Choong 8 : Cadu trutic fieau khiean vag V ogng |aép
Muic tieau

Bieat cauch moa phoiing caau trutic iieau khiean vag vogng laép nho oa
ngoan ngoo laap trinh caap cao.

Naém nooic cauc leanh nhaty trong laap trinh Assembly.

Trean co soii ou, vadn duing fiea ladp trinh giatii quyeat 1 soa bagi
toaun.



Noai dung

v" SOi caan thieat cula leanh nhaly trong laap trinh
ASM.

v Leanh JMP (Jump) : nhaly khoang nieau kiean.

v Leanh LOOP : cho pheup laép 1 coang vieac voui 1
soa laan nago nou.

v" Cauc leanh so saunh vag luaan lyu.

v Leanh laép cou dieau kiean.

v Leanh nhaly cou nieau kiean.

v Bieau diedn moa pholing caau trutc luaan lyu moéuc
cao.

v Chobng trinh con.

v Moat soa ch6éong trinh minh hoia.



SOl caan thieat cuGa leanh

1 OU cailc choong trlnﬁ VXeat baeng ngoan ngoo caap
cao thi vieac nhatlly (leinh GoTo) lag nieau nean
traunh nhong ou laap trinh hea thoang thi naay lae
vieac caan thieat vag lag nieam mainh cutia 1 choong
trinh vieat baeng Assembly.

i Moiat leianh nhaiiy = CPU phaiii théic thi 1 fioain
leanh ou 1 choa khauc voui noi mag cauc leanh nang

1 ai‘?@’lfgq%fﬁﬁ tlli‘inh, cou nhoong nhoum phaut bieau caan
phaui laép ni laép laii nhieau laan trong 1 nieau kiean
nago fiot. Ned fiaup 6ung fiieau kiein nagy ASM cung
caap 2 leanh JMP vag LOOP.



Leanh JMP (Jump)
1 Coang duing :Chuyean nieau khiean khoang nieau
kiea@uu phaup : JMP iiich
°* Nhaty gaan (NEAR) : 1 tauc vui nhatuiy trong
cugng 1 segment.

°* Nhauy xa (FAR) : 1 tauc vui nhatly sang segment
khauc.
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© Ex1: xuedt rameen hinh 12 doang godm calic kyl ti A.
MOV CX, 12* 80
~ MOVDL,‘A"
NEXT:
MOV AH,2
INT21H
L OOP NEXT
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CAUC LEANH LUAAN LYU

Lou yu vea thanh ghi c6g :

Cog ZERO nodoic laap khi tauc vui cho keat quau lag 0.

Cow CARRY ndodic laap khi coang keat qual bo tragn hay trog phadi
moain.

Coo SIGN nooic laap khi bit daau culia keat quad lag 1, touc keat qual
lag soa aam.



Leanh AND

Cuu phaup : AND Destination , Source
Coang duing :

Leanh nagy thoic hiean pheup AND gidda 2 toaun
haing, keat qual cuoai cugng choua trong toaun
haing Aich.

Dugng fiea xolUa cauc bit nhaat fionh cuda toaun

haing fich giod nguyean cauc bit cogn lali.
Muoan vaay ta duzng 1 maau bit gou lag maet

nal bit (MASK), cauc bit maét nai nodic choin
fiea sao cho cauc bit tédéng 6ung cula nich
6oic thay noai nhd mong muoan.



Leanh AND

Ex1 : xoau bit dadu cula AL, gi6d nguyean cauc bit cogn laii :
dugng AND vo6ui 01111111b lagm maét nai
AND AL, 7FH

Ex2 :
MOV AL, ‘5’ : Noai maod ASCIl cu(ia sod

AND AL, OFH ; thagnh soa t66ng dung.

o

MOV DL, ‘a’ ; Nodi chdd thédgng thagnh chdd hoa.
AND DL, ODFH ; thagnh soa t66ng 6ung.



