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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]



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].
[ToMuMO 3TOro MOAJEPKUBAIOTCS BCE BO3MOKHOCTH, KOTOPBIH IOJKHA 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 apXHUTEKTYPbI CUCTEMBI (pHUC. ).

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 — Cxema apXuTeKTypsl cUcTembl Lustre
[Tomumo 9TOro nas (PyHKIMOHHPOBAHUSI CHUCTEMbl HEOOXOOWUM e€Ile OJHUH
KOMITOHEHT, M0 OOJIbIIOMY CueTy He sBisiiomuicsa ee yactblo — MGS. Ero posb
3aKJIIOUAeTCsl B NPEJOCTaBJIEHHMH  KOH(HUTypalMOHHOW  HH(pOpPMAIMH  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
OTKAa30yCTOMUMBOCTH CHCTEeMbl. B cilyuae BO3HHUKHOBEHHSI KaKue-JIHOO HEerNoaloK
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
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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.

17



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
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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:

21



* 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 NEPEBEACHHAS HA PYCCKHUH SI3bIK (PHC. 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 2 — Cxema apxurektypbl 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.

23



[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 OCOOCHHOCTH (DalJIOBBIX CHUCTEM, KOTOPBIE MOXHO HCIOJIb30BaTh B
paspabaTeiBaeMOM cucTeMe. APXUTEKTypa MporpamMMbl peanusyiomend ¢aiJoByo
CUCTEMY, HOJIKHA SIBJISIETCS] KJIMEHT-CEPBEPHOM, O€3 HaJIMUUsI cepBepa TPaH3aKIHH, U
MeTagaHHbix, Kak B GlusterFS B otyimunu ot Lustre u HDFS, sT0o ynpocTtuT ee
(pyHKIIMOHUPOBAHHE, XOTsSI MOXKET BbI3BaTb MNPOOJEMbl C KOH(UTYPUPOBAHHEM
HECKOJIbKMX KJIMeHTOB. DaiiyioBasi cucTeMa AO0JIKHA KAMHPOBaTh (pailyibl HA CTOPOHE
KJIMEHTA, Oslaroapsi ueMy MOBbINIAETCS HaIeKHOCTh CUCTEMBI, Jaxe Npu cOoe B ceTH
OHA MPOAOJIKUT YACTHUHO (PYHKIIMOHHUPOBATh, UTO TaK-kKe YMNPOCTUT (PYyHKIUH
COXPAHEHHsI JaHHBIX HA JIPyTrhe KOMIbIOTEPHI MPH BBIKJIIOUEHHUH WJIM BBIXOAE U3 CTPOSI
KOMITBIOTEPA Ha KOTOPBIA MPOU3BOIUTCS 3amuch, NogooHo AFS. Haes TpaHcasaTopos
U MOJyJIeH, MO3BOJUT NOCTUYb 00Jiee CTPYKTYPHUPOBAHHBIA KOMA, U JACT BO3MOKHOCTh
pacimpenusi (paiIoBOH CUCTEMBI 0 Mepe HEOOXOAUMOCTH 0e3 MO UKALIMH CaMOro
siApa CHUCTEeMbl, TakuM oOpaszoM Kak 9To cuesaHo B GlusterFS. Hcnosnb3oBaTh
MHHHUMAaJIbHO BO3MOXHBIH pa3sMep 3arojioBKa B MaKeTax IMpH nepeaade CoaepRKHUMOro
(paiinos, 0151 TOro yTOOBI CBECTH K MUHUMYMY OOBEM NEpPeIaBaeMbIX M0 CETH JaHHBIX

