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largestvalueindex.s

. g l o b a l _s ta r t

. s e c t i o n .data

# Number o f e l ement s
numberofnumbers :

.quad 7
# The data e l emen t s t h emse l v e s
mynumbers :

.quad 5 , 20 , 33 , 80 , 52 , 10 , 1
# This program w i l l f i n d the l a r g e s v a l u e in the a r r a y
. s e c t i o n . t e x t
_s ta r t :

### I n i t i a l i z e R e g i s t e r s ###
# Put the number o f e l ement s o f a r r a y in %rcx
movq numberofnumbers , %r c x
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largestvalueindex.s

# Put the i nd e x o f the f i r s t e l ement in %rbx
movq $0 , %rbx

# Use %r d i to ho ld the cu r r en t=high v a l u e
movq $0 , %r d i

### Check p r e c o n d i t i o n s ###

# I f t h e r e a r e no numbers , s top
cmp $0 , %r c x
j e end loop

### Main loop ###
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largestvalueindex.s

myloop :
# Get the nex t v a l u e o f mynumbers i ndexed by %rbx
movq mynabers ( , %rbx , 8 ) , %rax

# I f i t i s not b i gge r , go to the end o f the loop

cmp %rd i , %rax
jbe l o o p c o n t r o l
# Otherwise , s t o r e t h i s as the b i g g e s t e l emtn so f a r

movq %rax , %r d i

l o o p c o n t r o l :
# Move %rbx to the nex t i nd e x
i n cq %rbx

# Decrement %rc x and keep go ing u n t i l %r c x i s z e r o
loopq myloop
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largestvalueindex.s

### Cleanup and Ex i t ###
end loop :

# We a r e done = e x i t

movq $60 , %rax
s y s c a l l
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Ñòðóêòóðû. Ðàçìåùåíèå äàííûõ î ïåðñîíå â ïàìÿòè
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Ñòðóêòóðû. Äèðåêòèâà .equ

. g l o b a l WEIGHT_OFFSET, HAIR_OFFSET, HEIGHT_OFFSET,
AGE_OFFSET

.equ WEIGHT_OFFSET, 0

. equ HAIR_OFFSET, 8

. equ HEIGHT_OFFSET, 16

. equ AGE_OFFSET, 24
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Ñòðóêòóðû

movq AGE_OFFSET(%rbx ) , %rax
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Ñòðóêòóðû. Ðàçäåëåíèå ïðîãðàììû. persondata.s

. s e c t i o n .data

. g l o b l peop le , numpeople
numpeople :

# Ca l c u l a t e the number o f p eop l e in a r r a y
.quad ( endpeop l e = peop l e )/PERSON_RECORD_SIZE

peop l e :
# Array o f p eop l e
.quad 200 , 2 , 74 , 20
.quad 280 , 2 , 72 , 44
.quad 150 , 1 , 68 , 30

endpeop l e : # Marks the end o f the s t r u c t
. g l o b l WEIGHT_OFFSET, HAIR_OFFSET, HEIGHT_OFFSET, AGE_OFFSET
.equ WEIGHT_OFFSET, 0
. equ HAIR_OFFSET, 8
. equ HEIGHT_OFFSET, 16
. equ AGE_OFFSET, 24
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Ñòðóêòóðû. Ðàçäåëåíèå ïðîãðàììû. persondata.s

# Tota l s i z e o f the s t u r c t
. g l o b a l PERSON_REOCRD_SIZE
.equ PERSON_RECORD_SIZE, 32

as persondata.s -o persondata.o
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Ðàçäåëåíèå ïðîãðàììû. tallest.s

. g l o b a l _s ta r t

. s e c t i o n . t e x t
_s ta r t :

l e a q peop le , %rbx
movq numpeople , %r c x
# T a l l e s t v a l u e found
movq $0 , %r d i

### Check p r e c o n d i t i o n ###
# I f t h e r e a r e no r e co rd s , f i n i s h
cmp $0 , %r c x
j e f i n i s h
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Ðàçäåëåíèå ïðîãðàììû. tallest.s

main loop :
# %rbx p o i n t e r to the whole s t r u c t
# This i n s t r u c t i o n g rab s the h e i g h t f i e l d
# and s t o r e s i t in %rax
movq HEIGHT_OFFSET(%rbx ) , %rax

