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BBEJIEHHE

CereBasg (panyoBasi cUCTEMA  SIBJISIETCS  MPOTPAMMHBIM  MPOJIYKTOM,
MO3BOJISIIOIUM  [MPOU3BOAUTh MOHTHPOBAHHE KAaTaJOrOB B CETH U TPaKTOBaTh
yAaJeHHble (haliibl Kak JioKajbHble. Mest ceTeBbix (palIoBbIX CHCTEM JAJIEKO HEHOBA.
DTO 3HAYUT, UYTO MEPBBIE PEANTHU3ALMH (PAHIIOBBIX CHCTEM, BHEIIHHUX MO OTHOLICHHIO K
¢pusnueckum OBM, nosiBunnch B Hauase 80X - 91O (panoBble cucTeMbl 1t VAX-
VMS knactepoB. DTy HIEK0 pa3BUBAJIM MHOTHE KOMIIAHHH, B PE3YJIbTATE YETO MBI IO
CyTH HMeEeM HECKOJIbKO (PyHIaMEHTAJIbHBIX KOHIEINTOB pas3jaeisieMbix (aloBbIX
CHUCTEM, HE TOBOPS YK€ O KOJMUECTBE KOHKPETHBIX PEaU3alMi JTaHHBIX KOHIENTOB.
@yHIaMEHTAJbHBIE KOHUENThl BKJIOUAOT ceTeBble (pannoBbie cuctembl (NFS),
napajujiesibHble (parnoBeie cuctemsl (Lustre) 1 cUMMeTpUUHbIE OJI0YHO-pa3nesisieMble
(paiinoseie cuctemnl (GES).

PacripepenienHasi ceTb MalidH, MOXET OOecrneyuTb OoJjiee arperdupoBaHHYIO
MPOU3BOJIUTENILHOCTh BBIUMCJIUTENLHOTO OOOpPYAOBaHHSI MO CPaBHEHHIO C OOJIBIION
OBM. CereBass o0paboTKa JHaHHbIX BooOme Oosiee 9¢ddekTUBHA, HEKeIM

HEeHTpaM30BaHHas oopaboTka [1].



1 OB30P CETEBBIX ®ANJIOBBIX CUCTEM
1.1 Texymee cocTosiHuE BONpoOca

Ve mpouuid Te BpeMeHa, KOrja CauToB ObUIO MaJIo W MOJb30BaTEIH ObUIH
COIJIACHBI KJaTh, MOKAa BOCCTAHOBST (PyHKIMOHMPOBAHHE HEHAACKHOTO canTa. B
HHTEepHETE MpU CTOJb BBICOKOM KOHKYPEHUMH AaKe MSTHUMHHYTHBIM cOOW B pabore
CEepBUCA BBI3BIBAET OTTOK IMOJb30BATEJNEH K KOHKYpeHTy. [loaToMy KakOpld, KTO
XOUET TMOCTPOUTb YCTOHUMBBIM CEPBUC, [JOJUKEH HauaTb C €€ OCHOB —
OTKa30yCTOWUMBOH (paisioBor cuctembl. KiactepHble paiyioBbie CUCTEMbI €Illle He
AOCTaTOYHO MPHUCHOCOOJIEHBl JJIsI HKCIOJIb30BAaHHUSI HAa KPYMHBIX MPEINpUSITHUSIX:
OOBIYHO MPOLECC HX Pa3BEpPTHIBAHUS M MOAJEPKAHUS B pabOTAIOMEM COCTOSIHHH HE
Tak yx npocT. Ho 3aT0 OHM OTJIMYHO MAacmITaOUPYIOTCS U AOCTATOUHO [EUIEeBbI, BEdb
IJIsl HUX AOCTATOYHO CamMoOro MpPOCTOrO CEPBEPHOr0 OOOpPYAOBAHHSI U CBOOOIHBIX

OTEPALHOHHBIX CUCTEM M MPOrPaMMHOT0 0OECHIeUeHHS.
1.2 O630p CyMECTBYIOIHUX aHAJIOTOB

CymecTByeT OOCTATOUHO OO0JIbIIOE YKUCIO (DalIOBBIX CHCTEM PabOTaIoMHUX MO
CETH M OPraHU3yILIMX JOCTYN K (paiyiaM Ha yJaJeHHbIX KoMIbloTepax. Cpelu Takux
(paitioBbIX cUCTEM:
* SSHFS — npepoctasnsier goctyn k yaanéanon @C uepe3 SSH;
* GmailFS — daioBas cuctema, KOTopasi XpaHUT OAHHBIE KAaK IOUYTY B
Gmail;
*  WikipediaFS — npocmoTtp u pegaktupoBanue ctated Bukunenuu Tak, Kak
OyITO OHU SIBASIOTCS (halaMu;
*  CurlFtpFS — npegnocTtaBnseT goctyn K yaanénHon @C uepes libcurl;
* LftpFS — npenocrtasnsiet goctyn Kk yganéaHon OC uepes Iftp;

* Andrew File System (AFS) — CeteBas kyiactepHasi paiioBasi CHCTEMA;
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*  GlusterFS — BbicokonponsBoauTebHas kiaactepHas OC;

*  GoogleFS — knactepnas cucrema;

* Lustre — kyactepHas (panioBasi cUCTEMA.

Haubonee Onu3kumMu (paiyioBBIMH CHUCTEMAaMH K TIOCTABJIEHHOM 3ajaue

saBiasiorcst AFS, GlusterFS u Lustre.
1.2.1 Google File System

KnactepHas cuctema ONTHUMHM3UPOBaHHAs [Jisi pabOThl C OOJBIIMMH OJIOKaMH
gaHHeIX o 64 MO (chunk), a Taxke oOJyiagaiomast MOBBIEHHOH 3aIIUTOH OT cOOEB.
Bcss  uH(opmanusi KonupyeTcss W XpaHMTCST B TpEX (WM OoJjiee) MecTax
OJIHOBPEMEHHO, MpPH 9STOM CHCTEMa CIOCOOHa OUYeHb OBICTPO HAXOAWTH
pPEIUIMLUMPOBAHHbIE KOMHWM, €CJM Kakas-TO MallMHA BbIIUIA M3 CTposl. 3ajaud
ABTOMATHUECKOTO BOCCTAHOBJIEHHS MOcJe cOOsl pemarnTcs ¢ MOMOUIbI0 MPOrpamm,
co3gaHHbiX no moaenad MapReduce. fBnsieTcsi KOMMEPUYECKOHM TaWHOM KOMITAHUM
Google. Hecopmectuma ¢ POSIX u cosgaBanace Google s CBOMX BHYTPEHHHX

notpebHocrew [2].
1.2.2 SSHFS (Secure SHell FileSystem)

SSHES (Secure SHell FileSystem) sto dainoBas cuctema mist Linux (4
OPYTHUX OINEPALMOHHBIX CHUCTEM, [JIs KOTOpbIX cymecTByeT peanmsauusi FUSE
(Filesystem in Userspace), nanpumep Mac OS X), ucnonb3yemasi 1Jisl yIaJIEHHOTO
ynpasieHus ¢annamu no npotokoiay SSH (Ttounee, ero pacmumpennio SFTP) Takum
o0pa3oM, Kak OyATO OHM HaXxOASATCS Ha JIOKAJIbHOM KOMIbIOTEpEe. AIMHUHHUCTPATOP
MOET HACTPOUTb OTPAHHUEHHBbI aKKAyHT Ha cepBepe IJisi obecrieueHHsi OOJIbIIeH
0€30MacHOCTH U MOJIb30BaTE/b CMOXKET BHIETh TOJBbKO BbIIEJIEHHYIO €My O0JlacTh B

cucreme [3].
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1.2.3 GmailFS

Google GecruiaTHO TO3BOJISIET CO3/4aBaThb MOYTOBbIE SIHUKH pasmepoM 610.
JlocTaTOUHO WHTEPECHBIM sIBJIsieTCs McrnoJib3oBaHue GMail B kauecTBe XpaHWUJIHUINA
¢parinoB. GmailFS no3BosisieT Mmojbp30BaTENI0 CMOHTHPOBATH yAAJICHHYIO (DaloOBYIO

CHUCTEMY, HA KOTOPOH OH MOKET HUCIOJIb30BaTh A0 6 ['0 quckoBoro npoctpancTsa [4].
1.2.4 WikipediaFS

O10 MoHTHpyeMas Linux BHpTyanbHas aiioBasi cUCTEMa MO3BOJISIOMAS
YUTaTh U PEJAKTHPOBATh CTATbM M3 BUKHMNEOWW W APYyrux CalTOB OCHOBAHHBIX HA
Mediawiki Tak, Kak OyATO 9TO OObIUHBIE (paiyibl. UTO MO3BOJISIET MPOCMATPUBATH U
PENAKTHPOBATh CTaTbH, MCIOJb3Ysl OOBIYHBIM TEKCTOBBIH penakTop. TekcToBble
pPEmAKTOpPBI, KaK MpaBHJIO, Oosiee yaoOHbI, YeM NpocTo ¢opMbl Opay3epa, KOraa peub
UAET O PEeIaKTHPOBaHWUHU OOJIBUIMX TEKCTOB, U OHH, KaK MPABHJIO, BKJIIOUAIOT TaKHe

noJsiesHble (PYHKIMH, KaK MoacBeTKa cuHTakcuca Mediawiki u nmpoBepka opdorpadun

[5].
1.2.5 CurlFtpFS

210 daioBas cuctema mis pocryna k FTP xocram ocHoBannasi Ha FUSE wu
libcurl, B otamumm ot npyrux FTP (painoBbiX cHUCTEM OHa HMEET ClEAyIHUe
¢yskuun: nognepxkka SSLv3 u TLSvl mmdpposanus, nogkmouyenne yepes HTTP
MIPOKCH, AaBTOMAaTHUECKOE [MEpPENOAKIIOUCHHE B Cly4yae paspblBa COEIUHEHHS,

npeoOpa3oBbIBacT aOCOMIOTHBIE CCbUIKK B TOUKY Bo3BpaTa Ha FTP-caiinoBoi cucteme

[6].
1.2.6 LftpFS

CereBast  (paisioBass cuUcTeEMa C  JOCTYNIOM TOJBKO  [JiI  UTEHHS,

UHTEJUJIEKTYaJbHO ~KOIIWpylomasl 3epkaia(mirrors) cautoB. Hcnonb3yercss s
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co3nanus konui Linux penosuropues (repositories). Ona ocHoBana Ha FUSE u LFTP
kiavente u nognepxuBaet FTP, HTTP, FISH, SFTP, HTTPS, FTPS npotokoJsi,

MO3BOJISIET pabOTaTh ¢ HEH Uepes3 MPoKcH [7].
1.2.7 Andrew File System (AFS)

[Mpoaykt AFS mpexnctasisier coO0oH pacrnpedesieHHyo (alioByl0 CHCTEMY,
W3HAuaJdbHO  paspabotaHHylo B  yHuBepcutrere  Kapueru-Mesiona,  oHa
MOJAAEPKUBACTCS U Pa3BUBAeTCs KaK MPOOYKT Kopriopaunuu Transarc (B HacTosiee
BpeMsi IBM Pittsburgh Labs). Ona npepyiaraeT apXuTeKTypy KJIHEHT-CEpBEp MJisl
oOMeHa (paisiaMu, pacnpelesieHHOro AOCTyNa COAEPKHMOrO TOJbKO [JIsl UTEHHS,
pacnpoCTpaHEHUs] COAEPKUMOIO, TMPENOCTaBIsISI BO3MOXKHOCTH HE3aBUCUMOCTH,
MacmTabUpyeMOCTH, Oe30MmacHOCTH W cBoOoaHod murpauuu. AFS poctynHa mist
IMIMPOKOro JuamnasoHa onepanroHHbiXx cucteM, BkJouas UNIX, Linux, MacOS X u
Microsoft Windows. OHa uMeeT HECKOJbKO NPEUMYIIECTB IO CPABHEHHUIO C
TPaJAUUUOHHBIMH CETEBbIMH (DAHJIOBBIMH CHCTEMaMHM, B UYACTHOCTH B 00JacTu
oesomacHoctu ¥ Macmrabupyemoctd. Cekuusi AFS MoxeT noanep:xkuBaTh Oosee
aBaAuath nsATH Thicsiy KiaueHToB. AFS wucnosbdyer Kerberos (kommnbloTepHbIH
CETEeBOH MPOTOKOJ ayTeHTH(DUKAIMH, TO3BOJISIONMNA OTAEJbHBIM MOJIb30BATEIISIM
o0IaTbhCcsl uepe3 He3alUIIEHHbIE CETH [Jisi Oe3omacHOM HIeHTUdUKanuu. Tak xe
saisiercs:i Habop OecrutatHoro IIO ot Maccauycerckoro TexHOJOrHYecKoro
Huctutyra (Massachusetts Institute of Technology (MIT)), paspaboTaBiiero sTot
npotokoi. Ero opranusanus HampaBjieHa B MEPBYI0 Oyepellb Ha KJIHEHT-CEPBEPHYIO
MOJeJib U ODecreurBaeT B3aUMHYI0 ayTEeHTH(HKaIMI0 - 00a MoJb3oBaTessl yepes
cepBep MOATBEPXKAAIOT JUUHOCTH Apyr Apyra. CooOimeHus, OTIpaBiseMble uepe3
npoToko Kerberos, samuiieHsl OT NPOCTYIIUBAHUS U aTakK.) JJisl ayTeHTU(DUKAIUK U
OCYIIECTBJISIET CHHCKH KOHTPOJISI AOCTyNa Ha AUPEKTOPUH IUIsl TOJIb30OBATEIeH U

rpynn. Kaxapll KJIHEHT KAMHpyeT (hadjbl HA JIOKAIbHYIO (paljIOBYI0 CUCTEMY, UTO
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YBEJIMUMBAET CKOPOCTh MPH MOCJIEOYIOIMX 3alpocax Ha TOT ke ada. ITO TaKKe
MO3BOJIIET MMETh OIPAaHHUYEHHBIA [OOCTYNa K (pallIoBOH CHCTEMBI B ciydae cOo0s
cepBepa UM KOMMEpUYECKHX ceTed [8].

IBM Bbioenun u3 ucxoguoro npoaykra AFS, v caenan Konuio HCXOOHOTO KoJaa
s cooOmecTBa pa3pabOTUMKOB M TEXHHUYECKOro oOciyxuBaHusl. OHa Mojyuuia

Ha3Banue Open AFS [9].
1.2.8 Lustre

Lustre mpeacTaBisieT coOOM KJAacTEpHYIO (DaHJIOBYI0 CHCTEMY, OCHOBHBIMH
OCOOEHHOCTSIMU KOTOpOH SIBJISIIOTCSI MPEBOCXO/IHBIE Ha/1eKHOCTh U
MacmTabrupyemMocTb. [IpOHM3BOIUTENIBHOCTh TaKXke Oojiee ueM BBICOKA — CKOPOCTb
nepeiaud JaHHBIX MOKET HOCTUraThb COTEH TUraObUT B CEKYHOYy, a TeOPETHUECKHH
MaKCHMYM JOCTYITHOTO JHCKOBOTO TPOCTPAHCTBA H3MEpsieTCsl TeTabanTamMHu. ITa
(arnioBasi cucTeMa MOXET HCIOJIb30BAThCS KaK Ha CKPOMHBIX pabOuUHX TpyMIax H3
HECKOJIbKUX KOMIBIOTEPOB, TAK U HA OTPOMHBIX KJIACTEPaX, HACUUTHIBAIOIIUX JIE€CSITKH
ThIcsTu MamuH [ 10].
[ToMHUMO 3TOro MOIAEPKUBAIOTCS BCE BO3MOXKHOCTH, KOTOPBIE NOJKHA UMETh
mobast yBaxaiomasi ce0si KjlacTepHasi paiioBasi cuctema:
*  MOAJEpPXkKA IMHUPOKOTO0 aCCOPTHMEHTA THIOB BBICOKOCKOPOCTHBIX CETEBbBIX
COEIMHEHHUH,

* HaJEKXHas CHCTEMa «3aMKOB» JJIsi 0OeCTieueH s mapaijiesIbHOro JOCTyIa K
(parinam;

*  BO3MOXHOCTb aBTOMAaTHYECKOTO CAMOBOCCTAHOBJICHHSI B CJllyuae MaJIeHHs
JOOOro U3 y3JI0B;

* pacmpelesieHHOe yrpaBjieHue (paiioBbIMA OOBEKTAMH JJIsl PEJOCTABICHUS
MacmTabUpyeMoro gocTtyna K paiiam.

H3HauanbHO apXHUTEKTypa 9TOH (paiioBOM cUcTeMbl ObUla pa3paboTaHa MPOCTO
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B paMKax HccienoBarebckoro npoekta Ilerepa bpaama B 1999, HO OoH pemmn He
OCTaHaBJIMBATbCs Ha OJOCTUrHyTOM M ocHoBal Cluster File Systems, Inc., B koTopo#n
y’Ke U BeJIaCh OCHOBHas1 pa3paboTka camor paiioBor cuctemsl. [lepBbiit penus Lustre
1.0 6b11 BemymeH B 2003 roay. CrycTs yeThipe roga KOMIaHHs Obula MPHOOpPETEeHa
Sun Microsystems B okTsiope 2007 rosa, HO 9TO JIMIIb CHOCOOCTBOBAJIO AAJIbHEHIIEMY
pasBuTHI0O TIpoekTa. I[IporpamMmHOoe obOecrneueHue, BXOJsIEe B COCTAaB NPOEKTA,
BbIycKaeTcsl noA JuneHsuern GPL, 4to Takxke chirpajo HEMaJOBAXKHYIO POJIb B €0

JKHU3HH.
1.2.8.1 Apxurektypa Lustre

Kaxapli KOMIIBIOTEp, BXOISIIMH COCTaB Kjactepa Lustre, BBINOJHSET CBOIO
YEeTKO OMpeAesIeHHYI0 (DYHKIHUIO:

e MDS — cepBep MeTaAaHHbIX TMpEJHA3HAUECH [JisI XPAHEHUsS BCEH
ciykeOHOM HH(OPMAaLIMK O cUCTeMe: Ha3BaHMs (haiyioB, JUPEKTOPUH, MpaB
AocTyna W Tak najee. [JOCTaTOUHO HajMuyhe OOHOrO TAaKOro cepBepa B
CHUCTEME, HO Jisl 0OecrieyeHts HaJe)KHOCTH Ha CIyual Kakux-jmbo cOoes,
0OBIYHO ero OyOsupyoT. Bo3MOXHO HCIOJIb30BaHHE BHEIIHETO XPaHWJIUILNA
nannbix (MDT), koTopoe MOkeT ObITh OOIMM ISl IBYX IyOJUpPYIOMIHX
apyr gpyra MDS;

e OSS — KoMmbIOTEpPHl IS XpaHEHHSI CaMHX [HaHHbIX. Kaxapld W3 HHX
pabotaetr ¢ 2-8 OST, B UX pOJM MOTYT BBICTYyNaTh MPAKTHUECKH JIIOObIE
CpEICTBA XPaHEHHsl NaHHBIX, HAUHWHAsl OT MPOCTO *KECTKHUX AUCKOB HJIH
RAID maccuBoB BHyTpu OSS, 3akaHuUMBasi BHEITHUMH CHCTEMaMH XPaHEHHU ST
OaHHbIX enterprise-kjgacca. Cymma nuckoBoro npoctpanctBa Bcex OST wu
SIBJISIETCS] Pa3MEPOM JAOCTYIHOI'O IUCKOBOI'O MPOCTPAHCTBA BCer (halIoBOH
cuctemsl Lustre;

* KJHMEHT — KOMIBIOTEPHl, HEMOCPEACTBEHHO HCHOb3yIomHKe (harIoByIO
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cuctemy. MM ripe1ocTaBisieTCs MOJHBINA MapasuieIbHbIA JOCTYTI, MOJHOCTHIO
COOTBETCTBYOIMHA cTanaapty POSIX.

OmvH W TOT XK€ KOMIbBIOTEp TEOPETHUECKH MOXET COBMemaTb B cebe
HECKOJIbKO (PYHKLUMH, HO B OOJIBIIMHCTBE CJYy4YyaeB 9TO HeuesaecooOpasHo (3a
UCKJIIOUeHHEeM coBMelleHdusi kianeHToB ¢ OST u, BO3MOXHO, cllyyaeB, Korja
KOJIMUECTBO Y3JIOB KJacTepa OueHb Mayio). HamucanHoe BbIillle HArIsiGHO MOXKHO

MIPEACTABUTb CXEMOH apXHUTEKTYpPhI CHCTEMBI (pHC. 1.1).

MDT. CucTema XpaHeHWA = OS8S (1-1000) 0sT
AaHHeIX ana MDS D -
@ |
Mpynna MDS, (1-100) W 0S8 1 B
MDSsH mMDS
(erweg) i OBBINHEIE CUCTEMEI
[, XpaHeHuA
Elan —
Myrinet |~ - .
InfiniBand
® G

Lustre KNUeHTbI e 0883 PacnpedeneHHee CHoTEME
¥PAHEHWA OCTAHITCA B FIEEEITE

1-100000 azoke npy choe g 0SS

PoyTtep - 085 4

0 =

ZHCTEME KpaHBHMA
0S5 6 HH OpraLMK
BOCCTAHOBMEHWE Enterprise-knacca
nocne cioa

0ss7

Pucynok 1.1 — Cxema apxuTeKTypsl cucteMbl Lustre
[Tomumo 9TOro 11 (PYHKUMOHUPOBAHUSI CHUCTEMBbl HEOOXOOWM €lle OIUH
KOMIIOHEHT, MO OOJIbIIOMY cueTy He sBisiiomuics ee yactelo — MGS. Ero posb
3aKJII0UAeTCsl B NPEJOCTaBJIEHMH  KOH(UTYypalMOHHOM  HH(pOpMalMU  BCEM
KOMIIOHEHTaM OJHOM WJIM HECKOJIbKUM (paiioBbiM cucTemam Lustre. OH Takxke
HYKJAETCS B OTIEJIbHOM XPAHWJIHMIIE AAHHBIX, HO TEOPETHUECKH OH MOXKET OBITh

COBMEILEH C OJHUM U3 KOMIIOHEHTOB (harIOBOM CUCTEMBI.
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1.2.8.2 ®ynkuuonnpoBanue Lustre

OCHOBHBIM TOJIYKOM JIJIsI BBITIOJIHEHHSI KaKUX-JIMOO NEWCTBUM B paMKax Bceu
(pariioBoOl cucTeMbl OOBIYHO SIBJISIETCSI 3aMPOC C OJHOTO M3 KJIMEHTOB. [IporpammHoe
oOecreueHre 1Jisl KJIMEHTOB NMPEACTABISIET MO CYyTH UHTEpdENC MexKIy BUPTYaIbHOM
parioBort cuctemor Linux u cepBepamu Lustre. Kaxgomy Tuny cepBepoB
COOTBETCTBYET CBOsl yacTh kjueHtckoro [10: MDC, OSC, MGT. B orauuuu ot
Hadoop u GFS (aiinosass cuctema Lustre nomkHa ObITh MPUMOHTHPOBaHa K
JIOKQJIbHOU CUCTEME KJIMEHTOB JJ1s1 TOJIHOIIEHHOTO UX (DYHKIIMOHUPOBAHHSI.

st OCymecTBIeHHS] KOMMYHHKAlMM MeEXIy KJIHMeHTaMH U CcepBepaMu
ucrnoynbdyetcsi cobctBeHHbit API, usBecTHpii kak LNET. On mnoppepxkuBaet
MHOXECTBO CETEBBIX MPOTOKOJIOB ¢ nmoMomibio NAL.

B cucreme OTCYTCTBYIOT HE3aMEHHUMbBIE KOMIIOHEHTBI, 9TO SIBJISIETCSI 3aJIOTOM
OTKa30yCTOMUYMBOCTH CHUCTEMBbl. B cilyuae BO3HMKHOBEHHS KaKHX-JHOO HEIMOJaoK
win cOoeB B paboTe O0OpyHOBaHHUS, padOTy BBILEALNIMX H3 CTPOSI KOMIIOHEHTOB
CHUCTEMBI MEepexXBaTAT APYrHe €€ KOMIIOHEHTBI, YTO cAejaeT cOOW He3aMETHBIM ISl
MOJIb30BaTEel CHUCTEMBbl. ODTO JIOCTHraeTcsl 3a cueT JyOJHMpOBaHHsI CEpBEpOB,
BBIMOJIHSIIOIUX OJIMHAKOBBIE (PYHKIMH, 4 TAKXKE HAJMUUE HaJTaKEHHBIX aJIrOPHUTMOB
IOEHCTBUH, HampaBJIeHHbIX Ha aBTOMATHUYECKOE BOCCTAHOBJIEHHE MOJHOLEHHOTIO
(pyHKIITHOHHPOBAHMSI CUCTEMBI B CTyuae BOSHUKHOBEHHS Upe3BbIUalHbIX cuTyanui. Ho
9TOr0 KOHEUYHO K€ He JOCTaTOUHO Jisi aOCOMIOTHOM HAlIeKHOCTH CHCTEMBbI, B
AOTOJIHEHHE JOJIKHA OBITh MpENoCTaBlIeHa KaK MHUHUMYM cHUcTeMa OecriepeOOHHOro
MUTaHUS [J1s1 BCEX KOMIIOHEHTOB KJIacTepa Ha cliydad Opo0JjieM ¢ 9JIeKTPOISHEPruer B
nataneHntpe (st Poccun 0ojiee ueM akTyasibHO).

B cnucke [DONMOJIHUTENBHBIX BO3MOXKHOCTEH, IPEAOCTABISEMBIX (PanIoBOH
CUCTEMOW, MOKHO Ha3BaTb BO3MOXKHOCTb BBIIEJIEHHS] KBOT Ha JUCKOBOE
MPOCTPAHCTBO  JJIsI  KaXJOrO  MOJb30BATENsl  CHUCTEMbI,  ayTEHTH(PHUKALHUIO

MoJIb30BaTe e ¢ mnoMomplo Mexanusma Kerberos, mnoBbimenne ¢usnueckon
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MIPOIYCKHOM CMOCOOHOCTH CETEBOr0 COESIMHEHHs MyTeEM arperupoBaHusi (hU3NYECKUX
CEeTEeBbIX COEJUHEHHH B OOHO JIOTHUECKOE BHUPTYaJbHOE CETEBOE COEAHUHEHHE
(IOCTaTOYHO UHTEpECHasi BO3MOKHOCTb, CIIOCOOHASI IPH BBIMOJHEHUH ONpPEIeJIEHHbIX
YCJOBHH CYIIECTBEHHO TMOBJIMSTh Ha OBICTpOAEHCTBHE cHCTeMbl). [lomMumo 3TOro
MPEIOCTABIISIETCS LEJIBIA PSII BO3MOKHOCTEH IO CO3IAHUIO PE3EPBHBIX KOIMUW JAHHBIX
Ha YpOBHE (paHIOBON CUCTEMBI B LIEJIOM, OTAEJbHBIX YCTPOUCTB WK Ke (PpaniioB.

Jrta (pannoBasi CHCTEMa HallUla CBOE€ MPUMEHEHHE BO MHOKECTBE KPYITHEHIIMX
KJIACTEPOB U CYNEPKOMIIBIOTEPOB IO BCEMY MHUPY, HO 9TO HE MEHIAET €l C TEM XKe
yCeXoM JAEeMOHCTPUpPOBaTh M Ha KJlacTepaxX CYHIECTBEHHO MEHBIIEro macmraba.
OKO0JIO MOJIOBHUHBI M3 CAMBIX MPOU3BOJUTEJBHBIX CYNEPKOMIIBIOTEPOB BO BCEM MHpE
ucnonb3yloT Lustre B kauectBe (padnoBord cuctemsl. I[lomMuMO 95TOro MHOrue
KOMITAaHUH MPEJOCTABJISIIOT €€ B KaUYeCTBE OCHOBBI i Linux KjacTepoB (HarpUMep

HP StorageWorks SFS, Cray XT3, Cray XD1).
1.2.9 GlusterFS

KnactepHas daiinoBasi cucteMa, crocoOHasi XpaHUTh JO HECKOJIbKHX IMeTa-
Oait uHpopmannuu. OHa MO3BOJISIET COEOUHSITh B OAHY OOJIBIIYIO MapasuieSbHYIO
ceTeByI0 (paliJIOBYI0 CUCTEMY HECKOJIbKO XPaHWJIWII AaHHBIX, mocpeacTBoM Infiniband
RDMA umu TCP / IP coegunenus. GlusterFS ocHoBana Ha cOo3IaHHH CTEKA JUCKOBBIX

MPOCTPAHCTB MOJIb30BaTesier 0e3 ymepOa st Npou3BoaUTENbHOCTH [11].
1.2.9.1 Ocobennoctu GlusterFS

GlusterFS npencrtapisier coO0H KiaacTepHYIO (palIOBYI0 CUCTEMY, CIIOCOOHYIO
MacCIITaOMPOBATHCS ISl XPaHEHHs 10 HECKOJIbKUX MeTabaiTa naHHbix. Kak U MHOrHe
apyrue kjactepHole (amnnoBbie cucteMmsbl, GlusterFS —arperwpyer aucKoBoe
MPOCTPAHCTBO OOJIBIIOrO KOJHUUECTBA MAIIKUH B OJHY OOIIYI0 MapaslieIbHYl0 CETEBYIO

¢arnoByo cuctemy uepes Infiniband RDMA wnmu TCP/IP coenunenue. OObuHO B
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KaQueCcTBE aMmapaTHOM OCHOBBI JJIsI 9TOM (palJIOBOM CHUCTEMBI HCIOJIb3YyETCS

HEeIOporoe cepBepHoe OOOpYyAOBaHHE, B TOJHOH Mepe peajusysl NpUHLUI

MMpOrpaMMHOro IIOCTPOCHHA CTaOHJIBHOCTH IMpH HCIIOJIb3OBAHHUH Ha HCHAOCKHOM

obopynoBanuu [12]. CHUCOK OCHOBHBIX €€ OCOOEHHOCTEW MO OOJbIIer YacTh Masio

YeM OTJHMYAETCS OT OPYIHX KJIACTEPHBIX (DAUJIOBBIX CHCTEM:

@®C COCTOMT M3 KJIHEHTCKOH M CEpPBEPHOM 4YacTed. KiMeHTcKasi 4Jactb
MO3BOJISIET MOHTHPOBATD (PAHJIOBYIO CUCTEMY, a cepBepHast — glusterfsd —
9KCIMIOPTHPOBATH B HEE JIOKAJIbHOE JUCKOBOE MPOCTPAHCTBO;
MacmTtabrpyemocTtb 0m3ka Kk O(1);

IIMPOKHHA CHEKTP BO3MOXHOCTEH 3a CUET HCIOJIb30BAHHS MOJYJIBHOW
APXUTEKTYPHI;

UMEETCSI BO3MOXHOCTb BOCCTAHOBJICHUSI (paliOB W JUPEKTOPHH U3
(parinoBoli cuctembl gaxe 0e3 ee UHUIHAIU3ALUH;

OTCYTCTBHE ULEHTPAJIU30BAHHOTO CEpPBEpPa METANAHHBIX, UTO JEJIaeT ee
0oJiee yCTOMUMBOM K MOTEHIUAIbHBIM COOSIM;

pacipsieMbli MHTepgeHC BBIMOJHEHHST 3aJay, C MOIIEPKKOHM 3arpysKu
MOAYJiel B 3aBUCUMOCTH OT OCOOEHHOCTEH BBIMOJHEHHS TMOJIb30BATEISIMU
orneparnui no padbore ¢ JaHHBIMH;

pacIMpSIIOMKA (PYHKIMOHAJIBHOCTh MEXAHU3M TPaHCJISTOPOB;

noaaepxkka Infiniband RDMA u TCP/IP;

BO3MOXHOCTbh aBTOMAaTHYECKOI'0 BOCCTAHOBJICHHUS B CIyuae cOOEB;
NOJIHOCTBIO pEaJM30BaHa Ha YPOBHE INPHJIOKEHHH, YTO YNpOLIaeT ee
NoJaJepKaHHe B paboOueM COCTOSIHHHM, NOPTHPOBAHHE W [aJbHEHINYIO

pa3paboTKy.

Ho HEKOTOPBIC MOMCHTHBI BCC K€ 3dCIIYKHBAKOT OTOCJIbHOTO BHUMAHH .

19



1.2.9.2 CoBmectumoctb GlusterFS

Kaxk YKC YIIOMHHAJIOCh, (bafIJ'IOBaH CUCTCMaA pCaJIn30BaHa IOJIHOCTHIO HA YPOBHE

ITOJIb30BATCJIbCKHUX HpHJ’IO)I(CHHﬁ, 4yTO ACJacT BO3MOKHBIM €€ MOHTHPOBAHHC 0e3

KaKHX-JINOO HJOITIOJIHUTCJIbHBIX rnaTueH B A0pe OHepaL[I/IOHHOﬁ CHCTEMbI, CITUHCTBCHHOC

TpeboBanue kK Hemy: mnogaepxkka FUSE. Cepepnas uacth GlusterFS wmoxer

(pyHkuponrpoBath Ha J000od POSIX-coBMECTHMOH ONEpalMOHHOW CHCTEME H

npoTtecTupoBaHa Ha Linux, FreeBSD, OpenSolaris, B OTJIMUHH OT KJIMEHTCKOH YacTH,

KOTOpasi MOXKeT paboTath ToJIbKO B Linux.

1.2.9.3 Monyu GlusterFS

B

BHUIIC MO)IYJ'IGﬁ PCAJIM30BAHbl  PA3JIMYHBIC  BApPHAHTBI  BBIIIOJIHCHHA

OCHOBOITOJararomux onepaquI: nepcaaynun HOaHHBbIX H 6aJ'IaHCI/IpOBKI/I HArpysku B

pamMKax KjacTepa. TpaHCIOPTHbIE MOIYJH OOECHEeuuBalOT Mepenadyy [OaHHBIX I10

Pa3IMYHbIM THIIaM COCHHHGHHﬁZ

TCP/1P;
infiniband-verbs;

infiniband-SDP.

BaﬂaHCI/IpOBKa Harpys3KHu MOZKET BBIIIOJIHATHCA 1O CJIICAYIOIHUM aJIr'OpUTMaM:

ALU — wucnonp3yer 1enbli psii  (PaKkTOpOB, BKJIIOYAIOIIHHA 00beM
CBOOOJIHOTO JIOKAJIbHOTO JUCKOBOT'O MPOCTPAHCTBA, AKTHBHOCTb ONEpaLUi
YTEHHSI U 3aMHCH, KOJIMYECTBO OJHOBPEMEHHO OTKPBITHIX (PaiyiOB, CKOPOCTb
(pusnueckoro BpamieHHs OUCKOB. 3HAYMMOCTb, MpHAaBaeMasi KaxigoMy H3
NoKasaTeJiel, MOKEeT J0CTATOUYHO FTHOKO HACTPauBaThCSI;

RR — no ouepenu pasmemaet ¢paiibl MOCAEAOBATENBPHO HA KaXIOM Yy3JI€,
MOCJIe Yero HauMHaeT MPOLECC 3aHOBO, 00pa3ysi CBOEOOPa3HbIH LUK DTOT
MetoA 3¢ deKTHBEH ecu (parbl UMEIOT NPUMEPHO OJMHAKOBBIA pa3Mep, a

y3JIbl KJIacTepa — OJHMHAKOBBIM pa3Mep 9KCIMOPTHPOBAHHOTO JIOKAJIBHOTO
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AUCKOBOTO MPOCTPAHCTBA;
* Random — pacnpeapensior aibl ciiydadHbIM 00pa3oM;

e NUFA — npHOpUTET OTHAETCS CO3HAHUI0 (PalIOB JIOKAJIBPHO, a HE HA
OPYTUX y3Jax KJacTepa;

e Switch — pacnomaraer (anasl 0O ONpPENesIEHHbIM  YKa3aHHBIM
OCOOEHHOCTSIM HMeH (painoB, mo anHamorun co switch (filename) B
NPOrpaMMHUPOBAHHH, OOBIYHO B KAUECTBE KPUTEPHSs pacnpenesieHus (aiion

HUMEET CMBICJI UCTTIOJIb30BAaTh UX PACIIHpPEHHE.
1.2.9.4 Tpaucnsrtopsl GlusterFS

OHM mnpeAcTaBASIIOT COOOM OYEHb MOLIHBIE MEXAaHW3M [UJIs1 PacCIIMpEHHUs
BosMoxkHOocTer GlusterFS, cama wupes TpaHcasiTopoB Oana mNO3aMMCTBOBaHA Y
GNU/Hurd u 3akymouaercst OHa B 3arpyske OMHapHbIX OHONHMOTEK (.S0) B Ipouecce
paboTBl CUCTEMBI B 3aBUCHMOCTH OT HUCIOJIb30BAaHHBIX HACTPOEK M HUCHOJIb30BAaHHH HX
B BHJIE CBOEOOpa3HOM LIEMOYKH OOpabOTUMKOB MpH pabore ¢ dpaiiaMu Kak Ha
CEpPBEPHOM, TaKk M Ha KJIMEHTCKOH cTopoHe. B GlusterFS mnpaktHueckn Bce
JOTOJIHUTEJIbHBIE BO3MOKHOCTH PEaIM30BaHbl HMEHHO BHAE TPAHCJISITOPOB, HAUuMHAsI
OT JOMOJIHEHWH, YBEJUUMBAIOLIMX [POU3BOJUTENBHOCTb, 3aKaHYHMBAsl CPEICTBAMH
oTJIagKu. BKpartle nepeuncio OCHOBHbBIE U3 HUX:

* AFR — aBTOMaTHueckas peruikanus (panios;

» Stripe — pa3buBaet ¢aiibl Ha 0J10KH (PUKCUPOBAHHOTO Pa3Mepa;

* Unify — o0ObenuHsIeT HECKOJIbKO Y3JOB KJacTepa B OAHWH OOJIbIION
BUPTYaJbHBIA Y3€J1, OAHH y3€J BbIAEISETCS 1J1s1 OOECeUeHUs BHY TPEHHETO
namespace. JIupeKTOpru CO30aI0TCsI Ha BCEX Y3/ax, COCTaBJsiiomux unify, a
Kaxabli (paiiyl — JIMIIb Ha OJHOM (ecyid He ucnoiibdyetcs:t AFR);

e Trace — mpedoCTaBASIIOT HH(GOpMaUMI0 [Jisi  OTJAOKH B  BHJE

JOITIOJIHUTCJIbHBIX 3amyce B JIOT;
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» Filter — dunbpTpanus ¢anaoB Ha OCHOBAHHH UX UMEH U/WUJIH aTpUOYTOB;

* Posix-locks — obecneunBaer POSIX OnOKHpPOBKY 3amuced HE3aBHUCHUMYIO
OT HUCIOJIb3YEMOM CUCTEMBI XPAHEHHUST;

* Trash — mnpepocraBiseT (HPyHKUHMOHAJIBHOCTh corocTaBumylo c libtrash
(MM «KOP3UHOM» — €CJIM TaK MOHSITHEE);

* Fixed-id — obecneuuBaeT HAOCTYN TOJBKO JJIsI MOJIB30BaTeNied ¢

onpeaeneHubivu UID n GUID;

* Posix — coenunsier GlusterFS ¢ Huznexamed JoKaJipHOH paiioBOH
CHCTEMOM,
* rot-13 — TpaHcaATOp oOecneuuBaeT BO3MOXKHOCTb IMM(POBAHUS H

e poOBaHUs AAHHBIX MO MPUMHUTHBHOMY OJJHOUMEHHOMY aJITOPUTMY.

bnaromapsi Bo3MokHOCTH paboThl uepe3 Infiniband (BhiIcOkKOCKOpOCTHas
KOMMYTHpYEMasl MOcJedoBaTe/bHasl IHHA, MPUMEHSIOMAsCs KaK [Jisl BHYTPEHHHX
(BHYTPUCHUCTEMHBIX ), TaK W IUIA ~ MEXCHCTEMHBIX  COEJIHHEHHH [13])
MPOU3BOAMTENILHOCTD TMEPEAAUd AAHHBIX TaKkKe AOCTATOYHO BBICOKA — OHA MOXET
AOOCTUraTh JECSATKOB IMrabMT B ceKyHay. OOpaboTka cOOeB B OTAEJBHBIX Yy3Jax
TaKXke OCYIIECTBJISIETCS JOCTaTOUYHO 9S(P(PEKTUBHO, TaK KaK MOXKET ObITb
aBTOMATH3HpPOBaHA. M3 MOTEHIHMAIbHBIX HEIOCTATKOB MOKHO Ha3BaThb HEKOTOPOE
KOJIMUYECTBO PEIKO NPOSIBISIONHMX ce0s1 0aroB B KOJE, a TaAKKe JOCTATOYHO OOJBIIOH
pasmep 3aroJjOBKOB B HCIOJIb3YyEMOM IMPOTOKOJIE (HECKOJBKO cOoTeH OaiT). B menom
9Ta CHCTEMa BIIOJIHE padOTOCMOCOOHA U MOJHOLEHHO BBIACPKUBAET KOHKYPEHLIHIO CO

CTOPOHBI CBOHUX OPENSOUrce «KoJujiers.
1.2.10 Hadoop u HDFS

Hadoop mpeacraBnsier cobod miatdopMy st MOCTPOSHHUS TPHIOKEHHH,
CHOCOOHBIX 00pabaThiBaTh OrpoOMHBIE 00beMbl JaHHBIX [14]. CHcTeMa OCHOBBIBAETCS

Ha paclipeacJICHHOM ITOAXO0J€ K BBIYHUCJIICHUAM H XPAaHCHHUIO HH(bOpMaL[HH, OCHOBHbBIMH
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€€ OCOOEHHOCTSIMH SIBJISIIOTCS:

MacmTabupyemMocTh: ¢ nomotipio Hadoop BO3MOKHO HaJleKHOE XpaHEHHE U
00pabOTKa OrpOMHBIX OOBEMOB JAAHHBIX, KOTOpPBIE MOTYT H3MEPSTHCS
retabanTaMH;

9KOHOMHUYHOCTh: HH(OPMAIMsi W BBIYUCJICHHS PpaclpenessiioTcs: o
KJIaCTEPY, IOCTPOEHHOMY Ha CaMOM OOBIKHOBEHHOM 00OpyJIoBaHHH. TakoH
KJIACTEP MOKET COCTOSITh U3 THICSIY Y3JIOB;

9(p(HEKTUBHOCTh: paclpefesieHHe JaHHbIX [O3BOJISIET BBINOJHATh HX
00paboTKy MapasuieibHO Ha MHOXECTBE KOMIBIOTEPOB, UTO CYHIECTBEHHO
YCKOPSIET 9TOT MPOLECC;

HAaJeKHOCTb: TPH XPAaHEHHH [AHHBIX BO3MOXHO IpEJOCTaBJICHHE
U30BITOUHOCTH, OJjlarofapsi XpaHEHHI0 HECKOJbKMX Komui. TakoH mogxon
MO3BOJISIET TapaHTHPOBATh OTCYTCTBHE MOTEph HH(MOPMALMK B Cliyuae
cO0eB B paboOTE CUCTEMBI;

KpOCCILIaT(POPMEHHOCTD: TaK KaK OCHOBHBIM SI3bIKOM MPOrPAMMHPOBAHHS,
UCIIOJIb3yeMbIM B 9TOH CHCTeMe siBiisieTcsl Java, pa3sBepHyTh €€ MOXHO Ha

Oase 000H onepalMoOHHON CUCTeMbl, uMerotier JVM.

1.2.10.1 HDFS

B ocHOBe BceH CHCTEMBbI JICKHT pacipeacJICHHasA (l)aﬁHOBaH CHCTEMaA 1101

He3ambicsoBaThiM HazBaHueM Hadoop Distributed File System. IlpeacTtaBisieT oHa

coOOH BIOJIHE CTAaHOAPTHYIO paclpenesieHHYIo (haiIoByI0 CHCTEMY, HO BCE K€ OHa

o0JlajaeT psiAOM OCOOEHHOCTEH:

YCTOMUMBOCTh K cOOsIM, pa3pabOTUMKH paccMaTpuBaiM cOOU B
00OpyIOBaHHUH CKOpee KaKk HOPMY, UeM KaK HCKIIOUEHHE;
NpUCTIOCOOJICHHOCTh K pa3BepTKe Ha caMOM OOBIKHOBEHHOM HEHAJIeKHOM

000pY1I0BaHHUH;
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NpeoCTaBIeHHe BBHICOKOCKOPOCTHOTO TIOTOKOBOTO [OCTYyMa KO BCEM
TaHHbIM;

HACTpOeHa [1Jist pabOThI ¢ OOJbIIMMU (paliiaMu U Habopamu (aiios;
npocTass MoAesb paOOThl C JAHHBIMU: OIHMH pa3 3alucajd — MHOTO pas3
NIPOYJIH;

CJleIOBaHHE  TMPHUHIMUIY: TMEPEMECTUTh  BBIUUCJCHHUS  TPOIE, UYeM

NEpeMECTUTb TaHHBIC.

1.2.10.2 Apxutektypa HDFS

Hpome BCCIro €€ OEMOHCTPHPYET CXEMdA, IMO3aUMCTBOBAHHAA C OCI)I/ILIHaJ'[bHOFO

calTa MpOeKTa U NMepeBeACHHAsl Ha pPyCCKUM sI3bIK (puc. 1.2).

OnepauMi C METAZAHHLIMK

ApxuTekTtypa HDFS

T

5 MeTtaganHeie (MMA, KONWM, ... ):
Namenode fhome/foo/bar, 3
(y3en umeH)

A
. Dnepaunii‘w:\:k Bnokamu
e Datanodes

Datanodes .

i
YreHue "

(yansl gavHeix) . {yanbi AaHHbIxX)

E% Eﬁ @ @ PennuKkalna @ EGL
F | Bnopca

[;] \
E |1
Ill
|II -
. TS N /
. 'x'-d_ 1 of ‘.._l_f"-' g .l'.r"
Rack 1 I*-.H 3anuce " Faclk 2
(rpynna ysnos) L o7 {rpynna yanos)

Pucynoxk 1.2 — Cxema apxurektypsl HDFS

Komnonentst HDFES:

namenode — 9TOT KOMIIOHEHT CHCTEMBbI OCYHECTBIISACT BCIO pa60Ty C
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MeTagaHHBIMUA. OH IOJIKEH ObITh 3aMyIIEeH TOJbKO Ha OJIHOM KOMITBIOTEPE B
kyactepe. UMeHHO OH ympaBiisieT pa3MeleHHeM HH(POPMAaLUH U TOCTYIIOM
KO BCEM [JaHHBIM, PACIIOJIOKEHHBIM Ha pecypcax kijactepa. Camu JaHHbIE
NPOXOISIT C OCTAJIBHBIX MAIIMH KJIACTePa K KJIMEHTY MUMO HETO;
* datanode — Ha BceX OCTaJIbHBIX KOMIIBIOTEPAX CHCTEMBI pa0OTAET UMEHHO
9TOT KOMIIOHEHT. OH pacnonaraeT caMd OJIOKM JaHHBIX B JIOKQJIbHOH
(paiiioBoM cucTeme AJisl MOCJENyoIeH nepegauyd wid oOpaboTKH HX MO
3anpocy KiveHTa. ['pynmbl y3jo0B AaHHBIX MPHUHSATO HasbiBaTh Rack, onu
UCTIOJIb3YIOTCSI, HAPUMEp, B CXeMaX PerUIMKalMy JaHHbIX;
* KJIHEHT — TNPUIOKEHHE WM TMOJb30BaTesb, paboTalomuid ¢ ¢daiaoBoH
CHUCTEMOM. B ero posim MOXeT BbICTYIATh MPAKTUYECKH UTO YTOLHO.
[TpoctpanctBo nmeH HDFS nmeet KiacCHUECKyI0 HEepapXHUUYECKYI0 CTPYKTYPY:
M0JIb30BATEH M NPUJIOKEHHSI HIMEIOT BO3MOKHOCTD CO3JaBaTh AUPEKTOPHH U (paiJIbl.
®ariibl XpaHSITCS B BHAE OJIOKOB [AAaHHBIX IPOU3BOJIbHOM (HO OJMHAKOBOH, 3a
UCKJIIOUEHHEM TMOCJIEAHEro; Mo-yMojuaHuio 64 mb) IJMHBL, pa3MEIEeHHBbIX Ha
Datanode'ax. 115 obecrnieueHus1 OTKa30yCTOMYHUBOCTH OJIOKH XPaHSTCSI B HECKOJIbKUX
9K3EMIUISIpax Ha pasHbIX y3/1aX, HMEETCs BO3MOKHOCTh HACTPOHMKH KOJIMUECTBA KOMHH
U QJIrOpUTMAa HX paclpedesieHusi Mo cucteMe. Y gajeHue (hpaijioB MPOUCXOIUT He
cpasy, a yepe3 Kakoe-TO BpeMsl MOCJe€ COOTBETCTBYIOLIErO 3alpoca, Tak Kak IMOcJe
MOJIyUeHHsl 3ampoca paiyl nmepemMemaeTcsi B IUPEKTOpHIo /trash v XpaHUTCST Tam
OINpeJesICHHbIH NEepUOJ BPEMEHH HA CiyYad, €CJIM MOJb30BaTeNb WM NPUJIOKEHHE
nepegyMalnT O CBOEM peleHuH. B 9ToM ciyyae uH(opManuio MOXHO Oyner
BOCCTAHOBHUTb, B IPOTUBHOM CJTyuae — (PU3UUECKH Y JATUTb.

Ilnsi oOHapyKeHHs1 BO3HHKHOBEHHMsI KakKHX-JHMOO HewcrnpaBHocTed, Datanode
nepuoaruUecky oTnpasisiioT Namenode'y curHaisl o cBoert paborocniocoOHocTu. [Tpu
NPEKPAIEHUH MOTYYEeHUs] TAKMX CHTHAJIOB OT OJHOTO M3 y3/10B, Namenode nomeyvaer

€ro Kak «MEpTBbIM» M TMpEeKpalaeT KaKoe-JMOO C HUM B3aHUMOAECHCTBHE, 1O
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BO3BpalleHHs] ero paboTocrnocoOHOCTH. [aHHbIE, XpaHUBIIHECS HA «yMEpIIEM» y3Jie
PETUTMLUPYIOTCST AOMOJHUTENIbHBIA Pa3 U3 OCTABIIMXCS «B KHBbIX» KOIMHH, U CUCTEMa
NPOJOJIKAET CBOEe (DYHKLIIMOHUPOBAHHE, KaK HU B 4YeM He ObIBaJIo.

