ceTeBbie Urpbl — naen n pelieHus

KPHC KacIllepCKH aKa MBILIbX, no-email

B Hall BeK KOMMYHHUKAIMOHHBIX TEXHOJIOTHMH BCSIKas yBaKawlas HIrpa J0/LKHA
NOJAEeP:KUBATh MYJIbILIelep, TO eCTh Pe:KMM € HECKOJbKHUMH MIPOKAMH, CBA3AHHBIMHU
JIOKAJIBHOMW CeThI0, MOE€MOM HJIM /IaKe HHTEPHETOM. HA MePBBI B3I 3TO MPOCTO, HO
NMONBITKA NMPAKTHYECKOil peaju3aliid OTKPbIBAET LieJblii BOPOX NMpPodJieM, 3a4acTYI0
TPeOYIOUIUX COBCEM HEOOBIYHbIX pelIeHuit

esedeHue usnu Koz20a uespoebie Mupbl conpuKkacaromcs

[Ipexxne yem morpykaTbcsi B TOHKOCTH MEXKCETEBOIO B3aUMOJEHCTBUS BO3bMEM MBIIIBXA 33
XBOCT U BCHOMHUM CTapbl€ UTPBI, BEICAKHMBAIOLIUE HA OJHOM KOMIIBIOTEPE Cpa3y HECKOJIBKO UTPOKOB.
B nmomaroBsix cTpaterusx Urpoit 00bI9HO YIpaBisUIM IO ouepear. B urpax peasbHOTo BpeMEHH TaKoH
NMoaX0A OBbLT y)Ke HEMpHUeMJIEM M MPUXOAUIOCH ACIUTh OJHY KJIAaBHATypy Ha JBOUX (XOpOILIO, eciu
OBLT JHKOWCTHK!).

Wness — 4ro0Obl OpPraHM3oBaTh CETEBYI0 WIPY JOCTATOYHO 3arHaTh BECh BBOJI/BBIBOJ B
MarucTpajbHBI Kabenb, peaqn30BaB YAAICHHBIH MOHHTOP M KIaBHATYpy (JUKOMCTHK/MBIIIB).
[NomyunTes TOYHO Tak ke, KaK M paHbIIe, TOIBKO HAMHOTO Kpyde. C KJIaBHaTypoH BCE MPOCTO — TYT
0azapy HET — a BOT OCYLIECTBHUTH IE€peaady BUAECOM300paKEHUs B pealbHOM BPEMEHHU YIACTCs €lBa
. Jlaxke ecia MPUMEHUTH KOMITPECCHIO, MOJIEMHOTO KaHajla BCEe PaBHO HE XBATHT M ITOHAZOOUTHCS
JIOKaJbHasA ceTh Wiu 1o MeHsbiueil Mepe DSL. He cnummkom nu 3aBblmeHHble TpeOoBaHusa? Ha camom
Jierie, BCe MPOOJIEMbI PelIaeMbl, CTOUT TOJIBKO MOKYPHTB!

uzpa 0ons deyx u2pokoe

Paccmorpum mpocrednii cityyaid: Mrpy Juii JBOMX MrpokoB. OJHMH KOMIIBIOTEpD OyJner
"BemoMbIM", Apyroil "Bemymmm". Bemynmii KoMIbloTep OOCYMTHIBAET HIPOBOE IPOCTPAHCTBO,
yIpaBisieT ABMKEHHEM MOHCTPOB (€ClM OHU ecTh), 00paOaThIBaeT CTOJNKHOBeHMs W T. 1. Js
CHHXPOHHM3aLlMK UIPOBBIX MUPOB BCE COOBITHS MIPOBOTO IPOCTPAHCTBA (IepeMelleHHe OOBEKTOB,
B3pBIBBI MUH, IIOJIETHI TOPIIEA) MEPENAIOTCS BEIOMOMY KOMIIBIOTEPY, KOTOPBIH OTOOpakaeT MX Ha
9KpaHEe W OTMEYacT Ha CBOCH KapTe, P 3TOM HESBHO MPEIIONIAracTcsi, 94To 00 KapThl (BEAOMOTO U
BEYILETr0 KOMIBIOTEPOB) IOJHOCTHIO HACHTHYHEL. ECiii e B UTPOBOM IIPOCTPAaHCTBE MPUCYTCTBYIOT
CilyJaliHbIE 3JIEMEHTHI (HAlpUMep, alNTedKH, PACCTaBJICHHBIC B Pa3HBIX MECTaX) OHHM JOJDKHBI OBITh
nepeJaHbl BEJOMOMY KOMIIBIOTEPY. DTO JOCTATOUHO CAENIaTh BCErO OJUH pa3 — IMepe]] Ha4aJIoM UIpPHI.
[Ipn >xemaHMM MOXHO JaXe IEpeAaTh BCIO KapTy LEIMKOM (HYXHO YYHMTBIBAaTh, YTO BEIYIIUH
KOMITBIOTEP MOXET HCIIONB30BaTh JOMOJHUTEIbHBIE WM 'caMOonaibHble" MHCCHH, KOTOPBIX HET Y
BeZoMOro). Bemomblil koMmbloTep, B CBOIO OUepeqb YIPABISACT JIOKAIBHBIM HIPOKOM, OTCIIEKHBAS
Ha)KaTHs KJIABUII, U OTIIPABISIET 3TY MHPOPMAINIO BEAYIIEMY.
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Pl/lcyHOK 1 cxema B3aMMOeiicTBHS BeIOMOI0 U BEAYHICI0 KOMIIBLIOTEPAa B MUPE U3 IBYX UT'POKOB