# I f i t i s l e s s or equa l to our c u r r e n t
# t a l l e s t , go to the nex t one .
cmp %rd i , %rax
jbe end loop
# Copy t h i s v a l u e as the t a l l e s t v a l u e
movq %rax , %r d i
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Ðàçäåëåíèå ïðîãðàììû. tallest.s

end loop :
addq $PERSON_RECORD_SIZE, %rbx
loopq main loop

f i n i s h :
movq $60 , %rax
s y s c a l l
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Ðàçäåëåíèå ïðîãðàììû.

as t a l l e s t . s =o t a l l e s t . o
l d pe r sonda ta . o t a l l e s t . o =o t a l l e s t
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Ñîõðàíåíèå òåêñòà.

. g l o b a l _s ta r t

. s e c t i o n .data

mytext :
. a s c i i " Th i s  i s  a s t r i n g  o f  c h a r a c t e r s . \0"

. s e c t i o n . t e x t
_s ta r t :

### I n i t i a l i z a t i o n ###
# Move a p o i n t e r to the s t r i n g in to %rbx
movq $mytext , %rbx
# Count s t a r t s a t z e r o
movq $0 , %r d i
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Ñîõðàíåíèå òåêñòà.

main loop :
# Get the nex t byte

movb (%rbx ) , %a l

# Quit i f we h i t the n u l l t e rm i n a t o r
cmpb $0 , %a l

j e f i n i s h
# Go to the nex t byte i f the v a l u e i s not between a and z
cmp ' a ' , %a l

jb l o o p c o n t r o l

cmp $ ' z ' , %a l

ja l o o p c o n t r o l

# I t i s lower=ca se Add one to %r d i
i n cq %r d i
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Ñîõðàíåíèå òåêñòà.

l o o p c o n t r o l :
i n cq %rbx
jmp main loop

f i n i s h :
movq $60 , %rax
s y s c a l l
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Endianness. x86-64 little endian. big-endian.

1000000011000000111000001111000011111000111111001111111011111111

1 11111111

2 11111110

3 11111100

4 11111000

5 11110000

6 11100000

7 11000000

8 10000000
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Writing output.

. g l o b a l _s ta r t

. s e c t i o n .data

mys t r i ng :
. a s c i i " He l l o  t h e r e \n"

mystr ing_end :
. equ myst r ing_length , mystr ing_end = mys t r i ng

. s e c t i o n . t e x t
_s ta r t :
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Writing output.

### Di s p l a y the s t r i n g
# System c a l l number
movq $1 , %rax
# F i l e d e s c r i p t o r
movq $1 , %r d i
# Po i n t e r to the data
movq $myst r ing , %r s i
# Length o f the data
movq $myst r ing_length , %rdx
s y s c a l l

# Ex i t
movq $0x3c , %rax
movq $0 , %r d i
s y s c a l l
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Ñòåê

Îïåðàöèîííàÿ ñèñòåìà âûäåëÿåò ïðîñòðàíñòâî äëÿ ñòåêà, à çàòåì
ïîìåùàåò óêàçàòåëü íà ýòó ïàìÿòü â óêàçàòåëü ñòåêà %rsp. %rsp
óêàçûâàåò íà êîíåö ïàìÿòè ñòåêà.
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Ñòåê

Âû ìîæåòå äîáàâëÿòü ýëåìåíòû â ñòåê, èñïîëüçóÿ ñåìåéñòâî
èíñòðóêöèé push. Êîãäà âû äîáàâëÿåòå ýëåìåíò â ñòåê, ïðîèñõîäèò äâå
âåùè:

1 Ýòî óìåíüøàåò çíà÷åíèå %rsp, ÷òîáû óêàçàòü íà ñëåäóþùåå ìåñòî
â ñòåêå.

