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AHHOTALIUA

ExenneBHO MHOrue IOAM W3 Pa3HbIX cdep JeSITebHOCTH CTalKUBAIOTCS C
MOTPEOHOCTHIO B Iepeaaue nHpopMaluu Mexay ycrpoiictBamu. [IpoBesas uccnenoBanue
ATON MpoONeMBbl, s MPUIIEN K BBIBOAY, UYTO HEOOXOAUMO pa3paboTaTh U BHEAPUTH
YHUBEpPCAIBbHBIN KpoccriaThOpMEHHbIH BEO-UHCTPYMEHT AJist 3((HEKTUBHON mepeaadu
JTAHHBIX.

B pabote paccmaTpuBarOTCs HCClIeI0BaHUE, OCHOBAHHOE HA YMITUPUUYECKOM METOIE
MHTEPBbBIO, JOKA3BIBAIOIIEE aKTyaAIbHOCTh MPOEKTA, METObl PEANM3AlMK MPOrPAMM IS
caiiTa, yYUTBhIBas TEHJCHIIMM COBPEMEHHBIX TEXHOJOTMA ©  MNOTpeOHOCTEen
MOTEHIUAJIBHBIX T0JIb30BaTENEH, U pe3yJIbTaThl BHEAPEHUS PEIICHUSI C UX MOCIETYIOIIUM
aHaJIU30M.

['maBHbIM pe3ynbTaTOM pabOThl HaAJ NPOEKTOM cTano BeO-pemeHue. OHO

PacIoIoKEeHO 10 cchuike https://fastchat.space. OCHOBBIBasiCh HAa JaHHBIX W3 SIHJIEKC

MeTpuku, MOAKIIOYEHHON K CEPBUCY, BBISICHUM, YTO €XKEMECSYHO CAlT MOCEIIaloT B
cpeanem 87 yenoBek. M3 3TOro cieayer, 4To TMMIOTE3a O HEOOXOAMMOCTH MOJI00HOTO

cepBuca ObL1a BEpHOM.


https://fastchat.space/
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Beenenue
ExeqHeBHO MHOTME JIIOJIM  CTAJKUBAIOTCA C TMOTPEOHOCTHIO B Mepenaue
uHpopmaruu Mexay ycrpoiictBamu. [lpuBemy HECKOIBKO KH3HEHHBIX IPUMEPOB,
MOATOJIKHYBIIUX MEHS HauaTh pabOTy HaJ MPOEKTOM:

1. B moeii mkone Ha ypokax MH(OOPMATUKU U MPOTrPAMMHUPOBAHUS UCTIOJIb3YETCS
TECTUPYIOIIAsl CUCTEMA, JJISI aBTOPU3ALMHU B KOTOPOM HEOOX0AMMa YHUKAIbHAs
JUIMHHAs cchlika. Panee, yToOBI mepenath 3Ty CCBUIKY, Mbl HCIOJIb30Bald
MOoYTy, HO Il 3TOTO TPeOOBajJOCh OCYIIECTBUTH BXOJl B akKKayHT Ha
KOMIIBIOTEPE, K KOTOPOMY UMENH JOCTYN BCE yuamuecs mkoibl. Eciu 3a0bITh
BBIUTU W3 JIMYHOTO aKKayHTa MOCIe ypoKa, APYTrHe ydauuecs MOTJIu Obl
BOCIIOJIB30BaThCA ASTOM OIUIONIHOCTBIO M TMOJYYHUTh JOCTYNl HE TOJBKO K
MKMChbMaM, HO U K IPYTUM aKKayHTaM, MPUBS3aHHBIM K 3TOW MIOUTE, T/I€ XPAHITCS
el OoJee BaXKHbIC MEPCOHANIbHBIC JJAHHBIE.

2. IloMuMO NIMHHOMN CCHUIKU, TEPUOANYECKA MHE U MOUM OJTHOKJIACCHUKAM OBbLIO
HEOOXOJIMMO MUCATh KOJ WIM JIeJIaTh MPE3eHTAlUH JIOMa U MPUHOCUTH €T0 Ha
YPOKM B KauyeCcTBE JIOMAIllHETO 3aJaHus. EAMHCTBEHHBIM peaTuCTUYHBIM
CrocoOOM SIBIISIETCS IPUHOCUTD 3aJlaHK€ Ha (PieliKke, YTO HE 0YeHb Y00HO, BEh
MIOMUMO PEAKUX NPOOJEM C COBMECTHUMOCTBHIO WJIM BEPOSITHOCTU 3apa3uTh
(baenky BUpycoM, HOCUTEIh MOKHO OaHAJIBbHO 3a0bITh MPU BBIXOJIE€ U3 IOMA WU
MIPU yXOJI€ U3 KOMITBIOTEPHOTO KJ1acca.

3. MHe Taxxe u3BecTHa npobdiiema, C KOTOpOW CTAKMBAIOTCS MPenogaBaTesiu npu
pazmade dBJIEKTPOHHOTO Marepuana s pabotel Ha kjacc. CaMbiM
pacrpoCTpaHEHHBIM METOJIOM SIBIISIETCSI KOMMMPOBAHUE HEOOXOIUMBIX (PaiiioB Ha
Kbl KOMIBIOTEP mpu nomoinu (uemku. OgHaKo, 3TOT MPOLECC 3aHUMAET
MHOIO BpeMeHH. Jlpyrum crmocoOoM SBISE€TCS pacChliKa apxuBa C
HeoOXonuMbIMKM  (aiimamMu Ha mouTy. OO OmacHOCTAX Takoro cmocoda s
pacckazall B peJIbIAYIIEM MyHKTE.

4. B xone paboThl HajJ y4eOHBIM MPOEKTOM B paMKax ypoKa MpOrpaMMUPOBAHUS

HaM MoTpedoBaIOCh 00bEIUHUTHLCS B TPYIIIBI U paCIPEACIUTh O0SA3aHHOCTH 10



HamucaHuio mporpaMmbl. OHAKO BO3HUKJIA MpoOiIeMa: Kak O0BeIUHUTH BCE
4acTH KOJla B OJHY nporpammy? MBI pemniu nepeaaBaTh KoJ APYT APYTyY IO
3NEKTPOHHOM mouTe. OJHAKO, KPOME OMNacHOCTE BXxoAa B IMOYTYy Ha
00I11IeCTBEHHOM KOMIIBIOTEPE, OMMCAHHBIX BBIIIE, 3TO ObUIO KpaitHe HEYA00HO U
3aHSJI0 MHOTO BpeMeHu. Kpome TOro, BO3HHMKAld HECOCTHIKOBKUA MEXKIY
MOJYJISIMU, TaK KaK Mbl HE UMEJU JOCTYIAa K (yHKIUSAM, HAMUCAHHBIM APYTUMU
y4aCTHUKaMU, BO BpeMsl IPOrpaMMHUPOBAHUSI COOCTBEHHBIX.