Bce KOMMyHHKAlIMKM MeKJy KOMIOHEHTaMU (palioBOH CUCTEMbI MPOXOAST MO
CriequaIbHbIM TMPOTOKOJAaM, OCHOBbIBaomuMcs Ha ctangaptHom TCP/IP. KiumenTsi
pabotator ¢ Namenode ¢ momompio Tak HaspiBaeMoro ClientProtocol, a mepenaua
naHHbIX npoucxoauT no DatanodeProtocol, o6a onn o6epHyThl B Remote Procedure
Call (RPC).

Cuctema mnpeloCTaBJsIeT HECKOJbKO HHTEpP(EHCOB, cpeld KOTOPBIX
komaHaHasi oobonouka DFSShell, nabop 1O gns anmunuctpupoBanrnsi DFSAdmin, a
Takxe MNpoCcTOH, HO 9¢eKTHUBHBIN BeO-uHTepderc. [Tomumo 3TOro cCymecTBYOT
HeckoJbko API mins si3pikoB nporpamvupoBanust: Java API, C pipeline, WebDAV u
TaK Ja’see.

[Tomumo aitioBort cuctembl, Hadoop BkimouaeTr B cebst framework pnis
MPOBEACHHUSI MACIITAOHBIX BBIUKCJICHHH, OOpabaThIBAOIIMX OrPOMHBIE OOBEMBI
nannbix. Kaxpoe Takoe BblYMC/EHHE HasbiBaeTcsl Job (3aaHue) U COCTOMT OHO, Kak
BUJTHO U3 HA3BaHHUSI, U3 JIBYX ITArOB:

* map — IeJbl0 9TOT0 IJTama SBJSETCS MPEeCTaBJIeHHE MPOU3BOJIbHBIX
JaHHBIX (Ha MPAKTHKE Yallleé BCEro MPOCTO Mapbl KJIOU-3HAUEHHE) B BUJE
MPOMEXKYTOUYHBIX Map KJOU-3HAUeHHe. Pe3ynbTaTbl COPTUPYIOTCS M
IPYIUPYIOTCS N0 KJIIOUY U MepealoTCs Ha CJIeIYIONHHN 9Tar;

* reduce — TOJyuyeHHbIE TIOCJ€ mMap 3HAUEHHUs] HCHOJb3YIOTCS sl
(puHaIbHOTO BBIUMCJIEHHS] TpeOyeMbiX HaHHbIX. [IpakTHuecku JoObIe
OaHHbIE MOTYT OBbITh MOJIyUEeHbl TAKUM 00pa3oM, BCE 3aBUCHUT OT TPeOOBaHHUM
U (PyHKLHMOHAJIA MPUIIOKEHHUSI.

3agaHusl BBINOJHSIOTCSI, MOAOOHO (palIOBOM CHUCTEME, Ha BCEX MalIMHAX B

KJIactepe (Jame BCero oAHuX M Tex xe). OHa U3 HUX BBINOJHSET POJb YIPABJICHUS
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paboToit octabHbIX — JobTracker, ocTasbHbIE Ke ee OECIPEKOCIOBHO CIYIATCI —
TaskTracker. B 3apaun JobTracker'a BXOOUT cOCTaBIEHHE PACIHCAHUS BBIOJHSIEMBIX
paboT, HaOOJeHHe 3a XOJOM BBIMIOJHEHHs, W TiepepachpejesieHde B ciyuae
BO3HHKHOBEHHS COOEB.

B obmem ciyuae kaxgoe mnpuioxeHwe, pabortawomee ¢ 3TUM framework'om,
MpeadoCTaBiseT METOIbl [Jis OCYIIECTBJCHHS 9TanoB map W reduce, a Takxke
yKa3blBaeT PACMOJIOKEHHS] BXOAHBIX U BBIXOJHBIX AaHHBIX. [locje moJsiyueHusi STHUX
naHHeix JobTracker pacrmpenensier 3agaHHe MeEXKIy OCTaJIbHBIMH MAaIIMHAMH H
MpeaoCTaBsIeT KJIUEHTY MOJIHYI0 HH(pOopMalrIo 0 Xxoae padoT.

[ToMMMO OCHOBHBIX BBIUHMCJICHHH MOTYT BBITIOJHSTBCS BCIIOMOTaTeJIbHbIC
MPOLIECChl, TaKHe KaK COCTaBJIeHHE OTYETOB O Xoje paboThl, KAMIMPOBaHHE,

COPTHPOBKA U TaK JaJIee.

1.3 Beibop 6HOMOTEKH AJisI peanu3aury (paiioBol CUCTEMBI
1.3.1 FUSE

Filesystem in Userspace (FUSE) (®aiinoBasi cucteMa B MOJIb30BATEIbCKOM
npocTpancTBe) — 9710 MoayJyb i sigep Unix-nopobHbix OC, ¢ OTKPHITHIM
UCXOJIHBIM KOJIOM M OTHOCSIIIMHCSI K CBOOOJHOMY MPOrPAaMMHOMY OOECIMEUYEHHIO.
Mogayabs pacnpoctpansiercss nona JjuueHsussiMu GNU GPL u GNU LGPL. On
MO3BOJISIET MOJIb30BaTe/IsIM Oe3 MPHUBHJIETHH CO3[aBaThb UX COOCTBEHHbIE (paHIOBbIE
CcUCTEeMbl 0e3 HEeOOXOOUMOCTH MEpENUChIBaTh KOA sIAPAa. DTO NOCTUraeTcsl 3a CUYET
3amycKka Koja ¢aisoBOM CHCTEMbl B MPOCTPAHCTBE MOJb30BATEJNSl, B TO BPeMsl Kak
Monaysib FUSE TOJbKO mpeaocTaBisieT «MOCT» IJIsl akTyaJlbHbIX HHTEepEeNncoB siapa.
FUSE 0bl1a opynmanbHO BKJIOYEHA (CIMTA) B IJIaBHOE AEpeBO Koja Linux B BepcUH
2.6.14 [15]. C nomompio FUSE wMoxHO paspabotaTh palIoByl0 CHCTEMY B
MPOCTPAHCTBE TMOJb30BaTENsl 0O€3 3HaHWSI BHYTPEHHEro YCTPOWCTBA (paiioBOH

CHUCTEMBI WM U3yUueHHs TporpaMMupoBanus moayien sigpa. FUSE ocobenno nosesna
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11l HalMCaHUSl BUPTYaIbHBIX (DaMJIOBBIX CHCTEM. B OTiHuMe OT TpaauIMOHHBIX
(palioBBIX CHUCTEM, KOTOpble IO CYIIECTBY COXPAHSIIOT HH(QOpMalu st
BOCCTAHOBJIEHHSI JAHHBIX C JAHWCKA, BUPTYyaJbHble (padOBbIE CUCTEMBI HE XPaHST
JaHHble HemocpeAcTBeHHO. OHU JAEeUCTBYIOT KakK NpeACTaBJ€HHE, TPAHCISLHUS
(mepeBon) cCymecTBymEHd (aldIoBOM CHUCTEMbl HJIM YCTPOWCTBA XpaHeHus. B
MpUHIMIE, 000U pecypc, HOocTymHbi misi ucnoJibzoBaHuss FUSE, mMoxeTr ObITh
9KCNOPTUPOBaH B (aiyioByio cuctemy. Cama cuctema FUSE Obiia yacTeio npoekTta A
Virtual Filesystem (AVFS), Ho notom AVFS Bbinenuscss B COOCTBEHHBIH MPOEKT Ha
SourceForge.net [8].

FUSE nosBossier paspabarbiBaTh MOJHOCTBIO (DYHKLHOHAJBHYIO (hpadIOBYIO
CHUCTEMY, KOTOpas HuMeeT mpocTyilo Oubmmoreky API, MOXeT HCroib30BaThCs
HENPHUBWJIETUPOBAHHBIMH ~ TOJIb30BATEsSIMM U OOeCleurMBaeT  3allUIIEHHYIO
peamuzanmio. K Tomy-xe FUSE obnanaetr noka3aHHOM cTaOWIIBHOCTBIO.

[Ipu nmomomu FUSE Bbl MoxkeTe paspaboTaTh (paiioByI0 CHCTEMY B BHIE
UCTIOJIHSIEMBIX JBOMUHBIX (paiyioB, cBsi3aHHbIX c Oubmmorexkamu FUSE; apyrumwu
CJIOBaMH, 9Ta HUHTErpUpOBaHHAsl paiyioBasi CUCTEMa He TpeOyeT OT Bac H3yUeHHs
BHYTPEHHETO YCTPOMCTBa (PaHIOBOM CHCTEMBI WJIH MPOTPAaMMHPOBAaHUS MOIYJEH
sapa [16].

Uro kacaeTcs (alJIOBBIX CHCTEM, TO (paljoBasi CHUCTEMa B MPOCTPAHCTBE
NOJIb30BATENsl HE SIBJSIETCSI 4EeM-TO HOBBIM. lIpHBeneM HECKOJIbKO NPHUMEPOB
KOMMEPUECKHX M aKaIeMHUUECKUX peas3alliil TAKUX CUCTEM:

* LUFS — rubpunnas caityioBasi cuctemMa B MPOCTPAHCTBE MMOJIb30BATES,
NOAAEPKUBAIOIIAS] HEONPEAEIIEHHOE YHCJIO (DAMJIOBBIX CHCTEM IMPO3PAUuHO
st moboro mpuioxkeHds. OHa COCTOMT W3 MOAYJIS siIpa W JEMOHa,
pabortalomero B MOpOCTpaHCTBe Tmosb3oBatens. Ilo cymecTBy, OH
aenerupyeT O0abIHUHCTBO VEFS-BBI30BOB CHENUATM3UPOBAHHOMY [IEMOHY,

KOTOPBIA UX 00pabaThIBaeT;
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* UserFS nosBosisieT nosibp30BaTeIbCKUM MPoLeccaM ObITb CMOHTHPOBAHHBIMH
Kak HOpMaJsibHble (palIOBblE CHCTEMbl. JTOT 9KCIEPUMEHTAJIbHBIN
NpPOTOTHUN  TIpeocTaBisieT mnporpammy ftpfs, koTopasi opraHusyer
aHoHMMHBIA FTP ¢ unTepdencom ¢paiaoBoH CUCTEMBI;

 Ufo Project — ryiobanbHast ainoBasi cuctema mist Solaris, KoTopas

MO3BOJISIET TOJIb30BaTENsIM paboTaTh C yJajJdeHHbIMH pailylaMd Tak, Kak
OyITO OHM SIBJISIIOTCSI JIOKQJIbHBIMH;

* OpenAFS — 9T0 BepcHsl C OTKPBITBIMM HCXOOHBIMH KOIaMH (paiIoBOH

cuctemsl Andrew FileSystem;

* CIFS — Common Internet FileSystem.

Tak xe ¢ nomompio FUSE paspaboranbl yxke paccmotpennbie GlusterFS,
GmailFS, CurlFtpFS, SSHFS, WikipediaFS, LftpFS. B omamuue or 9THX
KOMMEpYECKHX M akaaemuuyeckux npumMepoB FUSE nepeHoCHT BO3MOKHOCTH 9THX
npoekToB ainoBbix cucteM B Linux. [Tockonpky FUSE ucnonb3yetr ucnosiHsiemble
(atinbl  (BMecTO, Hampumep, pasfessieMbix O0beKTOB, HcmnoJibdyeMbix B LUFS),
oOJieruaercs otjagka u paspabotka. FUSE pabotaet ¢ obeumu BepcusiMu sigpa (2.4.x
u 2.6.x) u Ttenepp noaaepxkuBaer JavaT™-cBsi3biBaHWE, T.e. Bbl HE OIrPAaHHUUEHBI

nporpaMmmMupoBaHHeMm ¢annoBor cuctemsl B C u C++
1.4 BeiBOI

B cnenctBuM  uccienoBaHMsl MPEIMETHOM 00JacTH  ObUIM  BbISIBJICHBI
MOJIOKUTEJIbHBIE, U OTPULIATEIbHBIE OCOOEHHOCTH CYHIECTBYIOIHUX (PAMJIOBBIX CUCTEM,
KOTOpbIE MOXHO yyecTb B pasdpabarbiBaeMoH cucTeme. X MOXHO MpeAcTaBUTbh B

BHAe TaOymupl (Tadm. 1.1).
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Tabmuna 1.1 — OcobeHHOCTH CYIECTBYIOMHUX (DAHIOBBIX CUCTEM

HasBanue Oco0OeHHOCTh
[1C
AFS [IpenynaraeT apxWTEKTypy KJHEHT-cepBep mjisi oOMeHa (pakiamu,

pacrpeeieHHOro JOCTYIa COAePKUMOTO TOJBKO ISl UTCHHSI.

Kaxapil KJIWMEHT KOmHpyeT padabl Ha JIOKWIbHYIO (halJoOBYIO
CHUCTEMY, UTO YBEJIMUMBAET CKOPOCTD MPH MOCIEAYIONHX 3anpocax Ha
TOT ke (paiyl. DTO TaKKe MO3BOJISIET UMETh OIPAHUYEHHBIA TOCTYyIA K
(paitioBoMt cucteMbl B ciyyae cOOsi cepBepa MM KOMMEPUECKHX
ceTen.

Gluster

@®C cOCTOUT U3 KJIMEHTCKOH U cepBEpHOH yacTei. KimeHnTckas yactb
MO3BOJISIET MOHTHPOBaTh (PAaHIOBYKd CHCTEMY, a CEpBEpHast —
glusterfsd — 9KcmopTHpoBaTh B HEE JIOKAJbHOE JHUCKOBOE
IIPOCTPAHCTBO.

[IupoKHi CHEKTP BO3MOKHOCTEH 32 CUET HUCIOJIb30BAHHUSI MOAYJIbHON
APXUTEKTYPBHI.

OTCcyTCcTBHE IEHTPAIH30BAHHOTO CepBepa MeTalaHHbIX, UTO JejlaeT ee
0oJiee yCTOHUMBOM K MOTEHIHUATIbHBIM COOSIM.

Pacmipsiempli MHTEpgENUC BBINOJHEHUS 3ajJay, C MNOOOEPKKOH
3arpy3kd MOAYJIeH B 3aBHCUMOCTH OT OCOOEHHOCTEH BBIIOJHEHUS
MO0JIb30BATEISIMU ONepalui Mo padboTe ¢ JaHHBIMH.

[lomHOCTHIO peanu3oBaHa Ha YPOBHE NPHJIOKEHHH, UTO YNPOIIAET €€
nojanepxkanue B paboyeM COCTOSIHMM, MOPTHPOBAHHE W NAJbHEHINYIO
pa3paboTKy.

Cepgepnasi yacth GlusterFS Moxer (yHKUHOHHMpPOBATh Ha JIOOOM
POSIX-coBMeCTUMOM OMEPAMOHHON CHUCTEME M MPOTECTHPOBAHA HA
Linux, FreeBSD, OpenSolaris, B OTJIHYMH OT KJIMEHTCKOW YaCTH,
KOTOpasi MOXKeT paboTaTh TOJIbKO B Linux.

BanancupoBka Harpyskh MOXKET BBIIOJHATCS MO HECKOJBKHUM
AJNrOpUTMaM, peajiu3yeMbIM, B BUJIE OTHEJIbHBIX MOLYJIEH.

HoctatoyHo OONBIION pa3Mep 3aroJIOBKOB B HCHOJIb3YyEMOM
NPOTOKOJIE (HECKOJIbKO COTEH OaMT).
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Tabmuna 1.1 — IIpomonxenue

Hazpanue OcobeHHOCTh
I1C

Hadoop |+ |IIpu XpaHEHHWH OAHHBIX BO3MOKHO MPEAOCTaBJIEHHE H30OBITOUHOCTH,
Oylarogapsi XpaHeHUI0 HECKOJIbKUX Komui. Takod moaxo[d Mmo3BOJISIET
rapaHTUPOBaTh OTCYTCTBHE MOTEpPbh MH(MOpPMaMU B ciyuyae cOOEB B
paboTe CUCTEMBI.

+ |[ns oOHapyKeHHsI BO3HUKHOBEHHUSI KaKHX-JIUOO HEHUCIIPaBHOCTEH,
Datanode nepuoguuecku otnpasisitoT Namenode'y CUTHaIbl O CBOEH
pabotocnocobHocTH. [Tpu mpekpaieHuy noayuyeHust TAKUX CUTHAJIOB
OT OOHOro M3 y370B, Namenode nmomeuaeT ero Kak «MEpTBBbIH» H
MpeKpamaeT Kakoe-1M00 ¢ HUM B3aUMOMAEHMCTBHE, JO BO3BpAIIEHHS
ero paboToCnoCOOHOCTH.

C yueToM 0COOEHHOCTEH, MOXKHO ClieJIaTh CJIeYIONIHe BbIBOIbI IO MOCTPOSHHIO
(.c. ApxuTekTypa nporpaMMsl peajiM3ylomen (panoBy0 CUCTEMY, TOJIKHA SIBJISIETCS
KJIMeHT-CepBepHOM, Oe3 HaJluuusl cepBepa TpaH3aKIMH, W METaJaHHBIX, KaK B
GlusterFS B otsimunu ot Lustre 1 HDFS, 310 ynpocTur ee (pyHKIIMOHUPOBAHUE, XOTSI
MOXKET BBI3BATb MPOOJIEMbI C KOH(PUTYPHUPOBAHHEM HECKOJIbKUX KJIMEHTOB. DailnoBasi
CHCTEeMa [OJUKHA KOUIMpOBaTh (padabpl Ha CTOpOHE KJIMEHTa, Ojaromaps uemy
MOBBIIIAETCSI HAJIEKHOCTh CUCTEMBI, JaXe MPH cOOe B CETH OHA MPOJOJKHUT YACTHUYHO
(pyHKIIHOHHUPOBATh, UTO TAK-kKE YNPOCTHUT (PYHKUUH COXPAHEHHUs NAHHbIX HA APYrHe
KOMIMbIOTEPbl MPHU BBIKIIOUEHHH WJIM BBIXOJE M3 CTPOSI KOMIIBIOTEPA Ha KOTOPbIM
MPOU3BOJIUTCS 3amuch, noaooHo AFS. Hpaes TpaHCAATOPOB WM MOIyJeH, MO3BOJMUT
OOCTHUb OoJiee CTPYKTYPHPOBAaHHbIH KOM, W JacT BO3MOXHOCTb pPaCHIMPEHHS
(arioBoli cuCTEMbl MO Mepe HeoOXOOUMOCTH 0e3 MoAudHKalud camoro siapa
CHUCTEMBbI, TaKUM 00pa3oM Kak 310 caeiano B GlusterFS. Mcnosib3oBaTh MUHUMATIBHO
BO3MOXHBIH pa3Mep 3arojoBKa B MaKeTax MpH Iepegade couepKUmMoro anioB, mist
TOrO 4TOObl CBECTH K MHHHUMYMY OObBEM MepelaBacMbiX IO CETH JaHHbIX Ha
3aroJioBKax nakeTtoB, B OTJiMuuM oT GlusterFS. Peanu3zoBaTh HECKOJIBKO aJirOPUTMOB
BbIOOpa KOMITBIOTEPA HA KOTOPBIM TMPOM3BOAMTCS 3alUCh KaK OTAEJbHbIE MOMYJIH,

peann3oBaTh 0OpaOOTKY 3aPOCOB OT KJIMEHTOB OTIEJIbHBIMH MOAYJISIMH, B TOM YHCJIE
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ayTeHTH(HKaluUo U dainoBsie onepaiuu, nogoono GlusterFS. B mpoTtokose noykHbI
ObiTh ping makerbl nogoOHo cucteme HDFS, kotopele OynyT oTmpaBisiTbesl K
KJIMEHTaM OT CEpPBEpPOB, M €CJIH KJHMEHT He TMOoJIyyaeT HMH(POpPMaLHio, B TEYEHHH
HEKOTOPOro MPOMEKYTKA BPEMEHH, TO CepBep OYIET CUMTATbCS «yMEPIIMM» H
yAQJIEH M3 CIOUCKAa CEpBEpOB BHYTPH KJHMeHTa. PeanuszoBaTh [Ba OTIEJbHBIX
HE3aBUCUMBIX MPOTOKOJA IJIs1 JaHHBIX, KOTOpBIE MEepeaarT COAepkumMoe (halyioB H
st Mmetagansbix, Kak B Hadoop u HDFS. OpranusoBats n1y0aupoBanve HH(pOpMayu

TIPH 3aITUCH (DaHJIOB, IO BO3MOHOCTH Ha HECKOJIBKO CEPBEPOB.
1.5 ITocTanoBKa 3amaun

PeanusoBate pacnpenesieHHyl0 (baloByl0 CHCTEMY, CO3HAIYI0 €OHHOE
AMCKOBOE MPOCTPAHCTBO [JIsi KOMIIBIOTEPOB JIOKAJIbHOH ceTH. Ilpu ocymecTBieHuH
3alIMCH B €JUHOE MPOCTPAHCTBO HawOosiee MOOXOISIHMHA JJisi pasMeleHus aiios
KOMIbIOTEp [IOJDKEH BbIOMpATbCSl CHUCTEMOM aBTOMaTHUecKd. I[lpenycMoTpeTh
BO3MOXHOCTb JUHAMHUECKOTO MOJKJIIOUEHHSI U OTKJIIOUEHHS Y3JI0B CETH, IIPU 9TOM
OUCKOBOE NPOCTPAHCTBO MAOJUKHO OBITb AOCTYNHO MOCTOSIHHO, KpoMme (pailiios,
pasMeIleHHbIX Ha OTKJIIOUEHHBIX B JAHHBI MOMEHT y3/1aX CETH.

JJ1st 9T0r0 He0OX0IUMO:

*  €O03JaTh NPOTOKOJ OOMEHA JaHHBIMHU MEXAY KJIUEHTOM H CEPBEPOM;

* paspaboTaTh aJIrOPUTMBbl HAJEKHOrO OOMEHa HAHHBIMH, YCTOHMUMBOIO K

anmnapaTHbIM cOOsIM, H COOSIM B CETH;

* Co3JaTh NPOrpamMMy KJIHEHT, MOHTHPYIOIIETo (paioBYI0 CHCTEMY;

* cO03JaTh NPOrpaMMy CEpBEp, PEAIM3YIOIIEro omnepauud ¢ ¢aijamu 1o

3ampocaM KJIMEHTA.

[Tpu pemennu 3agaun OyneM NpUMEHSITh:

e TCP/IP gns co3naHust COeAMHEHUSI MEXK 1y KJIMEHTOM H CEpPBEPOM;

* MPOTOKOJ OOMEHa JaHHBIMH Ha OcHOBe XML 1Jis1 CBSI3H KJIMEHTA U CepBepa;
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* MOJYJIHYI0 apXUTEKTypy, OJjarogapsi KOTOpOH mporpammsl OyayT
NOArpykaTh MOJYJIM PACUIUPEHUH, KJIHEHTA U CEPBEpa THHAMHUECKH.

[TpoTokos 0OMeHa NaHHBIMU JOJIKEH 0OEeCHeuruBaTh B3aUMOAECHCTBHE KJIHEHTA
u cepepa. OH AOJKEH OpPraHU30BbIBATh BO3MOKHOCTb OTIIPABKH 3alPOCOB ONepalni
¢ (padyiamMH, ¥ MOJIyYEHHSI OTBETOB O PE3YJIbTATaX OMEpPAalMM, Ha 9TH 3alPOCHI.

PaspabatbiBaeMble aJITOPUTMbI  OOMEHA [JaHHBIMHU [JIOJIKHBI  00ecreuuBaTh
B3aMMOJECHUCTBHE KJIHMEHTOB C TPYIIOH CEPBEPOB, U B3aUMOJEHCTBHUE CEPBEPOB C
HECKOJIbLKUMH KJIMeHTaMH OJIHOBpeMeHHO. Tak ke IoJikHa ObIThb OpraHu3OBaHHA
BO3MOKHOCTb THHAMHUECKOTO MOAKJIIOUEHHS] U OTKJIIOUEHHSI CEPBEPOB.

KiueHnTckoe mnpuiiokeHHe MAOJKHO MOHTHPOBaTh (halIOBYI0 CHUCTEMY B
YKa3aHHYI0 JUPEKTOPHI0, OPraHU30BbIBATh MOJKIIOUEHHE K CepBepaM, OTHPABISISI HA
ceppepa 3ampochl 00 omepauusx Haj (adinaMu  NPOU3BOAUMBIX B  TOUKE
MOHTHPOBAHHSI.

CepBepHOe MNpHUIIOKEHHE MAOJKHO B3aMMOJEHCTBOBaTh C KJHMEHTAaMH H
BBITIOJIHSITh 3alpOLICHHbIE KJIWUEHTaMU oOmepauuu Haj ¢aiyaMd B OOIEOOCTYITHBIX
IAPEKTOPHSIX.

Cepep M KJIHEHT JOJDKHBI pEajM30BbIBATh MOJYJIBHYIO apXHUTEKTYpY,
Oyaromapsi KOTOpPOM, MpH 3amycke NporpaMMm OyneT NpoCcMaTpUBAThCs Marka, ¢
HaxXOISIMUMUCS B HEH [WHAMHYECKH CKOMIIOHOBAaHHBIMH OHOJIMOTEKAMHU —
MOAYJISIMH, U TIOATPYXKATh X MO Mepe He0OXOAUMOCTH. MOAYJIH AOJIKHBI PACIIHPSITH
BO3MOXHOCTH NPOTOKOJIA, OPraHU3ysl BO3MOXHOCTH B3aUMOJAECHCTBHSI KJMEHTa H
cepBepa.

B cOoOTBETCTBHM C MOCTaBJIEHHBIMU 33JaUaMH IPOU3BECTH AJITOPUTMHUECKOE
NPOEKTUPOBAHHE M TNPOrpaMMHOE KOHCTPYHPOBAHHE TMPOrpPaMM pPEaU3yIOMHUX
pacnpeeeHHYI0 (arnoByio CUCTEMY. BoinosHuTh TECTUPOBAHHE
paboOTOCNOCOOHOCTH ~ MPWJIOKEHHH, MOATBEPKIAIONIME KOPPEKTHOCTh  PpabOTHI

pOrpamMmBl.
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B kauectBe HHCTPYMCHTOB pCaJIn3allHHu ITOCTaBJICHHOH 3aldud pa3pcuicHO

UCIOJIb30BATh JIOOBIE TEXHOJIOIHH, SI3bIKH TPOrPAMMHPOBAHHUS H CPEIbl pa3padOTKH.
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2 AJITOPUTMUYECKOE KOHCTPYHUPOBAHUE ®AHJIOBOH CUCTEMBI

[Ipn nmoctpoeHnH (paraIOBOH CHUCTEMBI MOXKHO BBIOEJHTH [BE HE3aBHCHMBIX
IIPOrpamMMBl, cepBep U KJIHEHT. CepBep CO34AeT COEAUHEHUE U OKUIAET MO JKIIOYCHH S
KJIMEHTOB, JIsi pabOThl MO CETH MOXHO HCMoyb30BaTh coeauHeHue no TCP-IP.
KJMeHT MoAKJIOUMBIIMCH K CepBepy MOCBUIAET KOMaHbl AJjisi paboThl ¢ daiaamu,
CEpBEP BBINOJHSIET, T€ UM HHbIE NEHCTBUSI M BO3BPAINAET OTBETHI KJIMEHTY. KimeHT
JOOJIKEH OJHOBPEMEHHO MOJKIIoYaTbCsl K rpynmne cepBepoB. Co CTOPOHBI KJIMEHTA
noszkeH ctosATb FUSE MonyJib KOTOPBIF MO3BOJISIET MOHTHPOBATD (DalIOBYI0 CHCTEMY
Ha KJMEHTCKYI0 MallWHY, CEpPBEPHAsl K€ CTOPOHA IPOCTO BBINOJHSAET OECHCTBHUS HAZ
(parinamu ucnosb3ysi cucteMusie Bbi30oBb sigpa UNIX. B kauecTBe npoTtokosia oOmMeHa
MOKHO pa3padborarb npoTtokoa Ha ocHoBe XML (eXtensible Markup Language) u
oOpabateiBaTh ero XML mapcepom no texnonorun SAX (Simple API for XML).
®opmar XML 1o3BoJsisIeT co3aaBaTh JIETKO PACHIMPSIEMbIA UHTYUTHBHO MOHSITHBIN
NPOTOKOJI pa3METKH, TAKUM 0Opa3oM MpH BHECEHHUH MOJAH(HUKALKA B HOBBIX BEPCHSIX
(haiioBOM CHUCTEMBI MOXKHO JOOHUTBCSI, TOTO UTO CTapble BEPCHH KJIHUEHTOB OYyayT
paboTaTh ¢ HOBBIMH CEPBEPAMH U HAOOOPOT O€3 BHECEHHST 3HAUUTEIbHBIX U3MEHEHUH B
kon nporpamm. OgHako XML He no3BosisieT nepegaBaTh BHyTPH ce0sl MOTOK JTaHHbBIX
Takux Kak (abl. [IOCKOJNBKY MPOTOKOJ SIBASETCS TEKCTOBBIM, OH HE MOXET
o0ecrneunTh mnepenayy CHMBOJIOB, KOTOpbIE SIBJISIIOTCSI YacTbhl0 €ro pasMeTku. s
pelleHrsT JaHHOHW MpoOsemMbl OOBIYHO MCIOJIb3yI0 KOIMpPOBKY ¢opmata MIME
(Multipurpose Internet Mail Extensions — MHOroueseBble PpacIIUPEHUs TOYTHI
WUHTEpHETA) — CTaHAapT, ONUCBHIBAIONIMN MEpedady pasjMYHbIX THUIOB HAHHBIX IO
9JIEKTPOHHOW MOYTE, a TaKke, crneuudukanus sl KOJUPOBAaHUST HH(POPMALHMH H
(popmaTHpOBaHHST COOOMEHHIH TaKUM OOpa3oM, UTOOBI UX MOXKHO ObUIO MepechbulaTh
no Hureprery. OpgHako paHHBIA (pOpMAT BBI3BIBAET 3HAYHUTEJNIBHBIA MPHPOCT K
NEPECHIIIAEMOMY TpaHUKy OT cepBepa K KJIMEHTY, UTO B PE3YJIbTATE MOKET IMOBJIEYD

3HAUUTEJbHOE  3aMelJIeHHe  (PYHKLUHMOHHPOBAHUSI  CUCTeMbl. [nsga  pemeHus
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MOCTaBJICHHON 3aJaud MOXHO HCIIOJIb30BaTh BTOPOH [BOMUHBIM MPOTOKOJI, uepes
KOTOpbIA OyAeT MPOU3BOIUTHCS Mepefada coaepxkumoro ¢annoB. B Takom ciyuae
KJIMEHT U cepBep Oyde UMeThb [1Ba NMOCTOSIHHO OTKPBITBIX cOeqUHEHHs. Uepes nepBoe
COoelMHEHHe OyneT MpOU3BOOUTBHCS Mepefava 3alpocoB Ha (palyIoBble ONEPALHH
(YTeHHE COAEPKHMOIrO IUPEKTOPHH, MNEPEUMEHOBAHHE YIAJECHHE, IOJIyUEHHE H
U3MEHEeHHe aTprHOyTOB (palIOB U MPOUYME ONEPALMH), a IO BTOPOMY MPOTOKOIY Oyner

MPOM3BOJUTHCS] HETTOCPEACTBEHHO caMa Mepeaaua JaHHbIX COOePKUMOTro (paisioB.
2.1 TpeboBanus k paspadbatsiBaemont O®C

[Ipu mnocTpoeHun (padIOBOH CHCTEMbl CJEAyeT YYecTb CJeAylolue
TpeOOBaHMSI:

* B Cciyuae OIMMOKHM HEXBATKH IHUCKOBOIO MPOCTPAHCTBA, JIAHHbBIE OJIKHBI
ObITh MepenucaHbl Ha APYTyl0 MallWHy, W MPOH3BEAeHa A0-3anuch. Ecim
MOJI0OHBIX MAIMH HEe HAaHAEHO, TOr4a BbI3bIBATh OLIUOKY;

* B CJIyuae OTKJIIOUEHHS] KOMITbIOTEpa B MOMEHT 3alMCH J10JKEeH ObITh BHIOpaH
HOBBbI KOMIIBIOTED W JaHHBIE Tepe3anucaHbl Ha Hero, TakuMm o0Opazom
nporpaMMa Ha CTOPOHE KJIMEHTAa JOJDKHA KAIHPOBaThb [aHHbIE U
MIPOU3BOAMTD HX 3AMUCh HA BLIOPAHHBIH KOMITBIOTEP MapaJijiesIbHO;

* QporpamMma JOJKHA (PyHKIMOHUPOBaTh B onepauroHHON cucteme UNIX u
€€ Pa3HOBUAHOCTSIX;

* paspabaTbiBaeMO€ NPUJIOKEHHE AOJUKHO COCTOSITb M3 JBYX MPOTrpamMM:
KJIMEHTa KOTOPBIM TMOJKJIIOUAETCS K HabOpy CepBEpPOB U BbINOJHSIET
omepauydu Hajg padgamMu, W CcepBepa, KOTOpbIH peannsyeT ¢aiioBylo
cuctemy. KUiIMEeHT MOAK/IOUaeTCs K CEpBEPY M MPOH3BOAUT OINEpAIMU HaT
(parinamu. J10OOM KJIMEHT MOXET MOJKJIIUYATBCS K OJHOMY MM OoJiee
CEPBEPOB OAHOBPEMEHHO, JIIOOBIE CEpBEpa MOTYT ObITb MOAKJIIOUEHBI K

HCCKOJIbKHUM KJIMCHTaM;
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e (painoBasi cucTema [OOJKHA TMOANEPKHUBATH paclIMpsieMble MOOYJH s
cepBepa U KJIMeHTa, Oyarogapst KOTOpbIM OyAyT OCYHIECTBIISIThCSI ONEepalyn
¢ padnamu, BBIOOP KOMMBIOTEPOB IJIs1 3aMKCH (pajioB, ayTeHTU(UKALHUS U
MPOYHE IEUCTBHS,

* IS peaju3alMd Tepelaud JaHHbIX pa3paboTarh JBa COOCTBEHHBIX
NpOTOKOJIa 0OMeHa HH(opMaluerd Mexay CEpBEPOM U KJIMEHTOM, OJIUH ISl
nepenauyd MeTaAdaHHbIX, BTOPOH [Jis MepeAaud COIepKUMOro aiios,
Oylarogapst KOTOpsIM Oy Iy T MPOU3BOJUTHCSI BCE MOCTABJICHHBIE 3a]]AUH;

* BHYTpPU MPOTOKOJA NOJIKHBI ObITh MaKeTbl MOJAJAEPKAHUS COEIUHEHHUS IJIsl

NPOBEPKH pabOTOCIIOCOOHOCTH CEPBEPA.
2.2 CtpykTypa paspabaTsiBaeMom (hpaiOBON CHCTEMBI

B pesynbTaTe aHaiuza nojgyueHHOHM HH(OpMalUd MOKHO BBIIEIUTh OCHOBHBIE
COCTABJISIIONIME YacTH pa3padaThiBaéMOM MPOTrpaMMbl MW MPOUJUTIOCTPUPOBATD

B3aUMOJEHCTBHE C IPYTHMH KOMIIOHEHTaMH CUCTEMBI (puc. 2.1).

[
3aNpockl HaAN0E KNAEMT | CEpBEp

I I
l I
KAMEHTCKOMo Npoyeccal | paspabaToieaemon G "‘l—)"' paipafiaTeeasmon ©C '
I I
l I

A [

Y

+ i
+ o

Anpo cHCTEME Janpockl hafRnop

VFS mHTepdenc Appo cHCTEMBl

FUSE Mooynb WrTepdedc NFS /’ﬁ‘\\

—

HMELTHWA QMCK
CepRepa

S

Pucynok 2.1 — Cxema B3auMOJeHCTBHE pa3padaThIBAEMOM MPOrpamMmBbl C

KOMITIOHEHTAMH CHCTEMbI
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31ech NyHKTHPOM BbIJIEJIEHA Ta YacTh KOTOPYIO TpebyeTcs paspadorathb. CBsi3b

COCOUHAIAA CEPBCPp H KJIIMCHT ABJIACTCA CBSA3BIO MHOIHC K MHOI'HMM, T.C. OIHWH

KJIMEHT MOXCT IMOOKIIIOYATbCA K HCCKOJIbBKHUM CCPBCpaM H OOHH CCPBCP MOKECT OBITH

MNOAKJIIOYECH K HCCKOJIbKHUM KJIMCHTAM OJJHOBPCMCHHO.

CTpyKTypy c€O30aBacMOH NPOTrpamMMmbl, TOTJa MOXKHO OIHUCATh CJEAYIOUM

obpasom (puc. 2.2).

QCHREHOR MO0y s
KAHEHT

Mooyne I:Ipaﬁ OTEMW

sanpocor oT FUSE

A

KOHEWUMYPaLWOHHBIR
MOOYNe KNWERTS

WuTepdgeic
obpafoTen 3anpocon
0T CEpBERa

Ha XML

* - Mogynu cTaH3

ObpaBoTka 3anpocos cepeepa

Magyne ipaH"EH”H W Mooyne ynpaenaduwa
CEpPBERA MM | ¥ CEpEERaMM

NpoToakon faHHL
{BMHaPHBIA)

- ]
I
!
Bazopwli
EOHEUryPaUMOHHEIR MOy N
- L]
I 1
Monyne obuwkx dyHEUMA
CEpB2pa U KNWeHTa

cepeep paijpabaTeiBaeMol ©C

WuTepdenc
ofpafaTkK 3anpocoe
OT KNWEHTS

o NPpATORON 3aNpOCoBE OCHOBEAHH bIA i

QCHOBHOA MOoayne

ce*epa

Mogyne obpaboTrm

- JANPOCOE OT KAMeHT3

A

T~

KOHDWIYPALWOHHBIE MO0y Nk
Cepoapa

Pucynoxk 2.2 — CTpyKkTypHasi cxema pa3padaTbIBAEMOM MPOrpamMmbl

Takum 06pa30M MOJHO BBIICJIHUTDb OKOJIO MIECTHAAIATH B3aHMOCBA3aHHbIX

MOJYyJIEH.

OO6mue MoayJiu 115l cepBepa U KJIMeHTA:

IIPOTOKOJI 3allpOCOB OCHOBAaHHBIM Ha XML — omnuchiBaeT cam IPOTOKOJ
paboTHI KJIMEHTA U CEpBepa;

MOAYJb CTaH3 — B HEM OIMCHIBAIOTCSI CTaH3bl KOTOPHIMH OOMEHHBAETCSI
CepBEp U KJIUEHT;

0o0paboTKa 3ampocoB cepBepa M KJHMEHTa — OIUChIBA€T MPOTOKOJ,

KOTOprfI BBITIOJIHACT 3allpOChl Ha IIpUHEM H IMEpcaauy CTaH3, HaHHBIX
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(paiioB, UTEHHsT COAEPAKHUMOrO W OTIpPaBKa COIEPKUMOro paiios,
o0beIuHSIs B ceOe OMHAPHBIA MPOTOKOJL;

*  OWHApHBIA MPOTOKOJ — MOJYJIb OMUCHIBAET CaM MPOTOKOJI Yepe3 KOTOPbIH
OymeT MNpOW3BOOUTHCS Mepedada OaHHbIX, KOHCTAHThl HIEHTH(PHUKATOPBHI
MAKEeTOB, CTPYKTYpbl NEpelaBaeMbIX JMAAHHBIX M METOAbl C TOMOLIBIO
KOTOPBIX OyAeT nepeaaBatbcsi HHgopMalisi B OMHApHOM MPOTOKOJIE. A Tak
ke uHTepderc coObITHUI NPUXOASIIUX OT OMHAPHOTO MPOTOKOJIA;

* MOAOyJib OOmMMX (PYHKIMH cepBepa M KJHMEHTa — colepxkar obmue
rio0anbHple (PYHKIMM M THUIBl JAHHBIX, KOTOpBIE HCHOJIB3YIOTCS Kak
CEPBEPOM TaK U KJIMEHTOM;

* 0a30Bblll KOH(UTYPALMOHHBIA MOAYJIb — B HEM OINHCAHbl CBOHCTBEHHBIE
Kak sl KJIHEHTa TaK M IS CepBepa HaHHble W3 KOH(UTYPALMOHHOTO
(paiina.

Monynu KiIHeHTa:

*  OCHOBHOHM MOJYyJb — COJAEPKHUT METO[ main;

* wmoayib 00paboTku 3anpocoB FUSE — Copepxkur camy BUPTYaJIbHYIO
(paliyioBy10 cucTemMy, B KOTOPOH HaxonsTcsl padyibl XpaHSIIUECs Ha
cepBepax;

* MOIYJb YNPAaBJICHUS CEPBEPAMH — COJEPKHUT CIHCOK 9K3EMIUISPOB
CEpBEpPOB, B HEM OINMCAHbl CaAMH CEpBEpa, COLEPKATbCS SK3EMILISIPbl HUX
NPOTOKOJIOB, Yepe3 KOTOPbIE K HUM BBITOJIHSIIOTCS 3aPOCHI;

*  KOH(UrypalHOHHbI MOIYJb KJIHUEHTa — B HEM HAXOJUTCS MPOU3BOIHBIN
oT 0a30BOr0 KOH(pUIypalMOHHOTO MOIYJIsl MOAYJIb, B HEM ONHUCHIBAETCS BCE
CBOMCTBEHHBIE [J1s1 KJIMEHTA JaHHbIE U3 KOH(PUTypalMOHHOTO haiia;

* uHTepdenc 00pabOTKU 3alpocoB OT CepBepa — COIEPKUT HUHTepdenc B
KOTOPOM OIKMCaHbl METOJbl BBI3bIBAEMBbIE NPH TEX HJIH HHBIX COOBITHSIX

MPOUCXOOAIIHUX Ha CEPBEPC U BO3BPATA OT HETO KOMAaHI.
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Monynu cepsepa:

*  OCHOBHOM MOJYyJb — COJAEPKHUT METO[ main;

* MOAyJb OOpaOOTKM 3amMpoCOB  KJIHEHTa —  COAEPKUT  METOMbI
BBITIOJIHSIIOIIUECST TIPU TMPOHMCXOXKIEHHUH COOBITHH Ha CTOPOHE KJIMEHTA,
3aITpOCOB HA UTEHHE (PalJIOB U KaTaJIOTOB;

* MOIYJb YIpPAaBJEHUS KJIHUEHTAMH — COHEPKHUT CIHCOK 9K3EMIUISIPOB
KJIMEHTOB, B HEM OIHUCAaHbl CAMH KJIMEHTBI, COAEPKATHCS SK3EMIUISIPbl HUX
NpoTOKOJIOB. OT HHUX CepBep MOJIyyaeT 3alpOChl HA T€ WM UHBIE IEUCTBHUS
BBIMOJIHSIET KaKWe JIMOO COOBITHUSI CBSI3aHHBIE C peaJbHOM (halJoOBOM
CHCTEMOH,

*  KOH(pUrypaurOHHBIM MOAYJIb CEPBEPA — B HEM HAXOJHUTCS MPOU3BOAHBIA OT
0a30BOro KOH(UIypaluoOHHOTO MOAYJSE MOAYJIb, B HEM OITUCHIBAETCS BCE
CBOMCTBEHHBIE [JIs1 CEPBEPA IaHHbIE U3 KOH(PUTYpaLMOHHOTO (haiia;

* uHTepdenc 00pabOTKH 3ampOCOB OT KJMEHTAa — COAEPKHUT HHTepdenc B
KOTOPOM OIMMCaHbl METOMAbI BBI3BIBAEMBIE NPH TEX WM HHBIX COOBITHSIX

MPOUCXOISIIIMX Ha CTOPOHE KJIMEHTA U BO3BpaTa OT HErO KOMaH[I.
2.3 OcHoBHbIE anroput™Mbl pazpadateiBaemon OC

B paspabaTrbiBaeMbIX MPHJIOKEHUSX MOXKHO BBIIEJIHTh OCHOBHBIE AJITOPHUTMBI,
111 B3aUMOJEHCTBHUS CcepBepa M KJMeHTa. YacTb M3 aJrOPUTMOB YHHKaJbHA IS

KJIMEHTA U CEpBEPA, YacTh SIBJISIETCS OOLIEH.
2.3.1 AnropuT™Mbl YHUKQJIbHBIE [1JIS1 CEPBEpa

CepBep MNpHHHMAET TNOJAKJIOYEHHsSI OT KJIHMEHTOB W HX o00pabaThiBaeT B
OTAEJbHBIX MOTOKAX, JJIsS 9TOr0 CHauajaa CepBep HHULHAIM3UPYET HauaibHble TaHHbIE,
3arpykaeT KOH(UTypalHOHHBIH (bals, CO30aeT COKETHble MOAKJIIOUEHHS, s

npoTokoJjia Ha ocHoBe XML W 1 OMHapHOro MPOTOKOJIAa. 3aTeM CEPBEP OKUAACT,
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KOTrJla K HEMY MOJKJIIOUMTCSI HOBBIM KJIMEHT, MOCJIe Yero OyAeT MoJyueH JAeCKPHUIITOP
COKETa, 9TOro KJIHEHTAa, 4epe3 KOTOPBbId HEOOXOOUMO MPOU3BOAUTh OOMEH JaHHBIMHU
KJIHMEeHTa W cepBepa. Ha crenyomem sTane cepBep CO30AE€TCS HOBBIM MOTOK
yOpaBJIeHUS, BHYTPH, KOTOPOTrO MPOHUCXOAUT OCHOBHOM LIHMKJ B3aUMOAECHCTBHUS
KJMEHTAa U CepBepa, N0 TeX MOp MOKa KJIUEHT HE OTKJIIOYHMTCS, a OCHOBHOM MOTOK
MPOrpaMMbl MEPEXOJUT B OKHUIAHHUE MOAKJIIOUEHHSI HOBOTO KJIMEHTa. B ciyuae eciu
cepeep mnonyuun curHan 3asepmieHuss npuioxenus, SIGINT, mnpousBonutcs
o0paboTKa CHUrHaja, B TaKOM CJyyae Mporpamma IMpOU3BOJUT OCBOOOKIEHHE BCEX
MBIOTEKCOB OXHAAIMUX Kak MO OHHAPHOMY MPOTOKOJY, TaK MO MPOTOKOJY Ha
ocHoBe XML pnaHHBIX, OTOpaBJsSIET KJIMEHTY 3ampoC Ha OTKJIIOUECHUE CcepBepa, H
BBIXOJIUT M3 BCEX IOTOKOB OOpaOOTKH KJIHEHTOB, OCBOOOXKJAeT BbIJE/ICHHbIE
PECYPChI, COKETHBIE COEIMHEHHS], U KOH(UTYpALMOHHBIN (pailyi, 3aTeM MNporpamma-
CEpBEP 3aBEPIIAET CBOIO paboTy.

OOmui aaropuT™M TMNOAKJIIOUEHHs] KJIUEHTOB K CepBepy MOXKHO OITUCATh
cienymomen 0J10K-cxemMoi (puc. 2.3).

BHyTpu notoka oOpabOOTKH KJIHMEHTa MOXHO BBIAECJIWUTH AJTOPHUTM KOTOPbIH
OyIeT BBIMOJHATBHCS TMapajIeibHO ISl KaXJIOro KiHeHTa. B KauecTBe BXOIHBIX
JAHHBIX B HETO MEepPenalnTCsl HAEHTU(PUKATOPBI COKETHBIX MOJKIIOYEHUN K KJIHEHTY IO
OWHApHOMY MPOTOKOJY W MO MPOTOKOJy Ha ocHoBe XML. 3atem mnpousBoAMTCS
HUILIMAlUsl JaHHBIX Mapcepa Ha ocHoBe XML mpoTokoja U OMHAPHOTO MPOTOKOJA.
Cospnanue XML mnapcepa, kotopeii OyaeT npous3BoauTh pa3doop XML mnortoka.
Peructpamus oO6pabOTUMKOB COOBITHUH Ha Havajla W KOHEll Tera, IJjisi MOTOKOBOIO
pasdpopa, a Tak-)Xe€ Ha TMPOM3BOJIbHbIE JAaHHbIE BHYTPH TEroB. J3aTeM s
MOJIKJIIOYEHHOIO0 KJIMEHTA TMPOM3BOAUTCS pPErucTpauds MOAyJieH, MOAyJud OyayT
oOpabaThiBaTh 3aMpoChl MPUXOASIIME OT KJHWEHTa, U JOJDKHBl 3aperdCTPHPOBATDH

00pabOTUHKH.
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FHMULMan1zaunna

Cepeep MHMUKWANKM3MEYET HAYANEHEIS JaHHE &

3arpyHacT KOHGWIyRalnoHHBA dain

CO3A3eT COKETHOR NoAKNKYeHe ANA GHapHoro NpoToKona
M1 OpoOTOKONA Ha ocHoBe XML

>

CHnaaHKe
NoaKNoYeHA
KNWeHTa

—EEHL1 He nomyJeH CMrHan 3aeeplleHKA

CozgaHve noTo-
ka oGpadoTKK
KNWMeHTa

]

OceobokaeHMe

Pucynox 2.3 — AJITOpUTM OpraHy3aliy NOIKJIIOUEHHH KJIMEHTOB K CEPBEPY

| | Cepeep yHMUTOMXaeT COKETHO® CORAMHEHMe, oCBoBOMAaeT
JaHHbIE CEAZAHHBIE C KOHDWUIYRALWOHHBIM dainom

[Ipu peructpauuu MOAYJIEH BBIUMCISETCS HOBBIM 1D 3aperucTpupoOBaHHBIX MOMYJIEH,
OH Oyner mepenaH B (PyHKLUMIO PETHCTpalMd MOAYJIEH, U B (PYHKUMIO YIAJICHUS
perucTpanui monyJjed. Ha ciemymem stane co3gaeTcsi MOTOK 00pabOTKH OMHApHOTO
NPOTOKOJIA, a 3aTEM BXOJ B LIMKJ pa3dopa MpoTokoJia Ha ocHoBe XML, 9TOT muK:
OyAeT BBIMOJHSTCS 10 TeX MOp MoKa JUOO0 He OyIeT MOoJyueH 3aKPbIBAIOIUHACS TET OT
cepBepa </stream:stream> MO0 10 3aBepiIeHUs] pabOTHI Mporpammbl cepeepa. [locie
3aBEPLICHUS padOThl C KJIMEHTOM MPOU3BOIUTCS YIAJCHUE PETUCTPALMH MOAYJIEH, U
3aKPBbITHE COKETHOTO MOIKIOYECHHS.