2 Ýòà êîìàíäà êîïèðóåò çíà÷åíèå â ìåñòî, óêàçàííîå ïàðàìåòðîì
%rsp.
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Ñòåê. factorialstack.s

. g l o b a l _s ta r t

. s e c t i o n .data

v a l u e :
.quad 5

. s e c t i o n . t e x t
_s ta r t :

# Push in the s e n t i n e l v a l u e
pushq $0
# Grab the v a l u e
movq va lue , %rax
# Push a l l the v l a u e s from 1
# to the c u r r e n t v a l u e to the s t a c k
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Ñòåê. factorialstack.s

pu shva l u e s :
pushq %rax
decq %rax
jnz pu sh va l u e s

# Prepa re f o r mu t i p l y i n g
movq $1 , %rax

mu l t i p l y :
# Get the nex t v a l u e from the s t a c k
popq %rcx
# I f i t i s the s e n t i n e l , we a r e done
cmpq $0 , %r c x
j e comple te
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Ñòåê. factorialstack.s

# mu l t i p l y by what we have accumulated so f a r

mulq %rcx

# Do i t aga i n
jmp mu l t i p l y

comple te :
movq %rax , %r d i
movq $60 , %rax
s y s c a l l
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Ôóíêöèè

Èìÿ: Â ôóíêöèè èìÿ òàêæå èñïîëüçóåòñÿ â êà÷åñòâå ìåòêè äëÿ
íà÷àëüíîãî àäðåñà êîäà ôóíêöèè (òî÷êè âõîäà â ôóíêöèþ).
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Ôóíêöèè

Âõîäíûå ïàðàìåòðû: Ôóíêöèè èìåþò âõîäíûå ïàðàìåòðû, êîòîðûå
ïðåäñòàâëÿþò ñîáîé òî, ÷òî ôóíêöèÿ èñïîëüçóåò äëÿ îáðàáîòêè.
Íàïðèìåð, ôóíêöèÿ âû÷èñëåíèÿ ôàêòîðèàëà ïðèíèìàåò â êà÷åñòâå
âõîäíîãî ïàðàìåòðà çíà÷åíèå, îò êîòîðîãî âû õîòèòå âû÷èñëèòü
ôàêòîðèàë. Âõîäíûå ïàðàìåòðû òàêæå íàçûâàþòñÿ àðãóìåíòàìè.
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Ôóíêöèè

Âîçâðàùàåìîå çíà÷åíèå: Ôóíêöèè èìåþò âîçâðàùàåìîå çíà÷åíèå,
êîòîðîå ïðåäñòàâëÿåò ñîáîé çíà÷åíèå, ïåðåäàâàåìîå îáðàòíî êîäó,
âûçâàâøåìó ôóíêöèþ. Íàïðèìåð, â ôóíêöèè âû÷èñëåíèÿ ôàêòîðèàëà
âîçâðàùàåìîå çíà÷åíèå � ýòî êîíå÷íûé ðåçóëüòàò âû÷èñëåíèÿ
ôàêòîðèàëà. Âî ìíîãèõ ÿçûêàõ ïðîãðàììèðîâàíèÿ äîïóñêàåòñÿ òîëüêî
îäíî âîçâðàùàåìîå çíà÷åíèå ôóíêöèè. Îäíàêî ôóíêöèÿ ìîæåò
èìèòèðîâàòü íàëè÷èå íåñêîëüêèõ âîçâðàùàåìûõ çíà÷åíèé, ïåðåäàâàÿ
â êà÷åñòâå âõîäíûõ ïàðàìåòðîâ óêàçàòåëè íà ïàìÿòü, ãäå áóäóò
õðàíèòüñÿ äðóãèå ðåçóëüòàòû. Äðóãîé âàðèàíò � âîçâðàùàåìîå
çíà÷åíèå ìîæåò áûòü óêàçàòåëåì íà îáëàñòü ïàìÿòè, ñîäåðæàùóþ
íåñêîëüêî çíà÷åíèé.
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Ôóíêöèè

Ïîáî÷íûå ýôôåêòû: Ïîáî÷íûé ýôôåêò � ýòî èçìåíåíèå ÷åãî-ëèáî,
÷òî íå óêàçàíî âî âõîäíûõ èëè âûõîäíûõ ïàðàìåòðàõ. Â öåëîì,
ïðîãðàììèñòû ñòàðàþòñÿ èçáåãàòü ïîáî÷íûõ ýôôåêòîâ, íî ýòî íå
âñåãäà âîçìîæíî. Íàïðèìåð, çàïèñü îøèáêè â ëîã � ýòî ïîáî÷íûé
ýôôåêò; îáû÷íî ëîã íå ÿâëÿåòñÿ ïàðàìåòðîì ôóíêöèè, ïîýòîìó
îòïðàâêà äàííûõ â ôàéë ëîãà ÿâëÿåòñÿ ïîáî÷íûì ýôôåêòîì.
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Ñîãëàøåíèå î âûçîâå ôóíêöèè. ABI