[Ipoananu3upoBaB 3TU CUTyalldd U TPOBENAs] YCTHBIM OMPOC Kjacca METOJIOM
WHTEPBbIO, METOJIOM HHIYKIMU 5 MPUIIET K BBIBOAY, YTO MHpoOjeMa akTyalbHO, H,
MOJIb3YSACHh TUITOTETUYECKUM METOJIOM, MPEATOI0XKIIL, YTO 3TY IPOOJIEMY MOKHO PEIIUTD,
€ClM TIepelaBaTh JaHHBIE Yepe3 CIENUalbHBIN CEepBUC, O(POPMIICHHBIM B BHIE
KpOCCIUIaTOPMEHHBIX BpPEMEHHBIX KaHAJIOB OOIIEro JOCTyma ¢ BO3MOXHOCTBIO
JOTIOJTHEHHS JAaHHBIX B peaJlbHOM BpeMeHU 0€3 perucTpalidu WiIH, IIPoIIe TOBOPS, YaTOB,
KOTOphle OyayT (aKTUYeCKM AaHOHMMHBI M JIMIIEHBl TEPCOHAIBHBIX JaHHBIX
MOoJB30BaTeNIsl. OJTO HE  TOJIBKO  IIOMOXET  MPEeIOTBpAaTUTh  MIPOOJIEeMBI ¢
KOH(UICHIIUAIBHOCTHIO, HO M JJACT BO3MOKHOCTh KPaTKOBPEMEHHO XPAaHUTh TaM (aiijibl,
pa3naBaTh UX Ha OOJIBIIYIO Ay JUTOPUIO U UMETH JOCTYII C a0COIOTHO Pa3HbIX YCTPOUCTB
0e3 mpeaBapuTEIbHOM MNOATOTOBKH. Hanbosnee IOrMYHBIM U yAOOHBIM CHOCOOOM

peann30BaTh TaKoi MPOEKT OBLIIO co3maanue caita. 1 HasBanm cBoit mpoekT Fast Chat.



OcHoBHas yacTh
[ens
Pazpaborats a3 pexTrBHBIN criocod oOMeHa nHPOopMaIel MEXy YCTPOMUCTBAMH,
MO3BOJISIONIMNA ~ TIONMB30BATENsIM  TIEpelaBaTh  pa3du4HbIe  THUMIBl  JTaHHBIX

KpoccraT@opMeHHO 6€3 HeOOXO0AMMOCTH PETUCTPAITHH.

3anaun
« MccnenoBaTh akTyallbHOCTh IPOEKTA
« [Ipoananu3upoBaTh CyIIECTBYIONINE PEIICHUS
- Criporao3upoBaTh Hanbosee BocTpeOoBaHHbIE (DYHKIIUU
- Pa3paboTaTh cxeMy KJIMEHTO-CEPBEPHOr0 OOIIEHUS
« PazpaboTaTh anroputm o6pabOTKH, XpaHEHUSI U OUUCTKH MOJIb30BATEIbCKUX
JAHHBIX
« Be10path TEXHOJIOTUY AJIsI peau3aluu

- [IpoBectu TectupoBanue

['unoresa
JIromu HyX7AarOTca B YJIOOHOM cmnocobe mnepenadud WHOOpPMalMU € OJIHOTO
ycTpoiicTBa Ha Jipyroe 3p(HEeKTUBHO U C BO3MOKHOCTBIO MOJIyYEHHUsI HHPOpMAIUU Yepes

IMPOMCEIKYTOK BPECMCHH ITOCJIC OTIIPABKH.



Teopernueckas 4acThb

Buisignenue akmyanvnocmu u aHanu3 cyujeCmeyoujux peutenui
Jlist Havauia st pelnil BBIACHUTh, HACKOJIBKO MOS UJIes aKTyallbHA. Sl MpOoBes yCTHBIN
OIIPOC CPEU YYaCTHUKOB MOETO KJIacca, yUUTeNel U 3HaKOMBIX. Bcero B onpoce mpuHsiI
yuyactue 41 yenosek. [IpoaHanu3upoBaB IONYYEHHBIE OTBETHI, S BBIACHWI, 4TO 87.8%
PECIIOHJIEHTOB CUYUTAIOT NpPOOJIEMYy aKTyaJbHOM M XOTelu Obl YBUAETh MPEIJI0KEHHOE
MHOM pellleHue B peanbHocTU. KpoMme Toro, s 3agail pecrioHAeHTaM BOIPOC O TOM, YeEM
OHM TOJB3YIOTCA B MOAOOHBIX BBINIENPHUBEAEHHBIM CUTYyalUsX M KaKU€ HEJOCTATKH U

NpeuMyicCTBa OHU BUIAT B OTOM U COCTABUJI Ta6J'II/II_Iy I10 IMOJIYUYCHHBIM PE3yJIbTaTaM:

Fast Bluetooth | Ilpunoxkenus- | ®aiinooOmMeHHukn | MecceHmKepsl
Chat nepeaTynuKky | oHiaiH , COLIMAJIbHBIC
B JIOKAJIbHOM CeTH, 1moura
ceTu
[TpouieHT nmonbp30BaTENEH 87,8% 61% 12,2% 9,8% 100%

MoxHO nepeiaBaTh
pa3NuYHbIC TUIIBI
uHpopManuu

MO03KHO MOAKITIOYUTHCSA
Cpa3y ¢ HECKOJBKHUX
YCTPOMCTB

XpaHUTCS HEKOTOPOE
BpeMs

He HYXXHO yCTaHAaBJIMBATb
JOIIOJIHHUTCIIbHOC 11O

He nyxHO
PErucTpUpOBaTLCA HA
nyOJIMYHOM YCTpPOMCTBE

KpoccmnatdopmeHHOCTD

Tabmmna 1. CpaBHEHHS aHAJIOTOB, MCIIOIb3YEMbIX PECIIOHACHTAMH ISl PEIICHHUS CXOXKUX C BBILICIPUBEIEHHBIMH ITPOOIEM

Ilpoeno3s naubonee eocmpebosanno2o QyHKYuoHala
MeTo10M HHIYKIIMH, OCHOBBIBASCH HAa JAHHBIX OMPOCA, JJOTHUKE, TOMOJHATEILHBIX

