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AHHoOTauus. B crathe mpenacTaBiIeHbl pe3ynbTaThl aHAIN3a CYIIECTBYIOIUX CUCTEM XpaHEHUs
JTAHHBIX CECCUM B Opay3epax C OTKPBITBIM UCXOAHBIM KojaoM - Mozilla Firefox u Chromium. B
nporecce aHaim3a OBLTM HaiIeHBl MPUYUHBI HU3KOH MPOU3BOJUTENFHOCTH O0EUX CHCTEM M
IpeUIo’KEeHa TEXHOJIOTUSI XpaHEHMsI JaHHBIX CECCHM, CIIOCOOHAs MPEB30HTH CYIIECTBYIOIUE
noaxoasl. B pesynbprate Ha ocHOoBe Opay3epa Chromium Obuta peanu3oBaHa HOBasi CHCTEMa
XpaHEHHUsl JAaHHBIX, KOTOpasl MPEB3OILIa CTapyr MO MPOM3BOAUTEIHLHOCTH B 2 pasza. Takum
oOpazoMm Obuta OOOCHOBaHa IEJECOO0PA3HOCTH HMCIIOJIH30BAHUS HOBOW CHCTEMBI B KayeCTBE
OCHOBBI XpaHEHUs JaHHbIX ceccud B Chromium.

KuaroueBsbie ciaoBa: Chromium, Mozilla Firefox, Sqlite, ceccun, pensiiimonHsie 6a3bl JaHHBIX,
Opaysepsl.

Beenenue

B coBpemenHbix Opay3epax BOCTpeOOBaHHOW cpedu mMoab3oBaTeneld (yHKIUEH sBIsSETCS
BOCCTAaHOBJICHHE CECCHU TPHU 3amycke Opaysepa Mocie 3aKpbITHsA. DTO MO3BOJIAET MPOAOIKUTH
paboTy ¢ TOTO K€ MecTa, Ha KOTOPOM IOJIh30BATENh OCTAHOBUIICS B IPEIBITYIIEM CeaHCe PabOTHI.
B nanHoM ciyuae moj ceccusiMu OyzieM TOHMMATh pa3InYHBIC JaHHBIC O COCTOSTHUM Opaysepa -
OTKPBITHIE OKHA, BKJIAJIKU U CCBUJIKU B HUX, a TAK)KE NTOCJIEA0BATEIBHOCTH IIEPEXOI0B 10 CChUIKaM
U1 KaKIIOU BKJIAIKU.

B coBpemenHbIX Opay3epax A XpaHeHHUsI CECCUI TPUMEHSIOTCS PsIJI OJIX0/10B. B HUX OCHOBHBIM
pELICHUEM SBIISIETCS COXpaHEHHE HH(OPMALMK O COCTOSIHUM Opay3epa B OIpe/ieIeHHOM opmare
B (aiine. Takoil moaxon TpeOyeT MOJHON mnepe3anmucH Qaiina Aaxe NpU HE3HAYUTEIBHBIX
U3MEHEHHUSAX B COCTOSHUU Opay3epa. DTO NmpH OOJBIIMX pa3Mepax CECCHH, MOXKET 3aHUMAaTh
JUTUTEJIBHOE BpEMs.



AHBTepHaTI/IBHBIM CHOCOGOM JJI1 XpaHCHU A JAHHBIX CCCCUU ABJIACTCA PCIIALIMOHHAA 63.33. JAaHHBIX
Sqlite, B xoTOpo#i OymeT mepe3amuchIBaTHCS TONBKO M3MEHEHHBIE YacTH (aiiyia JaHHBIX TpU
COXpaHEHHH.

0030p N0AX010B K XPAHEHHUIO CECCHI

B Hacrosimee BpeMst HCIIONB3YIOTCS pa3IMYHbIe METOIbI XpaHEHHsI JaHHbBIX ceccuu. PaccmoTpum
JIBa TaKUX CII0CO0a, MCHOJb3yeMble B CaMbIX IMOMYJISPHBIX HAa JaHHBIH MOMEHT Opaysepax C
OTKPBITBIM UCXOAHBIM K0s1oM Chromium u Mozilla Firefox.