Ïîäîáíî òîìó, êàê ñóùåñòâóåò ñîãëàøåíèå äëÿ ñèñòåìíûõ âûçîâîâ,
ñóùåñòâóåò è ïðåäîïðåäåëåííîå ñîãëàøåíèå äëÿ âûçîâîâ ôóíêöèé.
Òàêîé òèï ñîãëàøåíèÿ èçâåñòåí êàê äâîè÷íûé èíòåðôåéñ
ïðèëîæåíèÿ(application binary interface), èëè ABI.
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Îòïðàâêà âõîäíûõ ïàðàìåòðîâ

Ïàðàìåòðû ïîñòóïàþò â ôóíêöèþ ïðåèìóùåñòâåííî â ðåãèñòðàõ.
Ïàðàìåòðû èäåíòèôèöèðóþòñÿ ïî ïîëîæåíèþ, è ïîçèöèè
ñîîòâåòñòâóþò ðåãèñòðàì ñëåäóþùèì îáðàçîì:

1 %rdi

2 %rsi

3 %rdx

4 %rcx

5 %r8

6 %r9

Òàêèì îáðàçîì, åñëè ïàðàìåòð âñåãî îäèí, îí ïåðåäàåòñÿ â %rdi. Åñëè
ïàðàìåòðîâ äâà, òî â %rdi ïåðåäàåòñÿ ïåðâûé ïàðàìåòð, à â %rsi �
âòîðîé.

Îò Àññåìáëåðà ê C++ 18 ôåâðàëÿ 2026 ã. 31 / 45



Âîçâðàùåíèå çíà÷åíèÿ ôóíêöèè

Âîçâðàùàåìîå çíà÷åíèå ïîìåùàåòñÿ â ðåãèñòð %rax.
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Îðãàíèçàöèÿ ñòåêîâîãî ôðåéìà

%rbp õðàíèò àäðåñ íà÷àëà ôðåéìà ñòåêà. Ñíà÷àëî íàäî ñîõðàíèòü
çíà÷åíèå %rbp. Ñëåäîâàòåëüíî, ïåðâîå, ÷òî ñëåäóåò ñäåëàòü, ýòî
ïîìåñòèòü ýòî çíà÷åíèå â ñòåê. Ñðàçó ïîñëå ïîìåùåíèÿ çíà÷åíèÿ %rbp
â ñòåê, çíà÷åíèå %rsp ñëåäóåò ñêîïèðîâàòü â %rbp. Ýòî çàñòàâèò %rbp
óêàçûâàòü íà ïðåäûäóùóþ âåðñèþ ñàìîãî ñåáÿ.
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Ñòåê

Òåïåðü íàì íóæíî îñâîáîäèòü ìåñòî äëÿ ëîêàëüíûõ ïåðåìåííûõ.
Âû÷òèòå èç %rsp (ïîìíèòå, ÷òî ñòåê ðàñòåò âíèç!) ñòîëüêî ïàìÿòè,
ñêîëüêî âàì íóæíî äëÿ ëîêàëüíûõ ïåðåìåííûõ. Áóäåì ññûëàòüñÿ íà
íèõ êàê ñìåùåíèå îòíîñèòåëüíî %rbp, íî âû÷èòàíèå çíà÷åíèÿ èç %rsp
ðåçåðâèðóåò ïðîñòðàíñòâî, ÷òîáû ëþáûå âûçîâû òåêóùåé ôóíêöèè íå
ïðèâåëè ê ïåðåçàïèñûâàíèþ åå ëîêàëüíûõ ïåðåìåííûõ.
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Ñòåê

