PasnpeneneHne Ha namMeTTa
Npu reHepupaHe Ha Koa



PasnpeaeneHne Ha nameTTa

Koa Ha nporpamaTta (MHCTpYKLUMHK)

CTaTU4HKU AaHHU (rnobanuu
MPOMEH/INBU, KOHCTAHTH)

Heap — O6nacT 3a AaHHW
CBoboaHa nameTt

Crek




[edpnHnynm
[Tpn reHepupaHe Ha Kof ce M3BbpLUBa pasnpenerieHne Ha nameTTa u
Cb3[aBaHe Ha CTPYKTYypu 3a ynpasfieHMe Ha cTek (stack) n heap.

O6nacm 3a 0aHHU — NocrnenoBaTerHOCT OT KIMEeTKM B NaMeTTa,
3aJ€erieHn 3a Nornvyeckn CBbp3aHn AaHHMW.

[ToHsikora (HO He BMHaru) egHa obnacTt oT AaHHW CbOTBETCTBA Ha eAuH
6nok oT nporpamara.

[1o Bpeme Ha KOMMUInUpaHeTO KNeTKUTe, 3aaefieHn 3a HAKOU
NPOMEHNMBK MoraTt ga ObaaTt NnpeacTaBeHn Ypes ABOUKM OT Ymcna
(Hanp. (3,0), (3,1)):

— [TbpBOTO YKMCNO O3Ha4YaBa bpon Ha AaHHUTE;
— BTopoTo 4ncno o3HavyaBa oTMeCTBaHe.

[lpn reHepupaHe Ha WHCTPYKUUA Tasu OBOWKA Ce KOHBepTMpa B
OeVuCcTBUTENeH agpec Ha npomMmeHnueBaTa. AgpechbT ce rnonydvasa
ype3 3agjaBaHe Ha 0as3oB agpec U perncTbp Ha OTMeCTBaHe.
[Mpumep:

(6pon gaHHK, oTMecTBaHe) => (ba3oB agpec, OTMECTBAHE)



Ob6nacTTa 3a gaHHM MOXe aa obae:

— CTaTu4Ha — NaMeTTa ce pasnpenens 3a UusanoTo BpeMe Ha
N3nbfIHEHWE Ha nporpamarta. [JoCcTbnbT cTaBa Ype3 abCcontoTHU
agpecu, a He ¢ ABoMKa <base, displacement>.

— OWHaMK4YHa — nameTTa ce pasnpegensd AMHaMUYHO Mo BPEME Ha
na3nbnHeHne. ObnacTtrta oT JaHHM MOXE Aa ce Cb3daBa U U3TpumBea.
[Mpn n3TpmBaHe Ha o0bNacT BCUYKM OaHHU B HES ce ryDsT.

[Mpnmep:
[Mpouenypu 3a cb3gaBaHe U N3TpuUBaHe Ha BNOK OT NamMeTTa:

— GETSTORAGE (Base, SIZE) — cb3gaBa namert c pasmep SIZE
CbC cTapToB agpec Base. CneaBawoTo n3BMUKBaHe Ha
GETSTORAGE we pesepsupa gpyra obnact oT gaHHu (C apyr
6as3oB agpec). ba3oBuAT agpec Ha cb3gageHarta naMmeT MoxXxe aa
6bae 3anucaH B KneTka OT namMeTTa Un B PermcTbp.

— FREESTORAGE (ADDRESS, SIZE) — yHULLOXaBa NnamMmeT CbC
ctaptoB agpec ADDRESS u pasmep SIZE.



CtekoBa namerT (cTekK)

M3non3Ba ce 3a CbXpaHABaHe Ha NapameTpu Ha PYHKLUMUN U Ha
TeXHUTE JIOKaJIHU MPOMEHNNBU

CTeKoBaTa namer ce pa3wnpAaBa 1 CBUBA MNP 3afNmMc N HETEHE
Ha JIOKAJ/IHU MPOMEH/TNUBU

Hsama HeobxoaMMOCT OT yripaBieHMe Ha NaMmeTTa OT CTPaHa
Ha NPOrpammncTa, 3aL0TO CTOMHOCTUTE Ha MPOMEH/IUBUTE ce
3anMCBaT B CTEKa U Ce U3TPMUBAT OT HEro aBTOMATUYHO

