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BBEIEHHWE

CereBass  (paiyioBass cucTEMa  SBJSETCSI MPOTPAMMHBIM  MPOJYKTOM,
MO3BOJISIIOIUM  MPOU3BOAUTh MOHTHPOBAHHE KAaTaJOrOB B CETH U TPaKTOBAaTh
yAajneHHble (haliibl Kak JIoKajbHble. Mest ceTeBbix (palIoBbIX CHCTEM JAJIEKO HEHOBA.
DTO 3HAYMT, YTO MEPBBIE PEANH3ALNH (PAHIIOBBIX CHCTEM, BHEUIHHUX MO OTHOLICHHIO K
¢uznuecknm OBM, nosiBunuch B Hadasie 80X - 9710 panoBble cucTeMbl 1t VAX-
VMS knactepoB. DTy HIEK0 pa3BUBAJIM MHOTHE KOMIIAHHH, B PE3YJIbTATE YErO MBI O
CyTH HMeeM HECKOJbKO (PYHIaMEHTAJIbHBIX KOHIENTOB pasfessieMbix (aniaoBbIX
CHUCTEM, HE TOBOPS YK€ O KOJIMUECTBE KOHKPETHBIX PEaU3alMi TaHHBIX KOHIENTOB.
QDyHIaMEHTAJIbHBIE KOHLEMNTHI BKJIIOYAIOT ceTeBble (paiyioBbie cuctembl (NFS),
napajujiesibHble (parnoBeie cuctemsl (Lustre) U cMMMeTpUUHBIE OJIOYHO-pa3nesisieMble
(ainosbie cuctemsl (GFS).

Pacnipenenennass cetb MamuH, MOXET 0OecneyuTb OoJsiee arperdipoOBaHHYIO
MPOU3BOJIUTENILHOCTh BBIUMCJIUTEBHOTO OOOpPYAOBAaHUSI MO CPaBHEHHIO C OOJBIION
OBM. CereBasi o0paboTka HgaHHbIX BooOme Oosiee 9(ddeKkTHBHA, HEKETH

[EHTpaJIM30BaHHas oOpaboTka.[1]



1 OB30P CETEBBIX ®ANJIOBBIX CHCTEM
1.1 Tekymee cocTosiHUE BOITpOCca

Yke mpouuid Te BpeMeHa, KOrja CauToB ObUIO MaJio M MOJIb30BaTEIH ObUIH
COTJIACHBI KJaTh, MOKAa BOCCTAHOBST (PYHKIMOHHMPOBAHHE HEHAAECKHOTO canta. B
HHuTepHeTe npu CTOJIb BBICOKOW KOHKYPEHLUHMH Oa)Xe MATHUMUHYTHBIA cOOHM B padote
CEpBHCA BBI3BIBAET OTTOK IMOJb30BATEJNEH K KOHKYpeHTy. [loaToMy Kaxnpld, KTO
XOUET TMOCTPOUTb YCTOHUMBBIA CEPBUC, MHOJKEH HadyaTb C €€ OCHOB —
OTKa30yCTOMUMBOM (paiyioBor cucteMbl. KiactepHbie paiyioBble CUCTEMbI €Illle He
AOCTaTOYHO MPHUCIOCOOJIEHB MJIsI HWCIOJIb30BAHUS HAa KPYIHBIX MPEINpPUSITHSIX:
OOBIYHO MPOLECC MX Pa3BepTHIBAHUS M MOAJAEPKAHUS B pabOTAIOMEM COCTOSIHHH HE
TaK yk npocT. Ho 3aTO OHM OTJMYHO MAacIITAOMPYIOTCS U JOCTATOYHO JAEUIEBBI, BEOb
IJIsl HUX JAOCTATOYHO CamMoro MpOCTOrO CEPBEPHOro OOOpPYAOBAHHSI U CBOOOIHBIX

OTEPaLMOHHBIX CHCTEM H MPOrPAMMHOTO 0OECIIeUeHHSI.
1.2 O630p CyMECTBYIOIUX aHAJIOTOB

CymecTByeT I0CTaTOUYHO OOJbLIOE YHCIO (PalIOBBIX CHUCTEM pabOTaOMMX IO
CETH W OPraHM3yIOLMX IOCTYyN K (paiyiaM Ha yJaleHHbIX KoMmmbloTepax. Cpeau Takux
(parinioBeIX cucTem:
* SSHFS — npepoctasnsier goctyn k yaanéanorn @C uepe3 SSH;
 GmailFS — dainoBasi cuctema, KOTopasi XpaHUT [aHHblE Kak MOYTYy B
Gmail;
* WikipediaFS — npocmoTtp u pegakTupoBanue ctated Bukuneauu Tak, Kak
OyJITO OHHM SIBJISIIOTCS (haisiaMu;
* CurlFtpFS — npepocrtaBnset goctyn K yaanéaHon @C uepes libcurl;
e LftpFS — nmpenocrtasnsiet goctyn k yganénHon ®@C uepes Iftp;

* Andrew File System (AFS) — CeteBas kyiactepHas paiaoBasi cCUCTeMa;



e GlusterFS — BbicokonponsBoguTebHas KiaactepHas OC;

* GoogleFS — knactepHas cuctema;

e Lustre — kyactepHas (pannoBasi cucTema.

Haubonee OnuskuMu (paiioBBIMM CHUCTEMAaMH K TIOCTABJIEHHOW 3ajaue

sapisiorcst AFS, GlusterFS u Lustre.
1.2.1 Google File System

Knactepnasi cuctemMa onTHMHU3MpOBaHHast i1 pabOThl ¢ OOJIBIIMMH OJIOKaMH
naHHbIX o 64 MO (chunk), a Takke obiamaromasl MOBBIIICHHOM 3allUTOH OT COOEB.
Bcs  undopmanusi komupyercss M XpaHMTCST B Tpex (wiam  Oosiee) MecTax
OJHOBPEMEHHO, TIIpH 9TOM CHCTEMa CIOCOOHa OuYeHb OBICTPO  HAXOAMTH
PEIUIMIIMPOBAHHBIE KOIHWH, €CJIM Kakas-TO MallWHA BHIIJIA W3 CTPos. 3aJaud
aBTOMATHYECKOTO BOCCTAHOBJIEHHSI MOCJe cOOsl pemarTcsi C MOMOIIBIO MPOrpaMM,
co3gaHHbiX o moaenn MapReduce. fABisieTcsi KOMMEpUECKOHM TaHHOM KOMITAHUH
Google. Hecopmectuma ¢ POSIX u cosgaBanace Google mjisi CBOMX BHYTPEHHHX

notpedHocTew[2].
1.2.2 SSHES (Secure SHell FileSystem)

SSHFS (Secure SHell FileSystem) oto dainoBas cuctema masi Linux (4
OPYTHUX OINEPAlMOHHBIX CHUCTEM, [JIsi KOTOpbIX cymecTByeT peammsauusi FUSE
(Filesystem in Userspace), nanpumep Mac OS X), ucnionb3yemasi 1Jisl yIaJIEHHOTO
ynpasienus ¢angamu no npotokony SSH (Ttounee, ero pacmmpennio SFTP) Ttakum
o0pa3oM, Kak OyATO OHM HAXOASATCS Ha JIOKAJIbHOM KOMIbIOTEpE. AIMHUHHUCTPATOP
MOKET HACTPOUTb OIPAHHUUEHHBbIM aKKayHT Ha cepBepe sl obecrieueHHsi OoJiblneH
0€30MacHOCTH M TOJIb30BaTEIb CMOKET BHJETb TOJIKO BBIACJIEHHYIO €My 00JIaCTh B

cucreme. [3]
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1.2.3 GmailFS

Google GecriaTHO MO3BOJISIET CO3/1aBaTh MOYTOBbIE SIIHUKH pasMepom 61°0.
JlocTaTOuHO HHTEPECHBIM sIBJIsieTCsl ucrnoJib3oBaHHe GMail B kauecTBe XpaHWUJIHIIA
¢parinoB. GmailFS no3BoJsisieT Moab30BaTENI0 CMOHTHPOBAaTh YAAJICHHYIO (ParIoOBYIO

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

D10 MoHTHpyeMast Linux BUpTyasnbHasi ¢aiaoBasi CHCTEMa MO3BOJISIOMWAS
YUTaThb M PEJAKTHPOBATh CTATbU M3 BUKHUNEOWHM W APYrux CaHTOB OCHOBAaHHBIX Ha
Mediawiki Tak, kak OyAaTO 9TO OOBIYHBIE (paiibl. UTO MO3BOJISIET MPOCMATPHBATD U
PEIAKTHPOBATh CTAaTbH, MCIOJb3Ysl OOBIUHBIA TEKCTOBBIM penakTop. TekcToBble
pPEmAKTOpPBI, Kak MpPaBHJIO, Oosiee yOOOHbI, ueM NMpocTo ¢opMbl Opay3epa, KOraa peub
UAET O PEelaKTHPOBAaHWH OOJbLIIMX TEKCTOB, U OHH, KaK MPaBHJIO, BKJIOUAIOT TaKHe

nojesHble (PyHKUMH, KaKk MOACBeTKa cHUHTakcuca Mediawiki W mpoBepka

opdorpacdpun(S].
1.2.5 CurlFtpFS

210 daisoBas cuctema mis goctyna k FTP xocram ocHoBannas Ha FUSE u
libcurl, B otimuun ot npyrux FTP ainoBeix cucteM OHa HMEET CleAylolue
¢ynkuun: nopnepxka SSLv3 u TLSvl mmdpposanus, nogkmouenue uepe3 HTTP
NPOKCH, aBTOMAaTHUECKOE TMEpPENOAKIIUYECHHE B CJIyyae paspblBa COEIHUHEHHS,
npeoOpas3oBbIBaeT aOCOJIOTHBIE CCBUIKM B TOYKY Bo3Bpara Ha FTP-¢ainosoi

cucreme[6].
1.2.6 LftpFS

CereBass  (pamyoBast cucTeMa C  JOCTYNOM  TOJBKO ISl YTEHHS,

HUHTEJJIEKTYaJIbHO ~KSIIWpylomasi 3epkana(mirrors) caitoB. Hcnonb3yercsi s
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co3nanus konui Linux penosutopues (repositories). Ona ocHoBana Ha FUSE u LFTP
xinente u nogaepxkuBaet FTP, HTTP, FISH, SFTP, HTTPS, FTPS npotokosl,

MO3BOJISIET pabOTaTh C HEM uepe3 NpoKcHu([7].
1.2.7 Andrew File System (AFS)

[Tponykt AFS mnpencrtaeisier coOoM pacrpenesieHHylo (adaoByl0 CHCTEMY,
W3HAuaJdbHO  paspaboTtaHHylo B  yHuBepcutere  Kapheru-Mesiona,  oHa
NOJAAEPKUBACTCSI U Pa3BUBAETCs KaK MPOAYKT Kopriopamuu Transarc (B HacTosiee
BpeMsi IBM Pittsburgh Labs). Ona npensiaraeT apXuTeKTypy KJHMEHT-CEpBEp MIJisl
oOMeHa (paiiaMy, pacrnpelesieHHOro AOCTyNa COAEPKHUMOrO TOJbKO IJisl UTEHHSs,
PACIIpOCTPAHEHUsI COOEPKUMOTO, MPENOCTaBISISI BO3MOKHOCTH HE3aBUCUMOCTH,
MacmTabUpyeMOCTH, Oe30MmacHOCTH W cBoOoaHod mwurpauuu. AFS poctynna mist
IMUPOKOro JuamnasoHa onepamroHHbix cucteM, BkJwouas UNIX, Linux, MacOS X u
Microsoft Windows. OHa HMeeT HECKOJbKO TMPEUMYIIECTB MO CPaBHEHUIO C
TPaAMLUHUOHHBIMH CETEBBIMH (DalJIOBBIMH CHCTEMaMH, B YaCTHOCTH B O0JacTH
6esonacHocth W MacmTabupyemoctu. Cekuus AFS moxer mnopmepxuBaTh OoJjiee
aBaAuatd nsATH Thicsiuy KiaueHToB. AFS wucnosssyer Kerberos (kommnbloTepHbIH
CETEBOH MPOTOKOJ ayTeHTH(DUKAIMH, TMO3BOJISIONMHA OTAEJbHBIM MOJIb30BATESIM
o0maThCcs uepe3 He3alUIIEHHbIE CETH [Jisi Oe3omacHOM uaeHTUduKanuu. Tak xe
saBasiercst HaOop OecrutatHoro IIO ot MaccayyceTckoro TexXHOJIOIHUECKOIo
Hucturyra (Massachusetts Institute of Technology (MIT)), paspaboTraBumiero sToT
npotokoi. Ero opranusanus HampaBjieHa B MEPBYI0 Oyepellb Ha KJIHUEHT-CEPBEPHYIO
MOJeNIb U ODOecreurBaeT B3aUMHYI0 ayTeHTH(HKAIMIO - 00a MOJb3oBaTessl uepes
cepBep MOATBEPXKAAT JUUHOCTH Apyr Apyra. CooOmieHusi, OTIpaBiiseMble uepe3
npotoko Kerberos, 3amuiiensl OT NpOCIyIIUBAHUS U aTak.) JJisl ayTeHTU(DUKAIUK U
OCYIIECTBJISIET CIUCKU KOHTPOJISI JOCTYNa HAa JUPEKTOPHUU [JIsl MOJb30BaTesied |

rpynn. Kaxapli KJIHEHT K3MHpyeT padibl Ha JIOKAJIbHYIO (PaHIOBYI0O CUCTEMY, 4TO
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YBEJIMUMBAET CKOPOCThH IMPH MOCJIEOYIOMMX 3alpocax Ha TOT ke (padia. DTO TakKe
MO3BOJISIET UMETh OrPaHUUYEHHBbIH AOCTYNMa K (palOBOM CHUCTEMbl B ciydyae cOOs
cepBepa WM KOMMEpYECKHX ceTer[8].

IBM Bbiaenmnn u3 ucxogHoro npoaykta AFS, u cienan KoM UCXOOHOrO Koga
st cooOmecTBa pa3pabOTUMKOB M TEXHHUYECKOro oOciyxuBaHusl. OHa Mojyuuia

Ha3Banue Open AFS[9].
1.2.8 Lustre

Lustre npenctaBisieT coOod KjacTepHylo (paiIoBYl0 CHCTEMY, OCHOBHBIMH
OCOOEHHOCTSIMH KOTOpOU SIBJISIIOTCS MPEBOCXO/IHBIE Ha/1eKHOCTD U
MacmTabupyemMocTb. [IpOM3BOAUTENBHOCTh Takke OoJjiee UeM BbICOKAa — CKOPOCTb
nepenaud JaHHBIX MOXKET AOCTUraTh COTEH TMraOWUT B CEKYHOYy, a TEOPETHUECKHH
MaKCHMyM JOCTYIHOTO JUCKOBOTO MPOCTPAHCTBa H3MepsieTcsl netabaltamu. DTa
(paiinioBasi cucteMa MOXKET HCMOJb30BATHCS KAK HAa CKPOMHBIX pabOUMX rpymmax M3
HECKOJIbKUX KOMIBIOTEPOB, TAK U HA OTPOMHBIX KJIACTEPAX, HACUUTHIBAIOIUX JIECITKH
ThIcsTu MamuH[ 10].
[ToMmumMO 5TOro MOANEPKUBAIOTCS BCE BO3MOXKHOCTH, KOTOPBIE NOJIKHA UMETh
mobast yBaxkaromasi ce0st kiactepHas ¢paiaoBasi CUCTeMa:
* MOJJEpKKA HNIUPOKOrO0 ACCOPTUMEHTA THUIIOB BBICOKOCKOPOCTHBIX CETEBBIX
COEeIUHEHHH,

* HaJekKHas CUCTeMa «3aMKOB» [Jis1 00eCreueHusl MapajijieibHOro JOCTyna K
(ainam;

* BO3MOXHOCTb aBTOMAaTHYECKOTO CAaMOBOCCTAHOBJICHHSI B Cliyuae MaJieHHs
JOOOro U3 y3JI0B;

* pacnpelesieHHOe yIpaBJieHHe (parIoBbIMH OOBEKTAMHM JJisl IPEAOCTABJICHHS
MacmTabupyeMoro JocTyna K paiiam.

H3HauanpHO apXxUTEKTypa 9TOH (parIoBOH cUCTEMBI Oblla pa3paboTaHa MPOCTO
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B paMKax HccienoBaresbckoro npoekrta Ilerepa bpaama B 1999, HO OH pemmn He
OCTaHaBJIMBATbCsl Ha DOCTUTHYTOM M ocHoBal Cluster File Systems, Inc., B koTopo#
yK€ ¥ BeJlaChb OCHOBHas1 pa3paboTKa camoH paiyoBor cuctemsl. [lepBoiii penus Lustre
1.0 6pw1 BemymeH B 2003 roay. CnycTs yeTblpe roja KOMIaHUsl ObU1a MPHOOpETEHA
Sun Microsystems B okTs10pe 2007 roga, HO 9TO JIMIIb CHOCOOCTBOBAJIO AaJIbHEHIIEMY
pasBuTHI0O TipoekTa. I[IporpammHoe oOecreueHue, BXOJsLIee B COCTaB MPOEKTa,
BbIMycKaeTcsl noj juneHsuern GPL, 4To Takke Chirpajio HEMaJOBAXKHYIO POJib B €0

KH3HH.
ApxuTekTypa

Kaxnapii KoMIbloTep, BXOISIIMNA COCTAaB Kjactepa Lustre, BBINOJHSET CBOIO
YEeTKO OMpPeAesIeHHYI0 (PyHKLHIO:

e MDS — cepBep MeTamaHHBIX IpEJHA3HAUEH JUISI XPAHEHHS BCEH
ci1ykeOHOM HH(OpMAaLIMK O cUCTeMe: Ha3BaHUs (halioB, JUPEKTOPUH, MpaB
AocTyna W Tak jajee. JOCTAaTOUHO HajMuyhe OJHOTO TAaKOro CepBepa B
CHUCTEME, HO Jisl oOecrieueHus HaJJe)KHOCTH Ha Clyyal Kakux-jmbo cOoes,
00bIYHO ero nyonupyioT. Bo3MOXHO HCIOJIb30BaHHE BHEIIHETO XPaHWJIUIIA
nanHbix (MDT), koTopoe MOXeT ObITh OOmMM ISl OBYX OyOJHpYIOMHUX
apyr opyra MDS;

e OSS — KoMmbIOTEpPHl IJIsI XpaHEHHSI CaMHX JaHHbIX. Kaxabpld W3 HHUX
paboraet ¢ 2-8 OST, B UX pOJM MOTYT BBICTYyNaTh MPaKTHUECKH JIIOObIE
CpeACTBa XPAaHEHUsI AAHHBIX, HAUMHasi OT MPOCTO KECTKUX AUCKOB HIIH
RAID wmaccuBoB BHyTpu OSS, 3akaHuyKMBass BHENIHUMH CHCTEMaMH
XpaHEHUsI JaHHbIX enterprise-kjgacca. CymMma AHCKOBOTO MNPOCTPAHCTBA
Bcex OST u sgBusercss pasMepoM AOCTYNMHOTO OUCKOBOTIO IMPOCTPAHCTBA
BceH paiyioBor cuctemsl Lustre;

* KJIMEHT — KOMIIbIOTEpPhl, HEMOCPEACTBEHHO HCHOJIb3yIomHUe (harioByIo
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cucteMy. M npeiocTapisieTCsl NOJHBIM MapasulesIbHbIA TOCTYI, TOJHOCTBIO
COOTBETCTBYWOIIMHA cTanaapty POSIX.

OaMH W TOT XK€ KOMIbBIOTEp TEOPETHUECKH MOXET COBMelmarb B cebe
HECKOJIbKO (PYHKLHH, HO B OOJIBIIMHCTBE CJyyaeB 9TO HeLEeJecooOpasHo (3a
UCKJIIOUeHHeM coBMeleHust KiueHToB ¢ OST U, BO3MOXHO, cCiydyaeB, Korja
KOJIMUYECTBO Y3JIOB KJjlacTepa OueHb Mayio). HammcaHHoe Bbllie HarjsigHO MOJKHO

NIPEACTABUTb CXEMOH apXHUTEKTYpPhI cUCTEMBI (pUc. 1.1).

MDT. CucTema XpaHeHWA 0SS (1-1000) OsT

s
AaHHbIX Ana MDS T:J
—t
—© ¢
rpynna MDS, (1-100) w 0S8 1 B
mMDSH MDS

(AKTHERH) (OMOART)

OBkI4HbIE CHCTEMEI
*PaAHEHHA

@

Elan
Myrinet | r 08s 2
InfiniBand

¥ 0883 P
Lustre kwenTs - Sacmemoroe o
1-100000 Aaxe npu choe B OS5

@
@

Poytep " 0354

- ' )

B

L ¢ 0SS5

GUCTEMA XpaHEeHHA
0SS 6 MHD 0pMaLHM
BOCCTAHOBMEHME Enterprise-knacca
nocne cfioa

0887

Pucynok 1.1 — Cxema apxuTeKTypsl cucteMsl Lustre
[Tomumo 9TOro nas (PyHKIMOHHPOBAHUSI CHUCTEMbl HEOOXOOWUM e€Ile OJHUH
KOMITOHEHT, M0 OOJIbIIOMY CueTy He sBisiiomuicsa ee yactblo — MGS. Ero posb
3aKJII0YAeTCSl B  MPENOCTABJICHUH  KOH(UIYpPALHMOHHOHM  HWH(POpPMALMH  BCEM
KOMIIOHEHTaM OJHOM WJIM HECKOJIbKUM (paioBbiM cucTemam Lustre. OH Takxke
HYKJA€TCs B OTIEJIbHOM XPAHWJIHMIIE AAHHBIX, HO TEOPETHUECKH OH MOKET OBITh

COBMEILEH C OJHUM U3 KOMIIOHEHTOB (DariOBOM CUCTEMBI.
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@yHKIMOHUPOBAHHE

OCHOBHBIM TOJIYUKOM JIJIsI BBITIOJIHEHHSI KAKUX-JIMOO NEWCTBUHM B paMKax Bceu
(pafiioBOM cHCTEMbl OOBIYHO SIBJISIETCS 3aMPOC C OJTHOTO M3 KJIMEHTOB. [Iporpammuoe
oOecreyeHre AJisi KJIMEHTOB NMPEeNICTaBISIET MO CYyTH HHTepdenc Mexay BUPTYaJIbHOH
daiioBort cuctemor Linux u cepBepamu Lustre. Kaxmomy TuHIy cepBepoB
COOTBETCTBYET CcBOsl yacTtb kjueHtckoro [10: MDC, OSC, MGT. B otiauuuu ot
Hadoop u GFS (aiinosass cuctema Lustre nomkHa ObITh MPUMOHTHPOBaHa K
JIOKAJIbHOU CUCTEME KJIMEHTOB JJ151 TOJIHOIIEHHOTO UX (DYHKIIMOHUPOBAHHSI.

st OCyllecTBIeHHs] KOMMYHHKAllMM MeEXOy KJIHMeHTaMH U CcepBepaMu
ucrnosbdyetrcsi cobctBeHHbi API, usBectHpii kak LNET. On mnoppepxkuBaet
MHOKECTBO CETEBBIX MPOTOKOJIOB ¢ nmoMomibio NAL.

B cucreme OTCYTCTBYIOT HE3aMEHHUMBIE KOMITOHEHTBI, 3TO SIBJISIETCSI 3aJI0TOM
OTKA30yCTOMUMBOCTH CHUCTEMbl. B cilyuae BO3HMKHOBEHHSI KaKHX-JHOO HEMOJaIoK
win cOoeB B paboTe 00OpyHOBaHHUs, padOTy BBILEANHUX H3 CTPOSI KOMIIOHEHTOB
CHUCTEMBI MepexBaTsT APyrue ee KOMIIOHEHThI, UTO ciAesaeT cOOW He3aMEeTHbIM s
MOJIb30BaTeIe CHUCTEMbl. ODTO JIOCTUrAeTCsl 3a cueT JyOJHpOBaHHsSI CEpPBEPOB,
BBIMOJIHSIIOIUX OJIMHAKOBbIE (PYHKIHWH, a TAKXkKe HaJIUuhe HalaK€HHbIX aJIrOPUTMOB
JOCHUCTBUM, HaMpaBJIeHHbIX Ha aBTOMAaTHUYECKOE BOCCTAHOBJIEHHE MOJHOLEHHOrO
(pyHKIIMOHUPOBAHUSI CUCTEMBI B CJTyuae BO3HUKHOBEHHUS Upe3BblUalHbIX cuTyauud. Ho
9TOr0 KOHEUHO K€ He [OCTATOYHO [Jjisi aOCOJIOTHOM HaJeKHOCTH CHCTEMBI, B
AOTOJIHEHHE AOJIKHA OBITh MpPENoCTaBlIeHa KaK MHUHUMYM cUCTeMa OecriepeOOHHOro
MUTAHUS [J1s1 BCEX KOMIIOHEHTOB KJIacTepa Ha Cliydai mpo0JjieM ¢ 9JIeKTPOISHEPTrUer B
nataneHnTpe (st Poccun 0ojiee ueM akTyasibHO).

B cnucke nOMOMHUTENBHBIX BO3MOXKHOCTEH, MPEJOCTaBISIEMBIX (halJOBOM
CUCTEMOW, MOKHO Ha3BaTb BO3MOXKHOCTb BBIJIEJIEHHS KBOT Ha JUCKOBOE
NPOCTPAHCTBO Il KaXKJOrO  MOJb30BATENsl  CHUCTEMbl,  ayTEHTH(PHKALHUIO

NOJIb30BaTENEH C moMompldo Mexanusma Kerberos, mnoBbimenne (usnueckon

16



MPOIYCKHOM CMTOCOOHOCTH CETEBOI'0 COEIMHEHMSI yTEM arperupoBaHusl (PpU3HUECKUX
CEeTEeBbIX COEJUHEHHH B OOHO JIOTHUECKOE BHUPTYaJbHOE CETEBOE COEAHHEHHE
(AOCTAaTOUYHO MHTEPECHAs] BO3MOKHOCTb, CHOCOOHASI TP BBIMOJIHEHHH ONPEAEJICHHBIX
YCJOBHH CYIIECTBEHHO TMOBJIMSTh Ha ObICTpOAEHCTBHE cHCTeMbl). [lomumo sTOrO
MPEIOCTABJIISIETCS LEJIBIA PSIT BO3MOKHOCTEH MO CO3IAHHI0 PE3EPBHBIX KOIMUHM JTaHHBIX
Ha YpOBHE (parIOBON CHCTEMBI B LIEJIOM, OTHEJBbHBIX YCTPOUCTB WK Ke (PanioB.

OTa painoBas cucTeMa Hallula CBO€ MPUMEHEHHE BO MHOKECTBE KPYIHEHIINX
KJIACTEPOB U CYNEPKOMIIBIOTEPOB MO BCEMY MHPY, HO 9TO HE MEIAET €h C TEM K€
yCHeXoM JI@MOHCTPHUPOBaTh M Ha KJjacTepax CYHIECTBEHHO MEHbIIero macmraoa.
OKo0JI0O MOJIOBUHBI U3 CaMbIX MPOU3BOJIUTEJIBHBIX CYNEPKOMIIBIOTEPOB BO BCEM MHpPE
ucnoynb3yloT Lustre B KauectBe (padnoBord cuctembl. I[loMHMO 95TOro MHOrue
KOMIIaHUU MPENOCTABJSIIOT €€ B KaueCTBE OCHOBBI 1Jisl Linux KjacTtepoB (Hampumep

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

Knactepnas daityioBasi cucteMa, crocoOHasi XpaHHUTh A0 HECKOJIbKHX IMeTa-
Oait uHpopmanuu. OHa MO3BOJISIET COENUHSATh B OOHY OOJBIIYI0 MapasijiesIbHYIO
ceTeBYI0 (palJIOBYIO CUCTEMY HECKOJIbKO XPaHWJIHMII AaHHBIX, nocpeactBoM Infiniband
RDMA umu TCP / IP coegunenus. GlusterFS ocHoBaHa Ha cO3IaHHH CTEKA JUCKOBBIX

MPOCTPAHCTB MOJIb30BaTeier 0e3 ymepOa 1Jisi IpOU3BOIUTENBHOCTH. [ 11]
OcobeHnHocTH

GlusterFS npencrtapisier coOol KiaacTepHYIO (palOBYI0 CHCTEMY, CIIOCOOHYIO
MacmTaOupOBAThCS IS XpaHEHHsI O HECKOJIbKUX MeTabaiTa maHHbiX. Kak u MHOTHE
apyrde KiactepHele (pannoBele cuctembl, GlusterFS arperupyer muckoBoe
MPOCTPAHCTBO OOJIBIIOTO KOJHUECTBA MAIIHH B OJHY OOIIYI0 MapajuieJbHYI0 CETEBYIO

¢arnoByo cucremy uepes Infiniband RDMA wmn TCP/IP coenunenue. OObUHO B
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KAQueCTBE aMMapaTHOM OCHOBBI ISl 9TOM (palJIOBOM CHUCTEMBI HCIOJb3YETCS

HEeIOpOroe cepBepHOe OOOpYyAOBaHHE, B TIOJHOHM Mepe peayu3ysi MpHHLMII

MpOrpaMMHOro IIOCTPOCHHA CTaOUJIBHOCTH IIpU  HCITIOJIb30OBAHHH Ha HCHAIAC)KHOM

obopyaoBanuu[12]. CHUCOK OCHOBHBIX €€ OCOOEHHOCTEH MO OOJblIIeH Y4acTH MaJio

YeM OTJHMYAETCS OT OPYIHX KJIACTEPHBIX (DAUIOBBIX CHCTEM:

@®C CcOCTOMT M3 KJIMEHTCKOM M CEPBEpPHOM 4YacTeH. KiMeHTcKasi 4Jactb
MO3BOJISIET MOHTHPOBATh (PAHJIOBYIO CUCTEMY, a cepBepHast — glusterfsd —
9KCMOPTHPOBATD B HEE JIOKAJIIbHOE JUCKOBOE MPOCTPAHCTBO;
Macmrabupyemoctb 0mska K O (1);

IIMPOKHHA CIEKTP BO3MOXHOCTEM 3a CYET HCHOJIb30BaHHUS MOAYJIbHOH
APXUTEKTYPHI;

UMEEeTCSI BO3MOXHOCTb BOCCTAHOBJICHUSI (paWiOB W [HUPEKTOPHHA U3
(paiinoBoit cuctemsl gaxe 0e3 ee HHUIHAIN3ALUH;

OTCYTCTBHE LEHTPAJIM30BAHHOTO CEpPBEpa METAAHHBIX, UYTO JEJIaeT ee
0oJiee yCTOHYMBOM K MOTEHLUAJIBHBIM COOSIM;

pacmmpsieMblii MHTep(geHC BBIMOJHEHHST 3aJay, C MOIIEPKKOH 3arpysku
MOAYyJiel B 3aBUCUMOCTH OT OCOOEHHOCTEH BBIMIOJIHEHHS MOJIb30BATEISIMU
orepanui o paboTe ¢ JaHHbIMU;

pacmMpsIomUH (PyHKIHOHAIBHOCTh MEXAHU3M TPAHCISITOPOB;

noaaepxkka Infiniband RDMA u TCP/IP;

BO3MOXHOCTb aBTOMaTHYECKOT'O BOCCTAHOBJIEHHUS B CIyuae cOOEB;
NOJIHOCTBIO pEaJM30BaHa Ha YPOBHE NPUJIOKEHHH, YTO YIPOLIAET €e
NnoJaJepKaHue B paboueM COCTOSIHHMH, NOPTUPOBAHHE M [aJbHEHINYIO

pas3paboTKy.

Ho HEKOTOPBIC MOMCHTHBI BCC K€ 3dCJIYKHBAKOT OTIOCJIbHOTO BHUMAHHA.
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CoOBMECTHMOCTD

Kak YKE YIOMHHAJIOCH, q)aﬁJIOBaH CUCTEMaA pCaIu30BaHa IIOJIHOCTBIO Ha

YPOBHE IMOJIb30BATCJIbCKHUX HpHJ’IO)I(GHHﬁ, 4yTO OCJIa€T BO3MOXHBIM €€ MOHTHPOBAHHC

0e3 Kakux-JH00 JOITOJIHUTCJIbHbIX rnaTtued B A0pe OH@p&L{HOHHOI’I CHCTCMBI,

enquHCTBeHHoe TpeboBanue K Hemy: nopgep:xxka FUSE. Cepsepnas uacth GlusterFS

MOX)eT (PYHKIIMOHUPOBATh Ha JoOoH POSIX-coBMecTUMOMN ONepallMOHHON CUCTEME U

npoTecTupoBaHa Ha Linux, FreeBSD, OpenSolaris, B OTJIMUHK OT KJIMEHTCKOH UacTH,

KOTOpasi MOXKeT paboTaTh TOJIbKO B Linux.

Mopynu

B

BHIIC MO)IYHGﬁ PC€AIM30BaHbl  PA3JIMUHBIC  BAPHAHTBI  BbIIIOJIHCHH A

OCHOBOITOJIarammux onepauHﬁ: nepeaayn OJaHHbIX H 6aJ'IaHCI/IpOBKH HAarpysku B

pamKax KJjacTtepa. TpaHCHOpPTHbIE MOIYJIH OOECHEeUMBAIOT Mepenadyy [OaHHBIX I10

Pa3IHYHbIM THIIaM COe,HHHeHHﬁ:

TCP/IP;
infiniband-verbs;

infiniband-SDP.

BaHaHCHpOBKa Harpys3kKHu MOJKCT BBIIIOJIHATBHCS 11O CIICAYIOIHUM aJITOpUTMAM:

ALU — wucnonb3yer 1enbld psin (PaKkTOpOB, BKJIIOUYAIIHHA 00beM
CBOOOJIHOTO JIOKAJIbHOTO AMCKOBOIO MPOCTPAHCTBA, AKTUBHOCTD OINEpaLU
YTEHHSI U 3alUCH, KOJIMYECTBO OAHOBPEMEHHO OTKPHITHIX (PaiyioB, CKOPOCTb
(puznyeckoro BpalleHHs] TUCKOB. 3HAUMMOCTb, MpUJaBaeMasi KaKIOMY W3
noKasaTeJiel, MOKEeT 10CTATOUYHO TMOKO HACTPauBaThCSI;

RR — no ouepeau pasmemaet ¢aiibl MOCAEI0BATENbHO Ha KaXIOM Y3JIE,
MOCJIe Yero HauuHaeT MPOLECC 3aHOBO, 00pa3ysi CBOEOOPa3HbIA LUKJI. DTOT
MeToA 3¢ deKTHBeEH ecu paiibl UMEIOT TPUMEPHO OJMHAKOBBIA pasMmep, a

y3JIbl KJIacTepa — OJWHAKOBBIH pasMep 9KCIMOPTHPOBAHHOTO JIOKAJIBHOTO

19



AUCKOBOTO MPOCTPAHCTBA;
* Random — pacnpenensiot daiibl ciiydalHbIM 00pa3oM;

* NUFA — mnpuopureT oTmaetrcsi co3gaHHio (paiioB JIOKAJbHO, a HE Ha
APYTUX y3Jax KJacTepa;

e Switch — pacnonaraer (anasl 0O ONpPENeJIEHHbIM  YKa3aHHBIM
OCOOEHHOCTSIM HMeH (painoB, mo anHamorun co switch (filename) B
NPOrpaMMHUPOBAHUH, OOBIUHO B KAUECTBE KPUTEPHS pacnpenesieHus daiion

HUMEET CMBICJI HCTIOJIb30BAaTh UX PACIIUPEHHE.
TpancasiTopbl

OHM MNpeAcTaBiASIOT COOOHM OYEHb MOLIHBIM MEXAaHW3M [JIsl PaCIIMpEHHUs
BoamoxkHOcTer GlusterFS, cama wupes TpaHcasiTopoB Oasa mNO3aMMCTBOBaHA Y
GNU/Hurd u 3akiouaeTcsi OHa B 3arpyske OMHapHbIX OHONHMOTEK (.S0) B Ipouecce
pabOTBI CUCTEMBI B 3aBUCHMOCTH OT HCHOJIb30BAaHHBIX HACTPOEK M MCIOJIb30BAHUHM HX
B BHJIE CBOEOOpa3HOM LEMOYKH OOpabOTUMKOB MpH pabore ¢ dpaiaMu Kak Ha
CEpPBEPHOM, TaK M Ha KJIMEHTCKOH cTtopoHe. B GlusterFS mnpakTthuecku Bce
AOTOJIHUTEIbHBIE BO3MOXHOCTH PEAJIM30BaHbl HMEHHO BHAE TPAHCJSITOPOB, HAUMHAS
OT JOMOJHEHWH, YBEJIMUMBAKOMMX MPOU3BOIUTEIBHOCTh, 3aKaHUMBAsl CpPEICTBAMM
oTJIagKH. BKpaTuie nepeynciio OCHOBHbIE U3 HUX:

* AFR — aBTOMaTHuecKas peruikanus (hpanios;

* Stripe — pa3ouBaet aityibl Ha 6JI0KH (PUKCUPOBAHHOTO pa3Mepa;

* Unify — oObeguHsIeT HECKOJIbKO Y3JIOB KJjacTepa B OAWH OOJbLHION
BUPTYaJIbHBIN Y3€JI, OJUH y3eJ BhIAENSIETCS 1Jisi 00ecreueHrsl BHY TPEHHETO
namespace. [IUpeKTOprH CO30AI0TCs Ha BCEX Yy3Jlax, COCTaBJsomux unify, a
KaxablH (haiiyl — JIMIb Ha OJHOM (ecyin He ucnoJibdyetcst AFR);

e Trace — npenoctaBasiioT UWHPOPMALKIO IS  OTJAAKH B  BHUIE

HJOITIOJIHUTCJIbHBIX 3amycer B JIOT;
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» Filter — dunpTpauus ¢paiaoB Ha OCHOBAaHHH UX UMEH U/UJIK aTPUOYTOB;

* Posix-locks — obecneunBaer POSIX On0KHpOBKY 3amuced HE3aBUCHMYIO
OT HUCIOJIb3YEMOM CHUCTEMBI XPAHEHHST;

e Trash — mnpenocrtasiseT (yHKUHOHAJIBHOCTh comocTaBumylo c libtrash
(WM «KOP3UHOM» — €CJIM TaK MOHSITHEE);

e Fixed-id — obOecneunBaeT MAOCTYNn TOJBKO IS IOJIb30BaTENEH C

onpeneneHHsivu UID u GUID;

e Posix — coenunsier GlusterFS ¢ Husnexamen JOKaJIbHOM paiioBOH
CHCTEMOH,
e rot-13 — TpaHcasaTOp oOecneuuBaeT BO3MOXKHOCTb IH(POBAHUS H

e poBaHUs JAHHBIX [0 MPUMHUTHBHOMY OJJHOUMEHHOMY QJITOPUTMY.

bnarogapsi Bo3MoxkHOCTH paboTel uyepe3 Infiniband (BbICOKOCKOpOCTHasI
KOMMYTHpYEMasl MOCJeAoBaTe/NbHasl IHUHA, NPUMEHSIIOMAsACS Kak [Jisl BHYTPEHHHX
(BHYTPUCHUCTEMHBIX ), TaK Hu sl MeKCHCTEMHbBIX coeauHeHui[ 13])
NPOU3BOAMTENILHOCTD TMEPEAAud AAHHBIX TaKkKe AOCTATOYHO BBICOKA — OHA MOXET
AOCTUTaTh HECATKOB IMrabMT B ceKyHay. OOpaboTka cOOEB B OTHAEJBHBIX Yy3Jax
TaKke OCYHECTBISETCS JAOCTaTOUYHO 3(P(PEKTUBHO, TaK KaK MOXKET ObITh
aBTOMATH3HpOBaHA. M3 MOTEHIHAIbHBIX HENOCTATKOB MOKHO Ha3BaThb HEKOTOPOE
KOJIMUECTBO PEIKO NPOSBISIOMHX ce0s1 0aroB B KOJE, a TaAKKe JOCTATOYHO OOJIBIIOH
pasMep 3arojIOBKOB B HCMOJIb3yeMOM IMPOTOKOJIE (HECKOJBKO cOTeH OauT). B mesom
9Ta CHCTEMa BIIOJIHE padOTOCNOCOOHA U MOJHOLEHHO BBIAEPKUBAET KOHKYPEHLHIO CO

CTOPOHBI CBOHUX OPENSOuUrce «KOJICr».
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1.2.10 Hadoop n HDFS

Hadoop mnpeactaBisier cobod miatdopMy sl MOCTPOEHHUS TPHIOKEHHH,
crocoOHbIX 0OpabaThiBaTh OrpoMHbie 00beMbl AaHHbIX[14]. CucTema OCHOBBIBaeTCSI
Ha pacrpeaeieHHOM MOAX0e K BRIYMCIECHHUSIM U XPaHEHHI0 HH(POPMAIIMK, OCHOBHBIMH
€€ OCOOEHHOCTSIMH SIBJISIIOTCSI:

e MmacmrabupyemocTh: ¢ nomoipio Hadoop Bo3MOKHO HaJlekKHOE XpaHEHHE U
00paboTKa OrpoMHBIX OOBEMOB MAAHHBIX, KOTOPBIE MOTYT H3MEPSITHCS
reTabauTaMH;

* 9KOHOMHYHOCTh: HH(OPMAlMsi W BBIUUCIICHHS PpaCHpenessiioTcsl IO
KJIacTepy, MOCTPOEHHOMY Ha CaMOM OOBIKHOBEHHOM 00OpyaoBaHUH. Takom
KJIACTEP MOKET COCTOSITh U3 THICSIU Y3JIOB;

*  9(¢¢eKTUBHOCTb: paclpeaeieHHe TaHHbIX TO3BOJISIET BBIMOJHSITh HX
00pabOTKy MapasjielbHO HA MHOXECTBE KOMIIBIOTEPOB, UTO CYIIECTBEHHO
YCKOpPSIET 9TOT MPOLECC;

* HANeXKHOCTb: TPH XPaHEHWH [AHHBIX BO3MOXHO TMPEJOCTaBJICHHE
U30BITOYHOCTH, OJlarojapsi XpaHEeHHI0 HECKOJbKUX Komui. Takod mogxon
MO3BOJISIET TapaHTUPOBATb OTCYTCTBHE MOTEPb HH(OPMAIMH B Clyuyae
cOoeB B pabOTe CUCTEMBI;

* KpoccIIaTpOPMEHHOCTh: TaK KaK OCHOBHBIM $I3bIKOM MPOTrPaMMHPOBAHUS,
UCTIOJIb3YEMbIM B 9TOH CHUCTeMe siBiisieTcsl Java, pa3sBepHyTh €€ MOXKHO Ha

Oase 11000H onepaMoHHON cucTembl, umernied JVM.
HDFS

B ocHoBe Bcel cHCTEMBl JIEKUT pacrnpeneseHHas (panioBasi CHCTEMa IOA
He3ambicsioBaThiM Ha3BanueM Hadoop Distributed File System. IlpenctaBnsier ona
co0OH BMOJIHE CTAHJAPTHYIO pacnpelesieHHYl (adIoByI0 CHCTEMY, HO BCE K€ OHA

obJsiaaet psigoM OCOOEHHOCTEH:
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* YCTOMYMBOCTh K C00sM, pa3paOOTUMKH paccMaTpuUBaid cOOM B
000pyIOBaHUU CKOpee KaK HOPMY, YeM KaK UCKJIIOUEHHE;

* TIPUCHOCOOJICHHOCTh K pa3BepTKe HA caMOM OOBIKHOBEHHOM HEHAJIeKHOM
000pyAOBaHUH;

* TPEeNoCTaBJIEHHE BBICOKOCKOPOCTHOTO TIOTOKOBOTO [OCTyMa KO BCEM
IaHHbIM;

* HACTpOeHa AJisi padoThI ¢ OONIBIIMMH (haraaMu U HabopamH (paiJios;

* @pocTas MOAesb pabOThl C AAHHBIMH: OAMH pPa3 3alucald — MHOTO pa3
NPOYJIH;

* CJedOBaHWE TMPUHIMIY: T[EePEeMECTUTh  BBIUMCIEHHSI TIpoIle, UYeM

NIEPEMECTHTD TAHHBIE.
Apxutektypa HDFS

[Ipome Bcero ee AEMOHCTPHUPYET CXema, NO3aMMCTBOBAaHHAsI C O(PHLHATIBHOTO

calTa MpOeKTa U NMEPEBEACHHAsI HA PyCCKHH s13bIK (puc. 1.2).
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OnepaLmi C METAAAHHbIMM : (y3en HHEH]_

1
UreHunel Y

ApxuTekTypa HDFS

MeTagaHHbie (MMA, KONWK, ... ):
* Namenode 0 fhome/foo/bar, 3

poaes

. Onepa LLH-I;'i"wti Bnokamm

Catanodes . Datanodes
|'I (yanel AaHHbIX) N (¥3hbl AaHHBIX)

m B ‘-

| ol ‘mE (mE
D L_fl Pennukauns LD EHIH

B il g : Y
i
Rack 1 1'-, 3anuce Rack 2
(rpynna yanos) L

(rpynna yznoe)

Pucynok 1.2 — Cxema apxurexktypsl HDFS
Komnonentst HDFS:

namenode — 9TOT KOMIIOHEHT CHCTEMbI OCYIIECTBISIET BCIO paboTy ¢
MeTagaHHbIMHA. OH AOJiKEH OBbITh 3amyIlieH TOJIbKO Ha OJHOM KOMIIBIOTEpE B
kyactepe. MIMEHHO OH yrpaBiisieT pasMeleHHeM HH(POPMALUH U TOCTYIIOM
KO BCEM [aHHBIM, PacloJIOKEHHbBIM Ha pecypcax kiactepa. CaMu NaHHbIE
MPOXOJAT C OCTAJIBHBIX MAIIHH KJIacTepa K KJIMEHTY MUMO HETo;

datanode — Ha Bcex OCTaJIbHBIX KOMITBIOTEPAX CHCTEMbI pabOTAeT UMEHHO
9TOT KOMNOHeHT. OH pacnonaraetr camMd OJIOKM HAaHHBIX B JIOKQJIbHOH
(parioBol cucteme I MOCJAEAYIOMER NMepefaud Wik oOpabOTKH MX MO
3anpocy KJMeHTa. ['pynmbl ys3/loB JaHHBIX NPUHSITO HasbiBaTh Rack, oHu
HCTIONB3YIOTCSI, HAMPUMEP, B CXeMaX PeIUTUKAIMK JaHHbIX;

KJIMEeHT — TMpPWIOXKEHHEe WM TM0JIb30BaTeNb, padoTaiomuil ¢ ¢aiioBor

CUCTEMOM. B ero posin MOXeT BBICTYNATh MPAKTUYECKH UYTO YTOHHO.
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[TpocTpanctBo nmen HDFS umeeT kiaccuueckyo HEpapXHUecKylo CTPYKTYpY:
MO0JIb30BATEJIH U MPHJIOKEHHSI UMEIOT BO3MOKHOCTb CO3[1aBaTh TUPEKTOPUHU H (parJIbl.
@aisibl  XpaHSATCS B BHAE OJIOKOB JaHHBIX TMPOH3BOJIBHOM (HO OJWHAKOBOM, 3a
UCKJIIOYEHHEM TOCJIEIHEro; Mo-yMoauaHuio 64 mb) [JMHBL, pa3MelieHHbIX Ha
Datanode'ax. [Ins1 obecrnieyeHHst 0TKa30yCTOHUMBOCTH OJIOKH XPaHSITCSI B HECKOJIBKUX
9K3eMILISIpax Ha Pas3HbIX y3/1aX, HMEETCs BO3MOKHOCTh HACTPOMKH KOJIMUECTBA KOMUH
U aJIropuTMa HMX pachpejesieHdsl Mo cucTeMme. Y aajieHue (padaoB MPOUCXOIUT HE
cpasy, a uepe3 Kakoe-TO BpeMsl MOcJjie COOTBETCTBYIOIIErO 3ampoca, TaK Kak IMOcCJie
noJiyueHusi 3ampoca aiy mnepeMemaeTcsi B JUPEKTOpHUIO /trash W XpaHUTCST Tam
ONpeeJICHHbI MEePHOJ BPEMEHH Ha CJIyuyad, €CJIM MOJIb30BaTeJb WM MPHUJIOKEHHE
nepeayMaioT O CBOeM pemeHHH. B 9Tom ciyuae WHbopManyio MOXHO Oyner
BOCCTAHOBHUTD, B IPOTUBHOM CJly4ae — (PU3HUECKH YIATHUTD.