OnurcaHHbIA AJITOPUTM MPENCTABJIEH HA PUCYHKE (pHUC. 2.4).

Peructpaumio Mopaysnew [Jisi MPOTOKOJIOB, MOKHO BBIOEJIUTb B OTACJIbHBIN
anroput™. Kaxkapii MoAyJib [OJKEH 3aperucTpupoBath OOpabOTUMKH  CTaH3
NPUXOJSIIIUX K3 KJIHWEHTa, KOTOopble OH Oyjaer oOpabaTeiBath. BxomHbMH

napaMeTpaMi OAHHOI'O aJICTOPHTMa SABJIAKTCA YKaA3aTCJIb Ha 00BEKT IMPOTOKOJIA Ha
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I Hauano )

icl cokeTta G-
apHoro 1 XM
npEoToKona

FIHMUManM3aWma AaHHe X Napcepa Ha ocHoee XML
npoTokona 1 GrHapHoro NpoTokona, CozgaHume XML
napcepa, KoTopeliA Gy0eT NpoWEoaMTe pasGop XML
FIHML M ANA3 a0 115 -
U = notoka. Ferictpadia odpadoTykoe coBu T Ha
Hayana v KoHeu Tera, 4na noTokoeoro padpopa,
A Tak-¥e HA NPOoW3BONLHEIE AAHHEIE BHYTPI TAr OB

EblMMCNEHKE

id=id+1
curlD=id
EEEE—
A Fermctpaumna
MOIYNA

——{3apEFL1ETpL1pﬂBaHHbI BCE MOOYNI?

BCE MOOYNIAT
HeT
nd

Bxon B MOTOK
pazbopa G1Hap
Horo NpoTokona

J FazGop AaHHE X ONpMXoAAWLAE no XML
Pamm;'{%ﬂLaHHb' -——— NPOTOKONY, KOTORLIA By eT BB NONHATLCA A0
FARRpWEHMA PadoTel C KNMEHTOM

—_—

YaoaneHWe per-
CTRAaUKKA MoaYnA
A nepenaua curlD

BCE MOOYNIAY

——— ¥OaneHu BCe MO4YIIT
HeT

BaKpEITIME COKATA
HOrg coenkHe-
HWMA C KNMeHTOM

Pucynok 2.4 — AJITOpUTM LUKJIa 0OpaOOTKH KJIUEHTA

ocHoBe XML, ykaszaresp Ha OOBEKT OHHApHOrO MPOTOKOJA, YKasaTejlb Ha

KOH(HUT'ypaMOHHBIA (halJl cepBepa, U UIAECHTH(PUKATOP PETUCTPUPYEMBIX MOAYJIEH.
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Mopaynb co3naer HeoOXoaumble 0OpabOTUMKHK CTaH3, U PETHCTPUPYET HX B OOBEKTE
nporokoJa Ha ocHoBe XML. CoxpaHsieT yKa3aTes Ha MpOTOKOoJIbl Ha ocHoBe XML u
OMHApHOrO MNPOTOKOJIAa BO BHYTPEHHHE CTPYKTYpbl, HPH 9TOM HIEHTHU(PHKATOP
PETUCTPUPYEMBIX MOJYJIEH, MOXKET ObITh HCIOJIb30BAaH KaK KJIOU B 9TOH CTPYKTYpE,
IJIs1 TOrO YTOOBI pas3jiMyaTh KJIMEHTCKHE NMOAKMoYeHus. Huxke mpexacraBieHa OJIOK-

CXeMa aJropuT™Ma perucTpauuu MoayJs (puc. 2.5).

Hauano

BinaryProtocol

Cozpadve ofpaboTYMKOE KakA0A ANA CTAH3 KOTOPLIE
Heobxoammo obpadoTare, gobaeneHKe 1Mx g Protocol

CozgaHne

CoxpaHeHMe yKa3aTena B0 BHYTPEHHER CTRYKTYRE C
CoxpaHeH1e KMOYOM — WAEHTWHWKATOPOM KNMeHTa

gce_obpadoTuMkm[curiD]=cozaaHHel e _oGpadoTylK i

Pucynox 2.5 — AJITOpUTM perucTpaiuud MoayJjieH cepepa

ANropUTM yJaneHuss MOJIYJISl BBINIOJHSIETCSl TMOCJE OTKJIIOUEHHS! KJIMEHTa, B
KauecTBE BXOIHBIX [JAHHBIX €My [EepelaeTcss HIESHTH(UKATOP MOIKJIIOUEHHBIX
monyneH, modld, oH wHcrosb3yeTrcst 1Sl MOMCKAa HYKHOTO yKasaTessl Ha KJjacc
NPOTOKOJI KJIMEHTA, U Ha CTPYKTYpPYy KOTOpasi coaepkuUT oOpaboTunku ctaH3. Hanee
NPOU3BOJUTCSl YIAJE€HHE PErUCTpaluuid OOpabOTUMKOB M3 OOBEKTa MPOTOKOJA Ha
ocHoBe XML H yHHUTO)XEHHE OOBEKTOB OOpabOTYMKOB CTaH. AJTOPUTM YIAJICHUS

MOZYJIs MOKHO MPEACTaBUTh CleAyomuM 00pasoM (puc 2.6).
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I Hauano )

ClientiD»

voaneHWe pervcTpaniiy ofpadoTUMKoe CTaHa:
¥YaoaneHue obpadoTunki=ece_obpaboTyki[ClientlD]
voanTe(ece_obpadoTunkKClientlD])

Y¥HMUTOHEHKME 0BbekToE 0GpadoTYMKOR CTaH3:

YHuuTOKEHNE ¥HAUT OHITE (DG paboTuK M)

( KoHey ]

PucyHok 2.6 — AIroput™ yaajieHusi MOOYJIed cepBepa

2.3.2 AIropuT™MBbl yHHKAJIbHbIE AJIS1 KJIMEHTA

KJiHMeHT [ooKeH MNOJKIIouaTbCsi K  HECKOJBKHMM  cepBepaM, MOCTOSIHHO
NOJIEPKHBASI C HUIMH COEIMHEHHE, BBIIOJHSS OEUCTBUS Haj (paijaM Ha UX AHUCKax.
CrucoK cepBepOB KJIMEHT JOJKEH B3sIThb M3 KOH(UI'ypalHMOHHOro ¢paniaa, H
NOJKJIIOYUTBCST K KaXkAOMY, 3alyCTUTh MOTOK OOpabOTKH, 3aperucTpUpoOBaTh
00pabOTUMKK onepauui Hax (paiiamu B CTpyKType fuse_operations ¥ BOUTH B LIUKJI
FUSE, koTopblii 3aBeplIMTbCsl TOJIBKO TOrda, Korjaa paiaoBass cuctema Oyner
OTMOHTHPOBAaHa.

Ha HavanbHOM 9Tane paboThl KJIMEHTA, OH MOJyyaeT HEOOXOJUMbIE JaHHbIE U3
KOH(purypaumonHoro ¢ana. st  9TOro co3gaeTcss 9K3eMIUIsIp  OOBEeKTa
KOH(pUrypaurMoHHOro (paiia, 3aTe€M H3 HEro KJIMEHT MOJYyyaeT aJpeca CepBEpOB,
NOPTHI 7151 MOAKJIIOYEHHs] 10 OMHApHOMY MPOTOKOJIy U MPOTOKOJY Ha ocHoBe XML,
IJIs KaXIOro cepeepa. B muKie, sl KakIOro cepeepa CO3HACTCS 9K3EMILISIP
00BEKTOB OMHAPHOIO, U MPOTOKOJa Ha ocHOBe XML, 1 Npou3BOOUTCS MOAKIIOYEHHE,

€CJIM OHO MPONUIO YCHEIHO TO CO3JAITCS MOTOKH AJjisi 0OpabOTKH OHHApOro
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MPOTOKOJIA U MPOTOKOJIa Ha 0cHOBe XML. Eciii MOOKIIIOUUTBCS HE TOJYYHIIOCh TO B
TaKOM clJlyyae, agpec CepBepa, U MOPThI 3aHOCSATCS B CTPYKTYPY, KOTOpasl COXpaHseT
OaHHbIE [JI1 HE TOJKJIIOUEHHBIX CEpBEpOB, 9Ta CTPYKTypa OyAeT ompolmeHa B
OyIylOIWEM H aJFTOPUTM MOAKJIIOUEHHS] OyAET BBHIIOJHSTBCS €.le €le pas, IJsl 9THX
cepBepoB nepuoanyeckd. Ilocie TOro Kak KIMEHT OyIeT MOAKJIIOUEH KO BCEM
OOCTYMHbIM cepBepaMm, Co3malTcsi MOTOKH OOpabOTKHM OHHApHOTO MPOTOKOJa H
NpOTOKOJa Ha ocHOBE XML OHM TOUHO Takue-ke Kak Ui cepBepa. EQMHCTBEHHAs
Pa3HHIa NPOTOKOJIOB CEPBEPA H KJIIMEHTA COCTOUT B TOM UTO KJIMEHT MOJKJIIOUAETCS K
cepBepy, a CEpBEP OKUAAET COKETHOE MOJKIIOYEHHE OT KIIHEHTA.

Ha cnenywomem stane npou3BOAUTCS PETrUCTpalMsl MOIYJIEH PpaCIIMPEHHH
KJIMEHTa OHA, COCTOUT B 3arlOJHEHHH CTPYKTYpbl OOpaOOTUMKOB (DYHKUHUH, IJis
onepauui Haj ¢aiyioBor cucteMor. B Moaysim pacmvpeHuil nepenaeTcsl ykasaTesau
Ha 00BEKT KOH(UTYpaHOHHOTO (haiiyia, a TaK-kKe yKasaTeJeH Ha CIHCOK, COCTOSIIHUM
U3 yKazaTeJied Ha 00beKTbl OMHAPHOT'O MPOTOKOJIA U MPOTOKOJIa Ha ocHOBe XML, miist
KaXJOro ceppepa K KOTOPOMY MNOJKJIIOYEH KJIHUEHT. Moayyu, MpH BbI30BE (DYHKLHUH
o0paboTku nerctBui Hag OC, OTCHUIAIOT 3aMpOChl HA CEpBEpa, U MOJYYalOT OT HUX
OTBETHI.

JlaHHBIA AJITOPUTM MOKHO NIPEACTABUTD CJAEAYIOIUM o0pasoM (puc. 2.7).
2.3.3 O06mue anropuTmbl 1J1s1 KJIMEHTA U cepBepa

[{ukn pazdopa AaHHBIX MPUXOASMIMX MO MPOTOKOJIY Ha ocHoBe XML, moskeH
OBITb OpraHM30BaH BHYTPU MOIyJisl pazdbopa XML, naHHeI MOJYJIb HCIIOJIb30BaH Kak
B CEPBEPHOM TaK U KJIMEHTCKOH YaCTH.

CHauvasia mpou3BOOMUTCSl co3naHue mapcepa XML koTopeii Oynet pa3oupatb
NPUXOJSIHE C IPOTHUBOMNOJIOKHON CTOpOHbI gaHHble. [lapcepy mnepenaworcs
yKa3aTesu Ha (pyHKLUHH KOTOpble OyAyT BbI3bIBATbHCS MPH MOJTYUYEHHH Havyasla, KOHLA,

HJIA TIPOU3BOJIBHBIX JdHHBIX BHYTPH TEra. 3aTeM Yepe3 YKC CO3JaHHbIC COKCTHBIC
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Hauano

MonyuMTE CMIACOK CRPERQOE M3 KOHDWMYDALMOHHOM 0
addres tarna;

hin_port addres - Agpec cepeepa

¥ml_port bin_port - nopt GHapHoro NpoTokona
¥ml_por-nopT NpoTOKoONa Ha ocHoBe XML

»
CozgaHne MonyuMTE 3NEMEHT CMMCKA CRPERQOE.
HML, Bi1HapHoro Cozpare obbekT SKHapHOro NpoToKpoNa
MPOTOKONOE 11 0BBEKT NPOTOKONA HA OCHOBE XML
MoaknyeHne
K CEpEEQY
HeT aa
OAKMKOYEHO!
A NofaenTe CRpERL] NoGaenTe Cepeeld
B CMWMCOK He B CMMCOK
NOAKNKYEHHBI X o4k NHYEHHB X
Co3naTe NOTOKIA BEH M KOTope X G
CoznaHKe A VTR op YANT
NOTOKOR obpafaoTeleaTeCA GMHAPHLI NPOTOKON
M1 NPOTOKON HAa ocHoBe XML
Janvk Bxon B noTok oSpaboTk GUHapHoro 1 XML
noToka MNpoTOKONOE

BoneWe HAT 3INeMAHTOR B CMMCKE CRQBRQOE

FercTpaumna
MOLYNER
pacwKpeHnia
I
Belzoe | Bxonwmm B 0CHOBHOW Wikn FUSE
fuse_maing fuse_main

PucyHok 2.7 — ANTOpUTM NMOOKJIIOYEHHS KJIIMEHTA K CEPBEPaM
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MOJKJIOYEHUs] TPUHUMAIOTCSl JaHHble, KaxJash TMOpLUUsSl TMOJYYEeHHbIX HJaHHBIX
nepenaeTcsl napcepy, KOTopbld UX aHaJu3upyeT. B ciyuae eciu oObeM MOJTyueHHBIX
OAHHBIX paBeH HYJIIO, 9TO O3HAYaeT 4To JIMOO Mpou3ouuia OmHOKa COeAUHEHUs, JTMOO
KJIMEHT OTKJIIOUWJICS, JUOO B pe3ysbTare aHajiu3a [NaHHBIX MapcepoM IMPOH3O0ILUIA
OMMOKAa U OH BEPHYJ OTPHLATEJbHBIA pe3yJbTaT, TOrAa MPOUCXOAUT YHUUYTOKEHHE
napcepa U yHUUYTOXKEHHE WHHULIHAIU3MPOBAHHBIX [JIs1 pa3dopa NaHHBIX, .MBIOTEKCOB H
MPOUUX pecypcoB. ANTropuT™M pazdopa mnoTtokoBoro XML  MOXKHO mNpencTaBUThH
cienymwolen 6J10K-cxeMo (puc. 2.8).

AnroputMm, Oyner BbI3bIBaTh 00paboTumku TeroB XML  mporokoda,
NOCPEACTBOM BHEIIHEro MOTOKOBOro napcepa. AHanau3atop OyAeT HaxOOUTb Hayalo
Tera, BHyTPH NOTOKA JAaHHBIX BUAA:

<ums_tera aTpuOyTl= «3HaueHuel» arpuOyT2= «3HaueHHWe2» aTpuOyTN=
«3HaueHHEeN»>

BeizpiBaTh 00pabOTUMK Hayaia Tera. 3aTeM MOBTOPSITh OMNEpALMIO [Jis BCEX
BJIOKEHHBIX TEroB, BXOAsl BHYTPb [€peBa, MOCJE 4Yero, AOJKHBI ObITb BbI3BaHbI
00pabOTUMKH MPOU3BOJIBHBIX JAHHBIX BHYTPH T€ra, €CJU OHHU €CTh:

<UMsI_Tera aTpHOyThI>

NPOU3BOJIbHBIE TEKCTOBbBIE TaHHBIE

</ums Tera>
JlaHHble U UM Tera Oy Iy T nepenadbl 0O0pabOTUHK.

Eme oauH 00pabOTUMK, MPOU3BOOUT OOpabOTKY OKOHYaHHs Tera. Kaxmbii
TEr10JKEH 3aKpbIThesl. EMy nepenaercst ums tera. B Hem Oy et noJiyueH OJJUH LeJblid
TEr, €CJIM YHCJIO BbI30BOB OOpaOOTUMKOB Havajla U KOHIA Tera pa3jHyaeTcsl Ha OJUH.
B Ttakom ciywae OyneT mosiyueHa roToBasi CTaH3a, KoTopasi OydeT mnepelnaHa B
noaxoasimue oopaboTuuku ctaH3. Eciiu pasHOCTh paBHA HYJIIO, TO 9TO O3HAYAET UTO

oOpaboTaHa camasi BEpXHsisl B IepEBE HOJA M HYKHO 3aBepiiaTtb 00paboTKy. B obmem
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I Hauano ]

CozgaHie
ML napcepa

MonyueHe: MonyueHe AaHHe X Gydepa M2 COKeTHOr O
Buffer  f——————— COBOMHEHMA, 2aMck MX B NepemeHHwe Buffer
datasize Fazmep gaHHu X datasize

¥HIAUT OXEHIE
XML napcepa
——
BelnonHeHWe gyHEULWMK pasbopa XML oaHHbI X
FasGop ML | napcepon, Nepegava e napcep Buffer, 11 oGbem
napcepom MOoNYUEHHB X LaHHE X, TOMYyUeHe. Pe3yneTar
pazbopa
Brlz0EHl
Do paGoTuK OF
TEroe

HET Owmbka
Wupa}'
na
Y YT OB HME YHAUTOHEHME MHMUMANAZMQ0EaHHE X ANA
ncauﬁnHmEHmé ——————— pazbopa gadHHe ¥, oceoGOoMAEHIME MAMATIA,
MBHITEKCOB 11 MPOYAX PeCYICOE.

( KoHey |

Pucynok 2.8 — AnroputMm pazdopa notrokooro XML
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ciayyae notok XML MOXHO NpeacTaBUTh CiieayomuM 00pa3om:
<stream:stream>
Bepxuuit ypoBeHb, OH Oy[IeT CO3[aH MPU MOJKJIIOUEHHH KJIUEHTOB U CEpBepe
OJIUH pa3.
<UMsI_Tera aTpuOyThI>
IlepBbili ypoBeHb, Ha HEM (hOPMHUPYETCS Liejasi €AUHUYHAST KOMaHJa K
cepBepy.
<WUMsI_Tera aTpuOyThI>
Bonee HHU3KHME YpPOBHH OIHUCHIBAIONIME, HAHHBIE KOTOPBIE
TpeOyeTcs nepeaatb B 00pabOTUMKH CTaH3.
</ums_tera>
</ums Tera>
</stream:stream>
TakuM 00pa3oM MOKHO BBIIEJIUTb TPH B3AUMOCBSI3aHHBIX aJITOPHUTMA.
AJropuT™ 00pabOTKHU Hauaja Tera, peajii30BaH BHYTPH (PYHKIIMU 00pabOTUHKA
HayaJla Tera, BbI3bIBAEMOM MapcepoM. BXOOHBIMM MapaMeTpaMH JAHHOTO aJrOpHuTMa
SIBJISIIOTCSL yKa3aTesib Ha OOBEKT MPOTOKOJA, aTpHOYThl Tera, U UMsl MOJTYYEHHOTrO
tera. CHauajla TEKYIHA ypPOBEHb YBEJIMUMBAETCSI HA €IUHUILY CO3HAETCSl HOBBIN JIUCT
aepeBa, ¢ aTpuObyTaMu attrs ¥ 1 UMeHeM name. B ToMm ciyuae ecyid 9TO nepBbif JICT
JepeBa, TO ecTh TeKymasisa Hoja B oObekTe XML He omepaeneHa, To B 0ObeKTe
NPOTOKOJIAa MPUCBAUBAETCS B KAUECTBE CCBUIKM HAa BEPXHIOI HOY — CO3JaHHAs HOAA.
Tekymass Hoja B OOBEKTE MPOTOKOJA MPUCBAUBAETCS BHOBb CO3IaHHOM. IlaHHbBIM
JITOPUTM MOKHO MPEACTABUTH clenyommen 010Kk-cxeMon(puc 2.9).
AnroputmMa 0OpabOTKH TEKCTOBBIX [aHHbIX BHYTPH Tera, IPUCBAaWBaeT
TEKCTOBbIE JaHHbIE TEKYLIEro Tera, B TEKYIIUH JUCT AepeBa. biok-cxema, anropurma
npeacTasiieHa gajiee (puc. 2.10).

AHFOPHTM O6pa6OTKH KOHIIa Te€ra, B KayCCTBC BXOIOHBIX IIApaMCTPOB
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I Havano ]

Protocol
name
attrs

¥EENAYTE
YIOEEHS,
CO30aTk HoAY

YEENWUMTE YDOEEHE
MEoToKON. TeKYWIA ypoBeHE =MPoTOKON. TEKYILLMEA YPOEEHE+ 1
Coznate nUcT gepeea XML, ¢ atprSyTami attrs 1 MMeHem name

Tekyilad_Hoga=~Cozgate_Hogwatirs, name)

HaeT
003 MEepBan;

BeluMcneHme

MpoTOKON.EERXHAA_HOAa=TeKyllad_Hoaa

BeluMcneHme

MPOTOKON.TEKYWAA_Hoda=TeKylad_Hoaa

I KoHeu )

Pucynok 2.9 — Aaroputm 00pabOTKH Hauasa Tera

Havano

protocol | protocol - O6BEKT NpOTOKONA
data data - TeKCTOERI 2 AaHHbIe

BriyKcneHme MpoToKon.TeKYIWLAA_HOA4a. TeKCTOBR e _AaHHEIe=Cata

Pucynok 2.10 — Aaroput™ 00OpaOOTKH TEKCTOBBIX JAHHBIX BHYTPH Tera

NPUHUMAET OOBEKT NPOTOKOJA Ha OcHOBe XML, U3 HEro U3BJIEKalOTCsl 0OPAOOTUHKH

CTaH3, a Tak-ke TeKylas Hoda. AJITOPUTM BBIOMpaeT mMepBbli 00pabOTUHK,

CpaBHUBAET MOJAXOIOUT JIK OH JJIs JAHHOH CTaH3bl, T.€. COBIAJAET JIM UMs Tera, ero

MMPOCTPAHCTBO HMCH (anH6YT Xl’l’lll’lS, HBHHDMHﬁCH YHUKAQJIbHBIM IJISI KaXXOOI'0 THIIA
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CTaH3) C yYKa3aHHbIMU B 00OpaboTumnke. Eciau Homa mogxoguT, To oH OyAeT BbI3BaH, B
HOBOM MOTOKE, a B KayecTBe MapameTrpa eMmy OyIeT nepejaHa KONUs TeKyLeH
CTaH3bl. 3a TeM OyIeT BbIOpaH CiedylomHui 0OpabOTUYHK, €CJIM OH €CTh, U aJITOPHUTM
noBTOpUTCS st Hero. I[locie Toro kak Bce oOpaboTuuMku cpaboTalT, Oyner
YHHUTOXKEHA TEKYIlasl CTaH3a a B KauecTBE TEKYIIeH BbIOpaH ee poauTesb. [JaHHbIA

aJITOPUTM MpeACTaBJieH B 0JIOK-cxeme Huxke (puc. 2.11).

( Hauano ]

OGpaboTuk,
Hooa

0B paBoTYMK _HOA _NepEsli=nNpoTokon. oBpad oty _HOA . NepEs A
Hona - nomyyeHHoe XML nogaepeen

B2ATb NepELIA
ofpadoTunK

F— OB paBoTunK_TekyW M= 0B pad oTUMK_HOL _NepEbl id;

OBpaboTunK_TekyIW A CylllecTEYeT?

CpaeHeHIe
HoAb ©
ofpadoTuKKom
HeT
nogxogunTs —-—| Hoaa nogxoanr
A L
Bblz0B | _JBrizeaTs
obpaboTurKal TeryA_obpadoTukk. MeTod _oGpadoTK(HoA )
BeiGpare
CnegyioWiai - +—— COpadoTulKk _TekyW A =cneayow i _oBpadoTuik (08 padoTunK _TekyuLiA)
oBpadoTynk
I — o
¥naneHwe, | | ¥AanuTe HOOY W3 NamAaTK, 0CE00G0ANTE 8 AaHHLIg,
oceobomaeHKMa B KauecTee Tekvileld epbpars ee Npeaka

Pucynok 2.11 — Anroputm 00pabOTKH KOHLIA Tera
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BuyTpu Metoma oOpabOTKH cTaH3, cTaH3a OyaeT mpeoOpa3oBaHa B HYIKHbIM
popmar, 1 u3 Hee OyAyT u3BjeYeHbl OaHHble. OOpadOTUMK MOXKET OTHPABHTH
pesyJabTaT M JOXKAATbCS OTBETa OT MPOTHBOIOJOKHOH CTOPOHBI, [IJIsI 9TOrO
ucnoJbdyercsl, arpuOyT id. OH JOJIKEH COOepKaTbCs y KakAoh chOPMHPOBAHHOM
CTaH3bl, KJIMEHT WM CepBep OTMIPaBIsSET CTaH3y, a NPOTHBOIOJIOKHASL CTOPOHA
OTBEYAECT APYIOW CTaH30M, y KOTOpPOH id COBMAZaeT C OTHPaBJICHHOH, 3Ta CTaH3a

BBIOMPAETCS U3 MOTOKA U BO3BPAIAETCS KaK OTBET.
2.4 KOoHCTpyHpOBaHHE NPOTOKOJIOB OOMEHA
2.4.1 Ilpotokoa ynpasieHus anaamMu

JJ1st MOCTpOEHHSsI MPOTOKOJIA MOKHO BHIOPATh ClIEAYIOIHUE KOHCTPYKLHUH SI3bIKA
XML, no aHajormu ¢ yxke CylecTByomHUM MU pabortawomuMm B cdepe IM cucrem

npotokosiom JABBER [17].
2.4.1.1 YcranoBka coe fTHHEHUS

[Tocne ycCTaHOBJIEHHSI COEIMHEHHS] TEpPBbIM HAUMHAET OOLICHHE KJIMEHT
OTHPABJISISI CEPBEPY BEPCHIO MOJAEP:KHMBAEMOro mnporokojsa XML, nocne uero
OTKpbIBa€TCSl TEr strem, BHYTPH KOTOPOro OyAOyT HaxOOWTCSl BCE MeEperaBaeMble
KJIMEHTOM 3aIpocChl.
<?xml version="1.0"7>
<stream:stream xmlns:stream="http://etherx.jabber.org/streams" version="1.0"
xmlns="mydfs:client" to="nomeHnHoe ums cepsepa" xml:lang="en"
xmlns:xml="http://www.w3.org/XML/1998/namespace" >

3aTem, cepBep BO3BpallaeéT CBOK BEpPCHI0 M stream, U T€ BO3MOXHOCTH,
KOTOpbIE OH MOAJEPKHBAECT, BO3MOXHOCTH IUIAHUPYETCSl PACIIUPSITh C HOBBIMH
BEPCHUSIM, K HHUM OTHOCSITCSI METOJ AayTEeHTH(HUKAUMH M NOJAEpXKKa CKATHS H

mrdpoBaHus B (haHJIOBON CHCTEME, KOTOPAsi NOKA HE TJIAHUPYETCS.
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<?xml version="1.0'7>
<stream:stream xmlns="mydfs:client' xmlns:stream="http://etherx.jabber.org/streams'
1d="3722602580' from="nomennoe ums cepsepa' version='1.0' xml:lang="ru">
<stream:features>
</stream:features>

B cayuae nosiBiieHHs1 olIMOOK B XOA€ MOJKJIOYEHHsI, OOHapyKUBLIAsl OMHOKY
CTOpOHA JOJIKHA OTIPABUTh CTaH3y CJeaylomero popmara:
<stream:error>

<xml-not-well-formed xmlns="urn:ietf:params:xml:ns:xmpp-streams'/>
</stream:error>

Hamnpumep cepep oOHapy KU OMHOKY pazdopa.

Knuenr:
<message xml:lang='en"'>

<body>Ommnbka XML He 3akpsiT Ter body!
</message>

Cepgep:
<stream:error>

<xml-not-well-formed xmlns='urn:ietf:params:xml:ns:xmpp-streams'/>
</stream:error>

Cepsep:

</stream:stream>
2.4.1.2 AyteHTu(duKanus

[Tocne yero Mpou3BOOUTCS ayTEeHTHU(HUKALMS KJIUEHTa, €CJId OHa TpedyeTcs, U
HauuHaeTcss OOMEeH COOOIIEHHUSIMH MEXKIy CepBepOM H KJIHEHTOM. JaKpbITHE
COEMHEHUs MPOU3BOAMUTCS 3aKpbITHEM Tera stream 3aTeM I[POTHBOIOJIOKHAS

CTOPOHA, [OJDKHA OTIPaBUTh CBOM 3aKpBIBAIOIIMHCS Ter stream W pa3opBaTh
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COEJJUHEHHE.
Knuenr:
</stream:stream>
Cepsep:
</stream:stream>
Ha nmaHHbI MOMEHT THIN ayTeHTHU(HUKAIUH MOIepKUBAEMbId cepBepoM OyneT
UMETb TOJBKO OJHO 3HAUECHHE:
<mechanisms xmlns="urn:ietf:params:xml:ns:xmpp-sasl">
<mechanism>NONE</mechanism>
</mechanisms>
[Tocne yero KJIMEHT BBHIOMpAET MEXaHW3M ayTEeHTHU(PHUKAUUHHU OTHPABJIEET €ro
cepBepy:
<auth xmlns="urn:ietf:params:xml:ns:xmpp-sasl" mechanism="NONE" />
[Ipyu HeymauHOM HACHTHU(UUHUPOBAHHUM KJIMEHTAa BO3BpAlIA€TCS CTaH3a
CJIeAYIOLIEro BUAA:
<failure xmlns="urn:ietf:params:xml:ns:xmpp-sasl">
<not-authorized/>

</failure>
2.4.1.3 OOMeH JaHHBIMHU MEXy CEPBEPOM M KJIUEHTOM

[locne ayTeHTHU(HUKAIMM W YCTAHOBKH COEJMHEHHs] HauuHAeTCss OOMeH
JaHHBIMH MEXAY CEPBEPOM U KJIMEHTOM. K 9TUM IaHHBIM OTHOCSTCSI BCE OMEpPalUH C
(parinamu B painoBort cucteme. OHM MOTYT MOBTOPSITCSI U BBINOJIHATBCS CKOJIBKO
yrOOHO pa3 U HATH B JIIOOOM TMocieaoBaTeIbHOCTH. PopMar 3ampocoB HMeeT
CJIEIYIOUIUHN BUI:
<uMsi_tera id='yHuKaJbHbIA HAeHTUdUKaTop' from="ip agpec uam oTnpaBures’

to='"ip agpec nosyvatess' type='Tun 3anpoca'/>
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Tun 3arpoca MOXeT NPUHUMATD CJIEAYIOIHE 3HAYCHUS:

* set IpH YCTAaHOBKE KaKUX-JIHOO MapaMeTpoB, HAIPHUMEP 3aNIMCH JaHHBIX B
(paiin nnK co3gaHus IUPEKTOPHH;

* get MOJTYYEHUH KAKUX-JIMOO JaHHBIX Y MPOTHBOJIEKAIIEH CTOPOHBI,
HanpHMep 3arpocC CIUCKa (paraoB BHYTPH JUPEKTOPHH;

e result npu Bo3BpaTe OTBETOB Ha set WK get.
2.4.1.4 3anpoc coep:KUMOro JUPEKTOPHH

KiueHT 3anpammuBaer y cepBepa COOEPKHUMOE OUPEKTOPUH, MJISI 9TOro
OTMPABJISIETCS TET CJIEAYIOMEro COAEPKAHMS:
3arnpoc:
<iq id=npentudukarop' xml:lang="ru-RU' type="get' to="ip cepsepa'>
<readdir xmlns="readdir-data’' dir="nyTp k gupexTOpHH"/>
</ig>
Orser:
<iq from="ip cepBepa’ to="ip kymeHTra' type="result’ id="upenTudurarop>
<readdir xmlns="readdir-data' dir="niyTp K AHUpeKTOpPHUH">
<file filename="ums aiina 1'/>
<file filename="ums ¢aina 2'/>
<file filename="ums ¢anna ..'/>
<file filename="'ums paina N'/>
</readdir>

</ig>
2.4.1.5 3anpoc atpubyTOB (paiioB
[Tocne 3ampoca coaepkHMOro JUPEKTOPHUM KJIMEHT 3alpaliBaeT y cepBepa

COIEPKUMOE aTPUOYTOB M TUMOB (palyIoB, IJis1 9TOTO OTHPABJSIETCS TET CJIEAYIOLIETO
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cofiepKaHusl.
3anpoc:
<iq id='npentudukarop' xml:lang="ru-RU' type="get' to="ip cepsepa’>
<getattr xmlns='getattr-data' dir="nyTb K paisty uam nanke"/>
</ig>
OrgeT:
<iq from='"ip cepBepa’ to="ip kimeHTa' type="result’ id="upenTuduxkarop™
< getattr xmlns="getattr-data'/>
<mode>XXXX</mode>
<nlink>XXXX</nlink>
</getattr>
</ig>
* mode — atpubOyThl (paiina

* nlink — yKCJI0 CCHUIOK Ha (parIbl
2.4.1.6 OtkppiTHE (panna

3arnpoc:
<iq id="maentudukarop' xml:lang="ru-RU" type='get' to="ip ceppepa'>
<open xmlns='open-data' dir="nyTs k ¢panny wim nanke">
<mode>XXXX</mode>
<desc>XXXX</desc>
</open>
</ig>
* mode pexxuM OTKPBITHS (pailjla IPUHUMAET YUCJIOBBIE 3HAUEHUST HAIIPUMED
O_RDONLY;
* desc guckpunrop daiina.

OrtBer:
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<iq from="ip cepBepa' to="ip kiueHTa' type="result' id='"nnentudukarop™
< read xmlns='open-data' result="XXXX'/>
</ig>
* result cogepxuT B ceOe OTBET 00 OMMOKE HIIK YCIIEIHOM OTKPBITHH. 0

yCHEIHOe OTKPBITHE.
2.4.1.7 Utenue (aiina

3anpoc:
<iq id="upentudukarop' xml:lang="ru-RU' type='get' to="ip ceprepa’>
<read xmlns="read-data' type='get' dir="nyTb K (pariny wim nanke'>
<offset>XXXXX</offset>
<size>XXXXX</size>
</read>
<ig>
OtgeT:
<iq from='"ip cepBepa’' to="ip knaueHTa' type="result' id="uaentucukarop'>
< read xmlns='"read-data' type="result' result="XXXX">
<patckets_i1d>XXXX</patckets_id>
<size>XXXXX</size>
</read>
</ig>
* result npuHumaeT 3HaueHue 0 B cilyyae ycriexa, HHaue HOMEp OIHOKH;
» offset — cmemeHye ¢ KOTOporo OyIeT MPOU3BOJUTHCS UTEHHUE;
* size B 3ampoce: pasMep CKOJIbKO TpeOyeTcsl IPOYUTATh, B OTBETE, CKOJbKO
peasbHO OyIeT MPOUUTAHO;
* packets_id npuHrMaeT HOMEp MOTOKA, Yepe3 KOTOPbIM 10 OUHAPHOMY

MPOTOKOJy OyAyT nepeaaBaThCsl JaHHBIE.
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B ciyuae ycnexa KJIMEHT OTHPaBisieT COOOMEHHE NOATBEPKAAIOIEE OTIIPABKY,
€CJIM OHO TOJIYYeHO, TO HAUMHAETCSl UTE€HHe MO OWHApHOMY MPOTOKOJy, MHaue MO
UCTEUEHUH TalM ayTa pail JOJIKEH ObITh 3aKPBIT.
<iq from="ip cepBepa’ to="ip kimeHTta' type="result’ id="upentTuduxkarop™

< read xmlns="read-data’' type="sublmit' id="ugentudukarop notoka'/>

</iq>
2.4.1.8 3anuce B (ain

3anpoc:
<iq id="upentudukarop' xml:lang="ru-RU' type='get' to="ip ceprepa’>
<write xmlns='write-data' type='get' dir="nyTb K (parny wim namnke">
<offset>XXXXX</offset>
<size>XXXXX</size>
</write>
<ig>
OtgeT:
<iq from='"ip cepBepa’' to="ip knaueHTa' type="result' id="uaentucukarop'>
< write xmlns='write-data' type="result' result="XXXX">
<patckets_i1d>XXXX</patckets_id>
</write>
</iq>
* result npuHuMaeT 3HaueHue 0 B cilyyae ycrexa, HHaue HoMep OIIHOKH;
* offset — cmemenue ¢ KOTOporo 0yeT NPOU3BOJUTHCS UTCHHUE;
* size — pa3Mep CKOJIbKO TpeOyeTCsl 3aIucaTh;
* packets_id — HOMep MOTOKa uepe3 KOTOPbIH M0 OUHAPHOMY MPOTOKOJTY
OynyT nepegaBaTbCsl JaHHBIE.

B ciyuae ycnexa KJIHMEHT OTHpaBisieT COOOLEHHE MOATBEPKAAIOIEee OTIIPABKY,
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€CJIM OHO MOJIyYeHO, TO HAUMHAETCS UTEHHEe MO OWHAPHOMY MPOTOKOJY, HHAUe IO
UCTEUYEHHUH TalM ayTa (paiyl JOJKEH OBITh 3aKPBIT.
<iq from="ip cepBepa’' to="ip knueHTa' type="result' id="uaentucukarop'>

< write xmlns='write-data' type="sublmit' id="uaentudukatop naketon'/>

</ig>
2.4.1.9 3akpeiTHe aina

<iq from='"ip cepBepa' to="ip kymeHTa' type="set' id="unentuduxarop™
< release xmlns="release-data' dir="myTs K ainy' desc="XXXX' >
<ig>

desc — nmeckpunTtop daitna.
2.4.1.10 IlepenmenoBanue ana

3anpoc:
<iq from="ip cepBepa' to="ip kiueHTa' type='set' id="unpenrucduxkarop'>
< rename xmlns="rename-data’ dirfrom="riyTb K ¢paiiyly Ha JaHHBIA MOMEHT'
dirto="HOBBIF Ny Th K aiy' >
</ig>
OtgeT:
<iq from="ip cepBepa’ to="ip kimeHTa' type="result’ id="upenTudurarop™
< rename xmlns="rename-data' result='oTBer'>
</ig>

result — HOMep OMHMOKH ONepaLyH.
2.4.1.11 ¥V nanenue ¢arina

3anpoc:
<iq from='"ip cepBepa’ to="ip kimeHra' type="set' id="uneHtudukarop™

< unlink xmlIns="unlink-data' dir="myTp Kk pafiay Ha JaHHBIH MOMEHT' >
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</ig>
OtBeT:

<iq from="ip cepBepa’' to="ip knueHTa' type="result' id="uaentucukarop'>
< unlink xmlns="unlink-data' result='oTBeT'>

</ig>

result — HOMep OMUOKH ONepaLH.
2.4.1.12 Y naneHve qUpeKTOPHUH

3anpoc:
<iq from="ip cepBepa' to="ip kineHTa' type='set' id="upenruduxarop'>
< rmdir xmIns="rmdir-data’ dir="myTp k paday Ha JaHHBIA MOMEHT' >
</ig>
Ortser:
<iq from="ip cepBepa’ to="ip kimeHra' type="result’ id="upenTuduxkarop™
< rmdir xmIns="unlink-data' result="oteer'>
</iq>

result — HoMep OIHOKH oneparuy.
2.4.2 BuHapHBIA NPOTOKOJI, 0OOMEHA COAEPKUMBIM (paiyioB

BuHapHpli NPOTOKOA HCHOJB3YETCS [JIs UYTeHHs] W 3amuch  paiyioB. OH
COJIEPKHT 3aroJIOBOK M TeJjo. B 3arosioBke HaxonasTcs HH(MOpPMALHS O COOEPKUMOM.
B tene camo conepxumoe daina. HyxkHo cnenatb yyeT TOro, 4to OyayT HOBbIE MOJIs,
TaKUM 00pa3oM UMEEM CJIEYIOMYIO CTPYKTYPY:

e D 3arosnoBka 16Bit, 6e33HaKOBOE LIEJIOE;

* pasmep 3arosioBka 16Bit, 6e33HaKOBOE LIETIOE;

* HOMep 3aroJioBKa B nocJjenoBaTeabHOCTH 32Bit, 6e33HakoBoE 1eJoe;

» pasmep Tena 32Bit, 6e33HakoBOE LIETOE;
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¢ TEJO.

JlaHHble (paiyioB nepenarTcs 0J0KaMH, 3apaHee 3aJaHHOrO pa3Mepa.
2.5 IlocTpoenue kKoH(pUTypaHOHHOTO (para

B PE3YJIbTATC aHaJIh3a HOqueHHOﬁ HHCbOpMaL[I/II/I MOJXHO HCIIOJIb30BATb

CIENYIOMYIO CTPYKTYPY KOH(HUTYypalIHOHHOTO (haria.
2.5.1 KondurypauroHHbv ¢pan cepBepa

conf/{
* cerust r100abHBIX JAHHBIX KaK cepBepa Tak U KJIHEHTa
global_data{
extension_dir="<myTp K Nanke ¢ paClMpeHusiMu>";
module_dir="<nyTs Kk manke ¢ MOgyasaMu>";
}
* CeKLMsI JaHHBIX UHJMBUIYaJIbHBIX [JIs1 CEpBEpa
server_data{
server_ip=<IP Ha KOTOpOM OKUAAETCS MOAKJIIOUEHHE KIUEHTOB>;
bibary_protocol_ip=<npeanouyturesnbHbii [P 115 OMHapHOro NpoToKoaa>;
server_port=<ITopT AJis1 NOAKJIIOUEHHS] KOHEUHBIX KJIUEHTOB>;
shared_dir="<nyTb K namnke ¢ oOmea0CTyMHbIMH JaHHBIMU>"
}
* CeKlrs B KOTOPOH OyAyT XPaHWUTBCSI IaHHbIE PACITUPEHUH U MOAYJIeH
module_data{
<Ha3BaHHUE MOIYJSI>{

<Ha3BaHHUE MapameTpa>=3HaueHHE MapameTpa;
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2.5.2 KoH(urypauroHHbi# pai KJIMeHTa

conf/{
* cerust r100abHBIX JAHHBIX KaK cepBepa Tak U KJIHEHTa
global_data{
extension_dir="<mnyTp K Nanke ¢ paClMpeHusiMu>";
module_dir="<nyTs Kk nanke ¢ MOgyasaMu>";
}
* CEeKLMsI JaHHbIX UHWBUIYJIbHBIX [JIs1 KJIMEHTa
client_data{
* CEeKIIMU cepBEePOB K KOTOPHIM MOAKJIIOUAECTCSI TaHHbIA KJIUEHT.
servers{
server{
server_ip=<"IP agpec cepepa">;

server_port=<"nopt cepsepa'’>;

}

* ceKuMsl B KOTOPOU OyAYT XPaHUThCS JAHHBIE PACIIUPEHUH U MOAYJIEH
module_data{
<Ha3BaHUE MOJIYJSI>{

<Ha3BaHHC INapaMETpa>=3HAUCHHUEC ITapaMETpa,
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2.6 BoiBO

B pesynbrare ajaropuTMHYECKOrOo KOHCTPYHPOBAHHMS, PEIIEHO BbIOpaTh B
KauecTBe 0a30BOro MpOTOKOJIA [JIsi OOMEeHa MeTaJaHHbIMH mpoTokon XML wu
paculMpUTh €ro TakUM o00pa3oM, 4YTOObI MOKHO ObLIO peann3oBaTb (PYHKLUUH
(paiinioBoi cuctembl. PaspaboTaHbl NpUHLMIIB OOMEHA JAHHBIMH MEXIY CEpBEPOM H
KJIMEHTOM, MPOTOKOJ OOMEHa METaJaHHBIMH M TOCTPOEHbl KOHCTpyKuuu XML.
Onucan OWHapHBIM MPOTOKOJ IJisl Mepedaud cogepxkumoro aios. Paspaborana
CTPYKTypa CO34aBa€MOW CHCTEMBbI, U CBSI3H MEXJY MPOrpaMMHBIMH MOIYJsIMH. Tak
ke paspaboTaHa CTPYKTypa KOH(HUI'YpalHMOHHOro paiyia JJjisi cepBepa U KJIMEHTA.
Pa3paboTaHpl OCHOBHbIE QJIrOPUTMBl pPEAIU3AlMU B3aUMOACHCTBHUSI KJIUEHTOB H

CEepBEPOB MEKAY COOOM.
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3 TIPOTPAMMHOE KOHCTPYUPOBAHHWE ®ANJIOBOU CUCTEMBI
3.1 Beibop XML nmapcepa

Tak Kak pemeHo HCNojb3oBaHWE dopmaTa MpeAcTaBieHUs] OaHHbIX XML B
KauecTBe 0a30BOro (popmara Jjist oOMeHa 3alpocaMH ONepalud Mexay CEPBEPOM H
KJIMEHTOM, TO HeoOXoauMo BbIOpaTh noaxonsmud XML ananuszatop. Has storo

PaCCMOTPEHBI CJIEAYIOIHE aHAIU3AaTOPBI:
3.1.1 LibXML2

Libxml2 sto anamuzatop XML Ha s3pike C, pa3paOOTaHHbIM 1JisI MPOEKTa
Gnome (HO ucnosb3yeTcs: BHE IaTdopmMel Gnome), 9TO OeCrIaTHOE MPOrpaMMHOE
oOecreueHre AJOCTYIMHO B COOTBETCTBHH C JinleH3uer MIT.

Libxml2 9T0 oueHb Jerko nepeHocumasi OMOJHOTEKa, €€ MOXHO coOpaTh U
HCIO0JIb30BaTh 0e3 0co0oro Tpyjaa, Ha OOJIBIIOM YHMCJIe BapHAHTOB OINEPAIHOHHBIX
cucteM. K Hum otHocsitest: Linux, Unix, Windows, CygWin, MacOS, MacOS X,
RISC Os, 0OS/2, VMS, QNX, MVS, VxWorks, u.t.n. bubimoreka ucnosyb3yeTcs B

MoayJje Jabber kiuenta Pidgin [18].
3.1.2 QtXML

Moayne QtXml obecneunBaeT pabOTy C MOTOKaMH YTeHHMsl U 3anmucud XML
JOKYMEHTOB U peanu3auudio ux B popme SAX u DOM. Opgnako, TpeOyeT Hajmuue

onommotexku QT mist co3gaHus NPUIIOKEHUH HCIIONB3YIOMHUX €ro.
3.1.3 Expat

Expat oT0 6HOHMOTEKA A1 CHHTAaKcHYecKoro aHaiausa XML, HanvcaHHble Ha
sa3pike C. DTO NOTOKO-OPUEHTHPOBAHHBIA AHAJIM3ATOP, B KOTOPOM IPHIIOKEHHE
pErucTpupyeT oOpabOTUHMKH COOBITHH MJISI 9JIEMEHTOB, KOTOPBIE aHAJIU3ATOP MOXKET

Haith B XML [okymeHte (Hampumep Hadyaudo Tera). [laHHpIM aHaIM3aTOp
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MOAEPKUBACTCS BO MHOTHX sI3bIKax, Takux Kak Erlang, Ocaml, Objective-C, Python,
Simkin, Ruby u np. C npuMeHeHHeM AaHHOrO aHAJIM3aTOPa HATMCAHbl TAKHUE MTPOEKTHI
kak Ejabberd - jabber cepep, u xmpppy - oubarorexa nporokona XMPP nis si3pika

Python [19].
3.1.4 Pemenne

Haubonee nmoaxoasmum 1Jisi JaHHOM 3afaud siBJsieTcsl aHanusaTop Expat, oH
YCHEIIHO MPHUMEHSIETCSI B TAKOM KpPYNHOM mpoekTe Kak cepBep Ejabberd xommannun
ProcessOne, nis anann3a notokoBoro npotokosia XMPP cuctemsl Jabber. I[IpoTokos
paspabatbiBaeMON (palIOBOM CHCTEMbI CXOX IO CBOEH CTPYKTYpe C MPOTOKOJIOM

Xmpp, U MPUMEHEHHE TAHHOTO AHAJIU3aTOPA BIIOJHE ONPABIAHO.
3.2 Bpibop OHOIHMOTEKH AJ1s1 TOCTPOECHUSI KOH(PUTYpAITHOHHOTO (haka

st coxpaHeHusl  KOH(Hrypauuu MporpamMmbl  TpeOyeTcsi  co3gaThb
KOH(pUrypauronHsie ¢ansbl. st 9TON Leau 1esnecooOpasHo NPUMEHHTb OHOJHOTEKY
Xflib [20]. XF (eXchange Format) - 9TO yHMUBEpCaJbHBIH, JIETKUH U MEPEHOCUMBIA
phopMar mpencraBiieHHs] JIAHHBIX B TEKCTOBOM  BHJE, KOTOpPBIM  MPOCTO
BOCIIPUHUMAETCSI YEJIOBEKOM M 00pabaTeiBaeTcsi mporpaMMaMd. XEF 3HAUMTENIBHO
Oonee rubOoOk u JsakoHuueH, yeM XML. OH TNOJHOCTBIO MOAJEPXKHUBAECT CTaHAAPT

Unicode 1 MOXET MPUMEHSITBCS AJIsI CO3JaHHS PUJIOKEHUH Ha PA3JIMUHbIX SI3bIKAX.
3.3 MopayJiu pa3paOaTbiBa€MbIX MTPHUJIOKEHHH, U HEPAPXHUSI KJIACCOB

B pesynbTaTe mpoeKTHpOBaHMSI UCXOAHAS 3adaua Obula pa3dUTa Ha HECKOJIbKO
noasagau. B pesynabTaTe MporpaMMHOrO KOHCTPYHPOBaHHSI ObLIO peasn3oBaHo 47
KJIacCOB WM CTPYKTYp [HOaHHbIX. /IS KaxkOoW moA3agaud MOKHO MPEACTABUTb CBOIO
HE3aBUCHUMYIO Hepapxuio KiaccoB. OOmyo cxeMy (yHKIMOHUPOBAHHUS CepBepa

MOHO MIPEACTABUTD clieyomuM oopasom (puc. 3.1):
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Facchl
KoHDWrypaloHHor g
MonyueHMA 4aHHbI X —> {alina cepeepa <€
HeoBxoaMMel Y oBpadoTuMKam BaseConfig,
M3 KOHDWUMYRaWWOHHOT o Se;uer[unﬂq
(hanna MonyueHWe
3enedeHme gaHHe x| Knacce o0paboTkn HHEHGSS{SEZEEE
FNAcce MOCTROEHWA| 143 XML, nocTpoeHre|3anpocoe WriteFiles, .
I 3anpocos ¥ML Terog FeadFiles, KOHGUrypauni:
WriteFile, ReadFile, > Setditributes K.T.M. Pa3MERE] TAKETOR
SetAttribute, pEANM3yIoLLME W npouse.
GetAtribute W.T.0. OTnpaexa XML WMHTepdelic
A TEr0eg KNWMeHTY TagHandler<TaglQ =
HacnegoeaHme -~ CoznaHme
IKIEMMNAPA,
Brizoe obpadoTUMKoE, noMyYeHMe
MonyueHe OTERTOR HOMEROE MOPTOE
Ha |Q 3anpocel oT 1 NPOYAK AAHHB X
KNEHTA
Y
Knacc npoTokona MpWem, oTNpaeka,
Ha ocHoee XML COASPHAMOro Gafinoe
Protocaol,
ServerProtocol
Knacc GuHapHoro
MNpoToKaona
MpcTpoeHKe, FinaryPratocol,
13 NONyYeHHEB X ComepHuT Binaryprotocolserver

OT KNKMeHT4a

AaHHBIX ConepuT
Knaccel ana ..
NOCTRpoeHKMA XML CTpYKTYDA D':Ht;zggspﬁanacc
reroe: Mode, Stanza, ClientData 1CI'IL1EDI{ B ServetProgram
Tagl ANA KakKaoro

KNMEHTA
lcnonezoBaHME, CooeosHIT IKIEBMONARD
Co3fadKe geTei

main{argc, argyh

Pucynok 3.1 — Cxema B3aUMOJIEMCTBHSI KJIACCOB CEpBEpa
Knaccol moctpoenust 1Q 3ampocoB, W Kiacchl OOpabOOTUMKH  3ampOCOB,

OTHOCSITCSL K MoayJio pacmupenusi cepeepa LibFileOperations, U MOryT OBbITb
n00aBJIeHBI B MOCJIEACTBUH, B 3aBUCUMOCTH OT TPeOyEMBIX HYX].