XpaHeHue ceccuii B opaysepe Chromium

B 6payszepe Chromium ceccust XpaHUTCS B BUJIE IOCJIE0BATEIbHOCTH KoMaHA. Kaxnas komanga
CECCHH COJICPKHUT HMH(POPMAIMIO O HEKOTOPOM aTOMAapHOM HM3MEHEHHMH COCTOSHHA Opaysepa,
HarpuMep, 0 IEPEX0/Ie MO CChUIKE MM O M3MEHEHUH MOJI0KEHHsI OKHa Opaysepa. [l coxpaHeHus
KOMaH/I MEXIy 3alycKkamu Opays3ep IOCIEeJOBATEIFHO 3alMChiBaeT MX B (aill Ha IHCKe,
Ha3bIBaEMBbIN (hailioM ceccuu.

Bo Bpems BoccTaHOBIIEHUS ceccuM Opay3ep CUMTBIBACT KOMaH[bl U3 (ailiia u 1mociaenoBaTeabHO
NpUMEHSET UX K MyCcTOU ceccuu Opay3epa 6e3 OTKPBITHIX OKOH.

Jiist Toro, 4roObl COXpaHATh W3MEHEHHS, KOTOpBIC MPOUCXOIST B IMPOIECCE HCIOIb30BAHUS
Opay3epa (mepexopl 1o CChUTKaM, OTKPBITHE HOBBIX BKJIQJIOK M OKOH, 3aKPBITHE CTAPHIX ), B KOHEI]
daiina ceccuM 3alUCHIBAIOTCS HOBBIC KOMAHJIbI, COOTBETCTBYIOIME ATHM HW3MEHEHHsM. [Ipu
JUTHTETLHOU paboTe Opay3epa H3MEHEHHSI HAKATUTMBAKOTCS, 9TO IPUBOIUT B YBEIIMUCHHIO Pa3Mepa
daiina.

WNuTeHcUBHBIA pocT pa3Mepa (Qailla ceccuu MOXKET IMPUBECTH K TOMY, YTO JTUPEKTOPHS,
coJiepaKalliasi 1MoJIb30BaTeNIbCKUE JaHHbIE, OyleT 3aHMMAaTh CIMLIKOM MHOIO MecTa Ha JIUCKE.
Jpyroii mpobiieMoi SBISIETCS TO, YTO MPU CTapTE HEOOXOIUMO CUMTHIBATh U HHTEPIIPETUPOBATH
¢aiin ceccuu, 4TO MPU OOJBLINX €r0 pa3Mepax MOKET IPUBOIUTD K 3aJIepaKKe Ha cTapTe Opaysepa.
Jlist Toro, 4ToObl M30€kKaTh 3TOr0, (ailyl CeCCUM Tepe3anuchiBacTCs Kaxaplii pa3 mocie 250
3alMCaHHBIX KOMaHJ ¢ MOMEHTA MOCJIEIHEN TIEPE3aNNCH.

B nponecce nepesanucu B HOBBIM (haiiil c€CCHM 3aIUCBHIBAIOTCS TOJIBKO T€ KOMaH/bI, KOTOPhIE
UMEIOT HEMOCPEJICTBEHHOE OTHOIIEHHE K TEKYIIeMYy cOCcTOsiHHIO Opaysepa. Tak, Hampumep,
BMECTO HCECKOJIbKHX IOCICAO0BATCIIBHBIX KOMAaH/J U3MCHCHUS IMOJIOKCHUSA OKHA Ha SKpaHC 6YI[€T
3anucaHa TOJIbKO OJ/IHA - Ta, KOTOpas OblIa COXpaHeHa MocieHel.

