ayl dad Y1 (7-15) JSi

SAR destination, count

13 el 5 Jah 5anl g 5 s afies dad 3Y) cul€ 1Y 2l 0585 of W count G

pdilay A CL Jowsall 3 & jall 22 aaia b 550 e ST Aa) Y1 Lo Jf

o @l Ao JES . e ddlall 5 pall L8 count (e Y CL Jaeedll

Jauall L ging (18 SAR AL,1 e} 25 2 AL = 10011010 Jaall
b SIS S Jaall ale 5 AL
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Lo

SAL Jjunll dtuall dat N1l 2-12-15

S Al Wy ¢l e Al A ) Bl Sy siaa Al 3] L
ol 3l il fine W L sy WSl i ) (ol e
2 13 L g ey cpy (8-15) S8 . deadl e (I cndid jlud
P IS O S A ddlall 5 ) guall

SAL destination, count

13 Lal g Jodh 8aal 5 8 pe i Aal JY) oIS 1Y aaly (6 o Wl count Cya

paiin o5 CL aasadl 4 i jall 2 puiagd 530 g0 381 Aal Y1 Lo

i Gl o JBaS . 500U Aalall 5 peall & count (e Yoy CL Jasall

Jaaall iy sine ol SAL AL1 ey i 2y AL= 10011010 Jaaad)
p AUIS ( sSi Jeall ale g AL

II\_
II\
A
rl\
T

1—— G4 - £— € <

CF

Juadll Apluad) dal5Y1 (8-15) K

l ,
AL = O/l/ 0< 0 =1

SHR (paill dgihia dal 1 4l 3-12-15

Aab Al Al ¢ L o Sl TN ) Gla S il s Aal 3 Us o

el ol clgae WL Aal) 08 e heay Lila WSl ah Ll

¥ 3] L st Loy w (9-15) JS3 . daall dle ) Canlid e

| P A oS 4l Al B el
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SHR ‘destination, count '

1Y Lo g dadd Baald 5 5 e oS0 Aad YV CulS 1Y aal g 685 o L count Cus

a2 CL Jawsall B el 330 pagd 30 0 ASH Al Y L

oo pi dld Je JEaS . 5 ddlad) 3 pall 8 count (g Yy CL Jasdll

Ol SHR AL,T e} 1% amy ¢ AL = 10011010 (& Jawaadl iy sina
b AENS S Jaall ale g AL Javsall Sy gin

W

0O P PP P P

CF
Coratll Aaliall Aad Y (9-15) Jsd

AL=1 (&3 110 %)
AL=0 \s\i\ﬁs k@
SHL junll diihalall dai N1 sd 4-12-15
Al sl O e e e Y e
el 3l Clygine WL jliealy WDl s cpall ol (B Leay 5
osw (10-15) JS& . SAL W) (Bia Wl Jeadl oo Y cadid bl
b IS s ad Al By geall 5 e 13¢) Lnia 8 La
SHL destination, count
13 Ll 5 Jaih 3l 5 3 ye S Aad W) ColS 1Y aaly 685 o) W count Caa
paiiy A CL Jawsall (8 Q) 230 g 550 e JS3 dal Y1 L
i Sy e eSO Adlalt 3 gl (8 count (g YO CL Jasalf
auall 2 gine 8 SAL AL,1 _Y! 365 2a3 AL = 10011010 Jasall
p SIS G sSin Jeall Ale 5 AL

LI .
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F.
A
1
A
|
IA\
|
F
I
T

- 4 o

CF
Jeall dilandl 4al 5Y1 (10-15) U84

ROR (waall () 5 0all el 5-12-15

Ga o) 3l iy gaddl of e Lag Ll Gl Y1 el gl 4t Gyl el f
Lawy O (11715) JS& . 56 AV dgall Go AT 30e A o dea
p SIS oS Al Akl 5 ) goall 5 Gl sl Y Lapuinsd

v

WV

- > P> PP >

\Il

CF

Ol O sad (11-15) JKa

ROR destination, count

s i Gt e S L Lol i)l Y1 A sl LS 4 count Cus

Josall &l sina (8 ROR AL,1 e 3468 aay AL = 10011010 Jausdd
bSO S Jaall Gl g AL

S

ROL bl oy odll o 6-12-15
OsSia A Aaladl 5 geally e 138 Lapn g lew) oaw (12-15) K

: q_n:ms
ROL destination, count
aY) AT ey s AL = 10011010 Jpwsall o L giss oy e JOaS
P S 5 5Sha Jaall ale g AL Jaall &y g3 (4 ROL AL,
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A

ﬁ < < <« <« T <

Dbeall o 50l (12-15) JKa

R

RCR Jaall ale (DS cha fpall o) s gall sal 7-12-15
Jeall ale A G gpall o saY a6 Law; G (13-15) J84
. ‘_5.“:\115 QJS'LAJJ:\AL’.“ SJ_}IAJ‘J

RCR destination, count

ot b e JEeS . Ll Al al Y1 8 Us i WS b count Cua
Jaall Gl sisa 1 RCR AL 1 e 285 2 AL = 10011010 Jassall
35 J8 aal g4 S Jaall ale of ol il IS S Jeald) ale g AL

:__)Ay‘

.