J1st oOHapyKeHHs BO3HHMKHOBEHHSI KaKHX-JIMOO HeucnpaBHOCTeH, Datanode
nepruoanyecku oTnpanisioT Namenode'y curHaibl o cBoer pabotocnocoOHocTH. [1pu
NPEKPALICHUH MTOJYyYEHUSI TAKUX CUTHAJIIOB OT OJHOrO M3 y310B, Namenode nomeyvaer
€ro Kak «MEepTBbIH» M TMpeKpamaeT Kakoe-JHOO C HHUM B3aUMOJEHCTBHE, [0
BO3BpallleHUs ero paboTocrnocoOHOCTH. [laHHbIE, XpaHUBIIMECS Ha «yMepuiemM» y3Je
PEIUIMLMPYIOTCSI JOMOJHUTENbHBIA pa3 U3 OCTABLIUXCS «B KUBBIX» KOMHH, U CHCTEMA
NPOJIOJIKaeT CBOe (pyHKITMOHHPOBAHHE, KaK HH B UeM He ObIBaJIo.

Bce koMMyHHKalMKM MeXy KOMIOHEHTaMH (palioBOM CHUCTEMbI MPOXOAST MO
CrieqUaibHbIM TMPOTOKOJaM, OCHOBbiBatomuMcsi Ha ctaHgaptHoM TCP/IP. Kiauentst
paborator ¢ Namenode ¢ momompio Tak HaspiBaeMoro ClientProtocol, a mepenaua
gaHHBIX npoucxoauT no DatanodeProtocol, o6a onn o6epHyThl B Remote Procedure
Call (RPC).

Cuctema TIpedoCTaBiseT HECKOJbKO HHTEpP(dEeHCOB, Cpeau  KOTOPbIX
komaHaHasi oobosouka DFSShell, nabop I1O gns ammunauctpupoBanns DFSAdmin, a

Takke NpOoCcTOr, HO 9¢deKTUBHbIH BeO-uHTepderc. [lomuMo 3TOro cCymecTBYOT
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HeckoJibko API mis s3pikoB nporpammupoBanust: Java API, C pipeline, WebDAV u
TaKk Jajee.

MapReduce

[Tomumo daitnosort cuctems, Hadoop Bkmouaer B cebst framework s
NPOBEIEHUSI MAaclITaOHBIX BBIYMCJICHHH, OOpadaThIBAIOMIUX OTFPOMHBIE OOBEMBI
naHHbeIX. Kaxmoe Takoe BbIUHCJIEHHE HasbiBaeTCs Job (3agaHHEe) H COCTOUT OHO, KakK
BUIHO U3 Ha3BaHUSI, U3 JBYX 9TaIlOB:

°* map — ILEJbl0 3TOr0 9STama SBJSETCS NPEeICTaBICHHE MPOU3BOJIbHBIX

JaHHBIX (Ha MPAKTHKE Yalle BCero MpoCTO Mapbl KJOY-3HAUEHHE) B BHJIE
NPOMEXKYTOUHBIX Map KJOY-3HaueHue. PesynbraTel copTHUpylOTCS U
IPYyHHPYIOTCS MO KJII0UY M MEPEAIoTCs Ha CJIENYIOIUH JTar;

e reduce — TMOJYYEHHBIE TMOCJAE mMap 3HAUEHHUSI MCHOJb3YITCS IJIs
(puHaBHOTO BBIYMCIEHHUS TpeOyembiX JaHHbIX. [IpakThueckw JoOble
JaHHbIE MOTYT OBITh MOJyYEHbl TAKUM 00pa3oM, BCE 3aBUCHT OT TpeOOBaHUH
U (PyHKLHOHAJIA MPUJIOKEHHUSI.

3agaHusl BBINOJIHSIOTCS, MOJOOHO (palJOBOM CHCTEME, HA BCEX MallMHAX B
KJactepe (Jame Bcero ogHuX M Tex ke). OHa U3 HUX BBINOJIHSIET POJib yNPaBJICHUS
paboron octanbHbix — JobTracker, ocTanbHble ke ee OeCIPEKOCTIOBHO CAYMATC —
TaskTracker. B 3agaun JobTracker'a BXOOUT cocTaBieHHE PAaCIMCAHUS BBITOJIHSIEMbIX
paboT, HaOMOOeHHEe 3a XOOOM BBINOJIHEHMS, M TlepepaclpefesieHHe B ciydyae
BO3HHUKHOBEHHSI COOEB.

B obmem ciayuyae kaxpgoe NMpuiokeHue, padortawomee ¢ 9TUM framework'om,
NpeOCTaBsIeT METONbl [JIsi OCYIIECTBJIEHHsI 9TanoB map W reduce, a Takxke
YKa3bpIBAaET PACIMOJIOKEHHS] BXOJHBIX M BBIXOIHBIX HOaHHbIX. [locyie mosydyeHus sTux
nanubix JobTracker pacnpepensier 3agaHue MexXIy OCTaJIbHBIMH MallMHAMH H
NpeAoCTaBsIeT KJIUEHTY MOJIHYI0 HH(OpMaIIKIO O X04€e padoT.

IToMHMO OCHOBHBIX BBIUHCJICHUH MOT'YT BBIIIOJHATBCA BCIIOMOTI'aTCJIbHBIC
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mpouecChbl, TAKHC KdK COCTAaBJICHHC OTUCTOB O XOIEC pa6OTbI, K3IIUPOBAHHUEC,

COpPTHPOBKA U Tak Jajee.

1.3 Boibop OMOIHOTEKH )11 peayin3aliu (pariaioBON CUCTEMBI
1.3.1 FUSE

Filesystem in Userspace (FUSE) (®aitnioBasi cucTeMa B TOJb30BATEIbCKOM
npocTpancTBe) — 9710 moAyJyb mis saep Unix-nogobubsix OC, ¢ OTKPBHITHIM
UCXOJIHBIM KOJIOM M OTHOCSIIIMHCSI K CBOOOJHOMY MPOrPaMMHOMY OOECIEUYEHHIO.
Monyas pacnpoctpansiercs nog juuensussMu GNU GPL u GNU LGPL. On
MO3BOJISIET MOJIb30BaTENsIM O€3 MPUBHIIETHMH CO3[1aBaThb HX COOCTBEHHbIE (haHJIOBbIE
CUCTEMBI 0e3 HEOOXOIMMOCTH TEpPEenuchiBaTh KOJ siipa. DTO JOCTUTaeTcsl 3a CUET
3arycKa Koja (paiJioBOW CUCTEMBI B MPOCTPAHCTBE MOJIb30BATENsI, B TO BPEMSI Kak
moaysib FUSE TOJbKO mpeaocTaBisieT «MOCT» [JISl akTyaJlbHbIX HHTEepencoB siapa.
FUSE Obuta odunyaspHO BKJIIOUEHA (CIMTA) B TJIaBHOE JepeBO Kojaa Linux B BepcuM
2.6.14[15]. C nomompio FUSE wMoxHO pa3paborars paloByl0 CHCTEMY B
NPOCTPAHCTBE IMOJIb30BaTeNsl ©O€3 3HaHHWS BHYTPEHHEro YCTPOWCTBA (parIoBOH
CHUCTEMBI WM U3yUeHHs1 porpaMMupoBanus moayJien siagpa. FUSE ocobenHo nosesna
IJisl HalMCaHUSl BUPTYIbHBIX (DalJIOBBIX CHUCTEM. B oTiHuMe OT TpaaulMOHHBIX
(pafioBBIX CHUCTEM, KOTOpbIE IO CYIIECTBY COXPAHSIOT HHGpOPMALHIO AJisl
BOCCTAHOBJICHHSI JAHHBIX C JMCKA, BUPTYyasibHble (balJOBbIE CHCTEMbl HE XPaHST
OaHHble HenocpeAcTBEHHO. OHM [EHUCTBYIOT KakK TMpEeNCTaBJICHHUE, TPaHCISIUS
(mepeBon) cymecTByomed ¢anaoBOM CHUCTEMbl HJIM YCTPOMCTBa XpaHeHus.. B
NpUHLMIE, JIOOU pecypc, HOocTymHbi misi ucnoJibdoBaHuss FUSE, mMoxeTr ObITh
9KCHOPTUPOBaH B (painoByo cucteMy. Cama cucrema FUSE Oblna yacTeio npoekta A
Virtual Filesystem (AVFS), Ho notom AVFS Bbimenuncs B COOCTBEHHBIH MPOEKT Ha
SourceForge.net [8].

FUSE mnosBosnser paspabatbiBaTh MOJHOCTBIO (PYHKIHOHAIBbHYIO (haHJIOBYIO
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CHUCTEMY, KOTOpas HUMeeT MnpocTylo Oubmmoreky API, MoXkeT HCHoib30BaThCs
HEMPUBWJICTUPOBAHHBIMH  TOJIb30BATENSIMA M OOECNEYMBAaeT  3ALIMIIECHHYIO
peanmzanuio. K tomy-xke FUSE obnagaet gokazaHHOM CTaOMIbHOCTBIO.

[Tpu nmomomu FUSE BB MoOxkeTe paspaboTaTh palioByl0 CHUCTEMY B BHJE
UCTOJIHSIEMBIX JBOWYHBIX (paiyioB, cBsi3aHHbIX ¢ OuOaMorekamu FUSE; npyrumwu
CJIOBaMH, 3Ta HUHTErpUpOBaHHAsl (pailyioBasi cUCTeMa He TpeOyeT OT Bac H3yUeHHs
BHYTPEHHErO YCTPOMCTBAa (PAaHIOBOM CHCTEMBI WJIH MPOTPAaMMHPOBAHUS MOIYJIEH
sapal16].

Yto kacaetrcsi (adJIOBBIX CHCTEM, TO (paiioBasi CHUCTEMa B IMPOCTPAHCTBE
NOJIb30BATENsl HE SBJSIETCSI 4YEM-TO HOBBIM. lIpHBeneM HECKOJIbKO IpUMEPOB
KOMMEPYECKHX H aKaJEMHUUECKHX PEaM3alUHi TAKUX CHCTEM:

e LUFS — rubpunnas caiyioBast cuctemMa B IMPOCTPAHCTBE IMOJIb30BATENS,
NOJEPKUBAIOIIAsT HEONPEAEJIEHHOE UYHCJIO (ParIOBBIX CHUCTEM MPO3PAYHO
st modoro npuioxkends. OHa COCTOMT M3 MOAYJsS sigpa W JEMOHa,
pa0GoTalomero B MpOCTpaHCTBe mnosb3oBaTens. [lo cymecTBy, OH
aeserupyeT OoJbIHUHCTBO VES-BBI30BOB CHELHUATM3UPOBAHHOMY [IEMOHY,
KOTOpBIA UX 00pabaThIBAET;

e UserFS nosBoJisieT nosp30BaTeNbCKUM MpoLeccam ObITb CMOHTHPOBAaHHBIMH
KaKk HOpPMaJibHble (paHJIOBBIE CHCTEMBI. OJTOT 9KCIEPHMEHTAaJIbHBIA
NpPOTOTHUIl  TIPeJoCTaBisieT mnporpammy ftpfs, koTtopasi opraHusyer
aHoHuMHbIM FTP ¢ untepdericom panaoBor cCUCTEMBI;

 Ufo Project — riobGanbHast ¢annoBasi cuctema mist Solaris, KoTopas
NO3BOJISIET MOJIb30BATENSIM paboTaTh € yJaJleHHbBIMH (paijlaMu TakK, Kak
OyITO OHH SIBJISIIOTCS JIOKAJIbHBIMH;

* OpenAFS — 9T0 BepcHsl C OTKPBITBIMH HCXOOHBIMH KOJaMHu (paiioBOH
cuctembl Andrew FileSystem;

e CIFS — Common Internet FileSystem.
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Tak xe ¢ nomompio FUSE paspaboranbl yxe paccmotpennbie GlusterFS,
GmailFS, CurlFtpFS, SSHFS, WikipediaFS, LftpFS. B oriuune oT 9THX
KOMMEPUECKHX M akageMuueckux npumepoB FUSE mnepeHOCHT BO3MOKHOCTH 9THX
npoekToB (parnoBbix cucteM B Linux. ITockonbky FUSE wucnonb3yeT HUcnosiHsieMble
(patinpl  (BMecTO, HampuMmep, pasfgessieMblx 00beKTOB, Hcnoib3dyeMbix B LUFES),
obJieruaetcs otyanaka u pazpadorka. FUSE pabortaet ¢ obenmu Bepcusimu sipa (2.4.x
u 2.6.x) u Tenepb mnojajaepxkuBaer JavaT™-cBsi3piBaHHWE, T.€. Bbl HE OTpPAHHUUEHBI

nporpaMmupoBanueM ¢paiaoBor cuctemsl B C u C++
1.4 BeiBO1

B crneactBuM HccienoBaHUsST MPEeIMETHOHM 00JacTH  ObUIM  BBISIBJICHBI
MOJIOKUTEJIbHBIE, U OTPHIIATEJIbHbIE OCOOEHHOCTH CYHIECTBYIOIUX (DAHJIOBBIX CHCTEM,
KOTOpblE MOXHO yyecTb B paspabarbiBaeMoi cucTeme. X MOXHO NpeAacTaBUTh B

BHAe TaOymupl (Tadm. 1.1).

HasBanue OcobeHHOCTD
IC
AFS - |mpeasiaraeT apXUTEKTypy KJHEHT-cepBep [Jis1 oOMeHa cpaiiiamu,

pacnpeneseHHOro A0CTyIna CoAepKUMOro TOJIBKO [JIsl YTEHHSI

+ |Kaxpapli KJIMEeHT KomupyeT padapl Ha JIOKaIbHYIO (padIoBYyIO
CHUCTEMY, UTO YBEJIMUUBAECT CKOPOCTb NPH MOCJIEAYIOUMX 3aPOCaX Ha
TOT ke (pail. DTO TaKKe MO3BOJISIET UMETh OTPAHUUEHHBIN JOCTYyNa K

(paitioBoi cucTeMsl B ciiyuae cO0sl cepBepa M KOMMEPUECKUX ceTer

Gluster |+ | ®C cOCTOUT U3 KJIMEHTCKOH U cepBepHON yacTed. KilmeHTckast yacTtpb
MO3BOJIIET MOHTHPOBaTh (PalJIOBYI0O CHCTEMY, a CepBepHas —
glusterfsd — 9kcmopTHpoBaTh B Hee JIOKaJbHOE OUCKOBOE

NPOCTPAHCTBO

+ |IIMPOKHUH CHEKTP BO3MOXKHOCTEH 32 CYET HMCIOJIb30BAHHUSI MOAYJIbHOH

APXHUTEKTYPBI
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+ |OTCYTCTBHC LCHTPAJIHU30BAHHOI'O CEPBEpaA METAJAaHHBIX, UTO OCJIACT €€

0oJiee yCTOHUHMBOM K MOTEHIHAIbHBIM COOSIM

+ |pacmmpsieMbld HWHTEpP(gENC BBINOJHEHUST 3adad, C MNOAJEPKKOH
3arpy3kd MOJyJied B 3aBUCHUMOCTH OT OCOOEHHOCTEH BBIMOJIHEHUS

I1OJIb30BATCJISIMH onepaunfl I10 pa60Te C HJaHHbIMH

+ |MOJHOCTBIO peaJ30BaHa Ha YPOBHE NPUJIOKEHHH, UTO yMpOLIAeT ee
nojaepkaHue B pabouyeM COCTOSIHUM, MOPTHPOBAHHE U JAJbHEHINYIO

pa3paboTKy.

+ Cepsepnast vactb GlusterFS MoxeT (yHKIMOHMpOBaTh Ha JIOOOH
POSIX-coBMeCTHMOHR ONEPALMOHHON CHUCTEME M MPOTECTHPOBAHA Ha
Linux, FreeBSD, OpenSolaris, B OTJMYMH OT KJIMEHTCKOH YaCTH,

KOTOpasi MOXKeT paboTaTh TOJbKO B Linux.

+ |bamaHcHpoBKa Harpy3kd MOXKET BBINOJHATCS MO HECKOJbKUM

aJIrOpuTMaM, p€aiu3yCMbIM, B BUJC OTIOCJIbHbIX Monyneﬁ.

- | AOCTATOYHO 0OJIBIION pasMep  3aroJIOBKOB B HCIIOJIb3yCMOM

MPOTOKOJI€ (HECKOJIBKO COTEH OaMT).

Hadoop |+ |mpu XpaHEeHWM AAaHHBIX BO3MOXHO NPENOCTaBJIEHHE H30BITOUHOCTH,
Osiarogapsi XpaHEHHI0 HECKOJIbKUX KOMHUH. Takod MOAXo[ MO3BOJISIET
rapaHTHUpPOBaTh OTCYTCTBHE MOTEPh MH(POpPMALMHU B ciyuae cOOEB B

paboTe CUCTEMBI;

+ |1 oOHapyXeHHsI BO3HUKHOBEHHSI KaKHX-JIMOO HEHCHPABHOCTEH,
Datanode nepuoanuecku otnpasisiioT Namenode'y cUrHajibsl 0 CBOeH
pabotocnocobHocTH. [Ipu mpekpaneHuy mojy4eHusl TAKUX CUTHAJIOB
OT OJHOro u3 y3ynoB, Namenode momMeuaeT ero Kak «MepTBbIi» H
NpeKpamaeT Kakoe-JM00 ¢ HUM B3aUMOAEHCTBHE, NO BO3BpAICHHUS

ero paboTocnocOOHOCTH

Tabmuna 1.1 — OcoOeHHOCTH CyIIeCTBYIOMHUX (PalIOBBIX CUCTEM

C yueToM 0COOEHHOCTEH, MOKHO CAEJNATh CJIeAYIOIHE BBIBOABI MO MOCTPOEHHIO
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¢.c. ApxuTeKkTypa nporpaMMbl peayin3ylommen (panaoByl0 CUCTEMY, TOJKHA SIBJISIETCS
KJIMEHT-CepBepHON, O3 HajaMuMsl cepBepa TpPaH3aKIWH, W METaJaHHbIX, Kak B
GlusterFS B otimuun ot Lustre u HDFS, 510 ynpocTut ee ¢pyHKIMOHHPOBAHHUE, XOTSI
MOXKET BbI3BATb MPOOJIEMBI C KOH(PUTYPHUPOBAHUEM HECKOJIbKUX KJIHEHTOB. DaitioBast
CUCTEeMa [OJKHA KOUWHPOBaTh (padabl HAa CTOPOHE KJIMEHTa, Ojarojgaps uemy
MOBBIIAETCSI HAJIEKHOCTh CUCTEMBI, JaXe MPH cOOe B CETH OHA MPOJIOKUT YACTHYHO
(pyHKIIMOHUPOBATD, UTO TAK-KE YMPOCTUT (PYHKIHH COXPAHEHHUsI JAHHbIX HA APYrue
KOMITBIOTEPbl MPH BBIKJIIOUEHHH WM BBIXOAE M3 CTPOSl KOMIbIOTEPA HAa KOTOPbIH
MPOU3BOJIUTCS 3amuch, noaoono AFS. Hpaes TpaHCAATOPOB M MOIYyJeH, MO3BOJMT
OOCTHYb OoJjiee CTPYKTYPUPOBAaHHbIM KOH, W [JAaCT BO3MOXHOCTb PACIIMPEHUS
(aiioBOM cHCTEMBI MO Mepe HeoOXOOUMOCTH 0e3 MoaudUKalud CcaMoro siapa
CUCTEMbI, TaKUM 00Opa3oM Kak 910 caeiano B GlusterFS. Mcnosib3oBaTh MUHUMAIBHO
BO3MOXHBIH pa3Mep 3arojoBKa B MakeTax MpU Mepegadye CoAepKUMOro ¢pausos, AJist
TOro 4yTOObI CBECTH K MHHHMMYMY OObBEM MepelaBacMbIX IO CETH MAaHHbIX Ha
3aroJioBKax makeTtoB, B oTyinuuM oT GlusterFS. PeanusoBaTh HECKOJIBKO aJITOPUTMOB
BbIOOpa KOMITbIOTEpA HAa KOTOPBIA MPOU3BOIUTCS 3aMUCh KaK OTIEJbHbIE MOMAYJIH,
peanu3oBaTh 0OpabOTKY 3aMPOCOB OT KJIUEHTOB OTAEIbHBIMA MOYJISIMU, B TOM UHCJIE
ayTeHTH(dUKaLMIo U (paisioBsle onepauu, nogodHo GlusterFS. B npoTokose noykHbI
ObITh ping makeThl NojaobHo cucteme HDFES, kotopeie OynyT oOTHpaBisiTbCs K
KJIMEHTaM OT CEpBEpPOB, M €CJIM KJIHUEHT He MoJydaeT HH(popMaluio, B TEUECHUH
HEKOTOPOIro MPOMEKYTKA BPEMEHH, TO CepBep OyIEeT CUMTATbCsl «yMEPIIUM» H
yAaJjeH M3 CIIMCKa CepBepOB BHYTPU KJMeHTa. PeanusoBaTh [Ba OTAEJbHBIX
HE3aBUCHUMBIX TMPOTOKOJA Jisl JaHHbIX, KOTOpPble MepelalnT coaepkumoe (paiyioB U
st Mmetagannbix, Kak B Hadoop u HDFS. OpranusoBats ny0aupoBanue nHdopMauu

ITPpH 3aITHCH (baf;IJIOB, ITO BO3MOJKXHOCTH Hd HCCKOJIBKO CCPBCPOB.
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1.5 ITocTanoBKa 3agaun

PeanuzoBath pacnpepneneHHylo (adIoBYI0 CHCTEMY, CO30AMYI €OUHOE
AUCKOBOE MPOCTPAHCTBO [JIsi KOMITBIOTEPOB JIOKaJbHOM ceTu. [Ipu ocymiecTBieHHH
3aITHCH B €JUHOE MPOCTPAHCTBO HauOosiee MOAXOISIIMHA IJisl pa3MelneHust (arios
KOMIMbIOTEp [JIOJDKEH BbIOMpATbCs CHCTEMOM aBTOMaTHUecKd. I[lpenycmMoTpeTh
BO3MOXHOCTb THHAMHYECKOTO MOJKIIOUEHHSI U OTKJIIOUEHHUS Y3JIOB CETH, MPH 3TOM
OUCKOBOE MPOCTPAHCTBO MHOJIKHO OBIThb JOCTYIHO IOCTOSIHHO, Kpome (paios,
pPa3MeNIeHHbIX Ha OTKJIIOUEHHBIX B IAHHBIA MOMEHT Y3JIaX CETH.

I71s1 9TOro HEOOXOTUMO:

*  CO3/aTh MPOTOKOJ OOMEHA TaHHBIMH MEX Y KJIHEHTOM H CepBEPOM;

* pa3paboTaTh AJrOPUTMbl HAJEKHOrO OOMEHa HaHHBIMHU, YCTOHUYHMBOIO K

annapaTHbIM cOOsIM, U cOOSIM B CETH;

*  CO3JaTh MPOrpaMMy KJIMEHT, MOHTUPYIOIETO (PAaHIOBYIO CUCTEMY;

* co3gaTh MPOrpaMmy CEpBEP, peaU3ylolmero omnepaudd ¢ daniamd Mo

3arpocaM KJIMEHTA.

[1pu pemennu 3agauu OyaeM NPUMEHSITh:

e TCP/IP st co3nanusi COEUHEHHS] MEXK Y KJIMEHTOM U CEPBEPOM;

* IIpoTrokon oOmeHa AaHHBIMH Ha OcCHOBe XML [Jisi CBSI3M KJMEHTa H

cepBepa;

* MonyabHyl0 apXHTEKTYypy, Osarogapsi KOTOpPOHW IporpaMmbl OynayT

MNOATPYKaTb MOJYJIM PACUIUPEHHUH, KJIUEHTA U cepBepa JUHAMUUYECKH.

[TpoTokos oOMeHa JaHHBIMH AOJIKEH OOecreurBaTh B3aUMOJAEHCTBHE KJIHMEHTA
u cepBepa. OH JOJKEH OpPraHU30BbIBATb BO3MOKHOCTbh OTIIPABKH 3alPOCOB OMepalyi
¢ (paiyiamu, ¥ MOJIy4eHHsI OTBETOB O pe3yJibTaTax Omeparui, Ha 9TH 3aMPOCHI.

PaspabatbiBaeMble aJrOpuT™Mbl OOMEHa HAHHBIMH JIOJDKHBI 00ecreurnBaTh

B3aUMOJEHCTBHE KJIMEHTOB C TPYNIOH CEPBEPOB, U B3aUMOJEHCTBHE CEPBEPOB C
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HECKOJIbKUMH KJIMEHTaMH OJHOBpEMEHHO. Tak jxe [OOJKHAa ObITh OpraHM30BaHHA
BO3MOKHOCTb TUHAMHUYECKOTO MOAKJIOUEHHUS U OTKJIIOUEHHSI CEPBEPOB.

KrnuenTckoe mnpuioxkeHHe HOJKHO MOHTHPOBATh (halIOBYI0 CHUCTEMY B
YKa3aHHYI0 OUPEKTOPHIO, OPraHU30BbIBATh MOJIKIIOYEHHE K CEpBEpaM, OTIPABJISIS HA
cepBepa 3ampocbl 00 omepauMsix Hapg adgaMH  MPOU3BOAMMBIX B  TOUKE
MOHTHPOBAHHSI.

CepBepHOE TPUJIOKEHHE JOJDKHO B3aUMOJEHCTBOBATh C KJHMEHTaMH H
BBIMIOJIHSITh 3alpOLICHHbIE KJIHUEHTaMU onepauuu Haj ¢aijamMud B OOIEIOCTYITHbIX
AUPEKTOPHSIX.

CepBep ¥ KJHMEHT MAOJKHBl PEaU30BbIBATh MOIYJbHYIO apXUTEKTYpY,
Onaromapsi KOTOPOM, NpH 3alycke MporpaMMm OyJeT MpOoCMaTpUBaThCs IMarka, C
HaXOOSIMHUMHUCS B HEH JUHAMHUYECKH CKOMIIOHOBAHHBIMM OHOJIHOTEKAMHM —
MOAYJISIMH, U IOArPYXaTh UX MO MEPEe HEOOXOAUMOCTH. MOAYJIM AOJKHBI PACIIHPSITh
BO3MOXHOCTH MPOTOKOJA, OPraHu3ysl BO3MOXHOCTH B3aUMOAEHCTBHSI KJIMEHTA H
cepBepa.

B cooTBeTcTBHM € MOCTaBJIEHHBIMH 33JauaMH IPOU3BECTH AJITOPUTMHUECKOE
NPOEKTHPOBAHHE M TNPOrpaMMHOE KOHCTPYHPOBAHHE TMPOrPAMM PEaIU3YIOMHUX
pacnpeesieHHy10 (aroByio CHUCTEMY. BoinosHuTh TECTUPOBAHHE
pabOTOCIIOCOOHOCTH ~ MPUJIOKEHHH, TMOATBEPKIAIONIME KOPPEKTHOCTb  pabOTHI
NPOrPaMMBl.

B kauecTBe HMHCTPYMEHTOB pEAJM3ALMH TMOCTABJIEHHOH 3aJauyd pa3peuieHo

HCI0JIb30BATh JIIOObIE TEXHOJOTHH, SI3bIKH MPOrPAMMHUPOBAHHS U CPEJIbl Pa3pabOTKH.
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2 AJITOPUTMUYECKOE KOHCTPYHUPOBAHUE ®AHJIOBOH CUCTEMEI

[Ipn mocTpoeHnu paiyioBOH CHCTEMBI MOXHO BBIIEJIUTb JBE HE3aBUCHUMBIX
IIpOrpamMMBel, cepBep U KJIHEHT. CepBep CO3aeT COEAUHEHUE U OKUIAET MO JKIIOYCHHU ST
KJIMEHTOB, JIsI pabOThl MO CETH MOXHO HCNob30BaTh coeauneHue no TCP-IP.
KiueHT moAx/ouuBIIMCh K cepBepy MOChUIAET KOMaHAbl AJisi paboThl ¢ aiiamu,
CEPBEP BBINOJHSET, T€ UM UHBIE NEHCTBUS M BO3BPAINAET OTBETHI KJIMEHTY. KimeHT
OOJIKEH OJHOBPEMEHHO MOJKII0YaThCsl K rpynmne cepBepoB. CO CTOPOHBI KJIMEHTA
nosixkeH ctosaTb FUSE mMonyib KOTOPBIH MO3BOJISIET MOHTUPOBATD (hAUSIOBYIO CUCTEMY
Ha KJIMEHTCKYI0 MAIllMHY, CEpBEPHAsl K€ CTOPOHA MPOCTO BBINOJHSET NEHCTBHUS HAl
(parinamu nucnosib3yst cucteMmusle Bbi3oBbl sigpa UNIX. B kauecTBe npoTokosia ooOmMeHa
MOKHO padpaborarb mpoTokos Ha ocHoBe XML (eXtensible Markup Language) u
oOpabatbiBaTh ero XML mapcepom mno texnosorud SAX (Simple API for XML).
®opmar XML 1no3BossieT co3gaBaTh JIETKO PACIIUPSIEMbIA MHTYUTHUBHO TTOHSITHBIM
NPOTOKOJ pa3METKH, TAKUM 00pa3oM NMpH BHECEHHH MOJU(HUKALMN B HOBBIX BEPCHSIX
(paiioBOM CHUCTEMBI MOKHO HOOHTBCS, TOTO UTO CTapble BEPCHH KJIMEHTOB OyAyT
paboTaTh ¢ HOBBIMH CEPBEPAMH U HA0OOPOT O€3 BHECEHH ST 3HAUUTEIbHBIX U3MEHEHHUH B
ko nporpamm. OgHako XML He no3BoJisieT nepegaBaTh BHYTPH ce0sl MOTOK JAHHBIX
TakuxX Kak ¢adnbl. [IoCKOJNBKY MNpPOTOKOJN SIBJSIETCS TEKCTOBBIM, OH HE MOXET
o0ecrneynTb mnepenayy CHMBOJIOB, KOTOpbIE SIBJSIIOTCS YacTbhlo €ro pasMeTku. s
pelleHrsT JaHHOH MpoOsieMbl OOBIYHO HMCMOJBb3yI0 KOIHUPOBKY ¢opmata MIME
(Multipurpose Internet Mail Extensions — MHOrouejeBble paclIupeHusi TOYTHI
MHTEpHETA) — CTaHOapT, OINHUCHIBAIOMMN MEpedady pasjM4yHbIX THIOB HAHHBIX IO
9JIEKTPOHHOM MOUTE, a Takke, crneurdpukanus Ajisi KOAHUPOBaHUS HH(POpPMALUH U
(popmaTupoBaHHsI COOOIEHHH TaKUM OOpa3oM, UTOOBI UX MOKHO OBLJIO MEepechlIaTh
no HurepHery. OpgHako paHHBIA (bOpMAT BbI3BIBAET 3HAYMTEJIBHBIA IMPHPOCT K
NEPECHIIAEMOMY TpaHuKy OT cepBepa K KJIMEHTY, UTO B PE3YJIbTATE MOXKET MOBJIEYD

3HAUUTEJbHOE  3aMelJIeHHe  (PYHKUMOHMPOBAHUSI  CUCTeMbl. g pemeHus
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MOCTABJIEHHON 3aJaud MOXHO HCIOJIb30BaTh BTOPOH [BOMUHBIA MPOTOKOJ, Yepes
KOTOpBIA OyAeT NMpOW3BOOUTHCS Mepefava coaepxkumoro ¢ainos. B Takom ciyvae
KJIMEHT U cepBep OyJe MMeThb JBa MOCTOSIHHO OTKPBITBIX coequHeHHs. Uepes nepBoe
COeIMHEHHE OyleT MpPOU3BOOUTBHCS Mepefavya 3alpocoB Ha (palyioBble ONEPALHH
(UTeHHE COAEPKHUMOrO ITUPEKTOPHH, NEPEUMEHOBAHUE YJIAJCHUE, TIOJIYyYEHHUE H
U3MEHEeHHe aTpHOyTOB (palIOB U MPOYME OMNEPALMH), a IO BTOPOMY MPOTOKOIY OyIeT

MPOHU3BOJUTHCS] HEMOCPEACTBEHHO cama Mepeaaya JaHHbIX COOePKUMOro (hansos.
2.1 TpeboBanus k pazpadbarsiBaemMont OC

[Ipu mnocTpoenun (alJoOBOM CHCTEMbl CJIEOyeT YYecTb CJeAyIolue
TpeOOBaHUS:

* B ciyuyae OIMMOKHM HEXBATKH IHUCKOBOTO MPOCTPAHCTBA, NAHHbIC NOJIKHBI
ObITh NEpenucaHbl Ha OPYTryld MalldHy, U MPOM3BEAEHA A0-3amuchb. Eciu
NOJIOOHBIX MAIllMH HEe HAHAEHO, TOTrAa BbI3bIBATh OLIUOKY;

* B CJyuae OTKJIOUEHHS] KOMITbIOTEpa B MOMEHT 3alUCH JI0JKEeH OBbITh BbIOpaH
HOBBbIi KOMIIBIOTED W JaHHBIE TMepe3anvcaHbl Ha Hero, TakuM oOpazom
nporpaMMa Ha CTOPOHE KJMEHTa [JOJDKHA KOUIMPOBAaTbh [aHHbIE H
MPOU3BOAMTD X 3AMUCh HA BHIOPAHHBIH KOMIBIOTEP MapasijiesIbHO;

* QporpamMma JOJKHA (PyHKIHMOHUPOBaTh B onepanroHHON cucteme UNIX u
€€ PasHOBUAHOCTSIX;

e paspabaTbiBaeMO€ NPUJIOKEHHE HOJUKHO COCTOSITb M3 JBYX NPOrpaMM:
KJIMEHTAa KOTOPBIM TMOAKJIIOUAETCS K HabOpy CEpBEPOB U BBINOJHSET
omepanvyd Haj adgaMd, W CcepBepa, KOTOPbIM peanusyeT ¢aiioBylo
cuctemy. KJIMEeHT moakiouaeTcss K CepBEpPY M MPOH3BOAUT OINEpaIMH Ha
afinamu. J1oOOM KJIHEHT MOXET MOJKII0YaThCs K OOHOMY WM Oosiee
CEPBEPOB OAHOBPEMEHHO, JIIOOBIE CEpBEpa MOTYT ObITb MOAKJIIOUEHBI K

HCCKOJIbBKUM KJIHCHTaM;
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e (painioBasi cucTemMa [OOJKHA TOJANEPKHUBATH paclIMpsieMble MOAYJH s
cepBepa U KJIMEeHTa, Oyaronapst KOTOpbIM OyAyT OCYHIECTBIISIThCS ONEpalyn
¢ (pafiamu, BBIOOP KOMMBIOTEPOB ISl 3aMUCH (pajioB, ayTEeHTU(UKALUS U
IIPOYHE IEUCTBHS;

e I peajM3alMd TNepelauyd JaHHbIX pa3paboTartbh JABa COOCTBEHHBIX
NpOTOKOJa 0OMeHa HH(popMalMerd Mexay CEpBEPOM U KJIMEHTOM, OJIUH AJIsl
nepenauyd METaAdaHHbIX, BTOPOH [Jis MepeAaud COIepKUMOro aiios,
Oyaromapst KOTOpbIM Oy Iy T MPOU3BOAUTHCS BCE MOCTABJICHHbIE 3a/1aUH;

* BHYTPU MPOTOKOJA NOJIKHBI ObITh MaKeTbl MOAJAEPKAHUS COCIUHEHUS IJIsi

NPOBEPKH pabOTOCIOCOOHOCTH CEPBEPA.
2.2 CtpyKTypa paspabaTsiBaeMoi (hpaiOBON CHCTEMBI

B pesynbTare aHaiuza nojyueHHOW HH(OpMAaIMd MOKHO BBIAEIUTh OCHOBHBIC
COCTaBJISIIONIME YacTH pa3padaThiBaéMOH MPOTrpamMMbl MW MPOUJUTIOCTPUPOBATD

B3aMMOJEHCTBHE C IPYTUMH KOMIIOHEHTAMH CUCTEMBI (puc. 2.1).

I | '
3aNPoCh Hannos I KAKEMT | CEpBED !
KAWEHTCROTD Npoyeccal | paipabaThEaeMon ©C "(I—"' pa3zpabaToeasmon GO |
I | '

| |

A

Y

+ i
+ o

Appo cHCTaMBl Janpocel haknop

VFS mHTephenc Anpo CHCTEMBI

FUSE Mogy b WHTepdenc NFS /"’—_“\\

s

HECTHWA QMCK
CEpEEDA

S/

Pucynok 2.1 — Cxema B3auMOJIeHCTBHE pa3pabaTbIBAEMOH MPOrpPaMMbl C

KOMIIOHEHTaMH CHCTEMbI
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3aech MyHKTHPOM BbIAEJIEHA Ta YacTb KOTOpYIo TpeOyeTcst paspadorars. CBsi3b

COCOUHAIAA CEPBCP H KJIMCHT ABJACTCA CBSA3BIO MHOIHC K MHOI'HMM, T.C. OIHH

KJIMCHT MOXCT IMOOKIIOYATbCA K HCCKOJIbBKHUM CCPBCpaM H OOHH CCPBCP MOXKCT OBIThH

IMOAKJIIOYEH K HCCKOJIbKHUM KJIMCHTAM OJJHOBPCMCHHO.

CtpykTypy co31aBaeMOHM NpPOrpaMMbl, TOrJa MOXHO OINKCATh CJIEAYIOLIHM

obpasom, (puc. 2.2).

QCHRBHOR MO0y s
KAWEHT

Mogyne I:Ipaﬁ OTHM

sanpacor oT FUSE

A

KOHEM ypPaUuMOHHBIA
MOOYNE KNWEHTA

WuTepdeic
ofpaBoTkn 3anpocon
0T CEpBEpa

Ha XML

i .~ Mogynw cTaH3

ObpafoTka 3anNpocos cepeepa

Mogyne ynpaeneHwa ._.-—j | ? i —
CEpBEpaMA (L

MNpoTaKon 0aHHLX
(BHHaDHBIA)
- ]
I
L
Bazopwid
KOHHAr YPaUWOHHEIR MOOyne
- L]
I
Mopyne obuwax dyHEUMA
CEpEapa W KNWeHTa

cepeep paipabaTeigaemon ©C

WHTepdenc
obpafaTeW 3anpocoe
oT KNWEHTE

F npl:]TDH-:]ﬂ%EI‘IpﬂfDEL QCHOBAHHEIA =

CQCHOBHOR MOy e

ce*epa

Moayne obpaboTki

- 3ANPOCOB OT KAWNEHTa

Moayne ynpaenadna
CERBER3MM

A

T~

KOHBUMYPALWOHHBIA MO0y Nk
Cepoapa

Pucynok 2.2 — CTpyKkTypHas cxema pa3padaTbiBAEMOM MPOrpamMmbl

Takum 00pa3oM MOXKHO BbIJIEJIMTh OKOJIO MECTHAAIATH B3aHMOCBSI3aHHbIX

MOJYJIEH.

OO6mue MoayJiu AJisl cepBepa U KJIMEHTA:

IIPOTOKOJI 3allPOCOB OCHOBAaHHBIM Ha XML — omnuchiBaeT cam IPOTOKOJ
paboOThHI KJIMEHTA U CepBepa;

MOAYJb CTaH3 — B HEM OITMCHIBAIOTCSI CTAH3bl KOTOPHIMH OOMEHHBAETCSI
CEPBEP M KJIUEHT;

0o0paboTKa 3ampocoB cepBepa W KJIHEHTa — OINUCBHIBAET MPOTOKOJI,

KOTOprfI BBIIIOJIHACT 3allpOCbhl Ha IIpHUEM H II€peHadyy CTaH3, OaHHbIX
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(paiiioB, UTEHUST COAEPKUMOrO W OTMIpPaBKa COJIEPKUMOro (paios,
o0benuHsIsl B ce0e OMHAPHBIA IPOTOKOJT;

* OMHApHBIA MPOTOKOJ — MOJYJIb OMUCHIBAET CaM MPOTOKOJI Yepe3 KOTOPbIH
OyoeT NpoW3BOAMTHCS NEpenaya AAHHBIX, KOHCTAaHThl HAECHTH(HUKATOPBI
NaKeTOB, CTPYKTYpbl NepelaBaeMbIX [JaHHBIX H METOAbl C TOMOLIBIO
KOTOpPBIX OyAeT nepenaBatbesi HHpOpMalrsi B OHHApHOM MPOTOKOJIE. A Tak
e uHTepdenc coObITHH MPUXOASIIUX OT OMHAPHOTO MPOTOKOJIA;

* MOAyJb OOmMX (PYHKIMH cepBepa M KJIMEHTa — Ccolepxkar obmue
ryio0asibHble (DYHKLUMH W THMbl JaHHBIX, KOTOpPbIE HCIOJNB3YIOTCSI Kak
CEPBEPOM TaK U KJIMEHTOM;

* 0a30Bbli KOH(DUTYPALHUOHHBIA MOAYJb — B HEM OIHUCAHbI CBOHCTBEHHbBIE
Kak sl KJIHEHTa TaK U IS CepBepa HaHHble W3 KOH(UTYPALHMOHHOTO
(paiina.

Monyu KiaveHra:

*  OCHOBHOM MOJYyJb — COAEPKUT METOJ main;

* wmoayib 00paboTku 3anpocoB FUSE — Copepxur camy BUPTYaJIbHYIO
(pafiioByl0 cucTeMy, B KOTOPOH HaxodsaTcs (paiyibl XpaHSIIUECS Ha
cepBepax;

* MOIYyJb YINpAaBJICHUS CEPBEPAMH — COJEPKHUT CIIMCOK 9K3EMIUISPOB
CEpBEpPOB, B HEM OMNHCAaHbl CAMH CEpBEpa, COAEPKATHCS SK3IEMILISPHl HX
NPOTOKOJIOB, Yepe3 KOTOPbIE K HUM BBITOJIHSIIOTCS 3apOCHI;

* KOH(UI'ypalHOHHBIA MOIYJb KJIMEHTAa — B HEM HAXOIUTCS MPOU3BOIHbINA
OoT 6a30BOr0 KOH(PUTypalHOHHOTO MOAYJISI MOAYJIb, B HEM OITUCBHIBAETCS BCE
CBOMCTBEHHbBIE [J1s1 KJIMEHTA JaHHbIE U3 KOH(PUTYypalMOHHOTO (haia;

* uHTepdenc 00pabOTKH 3ampocoB OT CepBepa — COIEPKUT HUHTepdenc B
KOTOPOM OITMCaHbl METOJbl BBbI3bIBAEMBbIE TMPH TEX HWJIH HHBIX COOBITHSIX

IMPOUCXOOAIHUX Ha CEPBEPC U BO3BPATa OT HETO KOMAaHI.
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Mopaynu cepsepa:

*  OCHOBHOM MOJYyJb — COAEPKUT METOJ main;

* MOOyJb OOpaOOTKM 3amMpoCOB  KJIHEHTa —  COHEPKUT  METO[bI
BBIMIOJIHSIIOIIUECS TP TMPOHUCXOXKIEHHH COOBITHH Ha CTOPOHE KJIMEHTA,
3aIIPOCOB Ha UTEHHE (PalJIOB U KaTaJIOrOB;

°* MOIYJb YIpPaBJEHUS KJIHUEHTAMH — COOEPXKHUT CIHUCOK 9K3EMIUISIPOB
KJIHEHTOB, B HEM OIHUCAHbl CAMH KJIMEHTBI, COAEPKATbCSI SK3EMIUISIPbI HUX
npoTOKOJOB. OT HUX CepBep MOJYyUaeT 3alpOChl HA T€ WK UHbIE JIEUCTBHS
BBIIOJIHSIET KaKWe JIMOO COOBITHUSI CBSI3aHHBIE C peaJbHOM (halJoOBOM
CHCTEMOH;

*  KOH(pUTypanHMOHHBI MOIYJIb CEPBEPA — B HEM HAXOJIUTCS IIPOU3BOJHBIA OT
0a30BOro KOH(HUI'ypalHOHHOTO MOAYJISI MOJYJib, B HEM OITHUCHIBAETCS BCE
CBOMCTBEHHBIE [JI51 CEPBEPA IaHHbIE U3 KOH(PUTypalMOHHOTO haia;

* uHTepdenc oOpabOTKH 3alMpOCOB OT KJHMEHTAa — COJEPKUT HHTepdeic B
KOTOPOM OITMCaHbl METOJbl BbI3bIBAEMBbIE MPU TEX HJIH HHBIX COOBITHSIX

NPOUCXOSIIIMX Ha CTOPOHE KJIMEHTA U BO3BpaTa OT HEr0 KOMaH/I.
2.3 OcHoBHbIE anropuT™Mbl pazpadatsiBaemont OC

B paspabatbiBaeMbIX NPHIOKEHUSIX MOXKHO BBIIEJIHTb OCHOBHBIE AJITOPHUTMBI,
IJIs B3aMMOJEHCTBHUS cepBepa M KJMeHTa. YacTb M3 aJIrOPUTMOB YHHUKAaJbHA IS

KJIMEHTA U CEPBEPA, YaCTh SIBJISIETCS OOLIEH.
2.3.1 AnropuT™Mbl YHUKQJIbHBIE [IJIS1 CEPBEpa

CepBep mNpuUHUMaeT TMOAKJIOUEHHS] OT KJIHEHTOB M HX 0OpabaThiBaeT B
OTIEJIbHBIX MOTOKAX, [JIsl 9TOTO CHavaJia CepBep WHULMAIU3UPYET HauaJbHbIe IaHHbIE,
3arpy’kaeT KOH(UTypalHOHHbIM (hbala, CO3AAET COKETHble TMOAKJIOUSHHUS, [JIs

npoTokoJja Ha ocHoBe XML u 1t OMHapHOro MpOTOKoJa. 3aTeM CepBep OKUAAeT,
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KOrJa K HEMy MOAKJIIOUHUTCS HOBBIH KJIMEHT, MOCJIE Yero OyaeT MojayuyeH OECKPUIITOP
COKETa, 9TOr0 KJIMEHTA, uepe3 KOTOPbI HEOOXOAUMO MPOU3BOJUTH OOMEH NAaHHBIMU
KJIHEeHTa W cepBepa. Ha crenyiomem sTane cepBep CO30a€TCsS HOBBIH IMOTOK
YIOPABJICHUS, BHYTPH, KOTOPOTO IIPOMCXOOUT OCHOBHOM LHMKJ B3aUMOACHCTBHUS
KJIMEHTA U CepBepa, OO0 TeX MOp IOKa KJIHUEHT HE OTKJIOYHMTCS, 4 OCHOBHOM IOTOK
porpamMMbl MEPEXOOUT B OKUIAHHE MOAKJIIOUEHHSI HOBOTO KJIMEHTA. B ciyuae ecim
cepeep mnoayuun curHan 3asepmeHus npuioxenus, SIGINT, npousBoautcs
00paboTKa curHajga, B TaKOM CJiyyae NMporpaMMa MpPOMU3BOIUT OCBOOOKIIEHHE BCEX
MBIOTEKCOB OXKHAAIUX KaKk MO OHWHApHOMY MPOTOKOJY, TaK MO MNPOTOKOJY Ha
ocHoBe XML naHHBIX, OTHpPaBJSIET KJMEHTY 3alMpoC Ha OTKJIIOUEHUE CcepBepa, H
BBIXOJIUT M3 BCEX IMOTOKOB OOpaOOTKH KJHEHTOB, OCBOOOXKJAeT BbIJEJICHHbIC
PECYPCBI, COKETHBIE COEIHUHEHHS], U KOH(UTYpALMOHHBIA (pailyi, 3aTeM MNporpamma-
CEpBEP 3aBEPIIAET CBOIO paboTy.