ONpocax W NPUBEIEHHBIX BBIIIE CUTyalUsAX, S NPUIIEN K BBIBOAY, YTO IIPOEKTY



HEOOXOJIUMBI clielytolre 0a3oBbie (YHKIIUMU, MPEICTABICHHBIE B MOPSAJIKE YOBIBAHUS

AKTYaJIbHOCTH:

Bo03MO0OXHOCTB EpeaaBaTh TEKCT U CCHUIKU C BO3MOKHOCTBIO IPSIMOTO MEPEX0/1a
B SIBHOM BU/I€ U (haliJbl pa3HBIX PACHIUPEHUN, a TAKXKE IOTIOTHSTh IaHHBIE B UaTe
B peasibHOM BpeMeHH. O HeOoOXOJAMMOCTH TakoW (yHKIMOHAa 3asBUJIM BCE
PECTIOHICHTHI.

O HeoOxoauMOCTH OBICTPOTO CO3JaHHMS W BXOJa B YaT TaKKe 3asBHIIM BCE
pecnioHZieHThl. JlJisi OBICTPOTO CO3MaHUSl YaTa s pEIIUi OTKa3aTbCs OT
pPErucTpaluu B MOIb3y YHUKAIBHBIX UACHTU(PUKATOPOB ISl KAX0T0 yaTa. Jis
OBICTPOro BXOJa B 4aThl MHOIO ObUIM MPHUJYMaHbI JIBa Croco0a: ¢ MOMOIIbIO
PYYHOTO BBOJIa KOPOTKOI'O YHUKAJIBHOTO HJEHTU(PUKATOpA yaTa Ha TJIaBHOU
crpanuie minu no QR koja, reHepupyeMoro B KakJaoM uare. S pemwn, 4to
JOMYCTUMBIMU UJICHTU(HUKATOPAMHU JOJDKHBI OBITh CTPOKH, COJIepIKallue
TOJBKO PETUCTPOHE3aBUCHUMBbIE OYKBBI JIATUHCKOTO andaBuTa, HUQPPHI, BCErO
oosee 4 u meHee 11 cuMBOJIOB B JUIMHY. A CTaHAAPTHBIM UJICHTU(PUKATOPOM S
BBIOpas JAOMYCTUMBIM UAECHTU(PUKATOP JIMHHON B 5 cMMBOJIOB. Becero mMoxer
OBITH cO3/1aHO 110 60.5 MUJUTMOHOB YaTOB CO CTaHAAPTHBIM UJICHTHU(PUKATOPOM,
YEro C TOJIOBOM XBATHUT JIJII MOETO MPOEKTA.

B03MOXHOCTh yCTaHOBUTH NApojb B JABYX pPEKUMAax: IOJHOU M YACTUYHOU
O0nokupoBku. llepBbIii peXUM TO3BOJIAET OTPAHUYUTH JOCTYN KO BCEMY
COJIEp>KaHMIO YaTa U MOKET OBITh MOJIE3EH AJIA Nepenayu KoH(puaeHmaaIpHon
uH@opmaru. CorjiacHO MPOBEACHHOMY OIPOCY, KaXKIbI BTOPON YEIOBEK
CTaJIKUBAETCA C TaKOW HEOOXOAMMOCThI0. BTOpoi pexum mpeaHazHaueH st
pacrpoCTpaHEeHUs JaHHBIX, MEPE/IaHHbIX B YaT, Ha OOJIBIIYIO ayIUTOPUIO, MIPU
3TOM HUCKJIIIOYAETCSI BO3MOKHOCTh COBMECTHOTO PEJAKTUPOBAHUS COJICPKUMOTO
yaTta. Bce ompomeHHble YUWTENs, COTJACHO JaHHBIM OMpPOCa, BbIPA3UIIU

JKCIIaHNEC BUACTb TaKYHO BO3MOKHOCTD.



e BO03MOXHOCTb yCTAaHOBKM TaK Ha3bIBaeMOW ‘“‘TEMHON Tembl” 4aTta. CoriacHo
onpocy, 17,1% pecrnoHIEeHTOB MNPUHIMIUAIBLHO HE OYIyT TMO0JIb30BaThCS
cepBUCOM 0€3 3TON (QYHKILIHH.

e Bo03MOXHOCTh YCTaHOBUTH UMsl OTIPABUTENS, TEMY COOOILIECHHS WIM WHOM
KOMMEHTapuil Juist cooO1eHus. S pemmnn oObeJUHUTD 3Ty MOTPEOHOCTH B OJHY
¢dbyHKkIUI0 U Ha3BaTh €€ Toramu. CoriacHo onpocy, 7% pecrnoHIeHTOB KpaitHe
HeoOxoauma Takas (yHkuus. S Takxke mocuuTan, yTo 3TO OyAeT MOJE3HO B
Clly4yasiX MCHOJb30BaHMS Yara sl paOOThl HaJ HPOEKTOM HECKOJIbKUMU
JIOJbMH, JJI1 OTIPABKU OTBETOB YUMTENIO YYEHHKAMH, JJI1 BO3MOXHOCTH
pacnpeneneHuss MHGOpMAUU B YaTe 10 TEMaM U JAPYTUX NOJO0OHBIX CiIydasX.
VIMEeHHO 103TOMY S pelni BHEAPUTH 3Ty QYHKLHUIO cpa3y IOCIe pealn3aluuu
OCHOBHBIX. B nmanpHelileM, B X0J€ MEPBOrO K€ OTKPBITOIO TECTUPOBAHMS B
IIKOJIE, KOTJ1a B O/IMH Yat 3aluiu 17 yenoBek, He00X0AMMOCTh (PYHKIIMH elIE pa3

MOATBEPANIACK.