YnpasnaBa ce ot CPU — 6bp30 yeteHe n 3anuc
CTekoBaTa nameT nma orpaHuMyeH pasmep

[TpOMEHNNBUTE CbLLECTBYBAT B CTEKA CAMO JOKaTO Ce
N3Nb/HABA QYHKLUMATA, KOATO M e Cb3aana



Heap namer

YnpaBasaBa ce oT nporpamucTa (3anuc u usTpmBaHe
Ha npomeHAnBMK) — Hanp. Yype3 malloc(), calloc(),
realloc(), free()

[1aHHUTEe ca AOCTbMNHU OT BCUMYKU NOANPOrpamu
(pYHKUMM M npoueaypu) B Nporpamara

HAma orpaHu4eHua 3a pa3amepa Ha NameTTa
[Mo-6aBeH AOCTbN 33 YeTeHEe N 3anmnc

Morke ga ce nony4m pparmeHTUpaHe Ha obnactm ot
nameTTa



[1lpeancrtaBaHe Ha AaHHU

[lpocmu npomeHnueu: 0OMKHOBEHO Ce NPeacTaBAT B MAMET C
domkcupaH pasmep:
e cumBonu: 1 unu 2 banta
e uenun yucna: 2, 4 unn 8 banTta
* peanHu ynucna: ot 4 oo 16 bytes
« Bynesun gaHHu: 1 6ut (Han-4ecTo ce n3nonsea 1 NbreH 6anT)

Ykazameru:. 0OGUKHOBEHO ce NpeAcTaBAT KaTo uenu Ynucna 6e3 3Hak.
PasmepbT Ha ykasartens 3aBuUCu OT apeCHOTO NPOCTPAaHCTBO Ha
narnosi3aBaHarta apxmTtektypa. Hamn-yecto ce nanonaseat 4 6anTta 3a
CbXpaHABaHe Ha agpec, KaTo Mo TakbB HAa4YMH ce agpecupa
npocTtpaHcTeo oT 4GB.



[lpeactaBsHe Ha gaHHU

EOHOMEpPHU Macusu:. NpeacTaBsT ce KaTo CbCeaHu
briokoBe OT efieMeHTn. PasmepbT Ha MacmnBa € paBeH
Han-Manko Ha bpos Ha eENEMEHTUTE, YMHOXEH MO
pasmMepa nameT 3a npeacraBsagHe Ha eduH eNEMEHT.
EnemeHTUTE Ce pasnosnarar rnocrenoBaTernHo,
3ano4yBaniky OT MbPBUSI ENIEMEHT, OT MaSlKUTE KbM MNo-
ronemuTte agpecu B nameTtTa. AKo 6a3oBMAT aapec Ha
MacuBa € N3BECTEH, KOMMUNATOPBLT MOXE [a reHepupa
KO 3a U34ncnaBaHe Ha afgpeca Ha BCEKM efleMEHT Ypes3
OTMecTBaHe Ha 6ba3oBus agpec:

&arr[i] =arr + 4 *i (4-byte integers; arr = base
address).



MHo2omepHU Macusu: 3a npeacTaBsHe Ha MHOTOMEPHU MacuBK ce
N3MNoni3Ba eanH OT CreaHuTe MeToaun: AeNcTBUTENeH MHOroMepeH
MacuB U MacuB OT eJHOMEPHN MacUBMW.

[lenctButerneH MHOromepeH MacuB ce pasrnosiara nocnegosaTenHo.
Moxke Oa ce pasnosioxu rno pegose (Hanp. B C, Pascal), kbaeto
pedoBeTe ce pasnonarart eanH crnieq apyr. Moxe ga ce pasnonoXu U
Nno KonoHu (Hanp. Fortran), KbO4eToO KONOHUTE ce pasnosiaraT egHa
cren apyra. 3a macumB OT LeNnu Ynucna, CbCTaBeH OT M pefa u n
KOSTOHW, apeCbT Ha BCEKN ENEMEHT Ce N34YMUCNsBa KakTo crieasa:

&arrfi,jj=arr+4*(n*i+))

nn B no-obLy BMA 3a NponU3BOfEH MacuB;

array[L1..Ul, L2..U2] (B Pascal)

&arr[i, j] = arr + (sizeof T) * ((i- L1) * (U2 -L2+ 1) + (j - L2))



ANTepHaTUBHUAT METO € Macue om macueu, KbaeToO eneMeHTUTe Ha
MacuBa ca yKasaTenu KbM BCEKU pen Ha Mmacuea. Hanpumep Ttaka
narnexga macus A[2][5] (NbpBUAT eneMeHT e ¢ nHaekc 0):

o

Al1l]