OOmuMiA anropuT™M MOJKJIOUEHHS KJIMEHTOB K CEpBEpPY MOXKHO ONUCATh

caenyomen 6J10K-cxeMoH (puc. 2.3):
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Hauano

Cepeep MHMULMANM3MPYeT HayansHel e JaHHbI&;

ArPYHAST KOHGWUYRALWMOHHENA gain

CO30 AT COKBTHOR MOAKNKOYEHIE ANA GMHAPHOrD NpoTokona
M NpoToKona Ha ocHoee XML

MHKUManaag g

k.
-

CHmpaHKe
MoAK N YEHIA
KNWEHTa

HeT
JapepWeHKe

—EEHL1 He nonydeH CrHan 3aeepll eHi1Aa

CoznaHve NoTo-
ka ofpaboTr
KNWMEHTa

]

OceoB oM EHME ___E:EDEEICI YHMUTOHART COKETHOe coedkHeHwe, oceodoxgaet

JaHHLIe CBAZAHHLIE ¢ KOHPWUIYRAULWOHHLIM dafnom

KoHeu

Pucynok 2.3 — AJITOpUTM OpraHy3alyy NOOKIIOUEHHH KJIMEHTOB K CEpBEPY
BHyTpu moTtoka 0OpabOTKH KJIHMEHTa MOXHO BBIIEIUTb QJITOPUTM KOTOPBIH

OyIeT BBIMOJHATBHCS NapaJIJIeNbHO U1 KakJOro KJHEeHTa. B KauecTBe BXOJHBIX
OAHHBIX B HETO MEPENATCs HAEHTU(PUKATOPBI COKETHBIX MOAKIIOYEHUH K KJIUEHTY IO
OMHApHOMY MPOTOKOJY WM MO MPOTOKONAYy Ha ocHoBe XML. 3atem mnpousBoauTcs
HULIMAUWsl JaHHBIX Mapcepa Ha ocHoBe XML mpoTokosia U OMHAPHOrO MPOTOKOJA.
Cosmanne XML mnapcepa, kotopeii Oymer mnpousBoauth paszdop XML mnortoka.
Peructpanuss oOpabOTUMKOB COOBITHI Ha Hayaja U KOHell Tera, IJis MOTOKOBOTO
pasdbpopa, a Tak-)X€ Ha TMPOMU3BOJIbHbIE J[aHHbIE BHYTPH TEroB. 3aTeM s
NOJKJTIOYEHHOrO0 KJIMEHTa MPOM3BOAUTCSI PErucTpalds MOAYJIEH, MOAYJH OyayT
oOpabaTbiBaTh 3ampoOChl MPHXOASIIHE OT KJIHEHTA, W JOJIKHBI 3apErHCTPUPOBATH

obpaboTunku. Ilpu  peructpaudu  Monyjed  BblUMCIseTcss  HOBbIM  ID
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3aPETUCTPUPOBAHHBIX MOAYyJeH, OH OyaeT mnepenaH B (YHKUHIO PErucTpanun
MoAayJied, U B (PYHKIMIO yOaJleHusl peructpauudd monyied. Ha cregymem ortame
co3aaeTcs MOTOK 00pabOTKKM OMHApHOrO MPOTOKOJA, a 3aTeM BXOJ B LIUKJ pa3dopa
NpoToKoja Ha ocHoBe XML, 9TOT LMK OyIeT BBITOJHSTCS 10 TE€X MOP MOKa JIMOO He
OyleT TNoJiydeH 3aKpblBalOLIMHCS Ter OT cepBepa </stream:stream> 5nuOO [0
3aBeplIeHUsi paboThl mporpaMmbl cepBepa. [locne 3aBepieHusi pabOThl C KJIMEHTOM
NPOU3BOIUTCS  yAAJICHHUE PETrUCTPAaUMM MOZIYJEH, M  3aKpbITHE COKETHOIO

noJkmovyeHusi. ONMcCaHHbIM aIrOPUTM MPEICTaBJIEH Ha pUCYHKE (pHC. 2.4):
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Havano

icl cokerta G-
apHoro 1 XM
npoToKona

FIHMLIMaNM2alWma AaHHB X Napcepa Ha ocHoEe XML
NpEoToKona 1 GKHapHOro NpoToKona, CozaaHwe XML
napcepa, KoTopb A By0eT NPOoWIE0AWTE pasGop XML
notoka. PervcTpaura o8padoTunkoe coBeTIMA Ha
Hayana 1 KoHel Tera, 4Ana noTokoeoro padpopa,

A TaK-#¥e Ha MPOW3E0NbHBEIE JaHHEIE BHYTPK TEr OB

FIHML M anM3aL 143

BblYMCAEHIE
id=id+1
curlD=id

— >

A Ferctpauma
Mo4ynA

BCE MOOYNAY ——{SaperchpmpuBaHHm BCE MOLYNH?

Bxon B MOTOK
pazbopa GrHap
Horo NpoTokona

J FPazGop oaHHE X ONRUMXoAAWAY No XML
Pamn?&f_aHHb' -——- NPOTOKONY, KOTOREA GVOET BELINONHATECA 40
FABePWEHA PadoTel ¢ KNMEHTOM

—>

YaaneHWe peria-
CTRAaLMI MoaynA
A nepenava curlD

BCE MOOYNA? —-—- ¥OoaneHsl BCE MOOVNIAT

BaKpEITIME COKATA
HOro coedHe-
HWA © KNKMEHTOM

KoHel

Pucynok 2.4 — Aaroputm nukJia oOpabOTKH KJIMEHTa
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Peructpanuio mopyJsied IUisi MPOTOKOJIOB, MOXHO BBIACIHUTh B OT[IEJIbHBIN
aaroputMm. Kaxapli MoOAyJb OOJIKEH 3aperucTpupoBaTh OOpaOOTUMKHM CTaH3
NPUXOJSIIIUX W3 KJIWEHTa, KOTopble OH Oyner oOpabaTeiBaTh. BxomHbMH
napaMeTpaMH AAHHOTO aJrOPUTMA SIBJISIIOTCSl yKasaTeJb Ha OOBEKT MPOTOKOJIA HA
ocHoBe XML, ykaszarenb Ha OOBEKT OHHApPHOTO TMPOTOKOJA, YyKasaTedb Ha
KOH(PUT'ypaMOHHBIN (paiyl cepBepa, U UACHTU(PHUKATOP PETUCTPUPYEMBIX MOMIYJICH.
Mopayab co3gaeT HeOOXOauMble 0OpAOOTUMKH CTaH3, U PETHCTPUPYET HX B OOBEKTE
npoTokoJia Ha ocHoBe XML. CoxpaHsieT yka3aTead Ha IPOTOKOJIbl Ha OocHOBe XML u
OMHApHOTO TMPOTOKOJIA BO BHYTPEHHHE CTPYKTYpbl, NMPH OSTOM HIAECHTH(UKATOP
PETHCTPUPYEMBIX MOJYJIEH, MOKET OBbITh UCIOJIb30BAH KaK KJIIOU B 9TOM CTPYKTYpE,
IJ1s1 TOTO YTOOBI pa3yinyaTh KJIUEHTCKHUE MOIKIIOUEHHSI.

Huxe npeacTtasiena 0J0Kk-cxema alropuTMa perucTpauuu MmoayJs (puc. 2.5):

Hauano

BinaryProtocol

CoznaHie obpaloTUMKOE KaKA0A ANA CTAH3 KOTOPLIE

CoznaHue
A Heobxoawmo obpaboTars, AobaenaHKe 1My B Frotoco

CoxpaHeHKe YKalaTena B0 BHYTREHHER CTRWKTYDE ©
CoxpaHeHe KNOYOM — MABHTHMGKMKATOROM KNMeHTA
ece_obpaboTumki[curiD]=cozgaHHble_obpadoTyrKn

KoHeu

PucyHnok 2.5 — AJITOpUTM perucTpainuyd MoayJjied cepeepa

,AﬂFOpHTM YOaJICHUusT MOAYJISA BBIINOJIHACTCS ITOCJC OTKIIIOUYCHHS KJIMCHTA, B

KayeCTBC BXOIOHBIX HAHHBIX C€MY TMEPCAACTCHA H,HCHTH(bHKaTOp IO AKJIIOYCHHBIX
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monysieH, modld, oH wHcrosp3yeTcst ISl MOMCKAa HYKHOTO YKasaTessl Ha KJjacc
NPOTOKOJI KJIMEHTA, U Ha CTPYKTYpPY KOTOpasi COAepKUT 00paboTuuku ctan3. [danee
NPOU3BOJUTCSl YJAJE€HHE pPEerucTpanud OOpaOOTUMKOB M3 OOBEKTa MPOTOKOJA Ha
ocHoBe XML M yHHUTOX€HHE 00BEKTOB OOPAOOTUMKOB CTaH.

AJTOPUTM yJanieHHs1 MOJYyJisl MOKHO MPEACTABUTh CIAEAYIOIUM 00pa3oM (puc

2.6):

Hauano

ClientID

yaaneHwe pervcTpali obpaSoTUMKoE CTaHs:
¥paneHe obpadoTumk=ece_obpaboTyrk[ClientlD]
yoanTe(eCe _oGpadoTuki[ClientlD])

YHAUTOHEHKMe obbekToR 00paSoTUMKOE CTaH3:
YHUUTOHINTE (0GpadoTuK M)

YHIUTOHEHIE

KoHey

PucyHok 2.6 — AIropuT™ yaajeHusi MOgyJieH cepBepa

2.3.2 AaropuTmbl yHHKaJIbHbIE AJIs1 KJIMEHTA

KiveHT p[o/mkeH MNOOKIoYaTbhCcsl K HECKOJbKHM  CepBepaM, IOCTOSIHHO
NOJJepKHBasi C HUMH COEJIMHEHHE, BBIMOJIHSIS IEUCTBUS Haj (paiiaM Ha UX JUCKaX.
Cnucok cepBepoB KJMEHT [OJUKEH B3SITb M3 KOH(UI'ypauHMOHHOro (pamna, H
NOJIKJIOYUTBCST K KakJAOMYy, 3allyCTUTh NOTOK OOpabOTKH, 3aperucTpupoBaTh
00pabOTUMKK onepauuy Haja dpadaamMH B CTpyKType fuse_operations ¥ BOUTH B LIHKJI

FUSE, xoTopbiii 3aBepmMTbCS TOJbKO TOrja, Korjaa daigoBas cuctema OyaeT
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OTMOHTHPOBAHA.

Ha navanbHOM sTane pabOThl KJIMEHTA, OH MOJIy4YaeT HEOOXOAUMBIE NAHHBIE U3
KOH(purypaumonHoro ¢ana. JlIst  9TOro  co3gaeTcss  9K3eMIUISIp  OOBbEeKTa
KOH(pUrypauHMOHHOro (paiia, 3aTEM M3 HEro KJIMEHT IMOJyyaeT ajJpeca CepBEpoOB,
NOPTHI 151 NOAKJIOYEHUS 10 OMHApPHOMY MPOTOKOJIy H NPOTOKOJy Ha ocHoBe XML,
IJIsST KaXkIOOro cepeepa. B mukie, mjisi KaXOgoro cepeBepa CO3AACTCS 9K3EMIUISIP
00BEKTOB OMHAPHOTO, U MPOTOKOJa HA 0cHOBe XML, U MPOU3BOAUTCS MOAKJIIOUEHHE,
€CJIM OHO MPOLUIO YCMNEIHO TO CO3JAITCsl MOTOKM s oOpabOTKH OHHaporo
IIPOTOKOJIA U MTPOTOKOJIa Ha ocHOBEe XML. EciH MogKIIOUMThECS HE TIOJYUYHIIOCh TO B
TaKOM CJIyyae, agpec CepBepa, U MOPTHI 3aHOCSITCSI B CTPYKTYPY, KOTOpasi COXpaHsieT
OAHHBIE U1 HE IMOAKJIIOUEHHBIX CEpPBEpPOB, 9Ta CTPYKTypa OyJeT OmnpoleHa B
OyIyOIEeM U aJlrOpUTM MOJKJIIOUEHHs] OyJET BBINOJHSTHCS €IIE €Ie pa3, sl 9THX
cepBepoB nepuoauuecku. Ilocie TOro Kak KJIMEHT OyIeT MOAKJIOYEH KO BCEM
OOCTYMHbIM cepBepaMm, Co3malTcsi MOTOKH OOpabOTKH OWHApHOrO MPOTOKOJa H
npoToKosa Ha ocHOBe XML OHM TOUYHO Takue-ke Kak s cepBepa. EIMHCTBEHHaAs
pasHHLA IPOTOKOJIOB CEPBEpPa U KJIMEHTA COCTOUT B TOM UTO KJIMEHT MOAKJIIOUAETCS K
CEpBEpY, a CEPBEP OKUAAET COKETHOE MOAKIIOYEHHE OT KJIHEHTA.

Ha crnenywomem stane npoH3BOOUTCS PETHCTpalMsl MOIYJIEH paCIIMpPEHHH
KJIMEHTa OHA, COCTOMT B 3alOJIHEHUH CTPYKTYypbl OOpaOOTYMKOB (PyHKUHMH, IJis
onepauui Han ¢aiioBOH cucTemMol. B Moaysn pacmupeHuil nepeaaeTcsl ykasaTesd
Ha 00BEKT KOH(UTYpaHOHHOTO (paiiyia, a TaK-kKe yKasaTeJIeH Ha CIHCOK, COCTOSIIUI
U3 yKasaTeJied Ha 00beKTbl OMHAPHOI'O MPOTOKOJIA U MPOTOKOJIa Ha ocHoBe XML, mist
KaXJOro ceppepa K KOTOPOMY MOJKJIIOYEH KJIUEHT. Moayyu, MpH BbI30BE (QyHKLHH
obOpaboTku nerictBui Hag PC, OTCHUIAIOT 3aMpoCchl HA CEpBepa, M MOJIYyYalT OT HUX
OTBETHI.

JlaHHBIA aNTOPUTM MOXKHO NPEACTABUTD CJEIYIOMUM 00pa3oMm (puc. 2.7):
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Havano

MonyMITE CAKMCOK CEPBRPOE M3 KOHDWMYRaWLWoHHOrD
addres tafna:
bin_port addres - Aqpec cepeepa

®ml_port hin_port - nopT GKMHapHoOro ApoTokona
> ¥ml_por-nopT NpoToKona Ha ocHOBe XML
CozpaHwe MonyuMTE 3NeMEHT CMWCKA CEPBEDOE.
¥ML, G1HapHoro CoznaTte o8bexT GKMHapHOro NpoToKpoNa
MNEOTOKONOE 11 0GbEeKT NPoTOKONA HA ocHoee XML
MonknoyeHKe
K CERpBEPY

HeT Aa

OOKNKYeHO:

A NoGaeTe CRpERM NoGaenTe CRpERL
B CMMCOK He B CAMCOK
MNoAKNKCYeHHE X MNoAKNKCYeHHb X

——

Coananme Co34aTk NOTOKIA BEHYTRIA KOTORBIX GyayT
NOTOKOR ofpaGacTeEaTECA BUHARHEA NpoToKon
M OPOTOKON HA OCHOBe XML
Janyck Exoa B noTokk obpadoTki GKHapHoro 1 XML
notToka MNPOTOKONOB

BonelWe HAET 3INeMAHTOE B CMMCKE CRpBRpOR

FervcTpauiia
MOLYNER
pacWpeHKiA

Brlzog ExooKM B OCHOEHOM WWKR FUSE

fuse_maing fuse_main

KoHey

Pucynox 2.7 — AJITOpUTM MOJKJIIOYEHHS KJIMEHTA K CEPBEPaM
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2.3.3 Obmue aropuTMbl AJ1s1 KJIMEHTA U cepBepa

[{ukn pazdopa JaHHBIX MPUXOISIIIMX MO MPOTOKOJY Ha ocHoBe XML, noskeH
OBITb OpPraHU30BaH BHYTpHU MoayJisl pa3dopa XML, naHHBIA MOJYJib UCIIOJIb30BaH Kak
B CEPBEPHOM TaK U KJIMEHTCKOH YaCTH.

Chrauana npousBoaMTcsi cosnanve napcepa XML koropeii OyneT pasOupathb
NPUXOJSIIME C IPOTHBOINOJIOKHOM CTOpPOHbl nmaHHble. Ilapcepy mnepepatorcs
yKasaTesu Ha (PyHKLIUMH KOTOpble OyIyT BbBI3BIBATHCS MPH MOJyUEHUH Havajla, KOHIIA,
WM TIPOMU3BOJIbHBIX [AaHHBIX BHYTPH Tera. 3aTeéM 4Yepe3 YXKE CO3IAHHBIE COKETHBIE
NOAKJIIOUECHUS] TPUHUMAIOTCS [aHHblE, KakJgas TOpLMS TOJYYEHHBIX JAHHBIX
nepegaeTcsl mapcepy, KOTOpbld UX aHAJIM3HpYyeT. B ciyuae ecin o0beM MOJTyUEHHBIX
JAHHBIX PaBEH HYJIIO, 9TO O3HAYAeT YTO JIMOO MPOU30LLIA OMHUOKA COEOUHEHHS, JTUOO
KJHMEHT OTKJIIOUWICS, JMOO B pe3yJibTaTe aHajiM3a JaHHBIX MapcepoM MpPOH3O0ILIA
OmHOKa ¥ OH BEPHYJ OTpPHLATEJbHBIH pe3yJbTaT, TOTAa MPOUCXOAUT YHHUTOXKEHHE
napcepa U yHUUTOXKEHHE WHHULIHAIM3UPOBAHHBIX [JI pa3dopa NaHHBIX, .MBIOTEKCOB H
NPOYHX PECYpcoB. AJITOPUTM pa3dopa MOTOKoBoro XML — MOXHO NpencTaBHTbH

caenyomen 6J10K-cxeMoH (puc. 2.8):
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Hauano

CozgaHue
XML napcepa

-

MonyyeHKe: MonmyyeHKe AaHHE X Gyvibepa M3 COKeTHOrO
Buffer  f—————— CoedWMHEHWA, 3aMch KX B NepeMeHHye Buffer
datasize Fazmep gaHHel X datasize

YHUUTOHEHE
XML napcepa
A
——
BelnonHeHKe gyHKLIMK pazGopa XML gaHHBI X
Fazbop *xML [ napcepon, Nepedava e napcep Buffer, 11 oGbem
napcepom NoNyMEHHE X JaHHEX, NONYMEHIME: pe3yneTar
pazbopa
Bbl20BkI
nGpadoTyKOH
TEroe
HET OwwbKa
wclpa?
aa
YT OE e YHUITOHEHME MHMULKMANM3MPOoEaHHE X 4NA
UEBUEUH{&EHHé ——————— pazbopa gaHHe X, oceobokaeHIME NaAMATI,
MEKITEKCOE |1 NPOUAY PRCYDCOE.
KoHel

Pucynoxk 2.8 — Aiaroputm pazdoopa notokosoro XML
AsroputM, Oyzer Bbi3bBaTh 00paboTumkn TeroB XML  mporokoda,

MoCpeaACTBOM BHCIIHETO ITOTOKOBOI'O ITapcepa. AH&J’IH?:&TOP 6y,HCT HaXOJUTb HayvaJlo
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Tera, BHyTPH MOTOKA JAaHHBIX BUAA:
<uMsi_tTera aTtpuOyTl= «3HaueHuel» aTpuOyT2= «3HaueHHe2» aTpuOyTN=
«3HaueHHEeN»>

H BbI3bIBaTh 00paOOTUMK Hayasia Tera. 3aTeM MOBTOPSITH ONEPALMIO JJISI BCEX
BJIOKEHHBIX TErOB, H BXOJHUTb BHYTpb JAEPEBA, MOCJE YEro, HOJUKHBI ObITh BbI3BAHBI
00pabOTUMKHK NPOU3BOJIbHBIX JaHHBIX BHYTPH Tera, €CJd OHU €CTh:

<HMsI_Tera aTpHOyThI>

NPOU3BOJIbHBIE TEKCTOBbIE JIaHHbIE

</vums Tera>

JlanHble ¥ UM Tera OyayT nepeaanbl 00pabOTUHK.

Eme onun o0paboTumK, Mpou3BOIUT 00pabOTKY oKOHuUaHMs Tera. Kaxapii Ter
OOJIKEH 3aKpbIThCsl. EMy mepenaercst umsi Tera. B Hem Oynet moJjiyueH OJUH LEJbIH
TEr, €CJM YHUCJIO BBI30BOB OOpPaOOTYMKOB Hayasa M KOHIA TEra pas3jiMyaeTcsl Ha OJIUH.
B Takom ciyuae OypmeTr mojyyeHa roToBasi CTaH3a, KOTopasi OyIeT nepenaHa B
noaxoasimue oOpaboTYMKHU cTaH3. Eciau pasHOCTh paBHA HYJIIO, TO 9TO O3HAYAET YTO
oOpaboTaHa camasi BepXHsisl B IepeBe HOJa U HYKHO 3aBepuiatb 00paboTKy. B obmem
ciayvae noTok XML MOXHO NpeacTaBUTh ClieaylomuM 00pa3om:

<stream:stream>

Bepxuuit ypoBeHb, OH OyneT co3fgaH NMpU MOJKJIIOYEHHUH KJMEHTOB M CepBepe
OJIUH pa3.

<HMsI_Tera aTpHOyTbI>
[lepBbiii ypoBeHb, Ha HEM (OpPMHUpYETCsl Lesasi eJUHUYHAsT KOMaHOa K
cepBepy.
<UMsI_Tera aTpuOyThI>
Bonee Hu3kue yYpOBHHM ONHUCHIBAIONIME, HAHHBIE KOTOPBIE
TpedyeTcs nepenarb B 0OpabOTUMKH CTaH3.

</ams_tera>
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</vums Tera>

</stream:stream>

Takum 06pa3oM MOKHO BBIIEIUTb TPH B3aUMOCBSI3aHHBIX aJITOPUTMA.

Anroput™m oOpabOTKH Hauajia Tera, peajid30BaH BHYTPH (PYHKIHH 00padOTUMKa
Havyaja Tera, BbI3bIBA€MOHM NMapcepoM. BXoIHbIMH MapameTpaMH AAaHHOTO aJrOpUTMa
SIBJISIIOTCSL yKa3aTesib Ha OOBEKT MPOTOKOJA, aTpUOYThl Tera, U UMs IMOJyUYEHHOTO
tera. CHayasia TEKYIIMH YPOBEHb YBEJIUUUBAETCS HA €IMHHLY CO34AETCS HOBBIA JIUCT
JepeBa, ¢ aTpuOyTamHu attrs 1 1 IMEHEM name. B ToM ciyyae eciid 9TO NepBbIH JIUCT
AepeBa, TO €cThb TeKymwasisi Hoga B oOobekTe XML He omepaesneHa, ToO B 0ObeKTe
NPOTOKOJIa PUCBAUBAETCSI B KAUECTBE CCbUIKHM Ha BEPXHIOI HOOY — CO3[aHHasi HOJa.
Texymass Hoga B OOBEKTE MPOTOKOJIA NMPUCBAUBAETCSI BHOBb CO3/1aHHOM. [laHHbBIHA

JITOPUTM MOKHO MPEACTABUTH clenyommen 010k-cxeMon(puc 2.9):
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Hauvano

Frotocol
name
attrs

YBENMYITE
YOBEEHE,
CO30aTh HOAY

¥EENMYMTE YOOREHS
MpoToKon. TeKYWMA YooEeHs =pOTOKON. TEKYILIA YR OEEHR+ 1
Coznate NWCT depeea XML, © aTpubyTami attrs 1 MMeHam name

Tekyvinada_Hoga=Co3zgate_Hogy(attrs, name)

HeT
o0a Mepean:

BblycneHe

MpoTOKON.BEERXHAA_HOAa=TeKYILAA_HO0A

BblycneHe

MPOTOKON. TEKYWAA_Hoda=TeKvllad_Hoaa

KaoHel

Pucynoxk 2.9 — Anroputm 00pabOTKH Hayasa Tera

AnroputMa OOpaOOTKM TEKCTOBBIX JaHHBIX BHYTPH Tera, IPHCBAUBAET

TCKCTOBBIC NAHHBIC TCKYIICTO TCra, B TCKYHIHfI JIUCT OCpEBaA. BJIOK-CXCMEI, aJIrOpUTMa

npeacrasieHa ganee (puc. 2.10):
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Hauano

protacol protocol - O6BeKT NpoTOKORA
cata clata - TekCTOBEIE AaHHEIB

BeluicneHe [MpoToKON. TRKYULAA_HOAA. TEKCTORK &_AaHHEe=data

KoHey

Pucynok 2.10 — Anroput™ oOpabOTKH TEKCTOBBIX JAHHBIX BHYTPH Tera
Anroput™M 00paOOTKM KOHLA Tera, B KauyeCTBE BXOJHBIX IapaMETPOB

NPUHUMAaeT OOBbEKT MPOTOKOJAa Ha ocHOBe XML, 13 Hero u3BjaeKalnTcsi 00OpabOTUHMKU
CTaH3, a TakK-ke TeKylash Hoda. AJITOPUTM BBIOMpaeT MepBbld 0O0pabOTUHK,
CpaBHHUBAeT MOJXOJHUT JIK OH JAJisl JAHHOH CTaH3bl, T.€. COBMAAAET JIM MUMS Tera, ero
NPOCTPAHCTBO UMEH (aTpuOyT Xmlns, SIBISIONMNACS YHUKAJIBHBIM AJISI KaKJOrO THIA
CTaH3) C yKa3aHHbIMH B 00OpaboTuuke. Eciu HOJa MOAXOOUT, TO OH OyJET BbI3BaH, B
HOBOM TNOTOKE, a B KayecTBe MNapaMeTpa emy OyIeT mnepelaHa KOMHsl TeKylew
cTaH3bl. 3a TeM OyJeT BhIOpaH cieaylomuid 0OpabOTUHK, €CJId OH €CTb, U aJrOPUTM
noBToputrcs misi Hero. Ilocie Toro kak Bce o0OpaboOTuumku cpaboTalT, Oyner
YHUUTOXKEHA TeKyIas CTaH3a a B KAueCTBE TEKYIIeH BbIOpaH ee ponUTelb.

JlaHHBIN aJITOPUTM MpeacTaBiieH B OJI0K-cxeme Huxke (puc. 2.11):
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Havano

QopadoTunk, | oGpadoTunK _Hoa_nepesl A=npoTokon. ofpaloTunK _HoA. NepEeb i
Hooa Hoaa - nonyueHHoe XML nogaepeen

B2ATe NepELliA . .
F OEpadoTulK _TeKyW M= 00paSoTUMKIM_HO4 _Mepekl i,

oGpaboTUK
O paGoTUMK _TEKYUWMEA Tyl ECTRYET?
CpaeHeHe
HoAk C
ofpadoTUKOmMm
HeT
nogxoquIT? —— Hoda nogxogwr
A -
BblzoE | | Brizeate
obpaboTurka Tekyll il _ofpaboTumk. MeToa_obpadoTk(HoA )
BelGpars
CNeavioWKi - +—— OSpadoTuKMK _TeKyIL A= cCNeayvioui_oBpadoTuk (OGpadoTukK _TeKyLLiA)
oGpadoTyMK
I — o
¥YaaneHwe, | | ¥AoanuTe HOAY W32 NaMATK, oceooBofMTE @8 faHHbg,
aceofomaeHKMe B KauecTEe Tekvileld enBpate ee Npeaka
KoHel

Pucynok 2.11 — Anroputm 0o0pabOTKH KOHLIA Tera
BuyTpu Metona oOpaOOTKM cTaH3, cTaH3a OyaeT mpeoOpa3oBaHa B HY KHbIM

dopmat, U U3 Hee OynyT wu3BjieueHbl AaHHble. OOpPaOOTUMK MOXKET OTHPABHUTH
pe3yabTaT W JOXKAATbCs OTBETa OT NPOTHUBOIOJOKHOM CTOPOHBI, [JiI 9TOrO

ucnob3yercsi, aTpuOyT id. OH JOJIKEH COOep:KaTbCsl y KakAaoh chOpPMHPOBAHHOM
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CTaH3bl, KJIMEHT HWJM CEPBEP OTIPABJSET CTAaH3y, a MPOTHUBOIOJIOKHAS CTOPOHA
OTBEUAaeT APYroW CTaH30H, y KOTOpoH id coBmagaeT C OTIPaBJIEHHOM, 9Ta CTaH3a

BBIOMpAeTCsl U3 MOTOKA M BO3BPAIIAETCS KaK OTBET.
2.4 KoHCTpyHpOBaHHE NPOTOKOJIOB OOMEHa
2.4.1 TIpoTokona ynpasieHus panaamMu

JJist moCTpoeHHs MPOTOKOJIa MOKHO BBIOPATh CJIEAYIOIHE KOHCTPYKLHH SI3bIKa
XML, no aHajoruu c yxe CyWECTByIOmHUM M pabortaomum B cdepe IM cucrem

npotokosioM JABBER[17].
YcraHoBKa coe TMHEHUS

[Tocne ycTaHOBJEHHSI COEIWHEHHsS] TEpBbIM HAUMHAET OONIeHHE KJIUEHT
OTHpaBJisisl CepBepy BEPCHI0 TMoAalepkHUBaeMoro rmnpotokosa XML, mocie uero
OTKpBIBa€TCSl Ter Strem, BHYTPH KOTOPOTro OYyOyT HAaXOOUTCSI BCe IepeaaBaeMble
KJIMEHTOM 3arpocChl.
<?xml version="1.0"7>
<stream:stream xmlns:stream="http://etherx.jabber.org/streams" version="1.0"
xmlns="mydfs:client" to="pgomennoe nms ceppepa" xml:lang="en"
xmlns:xml="http://www.w3.org/XML/1998/namespace" >

3ateM, cepBep BO3BpalllaéT CBOI BEpPCHI0O M stream, U T€ BO3MOXHOCTH,
KOTOpblE OH TMOAJIEPKHUBAET, BO3MOXHOCTH IUIAHUPYETCSl PACIIUPSITh C HOBBIMH
BEPCHSIM, K HHM OTHOCSITCS METOJd ayTeHTH(UKAIMU W TOAJIePKKA CKATUS H
mudpoBaHusi B palIOBON CHCTEME, KOTOpasi MOKA HE TJIaHUPYETCS.
<?xml version='1.0"7>
<stream:stream xmlns="mydfs:client' xmlns:stream="http://etherx.jabber.org/streams'
1d="3722602580' from='gomenHoe nms cepsepa’ version='1.0" xml:lang="ru">

<stream:features>
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</stream:features>

B ciyuae nosiBieHusi ommMOOK B X0[€ MOAKJIIOUEHHUsI, OOHAPYKUBIIASI OMIUOKY
CTOpPOHA JIOJKHA OTIPABUTh CTaH3y cieayionero popmara:
<stream:error>

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

Hanpumep cepBep oOHapy:xui omuOKy pasdopa.

Kiumenr:
<message xml:lang='en'>

<body>Ommbka XML He 3akpspIT Ter body!
</message>

Cepsep:
<stream:error>

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

Cepsgep:

</stream:stream>
AyTeHTHHKaIUS

[Tocne yero mpou3BOOUTCS ayTEHTU(PUKALIUS KIUEHTA, €CJIM OHA TpedyeTcs, U
HauMHAeTCsl OOMEH COOOIIEHHUSIMH MEXKAy CEPBEPOM M KJHMEHTOM. 3aKpbITHE
COEUHEHHUS] TPOU3BOAUTCS 3aKpPhITUEM Tera stream 3aTeM MPOTHBOMOJIOXKHAS
CTOpOHA, [OJDKHA OTHPaBUTh CBOM 3aKpbIBAIOIIMHCS Ter stream W pa3opBaTh
COeJUHEHHE.

Kuenr:
</stream:stream>

Cepsep:
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</stream:stream>
Ha nanHblii MOMEHT TUN ayTeHTU(DUKAUUHU MOAIEPKUBAEMBIA CEpBEPOM OyaeT
UMETb TOJIbKO OJTHO 3HAUECHHE:
<mechanisms xmlns="urn:ietf:params:xml:ns:xmpp-sasl">
<mechanism>NONE</mechanism>
</mechanisms>
[locne yero KJIMEHT BBHIOMpAET MEXAHWU3M ayTEHTH(PUKALHUHUH OTIIPABJIEET €ro
cepBepy:
<auth xmlns="urn:ietf:params:xml:ns:xmpp-sasl" mechanism="NONE" />
[Ipy HeygauHOM MAEHTHU(UIMPOBAHUM KJHMEHTa BO3BpallaeTcsl CTaH3a
CJeIyIoIero Buaa:
<failure xmlns="urn:ietf:params:xml:ns:xmpp-sasl">
<not-authorized/>

</failure>
OOMeH JaHHBIMH MEKTy CEPBEPOM M KJIHEHTOM

[locne ayTeHTH(HKAUUM W YCTAaHOBKM COEAMHEHHsI HAuMHAeTcss OOMeH
IOAHHBIMH MEXAY CEPBEPOM M KJIHMEHTOM. K 9TUM JaHHBIM OTHOCSITCSI BCE OMNEpALMH C
(patinamu B paitioBort cucteme. OHH MOTYT MOBTOPSITCSI U BBITOJIHSTBCS CKOJIBKO
yrOJIHO pa3 U HMATH B JI0OOH mnocienoBaTeabHOCTH. PopmaT 3ampocoB HMEET
CHAEYIOIUHN BU:
<uMsi_tera id='yHUKaJbHBIA HOEeHTHU(DHKaTOp' from="ip anpec wim oTnpaBuTes'
to='"ip agpec nosyuaress' type='tun 3anpoca'/>

Tun 3anpoca MOKeT NPUHUMATD CJAEAYIOMHE 3HAUCHUS:

e set IpH YCTaHOBKE KAKUX-JIHOO MapaMeTpoB, HAPUMEP 3alHCH JIaHHBIX B

(paiin M co3gaHusi AUPEKTOPUH;

e get MOJTYYEHUH KAKUX-TUOO JaHHBIX Y MPOTHBOJIEKALIEH CTOPOHBI,
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HampHMep 3arpoc CIUCKa (parioB BHYTPH JUPEKTOPHH;

* result npu Bo3BpaTe OTBETOB Ha set UJIH get.
3anpoc coepKUMOro JUPEKTOPHUH

Knuent 3ampammBaer y cepBepa COIEpPKUMOE IUPEKTOPUH, IJisl 9TOTO
OTHPABJISIETCSI TET CJIEAYIOMEro COAEPKAHUSI:
3anpoc:
<iq id="mpentudurarop' xml:lang="ru-RU' type='get' to="ip cepepa’>
<readdir xmlns="readdir-data’ dir="nyTp K gUpekTOpHH"/>
</ig>
Otger:
<iq from='"ip cepBepa’ to="ip kiueHTa' type="result’ id="upenTucuxarop™
<readdir xmlns='"readdir-data' dir="nyTph Kk gUpeKTOpPHUH">
<file filename="ums ¢anna 1'/>
<file filename="'ums cpaina 2'/>
<file filename='ums aiina ..'/>
<file filename="ums aiina N'/>
</readdir>

</ig>
3anpoc aTpuOyToB (paityioB

[Tocne 3ampoca comepKUMOro OUPEKTOPHH KJIMEHT 3arpaiidBaeT y cepBepa
coIepKUMOe aTpUOYTOB U THMOB (paiJIOB, 171 9TOrO OTIPABJSIETCS TEr CJEAYIOIEro
COZIepKaHHUsI.

3anpoc:
<iq id="mpentuduxarop' xml:lang="ru-RU' type='get' to="ip cepepa’>

<getattr xmlns='getattr-data' dir="nyTb K paiiyty uam nanke"/>
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</ig>
OTtBer:

<iq from="ip cepBepa’' to="ip kjmeHTa' type="result' id="ugentuduxatop™

< getattr xmlns="getattr-data'/>

<mode>XXXX</mode>
<nlink>XXXX</nlink>

</getattr>

<hg>
* mode — atpubOyThHI (pakina
e nlink — yKCO cCHUTOK Ha parIbl
OTkpebiTHE (harna
3anpoc:

<iq id="mpentudurarop' xml:lang="ru-RU' type='get' to="ip cepepa'>
<open xmlns='open-data' dir="nyTs K paiiny i nanke">
<mode>XXXX</mode>
<desc>XXXX</desc>
</open>
<ig>

mode peKuM OTKPBITHS haijia MPUHUMAET YHCJIOBbIE 3HAUCHUS HATIPUMED
O_RDONLY;
* desc guckpunrop ¢arina.
Otger:
<iq from="ip cepBepa’' to="ip kjmeHTa' type="result' id="ugentuduxartop™
< read xmlns='open-data’' result="XXXX'/>
</ig>

result cogepkHT B cebe 0TBET 00 OIMOKE HIIM YCIIEIHOM OTKPBITHH.
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yCMEIHOe OTKPBITHE.
Urenune ¢arna

3anpoc:
<iq id="mpentuduxarop' xml:lang="ru-RU' type='get' to="ip cepepa’>
<read xmlns="read-data' type='get' dir="nyTb K paiiiny wim nanke">
<offset>XXXXX</offset>
<size>XXXXX</size>
</read>
<hg>
Orser:
<iq from="ip cepBepa' to="ip kiaueHrta' type="result' id="upenrucdpuxarop'>
< read xmlns="read-data' type="result' result="XXXX">
<patckets_1d>XXXX</patckets_id>
<size>XXXXX</size>
</read>
</ig>
* result npuHumaeT 3HaueHue () B cilyuae ycriexa, HHaue HOMep OIIHOKH;
* offset — cmemenre ¢ KOToporo OyIeT NPOU3BOJUTHCS UTEHHUE;
* size B 3ampoce: pasMep CKOJIbKO TpeOyeTcsl IPOYUTaTh, B OTBETE, CKOJBKO
peasibHO OyAeT MPOUUTAHO;
* packets_id npuHHMaeT HOMEp MOTOKA, Yepe3 KOTOPbIH M0 OUHAPHOMY
NPOTOKOJy OyayT MepeaaBaThCsl JaHHbIC.
B ciyuae ycnexa KJIHMEHT OTHpaBiisieT COOOIMEHHe MOATBEPK Jaolee OTIPaBKY,
€CJIM OHO MOJIyYeHO, TO HauMHAeTCs UTeHHe MO OWHAPHOMY MPOTOKOJy, HHAye IO
UCTEUEHHH TalM ayTa (paiyl JOJIKEeH ObITh 3aKPBIT.

<iq from='"ip cepBepa’ to="ip kimeHTa' type="result’ id="npentucurarop>
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< read xmlns='"read-data' type='sublmit' id="maenTudukarop noroka'/>

</ig>
3amnuce B ann

3arnpoc:
<iq id="wpentudukarop' xml:lang="ru-RU' type='get' to="ip ceppepa’>

<write xmlns='write-data' type='get' dir="nyTsp K pabiny uiu nanke">

<offset>XXXXX</offset>
<size>XXXXX</size>

</write>
</ig>

OtseT:
<iq from='"ip cepBepa’ to="ip kiueHTa' type="result’ id="upenTucuxkarop

< write xmlns='write-data' type="result' result="XXXX">

<patckets_id>XXXX</patckets_id>

</write>
</ig>

* result npuHumaeT 3HaueHue () B cilyuae ycriexa, HHaue HOMep OIIHOKH;

* offset — cmemenre ¢ KOToporo OyIeT NPOU3BOJUTHCS UTEHHUE;

* size — pa3Mep CKOJIbKO TpebyeTcsl 3anucarh;

* packets_id — HOMep MOTOKa Yepe3 KOTOPbIH MO OUHAPHOMY MPOTOKOJIY

OyIyT mepenaBaTbCsi JaHHbIE.

B ciyuae ycnexa KJIHMEHT OTHpaBiisieT cOOOIMEHHe MOATBEPKJatolee OTIPaBKY,
€CJIM OHO TMOJIyYeHO, TO HAuWHAeTCs UTeHHe MO OWHAPHOMY MPOTOKOJY, HHAye IO
UCTEUEHHUH TalM ayTa (paiyl JOJIKEeH ObITh 3aKPBIT.
<iq from="ip cepBepa’ to="ip kimeHTa' type="result’ id="upenTucurarop™

< write xmlns='write-data' type="sublmit' id="uaentucdukatop naketon'/>
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</ig>
3akpeiTHE (parina

<iq from="ip cepBepa' to="ip kineHTa' type='set' id="uaentuduxkarop'>
< release xmlns="release-data' dir="myTb K ¢painy' desc="XXXX' >
</ig>

* desc peckpunTop darna.

[lepenmeHnoBanue ana

3arnpoc:
<iq from='"ip cepBepa’' to="ip kineHTa' type='set' id="uaeHtudukartop'>
< rename xmlns="rename-data’ dirfrom="riyTb K (paiiyly Ha JaHHBIA MOMEHT'
dirto="HOBBIN My Th K (paiy' >
</ig>
OtseT:
<iq from="ip cepBepa’ to="ip kiueHTa' type="result’ id="upentucuxarop™
< rename xmlns="rename-data' result='oTBer'>
</ig>

e result HoMep OMIMOKH ONEepaLUH.
VY nanenue daina

3arpoc:
<iq from="ip cepBepa’' to="ip kymeHTa' type="set' id="ugentTucdpuxartop™

< unlink xmlns="unlink-data' dir="myTp Kk pafiay Ha JaHHBIH MOMEHT' >
<ig>

Orser:

<iq from='"ip cepBepa’ to="ip kimeHTa' type="result’ id="npenTucurarop>
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< unlink xmlns="unlink-data' result='orBeT'>
</ig>

e result HoMep OMMOKH ONepalyy.
Y nanenne nupekTopuH

3arnpoc:
<iq from="ip cepBepa' to="ip kineHTa' type='set' id="uaenruduxkarop'>
< rmdir xmlns="rmdir-data’ dir="myTsb K paisy Ha TaHHBIA MOMEHT' >
</ig>
Ortger:
<iq from="ip cepBepa’ to="ip kiueHTa' type="result’ id="upeHTuduxkarop™
< rmdir xmlns='unlink-data' result="oTet">
<hg>

* result HoMep OMHUOKH ONEpPaLUH.
2.4.2 BuHapHBIH ITPOTOKOJI, OOMeHa COAePKUMbIM (haiIOB

BuHapHpIl TPOTOKOJ HCHOJB3YeTCS [JIs UYTeHHsl W 3amucu  aiiioB. OH
COIEPKHUT 3arojoBOK U Tejo. B 3aronoBke HaxoasaTcs HHGOpMAIHS O COIEPKHUMOM.
B tene camo conepxumoe ¢aina. HyxxHo cienatb yueT TOro, ytTo OyyT HOBbBIE TIOJIS,
TaKuM 00pa3oM UMEeeM CJIeAYIOIYI0 CTPYKTYPY:

e D 3arosioBka 16Bit, Oe33HaKOBOE LIEJIOE;

e pasmep 3arojioBka 16Bit, 6e33HakoBoe 1eJI0e;

* HOMEp 3aroJioBKa B MocjeaoBaTeIbHOCTH 32Bit, 6e33HaKoBOE 11eJ10€;

* pasmep Tena 32Bit, 6e3zHaKoOBOE 1IETI0E;

* TeJlo.

JlaHHbIe (halyIOB MepenanTcs 0JIOKaMH, 3apaHee 3aIaHHOTO pa3Mepa.
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2.5 IlocTpoenue kKoH(pUTypaTHOHHOTO (para

B PE3YJbTATC aHAJIU3ad HOqueHHOfI HH(bOpMaHI/IH MOKHO HCIIOJIb30BAaTb

CIAEAYIOIYI0 CTPYKTYPY KOH(PUTYypaIHOHHOTO (haria.
2.5.1 KondurypanuroHHsi aii cepBepa

conf{
* cenus ra00abHBIX TaHHBIX KaK cepBepa TaK U KJIMEHTa
global_data{
extension_dir="<myTp K Nanke ¢ paCIIMpeHUsIMU>";
module_dir="<nyTp Kk nanke ¢ MOgyJsiMu>";
}
* CeKIMsl NaHHbIX UHIUBUAYJIbHBIX IJIs1 cepBepa
server_data{
server_ip=<IP Ha KOTOpOM 0kH[aeTCs MOJKII0YEHHUE KIIUEHTOB>;
bibary_protocol_ip=<npeanoututeibHbii [P a5t OuHapHOro mpoToKoa>;
server_port=<ITopT 1151 NOAKJIIOUEHUS] KOHEUHBIX KJIUEHTOB>;
shared_dir="<myTb K namnke c oOIeI0CTyMHbIMH JaHHBIMH>"
}
* CeKLHUs B KOTOPOH OYAYT XpaHUTBCsI TaHHbIE PACITUPEHHHN U MOAYyJIeH
module_data{
<Ha3BaHHUE MOJYJISI>{

<Ha3BaHHC INapaMETpa>=3HAaUYCHHUC ITapaMeTpa,
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2.5.2 KoH(urypauroHHbi# (pada KJIMeHTa

conf{
* cenust rJ100abHBIX JAHHBIX KaK cepBepa Tak U KJIUEHTa
global_data{
extension_dir="<mnyTp K Nanke ¢ paClIMpeHusiMu>";
module_dir="<nyTp Kk nanke ¢ MogyJsiMu>";
}
* CeKIMsl NaHHBIX UHIUBUAY JIbHBIX AJ1s1 KJIHEeHTa
client_data{
* CeKLIMU CepBEpPOB K KOTOPHIM MOAKJIIOYACTCSI TaHHbIA KJIUEHT.
servers{
server{
server_ip=<"IP anpec cepsepa'>;

server_port=<"nopT cepeepa’>;

}

* CeKLHUs B KOTOPOH OyAYT XpaHUTBCSI TaHHbIE PACIIUPEHUHN U MOAYJIeH
module_data{
<Ha3BaHHE MOJIYJISI>{

<Ha3BaHHC MapaMeTpa>=3HAaUCHHUEC ITapaMeTpa,

2.6 BoiBo

B pesysnbrare anropuTMHUYECKOro KOHCTPYHPOBaHHS, PpeIIEeHO BbIOpATh
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KauecTBe 0a30BOro MNpOTOKOJA 1jisi OOMeHa MeTaJaHHbIMH MpoTokon XML wu
pacIIMpUTh €ro TaKUM O0pa3oM, 4YTOObI MOXHO ObLIO peajn3oBaTh (PYHKLUH
(paitnoBoit cuctembl. PazpaboTanbl NpUHLUMIB OOMEHA JTaHHBIMH MEXIY CEpPBEPOM H
KJIMEHTOM, MPOTOKOJ OOMEHa METaJaHHBIMH M MOCTPOEHbl KOHCTpYKuuH XML.
Onvcan OWMHapHBIA MPOTOKOJ [JIsl Mepedaud coaepkuMoro amnos. PaspaboTana
CTPYKTYpa CO31aBa€MOM CHCTEMBI, U CBSI3H MEXAY MPOrpaMMHBIMH MOAYJsIMH. Tak
ke paspaboTaHa CTPYKTypa KOH(HUIYpalMOHHOTO paiyia aJjisi cepepa U KJMEHTa.
Pa3paboTaHbl OCHOBHBIE QJITOPUTMbl pEAJU3ALMH B3aUMOJEHUCTBUSI KJIHEHTOB H

CEpPBEPOB MEkAY COOOH.