OCHOBHBIM HEIOCTATKOM TaKOM CHCTEMBI SIBJISIETCS YacTasl Iepe3anuch ¢ailia ceccuu, KoTopas
npeBpalaeT M3MEHEHNEe HECKOJIBKUX 0alT XpaHUMOW MH(OPMAIMK O CECCUU B 3aITUCh HA JUCK
¢aiina pa3MepoM OT KHj100aiTa, 10 HECKOJIbKUX MeradaiT. ITO MOXKET NMPUBECTH K YBEITHUYCHUIO
BPEMEHM OTKJIMKAa Ha KOMIIBIOTEpPAX C MaJIONPOM3BOAUTEIbHBIMU JKECTKMMU JHCKAMH WIH B
CJIy4yae BBICOKOM TEKYIleW Harpy3KH Ha JUCK OT APYTHUX IIPUIIOKEHUIN ITOJIb30BATENS.

XpaHnenue ceccuii B 6pay3epe Firefox

Cuctema xpanenus ceccuu B Opaysepe Firefox ncmons3yer anroputm, mogoOHbBINH OMMCAHHOMY
Beimie. Ho, B ommume or Chromium, B ¢aiiax ceccunm XpaHATCS HE MOCIE0BaTEIbHOCTH
cepuann3oBaHHbBIX KomaH, a JSON mpencraBieHHe COCTOSHUS Opay3epa Ha MOMEHT 3alucu
¢aiina. [Tomumo TOTO, YTO JUISL XpaHEHUS OJJHUX U TeX *e JaHHbIX B (opmare JSON, B 00mmem
cinydae, notpedyercs Oosbllie MecTa Ha JUCKE, [0 CPAaBHEHUIO C OMHAPHBIM (JOPMATOM JIaHHBIX,
BO3HHMKAET TaKXKe Apyras mpobieMa, KOTopas CBsi3aHa ¢ BHECEHHEM U3MEHEHUH B CYIIECTBYIOIUI
JSON (aiin. Hanbonee BEpoATHO, YTO JJII COXpAaHEHUS] M3MEHEHUU MOTPEOyeTCsl MOTHOCTHIO
nepe3anucath (aiin Ha quck. Ecnu B mpornecce 3anucu npon3oiaéT co6oil B paboTe MpuiiokeHust
WIM OIEpalliOHHOW CHCTEMBbI, TO OyJIeT HEBO3MOXHO BOCCTAaHOBUTH CECCHIO, BCIIEACTBHE
HapyleHus (Gopmara XpaHEeHUs JaHHBIX JHO0 K€ HEKOPPEKTHOCTH 3aMUCAHHBIX JTaHHBIX.



st Toro, 4yToOBI HE MOTEPATH COCTOSIHUE CECCHU IPH TakoM cboe, crapble (aiiibl ceccuu He
YIAISIOTCS, ¥ TPH BOCCTAHOBJICHHH CECCHUU HCIIOJIB3YEeTCS TMOCICIHUIN YCIeNTHO 3anMCaHHBINA
daitn. Xots Takue ¢ainpl He OYAyT XpaHUTh AKTyalbHYIO HH(DOpPMAIHIO, 3TO TO3BOJUT
BOCCTAaHOBUThH 3HAYHMTEIBHYIO YaCTh OTKPBITHIX BKIIAJOK, €CJIM TOJILKO OHU HE OBUIH OTKPBITHI
HETOCPEICTBEHHO Tepes] cOoeM.

Henocratku cuctembl XpaHeHUs ceccuu Opay3epa Firefox BeIpakeHbI emié cuiibHEe, 4eM B
Chromium, Tak Kak 3amuch OOIBIIOTO (haiiyia MPOUCXOAUT MOCIIE KAKIAOT0 U3MEHEHHS COCTOSIHUS
ceccuu. i Toro, 4ToObl M30€KaTh CIMIIKOM YacTod 3ammcu (aiina, Firefox mo-ymomyanuto
BBITIOJIHSICT PEryJIIPHOE COXPAaHEHHE C MHTEPBAIOM B 15 cekyH, 4TOOBI HAKOUTh U3MEHEHUS U
HE CO3/1aBaTh MOCTOSIHHYIO HATPY3Ky Ha TUCK KOMITBIOTEPA.