CxeMa B3aMMOJEHCTBHUS KJIACCOB KJIMEHTA, NMPEICTABJIECHA HA PUCYHKE HHKE
(puc. 3.2). 3necp obpaboTurku 3anpocoB oT FUSE u knaccw 1Q 3anpocos, siBisiioTcs
YacTbl0 MOJYJSl paCIIMpPEHHs] KJIHWEHTa, KOTOPbIH MOXET ObITh pacuIMpeH, s

TpeOyeMbIX HYXK .
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F-Naccel NoCTROEHMA
12 3anpocee. OBpaboTYnKI COLEQHAT
WriteFile, ReaclFile, & 3anpocoe oT FUSE, (=
SetAttribute, CoznawT M3 OC
CetAtribute 1n.T.0.
A
HacnegoeaHue
MonyyeHMe 1 MNonyueHne
OTApaeEKa HeoSxoa KMol
COAEEHMMOra MHpopMaLKK
pafnoe KOHDArRaL M
CRPBRDY W3 cekumn
OTnpagnawT OaHHE X Mogynei
Ha Cepeep Y L
XML KEnaccu
’ Knacc GuUHapHoro
MpAHAMaKT I'IDUTUHELEJ‘IEL L OHDMryPaLMoHHOT g
OTEBETHI PinanyProtocol ———® alAna KknMeHTa
0T CepBepa (oo rmucnICIi;ant HGHWEHHEU BaseConfig,
R HeolxoanMoi Clisnt € onfin
A MHOp AL A
Y KOHQUMRaL i;
Knacc npoTokona paiMepsl NaKeToE
| HaocHoee XML < M Npoves. CTRYKTYPR A
Protocol, fuse_operations
Client
CoaepsIT CozpaHne
3KIEMMNApa, 4
MpcTpoeHe, nonyveHe
M3 NoMyMEHHBI X AApecoR CERERQOE, COnEpHIT
OT KNKeHTa HOMEQOE MOPTOR
AaHHe X  CodeprKIAT M NPoYAY D aHHb ¥
Y
Knacce aona ..
CJCHOBHOWM KNacc
NacTpoeHKA XML CTpwKTypDa K NMEHT &
[eroe: NTudnT, stanza, ServerData Cnosaps ClientProgram
aglQ INEMEHT OB,
AnAa Kkakporo AC0pe0HKNT
Flcnone2oeaHe, Cepeepa IKIEMMONAPD
Co3gaHKe OeTel
main{argec, argy)

Pucynok 3.2 — Cxema B3aMMOJEHCTBHS KJIACCOB KJIMEHTA
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3.3.1 Knaccel popmupoBanuss XML Teron

[IpoTokon Ha ocHOBe XML, cocTouT U3 18 KjlaccoB, KOTOpBIE MPENCTABJICHBI

Ha (puc 3.3), HeoOxoaumbix mjisi mocTpoeHuss XML TeroB W H3BJeUEHHS] U3 HHUX

JAHHbIX.
Rrdir
-
BaseOneData
oy ——
UnlinkFile
GetAttr
OpenFile
FilelnfoSubtag ReadDir

Mode |#f4————— Stanza |[@—— TaglQ [————- ReadFile

oy
—
e
e

_Kinds_iterator ReleaseFile

WriteFile

BaselLinkData (eg——— LinkFile

BaseTwoData |—— Chmod

Pucynok 3.3 — Cxema HacJie1OBaHUS KJIACCOB pealM3yomux noctpoenne XML

Mhkdir

JlaHHbBIE KJIACCHI PEAIU3YIOT CAeAYIOlHe MOA3aAauu:

* Node - onuceiBaeT e guHUYHBIN 251eMeHT XML nepesa;

* _Kinds_iterator — omnuceiBaeT uHTepderc nis nepedbopa snemenToB XML
JepeBa;

e Stanza — onMCHIBAE€T MOJHOCTBIO C(OOPMHPOBAHHBIA TET, KOTOPBIA MOXET
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OBITb OTIPABJIEH MO CETH, B HEM €CTb aTPHOYTHI, TAKHE KaK HIEHTH(MPHUKATOP
OTCBUIAIONIEH CTOPOHBI, HIAEHTU(PUKATOP NPHUHUMAIOIIEH, YHHKAJIbHbBIMA
UACHTU(PUKATOP CTAH3bI;

* TaglQ — peanusyeT npoTokoJ oOMeHa B popMate «3anpoc-OTBET» KJIUEHT
10O cepBep MOTryT APYr y Apyra 3alpoCUTh OMNpelesieHHble AEHCTBHS,
HanpUMep «OTKpBITb (paka» B OTBET HAa UYTO CEPBEP HOJIKEH
MPOAHAIU3UPOBATh BO3MOKHOCTb OTKPBITHSI U BEPHYTh pe3yJbTar.

Crnenylomue KJacchl peajiu3yloT caM 0OMEeH JaHHBIMMU:

* GetAttr — peanusyeT Ter, KOTOPbI (DOPMHPYET 3alpoc Ha MOJyueHHe
aTpuOyTOB (parina. B HeM peasn3oBaHbl METObI 3aJaHHUsI UMEHH haia U
ero aTpuOyToB, noayuyenus ux u3 XML ¢opmara;

* OpenFile — peanusyeT Ter oTKpbITHs (aiya, oH (hOPMHUPYET 3ampoc Ha
OTKpBITHE (pailyia cepBepOM, H OTBET O Pe3yJIbTaTe OTKPBITHSI;

* ReadDir — peanusyer Ter 3anpoca coIepKHUMOro TUPEeKTOPHH, (popMUpyeT
3ampoC M BO3BpAIllaeT OTBET CO CIIMUCKOM (paiJIOB M KaTaJoroB;

* ReadFile — d¢opmupyer 3anpoc Ha ureHue palnaa, U3 KIUEHTa B
ONMpEJEsIEHHON  MO3WIMH,  BO3BpAIlaeT  HWACHTU(HUKATOP  MAKETOB
HEOOXOAUMBIX [JI1 OTHPABKH HAHHBIX MO OMHAPHOMY MPOTOKOJY, 00bEeM
OAHHBIX KOTOPBIE MOXKHO MPOUYECTH;

* ReleaseFile — ¢opmupyeT 3anpoc Ha ocBoOoxjaeHue ¢aina. Korga Ha
KJIMEHTCKOW MporpamMme MPOUCXOAMT 3aKpbiBaHWe (paijla OHA OTHPABJISIET
TEr M CEPBEP OCBOOOKIAET CBSI3AHHBIE C HUM PECYpPCHl, BO3BpaIlas
NOJATBEPKACHHUE;

* WriteFile — ¢opmupyer 3anpoc Ha 3anuch (pania, B 3arpoce nepenacTcs
MO3ULMSL AJIs1 3alTUCH, O0bEM HaHHBIX IJIsl 3alMCH W UMs aiyia, a Tak-kKe
BO3BpamaeTcs, OOBEM CKOJIbKO JaHHBIX yAQJIOCh  3amucaTh, U

UAEHTU(HUKATOP MaKeTa 1Jis Hepeaud uepe3 OMHapHbIA TPOTOKOJ.
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B pesysnbrarte aHanMsa KjiaccoB ObUIO BBISIBJIEHO UTO YacTh U3 HUX MEpPenaloT
BCEro OAWH WJIM ABa WJH TPH NapameTpa, YHCJIO WM CTPOKY M BO3BPALIAIOT TOJIBKO
pesysbTar. Tak Hanpumep AJisi CO3IaHHsl TUPEKTOpUU TpeOyeTcs mepenaTh MyTh K
CO3[1aBAaEMOMW TMankKe U pexkuM (MpaBa AOCTYyNa), U BEPHYTb OTBET - LEJOE YHCIO
CBUIETEJBCTBYIOIEE 00 YCNEIMHOM 3aBepileHHH T.€. 0, 100 00 omuOKe, 3HaUeHHE —
errno, B TO BpeMsl KaK Jisi M3MEHEHHsl pexkuMa AoCTyna K aiay norpedyercs
nepenarb Te K€ JaHHble: UMs padja, pekuM JOCTYIa, 3aTEM BEPHYTb OTBET 00
ycnexe onepamud. [lo sTod mpuumHe Obul BbigedeH kiacc BaseOneData koTopwii
peanusyetr, oOmMWe JeHcTBUS, s Takux KiaccoB. Kuaccel BaseLinkData,
BaseTwoData, BaseOneData BbiBeieHbl M3 OAHOTO KOJa, yepe3 Makpocbl. OT HHX
HacJieJOBaHHBI CJIEQYIOMHE KIIACCHI:
*  RmDir — onwuceiBaeT Ter ¢ uMeHem paiiina, HEOOXOIUMBIM ISl yOAJICHUS
OUPEKTOPUH;

* UnlinkFile — onuceiBaeT ter ¢ uMeHeM ana 1jisl yHHUTOKEHHS KECTKOU
CCBUIKH Ha (pain (yganenus ¢anna);

* LinkFile — onuceiBaeT Ter ¢ uMeHeaMu OBYX (padjaoB U aTpHOyTamH, IJis
CO3JaHMSI KECTKOH CChUIKU Ha (pai;

* Chmod — onwuchIBaeT Ter, ¢ UMEHeM (paiyia U pekKUMOM, [JIs1 U3MEHEHHSI

pexuma AocTyna K ganny;

* Mkdir — ¢opmupyeT TEr ¢ UMEHEM U PEKUMOM JOCTYNa OUPEKTOPHUH AJIsI

CO3JaHHSI.

Tak ke ObUIO BBISIBICHO, YTO aTpUOyThHl (pailyia, peaji3yeMble CTPYKTYpOH
fuse_file_info mepenaoTcsi B HEKOTOPBIX CilyYasix, KaK HalpUMEp IMPH OTKPBITHH
(paiia, Npy UTEHWW U NPH yOaleHUH (pada, U JAHHBIA Ter ObLI BBIHECEH B KJIACC

FileInfoSubtag, KOTOpbI ONUCHIBAET MO JEMEHT 3arpoca.
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3.3.2 Knaccpl 00paboTKH cTaH3 NpOTOKOJa Ha ocHoBe XML

nst oOpaOOTKM 3ampoOCOB C CEpBEPHOM CTOPOHBI Obljla OpraHU30BaHa

CledyoIas MepapxXvsi KJAacCcoB, OHA COACPKHUT 12 KiIacCoB M OIHMH HHTEP(EHC

(puc.3.4):

BaseOneOperation< T =

BaseOneOperation< Chmod > (al—— ChmodFile

BaseOneOperation= LinkFile = le——— LinkFiles

BaseOneOperation= Mkdir > teg——— MkDirs

BaseCneQOperation< Rmdir > |e————— RmDirs

BaseOneOperation< UnlinkFile = le—— UnlinkFiles

i-_-_-—-_-_-_'_‘—'—-—

TagHandler< TagiQ =

Getattributes

OpenFiles

ReadDirectory

ReadFiles

ReleaseFiles

WriteFiles

Pucynok 3.4 — Cxema HacyieioBaHHsI Kj1accoB 00paboTku 1Q 3ampocos
3nech unrepderic TagHandler peructpupyercst BHyTpH Kjaacca Protocol pis
00pabOTKH 3amMpoOCOB MNPHUXOASIIMX C MPOTHUBOMOJOKHOM cTOpoHbl. Kaxnas

npumeamas MOAXOAsmasli CTaH3a, 3aperdCTPUpOBaHHAs 11 00paOOTKU Oyner
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BbI3bIBaTh MeTon handleTag(T &tag), BHyTpH 0OBbEKTa KOTOPBIM 3aperMCTPUPOBAH
st ee obpaboTku. OcTaybHble KJjacchl 0OpasyloT OHOJMOTEKYy omnepauudd Hanz
(pafinamm  3aperucTpupoBaHHyl0 B  cepBepe. Kiaccel  HacielOBaHHbIE  OT
BaseOneOperaion peanusyioT oOpabOTKY CTaH3, KOTOpbIE CXOOHbI APYT C JIPYroM,
TOJIbKO BBIMOJIHSIIOT OEHUCTBHS Hal (painoBoi cucteMor. OHHM peanu3yioT BCEro OJUH
abctpakTHbi MeToA virtual int fileFunc(T* filetag); KOoTOpbI MPOU3BOIUT ONEPALHIO
Hag ¢c, U BO3BpAIAET Pe3yJibTaT B BHAE LEJIOr0 YHUCJA, COAEPKAIIEro 3HaueHHe
-errno 6o 0 B ciiyuae ycnexa. Kiacchl BBINOJHSIIOT CEAYIOIHE 1eUCTBHUS:

e ChmodFile — o6paboTtka crtaH3bpl peanmudyemMod kiaaccom Chmod,

U3MeHeHue aTpuOyTOB paiina;
* LinkFiles — ob0paboTka cTanssl peasmzyemont kjaaccom LinkFile, co3nanue

KECTKHUX CCBIIIOK;

* MkDirs — o6paboTka cTtan3bl peanuzyeMo kiaccom Mkdir, co3pganue
OUPEKTOPHH;

* RmDirs — o00paboTka cTaH3bl peaqudyeMor kjaaccom Rmdir, ynanenue
OUPEKTOPHH;

e UnlinkFiles — o00Opabotka cranssl peanmsyemor kiaccom UnlinkFile,

yAAJIEHHE KECTKHUX CCBUIOK;

* GetAttributes — o0OpaboTka cTaH3bl peanudyemMon Kjaccom GetAttr,
NoJiyyeHue aTpudyToB paiina;

* OpenFiles — o00paboTtka cTtaH3pl peanqusyemort kjaccom OpenFile,
OTKpBITHE (DalJIOB;

* ReadDirectory — o0paboTka cTaH3bl peanudyemor kiaccom ReadDir,
YTEHUE COJIEPKUMOTO JUPEKTOPHUH.

* ReadFiles — obpabotka ctan3bl peanusyemon kiaccom ReadFile, urenue
coiepAkHUMoro ¢ansoB, U nepegaya ero no OUHApHOMY MPOTOKOJTY.

* ReleaseFiles — o00paboTka ctan3bl peanusyemor kiaccoMm ReleaseFile,
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OCBOOOXKJEHHE PECYpPCOB OTKPBITHIX (paHIOB, MPOBEPKAa BO3MOKHOCTH
OTKPBITHS;
WriteFiles — o0paboTka cTan3bl peanuzyemon kiaccom WriteFile, 3anmch

(paliioB Ha TUCK, NPUEM JIAHHBIX IO OMHAPHOMY MPOTOKOJIY.

3.3.3 Kuacchl npoTokoJia Ha ocHoBe XML

Jlns nepenaun U npuema cpopmMupoBaHHbIXx XML AaHHBIX MO CETH H BbI30BA

00pabOTUMKOB, OblJIa peaJIi30BaHa Ceayomas uepapxus kiaaccos (puc. 3.5):

Client

Protocol

-
-—_

Senver

TagHandler< T =

[QRespD

IQHandleD

Pucynok 3.5 — Knaccel ¥ CTpYKTYpBl JaHHBIX MPOTOKOJIA Ha OCHOBE XML

TyT peann3oBaHo 4 Kjaacca v 2 CTPYKTYpPbl JaHHBIX.

Protocol - 6a30BbIM Kjacc [OJisl cepBepa U KJMeHTa. B HeM peann3oBaHbI
METOJbl AJisl peructpanud oopadbotunkoB [Q 3ampocoB, U 06pabOTUMKOB
3aMPOCOB MPOU3BOJIbHBIX TEroB. OH HHULIMHUPYET HAYaJIbHbIH TEr, 3ayCKaeT
OTJEJIbHbIA MOTOK s 0OpaOOTKU JAaHHBIX, H OPraHU3yeT BCIO 0OpabOTKY
XML teroB. HanOosee BaXHbIMH METOJAMH B KJIaCCE SABJISIOTCH:

void addTagHandler(TagHandler<Node>::PTagHandler handler, string
name="", string xmlns="");

void addIQHandler(TagHandler<TaglQ>::PTagHandler handler, string
xmlns="", string name=QUERY_TAG);

void removelQHandler(TagHandler<TaglQ>::PTagHandler handler);

Onu INPHHUMAIT B  KAaUCCTBC  IIapaMeTpa, KJaccC peaﬂnayloumﬁ
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TagHandler<T> u BbI3bIBAIOT 00paOOTUMK, Xmlns — MPOCTPAHCTBO HUMEH
XML Tera, KOTOpbIA HY KHO 00OpabdaThiBaTh, name — HMsI Tera;
TagHandler<T> wunTepdedic peanusyoomui o0pabOTKYy TEroB, BcCe
00pabOTUYHMKH AOJIKHBI €T0 PEAJTU30BBIBATD;

IQRespD u IQHandleD — BHYTpeHHHE CTPYKTYpbl, peaH3yIOLIHe
00paboTKyY TEros;

Client — peanu3yeT MOAKJIOUEHHE K CepBepY, KJACC CONEPKUT METOT

void connect_server(string address, u_int16_t port);

OH opraHu3yeT NoJKJIYeHHE K cepBepy, address 9To aapec cepsepa B CETH,

a pOI't 9TO IIOPT HA KOTOPOM CCPBECP OXKHUIAACT ITOAKJIIOUCHHUEC KJIUCHTA.

3.3.4 Knaccpl OMHapHOro MpOTOKOJIA

BuHapHbI IPOTOKOJ COCTOMT M3 TPEX KJACCOB, H TPEX CTPYKTYpP HAHHBIX

(puc. 3.6):

BibaryPacketHeader BufferFiller

BibaryPacket

BinaryProtocolClient

—
—

BinaryProtocol

BinaryProtocolServer

Pucynok 3.6 — Knacchbl ¥ CTPYKTYpbl JaHHBIX OMHAPHOTO NPOTOKOJIa

,HaHHbIC KJIACChbl HUCIIOJIB3YIOTCA IJIA pCaJIi3allik, UTCHHSA W 3aIllMCH q)aﬁOB. B

HHUX PCAJIM30BAHbI CJIICAYIOMHE MOO3adaun:

BinaryProtocol - OnmucbhiBaeT cam NpPOTOKOJ OOMEHa MEXIy KJIHEHTOM H
cepBepoM B 00a HanpasyieHHst. OH COIEpPKUT OOIIKe KaK 1151 KJIHUEeHTa TaK U
IJisl CepBEpHOM YacTH METOAbI, IJis TMepedaud U MpHeMa JaHHBIX uepes
naketel. B HeM peann3oBaHbl METOIbl OTIPABKH WU TMOJYUEHHUs HAHHBIX.

OCHOBHBIMH BHEHIHUMH METOOAaMHU OJIs1 HETO ABJIAIOTCA:
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void setFillBuffer(void* buffer,size_t size,unsigned long int pktID);

OH cTaBUT B OKHIAHUE 3aOJHEHHUSI JaHHBIMH HEKOTOpPOro 0ydepa

buffer — agpec maMsTH Kya 3arpysKatoTcsi IpUHUMaeMble JaHHbIE

size — pasMep, CKOJIbKO JaHHBIX HEOOXOJUMO MPHHSIT

pktID — wupeHTH(HKATOp MAaKETOB M3, KOTOpble OyAyT 3amOJHSTHCS B
oydep.

void waiteFillBuffer(unsigned int pktID);

OcTaHaBaMBaeT BBbI3BIBAIOIIMA MMOTOK, [JO TOrO MOMEHTAa IIOKa He
3anosiHuTCsl Oydep. pktID — uaeHTHdUKATOp MakeTa, JaHHbIE KOTOPOTO
3anoJiHsoTCs B 0yddep.

void setSendBufferData(const void* buffer,size_t size,unsigned long int
pktID);

OTnpaBisieT JaHHBIE.

buffer — Oydep ¢ naHHBIMHU AJIS1 OTIIPABKH;

size — pa3Mep OTMPABJISIEMBIX JAHHBIX;

pktID — wupgeHTH(dHUKATOP NAKETOB, B KOTOPbIX OYyIyT OTMIPaBISTCS
JaHHBIC.
startTread(int skt_id); - MeTon KOTOpBIH 3alMyCKaeT MNOTOK Mepeaayu
JAHHBIX.
skt_id — wuOeHTHU(dHKATOp COKeTa, 4epe3 KOTOpbIH OyayT nepegaBaThCs
JaHHbBIE.

void disconnect(){ } - Pa3pbIB coegHEHUSI, U 3aKPBITHE COKETA;

BinaryProtocolClient —  onuchiBaeT MeTOJ  HEOOXOOUMBIA s
NMOAKJIIOUEHUsT K cepBepy void connect_server(string address, unsigned
short port); roe, address — agpec cepepa B ceTH JUOO OJOMEHHOE HMsl, a
port — MOpPT Ha KOTOPOM CEpBEpP OKMIAET MOAKIIOUEHHE KJHEHTA, 4epe3

KOTOPBIN OyAeM MOJKJIOUAThCS;
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* BinaryProtocolServer — opranusyet oxuJ1aHHe MOJKIIOUEHHS KIUEHTA;

* BinaryPacket — OnucbBaeT cOAepKHUMOE OJHOTO TaKeTa JaHHBIX,
COCTOSIIETO U3 3ar0JIOBKA U TeJla C CAMUMH JaHHBIMH;

* BinaryPackeHeader — 3aroyioBok nakeTa nepenaBaeMoro no CeTH.

* BufferFiller — cTpykTypa ucnosib3dyemasi 1Jisi OpraHU3allMd OKWOAHHSI
3anoJiHeHus Oydepa.
JlaHHble uepe3 OWHAapHBIA MPOTOKOJ MEPEAAOTCS BHYTPH  CTPYKTYP
BibaryPacketHeader u BibaryPacket.
3arosioBoK nakeTta OMHApHOro MpOTOKOJa, cTpykTypa BibaryPacketHeader onucana
cieayommuM oopazom:
#pragma pack(push,1)
struct BibaryPacketHeader {
unsigned long int pktID;
HnenTudukaTop nepenaBacMoro nakera.
unsigned short headSize;
Pa3mep 3arosioBka.
size_t bodySize;
Pasmep Teina.
I
#pragma pack(pop)
CrpykTypa onuceiBaromas OMHapHbIA NaKeT:
struct BibaryPacket{
BibaryPacketHeader header;
void * body;

OkseMIuisip kiacca BinaryProtocolServer cosmaercsi B cepBepe sl KaKgoro

IMMOAKJIIOYCHHOI'O K CECPBEPY KIIMCHTA, 4 B KAKIOM IMOOKIIOUYCHHOM K CEPBEPY KJIIUCHTC
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cozpaetcs sk3eMIuisip BinaryProtocolClient, nns kaxpmoro cepeepa. OHO nepegaeTcst

BO BCE€ MOJYJIM BHYTPH PacIIMPEHHH cepBepa U KJIMEHTa COOTBETCTBEHHO.
3.3.5 Kuacchl uTeHus KOH(pUrypairoHHOro daitia

KoHurypaunonssiii ¢aiyi, IOCTpOeH ¢ HCNoyb30BaHHeM OuOimoTexku Xflib.
BasoBpii  Kiacc, OTKpbBaeT (pada M UMTAeT [aHHble COBMNAJAIONIHE C
KOH(pUTypalMOHHBIM (pajioM cepBepa M KJMEHTa, WHUIHAIU3UPYET HEOOXOOUMBbIe
noJsist. KJIMeHTCKUM, U CepBEPHBIN KJIacC HACIEAYIOTCS OT HErO, M YUTAIOT CBOM YaCTH.
BasoBbii  knacc  peasm3oBan B moayjie  BaseConfigFile.h, cepBephbiit
ServerConfigFile.h, a knmentckuit B ClientConfigfile.h

Cxema HaclelOBaHUsI KJACCOB UTEHHUS KOH(UIypaHOHHOro  (paia

npeJcTaBieHa cienyomuM oopasom (puc. 3.7):

ServerConfig

BaseConfigFile

ClientConfig

Pucynok 3.7 — Cxema HacjieIOBaHHUSI KJIACCOB UTEHHUsI KOH(PUTypallMOHHOTO (paiiia
BasoBeiit ky1acc onpenesieH ciaeayonmM 00pa3om:
class BaseConfigFile{
protected:
xfMap *conf;
xfNode *root;
xfNode *moduledata_node;
public:
long int getAttrInt(xfNode* node, long int defval=-1);
string getAttrString(xfNode* node, string defval="");
long int xfCharTolnt(xfChar* str);
string XxfCharToStr(xfChar* str);
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long int getModuleAttributeInt(wstring modulename,wstring attr,long int defval

[Tonyuenue atpubyTta Momyss, modulename — WUMsI MOAYJsl, 9TO CEKIHS B
KOH(UT'YpaALMOHHOM (paiijie TAe MOAYJIb JOJIKEH COXPAHSITh CBOH JaHHbIE, attr — UMsI
aTpuOyTa KOTOPBIA HEOOXOOUMO MOJIyuuTh, defval — 3HaueHne Mo yMoJ4aHHIo, OHO
Oynet nepenaHo (pyHKIMEH ecyid aTpuOyT OTCYTCTBYET.

string getModuleAttributeString(wstring modulename,wstring attr, string defval
); Ananoruuen getModuleAttributelnt TogpbKO BO3BpamaeT aTpuOYT- CTPOKY B He
YUCJIO.

xfNode* getMofuleAttribute(wstring modulename, wstring attr);

modulename — uMsi MoayJist, attr — uMsl aTpuOyTa, BO3BpalaeT HOIY Ha
YKa3aHHbIA aTpUOYT.

BaseConfigFile(){ };

BaseConfigFile(char* filename);

KoHcTpyKTOp, B KauecTBe napamMeTpa NpUHUMAET UMsT KOH(DUTYPALIMOHHOTO (haia.
char* getModulesDir();
BosBpamaet IUPEKTOPHIO C MOAYJISIMH.
char* getExtendsDir();
MOJIyYyaeM TUPEKTOPHIO C PACIIUPEHUSIMU
xfNode* getModuleDataNode() {return moduledata_node;};

BosBpamaer Hoy, KOTOpasi yKa3blBaT Ha CEKILHUIO 1€ BCE MOAYJH COXPAHSIOT
CBOH JaHHBIE.

virtual ~BaseConfigFile();

HlecTpyKTOp 3aKpbIBa€T KOH(pHUTYpaALIMOHHBIN (hail

|5
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3.3.5.1 Knacc KoH(purypauroHHoro ¢aiia ceppepa

Jror kimacc onpeneneH B wmonyie ServerConfigFileh on copepxur
BO3MOKHOCTH TOJIyUEHHS] YHUKAJIBHBIX ISl CEpBEpa JaHHBIX U3 KOH(PHUTypaUHOHHOTO
(parina.
class ServerConfig : public BaseConfigFile
{
protected:

xfNode* server_node;
string shareddir;
unsigned short serverPort;
unsigned short serverBinPort;
string serverlP;
public:
string getIP(){return serverIP;}
IP agpec uepes KOTOpBIH cepBep OyIET 0KUIATh MOIKIIOUEHHE KOHEHTOB
unsigned short getServerPort() {return serverPort; }
NOJIyUYEHHE MOPTa Yepe3 KOTOPbIA cepBep OyAeT 0XKHMIATh NOIKIIOYEHUS K MPOTOKITY
Ha ocHoBe XML
unsigned short getServerBinPort(){return serverBinPort;}
MoJIyueHHe TMopTa uYepe3 KOTOpBhIH cepBep OyAeT OXHAAaThb TMOJKJIOUEHHS T10
OHHApPHOMY MPOTOKOJIY
string getSharedDir(){return shareddir;};
JIUpeKTOpHusi B KOTOPOH XpaHsTCs (haiiibl JOCTYNHbIE uepe3 JaHHbli cepep OC
ServerConfig();

virtual ~ServerConfig();

|5
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3.3.5.2 Knacc kKoH(pHUrypaudoHHOro ¢panaa KJIueHTa

Jror kijacc omnpegenen B monyie ClientConfigFileh on copepxur
BO3MOKHOCTH TIOJTyUEeHHSI YHHKAJbHBIX JJIsI KJIHEHTA JaHHBIX U3 KOH(PHUTyparlMOHHOTO
(paiina.

B HyTpH 1aHHOTO 3aroJIoOBOYHOrO (harja Tak-xke ornpeaesieHa CTPyKTypa:
struct ServersConfStruct{

unsigned int bin_port;

unsigned int xml_port;

string server_address;
b

Ona conepkHT MOpT OMHAPHOTO MPOTOKOJA U MPOTOKajo Ha ocHoBe XML a
TaK-’Ke agpec KaxJI0ro cepBepa, K KOTOPOMY AOJIKEH ObITb MOAKIIIOUEH KJIHEHT.

Cam KkJacc KOH(HUTYypallMOHHOTO (paiiyia KJIHEHTA OMUCaH CJIEAYIOIUM 00pa3oM:
class ClientConfigFile: public BaseConfigFile {
protected:

xfNode* client_node;

xfNode* servers_node;
public:

map<unsigned int,ServersConfStruct> getServers();
MeTtoa Bo3BpamaeT ciaoBapb CTpyKTyp ServersConfStruct, Kimo4yoM siBAsieTCsl LieJioe
YUCJIO0, COOTBETCTBYIOLIEE MOPSIAKOBOMY HOMEpPY 3alkuCH B KOH(HUIypalHOHHOM
(paiine. B cTpykType conep:kaTcsi MOPTbI M aJpeca CEPBEPOB K KOTOPBIM OJIKEH
OBbITb MOAKJIIOUEH KJIUEHT.

ClientConfigFile();

virtual ~ClientConfigFile();

private:

|5
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3.3.6 OCHOBHbBIE KJIaCCHI CepBepa

I'pynna kjacc U CTpyKTypa KOTOpPbIE OPraHU3yeT OCHOBHYIO YacTh CEpBEpa, HE

UMeeT HacjeqoBaHus (puc. 3.8).

ServerProgram clientData

PucyHok 3.8 — Kyaccbl opranusyomue OCHOBHYIO YacThb CEpBEpa

Knacc ServerProgram siBisieTcst OCHOBHBIM B CEPBEPHOM yacTH mporpammel. OH
COJICPKHUT KOHCTPYKTOP BHYTPH KOTOPOTO BBITOJIHSIETCSI OCHOBHOM LIMKJI TPOrPAMMBI.
On  comepxur  mone  ServerConfig* sc;  BbimosHsIET ~ KOHCTPYKTOP
KOH(pUrypalrMoHHOro (paliaa, CUMTbIBasE M3 HEro HOMepa MOPTOB sl OWHApHOTO
MMPOTOKOJIA U MPOTOKOJIa Ha ocHOBe XML Ha KoTOpoM pacnosiokeH cepeep. B metone
int ServerProgram::createSocket(uintl6_t port) OH co3maeT HOBOE COKETHOE
COEJIMHEHHE, Yepe3 KOTOpoe OH OyaeT 0OMEHMBAThCS C KJIMEHTAMH JaHHBIMH. 3aTeM
3aMyCKaeT IMKJ, OKUIAHUS MOAKJIIOUEHHS KJIMEeHTa. [JJIs1 9TOro ucnojb3yeTcst METO.
waiteSocketConnection(i32SocketFD);. Ilocine TOro kak KJIHMEHT IIOJKJIIOUMIICS IO
IBYM TMPOTOKOJIaM CO3HAETCSl TMOTOK, KOTOPBIM BBIMOJHSIET OOpabOTKY HOaHHOTO
KJWeHTa, BHYTpH ¢yHKuH void* client_thread_func(void* data ). ITapamerp data
coOepxkuT cTpyKTypy clientData ¢ nByms1 ugentugukatopamu cokeron. [locie yero
CozpaloTcsl 9K3eMIUISIpbl KJ1accoB OMHapHOro mportokoJia BinaryProtocol u knacca
Server, KOTOpble BBINOJHSIOT OOpaOOTKY 3ampocoB OT KJEHTa. 3aTeM
peructpupylorcss  obpabotuvku  monyned  registerModule(Server®  protocol,
ServerConfig* sc, BinaryProtocol* bp) 3gecTp mnepegaeTcsi kjaacc OHHApPHOTO
MPOTOKJA, W MpoTOKoJa Ha ocHoBe XML. DyHKUIMS BO3BpAIAE€T YHUKAJIBHBIA
UACHTU(UKATOP 3aPETUCTPHUPOBAHHOIO KJIMEHTa MOAyJisl. OH HCMOJb3yeTCsl BHYTPH
MoayJied. [laHHbi naeHTHUKATOp OyIeT nepelnaH MpH OTKJIIOUEHHH KJIMEHTA, s
TOr0 YTOOBl B MOJ1yJIe MOXKHO OBLJIO YAQJIUTh JaHHbIE OTHOCSIIHECS UMEHHO K 9TOMY

KJIMEHTY. 3aTeM, BBIMOJHSIIOTCS METOJbl KOTOpbIE 3alMyCKalT O0OpabOTKY KJIMEHTa
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bs.startTread(i32ConnectFDb); HMuunmupyer moTok BHYTpU OHMHApHOro MPOTOKOJA,
151 00pabOTKHU IaHHBIX OT MoJib3oBateds, serv.parserCreate(i32ConnectFD); co3naet
TaKOM-Ke MOTOK sl 00paOOTKH IaHHBIX MO MpoTokoiay XML serv.startParsing(); -
3amycKaeT oOpabOTKYy TEroB MOCTYMAKIUX HAa CEPBEP Yepe3 MPOTOKOJ HAa OCHOBE
XML, 9TOT MeTOn 3aBEepHIUTCS TOJBKO TOrJa KOrjJa KJHEHT 3aBEPIIUT CBOE
coegunenre. Ha atom srane BeizoBercst pyHkuus unregisterModule(modid); BHyTpH
MOAYJIsl, KOTOpasi OCBOOOJUT AaHHBIE CBSI3aHHBIE C MOIYJIEM, U yOpaTh 0OpabOTUMKH

TEroB B CEpBEpE.
3.3.7 Knacchl paclumpeHHun cepBepa

HuTepdericHyio 4yacTh MOIyJeH paclIMpeHUd cepBepa MNPEeaCTaBiIsIOT IBE
pyHKUIUM:

unsigned int  registerModule(Server*  protocol,  ServerConfig* sc,
BinaryProtocol* bp);

void unregisterModule(unsigned int mid);

B Ha naHHBII MOMEHT BCce NEWCTBUS Haj (padgaMH peajM30BaHbl B MO.IYJE
LibFileOperation, OH BbIOJHSET 0a30Bbie onepanuuu ¢ dailaMHd, TaKHe Kak
OTKPBITHE, YTEHHUE, 3aMUCh, TPOCMOTP COAEPKUMOro KaTajaora, CO3gaHue U ynajeHue
CCBUIOK Ha (paisibl, OTKpbITHE haiaa U Apyrue. MoayJib COAEpKHUT MPOrpaMMHBIH
MOJYJIb Main.cpp peaju3yomni JaHHble (DYHKIHH.

Crpykrtypa moduleStruct:
struct moduleStruct{

ReadDirectory* rd;
GetAttributes™ ga;
OpenFiles* of;
ReleaseFiles* rlf;

ReadFiles* rf;
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WriteFiles* wf;
ChmodFile* cm;
UnlinkFiles* ul;
LinkFiles* If;
RmDirs* rmd;

MkDirs* md;

ConepXHT Kjacchl oOpabOOTUMKOB nedcTBMHM Hana pakinamu. CrnoBaTh static
map<unsigned int,moduleStruct> modules; cogepkUT HabOp STHUX CTPYKTYp, IJs
KaXJIOro TMOJKJIIOUEHHOro KiueHTa. Kiiouom cioBapsi sIBAsSIeTCS  yHHUKaJbHBIM
UIEHTU(UKATOP KJHUEHTa, KOTOPbIH reHepupyetcsi B (pyHkuuu registerModule, u

BO3BpAIA€TCsI B OCHOBHYIO POTPaMMy.
3.3.8 OCHOBHOM MOJyJIb KJIUEHTA.

OcHoBHOM MOOYJIb KJIHCHTA, PpPCaAIM3yCTCA CIACAYIOIUMH KJACCaMH H

CTpyKTypamu (puc. 3.9)

ServerData ClientPrograrmm

Pucynok 3.9 — Knacchl ¥ CTpYKTYpbl OCHOBHOH YacTH KJIMEHTA
Kunacc ClientProgramm peanusyeT OCHOBHOH LMKJ paboThl KiaveHTa. [loasvu

JaHHOIroO Kjacca sABJIAIOTCA:

* ClientConfigFile cf — oksemmisip kjacca KOH(HIypauHOHHOro (amna
KJIUEHTA.
* ServerDataMap serversData — cioBapp, KJIOYEM €ro SBJSETCS HOMEP

cepBepa B KOH(UTYpAUHMOHHOM paije, a 3HaYEHHEM SJIEMEHT CTPYKTYpPbI
ServerData.
Crpykrypa ServerData onucana ciaeayomum o0pasom:

struct ServerData{
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Client* cl;
BinaryProtocolClient* clbin;

b

Ona conepxuT ykasaTenu Ha sx3eMiuisip kiacca Client u BinaryProtocolClient.
KJreHT OIHOBpPEMEHHO MOIKJIIOUaeTCsl K HECKOJIbKUM CcepBepaM, M COXpaHSIeT
yKasaTeJH Ha CO3[IaHHbIE 9K3EMILISIPbI KJIACCOB B CJIOBApE.

B xoncTpykTOope kinacca ClientProgram, mosyuaeTcsi CIIHCOK CEepBEpOB W3
KOH(pUTypalMOHHOTO (paiyia K KOTOPbIM HaI0 MOJAKJIOUUTHCS. 3aTEM MPOU3BOIUTCS
nepebop cepBepoB B HUKJE. [ KaXIOro U3 HUX CO3JAITCS 9K3eMIUISIPbl KJIAaCCOB
Client u BinaryProtocolClient:

ServerData sd;

sd.cl = new Client();

sd.clbin = new BinaryProtocolClient(&cf);

[ToToM MPOUCXOOUT TOAKJIOUEHHE KJIMEeHTa K CepBepy, IO OHHapHOMY
MPOTOKOJIY U MO MPOTOKOJIy HAa OcCHOBe XML.:

sd.cl->connect_server(it->second.server_address,it->second.xml_port);

sd.clbin->connect_server(it->second.server_address,it->second.bin_port);

[Tocne 3TOro perucTpupyrTCcss MOAYJIH, KOTOpble OyayT oOpabaThiBaTh MOTOK
naHHbIX npuxoasmux u3 FUSE. Kaxapiii Mogyib DOKEH COAEpKaTh (PyHKIIHUIO:

void registerModule(ServerDataMap* servsData, fuse_operations*
clientFsoperations,ClientConfigFile* cf);

B Hee mepenaetcs cioBapp serversData, comepskamuid oObEKTbl MPOTOKOJIOB,
yKaszaTeJib Ha CTPYKTYpy fuse_operation — B HEro MOAYJIM 3aMOJIHSIIOT 0OpaOOTUHKH
3arpocoB (hparioBOH CUCTEMBI, U cf — KOH(pHUTrypallMOHHbIN (pak KJIUeHTa.

[Tocne peructpaunyu MonyseH, 3anyckaeTcss ocHOBHOH kg FUSE BbizoBOM

Metona fuse_main(argce, argv, &clientFsoperations, NULL);
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3.3.9 Moaynb pacmupenus kimenta ClientFSOperation

Pacmupsiempiii moaysib kimeHTa ClientFSOperation npencTasiieH ciie1ylomuMH

KJIACCaMH M CTPYKTypaMu JaHHbIX (puc 3.10).

ReadDirectory OpenedFilesStruct

Pucynok 3.10 — Knaccel ¥ CTpyKTYpbl MOIYJ1s1 PACIIMPEHUST KIIHEHTA

OcHoBHYI0 YacTb MOLyJIsl cocTaBisieT Kiaacc ReadDirectory. OH peanusoBaH B
Buge Singleton Kiacca, MMeeT NpPHUBATHBIM KOHCTPYKTOp M MeTohd getlnstance
KOTOPBIM BO3BpalaeT yKasaTesb Ha 9K3eMIUIsip Kjacca. [Ipu peructpauuu monyis, B
¢ynkunu registerModule meton getlnstance Bbi3biBaeTCs B mepBbid pa3. OH umeer
CJIeyIOIUH HHTEPdEHC:

static ReadDirectory* getlnstance(ServerDataMap* servsData=NULL,
fuse_operations* clientFsoperations=NULL,ClientConfigFile* cf=NULL);

EmMy nepenaiooTtcs Te-xke napaMmeTpsl UTo U B (pyHKIHMIO registerModule. B
CJlyyae eCJid 9K3eMIISIpa €IIe HET OH OyJEeT CO3/1aH U BbI3BaH KOHCTPYKTOp, HHAYe
Oy[eT BO3BpallleH YKa3aTeJb Ha yKe CYIECTBYIOMUH 9K3eMIUIsIp Kiacca. B
KOHCTPYKTOPE KJlacca MPUCBAUBAIOTCS yKa3aTeJd Ha (PYHKIIMH KOTOpPbie Oy 1y T
BBIMIOJIHATh ONEpaluH HaJ (paiiaMu, B BUpTyaibHOH PC, B CTPYKTYpY
clientFsoperations.

17151 BBITIOJTHEHU S onepalii Hajl (hC, peaTM30BaHHbI ClIeIyIonHe (PYHKIHH:

static int hello_write(const char *path, const char *buf, size_t size, off_t offset,
struct fuse_file_info *fi) — 3anuce gaHHBIX B (haii;

static int hello_read(const char *path, char *buf, size_t size, off_t offset, struct
fuse_file_info *fi) — ytenne manHbIX U3 (paiina;

int get_f_attr(Protocol* proto, const char* path,struct stat& attr) — nosiyuenue
aTpuOyTOB (haiina;

static int hello_release(const char *path, struct fuse_file_info *fi) —

ocBOOOX AeHHE (haiia;
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static int hello_open2(const char *path, struct fuse_file_info *fi,mode_t
mode=0) — T.x. ¢pyHKIMSI OTKPBITHS (paiyia ¥ CHCTEMHBIA BBI30OB creat MOX0XkH IO
CBOEMY Ha3HAUEHHIO, TO CO3[laHa OJHa 00mas 1Jj1sl HUX (pyHKIHUS;

static int hello_open(const char *path, struct fuse_file_info *fi) — otkpsiThe
(patina;

int hello_create (const char *path, mode_t mode, struct fuse_file_info *fi) —
cosfaHue paiyia, CHCTEMHBIH BbI3OB creat Haja BUpTyasibHOU DOC;

static int hello_readdir(const char *path, void *buf, fuse_fill_dir_t filler,off_t
offset, struct fuse_file_info *fi) — ureHre copepKUMOro JTUPEKTOPHH;

static int hello_getattr(const char *path, struct stat *stbuf) — nonyuenue
aTpuOyTOB (haitia.

YacTp onepanui oueHb MoXoxHu npu padbore Hag PC, Ha cepBep YXOAST OAHHU
Te-ke JaHHple. Ha cepBepHOM yacTH OHM BblIesieHbl Kak BsaeOneData, Ha
KJIMEHTCKOM CTOPOHE OHH peasn3oBaHbl mMadaoHHOM pyHkuuer OneDataFunc, u
neperpyxennor pynkiment OneDataFunc_ 3anosHsiommei aTpuOyThl TEroB:

inline void OneDataFunc_(LinkFile* bd,string p1, string p2)

inline void OneDataFunc_(UnlinkFile* bd,string pl,mode_t p2)

inline void OneDataFunc_(Rmdir* bd,string pl,mode_t p2)

inline void OneDataFunc_(Chmod* bd,string p1, mode_t p2)

inline void OneDataFunc_(Mkdir* bd,string p1, mode_t p2)

[ITabnoHHast (PyHKIMSI CO30AET TET TUMA X W 3a[IeT MapaMeTpbl, B 3aBUCUMOCTH
OT THNa Y, BbI3bIBAsI NeperpyxeHnylo pynkuuo OneDataFunc._.

template <class X, class Y=int>

int OneDataFunc(const char *path,string resXMLNS,Y mode=Y())

®ynkuus OneDataFunc ucnosb3yoTces B clieayommx pyHKIUIX:

int hello_mkdir (const char *path, mode_t mode) — co3manue nupexkTopuu;

int hello_chmod (const char *path, mode_t mode) — usameHeHue pexuma
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AOCTYIa;
int hello_rmdir (const char *path) — ynaneHve aupeKkTopuii;
int hello_unlink (const char *path) — yHHuTOX€HHE KECTKHX CCBIJIOK Ha
(paitbr;
int hello_link (const char *path_from, const char *path_to) — cozganue

KECTKHX CCBUIOK Ha (pamibl.
3.4 BeiBO bl

B mpornecce mporpaMMHOTO KOHCTPYHPOBaHHsI OblT BhIOpaH B KauecTBe XML
anaymm3atopa Expat. PaspabotaHa CcTpykTypa MpOrpaMMHOrO KOJa, CXeMbl
B3aUMOJEHCTBHSI M HACJEeNOBaHHs KJIAcCOB, cCepBepa M KJHMEHTa, a Tak-Xke
OUHAMHYECKH TOArpy’Kaembix wmoayjier. s mnocTpoeHusi KOH(HUrypaldOHHBIX
(paiinoB pemeno ucrnosnb3oBaTh OMOMMOTEKY XFLib, kak Haubosee MPoOCTON U JIeTKo

YUTAEMbIA U aHAJIM3HUPYEMbIH (hopMaT NpeaCTaBJICHHS JaHHBIX.
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4 TECTUPOBAHUE PACIIPEIEJIEHHOU ®ANJIOBOU CUCTEMBI

Pa3paboTanHoe mnporpaMMHOe CpeAcTBO 0OOJagaeT BCEMH 3asIBJICHHBIMH
XapaKTEPHCTUKAMH, O YEM CBHUAECTEJIBCTBYET «AKT CIAUW/IIPUEMKH» MTPHIIOKEHHS /K.
J71st noATBEepKAeHHUSI KOPPEKTHOCTH pabOThI MPOrpamMmbl ObUIO MTPUMEHEHO JBa
MEPCOHAJIBHBIX KOMIIbIOTEpa ¢ omnepanroHHor cucteMod Debian GNU Linux 6.0
Squeeze. CoenHWHEHHbIX B JIOKQJIbHYIO ceThb. Ha OIHOM H3 KOMIIBIOTEPOB OBLIO
3aMyIEeHO JBa CEPBEPHBIX MPHJIOKEHHUS, C PA3HBIMH AUPEKTOPHUSIM OOLIEAOCTYIHBIX B
(paiioBoit cucTteMbl AaHHBIX. s 9TOro OBUIM CO3JaHbl ABa KOH(PUIypalMOHHBIX
(parina:
Kondurypaunonseyi ¢pan nepBoro cepepa UMEET BUI:
conf{
* cenus ra00abHBIX TaHHBIX KAaK cepBepa TaK U KJIUEHTA
global_data{
extension_dir="extensions";
module_dir="modules";
}
* CeKIMsl NaHHbIX UHAUBUAYJIbHBIX AJIsl CEPBEpa
server_data{
server_ip="127.0.0.1";
server_port=1100;
server_bin_port=1101;
shared_dir="/home/nick/FSROOT/1/"
}

¥ ceKUMs B KOTOPOH OyAyT XpaHUTBCS JaHHbIE PACIIUPEHUN U MOAYJIEH

module_data{

}
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KoHdurypaunoHHbii (paiis BTOporo cepsepa BbITJIsIIeN CJeAYOMUM 00pa3oM:
conf{
* cexuus ria00abHbIX TaHHBIX KaK cepBepa Tak U KJIHEHTa
global_data{
extension_dir="extensions";

module_dir="modules";

}

* ceKuMsl NaHHbIX HHOUBUAYJIbHBIX IJIs1 cEpBepa

server_data{
server_ip="127.0.0.1";
*  bibary_protocol_ip="127.0.0.1";
server_port=1100;
server_bin_port=1101;

shared_dir="/home/nick/FSROOT/1/"
}

* ceKuusl B KOTOPOU OyAYT XPaHUTBCS JAHHBIE PACIIUPEHUH U MOAYJIEH

module_data{

}

[Tporpamma kyimeHT Oblia 3anymeHa Ha apyrom I1K, koHdpurypamronssii daiin

KJIMEHTa UMEJI CJICIIYIOH.[Hﬁ BUI:

conf{

* ceud r7100aJIBHBIX HAHHBIX KaK CCPBCpa TAK U KJIMCHTA

global_data{

extension_dir="extensions";
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module_dir="modules";
}
* CEeKIMsI JaHHBIX UHJWBUIYaJIbHBIX [JIs1 CEpBEpa
client_data{
servers{
server_A{
address="10.83.220.6";
xml_port=1100;
bin_port=1101;
}
server_B{
address="10.83.220.6";
xml_port=1102;
bin_port=1103;

}
}

* ceKuusl B KOTOPOU OyAYT XPaHUTBCS JAHHBIE PACIIUPEHUH U MOAYJIEH
module_data{
lib_file_opertion {

max_packet_size=40960;

3anyck nporpaMmbl cepBepa OCYIIECTBIISICS KOMaHIaMH ./serverfsp a KjaueHTa
Jclientfsp -d <TOuka MOHTHUPOBAHHUS> , oMLK -d UCMOJIb30BAHA IJISI BXOJA B PEKUM

otJyiagku fuse.
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Jlisi TecTHpOBaHUsI TIPUJIOKEHHH ObUT pa3paboTaH TecTOBbIM mpumep. st
Hauajga TecTa HeoOXOOUMO co3faTh aiyl, C TPOU3BOJIbHBIMH JIaHHBIMH, Haj
KOTOphIMH OynyT mnpousBoautcsi onepauun @OC. [Ins reHepanuu Takoro aiia
UCIOJIb3yeTCSl KOMaHa:

# dd if=/dev/urandom of=./random_file ibs=1048576 count=200

B pesysbTaTe ee BbIOJHEHUs1 Oy et co3nal daina oobemoM B 200 merabamr.