66



3 TIPOTPAMMHOE KOHCTPYUPOBAHHWE ®ANJIOBOU CUCTEMBI
3.1 Betbop XML napcepa

Tak Kak pemeHO UCHoJib30BaHUE (popmaTa mpenctaBieHHsi gaHHbIX XML B
KauecTBe 0a3oBOro (popmara Jjs1 oOMeHa 3alpocaMy ONEpalud MexIy CEPBEPOM H
KJIMEHTOM, TO HeoOxoauMo BbOpaTh noaxopsmud XML anamusatop. Has storo

PacCMOTPEHBI CJIEAYIOLHE aHAIU3ATOPBI:
3.1.1 LibXML2

Libxml2 sto anamuzatop XML Ha s3pike C, pa3paOOTaHHBIA AJjis MPOEKTa
Gnome (HO ucnosb3yeTcs: BHe TaTdopMel Gnome), 9TO OeCrIaTHOE MPOrpaMMHOE
obecrnieueHue JOCTYIMHO B COOTBETCTBHUH C JiniieH3uer MIT.

Libxml2 9T0 oueHb Jierko nepeHocumasi OMOJMOTEKAa, €e MOXKHO coOpaTh U
HCIO0JIb30BaTh 0e3 0coboro Tpyjaa, Ha OOJBIIOM YHCJIe BAPHAHTOB OINEPAIHOHHBIX
cucteM. K Hum otHocstesi: Linux, Unix, Windows, CygWin, MacOS, MacOS X,
RISC Os, 0OS/2, VMS, QNX, MVS, VxWorks, u.t.n. bubinoreka ucnosb3yeTcs B

MoayJje Jabber knuenta Pidgin[18].
3.1.2 QtXML

Mogaynp QtXml obecnieunBaeT pabOTy ¢ MOTOKaMH uTeHUs] W 3anucu XML
JOKYMEHTOB W peanuzauuio ux B popme SAX u DOM. Opgnako, TpeOyeT Hamuue

onbmmoreku QT niis co3naHus NPUIIOKEHUH UCHOJIb3YIOIHUX ErO.
3.1.3 Expat

Expat sT0 6MOIMOTEKA A1 CHHTaKcHYyecKoro aHainu3a XML, HanMcaHHble Ha
sa3pike C. DTO NOTOKO-OPHEHTHPOBAHHBIM aHAJIM3aTOP, B KOTOPOM NPHIIOKEHHE
perucTpupyetr oOpabOTUMKH COOBITUH AJISl 3JIEMEHTOB, KOTOpPbIE aHAJIH3aTOP MOXKET

Haith B XML pokymeHTre (HampuMep HavaJo Tera). J[laHHBIA aHamM3aTop
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MOAJEPKUBAETCS BO MHOTHX sI3bIKax, Takux Kak Erlang, Ocaml, Objective-C, Python,
Simkin, Ruby u np. C nprMeHeHreM AaHHOTO aHAJIM3aTOPA HATMCAHbl TAKHUE MTPOEKTHI
kak Ejabberd - jabber cepBep, u xmpppy - bubinoreka nmpotokosa XMPP s si3pika

Python[19].
3.1.4 Pemenue

Haunbonee noaxonsmuMm aJisi JaHHOM 3ajaud siBJsieTcsl aHaynusaTop Expat, oH
YCHEIHO MPUMEHSIETCSI B TAKOM KPYIHOM MpOeKTe Kak cepsep Ejabberd kommanuu
ProcessOne, nis aHain3a noTokoBoro npotokosia XMPP cuctemsl Jabber. I[TpoTokosn
paspabaTbiBaeMON (palIOBOM CHUCTEMBbI CXOXK MO CBOEH CTPYKType € NPOTOKOJOM

Xmpp, U MPUMEHEHHE JAHHOTO aHAJIM3aTOPA BIOJIHE ONPABAAHO.
3.2 Bpibop OMOIMOTEKH 1151 MOCTPOECHUSI KOH(HUTYpAITHOHHOTO (haria

st coxpaHeHuss  KOH(Urypauuu MporpamMmbl  TpeOyeTcsi  co3gaThb
KOH(pUrypauronHble haisbl. st 9TOM LeaH 1enecooOpasHo NPUMEHHTb OHMOIHOTEKY
XFlib[20]. XF (eXchange Format) - 9T0 yHUBEpCaJbHbIH, JIETKHA U MEPEHOCHUMBIA
(hopmMar nmpencraBieHHs] JAHHBIX B TEKCTOBOM  BHJIE, KOTOPBIH MPOCTO
BOCIIPUHMMAETCSI YEJIOBEKOM M 00pabaTeiBaeTcsl mporpamMMaMu. XF 3HAUMTENBHO
bonee ruOOK u yakoHWyeH, yeM XML. OH MOJHOCTBIO MOAJAEPKHUBAET CTAaHAAPT

Unicode 1 MOXET MPUMEHSITBCS JJISI CO30aHHsI TPUJIOKEHUH Ha PA3IMUHbIX SI3bIKAX.
3.3 MoayJiu pa3pabaTbIBA€MbIX MPHUJIOKEHHH, U HEPAPXHUSI KJIACCOB

B pesysibTaTe npoeKTHpOBaHHUSI UCXOJHAS 3ajaua ObUla pa3duTa HA HECKOJIbKO
noazagau. B pesynbTaTe MpOrpaMMHOTO KOHCTPYHPOBAHHSI OBLIO peasin3oBaHO 47
KJIACCOB W CTPYKTYpP [HaHHbIX. /IS KaxkgoW moja3afgauyd MOKHO MPEACTABUTb CBOIO
HE3aBUCHMYI0 HepapxXui KiaccoB. OOmyo cxemMy (yHKIMOHHPOBAaHUS CepBeEpa

MOHO NPEACTaBUTD cleayoomumM oopasom(puc. 3.1):
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Fnaccel
L OHDMryPaLMoHHOT g
Mo AydeHMA LaHHBI X —>| (Qaiina cepeepa (<€
HeoGxonMmel y oGpadoTunKam BaseConfig,
113 KOHDWUIypaULWMoHHOr o Se;ver(:unﬂq
painna |_|I:I.I'I}.-"-IEHL1EU
MaeneueHme aaHHe x| Knaccel o0paboTkm Hffg;gigt‘ﬂﬂ
ENMACCel MOCTROEHWA] 113 XML, nocTpoedwe |3anpocoe WriteFiles, .
IQ zanpocoe WML Teroe FeadFiles, KOHGUrypaumm:
WriteFile, ReadFile, > Setditributes 1.T.0M. HaIMEREl MAKETOE
SetAttribute, pean3yIo L 1e W Npouse.
CetAttribute W.T.M. Otnpaeka XML WHTepdelic
A TEr0B KNWMEeHTY TagHandler<TaglQ:=
HacnepoeaHwne -~ CozaaHue
IKIEMMNAPRA,
Bblzoe ofpadoTuakoR, nomyYeHMe
MonyueHe OTERTOR HOMEPOE NOPTOE
Ha 1Q 3anpockl ot M APOYMY AaHHEX
KNKMEHTA
Y
Knacc npoTokona MpWemM, oTApaeka,
Ha ocHoee XML COAERMMMOro Hainoe
Frotocal,
ServerProtocol
Knacc GuHapHoro
MNpoToKaona
MpcTpoeHe, FinaryProtocol,
M3 NONyYeHHEB X ConepsuT Binamyprotocolserver

0T KNKeHTa

AAHHEI X CogepHIT
Knaccw onAa .
CCHOBHOM Knacc
NOCTROEHIMA XML CTpykTypa cepeepa
. f -
reroe: Mode, 5tanza, ClientData CNUCoK, 3NeMeHT ServerProgram
TaglQ LNA Kawaoro
KNKMEHTA
lcnone3oBaHKMe, CoaeoHAT 3IKIBMNNARD
CO3NaHKME AeTel
main{argc, argyh

Pucynok 3.1 — Cxema B3aMMOAEHCTBHS KJIACCOB CEpBEpa
Knaceol moctpoennsi 1Q 3ampocoB, W Kjaacchl 0OpaOOTUMKH 3ampOCOB,

OTHOCSITCSI K MoAayJiio pacumpeHusi cepepa LibFileOperations, u moryT ObITh
n00aBJIEHbI B MOCJIEACTBUH, B 3aBUCUMOCTH OT TPEOyEMBbIX HYX].
CxeMa B3aUMOJIEUCTBHSI KJIACCOB KJIMEHTA, MpPEACTaBJI€HA HAa PUCYHKE HHUXKE

(puc. 3.2):
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FNaccel NoCTRORHMA
12 3anpocos OGpaboTYMKK COLEQHNT
WriteFile, FeadFile, & zanpocoe o7 FUSE, (e
SetAttribute, CoznawT 13 BC
CetdAttribute 11.7.0.
A
HacnegoeaHwne
MonyyaHMe MonyueHune
OTNpaeKa Heodxog1MMold
COM e PHNMOra MHDORMALLAI
pafnoe KOHDIMYR AL
CEOBRDY W3 cekun
OTnpaenacTt OaHHE X Mogynel
Ha Cepeep Y L
XML, Knaccel
’ Knacc GUHapHOro
MEUMHWUMaKT I'IDUTUHELEJ'IEL KaHDKrypalKoHHor g
OTERTHI PinaryProtocol ——® alina kneHTa
OT cepeepa Bina rutucnICIiént HMWEHHEU BaseConfig,
R Heobxoanmoi CliantC anfia
A MHE 0P AL A
Y KOHQIMYRaw i,
Knacc npoTokona pa3Mepbl NAKETOER
| HaocHoee XML < 1M ApoYes. CTRYKTYR A
Frotocal, fuse_operations
Client
CoaepHaT CozgaHne
IKIBMMNARA, L
MpcTpoeHKe, nomyueHKe
M3 NONYYEHHEI X aapecoe CRpBERQOE, COnepHAT
0T KNMeHTa HOMEDOE MOPTOB
AaHHBY  CoaepsHAT M NpoYAY JaHHb ¥
Y
Knaccel ana .
CCHOBHOM Knacc
NocTRoOEHMA XML CTpyKTypa .
. -
Feroe: NTur:IEI, stanza, serverData Cnosaps ClientProgram
agld 3NEMEHT OB,
AnA kawaoro ACoLeOHNT
Mcnone3oeEaHKe, cepeepa IKIEMMNARD
CO30aHKE ARTE
maini{arge, argy)

Prcynok 3.2 — CxeMa B3aUMOJIEUCTBHS KJIACCOB KJIMEHTA
3necp oOpaboTunku 3anpocoB oT FUSE u kiaccel 1Q 3anpocoB, sBIsOTCA

YaCTblI0O MOOYJA PpaCIIHPCHHS KJIHUCHTA, KOTOprf/i MOJKET OBITh paClIkupCH, IJId

TpeOyEeMBIX HY K.
3.3.1 Knaccwel ¢popmupoBannst XML Teros

[TpoTtokon Ha ocHoBe XML, cocTtouT u3 18 KJaccoB, HEOOXOOUMBIX IJIsI

noctpoeHuss XML TeroB, u HU3BJ€YECHHS] U3 HUX HaHHbIX. OHU MpPeaCTaBJICHbl HUKE

(puc 3.1)
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Rrdir

BaseOneData

LnlinkFile

GetAttr

OpenFile

FilelnfoSubtag ReadDir

Mode |ef4————/ Stanza |e———-o T2QIQ ReadFile

_Kinds_iterator ReleaseFile

WriteFile

BaselLinkData leg——— LinkFile

BaseTwoData [——— Chmod

Pucynok 3.1 — Cxema HacsieqoBaHHs KJIaCCOB peIU3ylomux nocrpoesne XML

Mhkdir

OHM peayu3yI0T ClieayIolue Noa3aaauu:

* Node - onuceiBaeT e guHUUHBIN 351leMeHT XML nepesa;

* _Kinds_iterator — omnuceiBaeT uaTepdernc mis nepedbopa snementoB XML
IepeBa;

* Stanza — ONMUCHIBAE€T MOJHOCTHIO C(OOPMUPOBAHHBIA TET, KOTOPBIA MOKET
OBITh OTMHPABJICH IO CETH, B HEM €CTh aTPUOYTHI, TAKHE KaK UACHTH(PHUKATOP
OTCBUIAIOIIEH CTOPOHBbI, HIAEHTHU(UKATOP MNPHHUMAIONIEH, YHHKAJIbHBIA
UACHTU(UKATOP CTaH3bI;

* TaglQ — peanusyeT npoTokoJ oOmMeHa B hopMaTte «3anpoc-OTBET» KJIUEHT

b0 cepBep MOryT ApPYr y Opyra 3ampOCHTb ONpeleJSieHHble NeHCTBHS,
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HampyUMep «OTKpbITh (pali» B OTBET HAa UTO CEpBEp HOJIKEH

[IPOAHAJIU3UPOBATH BOSMOXKHOCTb OTKPBITHSI H BEPHYTb PE3YJIbTAT.

CJ'IG,H}’IOH.II/IG KJIACChI PCAJIM3YIOT CaM obmMeH JaHHbIMH

GetAttr — peanusyeT Ter, KOTOpPbIM (pOpPMHpPYET 3ampoc Ha MOJIyUYEHHE
aTpuOyTOB (parina. B HEM peasin3oBaHbl METOAbI 3aJaHUsI UMEHH (haiyia U
ero aTpuOyToB, noaydyenus ux u3 XML ¢opmara;

OpenFile — peanusyeT Ter OTKpbITHs (pania, oH (popMHUPYET 3ampoc Ha
OTKpBITHE (paiiyia CEpBEPOM, H OTBET O PE3yJIbTATE OTKPBITHSI;

ReadDir — peanusyeT Ter 3anpoca COAEPKUMOro AUPEKTOPUH, (POPMHUPYET
3aMpOC M BO3BPAIIAET OTBET CO CIHCKOM (PaiyIOB U KaTaJIoOroB;

ReadFile — d¢opmupyer 3anpoc Ha urteHue ¢paiyia, U3 KJIHEHTAa B
OMpeJesIeHHOW  MO3WIMH,  BO3BpAIlaeT  WAEGHTU(HUKATOP  MaKETOB
HEOOXOIUMBIX IJIsl OTHPABKU JAHHBIX MO OWHAPHOMY MPOTOKOJY, 00BEM
OAHHBIX KOTOPBIE MOKHO MPOUYECTH;

ReleaseFile — dopmupyet 3anpoc Ha ocBoOoxaeHue panna. Korma Ha
KJIMEHTCKOH MpOrpaMMme MPOUCXOIUT 3aKpbiBaHWe (hpaiyia OHA OTHpPAaBJISIET
TEr W CEpBEpP OCBOOOXKIAET CBSI3aHHbIE C HUM pPECYPChl, BO3BpaIlasi
NOJTBEPKIACHHUE;

WriteFile — ¢dopmupyet 3anpoc Ha 3anuch aiia, B 3anpoce nepegaeTcs
MO3UIUS 1JIsI 3alTUCH, O0BbEeM HaHHBIX IJIsl 3allUCH W UMs pailyia, a Tak-xke
BO3BpamaeTcs, OO0OBbEM CKOJIbKO JaHHBIX  yAQJIOCh  3amucaTh, U

UACHTU(UKATOP NaKeTa AJis epeJaud yepe3 OMHAPHBIA MPOTOKOJ.

B PpE3yJbTAaTC aHAJIn3a KJIACCOB OBUIO BBISIBJIEHO UTO UaCTh U3 HHUX nepenarT

BCCro OJUH HJIKM JIBa HWJIKM TPH IIapaMETpa, YHCJIO HJIK CTPOKY H BO3BpPAIIAOT TOJIBKO

pesysbTar. Tak HampuMmep AJisl CO3IaHWsl JUPEKTOpPUM TpeOyeTcsl mepenaTh MyTh K

COSH&B&CMOﬁ Marke " peKUM (npaBa I[OCTyrIa), H BEPHYTb OTBCT- LECJIOC YHUCIIO

CBHUIOCTCJIbCTBYIOIICC 00 YCIICIMHOM 3aBCPIICHHUH T.C. O, 1100 00 OH_IH6KC, 3HAUCHHEC —
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errno, B TO BpeMsl Kak [Jis U3MEHEHHs TpaB Ha ¢aiy notpedyercsl nepeaaTb Te Ke
nanubie. MUms ¢aiina, npaBa 1ocTyna U BEpHYTb OTBET 00 ycnexe onepauuu. [1o sToi
npuurHe ObUT BbiaesieH kjacc BaseOneData koTopwiii peanusyer, oOliue IeUCTBHUS,
obmue mag takux kKiaccoB. Kiaccel BaselLinkData, BaseTwoData, BaseOneData
BBIBEJICHBl M3 OAHOTO KOJAA, uyepe3 Makpochl. OT HHUX HAcJEJOBaHHBI CJEAYIOIHE
KJIACCHI:
*  RmDir — onuceiBaeT Ter ¢ uMeHeM aiiia, HeOOXOIUMBIM IJisl yAaJIeHHUS
OUPEKTOPHH;
e UnlinkFile — onuceiBaeT ter ¢ uMeHeM paia 11sl yHHUTOKEHHS KECTKOH
CCBUIKM Ha (paiin (ynanenus daitna);
e LinkFile — onuceiBaeT Ter ¢ uMeHeaMu OBYX (padjIoB U aTpHOyTaMH, s
CO3JJaHMSI KECTKOH CCBUIKH Ha (pai;
* Chmod — onuceiBaeT Ter, ¢ UMEHEM (ania U PEeKUMOM, IJisI U3MEHEHHSI
pexuma gocTyna K aiiy;
* Mkdir — ¢dopmHupyeT TEr ¢ UMEHEM U PEKUMOM JIOCTYNa OUPEKTOPHUH AJIsI
CO3/aHUS.
Tak ke ObUIO BBISBJICHO, YTO aTpuOyThl (paiyia, peasuzyemble CTPYKTYpOH
fuse_file_info mepenanTcss B HEKOTOPBIX CiydasiXx, KaK HalpuUMep MPH OTKPBITHH
(patina, mpu UTEHWH W MPH yJajJdeHUW paityia, U JaHHBIA Ter ObLI BBIHECEH B KJIAcC

FileInfoSubtag, KOTOpBIH OMUCHIBAET MO SJIEMEHT 3aMpoOcCa.
3.3.2 Knaccpl 00paboTKH cTaH3 MpOTOKOJa Ha ocHoBe XML

st 0OpabOTKM 3alpocOB C CEpPBEPHOM CTOPOHBI ObUla OpraHU30BaHA
ciedyiomasi uepapxusi KJIacCOB, OHA COAEPXKUT 12 KJaccoB W OAMH HUHTepdeic

(puc.3.2):
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BaseOneOperation=T =

BaseOneOperation< Chmod = (el——— ChmodFile

BaseOneOperation= LinkFile = le——— LinkFiles

BaseOneOperation= Mkdir > |leg———+— MkDirs

BaseOneOperation< Rmdir > fel——— RmDirs

BaseOneOperation< UnlinkFile = lag—— UnlinkFiles

1--_-_-_-_-_-_'_'—'—-—

TagHandler= TaglQ =

GetAttributes

OpenFiles

ReadDirectory

ReadFiles

ReleaseFiles

WriteFiles

Pucynok 3.2 — Cxema HacienoBaHHs1 KjiaccoB 00padboTku IQ 3ampocos.

3necy untepderic TagHandler peructpupyercs BHYyTpH Kjacca Protocol mist
00pabOTKH 3alpoCOB MPHUXOISMMUX C MPOTHBOMOJOXKHOM CcTOpoHbl. Kaxknas
npuienmasi MoAXoAsiasi CTaH3a, 3aperucTpUpOBaHHasi [Jis 00paboTku Oyner
BbI3bIBaTh MeToJ handleTag(T &tag), BHyTpH OOBEKTa KOTOPBIM 3apErMCTPUPOBAH
st ee 0o0paboTKU. OcTtajibHble Kjacchl 00pasyloT OHOJMOTEKY omnepauud Haj
(patimamu  3aperucTpupoBaHHyl® B cepBepe. Kiaccel  HacienoBaHHbIE — OT

BaseOneOperaion peannsyloT oOpabOTKy C TaH3, KOTOpPble CXOJHbI APYT C IPYroMm,
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TOJIbKO BBITIOJIHSIIOT OEHCTBHUS Hal (paiyioBo cucTeMor. OHU peaiu3yloT BCEro OgvH
abctpakTHb MeToA virtual int fileFunc(T* filetag); KOTOpBIN MPOU3BOIUT ONEPALHIO
Hag ¢, ¥ BO3BpAIIAET pPe3yJbTaT B BHAE LEJIOr0 YMCa, COAEPKAIIEro 3HaueHHe
-errno inOo 0 B ciyuae ycnexa. Kiacchl BBINOTHSIOT CAEAYIOIHE TEHCTBHUS:
e ChmodFile — o0paboTtka cran3sl peanudyemod kiaaccom Chmod,
U3MEeHeHHe aTpuOyTOB (haita;
* LinkFiles — obpaboTka ctaHnsbl peasuzyemor kiaaccom LinkFile, co3nanue

KECTKHUX CCBIIIOK;

e MkDirs — o06paboTka cTaH3bl peanusyemor kiaccom Mkdir, coszmanue
OUPEKTOPHH;

* RmDirs — o00paboTka cTaH3bl peanuzyeMor kjaccoMm Rmdir, yganenue
OUPEKTOPHH;

* UnlinkFiles — o0paboTtka ctanssl peanusyemon kjaccom UnlinkFile,

yAaJIeHHe KECTKHUX CCBUIOK;

* GetAttributes — o0paboTka cTaH3bl peanusdyemon kjaccom GetAttr,
noJiyueHue aTpudyToB (paia;

* OpenFiles — o0paboTka cTaH3sl peanudyemort kiaccom OpenFile,
OTKPBITHE (paioB;

* ReadDirectory — o0paboTka crtaH3bl peanudyemon kiaaccom ReadDir,
YTEHHE COAECPKUMOTO TUPEKTOPHH.

* ReadFiles — o0paboTtka ctan3pl peanusyemoi kiaccoMm ReadFile, utenue
coAepKUMOro (haiJIoB, U Mepegaua ero no OMHapHOMY MPOTOKOJY.

* ReleaseFiles — o0paboTka ctaH3bl peanusyeMor kiyaccom ReleaseFile,
OCBOOOXKIEHHE PECYpPCOB OTKPBITHIX (hpaHJIOB, MPOBEPKAa BO3MOKHOCTH
OTKPBITHUS;

*  WriteFiles — o0paboTtka ctansbl peanudyeMol kiaccom WriteFile, 3anuch

(paliyIoB HA IUCK, MPHUEM JIAHHBIX MO0 OUHAPHOMY MPOTOKOJIY.
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3.3.3 Knaccel npoTtokoJia Ha ocHoBe XML

Insa nepenaud u npueMa copMupoBaHHbIX XML HaHHBIX MO CETH W BBI30BA

00pabOTUMKOB, ObLJIa peajii30BaHa ciaeayomas uepapxus kiaaccon(puc. 3.3):

Client

Protocol

-
-

Server

TagHandler< T =

IQRespD

IQHandleD

PucyHok 3.3 — Kiaccel ¥ CTPYKTYpBl JaHHBIX TPOTOKOJIa Ha ocHOBe XML.

TyT peannsoBano 4 KJjlacca v 2 CTPYKTYpPbl JAaHHBIX.

* Protocol - 6a3oBbIil Kjacc 15l cepBepa M KJIHEeHTa. B HeEM peasu3oBaHbI

METOJIbl AJisl pe3ucTpanuu oopadotunkoB IQ 3ampocoB, U 06pabOTUHKOB
3aIIPOCOB MPOU3BOJIBHBIX TEroB. OH HHULIMUPYET HAUaJIbHbIN TEr, 3amyCKaeT
OTAEJIbHbIA MOTOK i1 0OpaOOTKHU AAHHBIX, H OPraHU3yeT BCIO 0OpabOTKY
XML teros. HauboJiee BaxXHbIMH METOAMH B KJIACCE SIBJISTIOTCS:
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);
OHM 1npUHMMAlOT B KayecTBE MapaMeTpa, KJjacc pealusylomur
TagHandler<T> u BbI3pIBalOT 00pabOTUMK, Xmlns — MPOCTPAHCTBO UMEH
XML Tera, KOTOpbIM HYkKHO 00pabaTbiBaTh, name — HMsI TEra;

* TagHandler<T> wunTepdeiic peanusyomuid o00pabOTKy Tero, Bce

00pabOTUMKHU JOJIKHBI €IO PEaI30BbIBATD;
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e IQRespD u IQHandleD — BHyTpeHHHE CTPYKTYypbl, pPEAIU3YIOIIHE
00pabOTKy Teros;

* C(Client — peanusyeT NOJKIIOYEHHUE K CEPBEPY, KJIACC CONEPKUT METOL
void connect_server(string address, u_int16_t port);
OH opranusyeT NOJKJIUYEHHE K cepBepy, address 9To aapec cepeepa B CETH,

a port 9TO MOPT Ha KOTOPOM CEpBEP OKUAAET MOJKIIOUEHHE KIIMEHTA.
3.3.4 Knaccbl OMHApHOTO MPOTOKOJIA

buHapHbIF TPOTOKOJI COCTOUT U3 TPEX KJIACCOB, H TPEX CTPYKTYP HaHHBIX(PHC.

3.4):

BibaryPacketHeader BufferFiller

BibaryPacket

BinaryProtocolClient

L

BinaryProtocol
1_‘—-—-_______'

BinaryProtocolServer

Pucynok 3.4 — Knacchbl ¥ CTPYKTYpbI JaHHBIX OMHAPHOTO MPOTOKOJIA.

JlaHHBIE KJIACCHI MCTIOJB3YIOTCS ISl peasi3allid, UTEeHHsl U 3anucu ¢aios. B

HUX PEaM30BaHbl CJeAYIOIHE NOA3adauu:

e BinaryProtocol - OnuceiBaeT caM NpOTOKOJ OOMEHa MeXJy KJIHEHTOM H
cepBepoM B 00a HamnpasiyieHUst. OH COIEPKUT OOIIKe KaK JJisl KJIHEeHTa TakK U
IJisl CEpBEPHOM YaCTH METOMbl, IJIs1 Mepejayd W NpHema AaHHBIX uepes
nakeTsl. B HeM peasu3oBaHbl METOIbl OTHPABKH W TIOJyUCHHS JTaHHbIX.
OCHOBHBIMH BHEIIHUMH METOJIaMH JJIs1 HETO SIBJISIIOTCSI:
void setFillBuffer(void* buffer,size_t size,unsigned long int pktID);

OH CTaBUT B OXHUAaHHE 3aM0JHEHHS] JAHHBIMH HEKOTOporo Oydepa
buffer — anpec mamsaTu Kyjaa 3arpyxaiTcsi IpUHUMAaeMble TaHHbIe

size — pa3mep, CKOJIbKO JAaHHbIX HEOOXOOUMO MPUHSTD
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pktID — wuneHTH(HUKATOp NMAKETOB M3, KOTOpble OyIayT 3amojHSATbCS B
oydep.

void waiteFillBuffer(unsigned int pktID);

OcTaHaB/IMBAaE€T BBI3BIBAIONIMK MNOTOK, A0 TOTO MOMEHTa I[IOKa He
zanosiHuTCcsl Oydep. pktID — npeHTudukaTop nakeTa, AaHHbIE KOTOPOTO
3anoJiHsiioTcs B 0yddep.

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

OTrpaBiisieT JaHHbIE.

buffer — O0ydep ¢ naHHBIMU 1151 OTIIPaBKH;

size — pasMEp OTIIPABJISACMbBIX HAHHBIX

pktID — wupeHTH(HUKATOp MNaKeTOB, B KOTOPbIX OyAyT OTHpaBIATCS
JOaHHBIC.
startTread(int skt_id); - MeToA KOTOpBIM 3amyCKaeT MNOTOK NEepeaauu
JaHHBIX.
skt_id — wupmeHTH(dHUKATOP COKeTa, uyepe3 KOTOpblH OymyT mnepegaBaTbCsi
JaHHBIC.

void disconnect(){ } - Pa3pbIB coeAMHEHUS], U 3aKPBITHE COKETA;
BinaryProtocolClient —  omucbiBaeT MeETOJ  HEOOXOOWUMBIA  JJIs
NOJKJIOYEeHUs1 K cepBepy void connect_server(string address, unsigned
short port); roe, address — anpec cepBepa B CETH JUOO TOMEHHOE HMS, a
port — MOPT HA KOTOPOM CepBep OKUAAET MOIKJIOUEHHE KJIMEeHTa, 4epes
KOTOPBIA OYyIeM MOJKJII0UAThCS;

BinaryProtocolServer — opranusyeT 0XuJaHHE MOAKJIIOUEHHST KJIHEHTA;
BinaryPacket — OmnuceiBaeT coaepKUMOe OJHOTO TaKeTa [1aHHbIX,
COCTOSIIIEro 13 3aroJioBKa U Tejla ¢ CaMUMH JaHHBIMH;

BinaryPackeHeader — 3arojioBok nakera nepegaBaeMoro no CeTH.
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e BufferFiller — cTpykTypa ucnosbdyemasi OJjisi OpraHU3alMi OXHIAHHS
3anoJiHeHust Oydepa.
JlaHHble uepe3 OWHAapHBIA MPOTOKOJ TMEPEAAIOTCS BHYTPH  CTPYKTYP
BibaryPacketHeader u BibaryPacket.
3arosioBoK naketa OMHapHOro MpOTOKoJa, cTpykTypa BibaryPacketHeader onmcana
cJIeAyI0IKUM 00pa3oM:
#pragma pack(push,1)
struct BibaryPacketHeader {
unsigned long int pktID;
Hnentudukarop nepegaBaeMoro nakera.
unsigned short headSize;
Pasmep 3arosioBka.
size_t bodySize;
Pasmep tena.
};
#pragma pack(pop)
CtpyKTypa onuchiBaouas OMHapHbINA MAKeT:
struct BibaryPacket{
BibaryPacketHeader header;
void * body;

Ok3eMIuUisip kiacca BinaryProtocolServer cosmaercsi B cepBepe Uisl KaxKgoro
MOJKJIIOUEHHOTO K CEpBEPY KJIMEHTA, a B KaKJOM MOAKJIIOYEHHOM K CEpBEpY KJIMEHTE
cospaetcs sKk3emIuisip BinaryProtocolClient, nns kaxamoro cepepa. OHO nepeaaeTcst

BO BCE MOJYJIH BHYTPH PACIIMPEHUH CEPBEPA U KJIMEHTA COOTBETCTBEHHO.
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3.3.5 Knaccel uteHnsi KOH(pUrypauroHHOro ¢ama

Kondurypaumonnsiii ¢aii, nmocTpoeH ¢ vcnojb3oBaHuem oubamoreku Xflib.
BasoBeii  Kjacc, OTKpbBaeT (padWa M UYMTAET JaHHbIE COBNAJAIONIHE C
KOH(PUT'ypalMOHHBIM (pajioM cepBepa M KJIHMEHTA, WHHLHAIU3HPYET HEoOXOIUMble
noJist. KinmeHTckui, v cepBepHbIH Kjlacc HAaCcleoyl0TCs OT HEro, U YMUTAIT CBOH YaCTH.
BasoBpii  kjmacc  peaymzoBan B MmopyJie  BaseConfigFile.h,  cepsepHblit
ServerConfigFile.h, a knuentckuii B ClientConfigfile.h

Cxema HacjielOBaHHSI KJIACCOB UTEHHUSI KOH(UIypalMOHHOro  dpaitia

npeacTaBlieHa ciaeayiomumM oopasom (puc. 3.7):

ServerConfig

* o
-,

BaseConfigFile

ClientConfig

Pucynok 3.7 — Cxema HacjegoBaHHSI KJIACCOB UTEHHsI KOH(PUTYpPalMOHHOTO
(paiina.
BasoBblii ki1acc onpenesieH ciegyomum o0pa3oM:
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 xfCharToInt(xfChar* str);
string xfCharToStr(xfChar* str);

long int getModuleAttributeInt(wstring modulename,wstring attr,long int defval
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[Tonyuenne atpubyta mMopmysisi, modulename — uMsSI MOOyJisl, 9TO CEKLHUS B
KOH(pHUrypalmoHHOM dpaiijie TJie MOJYJib JOJIKEH COXPAHSTh CBOU JaHHBIE, attr — UM
aTpuOyTa KOTOpPBIH HEOOXOOUMO MOJIyuuTh, defval — 3HaueHHe Mo yMOJIUaHHIO, OHO
Oynet nepesaHo (PyHKLUHMEHR eciid aTpHOYT OTCYTCTBYET.

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

xfNode* getMofuleAttribute(wstring modulename, wstring attr);

modulename — ums mMoayJisi, attr — ums aTpuOyTa, BO3BpallaeT HOOY Ha
yKa3aHHbIH aTpUOYT.

BaseConfigFile(){ };

BaseConfigFile(char* filename);

KoHcTpyKTOp, B KauecTBe napameTpa MPUHUMAET UMsI KOH(PUTypallHOHHOTO (haria.
char* getModulesDir();
BosBpaiaeT AUpEKTOPHUIO C MOAYJISIMH.
char* getExtendsDir();
MOJIy4yaeM JUPEKTOPHUIO C PACITHPEHUSIMU
xfNode* getModuleDataNode() {return moduledata_node;};

BosBpamaeT HOy, KOTOpasi yKasblBaT Ha CEKLHIO /1€ BCE MOJYJIM COXPaHSIOT
CBOM JIaHHBIE.

virtual ~BaseConfigFile();

JHecTpyKTOp 3aKpbIBaeT KOH(PUTYypaMOHHbIN (hai
Knacc koHdurypanmonsoro ¢aina ceppepa

Otor kjacc ompegeneH B wMoxayJsie ServerConfigFileh oH copepxur
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BO3MOKHOCTH TOJIyUEHHS] YHUKAJIBHBIX ISl CépBepa JaHHBIX U3 KOH(PHUTypaHOHHOTO
(paiina.
class ServerConfig : public BaseConfigFile
{
protected:
xfNode* server_node;
string shareddir;
unsigned short serverPort;
unsigned short serverBinPort;
string serverlP;
public:
string getIP(){return serverlIP;}
IP agpec uepes3 KOTOPbIH cepBep OyAET 0KUAATH MOAKIIOYEHHE KOUEHTOB
unsigned short getServerPort() {return serverPort; }
NOJIyUYEHHE MOPTa Yepe3 KOTOPbIM cepBep OyAeT OkKHAAaTh NOIKIIOYEHHS K MPOTOKJITY
Ha ocHoBe XML
unsigned short getServerBinPort() {return serverBinPort; }
MoJIyueHHe TMOopTa uYepe3 KOTOpBhIH cepBep OyAeT OXHAAaTh TMOJKJIIOUEHHS TI0
OMHApPHOMY MPOTOKOTY
string getSharedDir(){return shareddir;};
JHpeKTOpHUs B KOTOPOH XpaHsTCcs (paiiibl AOCTYIHbIE uepe3 naHHbil cepsep PC
ServerConfig();

virtual ~ServerConfig();
Knacc koHdurypanmonHoro ¢aina KiveHTa

Oror xiacc onpeneseH B wMmopyJsie ClientConfigFile.h on coapepxur
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BO3MOKHOCTH TIOJIYUEHHS] YHUKAIbHBIX [IJIsI KJIMEeHTa NaHHbIX U3 KOH(PHUTYypalOHHOTO
(paiina.
B HyTpH maHHOro 3aroJloBOUHOrO paiaa Tak-xe onpeaesieHa CTpyKTypa:
struct ServersConfStruct{
unsigned int bin_port;
unsigned int xml_port;

string server_address;

Ona coaepHUT MOpT OMHAPHOTO MPOTOKOJA W MPOTOKaJo Ha ocHoBe XML a
TaK-)Ke agpec KaxJaoro cepBepa, K KOTOPOMY HOJIKEH ObITh MOAKIIIOUEH KITHEHT.
Cam kJjacc KOH(UTypalMOHHOTO (hpaiiia KJIMEeHTa OMMCaH CcleayomumM o0pazom:
class ClientConfigFile: public BaseConfigFile {
protected:
xfNode* client_node;
xfNode* servers_node;
public:
map<unsigned int,ServersConfStruct> getServers();
Mertop Bo3BpamaeT ciaoBapb cTpyKTyp ServersConfStruct, KJI0uoM SIBJISIETCS LIEJIOE
YHCJIO, COOTBETCTBYIOIIEE TMOPSIAKOBOMY HOMEPY 3alMCH B KOH(HUTypallHOHHOM
(aiine. B cTpyKType conmepxkarcsi mOpPThl U aJpeca CEpBEPOB K KOTOPBIM [TOJIKEH
OBITb MOAKJIIOUEH KJIEHT.
ClientConfigFile();
virtual ~ClientConfigFile();

private:

};
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3.3.6 OCHOBHBIE KJIacChl cepBepa

I'pynna kjacc U CTpyKTypa KOTOpPble OPraHU3yeT OCHOBHYIO YacTbh CEpPBEpA, HE

UMeeT HacaeqoBaHusi(puc. 3.5).

ServerProgram clientData

Pucynok 3.5 — Knaccel opranusymoliiyge OCHOBHYIO YacTb cepBepa.

Knacc ServerProgram siBisieTCsl OCHOBHBIM B CEPBEPHOM YacTH rporpammsbl. OH
COJAEPKHUT KOHCTPYKTOP BHYTPH KOTOPOTO BBITOJIHSIETCSI OCHOBHOM LIMKJI MTPOrPAMMBI.
OH  comepxur  mone  ServerConfig* sc;  BbimosHSIET ~ KOHCTPYKTOP
KOH(pUrypalMoHHOro (palaa, CUYMThIBasE M3 HEro HOMepa MOPTOB AJjisi OHHAPHOIO
MMPOTOKOJIA U NPOTOKOJIa Ha ocHOBe XML Ha KoTOpoM pacnosiokeH cepeep. B metone
int ServerProgram::createSocket(uintl6_t port) OH cO30a€T HOBOE COKETHOE
COEIMHEHHE, Yepe3 KOTOopoe OH OyaeT oOMEHMBAThCS C KJIMEHTaMH JAHHBIMH. 3aT€M
3aMyCKaeT IMKJ, OKUOAHUS MOAKJIIOUEHHS KJIMEeHTa. [JJIs1 9TOro UCcnosb3yercst MeTO.
waiteSocketConnection(i32SocketFD);. Ilocine TOro kak KJIHMEHT IOJIKJIIOUMIICS IO
ABYM TMPOTOKOJIaM CO3HAETCSl MOTOK, KOTOPbIM BBHIMOJHSET OOpabOTKY HOaHHOTO
KJMeHTa, BHYTpH yHKuM void* client_thread_func(void* data ). ITapametp data
coOep:xkuT cTpyKTypy clientData ¢ nByms1 uaeHtugukatopamu cokeron. [locie yero
CosparTcst 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) 3gmecTp mnepegaercsi Kjaacc OHHApHOTO
NPOTOKJA, W MpOTOKOoJa Ha ocHoBe XML. DyHKIMS BO3BpAaIAET YHHKAJIbHBIM
UACHTU(UKATOP 3aPETUCTPHPOBAHHOIO KJIMEHTa MOAYJisl. OH HCMOJb3yeTCsl BHYTPH
mMoayJed. [laHHbI WaeHTHUKATOp OyIeT mepelnaH MpH OTKIIOUEHHH KJIMEHTA, s
TOrO UTOOBI B MOAYJIE MOKHO ObLIO YIAJINUTh AAHHBIE OTHOCSIIHUECS UMEHHO K 9TOMY

KJIMEHTY. 3aTeM, BBINOJHSIIOTCS METOIbl KOTOpbIE 3alMyCKalT O0OpabOTKYy KJIMEHTa
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bs.startTread(i32ConnectFDb); HMuunuupyer moTok BHYTpU OHMHApHOrO MPOTOKOJA,
Jist 00pabOTKHU IaHHBIX OT MoJib3oBateds, serv.parserCreate(i32ConnectFD); co3naet
TaKOH-)Xe MOTOK sl 00pabOTKH JaHHBIX MO MpoTokonay XML serv.startParsing(); -
3amycKaeT oOpabOTKYy TEroB MOCTYMAKIIUX HA CEPBEP Yepe3 MPOTOKOJ HAa OCHOBE
XML, 3TOT MeTOH 3aBEpUIMTCS TOJIBKO TOrJa KOrga KJMEHT 3aBEpIIUT CBOE
coequnenre. Ha atom srane BeizoBercst pyHkuus unregisterModule(modid); BHyTpu
MOJYJIsl, KOTOpasi OCBOOOJUT HJaHHBIE CBSI3aHHbIE C MOIYJEM, U yOpaTh 0OpabOTUYHKH

TEroB B cepBepe.
3.3.7 Knaccel pacmiipeHun cepeepa

Hurtepdelichyio yacTh MOIyJiedl pacHIMpeHHi cepBepa MNPeacTaBisioT [Be
pyHKUIMH:

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

void unregisterModule(unsigned int mid);

B Ha paHHBI MOMEHT Bce AEWCTBHSI Haj hbaljaMH peaqn3oBaHbl B MOAYJE
LibFileOperation, oH BbINOJHSET 0a3oBble omnepauuu ¢ QailaMHi, Takhe Kak
OTKPBITHE, YTEHHE, 3aMHUCh, IPOCMOTP COJAEPKUMOrO KaTajaora, Co3JaHue U yaaJeHue
CCBUIOK Ha (paisibl, OTKpbITHE hadaa U Apyrue. MoayJib COAEPKHUT HPOTrpaMMHBIM
MOZYJIb Main.cpp peaju3yomui JaHHble (DYHKIHH.

CrpykTypa 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 oOpaOOTUMKOB NeWCTBUM Hapg anaamu. CroBaTh static
map<unsigned int,moduleStruct> modules; comepkuT HaOOp STHX CTPYKTYp, s
KaXJOro TMOJKIIOUEHHOro KiueHTa. Kiiouom croBapsi sIBAsSIeTCS  yHHUKaJIbHBIM
UIEHTU(UKATOP KJHUEHTa, KOTOpPbIH reHepupyercsi B (pyHkuuu registerModule, u

BO3BpAIIAETCs B OCHOBHYIO IPOTPaMMYy .
3.3.8 OCHOBHOM MOJyJIb KJIMEHTA.

OcHoBHOM MOOYJIb KJIHCHTA, PpPCaIM3yCTCdA CIACAYIOIUMH KJIAaCCaMH H

CTpyKTypamH (puc. 3.7)

ServerData ClientProgramm

Pucynok 3.6 — Knacchbl M CTPYKTYpbl OCHOBHOH YaCTH KJIMEHTA.
Knacc ClientProgramm peanu3yeT OCHOBHOM LHKJ pa0doThl KiueHTa. [lossmu

JaHHOIr'o Kjacca siBJIAIOTCA.

* ClientConfigFile cf — o9k3emmisip kJjacca KOH(UIypalMOHHOTO aia
KJIMEHTA.
» ServerDataMap serversData — cjoBapp, KJIIOYEM €ro SiBJsS€TCSI HOMEp

cepBepa B KOH(UTypaUHMOHHOM cpaiiie, a 3HaYeHHEM 9JIEMEHT CTPYKTYpbI
ServerData.
CrpyxkTtypa ServerData onucana ciaegyomum o0pasom:

struct ServerData{
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Client* cl;
BinaryProtocolClient* clbin;

};

Ona conep:xuT yKkasaTeau Ha sk3eMiuisip kiacca Client u BinaryProtocolClient.
KnueHT oJHOBpEMEHHO MOIKJIOUAETCSI K HECKOJIbKUM CepBepaM, H COXpaHseT
yKaszaTeJM Ha CO3[IaHHbIE 9K3EMILISIPhl KJIACCOB B CJIOBApE.

B konctpykTope kiacca ClientProgram, mojyudaetrcsi CIHCOK CEpBEPOB W3
KOH(pUTypalMOHHOrO (paiyia K KOTOPbIM Hal0 MOIKJIIOYUTHCS. 3aTeM MPOU3BOAUTCS
nepebop cepBepoB B HUKJE. I KaXIOro U3 HUX CO3JAITCS 9K3eMIUISIPbl KJIacCOB
Client u BinaryProtocolClient:

ServerData sd;

sd.cl = new Client();

sd.clbin = new BinaryProtocolClient(&cf);

[ToroM MNPOUCXOOUT TMOAKIIOUEHHE KJIMEeHTa K CepBepy, IO OWHapHOMY
MPOTOKOJIYy U MO NPOTOKOJIy HAa OCHOBE 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 9TOro perucTpupyroTcsi MOA4YJH, KOTOpble OyayT 0OpabaThiBaTh MOTOK
naHHbIX npuxoasmux u3 FUSE. Kaxapiii Mogysib HOKEH CoAepKaTh (PyHKIIHUIO:

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

B nee nepemaetcs cioBapp serversData, comepxkaimuii 0OBbEKThl MPOTOKOJIOB,
yKaszaTesib Ha CTPYKTYpy fuse_operation — B HEro MOJYJIH 3aMOJHSIIOT 00pabOTUHKH
3arpocoB (hparIoBOH CUCTEMBI, H cf — KOH(pUTrypallMOHHbIH (pakiil KJIHeHTa.

[Tocne peructpammu monyJjeH, 3amyckaetcsi ocHoBHOM 1uka FUSE BbizoBoM

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

Pacmipsiembiit mogysib kiueHnta ClientFSOperation npencTasiieH ciie 1y omUMH

KJIACCAMH M CTPYKTYpPaMH JaHHBIX:

ReadDirectory OpenedFilesStruct

PucyHnok 3.6 — Knaccel U CTpYKTYpbl MOAYJISI PACIIUPEHHUS KJIMEHTA.

OcHoBHYI0 yacTb MOayJisl cocTaBisieT Kiaacc ReadDirectory. OH peanusoBaH B
Buge Singleton kiacca, MMeeT NpPUBATHBIM KOHCTPYKTOp M MeTohd getlnstance
KOTOPBIM BO3BpallaeT yKasaTesb Ha 9K3eMIUIsip Kjacca. [Ipu peructpauuu monys, B
¢yskuuu registerModule metoa getlnstance Bbi3biBaeTCsl B nepBbl pa3. OH HMeeT
CJenyIomuH HHTEepdenc:

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

Emy nepepatoTcs Te-xe napaMmeTpsl UTo U B pyHKIMIO registerModule. B
CJIyyae €cJid 9K3eMILISIpa elle HeT OH OyIEeT CO3/1aH U BbI3BaH KOHCTPYKTOP, HHAUe
OyzeT BO3BpallleH YKa3aTesb Ha yKe CYIMEeCTBYIOIMUN 9K3eMIUISIp Kiacca. B
KOHCTPYKTOPE KJIacca MPUCBAUBAIOTCS yKa3aTeJd Ha (PYHKIIMH KOTOpbie Oy 1y T
BBINOJIHATH ONEpalyy Hag (parinamu, B BUPTYyaibHOH PC, B CTPYKTYypY
clientFsoperations.