Al 4
A[O][L] [1104]

3a npounTaHe Ha cToMHocTTa Ha enemeHT A[i][j] e Heobxoanmo npoynTaHe
Ha ABa yKasaTens 3a pasnunka oT MHOrOMEPHUSA MacuB, KOUTO U3NCKBA
NpoyYnTaHe camo Ha eauH ykasaTesl. AgpechbT Ha pef | ce nosnyyasa
ypes3 CnegHoTo U3YnNCNsIBaHe:
A + 1 * sizeof(pointer).
Crieqg npovnTaHe Ha agpeca KbM Hero ce gobass
] * sizeof(arrayElem)
, 3@ [ia ce nosny4n agpec Ha erieMeHTa, OT KOUTO crie ToBa ce noslyyasa
CTOMHOCTTa Ha erfieMeHTa.

MacuB OoT MacuBM U3MCKBa NoBeYve nameT nopaau nsnons3saHe Ha
OOMbIHUTENHN yYKasaTenu, okaTo Npyu MHOrOMEpHUTE MacuBy e
HeobXoaMMO NPOCTPaHCTBO CaMO 3a CbXPaHEeHWe Ha enemMeHTuUTe.




Cmpykmypu: nonerata Ha CTpYyKTypara ce pasnonarar
nocrnegoBaTenHo B HENPEKbCHAT 610K OT MankuTe KbM NO-rofieMuTe
agpecu B nametta. PasmepbT Ha eduH 3anuc OT CTpyKTypaTta €
paBeH Hau-Manko Ha cymarta OT pa3MmepuTe Ha nosfetata. B
OafeHnsa rnpuMmep, ako Uenute yucria 3aemar namer ot 4 bawuta,
cumBonute 1 OaunTt, a pearnHuTe 4Yucra C AOBOMHA TOYHOCT (TwUM
double) 8 6anTa, To usanarta cTpyktypa 3aema 13 banta. OtaenHuTe
noneTa ca pasnonoXXeHn ¢ OTMECTBaHUA CboTBETHO 0, 4 n 5 banta B
agpecHOTO npocTpaHcTBO. B  MHOro apxutektypu, obade, 3a
CTPyKTypata we ©Obgar Heobxogumm 16 OanTta, 3aLlloTo
OTMECTBaHUATa We 6baat opmMupaHn Taka, 4e BCSKO rnosre ga
3anoysa C U3paBHEHA rpaHumua.

struct example {

Intnum; num <h dbl
char ch;

double dbl;
3



Obekmu: pasnonarat ce B nameTrta nogobHO Ha CTPYKTypuTe, KaTto
norietara ca MHCTaHUUM Ha NMPOMEHNMBUTE Ha Knaca. MetoguTte He
Ce CbXpaHsiBaT B camusa 00eKkT. 3a AuHaMU4YHO pasnpenensHe
(dispatch) BbB BCeknm OBEKT ce u3MnosisBa AOMbIIHUTENEH CKPUT
yKasarter, KOUTO CO4YM KbM MamMeT CbC crnogerieHa nHgopmauums 3a
MeToguMTe Ha Kraca (4ecTto HapudaHa vtable). AKO e3uKbT He
nooobpXXa OWHAMWYHO pasnpefensiHe, ako B Knaca He ca
neuHUpaHn MeToaun, KOUTO ro U3NCKBAT UMM ako B Kraca uma camo
private u final metoan, ToraBa He e Heobxoauma Tabnuua u CKpuT
yKasarten B rnpeacraBsaHeTo Ha obekTa.

public class Rectangle {

priva}te in.t X, Y, vptr [ I —
public void Draw() {} < Rotate
public void Rotate(int deg) {} Print
oublic void Print() {3 Y

}



MHcmpyKuuu: Kogupar ce kaTto GuToBM NocnegoBaTeNHOCTH,
0OMKHOBEHO C pa3mep ayma. PasnnyHnte 61MTtoBe B MHCTPYKLUMATA
kKoaupaT MHpopMauma 3a TUna Ha MHCTPYKUUATa (YeTeHe, 3anuc,
YMHOXEeHMe 1 Op.), 3a n3nons3saHnuTe permctpu n ap.