Ha 3arojioBkax mnaketoB, B omiaHuud OT GlusterFS. PeamusoBaTh HECKOJIBKO
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aJrOPUTMOB BhIOOpA KOMIMbIOTEPA Ha KOTOPBIM MPOU3BOAUTCS 3aMUCh KaK OTJEJIbHbIC
MOAYJIH, Peaju30BaTh 00OpabOTKY 3alpoOCOB OT KJIHEHTOB OTAEJbHBIMH MOIYJISIMH, B
TOM 4YMCJe ayTeHTH(HUKauuio Hu ¢anaoBsle onepanud, nomodHo GlusterFS. B
NPOTOKOJIE NOJIKHBI ObITh ping makeTsl nonobHo cucteme HDES, kotopeie OyayT
OTHPABJISATHCS K KJIMEHTAM OT CEPBEPOB, U €CJIM KJIMEHT He MoJyyaeT HH(OPMALHIO, B
TEUEHUH HEKOTOPOIo MPOMEKYTKa BPEMEHH, TO CEPBEP OYIIET CUUTATHCS «yMEPITUM>»
U yJaJeH U3 CIMCKa CEpPBEpPOB BHYTPH KJIMEHTA. PeanusoBaTh ABa OTAEJbHBIX
HE3aBUCHMBIX IPOTOKOJA IJIsl JAaHHBIX, KOTOpbIe MepelalnT coaepkumMoe (hanyioB U

11 MeTanansbix, Kak B Hadoop u HDFS.
1.5 ITocTanoBKa 3agaun

[esplo gaHHOM MPeAAUIVIOMHON paOOThl SIBJISIETCSI CO3[aHUE PaCIpeeIeHHON
(aisioBor cuctemsl. [IporpamMmma nomkHa co3naBaTh €UHOE JUCKOBOE MPOCTPAHCTBO
1151 HECKOJIbKUX OOBETMHEHHBIX B CETh KOMIBIOTEPOB, MPH 9TOM KaKbIH KOMIIBIOTED
MO3BOJISIET 3amMcaTh B JAHHOE OHUCKOBOE MPOCTPAHCTBO HEKOTOPBIE AAaHHBIE, IMOCJE
yero CUCTeMa JOJUKHa BblOpaTh HauOoJiee TNOAXOISIMMA U3  COEIUHEHHBIX
KOMIBIOTEPOB. 3areM OylIeT Npou3BEeJEeHA 3aluChb HAHHBIX HA [HUCK [aHHOIO
KOMITbIOTEpa. B cilyyae oTKIIIOUEHHS] KOMIbIOTEPA JaHHbIE HE AYOIUPYIOTCS U (harJibl
HaXOJSIIUECS B TUCKOBOM IMPOCTPAHCTBE NAHHOTO KOMIbIOTEpa OyAYyT HEIOCTYIIHBI,
OO €ro BKJIIOYEHHSI.

Pemenue nanHoi 3aaun pa3dbUBaeTCs HA CJEAYIONIME MO3a1auH:

*  CO3[aHHe MPOTOKOJIa OOMEHa TaHHBIMH MEXKAY KJIMEHTOM U CEPBEPOM;

e paspabOTKa QJIrOPUTMOB HANIEKHOTO OOMEHa HaHHBIMH, YCTOHUHMBOTO K
anmnapaTHbIM cO0siM, U cOOSIM B CETH;

*  CO3[aHHe MPOorpaMMbl KJIMEHTa, MOHTUPYIOLIETO (ParIOBYI0 CUCTEMY;

* CO3JaHHe MPOrpaMMbl cepBepa, peaausyloulero omnepauuu c ¢aniamMu 1o

3ampocaM KJIMEeHTa.
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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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o (I)aﬁHOBaSI CUCTEMA HNOJIDKHA IOOACPKHUBATH pPACIIUPACMBIC MOOYJIHA OJIsA

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,

Oslarozapst KOTOpbIM Oy 1y T IPOU3BOAUTHCS BCE MOCTABJICHHBIE 33/1aUH;

¢ BHYTPH IPOTOKOJA OOJIKHBI OBITh MaKeThI nogacp:KaHudaA COCIHHCHHSA HJIA

NPOBEPKH pabOTOCIOCOOHOCTH CEPBEPA.

