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D Architecture ¢
Z4 Judluad) Aallas cilasdai 4

gf-“‘l‘—"'[ 4. String Manipulation Instructions
String : Sequence of bytes or words Gilalsl) o) Sl g AU o4 Adud) O

instruction set includes Jedbad) (30 g Jaaal g g g 4d jlia g J&I Cilagdad de gaza 80861 cilaplad ds gana anai ]
instruction for string movement, comparison, scan, load and store.

REP instruction prefix : used to repeat execution of string Alelad) dadal 1,435 3aley REP 42k addiudiy (]
instructions

String instructions end with S or SB or SW. SW 3l SB 5} S (455 Abealealidazlai (O
S represents string, SB string byte and SW string word.

Offset or effective address of the source .3l DI & sl Jaaall S| Jawal) A L) Jladl) oyl giad) da) 3 345 O
operand is stored in Sl register and that of the destination operand is stored in DI register.

Depending on the status of DF, S| and DI registers are DF alal) 4ol o LIj D] g S| (s JS Aadd uaali alyg O
automatically updated.

DF = 0 = Sl and DI are incremented by 1 for byte and 2 for word. U

DF = iki=>/5hand:Rlare decremented by 1 for byte and 2 for word. U
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REP .
A’*’F
REPZ/ REPE While CX # 0 and ZF = 1, repeat execution  *
of string instruction and dszol
(Repeat CMPS or SCAS  (CX) « (CX) -1 6)liaJl
until ZF = 0)
REPNZ/ REPNE While CX # 0 and ZF = 0, repeat execution
of string instruction and
(Repeat CMPS or SCAS (CX) « (CX) -1
until ZF = 1)
repe/repz repne/repnz
while (ECX !=0) _
execute the string instruction; while (ECX !=0)
CX = CX—1 execute the string instruction;
if (2F = 0) CXi= CX1;
then if (ZF = 1)
exit loop then
end if exit loop
end while end i

Architecture i

Mnemonics: REP, MOVS, CMPS, SCAS, LODS, STOS

S-string dlulull Cay y3
str_len Alulull Jsha lua Sy

rep

while (ECX !=0)
execute the string instruction;
ECX := ECX-1;

end while
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movs dest_string,source_string

movsb
MOoVSW
movsd

MOVS

MOVSB

MOVSW

Movs  Alule Ja dagles PA

6jliall

MA = (DS) x 16,, + (SI)
MA; = (ES) x 16,, + (DI)

(MA;) <« (MA)

If DF = 0, then (DI) < (DI) + 1; (SI) « (SI) + 1
If DF = 1, then (DI) < (DI) - 1; (SI) « (SI) - 1
MA = (DS) x 16, + (SI)

MA; = (ES) x 16,, + (DI)

(MA; ; MA; + 1) < (MA; MA + 1)

If DF = 0, then (DI) < (DI) + 2; (SI) « (SI) + 2
If DF = 1, then (DI) < (DI) - 2; (SI) « (SI) - 2

Architecture ¢l
DF slaiy) ale

std set direction flag (DF = 1) oVl ale i
cld clear direction flag (DF = 0) oY) ale péas

movsb — move a byte string
ES:EDI := (DS:ESI) ; copy a byte
if (DF = 0) ; forward direction

then
ESI := ESI+1
EDI := EDI+1
else ; backward direction
ESI := ESI-1
EDI := EDI-1
end if

Flags affected: none
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string2 adse Al stringl a8 se (e Aluls Jail gl 5 Sl Jla P:‘I, Architecture ¢

stringl db 'The original string’,
string2 resb 80

DATA

stringl db ‘'The original string’,0

strLen EQU S - stringl

.UDATA

string2 resb 80

.CODE

.STARTUP
mov AX,DS ; set up ES
mov ES,AX ; to the data segment
mov ECX,strLen ; strLen includes NULL
mov ESI,stringl
mov EDI,string2
cld ; forward direction

rep movsb

b 4 (e Al a1 iy S Jlia

6)ligJl DS:SI = 0000:2000 &5
o ES:DI = 0000:2400 el
Example:
CLD ; clear the direction flag to auto increment Sl and DI
MOV AX, 0000H ;
MOQV DS, AX; initialize data segment register to O
MOQV ES, AX; initialize extra segment register to 0

MOV SI, 2000H ; Load the offset of the stringl in SI

MOV DI, 2400H ; Load the offset of the string2 in DI

MOV CX, 04H ; load length of the string in CX

REP MOVSB ; decrement CX and MOVSB until CX will be 0
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CMPS

CMPSB

CMPSW

word 4l (e 5l Culy (e Al ilidis 45 )lie daglad PA
6jliall

MA = (DS) x 16,4 + (SI)
MA; = (ES) x 16,, + (DI)

Modify flags < (MA) - (MA;)

If (MA) > (MA,), then CF = 0; ZF = 0; SF = 0
If (MA) < (MA,), then CF = 1; ZF = 0; SF= 1
If (MA) = (MA,), then CF = 0; ZF = 1; SF = 0