[Tpy MHOro KOMNUIIMPYEMU €3ULN HE Ce 3anncBa HUKaKBa MHdopmMaLuus
3a TMNa Ha CbXpaHsiBaHUTE NPOMEHNNBW. Taka Hanpumep npu
npoynTaHe Ha cbabpkaHneTo Ha agpec 1000 He e AcHO ganun To
TpsAbBa Oa ce MHTepnpeTmpa KaTo TUM gaHHW, yKasaTen, MHCTPYKUNS
nnu ap. E3svuym kato LISP n Smalltalk nogabpxaTt nHdopmauua 3a
TMNa JaHHU Ha NPOMEHNNBUTE NO BpeMe Ha n3nbiHeHune. [pun Tax
BCAKa MPOMEHINBA Ce MapKupa C Tar 3a Tuna Ha NpoMeHsnmBara.



OGnacTt Ha BUOUMOCT N BpeMe Ha XUBOT

Obrnacm Ha sudumocm Ha rpomMeHsiuea (scope) onpenenst yactun oT
nporpamMara, B KOUTO NPOMeHNMUBaTa MoXe fa Obae AOoCTbhNBaHa.
Bpememo Ha xueom Ha npomeHsnueama (lifetime) onpenens
nepuoga oT BpemMe, B KONTO MOXe [a Ce U3rosi3asa NpoMeHnBeara.

arnobasHu; BpemeTo Ha XMBOT CbBMNaga Cc BPEMETO Ha XMBOT 3a usnaTa
nporpamMa un obnacTtta Ha BUOMMOCT CbLLO € B Lgnara nporpama.

cmamu4yHu. BpemMeTo Ha XMBOT CbBMaja C BPEMETO Ha XWBOT 3a
uanara nporpama, HO obfiactta Ha BMOAMMOCT € CcaMO BbLB
dyHKUMATa (MM moayna), B KOUTO € AeKnapupaHa npoMeHnmeara.

JIOKasnHu: (HapuvyaHu cblo asToMatuyHu) CbllecTByBaT caMoO 3a
BPEMETO Ha W3BMKBAHE Ha nognporpamara, B KOATO ca
OeKknapupaHu, HoBa MpPOMeHSiMBa Cce Ccb3daBa MNpu Bhv3aHe B
npouenypa M ce yHULLIOXaBa NpuU M3nusaHe OT nognporpamara.
[ocTbn OO nokanHu NPOMEHNMBM MOXe [da Ce MU3BbpLlBa camo B
nognporpamMara, B KOATO ca AeKlapupaHu.



OUHaMUYHU: NPOMEHNNBU, KOUTO Ce Cb3adaBaT Mo BpeME Ha U3MNbIHEHNE
Ha nporpamaTa; 0OMKHOBEHO Ce NPeaCcTaBAT Ype3 afpec, CbxpaHsBaH B
NPOMEHNMBa OT eAuH OT M3bpPOoEeHUTE MNo-rope Knacose. BpemeTo Ha
XMBOT CbBraga C ToBa Ha nporpamarta, a obnactra Ha BUAMMOCT
cbBnaga c obracrtta Ha NPOMEHNMBaTa, CbXpaHsaBalla agpeca.

[nobanHu n cmamu4YHU NPOMEHNUBU UMaAT €OUNHCTBEHA UHCTaAHUMSA, KOATO
CbLUECTBYBA MO BPEME Ha XMUBOTA Ha Nporpamara; pasnmyaBaTt ce caMmo
B obnactTta Ha BugumocT. OBMKHOBEHO Te3n ABa Knaca NPOMEHSIMBU Ce
rpynupat 3aegHo B CerMeHT C  rnobanHu/ctaTudHM  JaHHU B
n3nbfiHMMAaTa Nporpama.

JlokanHume rnpomeHnueu ce cb3gaBaT camMo MNpu BNu3aHe B noanporpama
N CbLLECTBYBAT OO HEMHOTO MPUKMYBaHe. 3a TAXHOTO obpaboTBaHe
No BpeMe Ha M3NbIIHEHWE Ce W3Mon3Ba CTEKOBa MaMeET, B KOATO ce
CbXpaHsaBaT CTOMHOCTUTE Ha nokanHute npomeHnusu. Obnactra oT
nameTTa, W3MNon3BaHa 3a CbXpaHABaHE Ha BCUYKM  NOKamnHU
NPOMEHNNBM B Noanporpama, ce Hap. cmekos ppasmeHm. CTEKOBUAT
dparMeHT 3a Tekywo W3NbfHsBaHaTa nognporpamMa ce Hamupa BbB
Bbpxa Ha cTeka. AQpechbT Ha TEKYLNSA CTEKOB oparMeHT OBMKHOBEHO €
3anuncaH B perMcTbp Ha MUKpornpouecopa n ce Hap. 6a3oB ykasaren.



