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Cbopka mycopa B Python 3a 5 MUHYT

OnucaHue

XoTuTe y3HaTb, Kak Python ynpaBnseT BHyTpeHHeWn namaTbio? Ecnn ga, 7o 3TO
pyKoBOACTBO Mo cbopke mycopa B Python ansa sac. lNMpwu nporpamMmupoBaHum Ha Python
BaM 0ObI4HO He NpMXxoaAnTcsa 6eCcnoKonTbLCS 0 BblAeNeHNN 1 yaaneHnm namatmn. OgHako
rnosesHo NoOHUMaTb, Kak Python cnpaBnseTcsa ¢ 3Ton 3agaden nog KanoToM C MOMOLLbIO
npouecca cbopkn mycopa. B 3ToM ypoke Mbl paccMoTpuM cbOpKy Mycopa 1 ee Ba)KHOCTb.
3aTeM Mbl paccMOTpUM, Kak Python ncnonbsyeT nofcyeT CCbIIOK /19 YOaNleHNSA
00beKTOB, KOTOpble BoMbLUE HE NCMNO/Ib3YIOTCS.

Y10 Takoe cOopka Mycopa u noYyeMy OHa Ba)kHa?

B Python Bbl He TaK 4acTo CTaJIKMBaeTeCh C OWNOKaMN HEXBATKM NaMATU, HO 3TO
BO3MO>XHO. Koraa Bbl co3faeTe 06beKTbl B MporpamMMe, OHM 3aHUMaloT NamMaTb. U,
ckopee Bcero, bynet MHoro o6bekToB, KOTopble 6osibLle He NCNOoJb3YTCA. YTo
Npon3onaeT, eCNn NaMsaTb, 3aHUMaeMasa TakKuMn o6 beKTaMun, HUKOr Aa He BypeTt
ocBobo)xaeHa? Hy, B KOHLE KOHLLOB, MaMsiTb 3aKOHYUTCS. BBeanTe c60pKy mMycopa.
Cbopka Mycopa - 3TO NpoLLecc, KOTOPbI OTBEYaeT 3a aBTOMATUYECKOE onpenesieHne n
BO3BpaT NaMsATKU, 3aHATON ob6bekTaMu, KoTopble 6oblle HE NCMONb3YIOTCS, YTO
No3BoJIIeT NPeAoTBPATUTb YTEYKM NaMATU U NOBbLICUTb 06LLY0 3(h(EKTMBHOCTL €€
NCNOJIb30BaHMS.

Kak paboTaeT cbopka mycopa B Python?

Tenepb, KOrga Mbl NOHSAAN, 4TO Takoe cbopka Mycopa 1 ee 3HaYeHUe, faBanTe
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nocMoTpuM, Kak Python ncnonb3syet cbopky mycopa.
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NMoHuMaHMue nepeMeHHbIX U 06bekToB B Python

Bbl, BEPOATHO, NPUBLIKIN AYMaTb O NEePeMEHHbIX KakK 0 KOHTeHepax, B KOTOPbIX
XpaHATCA 3HavYeHnsa. OgHako B Python nonesHo onuckiBaTb NepeMeHHble Kak “uMmeHa”
nnn “meTkn” 0159 o6beKTOB, a HE KaK KOHTENHEPbI, B KOTOPbIX XPaHATCA 06beKTbl. DTO
byHOamMeHTanbHasa KoHUenuus Ans NOHMMaHNA TOro, kak paboTatoT nepeMeHHbIe B
Python. laBanTe nocMoTpum nobnnxe. Korga Bbl cozgaeTte nepeMeHHyo B Python, Bbl,
Mo CyTW, CoO3[aeTe CCbIIKY Ha 0bbeKT B naMATu. [lepeMeHHas - 3TO MeTKa Uin nMms,
KOTOpOe yKa3biBaeT Ha 06s1acTb naMaATn, rae XxpaHntca o6bekT. OHa He XpaHUT caMm
00bEeKT, HO “cChiiaeTcsi” nnn “yka3biBaeT” Ha Hero. BoT npumep:

a = 27
Korpga Bbl co3pgaeTte = 27:

®* B mamMaTun co3paeTcsa obbekT Tuna i nt.
®* OH NpuUHUMaeT 3Ha4veHue 27.
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® NepemMeHHas a yKa3blBaeT Ha 3TOT 06BbEKT Un CCbIslaeTCsa Ha Hero. NosTomy
CYETYMK CCbIJIOK, CBSA3aHHbIN C 06bekToM, paBeH 1. (Mbl nogpobHO 06CyanM CHETHUUK
CCbIJIOK B Criefyowem pasgene).