Saall ale A (e cpadl o 55t (13-15) Jsa

v

e

AL=41001101, CF=0
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RCL Jaal ale (DA e lunll o) ) gal o 8-12-15
O Al Aalall 3y geall s a1 13¢) Lapan 5 Lew) oy (14-15) JSa

: ‘_,_\tdls

RCL destination, count
a3 amy Cua AL = 10011010 Jawdd of (s g @y e JAS
o ol il UGS S Jeall le g AL Javsall iy gise 0l RCL AL,
P ¥l s i taal y S Jealt ale

IT

- € 4 ﬂ— «— ¢ & L & <

CF

CF=1

A

s 1800H (e 38IA 4 Z3a f.15)“;'} g s cuny lawls y
zeal ol anaid L 1910H Y 1900H (SLY) & ag piaall 3355 1810H
c3aaly AL oo 3B b g el Aad ) 1 ies e il

MOV DI,1800
MOV SI,1900
MOV CX,0010H
MOV BH,00
XX: MOV BL,[DI]
PUSH CX
CALL FACT
POP CX
MOV [SI],AL
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INC SI
MOV [SI],AH
INC SI
INC DI
LOOP XX
HLT

FACT: MOV AL,01
MOV CX,BX
DEC CX

YY: MULBL
DEC BL
LOOP YY
RET

o‘.um 12-15

£ DS 5 CX Calosall pan Sy b

J8 Gy ging & Lad DX=20FFH Jawall 3 CX=1001H Jawsall i< 13 .
ADD gaall ol 25 20y aMeW1 (e ple J€ dad SIS, cplaiall (e
Tlagale

¢ SUB kil 20 A A Gad Jisadl S .

5 XOR 5 OR 5 AND 4l 5eb ¥ ol ja) s & S8 Jisud S
¢ NOT

¢ 20FFH ) 2000H 5 8030 (SWl a1 jhea acay gl i€l
¢ Y Al asase J e huall S 58 S Guds yBas ol e
¢ Canlall 3 S jlial Ly (5S40 138 oy Ja

Al 3 20FFH Y 2000H 3 913 &lsl Gl giaa fouy el p S .
¢ 30FFH Y} 3000H

z s 18FFH Y 1800H 38130 oSUf <y fine piiay lasliy i€l
Jac¥ 5 19FFH ) 1900H (ja 5800 8 Led iy, 4 il daeY) Leie
. 20FFH 3 2000H (e 58100 8 L3 330 daa g 5

lest Cinyy 2500H I 2000H (e 580301 ol fine (pandy peald S
$oaat 5 Sl (re O sSall 33H A0 ) S5 je 220 e

Lead iy s 2500H ) 2000H e 3 SIA Ol giaa pandy el g ST
1l 2 (e (Sl 33FFH 488 ) S5 & ya 220 e
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Ge BSIN AlRL e iy S adas) e ey lasli gy oS
. 19FFH Y 1900H (a5 SIA & Led 335 I8FFH Y 1800H
e il el Laddine bl JIgedl ae]

s T800H (e 5_SI (8 52 g sl A8 5¥1 g pima rauny Lanali yy i)

. 19FFH ) 1900H (w 5,810 3 ol 134 (j33y5 18FFH

A il el 5l aaaial
@l B A gal AW daep Adlad) WY sae sy gl S
. 1800-18FFH (ja A sinl
il Jiy &5 1700-17FFH J giadl saal <y sine Ty geals i€
et 1 daa galt bl s 1800H (o siadl (pe bt Lgd Jauy Leda Aadludl
. 1900H () giall (ya ohais
aall B A3V A 2oy A0l AE Y s cauny ety sl
. 1700-17FFH A sial
Aol gaall sl Gl ge Gy oSl (e Gy gl i)
¢ 20FFH Y 2000H
gl B 5asa sall (Ban s iy o8y ) WYt iy o gy el yy i)
fhacbial Wi i 20FFH I 2000H 3 sued)
¢ Afpa 3L AUy sy 3000H Y 2000H 9 giell (gaal
¢ ta Ladll 5 LAY 238 e O ya 22 il agblaall
P Al Udlaall s 8 due il el saand

M=20! + 30! + 40! + 24> +25° + 10°
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