Xpanenue ceccuii B Buge bJI

Jly1st penieHHst BBISIBJIICHHBIX MPO0JIeM 00erX CHCTEM Obljla UCCIIeJOBaHA BO3MOKHOCTh CO3JIaHUs
CHCTEMBI XpaHeHUs ceccuu Jutst Opayszepa Chromium, ucrnons3yromias OnbInoTeKy BCTpanuBaeMou
6a3bl JaHHBIX Sqlite, 171 XpaHEHUs JAaHHBIX Ha JIMCKE.

[IpotoTun paspadarbiBaiics Ha 6a3e gopka Chromium, pacmonoxenHoro Ha xoctuare GitHub.
HoBas cuctema TMOJHOCTBIO MHTETPUPOBAaHA B HCXOMIHBIM Kox Opaysepa Chromium.
[TomryuuBmuiics Gopk MOAIEPKUBACT KaK HCIIOJIB30BAHHE CTapOi, TaK W HOBOW CHCTEMBI
XpaHEHUs CECCUMU.

Jis xpanenus: MHGOPMAIUU O CECCHHM HWCIONB3YIOTCs 3 Tadmmmbel: “windows”, “tabs” u
“navigations”.

Huxe npencraBieHo KpaTkoe ONMKUCaHUE OCHOBHBIX OTHOILICHUH:

Tabmuna “windows” mpenHa3HaueHa [JIs XpaHEHHs] CBOWCTB, NPUHAMJICKAIIUX OJHOMY
OTKPBITOMY OKHY Opay3epa, KOTopble OYIyT BOCCTAHOBJICHBI IIPH 3aITycKe Opay3epa

Tabnuna “tabs” comepXUT CBOWCTBA, IMPUCYILIME OJHON OTKPBHITOM BKIaake B Opaysepe. s
KaKJI0M BKJIAJKW XPAHUTCS HEKOTOPOE KOJIMYECTBO MEPEXO0/I0B MO CChUIKAM, KaXKIbIH U3 KOTOPBIX
XpaHUTCS B BUJE 3alKCH B TabnuIe “navigations”.

Jlannbie 00 OKHax, BKJIaJIKaX, TPyNIax BKJIAJOK U HaBUTAlUIX XPAHATCS B BHUJIE TaOIuUI B (paitie
0a3pl maHHBIX Sqlite, mpu U3MEHEHUU COCTOSIHMS Opay3epa, aKTyanu3alus XpaHUMBIX TaHHBIX
npoucxoauT nocpeactBom 3arpocoB UPDATE, INSERT unu DELETE k 6a3ze naHHbIX Ha si3bIKE
SQL.

PaccmoTpuM B KadecTBe mpumepa CIEIYIOUIYI0 CUTYallMIO: IOJIb30BATENb OTKPBLI 2 OKHA
Opay3epa, B KaXJIOM U3 KOTOPBIX OTKPBITO HECKOJIBKO BKJIAJOK. B MOMEHT co3faHus KaxJIoMy
OKHY M BKJIaJIK€ IIPUCBAUBAIOTCSl YHUKaAJIbHbIE UACHTU(UKATOPHL. [1ycTh Teneps mosib30BaTeib ¢
MOMOIIBI0 KOMIBIOTEPHOM MBIIIN MEPEeTACKUBAET BKIAAKY C MAECHTH(PHUKATOPOM “5” U3 OKHa C
uaeHTUu(GUKaTOpoM “4” B OKHO ¢ HeHTU(UKAaTOpoM “1” Ha caMylo JieByro no3unuio. s toro,
4TOOBI COXPaHUTh ITO U3MEHEHHE HEO0OX0AMMO BBIIOJIHUTE B 0a3e AaHHBIX ceccun SQL 3ampoc,
IIPEICTABJICHHBIA Ha PUCYHKE 1.

Pucynok 1. SQL 3anpoc onsa o6noenenus 0annbix 0 NOI0NHCEHUU BKNAOKU 8 OKHE



3necy window id - 3TO BHeUTHUI KIOY TaOuMIbI “tabs”, cchuUtaronuiicss Ha 3amUCh B TAOIUIE
“windows”, tab visual index - atpuOyTt Tabmuubl “tabs”, o3HaYarOMM WHIEKC BKIAAKH, id -
NEPBUYHBIN KIIIOY TaOIUIBI “tabs”.