LEANH OR

Coang duing : dugng fied baat lean 1 sod bit vag gidod nguyean
cauc bit khauc.

Cuu phaup : OR destination, source
Ex1 :

OR AL, 10000001b ; baat bit cao nhaat vag bit thaap nhaat trong thanh ghi AL
lean 1

Ex 2:
MOV AL, 5 ; fiodi 0..9 thagnh kyu soa

Ex 3: OR AL, 30h ; ASCII toong oung.

OR AL, AL ; kiedm tra moat thanh ghi cou = 0.
Nedu : cog ZF nodic laap = AL =0
c6g SIGN nodic laap = AL <0
c6g ZR vag co6@ SIGN khoang nodic laap = AL >0
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LEANH XOR

Coang duing : dugng fiea taio floa hoia magu toac fioa cao.

Cuu phaup : XOR destination, source

Ex : laat bit cao culia AL 2 laan

MOV AL, 00111011b;

XOR AL, 11111111b; AL =11000100b
XOR AL, 11111111b; AL=00111011Db



LEANH TEST

Cuu phaup : TEST destination, source

Coang duing : dugng fied kha(io saut tro cu(ia tégng bit hay nhoum bit.

Test thoic hiean giodng leanh AND nhong khoéang lagm thay fioai toaun haing
Aich.

Ex : kieam tra bit 13 trong DX lag 0 hay 1

TEST DX, 2000h )
. Ned kiedm tra 1 bit nago

JZ Bitls0 Aou chae caan Naét bit 1
Bitlsl : bit13is1 vago Auung vo tri bit caan

. . . kieam tra vag kha(io saut
BitlsO : bit131is 0 cdg ZF. (nedu bit kiedm lag
1 thi ZF sed xoau, ngodic
laii ZF nooic laap.



MINH HOIA LEANH TEST

Ex : kieam tra traing thaui mauy in. Interrupt 17H trong BIOS
se0 kieam tra traing thaui mauy in, sau khi kieam tra AL se0
choua traing thaui mauy in. Khi bit 5 culGa AL lag 1 thi mauy
in heat giaay.

MOV AH, 2

INT 17h

TEST AL, 00100000b ; Test bit 5, neau bit 5 = 1= mauy in
heat giaay.

Leanh TEST cho pheup test nhieau bit 1 1606it.




MINH HOIA LEANH
TEST(tt)

Ex :vieat noain leanh thdic hiean leanh nhaly fnean nhadn Al
neau AL chdua soa chaun.

TEST AL, 1: AL choua soa chadn ?

JZ Al ; nedu nuung nhaly fean Al.



Leanh CMP

Cuu phaup : CMP destination , source

Coang duing : so saunh toaun haing nich voui
toaun haing nguoan baeng cauch laay toaun
haing nich - toaun haing nguoan.

Hoait Aoang : dugng pheup trég nhéng khoang
cou toaun haing fiich nago bo thay foai.

Cauc toaun haing cu(ia lednh CMP khoang thea cugng lag
cauc oa nhou.

leanh CMP gioang heat leanh SUB trég vieac toaun haing nich
khoang thay foai.



LEANH NHAUY COU NIEAU KIEAN

Cuu phaup : Jconditional destination
Coang duing : nhoég cauc leanh nhaly cou nieau kiean, ta moéui moa

pholing A66ic cauc phaut biedau cou cadu trutc cula ngoan ngood
caap cao baeng Assembly.

\ Phaim vi




LEANH NHAUY COU NIEAU KIEAN

Hoait hoang

............... PRINT_LOOP :
MOV AH, 2 INT 21H
MOV CX, 26 INC DL

MOV DL, 41H DEC CX

JNZ PRINT_LOOP
MOV AX, 4C00H
INT 21H



LEANH NHAUY DOIA TREAN KEAT QUAU SO SAUNH
CAUC TOAUN HAING KHOANG DAAU.