2.2 CtpyKTypa paspabaTsiBaeMoi (hpaiOBON CHCTEMBI

B pesynbTare aHaiuza nojyueHHOW HH(OpMAaIMd MOKHO BBIAEIUTh OCHOBHBIC

COCTaBIAIOIIHUE YaCTH pa3pa6aTb1BaeM0171 nporpaMMbl H IIPOHUJUIIOCTPHPOBATD

BBaHMOI[efICTBﬂe C JPpYI'HUMH KOMIIOHCHTAMH CHUCTEMBI (pHC 3)

I
3anpockl Hannos |
KAMEHTCROM Npodeccal |
|

|

Y

Y

VFS mHTephenc

FUSE moaynk

Appo cHCTaMBl

A

ENWaHnT

CEpBEp

I
I
pazpabaThiBaemon GC € 3= pazpabaTeieasemon OO I
I
I

Janpockl hainos

Anpo CHCTEMBI

WHTepheanc NFS /’—‘“\

s

HECTHWA QMCK
CEpEEDA

S/

Pucynok 3 — Cxema B3aumojieicTBHEe pa3padaTbiBaeMON POrpaMMbl 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. 4).

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 4 — CTpykTypHasi cxema pazpabaTbiBaeMON MPOrpaMMbl

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 KoHCTpyHpOBaHHE NPOTOKOJIOB OOMEHA
2.3.1 TIpoTokon ynpasieHus dpanaamu

JJ1st moCTpoeHust MPOTOKOJIa MOKHO BHIOPATH CAEAYOIHE KOHCTPYKIIUH SI3bIKA
XML, no aHajoruud ¢ yXe CYyIEeCTBYIIUM H padoTawmuM B cdepe IM cuctem

npotokosioM JABBER[17].
Y cTaHoBKa coeTMHHEHHS

[locne ycCTaHOBJIEHHMSI COEIHMHEHHS] TEpPBbIM HAUMHAET OOLICHHUE KJIMEHT
OTIIPaBJIsIsl CEPBEPY BEPCHI0 NopaepxkuBaeMoro nporokona XML, nocne yero

OTKpBIBAETCSl TEr Sstrem, BHYTPH KOTOPOro OyAyT HaxOIWUTCS BCE MepegaBacMble
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KJIMEHTOM 3arpocChl.
<?xml version="1.0"7>
<stream:stream xmlns:stream="http://etherx.jabber.org/streams" version="1.0"
xmlns="mydfs:client" to="nomeHHoe ums ceppepa" xml:lang="en"
xmlns:xml="http://www.w3.org/XML/1998/namespace" >

3aTeM, cepBep BO3Bpalla€T CBOI BEPCHI0O M stream, M T€ BO3MOXHOCTH,
KOTOpblE OH TMOAJEPKHBAECT, BO3MOXHOCTH IUIAHUPYETCSl PACIIUPSITh C HOBBIMH
BEPCUSIM, K HHMM OTHOCSTCS METOHA ayTeHTHU(UKANMH M TOAJEpPKKA CKATUS H
mudpoBanus B (halJIOBON CHCTEME, KOTOpAs MOKA HE TIAHUPYETCS.
<?xml version="1.0'7>
<stream:stream xmlns="mydfs:client' xmlns:stream="http://etherx.jabber.org/streams'
1d="3722602580' from="nomeHHoe ums ceppepa’ version='1.0' xml:lang="ru">
<stream:features>
</stream:features>

B ciyuae nosiBieHusi ommOOK B XOA€ MOJAKJIOYEHHsI, OOHapyXHUBLIAsl OIHOKY
CTOpPOHA JI0JKHA OTIPABUTh CTaH3y cieayioumero popmara:
<stream:error>

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

Hanpumep cepBep oOHapy:xui omuOKy pasdopa.