% type: int

value: 27
27

ref_count: 1

MpuMeuyaHue: Bbl MoXXeTe BbINOJHUTL KOMaHAy hex(id(a)), 4yTobbl Nony4nTb agpec B
namaTn obbekTa, Ha KOTOPLIN YKa3biBaeT MeTKa a. YTo npon3onaeT, eCan Bbl U3MEHUTE
3Ha4vYeHue a? Tenepb a 6onblle He yKa3blBaeT Ha NpeabloyLwmni agpec namMmaTu.
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\/ _» type: int

value: 27

ref_count: 0O
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NepeMeHHas a Tenepb YKa3blBAa€T Ha LLE/IOYNCIEHHbIN 06BEKT CO 3HAYeHNEM 7.

_» type: int

value: 7

ref_count: 1
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MopcyeT cCcbINIOK

MoacyeT CCbIIOK - 3TO TEXHUKA yNpaBieHNs namMaTbio, ncnosbsyemasn B Python gns
OTCJ/IEXXMBAHNA KOIMYECTBA CCbIJIOK Ha 00beKT. aes 3aktoyaeTcsa B TOM, 4TOObI
MPUCBONTb Ka>KAoMy 0ObEKTY CHETYUK CCbIJIOK U YBENYMUBATb WIN YMEHbLLIATbL 3TOT
CYETHYMK NO Mepe CO34aHNSA UM yaaNeHUs CCbIIOK Ha 00bekT. Korga cH4eTuYmK CCbhIIOK
ONyCKaeTCHa 0 HYyNs, 4TO O3HA4YaeT, 4To Ha 06bekT Bosblie HET CCbIJIOK, NaMATb,
3aHMMaemMasa 06beKTOM, MOXeET ObiTb 0CBOBOXKAEeHA. TaK YTO XXe TaKoe CYHeTHYMK
ccbINIOK? Kak y>Xe roBopmnochb, Kaxkabih 06bekT Python nmeeTt Konm4ecTBO CChINOK,
CBA3AHHbIX C HAM. DTO KOJINYECTBO NMepeMeHHbIX, YKa3blBaloLWmMX Ha Hero. Korga mol
CO3[aeM HOBYIO CCbIJIKY Ha 0OBbEKT, CHEeTUYUK CCbISIOK yBENNYMBaeTCcs. Korga Mbl yaoansem
CCbINIKY (MepeMeHHas BbIXoaAuT 13 o61actm BUOAUMOCTU UM ABHO YCTaHaB/MBaeTcsa B None
), CHETYMK CCbIJIOK YMeHbLIaeTCA. A KakK npoucxoaut cbopka mycopa?

®* Korga cY4eT4YuMK CCbINIOK Ha 0O6beKT NagaeT A0 Hys, 3TO O3HAaYaeT, YTO Ha 3TOoT
00beKkT 60bLUe HET CChIJIOK.

® Mocne 3TOro NamATb, 3aHATas 06bEKTOM, MOXKET BbiTb BOCCTaHOBJIEHA.