Théosng dugng lednh CMP Optl , Opt2 fiea xeut fAieau
kiean nhaly hoaéc ddia trean cauc cog.

Y4 Nhaly neau keat qual so saunh =
0

JE Nhaly neau 2 toaun haing baeng
nhau

INZ  Nrzitly rlezit) <eE) ' \Cinir) 219
<rIzItie izl

JNE |[Nhaly neau 2 toaun haing khauc
nhau.

JJA Nhauy neau Optl > Opt2




LEANH NHAUY DOIA TREAN KEAT QUAU SO SAUNH
CAUC TOAUN HAING KHOANG DAAU (ctn) .

JNC |[Nhaly neau khoang cou Carry.

|B Nhaly neau Optl < Opt2
NerEitly rigzi Not(Qgilh == QgiZ)

JC Nhaly neau cou Carry
JBE |Nhaly neau Optl<=0pt2

NerEity gz Not (O gl



LEANH NHAUY DOIA TREAN KEAT QUAU SO SAUNH
CAUC TOAUN HAING COU DAAU .

j[€ Nhaly neau Optl>Opt2
JNLE |Nhaly neau Not(Optl <= Opt2)

Nzt riggt Qgil==0)¢

JNL |NhalGy neau Not (Optl < Opt2)
JL Nhaly neau Optl < Opt2

Narzitly rigzie Noe (Qgell == O gitZ)
JLE  [Nhaly neau Optl <= Opt2
JNG |Nhaly neau Not (Optl > Opt2)




LEANH NHAUY DOIA TREAN CAUC COg .

JL

JCXZ |Nhaly neau CX=0
JS Nhaly neau SF=1
JNS |Nhaly neau SF =0

Nalelthy rlgzl fle1e Erzlgnl €19
Nhaly neau Optl < Opt2

JNGE

JNO

Nhaldy neau Not (Optl >= Opt2)

NaEitly rigzi Ogill == 0 giZ
Nhaly neau tragn tro

Nhaly neau parity chaun

MarEitly rigzil PF =0




Ex1 : tim soa |6un hoén trong
2 soa choua trong thanh ghi
AX vag BX . Kedt qual fea

trong DX
MOV DX, AX ; gial s60 AX lag soa l6un hén.
CMP DX, BX ; IF AX >=BX then
JAE QUIT ; nha(y nean QUIT
MOV DX, BX S
QUIT : ; hgooic laii cheup BX vago DX
MOV AH,4CH

INT 21H



Ex1 : tim soa nhol nhaat trong 3 soa choua trong thanh
ghi ALg BL vag CL . Keat qual fea trong biedn SMALL

MOV SMALL, AL ; gial s6d AL nho( nhaat

CMP SMALL, BL . , ya N

JBE L1 ; heau SMALL <= BL thi

MOV SMALL, BL Nha(y nean L1

L1: ; nedu SMALL <= CL thi
CMP SMALL, CL _ A

JBE 1.2 ; Nhaly nean L2

MOV SMALL, CL ; CL lag soa nhol nhaat
L2:...



Cauc leanh doch vag quay bit

SHL (Shift Left) : doch cauc bit cutia toaun
haing nich sang traui

Cuu phaup : SHL toaun haing nich ,1

Doch 1 vo tri.

Cuu phaup : SHL toaun haing nich ,CL

Doch n vo tri trong nou CL choua soa bit caan
doch.
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Caulc leanh doch vag quay bit

Ve e

- | Ex : DH choua 8Ah, CL choua 3.
SHL DH, CL ; 01010000b

%
? Cho bieat keat qual cula :

SHL 1111b, 3
/

7




leinh doch phati SHR

Coang duing : doch cauc bit cuiia toaun haing fiich sang
bean phatii.

