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Tpu Bupa nmamatu B mporpamde Ha C

O Crek (stack)
@ NOKasnbHbIE NepeMeHHble PyHKUNA, napameTpbl dyHKLNiA
@ KOO OJ1A BblAENEHNA N OCBO60)K,D'EHVIH reHepmpyeT KOMI'II/IJ'IHTOp
o BbigensieTcs npu “Bxoge’ B dyHKUMIO, ocBODOXKAaeTcs npu “Bbixoge”
u3 dyHKLUN
@ lMnobanbHas namaTtsb (static variables)
o rnobanbHbie nepementbie (BHE yHKUMIA), CTaTUHECKNE NEPEMEHHBIE
(static)
@ KOA A5 BbIAENEHUS U OCBOBOXKAEHMS FeHepUpyeT KOMMIUAATOP
o BbIAENSIETCS NPW 3arpy3ke B NaMsTb, 0CBOBOXKAAETCs npn
3aBEPLUEHNN NPOrpamMmbl

© Kyua (heap)

0 KOA ANsi BblAENEHUst OCBODOXAEHNS MULLET NPOrpPamMmMucT
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Kapra mamaTtu

> PacnonoxeHune 4acteii MOXeT OTINHATLCSA Ha pasHbiX NaaTdopmax.

> Huxe ogun n3 BapnanTos (“ynpowerHbiii linux”, 4 Gb)

OS kernel (nanpumep, 1 Gb)

Stack, pacrer BHu3 |(Hanpumep, 10 Mb)

Heap, pacter BBepx f(Hanpumep, ~2,9 Gb)
Static variables (Hanpumep, 10 Mb)
[eoununbiii kog nporpammbl (Hanpumep, 10 Mb)
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int sum(int a, int b) {
int s = a + b;
return s;

}

int main() {
int ¢ = 1; int d = 2;
int e = sum(c, d);

return O0;

}

Stack, pacrer BHu3 |(Hanpumep, 10 Mb)
Kagp main | ¢, d, e, RV, RA
Kagp sum | a, b, s, RV, RA

Bownn B dyHkyuo — eoigenunn kagp (frame), Boiwnm n3 dpyHkymn —

oceoboannm Kaap

» RV — return value (Bo3Bpaiiaemoe 3HaueHue)

» RA — return address (Ha kakoii agpec BepHyTbCs B main nocnie
OKOHYaHMs sum)
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RA. OnoTuMuzamnuy.

[Jeouynbiii kop nporpammel (Hanpumep, 10 Mb)

Kog main | agpec ...
agpec 15
azpec ...

nepertn Ha sum, agpec 15 3anomunTs B RA

Kog sum agpec ...

agpec ...
agpec ...

BepHyTbCs Ha agpec u3 RA (agpec 15)

Kak mMoxHO onTumunauposaTs paboTy co ctekom?

C++
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@ [epepaya konuu napameTpa: main —> store (COXpaHUTL Ha CTeK),
sum —> load (3arpy3uTtb co cTeka)
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RA. OnoTuMuzamnuy.

[Jeouynbiii kop nporpammel (Hanpumep, 10 Mb)

Kog main | agpec ...
agpec 15
azpec ...

nepertn Ha sum, agpec 15 3anomunTs B RA

Kog sum agpec ...

agpec ...
agpec ...

BepHyTbCs Ha agpec u3 RA (agpec 15)

Kak mMoxHO onTumunauposaTs paboTy co ctekom?

@ [epepaya konuu napameTpa: main —> store (COXpaHUTL Ha CTeK),
sum —> load (3arpy3uTtb co cTeka)

© 3apesepBupoBaTh HECKOSILKO PErvCTPOB Mo nepefaqy napamMeTpos
n RV n nepepaBaTh yepes Hux (T.e. He BbIrPY>KaTb B NaMsiThb)

C++
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Crex .BruncnauTenbHad CIOXHOCTD.

Stack, pacrer BHu3 |(Hanpumep, 10 Mb)
Kagp main | ¢, d, e, RV, RA
Kagp sum | a, b, s, RV, RA

Bownn B dyHkyuo — eoigenunn kagp (frame), Bbiwnm n3 dyHkymn —

oceoboannm Kaap

» B npoueccope ecTb pernctp (Hanpumep, sp), KOTOPbI XpaHUT agpec
“ronosbl’ cTeka

> Bbigenenne kagpa — yBeSMYeHNe perncTpa Ha pasMep Kagapa,
ocBObOXaeHNEe — yMmeHblueHune (BbICTpbie onepauunn)

> Kog, KOTOpbIii pacHMTbLIBAeT pa3mep Kagpa U MEHSIET Sp, reHepupyeT
KOMMUASTOP
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Crtek. Pekypcus.