JduHamu4yHOmo 3aemMaHe Ha NaMeT Mo BPeMe Ha W3NbJIHEHUE
OOMKHOBEHO Ce peanusupa 4pe3 U3BUMKBaAHE Ha 6GMONNOTEYHU
dyHKunm (Hanp. dpyHkums malloc). Toea agpecHO NPOCTPaHCTBO Cce
3agenss B CerMeHT OT namMeTTa, pasfnyeH OT MporpamMmHuMAa Kop,
rmobanHu/ctaTMdHu gaHHU 1 cTek. Ta3nm namMeT ce Hap. heap.

Aﬂ,peCHOTO NPOCTPaAHCTBO Ha U3MbJIHABALLA Ce MporpamMma ce pasgend
Nno cneagHnda Ha4vmH.

Stack

L

1T

Heap

Global/static data

Code




CtekoB cpparmeHT
[Tpy BCSAKO M3BMKBaHE Ha noanporpama (doyHKUMs unu npoueaypa) 3a

1)

2)

3)

4)

Hes ce Cb3daBa CTeKOB (pparmMeHT. B eanH ctekoB pparmMeHT (Hap.
activation record) ce cbabpxa crnegHata MHOOPMaLUUS:

Cmekoe ykazamern (frame pointer): ykasaten KbM npeauLiHUS
CTeKkoB QoparmMeHT. M3nonseBa ce 3a BpbllaHe KbM WM3BUKBALLA
nognporpamMa npuv 3aBbplUBaHE Ha TeKywo Wu3NbIiHABaHAaTa
nognporpama. l'oHdakora ce Hapuya owle guHamMnyHa Bpb3Ka.

CmamuyHa epb3ka (static link): cbabp)ka ykasaTtesn KbM CTEKOBUA
dparmeHT Ha nognporpamara, B KOATO € JeKnapupaHa TekyllaTa
nognporpama.

Adpec Ha spblaHe. ykasaTen KbM ToykaTa Ha BpbllaHe B Koaa
cref NpuKnioYBaHe Ha TekyllaTta nognporpama.

CmouHocmu Ha napamempume, C KOUTO € Wn3BUKaHa
nognporpamara mn nokanHu NPoOMeHNBN,



[Mpn n3eukBaHe Ha nognporpamMa (Hanp. Ha YHKUMS) ce U3MbrHABaT
crnegHUTEe OCHOBHU CTBIKW:

lNpean nasukBaHe Ha (pyHKUMA U3BMKBaLLaTa (pyHKUMNA npaBun
cregHoTO:

1) CbxpaHsiBa CTOMHOCTUTE Ha BCUYKN HEODXOOAUMU PErNCTPU
2) 3anucea B cTeka CTOMHOCTUTE Ha NapamMeTpuTe Ha U3BUKBaAHATa

doyHKLMSA
3) 3agaBa cTaTn4Ha Bpb3Ka (ako TakaBa CbLLECTBYBA)

4) 3anncea B CTeKa agpeca Ha BpbluaHe
5) MNpaBu npexoq KbM U3BUKBaHaTa PYyHKLNS



Mo Bpeme Ha U3SBMKBaAHETO Ha (pyHKLUSA n3BUKBaLiaTa PyHKUUSA
U3NbIHSBA crieaHuTe AeNCTBUS:

1) CbxpaHsiBa CTOMHOCTUTE Ha HEOOXOAUMUTE PETNCTPU

2) YcTaHoBsIBa HOBUSI CTEKOB YKasaTern

3) 3agend npoCcTpaHCTBO 3a BCUYKM JIOKAIHU NPOMEHITNBY

4) N3nbnHsBa onepaTtopuTe B 3BUKaHaTa PyHKLUS

6) Bb3cTaHOBsIBa CTOMHOCTUTE Ha BCUYKU CbXPaHEHWN PETNCTPU
7) lNpaBun npexoq KbM CbXpaHEHUSa agpec Ha BpbLUaHe