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

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

Cepsgep:
<stream:error>

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

</stream:stream>
AyTeHTU(dUKaIMS

[Tocne yero Npou3BOOUTCST ayTEHTHU(PUKALIUS KIUEHTA, €CJId OHa TpedyeTcs, U
HauuHaeTcs: OOMEeH COOOIIEHUSIMA MEXKIYy CEepBEpOM H KIHEHTOM. JaKpbITHE
COCUHEHHsS] TPOMU3BOAMTCS 3aKphITHEM Tera stream 3aTeM IPOTHBOMOJIOXKHAS
CTOpOHA, JIOJUKHA OTIIPaBHUTh CBOM 3aKpbIBAIOMIMHCS Ter stream | pa3opBaTh
CO€JIMHEHHE.

Kinenr:
</stream:stream>

Cepsep:
</stream:stream>

Ha nanHpIi MOMEHT THN ayTEHTH(PHUKAUMH MOAAEepKUBAEMbIH cepBEpOM OyneT
HUMETb TOJBKO OJHO 3HAUECHHUE:
<mechanisms xmlns="urn:ietf:params:xml:ns:xmpp-sasl">

<mechanism>NONE</mechanism>
</mechanisms>

[Tocne yero KJIMEHT BBHIOMPAET MEXAHHU3M ayTEHTHU(UKALWHH OTIIPABJIEET ero
cepBepy:
<auth xmlns="urn:ietf:params:xml:ns:xmpp-sasl" mechanism="NONE" />

[Ipy HeygauHOM HIOEHTU(UUUPOBAHWUM KJHEHTA BO3BpAINAETCS CTaH3a
cJiedylolmero Buaa:
<failure xmlns="urn:ietf:params:xml:ns:xmpp-sasl">

<not-authorized/>

</failure>
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OOmeH HJAaHHBIMHA MCK Y CCPBCPOM H KIIHCHTOM

[Tocne ayTeHTH(dUKAIMU U YCTAaHOBKH COEOUHEHHsS] HaudlHaAeTcsi OOMeH
JaHHBIMHA MEXAY CEPBEPOM U KJIMEHTOM. K 9THUM IaHHBIM OTHOCSITCSI BCE OMepallu C
(pafinamu B parinoBort cucteme. OHM MOTYT MOBTOPSITCSI M BBITOJHSITBCSI CKOJIBKO
YrOAHO pa3 U HWATH B J0OOH mnocienoBaresbHOCTH. DopMar 3ampocoB HMeeT
CJENYIOIUHN BU:
<ums_tera id='yHHKaJIbHBIA HAeHTHUKaTOP' from="ip agpec Uiu oTrpaBUTes'
to='ip ampec nosyuaTess' type='Tun 3amnpoca'/>

Tun 3anpoca MOXET NPUHUMATD CAEAYIOMHE 3HAYCHUS:

* set IpH YCTaHOBKE KaKUX-JTHOO MmapaMeTpoB, HalpUMep 3aliCH TaHHbIX B

(habin uM cozgaHusi AUPEKTOPHUH;
e get MOJTYYEHUH KAKUX-THOO JaHHBIX Y MPOTHUBOJIEKAIIEH CTOPOHBI,
HarpuMep 3arnpoc Crnucka (paiyioB BHYTPH AUPEKTOPHH;

e result mpx Bo3BpaTe OTBETOB Ha Set HJIH get.
3anpoc coaepkKUMOro JUPEKTOPHH

KnueHnT 3ampammBaer y cepBepa CONEPKHUMOE IUPEKTOPHH, IJISI 9TOrO
OTMPABJISIETCS TET CJIeAYIOMEro COAEPKaHUSI:

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

<readdir xmlns="readdir-data' dir="nyTh k nUpekTOpHH"/>
</ig>

OtgeT:
<iq from="ip cepBepa’' to="ip kymeHTa' type="result' id="ugentudpuxarop™

<readdir xmlns="readdir-data’' dir="nyTh Kk TUpeKTOpPHH">

<file filename="ums aiina 1'/>

<file filename="ums aiina 2'/>
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<file filename="ums ¢anna ..'/>
<file filename="ums caitna N'/>
</readdir>

</ig>
3amnpoc aTpuOyTOB (panIoB

[Tocne 3ampoca cOAEPKUMOro OUPEKTOPHHU KJMEHT 3alpalluBaeT y cepBepa
COJAEPAKHMOE aTPUOYTOB U THIOB (PaJIOB, [JIs1 9TOrO OTIPABJSIETCS TEr CJEAYIOMEro
cofiepKaHusl.

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

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

Orser:
<iq from="ip cepBepa’' to="ip kymeHTa' type="result' id="ugentuduxarop™

< getattr xmlns='"getattr-data'/>

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

</getattr>
</ig>

* mode — atpubyThl (paiina

* nlink — uyKCJ0 CCHIIOK Ha (parIbl
OTtkpsiTHE (haina

3armpoc:
<iq id='upentucdukarop' xml:lang="ru-RU' type='get' to="ip ceppepa>

<open xmlns='open-data' dir="nyTb K (pariny nam nanke">
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<mode>XXXX</mode>
<desc>XXXX</desc>
</open>
</ig>
* mode pexuUM OTKpPbITHS haljia MPUHUMAET YHUCJIOBbIE 3HAUCHHUST HATIPUMEDP
O_RDONLY;
* desc guckpunrop daiina.
OtseT:
<iq from="ip cepBepa’ to="ip kimeHTa' type="result’ id="upenTucurkarop™
< read xmlns='open-data' result="XXXX'/>
</ig>
e result cogepkuT B cebe OTBET 00 OMMOKE WK YCIIEIHOM OTKPBITHH. 0

yCMENHOe OTKPbITHE.
Urenune ¢arna

3ampoc:
<iq id='upentudukarop' xml:lang="ru-RU" type='get' to="ip ceprepa™>
<read xmlns="read-data' type='get' dir="nyTb K (paiiny wim nanke">
<offset>XXXXX</offset>
<size>XXXXX</size>
</read>
<ig>
Otser:
<iq from='"ip cepBepa’ to="ip kimeHTa' type="result’ id="npenTucurarop>
< read xmlns='"read-data' type='"result' result="XXXX">
<patckets_i1d>XXXX</patckets_id>
<size>XXXXX</size>
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</read>
</ig>

e result mpuHuMaet 3HaueHue O B ciyyae ycnexa, HHaue HOMep OIIHOKH;

* offset — cmemenre ¢ KOToporo OyeT NPOU3BOJUTHCS UTCHHUE;

* size B 3ampoce: pa3Mep CKOJIbKO TpeOyeTcsi MPOUYUTATh, B OTBETE, CKOJIBKO

peanbHO OyAeT NPOYUTAHO;

* packets_id npuHHMaeT HOMep MOTOKa, Yepe3 KOTOPBIH M0 OUHAPHOMY

NpoTOKOJy OyayT nepegaBaTbCsl JAHHBIE.

B cayuae ycnexa KJHMEHT OTHpaBIIsieT COOOIMEHHe MOATBEPKA0NEee OTIPABKY,
€CJIM OHO TOJIyYeHO, TO HAaUuMHAETCsl UTEeHHe MO0 OWHapHOMY MPOTOKOJIy, MHaue MO
UCTEUEHHH TalM ayTa pail JOJIKEH OBbITh 3aKPBbIT.
<iq from='"ip cepBepa’ to="ip kimeHTa' type="result’ id="upentTucurkarop