DTOT 3anpoc 0OHOBIIAET HH(OPMALIKIO 00 OKHE, B KOTOPOM OTKPHITA BKJIAJIKA, a TAKXKE €€ HHJIEKC,
TO ©CTh TMOPSIKOBOC IOJOXKCHHE CPEIH IPYIMX BKJIaJOK B 3TOM OKHE. MHICKCHI BKJIAJIOK
HauMHAIOTCS ¢ 0 ¥ BO3PACTAlOT ClIeBa HAMPABO, MOATOMY JIJIsl CaMOM JIEBOW BKJIAJKUA B OKHE B
KauecTBe 3HAUCHUs cToiOMa tab visual index momkHO OBITH ycTaHOBIIEHO 3HaUeHUE 0.

[TycTh Teneph MoJIb30BaTENIb PEUINI Pa3BEPHYTh OKHO ¢ HMAeHTU(UKATOpoM “1” Ha BeCh dKpaH
npu pasmepe 3kpana 1920x1080. [{ist Toro, uToOBI 3TO AeiicTBUE OBUIO BOCCTAHOBIICHO IOCIIE
nepesarrycka opaysepa, Heo0XouMo BRIMOJHUTE SQL 3ampoc, mpencTaBiIeHHbIH Ha pUCYHKE 2:

UPDATE windows

SET x=0, y=0, width= , height=
WHERE id=

Pucynok 2. SQL 3anpoc 0na 06H061eHUA OAHHBIX 0 NOJIOMCEHUU OKHA HA IKPAHe

3neck, x, y, width, height u show_state - arpuOyrsl Tabnumb! “windows”, XapakTepHU3yOIIue
MOJIO)KEHHE OKHA Ha 3KpaHe, a id - MepBUYHBIN KJIFOY 3TOM TaOJIHIIBL.

3navenue “3” s cronbia show_state o3HavaeT, 4To MOIH30BATENb HaXall KHOTIKY “‘Pa3BepHyTh”
B YIJIy OKHA.

Jnst onpenencaust 3()PEKTUBHOCTH HOBOM CHCTEMBI OBUIM TPOHM3BEACHBI HEOOXOIUMBIC
WCIIBITAHUS.

MeToauka HCHbITAHUN

B Opay3epe Chromium s mpoBeicHHsS OOJBIIMHCTBA TECTOB HCIOJIB3YETCS TECTOBBIN
dpeitmBopk Google™ Test . Taxxe a1 Google™ Test B penozuropur Chromium yske peanrn3oBaHo
00JIBIIIOE KOJTHMYECTBO BCIIOMOTATENbHBIX KJIAcCOB U (DyHKIMH. Tak Kak MPOTOTHII CUCTEMBI ObLT
peanu3oBaH Ha ocHOBE opka Chromium, TO BCe 3TH BCIIOMOTaTEIbHBIE KJIACCHI U PYHKITUU ObLTH
JIOCTYMHBI JJIi UCHONB30BaHusA. [losToMy anst m3aMepeHHs MPOM3BOAMTEIHHOCTH OBUT TaKKe
ncronb3oBan Google “Test.

B Google” Test TecTbl COCTOAT U3 JBYX YacTell — TeCTOBOro Kiacca (test suite) U TeCTOBOro
merozna (test case). TecToBbIM KilacC MO3BOJSAET 3a/laBaTh IPOU3BOJIBHBIE IPENYCIOBUS IS
TecTUpyemMoi cutyanuu. Cama ke TeCTOBasi CUTyallisl ONIMCHIBAETCS. BHYTPH TECTOBOIO METO/1a B
BU/JI€ 0OBIYHOM (QYHKIIMH, HAMCAaHHOM Ha si3bIke C++. BHyTpH 3T0OH (QyHKIIMHU TaKk)Ke JOMyCKaeTcs
UCMOJIb30BaHUE OTKPBITHIX M 3aIIMIICHHBIX METOJ0B TECTOBOro Kiacca. TakuMm o0pas3oM,
TecToBBle Knacchl Google “Test TMO3BOJNAIOT MHOTOKPATHO MPUMEHSTH YacTO MCIIONb3yeMbIe
IIPELyCIOBUS U YIPABIATh UX CO3JaHUEM ITOCPEICTBOM HACIIEIOBAHUS.