®* B Python ncnonb3syetcsa cbopLymK Mycopa, KOTOPbIN nepnognyeckn onpegenseT u
cobupaeT 06beKTHLI, Ha KOTOpble BoJiblLe HET CCbIJIOK, 1 0CBODOXXAAeT CBSA3AHHYIO C
HUMW NaMATb.

i nport sys

a=1[1,2,3]
print(sys.getrefcount(a)) # Prints 2 because getrefcount itself creates a ref

b = a # reference count increases by 1
print(sys.getrefcount(a)) # Prints 3

del b # one reference renoved
print(sys.getrefcount(a)) # Prints 2

Bbl nony4ynTe cnenyownii pesynbTaT:

# Qut put
2
3
2

MpuHUMN paboTbl 4OBOJIBHO NPOCT, HO AaBalTe NPONAEMCA MO Laram:

®* MI3Ha4yasIbHO KOJZINYEeCTBO CCbIJIOK B cnucke [ 1, 2, 3] paBHO 1.
® [loCcKoNIbKY B KadecTBe aprymMmeHTa pyHKLUKUK get r ef count () ncnonbsyercs
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BPEMEHHAas CCblJIKa Ha a, CYEeTYMK paBeH 2 (Ha oauH 6osiblie, YeM 0XKMNAAN0Ch).
* Korga Mbl NnpucBanBaeM a K b, KOINYECTBO CCbIJIOK CTAHOBUTCS PaBHbIM 3.
®* Korga Mbl ygansieMm b, KONM4eCcTBO CCbIJIOK CHOBa CTaHOBUTCS paBHbIM 2.

XOoTa NoAcyYeT CCbINIOK ABJIIETCSH OCHOBOW ynpasBsieHnsa naMmaTbio B Python, ctonT
YNOMSAHYTb, 4TO Python Tak)xe ncnosb3syeT UMKINYeCcKoe onpeaesieHne CCbiJIoK s
0b6paboTkn 6osee CNOXKHBbIX C/ly4YaeB, TaKMX KakK Kpyrosble cCbiikn (noapobHee 06 aTOM
nos»xe).

BcTpoeHHbin B Python moaynb gc

Tenepb faBanTe NO3HAKOMUMCA C MoAysieM gc ons cbopku mycopa. Bbel MoXxeTe iBHO
3anycTuTb cbopuwink mycopa B cBoeM Python-ckpunte cneayowmm obpasom:
i mport gc
cl ass Myd ass:
def __init__ (self, nane):
sel f. name = nane

# Create sone objects

obj1 = M ass(' Object 1')
obj 2 = My ass(' Object 2')
obj 3 = MO ass(' Obj ect 3')

# Get all objects tracked by the garbage coll ector
all _objects = gc.get _objects()

# Print information about each object
for obj in all _objects:
if isinstance(obj, M/ ass):
print(f'{obj.name}:{obj}")

# Manual |y trigger garbage collection
gc.col lect()

Ncnonb3oBaHme oyHKLUMKM get _obj ect s() 3 moayns gc nacT BaM CMNMUCOK BCex
00bEeKTOB, N3BECTHbIX COOPLUMKY Mycopa. MOCKO/IbKY 3TOT CMNCOK MOXET BbITb
HenomepHo 60bLINM, Mbl MOCTAPaINCL NOSYHYUTb NHPOPMALMIO TONbLKO 00 06bekTax,
npuHagnexawmnx W C ass.

# Qut put

bject 1:< _main__ .MU ass object at 0x7f96e7421510>

bject 2:<_main__ . WO ass object at 0x7f96e74219d0>
bject 3:<_main__. MO ass object at 0x7f96e7421990>
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MpuMeyaHue: Bbl MOXXeTe ncnonb3oBaTh gc. di sabl e(), 4TOObI Bpy4HYtO
OTKJIIOYNTb aBTOMATUYECKYI0 COOpKY Mycopa. Ho 3To He pekoMmeHAayeTCs, ecnu
BaM He Hy)XeH feTaJIbHbIl KOHTPOJIb Hafj CLueHapuemM.