M3 NNOKanbHOW CeTu B UHTEepPHeT

Ha mepBblii B3rIsig Bce IPOCTO M HUKAKUX rpebuieit 31ech HeT. B nokanbHOI ceT 9T0, MOXKeT
OBITB, M TakK, HO BOT IlepeJaya JaHHbIX Yepe3 VIHTepHeT compshkeHa ¢ He IEpUOANYHBIMY 3aJIepKKaMHU,
¥ €CIIH He TMPEIIPHHITH JOMOJHUTENBHBIX Mep, MOHCTPHI OYyAyT IBUTAThCS Kak mpunanouHse. Kak xe
651Th? (TSHYTH CBOE ONTOBOJIOKHO HE IpeAaraTh). A 4To eciy mepelaBaTh He caMH NepeMelleHHus],
a X npeanosaraeMblii cueHapuii? OObIYHO MBI)KEHHE MOHCTPOB ITOAYHHSETCS Habopy mabIoOHOB 1
KOMIBIOTEPY JOCTaTOYHO IepenaTh YTO-TO THIIA: "IBHTaiics oT MeHS u A0 obema/ymopa", "atakyit mo
cueHapuro D" mimm "yknonsiiicss mo cueHapuio A". KonmuectBo mepenaBaeMoit MH(GOPMAIMH PE3KO
COKpAIIAIOTCS 1 I 00ecTieueHns] CHHXPOHU3ALUK JOCTATOYHO JIMIIb MEPHOANYECKH (CKakeM pa3 B
CEKYHJy) TmepenaBarth "KBUTKU'", CHUTHATU3UPYIOIIAC O IMEPECCUYCHUM OOBEKTOM HEKOTOPOW KIIETKU
urposoro mnojus. Kak nerko mokaszars, TakoW MPOTOKOJ IEpeJaud yCTOMUUB Jake K JUIUTEIBHBIM
3a/IepKKaM, YTO He MaJIOBaXKHO MPU pabOTe Ha CUIIBHO 3arpy’KEHHBIX KaHaIax.

C wurpoxkamy Bce 3HAYUTENBHO ClOXHee. JlomycTuM, aBa ropsuux Mmyzapena (B CMBICIE
JyMepana) CTOST CYNpOTHB JIPYyT ApyTa M IyCKaioT 1o Topreae. Ecim nHpopManus o mepeMenieHnn
OJHOTO W3 WI'POKOB XOTh UyTb-UyTh 3aIl03/Ia€T, OUYCHb MOXKET CIIyYHTHCS TaK, YTO C TOYKH 3PEHUS
BEZOMOTO KOMITBIOTEpA TOpIEaa MPOWIET MUMO, a BEAYIIMH YBHANT KaK IPOTHBHUKA pa3opBajio B
Kino4bsa. [lepBoe, YTO TPUXOANT HAa yM — OCYIIECTBJIATH MepeMellleHHe TOJbLKO TMoc/e
NMOATBEP:KAEHHsI. BBINIANT 3TO Tak: WUrpoKk HakuMaeT Ha crpeiky. Kommbiorep A (HE BaXkHO
BeAyIIUH WIN BENOMBIN) OTIpaBiseT yBenomyeHue Kkommblorepy B (ctagusl). Kommerorep B
OOHOBJISIET CBOE WMIPOBOE NPOCTPAHCTBO M TOCHUIAET IMOJATBEpXkJAeHHE KommbloTepy A (craaus II).
Kommerorep A mpunHumaer ero u mepementaer urpoka (cramgus III). Bee xopomo? Mpimbx Tak He
oymaeT. Mrpok 1aBUT Ha KJIABUIIy, HO (UTypKa Ha DKpaHE OCTACTCs HEMOIBIDKHOM (3amepikka
repesadu JaHHBIX 1Mo cetn). Uto aenaet urpok? IlpaBunsro! JlaBut Ha ximaBumy eme u eme! K Tomy
ke, ecni Ha craguu I1I ciydnTes 3anepkka, B UTPOBBIX MUPaX BHOBB NMPOHM30MIET paCCHHXPOHU3AINS
W Jeno 3akoHuuTcs jecoM. CrenoBaTenbHO, BO3HHMKAET HEOOXOIMMOCTh B UYETBEPTOH CTaluH,
o0ecreunBalONIMN  AOTOIHUTENFHBI YPOBEHb MOATBEP)KICHUHM, HO... Kak e Torga Bce OyzeT
TOPMO3UTB!

"ObicTpaa" u "MeaneHHaa" CUMHXPOHMU3aLMA

MBIIBX PEKOMEHAYET MOIYIBPUCTUYECKUN AJITOPUTM: KOTJa UIPOKM HAXOIATCS B PAa3HBIX
KOHI[aX MTPOBOTO IOJIsI OHM TEepEeMEIatoTcsi 0e3 MOATBEPKICHUI, HO KaK TOJILKO UX UTPOBBIE MUPBI
CONPHKOCHYTHCS (OJMH MI'POK YBHUIUT JPYroro WIM B HX HOJIe 3pSHUs IONajgeT OOl MOHCT),
ABTOMATHYECKH aKTUBUPYETCS PEXHIM "0OMeHa ITOATBEPKACHUAME .