[IpakTnyeckas yactb

Buibop s13v1k06 npoepammuposarius
B xauecTBe si3pIka porpaMMHUpPOBaHUs JJIsl KJIIMEHTa ObLI BEIOpaH JavaScript. DToT

S3bIK  TMOJJEPKUBAETCSI  a0COJIIOTHBIM  OOJIBIIMHCTBOM  Opay3epoB,  XOpOIIO
JOKYMEHTHPOBAH U UMEET aKTUBHOE COOOIIECTBO MoJib3oBatenei (cBoiiie 314 Tricsd TeM

Ha stackoverflow.com). BaxHO OTMETHUTB, 4TO 51 YK€ UMEIT OOJIBIION OMBIT paObOTHI C HUM,

YTO TOKE CTAJI0 BECOMBIM ApTyMEHTOM B €r0 MOJIb3y. TeopeTHYeCKOn allbTepHATUBOM ObLI
WebAssembly, HO TPOTHB €ro UCIOIL30BaHUS MOKHO IPUBECTHU CJICAYIOIINE apTYMEHTHI:
CJIIOKHOCTh Pa3pabOTKM Ha HU3KOYPOBHEBOM S3BIKE, HEOOXOJIUMOCTh B KOMIWJISILIUU
KOJ1a, MOJAEPKKA CO CTOPOHBI 3HAYUTEIBHO MEHBILIET0 KOJIMYECTBA Opay3epoB (COrIaCHO
JAHHBIM caniuse.com) M, HaKOHEIl, MO€ MOJIHO€ HE3HAKOMCTBO C CHHTAKCHUCOM JaHHOTO
SI3bIKA.

[Ipu BeIOOpE sI3bIKa MPOTPAMMUPOBAHUA JJIsI CO3/IaHUSI CEpBEpa S paccMaTpUBal
HECKOJIbKO MOMYJISIPHBIX U COBPEMEHHBIX BAPUAHTOB, C KaXJIbIM W3 KOTOPBIX sI ObLI

3HAKOM Kak MUHHMYM Ha 0Oa3oBoM ypoBHe: Python, Node JS u GoLang. OcHOBHbIMU
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https://stackoverflow.com/questions/tagged/javascript
https://caniuse.com/wasm

TpEOOBAHMAMU K SI3BIKY MPOrpaMMHUPOBAHUS sl CEPBEPA CUUTAI0 MHOTOMOTOYHOCTHh U
OBICTpOJCHCTBHE:

e MpHuoromnorouHocTs. GoLang, Ha poHE BCeEX OCHOBHBIX S3BIKOB, BBIJIETSAETCS CAMOM
MPOCTOM peanu3aliel MHOTOIOTOYHOCTH Oyarojapsi TaKk Ha3bIBA€MbIM TIO-
pytuHaM. B ciaydae Node JS MHOronoto4Hocts 00Jibllie MOX0ka HA CUMYJISIUIO
u3-3a meroga Worker Threads, yueM Ha pealibHyl0 MHOro3aga4HocTb. MIMEHHO
03TOMY 0€3yCIIOBHBIM TOOEIUTENEM B 3TOM Kateropuu s onpeaenun GolLang.

e Ckopocte paborel. CornacHo wuccienoBannto Tyana Hryena Ha caiite

golinuxcloud.com, GoLang MOXHO Ha3BaTh CAMbIM OBICTPBIM SI3LIKOM, TIO3TOMY U

B 9TOM KaTeropuu s BeIOpa ero.

Nmenno noatoMy cepBepHas yacth Hanucana Ha GolLang.

Buvibop u nooxknrouenue 6azvt 0anHbix K npoexkmy

baza nanaeix Cassandra ot Apache sBasercs “NoSQL 0a30if TaHHBIX ¢ OTKPBITHIM
HCXOJHBIM KOJIOM, KOTOPOH MOBEPSIOT THICAYM KOMIIAHMM 3a MaclITabupyeMOCTh U
BBICOKYIO JIOCTYIHOCTh 0e€3 ymiepOa sl MNPOU3BOAUTEIBHOCTH , - HANKMCAHO Ha
obuMaIbHOM caiiTe pa3zpadoTturka. OHa OTIMYHO MOAXOIUT Il XpaHeHUs (PalioB U
TeKCTOBbIX coobmieHuil. Kpome toro, NoSQL 6a3a naHHBIX MO3BOJISAET OTKA3aThCsl OT
MPUBEICHUSI TUIOB K TEKCTOBOMY (opMary, 4TO 3aMEeTHO YCKOPUT HAIMHUCAHUE H
BBITIOTHEHUE KoJia. Kpome Toro, B OTJIMUKE OT HEKOTOPBIX ApYrux 0a3 naHHbix, Cassandra
JIETKO MacHTabupyerTcsi, JOCTaTOYHO MPOU3BOJUTENbHA Oyarojapsi MIapJUpPOBAHUIO U
perukaiuu U nojaepxkuaercs GolLang. Takke s cocTaBUII cxeMy 0asbl JaHHBIX, OHA

npuBeaeHa Huxe (Puc.1):
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https://www.golinuxcloud.com/golang-performance/

id 2 text » chatid text

password text date timestamp
readonlypass boolean mess text
theme nt seconddata

tag

type boolean

PRIMARY KEY(chatid, date

Puc 1 Cxema baszvr dannvix
Onucanue TabauIr;
Tabnuna chats XxpaHuT Bce yathl:
Cronb6ern id - yHUKanbHBINA UIEHTUPUKATOP YaTa
Cronber password - mapoJib
Cron6en readonlypass - pesxum paOOThI mapos
Cron6er theme - HOMep BIOpAaHHOMN B UaTe TEMBbI
Tabauia messes XpaHUT BCE COOOIICHUS:
Cronb6er chatid - unentudukaTop yara
Cronber date - Bpems U jaTa OTIPaBKU COOOIIEHUS
Cronber mess - cooOIIeHUE WU HAa3BaHUE (aiiia
Cronb6en seconddata - Ounapuble JaHHbIE (aitna
Cronber tag - Tar cooOIIeHHs
Cronber type - 0603HauaeT TUI cOOOIIeHUs: eciii 3HaueHue false, 3HauuT
COOOIIIECHUE - OOBIYHBIN TEKCT, €CJIU true, 3Ha4UT B TCKCTOBOM IIOJIC -
Ha3BaHue (aiina, a B seconddata OuHapHbIe JaHHBIE (haiiia.
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Bwvibop mexnonoeuu u pazpabomra cxemul KIuenmo-cep8epHo2o 00ueHus
CylecTByeT HECKOJIBKO PACPOCTPAHEHHBIX TEXHOJIOTHI KIIMEHTO-CEPBEPHOTO

oO111eHus1, BOT TabJIMIla CPABHEHUS:

OcobenHocTn AJAX F:i)clh WebSocket E?‘?:Zf:gg]l;) WebRTC
Tun cBs3u Request- Request-  Full-Duplex  Server to Client Peer-to-Peer
Response  Response
[TonnepxuBaemplie Texkct n Texkct n Texkct n Texkct bunapHble naHHbIE
THUIIBI TAHHBIX XML JSON OWHapHBIC
JTAaHHbIE

Bo3moxxHOCTB
paboThI B pealbHOM
BpEMEHU

Tabsmna 2. cpaBHEHHUS Pa3INYHBIX TEXHOJIOTHH KINEHT-CBEPBEPHOIO OOIICHUS

VYuuteiBass HE0OXOAUMOCTH BO3MOXKHOCTH JOMOJHEHHS YaTOB JaHHBIMU B
peaJbHOM BpPEMEHM M JIBYXCTOPOHHETO JOCTyNa K KaHally, MOXHO OTOpOCUTH
ucnonb3oBanue AJAX, Fetch API u SSE. Takxe, yuntbiBasg orpanndenuss WebRTC B
nepenade Tekcra wikm JSON/XML, MOXHO OTKa3aTbCsl OT €r0 HCIOJb30BaHUS s
SKOHOMHMHM BpeMeHU. HMEeHHO mMOo3TOMy OBUIO PEIIEHO HCMHOJIb30BaTh MPOTOKOI
WebSocket, koTopsiit HanboJee MOAXOIUT JJIs TOCTHXKEHUS TTOCTABJICHHBIX IETICH.

WebSocket obecnieunBaeT BO3MOKHOCTb YCTAHOBJICHUS IOCTOSIHHOTO COEMHEHUS
MEXK]ly KIMEHTOM M CEpBEPOM, MO3BOJIsIE OOMEHUBATHCS JAaHHBIMU B PEKUME PEATHLHOTO
BPEMEHHM C 00EUX CTOPOH. ITO MO3BOJISIET JOCTUYh MTHOBEHHOM JTOCTaBKH COOOIICHUN U
0OHOBJIEHUS YaTa 0€3 HEOOXOIUMOCTH MOCTOSHHOTO OOHOBIICHUS! CTPAHUIIBI.

[Ipu pa3zpaboTke anropuT™ma OOIIEHUS MEXKIY KIMEHTOM U CEPBEPOM, S pa3aeiaul
MOTEHIUAJIBHO MepelaBaeMble JJAHHbIC HA JIBE KIIFOUEBBIE TPYIIbI C JIOTHYECKOU TOUYKH
3pEeHMs: MHCTPYKIMU M KOMAaHJbI, TEKCT (BKJIOYas Ha3BaHUs (DAIIOB), CCBUIKU HU
OuHapHble JaHHble (hailioB. OTMETHM, YTO OCOOBIX PA3TUYUN MEXKIY TEKCTOM H
CCBUIKAMH HET, MO3TOMY MX MOXHO HE€ pa3feisaTh. [loaToMy s pemiui, 4To U TEKCT, U
CCBUIKM, U WHCTPYKIHUHU MOTYT ObITh mnepenansl B (opmare JSON B omHooOpa3zHOU

CTPYKType coobmieHuid. 3HauuT octaércs ase rpynnsl - JSON B TekcToBOM (hopmare u
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OuHapHbie AaHHbIe (aitnoB. O0e 3TU rpynmsl yke 000C00JIEHBl HA YPOBHE MPOTOKOJIA,

IMO9TOMY HC HYKHO IIPUAYMbBIBATh HOHOHHHTGHBHBIﬁ AJITOPUTM 110 UX Pa3aCIICHUIO.

Kak s u nanucan, B JSON ¢opmarte Takxke OyayT nepenaBaThCsd MHCTPYKIUU OT

CCPBCpa KIIMCHTY U HaO60pOTI HaJIA)KUBAHHUC MMOAKIIOYCHUA, YCTAHOBKA ITAPOJIA, IICPEXO0]

B I[perfI qaT UJIM U3MCHCHHUC €TI0 I/II[GHTI/I(i)I/IKaTOpa, CMCHA TCMbI 4aTa, 3aIIpOC KIIMCHTOM

(aiinna unmu cooOleHui U Tak janee. bbulo peleHo co3laTh KOAbI A 00paboTKu U

€AMHYIO CTPYKTYpYy cooOIlIeHui, 4yToObl ObLIO Jierde oOpadateiBaTh Mx Ha (Golang.

Crpykrypa cooOllieHHii, co3aHHas ¢ MOMOIIbI0 cuHTakcuca Go ciaeayronas:

type Message struct {
Code int “json:
Text string " json:

Tag string json:
Time string " json:

cmpyKmypa coooujerust

Teneppr MHE ObLIIO HEOOXOIUMO pa3padoTaTh KOJBI U crocod ux odopadoTku. Ha

TGKYIHI/Iﬁ MOMCHT CYHICCTBYCT 8 KIMCHTO-CCPBCPHBIX U 7 CCPBEPO-KIIMCHTCKUX KOJOB.

Crout cpa3y ckazaTbh, 4TO MPU MOJHON OJOKUPOBKE YaTa MAPOJIEM KIHEHTY AOCTYITHBI

ToJibkO 0 1 5 KOJ, a mpu yactuyHou - 0, 4, 5, 6. Onucanue Bcex KOJIOB:

KnueHnTto-cepBepHble KOIBI TPEIHA3HAYCHBI [JIS OTOBEIICHHSI CEpBEpPA O
COOTBETCTBYIOIINX JACHCTBUAX KIUCHTA!

0. 3anpoc Ha mnoakiIrOYeHHE. MOXKET CcoJaepKaTb WIM HE COJEPKATh
uneHtudukarop yara. CxemMa oOpaOOTKH KOJa CEpBEpOM H300pakeHa B

IMPUIO0KCHNHN B OJ0K-CXEMeE CO31aHMs YaTa.

1, 2. DT XoABl OTBEYAIOT 3a OOBIYHOE TEKCTOBOE COOOIIECHHWE M 3a Ha3BaHUE
MOCJIEAYIONIETO 3a 3TUM coolIieHrueM ¢aitnna. Cxema 00pabOTKHU KO/1a CEPBEPOM

n300pakeHa B MPUIIOKEHUHU B OJIOK-cxeMe 00pab0TKM TEKCTOBBIX M OMHAPHBIX

COOOIIIEHHH.