int factorial (int n) {

if (n == 1)
return 1;
else

return f(n-1)*n;

}

Moyemy HUKTO He nObUT Takoe?
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© bBonbwoe n, crek 3akoHuntcs, OS aBapuiiHo 3aBepLunT NporpamMmy
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Crtek. Pekypcus.

int factorial (int n) {

if (n == 1)
return 1;
else

return f(n-1)*n;

}

Mo4emy HUKTO He nObUT Takoe?
© bBonbwoe n, crek 3akoHuntcs, OS aBapuiiHo 3aBepLunT NporpamMmy

© MoxHo nepenucatb LKUKAOM OE3 NOTEPU 371€raHTHOCTN
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['mobanbHbie IepeMeHHbE

int last_rnd = O0;

void srand () {
last_rnd = time (); //Texymee Bpems

}

int rand() {
last_rnd = (last_rnd * 13 + 113) % 43;
return last_rnd;

}

int main() {
int al[10];
srand () ;
for(int i = 0; i < 10; i++) al[i] = rand();
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CraTtuueckue mnepeMensse (static)

void f() {
static int call_count = 0; //uHunuamusupyeTcs ONWH pas

printf ("Called times: %d", call_count);
call_count++;

}

int main() {

£QO); £0; £03;

}

He Bneyatnuno? Cmotpu strtok B cTaHaapTHOR bubnuoteke =)
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I'nobanvHble mepeMeHHbHe. Heckonbko ¢aiyios.

l.cpp

int last_rnd = 0;
void srand () {
rnd = time (); //Texymee Bpems

}

2.cpp

int last_rnd = 0;

int rand() {
last_rnd = (lst_rnd * 13 + 113) % 43;
return last_rnd;

}
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I'nobanvHble mepeMeHHbHe. Heckonbko ¢aiyios.

l.cpp

int last_rnd = 0;
void srand () {
rnd = time (); //Texymee Bpems

}

2.cpp

int last_rnd = 0;

int rand() {
last_rnd = (lst_rnd * 13 + 113) % 43;
return last_rnd;

}

© [epemenHas onpegenena aBaxkabl (He CKOMMNUIMPYETCS)
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I'nobanvHble mepeMeHHbHe. Heckonbko ¢aiyios.

1.h

extern int last_rnd;

L.cpp
int last_rnd = 0; //Bugenerue maMsaTu
void srand () {
rnd = time (); //Texymee Bpems
}
2.cpp

#include "1.h"
//extern -> BHEeleHWe NaMATH NPOUCXONUT B ApyroM MecTe (Takxe
SHaeM THUIl IepPeMeHHON)
int rand() {
last_rnd = (lst_rnd * 13 + 113) % 43;
return last_rnd;
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['nobanbubie mepeMeHHbEe. BuunciauTenbHas

CJIOXHOCTSH.

OS kernel (nanpumep, 1 Gb)

Static variables (nanpumep, 10 Mb)
[JBonyHblii kog nporpammbl (Hanpumep, 10 Mb)

© B 3arosioBke f4BOMYHOrO MCMOJIHSAEMOro haiisia HaNMCaHO, CKOJILKO
static variables emy Tpebyertcs

© TlMlamATb BbiAENAETCA “"HENPEpbIBHLIM KYCKOM Npu 3arpy3ke
nporpammbl. OcBoboXkgaeTcs — korga nporpaMma 3akaH4MBaeT
pabory.

© Buigenenue nponcxognT beICTpO.
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['nmobanpubie mepeMeHHne. Jlyume He HamO.

Moyemy HukTO He niobuT?

Q TMNoTeHymanbHbil KOHMDAVKT UMeH (HECKOJILKO NPOrPaMMUCTOB B
pa3Hbix halinax Ha3Bain Pa3HbIe NEPEMEHHbBIE OJNHAKOBO — >
KOH(JIMKT Ha JINHKOBKE)

Q TpyaHo aHanu3uposaTth nporpammy (CAOXKHEE CNeANTb 338 BCEMM
y4acTKaMu KOAa, B KOTOPbIX MEHSIETCS NepMeHHas)
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#include <stdlib.h>

int *p = malloc (1000000 * sizeof (int));
if (p =
/* not enough memory */

0){

}
pl0] = 1; p[13000] = 42;
free(p);
© Bpemenem xun3Hu ynpaensiet nporpammuct
© Dyukuyms malloc obpawaeTtcs K onepaLnoHHOR cncTeme ¢ nNpocLOOl
BbIAENUTL MecTO (“HenpepblBHbIA Kycok') B kyde u, ecau OC
BblJe/isieT 3TO MECTO, BO3BPALLAET YK3aTesb Ha Ha4vano obnactu
(nnave — 0).
© ®Pynkyms free oceoboxpaeT namsTh
@ Hert orpaHuueHnii no pasmepy Kak y cTeka n rnobanbHbix

nepemenHbix (OrpaHuyeHa pasmepom cBObogHON NamsTu)
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#include <stdlib.h>
#include <stdio.h>

size_t size = 0;
scanf ("%d", &size)
int *array = malloc(size * sizeof (int));