LiMKsinyeckume CCbiJIKM

Linknunyeckne (Unm Kpyrosble) CCbIIKU BO3HUKAKOT, KOrAa rpynrna o6bekToB CCbilaeTCs
ApYr Ha apyra Takum obpa3oM, 4To obpasyeTcsa unkn. Ecnm Ha 3Ty rpynny He
CYLLEeCTBYET BHELUHUX CCbIZIOK, 3TO MOXKET NMPUBECTU K yTedke namMsaTu. MoToMy 4To
KOJIMYECTBO CChIJIOK OJ1S1 Ka)XA0ro 06bekTa HUKOr4a He AOCTUraeT HyNs, U 06 beKThl
HMKOrga He cobupatoTcs B Mycop. BoT NpocToi npumMep KpyroBOn CCbIIKMN:

# Create an enpty set
nmy_set = set()

# Add circul ar reference
nmy_set. add(my_set)

Tenepb nmy_set COAEPXXUT CCbINIKY Ha cebs, co3gaBasi KPyroByto CCbisIKy. lMoMmumo
noacyeTa ccbiiok, Python nogaepxuBaeT unkanyeckyto cbopky mycopa gns
0BbHapy>XeHNs TaKMX KPYroBbIX CCbINIOK. KpoMe Toro, B HEM NCNOJIb3yeTCs
rnoKoJsieH4YecKnn nogxon K cbopke mycopa.

NMokoneH4yeckum nopxon K cbopy Mmycopa

NMoxkoneHuyeckana cbopka mycopa B Python ocHoBaHa Ha HabnogeHUN, 4TO
6ONbLINMHCTBO 0OBEKTOB B NPOrpamMmMe MMEKT KOPOTKNI CPOK XXU3HN. OBbeKTbl Aenatcs
Ha pa3Hble MOKOJIEHNS B 3@aBUCUMOCTM OT TOr0, Kak [0JIF0 OHW XUBYT - CKOJIbKO pa3 OHU
nepexxuam cbopky, - n cbopwnmk Mmycopa npMMeHSET K 3TUM MOKOJIEHNAM pa3Hble
cTpaTeruun cbopa. lNokoneH4yeckasa cbopka mycopa B Python obbl4HO AennT 06bEKTLI Ha
TPW NMOKOJIEHUS:

NMokoneHnue O

®* B 5TOM MOKOJIEHMN HAYNHAIOTCHA BHOBb CO3AaHHble 06 BbEKTHI.
®* O6bEeKTHI, nepexwusLwne UnkKn C60pKVI MyCOpa B 3TOM MOJ1I0AOM IMOKOJIEHNNA,
nepexonqaT B csieaytoulee, bonee CTapLuee rnokoJsieHune.
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NMokoneHue 1

* O6BbEKThLI, NepeXxmnBLLIME HECKOJIbKO LIMKJI0B COOPKM Mycopa B MOJIOAOM NOKOJIEHUN,
nepexonAT B 3TO CpefHee NoKoJeHNe.
* CHbopka Mycopa B 3TOM MOKOJIEHUN MPOUCXOANT pexxe, 4YeM B nokoneHun 0.

NMokoneHue 2

* O6BbeKTbl, NEPEXXMBLLUNE MHOXKECTBO LINKI0B COOPKM Mycopa B NokonaeHun 1,
nepexonaT B MOKOJIEHME 2, CaMoe CTapoe NMOKOoJIEHME.
* C6bopka Mycopa B 3TOM MOKOJIEHNN MPOUCXOOMNT ELLE peXxXe.

Takum obpa3oM, nokoneH4yeckas cbopka Mycopa OCHOBaHa Ha rmnoTese NOKOJIEHUN,
KOTOpas rnacuT, 4To Mosofblie 06beKTbl C 60bLLEen BEPOATHOCTBIO CTaHYT MyCOPOM, YeM
cTapble. Cobnpas Mononoe nokoseHne 4ale, a cTapoe - pexe, cbopLumk Mycopa MOXXeT
nobntbcAa bonbLen NPon3BOANTENIBHOCTW.

NMpeunmMmyLwiecTtBa coopa Mmycopa

Mbl y>xe obcy>xaanu, nodyemy cbopka Mycopa Ba)kHa. [laBaliTe NOBTOPUM NpenmMyLLecTBa:

®* Cbopka Mycopa aBToOMaTM3NpyeT npouecc ocBobo)XaeHns NaMaTn, 3aHATON
obbekTaMu, KoTopblie 6osbLIE HE NCMOJb3YIOTCHA, 0cBObOXKAasi pa3paboT4YMKOB OT
PYYHOrO yrpaBieHNsa NaMAaTbIo.