3. YcranoBka HoBoro naposs. [IpoBepsercs, 4To pexxuM napoJis yCTaHOBJIEH Ha
NOJIHYI0 OJOKHMPOBKY WJIM TIOJIb30BaTellb aBTOPU30BAaH B  KauecTBE
aIMUHUCTpAaTOpa 4yata. B TEKCTOBOM IMOJjie COOOIIEHUS COACPIKUTCS HOBBIM

napoJib, a B Tare - pexumM paboTel. Takke, €ciiy HOBBIM Mapojb MyCTON - OH
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CHUMAETCS C 4aTa MOJTHOCThI0. Pe3ynbTar coxpansieTcsi B 0a3y AaHHBIX chats B
COOTBETCTBYIOIINE CTOJIOLHI.

4. 3anpoc cTapbix cooOmieHui. [ ontumMuzaiuu paboThl s peuui, 4To 0yay
OTHPABIATH KIUEHTY ToJabko 50 mocnennux cooOuieHui. Korga knueHT Oyaet
JOXOJMTH IO CAMOT0 PAaHHET0 COOOIIEHUs, OyAET CAeNaH 3anpoc, CoAep KAl
B T0JI€ time J1aTy ¥ BpeMs 3TOTro cooOieHus. B oTBeT cepBep 100aBUT KIUEHTY
emé 50 cooOmmeHni B XpOHOJOTHYECKOM TTOPSIIKE.

5. Korna Ha yare yCcTaHOBIIEH, KIIMEHT CMOXET BBECTH €T0 C MOMOIIBIO 3TOTO
korga. Eciu xemu naposieil npu npoBepKe CepBEPOM COBIMANYT - KIUEHT OyAeT
ABTOPU30BaH B YaTe KaK aJIMUHUCTPATOP.

6. 3amnpoc ¢aiina. Korga KIMEHTYy OTHOPABISIOTCS COOOIIEHUS, B HUX
coj/iepKatcs JIMIIb TEKCT, OPUTHHAIBLHOE BpeMsl OTIpaBKu U T3r. Eciu B yaTe
ecTtb (haily, TO ero cooOIIeHHUE HE COJACPNKUT OUHAPHBIX JAHHBIX IS
ONTUMHU3AIMUA CKOPOCTU JOCTAaBKU U MPOU3BOJUTEIHLHOCTU caiiTa. B kauectBe
TeKCTa cooOIIeHusT (HOPMUPYETCS KHOMKA B BHUJE CCBhUIKE, NMPU HAXKaTUM Ha
KOTOPYIO KJIMEHT OTIPABUT CEPBEPY 3anpoc Ha (aiin, coaepkamuii umsi, 1aTy
u BpeMs oTipaBku. CepBep BEpHET KIUMEHTY UMs (pailna u OMHApHbBIEC JaHHBIE
JIBYMsI COOOIIIEHUSI B COOTBETCTBYIOIIEM MOPSJIKE.

7. OnoBelieHne cepBepa 0 CMeHe TeMbl B yaTe. B mosie text OyaeT coaepxkaThes
HOMEp TE€MBbI, Ha JaHHBIA MOMEHT X Bcero 2. [Tocne o0paboTku BceM KIIMEHTaM
OHJIaliH OyJAeT OTIpaBiieHa TEKyIlas TeMa, a TakKe NMpou30HMAET OOHOBIEHUE
COOTBETCTBYIONIETO CcTO011a B Tabnuie chats.

CepBepo-KIMEHTCKHUE KOBI SIBISIOTCS CBOCOOPA3HBIMU KOMAHIAMH:

0. IlpunynurtenbHas mepe3arpy3ka CTpPaHUIBI C BO3MOXKHOCTBbIO IOMEHSITh
uneHtTudukarop yara. Mcnonb3yercs TOIbKO MPU CMEHE MapoJis.

1. Jo6aBuTh cOOOIIEHUE B YaT B XPOHOJIOTHYECKOM Mopsijke. Text comepxut
cooOmienne, tag - ums, time - BpeMs OTOpPaBKU sl J00aBieHUs B

XPOHOJIIOTHYCCKOM ITOPAAKE.
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2. OtnpaBka uMeHH ¢ailla B Ka4eCTBE COOOIICHUS JJI PACIOI0KEHUS €ro B
yaTe B XPOHOJOTMYEecCKOM mopsiake. Text comepkut umsa Qaiina, tag - Tar
cooOleHusi, time - BpeMsl OTIPaBKU JJIsi AOOABJICHUS B XPOHOJOTHUUECKOM
HOpsIIKE.

3. Cmena unentudukaTopa 6e3 nepesarpy3ku crpanuiibl. [lose text cogepxut
HOBBIN WJIEHTU(UKATOp yata, a tag — true win false B 3aBUCUMOCTH OT pekuMa
napoJis. True, eciu pexuM pabOThI C YACTUYHBIM JIOCTYIIOM, nHaue false.

5. 3anpoc maposns oT kiaueHTa. [loceutaeTcsa mpu 3axoie B 4aT C IOJHOM
OJIOKMPOBKOM WJIM MPU HAKaTUU Ha KHOMKY aBTOPHU3allMK B YaTe C YACTUUHOM
onokupoBkoi. [Tone tag comepxut true wiu false B 3aBUCUMOCTH OT pekuMa
napoiist. Ecnu false - kJIueHT He CMOXKET 3aKphITh JUAJIOTOBOE OKHO 0€3 BBOJAA
BepHOro napoJis. MHaue y kiimeHta Oynet Takasi BO3MOXHOCTb, €CJIM OH HAKMET

Ha KPECT CIIpaBa CBEPXY.