3Has HarpaBJeHHE W CKOPOCThb JABMKEHHS UTPOKa/MOHCTPA/TOPIIEAbl YAAJICHHBIH KOMIIBIOTED
MOXET C BBICOKOW CTEICHBIO JOCTOBEPHOCTH PACCYHMTATH IPOHM30MAET JIM CTOJKHOBEHHE HAa JAHHOM
BPEMEHHOM Yy4YacTKe WM HeT. Jlake camblil MPBITKUH UTPOK HE MOXKET MEHSATh HallpaBJICHHE CBOETO
JIBIDKEHUSI HECKOJIIBKO pa3 B CEKYHIY, INOTOMY JOCTaTOYHO NOATBEP:KAATH JIMINL H3MEHEHHe
Hanpasyenusi! KoHeuHo, Npy BOSHUKHOBEHUH 3aJIEPXKKH B CETH, (PUTypKa Ha IKpaHe OTpearupyer Ha
JefCTBHE UIPOKa He Cpa3y, HO BO BCAKOM CIIydae OHA He OyJeT TYIO CTOSTh, a IPOJOJDKUT JBHIKEHHUE.
To ecTh, cy0beKTHBHO MOBeJeHNE KOMIIbIOTEPa CTAHET §oJiee peaTHCTHUYHBIM.

6opbba ¢ KynbHU4YECTBOM

A BOT zmpyrasi cepbe3Has MpodieMa — YUTEPCTBO. Beaymmii KOMIIBIOTEP MOXKET KaK yrOJHO
MyXJICBaTh, BeIb KOJ U IaHHBIE UTPOBOTO MpoIecca HAXOMATCS B ITOJHOM BeAEHHU MIpoka. Uto emy
CTOMT, CJIETKa IIOBO3UBIINCH C OTIAYUKOM, IPHOOPECTH OO’KECTBEHHOE 3/I0POBLE MIIM HECKOHYAEMBbIE
naTpoHsl? HekoTopsle mporpaMMHUCTBI IPOCTO OTMAXUBAIOTCA OT 3TOM MpOOIeMBbl, Jenast BUJ, YTO e
HE CYILECTBYET ¥ TOBOPSAT: "BBI JIMOO OBEpsieTe BEAyIIeMy KOMITbIoTepy, ubo Hetr". Ha camom xere,
peuienue nexut Ha noBepxHoctH! IlycTh BenoMblii M BeAyHmMii KOMNBIOTEPHI NMepPHOIUYECKH
MEHSIIOTCA POJAMH. DTO JOCTAaTOYHO HPOCTO peaJH3yeTcsl Ha MPOTPaMMHOM YPOBHE M HAJEKHO
3aIMIIaeT oT B31oMa. KOHEYHO, Xakep MOKET MCHPAaBHTh CBOM AK3EMIUIAP MPOTPaMMBI Tak, YTOObI
ITyJIM He KOHYAJHCh, HO paboTaTh 3TO OyAeT TONBKO TOT/a, KOTAA €ro KoMmbloTep OyaeT Bemymm!
CoruaceH, axe TakoW "TOMOBHHYATHIA Xak" JlaeT OrpOMHOE IPEHMYIIECTBO B WIpe, OJHAKO, 00a
WIPOKa HAaXOIITCS B PABHBIX YCIOBHSIX M XaKEPCTBOBaTh MOXKHO Kakabld u3 Hux! Hery Hukakoro
"BBIJICIICHHOTO" KOMIIBIOTEPA, BIaJIeNel] KOTOPOTo MPUPABHUBACTCS K OOry!



mpu u 6osee u2pokKos

Urpate BABOEM JOBOJBHO CKyYHO M B KaKOW-TO MOMEHT BO3HHMKAET JKEJIAaHUE B3STh TPETHETO.
A e Tpoe, TaM 1 msATepo. Kakume mpobieMsl xKAyT Hac Ha 3TOM IyTH? Bemymimii KOMIBIOTEp MOXKET
00CITyMBaTh MHOKECTBO BEIIOMBIX HIPOKOB, KOJMYECTBO KOTOPHIX (B TEOPHUH) OTrpaHUYUBAETCS
MIPOITYCKHOW CITOCOOHOCTBIO KaHala M MOIIHOCTBIO Iporeccopa. HalTi MOmHBIN mpomeccop — He
npobJiemMa, a C y4eToM TOTO, YTO MBI IIEpeaeM He CaMH MepeMEelIeHHs, a U3MEHEHHUs] HaIPaBJICHHUS C
JIMXBOM XBaTUT U XJIMIIKOTO MOJAEMHOrO KaHaia. KaMeHb MPEeTKHOBEHUS B APYTOM: 3ayMaeMcs, 4To
MPOU30MIET, €CIM BEAyIIMH KOMIIBIOTED BHE3AITHO OTBAMUTHCS? (Pa3opBeTcs COEAMHEHUS] WM €ro
BJIaJIeNIeI] IPOCTO YCTaHEeT M OTIPABHUTCS CIaTh). B cuTyammu ¢ AByMs MUIpOKaMM HMKAKOH MPOOIEMBI
He BO3HMKaeT. Ecnu oauH M3 UrpokoB 'ucuesaer", Apyrol aBTOMATUYECKH NEPEXOAUT B PEKUM
OJMHOYHOI UIPBI, HO BOT C TPEMSI HTPOKAMHM TaKasl CTpaTerus yke He cpabartsiBact. [lomyqaercs, uTo
OJIMH OTIyBaeTcs 3a Bcex! A oHO eMy Haz0?

Krto-To HaBepHsKa NpeNIOKHUT YCTAHOBUTH BBIAEICHHBIM CEpBEp, TOJNBKO OIS TpPEX-ISTH
UTPOKOB 3TO OYJIET CIMIIKOM PacTOYMTENIBHBIM pEUIeHHEeM. XOpOIIo, IOCTYIIUM Tak: MycTh BCe
HI'POKH YCTAHABJIHMBAKT COCAMHEHHE He TOJbKO ¢ BeYIIHM KOMIIBIOTEPOM, HO TaK Ke M APYT C
JAPYroM, Mo ovepeau CTAHOBSICh TO BeJIOMBIMH, TO BeIyIUMMH. Torna, eciu BeAylUIui KOMIBIOTED
HCUE3HET, OH IPOCTO-HANpPOCTO OyIeT BBHIOPOIIEH M3 OYepend M HHUYEro KaTacTpO(HUECKOro He
npousonaer!