© Pa3mep mMaccuBa BbISICHAETCS BO BPeMsi BbinonHeHus (Been
nosb3oBaTenb, cunTanu u3 aiina)

@ Ha creke n y rnobanbHbix nNepeMeHHbIX pa3mep JOJIXKEH DbiTh
N3BECTEH BO BPeMs KOMMUAALMN

C++
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Kyga. Omubxu.

int *p = malloc(sizeof (int));
free(p);

Y10 He Tak?
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ya. Omubxru.

int *p = malloc(sizeof (int));
free(p);

Y10 He Tak?

@ 3aHumaer B Tpn pasa bonblue mecTa Hem Ha creke (int*, int)
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int *p = (int *)malloc (1000000 * sizeof (int));
p = (int *)malloc (1000000 * sizeof(int)); /* or p = 0 #/

> Vrteuka namatu (memory leak): Tenepb namsTb U3 NepBoit CTPOKM
HEBO3MOXXHO 0CBObOAUTL (Mbl NOTEpPsAN agpec)

> Takue owmbkn MOXHO uckaTb yTunuTtoin valgrind

Bonpoc! B cospemenHbix OC BCs namMsiTh, BblAeneHHast Nporpammoi,
nocfie ee 3aBEpLUEHs] BO3BPALLAETCs cucteme (aaxke ecnm Obuia yTeuka).
3ayem bopoTbcs ¢ yTeukamu?
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© Cepsep (pabotaer 6e3 nepesanycka). YTeyka npu KaXkaoM 3anpoce
Nonb30BaTeNs.
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Kyga. Omubxu.

int *p = (int *)malloc (1000000 * sizeof (int));
p = (int *)malloc (1000000 * sizeof(int)); /* or p = 0 #/

> Vrteuka namatu (memory leak): Tenepb namsTb U3 NepBoit CTPOKM
HEBO3MOXXHO 0CBObOAUTL (Mbl NOTEpPsAN agpec)

> Takue owmbkn MOXHO uckaTb yTunuTtoin valgrind
Bonpoc! B cospemenHbix OC BCs namMsiTh, BblAeneHHast Nporpammoi,

nocse ee 3aBepLUEHMS BO3BPALLAETCs cucteme (paxe ecnm bbina yredka).
3ayem bopoTbcs ¢ yTeukamu?

© Cepsep (pabotaer 6e3 nepesanycka). YTeyka npu KaXkaoM 3anpoce
nonb30BaTens.

@ Chauana Bce 3amegiuntes (daiin nogkaykn), notom OC asapuiino
3aBepLUNT MpoLecc.

@bk 17 / 20



Kyga. BrumciauTenbHas CIOXHOCTH

malloc ponxken:

Q [Mpoiitn no cnucky (ogHa N3 BO3MOXHbLIM peanu3aunii) BblAENEHHbIX
obnacreli

© Haiitu HenpepbiBHYIO 061aCTh HY>XXHOrO pa3mepa

D70 ropasfo AoJiblUe YeM Ha CTeKe 1 y rnobanbHbIX NepeMeHHbIx!
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Kyga. Bugenenue OBYMEPHOI'O MacCCHUBa

int **m = (int **)malloc(N * sizeof (int*))
for (int i = 0; i < N; ++i){

m[i] = (int *)malloc(N * sizeof (int));
}

m[42][42] = 42;

for (int i = 0; i < N; ++i){
free(m[il);
}

free(m);

Kak notpatuts 2 Bbizosa malloc Bmecto N+17
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Kygya. UYrto eme 6nBaeT?

> calloc — BblgensieT namMsATbL U MHULMANN3NUPYET €€ HYNSIMN

> realloc - nameHsieT pasmep y>ke CyLIeCTBYIOLIEro MacCuBa.
CywectsyeT Tpu pesysnibTata paboTbl pyHKLMN:
© ecnu Hy>xHOe 4ncno 6ailT He 3aHATO B CMexHOU obnactu, TO
yBe}'II/I‘-II/IBaeT OsﬂaCTb Ansa mMmacCcumea
Q ecnu pagom HeT cBOBOAHOI NamsTW, NEPEHECET MACCUB B APYroe
MecTo
© ecnu BoOOLLE HET NAMATN NOA YBENUYEHHbI Maccus, BepHeT 0
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