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Ñòåê Ïîäïðîãðàììû

Ñåãîäíÿ ïîãîâîðèì î ...

• ×òî òàêîå ñòåê?

• Ïðîöåññîð èìååò èì ïîëüçîâàòüñÿ

• Çà÷åì îí íóæåí?

• ×åì ïîìîãóò ïîäïðîãðàììû?

• À êàê îíè âîîáùå ðàáîòàþò?

• Ñòåêîâûé ôðåéì � âçðûâ ìîçãà èëè íåèçáåæíîå çëî?

• Ðàçíûå ñîãëàøåíèÿ î âûçîâå ïîäïðîãðàìì
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Ñòåê Ïîäïðîãðàììû

Ñòåê

Ñòåê (àíãë. Stack) � ñòðóêòóðà äàííûõ, îðãàíèçîâàííàÿ ïî

ïðèíöèïó LIFO (Last In � First Out, ïîñëåäíèì ïðèø¼ë �

ïåðâûì âûøåë)

Push � ïîëîæèòü ýëåìåíò íà âåðøèíó ñòåêà

Pop � ñíÿòü ýëåìåíò ñ âåðøèíû ñòåêà
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Ñòåê Ïîäïðîãðàììû

Îðãàíèçàöèÿ ñòåêà â àðõèòåêòóðå x86

• Ñåêöèÿ ñòåêà

ðàñïîëàãàåòñÿ â ñòàðøèõ

àäðåñàõ ïàìÿòè.

• Àäðåñ âåðøèíû ñòåêà

õðàíèòñÿ â ðåãèñòðå ESP.

• Âåðøèíà ñòåêà ðàñò¼ò â

ñòîðîíó óìåíüøåíèÿ

àäðåñîâ.

text

stack

ESP

data

bss

0x00000000

0xFFFFFFFF
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Ñòåê Ïîäïðîãðàììû

Êîìàíäû ðàáîòû ñî ñòåêîì

Ïîëîæèòü â ñòåê

Êîìàíäà push ïîìåùàåò îïåðàíä íà âåðøèíó ñòåêà è óìåíüøàåò ESP
íà ðàçìåð îïåðàíäà.

• push � ïîëîæèòü ñëîâî (2 áàéòà) èëè äâîéíîå ñëîâî (4 áàéòà)

• pushf (pushfd) � ïîëîæèòü â ñòåêà EFALGS (4 áàéòà)

• pusha (pushad) � ïîëîæèòü â ñòåê âñå 4-áàéòîâûå ðåãèñòðû
(EAX, ECX, EDX, EBX, ESP, EBP, ESI, EDI)

Âçÿòü ñî ñòåêà

Êîìàíäà pop èçâëåêàåò ñ âåðøèíû ñòåêà äàííûå, çàïèñûâàåò èõ â
îïåðàíä è óâåëè÷èâàåò ESP íà ðàçìåð îïåðàíäà

• pop � èçâëå÷ü ñëîâî (2 áàéòà) èëè äâîéíîå ñëîâî (4 áàéòà)

• popf (popfd) � èçâëå÷ü èç ñòåêà EFALGS (4 áàéòà)

• popa (popad) � èçâëå÷ü èç ñòåêà âñå 4-áàéòîâûå ðåãèñòðû (EDI,
ESI, EBP, EBX, EDX, ECX, EAX). Çíà÷åíèå ESP ïðîïóñêàåòñÿ 12 / 18



Ñòåê Ïîäïðîãðàììû

Ïðèìåð (ïðàâèëüíîå ñêîáî÷íîå âûðàæåíèå)

Ïðàâèëüíîå ñêîáî÷íîå âûðàæåíèå

1 � âîçâðàùàåò True, ëèáî False

2 c ← ñëåäóþùèé ñèìâîë

3 while íå êîíåö ôàéëà

4 do if c = '('

5 then push c

6 else if c = ')'

7 then pop t

8 if t 6= c

9 then return False

10 c ← ñëåäóþùèé ñèìâîë

11 if ñòåê íå ïóñò

12 then return False

13 else return True
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Ñòåê Ïîäïðîãðàììû

Ïîäïðîãðàììû

Ïîäïðîãðàììîé íàçûâàåòñÿ íåêîòîðàÿ îáîñîáëåííàÿ ÷àñòü

ïðîãðàììíîãî êîäà, êîòîðàÿ ìîæåò áûòü âûçâàíà èç ãëàâíîé

ïðîãðàììû (èëè èç äðóãîé ïîäïðîãðàììû.)

Ïîä âûçîâîì ïîíèìàåòñÿ âðåìåííàÿ ïåðåäà÷à óïðàâëåíèÿ

ïîäïðîãðàììå ñ òåì, ÷òîáû, êîãäà ïîäïðîãðàììà ñäåëàåò ñâîþ

ðàáîòó, îíà âåðíóëà óïðàâëåíèå â òî÷êó, îòêóäà å¼ âûçâàëè.