Kak BapmaHT, MOKHO B0OOIE O0TKAa3aThCsl OT KOHUenuuu ''Begomoro'’ m 'Bemymiero'.
Kaxaplii koMIIbIOTEp yIpaBJsieT JBUKEHHEM ''cBOero' Mrpoka u '"cBoux'' MOHCTPOB, pacchliasi
HHPOPMALIMI0 O IepeMelleHHH BCeM OCTAJIbHbIM. Takasd CcXeéMa CYIECTBEHHO YHpPOILAET
MIPOEKTUPOBAHUE U PEANHU3ALUIO UTPHI, CHUMAas MHOXECTBO NPo0JieM, ITpaB/ia He BCe. ..
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BEeIOMbIN

PucyHnok 2 cxema B3auMojeiicTBHsI KOMIIbIOTEPOB B UTPe U3 TPeX HTPOKOB

camoopzaHu3yroujeecsi cucmembi ¢ 60/1bWUM KO/TU4€CMEOoM
u2pokKoe

OmnuncaHHasl BBIIIE CX€Ma CTPafaeT MABYMs CEPbE3HBIMH HemocTaTkamu. [Ipm Oombmiom
KOJINYECTBE MIPOKOB 00BbEeM Tpaduka yBEIMUMBACTCS HACTOJIBKO, YTO HU B KaKMe KaHAJbI OH yXe He



BMEIIlaeTCcsl U BCE HAUMHAET AUKO TOPMO3UTh, OCOOCHHO B TOT MOMEHT KOIJa MIPOKH COHAyTCcsd B
cMepTeNbHOM moeanHKe. [IpaBuio "cemepo ofHOrO He XIyT"' TYT HE cpadaThiBaeT M AWHAMUKA UTPbI
OTIpeNieNnseTcsi CaMbIM MEAJICHHBIM KOMIIBIOTEPOM B CETH — BCE OCTAJIbHBIE TEPIETUBO XKAYT IMOKa
npuzieT noArBepxkiaeHue. [IpuxomuTcst yCIOXKHATH MPOTOKOJ, M 3ampalldBaTh MOATBEPKIEHUS
TOJBbKO Y TOro, "'MpOTHB KOro Mul Apy:xum'. JlomyctuMm, urpok A myckaer B urpoka b topmeny, a
urpok C 3a 3TUM BHHMATEIbHO HAOJIONACT — HHTEPECHO Xe. Tak BOT, YTOOBI HE MAOMYCTHTh
PacCHHXOHHM3aLNKH KOMIBIOTEPEl A M b BBIHYXJIeHBl 0OMEHHMBATHCS TTOTBEPKACHUAMH, a KOMIBIOTEP
C MOXXET U OTIOXHYTb.

IMpobnema GonBIIOrO KOIMYECTBA COCIUMHEHUH CHHMAeTcsd IyTeM CO3[aHHs CBOCOOPa3HOIO
"moe3na". BmecTo TOro, 4toOBl pacchUlaTh JaHHBIE BCEM Y3aM, KOMIBIOTEp A TOCHUIae€T HX
KoMIbloTepy B, TOT moceimaer ux (BMECTe CO CBOMMHM IepeMemleHusMH) koMmmbioTepy C u T. 1.
EctecTBeHHO, YTOOBI BOCCTAaHOBUTH LIEMOYKY B Ciiydae "majeHus" OIHOTO U3 Y3JO0B, KOMIIBIOTEp A
JOIDKeH 3HaTh azapeca kommbiotepa C m D, 4r0o0BI MpH HEOOXOAMMOCTH YCTaHOBHTh C HHMH
coenmHeHne. Ha camom nene, CTpyKTypa CeTH He 00s3aTelIhbHO AOJDKHA OBITh JIMHEHHOH (3TO camblit
Xy BapuanT). BoT THMMYHBIN ciydait U3 Ku3HU: KOMIbIOTepsl A U C HaxomATCsl B JIOKAJIbHOU
cetu, a KoMmmbiorep B — rne-to nanexo B MHTepHere. 3a KakuM 4epTOM MbI OyneM TOHATH Tpa(uk
4yepe3 B, koraa norudyHee COSTUHUTH KOMMBIOTEpHl Tak: B 2> A - C. U 310 AeiCTBUTEIBHO MOXHO
clenarh!

AMHaMuyeckoe 6anaHcupoBaHUe Harpysku

Bribupaem camplii OBICTPBIN KOMITBIOTEP C MOIIHBIM MIPOIIECCOPOM (BBIOMpPAEM, €CTECTBEHHO,
ABTOMATHYECKH — I10 CKOPOCTH Tepe/lauy JAaHHBIX U BPEMEHU OTKJIMKA Ha ping), MOJKIIIOYAaEM K HEMY
YyTh-9yTh MEHEE OBICTPBIC KOMIIBIOTEPHI, KOTOPbIE OyAET HECTH Ha CBOMX IUIEYax €Ie MeHee ObicTpee
u T. A. Torgja TOpMO3HbIe KOMIBIOTEPbI OKAKYTCSl 33IBUHYTBIMH B caMblii 321, a Becb Tpaduk
JISIZKeT HA MJIeYH Y3JI0B, BUCSIIMX HA ObICTPHIX KaHAJaX. JTa cXeMa He SBIISeTCS 3aJaHHON pa3 n
HaBcerna. OHa MoxKeT (M JoJDKHA!) TMHAMUYeCKH OOHOBIATHCS. [ 1aBHOE, BRIOpATh MPOTOKOJI 0OMEHa
TaK, YT00BI PABHOMEPHO PACIPENEIUTh TpapUK Ha BCE Y3IIBI.