Cuu phaup : SHR toaun haing fich , 1

SHR toaun haing iiich , CL ; doch phaiii n bit trong fiou CL chéua n

Hoait nhoang : 1 giau tro 0 sed N66ic Nda vago bit
msb cula toaun haing nich, cogn bit bean phadi
nhaat sed nNé0ic Nda vago cog CF.




leinh doch phaii SHR

Ex : shr 0100b,1 ; 0010b =2

Nodi voui cauc sod led, doch phali sed chia fioai
nou vag lagm trogn xuoang soa nguyean gaan

nha3+

Ex : shr 0101b,1 ; 0010b =2
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Chobng trinh
con

Cou vai trog gioang nho ch6ong trinh
con 0l ngoan ngoo caap cao.

ASM cou 2 daing choong trinh con : daing FAR vag
daing NEAR.




BIEAU DIEAN CAAU TRUUC LOGIC MOUC CAO

Dug Assembly khodng cou phaut biedu IF, ELSE,
WHILE, REPEAT, UNTIL,FOR,CASE nhong ta vaan cou
thed toa hoip cauc lednh culia Assembly fiea hiean
thdic caau truuc logic culia ngoan ngdod caap cao.




Cadu truuc IF  Phaut bieau IF sed kieam tra 1

No6n gia(in fiieau kiedn vag theo sau fou lag 1
sod cauc phaut bieau fid6ic thoic
thi khi nieau kiean kieam tra cou
agiau tr> o

Cadu truuc logic HIEAN THOIC BAENG ASM

IF (OP1=0P2) CMP OP1,0P2

<STATEMENT1> |JNE CONTINUE
<STATEMENT2> <STATEMENT1>
ENDIF <STATEMENT2>

CONTINUE : ....



Cadu trutic IF Phaut bieau IF cou kegm toaun to(

voui OR OR

Caau truuc logic

IF (A1>0P1) OR
(A1>=0P2) OR
(A1=0P3) OR
(A1<OP4)
<STATEMENT>
ENDIF

HIEAN THOIC BAENG ASM

CMP Al,0P1
JG EXCUTE
CMP Al,0P2
JGE EXCUTE
CMP A1,0P3
JE EXCUTE
CMP Al1,0P4
JL EXCUTE
JMP CONTINUE
EXCUTE : <STATEMENT>
CONTINUE : .....



Cadu trutic IF  Phaut bieau IF cou kegm toaun tod
voui AND JAX\ID)

HIEAN THOIC BAENG ASM

Caau truuc logic CMP A1,0P1
JNG CONTINUE
IF (A1>0P1) AND CMP A1,0P2
(Al>=0P2) AND JI. CONTINUE
WZop b owmom
(A1<OP4)
<STATEMENT> JlfLM(f’ O‘I{II%‘I);;‘JE
ENDIF <STATEMENT>
JMP CONTINUE
CONTINUE : .....

CHUU YU : khi fiieau kiedn cou toaun t6( AND,
cauch hay nhaat lag dugng nhady voui hieau
kiean ngodic laii Aiedn nhadn, bol qua phaut
bieau trong cadau truuc Logic.



VOGNG LAEP WHILE

Caau truuc WHILE

Caau truuc logic

DO WHILE (OP1<OP2)
<STATEMENT1>
<STATEMENT2>
ENDDO

HIEAN THOIC BAENG ASM
DO WHILE :
CMP OP1, OP2
JNL ENDDO
<STATEMENT1>
<STATEMENT2>
JMP DO_WHILE
ENDDO : .....



_aau truuc WHILE
cou loang IF

Caau truuc logic

DO WHILE (OP1<OP2)
<STATEMENT>

IF (OP2=0P3) THEN
<STATEMENT2>
<STATEMENT3>
ENDIF

ENDDO

VOGNG LAEP WHILE COU LOANG IF

HIEAN THOIC BAENG ASM
_WHILE :
CMP OP1, OP2
JNL WHILE_EXIT
<STATEMENT1>
CMP OP2,0P3 ; phaan If

JNE ELSE ; khoang thola If
<STATEMENT2> ; tho(a If
<STATEMENT3>
JMP ENDIF; thoGa If nean
bol qua Else
ELSE : <STATEMENTA4>
ENDIF : JMP _WHILE
WHILE _EXIT : .....