HauGonee monynsipHbIM MpeaycIoBUEM, UCTIOIb3yeMbIM i TecTupoBaHus Chromium, siBiseTcs
3anyleHHbI Opay3ep co BceMH HEOOXOOMMBIMH JUId ero paboTel mporeccamu. s 3TOro B
6ubmuorekax Opayzepa Chromium ectb TecToBblif Kiacc InProcessBrowserTest. C momoribio
3TOTO Kjacca Iepeja HadajoM HEMOCPEICTBEHHO TecTa BOCIPOU3BOAMTCS MPOIECC OOBIYHOTO
cTapta Opay3epa, MM0J00HO cilydyaro, KOrja IMOoJIb30BaTelb 3almyckaeT Opaysep uepes sSpiblK Ha
pabouem crore.



ITocne Toro, kak HavajabHas IPOLEAYPA 3aIlyCKa 3aBEPIINIACH, UCIIOJIHSAETCS TECTOBBIM METO/, B
KOTOPOM IIPOMCXOJAT OCHOBHbIE IIPOBEpKM TecTa. B Hamem ciaydae HeoOXOquMO
IPOCUMYJIMPOBATh B3aUMOJIEHCTBUE I0OJb30BATENs C IPUIOKEHUEM U 3alucaTh METPHKH,
KOTOPBIE CBA3AaHbI C PA0OOTON CUCTEMBI XpPAaHEHUS JAHHBIX CECCUM.

B kauecTBe METPUK BBIOpAHBI:

e BpPEM BBIIIOJTHCHUA 3aa4 XpaHUJIUIIIa CECCUHA B (bOHOBOM IIOTOKC worker-thread;
e KOJHYECTBO OaMT JaHHBIX, 3allMCaHHBIX Ha JUCK;
e KOJHMYCCTBO O6paH_IeHI/If/'I Ha 3aIlliChb K JUCKY,

e BpEM 3allMCH JAHHBIX Ha IUCK.

B kadecTBe TeCTOBBIX CIICHApHEB OBLIO JIH BI)I6paHBI ceayromme:

e IIEpEMEILEHUE BKJIAJOK BHYTPU OKHA - B TECTE€ CHUMYJUPYETCS H3MEHEHUE IOJIOKEHUS
BKJIAJIKU C OTKPBITBIM caliToM BHYyTpu Opaysepa - pa3 B 100 muuiMcekyH] camasi mpaBast
OTKpBITas BKJIAJKa IIEPEMEIACTCS B CAMYIO JIEBYIO IIO3ULUIO B OKHE;

e U3MEHEHME Pa3MEpOB U IOJIOKEHUS OKHA Ha DKpaHe - pa3 B 10 MUILIMCEKYH/ MOJIOKEHHUE

OKHa Ha SKpaHC MCHACTCA Ha CJIy‘-IB.fIHOG HOBOC.

Taxoli BBIOOp 0OOOCHOBaH TEM, YTO 3TH Ha ATHX CIEHAPHUSIX CHIbHEE BCETO OOHApPYKHUBAIOTCS
HEJI0CTAaTKU CHUCTEMbl XpaHEHUs JaHHBIX ceccuu B Opay3zepe Chromium.

Cucrema XpaHeHUs, OCHOBaHHasl Ha (haillax cecCuu, COXpaHsIeT U3MEHEHHUs pa3 B 2,5 CEKyHIIbI,
HO3TOMY JUISL TOTO, YTOOBI BOCIIPOU3BECTH MpoOIeMy ¢ OOJBIINM KOJIMYECTBOM II€PECTPOCHUMH
¢aiina ceccur ObLIM J00aBIIEHbI MHTEPBAJIbl OXHUAAHUS MEXAY JIEUCTBUAMU. B mpoTHBHOM
cllydae Bce M3MEHEHHs Iomnany Obl B OJHY M Ty ke nepe3anucs ¢aitna. Cieayer 3aMeTHTh, YTO
KOJIMYECTBO OINEpaluii 3amucu OyAeT BO3pacTaTb C YBEJIWYCHHEM IIPOMEXKYTKA MEXIY
JCUCTBUAMH TI0JIb30BATENS, TOITOMY BBHIOpaH HEOOJIBLION WHTEPBAJ BPEMEHH JJISI TOTO, YTOOBI
3aMepUTh OOJIbIIEe KOTUIECTBO M3MEHEHUH COCTOSIHUS CECCHH.