YroObl UTPOKH (2 MX KOJIMYECTBO B OTOM CXeMe M3MepseTCsl JeCATKaMu) He TOJIMWINCH Ha
KPOILIEYHOM IISITOYKE, HEOOXOJMMO CO3JIaTh JIOCTATOYHO OOJIBIIOE WIPOBOE MPOCTPAHCTBO, KOTOPOE
HUKAKOW OTHEIbHO B3ATHIA Pentium He cMoxeT oOcuMTaTh. 3HAYUT, HAM MOTpedyeTcs
pacnpeaejieHHass cHCTeMa, Hape3aomasi ''00beKTHI' MIPOBOro MHpPa Ha KYCKH H
PACKUABIBAIOILAS UX 10 HAMMeHee 3arpy’KeHHbIM MallHHAM.

Hcnonp3oBanHas paHee cxema "KaxXIbIi KOMITbIOTEp 00padaThIBaeT CBOMX MOHCTPOB" yXe He
KaTuT. 1 BOT moyeMy: KaK y>k€ TOBOPHJIOCH, KOTJa HEKOTOPBIH 00BEKT (MOHCTpP WIIM UI'POK) HONAET B
nosie 3peHus "4yxoro" o0beKTa (MOHCTpA WM APYrOTro MIPOKa) JJIsi CHHXPOHHU3AIIMH UTPOBBIX MUPOB
TpebyeTcs 3aJ1eiCTBOBaTh MEXaHU3M HOATBEPKJICHHUI, a 3TO TOPMO3a — BIIOJIHE TEPIUMBIE B ClTydae
TPEX-ISITH MTPOKOB, HO HENMPUMEHUMBIC B MHpe, rie ux necatku! J[omycTuM, Mbl MOJEPHHU3UPYEM
NPOTOKOJI OOMEHa M pelIMM: IyCTh KaXIblii KOMIIBIOTEp 00pabaThiBaeT TOJBKO TEX MOHCTPOB,
KOTOPBIE HaXOSTCS B €T0 UTPOBOM IIPOCTPAHCTBE (TO €CTh €CIIM MOHCTP YXOJHT U3 ""CBOETO" UTPOBOTO
MIPOCTPAHCTBA, €r0 00paboTKa mepenaercs JpyroMmy KOMIboTepy). Bee OymeT 3amedaTensHO paboTaTh
JI0 TEX TI0p, TTOKa BCE MOHCTPHI HE cOOEpyTCs B MPOCTPAHCTBE OJJHOTO MIPOKA M TOT/IA €T0 KOMITBIOTED
KOHKPETHO JISDKET, Oyyun HE B COCTOSIHUM 00palaThiBaTh 3Ty apMHIO B pealbHOM BpeMeHH. Tak uro
0e3 pacrmpeqeleHHOH CHCTeMBbI ¢ aBTOMAaTHYeCKHM OajlaHCHpPOBaHHMEeM HArpy3km — Hukyaa. K
COXAaJIEHHIO, MOJI0OOHBIE CHCTEMBI OYEHb CJIOXKHBI peajM3aliH U oTiaske. B obmem ciyyae oHu He
OTIPaBIBIBAIOT CE0s U CTAHOBHUTCSI BBITOJIHEE YCTAHOBHUTH BBIJICIICHHBIN CEpBEp.
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Pucynok 3 cucrema o0MeHa B HTpe cO MHOKeCTBOM UI'POKOB

ebl0esieHHbIU cepeaep

BoT MBI 10Opanuch 70 BBIACICHHOTO cepBepa. DaKTHUECKH, 3TO TOT XK€ CaMbI BEIYIIUN
KOMITBIOTEp TOJbKO 0e3 3aMopoueK. B 0TJIMYMHU OT OOBIKHOBEHHOT'O KOMIIBIOTEpPA, CEPBEP BHE3AIHO HE
OTBAJIMBACTCS, YeM cpa3y JK€ CHHMAeT LENbI KOMILICKC Mpo0seM. 3amadya CHHXPOHU3AIMH B
MOJJOOHOW LIEHTPAIN30BAHHON CTPYKType pelIaeTcsi cama co0Oii, MOCKOJIbKY KIMEHT OTOOpakaeT Ha
9KpaHe TOJIKO TO, YTO CKa3all eMy CepBep, a YK UIPOBOW MHUp cepBepa BCEria MOIACPIKHUBACTCS B
CUHXPOHHOM COCTOSTHHH C CaMH COOOI.

Oro OBUTM JOCTOWHCTBA. A Telepb TOTOBOPHUM O HemoctaTkax. [lommepikka MOCTOSHHO
paboTaroIIero ceppepa — yJIOBOJILCTBUE HE U3 nemieBbix. O0bruHOT0 XocTurra 3a 88 B rox ¢ Perl, PHP



u MySQL Ttyr Oyzmer sBHO HemocrarouHo. Ham mnotpeOyercs mpsiMOil JOCTylm K MalidHe C
BO3MOJKHOCTBIO BBITIOJIHATE JIBOWYHBIE (bailyipl, HanucaHHble oj XP (MM 4TO y Hac Tam) M OYEHb
MOIITHBII TPOIeccop, CIIOCOOHBIN MOANEPKUBATh OTPOMHBIN HUTPOBON MHpP B IOJBHKHOM COCTOSTHHU.
Takoe MoxeT 103BOIUTH cebe ToNIbKO KpynHas kommnanus! Ho 3To 1agHo. OT0 BOonmpock! ()MHAHCOB.