24U trutic REPEAT VOONG LAEP REPEAT UNTIL

UNTIL
HIEAN THOIC BAENG ASM

Caau truuc logic REPEAT :

REPEAT <STATEMENT1>
<STATEMENT1> <STATEMENT2>
<STATEMENT2> <STATEMENT3>
<STATEMENT3> TESTOP12:

UNTIL (OP1=0P2) OR CMP OP1, OP2

(OP1>0P3) JE ENDREPEAT

TESTOP13 :

CMP OP1, OP3
ING REPEAT
ENDREPEAT : .....




Cadu truuc CASE

CASE : MOV AL, INPUT

Caau truuc logic CMP AL, ‘A’

CASE INPUT OF J(':\'AFLE)SR?C A
A" Proc_A JMP ENDCASE
‘B’ : PFOC_B TESTB :

‘C' : Proc C CMP AL, ‘B’
‘D’ : Proc_D JNE TESTC
End - — CALL PROC_B
' JMP ENDCASE

TESTC :

CMP AL, ‘C’
INE TESTD
CALL PROC_C

JMP ENDCASE
TESTD : CMP AL, ‘D’
JNE ENDCASE
CALL PROC D
ENDCASE : ..........



LooKup Table

Raat hiedu qual khi x60 lyu phaut bieau CASE
lag dugng balng OFFSET choua noa chee culia
nhadn hoaéc cula hagm sed nhaly hean tuyg
vago nieau kiean.

Baling Offset nagy nddic goli Lookup Table
raat hiedu quad khi dugng phaut bieau Case
cou nhieau tro I6ia choin.



LooKup Table

Case_table db ‘A’ ; glau tro tim kieam
Noa che cauc procedure

| D ATVAR 2 (1 TA Y C K wn ah &
giau sou ou noa cheae
Db ‘B’ 0120
Dw Proc_ B
Db ‘C’ giatl soti oul noa chee
Dw Proc_C 0130
VL giatl soti ol noa chee
Dw Proc_D 0140
‘A’ 0120 |‘B’ | 01304 ssC4a©140. | ‘D’ |0150
f 0150
Caau truuc 1ou
tr6o cula

CaseTable nho
sau




LooKup Table

Case :
MOV AL, INPUT
MOV BX, OFFSET CASE_TABLE
MOV CX, 4 ; laép 4 laan soa entry cuiia table
TEST :
CMP AL, [BX] ; kieam tra Input
JNE TESTAGAIN ; khoang thotia kieam tra tieap
CALL WORD PTR [BX+1] ; goii thuii tuic toong é6ung
JMP ENDCASE
TESTAGAIN : ADD BX,, 3 ; sang entry sau cuiia CaseTable
LOOP TEST
ENDCASE : ..............



Chobng trinh
con

Caau truuc CTC :

CTC cou thea goii 1 CTC khauc hoaéc goii chinh nou.
CTC nooic goii baeng leanh CALL <TenCTC>.

CTC gaan (near) lag choong trinh con naém chung
segment voui noi goii nou.

CTC xa (far) lag chéong trinh con khoang naem
chung segment voui noi goii nou.



Kyo6 thuaat ladp trinh

Haoy toa chouc choong trinh =» cauc chéong trinh
con =» ion giaiin hoau caau trutic luaan lyu cutia CT
lagm cho CT dea noic, dea hieau , dea kieam tra sai

sout..
Naau CTC hady caat trdo thanh ghi vago Stack

baéng leinh PUSH iiea lou traing thaui hiean hagnh.

Sau khi hoagn taat coang vieac cutia CTC nean
phuic hoai laii tro cauc thanh ghi luuc tréouc na6
Push baeng leanh POP .

Nhou trinh t6i lag ng6oic nhau fiea tro cutia thanh

ghi nago traii cho thanh ghi naay.