6. HaznaueHne nMenu (aitsia 1u1st mociaeAyOMUX Iocie COOOIEHNs] OMHAPHBIX
naHHbIX. [1oJe text comepKuT nms q)aﬁna.

7. Haznauenue temsl yata. [lone text conepKUT HOMEpP TEMBI.

Aemomamuueckas paboma cepsepa

CepBep co3ma€T 3amuIIEHHOE coequHeHne Ha 443 mopTy, a BCe HE3alUIIEHHBIE
BXOJIAIIME 3anTpOChl Ha 80-1 MOPT NPUHYAUTEIBHO NEPEBOAUT HA 3AIUIIEHHYIO BEPCHIO,
MPUHUMAET 3alpOChl Ha MoAKItoueHue no npotokory Web Socket o aapecy speaker u
oOpabateiBaer ux. Takxke, B 4:00 mo JOKanbHOMY BpPEMEHHM CEpBepa MPOU3BOIAUTCS
OUMCTKA MYCThIX U CTAPBIX YaTOB (B KOTOPHIX HE OBLIO cooOuieHuil Oosee 7 qHeEl) c
MIOMOIIBIO0 YTHJIMTBI CTON U IOTIOTHUTEIBLHOM MOAMPOTpaMMBI cleaner, a mpu nepe3arpyske
CUCTEMBbI cepBep OyJeT MOBTOPHO BKIIOYEH B TeueHHE 45 CEeKyHJ IOCIe aKTUBAIUU

cepBepa.
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Aemomamuueckas paboma Kiuenma
N3yunuB HEOOXOAUMBII MaTepuani, s 100aBUI Ha callT cu€tuuk SHnekc MeTpuku,
9TOOBl UMETh JOCTYN K JIETaJIbHOW CTAaTUCTUKE MOJIb30BaHUs caiitom. Kpome Toro, s
M3YUYUIl JJOKYMEHTAIMIO MOUCKOBBIX cucteM Annekc u Google 00 MHIEKCHpPOBAHUU U
YCIIEIIHO CBEpPCTall MOAXOISIIYI0 JUisi 00XOJ0B pOOOTaMU CTpaHUILy, YTO IOMOTJIIO

TOOUTHCS CPETHETO SKEMECIIHOTO OHIaliHa B 87 uenoBek [l [punoskeHne: OHIaiH caiTal.

Ecnu coenvHeHne C cepBepoM NpOINajgo WIM HE OBUIO YCTaHOBJIEHO - CaMT
ABTOMATUYECKHU MBITAETCS MEPENOAKIIOYUTHCS, TOKA HE TIOJTyUHUTCS.

Ecnu kineHT BBEN HECYIIECTBYIOIUNA UACHTU(PUKATOP - CO3AAETCSI HOBBIM MTyCTOM
4aT ¢ BBEAEHHBIM UJIEHTU(DUKATOPOM.

Ecnu xnuent BBEN 3apes3epBupoBaHHbIN uaeHTU(uKatop undefined, To nns Hero
co31a€TCsl HOBBIM MTyCTOM YaT CO CrEHEPUPOBAHHBIM UAEHTU(PUKATOPOM U3 5 CUMBOJIOB.

Ecnu knuveHT BBed HMIEHTU(PHUKATOP, HE COOTBETCTBYIOIIMA TPEOOBAHUSAM WIH
3ape3epBupoBanHbii uaeHTU(uKatop EOF mnm 3ape3epBupoBaHHBI HACHTU(DUKATOP
chats, ero nmepe6paceiBaeT Ha https://fastchat.space/chat/EOF - 3ape3epBupoBaHHBII YaT
JUTs1 OTOOpakeHUs OMOKH BBOJIA UAEHTU(PUKATOPA KIIUEHTOM.

Caitt aBToMatnueckn co3ma€t QR xox mist CBOEH CTpaHULBI B JIEBOM HUKHEM YIILYy

CTpaHHIIBI.

MunumanvHnvle cucmemHnvie mpebdosaHus

[TockonbKy OOKET MOET0 IPOEKTa ObLT OrpaHUYEH, 5 MBITANICA CO3JaTh CUCTEMY,
KoTopasi Oyner paboTaTh ¢ MUHHUMaIbHBIM (uUHAHCHUpOBaHWeM. B wurtore s Hamén
BUPTYQIbHYIO MallinHy, uMeromyto 1 I'b onepatuBHoil nmamsty, 1 sapo npoueccopa u 14
I'b mecTa Ha KECTKOM JUCKE, UTO NOJIKHO XBATUTH IS Pa3BEPThIBAHUS NPOTOTUIIA. MHE
yAa10Ch IPaBUWJIbHO HACTPOUTH 0a3y NaHHBIX, YbH MUHUMAJIbHBIE CUCTEMHBIE TPEOOBAHUS
ropaszio Bhliilie xapaktepucTuk VDS, Giaroiaps ueMy cTajio BO3MOKHBIM MOJIIEPKUBATh
CTaOMIBHYI0 PabOTy cepBUCA JOBOJBHO MPOJOKUTEIBHOE BpeMsl 0 3a0UBaHUS Tak
HazpiBaeMoi KyuH (heap limit), mpu koTopoit Oyaet cpabatbiBath oom-killer. C momonisio

Sunexc MeTpuku, NOAKIIOYEHHOW K CAWTY, S BBISICHUII, YTO CAlT MOXET BbIJICPKUBATH
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Kak MHUHUMyM 10 751 3ampoca crpanunsl B MUHYTY [[Ipunoxenue: MakcnMaibHOe

KOJINYECTBO 3aIPOCOB B MUHYTY | M C HATPY3KOU 110 9 3ampocoB B cekyHay [lIpuioxenue:

MakcuMaIbHOE KOJIUYESCTBO 3alIPOCOB B CEKYHIY].

Heobxooumvbie snemenmul 05 koppexmuoti pabomwi cepsuca na VPS/VDS

e VYcranonenHas Ubuntu 22.04 (OneparmonHas cuctemMa BUPTyalbHON MaIIWHBbI)

e VYcranonienubiit GoLang Bepcust 1.19 (Mg paGoThl cepBepa 1 BO3MOXKXHOCTH
peIaKTUPOBaTh U COOMPATH UCXOJIHBIE (Dailsibl cepBepa)

e VYcranonienHas Java Bepcus 1.8.0 352 (st koppexTHOM paboThl Apache
Cassandra)

e VYcranonieHHbl Python Bepcus 3.10.6 ([Ins koppekTHOi paboThl Apache
Cassandra)

e VYcranoBnennbit Apache Cassandra Bepcus 4.1.0 (ba3za nannbIx)

e VYcraHoBieHHBIN cron U nohup ([lJ1s1 3amycka cepBepa 1 OUUCTKU B (POHOBOM

aBTOMATHUYECKOM PEXKUME)

JInst KoppeKTHOM paboThl KIMEHTCKOM 4acTu cailTa HeoOXoauMm Opaysep, KOTOPBIU, C
YY4ETOM COBPEMEHHBIX TEHACHUWM TEXHOJOTMA W  3alpoCOB  IOJb30BATEIIEH,
nojjiep>kuBaeT Bce HeoOxoaumble ¢GyHkiuu. Hamnpumep, Opaysepst Ha Chromium

YAOBJICTBOPAIOT 3THM YCIIOBUAM.