CaMoe HETpHATHOE, 4TO MOM00Hast "TPUHYIUTENbHAS CAMOCHHXPOHU3AIM'" O3HA4YaeT, 9To
KIIMEHTHI JIMIIAIOTCS KaKoH OBl TO HU OBUIO CAMOCTOSITENIBHOCTH U BBIHY’KACHBI IIEPEAAaBATh BCE CBOU
MEPEBIDKCHUS. Ha CEpBEp C OXKUAAHUEM NOATBEpXKICHMA. Jlake €CIM UIpOK PEIIMT 3aHATHCS
OHAaHM3MOM B THXOM JallbHEM YNy, OH BCE paBHO OyIeT MABHUTaThCS pBHIBKAMH W CJErKa
MPUTOPMAKUBATh!

K Tomy e urpoku (KuUBBIE JIIO/M, a He (QUIYpKH) HAXOAATCS B IOJHOW 3aBUCUMOCTH OT
cepBepa, KOMIIAHUU-Pa3pabOTYHNKa U CBOETO MpoBaiiiepa. Yke Hesb3sl coOpaThes B Kyde W IOUTPATh
no Jjokainke. Hajgo 00s3aTenbHO BBIXOJUTH B MHTEPHET MJIM... YCTAaHABJIMBATh CBOM COOCTBEHHBIH
CepBep, TOIBKO KaK €r0 yCTAaHOBHIIb, €CTH B OTKPBITOM JIOCTYIIE €T0 HET?

OdeHpb OCTpPO BCTAeT W mpobieMa untepcTBa. UeM OOJbIIe HTPOKOB, TEM BHIIIE BEPOSTHOCTH
obmana. I XOTsl Ko, yImpaBislIOIIMH WTPOBBIM ITPOCTPAHCTBOM, HaXOJHTCS Ha CEpBEpE, B KOTOPBIHA
HETIOCPEJICTBEHHO 3aJIe3Th HUKAK HENb3s, XaKepbl MOTYT IOBECUTH 0OTa, TO €CTh HAIMCATh CKPHIIT,
YIPaBISIFOLIMN JIBIDKEHUEM UIPOKa M C HEYeJIOBEUECKOH METKOCTBIO M OBICTPOTOH Modaluii Bce, 4To
MOMAAaeTCs eMy Ha IJ1a3a. YBbI! 3alIUTUTECS OT 3TOr0 HUKAK Henb3st! ENMHCTBEHHOE, 4TO OCTaeTcst —
pacro3HaBaTh OOMAHIIMKOB 10 CIHIIKOM OOJIBIIOMY KOJHYECTBY TPYIOB, OCTaBJICHHBIX B EIHHHUILY
BPEMEHU U CTaBUM UM 0aH, OJIHAKO, BCEr/Ja HalJeTCs UIPOK, KOTOPBIH MMOJHUMET BCEJIICHCKUN BH3T,
BO3MYIIasiCh 3a 4TO ero Tak?! Bemp OH urpam mo BceM IpaBWiIaM, HY a METKOCTh M PEaKIHs, Kak
W3BECTHO, HE TIOPOK.

B npunnummne, o0paboTKy HWIPOBBIX MHPOB MOXHO NOPYYHTh W KIMEHTaM, a cepBep Oynmer
TOJBKO KOMMYTHPOBATh IOTOKHM AAHHBIX W paclpelelsTh Harpy3ky no ysmam. Kopode roBops, Mbl
IPUXOAUM K TOH XK€ caMON CaMOOPTaHM3YIOIIUICS CHUCTEME, HO TOJBKO C LIEHTPAJIBHBIM CEPBEPOM.
310 CHUMaeT TpeOOBaHME K BBIYMCIUTEIBHOW MOIIHOCTH CEpBEpa M OTMEHSET INPUHYAUTEIbHYIO
CHHXPOHH3AIINIO, OJTHAKO, BBI3BIBAET MHOTO MYyTaHHIEI ¢ "OTpyOaBmMMUCS" KIMEHTAaMH U CEpBEpy
HPUXOJUTCS IOCTOSHHO IIEPEnpoBEPsITh — ObLI JIK 00paboTaH AaHHbIH OJOK UTPOBOTIO MPOCTPAHCTBA
nmm HeT. [Ipn OrpoMHOM KOJIMYECTBE KIMEHTOB 3TO HepeanbHO. [103TOMy, Ha NMpaKTHKE 3a4acTyio
WCTIONIB3YIOTCSI THOPHIHBIE CXEMBl. Bechb WIpoBOW MHp XpaHUTBCA Ha CEpPBEpPE, HO MAaKCHMYyM
nepeMenieHnii 00padaThIBalOTCs JOKAIBHO. TO €cTh, CXBaTKa JIBYX UTPOKOB HEM30EKHO IPOUCXOINT
yepes cepBep, a pa300pKu MIPOKa C MOHCTPOM, MOXKET 00paboTaTh M caM KIIMEHT, JOJIOXKUB CEPBEPY
KOHEUHBII pe3ynabTaT: KTO KOro mnopemmi. EcTecTBEHHO, B 3TOM CilIydae CO CTOPOHBI KIHEHTa
BO3MOXHO HAarJIo€ YUTEPCTBO.