@aiy KOnMpyeTcsl B MAaNKy, B KOTOPYyKH npHMOHTHpoBaHa PC ¢ momMompio
KOMaHIbl:

# cp ./random_file ./testd

[Ipu 5TOM KOMUPOBaHHE NOJIKHO MPOUCXOIUTH OAHOBPEMEHHO Ha ABa CEpBEpa.
3aTeM, MPOU3BOJIUTCS TECT Ha UTeHHE (pakia, U CpaBHEHHE ero MoOanTHO:

# cmp ./random_file ./testd/random_file

Ecnu ¢arnoBas cucremMa paboTaeT BEpHO, TO MPOrpaMMa 3aBEepIIMTbCS Oe3
BbIBOJIA KakKoro Ju0o cooOmeHus, eciu ¢aiibl otinvaotcss To @C padbortaer He
KOPpPEKTHO. B pesysbTaTe NaHHOM ONEpallH COOOLIEHHWH MOJIyYeHO HEOBLIO, UTO
CBUJETEJIbCTBYET O KOPPEKTHOCTH padboThl OC.

Crnenyomui 5Tan TeCTUPOBAHHUS, CO3TAHHUE TUPEKTOPHM:

# cd testd

# mkdir testdir

B pesynpTaTe moikHa ObITH CO3MaHa HOBasl AUPEKTOPHsI, 9TO MPOBEPSIETCS
KOMMAaHIOH:

#1s -1

Ee BoIBOI:

-rw-r--1-- 1 nick nick 209715200 OxTt 25 13:42 random_file

drwxr-xr-x 2 nick nick 4096 Okt 25 13:52 testdir

T. e. (pyHKIMK UTEHUS OUPEKTOPUH U CO3[AHHUS TAMKH, a TaK-Ke MOTyUYEeHHsI

aTpuOyTOB (haiia padboTalOT BEPHO.
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TecTt nepemenienye ¢asa, BbIMOJIHSIETCS KOMaHA0M mv:

mv ./random_file ./testdir/

Komanpga He oJKHA 3aTpaTUTh MHOTO BPEMEHH U BBIITOJIHUTCS He OoJiee ueM 3a
OJIHY CEKYH[Y, T.K. HE IPUXOJUT NEPEMEIIEHHUSI TAHHBIX.

MPOBEPKA YCMEMHOCTH ONEepPaluy NPOBOJUTCS] KOMaHIOH 1s

#1s

BBIBOJ]

testdir

YTO CBUAETEIbCTBYET O TOM UTO (paiijia B UCXOJIHOH Marke HeT

#ls ./testdir/

€€ BBIBOI:

random_file

@aiiy1 HAXOOUTCS B MANKe Ha3HAUeHHsl, 9TO JOKA3bIBAET KOPPEKTHOCTb PabOTHI
(pyHKIIMM nepeMeleHH s ¥ IEPEUMEHOBaHUS (paria.

TecT Ha U3MEHEHHE pekuMa 10cTyna K paraam, MPOU3BOIUTCS KOMaHAaMHU:

#1s -1

BBIBOJ]

-rw-rw-rw- 2 nick nick 209715200 Okt 25 13:42 random_file

YTO CBHJETEJIbCTBYET O TOM 4UTO (paii JOCTYMEeH KakK sl UTeHHs TaK W JJIs
3aIHCH

# chmod -r ./random_file

#1s -1

BBIBOJ]

--w--w--w- 2 nick nick 209715200 Oxrt 25 13:42 random_file

Terneps (paia HEBO3MOKHO UMTATh, IPOOYEM MPOUYECTD €ro:

#cat ./random_file

BriBog
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cat: ./random_file: OTka3aHo B focrtyrmne

YTO MOATBEPKIAAET UYTO aTPHUOYTHl HA UTEHHE PA0OTAIOT BEPHO

# chmod 0777 ./random_file

#1s -1

BBIBOJ]

-rwxrwxrwx 2 nick nick 209715200 Oxt 25 13:42 random_ file

Teneppb aiin UMEET pekKUM IOCTyNa AJisl YTEHHUS, 3alIMCH W BBINOJIHEHUS, OJIs
IpyNmbl, BAaJesbla, W APYTHX TMOJIb30BATEIEeH, UTO MOIATBEPKIAET KOPPEKTHOCTDb
paboTsl pexxumoB noctyna @.C.

Ilnsi  TpOBEpKH CKOPOCTH 4YTeHHs1 C  (padIOBOM  CHUCTEMBI, MOKET
UCMOJIb30BAThCS KOMMaHa rSync:

rsync --progress -v ./testdir/random_file ../random_file2

CKopocTh nepeaud JaHHBIX B OOWH MOTOK cocTaBuia SMbait/cexk.

TecT Ha cCO30aHUE KECKUX CChUIOK BBIMOJHSIETCS KOMAHIOH

# link ./testdir/random_file ./random_filel

#1s

BbiBO 1 KOMaHIbI

random_ filel

YTO CBUIETEbCTBYET O YCMEMHOM CO3[JaHHH KECTKOH CChUIKH.

[TpoBepka ynanenus (aiia NpOU3BOAUTCS KOMAaHIOH

rm ./restdir/random_file

Y06enutcs uto ¢aia JeHCTBUTENILHO YaJeH MOKHO C MOMOIIBIO KOMAaH bl

Is ./restdir/

ee BbIBOJ OyAeT MyCThIM.

TecT OBLT MPOMIEH YCHEIHO, BCe NEHCTBUS ObUIM BBIMIOJHEHBI KOPPEKTHO, UTO
JOKa3plBaeT pabOTOCIOCOOHOCTh NPOrPaAMM.

HOCKOHI)Ky HAaHHOC IIPHUJIOKCHHUE NOJIKHO BBINIOJHATBHCA HJIMTCJIBHOC BPCM:A, Ha
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CEPBEPHOM U KJIMEHTCKOM CTOPOHE, KOTOPOE MOXKET 3aHUMAaTh OT HECKOJIbKHX YacoB
IO HECKOJIbKUX MECSIEB, BAJKHBIM KPUTEPHEM SIBJISIIOTCS] YTEUKH MMAMSITH CBSI3aHHBIE C
npuwiokeHueM. sl TeCTHpOBaHWS TPWIOKEHHST HAa YTEUKH MNaMSITH W OIIHOKH
CHHXPOHH3ALHMH MTPOLECCOB-MOTOKOB, BO3MOKHBIX MPH OOpAIEHHH K OJHOMY U TOMY-
K€ yUacTKy MaMsTH W3 Pa3HbIX MPOLECCOB, a TAK-KE€ OMHUOOK B3aUMOOJIOKHPOBOK
npoleccoB ObUT MpPUMEHeH oTaaauuk valgrind, ¢ Moayiem memcheck u mMomysiem
helgrind. [Ins 9TOro0 3amyck NpHJIOKEHHUH MPOU3BOIUIICS CIEeAyIOMEeH KOMaHIaMHu:
valgrind --tool=helgrind ./serverfsp u valgrind --tool=helgrind ./clientfsp -d <Touka
MOHTHPOBaHHUSI>

1151 TPOBEPKHU MaMSITH U KOMaHIAMH:

valgrind --tool=memcheck ./serverfsp u valgrind --tool=memcheck ./clientfsp -d
<TOUYKa MOHTHUPOBAHUS>

IJIs1 IPOBEPKH B3aUMOJAEHUCTBHSI NMPOLECCOB COOTBETCTBEHHO, 3aT€M TECTHPOBAHHE
MPOU3BOIUJIOCH MOBTOPHO. B mporuecce paboTsl mporpammsel BHYTpH valgrind, omubok
B3aMMOJICUCTBHUSI TMPOLIECCOB OOHapyxkeHO He Obulo. bbuin  oOHapyxeHbl He
3HAUUTEJIbHBIE OJTHOKPATHbIE YTEUKH MaMsITH BHYTpH OuOimoteku xflib, koTopbie He
BJIMSIIOT HA JAJIbHEHIIHNA X0/ BBIIIOJHEHHS] POrPaMMBbI TIOCJIE €€ UHUIMATH3ALINH.

B nesiom nporpamma pabOTaeT KOPPEKTHO H BBIIOJHSET 3asIBJICHHbIE (DYHKLUH.
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5 3KOHOMHUYECKOE OBOCHOBAHHE PA3PABOTKH PACIIPEEJIEHHOU
GANJIOBOU CUCTEMBI

5.1 Pesiome

[Ipennaraercs paspadotka nporpammuoro npoaykrta (I1I1) npennasnaueHHOro
)11 MOHTHPOBAHMSI KaTaJloOroB YyOaleHHbIX OBM B KOMIBIOTEPHOH CETH H
UCIIOJIb30BAHUS (PAMJIOB B HUX KAK JIOKAJIBHBIE.

HUcnonbzoBanne pnpanHoro IIII BO3MOXHO B pasHbIX OpraHusalusix, IAe
HEOOXOAUMO OPraHMU30BaTh €IMHOE AUCKOBOE MPOCTPAHCTBO Mexay DBM.

Llenpio HaMmeueHHOro OwW3Heca SIBJISIETCS TMOJyyeHHe NpHOBUIM 3a CYeT
MPEeAJIOKEHHIO PHIHKY KOHKYPEHTOCIIOCOOHOTO MPOAYKTA.

st paspabotkn u cosganus Il HeoOXOOWMBI KamMTaJIbHbIE BJIOKEHHS
coctaBisiioT 20232 py0., KamuTajbHble BJIOKEHWsI OyAyT morameHsl uepe3 12
MECSILEB.

Kpurtnueckuit 06beM npojax NporpaMMHOTO MPOAYKTa COCTaBJsSIET 38 KOMUH.
3anac (pUHAHCOBOM MPOYHOCTH, 3a 9TOT ke mepuon, coctasiser 21 kommm IIII,
K03 puLHeHT (PUHAHCOBOM MPOUYHOCTH paBeH 35%.

Llenp maHHOro OW3HEC-TUIaHA — BBIPAOOTKA CTPATETHUECKUX PEUICHHH MyTEM

PAcCCMOTPEHHST JAaHHOTO OH3HECa ¢ MO3UIMH MapKETHHIOBOTO CHHTE3A.
5.2 Xapakrepuctuka I1I1

[TporpaMMHBI TIPOAYKT TO3BOJISIET MOHTHPOBATh KaTaJOTH Ha YIaJ€HHbIX
OBM co3naBasi equHOe TUCKOBOE MPOCTPAHCTBO JJISl HECKOJbKUX OOBEOUHEHHBIX B
ceTb KOMIbIOTEpOB. Kakapli KOMIIBIOTEP MOXKET 3amucaTh B 9TO JTHCKOBOE
MPOCTPAHCTBO HEKOTOpPbIE MHaHHbIe, W HCIOJIb30BaTh HMX COBMECTHO C JPyTrHMH
KOMITBIOTEPAMH B CETH, KaK OYITO 9TO JIOKAJIbHbIE (harJIbI.

PazpabaTbiBaeMbli  MPOrpaMMHBIA  MPOAYKT MOKET TMPUMEHSTbCS s

96



S(I)CPGKTHBHOﬁ OpraHu3ali OUCKOBOI'O IIPOCTPAHCTBA BBIUHUCJIIMTCJIbHBIX MAIIHH H

MOBBIICHHUS HAOCKHOCTH XPAHHUMbBIX IHOAHHBIX B CETH, IMYTCM HY6HHp0BaHH${ HX Ha

Heckosibko DBM. I1I1 nomkeH peanns3oBbIBaThH cleayomue (hyHKIHH:

MO3BOJISIET MOHTHPOBAaTh KATAJIOTHM HAa yOaleHHbIX DBM Kak JOKasbHbIE
co3JaBasi €AMHOE JAUCKOBOE MPOCTPAHCTBO IJIs HECKOJBKHUX OOBEIUHEHHBIX
B CETb KOMIIBIOTEPOB;

B Cjlyyae OIMMOKM HEXBAaTKH JUCKOBOTO MPOCTPAHCTBA, NAHHBIE IOJIKHBI
ObITh MEpenucaHbl Ha APYryld MallMHy, U NpPOW3BeAeHa NO0-3amuch. Eciu
MOJI0OHBIX MAIMH HEe HAaHAEHO, TOrJa BbI3bIBATh OLIUOKY;

B CJIyuae OTKJIIOUEHHUsI KOMIbIOTEPA B MOMEHT 3aITUCH JOJIKEH ObITh BHIOpaH
HOBBI KOMITBIOTEP W [JaHHbIC Mepe3arnucaHbl Ha HEero, TakuM O0Opa3oM
MporpaMmMa Ha CTOPOHE KJMEHTa [OOJKHA KAIIUPOBATh [AHHBIE H
MPOU3BOAMTD HX 3aMUCh HA BHIOPAHHBIH KOMITBIOTEP MapaJljiesIbHO;
nporpaMma JI0JkHa (pyHKIMOHUPOBATh B onepanoHHor cucteme UNIX u
€€ Pa3HOBUAHOCTSIX;

paspabaTbhiBaeMoOe TMPHUJIOKEHHE [OJDKHO COCTOSITh M3 [IBYX MPOTrPaMM:
KJIMEeHTa KOTOpPbIH TOAKJIIOUAeTCs K HaOOpy CEepBEpOB M BBINOJHSIET
omepauyu Hajg (padgamMu, W cepBepa, KOTOpbIH peannsyeT ¢aiioBylo
cucteMy. KJIMEHT MOIOKIIOUaeTcs K CEpBEPY M MPOM3BOAUT OINEpALMH Haj
(parinamu. J10OOM KJIMEHT MOXET MOJKIIUAThCS K OJHOMY MM OoJiee
CEpBEpPOB OAHOBPEMEHHO, JIIOOblE cepBepa MOTYT ObITh MOJIKJIOUEHBI K
HECKOJIbKMUM KJIMEHTaM;

(paiinoBass cuctema NOJKHA TMOAJAEPKUBATH pacIIUpsieMble MOIYJM sl
cepBepa U KJHMeHTa, 0jaroaapsi KOTopbiM OyAyT OCYHIECTBISTHCS ONEpaliu
¢ annamu, BBIOOP KOMMBIOTEPOB IJIs1 3aMUCH (pajioB, ayTeHTU(pUKALUS U

IMpoYuc HCﬁCTBHH .

OxapakTepusyeM pacCMaTpPHUBAEMBbIH MPOEKT C TMO3ULIUH MApKETHHra IO
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napamMeTpamM 3aMbICCJI, p€aJIbHOC UCITIOJIHCHHUC, 00J1aCTh NMPUMCHCHHS, ITPCUMYIICCTBA Y

IIOJIb30BATCJIA:
¢® 3aMbICEII. OpraHnaauH,q COUHOI'0O TUCKOBOI'O IIPOCTPAHCTBA;
¢ PpC€ajlbHOC UCIIOJIHEHHE. PaCHpe)IGHGHHaSI (baleOBaSI CHUCTCEMA,

* obnacte mpumeHenusi. IIII  MoxeT TPUMEHSITbCSI B Pa3IMUHbBIX
KOMMEPUYECKHX U HE KOMMEPUYECKUX OPraHU3alusiX;

* QpeuMyllecTBAa y  moJbp3oBartens.  Hcmnosb3oBaHWe — CTaHOAPTHOTO
untepderica C st paboThl ¢ JaHHBIMU Ha yAaneHHbIX DBM, noBbimeHHast
HAJEKHOCTh LEJOCTHOCTH JAHHBIX, paCOpeAeeHUE CETeBOro Tpaduka npu
oOpamieHMM K OaHHBIM Ha yJaJieHHblx DBM mo3Bosisiioee yMEHbIIHUTD
Harpy3ky Ha JIBC, wucnonap3oBaTh MHaHHbIE COBMECTHO C JOPYTHMH
II0JIb30BATENSIMH, UCIIOJIb30BATh CBOM JaHHbIME Ha Apyrux 9BM B JIBC.

* koHKypeHThl. Andrew File System, Lustre, Gluster FS, HDFS, Google FS.
5.3 HccnenoBanue U aHaJIM3 PbIHKA

B kauecTBe OCHOBHBIX MOTpPEOUTENEH pacCMATPUBAIOTCS KOMMEPUECKHE H
HEKOMMepUecKue opranusaumu  Pocrosa-Ha-Jlony. Ilponecc cermenTupoBaHust
MPEeACTABJIEH B HUKE MPUBEEHHON Tabuie (Tadu. 5.1).

Tabmmua 5.1 — OpHEeHTHPOBOYHASI CErMEHTaIUsl MOTeHIIHAIbHBIX OTpeOuTeien

[Tnarupyembiii 00beM Mpoaask Mo rogam
2011r 2012r 2013r
CermeHTsl
1 2 1 2
pBIHKA 2 Bcero
MOJIYTO | OJYTOOH | MOJIyTOAU | TIOJIYTO
MOJIyTOTHE
aue e e aue
Hureprer 5 7 9 11 12 44
NpoBakIepbl
ROCTHET 3 4 6 7 10 30
KOMITaHHH
Kommepueckue ) 3 6 2 11 30
OpraHU3alHH
Hroro 10 14 21 26 33 104
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5.4 TIpon3BOACTBEHHBIN TUIaH

5.4.1 PacuéTt enIMHOBPEMEHHBIX 3aTpaT

B cTpykType enuHOBpeMeHHBIX 3aTpaT (3,) BBIACJSIOT KalUTaJIbHbIE 3aTPAThI
(K), BKJTIOYatomue 3atpatbl Ha NPUOOPETEHHE WK JOO00PYIOBAHHE BBIYUCIUTEIBHON
TexHukd (KBT), mnpuoOpereHnn mnakeTa mnpukjaagHbix mporpamm (Knomm) wu
onepanonHbix cucteM (Koc):

3 =Kpr+Koc+ Ky .

B coctaB 3arpar Ha mnpuobperenne BT, JIBC, IIIIII, OC BkmoualoTcs
TPAaHCHOPTHBIE PAcXolbl W 3aTpaThl Ha YCTAaHOBKY. EIWHOBpeMeHHbIE 3aTpaTbl
npUBeeHbI B TaOuLe (Tadn 5.2).

Tabmuua 5.2 — ExuHOBpeMeHHbIe 3aTpaThl

Hanmenosa- Crou-
Kon-
No | HHC TEX- Tun unm Mozens | BO [TocTaBmuk MOCTD Cymma
CpeacTBa (ur.) oaHoro | (py0.)
wiu [10 HU3ETUSA
1 | Cuctremnniit | Granda I3 2100 1 Solwin 12990 12990
010K
2 | Monutop SAMSUNG 1 Solwin 5990 5990
B1940R BMB
[TFT]

3 | KnaBuarypa | Genius KB110, 1 Solwin 203 203
Black [PS/2]

4 | Mpimb Genius Navigator | 1 Solwin 690 690
535 Laser
1600dpi [USB]

5 | Onepauuon- | Debian Squeeze |1 knoppix.ru 359 359
Has cucteMa | GNU/Linux

6 | IIpuknagHoe | Eclipse IDE 1 The Eclipse 0 0
I1O Foundation

7 | Hpuxknagnoe | GNU Compiler 1 Free Software |0 0
I10 Collection Foundation, Inc.

Hroro (py0.): 20232

3xk=20232
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5.4.2 Pacuét Tekymux 3aTpat Ha pa3padoTky [1I1

,HHSI pacuc€Ta TCKYIHX 3aTpaT OIPCACIUM COCTAB IICPCOHAJIA, YUACTBYIOIICTO B

pa3paboTKe mporpamMMHOro mnponykra. Pacuer 3apruiatbl mepcoHajia NpPUBEIEH B

tabimue (Tadi. 5.3).

Tabmuua 5.3 — PacueT 3apaboTHOM IIaThl IEpCcoOHaa

Bpewms, HeoOxogumoe | OOmas 3aprara
Onnara
Kateropust | KonnuectBo sa 1 qac | & pa3paboTKH COTPYTHHKOB
nepcoHasa | COTPYIHHKOB POrPaMMHOTO OaHHOU
(py0.)
MpoJyKTa (Jac) KaTeropuu (pyo.)
Huxenep-
nporpamMmu | 1 110 288 31680
CT
Hroro
31680
(py0.)

Omara Tpyaa NPOM3BOOUTCS Ha OCHOBE MOBPEMEHHOW OIUIATBHI, UCXOAS H3

yacoBor ctaBku ( C, ) U Bpemenu Ha paspabotky IIIl ( T, ). B satom ciyuae

3apaboTHasi IJIaTa pacCUUThIBAETCs MO popMyJie:
3“}):2 (CH)'THP ‘

HOTp66HOCTb B KaIIMTAJIOBJIOKCHHUAX Ha pa3pa60TKy IMPOCKTA MPCACTABJICHA B

tabune (tadi. 5.4).

Tabmuna 5.4 — I[MoTpeOHOCTh B KAMUTAJIOBIOKEHUSIX Ha pa3pabOTKy MpoeKTa

HanmeHoBaHHe cTaTed 3aTpar ®opmyina s pacueta | Cymma
1.EquHoBpemeHnHsbie 3aTpathl (3K) 3k=K+3 20232
1.1. 3arpatsl Ha npuoOpeTeHue BT (KBT) Ky 19873
1.2. 3aTtpatbl Ha IPHOOPETEHUENAKETOB

NPUKJIAIHBIX MPOTPAMM H ONEPAlMOHHBIX | K 359
cuctem (Knmi)

2. Texymme 3atpatsi (C) C=3,,tH,;+3, 105811
2.1. Batpats Ha 3apaboTHyio miaty (3mp) | 3pp=2_ (Cyl*Tpp 31680
2.2. CtpaxoBbie B3HOCH ( H,=34%om3, ) | H;=34om3p, 10771
2.3. Haknagnble pacxosl (3H) 3=200 0om3y, 63360
Hroro 3arpart (3) 3=K+C 125093
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5.4.3 Onpepenenne uensl 111

PaccuntaB Tekymue 3atpaThl Ha paspa®oTky IIIT (C), mMoxHO ompeaenuTb

cebectoumocTb ogHou komuu I1I1 no ¢popmyie:

=543 +3
N p

cop >
raie  N- oObeM Mpoaax B HaTypaJbHOM BbIPAKEHHH;
3mp — 3aTPAThl HA THPAXKUPOBAHUE B PACUETE HA OJIHY KOIMHMIO;
3.y — 3aTPATHI HA CEPBUCHOE 00CIIyKHBaHHE B pACUETe HA OJHY KOIIHIO.
K sarparam Ha THpaXxMpoBaHHE HEOOXOOUMO OTHECTH CTOMMOCTb HOCHTENS (
C, ) undopMauuu 1jisi NPOrpaMMHOIO MPOAYKTa U PacXO[ibl CBSI3aHHBIE C 3aMHUCHIO (
C,;n ) HA 9JICKTPOHHBIA HOCUTEJIb.
3mp — 3aTPAThl HA THPAKUPOBAHUE B pacueTe Ha OJHY KOIHIO, pyo:

3mup=3w0ct Zmpamip T CBrp+3

np-mup H'mup 9

rue 3,,.=60(py6.) — 3aTpaThl Ha TPHOOPETEHHE SJIEKTPOHHOTO HOCHTEIS IPH
MIPOU3BOJICTBE KOMHUHU MTPOTPAMMBl;
3pmp — 3apaOOTHAS IUIATA NPOrPAMMHUCTA HA MPOM3BOACTBO OJHOM KOIIWH,

KOTOpad olpeacjaAaAcTCs 1o (bOpMyJIC:

3 =C, T

npmup— “u * npk s
roe:  Cy=110py0. — yacoBas TapuHasi CTaBKa IPOrPAMMHCTA,;
T,,x=0,2 vac. — Bpems1, HeoOxomumoe oneparopy IBM Ha THpakHUpOBaHHE
OHOM KOITHH;

3 =110-0,2=22 py6.

np-mup s

CB,,=34om3, . — coluajbHble B3HOCHI, PYO.;

9

CB,,,=0,34:22=7,48 pyb.

3,mp — HAKJIQJHBIE PACXOAbl HA MPOU3BOACTBO OJHOM KOMHH:

3 =200—300%o0om 3

H-mup np-mup s

3ymp=2,0"22=44 py6. |
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3up=60+22+7,48+44=133,48 py0.

K saTparam Ha cepBUCHOE OOCIYyKMBaHHE OTHOCSTCSI YCJIYI'H IO BHECEHHIO

HW3MEHEHHH H )_IOHOJ'IHGHI/Iﬁ I10 KCJIaHHUIO KJIMCHTA.

3aTpaThl Ha OKa3aHWE JAHHOW YCJIYT'H PACCUHUTBHIBAEM CJIELYIOIUM OOPa3oM:

3= 31pcept CBgp 3

cep” “np-cep H-cep 9

rie 3., — 3apaboTHas Mjara COTPYIOHHUKA 3a CEpPBHCHOE OOCIyXkHBaHHE, PYO,
BBIYHCJIIETCS 1O (pOpMyJIe:
3pcer=22 Cu T
rie  C, —dacoBas TapudHas CTaBKa MPOrpaMMHCTA;
C, =110 pyb0;
T, — BpeMsi, HEOOXOIUMOE MPOrPAMMHUCTY Ha BHECEHHE U3MEHEHHH, uac.;
T,.=2uac.

3 ..,=110-20=220 py®6.

np-cep

CB,,=0,34-220=74,8 py6. — couuasbHble B3HOCHI;

3., — HaKJaJHbIe pacxopl, pyo.;

H-cep

3. =200% om220=440 py6.

H-cep ’

3,5 =220+74,8+440=734,8 py.

2
Takum 06pa30M CTOUMOCTDb O)IHOﬁ KOIIHH:

_ 105811
104

C, +133,48+734,8=1885,7 ( py6.)

OrnpenesnsieM ONTOBYIO LIEHY OOHOH KOIWH 1O cieaywoumen gpopmye:
y,,=C+II, |
rge: €, —cebecTOMMOCTb OJJHOU KOIHUH, pyO.;
IT, — npuOBLIL HA OJAHY KOIHIO, PYO.;

OnpenesnsieM npUObLIb:

C,-P

I1,= ,
100

rie P — npoueHT npennosnaraemon peatadeabHocTh (P=34%);
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_1885,7-34

—641,14(py6.
4 100 ,14(pye.)

1],,=1885,7+641,14=2526,83( py6.) |
IleHa mpoaaxu MPOrpaMMHOIO POAYKTA:
an:H01+HrHC ’

rie HJIC — nanor Ha n0OaBJEHHYI0 CTOMMOCTb B COOTBETCTBHHM IEHCTBYIOIIEH

CTAaBKOW Ha AaHHBIMA BUJI nponykuuu (18%),

2526,83

=2526,83+
ol ’ 100

.18=2981,66 (py6.)

5.5 [1naH MapKEeTHHIOBBIX AEHUCTBUH

[lnaH MapkeTHHra - 9TO TUIAaH MEPOINPHSITHH MO HOCTH)XEHHIO HaMeuaeMOro
o0beMa MpOJaX W MOJYUEHHI0 MaKCHUMaJIbHOM MPHObUIM MyTEM YyAOBJIETBOPEHHUS
PBIHOUHBIX MOTpeOHOCTeH. B maHHOM pasgesie OTpakalTCs: TOBapHas, IEHOBas,
cOBITOBAs MOJIMTUKA U CEPBUCHOE OOCITY KUBAHHE.

ToBapHasi NOJUTHKA MpeanojaraeT nocTosiHayo Mmogudukanuio I1I1, yunteiBas
TpeOOBaHUS TOJIb30BaTENIeH, OecriyiaTHble OOHOBJICHHSI, CEPBUCHOE OOCJyKHBAaHHE B
TeueHHue Bcero kusHeHHoro 1ukJia II1, a Takxke on-line KOHCYJIbTALUH.

[leHoBasi MOJIMTHKA TPEIOIaraeT YCTAaHOBJIEHHE IIEHbI, ODHEHTHPYSICh Ha IICHBI
MHPOBOIO PpbIHKA, a TaKXe ee HW3MeHEeHHe B 3aBUCUMOCTH OT 00J1acTH
Mpe APUHUMATEJILCKOM €SI TeIbHOCTH.

CObITOBas MOJUTHKA MPEAINOIATAET:

* CO3/IaHHE WU PeryjJUupoOBaHHE KOMMEPUECKHUX CBsI3eH uepe3 MOCPEIHHKOB,

IOWJIEPOB, ar€HTOB H TIp;

¢ OpraHu3anys U yu4aCTHC B sipMapKax, BbICTABKaX;

* HCHOJIb30BaHHE KpeauTa B pas3ivuHbX (popmax, MpoAaxka B PACCPOUKY,
JIU3UHT;

¢ MPE3CHTAUUIO NIPOOYKIHH CIICHHUAJIbHO IJI IMMOTCHIHAJIbHBIX HOTpC6HTCJICﬁ.
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CepsucHoe 00cy KHUBaHHE MperosaraeT npeanpoaakHbld U MOCAENPOdaKHbIN
CEepBHUC.

[IpennpoaaxxHpld CEPBUC OPHUEHTHPOBAH HA MOCTOSIHHOE H3yUYEHHE M aHAJIU3
TpeOOBaHUN MOTpeOUTEIEN C LEbI0 COBEPIIEHCTBOBAHUSI KAUECTBEHHBIX MMapaMeTpOB
MpeJaracMom MpoayKILHH.

[TocnenponaxHbli  CEpBUC  MpeaycMaTpuBaeT  KOMIUIGKC — paboT Mo

o0cJy kuBaHUIO (KoMIUieKe paboT o yctaHoBke I1I1 u oOyueHuto noab3oBaTesi).
5.6 [loTeHanbHble PUCKH

B pPBIHOUHBIX YCJIOBHSIX 3TOT pasfesl OCOOEHHO BaXKE€H, W OT TJIYyOHHBI €ro
npopabOTKH B 3HAYUTEJILHON CTENEHH 3aBHCHT JOBEpPHE MOTEHLUHAIBHBIX HHBECTOPOB,
KPeIUTOPOB U MApTHEPOB IO OU3HECY.

Cnegyer yuudThIBaTh  CJEOYIOIIME BHIObl  PUCKOB:  IPOU3BOJCTBEHHBIE,
KOMMEpYECKHE, (PUHAHCOBBIE M  PHUCKH, CBSI3aHHBIE C  (POPC—MaKOPHBIMH
0OCTOSITEIbCTBAMH.

[TpoU3BOACTBEHHbIE PUCKH CBSI3aHbl C  Pa3JMUHBIMM  HApYLIEHUSIMH B
NPOMU3BOJCTBEHHOM IPOLIECCE:

*  BbIXOJ M3 cTpos KommiekTyomux [1K;

* noTrepst HHPOPMALUH H3-3a BBIXOJIA U3 CTPOSI HOCUTEJIEH HH(POPMALIUH;

* poTeps HH(POPMALMH U3-32 ABAPUHHOTO OTKJIIOUYEHH S 9JIEKTPONUTAHUS;

e 0OpbIB JTMHUH TIepelaur HH(OPMAIIUH MEKIy CEPBEPOM H T0JIb30BATEIISIMU

pabouux CTaHIUH.

[Tpou3BOACTBEHHbIE PHCKH MOJKHO CHH3UTh C IIOMONIbIO JyOJMPOBAHHS
HH(OpPMAIIMH, KOIMHPOBaHUsI HH(OPMAIIMH Ha pas3Hble HOCHUTEJIH, CO3JlaHHEe apXHBOB
MPOrPaMMHBIX BEPCHH, HCITOJIb30BAHHST CPEACTB 3alUThI.

KoMmMmepueckue pHUCKH CBsI3aHBl C peaju3allded MPOOYKIHH Ha TOBAPHOM

pbIHKE:
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*  yMEHbIICHHE Pa3MEepPOB U EMKOCTH PbIHKOB;

* CHHXEHHE IJIaTeKeCrnoCOOHOro CIpoca;

* TIOSIBJIEHHE HOBBIX KOHKYPEHTOB;

* OTCYTCTBHE PEKJIaMBI;

* OTCYTCTBHE KOHCYJbTAIMOHHOTO [IEHTpA.

KomMmepueckue pUCKH MOXHO CHH3HTb, €CJIM CO3[aTh OTJAE] MapKeTHHra JIJist
pexyamupoBanust [IIIl, a Takxke co3gaHHe KOHCYJIbTAIMOHHOTO IIEHTpa s
MOAAEPKKH MOJIb30BATEIIEH.

duHaHCOBBIE PUCKH BBI3bIBAIOTCSI:

*  UH(IISILIMOHHBIMH M JI€BAJIbBALIMIOHHBIMH MPOLIECCAMM;

*  OTIUIATOH MO OE3HAIMUHOMY pacueTy.

duHaHCOBBIE PHCKH MOXKHO CHH3HTb, €CJH TPEAyCMOTPEHbI YCJIOBHS IIO
peanuzanuu: o0beM peaju3alud 1Mo Oe3HATUUYHOMY pacueTy HOJIKEH ObITh HEe MeHee
10000 py®6.

Pucku, cBsizaHHble C (POPC-MAKOPHBIMH OOCTOSITEJIbCTBAMH - UPE3BBIYAMHOE
COOBITHE, KOTOPOE HEBO3MOXKHO OBLIO MpeABHIETh M MPEJOTBPATHTb, CTUXHHHbIC
OeICTBHA.

Mepoii 1O NpPegoTBpPAIIEHHID PHCKOB, CBS3aHHBIX C (POPC-MaKOPHBIMH
OOCTOSITEIbCTBAMH, SIBJISIETCSL paboTa MPEeANnpHsITUS C JOCTATOUYHBIM 3amacoM
(puHAHCOBOM MPOYHOCTH.

st cHWKeHHsT OOIero BJMSIHHS PHCKOB TMPEAyCMOTPEHO KOMMEpPUECKOe
CTpaxoBaHHe: CTpaXOBaHHE UMYIIECTBA, TPAHCIIOPTHBIX MEPEBO30K, MEPECTPaXOBaHHE

U T.1.
5.7 ®uHAHCOBBIN IJIaH

MOUHAHCOBBIM IUIAaH SIBJISIETCS 3aKJIIOUHUTEIbHBIM pa3acjiom Ou3Hec-IUIaHA H

COIEPKHUT OOOCHOBAHHE SKOHOMHUYECKOH 3(P(PeKTUBHOCTH 3aTpaT, MPOU3BEIECHHbIX B
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CBsI3H € pa3paboTko u peanmzanuen [1I1.
[Ipennonaraemblie 10xoAbl OT npoaax (Qmp) onpenesnsorcs no gopmy.ie:
Qrp=LoN |
rae Lo — onrtoBas uena III1,(6e3 HIC) py6.; N - o0bem mpogax mo nepuogaMm B
COOTBETCTBHH C UCCJIEJOBAHUSIMHU PbIHKA, IIT.

H3nepxxu npousBoactsa (M) BKIOYAIOT, KpPOME TEKYIIMX 3aTPaT, pACXOIbl HA
THPAKUPOBAHHUE, CEPBUCHOE OOCTYKUBAaHHE, MAPKETHHT, PEKJIaMy H HEKOTOPbIE BHIbI
HaJIOroB (Ha KMYILECTBO, MECTHBIE HAJIOTH U T.I1.):

U=C,N-1,25 |
rae  Cl - cebectoumocts konuu I1I1. PacueTsl npousBoAsITCS MO rogaM U CBOASTCS

B Tabymue (Tabi. 5.5).

Tabmuna 5.5 — OuHAHCOBBIH MJ1aH

2011 2012 2013
[MokazaTenu 1 monyro-|1 monyro-2 mnonayro-|1 moayro-2 noJyro-
aue aue aue aue aue
Hoxonpl OT mpogax
(Qmnp) 25268,32| 35375,65| 53063,47 65697,63 83385,45
H3gep kKU NpPOU3BOICTBA
H) 23571,19) 32999,67, 49499.,5 61285,1 77784,93

[Tpubsib oT peamuzammu | 6411,364) 8975,91| 13463,87| 16669,55| 21157,5
Hasor na npu6suis 20% 1282,273| 1795,182] 2692,773| 3333,909 4231,5

Yucrast npuObLIb 5129,091| 7180,728 10771,09| 13335,64 16926
CnpaBOYHO :MJIAHUPY EMBIH
00bem npopgax ITII(mrT.) 10 14 21 26 33

B nanHOM cnyuae paspaOOTUYMK NPUHUMAET PEUIeHHE OCYIIECTBUTh Pa3padoTKy
[IIT 3a cueT CcOOCTBEHHBIX CpPEACTB 0€3 NPHUBJIEYECHHS KOMMEPUECKOro KpeauTa,
MO3TOMY omnpeneauM cpok okynaemocTtu IIII, koTopeli onpenensieTcss CpPOKOM
OKYMaeMOCTH IOMOJHUTEJIbHbIX KalUTAJIbHbIX BJIOKEHHUH, TPEACTaBICHHbIH B TaOJHLIE

(Tabm. 5.6).
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Tabsuna 5.6 — Cpok OKynaeMoCTH MPOrpaMMHOr0 MPOAYKTa

2011 2012 2013

2 monayro-1 monyro-2 moisyro-1 moyyro-2 mnojayro-
aue aue aue aue aue

CyMMa KanuTaJbHbIX

9 20232
BJIOKEHUH

Oxumaemass  UyHcTasd
NpUOBLIb 5129,091| 7180,728| 10771,09 13335,64 16926

Koasdduument
OUCKOHTHPOBAHU I 0,97 0,889 0,889 0,7 0,7
IIMCKOHTHUpOBaHHAS
YyuCcTasi NpUOBLIb 4975,219 6383,667| 9575,501| 9334,946| 11848,2
Henoramennsii
OCTaTOK

KaIuTaJIbHbIX
BJIOKEHUH, PYyO. 15256,78| 8873,114

OcTaTok YUCTOU

HpI/I6]:>IJ'II/I Ha KOHen
neproza, pyo. 702,3867 10037,33 21885,53

PacueTsl MOKasbIBalOT, UTO BO3BPAT KaMHUTAJIBHBIX BJIOKEHHH BO3MOXKEH BO
BropoM nouayroguu 2012 roma. Bo BTOpOM MNONYrogud BTOPOrO Troja BBITYCKa

BO3MOJKHA KanuTaau3aursi npuobutd. CpoK BO3BpaTa KaruTaJIbHBIX BIOKEHUH — 1 roj.
5.8 Pacuét 6e3yObITOUHOCTH

[Tox 6e3yOBITOYHOCTHIO B Pa3pabOTaAaHHOM OHW3HEC-IJIaHE MOHUMAETCsl 00bEM
nponax Il B HaTypaJibHOM BBIPaKEHHH, MPH KOTOPOM BO3MOXKHO TMOKPBITHE BCEX
pacxoioB 0e3 MoyueHHs TPUObLIH.

PacueT nocTukeHust 0e3yObITOUHOCTH MPOU3BOIUTCS MO clieayomen dhopmyie, s

OIIpCACJICHHOIO roga:

D3

QKP: Llnp_H’:))l ’

rIe:
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e Qg — KpUTHUECKHH 00BEM MPOAAX MPOrPAMMHOTO MPOAYKTA;

®3 — cymMa yCJIOBHO-NIOCTOSIHHBIX ((DHKCHPOBAHHBIX) 3aTpAaT;
e II3; — cymMma yCJOBHO MEPEMEHHbIX 3aTpaT IJIsi OJHOTO MPOTrPaMMHOIO
NPOJYKTa;
e Hy; —ueHa nmpojaxy OOHOrO NPOrPaMMHOrO MPOIYKTA.
[TpousBenem pacueT 6e3yObITouHOCTH npoaykTa ajist 2013 rona:
d3=3,+3,+H |,
rue:
e 3y —3arpaThl HA MAPKETHHT U KOMMepuecKHe pacxopl ( 3y=2%omQ,,
COOTBETCTBYIOLIETO NIEPHOIA);
. H — manoru. Hanor Ha umymectso HHU onpenensiercss B mpoueHTax oT
croumocTtd BT n JIBC no pevictByomen craBke (Hu = 2% ot ctoumoctH

BT u JIBC).
Q;p=2526,83-59=149083 (py6.)

9

149083
3= -2=2981,66
M 100 ’ ’
19873
H=——7"--2=397,46
100 ’ ’

®3=2981,66+63360+397,46 =66739,12( py6.) ,

13,,=H,,,— 3

9

U=C,N-1,25 |
rae N KoJIMUeCTBO MPOJIAHHBIX KOMUH 3a MEPHO, 59 Konui
a,,= 59-1885,69-1,25=139070

I13=139070—-66739,12=72330,9 (py6.)

13,=7233%9 — 1225 94(py6.) |
59
@3
pr_an_H31 s
Q,=——2073912 _ _3341~38mr |
v~ 2981,66—1225,94
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[Tocne pacueta KpHUTHUECKOro oO0beMa Mpodax CTPOUTCS  rpaduk

0e3yOobpITOUHOCTH. (pHc. 5.1):

350000

300000 V4
250000

200000

150000 'V

100000

Bbipyyka n usgepxku (Pyénn)

50000

0 10 20 30 40 50 60 70 80 90 100

O6beM npogax (LUTyKu)

¥ [Tocrosuusie " Cymma V- ToxoOpl OT
H3JIEPKKH U3JIEPKEK Ipoaax

Pucynok 5.1 — I'paduk 6e3yobiTounocTu 3a 2013ron

BrneBo oT Touku 06e3yObITOUHOCTH JIEKUT 001acTh YOBITKOB, BIPABO — 00JIACTh
MIPUOBLITH.

3anac ¢puHaHCOBOM MPOYHOCTH (MO PacuéTy 3a MOCJIETHHHM rof MPOU3BOJCTBA)
orpeesieTcs no cieaymmen popmyJe:

3011=Q,,~Q,,=59—38=21mr

Koa¢ddunment 3anaca ¢unancoBor mnpouHoctd K,  ompepensiercs
OTHOIIEHHEM BEJMUMHbI 3amaca (PUHAHCOBOM MPOUYHOCTH K 00bemy mnponax. OH
XapaKTepU3yeT CTerneHb (DUHAHCOBOM YCTOHMUMBOCTH, PEKOMEHAYEMasl HHKHSIS

rpanvna 30% kK 00beMy MpoaaK.

Kooy =22 100 = 2L 100~35 %

Q, 59
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TakuMm 00pa3oM, MOKHO KOHCTAaTHpPOBaTh, UYTO pa3pabOTKa, MpH AaHHOM
o0beMe MpoAax, UMEET IOCTATOUYHbIM 3amac (PUHAHCOBOHM MPOYHOCTH U SIBJISIETCS

(pvHAHCOBO YCTOHUYMBOM.
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6 BE3OITACHOCTDB U ODKOJIOTHYHOCTD ITPOEKTA
6.1 Beenenue

JlaHHBI ~ AWMIUIOMHBIM ~ TPOEKT  MpeAcTaByisieT  coOOH  pa3paboTKy
pacnipenesieHHOM  (paioBod  cuctemsl. [Ipenmer  TeMbl OpOEKTa  MOKET
UCIOJIb30BaTbCsl BE3lE, Irae TpeOyeTcss OpraHu30BaTh €AUHYI0 (PaHIOBYI0O CHCTEMY
IJ1s1 HECKOJIbKMX KOMITbIOTEpOB (mogodue ceteBoro aucka B Windows). Ilpu sTom,
LIEJIb CO3IaHUs IMOTOOHOM CHCTEMBI MOXKET OBITh JIIOOOH - ITOBBIIIEHHE HAAECKHOCTH
COXPAHHOCTH (paiJIOB, COBMECTHOTO MCIOJIb30BAHHUSI HECKOJBKHUMH IOJIb30BATEJISIMU
OIHUX U Tex ke ¢anos, U T.n. Takum 0Opa3oM, MoJib30BaTEIEM AAHHOW CHUCTEMBI
MOXKET ObITh JII00ast OpraHusanusi, rae ecTb ceppepa (yCJIOBHO, CEPBEPOM MOKET ObITh
KaKk Ta MalllMHa 32 KOTOPOH pabOTaeT MOoJb30BaTENb, TAK U KaKas-TO BblIEJICHHASI
MallliHa B CEPBEPHOM) W TJie €CTb MOJIb30BaTeNJH (KJIHUEHTb) KOTOpble paboTaiT C
9TUMH JaHHbIMH, Ha cepBepax. COOTBETCTBEHHO, pa3aen «besomacHocTh U
9KOJIOTHUYHOCTb TMPOEKTa» TMOCBSIIEH OLIEHKE OMAcCHbIX U BpEOHbIX (PaKTOPOB MpH

paboTe Ha MepCOHAIBHOM KOMIIBIOTEPE.

6.2 OnacHble 1 BpefHble GakTopsl 1pu pabote Ha DBM

Cornacno I'OCT 12.2.007.0-75 uzpenusi, co3aaroniye 3JeKTPOMarHiTHbIE MO,
MMEIOT 3AIIUTHBIE 3JIEMEHTHI (9KPaHbl, MOTJIOTHTENM) AJIsSI OTPAHUUCHHUST BO3ACHCTBUS
9THUX MOJIeH B paboyer 30He 10 TOMYCTHMbIX YPOBHEH.

DJIeKTpUUecKasi cxema 5BM HCKJII0YaeT BO3MOKHOCTD ero
CaMOITPOU3BOJILHOTO ~ BKJIIOUEHHsSI W OTKMoueHHs. KOHCTpyKuus HUCKIoYaeT
BO3MOXHOCTb HEMPABUJIBHOTO TPHUCOEIUHEHUSI €€ COUJIEHSIeMBbIX TOKOBEIYIIMX
yacTeH.

CorsnacHo T'OCT 25861-83 MapKHpOBKa BBIKJIIOUATEJEH W APYTHX OPraHoOB
yIpaBJICHUs U PeryJIMPOBaHHS IOMEIIAeTCsl B HEIMOCPECTBEHHOH OJIM30CTH OT HHUX.

MCP]JI 3allIUThI OT MOPAKCHHUA SJICKTPHUYCCKHUM TOKOM H 3alIUTHOC 3a3CMJICHHC
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BBITIOJIHSIIOTCSI B cOOTBETCTBUHU ¢ TpeboBanusiMu ['OCT 25861-83 u 'OCT 12.1.030-
81.

H3onsauus, npumensemass B DBM, cayxamasi Ajisl 3alMTBl OT MOPaXKEHUS
9JIEKTPHUECKHUM TOKOM, BBINOJHSIETCS] OJHUM U3 CJEAYIOLHMX CIOCOOOB:

* MPUMEHEHHEM CIUIOIIHOTO HWJH CJIOHCTOrO H30JISIHHOHHOTO MaTepHuana,
TOJIIIMHA U MYTH YTEUKH MO MOBEPXHOCTH KOTOPOro OOYCJIOBJIEHBI BUIOM
o0ecreuyrBaeMoH 3alUThl;

* TPUMEHEHHEM BO3IYIIHBIX 3a30POB;

* COBMECTHBIM MIPUMEHEHHUEM BBIIEYKA3aHHBIX CIIOCOOOB.

DJIeKTpUYECKasi W MEXaHHUYecKasi MPOYHOCTb, a TaKKe TEelJIOCTOMKOCTD
U30JISIIIMK COOTBETCTBYET TpeOoBaHusIM, npeabsisiasemMbiM K IBM. TTo TOCT 21552-
84 9JEKTpPUUYECKOE COMPOTHBJIEHHE H30JSILMH CPEACTB BBIYHCIUTEIBHON TEXHUKH
MEXAYy pa3oOMEeHHBIMH TOKOBEOYIIMMH LEMSMH, a TaKXKe MEXIy TOKOBEIYIIUMH
HEensIMH M KOPIyCOM B 3aBUCUMOCTH OT KJIMMAaTHUECKHX YCJIOBUM HSKCILTyaTaluH
AOJUKHO ObITh He MeHee 20 MOM, npu HauOoJIbIIEM 3HAYEHHH pabouer TeMriepaTypsl
- 5 MOM, nipy HauOOJIbIIEM 3HAYEHHUH OTHOCUTEJIBHOM BJIAKHOCTH - He Oojiee 1 MOm
(nmpu pabounx HanpspkeHusx ot 100 mo 500 B).

JlonycTUMble YPOBHH 3BYKOBOI'O JaBJIEHHMsSI B aKTHBHBIX [MOJIOCAX YacToT,
YPOBHH 3BYKa, co3naBaemble [I9BM Ha pabouem mecTe onepaTopa, yIOBJIETBOPSIOT
tpeboBanusiM 'OCT 12.1.003-83 ¢ sKBHBaJEHTHbBIM YpOBHEM 3ByKa He Oosiee 50 nb
o mKaJye A.

[Ipp 95TOM OSKBUBAJIEHTHBIE YPOBHHM 3BYKa [JIsI TaKUX BHUIOB TPYyAOBOU
AesITeJIbHOCTH, KaK paboTa 1o BeIpabOTKE KOHLEMIHH, HOBBIX TPOrpaMM, TBOPYECTBO,
HE NOJIKHBI npeBbimath 40 nbA.

B cooTBercTBHH C TpeOOBaHUSIMH MO OE30MACHOCTH K BHIEOMOHHUTOPAM IO

['OCT 21552:

e DOJIT BHUAEOMOHHUTOpPA SIBJISIETCS B3phIBOOE30MACHOW 0Oe3 AOMOJHUTEIbHON
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3amuThl. [Ipumenenure B3psiBoonacHeix DJIT 3anpemeHo.