Négng toai 6u quau CT vi cot thed lagm cho CT
keum thoang minh, khou foic.



Kyo6 thuaat laap trinh (tt)

Coa gaéng toa chouc choong trinh cho toat =
phatii thieat kea fiooic cauc boouc choong trinh seo
phaitii thoic hiean.

Kinh nghieam : khi vaan fiea cagng loun thi cagng
phaiii toa chéuc logic choong trinh cagng chaét cheo.

Baéng soi toda hoip cuiia leinh nhaiiy ta hoagn
toagn cou thea moa phoiing caau truuc nieau khiean
vag vogng laép.



SUMMARY

v’ Coul thed moa phoiing caau truiic logic nho ngoan
ngoo caap cao trong Assembly baeng leanh JMP vag
LOOP.

v’ cauc leinh nhaiiy : cou fiieau kieidn vag voa fiieau
kiean.

v Khi gaép leinh nhaily, CPU sed quyeat fionh nhaiiy
hay khoang baéng cauch doia vago giau tro thanh ghi
cog.

v' caiic leéinh luain lyu dugng fied lagm fiieau kiein
nhaiily lag AND, OR, XOR, CMP...

v'Baat cou khi nago coul thed, hady toa chouc chédng
trinh thagnh catic ch6ong trinh con = iion giatin nooic
caau truuc luaan lyu cutia choong trinh.



. Gial solt DI = 2000H, [DS:2000] = 0200H. Cho bieadt Aoa chae 0a

nhéu toaun haing nguoan vag keat quad |ou trong toaun haing
Aich khi thoic hiean leanh MOV DI, [DI]

Gial so6d Sl = 1500H, DI=2000H, [DS:2000]=0150H . Cho bieat
AOa chae oa nhéu toaun haing nguoan vag keat qual I16u trong
toaun haing fich sau khi thoic hiean leanh ADD AX, [Dl]

. Cou khai bauo A DB 1,2,3

Cho bieat tro culia toaun haing fiich sau khi thi hagnh leanh
MOV AH, BYTE PTR A.

. Cou khai bauo B DB 4,5,6

Cho bieat tro culia toaun haing fiich sau khi thi hagnh leanh
MOV AX, WORD PTR B.



Bagi 1 : Cou vugng nhou VAR1 dagi 200 bytes trong noain
AGOic chee bbai DS.

Vieat choong trinh heam soa chod ‘S’ trong vugng nhou nagy.

Bagi 2 : Cou vugng nhéu VAR2 dagi 1000 bytes. Vieat ch6éng
trinh chuyean fioai calc ch6d th66eng trong vugng nhou
nagy thagnh cauc kyu toi hoa, cauc kyu toi cogn laii khoang
foai.

Bagi 3 : Vieat ch6béng trinh nhaap 2 soa nhoG hén 10.

In ra toang cu(ia 2 soa fiou.



Bagi 4 : Vieat chédng trinh nhaap 2 soa baat kya.

In ra toang vag tich cudia 2 sod fiol. Ché6ng trinh cou
daing sau :
Nhaap soa 1l: 12
Nhaap soa 2 : 28
Toang lag : 40
Tich lag : 6, v A . . < e
agi g : \?lseat choong trinh nhaap 1 kyu tor.
Hiean tho 5 kyu toi ked tiedp trong bod mad
ASCII.
Ex : nhaap kyu toi: a
5 kyu toi kea tieap:bcdef



Bagi 6 : Vieat ch6ong trinh nhaap 1 kyu toi.
Hiean tho 5 kyu t6i AduUng tréduc trong boa mad
ASCII.

Ex : nhaap kyu toi : f

_ 5 kyu toi kea tieap:abcde
Bagi 7 : Vieat choong trinh nhaap 1 chuoai kyu
toi.
In chuoai Nad nhaap theo thou toi ngodic.
Ex : nhaap kyu toi : abcdef

5 kyu toi kea tieap : fedcba
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