Kopode roBops, OT IIEHTpaJIM30BaHHOIO cepBepa HE TaK YK W MHOro monb3bl. He cromt
JyMaTb, 4TO CepBep OCBOOOJAMT Hac OT Bcex npobiem. IIpobinem Oyner He HAMHOIO MEHBILE, YEM B
CaMOOPTaHU3YIOLINICS PACTIPEICICHHON CHCTEME 1 3TO TP BCEX MPHCYIIHUX CEPBEPy HENOCTaTKax!
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PucyHok 4 urpoBoii MUp ¢ BblIeJIeHHBIM CepBEpOM

>>> gpe3ka TCP, UDP unu IP?

Kakoii npotokon BeiOpats? OueHb MHOTHE paszpaborurku BeiOuparor TCP, nmotomy 4ro oH
CaMOCTOSITENILHO 3a00THTHCS O MOJIEP)KaHUH HAJIKHOTO COSTMHEHUS, TapaHTHPYET JOCTaBKY JaHHBIX
U T. 1. Bce 3T0 Tak, MBIIIBX HHUYEro He ocrnapuBaeT, HO Bce-Taku BbiOop TCP Oynmer ¢aranbHO#M
OIIMOKON M KOJIOCCANbHBIM TEXHHYeCKMM mpocdyeroM. Bee nemo B TomM, TCP opueHTHpOBaH Ha
MIOCTOSTHHOE TOAJEP)KaHUE COCOMHEHHE M HEMpPEphIBHYIO Iepenady AaHHbIX. C HMM TECHO CBSI3aHO
Mep3Koe TMOHATHE "MeIJICHHOTO cTpaTta" (MOoApOOHOCTH O KOTOPOM MOXHO TPOYMTATh B JFOOOH
kHmkke o TCP/IP). KpoxoTHble makeTsl OTIPaBIATh KpaiHe HepeHTabenbHo. [lo psity npuunH OHU
JOXOMAT ¢ OOJBIINMH 3aeP)KKaMH, a ISl CHHXPOHM3AIMN UTPOBBIX MUPOB 3TO 00JIee YeM aKTyalbHO!

[Iporoxon UDP nocraBnsieT nakeTsl HAMHOTO OBICTpEe, OHAKO, HE TAPaHTUPYET YCIEHIHOCTH
JOCTaBKU. MOXHO (M Hy>KHO!) KOHEUHO OPraHN30BaTh COOCTBEHHYIO CIIY)XOY HOATBEPKICHUH, TOIBKO
3TO0 HHYero He MeHseT. llocmamm MBI B makeT, a B OTBET BMECTO HOATBEP)KACHHS — THIIMHA.
[ToBTOpUTE Tepenadyy wWid MOAOXKIATh eme? A eciau >XJaThb TO CKOJbKO? A, MOXET, CTOUT
npoxyommpoBath mocekuiky mo TCP? VBrI, uyzmec He ObiBaeT u cam TCP meficTByeT TOYHO Tak Xke, Kak
U Mbl — TOATBEPXKIAET MPHEMKY WM HOBTOPSAET MEPECBUIKY IO TaiiM-ayTyTy. Ilo cBOeMy andHOMY
OIBITY PabOTHI B IUIOXMX CETSIX, MBIIIBX MOXET ckas3aTh, 4ro "mtopMm" UDP makeroB Bce-Taku
MIPEATIOYTHTENFHEE, OHAKO, OH OCYIIECTBUM TOJBKO €CIIH MPOITyCKHAasi CIIOCOOHOCTh KaHaa C JINXBON
MOKPBIBAET HALIM MOTPEOHOCTH B TpadHKe WHAYE CITYUUTCS CIUIOIIHOM 3aTOp U 3aThIK. Tak ke, MOKHO
B3BECTH OMT CPOYHOCTH, OJTHAKO, CyJsl 10 BCEMY OOJIBIIMHCTBO NPOBAH/IEPOB €ro HArJl0 UTHOPUPYET U
OH HE CHJIBHO BIIUSIET HAa CKOPOCTh OOMEHA JaHHBIX.



Tem ne menee, TCP mo psmy napamerpoB Bce-taku ynobnee UDP, mostomy MoXkHO
UCIIONIb30BaTh 'MOpUIHYIO cxeMy, nepenasas no TCP Hecpounsie nannsle, a no UDP — kpurnueckyio
uH(popMaLUIO O MEepEeMENICHUsIX 00bEKTOB (THIIA TOPIEbl, MyNIEHHOH MBIIIBXY MOJ XBOCT). Kak MbI
YBHIUM HIDKE, B HEKOTOPHIX ciydasx mpoTtokos UDP HemocTynmen um Toraa mpuxofurcs paboTaTh
tonmpko 1Mo TCP. DTO He CIMIIKOM YCIOXHSAET NPOrpaMMy — OCHOBHas WH(pOpManus BCE PaBHO
nepenaercs no TCP, u ecm UDP oTcyTCTBYeT, 3TO BCETO JIMIIb 3aMEUTUT CHHXPOHU3AINIO M BBI30BET
HEKOTOpblE TOPMO3a, HO HWIPOBOM MHp HE pPyXHET M B NPOrpaMMUCTy HE TMPUAETCS HUYEro
MIEPENUCHIBATD.

Eme MenpmmM oBepxuaoMm oOnanaer mporokois IP, KOTOpBIH ecTh CMBICI HCHOJNB30BaTh B
UTPOBBIX MHUpax, PaCCUNTAHHBIX Ha OOJBIIOE KOJINYECTBO HI'POKOB, B IPOTUBHOM CJIydae BBIMIPHILI HE
CTOWT MPHWJIOKEHHBIX YCUJINH, TeM OoJee, uTo yepes [P ymaeTcst paboTaTh ganexo He Beeraa.