*  MOIIHOCTb A03bl PEHTT€HOBCKOIO U3JyUEHHs B JIIOOOH TOUKE MPOCTPAHCTBA
Ha PacCTOSIHMM 5 CM OT 9KpaHa BUAeOMOHUTOpa He npesbimaet 0.03 mxP/c
npu 40-yacoBoH pabouer Henee.

* KOPPEKTHPOBAHHBIA yPOBEHb 3ByKOBOHM MommHOcTH myMa - o FOCT 26329,
Opy 9TOM [JOMYCTHMBIH YpOBEHb LiymMa Ha pabouemM MecTe ornepaTopa He
npesbimaeT S0 nBA.

* [UIOTHOCTb MOTOKA YJIbTPapHOJIETOBOrO U3JlyuyeHHs He npesbimaet 10 Br/m.

* OSKCIUTyaTaUHMOHHasl AOKYMEHTALMsl COAEPKHUT YyKasaHHsl MO Oe30macHbIM
npUueMaM padOT NpHU TEXHUUECKOM OOCITYKHUBAaHUM BHIECOMOHHUTOPOB H
TpeOOBaHHUS K 00CITy KHUBAIOIEMY MEPCOHATY.

OOmee Bpemst paboTbl Ha DBM He AOJIKHO MPEBBINIATH YETHIPEX YACOB B ACHb.

[TpooMKUTENBHOCTh HEMPEPBIBHOM paboThl HEe Oosiee 30 MHHYT C mepepbiBaMH He

MeHee 15 MUHYT.
6.3 MckyccTBEHHOE OCBEIEHHE

HcKyccTBEHHOE OCBEIIEHHE IMMPOKO HCHOJB3YIOT B MPOU3BOICTBEHHBIX
NOMEIIEHHSIX, HAa OTKPBITHIX IUIOMALKaX, MPOe3Jax M MHOTHX OPYTHX OOBEKTax,
MO3TOMY €r0 MPABHJIbHOE MPOEKTHPOBAHHUE U PACUET UMEIOT OUYEHb BAXKHOE 3HAUCHHE.

IIpy NpOEKTUPOBAHHMH OCBETHTEJBHOM YCTAHOBKH PEIIAIOT psifi TEXHUUYECKHX
3a/a4: BBIOMPAIOT THI UCTOYHHKA CBETA, CHCTEMY OCBELIEHHS], HOPMY OCBEIIEHHOCTH,
THUI CBETHJIBHUKOB, CIOCOOBI OCBELIEHHSI, CXEMYy pa3MEIIEHHsI CBETHJIbHUKOB,
PACCUMTBIBAIOT OCBEIIEHHOCTb B 3aJaHHBIX TOYKAX, YTOYHSIOT IIOCJIE 3TOro
Pa3MENIEHHH  YUCJO  CBETHWJIBHUKOB,  ONPENENSIIOT  €OWHUYHYI0  MOLIHOCTD
CBETHJIbHUKOB H JIaMII.

BpiOop naMm ocBeLeHUsI 3aBHCHUT, MPEkKAE BCEro, OT TPeOOBaHUM K KAyeCTBY

CBCTOIICPpCOAUH. HpH 9TOM MPCATIOUYTCHHUEC OTHACTCA ra3opa3psaaHbIM HCTOUYHHUKAM, TdK
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Kak TNpH HX CBeTe obsieryaeTcss pabora rjas, HaOJOJAeTCs MEHbllee YTOMJICHHE
opraHvMsMa B  LEJOM, [MOBBIIIAETCS  PabOTOCHOCOOHOCTh  UYEJNOBEKA M
MIPOU3BOJIUTENILHOCTh Tpyaa. Mcmosbdyem rasopaspsiiHble Jlamrbl T.K. HEOOXOIHUMO
00€ecrneunuTh TOHKOE Pa3THUEHHUE [IBETOB.

BeiOop cucTembl oOcBemeHHs1 OOYCJIOBJIMBAETCS TEXHOJOTMUECKUMH HIIH
APXUTEKTYPHBIMH COOOpaKEHUSIMH C yueTOM TpeOOBaHWH HOpM. B rurueHnueckom
OTHOIIEHUH OoJiee XeJiaTesJbHa CHCTEMa OOIIEro OCBEIIEHHs, TaK KaK OHAa CO3JacT
OJlaronpusiTHOE pacnpeesieHHe IPKOCTEH B M0JIe 3pEeHHs.

[Ipy moBbIIEHHBIX TPEOOBAHUSIX K OCBEHIEHHOCTH OTIEJbHbIX PabOUYMX MECT
UCIOJIb3YIOT KOMOMHUPOBAHHYI0 CUCTEMY OCBELICHHUSI, PU KOTOPOH MOMHUMO OOLIEro
OCBEIIEHHsT MPUMEHSIOT MecTHoe. Hcmosb3oBaHHe B MPOW3BOJCTBEHHBIX YCJIOBHSIX
TOJIbKO MECTHOTO OCBEIIEHHSI KATErOPUUECKHU 3aMpeIIeHO.

CornacHo BbIOpaHHBIM HMCTOUYHHMKaM CBeTa M CHCTEME OCBEUICHHS,
onpenesisieTcsl 3HauUeHHEe HOPMHPOBAHHOM OCBEIIEHHOCTH. 11 9TOro HMCHOJIb3YIOT

otpacyeBblie HopMbl v CHulI I1-4-79.
6.3.1 PacueT HCKYCCTBEHHOTO OCBEIEHHSI

Boibupaem cBetunbHukd O]l ¢ razopaspsiaHbiMu JdamnamMi. CBETHIbHUKH
PACHOJIOKEHbI NTAPAJUICIIbHBIMHU PSIIAMH.

THI NpOBOAKH — 3aKpbITasi B CTPOUTEJIbHBIX KOHCTPYKUMSX MOJ IITYKATYPKOH,
npoBoga — AIIIIB, BbIK/IIOYATENE HOPMATIBHOTO UCTIOJTHEHHUSI.

MuHuMabHasI OCBCHICHHOCTDb OT KOM6HHHpOBaHHOFO OCBCLICHU A

E .,0=2001K
Cucrema OCBCHICHUSA — KOM6HHHpOBaHHa$IZ 0611[66 PAaBHOMCPHOEC IIJIIOC
MCCTHOC.

HOTpC6HHCMaH OCBCIICHHOCTDb IIpH KOM6HHHp0BaHHOM OCBCIICHHUH

ras3opaspAaHbIMH JIaMITaMH OT CBETHJIbHHKOB 06H.[CFO OCBCHICHH A
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E,k=200n1k
OT MECTHOTO:
E, k=15051K
Heob6xoanmpbii KoaddUIUeHT 3anaca (o BbIAEISIEeMON NbUIN):
K3=1,6
PacctossHne Mexay cBeTWIbHHKaMH 10 jyuHe Lcepy. omnpenpensieTcsi Mo
opmyne:
Legp=Yy h.CB s
rae y - Ko3p@UIHUEHT, YUUTHIBAIOMIMNA PACCTOSTHUE MEXAY CBETHJIbHUKAMH H
BBICOTY MOABECKH CBETHJIbHUKOB, pPaBHbIH 1,6;
hcp - BBICOTA MOJABECKH CBETHJIBHUKOB, paBHas 3 M.
Lep,=1,6-3=4,8Mm
PaccTosiHue mMexny CBETHUJIbHUKAMHU MO MHPUHE Lcpy MpUMEM paBHBIM HJIMHE
ceBetwiibHHKA Tnioc 0,05 M, Torma Legm =1,2 M.
PaccTosiHue OT cTeHbl 10 TMEPBOTrO psiia CBETUJIBHUKOB OMNpPEAesieTCsl MO

popmyre:
L,=0,3:Leg,
L;=0348=144wm
PaccrosiHue mMexay KpalHUMH psijaMH IO HIMPHHE MOMENIEHHs ONpenessiTCs
1o popmye:
L,=b-2-L, ,
rae b — mupHHa nomemeHus, paBHas 3 M,
L,=3-2-1,44=0,12m
Yucno psnoB, KOTOPOE MOKHO PACHOJIOKHUTh MEKIY KpPaHHHUMH PsiAaMH IO

IIMPUHE MOMEIIEHH ST ONpEaesieTcs Mo popMmy.ie:

L
Negm=——-1

C.B.IIL ~—
LC.B.LU. ’
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NCAB.H,‘:%—lz—OQNO

OO6miee yuciIo psiTOB CBETHIBHUKOB MO MIMPHHE ONMpeaesieTcs no opmyie:

Negmo=N cgmt2

9

N gy o=0+2=2

Negpo =0+2=2

PaccTosiHue Mexay KpalHUMH psifaMH CBETHJIBHUKOB MO JJIMHE MOMENICHHUS
orpeensieTcs no gopmyie:

L,=a-2-L,

rae a — JJIMHA MIOMEIIEHUs], paBHas 4 M
L,=4-2-1,44=1,12m
[;,=4-2144=112m
Yucio CBETHUIBHUKOB, KOTOPOE€ MOXHO PAacHoJIOKUTh MEXKAY KpanHUMH

psillaMu TO [UJIMHE, ONpeAessieTcs: no popmyie:

N _i—l
CBA.— LCB[[ )

1,12
Nesn="4g

—1=-0,766~0

061.[[66 YHCJIO pAOOB CBCTHUJIBHHUKOB I10 OJIMHE OIIPCACIACTCA 110 CbOpMyHeI

N =N g ;12

CBJ.0 CBJI. s

N =0+2=2

CB.J].O0

N =0+2=2

CB.J.0
OOmee 4uCIO PSIAOB CBETHJIBHUKOB, KOTOpPbIE HEOOXOIHMMO YCTAaHOBUTH IO

IJIMHE U IIUPUHE OTpeaesisieTcs o opmyJie:

N CB.OBIIL. — N CB.IIILO." N CBZ.O
Neposmp=2:2=4
Kosddunmentsl otpaxenuss ot cTeH (pcr) U MOTOJNKOB (pror) BbIOMpaem
HCXOMsI U3 OKPACKH CTEH M MOTOJKOB paBHBIMU: pcr. = 50 %, pror. = 70 %.

Kosddunuent z, yuntpiBalomuid paBHOMEPHOCTb OCBELICHHSI B 3aBUCUMOCTH OT
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THIa CBETHJIbHUKOB M KO3 HLmeHTa y, Bbioupaem paBubim 1,13.

[Tnomane nona (Sy), OCBEMAEMOr0 MOMEIIEHHST ONPeAeIsieTcs o popmy.Jie:
Sp=ab |

S,;=3-4=12m"
OrnpenesnsieM nokasateib MOMEEHUs o hopmyJie:

a-b
-h
(a+b) & >

12
(3+4)

-3=0,57

Kos¢ddunment nenonpzoBaHusi CBETOBOro NOTOKa paBeH: Ny = 0,53.

TpeOyromuics cBeTOBOM MOTOK OJHOM JIaMIIbl OnpeiesisieTcs o popmyJie:

o B -K,z-S;
JLPACY. — Nevosm N
F pacy= 200'11’.60. 15’313'12 =2046,79m

ITo nanpsikenuio B ceth UC U CBETOBOMY NMOTOKY OJHOM JIAMIIBIL:

F ; ppcy =2046 am
no cnpaBoynbiM Tabgumam (FOCT 2239-70) ompegensieM HeoOXOOUMYIO
MOIIIHOCTb 3JIEKTPOJIaMIIbL:
J1140-4 WJI = 40 Br.
B xaxpgom cBeTmiabHHuKe HMeeTcs Ase jgamiibl JII[40-4 co cBeTOBBIM ITOTOKOM
Friragn = 2340 1m kaxmas.
JlercTBUTEbHASI OCBEHMIEHHOCTD OMpeesieTcs no popmyJie:

E = F 1 rasn N egosm M
JIEFICHB. K. zS, s

_2340-4-0,6 _

E . = =
AEMCIB. =1 6.1,13-12

259 sk

[Inomanp KomMHaThl 12 M°. CBETHJIBHUKHM PACIOJIATaloTCsl B OIMH Psi 1O JIBE
JAMIIBl B KaxJIoM. PacrnojiokeHue psija Ha INOTOJIKE BBIOMPAIOT TakKMM 00pas3oMm,

YTOOBI OCBCHICHHOCTD pa60qero MecTa ObLIa )IOCTaTO‘IHOﬁ IJ1A pa6OTbI.
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6.4 Bivsinue 5JeKTPOMAarHUTHBIX MOJIEH, co3gaBaeMbix DBM, Ha yenoBeka

Kaxpgoe ycTpoHCTBO, KOTOPOE MPOU3BOIUT WM MOTPEOJISIET JEKTPOIHEPTHIO,
CO3JAeT 9SJIEKTPOMArHUTHOE H3JIy4eHHE. DTO H3JyueHHE KOHIEHTPUPYETCS BOKPYT
YCTPOWCTBA B BHJAE 9JIEKTPOMArHUTHOTO TMOJs. BHIEOTepMHHABI HW3TyvyaloT
9JIEKTPOMArHUTHBIE BOJIHBI B OUYEHb IMMPOKOM JAMANa3oHe. B paavoguana3oHe OHHU
MPOAYLUHUPYIOTCSI KaTOAHOM TPYOKOH; OCHOBHOM € HUCTOYHHK — TOPHU3OHTAJIbHBIE U
BEPTHKAJIbHbIE OTKJIOHSIIONIME KaTyNIKH, KOTOpble OOECNEeUHBaOT CKAHUPOBAHHE
9JIEKTPOHHOIO Jiyua Mo 9KpaHy B auanasone 15...35 kI'u. Ha paccrossaun 50 cMm ot
9KpaHa HaMPSHKEHHOCTD 9JIEKTPUUECKOTO MOJISI UMEET 3HAUEHUE OT MEHBIINX €IUHHIIbI
no 10 B/m, a marautHas unaykuumss — ot 10-8 mo 10-7 Tn. BuaeorepmuHasbl
U3JTyUaloT TakKe MepeMEeHHbIe 9JIEKTPUUECKHE U MarHUTHBIE MOJIsI ¢ YacToTor 50 uiu
60 I'tt U UX TAPMOHMKH.

OpHako HaOJIOAEHUS 32 JIIOJBMH TMOKA3aJId HEOJAronpusiTHOE IJisl 310POBbsI
OEeMCTBHE HU3KOUACTOTHBIX 3JIEKTPOMArHUTHBIX NoJied yactoTtod 50...60 I'u: Houblo Yy
OOJIPIIMHCTBA HCHBITYEMBIX TMOBBIIIAICS B KPOBH YPOBEHb MEJIaTOHHHA — TOPMOHa
IIMITKOBUAHON KeJie3bl, WM oSnudusza. INu(HU3 BHIMOJHSIET POJb OCHOBHOTO
“putmoBoAMTENST”  (PYHKLIMH OpraHU3Ma: YYyBCTBUTEJbHbIE KJIETKH CETUaTKH,
BOCITPUHUMAIOIIIHE CBET, Mepe1aloT HH(pOpMAIIHIO O €r0 HHTEHCUBHOCTH U KaueCcTBe 10
HEPBHBIM MYyTSIM B 9MH(U3, crienudpHUecKrue KJIETKH KOTOPOro UyTKO pearupyroT Ha
CBET M OOECMEUMBAIOT PETYJISIIHI0 CHHTE3a MEJIaTOHHWHA (CBET ‘‘yrHEeTaeT CHHTE3
MEJIATOHUHA, MO3TOMY HOYBIO €ro COJEpkKaHHE B KPOBH CAMOE BBICOKOE, a YTPOM H
OHEM — MHHMUMaIbHOe). Hapymenuwe otoro putrma (Hampumep, BCJIEICTBHE
CHUCTEMAaTHUYECKOTO0 UCKYCCTBEHHOTO OCBELICHHS UYEJIOBEKA HOYbIO) MOKET MOBJIEUDb 32
cobol cepb&3Hbie 3a00JIEBaHUs, B YaCTHOCTH, oOpazoBaHue OmyXoju. OcoOeHHBbIH
Bpe[l U30bITOYHASI OCBEIEHHOCTbh MPUOOPETAET TOr1a, KOrla Ha OPraHUu3M JIEUCTBYIOT
KaKHe—JIMOO KaHIeporeHHble (paKTOpbl, HAPUMEP XUMHUECKHUE UK paIuallHOHHBIE.

Ha uenogeka, pa60Ta101uer0 3a KOMITIBIOTCPOM, OKa3bIBAlOT BJIMAHHUC HE TOJIBKO
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pasHoOOpasHble 9JIEKTPOMArHUTHbIE TMOJIs1 (B TOM UHMCJIe W3MEHSIIONHeCs ¢ 4acTOTOH
50...60 I'u), HO U UHTEHCHUBHBIA CBET, KOTOPBHIA IEUCTBYET Ha IJa3a, a 3HAUWT, U Ha
anudus. [losTomy oneparopam kenaTeabHO MPOBOOUTH 32 HUMH He 00Jiee MOJIOBHHbBI
pabouero BpeMeHH, BO3IEPKHUBATHCS OT pabOThl B BeuepHee, TeM Oojiee B HOUHOE,
BpeMsi. B psiie 9KCepuMEHTOB ObLJIO OOHAPYKEHO, UTO 3JIEKTPOMArHUTHBIE TOJIS C
yactoTo 50...60 I'l, BO3HUKAIOIHE BOKPYT BHACOAMCIUIEEB, MOTYT WHHUIUHPOBATDH

OHOJIOrHYeCKHe CIBUTH BILIOTh 10 HapymeHus cuHTe3a [JHK B kieTkax ;KMBOTHBIX.
6.5 PacueT 3amuTHOrO 3a3emienus OBM

3azeMJieHHE BBITMIOJIHSIET [IB€ OCHOBHBIC 9JIEKTpo3aumuTHbie (pyHKIUH. [lepBas
3aKJII0YAeTCS B CO3JAHHMH HEOOXOOUMBIX YCJIOBHUH IJisi OBICTPOTrO OTKJIIOUEHHUS H
3aMBIKaHUS Ha 3eMJi0. BTopas - ymeHblneHHe A0 TpeOyeMbiX MpeesioB BO3MOKHOTO
HanpsbkeHus: npukocHoBenusl. ([lon HampsikeHHEeM NPUKOCHOBEHHSI TMOHHUMAETCS
HanpsKEHWe, MPHUJIOKEHHOE HEMOCPEACTBEHHO K TEJy YelOBeKa Ha MyTH "pyKH -
HorH").

3amuTHOMY 3a3eMJIEHHIO MOIJIekRaT MeTauinyeckue dyacth DBM, nmoctymHbie
I TIPUKOCHOBEHHSI UeJloBeKa W He HMellHe OPYTrHX BHIOB  3allUTH,
o0ecreurBalIIrX 3JIeKTPoOe30NnacHOCThIO.

B cootBerctBun ¢ I'OCT 12.1.030-81 "DnekTtpobe3onacHOCTb. 3alUTHOE
3a3eMJICHHE, 3aHyJIeHHe', 3alUTHOE 3a3eMJIEHHE OOJIKHO OO0OecrneuuBaTh 3aluTy
JIOJIeH OT TOPAKEHHUs JIEKTPHUUECKUM TOKOM MPH MPUKOCHOBEHUH K METAJUIMUECKUM
HETOKOBEAYIIUM YacTsIM, KOTOpPbIE MOTYT OKa3aTbCsl MO HAMIPSI)KEHUEM B pe3yjibTaTe
TIOBPEK ICHH ST U30JISILIUH.

3aluTHOE 3a3eMJICHHE BBIMOJHSIETCS MpelIHAMEPEHHbIM  SJIEKTPHUUECKHUM
COCUHEHHEM METAJJITMUECKHX YacTed 9JEKTPOYCTAaHOBOK C '"semuyieH" WM ee
9KBHBAJICHTOM.

Marepuan, KOHCTPYKLUHSI H pa3Mepbl 3a3eMJIMTENIEH, 3a3€MJISIIOIUX U HYJIEBBIX
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3AIUTHBIX TMPOBOJHUKOB AOJUKHBI OOECHEeUHBATh YCTOHUHMBOCTb K MEXAaHHUYECKHM,
XUMHUYECKUM U TEPMHUECKUM BO3JEHCTBHUSIM Ha BECh MIEPUO SKCILTyaTallkH.

B snextpoycranoBkax HampsikenueM o 1000 B B ceTsix ¢ H30JMpPOBaHHOH
HEUTpajbl0 WJIM H30JHPOBAHHBIMH BBIBOJAAMH OAHO(A3HOIO HCTOYHHMKA MHUTAHUS
9JIEKTPOIHEPTHEN COMPOTUBJICHUE 3a3eMJISIIOILETO YCTPOUCTBA B CTAMOHAPHBIX CETSIX
IOJIKHO OBITH He OoJiee 4 Owm.

[lenplo AaHHOrO pacuyeTa SBJSIETCS ONpPENEJIEeHHE OCHOBHBIX MapaMeTpOB
3a3eMJIeHHs] (UMCJIO, pa3Mepsl W pasMelleHHe OJIWHOYHBIX 3a3eMJIMTEIeH |
3a3eMJISIIOIUX TTPOBOJHUKOB).

[Tpu 9TOM pacuet MPOU3BOAMUTCS AJIsI Pa3MEIEHUs 3a3eMJIMTENST B OJHOPOIHON
3emuie.

BpiOnpaem ¢ yueToM Bcex TpeOOBAHWM 3HAYEHHE COMPOTHUBJICHHUS 3AIUTHOTO
3azemiiendst Roon = 4 Om (Rpon noskHO ObITh paBHO 4 OM 1151 9JIEKTPOYCTaHOBOK
Hanpspkenrem 1o 1000 B B ceTH ¢ H30JIMPOBAaHHON HEUTPAJIbIO. )

CoryiacHO CHpaBOYHOM JMTEpaType 3aJaeMcsl YIEJbHbIM COMPOTHBJICHHEM
rpyHTa p = 30 Om-M (4epHO3EM).

BriOrpaem rpynmnoBoi KOHTYPHbIHM 3a3eMJIMTENDb (YrOJI0K) IJTMHOH 3M.

OrnpenessieM CONPOTUBIEHUE OJIUHOUHOTO 3a3eMJIMTENISI IO (hopMyJie:

4t+1,
41,

RC=0,1592

lln

9

1 1
—+=In
2
rae: 1 - nymHa 3a3eMiieHus1, paBHas 3 M;
d - nnameTp 3azemiieHus, paBHbid 0,1 Mm;
t — ryOMHa 3aJI0KEeHHs, t = 2 M.

40

RC=0,159 n231,4:243

1 —100m
12403

OnpeeisieM NpUOIHKEHHOE KOJMUECTBO 3a3eMIUTeNed ' 1o (popMyJie:

n'= RC
Rﬂon'Ns ’

rae Ng — K03 pUIUeHT uenosib30Banusi, paBubii 0,8

120



Pacnonarasi mojyyeHHOE UHMCJIO 3a3eMJIMTENIEH Ha IUIaHe OOBEKTa, MOJIyuduM
IJIMHY TIOJIOCHI CBSI3H 1; = 3,5 m.

N3 cnpaBouHOM JUTEpaTyphl OnpejesisieM 3HAueHUs: Ko3(HULHUEHTA
UCTOJIb30BAHUSI BEPTHUKAJIbHBIX CTEPKHEBBIX 3a3eMJMTENed Oe3 yueTa BIIUMSHUSA
nosiocel cBsis3u NS = 0,83; koadduuHeHTa HCNONAb30BaHUSI TOPHU3OHTAIBHOIO
MOJIOCOBOTO 3a3€MJIMTEJNS], COCAUHSIIOMErO BEPTHKAIbHbIE CTEPKHEBbIE 3a3€MIIUTEIH
Np =0,89.

OnpepnensieM CONPOTUBJIEHHE PACTEKaHHs TOKA MOJIOCH CBSI3H 1O (popMyJie:

RN=0,366% 21,
— Y ll gbl'hl ’

rae: b; — paccTosiHHe OT MOBEPXHOCTH 3€MJIM 10 CEepeIHUHbl BEPTHKAJIbHOIO
3azemiMTeNs, pagHoe 0,5 Mm;

h; - paccTostHMEe OT MOBEPXHOCTH 3eMJIM 10 OCH TOPH30HTAJILHOM TOJIOCHI,
paBHoe 0,52 M.

2
RN=0,366 22 Ig—222_ —g 30
3,590,50,52

OnpenesisieM YTOYHEHHOE YUCJIIO 3a3eMJIMTENEH N0 (hopMy.JIe:

RN-RC—R
n=

aon'NP.RC
Rdon'NS'RC ’

_10-8,3—4-0,89-10 _

40,8310 2w

OnpepnesisieM COMPOTHUBIIEHHE I'PYIIIIOBOrO 3a3eMJIMTENIS 1O (popMYyJie:

R = RN-RC
4 N,-RC+n-NgRN

R = 8,3-10
6w 0,89-10+2-0,83-8,3

=3,70m

Tak Kak Ropm, < Rpon, 3.7 Om <4 Owm, TO 3a7aua 3aBepiicHa.
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6.6 Mukpokaumar

[TapameTpbl MUKPOKJIUMaTa MOTYT MEHSITbCSI B ITUPOKHX TpejieiaX, B TO BpeMsi
KaK HeOOXOIHUMbBIM YCJIOBHEM JKH3HEAESTeIbHOCTH UeJIOBEeKa SIBJIIETCS TOIepKaHHe
MOCTOSTHCTBA TEMIIEpaTypsl Tejla OJylaromapsi TepMOPETYJISIUH, T.e. CIIOCOOHOCTH
OpraHM3Ma peryJupoBaTh OTHauy TeIla B OKpyXawomywo cpeay. IlpuHimmn
HOPMHPOBaHHSI MUKPOKJIIMaTa — CO3[JaHHUe ONTHMAJIbHBIX YCJIOBHH IJIs1 TEIMJIO0OMEHa
TeJla yeJioBeKa C OKpYJKalolleH CpeIoH.

BoruncnurenbHass ~ TEXHHKAa ~ SIBJSIETCSI ~ HWCTOUYHHKOM  CYIIECTBEHHBIX
TETUIOBBIJICJICHHH, UTO MOET NMPHUBECTH K TOBBINICHHIO TEMIEepPaTypbl U CHHUKEHHIO
OTHOCHTEJIbHOW BJIQA)KHOCTH B TIOMEHNICHHH. B TIOMemeHHsX, Tle YCTaHOBJICHBI
KOMITBIOTEPBI, COOJTIOIAIOTCS ONpeie/ICHHbIe TTapaMeTpbl MUKpOKJIUMaTa. [lapameTpsr
MHKPOKJIAMATa IIsi TIOMENIEHHH, T'le YCTaHOBJIEHBl KOMITbIOTEpBI NPEJICTABJIICHHBI B
Tabymne (tabn. 6.1), a HOpMBI MOJAUH CBEXKEro BO3AyXa B IMOMEIICHHUS B TaOJHIe
(Tabm. 6.2).

st obecrieueHrst KOM(POPTHBIX YCJIOBHH HCIOJIB3YIOTCS KaK OpPraHH3aliOHHbIC
MeTOMb! (palvoHaJIbHASI OPTaHU3AIMs POBEACHUS PabOT B 3aBUCHMOCTH OT BPEMEHH
roja M CyTOK, uepeJoBaHHEe TpyJa W OTHbiXa), TaK U TEXHHUECKHE CpeJCTBa
(BEeHTHJISIHS, KOHIHUIIHOHHPOBAHHE BO3/AyXa, OTOMHUTE/IbHAS CHCTEMA).

Tabmuua 6.1 — [NapameTpbl MUKpOKJIMMATA [AJ1s1 TOMEIIEHUH, I'Ie YCTaHOBJICHBI

KOMITBIOTEPBI
IIepnog roga [TapameTp MHUKpOKJIMMATA Bennurna
TemnepaTypa BO3ayXa B IOMEIIEHUH 22...24°C
X 0JIOTHBIN OTHOCHTEJIbHAS BJIaXXHOCTh 40...60%
CKOpOoCTh ABHKEHHS BO3AYyXa o 0,1m/c
TemnepaTypa BO3qyXa B IOMEMIECHUH 23...25°C
Terutpii OTHOCHUTEJIbHAS BJIAXKHOCTD 40...60%
CkopocTb ABUKEHUS BO3OyXa 0,1...0,2m/c
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Tabmuua 6.2 — Hopmbl mojgaun cBeXkero Bo3ayxa B MOMENIEHHUS], TIe PaCTIOIOKEHbI

KOMIIBIOTEPHI

XapaKTEepUCTHKA MTOMEIIEHUS OObeMHBIH pacxo]l M0aBaeMOro B
NOMELIEHHE CBEXEro Bo3ayxa, M3 /Ha
OJIHOTO Y€JIOBEKA B yac

O0pbeM 10 20M3 Ha yesIOBEKA He menee 30
20...40M3 Ha yenoBeKa He menee 20
bonee 40m3 Ha yestOBeKa EctecTBeHHAsT BEHTHIISLHS

6.7 DKOJIOTHYHOCTb MPOEKTA

Hcnonb3yemble anmapaTHble CpeAcTBa COOTBETCTBYIOT BCEM TpPeOOBaHHSIM
CHUCTEMbl CTaHAApPTOB Oe30macHOCTH Tpyla. B mpouecce 9KcIlyaTalMd OTBEYalOT
TpeOOBaHUSIM 9KOJIOTHYECKOH O€30NacCHOCTH.

JIIoMHHECLIEHTHBIE JIaMITbI, UCTIOJIb3YIOMHECS 1JIs1 HCKYCCTBEHHOTO OCBEIICHHS,
SIBJISIIOTCSI PTYThCOAEPKAIIMMHU U OTHOCSTCS K | KJ1acCy OMAacHOCTH.

OCHOBHBIM MOJIOKEHHEM IKOJIOTHUECKON OE30MaCHOCTH SIBJISIETCS] COXPAHHOCTh
LIEJIOCTHOCTH OTPaOOTaHHBIX PTYTbCOAEPKAMX JIaMII, TAaK KaK PTYTb COAepKaIasicst
B JIIOMHUHECIIEHTHBIX Jlamrax, CocOOHAa K aKTHBHOM BO3AYIIHOH, BOJHOW W (DU3MKO-
XHUMHYECKOH MHUTPaLU. DTO BO3MOXKHO B CJIy4ae pasrepMeTH3aLUH KOJIOBI.

OtpaboTaHHble PTYTbCOAEPKAIIUE JIAMIbI XPAHATCS B 3aBOJCKOH YIIAKOBKE B
METAJUIMYECKOM IIKady, YCTAHOBJIEHHOM B 3aKPBITOM MOMEIIEHHH.

B cnyuae 0ost pryThcoaepXkamMx Jamn OCKOJIKM COOMPATCS WETKOH WX
CKpeOKOM B METAJUIMYECKUHM KOHTEWHEp C IUIOTHO 3aKpbIBAIOLMIEHCS KPBILIKOH,
3alI0JJHEHHOW  pacTBOPOM  MAapraHiOBOKHCJIOrO Kajgusl. MecTo HeoOXOguMo
HEUTPaIM30BaTh PAaCTBOPOM MApPraHUOBOKHCIIOTO KaJHsl U CMbITh BOJOH. KoHTeHHep
U €ro BHYTPEHHSISI TOBEPXHOCTb JOJUKHBI HM3rOTABJIMBATbCS W3 Marepuasa
HeaMaJIbI'HpPYIOIIEro U HeabCOpOUPYIOWEro pTyTh (BUHHUIUIACT).

OCBGH.[CHHC HE OOJIDKHO CO3daBaThb OJIMKOB Ha IIOBCPXHOCTH O3KpaHa, a
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OCBEIIEHHOCTb MTOBEPXHOCTH 9KpaHa KOMIbIOTEpPa HE JoJkHA ObITh Oosiee 300 k.
Oco0oe  BHMMaHHE TMpUH  OpraHu3alMd  pabOUYMX  MeCT  yAessieTcs
9JIEKTPOMArHUTHOM 0Oe30macHOCTH. i1 TOro 4TOOBI CHM3WUThH 3JEKTPOMArHUTHBIA
(poH, mnoOMemeHre JOJKHO OBITh  YOAJEHO OT MOCTOPOHHHUX HCTOYHHKOB
9JIEKTPOMAarHUTHBIX ~ TOJIEH,  CO3JaBa€MbIX  MOIIHBIMH  TpaHC(OpMaTopamH,
9JIEKTPHUECKUMH  pPaClpelIeTUTEbHBIMH [IUTAMH, KaOeasMHU SJIeKTPONHUTAHUS C

MOIITHBIMH SHEPTOMOTPEOUTEIISIMH U TIP.
6.8 3ammura B UC

TpeboBanusi kK moxapHod OesornacHocTH yctaHaBiauBaeT ['OCT 12.1.004-85
«Cuctema crangaptoB OesonacHocTd Tpyna. [loxkapHas OesomacHocTh. OOmue
TpeOOBaHHUSI».

[loxapHast 0€30MaCHOCTh — COCTOSIHHUE OOBEKTa, MPH KOTOPOM HCKJIIOUAETCS
BO3MOXXHOCTb MOXapa, a B CJyya€ €ro BO3HUKHOBEHHUSI MpPeIOTBpalacTCs
BO3JCMCTBHE HA JIIOJEH ONacHbIX (paKTOPOB TMOKapa W oOecrneyuBaeTcsl 3aluTa
MaTE€pHaJIbHBIX LIEHHOCTEH.

[ToxapHas 6e30macHOCTh OOECIIEUnBAETCSI CHCTEMOH MPeIOTBpAIeHHs MoKapa
U CHUCTEMOM MOXKapHOW 3amuThl. Bo Bcex ciykeOHbIX MOMENICHHUSIX 00s3aTesbHO
noJokeH ObTh "Ilnan 9Bakyauuu Joaed MpH Moxape', perjiaMeHTUPYIOMHHA JeHCTBHS
NEPCOHAJIA B CJIyya€ BO3HMKHOBEHHSI OYara BO3TOPaHHS M YKasblBAOIIMH MecTa
PACITOJIOKEHUSI TTOKAPHON TEXHHUKH.

[IpoTHBOIOXapHasl 3aMUTA — 9TO KOMIUIEKC TEXHUYECKHUX U OpPraHU3alHOHHBIX
MEpPOIPHUSITUH, HampaBJieHHbIX Ha oOecreyeHue Oe30MacHOCTH  JoJeH, Ha
NpeIoTBpAIlEHHE MOoKapa, OrPaHUYEHUE €r0 PaClpOCTPAHEHHS], a TAKXKE HA CO3JaHHE
YCJIOBHH [JIsl YCIIEMIHOTO TYIIEHUS MoXKapa.

Hctounukamu 3akuraHvsi B MOTYT ObITb 9JIEKTPOHHbIE cxembl oT OBM,

OpUOOpBl, TNPUMEHSIEMble IS  TEXHHUUYECKOrOo  OOCIy’)KMBAaHHS, YCTPOMCTBA
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9JIEKTPONUTAHUS, KOHJMLUHMOHUPOBAHUSI BO31yXa, TIJ€ B PE3yJbTAaTe Pa3IUYHbIX
HapyLIEHUH OOpasylTCsl MEpPEerpeThie SJIEMEHTbI, JEKTPUUYECKHE HCKPbl W IYTH,
CrocOOHbBIE BbI3BATh 3arOPaHHs TOPIOUHX MAaTEPHAJIOB.

B coBpemenHbix DBM oOueHb BBICOKAasi IUIOTHOCTb PAa3MEIIEHHST 9JIEMEHTOB
9JIEKTPOHHBIX CXeM. B HemocpencTBEHHOM OJM30CTH OPYr OT OpYyra pacnoJiaralorcs
COEJUHUTEJIbHBIE MPOBOAa, Kabenu. [Ipu nmpoTeKaHUH MO HUM JIEKTPUUECKOTO TOKa
BBIACJISIETCS] 3HAUUTEJIBHOE KOJIMUECTBO TEIUIOTHL. [IpH 9TOM BO3MOKHO OIJIaBJIEHHE
u3otsiuM. [11s oTBoia M30BITOYHOH TeruioThl OT DBM ciykaT CUCTEMbl BEHTHJISILIUA
M KOHIWUUOHHPOBAaHHUS Bo3ayxa. I[IpM MOCTOSIHHOM HAEHCTBHUM 9STH CHCTEMBI
MPEeACTABJISIIOT COOOH AOMOJHUTENbHYIO MOKAPHYIO OMACHOCTD.

K cpeactBam TymeHus Tmoxapa, TMpeIHA3HAUCHHBIX MJisl  JIOKAJIM3aluU
HEOOJIPIIMX BO3TOpPaHHM, OTHOCSTCS TMOXKAapHbIE CTBOJIbI, BHYTPEHHHE IOXAPHBIE
BOJOMNPOBO/Ibl, OTHETYIIUTEIH, CYXOH MEeCOK, acOECTOBbIE OfesiIa U T. 1.

B 3pmaHusix moskapHbple KpaHbl YCTAHABJIMBAIOTCS B KOPUAOPaxX, Ha IJIOMAOKAX
JIECTHAYHBIX KJIETOK W BXOJOB. [IpuMeHeHre BOIbpl B MamMHHBIX 3aj1ax DBM BBHIY
OMAaCHOCTH TOBPEXKAEHUS WM TOJHOTO BBIXOAA M3 CTPOsI JOPOTrOCTOSILIETO
000pYy/IOBaHHSI BO3MOXHO B HMCKJIIOUMTEJIbHBIX CJIyyasiX, KOrja mokap NpHHHMAaeT
yIrpOXKalolle KPYMHbIe pa3Mephl.

IIng TylmieHWsl TMOKapOB HAa HAUAJIbHBIX CTAAMSIX HIMPOKO MPUMEHSIOTCS
orHetTymuTend. [lo BUOYy HCHOIB3yeEMOro OTHETYMIAIErO BEIIECTBA OTHETYIIUTENH
MOAPA3ICISIIOTCS Ha CJIEAYIOIIHE OCHOBHBIE TIPYIIIbI: TEHHbIE, Tra30Bble H
YIJIEKUCJIOTHBIE.

[lenHble OTHETYIIMTENM, MPUMEHSIIOTCS OJI TYWICHHS! TOPSIIUX XHUIOKOCTEH,
Pa3JMUHBIX MaTepUaJioB, KOHCTPYKTHBHBIX 9JIEMEHTOB M OOOpYIOBaHHsS, KpoOMe
9JIEKTPOOOOPY JOBAHMSI, HAXOSIIIEr0CsI MO, HAMPsIKEHUEM.

['a3oBble OTHETYIIMUTENH, MPUMEHSIIOTCS ISl TYWIEHUS] KHUIKUX W TBEPIbIX

BCIICCTB, a4 TAKIKC 3JICKTPOYCTAHOBOK, HAXOIAIMUXCA ITOO HAIIPAKCHUCM.
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B  nomemeHusix  MpPUMEHSIIOTCSI  TJIaBHBIM ~ 00pa3oM  YIJIEKHUCJIOTHBIE
OTHETYLIUTEIH, JOCTOMHCTBOM KOTOPBIX SIBJISIETCS BBICOKAsl 9(p(PEKTUBHOCTD
TYIIEHHUs] TOXapa, COXPAHHOCTb 3JEKTPOHHOIO OOOPYIOBaHHUS, IUAJIEKTPUUECKHE
CBOMCTBA YTJEKUCIJIOrO ras3a, 4To MO3BOJISIET UCIIOJIBb30BATh 9TH OTHETYLIUTENN NAKE B

TOM CJIy4ae, KOrjaa He yaaeTcsi 00eCTOUHTD JIEKTPOYCTAHOBKY Cpa3y.
6.9 3akmouyeHre 0 0€30MaCHOCTH M 9KOJIOTHYHOCTH MPOEKTa

[IpoBeneH aHanM3 OMACHBIX W BpEeOHbIX (PAKTOPOB, BO3ACHCTBYIOIMX Ha
oneparopa 9BM, paboTaomero ¢ pazaeaeHHoH (paiaoBOH CUCTEMOM.

OpHUMH U3 HanOoJiee 3HAaUUMBbIX (DAKTOPOB OE30MACHOCTH SIBJISIETCS:

*  9JIeKTpOOE30MacHOTb;

*  OCBELICHHE;

*  10Xapo0Oe30NacHOCTb.

C uenbio obecrieueHus Oe30nacHbIX U KOMGOPTHBIX YCIOBHH TpyAa ornepaTopa
BBITTOJIHEHBI PACYETHI:

*  3AlMUTHOTO 3a3eMJICHHS;

* HCKYCCTBEHHOIO OCBELICHHS;

*  93JEKTPOMArHUTHOI'O U3JTyUEHHSI.

B nmesoM MOXHO 3aKJIIOYHMTh, UTO PACCMOTPEHHBIE YCJOBHSI Tpyla onepaTopa
[IK, otBeyaloT TpeOOBaHUSIM CTAaHOAPTOB IO OOECNEYEHHI0 MNPOMBINUIEHHOW M

9KOJIOTHUYECKOH OE30MacHOCTH.
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3AKJIIOYEHHUE

B nanHol pabGoTe ObUIM MNpPOAHAIM3UPOBAHBl AHAJIOTH pa3padbaThIBAEMOM
NpOrpaMMbl, HaWIEHbl WX YHHUKAJbHblE OCOOEHHOCTH, IOCTPOEHA CTPYKTypa
NIPOrpaMMbl, pa3pabOTaHbl HUCIOJIb3yEMbIE AJITOPUTMBL. B ClIeICTBHH HCCeJOBAHUS
NpeIMETHOH O0JIaCTH  BBISIBJIEHBl  CJIEAYIOIIHE TOJIOKUTEJIbHbBIE OCOOEHHOCTH
(palyIOBBIX CHUCTEM, KOTOPBIE PELIEHO MCIOJIb30BaTh B pa3pabaThIBAEMOH CHCTEME, K
HHM OTHOCSITCSI:

* apxXUTeKTypa (palIOBOM CHCTEMBI SIBJISIETCSI KJMEHT-CEPBEPHOH, Oe€3
HaJIMYMS cepBepa TpaH3aKUMH, U MeTadaHHbIX, Kak B GlusterFS B oTinunun
ot Lustre 1 HDFS 9to ynpocTutr ee (hyHKUMOHHPOBAHHE, XOTS MOXKET
BBI3BATb MMPOOJIEMBI C CKOH(PUI'YpPUPOBAHHBIM HECKOJIbKHX KJIMEHTOB;

* (paisioBass cuctema KomupyeT padabl Ha CTOPOHE KJIMEHTa, Osarojapsi
yeMy MOBBIIAETCS HaleKHOCTb cHcTeMbl. axe mpu cOoe B CeTH OHa
NPOJOJIKAET YACTHYHO (PYHKIIMOHHPOBATh, UYTO TaK-K€ YIPOCTHUT (PYHKIHHU
COXpAHEHHUs aHHbIX Ha JPyrde KOMIIbIOTEPhl IPH BKIIOYEHHUH HJIM BBIXOJE
U3 CTPOSI KOMIIbIOTEPA HA KOTOPBIH MPOU3BOJUTCS 3anKch mogooHo AFS;

°* uaes TPaHCASATOPOB WU MOAYJEH, TMO3BOJMT  JOCTHUb  Oosee
CTPYKTYPHPOBAHHBIA KO, M HACT BO3MOKHOCTb pacIIMpeHust (hanJoBOU
CHUCTEMBl MO Mepe HeoOXOOUMOCTH 0e3 MOoIOu(gUKaAIHh CaMoro siapa
CHCTEMBI, TAKUM 00pa3om Kak 9To cnenano B GlusterFS;

*  HCHOJIb30BaTh MUHMMAJIBHO BO3MOXHBIM pa3Mep 3arojioBKa B MaKeTax IMpH
nepegave coaepkuUMoro (paliaos, IJisl TOro, 4YTOOBl JOCTHUYD MUHHUMAJIbHbIC
MOTEPH B CKOPOCTH Ha 3aroJIOBKax MakeToB, B 0TJM4uU OT GlusterFS;

* peanM3oBaTh HECKOJBKO aJrOPHUTMOB BBIOOpa KOMIIBIOTEpPA, Ha KOTOPBIM
NPOU3BOAMTCSI 3AMUCh KAaK OTHEJbHBIE MOAYJH, peaaH3oBaTh 0OpabOTKY
3alpOCOB  OT KJIMEHTOB OTHEJBHBIMH MOJYJISIMM, B TOM YHCJIE

ayTeHTU(dUKaLUIO U (paiioBble onepanuy, nogoono GlusterFS;
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B TMPOTOKOJIE [OJIKHBI OBITh ping mnakeTbl noaobHo cucteme HDEFS,
KOTOpbIEe OyAyT OTHPABISATHCS K KJIMEHTAM OT CEPBEPOB, M €CJIM KJIHUEHT He
NoJiyyaeT MH(POPMALHIO, B TEUEHHH HEKOTOPOIrO MPOMEKYTKAa BPEMEHH, TO
cepBep OyJeT CUUTAThCSI «yMEPIIMM» M YIaJIeH U3 CIIUCKA CEPBEPOB BHYTPU
KJIUEHTA;

peanu3oBaTh [Ba OTHEJbHBIX HE3aBUCHMBIX MPOTOKOJA MJIsi JAaHHBIX,
KOTOpbIE MPEAAI0T COAEpKUMOe (palyioB U AJIsI METaJaHHbIX, Kak B Hadoop
u HDFS;

B KauecTBe OMOJIMOTEKH [JIs MOCTPOEHHsl (paHIOBOH CHUCTEMBI BBIOpAThH

FUSE.

Tak-ke B mpouecce ajJrOPUTMHYECKOrO KOHCTPYHPOBaHMS pa3padOoTaHbl JBa

IMPOTOKOJIa obMeHa HJaHHBIMHA MCEKOY KJIHCHTOM H CEPBEPOM, KOTOPBIC HCITIOJIb30BAHbI

B pa3pa6aTb1BaeM0171 IMporpaMme, OHH UMCIOT CJICAYIOIMHC OCOOEHHOCTH:

pemeHo BbIOpaTh B KadecTBe 0a30BOro MpoOTOKoJA sl  OOMeHa
METaJaHHbIMH MPOTOKOJ XML W pacmiupuTh €ro Takum oOpa3oM UYTOOBI
MOXHO OBbUIO peayi30BaTh (PyHKUUH (PallioBOH CHCTEMBbl. A B KauecTBe
XML ananuzatopa BeiOpaTh Expat;

paspaboTaH OMHAPHBINA MPOTOKOJ AJIsl IEpeJaund COAEPKUMOro (hamios.

Insi KoHduUrypanuud nporpaMMmbl ObUTH  MPOAHAJIM3UPOBAHbI  OHOJMOTEKH,

MO3BOJISIIOIIME CO31aBaTh (paiibl KOH(UTYpPALMH M NPUHSATO PEMIEHHE HCMOJIb30BATh

oubmmorexky XFLib, kak HauOoyiee MPOCTOH M JIETKO UYATAeMbId M aHAJIU3HPYEMbIH

opmat mnpeactaBneHuss naHHbix. Kome Toro Obuta paspaboTaHa CTpyKTypa

KOH(pHUrypaurmoHHoro ¢ana ajisi cepsepa U KJIMEeHTa

B pPE3yJbTaTC HpOIICJIaHHOfI pa60TbI IIOAroTOBJICHA H606XOI[HMa$I HH(bOpMaL[I/IH

IJ1s1 co3fanusi (palioBOM CHUCTEMBI, pa3padOTaHbl AJITOPUTMBI U CTPYKTypa MOAYJeH

NPOrPaMMBbl.
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[MTPHUJIOKEHHUE A TEXHUYECKOE 3AJAHHUE

«COI'’TACOBAHO» «YTBEPXIEHO»
PykoBoguTesnb num. npoekTa: 3aB. Kadenpon «[IOBT u AC»
Knybkos U.M. Hetimopd P.A.

« » 2011 r. « » 2011 r.

I1.A.1 HanmeHoBaHue

HaumeHnoBanue mnporpaMmHoro cpeiactsa — «Pacnpenenennas aityioBas

CHCTEMa».
I1.A.2 OGaacTh NpUMEHEHUS

Pa3pabaThiBaeMOe MNporpaMMHOE CpPEACTBO MOXKET NPUMEHSTHCS B cdepe

HUH(POPMAIIMOHHBIX TEXHOJIOTHH.
I1.A.3 OcHoBanue 1151 pa3pabOTKH

Pa3paboTka BeeTcsl Ha OCHOBAHUH JOKYMEHTa «Y UeOHbIH MJIaH [J1s1 CTYIEHTOB
BY3a», ¢akynpreta «HHpopmatka u BblUHMCIUTENbHass TexHuka» (MuBT)
Hanpapienus: 230000 «MHpopMaTHKa W BBIYUCIUTEbHAST TEXHHUKA» CIEIHATbHOCTD
230105 «ITporpammuoe oOecrieueHue BBIUHCJIMTEJIBHON TEXHUKH u
ABTOMATH3HPOBaHHBIX cucTeM» [JloHcKoro T'ocymapctBenHoro TexHHYecKOro
YuuBepcurera (AI'Ty), YTBEPKAEHHOT O MHHHCTEPCTBOM obmiero 51
npodeccuonanbHoro obpaszoBanust 22.09.2002r., B COOTBETCTBHH C KOTOPBIM
CTYIEHThI, 3akaHuuBawimue BY3, HOJKHBI MPEedOCTaBUTh K 3alIUTE BBITYCKHYIO
KBATU(UKALMOHHYI0 PabOTy, MOATBEPKAAIIYI0O MPHUCBOEHHE UM KBAIHU(PHUKALUH

«HNnxenep». [IpeAMETHBIM OCHOBAHHEM SIBJISIETCS 3a/1aHUE HA JUILUIOMHYIO padoTy.
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[1.A.4 HasHauenue paspaboTKu
I1.A.4.1 ®yHKUHOHAPHOE HA3HAUECHHE

@dyHKIMOHATIBHOE Ha3HAUEHHE pa3padaTblBa€MOH MPOrpaMMbl — CO3JaHHE

o0I11ero AUCKOBOTO MPOCTPAHCTBA I'PYIIIbl KOMIIBIOTEPOB, 00bEeIUHEHHBIX B CETh.
I1.A.4.2 DxcnmyaTallMOHHOE Ha3HAUEHHE

[1O npenHasHaueHO AJis SKCIUTyaTallMd HAa cepBepax W/HWIK pabouyMXx CTaHIHSIX,

C LIeJIbl0 00pa30BaHUsl €JUHOTO AUCKOBOrO MPOCTPAHCTBA.
IT.A.5 TexHuueckue TpeOOBaHHS K IPOrpaMMe HJIH TPOrPaMMHOMY H3EJHIO
I1.A.5.1 TpeboBaHus K (PyHKLIMOHAJIBHBIM XapaKTEPUCTHKAM

[Iporpamma [oJiKHA OpPraHU30BBIBATH €OHHOE AMCKOBOE MPOCTPAHCTBO ISl
TpyNN CepBEpPOB, KOTOPBIE MO3BOJSAT COXPAaHSATh B HEro JAaHHbIE MOJIb30BaTelieH.
JIHCKOBOE MPOCTPAHCTBO AOJIKHO MOAAECPKUBATH:

* cosjganue (ansos;

*  3aMKCh JAAHHBIX B (pakibl;

* yTeHue (panios;

* H3MEHEeHHE U UTeHHe MpaB JOCTYyIa Ha (hanJbl;

* TPOCMOTp H CO3IaHHE TUPEKTOPHH.
IT.A.5.2 TpeboBaHus K HAAEKHOCTH

HaneHoCTh MPOrpaMMHOTO CPEeICTBA T0JIKHA 00ECIIeUMBaThCSI:

* 00paboOTKOM (paTasIbHBIX OMUOOK;

* 00pabOTKOM BCEX HCKJIOUUTEJBHBIX CHTyalMHd B TMpouecce padoThl
NpOrpamMMmbl;

* 00pabOTKOM OIMMOOK CBSI3aHHBIX C HEJOCTATOYHOCTBIO HCKOBOTO
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NPOCTPAHCTBA TMpPHU 3alUCH HAa JAWUCK, W TIPOU3BOAMTH BHIOOP HOBOTO
KOMIIBIOTEPA;

* TPOW3BOIUTH KAMIHMPOBAHHE HAAHHBIX HA CTOPOHE KJIMEHTA VISl TIOBBIMICHHS
HaJle’KHOCTH;

* 00paboTka OMmMHUOOK CBSI3aHHBIX C pPa3pbIBOM CETEBOrO COEAMHEHHSI B

MOMEHT ceaHca paboThl.
I1.A.5.3 YcnoBus skcrtyaraudu

s (PyHKLIMOHHMPOBAHUS MPOrpamMMbl HEOOXOAMMO BBIOJHSTH yCJIOBHUS
9KcIutyaTauud OBM u HocuTener HHpOpMaLKy.