< read xmlns="read-data’' type="sublmit' id="uaentudukatop noroka'/>

</ig>
3anuce B ann

3ampoc:
<iq id='upentudukarop' xml:lang="ru-RU' type='get' to="ip ceprepa™>
<write xmlns='write-data' type='get' dir="nyTb K (pariity wim nanke">
<offset>XXXXX</offset>
<size>XXXXX</size>
</write>
</ig>
Otser:
<iq from="ip cepBepa’' to="ip kjmeHTa' type="result' id="ugentTuduxatop™
< write xmlns='write-data' type="result' result="XXXX">

<patckets_1d>XXXX</patckets_id>
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</write>
</ig>

e result mpuHuMaet 3HaueHue O B ciyyae ycnexa, HHaue HOMep OIIHOKH;

* offset — cmemenre ¢ KOToporo OyeT NPOU3BOJUTHCS UTCHHUE;

* size — pa3Mep CKOJIbKO TpeOyeTcsl 3almcaTh;

* packets_id — HOMEp MOTOKA Yepe3 KOTOPbIH MO0 OUHAPHOMY MPOTOKOJIY

OynyT nepenaBaThbCsl JaHHbIE.

B cnyuae ycnexa KJMEHT OTHpaBiIsieT cOOOIEHHe MOATBEPKAaoIee OTIPaBKY,
€CJId OHO TOJyYeHO, TO HAUMHAETCSl UTEeHHe MO OWHApHOMY MPOTOKOJy, MHAaue IO
UCTEUEHUH TalM ayTa pail JOJIKEH OBbITh 3aKPBbIT.
<iq from='"ip cepBepa’ to="ip kiueHTa' type="result’ id="upeHTudurarop™

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

</ig>
3akpbiTHe (parina

<iq from="ip cepBepa' to="ip kJMeHTa' type="set' id="ugeHtTucdpuxratop™
< release xmlns="release-data' dir="myTb K ainy' desc="XXXX' >
</ig>

* desc geckpunrop ¢amna.
IlepenmenoBanue (pana

3armpoc:

<iq from="ip cepBepa’' to="ip kineHTa' type='set' id="uaeHtudukaTop'>
< rename xmlns="rename-data’ dirfrom="riyTb K paiyty Ha JaHHBIA MOMEHT'
dirto="HOBBIF Ny T K pary' >

</ig>

OrtBer:
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<iq from="ip cepBepa’ to="ip KiaHeHTa' type="result' id="upenrnduxarop'>
< rename xmlns="rename-data' result='oTBeT">
<ig>

e result HoMep OLIMOKH ONEpaLUH.
Y nanenue aitna

3anpoc:
<iq from="ip cepBepa’' to="ip kJMeHTa' type="set' id="ugeHtTudpuxratop™
< unlink xmlns="unlink-data' dir="myTp Kk pafiay Ha JaHHBIH MOMEHT' >
</ig>
Otger:
<iq from='"ip cepBepa’ to="ip kiueHTa' type="result’ id="upenTucuxarop™
< unlink xmlns="unlink-data' result='orBeT'>
</ig>

* result HoMep OMMOKHK ONepaluy.
Y nanenue nqupextopuu

3arpoc:
<iq from="ip cepBepa’ to="ip kiaHeHTa' type='set' id="upentnduxarop'>
< rmdir xmlns="rmdir-data’ dir="myTb K paday Ha JaHHBI MOMEHT' >
<ig>
Ortser:
<iq from='"ip cepBepa’ to="ip kimeHTa' type="result’ id="npenTucurarop
< rmdir xmIns="unlink-data' result="oTBeT'>
</ig>

* result HoMep OMMUOKH ONEepPaLHH.