1151 BBITIOJTHEHHUSI oTepalii Hall (¢, peaTu30BaHHbI CJIeyIonHe (PYHKIUH:

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

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

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

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

ocBOOOK IeHHe (paiina;
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static int hello_open2(const char *path, struct fuse_file_info *fi,mode_t
mode=0) — T.x. ¢pyHKIMS OTKPBITHS (paijla U CHCTEMHBIH BBI3OB creat MOX0XkH M0
CBOEMY Ha3HAUEHHIO, TO CO3[jaHa OJHa o0mas nj1sl HUX (pyHKIHUS;

static int hello_open(const char *path, struct fuse_file_info *fi) — oTkpbiTHE
(paiina;

int hello_create (const char *path, mode_t mode, struct fuse_file_info *fi) —
co3nanue aiia, CACTEMHBIN BbI3OB creat HaJl BUpTyaibHOH DC;

static int hello_readdir(const char *path, void *buf, fuse_fill_dir_t filler,off_t
offset, struct fuse_file_info *fi) — ureHne cogepkUMOro TUPEKTOPHUH;

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

YacTp onepanui oueHb Moxoxu npu padbore Hag @C, Ha cepBep YXOAST OAHHU U
Te-ke naHHple. Ha cepBepHOM yacTH OHM BbleJieHbl Kak BsaeOneData, Ha
KJIMEHTCKOM CTOPOHE OHH pean3oBaHbl mabaoHHOM pyHkuuerd OneDataFunc, u
neperpyxennont pynkiuert OneDataFunc_ 3anosHsiomei 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)

[ITabnonHast pyHKIMS cO30aeT Ter Thna X U 3aJ1eT mapaMeTpbl, B 3aBUCUMOCTH
OT Tuna Y, BbI3bIBas neperpyxkeHnyto pynkuuo OneDataFunc_.

template <class X, class Y=int>

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

®ynkiusi OneDataFunc ucnosb3yotcs B ciieayomux QyHKIHIX:

int hello_mkdir (const char *path, mode_t mode) — cosganue nUpeKTOpHUH;

int hello_chmod (const char *path, mode_t mode) — u3amMeHeHue pexnma
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AO0CTYyIa;
int hello_rmdir (const char *path) — ynaneHue aupeKkTopHii;
int hello_unlink (const char *path) — yHHuTOX€eHHE KECTKUX CCBHUIOK Ha
(painbl;
int hello_link (const char *path_from, const char *path_to) — cozganue

KECTKHX CCbUIOK Ha (paiibl.
3.4 BeIiBOIBI

B mporecce mporpaMMHOro KOHCTPYHpPOBaHHSsI OblT BhIOpaH B KauecTBe XML
anaymm3atopa Expat. PaspaboTana CcTpykKTypa NpOrpaMMHOIO KOJa, CXEMbl
B3aUMOJEHCTBHSI M HACJeIOBaHHs KJAacCoOB, cepBepa M KJHMEHTa, a Tak-ke
AUHAMHYECKH TOArpyXkaembix wmonayjien. s mocTpoeHus KOH(UrypaldOHHbIX
(paiinioB pemeHo ucnosb3oBaTh O0MOMKMOTEKY XFLib, kak Hanbosiee MpOCTOH U JIETKO

YUTAEMbIA U aHAJTM3HUPYEMbIH (hOpMaT NpeICTaBJICHHS JaHHBIX.
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4 TECTUPOBAHUE PACIIPEAEJIEHHOM ®ANJIOBOU CUCTEMBI

PaspabotanHoe mporpaMMHOEe CpeAcTBO 00JIAAaeT BCEMH 3asiBJICHHBIMH
XapaKTEPHUCTHUKAMH, O YEM CBHUAECTEJIbCTBYET «AKT CIAUN/TIPUEMKH» MTPHUIIOKEHHS K.
JJ1s1 noaTBEpKAEHHUSI KOPPEKTHOCTH pabOThl MPOrpPaMMbl ObLJIO IPUMEHEHO 1B
MEPCOHAJIBHBIX KOMIIbIOTEpa C omnepanroHHor cucteMord Debian GNU Linux 6.0
Squeeze. CoelHMHEHHBIX B JIOKaJIbHYI0O ceTh. Ha OIHOM H3 KOMIBIOTEPOB OBLIO
3aMyIIEHO Ba CEPBEPHBIX MPUJIOKEHHS], C Pa3HBIMH JIUPEKTOPHSIM OOIIETOCTYIHBIX B
(parnoBoit cuctembl AaHHBIX. s 9TOro OBLIM CO3daHbl JBa KOH(PHUTYpalHOHHBIX
(parina:
KondurypaunoHsbii ¢hais nepBoOro ceppepa UMEET BHA:
conf{
* cenus ra00agbHBIX JaHHBIX KaK cepBepa TaK U KJIMEHTA
global_data{
extension_dir="extensions";
module_dir="modules";
}
¥ CeKIMs1 NaHHbIX UHOUBUAYJIbHBIX IJIsl cEpBepa
server_data{
server_ip="127.0.0.1";
server_port=1100;
server_bin_port=1101;
shared_dir="/home/nick/FSROOT/1/"
}

* CeKLHUs B KOTOPOH OyAyT XpaHUTBCS TaHHbIE PACIIUPEHUN U MOAYJIeH

module_data{

}
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KondurypanmoHHsii ¢aiyi BTOPOro cepeepa BbIIJIsiAe CAeAYI0IMHAM 00pa3oM:
conf{
* cenust rJ100abHBIX JAHHBIX KaK cepBepa TakK U KJIMEHTa
global_data{
extension_dir="extensions";
module_dir="modules";
}
* CeKLUsI JTaHHbIX UHIWBUIYJIBHBIX JJIs1 CEpPBEpa
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/"
}
¥ ceKMsl B KOTOPOU OyAyT XPaHUTbCSI JaHHBIE PACIIUPEHUH U MOAYJIEH

module_data{

}

[Tporpamma kiueHT Obuia 3amymieHa Ha apyrom [1K, koHdurypanronHsii gain
KJIMEHTA UMEJI CJICYIOINN BUI:
conf{
* celus ra00abHBIX TaHHBIX KaK cepBepa TaK W KJIMEHTa
global_data{

extension_dir="extensions";
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module_dir="modules";
}
* CEeKLUsI JaHHbIX UHIWBUAYAJIBHBIX JJIs1 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;

}
}

¥ ceKMsl B KOTOPOU OyAyT XPaHUTbCSI JaHHBIE PACIIUPEHUH U MOAYJIEH
module_data{
lib_file_opertion {

max_packet_size=40960;

3amnyck nmporpamMmbl cepBepa OCYIIECTBIISUICS KOMaHAaMH ./serverfsp a KjueHTa
Jclientfsp -d <Touka MOHTHpPOBaHUS> , OoNLHUs -d UCMOJIb30BaHA IJISI BXOJA B PEKUM

otTyianku fuse.
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st TeCTHpOBaHHSI TPUJIOKEHUH ObLT pa3paboTaH TECTOBBIA mpuMep. s
Hauajga TecTa HEoOXOOUMO co37aTh paiyl, C NPOU3BOJIbHBIMH JIaHHBIMH, Haj
KOTOpbIMH OynyT mnpousBoautcst onepauuu PC. [nsi reHepaluu Takoro aria
UCTIOJIb3YeTCsl KOMaHa:

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

B pesynbTaTe ee BbinosHeHUs OyneT co3nan ¢aia oobemom B 200 Merabaur.

@aiy1 KONWpPYETCsT B MankKy, B KOTOPYK NpuMOHTHpoBaHa PC ¢ momompio
KOMAaH/Ibl:

# cp ./random_file ./testd

[Ipu 5TOM KONMHUpPOBAaHUE MOJIKHO MPOUCXOJIUTh OJHOBPEMEHHO Ha JBA CEpBepa.
3aTeM, NpOU3BOAUTCS TECT Ha UTeHHE harsa, U CpPaBHEHHE ero MoOanTHO:

# cmp ./random_file ./testd/random_file

Ecmu daitnoBasi cuctema pabotaeT BEpHO, TO MporpaMma 3aBepHIUTbCsl Oe3
BbIBOJIa KaKOro JIMOO cooOmeHus, eciau ¢aiyibl oTianuainTcss To @C pabotaeT He
KOpPpPEKTHO. B pesyJyipTaTe NaHHOM ONEpaluH COOOMEHHWH MOJIyYeHO HEOBLIO, YTO
CBUIETEJBbCTBYET O KOPPEKTHOCTH padboThl OC.

Crnenyommi Tan TECTUPOBAHUS, CO3[JaHUE TUPEKTOPHH:

# cd testd

# mkdir testdir

B pesynabTaTe moskHa OBITH CO3MaHa HOBasl TUPEKTOPHS, 9TO IMPOBEPSIETCS
KOMMAaH10H:

#1s -1

Ee BoiBOI:

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

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

T. e. (pyHKIMK UTEHUS OUPEKTOPUH W CO3[AHHUs TAMKH, a TaK-Ke MOJTyUYEeHHs

aTpuOyTOB (haityia paboTalOT BEPHO.
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Tect nepemMenienye ¢asa, BbIMOIHIETCS KOMaHA0H mv:

myv ./random_file ./testdir/

Komanpga He mojkHa 3aTpaTUTh MHOT'O BPEMEHH M BBITIOJIHUTCS He OoJiee ueM 3a
OJHY CEKYH]y, T.K. HE IPUXOJUT MEePEMEIICHUS JaHHBIX.

MPOBEPKA YCMEMHOCTH ONEpPaluy NPOBOJUTCSI KOMaHI0H 1s

#ls

BBIBOJI

testdir

YTO CBUAETEIbCTBYET O TOM UTO (paifjia B UCXOJAHOH Marke HeT

#ls ./testdir/

ee BBbIBOJI:

random_file

Qa1 HaXOOUTCS B MarnKe HA3HAUYEHHUS], 9TO JOKa3blBaeT KOPPEKTHOCTb PabOThHI
(byHKLIMHK nepeMEIEHHS] U IEPEUMEHOBAHHUS (panJa.

TecT Ha U3MEHEHHe pekruMa IOoCcTyna K dpaiiaM, MPOU3BOAUTCS KOMAaHJaMHU:

#1s -1

BBIBOJI

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

YTO CBUAETEJLCTBYET O TOM UTO (haii JOCTYIEH KakK IJisl UTEHUs Tak W AJisl
3aITHCH

# chmod -r ./random_file

#1s -1

BBIBOJI

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

Terneps (pak HEBO3MOKHO UHTATh, IPOOYEM MPOUECTD €ro:

#cat ./random_file

BeiBO
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cat: ./random_file: OTka3aHo B foctyrmne

YTO MOATBEPKIAAET UYTO aTPUOYTHI HA UTEHHE PA0OTAIOT BEPHO

# chmod 0777 ./random_file

#1s -1

BBIBO/

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

Teneps (paiin UMeeT pekuM JOCTyma AJisl UTEHHUS], 3aTTUCH U BBITIOJIHEHHUS, 1151
rpynmnbl, Biajesbla, W APYTHX TMOJIb30BaTEIeH, UTO MOATBEPKIAET KOPPEKTHOCTb
paboTsl pesxxumoB noctyna d.C.

I MpOBEpPKHM  CKOPOCTH 4YTE€HHsI C  (PalJOBOM  CHCTEMBI, MOXKET
UCMOJIb30BAThCSI KOMMaHa ISync:

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

CxopocTp nepeaud JaHHBIX B OJUH MOTOK cocTaBuia SMbait/cek.

TecT Ha co3maHHe KECKHUX CChUIOK BBIIOJIHSIETCS KOMaHIOH

# link ./testdir/random_file ./random_filel

#1s

BbiBo1 KOMaHbI

random_filel

YTO CBUAETEJBCTBYET O YCMENIHOM CO3[JaHHH KECTKOM CCBUIKH.

[IpoBepka ynaneHus paiia MpoU3BOAUTCS KOMaHIOM

rm ./restdir/random_file

Y6enutcs uto daia AeHCTBUTENIBHO yIaJeH MOKHO C MOMOIIBI0 KOMaH bl

Is ./restdir/

ee BbIBOJ OyAET MyCThIM.

TecT ObLT MPOMIEH yCHEIHO, BCe NEHCTBUS ObUIM BBIMOJHEHBl KOPPEKTHO, UTO
JOKAa3bIBAET pabOTOCHOCOOHOCTD MPOTrPaMM.

HOCKOHbe JAHHOC IIPHUJIOKCHHUE NOJIKHO BBIINMOJHATHCA HJIHUTCJIBHOC BPCM:A, HaA
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CEPBEPHOM U KJIMEHTCKOHW CTOPOHE, KOTOPOE MOXKET 3aHMMAaTh OT HECKOJIbKHX YacoB
[0 HECKOJIBKUX MECSILIEB, BAKHBIM KPUTEPHUEM SIBJISIIOTCS] YTEUKH MaMSITH CBSI3aHHBIC C
npujiokeHueM. [lyiss TecTUpOBaHUsI TPUJIOKEHHSI HA YTEUKH MaMsITH W OLHOKH
CHUHXPOHH3ALHH [MPOLECCOB-MOTOKOB, BO3MOKHBIX MPH OOpAIEHHH K OJHOMY U TOMY-
K€ yUacTKy MaMsTH U3 Pa3HbIX MPOLECCOB, a TaK-Ke OMHUOOK B3aUMOOJOKHPOBOK
npoleccoB ObUT MpUMEHeH oTaaauuk valgrind, ¢ Mogyiem memcheck u mMomysiaem
helgrind. s 9TOrO 3amyck NpHIOKEHUH MPOU3BOIUIICS CIeAYIOMEeH KOMaHIaMHu:
valgrind --tool=helgrind ./serverfsp u valgrind --tool=helgrind ./clientfsp -d <Touka
MOHTHUPOBAHH >

1J1s1 TPOBEPKHU NMaMSITH U KOMaHIAMH:

valgrind --tool=memcheck ./serverfsp u valgrind --tool=memcheck ./clientfsp -d
<TOYKa MOHTHPOBAHHS>

IJIs1 IPOBEPKH B3aUMOJAEHCTBHSI NMPOLECCOB COOTBETCTBEHHO, 3aT€M TECTHPOBAHHE
MPOU3BOJIUJIOCH MOBTOPHO. B mpornecce paboTsl mporpammsel BHYTpH valgrind, ommbok
B3aMMOJIEUCTBUSI TPOLIECCOB OOHapykeHO He Obulo. bbuin  oOHapyxeHbl He
3HAUUTEJIbHbIE OJTHOKPATHbIE YTEUKH MaMsTH BHYTpH Oubimoteku xflib, koTopbie He
BJIMSIIOT HA JAJbHEHIIHN X0/ BBIITOJHEHHS] POrPaMMBbI TIOCJIE €€ UHUIMATU3ALIHH.

B nesiom nporpamma paboTaeT KOPPEKTHO U BBINOJHSET 3asIBJICHHbIE (DYHKLIHH.
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5 3KOHOMHUYECKOE OBOCHOBAHHE PA3PABOTKH PACIIPEEJIEHHOU
GANJIOBOHU CUCTEMBEI

5.1 Pe3ome

[Tpennaraetcs paspabotka nporpammuoro npoaykrta (I1IT) npeanasHaueHHOTO
IJISI MOHTHUPOBAHHSI KaTaJIOroB yHOaJeHHbIX OBM B KOMIBIOTEPHOM CETH H
HCIOJIb30BAaHUS (PAMJIOB B HUX KAK JIOKAJIbHBIE.

Hcnonb3oBanne pnpanHoro IIII BO3MOXKHO B pasHbIX OpraHu3alMsix, IAe
HEOOXOJIUMO OPraHU30BaTh €IUHOE JUCKOBOE MPOCTPAHCTBO Mexay DBM.

Llenpio HameueHHOro OW3HEca SIBJISIETCS TMOJyyeHHe NpUOBUIM 3a CYeT
NPeAJIOKEHHUIO PHIHKY KOHKYPEHTOCIIOCOOHOTO MPOAYKTA.

Hnst paspabotkn u cozganust Il HEoOXOOMMBI KanUTaJbHBIE BJIOKEHHS
coctaBisiioT 20232 py0., KanuTalbHble BJIOKEHHS] OyayT morameHsl 4yepe3 12
MECSILEB.

Kputnueckuit 06beM nmpojax mporpaMMHOTO MPOAYKTA COCTaBISIET 38 KOMUU.
3amac (UHAHCOBOW MNPOUYHOCTH, 3a ITOT k€ mepuop, cocraiser 21 komwwm I,
K03(ppuLeHT (hUHAHCOBOM MPOUYHOCTH paBeH 35%.

Llenp naHHOrO OHM3HEC-TIIaHA — BBIPAOOTKA CTPATETHUYECKUX PEUICHHH MyTEM

pPacCMOTPEHUsT JAaHHOTO OM3HECA C MO3HLHH MAapKETHHIOBOTO CHHTE3A.
5.2 Xapakrepuctuka I1I1

[IporpammHbIi TPOAYKT TMO3BOJISIET MOHTHPOBATHh KaTaJOrM Ha YIaJIeHHBIX
OBM co3naBasi eIMHOE IHUCKOBOE MPOCTPAHCTBO IJIs HECKOJbKHX OOBETUHEHHBIX B
CeTh KOMMbIOTEPOB. KakIpli KOMIBIOTED MOKET 3amucatb B 9TO JIUCKOBOE
NPOCTPAHCTBO HEKOTOpPbIE JaHHble, W HCIMOJb30BaTh HX COBMECTHO C JPYIHMMH
KOMITBIOTEPAMH B CETH, KaK OYITO 9TO JIOKAJIbHBIE (harJIbl.

PaspabaTeiBaeMbli  MpPOrpamMMHBIA  MPOAYKT MOXKET TMPUMEHSATbCS s
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Sq)(peKTI/IBHOIjl OpraHu3aliiid JUCKOBOT'O ITPOCTPAHCTBA BbBIUHUCJIIMTCJIbHBIX MAIIHH H

I[MOBBIICHHUS HAOCKHOCTH XPAHHUMbBIX OAHHBIX B CETH, IMYTCM ,HY6JII/IPOB3HI/I$[ HX Ha

Heckosibko DBM. I1IT goskeH peaiv3oBbIBaTh ClieAyiomne (PyHKIHH:

NO3BOJISIET MOHTHPOBATh KaTajord Ha yghajaeHHbIx DBM Kak JOKajbHbIE
co3gaBasi €qUHOE TUCKOBOE MPOCTPAHCTBO JISI HECKOJBKUX OOBEIUHEHHBIX
B CETb KOMITBIOTEPOB;

B Cjlyyae OMMOKH HEXBaTKH JUCKOBOTO MPOCTPAHCTBA, NAHHBIE AOJIKHBI
ObITh MepenvcaHbl Ha APYTryl0 MAallWHYy, U NPOU3BeAEeHa NO0-3amuch. Eciu
NMOJIOOHBIX MAIllMH He HAaHAEHO, TOTAa BbI3bIBATh OLIUOKY;

B CJIyuae OTKJIIOUEHHUsI KOMIbIOTEPA B MOMEHT 3aITUCH JOJIKEH ObITh BBIOpaH
HOBbI KOMIIBIOTED W JaHHBIE NEpe3anucaHbl Ha HEero, TakuM o0pazom
nporpaMMa Ha CTOPOHE KJIMEHTAa JOJDKHA KALIIMPOBaThb [aHHbIE U
NPOU3BOAMTD HUX 3AMUCh HA BBIOPAHHBIH KOMIBIOTEP MapasljiesIbHO;
nmporpaMma JI0JKHA (PyHKIHOHUPOBATh B onepanoHHor cucteme UNIX u
€€ Pa3HOBUAHOCTSIX;

paspabaTbiBaeMO€ MNPUJIOKEHHE AOJKHO COCTOSITb M3 ABYX MPOTrpaMM:
KJIMEHTAa KOTOPBIM TMOAKJIIOUAETCS K HabOpy CEpBEPOB MW BBINOJHSET
omepanyyd Haj (algaMu, W cepBepa, KOTOPbIM peanusyeT ¢aiioBylo
cucteMy. KJIMEHT MOOKIIOUaeTcsl K CEpBEPY M MPOM3BOAUT OMNEPALMH Haj
(patinamu. J[10OOH KJIMEHT MOXET MOJKII0YATbCS K OJHOMY WM Oojee
CEpBEpPOB OAHOBPEMEHHO, JIIOObIE cepBepa MOTYT ObITh MOJAKJIOUEHBI K
HECKOJIbKMM KJINEHTaM;

(patinioBast cucremMa OOJKHA MOONEPKUBATH PACIIMPSIEMblE MOIYJIH IJIsl
cepBepa U KJHMEHTa, Oyaronapst KOTOpbIM OyAyT OCYLIECTBIISITBCS ONEpaLyl
¢ (pafiamu, BBIOOP KOMMBIOTEPOB ISl 3aMUCH (pajioB, ayTEHTU(UKALUS U

IMpoOYHcC HeflCTBHH;

OxapakTepusyeM pacCMaTpHUBAEMBbIA MPOEKT C TMO3ULIUH MAapKETHHra IO
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napamMeTpamMm 3aMbICCJI, PC€AJIbHOC HCITOJIHCHHC, 00J1aCTh MMPUMCHCHH S, IIPECUMYIICCTBA

Y NOJIb30BATCJIA:

3ameIcet. Opl"&HH?»ﬂLIHH COUHOI'0 TUCKOBOI'O IIPOCTPAHCTBA,

PeanbHOE McnioHeHHE. Pacnpe)leneHHasI (baleOBaH CHCTCMaA,

Obnactp npumeHenusi. Il MoOXeT NPUMEHSTbCST B Pa3IUUYHBIX
KOMMEPUYECKHX U HE KOMMEPUECKHUX OpraHU3allUsIX;
[IpeumymectBa y  mosb3oBatesss.  Mcnonb3oBaHue — cTaHOApTHOTO

untepderica C gis1 padboThl ¢ JaHHBIMU Ha yaaieHHbIX DBM, noBbleHHast
HAJEKHOCTh LEJOCTHOCTH JAHHBIX, pacOpedesieHUe CETeBOro Tpaduka npu

oOpaleHdd K JaHHbIM Ha yaajeHHbIXx DBM mosBosisiioniee yMEHBIIUTD

Harpy3ky Ha JIBC,

HCIIOJIb30BAaTh JAHHBIC COBMCCTHO C OPYTHMH

NI0JIb30BATENISIMH, UCIIOJIB30BATh CBOM IaHHbIME Ha Apyrux 9BM B JIBC.

e Konkypentsl. Andrew File System, Lustre, Gluster FS, HDFS, Google FS.

5.3 HccrenoBaHue U aHAJIM3 PhIHKA

B kauecTBe OCHOBHBIX HOTpC6HTCJ’[CIjI pacCMaTpHUBaAlOTCA KOMMCEPUCCKHC H

HEKOMMepUecKue opranusauuu  PocrtoBa-Ha-Jlony. Ilpounecc cermeHTHpoBaHHs
NPEICTABJIEH B HUXKE MPUBEACHHON TaOJHLE.
[1nanupyemblit 00beM POJAK MO rogam
2011r 2012r 2013r
CerMeHThI 1 > 1 >
BIHKA 2 Bceero
p MOJIyrO | MOJYTOAH | MOJYTOAW | MOJYTO
NOJIyroague
aue e e aue
HuTepuet
5 7 9 11 12 44
IIPOBaNAEPbI
XOCTHHT
3 4 6 7 10 30
KOMITaHUH
Kommepueckue
2 3 6 8 11 30
OpraHu3alyu
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Hroro

10

14

21

26

33
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Tabnuua Ne5.1 «OpHUeHTHPOBOUHASI CETMEHTAlIMsI MOTEHIUATbHbBIX

NnoTpeOuTeNeH»

5.4 IIpou3BOACTBEHHbIN MJIaH

5.4.1 Pacuét eIMHOBPEMEHHBIX 3aTpaT

B cTpyKType €IHMHOBpEMEHHBIX 3aTpaT (3,) BBIOCJSIIOT KAlUTAJIbHBIE 3aTPAThI

(K), BkJIIOUaromue 3aTparbl Ha NpUOOpETEHHE WM A00O0PYIOBaHHE BBIYUCIUTEbHON

TexHuku (KBT),

NpUOOpETeHUH TNakeTa MNpUKJagHbix mnporpamm (Knmm) w

onepauroHHbix cucteM (Koc):

3, =Kpr + Ko+ K

(5.1)

B cocraB 3arpar Ha mnpuoOperenne BT, JIBC, IIIIII, OC BkiovaoTcs

TPAHCIIOPTHBIC pPaACXOodbl MW 3aTpaTbl Ha YCTAHOBKY. E,HHHOBPGMCHHBIG 3aTpaThbl

npuBeaeHbl B TaOmue No__.

Ctoumo
HaumenoBanue Koz- CTb Cymm
Ne | Tex. cpencrBa Tun wim Mogenb | BO [TocTaBmMk | omHOroO | a
wm [10 (mmT.) uzgenn | (pyo.)
s
1 | Cucremnbliit Granda 13 2100 | Solwin 12990 | 12990
0J10K
2 | Monurop SAMSUNG 1 Solwin 5990 5990
B1940R BMB
[TFT]
3 | KnaBuarypa Genius KB110, 1 Solwin 203 203
Black [PS/2]
4 | Mpib Genius Navigator | 1 Solwin 690 690
535 Laser 1600dpi
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[USB]
5 | Onepauuonnasi | Debian Squeeze 1 knoppix.ru | 359 359
cUcTemMa GNU/Linux
6 | [Ipuxnagnoe I10 | Eclipse IDE 1 The Eclipse |0 0
Foundation
7 | Opuxnagnoe I1O | GNU Compiler 1 Free 0 0
Collection Software
Foundation,
Inc.
Hroro (py0.): 20232

Tabmmua Ne5.2 «EnuHOBpeMeHHbIe 3aTpaThi»

3k=20232

5.4.2 Pacuét Tekymux 3aTpart Ha paspadotky I1I1

,HJ'IH pacuc€Ta TCKYIIHX 3aTpaT OIPCACIUM COCTAB IICPCOHAJIA, YUACTBYIOIICTO B

pas3paboTKe mporpamMMHOro mnponaykra. Pacuer 3apruiatbl mepcoHaja NpPUBEIEH B

tabsune Ne5.3

Bpewmsi, HeoOxoaumoe

OO6mas 3apriara

Ormnara
Kareropus | Konnuectso 1J1s1 pa3paboOTKH COTPYIHHUKOB
3a 1 vac
NEPCOHANIA | COTPYOHHUKOB . IPOrpaMMHOTO OaHHOH
(py0.)
npoAyKTa (Jac) KaTeropuu (pyo.)
HNuxenep-
nporpammu | 1 110 288 31680
CT
Hroro
31680
(py6.)

Tabmuna Ne5.3 «PacueT 3apabOTHOM MIaThl MEPCOHANIA»

Onnara Tpydoa IIPOU3BOOHUTCA Ha OCHOBC HOBpCMGHHOfI OIlIaTbl, HCXOOsA H3

yacood ctaBku ( C, ) W BpemeHH Ha paspabortky IIII ( T,, ). B satom ciyuae
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3apabOTHasl IiaTa pacCYUThIBAETCS MO (popmyJie:
3“}7:2 (CH).THP (5'2)
[ToTpeOHOCTDh B KaMMTAJOBJIOKEHHUSIX HAa pa3pabOTKy MpOeKTa MpelcTaBlieHa B

Tabsmue Ne5.4.

HanmenoBanue craten 3aTpar ®opmyia wist pacuerta | Cymma
1.EqunoBpemenHblie 3aTpathl (3K) 3x=K+3px 20232
1.1. 3arpats Ha npuobpetenne BT (KBT) Kpgr 19873

1.2. 3atpatbl Ha MPHOOPETEHHUENIAKETOB
NPUKJIAIHBIX IPOTPAMM U ONEPAlMOHHBIX | Kpm 359

cucteM (Kmnmm)

2. Texymme 3atpatsl (C) C=3,,+H,+3, 105811
2.1. 3aTpathl Ha 3apaboTHyo mwiaty (3mp) | 3mp=2.(C u)*T pp 31680
2.2. CtpaxoBbie B3HOCH ( H,=34%om3, ) | H;=34om3, 10771
2.3. Haknagubie pacxomasl (3H) 3y =200 0om3p, 63360
Hroro 3arpar (3) 3=K+C 125093

Tabmuua Ne5.4 «[ToTpeOHOCTD B KAMUTAIOBJIOKEHHUSIX HAa pa3pabOTKy MPOeKTa. »
5.4.3 Onpepenenue uenst 111

PaccunraB tekymmue 3atpaTel Ha paspabotky IIII (C), MOXHO OmnpeneauTb

cebectoumocTb ogHoH Koruu I1I1 o popmye:

C
C1:F+3mup+3cep (5.3)

rae N- o0bem npojax B HAaTypaJIbHOM BbIPaKEHUU;
3y — 3aTPAThl HA THPAXUPOBAHUE B PACUETE HA OJIHY KOITHIO;
3. — 3aTpaThl HA CEPBUCHOE OOCYKUBAHHE B PACUETE HA OJIHY KOIMHIO.
K 3arpatam Ha THpa)xHpoBaHHE HEOOXOJAMMO OTHECTH CTOMMOCTb HOCHTEJS (

C, ) uHdOpMaLIMK IJIs1 MPOrPAMMHOIO NPOAYKTA U PACXObl CBSI3AHHBIE C 3aMUCHIO (
C,,n ) Ha 9JIEKTPOHHBIA HOCUTEJIb.

3y — 3aTPAThl HA THPAKUPOBAHHE B pacyeTe Ha OJHY KOIHIO, PyO.

3up=3oc T3

+CB,,,+3 (5.4)

np -mup H-mup

103



rae  3,,.=60(pyb.) — saTpaThl Ha NPHOOPETEHHE IJIEKTPOHHOIO HOCHTENS MPH
MPOU3BOJICTBE KOMHHU MTPOTPAMMBl;
3.,pmp — 3apabOTHas MJjaTa MPOrpaMMHCTa HA MPOMU3BOJACTBO OJHOU KOIHH,

KOTOpas onpenessercs rno ¢popmyJie:
Bpmp=Cur T s (5.5
rne Cy=110py0. — yacoBast TapuHasi CTaBKa MPOrPaMMHUCTA;
T,x=0,2 uvac. — BpemMmsi, HeoOXxoaumoe omnepatopy DBM Ha THpaxkupoBaHHE
OJJHOH KOIIHH;
3,pmup=110-0,2=22 py6.
CB,,=34o0m3, .., — coudajbHble B3HOCHL, PYO.;

CB,,,=0,34-22=7,48 pyo.

3,.mp — HAKJIAJIHBIE PACXOJIbl HA MPOU3BOACTBO OJJHON KOIHH:

3,y —200—300%o0m 3

H-mup np-mup

3mup=2,0-22= 44 pye.

3up=60+22+7,48+44=133,48 pyb.

K szaTpatam Ha cepBUCHOE OOCIYyKMBAaHHE OTHOCSITCS YCJAYTH IO BHECEHHIO
WU3MEHEHHWH U TOTIOJIHEHHUH T10 KeJIaHHIO KJIUEHTA.
3aTpaThl Ha OKa3aHUE JAHHOM YCJIYT'H PACCUUTBHIBAEM CJIELYIOIUM 00Opa3oM:

cep np-cep

3eep=3upcep T CBep3,1cep (5.6)

roe 3, — 3apabdoOTHas IjaTa COTPYIHHKA 3a CEPBUCHOE OOCIYKHBaHHE,

pyO, BeruKcsieTcs o popmy.Jie:

3np~cep: Z CH.TUSM (57)
rae C, —uyacoBas Tapu(Hasi CTaBKa NpOrpaMMHCTA
C, =110 py®.

T ... —Bpems, HeoOX0IUMOE POTPaMMHUCTY HAa BHECEHHE U3MEHEHHH, Uac.,
T,.,=2uac.

3 .., =110-20=220 py6.

np-cep
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CB,,=0,34-220=74,8 py6. — couuaJibHbIE B3HOCHI;

3, — HaKJIAIHBIE PACXOJbI, PYO.,
3. =200% om?220=440 pyé.

H-cep

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

Takum 00pa3oM CTOMMOCTb OAHOM KOIHH:

_ 105811
1 104

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

OnpenesnsieM ONTOBYIO LIEHY OJHON KOIUH M0 cienyiomen gopmyie:
I,=C,+II,
rge: C, —cebecTOUMOCTb OJHOM KOMHH, PYO.;
I1, — npuOBLIL HA OJIHY KOMHIO, pyO.;

OnpenensieM NPUObLID:

T _C,P
100

rae P — npoueHT npeanosiaraemor peatadbenbHocTH (P=34%);

_1885,7-34
! 100

1],,=1885,7 +641,14=2526,83( py6.)

=641,14(py6.)

Llena mpoaxu MPOrpaMMHOTO MPOAYKTA:

L., =L, +HAC

(5.8)

(5.9)

rae HIC — Hanor Ha noOaBAEHHYI0O CTOMMOCTb B COOTBETCTBHM JIEUCTBYIOLIEH

CTaBKOM Ha JAaHHbIM BUO npoayKuuu (18%),

2526,83

11, =2526,83+ -18=2981,66 ( py6.)

5.5 [1naH MapKeTUHIOBBIX AEUCTBUH

I1nan MApKETHUHIa - 9TO IIJIaH MepOHpHHTI/Iﬁ IO JOCTHXCHHUIO HaMCyacMOIo

COBITOBAsI MOJIMTHKA U CEPBHUCHOE 0OCITY KHBAHHE.
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ToBapHasi MOJMTHKA NpearnoaraeT NocTosiHayo Moaudukanuio I, yunteiBas
TpeOOBaHHsI MOJIb30BaTEs e, OecIUlaTHple OOHOBJIEHHSI, CEPBUCHOE OOCIyKHUBaHHE B
TeueHHe Bcero kuzHeHHoro nukia II1, a Takxke on-line KOHCyIbTALMH.

[leHoBasl MONMTHKA NPEAINOIAraeT yCTAaHOBJIEHHUE LEHbI, OPHEHTUPYSICh HA LIEHDI
MHPOBOTO pbIHKA, a TaKXe €€ HW3MEHEHHEe B 3aBUCUMOCTH OT 00JacTH
npearnpUHAMATENBCKOH A€SITeTbHOCTH.

CObITOBasI MOJUTHKA MpenosaraeT:

* CO3[aHHE U PETyJUPOBAaHHE KOMMEPUECKHX CBSI3eH 4Yepe3 MOCPEAHHKOB,

AUJIEPOB, AT€HTOB U IIp;

¢ OpraHusalys U yu4aCTHE B sIpMapKaxX, BbICTABKaX;

* HCINOJIb30BaHHE KpeauTa B pas3MuHbIX ¢opmax, MpojAaka B PACCPOUKY,
JIM3UHT;

* [pe3eHTaLMIO0 NPOAYKIHH CTIEHHAJIBbHO [1JIs1 HOTEHIHAIbHBIX OTPEOUTENEH.

CepBurcHOe 00cIy )KHBaHHE MpeanoJaraeT NpeanpoJa)HbId U MOCIENPOAAKHBIA
CEpBHC.

[IpennpogaxHbiii CEpBUC OPHEHTHPOBAH HA MOCTOSIHHOE H3YUYEHHE W aHAJIH3
TpeOOBaHUM NOTpeOUTENEH C LEJbI0 COBEPIIEHCTBOBAHUSI KAUECTBEHHBIX MTapaMeTPOB
npejjaraeMor NpoayKLHH.

[locnenpopakHpli ~ CepBUC  NpeNyCMAaTpUBaeT  KOMIUIEKC  paboT  mo

o0cnykuBaHHIO (KoMIUIeKe padboT no yctanoBke I1I1 u oOydyeHuio noJjib3oBarteisi).
5.6 IloTeHMaIbHbIE PUCKH

B pbIHOUHBIX YCJIOBHSIX 9TOT pasfiesl OCOOCHHO BaK€H, U OT TJIYyOHHBI ero
NPOpPadOTKH B 3HAUMUTEJIbHOU CTENEHH 3aBUCHUT NOBEPHE MOTEHIHMATIbHBIX HHBECTOPOB,
KpeIUTOPOB U MapTHEPOB IO OU3HECY.

Crnenyer yudThiBaTh CleOylOIIME BHAbI  PHUCKOB:  MPOMU3BOJCTBEHHbIE,

KOMMEpYECKHE, (PUHAHCOBBIE M  PHCKH, CBSI3aHHblE C  (pOpCc—Ma)OpPHBIMH
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00CTOSITEIbCTBAMH.

[Ipon3BOACTBEHHBIE PUCKH CBSI3aHbl C  Pa3jIMUHBIMHM  HApYLICHUSIMH B
MIPOU3BOJICTBEHHOM IPOLIECCE:

*  BBIXOJ U3 cTposi KoMiuieKTywmux [1K;

* noTepsi HH(POPMAIMH U3-32 BBIXOJIA U3 CTPOSI HOCUTEJIEN HH(DOPMALIHH;

* notepst HHPOPMALIUHU U3-3a ABAPUHHOTO OTKJIIOUEHUS SJIEKTPONUTAHHUST;

*  OOpbIB JIMHUM Tepejaul HHPOPMALIMK MEKIY CEPBEPOM U MOJIb30BATEJISIMU

pabouuX CTaHIHUH.

[Ipon3BOACTBEHHBIE PUCKH MOXHO CHH3UTh C TOMOIIBIO AYyOJIHMpPOBaHUS
UH(POpPMALIMH, KOMHUPOBAHUSI MH(OPMAIMA HA Pa3Hble HOCUTEJH, CO3IAHHUE apXHBOB
MPOrPaMMHBIX BEPCHH, UCTIOJIb30BAHUS CPENICTB 3ALIUTHI.

KomMmepueckne pHCKH CBsI3aHBl C peajM3alyed MPOAYKUHMH Ha TOBapHOM
PBIHKE:

*  YMEHBIIEHUE PA3MEPOB U EMKOCTH PbIHKOB;

* CHUXKEHHE IIATeKECTOCOOHOTO CIpOoca;

* MOSIBJIEHHE HOBBIX KOHKYPEHTOB;

* OTCYTCTBHE PEKJIAMBI;

* OTCYTCTBHE KOHCYJbTAUOHHOIO LIEHTPA.

KommMmepueckne pUCKH MOXKHO CHU3UTB, €CJIM CO3[aTh OTIE] MAapKETHHIa JIJis
pexknamupoBanus IIII, a Takke co3OaHWe KOHCYJIbTAlMOHHOIO LEHTpa AJisl
NOAAEPKKH MOJIb30BATEIIEH.

DHHAHCOBBIE PUCKH BbI3bIBAIOTCSI:

*  UH(ISALUOHHBIMHU U J€BAJbBAIMOHHBIMH MPOLIECCAMHU;

* OTIUIATOH MO OE3HAJTMUHOMY pacueTy.

OUHAHCOBBIE PHUCKH MOXKHO CHHU3UTb, €CJIM MPEeAYCMOTPEHBI YCJOBHS IO

peanu3auuu: o0beM peaan3aluH Mo Oe3HAJTHYHOMY pacueTy NOJIKEH ObITb HE MEHee

10000 py©.
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Pucku, cBsizaHHble ¢ (hOpPC-MaKOPHBIMH OOCTOSITEIbCTBAMH - UpE3BbIYAMHOE
COOBITHE, KOTOPOE HEBO3MOKHO ObLIO MPEIBUAETb U MPEIOTBPATUTD:

*  CTUXMHHBIE OEICTBUSI.

Mepoii 1o npeloTBpPAIEHHI0 PHCKOB, CBSI3aHHBIX C  (POPC-MaKOPHBIMH
00CTOSITENbCTBAMH, SIBJISIETCS] paboTa TNPEnnpHsiTds ¢ JAOCTATOYHBIM 3aMacoM
(pHAHCOBOW MTPOYHOCTH.

Jlisi CHUKEHUsI OOIIero BJMSIHUSI PHUCKOB MPEIyCMOTPEHO KOMMEPUECKOE
CTpaxOBaHHE: CTPaXOBAaHUE UMYIIECTBA, TPAHCIIOPTHBIX MEPEBO30K, MEPECTPAXOBAHUE

U T.0.
5.7 ®uHAHCOBBIN IJIaH

@DUHAHCOBBIA IUIAH SIBJISIETCS] 3aKJIOYUTEJIbHBIM pPa3fesioM OHW3Hec-IJIaHa |
COAEPKUT OOOCHOBAHHE SKOHOMHUUECKOH 3(p(PEeKTUBHOCTH 3aTpaT, MPOU3BEICHHBIX B
CBSI3U C pa3paboTKoH U peanuzanueit T1I1.

[Ipeanonaraemble 1oxoas! oT nponax (Qmp) onpeaensorest no popmy.Jie:

Qrp=LyN (5.10)
rae Lo — onroas nena I1I1,(6e3 HOC) py6.; N - oObeM npoaax mno nepuogam
B COOTBETCTBHH C UCCJICTOBAHUSIMH PBIHKA, LIT.

Hspepxku npousBoactsa (M) BKIIOYAIOT, KpOME TEKYIIMX 3aTPaT, pacXopl HA
TUpPaXUPOBAHUE, CEPBUCHOE OOC/yXkKHBaHHE, MAPKETHHI, PEKJaMy H HEKOTOpbIe
BU/[Ibl HAJIOTOB (Ha KMYILECTBO, MECTHbIE HAJIOTH U T.I1.):

U=C,-N-1,25 (5.11)

rae Cl - cebecroumoctps konuu IIII. PacueTbl mpousBogsITCS MO rogam u

cBoasATcs B Tabune Ne5.4:

108



2011 2012 2013
1 1 2 1 2
Hoxasarenm MOJIYyTOOW [MOJYTOJH [MOJYTOIH [MOJYTOH [TTOJyTOa1
e e e e e
Hoxoasl oT npogax (Qmp
) 25268,32| 35375,65| 53063,47| 65697,63| 83385,45
H3pnepxku mnpousBoacTea
(1) 23571,19| 32999,67 49499,5| 61285,1| 77784,93
[Tpu6bUL OT peasuzamyu | 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
CrnpaBOYHO :IIJIAHUPY EMBIH
o6bvem mpoaax [TIT(mr.) 10 14 21 26 33

Tabnuma Ne5.5 - ®uHaHCOBBIH 1J1aH
B nanHom ciyuae pa3apaOOTUMK NPUHUMAET PelleHHe OCYHMIECTBUTh pa3pabOTKy
[T 3a cueT cOOCTBEHHBIX CpPEACTB 0Oe3 MPUBJICUCHHS] KOMMEPUECKOro KpeauTa,
MO3TOMY omnpenesuM cpok okynaeMmocTtu [III, KoTopelli omnpenensieTcss CpoKOM

OKYIIACMOCTH HOIOJIHUTCJIbHBIX KaITMTAJIbHBIX BHO)KGHI/Ifl, Hp@)lCTEIBJICHHbeI B Ta6JIHL[e

Ne 5.5
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2011 2012 2013
2 1 2 1 2
MOJIyTOJ, [MOJYTOJH [MOJYyTOAU TOJIyTOAU [[OJYTOIH
He e e e e
CyMMa KaIluTaJIbHBIX
BJ?O)KeHHﬁ 20232
Oxupaemas yHCcTas
NpUOBLITH 5129,091| 7180,728| 10771,09| 13335,64 16926
Koadduument
JTHUCKOHTHUPOBAHHU 51 0,97 0,889 0,889 0,7 0,7
JUCKOHTHpOBaHHAasI
yrcTasi 0puObLIb 4975,219| 6383,667| 9575,501| 9334,946/ 11848,2
HenorameHHbik
OCTaTOK KaITHTaJIbHbIX
BJIOKE€HUH, pyO. 15256,78| 8873,114
OcTartok YUCTOU
NpuObLIIM  Ha KOHel]
nepuojia, pyo. 702,3867 10037,33| 21885,53

Tabmuna Ne5.6: Cpok 0OKynaeMoCcTH NpOrpaMMHOIO MPOAYKTa
PacueTsl mokasplBalOT, UTO BO3BpAT KaNMWTAJbHBIX BJIOKEHHWH BO3MOKEH BO
Bropom nosnyroguud 2012 roga. Bo BTOpOM mOJIyrOOMM BTOpPOTrO roja BBITyCKa

BO3MO’KHA KanuTanu3auus npuobutd. Cpok BO3BpaTa KaluTaJIbHBIX BJIOKEHHH — | TOI.
5.8 Pacuét 6e3yObITOUHOCTH

[Tox 0e3yOBITOYHOCTHIO B Pa3pabOTAHHOM OHW3HEC-IJIaHE MOHUMAETCS O00bEM
npogax [II1 B HaTypaJbHOM BbIpaXX€HHWH, MPH KOTOPOM BO3MOKHO MOKPBITHE BCEX
pacxo0B 0e3 MoJyueHHs: MPHObLIH.

Pacuetr pocTuxkenusi 6€3yObITOUHOCTH MPOU3BOAUTCS MO clenyoumen gopmyne, ais

OIIPpECOCIICHHOI'O roaa:

D3

AT EN

(5.12)

rIe:

e Qg — KpUTHUECKHH 00BEM MPOAaX MPOrPaMMHOTO MPOAYKTA;
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. @3 — cymMMa yCJIOBHO-NIOCTOSIHHBIX ((DHKCHPOBAHHBIX) 3aTpaT;

e II3; — cymMMma yCJOBHO MEPEMEHHbIX 3aTpaT IJisl OAHOTO MPOrPAMMHOIO
NPOJYKTa;

e Hy; —ueHa nmpogaxy OTHOTO MPOrPAMMHOTO MPOIYKTA.
[Ipouseenem pacuet 0e3yObITOUHOCTH NpoayKTa 11t 2013 roga:

®3=3,+3,+H ; (5.13)

e 3y —3arTpaThl HA MAPKETHHT ¥ KOMMepuUecKue pacxomdpl ( 3,=2%omQ,,
COOTBETCTBYIOIIErO NEPHOJA);

. H — gayoru. Hasor Ha umymectso HU onpenensercs B npoueHTax ot
croumocTd BT u JIBC no gerctByomen craBke (Hu = 2% ot cTouMocTH

BT u JIBC).
Q,»=2526,83-59 =149083( py6.)
_ 149083

3y -2=2981,66
100
19873
H=——"7"—-2=397,46
100

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

ns3,,=u,,— o3 (5.14)
N=C,-N-1,25 | rae N KOJHMUeCTBO NPOJAHHbIX KOMHUH 3a nepuon, 59 konuu
H,,,=59-1885,69-1,25=139070

I13=139070—-66739,12=72330,9 ( py6.)

_72330,9

113 =1225,94( pyo.

1 59 (pye6.)
D3

QKPZrHSl (5.15)
np
66739,12

= 2 = 1~
Q0= 081.66—1225.04 o001 38T

[locne pacuera KpUTHYECKOro o0beMa Mpodax CTPOUTCS  rpaduk

0e3yobiTouHocTH. (PrcyHok 5.1):
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Pucynok 5.1 — I'pauk 6e3yobiTounocTH 3a 2013ron
BneBo oT Touku 6€3yOBITOUHOCTH JIEKUT 001acTh YOBITKOB, BIPABO — 00JIaCTb
NPUOBLITH.
3anac (pUHAHCOBOM MPOYHOCTH (MO Pacy€Ty 3a MOCJIEIHUH rof MPOU3BOJCTBA)
omnpenesieTcs no ciaenywomen popmye:
30I1=Q,,—Q,,=59—38=21mr (5.16)
Kosddunment 3amaca ¢unancoBorr mnpouyHoctd — Kiep  ompepnensercs
OTHOIIEHHEM BEJIMUMHBI 3arnaca (PUHAHCOBOH MPOYHOCTH K 00bemy mnpopaaxk. OH
XapaKTepU3yeT CTeneHb (PUHAHCOBOM YCTOHUYHMBOCTH, PEKOMEHIyEMasi HHUKHSIS

rpanuna 30% k 00bemMy Npoaax.