®* OH NMoMoraeT NpenoTBPaTUTb YTEYKN MaMATU, BbIABSASA N OHULLLASA HEOOCTYMHbIE
06bEeKThI.

* Cbopka Mycopa genaeT npunoxxeHusa Python 6osee HageXXHbIMU, CHUXKast PUCK
cboeB 1 HEOXXMOAHHOIr0 NoBeaeHns n3-3a NpobaemM C NaMATLIO.

Jlydwimne npakTukm cobopa mycopa B Python

[laBainTe NepevyncsinM HECKOJIbKO IyHYLLIUX NMPaKTUK, NO3BOJISIOLLNX UCMOJIb30BaTh
aBTOMaTU4eckyto cOopKy Mycopa 1 Npu 3TOM NucaTb 3PdPeKTUBHbLIN Pythonic-koa:

(Mcnonb3yiWTe aBTOMaTU4eckylo cbopky Mmycopa: B Python BcTpoeHa
aBToOMaTuyeckas cbopka Mycopa, No3ToMy B 60OSIbLUMHCTBE C/ly4YaeB BaM He NpuaeTcs
BPYYHYIO YMPaBiaTh NaMaTblo. He oTko4aliTe cOopLLUNK Mycopa, €C/IM B 3TOM HeT
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KpanHen HeobxoaMMOCTH.

(Mcnosib3yWTe KOHTEKCTHble MeHea XXepbl AsnsA pecypcos: [pu paboTe C BHELWWHUMU
pecypcamu, TakKUMKn Kak anibl NN ceTeBble COeANHEHNS, NCMOJIb3YNTEe MeHea Xepbl
KOHTEKCTa ? onepaTopax, 4Tobbl obecne4ynTb NpaBuUbHOE 3aKpbiTNE N ocBoboXKAeHme
PECYpPCOB. DTO CHM)XAET BEPOSATHOCTb YTEYKM PECypPCOB.

[(MOHUTOPUHI U NpoduaMpoBaHue UCNOJIbL3OBAHUA NAMATMK: VIcnonb3lynTe

Moay”nm gc n tracemalloc ons MOHUTOPUHIa U NPOPUANPOBAHNA NCMOJIb30BAHNA MaMATY
B Balmnx npunoxxeHumsax Python, 4Tobbl BbISBUTL Y3KMe MeCTa B MPON3BOAMNTENLHOCTU U
noTeHUMalibHble YTEYKN NaMATH.,

[ ONTUMMU3NPYHUTE UCNOJib30BaHUe namMaTu CBegnTte K MUHUMYMY CO34aHNe HEHYXXHbIX
06BHEKTOB N PACCMOTPUTE BO3MOXHOCTb MCMOJ/Ib30BaHUS NOAXOAALLNX BCTPOEHHbIX
CTPYKTYP AaHHbIX U UTEPATOPOB, SKOHOMSALLMX NaMaTb, Hanpumep reHepaTopoB. Kpome
TOro, UCMoNb3ynTe noaxoasiine TUMbl AaHHbIX, 4TObbl N36eXXaTb NNWHUX 3aTpaT
namsTu.

3akKnvyeHue

B aTon cTaTbe Mbl pacCcka3asn 0 TOM, Kak paboTatoT cbopka Mycopa n ynpaBsieHue
namMmaTblo B Python. [laBanTe paccMOTpuM TO, YTO Mbl Y3Hanu. Mbl y3Hanu, kak Python
NCMOoNb3yeT NOACHET CCbIIOK 18 YAaNeHUS CCbIIOK Ha 06beKTbl, KoTopble 6osibLue He
NCMONb3YTCA. 3aTEM Mbl paccMoTpenu, Kak Python obpabaTbiBaeT uuknnyeckume
CCbIJIKW N FreHepaunoHHbIN noaxon K cbopke mycopa. 3aTeM Mbl paccMoTpenu
npenmMyuiectsa cOopkn Mycopa 1 B 3aBepLueHne ob6Ccyannm HeKOTopble NyYllne NpakTUKun
cbopkun mycopa B Python.

HNaTta Co3paHusna
24.04.2024

Page 9