Pe3yabTaThl padoThl
B pesynbrate nomy4uicsi 10BOJbHO yAOOHBIN, THOKUN U TOHSITHBIA HHCTPYMEHT IO
nepenayde, pacIpoCTPaHESHHUIO M XPAHEHUIO PA3IMYHBIX TAHHBIX 0€3 perucTparuu.
[Tonp3oBaTenbckuil uHTEpGENUC MNPENOCTABIIET OOBIUHOMY YEJNIOBEKY JOCTYI K
(YHKIUSM U BO3MOXKHOCTAM MPOrpaMM, OCYIIECTBISIIONIMX Mepenady JaHHBIX MEXIY
ycTpoiictBamu. OH ObLIT pa3pabOTaH UHTYUTUBHO MOHSITHBIM C PACY€TOM Ha JEUCTBUS “B
oJWH KUK, biaromapss HECKOJIBKUM OTKPBITHIM T€CTaM OBLUTH BBISIBICHBI M CTIPABICHBI

€ro OCHOBHBIE MTPOOJIEMBI.
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Yro6el co3naTh yaT, HyXHO HaxaTh Ha KHomnky "Cozmate Yat!" Ha rnaBHOI
CTpaHUIle WIM BBECTH >KelaeMbld uaeHTudukarop B noisie "ID uvara (Eciu ects)" Ha
TJIaBHOW CTpaHUIIE U Ha)kaTh Ha KHONIKY "[lepeiitu B Yar!".

YToOBl BOWTH B YaT 10 UAECHTUPUKATOPY, HY>KHO BBecTH ero B noiie "ID yata (Eciou
ecTh)" Ha TIJIaBHOM CTpaHulle M HaxaTh Ha kHomky 'llepeiitu B Yar!" wunu
BOoCcIoyib30BaThcs QR Kom0M, 0TOOpa3uWB €ro mo Ha)KaTHUIO HAa KHONKY CBEpXy CIpaBa
cTpaHullbl yata. [Ipu xenaHuu moyib30BaTelNs CChUIKY Ha YaT MOXHO HAlTU B Opay3epHOit
CTPOKE.

B vate HaBepxy cieBa - Ha3BaHUE MPOEKTA, CIpaBa - JOMYCTUMbBIA UACHTU(DUKATOP
nocie “ID: “ u kHonka otoOpaxenust QR kona.

B camom neHTpe cTpaHUIIBI YaTa - HEBUAUMOE MOJie€ COOOIICHUN (B HEM BUIHBI
TOJBKO HCXOIAIME W BXOAANIHE cooOmeHus): bompmuMm mpudToM - coobIeHue,
MEHBIIINM CHHU3Y U CIPaBA - 1aTa OTIPABKUA COOOIIEHUS IO JIOKATbHOMY BPEMEHH.

CHu3y 1O NIEHTPY - MOJieé BBOJA COOOIIEHUS, MpaBee - KHOMKA MPUKPEIICHUS
¢aiinoB, pgajlee MO HAMNPAaBICHUIO - OTIPAaBKAa BBEAEHHOTO COOOLIEHUS M BCEX
MPUKPETUIEHHBIX (palioB Mo ouepeau. Takxe NIl OTIPAaBKU COOOIIEHUM MOXKHO HaXKaTh
couetanue kiaBui Enter Ha knaBuaType. CieBa OT MOJIsI BBOJA - MEHIO YNpaBJICHUs

4aTOM, KOTOPOE COJIEPKHUT B ceOe HACTPONKH TapoJis, Tara COOOIIEHUN U TEMBI YaTa.
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3akioueHnue
Co3nanHblil cepBHUC 00y1alaeT PSAOM KOHKYPEHTHBIX (DYHKIUNA U YIOBIETBOPSET
BceM IensiM npoekTa. Fast Chat cmocobeH co3naBaTh BpeMEHHBIE YaThl C JOMYCTUMBIM
UJIEHTUPUKATOPOM, COXPAHITH U PACTIPOCTPAHATh CPEIM YUACTHUKOB YaTa COOOIICHUS U
(aiinbl He peBbImatonue 10 meradaiiT B peaibHOM BPEMEHU, YaThl YIAAISIOTCS B TEUEHUE
8-MU JHEH Mociie OTIPABKU MOCIEIHETO COOOIIeHUs (MYCThIe YaThl TOXKE YNAJSIOTCSA).

Caiir Haxomutca 1o azapecy https://fastchat/space u 3ammmén c¢ mnomompo ssl

ceptudukara u, B OCHOBHOM, https u wss mpoTokoaoB. CaliTOM €XeMECSYHO MOJIb3yETCs
B cpeaHeM &7 4ellOBEK, COMIacHO NaHHbIM Anaexkc Metpuku [llpuiioxkenue: oHnaliH

cepsucal. Buaeo pabotsl mpoekTta - https://youtu.be/ dv4H FFSDO (puc 3).

OfEA0

Puc. 3 QR-k00 na sudeo-oemoncmpayuio pabomul caima

[m] =, [m]

-"F

L
Puc.4 QR-x00 Ha caiim npoexma
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MPOTSIKEHUU BCETO MPOEKTA) TEeKCT: ANEKTPOHHBIN

Hoxymentanus Apache Cassandra — URL: https://cassandra.apache.org/doc/latest/

(mata o6pamenus: 7.02.2023) TekcT: 2MEKTPOHHBIHN

®opymbl 1o mnporpammupoBanuto — URL: https://stackoverflow.com/ (mata

oOpalleHusl: Ha TPOTSHKEHUU BCETO MPOoeKTa) TeKCT: ANeKTPOHHBIHN
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https://www.bluetooth.com/specifications/
https://hackr.io/blog/golang-vs-python
https://blog.boot.dev/golang/go-vs-c-plus-plus-golang/
https://blog.boot.dev/golang/go-vs-c-plus-plus-golang/
https://caniuse.com/wasm
https://www.golinuxcloud.com/golang-performance/
https://www.golinuxcloud.com/golang-performance/
https://go.dev/
https://learn.javascript.ru/
https://developer.mozilla.org/ru/docs/Web/JavaScript
https://cassandra.apache.org/doc/latest/
https://stackoverflow.com/
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