For byte operation
If DF = 0, then (DI) « (DI) + 1; (SI) < (SI) +1
If DF =1, then (DI) < (DI) - 1; (SI) «(SI)-1

For word operation
If DF = 0, then (DI) « (DI1) +2; (SI) « (SI) + 2
If DF = 1, then (DI) « (DI) - 2; (SI) « (SI) - 2

Architecture ¢
Compare two string byte or string word

cmpsb — compare two byte strings
Compare the two bytes at DS:ESI and ES:EDI and

set flags
if (DF = 0) ; forward direction
then
ESI := ESI+1
EDI := EDI+1
else ; backward direction
ESI := ESI-1
EDI := EDI-1
end i
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Pﬁf Architecture o

deola Oilualiall (an CAN) a8 ga slagl g iladis &5 el el y €I JUia

DATA 8ol 1 AL
string1 db‘abedfghi’,0 string1 db "abcdfghi’,
strLen EQU S - stringl ) ALl
string2 db ‘abcdefgh’,0 . ) ) i
CODE string2 db ‘abcdefgh’,

STARTUP

mov AX,DS ; set up ES

mov ES,AX ; to the data segment

mov ECX,strLen

mov ESI,stringl

mov EDI,string2

cld ; forward direction

repe cmpsb
leaves ESI pointing to g in stringl and EDI to f in string2.
Therefore, adding

dec ESI

dec EDI
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SCAS Pf Architecture o=

SCASB MA, = (ES) x 16,, + (DI) deols Scan (compare) a strmg byte or word with accumulator
Modify flags <— (AL) - (MA;) jli_a &AMS‘ ‘_,A O word ) el e Al - dayla’

If (AL) > (MA;), then CF=0; ZF=0; SF=0

scasb — scan a byte string
If (AL) < (MA;), then CF = 1; ZF = 0; SF = 1

If (AL) = (MA,), then CF = 0; ZF = 1; SF = 0 Compare AL to the byte at ES:EDI and set flags
if (DF = 0) ; forward direction

If DF = 0, then (DI) « (DI) +1 then

If DF = 1, then (DI) « (DI) -1 ED| := EDI+1
else ; backward direction

SCASW MA; = (ES) x 16,, + (DI) EDI .= EDI-1
Modify flags < (AL) - (MA;) end if
If (AX) > (MA, ; MA, + 1), then CF = 0; ZF = 0; SF = 0 Flags affected: As per cmp instruction

If (AX) < (MA; ; MA, + 1), then CF = 1; ZF = 0; SF= 1
If (AX) = (MA, ; MA, + 1), then CF = 0; ZF = 1; SF= 0

If DF = 0, then (DI) < (DI) + 2
If DF = 1, then (DI) « (DI) -2
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Al 8 428 50 5 ‘e Cajall Ayl s Al el zali y (aiS) JUia
This program leaves DI pointing to e in stringl.
DATA

string1 db ‘abcdefgh’,0
strLen EQU S - stringl

.CODE
STARTUP
mov AX,DS ; set up ES
mov ES,AX ; to the data segment

mov CX,strLen
mov Dl,string
mov AL,/e’ ;
cld;

repne scasb;
dec DI;

character to be searched
forward direction

Y

6jliall

Architecture ¢

. The following example can be used to skip the
initial blanks

DATA
stringl db ’ abc’,0
strLen EQU S - stringl

.CODE
.STARTUP
mov AX,DS ; setup ES
mov ES,AX ; to the data segment

mov ECX,strLen
mov EDI,string1

mov AL, ’ ; character to be searched
cld ; forward direction

repe scasb

dec EDI
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LODS Df Architecture ¢l

Load string byte in to AL or string word in to AX

LODSB MA = (DS) x 16, + (SI) deols
(AL) < (MA) ool
lodsb — load a byte string
If DF = 0, then (SI) « (SI) +1 AL := (DSZESl); copy a byte
DF =1, then (SI) < (S1) =1 if (DF = 0) ; forward direction
then
LODSW MA = (DS) x 16, + (SI) ESI := ESI+1
LR A else ; backward direction
If DF = 0, then (SI) « (SI) + 2 ESI := ESI-1
If DF = 1, then (SI) « (SI) - 2 end if

Flags affected: non
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STOS

STOSB

STOSW

MA; = (ES) x 16,, + (DI)
(MA;) < (AL)

If DF = 0, then (DI) « (DI) +1
If DF = 1, then (DI) « (DI) - 1
MA, = (ES) x 16,, + (DI)

(MA; ; MA; + 1) < (AX)

If DF = 0, then (DI) « (DI) + 2
If DF = 1, then (DI) « (DI) - 2

Y

6jliall

Architecture ¢

Store byte from AL or word from AX in to string

paic 100 (s 48 s (8 -1 80 g iS) Jlia

UDATA

arrayl resw 100

.CODE
.STARTUP
mov AX,DS ;
mov ES,AX ;
mov ECX,100
mov EDI,arrayl
mov AX,-1
cld;
rep stosw

set up ES
to the data segment

forward direction
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P:, Architecture ¢

&jliall

LILEE PSS et
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