KinMathyeckue ycioBUS 9KCIUTyaTalldd: YCJIOBHS, MPH KOTOPBIX TOJIKHBI
00ecrevrnBaThCsl 3aJaHHBIE XaPaKTEPUCTHUKH, TOJIKHBI yIOBJIETBOPSITh TPEOOBAHUSM,
NpeIbsBISIEMBIM K TEXHHUECKHM CPEICTBAM B YaCTH YCJOBUH HX SKCIUTyaTalUH.

TpeboBanusi K BUAAM OOCJyKHBaHUsS: MpOrpamMMa He TpeOyeT NpOBEIEHHS
KaKUX-JMOO BUJOB 00CITY KUBAHHSI.

TpeboBanuss K KBaJU(HKAUUMK NEpcoOHaja: s KOH(UIypUpPOBaHHUS U
HAUQJIbHOH YCTAaHOBKM NPOTPAaMMHOTO NPOAYKTa HEOOXOAHMM CIHELHATIHCT C
KBaJM(pUKaLKen “UHKEeHep-IIPOrpaMMHUCT .

g 9KCIUTyaTallMd JAHHOHM IIPOrpaMMbl  JOCTATOYHO OJHOTO YEJIOBEKa,

noJyumBiiero kpaiudukanuio onepatopa I1K nam 60see BRICOKYI0 KBATH(HKAIHIO.
I1.A.5.4 TpeOoBaHHs K COCTaBY M MapaMeTpaM TEXHUUECKUX CPEICTB

st pyHKIMOHUPOBAHMST MPOrpamMmbl HEOOXOIHUMO BBIMIOJIHUTb CHCTEMHbIE
TpeOOBaHMSI:
» nBa i 6osee [1K ¢ UNIX coBmecTumbivu apxutektopamu (alpha, amd64,
arm, armel, hppa, 1386, i1a64, mips, mipsel, powerpc, s390, sparc);

* 00beM O3Y He menee 32 MbB B 3aBUCUMOCTH OT T1aT(OPMBI;
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* cBOOOAHOE MECTO Ha xecTKoM AHcke He MeHee 10 MbB mis mporpammel, a
TaKk’K€ HEKOTOpOE KOJHMUYECTBO MecTa ISl K9lla M paclpeaesieHHbIX

TIAHHBIX

* HaJIMUME CETeBOro uHTepdeiica.
IT1.A.5.5 TpebGoBanus K HH(POPMALIMOHHON U MPOrPAMMHON COBMECTHMOCTH

TpeboBanust K ONEpaUOHHOW CHCTEME, HAJMYUI0 OHOJIHOTEK U  sI3bIKaM
NpOrpaMMHPOBAHUSI:
e UNIX coBmectumast OC (Linux c¢ Bepcuedt sigpa 2.6, mubo nub6o NetBSD,
FreeBSD, OpenSolaris);
* Hanuuue Expat — nuHaMuueckor OMOJHOTEKH BPEeMEHH BBIMOJHEHHS expat,

onbanorexu nist padbotel ¢ XML;
* Hajauuue nuHamuueckor omonmorexkn XFLib — ananuzatopa ¢popmarta XF;

e Hamyuue OuOmmoreku FUSE mis KJIHMEHTCKOM uacTh — uHTepdenc
(parinoBoM cucTeMBbl B IPOCTPAHCTBE MOJIb30BATEIS;

e xomnuiasitop C++.
I1.A.5.6 TpeOoBaHHs K MPOrpaMMHOMN AOKYMEHTALUH

HOKyMeHTalus JOJKHA BKJIIOYATD:

e TtexHuueckoe 3aganue (I'OCT 19.201);

* pykoBoacTBO cucteMHoro nporpammucta (I'OCT 19.503);
* pykoBoacTBo nporpammucta ('OCT 19.504);

* pykoBoacTBo oneparopa (I'OCT 19.505).

[1.A.6 TeXHUKO-9KOHOMHUECKHE TTOKA3aTEHA

K MporpaMmMe HE IIPEABABIISACTCA SKOHOMHUCCKHUX TpC6OBaHHfI.
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I1.A.7 Ctaguu 1 sTamnsl pa3paboTKU

Cranuu ¥ sTansl pa3pabOTKH MPOrpaMMHOIO CPeICTBa:

* cdopmynupoBana noctanoBka 3agauu (¢ 01.02.2011 mo 05.02.2011);
* wugyueHue npeametHor odsactu (¢ 06.02.1011 no 10.02.2011);

* paspabotka TexHuueckoro 3aganus (¢ 11.02.11 no 14.02.11);

* COIJIACOBAaHHE W YTBEPKIEHHUS TexHuueckoro saganus (¢ 14.02.2011 mo

15.02.2011);

* pa3paboTKa METOAOB pelleHHs1 mocTaBieHHOM 3agaud (¢ 15.02.2011 no
18.02.2011);

* anroputMuueckoe KoHcTpyuposanue (¢ 15.02.2011 mo 20.02.2011);

* paspabotka uHTepderca nporpammsl (¢ 17.02.2011 no 18.02.2011);

* HamMcaHWe TeKcTa nmporpammubix moayJen (¢ 21.02.2011 no 07.03.2011);

* oTiagka moayJjer nporpammsl (¢ 06.03.2011 o 12.03.2011);

* pa3pabOTKa M UCIBITAHHE KOHTPOJIbHBIX TeCTOBBIX MpuMepoB (¢ 23.02.2011
no 5.03.2011);

* paspaboTKa PYKOBOACTB CHCTEMHOrO MPOrpaMMHUCTa, MPOrpamMMHCTa,
onepatopa (¢ 25.02.2011 no 7.03.2011);

* pa3paboTKa MOSICHUTEJIBHON 3aMMUCKH K JaHHOMY NPOrpaMMHOMY MPOOYKTY

(c 22.02.2011 no 07.03.2011).
I1.A.8 IlopsiOK KOHTPOJISI U IPHEMKH

[TopsiHOK M KOHTPOJb MNPHEMKH ONPENESIOTCS 3aBeylomuM  Kadeapon

«[TOBT 1 AC» 1 OCHOBaH Ha AEMOHCTPALIMH 3HAHUH TEXHOJIOTHH U YMEHHH CO3/1aBaTh
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NpOrpaMMHBIE CPEACTBa IS PaA3JIMUHbIX NpPEeJIMETHhIX obnacted. [ JaBHbIM
TpeOOBaHUEM K MPHEMKE SIBJISIETCSI HAJTMYHME MPABUIIBHO PadOTAOEro MPOrpaMMHOIO
MOZYJIsl, MJUTIOCTPUPYEMOIO TECTOBBIM MPHUMEPOM, M OTUYETAa, MPEICTABICHHOIO B

II€4aTHOM BHEC.

Paspabotan
ctyneHt rp. BU-51 <« » 2011 ron
JIyb6siro H.A.
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I[MPUJIOKEHHE b PYKOBOICTBO CUCTEMHOI'O ITPOTPAMMUCTA
[1.5.1 Obmue cBegeHust 0 MporpaMme

[Tporpamma «PacnpenenenHast (paioBasi cucTeMa» NpelHa3HaueHa s
CO3JaHMM O00mero JUCKOBOTO MPOCTPAHCTBA [JJisi TPYMIbl  KOMIIbIOTEPOB,
COEMHEHHBIX B CETh, KaXAbIH U3 KOTOPBIX UMEET OOCTYN K 9TOMY MPOCTPAHCTBY.
[Tporpamma obGecrieunBaer:

* coszganue (panios;

*  3aMMCh JAHHBIX B (paiIbl;

* yTeHHue (panos;

* H3MEHEHHE W UTEHHE MpaB AOCTYyIa Ha (haJbl;

* MPOCMOTP U CO3IAHHE TUPEKTOPHUH.

[Tporpamma peanu3oBaHa Ha s3bike C++. Cpezma paspabotku — Eclipse,u
kommuisitopoM G++ nakera GNU Compiler Collection.

[nisi  BBITIOJTHEHWs TIPOTrPaMMbl  HEOOXOAWMBI  CJIeiyIOIIe TeXHUYeCcKue
cpeficTBa (MUHMMaJIbHBIE TpeOOBaHUs):

* nBa w 6osiee I1IK ¢ UNIX coBmecTumbiMu apxutekTopamu (alpha, amd64,

arm, armel, hppa, 1386, 1a64, mips, mipsel, powerpc, s390, sparc);

e o00bem O3Y He menee 32 Mb B 3aBUCHMOCTH OT 1aT(OPMBI;

* cBOOOJHOE MECTO Ha kecTKOM jaucke He MeHee 10 MbB nns mporpammel, a

TaKXkKe HEKOTOpPOe KOJIMYECTBO MecTa ISl KO9Ia W PachpeaesIeHHbIX
JAHHBIX

. Ha/IMuue ceTeBOro HTepderica.

[71s1 GyHKIIMOHMPOBAHKS TTPOrpaMMbl TpebyeTcst:

e UNIX coemectumas OC (Linux c Bepcuen sapa 2.6, mubo 6o NetBSD,

FreeBSD, OpenSolaris);

¢ HaJIMYHEC Expat — )IHHaMquCKOfI OHOJIMOTEKH BPEMCHH BBITTOJTHCHH S expat,
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oubarotexu niist padbotel ¢ XML;
* HajMuMe JuHamHueckor onomoreku XFLib — anamusatopa ¢popmara XF;

* Hamyuue OuOmmorekn FUSE s KJIMEHTCKOM uacTh — uHTepdenc
(parisioBOM cUCTEMBI B MPOCTPAHCTBE MOJIb30BATENS;

e koMnuasaTop C++.
I1.b.2 CtpykTypa nporpammsl

[IporpamMa COCTPOHMT W3 ABAALUATH MSATH MOAYJIEH, B KaXJIOM H3 KOTOPBIX

OIKCaH KJIACC AJIsl pelIeHUs KOHKPETHOH MOA3agauu.
I1.b.3 Hactporika nporpammsl

JJ1s1 HaCTPOMKH MPHIIOKEHUH TpeOyeTCsl peJaKTHPOBaHHE KOH(PUTYpallMOHHbBIX
(paitnoB, cepepa u kiaveHTa. KoHdurypanronssie ¢haiabl pead3oBaHbl C MOMOIIBIO
ononmmorexkn XFLib u cootBeTcTBYI0 (popMaty XF. CocToT U3 IBYX CEKLMH, nepBasi
OINHKCBHIBAET HACTPOMKH OTHOCSIIHECS] KaK K cepBepy TaK W K KJHEHTY, BTOpas
OINKCBHIBAET WHIWBUAYAJIbHbIE HACTPOHKH KakJIOro MNprioxkeHus. OOmast cexuus
UMEET BUA:

conf{

* cenus ra00abHBIX TaHHBIX KAaK cepBepa TaK U KJIUEHTA

global_data{
extension_dir="<myTp K Nanke ¢ paCIIMpeHUsIMU>";

module_dir="<nyTp Kk nanke ¢ MogyJasimMu>";

}

B Hen 3apmaoTcs nmyTH IS TIOMCKA MOJYJIEH M PACIIMPEHUH MPOTOKOJA. Y
KaXJOro MOIYyJs MOTYT ObITb CBOM MapaMeTpbl, MapaMeTpbl MOIYJEeH XpasiTcs B

cekuun module_data, koTopast UMeeT cieayImui popmar:
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conf{
module_data{
<Ha3BaHUE MOIYJISI>{

<Ha3BaHHE MapaMeTpa>=3HaueHHe apameTpa;

I1.B.3.1 KondurypupoBanue cepeepa

s KOH(pUTypUPOBAHHUSI cepBepa TpeOyeTcs OTPeaKTHPOBATh

serverconfig.conf.
conf{
* CeKIMsl NaHHbIX UHIUBUAYJIbHBIX JIsl CEpBEpa
server_data{

server_ip=<IP Ha KOTOpOM 0XHAAETCS MOJAKJIIOUECHHUE KJIMEHTOB>;
bibary_protocol_ip=<npeanoututesbhbii [P s GuHapHOro nporokosia>;
server_port=<ITopT 1Jis1 TOAKIIOUEHHs] KOHEUHBIX KJIMEHTOB>;
shared_dir="<nyTb K namnke ¢ oOImeI0CTyTHbIMH JaHHBIMU>"

}

* ceKuMsl B KOTOPOU OyAYyT XPaHUThCS JAHHBIE PACIIUPEHUH U MOAYJIEH

}

I1.5.3.2 KoH ¢urypupoBanue KJIueHTa

Insi  KOH(UrypupOBaHUsI KJHEHTa TpedyeTcsi OTpelaKTUpoBaTh han

clientconfig.conf
conf{

* CEKIUA r J100aJIbHBIX OAaHHBIX KaK CCPBCpPa TaK U KJIHCHTA
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global_data{
extension_dir="<myTb K Nanke ¢ paCIIMPEHUSIMU>";
module_dir="<nyTh Kk manke ¢ MOgyIaMu>";
}
* ceKUMsl NaHHbIX UHOWUBUAY JIbHBIX IJIs1 KJIHEHTA
client_data{
¥ CeKIIMM CepBEPOB K KOTOPHIM MOJKTIOYAETCS] JAHHBIA KJIUEHT.
servers{
server{
server_ip=<"IP agpec cepsepa">;

server_port=<"nopt ceprepa'>;

}

¥ ceKkurs B KOTOpOH OyAyT XpaHUTBCS JaHHbIE PACIIUPEHUHN U MOAYJIeH
module_data{
<Ha3BaHHE MOIYJISI>{

<Ha3BaHHUE MapameTpa>=3HaYeHHEe MapameTpa;

}

Ha paHHbIi MOMEHT peajnu30oBaH TOJbKO OJIMH paCHIUPsSIEeMbIHd MOJYJIb,
LibFileOperation. Ero cexuus npencrajiesa cieayomum o0pa3om:
lib_file_opertion {
max_packet_size=40960;
}

max_packet_size — MAaKCHMaJIbHbIH pasMEp IIaKeTa, IICpCaaBacMbIX IO CCTH
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JAaHHBIX yepe3 OMHAPHBIM MPOTOKOJI PU UYTEHUH M 3aMUCH paita.
I1.5.4 IIpoBepka nporpaMmbl

[TpoBepka MPOrpaMMHOTO Cpe/iCTBa OCYIIeCTB/IS/IACh B Tpoljecce pa3paboTku
Tipu oMoy TectoB. TectupoBaHue [1C B 11€/10M NPOIIIO YCITEIHO.
Pe3ynbTaThl TECTUPOBAHUS W SKCIEPUMEHTOB TO3BOJISIFOT YTBEPXKAATh, UTO

TIpOrpaMMHOe Cpe/iCTBO paboTaeT KOPPeKTHO.
I1.B.5 Coo0mennst cHCTEMHOMY MPOTPAMMHUCTY

KrneHnTckoe nmpuiokeHne MoKeT coodmaTs 00 OmMHOKax, CBSI3aHHBIX ¢ paboTOM
®C, npu 5TOM OHH 3aMMCHIBAIOTCS B Jior (baljl. A Tak-Ke TpU 3alMyCKe B pekuMe
OTJIAJKH, BO3MOXHO mnoJyiydeHre uHdopmanuu ot moayias FUSE B koncons. B
OCTaJIbHBIX CJIyyasiX, MPUJIOKEHHUE SIBJISIETCS AEMOHOM, H HE BO3BpAlla€T HUKAKOM
JOOMOJHUTEIbHON HHopmanuu. CepBepHOe TMPHUIIOKEHHE BBIBOJUT HEKOTOPYIO
UH(POPMALIMIO O MOJKIIOUYMBIIMXCS KJIHMEHTAX W BBITIOJHSIEMBIX OMNEpalusix, B JIOT
paiin.
Bce cooOmenust B Jjior aise conepxar aaTy, BpeMsi IPOUCXOKACHUS COOBITHS
u TekcT coobmenust: Wed Nov 2 23:47:54 2011 3amyck KJHeHTa.
OO6mue 1Jist KJIMEeHTa U cepBepa MHPOPMAaIIMOHHBIE COOOIIEHHUS:
* 3arpy3ka mopnyist: uMms aina mMoayasi — HUHPOPMHPYET O  3arpyske
MOJYJIsl PACIIUPEHHs], C YKa3aHHBIM HMeHeM paiiia;

* yHajeHue wmoayJied — uHdopMalMoOHHOe CcooO0ImeHusT o0 yaaJeHuu
MOJAYJIEH MpH 3aBepLUICHHH paObOThI IPOrPaMMBbI;

* yHOaJieHWe HOIObl H3-32 HE YHUKAJIBHOCTH €€ [MPOCTPAaHCTBA HMEH:
MPOCTPAHCTBO UMEH HOJBI — COOOIIEHHUE O TOM, UTO BHYTPU OJIHOTO JIUCTA
XML pepeBa, Obi1 pgo0aBjiieH BTOPOM TMOTOMOK, C OJIWHAKOBBIM

MIPOCTPAHCTBOM MMEH xmlns.
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OO6mue 1151 KJIMeHTa U cepBepa coobmieHust 00 OmuoOKax:

OMMOKA OTKPbITHUSI OHOJHMOTEKHM MoAyJis:Koa oOmuoku ot dlerror —
uHpopMHpyeT 00 omHOKe BbIIOJHEHHsS Bbi3oBa dlopen, mpu 3arpyske
MOAYJIsl PaCIIMPEHHUST;

omuOKa nojyueHus aapeca ¢pyHkuuu registerModule Moayisi: Ko OmUOKH
dlerror — omuOKa BBIMOJHEHUS] CHCTEMHOTO BbI30Ba dlsym, npu nosay4yeHuu
aapeca (pyHKIUH PETUCTPALMA MOAYJIS;

omnbOKa mnonyueHusi angpeca ¢yHkuud unregisterModule mopyinsi: kop
omnOKkH dlerror — omuOKa BBITOJHEHHS] CUCTEMHOro BbizoBa dlsym, mpu
NOJIyYEHHH afpeca (PYHKLUUH YIAJICHUs] pETHCTPAlMH MOAYJIS;

OLIMOKA, OTCYTCTBYET MbBIOTEKC, OKHUIAHHS MaKeTa OMHAPHOrO MPOTOKOJIA
— OTCyTCTBYET MBIOTEKC B CTPYKTYype, C yKasaHHbM ID, npu oxugaHuu
nakeTa no OMHapHOMY MPOTOKOJIY;

OMMOKA: MOJIyuyeH MaKeT, C He 3apeructpupoBaHHbiM ID :Mnentudrkarop
NaKkeTa — HEe KPUTHYECKasi OMHUOKA, CBUIETEJIbCTBYET O MOJYUYEHHH NTAKeTa
C UAECHTU(PHUKATOPOM, [IJIs1 KOTOPOrO B JAHHBIH MOMEHT HE 3apErHCTPUPOBAH
00pabOTUHK, B OUHAPHOM MPOTOKOJIE;

NoJiyueH He KOppekTHeld XML: onucaHve OmMMOKH, Ha JIMHHH: HOMEp
ctpoku B moToke XML — Omubka CBHUIETENbCTBYIOIAS O TOM UTO
MOJIyUEHbl HE KOPPEKTHBIE OaHHbIE MO IMPOTOKOJY Ha ocHoBe XML, B

PE3YJIbTATC HaHHOﬁ OIIHOKH IMPOTHUBOIIOJIOKHAA CTOPOHA 6YJICT OTKJIIOYCHA.

HHpopMaroHHbIe COOOIEHHST KIIMEHTA!

3alyCK KJIMEHTa — Jo00aBisieTcss B JIOT TPH 3alMyCKe KJIHEHTCKOro
MIPUJIOKEHHUST;
cepeep He poctwxkuMm IP: anpec mnopT: mopT — yKasaHHBIA B

KOH(UT'YpaLMOHHOM (pailyie cepBep, C JAaHHBIMH agpPEecOM W TMOPTOM Ha

HaHHbeI MOMCHT HE NOCTHXKHUM;
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* no0OasneH”e ceppepa id: uaeHTH(HUKATOP cepBepa — J00aBJIEHHE HOBOTO
cepBepa, B CITIUCOK 00pabaThIBAEMBbIX CEPBEPOB.

Coo0bmenust 00 omuOKax KJIUEeHTa:

* omuOKa: HEBO3MOXHO CO3[1aTb COKET — HEBO3MOKHO CO3[aTh COKET sl
MOAKJIIOUEHHS K CepBepY;

e omuOKa: agpec cepepa He OTHOCUTCS K KaTErOPHH KOPPEKTHBIX agpeCcOB:
yYKa3aHHBIM aJpec — YKazaH He KOPPEKTHbIH ajapec cepBepa B
KOH(pUTypallmoHHOM (pariie;

* omubOKa: ajapec cepepa He COIEPKUT KoppekTHoro IP-anmpeca:agpec
cepBepa — MOJIyueH He KoppeKTHbIH [P anpec cepsepa.

HHpopmanrioHHbie cooOIEHHs cepBepa:

* 3amycKk cepBepa — [J00aBisieTCS] B JIOI TMpPH 3allyCKe CEepBEPHOTo
MIPUJIOKEHHUST;

*  KJIMEHT MOJKJIOUHJICS — COOOLIeHHE O MOAKJIIOUEHHH HOBOTO KJIMEHTA;

* KJHEHT OTKJIOUHJICS — CBHJETEJbCTBYET OO0 OTK/IIOUEHHH paHee
MOJIKJTIOYEHHOTO KJIMEHTA K CEpBepY.

Coobmenust 06 omubOKax ceppepa:

* omuOKa MPUHSITUSI — OMMOKA MPH BBINOJHEHUH (PYHKLIHH accept COKETa,
coo0mamIas 0 HEBO3MOKHOCTH MPUHSITh KJIUEHTA;

* omuOKa MOpU CO3JAHHUH COKETa — HEKOPPEKTHO BBIOJIHEH CHUCTEMHBIN
BbI30B socket, U He-ObLJ1 CO31aH COKET CepBEpPOM;

* omMOKa CBSI3bIBAHUS] — HEKOPPEKTHO BBIMIOJIHEH CUCTEMHBIH BbI30B bind;

e omuOKa MPOCAYNIMBAHHS — HEKOPPEKTHO BBIMIOJHEH CHCTEMHBIA BbI30B
listen;

* omuOKa OTKpBITUs aina: myTh K ¢ainy Homep ommOku: 3HaueHue errno
— He KpUTHYECKasl IHOKa, MPU OTKPHITUH cEpBEpOM (haijia, Ha 3aMuCh WK

UTCHHC, IIOCJIC paHCEC, YCIICIIHO BBIIIOJTHEHHOH OIIcpaluu Oopen KJIIMCHTOM,
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Bo3BpameHHas OC;

omHOKa MOJTy4YeHHsl aTpUOyTOB (paiyia: myTh K haiyly — HEe KpUTHUYECKas
OMMOKA, CBUAETENbCTBYIOMAS O HEBO3MOKHOCTH TMOJYYHTb aTPHOYTHI
(paiiyia 3anpOIIEHHOTO KJIUEHTOM;

omunOKa fstat, Homep: HoMep OomMOKH Bo3BpaumeHHbii OC — omubKa, npu
YTEHUH JaHHbIX U3 (haiia, HEBO3MOKHO MOJYUYHTh aTpUOYTHI (paiia;
OMMOKA YTEHHS] — HEBO3MOKHO IMPOUYECTh PAHEE OTKPBITHIA Ha UTEHHE
paii;

HET OTBETa OT KJMEHTa O MOATBEPKIEHHHU MEpefauyd COOAEPKUMOro —
UCTEUECHHE BPEMEHH OXHAAHUs TMOATBEPKIEHHH, OTBETAa O IMepeaaue

JAHHBIX MPH 3aNUCH (pana.
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IMPUJIOKEHHUE B PYKOBOICTBO ITPOTPAMMHUCTA
I1.B.1 Ha3HaueHue U yCa0BUSI MPUMEHEHHSI TPOTPAMMBI

Hasnauenune paspabarbiBaeMON MPOTrpaMMbl 3aKJIIOUAETCSl B CO3IaHHM OOIIEro
JUCKOBOT'O MPOCTPAHCTBA JJIsl TPYIIbl KOMIbIOTEPOB, COEJUHEHHBIX B CETb, KA IbIH
U3 KOTOpbBIX HMMEET JAOCTyHn K 93ToMy IpocTpaHcTBy. 11O mnpenHasHaueHo s
9KCIUTyaTallud Ha cepBepax W/WiM pabounx craHuusx. st paboTocnocoOHOCTH
NPOrpaMMHOrO CpeAcTBa TpeOyeTcss OBa WM 0oJiee KOMIBIOTEPOB, OHH MOTYT
SIBJISITCSI KK MEPCOHAJIbHBIMH KOMITIOTEpAMH TaK W cepBepaMu. B3anmonencTBue ¢
MPOrpaMMOM OCYIIECTBJISIETCSI MPHUJIOKEHUSIMH pabOTAOIUMH C (paiIoBOH CUCTEMOH,
KOTOpBbIE BBITOJHSIOT onepauud Hag PC, mocpeacTBOM CTaHOAPTHBIX CHCTEMHBIX

BBI30BOB.
I1.B.2 XapakTepucTHKa NporpamMmmbl

Bpemst BbinosiHEHHST (haHJIOBBIX ONepalyi 3aBUCUT OT 0OOBEMOB TEpeaaBaeMbIX
IOAHHBIX, CKOPOCTH M 3arpy’k€HHOCTH CETEBOrO COEIHWHEHHS, 4acCTOThl MpoLeccopa
cepBepa M KJIMEHTA, CKOPOCTH UTEHHWSI M 3allUCH JAHHBIX HOCHTEJIEH Ha KOTOPBIX
PacrnoJIoKeHbI OOMEAOCTYTHbIE TUPEKTOPHH.

O6a npuiokenust paboTalT B pekKUME AEMOHA, U HE UMEIOT HHTepdeica.

[Ipunoxenne «PacnipeneneHHass ¢anioBasi CUCTEMa» PEANM30BAHO Ha SI3bIKE
nporpamMmmupoBanus C++.

st mpoBepkH pabOTOCHOCOOHOCTH CKOH(PHUTYpPUPOBAaHHOM M HACTPOEHHOM
MPOrpaMMbl MOKHO TPOBECTH HECKOJIBKO oOmnepauud Hal aiiaMu, TaKUMH Kak
NEPEUMEHOBAaHNE, 3alKCh, UTEHUE, ynajieHue ¢aiioB. Ecan B pesysibraTe HaHHBIX
ornepanui He OyJeT BbISIBICHO OMMOOK, a 3alUChiBaeMble JaHHble OyqyT coBHagaTh C

MIPOUYUTAHHBIMH, TO MMPOrpaMmMa pabOTaET BEPHO.
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[1.B.3 Ob6pamenue K rporpamme

O6paiijeHre K TIpOrpamMMe TPOM3BOJUTCS uepe3 Kakyr JIM0O KOMaHIHYHO
o6osouky. Ilesecoobpa3Ho Kak CepBepHYH0 TaK U K/IMEHTCKYI0 YaCTH 3alyCKaTb
yepe3 init.d ambo rc.d CKpUNTBHI, TIOMECTHWB CKPUNT 3amycka B JUPEKTOPUIO
orpe/ie/IeHHYI0 OrepaldOHHOM CUCTeMOM, U CKOH(UTYPHUPOBAaB UX B COOTBETCTBUM C
ripaBunamu OC.

CepBepHast 4acTb TIporpaMMbl «PactipesiesieHHasi daiisioBasi CICTeMa» MOXKET
OBbITH 3arTyIlieHa BBI30BOM MCITO/THAeMOTO (aiisia serverfsp, KMeHTCKoe MPUIoyKeHHe
MOYKHO 3aIyCTUTb BbIMOMHUB clientfsp <Touka MoOHTHpOBaHHs (aiiJIoBOM CUCTEMBI>,
TaK->kKe MOyKeT ObITh TepefjaHa omius -d f/isi 3arycka KiveHTa B pe)xuMme OT/iafiku. B
TaKoOM C/lydae TIpUIoyKeHWe He OyZeT OTBsSI3aHO OT KOHCOJIM U 3amyll[eHO KakK JIeMOH.
3anyck TpUIOKEeHUNW [JO/DKeH TIPOU3BOAUTCS M3 [JUPEKTOpUM T[e PpacrioyioykeH

KOH(UTypal[MOHHbIN (aii.
I1.B.4 Onucanue mporpaMMHOro Koga
I1.B.4.1 Bubnnoteka npoTokonos ooMmeHa ganHeiMu OC libfsprotocol.so

[1.B.4.1.1 Ctpyktypa BibaryPacketHeader onuceiBaeT 3arojloBoK nakeTa

OWHAPHOrO MPOTOKOJIA

unsigned long int pktID — Hpentudukarop nakera.

unsigned short headSize — pa3smep 3arosioBka nakera.

size_t bodySize — pa3mMep TeJia makeTa.

Crpyxkrypa BibaryPacket — onMcpiBaeT makeT OMHapHOrO NPOTOKOJIA!
BibaryPacketHeader header; — 3aronoBok nakera.

void * body — paHHble, TEJIO MakeTa.
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[1.B.4.1.2 Knacc BinaryProtocol, omnuceiBaeT OWHaApHbBIH NPOTOKOJ OOMeEHa

COOEPKUMBIM (paityioB

pthread_mutex_t isConnectedMutex — MbIOTEKC JJIsI CHHXPOHH3ALMK JOCTyNa
K isConnected.

bool isConnected — onepausT NOAKJIOUEH JIK B TAHHBIA MOMEHT, €CJIH HET TO
(pyHKIMHM nepaayn/npruemMa AaHHBIX HTHOPUPYIOTCS.

pthread_mutex_t exit_muteXx; — MbIOTEKC OXHJAHHs 3aBEpIIECHUsS OOMeEHa
JaHHBIMH B IECTPYKTOpE KJacca.

pthread_mutex_t cs_mutex4 — MpIOTEKC [JIs1 3al0UTbl OTIPAaBKH IMAKeTa M3
IBYX MOTOKOB MapalJIeSIbHO.

pthread_mutex_t cs_mutex3 — mMioTekc 1151 cuaxponusanuu bufferFillers.

pthread_attr_t attr — aTpuOyTbI, 1JIs1 OTBSI3KH IMOTOKa, 0OPaOOTKH.

size_t max_pktsize — pasMep Teja makeTa, OepeTcsi U3 KOH(HUTYpPAIHOHHOTO
(parina.

BaseConfigFile* cf — ykaszaTesnb Ha 00beKT KOH(UTypalroHHOrO haitia.

int skt_id — OeCKpHITOp COKETHOrO COEAHUHEHHST OOMEHA JAHHBIMH.

pthread_t binThread — noOTOK BHYTpH KOTOPOM HIET pa3dOp MPHUXOASIIHX
JaHHBIX.

void parse() — mMeTon 00pabOTKH pa3dopa v MpUeMa JaHHbIX.

map<unsigned long int,BufferFiller*> bufferFillers — OO0bekT ¢
3aMOJIHUTEJISIMH, KMoy — HoMmep mnaketa, BufferFiller — oObekT conpepxkaiui
yKaszaTesib Ha Oydep Kya NpuAyT JaHHBIE, U APYTHEe BCIOMOTraTeJIbHbIE 9JIEMEHTHI.

bool getlsConnected() - accuHxpoHHO Oe3omnacHbI nocTyn K isConnected.

void setlsConnected(bool v) — accuHxpoHHO Oe3omnacHasi MPUCBOCHHE B
1sConnected.

BibaryPacket readPacket() - monyueHnue, TEKyIEro nakeTa u3 COKera.

ssize_t readToBuffer(void* buffer, size_t length) — ureHue NpPOU3BOIBHBIX
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JOAHHBIX U3 COKETa.

BinaryProtocol(BaseConfigFile* cf) — xoHcTpykTOp, Ccf yKkasaTenb Ha OOBEKT
KOHwHra.

static unsigned long int getNextld() - acCHHXpOHHOE BBIUHCJIEHHE HOBOTO
UACHTH(UKATOpA NaKeTa.

void sendBuffer(const void* buffer, int length) — ornpaBka Oydepa Ha
MPOTHUBOIOJIOKHYI0O CTOPOHY Uepe3 COKETHOe coeauHeHue, buffer — Oydep c
naHHbIMH, length — pasmep O6ydepa.

void sendPacket(BibaryPacket packet) — oTrnpaBka nakera, uepe3 COKeT.

void setFillBuffer(void* buffer,size_t size,unsigned long int pktID) —
no0aBJieHHe 3aMOJHUTENIS] U1l JAHHBIX MPHIIeNNX U3 MaKeTOB C HAEHTH(PHUKATOPOM
pktID, pasmepowm size B Oydep buffer.

size_t waiteFillBuffer(unsigned int pktID) — oxunanue 3anonsenus: 0yddepa
NaKkeTaMH C YKa3aHHBIM HAEHTH(PHUKATOPOM.

void setSendBufferData(const void* buffer,size_t size,unsigned long int pktID)
— YCTAHOBKAa Ha OTMAapBKYy HAHHBIX MO OHMHAPHOMY MPOTOKOJY, MpPeIBAPUTEbHO
yIaKOBaHHBIX B MaeThl ¢ uaeHTH(dKaTopoM pktID, u3z Oyddepa buffer umeromero
pasmep size.

void startTread(int skt_id) — 3amyck HOBOro moToka mjisi oOpaOOTKH, W3 H

NpUEMM MepeaaueH JaHHbIX U3 COKETHOro coeauHenus skt_id.
I1.B.4.1.3 Knacc BinaryProtocolClient

OnucbIBaeT YHUKAIBbHYIO YaCTh OMHAPHOTO MPOTOKOJIA AJIsl KJIUEHTA.

bool connect_server(string address, unsigned short port) — noakJOYeHHE
KJIMEHTa K cepsepy, rue address 9To JOMEH WIH aJiepc cepBepa, port HoMep Mnopra
TCP/IP.

BinaryProtocolClient(ClientConfigFile* cf) — xoncTpykTop, cf cchuika Ha
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KOH(UT'YpaMOHHBIN (par.
I1.B.4.1.4 Knacc BinaryProtocolServer

OnuchIBaeT CEPBEPHYIO YaCTh OMHAPHOIO MPOTOKOJIA
BinaryProtocolServer(BaseConfigFile* cf) — koncTpykTop cf, ykasareynp Ha

00BEKT KOH(HUT'YPALIHOHHOTO (paiiia.
I1.B.4.1.5 CrpykTtypa BufferFiller

HcnospyeTcst 115 3aroJHeHHs1 JaHHBIMU Oydepa U3 MakeToB.

unsigned int pktID — uneHTHdHKaTOp Makera.

void* bufferS — Oyddep B KOTOPBIH 3aMOJHSIIOTCS JaHHBIE.

void* bufferC — Tekymas nosunus B 0Oydepe Kyaa 3anoJHsATh JajbLie.

unsigned long int forRead — 06beM KOTOPBIH Bee ene He0OXOAUMO MOTYUHTh.

unsigned long int bufferSize — obmin pasmep 0yddepa.

bool allReaded — ecsu 6yddep 3anosHeH, To true uHaue false.

pthread_mutex_t mutex — mTtiotekc aas allReaded.

pthread_cond_t cond_var — mnepemMeHHasi COCTOSIHUSI TEHEpUPYET CUTHasl MpH
3anoJiHeHuu Oydpepa, mpu 3ToM MOXkeT OblTh BbicTaBieH allReaded, Torma moTtok

oxxuparomui Ha waiteFillBuffer npoOy:xmaercs.
I1.B.4.1.6 Knacc npoTtokoJia Ha ocHoBe XML
I1.B.4.1.6.1 Uutepdeiic TagHandler

Knaccel 00paboTKH 3anpOCOB, JOJIKHBI peaii30BbIBaTh 9TOT UHTEP(EHC,

[ITabnoH crienuaau3upyeT TUM 00pabaThIBAEMbIX TETOB, U MOXET NMPUHUMATD
sHaueHue TaglQ nna oOpaboTtku IQ 3ampocos, nubo Stanza njasa oOpabOTKH
TIPOU3BOJIbHBIX CTAH3 TOJIyUEHHBIX M3 MPOTOKOJIA.

virtual void handleTag(T &tag)=0 — wmeTon, OyaeT BbI3BIBATBCS KOTaa

149



MIPUXOJUT YKa3aHHBIN Ter.

typedef TagHandler<T>* PTagHandler — Tun ykasaTeiab Ha 9SK3eMILISp
0o0BEKTa, ONHMCaH BHYTPH UHTEpderca

typedef multimap<pair<string,string>, TagHandler<Node>::PTagHandler>
TagHandelrsMapT — Ttun pgaHHBIX OMNUCBIBAET OOpPaOOTYMK OJHOM CTHS3BI,
MIPOU3BOJIBHOI'O THIIA.

Crpyktpypa IQHandleD, onuchiBaeT ycjioBHS BHINOJHEHHS] 00paboTUuKOB 1Q
3aIIPOCOB, U OMNPEAEIISIET HA HUX yKa3aTeJb:

string XmIns — NPOCTPAaHCTBO UMEH.

string subtagName — HUMs1 BJIOKEHHOTO Tera <iq> <ter/> </iq>.

TagHandler<TaglQ>::PTagHandler handler — ykasatenb Ha 9K3eMILISIp
oObekTa peanusyiomero uarepgeric PtagHandler, nis o6padotku IQ 3ampocos.

typedef list<IQHandleD> IQHandelrsMapT — THI JaHHBIX OMUCBHIBAET CITUCOK
yKasaresied Ha 00paboTunku [1Q 3anpocos.

Knacc Protocol, onucsiBaeT npoTokoJ Ha ocHoBe XML

pthread_mutex_t CcS_mutex — MBIOTEKC [JISI CUHXPOHH3ALHUH MapasuieIbHOM
OTIPABKH JTAHHBIX UEPE3 COKET.

pthread_mutex_t cs_mutex] — MBIOTEKC CHHXPOHM3AlMH OOpaIlEeHUsI H
MoauduUKanuu req_id.

pthread_mutex_t cs_mutexNewNode — MbIOTEKC [JIsi CHHXOHHU3ALUU
n00aBJICHUS] U yJaJIeHHsI HOJI, B I€PEBO MPH MPUEME TAHHbIX.

pthread_mutex_t cs_mutexDEL. — MBIOTEKC CHHXPOHH3ALUKA MOAH(HUKAIMHN U
obpamenus k igHandlers.

pthread_mutex_t mutDelEndNodRu — MbloTeKC CHHXpOHH3aIMK oOpaIeHus K
num_run_threads.

unsigned int num_run_threads — 4ucI0 OIHOBPEMEHHO 3aMyIEHbIX MOTOKOB,

00pabOTUHKOB CTaH3.
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pthread_cond_t cond_del_element — mnepeMeHHasi COCTOSIHHSI, CHIHal
cpabaTpiBaeT npu Mogudukanuu num_run_threads, ¢ npumenenuem pthread_mutex_t.

pthread_attr_t attr — aTpuOyThl MOTOKOB 00paboTuukoB IQ 3ampocos, aenaoT
NOTOKH OTBSI3aHHBIMH, OJ1aro/iapsi 4eMy COKpAIIAETCsI BPEMSI HX 3aIlyCKa.

multimap<string,IQRespD> req_id — xpanut otBeTsl Ha IQ 3ampocsl,
MOJIyYEHHBIE C IPOTHUBOMOJIOKHONW CTOPOHBI.

char read_Buffer[BUFFSIZE] — read_Buffer Oyddep B KoTopbIi
MPUHUMAIOTCS JAaHHbIE U3 COKETA.

int skt_id — uaeHTUdUKATOp COKETA, Uepe3 KOTOPBIA MPOU3BOAUTCS Mepeaada
JAHHBIX.

XML_Parser xml_parser — cTpykTypa, onuchiBaeT XML mnapcep expat,
KOTOPBIM MPOU3BOIUT pa3dop XML.

pthread_mutex_t curDephMutex — Mpl0TE€KC 17151 CHHXpOHHM3auuu curDeph.

int curDeph — Tekymuii yposenb, nepeBa XML Ha KOTOpOM HaxoguTcCs
paszbepaemasi HoJa.

Node* topNode — ykasatesb Ha BEpXHHUH JIMCT AepeBa.

Node* curNode — ykasaTesb Ha TEKYIIUH JIUCT IepeBa.

Node* curNodeSend — BepxHsi1 HoAa B KOTOpPYKW A0O0aBJISIIOTCS
OTHPABJISIEMbIE CTAH3bI.

void handlerNode(Node* curNodel.) — BbI3bIBa€T 3apErHCTPUPOBAHHBIC
00paboTuuKu HOI, moaxoasmue ajist curNodeL.

void handlNodes(Node* curNodeL, TagHandelrsMapT::iterator
begin,TagHandelrsMapT::iterator end) — BbI3bIBaeT 00paOpoTunku st curNodel,
Jiexalye B AuanasoHe oT iterator_begin no iterator_end.

void handlerlQ(Node* curNodel.) — BbI30B 0OpaboTunkoB misi IQ 3apocos, B
npouecce BbizoBa OyaeT Boi3BaH MeTo manadgelQResp.

void sendNodeStart(Node &stanza) — oTnpaBKka HauaJIbHOH HOMBI, B MPOLIECCE
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oOMeHa JaHHBIMH.

void sendNodeEnd(Node &stanza) — oTnpaBKka KOHEYHOM HOJIbl B MPOLECCE
oOMeHa JaHHBIMH.

void removeALLWaites() — o0co0OXIeHHE BCEX OXHIAIIUX OTBETa
00pabOTUHKOB.

TagHandelrsMapT tagHandlers — ciioBapb 00paOOTUHKOB TETrOB.

IQHandelrsMapT igHandlers — cioBab 00paboTurkos 1Q 3ampocos.

pthread_t nodeThread — noTok B KOTOpOM IPOU3BOIUTCSI 0OpabOTKa CTaH3.

void parserCreate(int sktID) — co3zmanme mnapcepa, sktID pmeckpunrop
COKETHOTO COEJIMHEHSI.

Node* getCurNodeSend() — Bo3BpamaeT TeKyIy0 HOAY [Jisl OTIPABKH.

void sendNode(Node &stanza) — oTnpaB JileT HOAY UYEpe3 COKETHOE
COEIMHEHHE.

void addTagHandler(TagHandler<Node>::PTagHandler = handler, string
name="", string xmlns="") - moOaBJisieT HOBbII OOpPAOOTUMK MPOU3BOJBHOIO TeEra,
handler yka3aresp Ha 00paOOTYMK, name UMsi HOJpl XmIns MPOCTPaHCTBO UMEH HOJbI,
MoOON MapaMeTp MOXKET ObITb MyCTbIM, €CJIM MyCThl BCE MapaMeTpbl, 0OpabOTUHK
BBI30OBETCSI AJ1s1 JTIOOOH HOJBI.

void  addIQHandler(TagHandler<TaglQ>::PTagHandler = handler,  string

nn

xmlns="", string name=QUERY_TAG) — nobGaBnser B crnucok obOpadoTuuk IQ
sanpocoB, handler oOpabonuk xmlns — MpPOCTPAHCTBO MMEH BJIOKEHHOTO Tera,
name — HMMs Tera, Mo yMOJUaHUIO ig. B ciayuae eciid KakoW-To mapameTp MmycT, TO
BBINOJIHSIETCS [IJ1s MPOU3BOJIBHOTO 3HAYEHHU S 9TOTO MapameTpa.

void removelQHandler(TagHandler<TaglQ>::PTagHandler  handler) —
yaaneHnusi oopaboturka IQ 3ampoca.

void startParsing() — BXoO B LHMKJ pa3dopa, OyaeT MNpoAoKaTbCs OO

OTKJIIOYCHH A KJIMCHTA.
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virtual void startXMLTagNodeHandler(Node *node) — BHpTyasnbHBIA METOX
MOXKET ObITh MEPEKPHIT B MPOU3BOIHBIX KJjaccaX, IJisg oOpabOTKH HAYaJIbHOM HOMOBI
XML notoka rnojiydeHHOM C MMPOTHUBOMOJIOKHOU CTOPOHBDI.

virtual void endXMLTagNodeHandler(Node *node) — BHUpTyasbHbI METO.,
MOKET OBITb MEPEKPHIT B MPOM3BOIHBIX KJaccax, IJsl 0OpabOTKH KOHEUHOW HOJbI
XML noTtoka noJIoyueHHO! ¢ IPOTHBOIOJIOKHOH CTOPOHBI.

void sendString(string data) - OTnpaBka B COKET MPOH3BOJIbHOrO He XML
COIEPAKHUMOro, JTMOO CTPOK c(hOPMHUPOBAHHBIX B Buae XML.

void manadgelQResp(TaglQé& st) — pa3d10KHMpOBKa MbIOTEKCOB OKTHIAIOMINX
00paboTku nepenanHoro 1Q 3amnpoca st.

TaglQ sendIQResp(TaglQ& st, string result XMLNS, string resultSubTagName
) — HUHTEPaKTHUBHBIA OOMeH, B ¢popmate 3anpoc otBeT. Otnpasnet IQ 3ampoc, ket
OTBETA, H MOCJIE MOJIyUYEHHS] TPOOYKJAETCSI U BO3BPAILAET €rO.

OyHKUMH HE SIBJISIIOIIMECS] YJIeHaMH KJlacca:

friend void startTag(void *userData,const XML_Char *name, const
XML _Char **atts) — obpaboTuuk Hauasa XML Tera npuHsATOro U3 MOTOKAa.

friend void endTag(void *userData,const XML_Char *name) — 006paboTuuk
KoHUa XML tera npHHSTOro U3 noToKa.

friend void characterData (void *userData,const XML_Char *s,int len) —
00pabOTUYHK NPOU3BOJIBHBIX TEKCTOBBIX AaHHbIX BHYTpU XML Tera.

friend void* node_threadFunc(void* cInt) — @yHKuMS NOTOKa, BHYTpPH

KOTOPOH MPOUCXOAUT 00pabOTKA OJHOM CTaH3bI.
I1.B.4.1.6.2 Knacc Server

Peanusyet cepepnyio uacte XML npoTokosa
unsigned int clientID — nopsaKoBbIili HOMEp KJIHEeHTa, KOTOPBIH 00pabaThiBaeT

KJIacc.
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bool disconnectingSelf — ecan oTKmouyaeMcsl caM, a HE KJHEHT MPUMET
3Ha4yeHHe true.

virtual void startXMLTagNodeHandler(Node* node) — mepekpbIT 00pabOTUHK
Hauaja Tera, CO31aeT U OTHPABJIET KIUEHTY HAYAJIbHYIO HOAY.

virtual void endXMLTagNodeHandler(Node* node) — nepekpbIT 00pabOTUnK
KOHEYHOM HOIpl, B CJyuyae OTKJIIOYEHUs] MO HHELHMATHUBE KJMEHTa, OTHPAaBJIET
KOHEYHYIO HOZly, U YHEUTOKAET TEKYLIYI0 HOAY JJIs1 OTIPABKH.

unsigned int getClientID() - Bo3BpamaeT TeKyIHH HACHTH(PHUKATOP KIIHUEHTA.

void setClientld(unsigned int clntid) — ycTaHaBaMBaeT TEKYLIHH
UAEHTU(PHUKATOP KJIUEHTA.

void disconnectClient() - MPOU3BOANUT Pa3pbiB COEIUHEHHS C KJITMEHTOM.
I1.B.4.1.6.3 Knacc Client

PeannsyeT KJIMEHTCKYIO 4acTh NPOTOKOJIa HA OCHOBE XML

bool connect_server(string address, u_intl6_t port) — moakJilOUeHHe KJIHEeHTa
K cepBepy, address — nomenHoe ums, uau I[P anpec cepsepa, port TCP/IP nopt uepes
KOTOPBIM YCTaHABJIUBAETCS CBSI3b.

void createNodeSend() — co3gaHue U OTIpaBKa HauaJbHOHW HOIBI.

virtual void startXMLTagNodeHandler(Node* node) — nepekpbIT 00pabOTUmnK
HAuaJIbHOTO Tera, MPHUIIEIIero OT cepeepa.

virtual void endXMLTagNodeHandler(Node* node) — nepekpbIT 00paboTunK
KOHEUHOro Tera npumeamero no XML nmpoTokosy, OTOpaBisieT KOHEUHYI0 HOIY Ha

cepBep.
[1.B.4.1.6.4 Knacc Node

Peanmuzyer moctpoenne XML pepeBa, mjnsi opranusaumud odMeHa no XML

MPOTOKOJY.
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string XMLescape(string txt) — (pyHKIHS 3BMEHSIET CUMBOJIBI TAKHE KaK < > &
"Ha &lt; &gt; &amp; &quot; COOTBETCTBEHHO.