Ky =221 100 :%10%35% (5.17)

Qup

Takum o00pa3oM, MOXKHO KOHCTaTHPOBaTh, UTO pa3pabOTKa, MPH HJAHHOM
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obbeMe Mpodax, UMeeT JOCTAaTOUHBbIH 3amac (pUHAHCOBOM TPOUHOCTH U SIBJISIETCS

(pHAHCOBO YCTOHYHUBOM.
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6 BE3OITACHOCTD U DKOJIOI'MYHOCTD ITPOEKTA
6.1 Beenenue

JlaHHBIA ~ AMIUIOMHBI ~ TPOEKT  MpeAcTaBisieT  coOOH  pa3paboTKy
pacnipenenieHHOH  (paiioBor  cucteMmsl. [IpenmeTr  TeMbl NOpOEKTa  MOKET
UCMOJIb30BaTbCsl BE31E, Irae TpeOyeTcss OpraHu30BaTh €AMHYI0 (PaHIOBYI0O CHCTEMY
IJ1s1 HECKOJIbKMX KOMITbIoTepoB (mogodue ceteBoro aucka B Windows). Ilpu sTom,
LIEJIb CO3IaHUs MOTOOHOM CHCTEMBI MOXKET OBITh JIIOOOH - IMOBBIIMIEHHE HALEKHOCTH
COXPAHHOCTH (paiJIOB, COBMECTHOTO MCIOJIb30BaHHSI HECKOJBKHUMH MOJIb30BATEJISIMH
OJIHUX MU TeX ke asos, U T.. TakuMm 0Opa3oM, MOJIb30BATEEM HAHHOW CHCTEMBbI
MOXKET ObITh JII00ast OpraHusanusi, rae ectb ceppepa (yCJIOBHO, CEPBEPOM MOKET ObITh
KaK Ta MalllMHA 32 KOTOPOH pabOTaeT MoJib30BaTEsb, TAK U KaKas-TO BblJEJICHHAS
MallliHa B CEpPBEPHOM) W TJie €CTb MOJIb30BaTeNM (KJIHUEHTbI) KOTOpble paboTaloT C
9TUMHU JaHHbIMH, Ha cepBepax. CooTBeTcTBeHHO, pasnen «besomacHocTh U
9KOJIOTHYHOCTb TMPOEKTa» TMOCBSIIEH OLIEHKE OMNAacCHbIX U BPEOHBIX (PaKTOPOB MpPHU

paboTe Ha MepCOHAIBHOM KOMIIBIOTEpE.

6.2 OmnacHble 1 BpejHbIe (haKToOphI 1pu pabote Ha DBM

Cornacno I'OCT 12.2.007.0-75 uzgenusi, Co3galomue 3J1eKTPOMarHuTHbIE T0JIs,
UMEIOT 3aIIMUTHBIE 3JIEMEHTHI (9KpaHbl, MOTJIOTUTENH) AJIs1 OTPAaHUUEHHUST BO3IEUCTBHS
9THX MOJIeH B paboyer 30He 10 AOMYCTHMBIX YPOBHEH.

DJIeKTpHUUecKasi cxema 5BM HCKJII0YaeT BO3MOKHOCTD ero
CaMOITPOU3BOJILHOTO  BKJIIOUEHHST MW OTKJMoueHHs. KOHCTpyKuus HCKiIoYaeT
BO3MOXKHOCTb HEMPABUJIBHOTO TPHCOEIUHEHHSI €€ COUIEHSIeMBbIX TOKOBEIYIIMX
yacTeH.

Cornaco I'OCT 25861-83 MapkHpoBKa BBIKJIOYATENEH W JOPYIHMX OpPraHOB
yIpaBJIeHUs U PETryJMPOBAaHHUsI IOMEIIAETCS B HEMOCPEACTBEHHOM OJIM30CTH OT HHUX.

Mepbl 3alllUThI OT MOPAXCHUA SJICKTPHUYCCKHUM TOKOM H 3alIUTHOC 3a3CMJICHHC
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BBIMOJIHSIIOTCSI B cOOTBETCTBUH ¢ TpeboBanusimu ['OCT 25861-83 u 'OCT 12.1.030-
81.
H3onsums, npumensieMass B OBM, caykamas [IJs 3al0UThl OT NOPaXEHHUS
9JIEKTPHUYECKUM TOKOM, BBITOJHSIETCSI OIHUM H3 CJIENYIOIHX CIIOCOOOB:
* MPUMEHEHHEM CIUIOIHOIO HWJIH CJOHCTOrO H30JISIMOHHOTO MaTrepHana,
TOJIIMHA W MYTH YTEUKH MO MOBEPXHOCTH KOTOPOTO OOYCJIOBJIEHBI BUIOM
obecrieunBaeMoH 3aLIUTH;

* MPUMEHEHHEM BO3IYIIHbIX 3a30POB;

* COBMECTHBIM NIPUMEHEHHUEM BBIIEYKA3aHHBIX CIIOCOOOB.

ONeKTpUYEeCKasi W MEXaHHUYecKasi MPOYHOCTb, a TaKKe TEeIJIOCTOMKOCTD
U30JISIIIMK COOTBETCTBYET TpeboBaHusIM, npeabsiiasembiM K DBM. Tlo 'OCT 21552-
84 9JEKTPUUYECKOE COMPOTHUBJICHHE H30JISIUMU CPEACTB BBIYMCIUTEJIBHOM TEXHUKH
MEXAy pa3oOMEeHHBIMH TOKOBEOYUIMMH LEMSMH, a TaKXKe MEXIYy TOKOBEIYIUMH
HEensIMH U KOPIIyCOM B 3aBUCUMOCTH OT KJMMATHUECKHX YCJIOBUM HSKCILTyaTalUH
AO0JUKHO ObITh He MeHee 20 MOM, npu HauOoJIbIIEM 3HAYEHUH pabouer TeMrepaTypsbl
- 5 MOM, nipy HauOOJIbIIEM 3HAYEHUH OTHOCHUTEJIBHOM BJIAXHOCTH - He Oojiee 1 MOm
(npu pabounx Hamnpspkenusx ot 100 mo 500 B).

JlonycTUMble ypOBHH 3BYKOBOI'O [JABJIEHHWSI B aKTHBHBIX IOJIOCax 4YacToT,
YPOBHH 3BYKa, co3naBaemble [I9BM Ha pabouem mecTe omepaTopa, YIOBJIETBOPSIOT
tpeboBanusiM 'OCT 12.1.003-83 ¢ sKBUBaJIEHTHBIM YpOBHEM 3ByKa He Oosee 50 nb
no mKaye A.

[Ipy 9TOM OKBHUBWJIEHTHBIE YPOBHH 3BYKa [Jid TaKHMX BHIOB TPYIJOBOM
AesITeJIbHOCTH, KaK paboTa 1o BeIpabOTKE KOHLEMIHH, HOBBIX IPOrpamMM, TBOPYECTBO,
He NOJIKHBI npeBbimath 40 nbA.

B cootBercTBUM ¢ TpeOOBaHUSIMH MO OE30MACHOCTH K BHJIEOMOHHUTOpPAM IO

I'OCT 21552:

e DOJIT BUAEOMOHHUTOpPA SIBJISIETCS] B3pHIBOOE30INACHONW O€3 AOMOJHUTEbHOU
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samuThl. [Ipumenenne B3poiBoonacHeix DJIT 3ampenieHo.

e MOmHOCTD J03bl PEHTT€HOBCKOTO U3JIyYEHHs B JTIOOOH TOUKE MPOCTPAHCTBA
Ha PacCTOSIHUM 5 CM OT 9KpaHa BHIeoMOHUTOpa He npesbimaeT 0.03 mxP/c
npu 40-yacoBo# pabouer Henee.

e KoOppekTHpOBaHHBIA YpPOBEHb 3BYKOBOH MOIMHOCTH myma - no ['OCT
26329, npu 9TOM [OMYCTUMBIM YypOBEHb IIymMa Ha paboyeM MmecTe
onepartopa He npeBbimaet S0 nbA.

e IInoTHOCTP MOTOKA YJABTPAPHOJETOBOIO H3JyuyeHHs1 He mnpesbimaet 10
Bt/m.

e DKCIUTyaTalMOHHAsl JOKYMEHTaUMsl COOEPKUT yKa3aHUs MO Oe30MacHbIM
npueMaM padOT NpPH TEXHUUECKOM OOCIYKHUBAaHHHM BHIEOMOHHUTOPOB U
TpeOOBaHHUs K 00CIyKHUBAIOIEMY NIEPCOHAIY.

Obmee Bpemst paboThl Ha DBM He NOJIKHO MPEBBIATh YETHIPEX YACOB B [IEHD.

[IpoIOKUTENBHOCTD HENPEPBIBHOM paboThl HEe Oosiee 30 MHHYT C mepepblBaMH He

MeHee 15 MUHYT.
6.3 UckyccTBEHHOE OCBEIIEHHE

HCKYCCTBeHHOC OCBCHICHUC IMHPOKO HCIOJb3YIOT B IIPOHU3BOIACTBCHHbBIX
IMOMCHICHUAX, HAa OTKPBITHIX IUIOMAOKaX, IIPOC3daX W MHOI'HX IOPYIrHX 06’beKTaX,
IMMO3TOMY €TI0 IPaBHJIbHOC IMMPOCKTHPOBAHHUE H PACUCT HMCEIOT OUCHb BA’)KHOC 3HAYCHHC.

HpH IMPOCKTHUPOBAHHHU OCBETHUTEJIbHOH YCTAHOBKH PCIIAIOT pAd TCXHHUYCCKHX
3ajgayv: BbI6I/IpaIOT THUIT HCTOUYHHKA CBCTA, CHCTCMY OCBCHICHHS, HOPMY OCBCIICHHOCTH,
THII CBCTHJIbHUKOB, CIIOCOOBI OCBCHICHHUA, CXCMY pa3MCIICHUA CBCTHJIIbHUKOB,
PAaCCUHUTBIBAIOT OCBCHICHHOCTb B 3aJdHHBIX TOUKAX, YTOUYHAKOT IIOCJIC 3TOro
pasMCIICHHUH YHCJIO CBCTHJIbHUKOB, OnpeacJisoT CIUHHUYHYIO MOIIHOCTDb
CBCTHJIbHUKOB H JIaMII.

BbI60p JIJaMIT OCBCUICHHUA 3aBUCHT, IIPCKIC BCCro, OT TpC6OB&HPII>i K KaueCTBY
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ceetonepenaud. IIpy 9TOM mpeanouTeHHe OTAAETCS! ra3opa3psigHbIM HCTOYHHKAM,
TaK Kak MpU UX cBeTe obsieryaetcsi paboTa ria3, HaOJMI0IaeTCsl MEHbLIee YTOMJIEHHE
OpraHusMa B  LEJOM, TOBBINAETCS  pabOTOCHOCOOHOCTb  YesloBeKa M
NPOM3BOJUTENBLHOCTh TpyJa. Mcnosb3yem rasopaspsiiHble JamIbl T.K. HEOOXOIHUMO
00€eCcreYnTbh TOHKOE Pa3JINUEHUE LIBETOB.

Bpibop cuctembl ocBemeHdss OOYCJIOBJIMBAETCS TEXHOJOTMUECKHUMH HIIH
APXUTEKTYPHBIMH COOOpPAKEHHUSIMH C yuyeTOM TpeOoBaHMH HOpM. B rurueHnueckom
OTHOLIEHUH OoJjiee KelaTejbHAa CHUCTeMa OOIIEro OCBELIEHHs, TaK KaK OHa CO3[aeT
OJlaronpUsITHOE pacrpeesieHHe SIPKOCTEH B M0JIE 3pEHUSI.

[Ipy noBbIIIEHHBIX TPEOOBAHUSIX K OCBEIIEHHOCTH OTIEJbHBIX PabOUMX MecCT
UCTIONIB3YIOT KOMOMHHPOBAHHYIO CUCTEMY OCBELIEHHS], IPH KOTOPOH NMOMHMO OOLIEro
OCBEILEHUS] MPUMEHSIOT MeCTHOe. Mcrnosjb3oBaHHE B MPOM3BOICTBEHHBIX YCJIOBHUSIX
TOJIBKO MECTHOTO OCBELIEHUS] KATETOPUYECKH 3aNPELIECHO.

CorsacHO  BBIOPaHHBIM HMCTOYHHMKAaM CBETa W CHCTEME  OCBEILECHHS,
OINpeAesIIeTCs] 3HAUEHHE HOPMHPOBAHHOHW OCBEIIEHHOCTH. ISl 9TOr0 HCHOJb3YIOT

otpaciesbie Hopmbl uiu CHulI I1-4-79.
6.3.1 PacueT HCKYCCTBEHHOTO OCBEIIECHUS

Boionpaem cBetwiibHUKM O]l ¢ rasopaspsigHbiMH JlaMniaMd. CBETHJIBHHKH
PacnoJIoKEHbl MAPAJUICIbHBIMU PSIIAMH.

Tun mpOBOJKHM — 3aKpBITAasl B CTPOUTEJBHBIX KOHCTPYKLHMSX MO ITYKATYPKOH,
npoBoga — AIIIIB, BeIK/IOYATENIE HOPMATIBHOTO UCIIOJTHEHHSL.

MuHuMabHast OCBEIEHHOCTh OT KOMOMHHPOBAHHOTO OCBEIEHHUS:

Emin.0 =200 nx.

Cuctema ocBelleHHs] — KOMOMHHUpPOBaHHas: oOlee paBHOMEPHOE ILIIOC
MECTHOE.

[loTpebasiemMass  OCBEWIEHHOCTb  NPH  KOMOHHHPOBAHHOM  OCBELICHHUH
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raszopaspsiIHbIMH JIAMIIAMH OT CBETHJIbHUKOB OOIIEro OCBELICHHS:

Eo.x =200 5k,

OT MECTHOTO:

Em.x =150 k.

Heob6xoaumbii ko3¢ dHIMeHT 3anaca (o BbIAEISIEMOH MbUIN):

K3 =1,6.

PaccTtosinme Mexay CBETHJIBHHKAMH MO [JHMHEe Lcpy. ompenensieTcss Mo
dopmye:

L =y-h

CB./[. CB (6.1)

b

rae y - Kod¢pQUIUEHT, YUUTHIBAOIMIUNA PACCTOSIHHE MEXKJIY CBETHJIbHUKAMH H
BBICOTY MOABECKH CBETUJIbHUKOB, paBHbIH 1,6;
hcg - BBICOTA MOJIBECKH CBETHJIBHUKOB, paBHAS 3 M.

Legy =163=48

PaccTosiHue mMexny CBETHUJIbHHKAMH MO MHPUHE Lcgy MpHUMeEM paBHBIM AJIMHE
ceetuabHuKa mmoc 0,05 m, torna Loy =1,2 M.

PaccTtosiHue OT CTEHBI IO TIEpBOTO psiia CBETHJIBHUKOB OIPEHENISIETCS TI0
dopmye:

L - 0’3DLCB. 1 o

L,=0348=144wm

PaccrosiHue mexny KpaHHUMH psifamMH IO HMIMPHHE TMOMEIIEHHUS] ONMpenesiTCs
no popmyJie:

L= b-21ly o
rae b — muprHa nomMenieHusl, paBHas 3 M,

L,=3-2-144=0,12m
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Uucno psiaoB, KOTOPOE MOXKHO PACIOJIOKHUTb MEXKIY KpaHHUMH psiIaMH 10

IIMPUHE NTOMEIIEHH S ONPEAEINSIETCS MO (popMy.ie:

L

- 2
NCB.LH. - L 1
CB.I11. ’ (6.4)
0,12 _ _
NCB_LU. = 12 —-1=-0.9=0

OObwuiee yucIIo psiAOB CBETHJIBHUKOB MO IUPUHE OIpEAeIsieTCs 1o popmyJie:

=0+2=2

N 1o~ Ve

(6.5)

NCB.I_U.O

Paccrossaue MCKIY KpaﬁHHMH pAdaMHi CBETHJIIBHHUKOB I10 JJIMHE TMOMCHICHH S

onpenesieTcs o popmy Jie:

Lol
3 1 (6.6)
rae a — JJIMHA MIOMEIIEHUs], paBHas 4 M
L;=4-2144=112m
Yucio CBETHUJIBHUKOB, KOTOPOE€ MOXHO PAacHoJIOKUTh MEXAY KpanHUMH

psilaMu TO JIJIMHE, ONpeAessieTcs no ¢gopmyie:

L
NCB.,Z[. —T -1
¢cB.A4. (6.7)
_112 —
NCB'[[. =8 —-1=-0,766=0

OObwuiee yucIIo psiiOB CBETHJIBHUKOB MO JJIMHE OMpeAeIsieTcs no popmyie:

N N +2

CBJ.O ™ *'CBJ.

6.8)
NCB.,Z[.O =0+2=2

OOmee uyKCIO PSIIOB CBETHJIBHHUKOB, KOTOpPble HEOOXOJMMO YCTAaHOBUTDH IO
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IJIMHE U IIUPUHE OIpeaeisieTcs o opmyie:

N N IN

CB.II.0. = "CB.[.0. (6.9)
N =202 =4

CB.OBII].

CB.OBII]. ~

Kosddunmentsl otpaxkenuss ot cTeH (pcr) U MOTOJNKOB (Pror) BbIOMpaem
UCXOMs U3 OKPACKH CTEH M MOTOJKOB paBHBIMHU: per. = 50 %, pror. = 70 %.

Kosddunuent z, yunTpiBalomuid paBHOMEPHOCTb OCBELICHUSI B 3aBUCUMOCTH OT
THIA CBEeTHJIbHUKOB U KO3(pduienTa y, BoilonpaeM paBabiM 1,13.

[Tnomanp nona (Sy), OCBEIAEMOro MOMEMIEHUST ONTPEAESIETCS 1O hPOpMYJIE:

Sp=alb, (6.10)

S g =3M4=12 2.

OmnpepensieM nokasateJib MOMEIEHHS 10 popmy.Jie:

b = alb
(a+b] thep. | 6.11)
_ 12 _
?=pram "7

Koadduument nenosipb3oBaHHsi CBETOBOro NOTOKA paseH: Ny = 0,53.

TpeOyromuics CBETOBOH MOTOK OJAHOH JIaMIIbl OIpeesieTcs no popmyJie:

_Eox IS,

F]I.PACq. - N w
CB.OBL]. —'H , (6 12)
200,610,132
F = - =2046,79
JI.PACY. 4 m,53 ™

ITo nanpsikenuio B cetd UC U CBETOBOMY MOTOKY OZHOM JIaMIIbI:
FH.PACLI. = 2046 JIM
no cnpaBoynbiM Tabgumam (FOCT 2239-70) ompenesnseM He0OXOIUMYIO

MOIIMHOCTD 3JICKTPOJIaAMIIbI:

JI140-4 WJI = 40 Br.
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B xaxngom cBeTHiabHHKe HMeeTcs ase jamiibl JIJ140-4 co cBeTOBBIM IOTOKOM
Fiirapn = 2340 nm kaxmas.

HeﬁCTBHTCHbHaH OCBCIICHHOCTD OIIPEOCIIACTCS I10 (bopMyne:

E Fumsn DNCB.OBLH My
JIEVICTB. K,xS
205, | (6.13)
234014106 _ g
AEACTB. 161,132 JIK.

[Tnomagps koMHaThl 12 M°. CBETHJIBHHKH PaclojiaralnTcsi B OJHH P MO JIBE
Jamnbel B KaxaoM. PacnojiokeHue psija Ha MOTOJIKE BBIOMPAOT TaKUM 00pas3oM,

4yTOOBI OCBEIIEHHOCTh paboyero Mecta Obljla JOCTATOYHOH AJis1 pabOTHI.
6.4 Bivsinue J€KTPOMAarHUTHBIX MOJIEH, co3gaBaeMbix DBM, Ha yenoBeka

Kaxpgoe ycTpoiCcTBO, KOTOpOE MPOU3BOAUT WK MOTPEOJISIET JEKTPOIHEPTHIO,
CO3JAeT 9JIEKTPOMArHUTHOE H3JIyYeHHE. DTO H3JyueHHE KOHIEHTPUPYETCS BOKPYT
YCTPOMCTBA B BHJE 9JEKTPOMAarHUTHOTO TMOJis. BuaeoTepMHHANIbl HU3TyUyaloT
9JIEKTPOMAarHUTHBIE BOJIHBI B OUYEHb IIMPOKOM JHarna3oHe. B panuoguanasoHe OHH
NPOIYIUHUPYIOTCS KaTOAHOHW TPYyOKOH; OCHOBHOM € HUCTOUHHK — TOPH3OHTAJIbHBIE U
BEpPTHUKAJIbHbIE OTKJIOHSIIONIME KAaTYIIKH, KOTOpble OOECNEeuuBalOT CKAaHUPOBAHHE
9JIEKTPOHHOTO Jiyuya Mo 9KpaHy B guanasone 15...35 kI'n. Ha paccrostaun 50 cm ot
9KpaHa HaMpPSIKEHHOCTh SJIEKTPUUECKOTrO MOJIsl UMEeT 3HAaUEHUE OT MEHBIIUX €AUHHUIIbI
no 10 B/m, a marautHas uHaykuuss — ot 10-8 go 10-7 Tn. BupmeorepmuHaibl
U3JIyYalOT TaKKe MEPEMEHHBIE 9JIEKTPHUECKHE U MAarHUTHBIE MOJISI ¢ YacTOTOR 50 Hiun
60 'l ¥ UX rapMOHHUKH.

OpnHako HaOJOIEHHs 3a JHOJbMHM TMOKa3add HeOJaronpusiTHoOe AJisi 300POBbsI
OEHUCTBUE HU3KOYACTOTHBIX 3JIEKTPOMArHUTHBIX noJier yactoTor 50...60 I'u: Houblo y
OOJIPIIMHCTBA UCHBITYEMBIX MOBBILAJICS B KPOBH yYPOBEHb MEJATOHHMHA — TOPMOHA

I.HI/ILHKOBH,I[HOﬁ KCJIE3bI, HIIHN 31'[1/1(1)1/1321. 9HI/ICbH3 BBIIIOJIHACT pPOJIb OCHOBHOI'O

121



“pUTMOBOIUTENS” (PYHKIHMHA OpraHu3Ma: UyBCTBHUTEJIbHbIE KJIETKHM CETUATKH,
BOCITPUHUMAIOIIHE CBET, MEPealoT HH(OPMALIHIO O €r0 HHTEHCUBHOCTH U KaueCTBE IO
HEPBHBIM MYyTSM B 9MHU(pU3, crieqU(PHUUIECKHE KJIETKH KOTOPOrO0 UyTKO PEarupyroT Ha
CBET M OOECMEeuuBaIOT PETYJISIIHI0 CHHTE3a MeJlaTOHHWHA (CBeT ‘‘yrHeTaeT’ CHHTE3
MEJIATOHUHA, MO9TOMY HOYBIO €r0 COJepKaHHe B KPOBH CaMOE€ BBICOKOE, a YTPOM H
oHéM — MUHUMaibHOe). Hapymenue oToro putma (Hanmpumep, BCJEICTBHE
CHUCTEMaTHUECKOI0 UCKYCCTBEHHOIO OCBEUICHHUS UEJIOBEKA HOUbIO) MOXKET MOBJIEUb 3a
co0OH cepb&3Hble 3a00JIeBaHHSI, B YAaCTHOCTH, OOpazoBaHHe oOmnmyxoid. OcoOeHHbIH
Bpe]l U30bITOUHASI OCBEIEHHOCTbh MPUOOPETAET TOr1a, KOrAa Ha OPraHu3M AEHCTBYIOT
KaKHe—JIM0O KaHleporeHHble (hakTOpbl, HAIPUMEP XUMHUECKHE WU PaIHAllHOHHBIE.
Ha uenoBeka, paboTaiomero 3a KOMIbIOTEPOM, OKa3bIBAIOT BJIMSIHHE HE TOJBKO
pa3HOOOpasHble 2JIEKTPOMArHUTHbIE MOJIs1 (B TOM UMCJIE U3MEHSIONMUECS! C YaCTOTOH
50...60 I'), HO U UHTEHCHUBHBIA CBET, KOTOPbIA JEHCTBYET HA IJa3a, a 3HAUYWUT, U HA
anugus. [losTomy onepaTopam kejaaTebHO MPOBOJUTH 32 HUMH He 00Jiee TOJIOBUHbBI
pabouero BpeMeHH, BO3JEPKHUBAThCS OT pabOThl B BeuepHee, TeM OoJjiee B HOUHOE,
Bpemsi. B psiie 9KcriepuMeHTOB ObUIO OOHAPYKEHO, UTO SJEKTPOMArHUTHbBIE MOJIS C
yactotor 50...60 T', BO3HMKAIOIHE BOKPYT BHUACOOUCILIEEB, MOTYT UHULMHPOBATDH

OHOJIOTHYECKHE CABUTH BILUIOTh A0 HapyueHus cuHtesa [JJHK B kjieTkax KUBOTHBIX.
6.5 Pacuer 3ammTHOrO 3a3emiienust OBM

3aszeMJIeHHE BBINOJHSET [JBE OCHOBHBIE 3JIEKTpO3aluTHbIE (yHKIMU. [lepBas
3aKJIIOUAETCS] B CO3JaHUH HEOOXOOUMBIX YCJOBHH AJisi OBICTPOrO OTKJIIOYEHHS H
3aMbIKaHMs Ha 3eMJi0. BTopast - yMeHblIeHHe 10 TpeOyeMbIX MpeaesioB BO3MOXKHOIO
HanpspkeHus: npukocHoBeHus. (Ilon HampsikeHHEM TNPHKOCHOBEHHSI TOHHUMAETCs
HaIpsKeHUe, MPUJIOKEHHOE HEMOCPEACTBEHHO K TeJy uesloBeKa Ha MyTH "pYKH -
"
Horu").

3alMTHOMY 3a3€MJICHHIO MOIJIEXAT METaJUIMYeCKHe JacTh DBM, moctymnHbie
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IJisi TPUKOCHOBEHHSI UeJloBeKa W He HMellde [APYrMX BHAOB  3alIUTHI,
00ecrneurBalIuX JIeKTPOOE30NacHOCTHIO.

B cootBerctBuu ¢ I'OCT 12.1.030-81 "DnekTpoOe30macHOCTb. 3alUTHOE
3a3eMJICHHE, 3aHyJieHHe", 3allUTHOE 3a3eMJIEHHE MHOJIKHO OO0ecreuuBaTh 3aluTy
JMOJEN OT MOPAKEHHUS JIEKTPHUUECKUM TOKOM MPH MPUKOCHOBEHUH K METAJUIMYECKUM
HETOKOBEAYIIUM YaCTsIM, KOTOpPbIE MOTYT OKa3aTbCsl MO HAMIPSKEHHEM B pe3yJibTaTe
MOBPEKICHHU S U30JISIIIHH.

3amMTHOE 3a3€MJICHHE BBINOJIHSETCS MPEeJHAMEPEHHBIM  9JIEKTPUUYECKHUM
COEIMHEHUEM METAJUIMUECKHUX YacTeH O9JICKTPOYCTAaHOBOK C '"3emJjeH" WM ee
SKBHBAJIEHTOM.

Marepuan, KOHCTPYKIHSI U pa3Mepbl 3a3eMJIMTENIEH, 3a3eMJISIIONIUX H HYJIEBBIX
3AIIMTHBIX MPOBOAHUKOB AOJIKHbI OOECHEeUHMBaTh YCTOHUMBOCTb K MEXAHUUYECKHM,
XUMHUECKHUM U TEPMHUUYECKHM BO3ACHCTBUSIM Ha BECh MEPHO] SKCILTyaTallHH.

B anektpoycranoBkax HampsikeHuem o 1000 B B ceTsix ¢ H30JMPOBAHHOM
HEUTpabl0 WJIM HW30JIMPOBAHHBIMH BBIBOAAMH OJIHO(A3HOTO HCTOUHHKA MUTAHHUS
9JIEKTPOSHEPTHUEH COMPOTHUBJICHHE 3a3eMJISIIOIIETO YCTPOUCTBA B CTALIMOHAPHBIX CETSIX
IOJIKHO OBITH He OoJiee 4 Owm.

[lesnplo OaHHOrO pacueTa SBJSETCS OINpPEeHeeHHEe OCHOBHBIX MapamMeTpOB
3azemMJIeHHs1 (YMCJIO, pa3Mepbl U pasMelIeHHE OJMHOYHBIX 3a3eMJIMTENIeH |
3a3€MJISIIOLIMX ITPOBOJIHUKOB).

[Ipu sTOM pacueT MPOU3BOAMUTCS IJIs1 pa3MEIIEHHUS 3a3eMJIMTEJISI B OAHOPOAHOM
3eMJIE.

BoiOupaem ¢ yueTom Bcex TpeOOBaHMM 3Hau€HHE COMPOTHUBJICHHUS 3aIIUTHOTO
zazemuiendss Roon = 4 Om (Rpgon nosmkHO ObITh paBHO 4 OM [J1sI 9JIEKTPOYCTAaHOBOK
Hanpsixkenrem go 1000 B B ceTH ¢ U30JIMPOBAHHON HEUTPAJIBIO. )

CornacHo CHpaBOYHOHM JIMTEpaType 3aAaeMcsi YIEJbHBIM COMNPOTHUBIECHHUEM

rpyHTa p = 30 OM:M (uepHO3eM).
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BriOrpaem rpynnoBoi KOHTYPHbIH 3a3eMJIMTENDb (YrOJIOK) IJTHHOHN 3M.
OnpenensieM CONPOTHUBIEHHE OAUHOYHOIO 3a3eMIIMTENS 10 (popMyJie:
2, g 4l

d, 2 ) (6.14)

9

RC =0, 159

rae: 1 - nymHa 3a3eMJieHus1, paBHasi 3 M;
d - nmameTp 3azemiieHus, paBHbiv 0,1 Mm;
t — rIyOMHa 3aJ10)KeHUs, t = 2 M.

407 23,1, 42+3[
RC=01507 dn {3455 E_IOOM

OnpepessieM NpUOIHMAKEHHOE KOJIMUECTBO 3a3eMInTeNei n' o opmye:

L __RC

Rgon N , (6.15)
rae Ng — Koo dHuIMeHT ucnoabpb3oBanusi, paBHbi 0,8
o= 10 _

40,8

Pacnonaras mojyueHHOe UHCJIO 3a3eMJMTEsIeH Ha IUlaHe OOBEeKTa, IMOJYyUYHM
IJIMHY TIOJIOCHI CBSI3H 1; = 3,5 M.

N3 cnopaBouHOM JUTEpaTyphl ompenesisieM 3HaueHus:: Koaduiuenta
HCIOJIb30BAaHHSI BEPTHKAJIbHBIX CTEpPXKHEBBIX 3a3eMJIMTeNieH Oe3 yueTa BIIHSHUS
nojocel cBsiz3u NS = 0,83; kKoaddHuHeHTa HCNOJb30BaHHSI TOPHU3OHTAIBHOTO
MOJIOCOBOTO 3a3€MJIMTEJISI, COEQUHSIIONETO BEPTHKAJIbHbIE CTEPKHEBbIE 3a3eMJIMTEIN
N, = 0,89.

OmnpegensieM CONMPOTHBJIEHHE PACTEKAHUS TOKA MOJIOCHI CBSI3H MO hopmyJie:

2
/lOllgbh
i bl (6.16)

RN =0,366

rae: b; — paccTosiHHe OT TMOBEPXHOCTH 3€MJIM JI0 CEepeaHMHbl BEPTHKAJIbHOIO
3azemumTens, paHoe 0,5 M;

h; - paccTosiHHE OT MOBEPXHOCTH 3€MJIM OO OCH TOPHU30OHTAJIBLHOM IMOJIOCHI,
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paBHoe 0,52 m.

2
40, 2035

RN =0,366 0 1g 2357 —g3
o035 80,5052 Oy

OnpepensieM YTOYHEHHOE UUCJIO 3a3eMJIMTENeH 1o popmy.ie:

_RNIRC-R,, ON,RC

T Ry Ny RC : (6.17)
_10(8.3-4[0,8910 _
40,8300 .
OrnpenesisieM COMPOTHUBJIEHHE TPYIIIOBOTO 3a3eMJIMTENS 1O pOpMYJIE:
R = [Rlél\i EIRD% RN
. sRN (6.18)
8,30

R = =3.7
°6w ~ 0,89[10+2[0,83[8,3 Om

Tak Kak Ropy, < Ryor, 3.7 OM < 4 Owm, TO 3a5aua 3aBeplueHa.
6.6 Mukpokaumat

[TapameTpbl MUKPOKJIMMaTa MOTYT MEHSITbCS B LIMPOKHUX Mpeaesiax, B TO BpeMs
Kak HeOOXOJUMBIM YCJIOBUEM KH3HENIESITEIbHOCTH UEJIOBEKA SIBJISIETCS MOAAEpKaHHE
MOCTOSIHCTBA TEMIlIepaTypbl Teja Ojarogapsi TEPMOPEryJsiiMH, T.€. CIHOCOOHOCTH
OpraHM3Ma peryJupoBaTh OTOauy Temia B OKpyxawomylo cpeay. [IpuHnun
HOPMHPOBAHUSI MUKPOKJIMMAaTa — CO3/IaHHE ONTUMAaJIbHBIX YCJIOBUM 1151 TEMI00OMEHa
TeJla YeJIOBEKAa C OKPYKalolleH CpeoH.

BorunciurenpHas TEXHHKA SIBJISIETCS HCTOYHUKOM CYIIECTBEHHBIX
TeTUIOBBIACJICHUM, UTO MOXET MPUBECTH K MOBBIIICHHUIO TEMIIEPATYPbl U CHHKEHHIO
OTHOCHTEJIbHOH BJIAXXHOCTH B TMOMEIIEHHWH. B TmoMenmeHusXx, A€ YCTAHOBJICHBI
KOMIbIOTEPHI, COOTIOJAIOTCS ONpeIe/ICHHbIe MapaMeTPbl MUKPOKJIUMATA.

Tabnuua 6.1 - [TapameTpbl MUKpOKJIMMATA AJ1s1 TOMEIIEHHUH, IA€ YCTaHOBJICHBI

KOMIIBIOTEPHI
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Ilepuon roma [TapameTp MHUKpOKJIMMATA Benmurna
Temmneparypa Bo3yxa B IOMELECHHH 22...24°C

XO0JIOJHBIA OTHOCHTEJIbHAS BIaXXHOCTh 40...60%
CKopocTb ABHKEHHS BO3OyXa o 0,1m/c
TemnepaTrypa BO3ayXa B IOMEIIECHUH 23...25°C

Ternubiia OTHOCHTEIbHAS BJAKHOCTh 40...60%
CKOpOoCTh ABHKEHHUS BO3AYyXa 0,1...0,2m/c

Tabamua 6.2 - Hopmbl mogaun CBeKEero Bo3ayxa B MOMEIIEHHs, I'Ie

PpacCIIOJIOKEHbI KOMITIBIOTEPbI

OODbeMHBIH pacxo/ MoJIaBaeMoOro B OMeEIIECHHE
XapaKTepruCTHKA MOMEIIEHHSI
CBEXKEro BO3AyXa, M3 /Ha OTHOTO YEJIOBEKA B UaC

O0beM 10 20m3 Ha yestoBeka |He menee 30
20...40m3 Ha yenoBeKa He menee 20

Bosnee 40m3 Ha uesoBeka EcTecTBeHHAs BEHTHIISALIUA

st obecnieueHrst KOM(OPTHBIX YCIOBUH HUCTIOJb3YIOTCSI KAK OpraHU3allMOHHbIE
MeTOAb! (palMoHaIbHASI OPraHU3allksl MPOBeAeHHs paboT B 3aBUCUMOCTH OT BPEMEHU
roga U CYTOK, YEpelOBaHUE TpyJa W OTAbIXa), TAK M TEXHUYECKHE CpelCcTBa

(BEHTHJISILIUSL, KOHOUIIMOHUPOBAHHUE BO3yXa, OTOMUTEJIbHASI CUCTEMA).
6.7 DKOJIOTUUHOCTB TIPOeKTa

Hcnonb3yeMble amnmapaTHble CpPEACTBa COOTBETCTBYIOT BCEM TpPeOOBAHHSIM
CHCTEMbl CTAaHAApPTOB OE30MacHOCTH Tpyna. B mpolecce SKCIUTyaTallMd OTBEYAIOT
TpeOOBAHUSIM YKOJOTHUECKOH OE30MaCHOCTH.

JI'oOMUHECIIEHTHbIE JIaMITbl, UCTIOJIB3YIOIHECs AJIsi HCKYCCTBEHHOTO OCBEIICHHS,
SIBJISIIOTCS] PTYThCOIEPKANIMMH H OTHOCATCS K 1 KJlaccy OMacHOCTH.

OCHOBHBIM TTOJIOKEHHEM KOJIOTHUECKOH 0€30ITaCHOCTH SIBJISIETCS COXPAaHHOCTb
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LIEJIOCTHOCTH OTPAOOTAHHBIX PTYThCOAEPKALNIMX JIAMII, TaK KaK PTYTb COJEPKaIIasiCs
B JIIOMHUHECIHEHTHBIX JlamMrax, CIOCOOHA K aKTUBHOM BO3IYIIHOM, BOJHOM WU (PU3HKO-
XHUMHYECKOH MHUTrpalKy. DTO BO3MOXKHO B CJIy4ae pasrepMeTH3aLUH KOJIOBI.

OTtpaboTaHHbIe PTYThCOAEPKAIIME JaMIIbl XPAaHSATCS B 3aBOJACKOM YNaKOBKE B
METAJUIMYECKOM IIKa(y, YCTAHOBJICHHOM B 3aKPBITOM OMEIIEHHH.

B cnyuae 0ost pryThcoaepXkamMx Jamm OCKOJIKM COOMPAIOTCS WETKOH WM
CKpeOKOM B METAJUIMYECKUHM KOHTEHWHEp C IUIOTHO 3aKpBIBAIOLIEHCS KPBILIKOH,
3alI0JIJHEHHOM  pacTBOPOM  MAapraHUOBOKHMCJIOro Kajuus. Mecto Heo0XoIumo
HEHUTPAJIM30BaTh PACTBOPOM MAapraHIlOBOKHUCJIOIO KajHsl U CMbITh BOAOH. KoHTelHep
U €ero BHYTPEHHSII TOBEPXHOCTb [OJUKHBI HM3rOTaBJIMBATbCS M3 Marepuaia
HeaMaJIbrUpPYIOIEro 1 HeabCcopOUpPYIOMEro pTyTh (BUHUILIACT).

OcsemwieHre He MOOJUKHO CO3[0aBaTh OJIMKOB Ha IOBEPXHOCTH 9KpaHa, a
OCBEIEHHOCTb MOBEPXHOCTH 9KpaHa KOMIbIOTEPa He NoJkHA ObITh Oosee 300 JK.

Ocoboe  BHMMaHWe TpPU  OpraHU3alMd  pabouux  MecT  yAeJsieTcs
9JIEKTPOMAarHUTHOM 0e30macHOCTU. s TOro 4toObl CHU3UTH SJIEKTPOMArHUTHBIM
(poH, moOMemeHHe JOJKHO ObITb YHAJ€HO OT IOCTOPOHHHX HCTOYHHUKOB
9JICKTPOMArHUTHbIX ~ TOJIEH,  CO3[JaBa€MblX  MOLIHBIMH  TpaHcGOpMaTOpaMH,
9JIEKTPUUYECKUMH  PaCIpeAC/IMTENbHBIMU [UTAMH, KaOeJsIMH 9SJIEKTPOIUTAHUS C

MOIIHBIMH SHEPronoTpeOHUTEeISIMH H TIp.
6.8 3amuTa B UC

TpeboBanusi Kk noxapHod Oe3onacHocTH ycTaHaBiauBaer ['OCT 12.1.004-85
«Cucrema cranmaptoB OesonacHocTH Tpyna. I[loxkapHas OesonmacHocTs. OOmme
TpeOOBaHUST».

[MoxapHasi 6€30MaCHOCTb — COCTOSIHHE OOBEKTa, MPH KOTOPOM HCKIIOUAETCS
BO3MOXXHOCTb IOXapa, a B CHIyyae €ro BO3HMKHOBEHHSI NpPEeJOTBPAIlaeTCsI

BO3MEHCTBHE Ha JIOJIEH OMAaCHBIX (PaKTOPOB MOKapa W 0OecrneurBaeTCs 3alluTa
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MaTepHAJIbHBIX LEHHOCTEH.

[ToxapHast 0e30macHOCTb OOECTIEUNBAETCS] CUCTEMOM NIPEIOTBPAILEHHS [TOXKapa
M CHUCTEMOHM MOXapHOH 3amMThl. Bo Bcex cily:keOHbIX MOMEMEHUsIX 00s13aTeNbHO
noJokeH ObTh "IlnaH 9Bakyauuu Joged MpH Mnoxape', perjiaMeHTUPYIOIHHA AeHCTBHS
NEPCOHAJIA B CJIyyae BO3HMKHOBEHHSI OvYara BO3TOPaHHsl M YKasblBAIOIIMH MecTa
PACIIOJIOKEHH S TTOKAPHON TEXHHUKH.

[IpoTuBONOX)XapHas 3alMTA — 9TO KOMIUIEKC TEXHUUECKHX U OPraHHU3aLUOHHBIX
MEPONPUSATHH, HalpaBJEHHbIX Ha oOecrieueHHe OE30MacHOCTH JIIOAEH, Ha
NpeAOTBPALICHHE MTOKapa, OTPAHUUEHHE €0 paclpOCTPAHEHHS], 4 TAKKE HA CO3JaHHE
YCJIOBUH JIJIs1 YCHEIIHOTO TYLIEHHUS MoXapa.

HcTouHMKaMH 3aXkUraHvsi B MOTYT OBITb 9JIEKTPOHHBIE CXeMbl OT JBM,
OpuOOpbl, NpPUMEHSIEMblE 11  TEXHHUUECKOrO  OOCIy’)KHBAaHHUS, YCTPOMCTBA
9JIEKTPOIIUTAHUS, KOHAWLHMOHMPOBAHUS BO3AyXa, TIO€ B pe3yjbTaTe pasjHUHbIX
HapylleHHHd o00Opa3yloTcsli MEeperpeThie SJEMEHTbI, 9JIEKTPHUECKHE HCKpPbl W IYTH,
CHOCOOHBIE BbI3BATh 3arOPAHUsSI TOPIOUHUX MATEPHATIOB.

B coBpemennbix OBM OYeHb BBICOKAsl IJIOTHOCTb Pa3MEIIEHHS] SJIEMEHTOB
9JIEKTPOHHBIX cXeM. B HemocpencTBeHHOM OJM30CTH APYr OT ApPYyra pacrnojararTcs
COEIMHUTEJNbHbIE NIPOBOAa, Kabenu. IIpu mpoTeKaHWH MO HUM 9JIEKTPHUECKOrO TOKA
BBIJIEJISIETCS] 3HAYMTEJIbHOE KOJMUYECTBO TEILIOTHL. IIpH 9TOM BO3MOXHO OIUIAaBJIEHHE
uzoisiuuu. st oTBoAa U30BITOYHOM TEeruioThl OT DBM ciykaT cUCTEMbl BEHTHUJISLIUU
U KOHJHMLUMOHHMPOBaHWS BO3Ayxa. I[IpM DOCTOSIHHOM [HEHCTBHH STH CHCTEMBI
NPEeICTABIISIIOT COOON JOMOJHUTESBHYIO MOKAPHYIO OMACHOCTb.

K cpenctBam TymeHus mnoxapa, HpeJHA3HAUYEHHbIX MJIST  JIOKAIM3ALUH
HEOOJIBIIIUX BO3rOPaHUM, OTHOCSTCSI TOXApHBIE CTBOJIbI, BHYTPEHHHE MOXKAPHbIE
BOJAOIPOBO/Ibl, OTHETYIIMUTENH, CYXOH MECOK, acOeCTOBbIE OAesIa U T. 1.

B 3maHusX moxapHble KpaHbl yCTaHABJIMBAIOTCS B KOPHIOpax, Ha IUIOMAAKAX

JICCTHHYHBIX KJICTOK H BXOHOOB. HpI/IMeHeHI/Ie BOJbl B MAIIKMHHBIX 3aJlaX 5BM BBU Y
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OMAaCHOCTH TOBPEXKJCHUS HJIM TMOJHOIO BBIXOAA H3 CTPOST JOPOTrOCTOSILIETO
000pyIOBaHHsI BO3MOKHO B HCKJIIOUMTEJIBHBIX CJlyyasx, Korjga mnoxap NpHHUMAaeT
yrposKaromue KpyIHble pa3Mephl.

I TymleHusl MOXapoB Ha HAYAJIBHBIX CTAgUSIX IIMPOKO NPHMEHSIIOTCS
orHetymuTead. [1o BHAY HCIoONb3yeMOro OrHETYHIAIErO BELIECTBA OTHETYIIMTEIH
NOAPA3ACISIIOTCS HA  CJIEOYIOIME OCHOBHBIE TIpPYIINIbL: TEHHBIC, Ta30Bble U
YTJIEKUCIIOTHBIE.

IleHHbIE OrHETYIIMTENH, NMPUMEHSIOTCS IJIS TYLIEHUs TOPSIUUX KHIKOCTEH,
Pa3MUYHBIX MaTEpHaTIOB, KOHCTPYKTHUBHBIX 9JIEMEHTOB H OOOpPYIOBaHHUs, KpOMeE
9JIEKTPOOOOPY JOBaHHU I, HAXOISIIEroCs MOM, HAITPSIKEHUEM.

['a30Bble OTHETYWIMTENH, MPUMEHSIIOTCS JISI TYLMICHHS KUAKHX W TBEPIBIX
BEIIECTB, a TAKXKE JIEKTPOYCTAHOBOK, HAXOASIIUXCS MO HANPSIKEHUEM.

B nomemeHusXx  NPUMEHSIIOTCSI  TJIaBHBIM ~ 00pa3oM  YIJIEKHMCJIOTHBIE
OTHETYIIUTENH, JOOCTOMHCTBOM KOTOPBIX SIBJISIETCSI BBICOKast 9((PEKTUBHOCTD
TYIIEHUs] TOXKapa, COXPAHHOCTb SJEKTPOHHOTO OOOPYIOBaHMS, HAUIJIEKTPHUECKHE
CBOMCTBA YIJIEKHCJIOTO Ias3a, YTO MO3BOJISIET UCMOJIb30BATh 3TH OTHETYIIUTEIH JAKE B

TOM cJlyyae, KOria He yaaeTcs 00ECTOUUTD JIEKTPOYCTAHOBKY Cpasy.
6.9 3akmoueHre o 0€30MacCHOCTH U 9KOJIOTHYHOCTH MPOEKTa

[IpoBeneH aHaaM3 OMacHbIX M BpeOHbIX (PAKTOPOB, BO3NEHCTBYIOLIMX Ha
oneparopa 9BM, paboTaromero ¢ pasiegeHHON (haiJoBOH CUCTEMOH.