Ïðè âûçîâå ïîäïðîãðàììû íåîáõîäèìî çàïîìíèòü àäðåñ

âîçâðàòà, ò.å. àäðåñ ìàøèííîé êîìàíäû, ñëåäóþùåé çà

êîìàíäîé âûçîâà ïîäïðîãðàììû.

Ïðè âûçîâå ïîäïðîãðàììå ìîãóò ïåðåäàâàòüñÿ ïàðàìåòðû,

âëèÿþùèå íà å¼ ðàáîòó.

Ïîäïðîãðàììû èñïîëüçóþò â õîäå ñâîåé ðàáîòû ëîêàëüíûå

ïåðåìåííûå.
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Ñòåê Ïîäïðîãðàììû

Ñòåêîâûé ôðåéì

Â ñîâðåìåííûõ

âû÷èñëèòåëüíûõ

ñèñòåìàõ

ïàðàìåòðû,

àäðåñ âîçâðàòà è

ëîêàëüíûå

ïåðåìåííûå

ïîäïðîãðàìì

õðàíÿòñÿ â îáëàñòè

ñòåêîâîé ïàìÿòè,

íàçûâàåìîé

ñòåêîâûì

ôðåéìîì.

Парамет
ры

Адрес возврата

Сохр. EBP

Лока
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ые
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ременные
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р о
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а 

с т
ек

а

EBP

EBP+4

EBP+8

EBP+12

EBP+16

EBP-4

EBP-8
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 у
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ч е
ни

я 
ад

ре
со

в
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Ñòåê Ïîäïðîãðàììû

Âûçîâ è âîçâðàò èç ïîäïðîãðàììû

Èíñòðóêöèÿ call <ìåòêà> ñîõðàíÿåò â ñòåêå àäðåñ âîçâðàòà è
ïåðåäà¼ò óïðàâëåíèå íà óêàçàííóþ ìåòêó.
Èíñòðóêöèÿ ret âûòàëêèâàåò èç ñòåêà àäðåñ âîçâðàòà è ïåðåäà¼ò
óïðàâëåíèå íà íåãî.

Äåéñòâèÿ ïðè âõîäå â ïîäïðîãðàììó

1 ñîõðàíèòü â ñòåêå çíà÷åíèå EBP

2 çàïèñàòü â EBP òåêóùèé àäðåñ âåðøèíû ñòåêà (ESP)

3 âû÷åñòü èç ESP ÷èñëî áàéò ïîä ëîêàëüíûå ïåðåìåííûå

4 ñîõðàíèòü â ñòåêå âñå ðåãèñòðû, êîòîðûå áóäóò èçìåíåíû â
ïîäïðîãðàììå (âêëþ÷àÿ EFLAGS)

Äåéñòâèÿ ïðè âûõîäå èç ïîäïðîãðàììû

1 âîññòàíîâèòü çíà÷åíèå âñåõ ðåãèñòðîâ (âêëþ÷àÿ EFLAGS)

2 çàïèñàòü â ESP çíà÷åíèå EBP

3 âîññòàíîâèòü ñòàðîå çíà÷åíèå EBP èç ñòåêà

4 âåðíóòüñÿ â îñíîâíóþ ïðîãðàììó (ret)
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Ñòåê Ïîäïðîãðàììû

Ïðèìåð (Àëãîðèòì Åâêëèäà)

Ãëàâíàÿ ïðîãðàììà

%include "stud_io.inc"

global _start

section .text

_start:

push 169 ; b := 169

push 39 ; a := 39

call gcd ; eax := gcd(a,b)

add esp, 8 ;

push eax

call printint

add esp, 4

FINISH

Ïîäïðîãðàììà gcd

gcd: push ebp

mov ebp, esp

push ebx

push edx

pushf

while: cmp [ebp+12], dword 0 ; b <> 0

je wend

mov eax, [ebp+8] ; eax := a

mov ebx, [ebp+12] ; ebx := b

cdq ; eax -> [edx:eax]

idiv ebx ; edx := a mod b

mov [ebp+8], ebx ; a := b

mov [ebp+12], edx ; b := edx

jmp while

wend: mov eax, [ebp + 8] ; return a

popf

pop edx

pop ebx

mov esp, ebp

pop ebp

ret
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Ñòåê Ïîäïðîãðàììû

Ñîãëàøåíèÿ î âûçîâå ïîäïðîãðàìì

×òî ðåãëàìåíòèðóåòñÿ:

• êàê ïåðåäàþòñÿ ïàðàìåòðû (÷åðåç ðåãèñòðû èëè ÷åðåç ñòåê)

• â êàêîì ïîðÿäêå

• êòî âîññòàíàâëèâàåò ñòåê (âûçûâàåìàÿ èëè âûçûâàþùàÿ
ïîäïðîãðàììà)

• êàê âîçâðàùàåòñÿ ðåçóëüòàò

func(fd, msg, len)
cdelc:

fd

msg

len

адрес возврата

fd

msg

len

адрес возврата
push len

push msg

push fd

call func

add esp, 12

pascal:

msg

адрес возврата

fd

msg

len

адрес возврата
push fd

push msg

push len

call func
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