Boo01iie roBopsi, cyiiecTByeT OrpoMHOE KOJIMYECTBO CAMBIX pPa3HOOOpa3HbIX MPOTOKOJIOB, HO
MBI He OyZIeT paccMaTpUBaTh UX 3/1eCh, mockonbky TCP/UDP mirs Hammx 3amay BIIOHE TOCTATOYHO.

>>> gpe3ka HTTP pyne3 eopeesep

IIpu pa3paboTke ceTeBOM UTPHI CIEAYeT YUUTHIBATh, YTO MPSAMON JOCTYI B MHTEPHET UMeeTCs
JIaJIeKo HE y BCEX I10JIb30BaTeNb U OpaHAMays3p M Proxy-cepBep BOBCE HE IyCTHIC CIOBA. 3a4eM HaM
OTCeKaTh MOTCHUHAIBHBIX KiIMeHTOB? JlaBaliTe HaydunMm Hamry nporpammy paborate mo HTTP wu
MO IEPXKHUBATh Proxy — CKOJIBKO JIF0ZIel HaM cKaxyT criacu6o! IIpu paboTte ¢ BBIACIEHHBIM HIPOBBIM
CepBEpPOM HHKAKHX TPOOJIEM HE BO3HHKAET (MCKITIOYas "MEUICHHYIO CHHXPOHH3ALHWIO", B CBSI3U CO
3HauuTeNbHOM JaTeHTHOCThI0O TCP, na eme u "IpPOKCHUPOBaHHOrO" HO TYT YK€ HHUYEro He
roJiertaelib! ) — mpocTo nojyiepkuBaeM Proxy-nporokoin u Bee. Paju nprukosia MOKHO TPEeyCMOTPETh
cBs3b 1o ICMP, a uto? OueHb na)ke HEII0XoM crocob cBs3u!

Cutyauusi OCIOXHSETCS, €CM OAWH W3 KIMEHTOB CHUAWT 3a OpaHAMay’poM WIH pProxy,
JOIYCKAIOIEM TOJIBKO HCXOJSIINE COeIUHEHHs. IIOCKONbKY, Ha 3TOM HE3aBUAHOM MECTE MOXET
OKa3aThcsd JI00OH, TporpaMma JODKHA NpPeAyCMaTpUBaTh [Ba pPEXHMa pabOTHI: MacCHBHBIHA, B
KOTOPOM OHa CIIyIIaeT MOPT OKHJAHMS COCTUHEHHS, U aKTHBHBIN, PH KOTOPOM OHa cama JIOMUTHCS
Ha yJJaJleHHbII TOPT.

A ecnu 00a urpoka HaxomasATcs 3a OpaHxMays’poM? (eCTECTBEHHO, KaXKIbIi 3a cBouMM). Torma
MPOOUTH TOHHENb MPSMOTO COSANHEHUS yXKe He MoiaydnTcs (Hy passe Tosbko uepe3 ICMP umm NAT,
HO 3TO yXX€ TeMa OTJENbHOIO pPa3roBOpa) M MHPUAETCS MOAKIYaThCs K KoMy eme. K Tomy kTo
HaxoAWuTcsi B JaUKOM MHTepHere 0€30 BCSKMX TaM NPOKM W OpaHAMayl’poB. YCTaHaBIMBAThH
[IEHTPATN30BaHHBI CEPBEpP COBEPIICHHO HeoOs3aTenbHO! J[ocTaTOuHO HAWTH eIle OJHOTO HIpOKa
(TpetbuM Oynemts, 1a?) U coeqUHUTRCS uepe3 Hero! Uem momynsapHee OyaeT Baiia Urpa — TEM MPOIIIe
3T0 OyZeT clenars, Tak uTo JAep3aiire!

3aKJ/TIl04eHue

Pa3paboTka ceTeBbIX UI'p — 3TO 3aXBaThIBAIOIIEE 3aHATHE, & CaM UTPOBOIL IPOIIECC OTPHIBAET
XBOCT C T'OJIOBOH, BEIh 3TO HE C TYNIBIM KOMIIBIOTEPOM CpPa)XaThCs KOTOPBIA TOJIBKO W yMEET, YTO
MOCHIIATh MOHCTPOB IO MPSIMOH, TYT CTAIKHBAETCS )KUBOH MHTEIJIEKT PEaIbHBIX UTPOKOB OT KOTOPBIX
MOJKHO OKHJIaTh JIFOOBIX XUTPOCTEH M TaKTHUECKUX MaHeBpoB! EcTecTBeHHO, B Mpoliecce HAMCAHUS
UTPy HEOOXOIUMO TECTHPOBaTh, TO €CTh MOMPOCTy roBops urpatb. [lo cetm. Ara! Kakoe Tam
MporpaMMHUpoBaHue!

BoT TyT HEKOTOpEIC CIIOpAT — O00s3aTENIEHO T 3aKJIafbIBaTh CETCBBIC BO3MOXKHOCTHA Ha
caMOi paHHEW CTaguu pa3paboTKe MPOrpaMMbl HIH MX MOXKHO N00aBuTh mo3aHee? OMHO3HAYHOIO
oTBeTa HUKTO He jaer. C OIHOM CTOPOHBI, B MPaBUIBHO CHPOEKTUPOBAHHON Mporpamme
MYJIBTHITIEHEp MOKHO J00aBUTH KOT/Ia yTOJHO ¢ MUHAMAIBHBIMA TIepeAeIKaMi KO/, OHAKO, T/I€ BEI
BUICTH MPaBWIBHO CIPOCKTHPOBAaHHBIE Tporpammbl? [losTomy, dem paHbIIe BBl BO3BMETECH 32
TTOIICPIKKY CETH — TEM ITydIlle.