OpHrMu U3 HauboJiee 3HaYMMBbIX (PaKTOPOB OE30MACHOCTH SIBISIETCSI:

*  9JIeKTPOOE30NaCHOTb;

*  OCBELICHHE;

*  10Xapo0e30MacHOCTb;

C uenblo obecrieueHus1 O€30MacHbIX U KOM(OPTHBIX YCJIOBHM TpyJa omnepaTopa

BBITIOJIHCHBI PACYCThI:
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*  3AIMUTHOTO 3a3¢MJICHUS;

* HCKYCCTBEHHOI'O OCBELICHHS;

*  3JICKTPOMAarHUTHOTO U3JTyUEHHUS;

B uesioMm MOXHO 3aKJIIOUMTb, YTO PACCMOTPEHHBIE YCJIOBUS TpyJAa Oreparopa
IIK, orBevaioT TpeOOBaHUSIM CTaHAAPTOB MO OOECHNEYEHHI0 MPOMBIIUICHHON H

9KOJIOTHYECKOH Oe30MacHOCTH.
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3AKJIIOYEHHE

B panHOM paboTe OBLIM TMPOAHATU3UPOBAHBI AHAJIOTH pa3pabaThiBaeMOM
nporpamMMbl, HaHJEHbl WX YHHKaJbHble OCOOEHHOCTH, IIOCTPOEHA CTPYKTypa
NporpaMMbl, pa3paboTaHbl UCIOJIb3yeMble aJIrOpUTMbl. B cliencTBUM HCCien0BaHUs
NpeIMETHOM O00JacTH BbBISIBJIEHBl CJIEAYIONIHE TOJIOXKHUTEbHbIE OCOOEHHOCTH
(paliIOBBIX CHUCTEM, KOTOPBIE PEUICHO HCIOJb30BaTh B pa3pabaThiBa€MOM CHCTEME, K
HUM OTHOCSITCSI:

* apxXHUTEeKTypa (palJIOBOM CHCTEMBI SIBJISIETCSI KJIMEHT-CEPBEPHOH, 0e3
HAJIMUUSI cepBepa TpaH3aKUWH, U MeTaAgaHHbIX, Kak B GlusterFS B oTanunn
ot Lustre ¥ HDFS 9ro ynpocTHT ee (pyHKUMOHHMPOBAHHE, XOTSI MOKET
BbI3BATb MPOOJIEMBI C CKOH(DUT'YPHPOBAHHBIM HECKOJIBKUX KJIMEHTOB;

e (paisioBasi cuctemMa KomuMpyeT (paliabl Ha CTOPOHE KJMEeHTa, Oyaromgaps
yeMy TMOBBIIAETCS HAJEKHOCTh cUcTeMbl. [axe mpu cboe B ceTH oOHa
MPOJIOJIKAET YACTUYHO (PYHKIIMOHUPOBATh, UTO TaK-Ke YINPOCTHT (PYHKIUH
COXPAHEHHSsI TAaHHBIX HA IPYrue KOMIbIOTEPHI MPH BKJIOUEHUH WUJIH BBIXOJIE
U3 CTPOSsI KOMITbIOTEPA Ha KOTOPbIM MPOU3BOAUTCS 3anuch nmogooHo AFS;

°* uies TPaHCJISITOPOB WU  MOAYyJeH, MO3BOJUT  JOCTHUb  Oosee
CTPYKTYPHUPOBAHHbIH KO, U JAaCT BO3MOXXHOCTb PaCIIMpPEHHsT (haHIOBOM
CUCTEMBl MO Mepe HeoOXomuMocTH 0e3 MoIaudUKaUH CcaMoro siapa
CHCTEMBI, TAKUM 00pa3om Kak 9To caenano B GlusterFS;

*  HCIOJIb30BaTh MUHMMAJIbHO BO3MOXHBIM pa3Mep 3aroJloBKa B MaKeTax NpH
nepegave coaepkuMoro (pariaos, IJisl TOro, YTOOBl JOCTHUb MUHHUMAJIbHbIC
NOTEPH B CKOPOCTH Ha 3arojIOBKax MakeToB, B oTJMuuHU OT GlusterFS;

* peasM30BaTh HECKOJBKO AJTOPUTMOB BBIOOpAa KOMIIBIOTEPA, Ha KOTOPBIM
MPOU3BOJIUTCSI 3alKMCh KAaK OTHEJIbHbIE MOAYJH, Peaju3oBaTh 0OpabOTKY
3alIPOCOB  OT KJHMEHTOB OTHEJbHBIMM MOIYJSIMH, B TOM 4YHCJIE

ayTeHTU(dUKaLUIO U (paiioBbie onepanuu, nogooHo GlusterFS;
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B MPOTOKOJIE JOJKHbl OBbITh ping mnakeTbl mnoaobHo cucteme HDFS,
KOTOpbIe OYIyT OTIPABJISATHCS K KJIMEHTaM OT CEPBEpPOB, U €CJIH KJIUEHT He
nojiyyaeT UH(GOPMALHIO, B TEUEHHH HEKOTOPOTO MPOMEKYTKA BPEMEHH, TO
cepBep OyIeT CUUTAThCS «yMEPIIUM» U yAaJIeH U3 CIIUCKAa CEPBEPOB BHYTPH
KJIMEHTA;

peanu3oBaTh [Ba OT/AEJbHBIX HE3aBUCHMBIX MPOTOKOJIA [Jisl JaHHBIX,
KOTOpbIE MPEJAI0T COAep:KUMOe (palyioB U JJIsl MeTaJaHHbIX, Kak B Hadoop
u HDFS;

B KauecTBe OHOJMOTEKM [Jisi TOCTPOEHHUs (palIOBOM CHCTEMBbI BBIOpaTh

FUSE.

Tak-xe B mpouecce ajJrOpUTMHYECKOrO KOHCTPYHPOBaHMs pa3padOoTaHbl JBa

IMPOTOKOJIa obMeHa JAaHHBIMH MCKIOY KJIMCHTOM H CEPBEPOM, KOTOPBIC HCIIOJIb30BAHbI

B p33pa6aTbIBaeMOﬁ MmporpaMme, OHH UMCIOT CJICAYIOIHUC OCOOEHHOCTH:

pemeHo BbIOpaTh B KauecTBe 0a30BOro MpoTOKoJa sl OOMeHa
MeTaJaHHBIMU TMpoToKoJ XML U pacmpuTh ero takum oOpa3om 4TOOBI
MOXHO ObUIO peayi3oBaTh (PyHKUMH (DalioBOH CHCTEMBbL. A B KauecTBe
XML ananusatopa BbeiOpaTh Expat;

paspaboTaH OWHAPHBINA MTPOTOKOJ AJIsl IEpeAaurd COAEPKUMOTro haiioB.

st KoHduUrypauud nporpaMMmbl ObUTH MPOAHAJIM3UPOBAHbI  OHOJMOTEKH,

NO3BOJISIIOIIME CO30aBaTh (paiibl KOH(PUTYpPaALMM H MPUHSITO PEIIEHHE HCMOJIb30BATh

oubmmoteky XFLib, kak Hanbosee MpOCTOH W JIETKO UYATAeMbId M aHAJIU3HPYEMbIH

¢dopmat mpeactaBieHuss aaHHbiX. Kome Toro Obula paspaboTaHa CTPYKTypa

KOH(pHUrypaumoHHoro ¢ana ajisi cepsepa u KJIMEeHTa

B PE3yJIbTaATC HpOIICJIaHHOﬁ pa60TbI IIOAroTOBJICHA HGO6XO)1HMa$I HH(I)OPM&HHH

IJis1 co3fanusl (palioBOM CHCTEMBI, pa3padOTaHbl AJITOPUTMBI U CTPYKTypa MOIYJeH

NPOTrPaMMBl.
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IMPUJIOKEHHUE A TEXHUYECKOE 3AIJAHHUE

«COI'’TACOBAHO» «YTBEPXIEHO»
PykoBoauTenb OUIl. IpOEKTa: 3aB. Kadenpont «[IOBT u AC»
Knybkos U.M. Hetimopd P.A.

« » 2011 r. « » 2011 r.

I1.A.1 HanmenoBanue

HaumenoBanue mnporpammHoro cpeacrBa — «PacnpeneneHHast (aiioBast

CHCTEMA.
I1.A.2 ObGnacTh NpUMEHEHHUS

PaspabaTeiBaeMoe MNporpaMMHOE CpPEACTBO MOXKET NPUMEHSTBCS B cdepe

UH(POPMAIIMOHHBIX TEXHOJIOTHH.
I1.A.3 OcHoBanue s pa3pabOTKH

PaspaboTka BeneTcsi Ha OCHOBaHWH JOKYMEHTA «Y 4eOHbIM IJ1aH [Jis1 CTYJEHTOB
BY3a», dakynapreta «HHpopmaTHka W BbluMCaMTeNbHass TexHUKa» (HMuBT)
HarnpaByienus: 230000 «MHpopMaTHKa W BBIUMCIUTEbHAS TEXHUKA» CIEUHUAIBbHOCTD
230105 «IIporpammuoe oOecreueHue BBIUMCJIMUTEJIbHON TEXHUKH u
aBTOMATH3UPOBaHHBIX cucTeM» JloHCcKoro l'ocymapctBeHHOro TexHHUYECKOro
YuuBepcurera ArTy), YTBEPKICHHOTO MHHHCTEPCTBOM oOrero 51
npodeccuonanbHoro obpaszoBanus 22.09.2002r., B COOTBETCTBHH C KOTOPBIM
CTYIEHTHI, 3akaHuuBawomue BY3, HOMKHBI NpesocTaBUTh K 3alUTE BBITYCKHYIO
KBaJTU(PUKALMOHHYI0 PabOTy, MOATBEPKAAIIYI0 MPHUCBOEHHE WM KBAJIHU(PHUKALUH

«Hnxenep». [IpeAMETHBIM OCHOBAHHEM SIBJISIETCS 3aJAHUE HA TUIUIOMHYIO padoTy.

135



I1.A.4 HasHauenue paspaboTKu
I1.A.4.1 ®yHKIHOHAIBHOE HAa3HAYECHHE

OyHKIMOHAJIBHOE Ha3HAUYEeHHE pa3padaTbhlBaéMOH MPOrpaMMbl — CO3[aHHE

0011ero JUCKOBOT'O MPOCTPAHCTBA IPYMIbI KOMITBIOTEPOB, O0BbEAUHEHHBIX B CETh.
I1.A.4.2 DxcnnyaTallMOHHOE Ha3HAUEHHE

[TO npenHasHaueHO AJis SKCIUTyaTallMM Ha cepBepax W/WJM pabouyHXx CTaHIHSIX,

C LIeJIbl0 0Opa30BaHUsl €JUHOTO JUCKOBOTO MPOCTPAHCTBA.
IT.A.5 Texnuueckue TpeOOBaHHS K TPOrpaMMe HIIH IPOrPaMMHOMY H3JENHIO
I1.A.5.1 TpeGoBanus K (PyHKIHOHAJIBHBIM XapaKTEPUCTHKAM

[IporpamMmma [oJiKHA OPraHU30BBIBATH €IWHOE OHCKOBOE MPOCTPAHCTBO ISl
Tpynn CepBEPOB, KOTOPBIE MO3BOJSAT COXPaHSTb B HEro JAaHHbIE MOJIb30BaTeJeH.
JIHUCKOBOE MPOCTPAHCTBO AOJIKHO MOAAECPKUBATH:

* cosjgaHue (ansos;

*  3aMKCh JAAHHBIX B (hamJbl;

* yTeHHue (panios;

* H3MEHEHHE U UTEHHE MpaB JOCTYyIa Ha (hanbl;

* TIPOCMOTP H CO3/IaHHE TUPEKTOPHH.
I1.A.5.2 TpeboBaHus K HAAEKHOCTH

HapnekHOCTh MPOrpaMMHOTO CpPelCTBa I0JIKHA 00eCIeunBaThCSI:

e 00pabOTKOM (paTabHBIX OMHUOOK;

e 00pabOTKOH BCEX HCKJIOUMTEJbHBIX CHUTyallMd B [Mpouecce padoThl
MPOrpamMMBbl;

* 00pabOTKOM OIMMOOK CBSI3aHHBIX C HEJOCTATOYHOCTBIO IHCKOBOTO
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NPOCTPAHCTBA TMpPHU 3alMCH HAa JAWUCK, W TIPOM3BOIAMTH BHIOOP HOBOTO
KOMIIbIOTEPA;

* MPOU3BOOUTH KANMIMPOBAHHE AAHHBIX HA CTOPOHE KJIMEHTA [JIsl TIOBBIMICHHS
HaJle’KHOCTH;

e 00paboTKa OIMMOOK CBSI3aHHBIX C pPas3pblBOM CETEBOrO COEJWHEHHS] B

MOMEHT ceaHca paboThl.
I1.A.5.3 YcnoBus sKkcrutyaTauuu

s (PyHKLUMOHUPOBAHUSI MPOrpamMMbl HEOOXOAMMO BBIIOJHSTH yCJIOBHUS
akcrutyaTauuu OBM u HocuTenen uHpopmMaLyy.

Knumarnueckue yciaoBHsSI 9SKCIUIyaTallMH: YCJIOBHSI, MPU KOTOPBIX JOJIKHBI
o0OecrneynBaTbCsl 3a1aHHbIE XapaKTEPUCTHKH, AOJUKHBI yAOBJIETBOPSTh TPEOOBAHHUSIM,
NpeIbsBISEMBIM K TEXHHUECKHM CPEICTBAM B UaCTH YCJIOBUH HX SKCIUTyaTalUH.

TpebGoBaHHsi K BUOaM OOCIy:KMBaHHS: MporpamMma He TpeOyeT MNpoBeACHHUs
KaKUX-JIMOO BUIOB 00CITY KHUBAHHSI.

TpeboBanuss K KBaqMUKAUKMM TNEpcoHaja: [Js1 KOH(UIypUPOBaHHUS U
HAuyaJbHOM YCTAaHOBKM NPOrPaMMHOrO MPOOYKTa HEOOXOOUM CIEUHAIUCT C
KBaJH(pUKALKEN “UHKEHEP-NIPOrPaMMHUCT .

g 9KCIUTyaTallMyd JaHHOHM IPOrpaMMbl  JOCTATOYHO OJHOTO YEJIOBEKa,

noJiyuyuBiiero kpaudukanuio oneparopa I1K nam 60see BRICOKYI0 KBATH(HKALHIO.
[1.A.5.4 TpeboBaHHs K COCTaBY M MapaMeTpamM TEXHUUECKUX CPEICTB

st pyHKIMOHUPOBAHMST TMPOrpamMMbl HEOOXOOHUMO BBIMIOJIHUTb CHCTEMHbIE
TpeOOBaHUS:
* nBa wiu 6osee IIK ¢ UNIX coBmecTumpiMu apxutekTopamu (alpha, amd64,
arm, armel, hppa, 1386, ia64, mips, mipsel, powerpc, s390, sparc);

* 00beM O3Y He menee 32 MbB B 3aBUCUMOCTH OT T1aT(OPMBI;
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e cBOOOJHOE MECTO Ha kecTKoM Aucke He meHee 10 MbB myist mporpammel, a
TaK)Ke HEKOTOpOe KOJMUYECTBO MecTa [Jisl KO9Ila W paclpeeseHHbIX

TIAHHBIX

* HaJIMUME CeTeBOro uHTepdeiica.
I1.A.5.5 TpeboBanust K HHPOPMALIMOHHOH U MPOTPAMMHON COBMECTUMOCTH

TpeOoBaHHsI K OMNEPANMOHHOM CHCTEME, HAJIUUYMI0 OHOJHMOTEK M  sI3bIKaM
MPOrpaMMHPOBAHHSL:
* UNIX coemectumass OC (Linux c Bepcuer sapa 2.6, 1u6o n1ubo NetBSD,
FreeBSD, OpenSolaris);
* Hanmuuue Expat — quHaMuueckor OMOJIMOTEKH BPEMEHH BBIMOJHEHHS expat,
oubsmoTexu aJist padbotel ¢ XML;
e HaJimuue nuHamMuueckor oubaumorexkn XFLib — ananuzaTopa popmara XF;

* Hamyuue OuOmMoTreku FUSE nis KJIMEHTCKOM uacTH — HHTepdenc
(pafiioBOM CHCTEMBI B TPOCTPAHCTBE MOJIb30BATENS;

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

JoKyMeHTauus JOJKHA BKJIIOYATD:

e TtexHuueckoe 3aganue (I'OCT 19.201);

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

* pykoBoacTBo oneparopa (I'OCT 19.505).

I1.A.6 TeXHUKO-9KOHOMHUYECKHE TTOKA3aTEHA

K MporpaMmMe HE NIIPEABABIISACTCA SKOHOMHUCCKHUX Tp€60BaHHfI.
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[1.A.7 Ctaguu 1 sTamnsl paspabOTKH

Craauu ¥ sTansl pa3pabOTKH MPOrpaMMHOIO CpeACTBa:

* cdopmynupoana noctanoBka 3agauu (¢ 01.02.2011 mo 05.02.2011);

* ugyueHue npeamMetHor obsactu (¢ 06.02.1011 no 10.02.2011);

e paszpaboTtka TexHuueckoro 3ananus (¢ 11.02.11 no 14.02.11);

* COrJlacOBaHWE W YTBepkIeHHsi TexHudyeckoro 3aganusi (¢ 14.02.2011 mo
15.02.2011);

* pa3paboTKa METOJOB peleHHs] mocTaBieHHOH 3agaud (¢ 15.02.2011 mo
18.02.2011);

e anroputMuueckoe KoHcTpyuposanue (¢ 15.02.2011 mo 20.02.2011);

e paspabotka uHTepgeica nporpammsl (¢ 17.02.2011 no 18.02.2011);

* HamMcaHHue TeKcTa mporpaMmmubix moayJen (¢ 21.02.2011 o 07.03.2011);

e oTiagka moayJjer nporpammsl (¢ 06.03.2011 o 12.03.2011);

* pa3paboTKa W UCIIBITAHHE KOHTPOJIbHBIX TECTOBBIX MpUMepoB (¢ 23.02.2011
no 5.03.2011);

e paspaboTKa PYKOBOJACTB CHCTEMHOIO MPOrPaMMHCTA, MPOrPaMMHUCTA,
oneparopa (¢ 25.02.2011 nmo 7.03.2011);

e pa3paboTKa MOSICHUTEIbHON 3aMHCKH K JaHHOMY MPOrPaMMHOMY MPOLYKTY

(¢ 22.02.2011 mo 07.03.2011).
IT.A.8 [TopsimOK KOHTPOJISI U IPHEMKH

[TopssmOK ¥ KOHTpPOJb NPUEMKH OMPEAEsIOTCS 3aBeAYIINUM Kadeapou
«ITIOBT u AC» 1 0CHOBaH Ha IEMOHCTpPALMH 3HAHUH TEXHOJOTHH U YMEHHUHU CO3[1aBATh
nporpaMMHbIE CpPEICTBa JJisl  PasjiMuHbIX MpeIMeTHbIX obOnacTed. [ aBHbIM
TpeOOBaHHEM K MPUEMKE SIBJISIETCS] HAJTMUUE MPaBUJIbHO paboTaomero mporpaMmMHOro

MOnyJd, HINMIOCTPHPYCMOI0O TCCTOBBIM IIPUMCPOM, H OTUCTA, IPCACTABJICHHOI'O B

139



NeYaTHOM BHJIE.
Paspaboran
crynent rp. BU-51 «__ » 2011 rog
Jly6siroB H.A.
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IMPUJIOKEHHUE b PYKOBOICTBO CUCTEMHOI'O ITPOTPAMMHCTA
[1.5.1 Obuue cBegeHust o MporpaMme

IIporpamma «Pacnpenenennas ¢ainoBasi cucTema» IpeAHa3HaueHa aJist
CO3JaHMH O00mero JOUCKOBOTO MPOCTPAHCTBA [JJisi  TPYMIBl  KOMIIbIOTEPOB,
COEIMHEHHBIX B CE€Tb, KaXJbIH M3 KOTOPbIX UMEET AOCTYI K 3TOMY NPOCTPAHCTBY.
[Tporpamma obecrnieunBaer:

* coszgaHue (panios;

*  3aIKCh JAHHBIX B (haiJbl;

* yTeHHue (panos;

* H3MEHEHHE U UTEHHE MpaB JOCTYyIa Ha (hanJbl;

* IMPOCMOTP H CO3JAHHUE TUPEKTOPHH.

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

[5isi  BBITIOJIHEHHSI TPOrpPaMMbl  HEOOXOJUMBbI  CefyHolie TeXHUYeCcKue
cpeAcTBa (MUHMMaJIbHBIE TpeOOBaHU):

» nBa wim 6osiee I1IK ¢ UNIX coBmecTumbiMu apxuTekTopamu (alpha, amd64,

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

* o0bem O3Y He menee 32 Mb B 3aBUCHMOCTH OT I1aT(OPMBI;

e CcBOOOJHOE MECTO Ha KecTKOM Jucke He MeHee 10 MbB nns mporpammel, a

TaKKe HEKOTOpPOE KOJHMUYECTBO MecTa JUISi KO9Ia M PachpeaesIeHHbIX
JaHHBIX;

. Ha/M4ue ceTeBoro MHTepdetlica.

7151 GyHKI[MOHMPOBaHKs TIPOrpaMMBbI TpedyeTcs:

* UNIX coemectumast OC (Linux c Bepcuert siapa 2.6, 1u6o 6o NetBSD,

FreeBSD, OpenSolaris);

¢® HaJUMYHC Expat — HHHaMquCKOﬁ OHOJIMOTEKH BPCMCHH BBITTOJTHCHH S expat,
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o6ubmoTeKH A1 padbotel ¢ XML;
e HajuuMe TuHamMHueckor onbnnorexkn XFLib — ananmmusaropa popmara XF;

e Hanuuve OuOmmorekn FUSE nns kiMeHTCKOHM vacTH — HHTepdeic
(paiyIoBOM CHCTEMBI B POCTPAHCTBE MOJIb30BATENS;

e koMnuasaTop C++.
I1.B.2 CtpyKkTypa nporpammsl

[IporpamMmma COCTPOMT W3 OBaALATH MNATH MOAYJEH, B KaXAOM H3 KOTOPBIX

OMHUCAaH KJIACC IJIs1 pelIeHUsI KOHKPETHOH MOA3adauy.
I1.b.3 Hactporika nporpammel

JJ1s1 HaCTPOMKH MPHIIOKEHUH TpeOyeTCsl peJakKTHPOBaHHE KOH(UTY pallMOHHBIX
(painos, cepepa u kimeHta. KoHdurypanronsasie haibl pealn3oBaHbl C MNOMOIIbIO
onbmmorekn XFLib u cootBeTcTByI0 (popmary XF. CocTOST U3 ABYX CEKLHMH, EpBas
OMHUCBHIBAET HACTPOMKH OTHOCSILHECS Kak K CepBepy Tak W K KJHEHTY, BTOpas
OMHCBHIBAET HWHJAWBUIYaAJIbHbIE HACTPOMKH KakIOro mnpuiokeHus. OOmas cexuus
UMEET BUJ:

conf{

* cenus ria00abHBIX JaHHBIX KaK cepBepa TaK U KJIMEHTa

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

module_dir="<nyTb K nanke ¢ MogyasmMu>";

}

B Hen 3apmamoTcs myTH IS TIOMCKA MOJYJIEH U PACIIMPEHHUH MPOTOKOJA. Y
KaXJOro MOIyJs MOTYT ObITb CBOM MMapaMeTphl, MapaMeTpbl MOIYJEeH XpasiTcs B

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

<Ha3BaHHE MapaMeTpa>=3HaueHHe MapameTpa;

I1.5.3.1 Kondurypuposanue cepsepa

st KOH(pUTYpUPOBAHHUSI cepBepa TpedyeTcst OTpeIaKTHPOBATD

serverconfig.conf.
conf{
* CeKIMsl NaHHbIX UHIUBUAYJIbHBIX IJIs1 cepBepa
server_data{
server_ip=<IP Ha KOTOpOM 0kHJ1aeTCs MOJKII0YEHUE KITUEHTOB>;
bibary_protocol_ip=<npeanoutureibHbii [P a5t GMHapHOro NpoToKoIa>;
server_port=<ITopT 151 TOAKJIIOUEHHs] KOHEUHBIX KJIHEHTOB>;
shared_dir="<myTb K namnke c oOImeI0CTyITHbIMH JaHHBIMH>"
}

¥ ceKMsl B KOTOPOU OyAyT XPaHUTbCSI JaHHBIE PACIIUPEHUH U MOAYJIEH

}

I1.5.3.2 KoH ¢urypupoBanue KjavueHTa

st KOH(UrypupOBaHUsI KJIMEHTa TpeOyeTcsi OTpelaKTHpoBaThb (pam

clientconfig.conf
conf{

* cenusd r7100aJIbHBIX HAaHHBIX KaK CCPBCpa TaK H KJIHCHTA
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global_data{
extension_dir="<myTb K Nanke ¢ paClIMPEHUsIMI>";
module_dir="<nyTp K nanke ¢ MoayJsMu>";
}
¥ CeKIMsl NaHHBIX UHOUBUAY JIbHBIX AJIs1 KJIHEHTA
client_data{
* CeKIIMM CepBEPOB K KOTOPHIM MOJKIIOYAETCS JAHHBIA KJIHEHT.
servers{
server{
server_ip=<"IP agpec cepsepa">;

server_port=<"Tnopt ceprepa'>;

}

* CeKUHUs B KOTOPOH OyAyT XpaHUTBCS TaHHbIE PACIIUPEHUHN U MOAYJIeH
module_data{
<Ha3BaHHE MOIYJISI>{

<Ha3BaHUE MapamMeTpa>=3HaueHHEe MapaMmeTpa;

}

Ha paHHBIE MOMEHT peaju30BaH TOJbKO OJHMH PaCHIUPSIEMbId MOJYJb,
LibFileOperation. Ero cekuust npeacTaieHa clieyomuM o0pa3om:
lib_file_opertion {
max_packet_size=40960;
}

max_packet_size — MAaKCHMaJIbHbIH pasMEp IIaKETa, INEpeaaBaCMbIX IIO0 CETH
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JaHHBIX yepe3 OMHAPHBIM MPOTOKOJI IPH UYTEHUH U 3aMUCH paiiia.
I1.5.4 IIpoBepka nporpaMmbl

[TpoBepka MPOrpaMMHOTO CpeJICTBa OCYIIeCTB/IS/IaCh B TIpoljecce pa3paboTKu
1pu roMoIu TectoB. TectupoBanue [1C B 11€/10M NPOIIIO YCIIEIHO.
Pe3ynbTaThl TECTUPOBAHUS W SKCIEPUMEHTOB TO3BOJSIFOT YTBEPXAATh, UTO

NporpaMMHO€e CpeJiCTBO paboTaeT KOPPEKTHO.
I1.B.5 Coo0meHnHsi CACTEMHOMY HNPOTrPaMMHCTY

Knuentckoe npunoxkeHre MoxeT coodmaTts 00 OmMUOKaxX, CBSI3aHHBIX C pabOTOM
@®C, npy 95TOM OHM 3AMHCHIBAIOTCSI B JIOT (paiyl. A Tak-ke TpH 3alyCcKe B pexuMe
OTJIAJIKH, BO3MOXHO mnoyyueHue uHpopmauud ot monyis FUSE B koncosb. B
OCTaJIbHbIX CJIyuasiX, NPHJIOKEHUE SIBJISIETCSI JEMOHOM, M HE BO3BpAlla€T HUKAKOH
OOMOJHUTEIbHON HHGopmaruu. CepBepHOe TMPHUJIOKEHHE BBIBOJUT HEKOTOPYIO
HH(POPMAIHUIO O TOIKITIOUHMBIIMXCS KJIHEHTaX M BBITMOJHSIEMBIX OMEpaIHsiX, B JIOT
(ait.
Bce cooOmenust B sior aisie conepxar aaty, BpeMsi IPOUCXOKACHHUS COOBITHS
u TeKcT coobmenusi: Wed Nov 2 23:47:54 2011 3anyck KJIMEeHTa.
OOuue 151 KJMeHTa U cepBepa HH(pOPMAaIHOHHbIE COOOIIEHUS:
* 3arpyska MoayJis: uMms anna moaysiss — HHGPOPMHUPYET O  3arpyske
MOJYJIsl paCIIUPEHHs], C YKa3aHHBIM UMeHeM haiiia;
* yhajeHue wmoayJied — uHpopMalMoHHOe coolOmeHust o0 yJajJeHuu
MOJYJIeH MpH 3aBepLUICHHH paObOThI IPOrPaAMMBbI;
* yIOaJieHWe HOIObl H3-32 HE YHUKAJIBHOCTH €€ [MPOCTPAaHCTBA HMEH:
MPOCTPAHCTBO UMEH HOJBI — COOOIIEHHE O TOM, UTO BHYTPH OJIHOTO JIUCTA
XML pepeBa, Obl1 pgoOaBjieH BTOPOM TMOTOMOK, C OJUHAKOBBIM

POCTPAHCTBOM HUMEH xmlns.

145



OO6mue 1151 KJIMeHTa U cepBepa coobueHrsi 00 omuoKax:

OmMOKa OTKpPbITUS OWONMHOTEKHM MoAyJisi:Kod omuOku oT dlerror —
uHpopMHpyeT 00 omHOKe BbITOJHEHHsS Bbi3oBa dlopen, mpu 3arpyske
MOJAYJISl paCIIMPEHHUST;

omuOKa nojyueHus agpeca ¢pyHkuuu registerModule Moy is: Ko OMUOKH
dlerror — omMOKa BBIOJHEHUSI CHCTEMHOTO BbI3oBa dlsym, mpu noJjiyyeHuu
aapeca (PyHKIHH PETUCTPALMH MOAYJIS;

omunOKa mnoayueHusi aapeca ¢yHkuuu unregisterModule mopyinsi: kon
omHOKkH dlerror — omuOKa BBITOJIHEHHS] CHCTEMHOTO BbI3oBa dlsym, mpu
NOJIyYEHHUH afpeca (PyHKLUUH yIAJICHUs PETHCTPALMHA MOLYJIS.

omHOKa, OTCYTCTBYET MBIOTEKC, OKHUIAHHS MaKeTa OMHAPHOrO MPOTOKOJa
— OTCyTCTBYET MBIOTEKC B CTPYKTYype, C yKasaHHbM ID, Npu oxuaaHuu
nakeTa rno OMHapHOMY MPOTOKOJIY;

omuOKa: MOJIy4eH MakeT, ¢ He 3apeructpupoBaHHbM ID :HMnenTudgukatop
naKkeTa — He KPUTHYECKas OMUOKA, CBUAETEIbCTBYET O MOJYUYEHHUH NTAKeTa
C UACHTU(PHUKATOPOM, [1JI1 KOTOPOro B JAHHBI MOMEHT HE 3apErHCTPUPOBAH
00pabOTUMK, B OUHAPHOM MPOTOKOJIE.

NoJiyueH He KOppeKTHeld XML: omnucaHue OmMMOKH, Ha JIMHHHU: HOMeEp
ctpoku B moToke XML — Omubka CBHUAETENbCTBYIOMAS O TOM YTO
MOJIyUEHbl HE KOPPEKTHBIE OaHHbIE IO IMPOTOKOJY Ha ocHoBe XML, B

pPE3YyJIbTATC ,HaHHOﬁ OIHNOKH IIPOTHUBOIIOJIO)KHAA CTOPOHA 6yneT OTKJIIOUYCHA.

HHpopManroHHbie cOOOIMEHHST KIUEHTA:

3alyCK KJIMeHTa — Jo00aBisieTcss B JIOT TPH 3alyCKe KJIHEHTCKOIo
MPUJIOKECHHUST;
cepep He pocTwxkum IP: ampec mnopr: mopr — yKasaHHBIA B

KOH(pUrypaumoHHOM dpaiyie cepBep, C JaHHBIMH agpecoM M MOPTOM Ha

,HaHHbeI MOMCHT HC NOCTHKHUM;
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» npobasieHue cepBepa id: uaeHTH(HUKATOp cepepa — N00aBJIEHHE HOBOTO
cepBepa, B CIIUCOK 00pabaThIBAEMBIX CEPBEPOB.

CooOmenust 00 ommrOKax KJIMEeHTa:

e omMHOKa: HEBO3MOXHO CO3[aTh COKET — HEBO3MOKHO CO3aTh COKET IS
MOAKJIIOUEHHSI K CepBepy;

e omuOKa: agpec cepBepa He OTHOCHUTCS K KaTErOpHH KOPPEKTHBIX agpecOB:
yYKa3aHHbBIM aJpec — YKazaH He KOPPEKTHbIH ajapec cepBepa B
KOH(pUTypallmoOHHOM (parie.

e omubOKa: ajapec cepeepa He COOEp:KUT KoppekTHoro IP-anmpeca:agpec
cepBepa — MoJiyueH He KoppekTHbIH [P anpec cepsepa.

HHupopmanpionHbsie cooOImeHus ceppepa:

* 3amycKk cepBepa — [J00aBisieTCST B JIOI TMpPH 3alyCKe CEepBEPHOro
NPUJIOKEHHUST;

*  KJIMEHT MOJKJIOYHUJICS — COOOIIEHHE O MOAKJIOUEHHH HOBOTO KJIMEHTA;

* KJHEHT OTKJIOUHJICS — CBHJETEJIbCTBYET OO0 OTKJIOUEHHH paHee
MOJIKJTIOYEHHOT'O KJIMEHTAa K CepBepy.

Coobmenust 06 omubKax ceppepa:

* oOmuOKa MPUHSITHSI — OWIMOKA MPH BBIMOJHEHUH (PYHKIHH accept COKeTa,
coo0marmasi 0 HEBO3MOKHOCTH MPUHSTH KJIMEHTA;

* omuOKa MNpU CO3JAHHUH COKETa — HEKOPPEKTHO BBIMOJIHEH CHUCTEMHBIN
BbI30B socket, 1 He-OblT CO3/1aH COKET CEPBEPOM;

* OmMOKAa CBSI3bIBAHUSI — HEKOPPEKTHO BBIMIOJIHEH CUCTEMHBIN BbI30B bind;

e omuOKa MPOCAYNIMBAHHUS — HEKOPPEKTHO BBITIOJHEH CHCTEMHBIH BbI30B
listen;

e omuOKa OTKphITUs aina: myTh K ¢ainy Homep ommOku: 3HaueHue errno
— He KpUTHYeCKas IHOKa, MPU OTKPLITUH cepBEpOM (haisia, Ha 3aMUCh WK

UTCHHC, IIOCJIC paHEC, YCIICIIHO BBIIIOJTHEHHOH OIIcpallHu open KJIHCHTOM,
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Bo3BpameHHas OC;

omuOKa MojyueHust aTpuOyToB haiyia: myTh K ¢aily — He KpUTHUYECKas
OomHOKa, CBUAETEIbCTBYIOMAs O HEBO3MOKHOCTH TMOJIYYHTb aTPHOYTHI
(parina 3arpomEeHHOro KJIHEHTOM;

omuOKa fstat, Homep: HoMep OomMOKH Bo3BpameHHbii OC — ommubKa, npu
UYTEHUH JaHHbIX U3 (haiia, HEBO3MOKHO MOJYYUTh aTpUOYTHI (paiia;
OmHMOKa UTEHHSI — HEBO3MOXHO IPOUYECTh paHee OTKPbITHIM HAa UTEHHE
(pait;

HET OTBETa OT KJMEHTa O MOATBEPKIEHHH MEpeJaud COOEPKUMOro —
HUCTEUEHHE BpPEMEHH OXHIAaHUs TMOATBEPKIEHHH, OTBETa O IMepeaaue

JaHHBIX TIPH 3aMucH aia.
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[MPHUJIO’KEHHUE B PYKOBOICTBO ITPOIT'PAMMHUCTA
I1.B.1 Ha3HaueHue U yCa0BHSI MPUMEHEHHS TPOT PaMMBI

Hasnauenue paspabatbiBaeMOM MPOrpaMMbl 3aKJI0YAETCS B CO3[AAHHH OOLIEro
AUCKOBOT'O MPOCTPAHCTBA J1JIsl TPYMIbl KOMIbIOTEPOB, COEJUHEHHBIX B CETb, KaXAbIH
U3 KOTOpBIX HMEET JAOCTyHn K 93ToMy IpocTpaHcTBy. I1O mnpenHasHaueHo s
9KCIUlyaTallud Ha cepBepax W/WiM pabouux crtaHuusx. [yisi pabotocrnocoOHOCTH
NpPOrpaMMHOrO CpeAcTBa TpeOyeTcss OBa HJIM 0oJiee KOMIbIOTEPOB, OHH MOTYT
SIBJISITBCSI KaK MEePCOHAJIbHBIMH KOMITbIOTEpAMH TaK W cepBepaMu. B3anmonencTBue ¢
NPOrpaMMOM OCYIIECTBJISIETCSI MPHJIOKEHUSIMH padOTAIOIUMH C (PaiIoBOH CUCTEMOH,
KOTOpbIE BBINIOJHSIOT onepauud Hag PC, mocpeacTBOM CTAaHOAPTHBIX CHCTEMHBIX

BbI30BOB.
I1.B.2 XapakTepHCTHKA IPOrpPaMMbl

Bpewmst BbinosiHeHUsT (haiJIOBBIX OMepanyi 3aBUCHT OT 0OBEMOB MepeaaBaeMbIX
HOAHHBIX, CKOPOCTH M 3arpy’k€HHOCTH CETEBOrO COEIHWHEHHMS, 4aCTOThl MpoLeccopa
cepBepa M KJHEHTA, CKOPOCTH UYTEHHSI M 3allUCH HAHHBIX HOCHTEJIEH Ha KOTOPBIX
PacnoJioKeHbl OOEAOCTYITHbIE TUPEKTOPHH.

Oba npuyioxeHus paboTalOT B peKUME JEMOHA, U HE UMEIOT UHTepdenca.

[Ipunoxenue «PacnpeneneHHast ¢paiaoBasi CUCTEMa» PEaJU30BAHO Ha SI3bIKE
nporpammupoBanust C++.

st mpoBepkH pabOTOCHOCOOHOCTH CKOH(PUTYPHUPOBAHHOM M HACTPOEHHOH
MPOrpaMMbl MOKHO TPOBECTH HECKOJIbKO oOmnepauud Haj aiiamMu, TaKUMH Kak
NEpEUMEHOBAHNE, 3allMCh, UTEHHWE, yaajeHue ¢aiyoB. Eciu B pesysbTare NaHHBIX
ornepanyii He OyJeT BbISIBJICHO OIMMOOK, a 3alucChiBaeMble aHHbIe OyIyT COBMNAJATh C

MPOUYUTAHHBIMH, TO MPOrpaMmMa pabOTaeT BEPHO.
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I1.B.3 Ob6pamienue K mporpamme

ObpaiijeHre K TIpOrpaMMe TIPOM3BOAMTCS Yepe3 KakKyr JMOO KOMaH[HYIO
o6osouky. Ilenecoobpa3HO Kak CepBepHYIO TaK W KJIHMEHTCKYH) YacTH 3allycKaTb
yepe3 init.d mbo rc.d cKpUNTHI, TIOMECTHB CKPUMNT 3amycka B JUPEKTOPUIO
orpe/ieJIeHHYI0 OrepaldOHHON CUCTeMOM, U CKOH(UT'YPHPOBAaB UX B COOTBETCTBUU C
ripaBuiamu OC.

CepBepHast 4acTb TIporpaMMbl «PacripesiesieHHasi ¢aitioBasi CUCTeEMa» MOXKET
ObITh 3aryIrieHa BBI30BOM MCTIOMHsIeMOro (aiiia serverfsp, KIueHTCKOe MpUIoKeHHe
MOYKHO 3aryCTUTb BbIMOMHUB clientfsp <Touka MOHTHpOBaHUs (aiilJioBOM CHUCTEMBI>,
TaK-)Ke MOKeT ObITh TlepeJjaHa onuus -d i 3amycka KJIMeHTa B pexuMe OTaiku. B
TaKoOM C/Ty4ae TIPWIOXKeHHe He OyJeT OTBSI3aHO OT KOHCO/M U 3allyllleHO KaK /IeMOH.
3anycK TIpDWIOXKeHUM [O/DKeH TPOU3BOAUTCS U3 [UPEKTODUU TI7le PACIIOo/IoXKeH

KOH(UTYypalMOoHHbIN (haii.
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I1.B.4 Onucanue mporpaMMHOro Koga
I1.B.4.1 bubmmoreka mpotokosoB ooMeHa nanHbiMH OC libfsprotocol.so

Crpyxkrypa BibaryPacketHeader onucsiBaeT 3arojioBok nakera OMHapHOTo

MPOTOKOJIa

unsigned long int pktID — HnenTtudukatop nakera

unsigned short headSize — pa3smep 3arosioBka nakera

size_t bodySize — pa3mMep TeJia nmakera

Crpykrypa BibaryPacket — onmucbiBaeT makeT OMHapHOrO MPOTOKOJIA
BibaryPacketHeader header; — 3aronoBok maketa

void * body — gaHHbIE, TEJIO MAKeTa

Knacc BinaryProtocol, onuceiBaeT OMHapHBIA MPOTOKOJ 0OMEHA COAEPKHUMBIM

(paiiio

pthread_mutex_t isConnectedMutex — MbIOTEKC /Jis1 CHHXPOHH3ALMH TOCTYyMa

K isConnected

bool isConnected — onepauiIsAT NOAKJIIOYEH JIU B JaHHBIH MOMEHT, €CJIM HET TO

(pyHKIIMHK nepaayn/nmpuemMa JaHHBIX HTHOPHPYIOTCSI.

pthread_mutex_t exit_mutex; — MbIOTEKC OKHIAHHS 3aBEPIICHHS oOMeHa

JaHHBIMU B AECTPYKTOpE Kjacca

pthread_mutex_t cs_mutex4 — MbIOTEKC [JIs 3aIIMThI OTIPABKHU MAaKeTa U3

ABYX IIOTOKOB ITapaJlJICJIbHO
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pthread_mutex_t cs_mutex3 — mioTekc ajs cuaxponusanuu bufferFillers
pthread_attr_t attr — aTpuOyTBbI, 1JIsI OTBSI3KH MMOTOKA, 0OOpabOTKH

size_t max_pktsize — pasmep TeJia nakera, OepeTcsl U3 KOH(PUTypalHOHHOTO

(paiina
BaseConfigFile* cf — ykaszaTenb Ha 00beKT KOH(UTYypalMOHHOTO (paitia
int skt_id — mecKpHUnTOp COKETHOrO COeUHEHHsI OOMEHa TaHHbIMH

pthread_t binThread — moTok BHYTpH KOTOPOM HAET pa3doOp MPUXOASIIUX

TaHHBIX
void parse() — MeTon 00pabOTKH pazdopa ¥ MpueMa JTaHHBIX

map<unsigned long int,BufferFiller*> bufferFillers — O0bekT ¢
3aMoJIHUTEJSIMH, Koy — HoMep nakeTa, BufferFiller — oObekT coaepxamuit
yKasatesb Ha Oydep Kyaa NpuayT JaHHbIE, U IPYTrHe BCIIOMOTaTeIbHbIe

9JIEMEHTBI.
bool getlsConnected() - accunxponno 6e3onacubiit focTyn k isConnected

void setlsConnected(bool v) — accHHXpOHHO Oe3omnacHasi MPUCBOEHHUE B

isConnected
BibaryPacket readPacket() - monyueHue, TeKymero nakera U3 Coketa

ssize_t readToBuffer(void* buffer, size_t length) — uTeHue MPOU3BOJILHBIX

JAaHHbIX U3 COKETAa

BinaryProtocol(BaseConfigFile* cf) — koncTpykTOp, cf ykazaTesab Ha 0ObeKT

KOH((wUra
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static unsigned long int getNextld() - acCCHHXpOHHOE BBIUHUCJIEHHE HOBOTO

UIEHTU(pHUKATOpA MaKeTa

void sendBuffer(const void* buffer, int length) — ornpaska Oydepa Ha uepes

COKEeT
void sendPacket(BibaryPacket packet) — oTnpaBka nakera, 4epe3 COKET

void setFillBuffer(void* buffer,size_t size,unsigned long int pktID) —
no0aByieHHE 3aMOJTHUTES AJ1s1 JaHHBIX MPHIIEIHNX U3 MAKETOB C

uneHTugukatopom pktlD, pasmepom size B Oyddep buffer

size_t waiteFillBuffer(unsigned int pktID) — oxxupanue 3anosiHenus: 0yddepa

MaKeTaMHU C YKa3aHHbIM UACHTU(PHUKATOPOM

void setSendBufferData(const void* buffer,size_t size,unsigned long int pktID)
— YCTaHOBKA Ha OTHAPBKY JAHHBIX O OMHAPHOMY MPOTOKOJIY,
MpeABAPUTESIBHO YIIAaKOBAHHBIX B MAETHI ¢ HaeHTU(gKaTopoM pktID, u3

oyddepa buffer umeromero pasmep size

void startTread(int skt_id) — 3amyck HOBOro motoka ajisi 00pabOTKH, U3 U

MPUEMM IepeaaveH JaHHbIX U3 COKETHOro coennHenus skt_id
Knacc BinaryProtocolClient
OINUCBIBAET YHUKAJIBHYIO YacTb OMHAPHOTO MPOTOKOJA 151 KJIMEHTA

bool connect_server(string address, unsigned short port) — noaxJiroueHue
KJIMEHTa K cepBepy, rae address 9To JOMEH UM afiepc cepBepa, port Homep

nopta TCP/IP

BinaryProtocolClient(ClientConfigFile* cf) — koHcTpyKTOp, Ccf cCChUIKA Ha

KOH(pUTypalMOHHBIN (har
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Knacc BinaryProtocolServer
OnuchIBaeT CEPBEPHYIO YaCTh OMHAPHOTO MPOTOKOJIA

BinaryProtocolServer(BaseConfigFile* cf) — xoHcTpykTOp cf, yKa3areb Ha

00BEKT KOH(HUT'YPALIHOHHOTO (pariia

Crpykrypa BufferFiller

Hcnonb3yeTcst [Jis 3aroIHeH s JaHHbIMHU Oydepa U3 MaKeToB

unsigned int pktID — unenTudukarop nakera

void* bufferS — 0yddep B KOTOPbIH 3aNOJHSIOTCS TaHHbIE

void* bufferC — texymas nosuius B 0Oydepe Kyaa 3anojHsITh gajblie
unsigned long int forRead — 0O6beM KOTOPBIH BCe ele He0OXOAUMO MOJYUHTh
unsigned long int bufferSize — obmin pasmep Oyddepa

bool allReaded — ecsu Oyddep 3anonHen, To true uHaue false
pthread_mutex_t mutex — mrtiotekc gas allReaded

pthread_cond_t cond_var — nepemMeHHast COCTOSIHASI TEHEPUPYET CUTHAJ MPU
3anosiHeHuH Oydepa, mpu 9ToM MokeT ObITh BbicTaBJieH allReaded, Torma motok

oxupaomui Ha waiteFillBuffer mpoOyxmaeTcs.
Knacc nporokona Ha ocHoBe XML
Hnrepdeiic TagHandler

Knaccel 06paboTkH 3arpocoB, JOJIKHBI PEaIM30BbIBATh 9TOT HHTEP(EHC,

[[Tabnon cneuuanusupyetr TN oOpabaThIBAEMbIX TErOB, U MOXKET MPUHUMATb
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sHaueHue TaglQ nna oOpaboTtku IQ 3ampocos, nubo0 Stanza naa oOpabOTKH
MIPOU3BOJIbHBIX CTaH3 MOJYUEHHbIX U3 MPOTOKOJIA.

virtual void handleTag(T &tag)=0 — wmeTon, OyaeT BbI3BIBATBCS KOTrIa
NPUXOJUT YKA3aHHBINA Ter

typedef TagHandler<T>* PTagHandler — Ttun yxkasarenp Ha 9K3eMIUISIP
00BbeKTa, ONMCcaH BHYTPH HHTepdeica

typedef multimap<pair<string,string>, TagHandler<Node>::PTagHandler>
TagHandelrsMapT — Tunm pgaHHBIX OIKCBHIBaeT OOpPaOOTUMK OJHOM  CTH3BI,
MPOU3BOJILHOTO THTIA

Crpyxktpypa IQHandleD, onuceiBaeT ycioBHUsl BbIIOJIHEHHSI 00pabOTUMKOB 1Q
3aIIPOCOB, U ONPEAEIISIET HA HUX yKa3aTellb

string xmlns — NpoOCTPaHCTBO UMEH

string subtagName — HUMs1 BJIOKEHHOT0 Tera <iq> <ter/> </iq>

TagHandler<TaglQ>::PTagHandler handler — yxasatenp Ha 9K3eMIUIsIp
obbekTa peanusymwotiero uarepdeiic PtagHandler, nis o6padotku IQ 3anmpocos

typedef list<IQHandleD> IQHandelrsMapT — Tun maHHBIX OMUCBHIBAET CIMCOK
yKkaszaTeJied Ha oopaboTunku 1Q 3anpocos