Jlns monmyueHuss METPUKHU BPEMEHM BBIMIOJTHEHHs 3a/lad B CUCTEMY J00aBJIEH KOJA IJi 3alliCh
M3MepeHuil. Beruuciaenrne npooKUTENLHOCTH BBIIOJHEHUS TOW WM MHOM 3a1a4l TPOUCXOIUAT
C IPUMEHEHNUEM CUCTEMHBIX YaCOB BBICOKOW TOYHOCTH.

Jls u3MepeHust METpuK paboThl C AMCKOM ObLIO HCIIOJIb30BaHO MpuiokeHue Process Monitor asnst
OC Windows. OHO MO3BOJISIET OTCJIEKHUBATh BCE ONEPALUH C AUCKOM, a Takke QUIbTPOBaTh U
arperupoBarh UX.

s Toro, 4ToOBl 3aMEPUTH ONEpPAlUH 3allUCH HA JUCK (PUIBTPBI OBUIM HACTPOEHBI TaK, YTOOBI
COXPaHSTh TOJIBKO COOBITUS 3amucH B (pailsibl ceccuil win B Qailsibl 6a3sl JaHHbIX ceccuu. [Tocne
3TOro OBLT BBINOJIHEH 3aITyCK TECTA, B MPOLIECCE BBITOJHEHHS KOJIa KOTOPOTrO OBLIM OTCIIEKEHbI
BCE MHTEPECYIOIINE HAC ONEPALH 3aIIUCH.

CYMMapHHe JIaHHBIE 3a BCE BpeM pa60TBI TECTa MOJYUCHBI C TIOMOIIBIO (I)YHKI_II/II/I arperanuvu.

Bce 3aIlyCKH TECTa NPOU3BOANIINCh HA KOMIIBIOTEPE CO CICAYIOUMU XapaKTCPUCTUKAMMU:

e omepanuoHHas cucremMa Windows 10;
» mpoueccop Intel Core i7 13700k, 3400 MI;
o omneparuBHas namsaTh 32 GB DDRS, 4800 MTI'1;

e kectkuit quck Samsung 980 Pro.



PesyibTaThl H3MEpeHUI

Pe3ynbTaThl H13MEpeHUH, MPOBEAEHHBIE I CECCUH, COCTOAIIECH U3 OTHOTO OKHA C 50 OTKPBITHIMU
BKJIaAKaMHU HpI/IBeI[eHLI B Ta6JII/ILIe HUXKC.

Tabauuya.

Pe3yabTaThl H3MEpeHHii MPON3BOINTEILHOCTH

Tun

hkcnepuMenTa  |[lepemenienune BKJIAI0K IlepemelnieHue OKHA
CucreMa XxpaHeHUs|CTapast HOBast cTapas HOBast
Bpems worker-|
thread 1693 mc 725 Mc 135 mc 37.1 mc
O0BEM 3amucu 1,93 M6 1,02 M6 366,4 KO 177 Ko
KomnaecTtBo

ornepaunii 3anucu 200247 3276 10953 335
CymmapHOe Bpems
z3amucu Ha quck  [0,3755 ¢ 0,022 ¢ 0,0783 ¢ 0,01 c

Ha ocHoBaHMHM pe3yibTaTOB MOXXHO 3aKJIIOYHTh, YTO HOBas cucreMa Ooiiee 3(P(HEeKTHBHO
UCIIONB3YET AMCK MEPCOHAIBHOrO KOMIbloTepa. Tak, o0BEM 3amucu Ha JUCK YMEHbBIIUJICS
MPUOJIM3UTENHHO B 2 paza B 000MX IKCIIEPUMEHTAX, a BpeMsl, 3aTpauyeHHOE Ha HETIOCPEACTBEHHYIO
3aMuch JAaHHBIX HA JUCK YMEHBIIMIOCH B 7-20 pas.