Ïðàêòè÷åñêè êàæäàÿ ôóíêöèÿ íà÷èíàåòñÿ ñ ýòèõ èíñòðóêöèé äëÿ
ðàáîòû ñî ñòåêîì, ãäå NUMBYTES � ýòî êîëè÷åñòâî áàéòîâ
ëîêàëüíîãî ïðîñòðàíñòâà ïàìÿòè, íåîáõîäèìîãî äëÿ åå ðàáîòû:

# Save the p o i n t e r to the p r e v i o u s s t a c k frame
pushq %rbp
# Copy the s t a c k p o i n t e r to the base p o i n t e r f o r a
# f i x e d r e f e r e n c e po i n t
movq %rsp , %rbp
# Rese r ve however much memory on the s t a c k I need
subq $NUMBYTES, %r sp
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Ñòåê

Çàòåì, â êîíöå ôóíêöèè, ýòè øàãè ñëåäóåò âûïîëíèòü â îáðàòíîì
ïîðÿäêå:

# Res to r e the s t a c k p o i n t e r
movq %rbp , %r sp
# Res to r e the base p o i n t e r
popq %rbp
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enter, leave

Èíñòðóêöèÿ enter ïðîñòî ïðèíèìàåò çíà÷åíèå, ïðåäñòàâëÿþùåå ñîáîé
îáúåì äîïîëíèòåëüíîé ïàìÿòè, êîòîðóþ âû õîòèòå ðàçìåñòèòü â ñòåêå,
è âûïîëíÿåò âñå òðè øàãà çà âàñ.

enter $NUMBYTES, $0

Àíàëîãè÷íûì îáðàçîì, êîä äëÿ çàâåðøåíèÿ îáðàáîòêè ñòåêîâîãî êàäðà
ìîæíî ïðîñòî çàìåíèòü leave:

leave
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call

pushq $ne x t_ i n s t r u c t i o n_add r e s s
jmp t h e f u n c t i o n
n e x t_ i n s t r u c t i o n_add r e s s :
# Next i n s t r u c t i o n he r e

ïðèâåäåííûé âûøå êîä ìîæíî çàìåíèòü ñëåäóþùèì:

c a l l t h e f u n c t i o n
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ret

Àíàëîãè÷íî, èçâëå÷åíèå àäðåñà âîçâðàòà èç ñòåêà è ïîñëåäóþùèé
ïåðåõîä ê íåìó îñóùåñòâëÿåòñÿ ñ ïîìîùüþ èíñòðóêöèè ret. Ýòî
äåëàåòñÿ â ñàìîì êîíöå ôóíêöèè ñ ïîìîùüþ ñëåäóþùåãî ïðîñòîãî
êîäà:

re t
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exponentfunc.s

. g l o b l exponent

. type exponent , @ func t i on

. s e c t i o n . t e x t
exponent :

# %r d i has the base
# %4s i has th exponent

# Crea te the s t a c k frame one 8=byte l o ca l v a r i a b l e
# which w i l l be r e f e r r e d to u s i n g =8(%rbp ) .
# This w i l l s t o r e the c u r r e n t v a l u e o f the exponent
# as we i t e r a t e th rough i t .
# We a r e a l l o c a t i n g 16 by t e s so tha t we ma in ta i n
# 16=byte a l i gnment

enter $16 , $0
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exponentfunc.s

# Accumulate v a l u e in %rax
movq $1 , %rax

# Sto r e the exponent
movq %r s i , =8(%rbp )

main loop :
mulq %r d i
decq =8(%rbp )
jnz main loop

comple te :
# Re su l t i s a l r e a d y in %rax
leave

ret
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runexponent.s

. g l o b a l _s ta r t

. s e c t i o n . t e x t
_s ta r t :

# Cal l exponent w i th 3 and 2
movq $3 , %r d i
movq $2 , %r s i
c a l l exponent

# r e s u l t i s now in %rax
movq %rax , %r d i
movq $60 , %rax
s y s c a l l
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Ôóíêöèÿ

as exponen t func . s =o exponent func . o
as runexponent . s =o runexponent . o
l d exponen t func . o runexponent . o =o runexponent
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Âûçîâ ôóíêöèè èç äðóãîãî ÿçûêà

i n t exponent ( int , i n t ) ;
i n t main ( )
{

return exponent (4 , 2 ) ;
}
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Ôóíêöèÿ

gcc runexponent . c exponen t func . s =o runexponent
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