Cnep u3BukKkBaHe Ha (PyHKLUUA U3BMKBaLWaTa (pyHKUNA U3NbIHABA
cnegHUTe OEeUCTBUA:

1) N3TpuBa OT cTeka agpeca Ha BpblUaHe 1 NnapaMmeTpuTe
2) Bb3cTaHoOBsIBa CTOMHOCTUTE Ha BCUYKM CbXPaHEHWN PErncTpu
3) Mpoabmkasa U3NbAHEHNETO CU



NpepaBaHe Ha napameTpu

Obwunte MeToam 3a npendaBaHe Ha NapameTpu B NMporpamHuUTe e3num
ca:

[lpbedasaHe o cmouHocm:. B wu3BMKaHaTa nogrnporpama ce konupart
CTOMHOCTUTE Ha napameTpute. [lo TO3M HaynH nognporpamara
paboTn c KonNus Ha napameTpuTe, HanpaBeHUTE MNPOMEHU He ce
OoTpassaBaT B U3BUKBaLLLATa nognporpama.

[lpedasaHe o peghbepeHuusi (adpec). Bmecmo koriue Ha napamemubp
uslgukeaHama  rnoodrnpozgpama  riosiydaea  pegepeHuuss  KbM
napamemspa. OOUMKHOBEHO pedepeHuusaTa ce peanusaupa 4pes
yKasaTten KbM napametbpa. B crneacreme nsBmnkaHata nognporpama
MOXE Ja NPOMEHS CTOMHOCTUTE Ha napameTtpute. OcBeH ToBa TO3U
MEXaHMU3bM MN03BONsiBa e(eKTUBHO npedaBaHe Ha MHOXecTBa OT
CTOMHOCTU (Hanp. CcTpykTypu). KakeBa e pasnukata npu $BHO
npenaBaHe Ha ykasaten B C?



B HsAkOM macoBu nporpamMHu e3vun CbLUECTBYBaT U ApYyrn cpeacTBa 3a
npeaaBaHe Ha NapameTpu:

Camo 3a yemeHe (read-only) property, Hanp. 3a KOHCTaHTU B C++,
no3sonsBa No-epeKTUBHO NpeaaBaHe Ypes3 pedepeHuums.

[lapamempu ro nodpasbupaHe (default parameters), koeTo No3Bonsisa
n3BMKBaHaTa nognporpama aa onpegensi KakBu napamMeTpu da
N3nosn3Ba, Korato Npu N3BMKBAHETO He ca 3aJadeHn napamMeTpu unm
ca 3agageHun Nno-manko Ha 6pon napameTpum.

[1o3uyuoHHO 3asucumu napamempu (position-independent
parameters), Hanp. B Ada n LISP, nosBonaesa napametpute aa
6baaTt cBbp3BaHM C MMeHa BMECTO Ja 6baaT nadbposBaHu B CTPOro
onpeneneH pea.



YnpaBrnieHue Ha nameTTa

OBbunKkHOBEHO nporpamMmaTta Wu3non3esa NaMeT OT onepaumoHHaTa
cUcTemMa, KosITo pasgenst nametrta Ha cTtpaHumun. CTpaHuuaTta e
obracTt oT nameTTa ¢ oukcmpaH pasmep, Hanp. 4-8 KB nnn noseuve.
[Mporpamata pasgens Tasu nameT No COOCTBEH HAYUH.

a = malloc(12); // PesepBupaHe Ha 12 banta
a=Db; /] 3aryba



Garbage collection

Hakown eanum kato ML n Java nanonaseart T.Hap. cebupaHe Ha boKrlyKa
(garbage collection), npn KOeTo nporpamMnUcTbT € 0CBODOAEH OT
3aQbIMKEHNETO Aa ocBoboXaaBa AMHAMUYHA NaMeT.
N3nbnHuTenHaTta cpega OTKpuBa, Ye gageHa obnacT oT namMmeTTa He
MOXe Oda Obae agpecupaHa oT rnporpamara, rnpu Koeto obnacrtra ce
ocBoboxaaBa aBToMaTuUYHO. CbLLECTBYBAT HSKOSIKO METOAA 3a
peanusauunsa Ha garbage collection. [lsata Han-4eCcTo U3non3saHu
meToau ca reference counting n mark and sweep.

ABTOMATUYHOTO yNpaBfieHMEe Ha NaMeTTa € MHOro ygqobHo, HO NOHsKora
npu4nHaBa npodnemu.