Knacc Protocol, onuceiBaeT npotokos Ha ocHoBe XML

pthread_mutex_t cs_mutex — MbBIOTEKC [JIsi CHHXPOHHU3ALMH TMapauieIbHON
OTIPaBKH JAHHBIX Yepe3 COKET

pthread_mutex_t cs_mutex] — MbIOTEKC CHHXPOHHM3AlMH OOpaIlEeHUs H
MoauduKanuu req_id

pthread_mutex_t cs_mutexNewNode — MbIOTEKC JIsS CHHXOHH3AIUU
n00aBJIeHUs U yAAJIEHHUs] HOJl, B AEPEBO MPU MpHeMe TaHHbIX

pthread_mutex_t cs_mutexDEL. — MbBIOTEKC CHHXPOHH3ALHUHA MOAH(DHUKALMHN U
oOpamenus k igHandlers

pthread_mutex_t mutDelEndNodRu — MbloTeKC CHHXPOHU3ALMHA OOpALIEHUS K

155



num_run_threads

unsigned int num_run_threads — 4uCI0 OJHOBPEMEHHO 3aMyIIEHBIX MOTOKOB,
00pabOTUYMKOB CTaH3

pthread_cond_t cond_del_element — mnepeMeHHasi COCTOSIHMSI, CHTHaJ
cpabaTpiBaeT npu Mogudukanuu num_run_threads, ¢ npumenenrem pthread_mutex_t

pthread_attr_t attr — aTpuOyTbl MOTOKOB 00paboTYHKOB 1Q 3ampocos, aenaioT
NOTOKH OTBSI3aHHBIMH, 0J1aroiapsi 4eMy COKpAIIAeTCsl BPEMSI HX 3amycKa

multimap<string,IQRespD> req_id — Xxpanutr otBeTsl Ha [Q 3ampocsl,
MOJIyUYEHHbIE C TPOTUBOMOJIOKHOH CTOPOHBI

char read_Buffer[BUFFSIZE] — read_Buffer Oyddep B KoTOpbIH
NPUHUMAIOTCST JaHHBIE U3 COKETa

int skt_id — npaeHTU(UKATOP COKETA, Uepe3 KOTOPbIM MPOU3BOJUTCS Mepeaaua
IOAHHBIX

XML_Parser xml_parser — cTpyKTypa, omuceiBaeT XML mnapcep expat,
KOTOPBIM MPOU3BOIUT pa3dop XML

pthread_mutex_t curDephMutex — MblOTEKC 1151 CHHXpOHHU3auuu curDeph

int curDeph — Tekymuit ypoBeHb, nepeBa XML Ha KOTOpOM HaxomuTcs
paszbepaemMast Hoza

Node* topNode — ykaszaTesib Ha BEpXHHH JIUCT AepeBa

Node* curNode — ykazaTesb Ha TEKYIIMH JIUCT JepeBa

Node* curNodeSend — BepxHsI1 HoAa B KOTOpPYK A00aBJISIIOTCSA
OTHPAaBJISIEMbIE CTAH3bI

void handlerNode(Node* curNodel.) — BbI3bIBa€T 3apErHCTPUPOBAHHBIC
00paboTunku HO, noaxonsmue ast curNodell

void handlNodes(Node* curNodeL, TagHandelrsMapT::iterator
begin,TagHandelrsMapT::iterator end) — BbI3bIBaeT 00paOpoTunku ojs curNodeL,

Jiexaliye B guamnasoHe ot iterator_begin mo iterator_end
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void handlerlQ(Node* curNodel.) — Bb130B 0OpaboTunkoB misi 1Q 3apocos, B
npouecce Bbi3oBa Oynet BbizBaH MeTo manadgelQResp

void sendNodeStart(Node &stanza) — oTnpaBka HauaJIbHOH HOABI, B MPOLIECCE
oOMeHa JaHHBIMH

void sendNodeEnd(Node &stanza) — oTmpaBKa KOHEUHOM HOJbI B MPOLECCE
oOMeHa JaHHBIMH

void removeALLWaites() — o0coOOXIeHHE BCEX OXHIAIIUX OTBETa
00pabOTYHKOB

TagHandelrsMapT tagHandlers — cioBapb 00paOOTUHKOB TEroB

IQHandelrsMapT igHandlers — cioBab o6pabotunkos 1Q 3anpocos

pthread_t nodeThread — moTok B KOTOpOM NMPOU3BOIUTCSI 00pabOTKa CTaH3

void parserCreate(int sktID) — cosmanuwe mnapcepa, sktID peckpunTop
COKETHOT'O COEJIMHEUSI

Node* getCurNodeSend() — Bo3BpamaeT TEKYIYIO HOOY 1Jis1 OTIIPaBKH

void sendNode(Node &stanza) — oTnpaB JisleT HOJLY Ye€pe3 COKETHOE
COeIMHEHHE

void  addTagHandler(TagHandler<Node>::PTagHandler = handler, string
name="", string xmlns="") - moOaBysieT HOBbII OOpPaOOTUHUK MPOU3BOJIBHOIO TeEra,
handler ykaszatesnp Ha 00pabOTUMK, hame UMsi HOJpl XmIns MPOCTPaHCTBO UMEH HOJbI,
MOOOW MapamMeTp MOXET ObITb MyCTbIM, €CJIM MyCThl BCE MapaMeTpbl, 0OpadOTUHK
BBI30BETCSI AJIs1 JIIOOOH HOJbI

void addlQHandler(TagHandler<TaglQ>::PTagHandler = handler,  string

xmlns="", string name=QUERY_TAG) — nobaBnser B crucok obpadoTuuk IQ
sarpocoB, handler o6pabonuk xmlns — MNPOCTPAHCTBO HMEH BJIOKEHHOTO Tera,
name — HMMs Tera, Mo yMOJUaHHUIO iq. B ciyuae eciii KakoW-TO mapaMmeTp MycT, TO
BBITIOJIHSIETCS [J1s1 IPOU3BOJIBHOT'O 3HAUEHHSI 9TOTO MapameTpa

void removelQHandler(TagHandler<TaglQ>::PTagHandler  handler) —
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yaaneHnusi oopaboturka IQ 3ampoca

void startParsing() — BXoO B LHMKJ pa3dopa, OyAeT NpomoJKaTbCs OO
OTKJIIOUEHH S KJIMEHTa

virtual void startXMLTagNodeHandler(Node *node) — BuUpTyaJibHBIH METOA
MOXKET OBbITh MEPEKPHIT B MPOU3BOIHBIX KJaccax, IJisi 0OpabOTKH HAYaJbHOM HOMbI
XML noToka nojy4eHHOH ¢ MPOTHUBOIOJIOKHONW CTOPOHBI

virtual void endXMLTagNodeHandler(Node *node) — BuUpTyasbHbI METO.,
MOKET OBbITb MEpPEeKPbIT B MPOMU3BOIHBIX KJaccax, sl 0OpabOTKH KOHEUHOW HOJbI
XML noToka noJIoyyeHHOH ¢ IPOTUBOMOJIOKHOU CTOPOHBI

void sendString(string data) - OTnpaBka B COKET NpPOM3BOJbHOIO He XML
COJIEPKHUMOrO, JTMOO CTPOK chOPMHUPOBAHHBIX B Buae XML

void manadgelQResp(TaglQ& st) — pa30i0KkMpOBKa MBIOTEKCOB OXTHAAIOMINX
00paboTku nepenanHoro IQ 3ampoca st

TaglQ sendIQResp(TaglQ& st, string result XMLNS, string resultSubTagName
) — HUHTEpaKTHUBHBIA 0OMeH, B ¢opmate 3anpoc otBeT. Otnpasnet IQ 3ampoc, xaet
OTBETA, U MOCJIe MOJTy4YeHHUsI MPOOYKIAETCsl U BO3BPAIIAET €ro

QDyHKIUH HE SIBJISIIOIIMECS YJIeHaMH KJlacca:

friend void startTag(void *userData,const XML_Char *name, const
XML_Char **atts) — 00padoTunk Hauasia XML Tera npuHSATOro U3 NoToKa

friend void endTag(void *userData,const XML_Char *name) — 00paboTumk
KoHa XML tera npHHSITOro U3 noToka

friend void characterData (void *userData,const XML _Char *s,int len) —
00pabOTUMK MPOU3BOJIbHBIX TEKCTOBBIX AaHHBIX BHyTpH XML Tera

friend void* node_threadFunc(void* cInt) — ®yHKUMsS TOTOKAa, BHYTPH

KOTOPOW MPOUCXOIUT 00pabOTKa OJTHOW CTaH3bl
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Knacc Server

Peanusyer cepsepnylo yactb XML nporokona

unsigned int clientlD — nopsiAKOBBIA HOMEpP KJIMEHTa, KOTOPbIM 0OpabaTbiBaeT
KJ1acc

bool disconnectingSelf — ecau oTkiaouaeMcss caM, a HE KJIMEHT NPUMET
3HaueHHE true

virtual void startXMLTagNodeHandler(Node* node) — mepekpbIT 00pabOTUHK
HauaJja Tera, CO3aeT U OTHPABJIET KJIUEHTY HAaYaJIbHYIO HOOY

virtual void endXMLTagNodeHandler(Node* node) — nepekpblT 00pabOTUuK
KOHEYHOM HOIpl, B CJyuae OTKJIIOYEHHs] MO HWHELHUATHBE KJMEHTa, OTHpPAaBJIET
KOHEUHYIO HOZly, U YHEUTOKAET TEKYLIYIO HOAY JJIs1 OTIPAaBKH

unsigned int getClientID() - Bo3BpamaeT TeKyImui HACHTH(UKATOP KIUEHTA

void setClientld(unsigned int clntid) —  ycTaHaBiIMBaeT TEKYLIMH
UACHTU(UKATOP KJIHMEHTA

void disconnectClient() - MPOU3BOANUT Pa3pbiB COCAUHEHUS C KIIUEHTOM.
Knacc Client

PeanusyeT KJIMEHTCKYIO 4acTh MPOTOKOJIA HA OCHOBe XML

bool connect_server(string address, u_intl6_t port) — MOAKJIOUYEHHE KJIUEHTa
K cepBepy, address — nomenHoe umsi, uiu [P anpec cepsepa, port TCP/IP nopt uepes
KOTOPBIA YCTAHABJIUBAETCS CBSI3b

void createNodeSend() — co3gaHue ¥ OTIpaBKa HauaJbHOM HOJbI

virtual void startXMLTagNodeHandler(Node* node) — nepekpsIT 00pabOTunK
HAYaJIbHOTO Tera, MPUIIEIIIEro OT cepBepa

virtual void endXMLTagNodeHandler(Node* node) — nepekpblT 00pabOTurK
KOHEUHOro Tera npumeamero no XML npoTokosy, OTOpaBisieT KOHEUHYI0 HOIY Ha

cepBep
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Kmacc Node

Peamuzyer moctpoenne XML nepeBa, mjisi opraHusanud oOmeHa nmo XML
MPOTOKOJY.

string XMLescape(string txt) — (pyHKIHs 3BMEHSIET CHMBOJIbI TAKHE KaK < > &
"Ha &lt; &gt; &amp; &quot; COOTBETCTBEHHO

Unensl Kacca:

pthread_mutex_t add_remove_mutex — MbBIOTEKC 3alIUIIAIOMTH  OT
ACHHXPOHHOTO NOOABJIEHUS U YIAJICHHUS Y3JI0B B JIEPEBO, B Pa3HbIX MOTOKAX

string name — UMsl y3Jia, ONHCHIBAEMOE KJIacCOM

map <string, string> attrs — aTpuOyThl y37a - KJIl0Ub, 3HAUCHHE

Node* parent — ykasaTeJib Ha POAUTEIBCKUH y3€J

string xmlBody — TekcToBOe comepKuMoe y3Jia

list <Node*> kinds — geTu y3Jna, HuKejeKalue JUCTbsI

void destroyKinds() - yHHUTOXXE€HHE BCEX MOTOKMKOB Y3Jia, H YJAJE€HHUE UX H3
namsITH

virtual void copyKinds(const Node &basedNode) — komupoBaHHe MOTOMKOB
U3 JPYyroro TakOro K€ Y3/a, HCHOJb3yeTCss B KOHCTPYKTOpPE KOMHPOBAaHUS H
neperpykeHHoOM orepaTope MPUCBauBaHHU S

bool parentContainSelf() - Bo3Bpam@aer true ecjau pOAMUTENIbCKUH Y3el
COJIEPAKHUT NAHHBIH, €CJIM 9TO KOMHUsl C(hOPMHPOBAHHOM CTaH3bl BTOPOTO YPOBHS, TO
POJIMTENIbCKUM HE JOJIKEH colepkaTb ceOsi, HCMNOJb3yeTcsl B cilyyae 3aJaHusl
oTpubOyTa xmlns, eciu true To mpu 9TOM OyHeT yHOajieH Opar y3ia ¢ TaKUM-kKe
NPOCTPAHCTBOM UMEH €CJIM OH €CTh

bool isCopy — Bo3Bpaiaer true ecjiu Konusi, uHaue false

Public unensl knacca:

Node(string name, map <string, string> /*&*/attrs, Node* parent) -

KoHCTpyKTOp, CO3MaeT 9JIeMEHT HOMpI, parent-YKasaTeslb Ha POJUTENbCKYIO HOAY,
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name- UMsl CO3JaBa€MOT0 JIUCTA B I€PEBE, attrs-aTpHOyThl HOObI

Node(string name, Node* parent=NULL,string xmlns="") - KOHCTpKTOp,
CO3[aeT 9JeMEHT HOAbl  string name — WM JIMCTa, parent — YyKasaTesb Ha
POJIUTENbCKUH 9JIEMEHT, XmIns — MPOCTPAHCTBO UMEH, CO3AABAEMOTO 3JIEMEHTA

list <Node*>:iterator firstChild() — Bo3Bpamaer uTepaTop Ha MEPBbIH
NOTOMOK B JIepeBe

list <Node*>::iterator endChild() — Bo3Bpamaetr urepatop Ha MNOCJETHUN
MOTOMOK B JIepeBe

string getName() — BO3BpamaeT uMs ysia
Node* getParent() - Bo3BpamaeT ykasaTesb Ha MpeJKa y3ia

void setName(string n) — ycTaHaBJHUBaeT HOBOE UMS y3Jia

void setNamespace(string xmlns) — ycTaHaBJIMBaeT NPOCTPAHCTBO UMEH YIIJIA,
9KBHUBAJIEHTHO BBI3OBY seAttribute(«xmlns», 3HaueHue)

void setAttribute(string name, string value) — ycTaHaBiIMBaeT 3HAUEHHE
aTpuOyTa y3Ja, B CTPOKY

void setAttribute(string name, long value) — mneperpyxeHHast (yHKUuSI,
yCTaHABJIMBAET 3HAUCHHE aTpUOyTa y3Ja, B LIEJIOE YHCIIO

string getAttribute(string name) — BO3BpaIaeT CTPOKY C aTPUOYTOM Y3J1a

long getAttributelnt(string name) — Bo3BpamiaeT 3HaueHHe aTpHOyTa, €CJId OH
YHCJIO

string getNamesapace() - Bo3BpamaeT NpOCTPAHCTBO UMEH y3J1a

void removeKind(Node* node) — ynanseT u3 ysjia moToMoKk node, ecjid OH

eCTh

void deleteByXMLNS(string xmlns) — ynajiet 13 y3ia MOTOMOK C YKa3aHHbIM
xmlns

string toXMLString() - ¢opmupyer cTpoKy, mpeacTaBisomyl cobod xml
HOZlY
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string toXMLStringStart() - Bo3BpamaeT CTPOKY COIAEpKalyl0 3aroJOBOUHBIN
Ter <umsl tera aTpuOyT1=3Hauenuel, aTpuOyT2=3HaueHune?2, aTpuOyTN =3HaueHueN>

string toXMLStringEnd() - Bo3BpamaeT 3akpbIBalOIMHACS Ter </UMs Tera>

void setXMLBody(string body) — ycTaHaBiIMBaT TEKCTOBOE COIEPKUMOE
BHYTPH Tera <uMmsi_Tera> TEKCTOBOE COAEPKUMOe </UMsl Tera>

void addXMLBody(string body) — pgobaBisieT K yXe HMEIOIMUMYCS
TEKCTOBOMY COJEPKMMOMY, HOBBIH TEKCT, MPU 9TOM JIaHHAS OMepalrsi MOXKET ObITh
BbI3BAHHA ACCUHXPOHHO B Pa3HbIX MOTOKAX, UTO HE MPUBEAET K MOTEPSIM JaHHBIX

void setXMLBody(long body) — mneperpyxennas ¢pyHKuus, B cliyyae €CjiH
COJIEPKHUMOE SIBJISIETCSI UUCIIOM

string getXMLBody() — Bo3BpamaeT TeCTOBOE COAEPKAMOE BHYTPH TeJjla Tera

long getXMLBodyInt() - Bo3Bpamaer COAEpKHMOE TEJO Tera, €cjid OHO
SIBJISIETCSI UUCJIOM

Node* getKind(string xmlns) — HaXOIUT NOTOMKA, €CJIK OH €CTh, C YKA3aHHBIM
xmlns, ecu motoMka HeT, Bo3Bpamaer NULL

virtual void addChild(Node* child) - mo6aBssieT B y3es moTomka

Node(const Node &baseNode) — KOHCTPYKTOpP KOMHPOBAHHUSI, CO3JAET KOIHIO
NEPEIAHHON HOIBI

_Kinds_iterator kindsNameBegin(string name) — BoO3BpalaeT UTEpaToOp Ha
NEPBYIO0 HOAY, CPEU JOUEPHUX JIMCTOB, UMEIOUIYIO UMsI name

_Kinds_iterator kindsNameEnd(string name) — Bo3BpamaeT UTepaToOp
pacnocye JHIOI HONly, CPeIX AOYEPHHUX JIMCTOB, UMEIONIYIO HMSI name

friend class Stanza; friend class TaglQ; — Kaccel, KOTOpble UMEIOT AOCTYI
3AIULIIEHHOMY COJAEPKHUMOMY:

typedef _Kinds_iterator nameiterator — THUIN AaHHBIX HWTEpartopa IJis
BJIO’KEHHBIX 9JIEMEHTOB

Node &operator=(Node &obj) — omnepaTop NpHUCBauBaHHS, CO3OAET KOIHIO
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NEePEIAHHON HOJIbI
Kmacc _Kinds_iterator

OpraHusyeT nepedop HOJl, TOTOMKOB:

list<Node*>::iterator curitem — TeKyIasi Hoja

list<Node*>::iterator beginitem — nepBasi Hoa B CITUCKe AeTeH

list<Node*>::iterator enditem — mocJieqHsII HOOA B CITUCKE IETEH

string name — TMsI HOJIbl, JJ1s1 KOTOpOM nepebupaem

public uneHs! kiacca

_Kinds_iterator &operator++() - nepxoa K cjieayomen Hoae

_Kinds_iterator operator++(int) — nepdUKCHbIA oOmnepaTop Mepexoaa K
CIENYIOIEN HOAE

bool operator==(_Kinds_iterator &il) — Bo3BpaImaer true ecyu, 3JeMEHTbl Ha

KOTOPBIC YKa3aH HTCpAaTop COBIAOAlT, T. €. curitem YKa3blBalOT HAa OIOHH aJpcc

namsiTH

bool operator!=(_Kinds_iterator &il) — BoO3BpamaeT OTpHIAHHSI 3HAUYECHHS
oreparopa ==

Node* operator®() const — BO3BpalmaeT yKasaTeJib Ha HOAY, Ha KOTOpPYIO

yKa3blBaeT UTEPATOP
Knacc Stanza

Hacnenyer knacc Node, U cOOepKUT OJHY LEJEHbKOM C(OPMHPOBAHHYIO
CTaH3y, NepeJaBacMylo uepes3 NpoTOKOJ, Ha OcCHOBe XML

MakpoonpeneseHrst UCTOJIb3yeMbIe KJIACCOM:

#define FROM "from" — atpuOyT OT KOro oTnpaBJjieHa CTaH3a

#define TO "to" — aTpuOyT KOMyY OTITpaBJIeHa CTaH3a

#define ID "i1d" — yHUKaJIbHBIA HAEHTU(DHUKATOP CTAH3bI
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['mobanbHble onepauIeHus:

static int curid=0 — naeHTH(HUKATOP CTAH3bI, BBIYUCIISETCS IIPH €€ CO3AAHUN

static pthread_mutex_t mutexXIDl = PTHREAD_MUTEX_INITIALIZER —
MBIOTEKC [1JIS1 ACCHHXPOHHOTO BBIUMCJICHHSI HAEHTHU(UKATOPA CTaH3bl

Public unensl knacca Stanza:

virtual ~Stanza() - KOHCTPYKTOpP MO YMOJIUAHHIO, CO30AET MYCTYI0 CTAH3Y

Stanza(string name, map <string, string> &attrs, Node* parent) —

KOHCTPYKTOpP, hame UMs Tera, attrs — aTpuOyThl, parent — pOJUTEb

nn nn

Stanza(string name, Node* parent,string from="", string to="", string 1id="") -
KOHCTPYKTOp, hame — HUMsl Tera, parent — poauTesib, from — oT Koro, to — KoMy,
id — ueHTU(HUKATOP CTaH3bI, €CJIM He 3aJaH OyIeT reHepupOBaThCSl AaBTOMATHUECKH

void setID(string 1d) — ycTaHaBiMBaeT aTpuOyT HIAEHTH(PHKATOPA CTaH3bl B
YKa3aHHOE 3HAUEHHE

void setFrom(string from) — ycTanaBiuBaet arpuOyT from B 3HaeueHue from

void setTo(string t0) — ycTaHaBAMBAET aTpUOYT tO B 3HAUEHHE tO

string getFrom() — BosBpamaet 3HaueHre aTpuOyTa from

string getID() — Bo3BpamaeT 3HaueHUE UAEHTU(DUKATOPA CTAH3bI

string getTo() — BO3BpaIaeT 3HaueHue aTpuoOyTa to

static string generateID() — reHepupyeT HOBBIM HIAESHTU(HUKATOP CTaH3bI,

MO3KET BbI3bIBATHCS €CJIM HEOOXOAHUMO
Knacc TaglQ

Knacc peanuzyet noctpoenene IQ 3arnpocoB, peanusyeMbiXx BHYTPH NPOTOKOJA
Ha ocHoBe XML

MakpoonpeaeeHrsi UCTOJIb3yeMbIe KJIaCCOM

#define QUERY_TAG "query" — ums Tera BHyTpH 1 3ampoca

kiacc TaglQ:

164



Public unensl knacca:
enum [IQType{
Set=0,
Get,
Result,
Error,
Invalid
} — onmceiBaet T 1Q 3anpoca, Set B ciyyae yCTaHOBKHM KaKHX JIMOO
napaMeTpoB Ha MPOTHUBOMNOJIOKHOW CTOpoHe, Get — mMoJyueHHe napaMeTpoB OT
NPOTHUBOIIOJIOKHOH CTOPOHBI Result — pesysibTaT BINOJHEHHS set WK get 3alpOCoB,
Error — ommbka, B pe3yjbTare BBHINOJHEHHs 3amnpoca, Invalid — 3ampoc He
KOPPEKTEH.
IQType getType() — BO3BpamaeT THII 3arrpoca
void setType(IQType type) — Y cTanaBivMBaeT HOBBIH THIT 3a1Ipoca
virtual void addChild(Node* child) — nob6asnsieT B 3anpoc HOLy, MIEPEKPHIT OT
kiacca Node
long int getError(string& type) — TOJyueHHEe KoAa OIIMOKH, €cJH
uHpopMalusi 00 OmHUOKe COOEpPKUTCS B 3ampoce, Ter OyIeT COoOepKaTb MOTOMKa
<error type=«THIT OITHOKH» code= «KOJ OIMHOKH»/>
void setError(long int errorcode,string type) — ycTaHOBKa OIIMOKH, type ee
THI, U HOMEp KoJa errorcode omMOKH
TaglQ(Node* parent=NULL,string from="", string to="", IQType type=Get,
string 1d="",string queryXMLNS="") — KOHCTpYKTOp NpHUHHMaeT parent —
yKasaTesb Ha pPOAMUTEbCKHH y3es, from — OT KOro oTmpasisieTcsi Ter to — KoMy
OTHpaBJISIETCS Ter, type — TUN Tera, id — yHHUKaJbHBIA WACHTU(UKATOP 3arpoca,
€CJM OH He 3ajaH, OyOeT TeHepupoBaTbCsl aBTOMAaTHYecKH, queryXMLNS —

IMPOCTPAHCTBO HMCH BJIOKCHHOI'O TE€ra, €CJIHM OH 3adaH, TO 6y)1€T CO30aH IIOTOMAK
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<query xmlns= «3HaueHue query X MLNS»/>

TaglQ(const Node &basedNode) — KOHCTPYKTOp KOIMPOBaHHS, JHOO
npeoOpa3oBaHusl THUIA CTAH3bl B YKa3aHHbIM BUJ, npuHemaeT Node u ¢opmupyet Ha
ee ocHoBanuu TaglQ pa3dupasi ero aTpuOyThl U IOTOMKOB

TaglQ &operator=(TaglQ &obj) — omnepatop mpucBauBaHHUsl, CO3AAET KOIHIO
o0BbeKTa

Protected usensl kiacca:

IQType subtype — cogepxut Thn I1Q 3anpocs

void setlQTypeF() - mpocmarpuBaeT aTpuOyThl type W BbicTaBisieT Tl 1Q
3ampoca, UCTOJIb3YETCsl B KOHCTPYKTOPE KOMUPOBAHHUS U ONepaTOpe MPUCBAUBAHMS

virtual void copyKinds(const Node &basedNode) — mnepeonpeaeaeHHbIH

METOJ, KOMUPOBAaHHUSI IOTOMKOB y3J1a
Knaccel urennst KoH(purypaumoHHoro ¢aia

Knacc BaseConfigFile, peanusyeTt 6a3oBbie misi KJHEHTa U cepBepa (PYHKIMH
YTEHHUS1 KOH(PUTyPALUOHHOTO (haria

Protected uyiensl ki1acca

xfMap *conf — Kaprta npejacTaBieHa CTpyKTypoH Tumna xfMap, nojyueHHast B
pesyJibTaTe YTeHHsI KOH(PUTYPALIMOHHOTO (pariia

xfNode *root — KOpHEBOMU 3JIEMEHT CTPYKTYPbI

xfNode *moduledata_node — yucT nepeBa yKa3bIBalOUIMHA HA JaHHbIE MOYJIEH

xfNode* global_node — ykasbiBaeT Ha JMCT C TJIOOQJIbHBIMH, OJHHAKOBBIMHU
OAHHBIMH KaK JJIs1 cepBepa TaK U JJ1s1 KJIMEeHTa

string moduleDir — conepXuT myTh K Marnke ¢ paCIIMPEHUsIMH TPOTOKOJIA

Public unensl knacca:

long int getAttrInt(xfNode* node, long int defval=-1) — nonyuenue 3HaueHus

[eJIOr0 THIA BHYTPU JIUCTA JEpeBa, Ha KOTOPBIM YKas3biBaeT node, 3HAUEHHE IO
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ymosvanuio defval

string getAttrString(xfNode* node, string defval="") — nonyuyenue 3HaueHws,
y3Ja node, 3HaueHHe 1o ymoavanuio defval

long int xfCharTolnt(xfChar* str) — npeobOpasoBanue Tuna xfChar B nenoe
YHCJIIO

string xfCharToStr(xfChar* str) — mnepoOpasoBanue Tuna xfChar B cTpoky
THNA string

long int getModuleAttributeInt(wstring modulename,wstring attr,Jong int
defval) — mnoJiyueHue MEJIOUMCIEHHOTO aTpuOyTta Monayas, modulename — umsi
MopyJis, attr — uMst aTpudOyTa, defval — 3HaueHHe 1o ymMoJI4aHHIO

string getModuleAttributeString(wstring modulename,wstring attr, string
defval) — monyueHue cTpokoBOro arpudyrta mMonayssi, modulename — umsi Mogy s,
attr — UM aTpuOyTa, defval — 3HaueHHe MO YMOJTYAHHUIO

xfNode* getMofuleAttribute(wstring modulename, wstring attr) — noJyiyueHue
y37ia aTpuOyTa MoayJisi, uMsi MmoayJiss modulename, attr — umst aTpuOyTa

BaseConfigFile(char* filename) — KOHCTPYKTOp NpHHMMAaeT TyTh K
KOH(HUT'ypalMOHHOMY (pariny

string getModulesDir() — Bo3BpamaeT OUPEKTOPHUIO T€ NOJKHBI HAXOTUTCS
MOJYJIH paCIIUpEHHsI

xfNode* getModuleDataNode() — Bo3Bpamaer y3es, e HaXOASITCS Y3Jibl
KOH(pUrypauui Mmoayien

Knacc ServerConfig

PeamusyeT cepBepHyl uYacTb KOH(PUTYpPaUHOHHOTO (pansa, MPOU3BOIHBIA OT
BaseConfigFile

Protected wyiensl Knacca:

xfNode* server_node — y3ea B KOTOPOM HaxXOJOUTCS HACTPOKA yHHUKaJIbHAsI

1J1s cepBepa
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string shareddir — oOmenocTynHasi OUPEKTOPHS, B KOTOPOM HAXOAMUTCS
cogepxkumoe OC

unsigned short serverPort — mopt Ha KOTOPOM cepBep KAET MOAKJIOUSHHUS IO
MPOTOKOJIY Ha 0OcHOBe XML

unsigned short serverBinPort — mnopT, yepe3 KOTOpbI cepBep KAET
NOJKJIIOYEHHsI 10 OMHAPHOMY MPOTOKOJTY

string serverIP — IP angpec cepgepa,

Public unensl knacca:

unsigned short getServerPort() — mnojyueHne mopTa uepe3 KOTOPBI CepBep
OyIeT 0)XKHUIATh MOJKIIOUEHHS

unsigned short getServerBinPort() — nosiyueHue noprta uepe3 KOTOPbIH cepBeEp
OyIeT 0)KHUJaTh NOJKIIOUEHHS IO OUHAPHOMY NPOTOKOJY

string getSharedDir() — nony4eHue OUPEKTOPUH B KOTOPOH XpaHSITCS (paiiibl
OOCTYIHBIE yepe3 ganHbll cepeep OC

ServerConfig() — KOHCTPYKTOp, OH BBI30BET KOHCTPYKTOp CyHepKJjacca, ¢
KOH(pUTypallMOHHBIM (paisioM «serverconfig.conf>

Knacc Logger

Peanusyet 3anuch JIoros B daiin

Hacnenyetcs ot ofstream, U sSIBASIETCSI CHHT TOHOM.

Private unieHsl Kiacca:

Logger() — KOHCTPYKTOP, HE MO3BOJISIET CO34aBaTh O0OJIEe OJHOrO SK3eMILISIpa

Public unensl knacca:

static Logger& getlnstance() — noJsiyueHue 00ObeKTa, 9K3eMIuIsipa Kjiacca

ostream &loghead(ostream &stream) — (yHKIMS, HE SBISIOMASCS YWICHOM
KJIacca, OMUCHIBAIOIIASI MAHUMYJISITOP, BBIBOASIIMH 3aroJ0BOK JIOTa

static Logger &logger=Logger::getlnstance() - rinodanpHast nepemenHas logger,

IJIs1 JOCTYIIA K SK3CMILISAPY KJIacCa
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Monayabs SdSync.h

OpranusyeT MeTOoJl CHHXPOHH3AIMU [IJIs1 HEKOTOPbIX OMNEpalum.

CrpykTtypa sdSync cOCTOUT H3:

pthread_cond_t condVar — nepeMeHHas1 COCTOSIHUS, MJIsI OpraHU3alMH
OJIOKMPOBOK IO 3HaUeHHUsIM nepeMeHHbIx isDeleting u value

pthread_mutex_t mutex_condV — MbTEKC HCHOJIb3yEMbId 1Jis1 O€30MacHOM
Moaudukanuu nepemeHHbix isDeleting u value

unsigned int isDeleting — 4KcJI0 MOTOKOB MOJU(PHLIMPYIOMIMX 3aIIUIIACMbIH

00OBEKT

unsigned int value — UYHCJIO TOTOKOB OOpamAOIMUHCS K 3allUIaeMOMy
00BEKTY

sdSync() — KoHcTpykTOp OOHyJseT isDeleting u value, HHHUIMAIU3HPYET

MBIOTEKCHI U TIEpEMEHHbIE COCTOSIHHUS
~sdSync() — mecTpykTop, OCBOOOKIAET MBIOTEKCHI K IEPEMEHHBIE COCTOSIHUS
inline void sdSync_waite (sdSync* sds,bool isD ) — 610kupoBka, sds - 00beKT

CUHXpOHHM3aluH, i1SD cocTtosinue. isD mpuHUMaeT 3HaueHue true MpH MoAUpUKAIUU

3aIMuaeMoro o0beKTa, false — npu oOpamennu Kk 3amumaemMoMmy oobekTy. Ecam isD

paBHO true, HO TIpeaBapuTeNbHO ObUla BbI3BaHA sdSync_waite, TO mpouecc

OCTaHOBHUTCSI, U OyleT o)XuaaTh NMoKa He OyaeT Bbi3BaH sdSync_signal, CTOJBKO *ke

pa3 cKosibko ObuT BbI3BaH sdSync_waite, ¢ TeMu ke napamerpamu. Eciu isD paBHO

false To GyI0KMpOBKa OyAET TOJBKO B TOM CJIydae €CJIM UHUCJIO BbI30BOB sdSync_waite,

CO 3HaueHWeM true, OOJIbIIE UeM YHUCJIO BbI30BOB sdSync_signal, co 3HaueHuem isD

PpaBHBIM true
inline void sdSync_signal(sdSync* sds, bool isD) — nmpoOyxaeHue NnoTOKOB Ha

00BEKTE CHHXPOHHU3ALUH, TapaMeTpbl Te-Ke, yTo U sdSync_waite
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3arpys3ka M BeI'py3Ka MOJyJIeH

Knacc, ModuleLoader opranusyer 3arpy3ky MW PpErucTpalyilo MOAYJeH
pacCIIMpPEeHHH, UCTI0JIb3YETCSI KAK CEPBEPHBIM TaK U KJIUEHTCKUM MPUJIOKEHUEM.

Crpyktypa module_regstruct, onucbiBaeT aapeca (pyHKIHMHA Bbi3bIBa€Mble IMPH
PErucTpalMy U yAaJICHHUH PErucTpalldi MOJyJeH, napameTpsl mabdona, T1 npoTtoTun
(pyHKUIMHU perucTpauuu, T2 MpOTOTHUN yIaJE€HHs] PETUCTPALIMK MOIY JISl.

T1 register_module — yka3atesb Ha (PYHKIHIO pETUCTPAIMU MOAYJIsI

T2 unregister_module — ykazaTeab Ha (PYHKUHIO YOAJIECHHSI PErucTpaiuu
MOAYJIst

void* dl_handle — ykazaTenb Ha MaHHUITYJISITOP OMOJHOTEKH MOAYJIS
Knacc ModuleLoader

Protected nmosst knacca:

list <module_regstruct<T1,T2>> all_modules — cnucok Bcex 3arpyKeHHbIX
MOy JIEH

BaseConfigFile* scM — yka3aTenb Ha KOH(pUTypalHOHHbIA (hars

Public unensl knacca:

void findModules() — MeTon, MPOU3BOOUT MOMCK (PalIOB B JAUPEKTOPHH
module_dir moyiyueHHOH U3 KOH(PHUTypalMoOHHOTO (haiia, 3arpyxkaet OHOJIHOTEKH

void closeModules() — BbIrpykaetT OHUOJIMOTEKH, YHOAJISET MOAYJH U3

CTPYKTYPBI
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[1.B.4.2 KnneHTckoe npuioxkeHue (panioBOH CUCTEMBI
@ainn main.cpp

int main(int argc, char® argv[]) — conepxur ¢pyHkuuo main. OHa co3gaer

ak3eMIuIsIp kjacca ClientProgramm, u nepegaet B HEro napaMeTpbl U UX YUCJIO
@aiin ClientProgramm.cpp u ClientProgramm.h

static struct fuse_operations clientFsoperations — CTpyKTypa, COIOEPKHT
ykazaresu Ha pyHKuuu FUSE BoizpiBaeMble nipu onepanusix Hag OC

typedef void (*registerModule)(ServerDataMap* servsData, fuse_operations™
clientFsoperations, ClientConfigFile* cf,sdSync* syncObj) — Tunm pgaHHBIX,
yKasareJb Ha (PyHKUHIO BBI3bIBAEMYIO MPH PETUCTPALUH MOYJIsl

typedef void (*unregisterModule)(int) — TN JaHHBIX, yKa3aTesb Ha (DYHKLHIO

BbI3bIBAEMYIO MPH yAAJICHHH PETUCTPALIHH MOIYJIsI
®aiin ServersData.h

CrpyxkTtypa ServerData, onucbiBaeT cepBep K KOTOPOMY MOJIKIIOUEH KJIUEHT

ServersConfStruct confStruct — napamMeTpbl NOJKIIOYEHUS K CEPBEPY

Client* cl — ykaszaTesp Ha 9K3eMIUIsIp OOBEKTa KJIHMEHTA, COEIUHEHHOIO C
CEpBEPOM uUepe3 NPOTOKOJ Ha OcHOBe XML

BinaryProtocolClient* clbin — ykaszaTesnb Ha 9K3eMIUIIp OOBEKTa KJIMEHTA,
COEIMHEHHOTr' O C CEpPBEPOM MO OMHAPHOMY MPOTOKOJIY

typedef map<unsigned int,ServerData> ServerDataMap — kapta cO CIIUCKOM
CEPBEPOB, K KOTOPHIM BbINOJIHSIETCS MOAKJIIOUEHHE

typedef map<int,ServersConfStruct> NCServersDataMap — kapra co

CIINCKOM CCPBCPOB K KOTOPbIM HEC Y IAJIOCh ITO AKJTIOUHUTHCA
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Knacc ClientProgramm:

Hacnenyer knacc ModuleLoader, npuMeHsis B KayecTBE MapaMeTpPOB
mabionoB TUnbl registerModule u unregisterModule. Knacc peannszyeT OCHOBHYIO
YacTb KJIMEHTCKOTO MPHJIOKEHHS:

Protected useHsl Kiacca:

pthread_t clientThread — noTok BHyTpH KOTOPOro NPOHUCXOJUT 00pabOTKa Ka
MOJIKJTIOYEHHSI K CEPBEPY, FK3EMIISIP MOTOKA CO3AAETCsI sl KaXI0Tro cepBepa

pthread_t newServThread — TmOTOK BHYTPH KOTOPOro MPOHUCXOOUT
NEPUOIUYECKHH OIMPOC CEPBEPOB, €CJIM OHH PabOTOCHOCOOHBI, TO N00ABIATHCS B
CIIUCOK CEPBEPOB

ClientConfigFile cf — koHdurypauroHssii (ais KiMeHTa

ServerDataMap serversData — kapTa COIEpKUT MOJIKIIOYEHHbIE cepBpa

NCServersDataMap  notConnectedServers —  Kapta  COOEKHT  He

MO JKJIIOUCHHBIE CepBepa

sdSync sincObj — OOBEKT CHHXPOHM3ALMH, CUHXPOHHU3UPYET oOOpalieHue K
serversData
pthread_mutex_t addServMutex — MbIOTEKC, 3allMIIAET OT MapaUIETbHOTO

obOpammenus k notConnectedServers

Public unensl knacca:

void testAndAddServers() — BbI3bIBaeTCSI BHYTpU noToka newServThread,
OMpaIIUBAET cepBepa, U AoOaBieT B serversData, eciid NOOKIIOUATHCS K HUM YIaJI0Ch

ClientProgramm(int argc, char® argv[]) - KOHCTpyKTOp Kjacca, NIpHHUMAaeT B
KauecTBe MapamMeTa UKCJIO U apryMeHTbl KOMaHIHOWU CTPOKH

friend void* client_threadFunc(void* cIlnt) — ¢yHKIHMS, BHyTpH KOTOPBIH
OpPraHHU30BaH MOTOK MOAKJIIOUEHHS] K CEpBEPY, U BBIIOJHEHHS! pa3dopa MpHLIEOMNX
JOaHHBIX

friend void* addNewServ_threadFunc(void* cInt) — ¢yHKIHUST TOTOK,
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nepruoanyecky BoizpiBaeT testAndAddServers()
I1.B.4.3 Cepsepnoe npuioxenue OC
Mogaynib main.cpp

int main(int argc, char® argv[]) — conepxur ¢pyHkuuo main. OHa co3gaer

9K3eMIUISIp KJacca ServerProgram, U mepeiaet B HEro napamMeTpbl U KX YHUCJIO
Mognynb ServerProgram.cpp ServerProgram.h

typedef void (*registerModule) (unsigned int,Server* protocol, ServerConfig*
sc, BinaryProtocol® bp) — Tunm pgaHHbIX, YKasaTesb Ha (PYHKLHIO, OMMCBIBAET
(pyHKIMIO perucTpauuy MOy Jist

typedef void (*unregisterModule)(unsigned int mid) — TUI JaHHBIX yKa3aTeb
Ha (PYHKLHIO, OMUCHIBAET (DYHKLHIO YAATIECHHUSI PETUCTPALMK MOAYJIsS

Ctpykrypa clientData

ServerProgram* self — ykasarteJib Ha KJ1acc CEpBEPHOTO MPHJIOKEHHST

unsigned int i32ConnectFD — pgeckpunTop COKeTa, uepe3 KOTOpPbIH
IIPOU3BOISITCS BCE OIPALMH C KJIMEHTAMH, 10 IPOTOKOIY Ha ocHOBe XML

unsigned int 132ConnectFDb — pgeckpunTop CcOKeTa, uepe3 KOTOPbIH

NPOU3BOASTCS BCE OMPALMH C KJIMEHTAMH 110 OMHAPHOMY MPOTOKOJLY

class ServerProgram : public ModuleLoader
<registerModule,unregisterModule> {
protected:
ServerConfig* sc;
bool isExit;
pthread_mutex_t connClientsMutex;

map<int, Server*> conns_clnts;
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public:

ServerProgram();

void sdCDesc();

int 132SocketFD;

int 132SocketFDb;
int createSocket(uint16_t port);
int waiteSocketConnection(int i32SocketFD);
virtual ~ServerProgram();

friend void* client_thread_func(void* data );

friend void term_handler(int 1);

static ServerProgram™ getInstance();

I1.B.4.4 Monynb pacmiupenus cepsep libFileoperaionServer.so
[1.B.4.5 Monaynb pamupenus Kiavenra clientfsoperations.so
I1.B.5 Beixognble H BXOOHbIE JaHHBIE

BxopHble U BbIXOJHBIE J@HHbIE POTPAMMHOIO Cpe/iCTBa — 3T0 MH(pOpMaLUsi O
coBeplIaeMbIX ornepauusx Haf (aiiamu. /laHHas MHGOPMALUS COAEPXKUT TMyTH K
daiiiaM UX UMeHa, AaTy U BpeMs MoAuduKalMd, CO3[aHus, JOCTymna K daiiam,
arpulyThl, HarmpuMep TMpaBa JOCTyMa, a Tak-ke cojepkumoe daiioB. OHa
repeiaeTCs OINMEepalMOHHOM CUCTEMOW B K/IMEHTCKOe TMpU/IOXKEeHWe, TMOCPeJCTBOM
mopynsi sgapa fuse, u cuuTbiBaeTcs MO0 3anuchiBaeTCs B 0OILIeAOCTYITHOU
JUDEKTOPUY CepBEPHbIM TIPUIOXKEHUeM, TOCpPeACTBOM CHUCTEMHBIX BbI30OBOB

oneparnui Haj, dhanaMu.
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[Insi cepBepHOr0 TIPU/IOXKEHHsI, BXOJHON W BbIXOAHOW MHbOpMalueld, Tak->ke
SIBJIAIOTCSL [JaHHbIEe OTIPaB/IeHHble TI0 CeTH KJIWEHTCKUM TpPUIOKEHUeM, a AJis

K/INEHTCKOTO — CePBEPHBIM.
I1.B.6 Coobumenust nporpaMmMHUCTy

CooOmeHust 1j1s1 NporpaMMHCTA, COBNAAAIOT C COOOMIEHUSIMH [1J1s1 CHCTEMHOTO

NPOrpaMMHCTA.
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[MPHUJIOKEHHUE I' PYKOBOJICTBO OIIEPATOPA
I1.I'.1 HasHaueHne nmporpaMmbl

Hasnauenue paspabatbiBaeMOM MPOrpaMMbl 3aKJI0YAETCS B CO3[AAHHH OOLIEro
AUCKOBOT'O MPOCTPAHCTBA J1JIsl TPYMIbl KOMIbIOTEPOB, COEJUHEHHBIX B CETb, KaXAbIH
U3 KOTOpPbIX HMMEET [JOCTylml K 9TOMy mNpocTpaHCcTBY. I[lonb3oBaTenb MOXKET
NPOU3BOAMTD JIIOOBIE ONepaluuu Hajl padiaMu, Tak Kak OyATO OHM HAaXOJSITCS Ha Ha

€ro KOMIIbIOTEPE.
I1.I".2 Y cnoBus BBINOJHEHHS] IPOTPaAMMBI

st paboTOCOCOOHOCTH MPOrpPaMMHOTO CpeicTBa TpeOyeTcs ABa WM Oosee
KOMIMbIOTEPOB, OHU MOTYT SIBJSTbCSI KaK MEpPCOHAJIbHBIMU KOMIbIOTEpAMH TaK U
cepBepamu. B3anmoaencTBHE C TMPOrpaMMON OCYIIECTBISIETCS IMPHIIOKECHUSIMU
pabotaomuMu ¢ (parIoBOH CHCTEMOM, KOTOpbIe BBIMOJHSIOT onepanuu Hag OC,

NOCPEACTBOM CTAaHJAPTHBIX CHCTEMHBIX BBI3OBOB.
I1.I'.3 BeimoJsiHEHHE POTPAMMBI

3amnycK rporpammbl TIPOU3BOAUTCS Yepe3 KakKyro JIM00 KOMaHJHYI0 00O0JIQUKY.
Llenecoobpa3Ho Kak CepBEPHYIO0 TaK M K/MEHTCKYI0 YaCTHM 3amyckarb yepe3 init.d
nubo rc.d CKpUNThI, TIOMECTHUB CKPUMT 3alycka B JIUPEKTOPHIO OIpeZie/IeHHYIO
orepaliOHHOM CUCTeMOM, U CKOH(PUTYPUPOBaB UX B COOTBeTCTBUM C rpaBusiamu OC.

CepBepHasi yacTh mporpaMMmbl «PacripefienieHHast (paiisioBasi cuCTeMa» MOXKeT
OBIThL 3arTyIlieHa BbI30BOM MCTIOHsIeMOro (aiina serverfsp, KIMeHTCKOe TIPUIOYKEeHUe
MO>KHO 3allyCTUTh BBITIOJIHUB clientfsp <Touka MoHTMpOBaHUs (hail/IoBOI CHCTEMbI>,
TaK-)Ke MOyKeT ObITh TlepeJjaHa omuus -d i 3amycka K/MeHTa B peskuMe OT/afiku. B
TaKOM CJIyuyae TpUIoXKeHHe He OyZeT OTBSI3aHO OT KOHCOJISl U 3amyllieHO KakK /IeéMOH.
3anycK TNpPWIOKeHUN [O/DKeH TIPOU3BOJUTCS U3 [UPEKTOPUU TI7le PpacIioyioKeH

KOH(UTypaLMOHHbIN (haiJI.
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[1.I".4 Coobmenust onepatopy

KrmenTckoe npuioxenrue MoKeT coodmaTh 00 OMUOKax, CBSI3aHHbIX ¢ paboTOH
@®C, npu 3anycke B pekuMe OTIaJAKU. B oCcTalbHBIX Cilyyasix, MPUJIOKEHHE SIBJISIETCS
OEMOHOM, M HE BO3BpaIlaeT HUKAKOH [OOMOJHUTENbHOM HH(popmanmu. CepBepHoe
NPUJIOKEHHE BBIBOJUT HEKOTOPYI0O HMH(MOPMAIHMIO O MOAKJIOUYMBLIIMXCS KJHEHTaX H
BBIMOJIHSIEMBIX OMEpalUsiX.

Tak ke KJIMEeHTCKOe MPHJIOKEHHEe MOKET BblAaBaTh HOMepa OmHOKax paboThI ¢
(pafiIoBOM CUCTEMOM, KOTOPbIE UCTIOJB3YIOTCSI MPUIOKEHUSIM UcTioyb3yomumu OC B

TOM YHCJI€, 1J1s1 BBIBOJA COOOLEHUH OnepaTopy.
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