Otu >PQeKTh AOCTHraOTCA 3a CYET PAlMOHAIBHOTO MCIONB30BaHUS 0a30il maHHBIX Sqlite
JMCKOBOTO XpaHWJIMILA IMYTEM 3alMCH TOJIBKO U3MEHEHHBIX OJIOKOB JaHHBIX. DTO HPUBOJIUT K
YMEHBIICHUIO KOJMYECTBA OINEpaluii 3amucH, 3a CUET OTCYTCTBHS IEPE3almiCH TaHHBIX, HE
npeTepreBnX u3MeHeHni. JlonoaHuTenbHo Sqlite XpaHUT MHOTHE JIaHHBIE U 3alIPOCHI B KAIIIE,
TEM CaMbIM CHIDKAs! HaKJIQJIHbIE PACcXO/Ibl Ha UCTIOIh30BaHNE 0a3bl TaHHBIX.

Takxe BpeMsi UCTIOTHEHHS 3a/71a4 Ha (JOHOBOM MOTOKE PA3IMYaeTCsi MUHUMYM B 2 paza. OTo
IIPOUCXOJUT U3-3a YACTOH Mepe3anucy JaHHbIX Ha TUCK JJIs ToJxoa ¢ (aitnamu ceccuu. MoxHO
3aMeTUTh, 4TO cTapas peanuzanus Chromium 3amuchiBaeT KOMaHIBI CECCUU OTAEIbHBIMU
onepanusimMu ¢ GhanIoBOM CUCTEMOMH.

3akjaro4eHue

B nmanHoi#i paboTe BBITIOIHEH aHAIN3 PealTU3allii MEXaHU3Ma CECCUH B JIBYX CAMBIX MOIMYJISIPHBIX
coBpeMeHHbIX Opay3epax (Chromium u Mozilla Firefox) ¢ Touku 3peHHs TpON3BOAUTEIHLHOCTH.
O06e cuctembl HeIPHEKTHUBHO HCTIOIB3YIOT IUCK MOJIB30BATEINS MPU COXPAHEHUN U3MEHEHUH.

beim mpemiokeH HOBBIM IMOJAXOJ Ha OCHOBE 0a3bl JaHHBIX, YCTpaHSOUMHA Haubolee
CYyILIECTBEHHbIE NMPOOJIEMbl U3 BBIABIECHHBIX NpH aHanu3e. PensiuonHas Oaza maHHbIX Sqlite
3alMChIBa€T HAa JUCK TOJIBKO MOJIU(UIMPOBAHHBIE JaHHbIE, YTO IO3BOJISIET TOJYYUTh
MPEUMYIIECTBO Ha/l APYTUMHU peaTu3alUsIMU.

Pe3ynbpTaThl CpaBHEHHS CKOPOCTH pa0OTHl MeXaHW3Ma CeCCHil Ha OCHOBEe 0asbl JaHHBIX
MO3BOJISIIOT OXHUJATh yCKOpeHue omeparuii oOHoBieHUss Ha 50% Ha HEKOTOPHIX CIICHAPUIX
MCIIONIb30BaHUs Opay3epa Mo CPaBHEHUIO C CYIIECTBYIONUMU peaTH3aIUsIMu.

TakuMm 00pa3om, B mpetaraeMoii cucTeMe pelieHa mpooseMa, CBsI3aHHas ¢ YaCTOH Mepe3anuchio
JIAHHBIX Ha TUCK. B nanpHeiieM He00X0AMMO TPOIOJIKUTh HCCIIEIOBATH MTPOU3BOIUTEIIEHOCTh
Ha Pas3sjIM4YHbIX CHCHAPHAX, B TOM YHCJIC ITPOU3BOANTCIBHOCTh YTCHHUA JAHHBIX.