UsieHsl KJacca:

pthread_mutex_t add_remove_mutex — MbIOTEKC 3alIUIIAOMTA  OT
ACUHXPOHHOIO NO0OABJIEHHS U YJAJIEHHUS Y3JI0B B IEPEBO, B Pa3HbIX MOTOKAX.

string name — HMMs y3J1a, OIUChIBAEMOE KJIACCOM.

map <string, string> attrs — aTpuOyThI y37a - KJII0Ub, 3HAUCHHE.

Node* parent — ykasaTteJsib Ha pOJUTEIbCKUH y3ell.

string xmlBody — TeKCTOBOE COAep:KUMOE y3Ja.

list <Node*> kinds — neTu y3na, HUXKeJeKalue JTUCThSI.

void destroyKinds() - yHMUTOX€HHE BCEX MOTOKMKOB y3Ja, U yIAJE€HHE HUX U3
NaMSITH.

virtual void copyKinds(const Node &basedNode) — komupoBaHHe MOTOMKOB
U3 JpPYroro TakOro e Y3/a, HCHOJb3yeTCsl B KOHCTPYKTOpPE KOMHUPOBAHUS H
NeperpyKeHHOM OIepaTope MPUCBAUBAHUSI.

bool parentContainSelf() - Bo3Bpam@aer true ecid PpOIUTEIbCKHH Y3ei
COZIEPKHUT [aHHBIH, €CJIM 9TO KOMHUsI c(hOPMHUPOBAHHON CTaH3bl BTOPOTO YPOBHS, TO
POIOUTENbCKUH HE MHOJUKeH CcoaepKaThb celsl, HCIOJb3yeTCsl B Cliyyae 3aJlaHus
oTpuOyTa Xmlns, eciau true TO NMpU 9TOM OyHIeT yJaleH Opar ysjna C TaKHUM-Ke
NPOCTPAHCTBOM HUMEH €CJIK OH ECTb.

bool isCopy — Bo3Bpamaer true eciv Konusi, HHaue false.

Public unensl knacca:

Node(string name, map <string, string> /*&*/attrs, Node* parent) -
KoHCTpyKTOp, cO3maeT 9JeMEeHT HO[bl, parent-YKasaTesb Ha POJUTENbCKYIO HOLY,
name- UMsl CO3JaBa€MOr0 JIUCTA B IEPEBE, attrs-aTpHOyThl HOJBI.

Node(string name, Node* parent=NULL,string xmlns="") - KOHCTpKTOD,

CO30acT OSJIECMCHT HOJIbI StI'il’lg name — HMA JIMCTa, parent — YKasaTeJib Ha
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POJIUTENbCKUM 9JIEMEHT, XmIns — MPOCTPAHCTBO UMEH, CO3AABAEMOTO 3JIEMEHTA.
list <Node*>:iterator firstChild() — Bo3Bpamaer uTepaTop Ha NEPBbIH
NMOTOMOK B JIepeBe.
list <Node*>::iterator endChild() — Bo3Bpamaer uTepatop Ha MOCJETHUN
NOTOMOK B JIEpEBE.
string getName() — BO3BpamaeT uMs y3ia.
Node* getParent() - Bo3BpamaeT ykasaTesb Ha MpeaKa y3ia.
void setName(string n) — ycTaHaBJHMBAaeT HOBOE UMSI y3Ja.
void setNamespace(string xmlns) — ycTaHaBIMBaeT NPOCTPAHCTBO UMEH YA,
9KBUBAJIEHTHO BbI30BY seAttribute(«xmlns», 3HaueHue).
void setAttribute(string name, string value) — yCTaHaBJIMBAeT 3HAUECHHE
aTpuOyTa y3ia, B CTPOKY.
void setAttribute(string name, long value) — mneperpyxeHHast (yHKUus,
yYCTaHABJIMBAET 3HAUECHHE aTpUOyTa y3ja, B LEJI0e YHCJIIO.
string getAttribute(string name) — BO3BpaIaeT CTPOKY C aTpUOyTOM y3Ja.
long getAttributelnt(string name) — Bo3BpamaeT 3HayeHHe aTpudyTa, €CJIh OH
YUCJIO.
string getNamesapace() - Bo3BpamaeT NpOCTPAHCTBO UMEH y3Ja

void removeKind(Node* node) — ynansier U3 y3na MoToMoOK node, eciid OH

€CTb.
void deleteByXMLNS(string xmlns) — yaajneT U3 y3/1a HIOTOMOK C YKa3aHHBIM
xmlns.
string toXMLString() - ¢opmupyeT CTpoKy, MpeAcTaBasiOmylo cobor xml
HOLY.

string toXMLStringStart() - Bo3BpamaeT CTPOKY COJEpKANYI0 3aroJOBOYHBIN
Ter <uMms Tera aTpuOyT1=3HaueHuel, aTpuOyT2=3HaueHue2, aTpuOyTN =3HaUeHHUEN>.

string toXMLStringEnd() - Bo3BpamaeT 3akpbIBalOMMNACS TET </UMSsI Tera>.
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void setXMLBody(string body) — ycTaHaBIMBaT TEKCTOBOE COMAEPKUMOE
BHYTPH Tera <uMsi_Tera> TeKCTOBOE COAEPKUMOe </HUMsI Tera>.

void addXMLBody(string body) — pgoOaBisieT K yXe HMEIONMMYCS
TEKCTOBOMY COIEPKUMOMY, HOBBIF TEKCT, MPH 9TOM [aHHas ONepanusi MOKET ObITb
BbI3BAaHHA ACCHHXPOHHO B Pa3HBIX MOTOKAX, YTO HE MPUBEAET K MOTEPSIM TAHHbBIX.

void setXMLBody(long body) — mneperpyxeHHast (pyHKUHS, B Cliydyae €CJIH
COJICPKHUMOE SIBJISIETCST UACIIOM.

string getXMLBody() — BoO3BpamaeT TECTOBOE COIEPKHUMOE BHYTPH TeJla
Tera.

long getXMLBodylnt() - Bo3Bpamaer cOOEp:KHUMOE TeJIO Tera, €cild OHO
SIBJISIETCS UHUCJIIOM.

Node* getKind(string xmlns) — HaXOOUT MOTOMKA, €CJIH OH €CTh, C YKA3aHHBIM
xmlns, eciau nmoToMka HeT, Bo3Bpamaetr NULL.

virtual void addChild(Node* child) - nobaBnseT B y3en noToMka.

Node(const Node &baseNode) — KOHCTPYKTOP KOMHUPOBAHHUSI, CO3/1a€T KOIMHIO
nepe1aHHON HOJbI.

_Kinds_iterator kindsNameBegin(string name) — Bo3Bpamaer UTEpaTop Ha
NIEPBYIO HOAY, CPEAH TOUEPHUX JIMCTOB, UMEIOIYI0 UM name.

_Kinds_iterator kindsNameEnd(string name) — BoO3BpamaeT HTepaTop
PacnocieJHI0I0 HOY, CPEeIX AOYEPHHUX JUCTOB, UMEIONIYIO HMS hame.

friend class Stanza; friend class TaglQ; — Knaccel, KOTOpble UMEIOT AOCTYI
3AIUIIEHHOMY COJAEPKHUMOMY:

typedef _Kinds_iterator nameiterator — THI JaHHBIX UWTepaTopa JIJis
BJIO’KEHHBIX 9JIEMEHTOB.

Node &operator=(Node &obj) — omepatop npuUCBaviBaHHUsI, CO3AAET KOIMHIO

NepEIaHHON HOJBI.
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[1.B.4.1.6.5 Kmacc _Kinds_iterator

opraHusyeT nepedop HOJ, TOTOMKOB:

list<Node*>::iterator curitem — TeKyIasi Hoaa.

list<Node*>::iterator beginitem — nepBasi HOJia B CITUCKE JIEeTEH.

list<Node*>::iterator enditem — mocJieqHsIs HOOA B CITUCKE TIETEH.

string name — TMsI HOJIbI, JJI1 KOTOPOM nepednpaeM.

public unens! kyiacca:

_Kinds_iterator &operator++() - nepxop K ciaeayiomen HoJie.

_Kinds_iterator operator++(int) — mnep¢UKCHbIA oOmnepaTop Mepexoaa K
CJIeIyIoIEN HOAE.

bool operator==(_Kinds_iterator &il) — Bo3BpaImaeT true ecjiu, 3JeMeHTbl Ha

KOTOpPBIC YKa3aH HTCPATOp COBIIAOAIOT, T. C. curitem YKa3bIBAlOT Ha OOHH adpccC

NaMsITH.
bool operator!=(_Kinds_iterator &il) — BoO3BpamaeTr OTPHLAHHS 3HAYCHHS
oreparopa ==.
Node* operator®*() const — BO3BpamaeT yKasaTejlb Ha HOAY, Ha KOTOPYIO

yKasbIBaeT UTEPATOP.
I1.B.4.1.6.6 Knacc Stanza

Hacnenyer kinacc Node, M cOmepXHT OIHY LEJEHbKOM C(OPMHPOBAHHYIO
CTaH3y, NepeaaBacMylo uepes IMpoTOKOoJI, Ha ocHoBe XML.

MaxkpoonpeeeHns HCIOJIb3yEMBbIE KJIACCOM:

#define FROM "from" — atpu0OyT OT KOro oTnpaBjieHa CTaH3a.

#define TO "to" — aTpuOyT KOMY OTIpaBJIEHA CTaH3a.

#define ID "id" — yHUKaJIbHBIA UACHTU(PUKATOP CTAH3BI.

['noGasnbHblE OnepaAUIEHHUS:

static int curid=0 — naeHTU(HUKATOP CTaH3bl, BBIUKUCIISIETCS TIPH €€ CO3IaHUH.
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static pthread_mutex_t mutexIDl = PTHREAD_MUTEX_INITIALIZER —
MBIOTEKC [IJIS1 ACCHHXPOHHOTO BBIUMCJIEHHS] UACHTU(HUKATOPA CTAH3BI.

Public unensl kyacca Stanza:

virtual ~Stanza() - KOHCTPYKTOP MO YMOJIUAHHIO, CO3AET MyCTYIO CTaH3y.

Stanza(string name, map <string, string> &attrs, Node* parent) —
KOHCTPYKTOpP, name UMsl Tera, attrs — aTpuOyThl, parent — pOJUTEb.

nn

Stanza(string name, Node* parent,string from="", string to="", string id="") -
KOHCTPYKTOp, name — HMsl Tera, parent — poguTesib, from — oT Koro, to — KoMy,
id — ueHTU(dUKaTOp CTaH3bl, €CJIU HEe 3a7aH OyIeT reHepupOBaTbhCSl ABTOMATHYECKH.

void setID(string id) — ycTaHaBauBaeT aTpuOyT HUAEHTHU(HUKATOpAa CTaH3bl B
yKa3aHHOE 3HaueHHE.

void setFrom(string from) — ycTtaHaBiuBaeT aTpuOyT from B 3HaeueHue from.

void setTo(string to) — ycTaHaBIMBaET aTpUOYT tO B 3HAUEHHE tO.

string getFrom() — Bo3BpamaeT 3HaueHue aTpudyTa from.

string getID() — Bo3BpamaeT 3HaueHHe UACHTHU(PUKATOPA CTAH3BI.

string getTo() — Bo3BpaIaeT 3HaueHHe aTpHOyTa to.

static string generate]D() — reHepupyeT HOBBIH HIOECHTHU(PUKATOP CTaH3BI,

MO3KET BBI3bIBATHCS €CJIM HEOOXOIUMO.
[1.B.4.1.6.7 Knacc TaglQ

Knacc peanusyet noctpoenene 1Q 3anpocoB, peajiu3dyeMbiX BHYTPU NPOTOKOJIA
Ha ocHoBe XML.

MakpoonpeesieHrst UCIOJIb3yeMble KJIAaCCOM

#define QUERY_TAG "query" — uMs Tera BHYTpPH i 3arpoca

kiaacc TaglQ:

Public usiensl kyacca:

enum [QType{
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Set=0,

Get,

Result,

Error,

Invalid

} — omnuceiBaetr Thn IQ 3ampoca, Set B ciiyuae yCTAaHOBKM KakHX JIMOO

napaMeTpoB Ha MPOTHUBOMNOJIOKHOW CTOpoHe, Get — mMoJyuyeHHe NapaMmeTpoB OT
NIPOTHBOINOJIOKHOH CTOPOHBI Result — pesysbTaT BBINOJHEHHUS Set WK get 3aIpocoB,
Error — omubka, B pesysipTaTe BBHINOJHEHHS 3ampoca, Invalid — 3ampoc He
KOPPEKTEH.

IQType getType() — BO3BpamaeT TN 3ampoca.

void setType(IQType type) — Y cTaHaBiHMBaeT HOBBIM THII 3aITPOCA.

virtual void addChild(Node* child) — nobaBnsieT B 3anpoc HOAY, MEPEKPHIT OT
xiacca Node.

long int getError(string& type) — TOJyueHHE KoAa OIIMOKH, €cCJH
uHopMaiusi 00 omUOKe COAEpPKUTCS B 3ampoce, Ter OyneT coiepkaTb HNOTOMKA
<error type=«THIT OIHOKH» code= «KOJ OIMHOKH»/>.

void setError(long int errorcode,string type) — yCTaHOBKa OIIMOKH, type ee
THII, U HOMEp Koga errorcode OmmMOKH.

TaglQ(Node* parent=NULL,string from="", string to="", IQType type=Get,
string 1d="",string queryXMLNS="") — KOHCTpyKTOp NpHHHUMaeT parent —
yKasaTesb Ha POOUTENbCKUM y3es, from — OT KOro OTHpaBisieTCsl Ter t0 — KOMY
OTMpAaBJsIeTCSl TEr, type — THUN Tera, id — yHUKaJbHBIM HACHTHU(HUKATOP 3arpoca,
€CIM OH He 3aJaH, OyJeT TreHEepHUpOBaThCs aBTOMaTHueckKH, queryXMLNS —
NPOCTPAHCTBO MMEH BJIOKEHHOTO Tera, €CilM OH 3alaH, TO OydeT CO3daH MOTOMakK
<query xmlns= «3HaueHue query XMLNS»/> .

TaglQ(const Node &basedNode) — KOHCTPYKTOpP KOMHUPOBaHHUS, JHOO
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npeoOpa3oBaHusl THIA CTAH3bl B YKa3aHHBIM BUJ, npuHemaeT Node u ¢opmupyet Ha
ee ocHoBanuu TaglQ pa3dupasi ero aTpuOyTHl U IOTOMKOB.

TaglQ &operator=(TaglQ &obj) — omnepatop npHCcBaWBaHMSsI, CO3TAET KOMHIO
oOBEKTA.

Protected uneHnsl kyacca:

IQType subtype — conepxut tin 1Q 3anpochi.

void setlQTypeF() - mpocmatpuBaeT aTpuOyThl type W BbicTaBisieT TN 1Q
3ampoca, UCTOJIb3yeTCsl B KOHCTPYKTOPE KOMUPOBAHUS U ONIepaTOpe MPUCBAUBAHHSI.

virtual void copyKinds(const Node &basedNode) — mnepeomnpeneneHHbIH

METO[I, KOMIUPOBAHUsI IOTOMKOB y3J1a.
I1.B.4.1.7 Knaccel yTeHus KOH(UTYPaALMOHHOTO haria

Knacc BaseConfigFile, peanusyer 0a3oBble 1 KJIHEHTa U cepBepa (hyHKUUH
YTEeHUs KOH(PUT'YPALIHOHHOTO (paiiia.

Protected uyieHsl Ki1acca

xfMap *conf — kapTa npencraBieHa cTpykTypor Tuna xfMap, nojayueHHas B
pe3yJibTaTe UTeHHs] KOH(UTYPAIIMOHHOTO (paiia.

xfNode *root — KOpHEBOM 2JIEMEHT CTPYKTYPBHI.

xfNode *moduledata_node — nMcT [epeBa yKasblBAOIIUA HA JaHHBIE
MOJYJIEH.

xfNode* global_node — ykasbiBaeT Ha JIUCT C TJIOOQJIbHBIMH, OJMHAKOBBIMHU
JaHHBIMH KaK JJIs1 cepBepa Tak U JJ1s1 KJIHeHTa.

string moduleDir — coaepKUT MyTh K Manke ¢ paCIIMPEHUSIMH POTOKOJIA.

Public unensl knacca:

long int getAttrInt(xfNode* node, long int defval=-1) — nonyuenue 3HaueHus
LeJIOr0 THUMA BHYTPH JIMCTA AepeBa, Ha KOTOPbIM YyKaspiBaeT node, 3HaueHHe IO

ymosuanuio defval.
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string getAttrString(xfNode* node, string defval="") — nonyueHnue 3HaueHus,
y3n1a node, 3HaueHHe 1o ymosuanuio defval.

long int xfCharToInt(xfChar* str) — npeoOpasoBanue thna xfChar B nenoe
YUCJIO.

string xfCharToStr(xfChar* str) — mnepoOpasoBanue Tuna xfChar B cTpoky
THIA string.

long int getModuleAttributeInt(wstring modulename,wstring attr,Jong int
defval) — mosyueH”e UEJOUHCIEHHOTo aTpuOyTa MomdyJsis, modulename — wums
MoAyJisl, attr — ums atpuOyTa, defval — 3HaueHHe Mo YMOJUAHHIO.

string getModuleAttributeString(wstring modulename,wstring attr, string
defval) — mosyueHre CTPOKOBOro arpubyta moayJisi, modulename — uMsi MoayJis,
attr — ums aTpudyTa, defval — 3HaueHue 1Mo yMOJIYaHHUIO.

xfNode* getMofuleAttribute(wstring modulename, wstring attr) — noJyiyueHue
y3/1a aTpuOyTa MoayJisi, uMs MoayJisi modulename, attr — uMsi aTprOyTa.

BaseConfigFile(char* filename) — KOHCTPyKTOp TNpHHHUMAaeT MyTb K
KOH(pUTypalMOHHOMY (pariy.

string getModulesDir() — Bo3BpamaeT DUPEKTOPUIO TAE AOJIKHBI HAXOOUTCS
MOJYJIH PaCITHPEHHSI.

xfNode* getModuleDataNode() — BosBpamaeT y3sej, I'Ie HaXOOSTCS Y3JIbl

KOH(pUrypauui MoayjieH.
I1.B.4.1.7.1 Knacc ServerConfig

PeanusyeT cepBepHYl0 uyacTb KOH(PUTYpPaMOHHOTO (pana, MPOU3BOIHBIA OT
BaseConfigFile.

Protected usnensI Kiacca:

xfNode* server_node — y3es B KOTOPOM HAaXOJOUTCSI HAaCTPOKA YHUKaJbHasl

IS cepBepa.
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string shareddir — oOmenocTynHasi OUPEKTOPHS, B KOTOPOH HAXOAMTCS
cogep:xkumoe OC.

unsigned short serverPort — nmopT Ha KOTOPOM cepBep KIET MOIKIIOUYEHHUS O
IIPOTOKOJIY Ha ocHOBe XML.

unsigned short serverBinPort — mnopt, 4epe3 KOTOpbIH cepBep KIAET
MOJIKJIIOYEHH I 110 OMHAPHOMY MTPOTOKOJTY.

string serverIP — IP anpec cepsepa,

Public unensl knacca:

unsigned short getServerPort() — mnosydyeHrne mopra uyepe3 KOTOPbIH CepBep
OyIeT 0XKuaaTh MOJKIIOUEHHSI.

unsigned short getServerBinPort() — nosiyueHue noprta uepe3 KOTOPbIH cepBep
OyIeT okuaaTh MOJKIIOUEHHS] IO OUHAPHOMY MPOTOKOJY.

string getSharedDir() — noxy4yeHue OUPEKTOPUH B KOTOPOH XpaHSITCS (paiiibl
OOCTYyIHBIE uepe3 nanHbiv cepep OC.

ServerConfig() — KOHCTPYKTOp, OH BBI30BET KOHCTPYKTOp CylepKJjacca, ¢

KOH(PUT'ypallMOHHBIM (paisioM «serverconfig.conf>».
I1.B.4.1.7.2 Knacc Logger

Peanusyer 3anucp J10roB B ham.

Hacnenyetcst ot ofstream, U sIBASIETCSI CHHTTOHOM.

Private 4yieHs! K1acca:

Logger() — KOHCTPYKTOp, HE MO3BOJISIET CO3AaBaTh 00Jiee OJHOrO IK3EMILISIPA.

Public unensl knacca:

static Logger& getlnstance() — nosiyueHue 00beKTa, 9K3eMIUIsipa Kjacca.

ostream &loghead(ostream &stream) — (yHKUMS, HE SBISIOMASICS UYJIEHOM
KJlacca, ONMUChIBAONIAs MAHUITYJISITOP, BBIBOISIIIHH 3arojIOBOK JIOra.

static Logger &logger=Logger::getlnstance() - rnodanpHas nepemeHHas logger,
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IJIs1 AOCTYyNA K 9K3eMIUISIpY KJjacca.
I1.B.4.1.8 Moaysp SdSync.h

Opranusyet MeTo] CHHXPOHHU3ALUH JIsI HEKOTOPBIX OMepalyi.

CtpykTypa sdSync COCTOUT u3:

pthread_cond_t condVar — mnepeMeHHasi COCTOSIHHSI, [Ji OpraHU3alUH
OJIOKMPOBOK MO 3HaUeHHUsIM NepeMeHHbIX isDeleting u value.

pthread_mutex_t mutex_condV — MbTEeKC HCHOJIb3yeMbIH aJisi Oe30MmacHOM
MoaudHUKanuy nepemeHHbix isDeleting u value.

unsigned int isDeleting — 4HCI0 MOTOKOB MOAW(HULHPYIOMMX 3alIUIIAEMbIH

OOBEeKT.

unsigned int value — uYHMCJIO NOTOKOB OOpAalIAOMIMHCS K 3alIUIIAEMOMY
OOBEKTY.

sdSync() — xoHcTpykTOp OOHyJsieT isDeleting u value, uHUIMaNIU3UpyeT

MBIOTEKCHI U TIEPEMEHHbIE COCTOSIHHSI.
~sdSync() — gecTpyKTOp, OCBOOOKJAET MbIOTEKChI U TIEPEMEHHbIE COCTOSIHHSI.
inline void sdSync_waite (sdSync* sds,bool isD ) — 610kupoBKa, sds - 00BeKT

CUHXpOHM3aluH, isD cocTosiHue. isD npuHHMaeT 3HayeHWe true Mpu MOJUHKALIH

3aIMIaeMoro oobeKTa, false — npu oOpamennu k 3amumaemMoMmy o0bekTy. Ecim isD

paBHO true, HO mpeaBapuTeabHO Oblia BbI3BaHAa sdSync_waite, TO mporuecc

OCTaHOBHUTCS, M OyIeT OXHuaaTh Moka He Oyjaer Bbi3BaH sdSync_signal, cTOJIBKO ke

pa3 cKosibKO ObuI BbI3BaH sdSync_waite, ¢ TeMu ke napamerpamu. Eciu isD paBHO

false To Gy0KMpOBKa OyAET TOJBKO B TOM CJiydae €CJIM UHUCJIO BbI30BOB sdSync_waite,

CO 3HaYeHWEM true, Oosiblie yeM 4MCJIO BbI30BOB sdSync_signal, co 3Hauenuem isD

paBHBIM true.
inline void sdSync_signal(sdSync* sds, bool isD) — npoOykaeHue MoToKoB Ha

00BEKTE CHHXPOHU3ALMH, TApaMETPbI Te-kKe, uTo U sdSync_waite.
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I1.B.4.1.9 3arpy3ka u BbIrpy3Ka MOayJIeH

Knacc, ModuleLoader opranusyer 3arpy3ky MW pEruCTpaldI0 MOAYJIeH
PaCIIMPEHHH, UCTIOJIb3YETCSsI KaK CEPBEPHBIM TaK U KJIMEHTCKUM MPHIIOKEHHEM.

Crpyktypa module_regstruct, onucbiBaeT ajapeca (pyHKIHUH BbI3bIBa€MbIC MPU
PETrUCTpalMy U yAaJICHHUH PErucTpaldi MOayJIeH, napameTpsl mabsona, T1 npoTtoTun
(pyHKMM peructpanuu, T2 NpOTOTUN yAATIEHUS] PETUCTPALUN MOAYJISL.

T1 register_module — yka3atesb Ha (DYHKIHIO PETUCTPALMH MOIY JISI.

T2 unregister_module — ykaszateab Ha (PYHKIMIO YOAJEHHUS PErHCTPALUH
MOAYJISL.

void* dI_handle — yka3zaTeJyib Ha MaHUITYJIATOP OUOJMOTEKH MOTYJIsI.
I1.B.4.1.9.1 Knacc ModuleLoader

Protected nmous knacca:

list <module_regstruct<T1,T2>> all_modules — cnuMcok Bcex 3arpykeHHbIX
MOJYyJIEH.

BaseConfigFile* scM — ykazaTenb Ha KOH(pUTypauuOHHBIA (han

Public unensl knacca:

void findModules() — MeTon, MPOU3BOOUT MOMCK (palIoOB B JAUPEKTOPHH
module_dir moyiyueHHOH U3 KOH(pHUTypalMoOHHOTO haiia, 3arpyxkaeT OHOJIHOTEKH.

void closeModules() — BbIrpykaeT OHUOJIMOTEKH, YHAJISET MOAYJH U3

CTPYKTYPBI.

[1.B.4.2 KimeHTcKoe npujioxkeHue (paiaioBOH CHCTEMBI
[1.B.4.2.1 ®aitn main.cpp

int main(int argc, char® argv[]) — conmepxuT ¢yHkuuio main. OHa co3gaer

ak3eMIUisIp kiacca ClientProgramm, U nepegaet B HEro napaMeTpbl U UX YUCJIO.
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[1.B.4.2.2 ®ain ClientProgramm.cpp u ClientProgramm.h

static struct fuse_operations clientFsoperations — CTpyKTypa, COAEPKHUT
ykasatesu Ha pyHkunn FUSE BeisbiBaecMble pu onepanusix Hag OC.

typedef void (*registerModule)(ServerDataMap* servsData, fuse_operations*
clientFsoperations, ClientConfigFile* cf,sdSync* syncObj) — Ttun paHHBIX,
yKasareJb Ha (DyHKLHIO BBI3bIBAEMYIO MIPH PETUCTPALUH MOy JISI.

typedef void (*unregisterModule)(int) — Tun AaHHBIX, yKa3aTeJb Ha (DYHKIHIO

BbI3bIBAEMYIO MPH yAAJICHUH PETUCTPALIUN MOYJISL.
[1.B.4.2.3 ®ain ServersData.h

Crpyktypa ServerData, onucbIBaeT cepBep K KOTOPOMY MNOJKJIIOUEH KJIUEHT.

ServersConfStruct confStruct — napameTpbl HOAKIIOYEHHS K CEPBEPY.

Client* cl — ykasareyip Ha 9K3EMIUISIPp OOBEKTAa KJIHMEHTA, COEIUHEHHOro C
CEepBEPOM Uepes MPOTOKOJI Ha ocHoBe XML.

BinaryProtocolClient* clbin — ykasaTesab Ha 9K3eMIUIIp OOBEKTa KJIMEHTA,
COEMHEHHOTr'O C CEPBEPOM MO OMHAPHOMY MPOTOKOJLY.

typedef map<unsigned int,ServerData> ServerDataMap — kapTa cO CIUCKOM
CEPBEPOB, K KOTOPBIM BBINOJIHSIETCS MOJKJIIOUEHHE.

typedef map<int,ServersConfStruct> NCServersDataMap — kapta co

CIHMCKOM CEPBEPOB K KOTOPBIM HE YAAJIOCh MOIKIIOUNTHCS.
I1.B.4.2.4 Knacc ClientProgramm:

Hacnenyer kinacc ModuleLoader, npumeHsis B KauecTBe MapamMeTpOB
mabioHoB Tunbl registerModule u unregisterModule. Knacc peanuszyeT OCHOBHYIO
YacThb KJIMEHTCKOIO MPHJIOKEHHUS:

Protected useHsl kiacca:

pthread_t clientThread — noTok BHyTpHU KOTOPOro MPOHUCXOJUT 00paboTKa Ka
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MOJIKJIIOYEHHSI K CEPBEPY, IK3EMIUISIP MOTOKA CO3AAETCSI AJIsI KaXA0ro cepBepa.
pthread_t newServThread — TDNOTOK BHYTPH KOTOPOrO IPOHCXOAUT
NEPUOJIMUECKHH OMpOC CEPBEPOB, €CJIM OHH PabOTOCHOCOOHBI, TO HOOABISITHCS B
CIIMCOK CEPBEPOB.
ClientConfigFile cf — xoHpurypaunoHHbii hana KJIHeHTa.
ServerDataMap serversData — kapTa cOOEpKHUT MOIKJIOUECHHBIE CEPBpa.
NCServersDataMap  notConnectedServers —  kapTa  COOEKHUT  He

IMMOAKJIIDYCHHBIC CCPBCpaA.

sdSync sincObj — OOBEKT CHHXPOHM3ALWH, CHHXPOHHU3UPYET OOpalieHHe K
serversData.
pthread_mutex_t addServMutex — MbIOTEKC, 3alMIIAET OT MNapasieJbHOIro

oOpamenus k notConnectedServers.

Public unensl knacca:

void testAndAddServers() — BbI3bIBa€TCS BHYTpH MNMOTOKa newServThread,
OIpaIlMBaeT cepBepa, U Ao0aBieT B serversData, ecjii NOJKIIOUMTECS K HUM Y JaJl0Ch.

ClientProgramm(int argc, char* argv[]) - KOHCTPYKTOp KJjacca, MPUHUMAET B
KauecTBe MapamMeTa YMCJIO U apryMEeHTbl KOMaHIHOW CTPOKH.

friend void* client_threadFunc(void* clnt) — ¢yHKIMS, BHYTpH KOTOpBIH
OpPraHy30BaH MOTOK MOAKJIIOUEHUS] K CEepBEpY, W BBIMIOJHEHUs] pa3dopa MpHIIeIIIHX
JaHHBIX.

friend void* addNewServ_threadFunc(void* clnt) — ¢yHKIHSI TOTOK,

nepyuoauuecku BoisbiBaeT testAndAddServers().
I1.B.4.3 CepsepHoe npusnoxenue OC
I1.B.4.3.1 Moaynp main.cpp

int main(int argc, char* argv[]) — conepxuT ¢yHkuuio main. OHa co3gaer

9K3CMILIAP KJIaCCa ServerProgram, H IICpCaacT B HCI'O MapaMETPhbl U HX YHUCJIO.
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I1.B.4.3.2 Mopyie ServerProgram.cpp ServerProgram.h

typedef void (*registerModule) (unsigned int,Server™ protocol, ServerConfig*
sc, BinaryProtocol* bp) — Tun naHHbIX, yKasaTedb Ha (PYHKLHIO, OINHCHIBAET
(pyHKIHIO perucTpanuu MOy sl

typedef void (*unregisterModule)(unsigned int mid) — TN JaHHBIX yKa3aTeJb
Ha (PYHKIHIO, OMUCHIBAET (DYHKIHIO yAAICHUS PETUCTPALMH MOY JISI.

Crpykrypa clientData

ServerProgram* self — yka3artesb Ha KJ1acC CEpBEPHOTO MPHUIOKEHHUSI.

unsigned int 132ConnectFD — pgecKpunTOp COKeTa, 4Yepe3 KOTOpPbIH
MPOU3BOASTCS BCE ONMPALMU C KIIMEHTAMH, IO MPOTOKOJIY Ha OcHOBE XML.

unsigned int 132ConnectFDb — peckpunTop cokera, 4Yepe3 KOTOpPbIH

NPOMU3BOISTCS BCE OMPALMUH C KJIMEHTaMH 110 OUHAPHOMY MPOTOKOJY.
I1.B.4.3.3 Knacc ServerProgram

Hacnenyer kimacc ModuleLoader, cnenmuanusupyeT mabOiOH THIIAMH JaHHBIX
registerModule u unregisterModule. OpranuszyeT OCHOBHYIO UacTb cepBepa.

Protected usiensl Kiacca:

ServerConfig* sc — ykaszaTesb Ha KOH(HUIYpalHMOHHBIN (hbadji, U3 Hero OyaeT
M0JIy4aThCsl HACTPOUKH CepBepa.

bool isExit — mnpuHHMaeT 3HaueHue true eciau noaydeH curHain SIGINT u
HEOOXOAUMO 3aBEPIIUTH paOOTy NPHUIIOKEHHUS.

pthread_mutex_t connClientsMutex —  MbIOTEKC [Js  3allUTHl  OT
napaJujiesIbHOro IOCTyna K conns_clnts.

map<int, Server*> conns_clnts — cnMCcOK ykazaTeJied Ha 9K3eMIUISIPbl KJlacca
conns_clnts, 1151 KaKJ0ro MOJKJIIOUEHHOTO KJIUEHTA.

Public unensl knacca:

ServerProgram() — KOHCTPYKTOp KJjacca.
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void sdCDesc() — eciu nojyyeH CUrHaJl 3aBepIIeHHs], U HET O0Jiblie KJIUEHTOB
MOJIKJTIOYEHHBIX K CEPBEPY, TO OCBOOOXKIAET U 3aKPbIBAET COKETHBIE COSTUHEHHSI.

int 132SocketFD — pgeckpunTop cokeTa sl KJIMEHTOB, MPH MNOAKIIOUYEHHH MO
IIPOTOKOJIY Ha ocHOBe XML.

int 132SocketFDb — peckpunTop cokeTta sl KJIMEHTOB MOAKJIOUYEHHBIX MO
OMHApHOMY MPOTOKOJIY.

int createSocket(uint16_t port) — co3qaeT COKETHBIH AECKPUIITOP, pOrt — MOPT
Ha KOTOPOM OKHAAETCs MOAKJIOUEHHUE.

int waiteSocketConnection(int 132SocketFD) — oxugaeT nmogk/IOueHus yepes
cokeTHpld geckpuntop 132SocketFD, W BO3BpamaeT COKETHBIA OECKPHIITOP MJIs
oOMeHa JaHHBIMH C KJIMEHTOM.

friend void* client_thread_func(void* data ) — QyHKIMSI BBIOJHSET
00paboOTKy KJIMEHTa, MOCJIE €ro MOJKII0YECHHUSI.

friend void term_handler(int i) — ¢yHkusa obpabotuuk curHana, SIGINT,
BBIMIOJIHSIET 3aKPBITHE COEAMHEHHH C CEpPBEpPOM, NpHUCBaeBaeT 3HaueHue isExit=true,
3aBepiasi paboTy ceppepa.

static ServerProgram™* getlnstance() — Bo3BpamaeTr, ykasaTejib Ha 9K3eMIUISIP

KJlacca.
[1.B.4.4 Monynb pacumpenust cepsep libFileoperaionServer.so
[1.B.4.4.1 Moaynap main.h, main.cpp

OpranusyeT OCHOBHYIO YacTb MOAYJIsSl pACIIUPEHHs CEpBepa.

CrtpykTrypa moduleStruct, cogep:kuT oOpabOTUHUKH 1q 3alpOCOB MPUXOISIIINX
OT KJIMEHTA, KaXbli U3 HUX 00pabaThIiBaeT iq Ter, co CBOMM xmlins:

ReadDirectory* rd — urenue nupextopud, xmlns: readdir-data.

GetAttributes* ga — noJsiyuenue aTpuOyToB, xmlns: getattr-data.

OpenFiles* of — otkpbiTHe haina, xmlns: open-file.
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ReleaseFiles* rlf — ocBoboxk nenue ¢aiina, xmlns: release-file.

ReadFiles* rf — uTtenue conepxumoro ¢aina, xmlns:read-file.

WriteFiles* wf — 3anuce ¢aiios, xmlns: write-files.

ChmodFile* cm — u3MeHeHue pexuma noctyna K ¢gainam xmlns: chmod.

UnlinkFiles* ul — ynanenue xecTKHX CChUIOK Ha ¢paii, xmlns: unlink.

LinkFiles* If — co3gaHue eCcTKHUX CChUIOK Ha ¢paibl, xmlns: link.

RmDirs* rmd — ynanenue aqupektopud, xmlns:rmdir.

MkDirs* md — co3ganue gupexktopuii, xmlns: mkdir.

RenameFiles* rnf — nepeumenoBanue dainos, xmlns:rename.

TruncateFiles* trf — oOpesanue piuHg ¢arina, xmlns:truncate.

Kax bt 00paboTUMK OMMCaH KJIacCOM, KOTOPbIH B KOHCTPYKTOPE MPUHUMATET,
yKasaTeJb Ha Kjacc OMHApHOTO MPOTOKOJA, yKasaTelb Ha KJIacC MPOTOKOJIA Ha
ocHoBe XML, u koH(purypaumonnsii ¢y, u peanusyetr uHrepgernc TagHandler.
Ilanee npuBeneHO onMcaHue 0OpabOTUMKA UTEHHUs TaHHbIX (paiiia:

Private uneHsl Kiacca:

Protocol* protocol — ykasatesb Ha KJ1acC IpOTOKoJia Ha ocHoBe XML.

ServerConfig* sc — ykaszaTesip Ha KOH(DUTypaHOHHBIN paii cepBepa.

BinaryProtocol* bp — yka3aresib Ha OMHApHBIA NPOTOKOJL.

size_t max_readsize — MaKCHUMaJbHBIH OOBEM J[AAHHBIX KOTOPBIH MOXKHO
MPOYECTD 32 OJUH pa3, MOJIyUYaeTCsl U3 KOH(UTYypaHOHHOTO (pariia.

Public unensl knacca:

void handleTag(TaglQ &tag) — o00OpaboTuMK Tera, MPUHUMAEeT B KayecTBe
napameTtpa, oobekT TaglQ, Ha ocHOBe KoTOpOro ctpoutcsi 00bekT ReadFile.

ReadFiles(Protocol &protocol,ServerConfig* sc,BinaryProtocol* bp) —

KOHCTPYKTOp protocol — 9K3eMIUIsIp KJlacca MpPOTOKoJia Ha ocHoBe XML, sc —
yKasaTeJb Ha KOH(UIypalHMOHHBIN paia, bp — ykaszaTeab Ha OOBEKT OHMHAPHOTO
NpPOTOKOJIA.
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I1.B.4.4.2 Knaccel Teros onepanui Hax dpariamu

Knacce  GetAttr, OpenFile, ReadDir, ReadFile, ReleaseFile, WriteFile,
HacieaytoTcst oT TaglQ, W pacmupsiioT ero (pyHKIUAMH, AJIs1 3aJaHUSI U TOJyUEHUsI
aTpuOyTOB, U J00aBJeHUs AOUepHUX HOA Mo HeoOxoaumocTH. Kiacc BaseOneData,
omnpenesisieT KJIacChl UMEIINUE OJMH WM JABa NapameTpa, HampuMmep uMms ¢ana u
npaBa [IOCTYyIa, MPH CO3JAaHUH AUPEKTOPHHM WIM U3MEHEHHUs MpaB Ha aiibl. Takum
obpazom oT Hero HacyenyloTcss kiaaccel: Chmod, Rmdir, UnlinkFile, Mkdir,
RenameFile,  TruncateFile,  LinkFile. OHn  cnenuau3upyooT  Ima0bJIoH,
COOTBETCTBYIOUIMM MPOCTPAHCTBOM HMEH, U (DOPMHUPYIOT MaKpOOMNpeaeseHus aJisi

napaMeTpoB (PyHKIMH MOJyUEHHS] H YCTAHOBKH aTpHOYTOB.
I1.B.4.5 Monynb pacmmpenHs kiueHTa clientfsoperations.so
I1.B.4.5.1 Mopaysp main.cpp, main.h

Mopysib onuchiBaeT (PyHKIIUK PETUCTPALMH MOAYJISI pAaCIIUPEHHSI

extern "C" void registerModule(ServerDataMap* servsData, fuse_operations*
clientFsoperations, ClientConfigFile* cf,sdSync* sincObj) — peructpauuss Mmonyis
pacmupenusi, servsData — cioBapb colaepXkaluil aKTHBHbIE CepBepa, K KOTOPBIM
nojakimouensl, clientFsoperations — CcTpykTypa ee 3amojHSIOT MOIYJIH s
peanuzanuu onepauui Hag PC, cf — KoHduUrypanroHHsii aiin ceppepa, sincObj —

OOBEKT JJIs1 CHHXPOHH3AIMK TaHHbIX, MIPH oOpaleHuH K servsData.

extern "C" void unregisterModule(int cIntID) — ynanenue peructpanuu
monyseH, clntlID — HIOeHTH(UKATOp MOJKIIOYEHHOTO KJIHMEHTA B CTPYKType
servsData.

[1.B.4.5.2 Moayab ReadDirectory.cpp, ReadDirectory.h

Crpykrypa OpenedFilesStruct, onucbiBaeT aiyibl KOTOpble ObUIM OTKPBITHI

KJIMEHTOM
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unsigned int opencount — CKOJIbKO pa3 ObUT OTKPHIT hai

int flags — ¢naru ¢ KOoTOpbIMU (paii ObLT OTKPHIT

list< pair<unsigned int, struct stat> >::iterator curserver — TEKYyIIUH CEpBEP C
KOTOPOTO MPOU3BOIUTCS UTEHHE hara

list< pair<unsigned int, struct stat> > servers — CIHCOK CEpBEPOB, HA KOTOPbIX

ObUT OTKPBIT (paki.
I1.B.4.5.2.1 Knacc ReadDirectory

Private unensl Kjacca:

fuse_operations* clientFsoperations — cTpyktypa FUSE B KoTOpO#H
peructpupyorcst oopadotunku OC.

ClientConfigFile* cf — yka3aTesnb Ha KOH(PUTypalHOHHBIH hpafl KJIHUEHTA.

private:

ReadDirectory(ServerDataMap& servsData, fuse_operations&
clientFsoperations,ClientConfigFile& cf,sdSync* sincObj) — KOHCTpyKTOp, T. K.
KJIACC SIBJISIETCSI CUHIJITOHOM, TO OH UMEET MPHUBATHbIH KOHCTPYKTOp. ServsData —
CIIUCOK CEepBEpPOB K KOTOPBIM MOAKJIIOUEH KJHeHT, clientFsoperations — cTpykTypa
nojiyueHHasi ot fuse KOTopast 3amoJHSETCS B  KOHCTPYKTOpE, cf —
KOH(pUTypalMOHHBIN (hadi KiMeHTa, sincObj — oOBEeKT CHHXpOHH3aLMH servsData.

Protected uniensl Knacca:

ServerDataMap* serversData — cHucok cepBepOoB K KOTOPBIM NOJKJIIOUEH
KJIUEHT.

sdSync* sincObj — 0OBEKT CHHXPOHH3AIHH.

map<string,OpenedFilesStruct> ofiles — oTkpbiTbIe (haiiibl.

pthread_mutex_t openedfiles_mutex — MbIOTEKC 1Jis1 3alIUThl MapasieJbHOTO
noctyna K ofiles.

Public uiens! kiacca:
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ServerDataMap™* getServersData() — Bo3sBpamaeT serverData.

static ReadDirectory* getInstance(ServerDataMap* servsData=NULL,

fuse_operations*  clientFsoperations=NULL,ClientConfigFile*  cf=NULL,
sdSync* sincObj=NULL) — nonyuyeHue sKk3eMIuUisipa 00beKTa, NapaMeTpbl TAKHE-Ke
Kak y KOHCTpyKTopa. [lepBblfi BbBI3OB AOJKEH COAEpKaThb BCE MapaMeTpbl s
cO3AaHus OOBEKTA, MOCIEAYIOIHE — BO3BPALIAIOT YK€ CYMECTBYIOIUH OOBEKT

void unregisterClient(int cIntID) — ynanenue peructpanuu cepsepa, clntlID —

KJII0U B CTPYKTYpe servsData, meTon BbI3biBaeTCs U3 pyHKIMH unregisterModule.
I1.B.5 Beixognble ¥ BXOOHbIE JaHHBIE

BxopHble ¥ BbIXOAHbIE TaHHbIe IPOrPaMMHOI0O CPeJICTBAa — 3TO UHGOpMaLUs O
COBepIllaeMbIX onepanusax Haf (daiiamu. laHHas uMHQOpPMAaLUs COAEP)KUT TyTH K
(aiyiaM UX UMeHa, AaTy U BpeMs MoAu(UKalMd, CO3[aHusA, NOCTymna K (aiiam,
arpulyThl, HampyuMep TMpaBa JOCTyMa, a Tak-ke cojepkumoe daitioB. OHa
riepefiaeTcs OrepaljMOHHOM CHCTEMOU B KJIMEHTCKOe TMPUIOKeHWe, MOCpPe/ICTBOM
monynst sigpa fuse, u cuuThiBaeTCsa MO0 3arvChIBaeTcss B OOIIeJOCTYITHOM
JVUDEKTOPUY CEepPBEPHbIM TPWIOXKEHUEeM, TOCPeACTBOM CHUCTEMHBIX BBI30OBOB
oneparuii Haj, dhaiiiaMu.

IInsi cepBepHOTO TIPU/IOXKEHHs, BXOJHON 1 BbIXOAHOW MHbOpPMalueid, Tak->ke
SIB/ISIFOTCS  [JaHHble OTIPaB/€HHbIE TI0 CEeTH K/IWeHTCKUM TMpUIOKeHUeM, a [Js

KJINEHTCKOTO — CEePBEPHBIM.
I1.B.6 Coobumenust nporpaMmMHUCTy

COO6H.[€HH$I IJI IIpOorpaMMHUCTa, COBIIAOAIOT C COO6H.[CHI/I$IMI/I JJ11 CHCTEMHOI'O

NPOrpPaMMHUCTA.
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[MPHUJIOKEHHUE I' PYKOBOCTBO OIIEPATOPA
I1.I'.1 Hasnauenne nporpamMmbl

Hasnauenue paspabaTbhiBaeMOM MPOrpaMMbl 3aKJIOYAE€TCS] B CO3AAHUM OOILIEro
AUCKOBOTO MPOCTPAHCTBA JAJIsSI TPYIIIbl KOMIIBIOTEPOB, COEAMHEHHBIX B CETh, KaKIbIH
U3 KOTOpPbBIX HMEeT JOCTyH K 9ToMy npocTpaHcTBy. Ilosb3oBaTtens MOXKET
NPOU3BOIUTD JIIOOBIE OmNepauuy Haj ¢adiaaMu, Tak Kak OyATO OHHM HaXOASsITCS Ha Ha

€ro KOMIIbIOTEDPE.
[1.I".2 Y cnoBus BBINOJHEHHST IPOTPaAMMBI

st paboTOCOCOOHOCTH MPOrPaMMHOIO CpelcTBa TpeOyeTcs ABa WM OoJjee
KOMIbIOTEPOB, OHH MOTYT SIBJISTbCSI KaK IMEepPCOHAJIbHBIMH KOMIbIOTEpAMH TaK M
cepBepamu. BsanmopgencTBHE C MPOrpaMMOH OCYIIECTBJSIETCS MPHUIIOKECHUSIMH
paboTaommuMu ¢ (palIoBOH CHCTEMOM, KOTOpbIe BBIMOJHSIOT onepanuu Hag OC,

MOCPEACTBOM CTaHIAPTHBIX CHCTEMHBIX BBI3OBOB.
[1.I'.3 BeimosiHEHHE TPOrPAMMBI

3arycK mporpamMMbl IPOU3BOJUTCS Uepe3 KaKyro JHU00 KOMaHAHYI0 000/I0UKY.
Llenecoobpa3Ho Kak CepBEPHYIO TaK M K/IMEHTCKYI0 YaCTHM 3amyckarh depe3 init.d
mibo rc.d CKpUMTHI, TIOMECTUB CKPUIIT 3alycka B JMPEKTOPHIO OIlpe/ie/ieHHYH0
orepalOHHOM CUCTeMOM, ¥ CKOH(PUTYPUPOBaB UX B COOTBeTCTBUM C npaBusiamu OC.

CepBepHasi yacTh TIporpaMMmsbl «PacripefienieHHast (paiisioBasi cucTeMa» MOXKET
ObITh 3aryllleHa BbI30BOM MCIOMHSEMOTO (aiina serverfsp, KIMeHTCKOe TIPUIO)KeHHe
MO>XXHO 3alyCTUTh BBITIOJIHUB clientfsp <Touka MoHTHMpOBaHUs (hailIoBOM CHCTEMbI>,
TaK-ke MOXKeT ObITh TiepefiaHa orius -d AJis 3aryCKa K/IMeHTa B peyKuMe OTIaKu. B
TaKOM C/Tydae TIPUIO)KeHHe He OyJeT OTBSI3aHO OT KOHCOJISl M 3aMyIlieHO Kak JeMOH.
3arycK TpUIOXKEeHUM [J0/DKeH TPOU3BOAUTCS U3 JUPEKTOPUU T[e pacrojioyKeH

KOH(UTypaLMOHHBIN (haiJI.
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[1.I".4 Coobmienust onepatopy

KiueHTckoe mpuiioskeHre MOKeT coodmaTh 00 OMUOKax, CBSI3aHHbIX ¢ paboTOH
@®C, npu 3anmycke B pekUMe OTJAJKH. B OCTaIbHBIX Cllydasix, MPUIOKEHHUE SIBJISIETCS
OEMOHOM, M HE BO3BpaIlaeT HUKAKOM [OMOJHUTENbHOM HH(popmanuu. CepeepHoe
NPUJIOKEHHE BBIBOJUT HEKOTOPYI0O HMH(MOPMAIHMIO O MOAKJIOUMBIIMXCS KJHEHTaX H
BBINOJIHSIEMbIX OMEpalHsiX.

Tak xe KJIMEHTCKOe MPUJIOKEHHEe MOXKET BblAaBaTh HOMEpPa OMHOOK pabOThI C
(pariioBoM cucTeMOM, KOTOPBIE UCTIOJIb3YIOTCSI MPUJIOKEHUSIM HcnoJibdyomumu OC B

TOM YMCJIE, JIs1 BBIBOAA COOOLIEHUH oneparopy.
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