43



2.3.2 BuHapHbIF IPOTOKOJI, 0OOMEHA COAEPKUMbBIM (paiyioB

BuHapHBI TIPOTOKOJ HCHOJIB3yeTCsl IJiI UTeHWsl W 3amucH  aioB. OH
COJICPXKHT 3aroJIOBOK U Tejio. B 3arojioBke HaxonsTcs HHPOPMAIHS O COOEPKHMOM.
B tene camo conmepxumoe darna. HyxHo cienarb yueT Toro, ytTo OyyT HOBbBIE TOJIS,
TaKuM 00pa3oM UMeeM CJIeIYIOIY0 CTPYKTYPY:

e ID szarosnoBka 16Bit, Oe33HaKOBOE LIETIOE;

e pa3mep 3arosioBka 16Bit, 6e33HakoBOE LIEJIOE;

* HOMEp 3aroJioBKa B MocjieoBaTeIbHOCTH 32Bit, Oe33HaK0BOE 11EJI0E;

* pasmep tena 32Bit, Oe33HaKOBOE LETOE;

* TeJlo.

HanHble (haityioB nepealoTcs 0JOKAMH, 3apaHee 3aJaHHOTO pa3Mepa.
2.4 TlocTpoeHne KOH(UTypalHOHHOTO (paiiia

B pesyabrare aHanuMza MOJIyYEHHOH HH(OPMALUMH MOXHO HCIHOJIb30BATh

CJIEYIOIYI0 CTPYKTYPY KOH(HUTYpAIIMOHHOTO haria.
2.4.1 KondurypanroHHsld aii cepBepa

conf{
* celust rJ00abHBIX JAHHBIX KaK cepBepa TakK U KJIWEHTa
global_data{
extension_dir="<myTp K Nanke ¢ paCIIMpeHUsIMU>";
module_dir="<nyTp K nanke ¢ MoayJsMu>";
}
¥ CeKIMsl NaHHbIX HHOUBUAYJIbHBIX IJIs1 CEpBepa
server_data{
server_ip=<IP Ha KOTOpOM 0O)kHUJaeTCs MOJKIIOYEHUE KIIUEHTOB>;

bibary_protocol_ip=<npeanoutureibHbii [P a5t OMHapHOro NpoToKoIa>;
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server_port=<ITopT 1151 MOAKJIOUEHHS] KOHEUHBIX KJIUEHTOB>;
shared_dir="<nyTb K namnke c oOmeI0CTyMHbIMU JaHHBIMH>"
* cCeKkUHUs B KOTOPOH OyAyT XpaHUTBCS JaHHbIE PACIIUPEHUHN U MOAYJIEH
module_data{
<Ha3BaHHE MOJYJISI>{

<Ha3BaHHE MapaMeTpa>=3HaueHHe MapameTpa;

2.4.2 KoH(purypauuoHHbIA (pari KJIMEHTA

conf{
* cenust rJ100abHBIX JAHHBIX KaK cepBepa TaK U KJIUEHTa
global_data{
extension_dir="<myTb K Nanke ¢ paCIIMPEeHUSIMH>";
module_dir="<nyTp K nanke ¢ MoayJsMu>";
}
¥ CeKIMs1 NaHHBIX UHOUBUAY JIbHBIX AJIs1 KJIHEHTA
client_data{
* CeKIIMM CepBEPOB K KOTOPHIM MOJKIIOYAETCS JAaHHBIA KJIUEHT.
servers{
server{
server_ip=<"IP anpec cepsepa'>;

server_port=<"nopt ceppepa'>;
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}

¥ ceKMsl B KOTOPOU OyAyT XPaHUTbCSI JaHHBIE PACIIUPEHUH U MOAYJIEH
module_data{
<Ha3BaHHUE MOJIYJIST>{

<Ha3BAHHE IMapaMeTpa>=3HAaUCHHEC I1apaMeETpa,

2.5 BoiBO

B pesynbrare aaropuTMHYECKOrO0 KOHCTPYHPOBAHHMS, pEIIEHO BbIOpaTh B
KauecTBe 0a30BOro mMNpOTOKOJA Mjisi OOMEHa MeTagaHHbIMH npoTokoa XML wu
pacCIIMpUTh €ro TaKUM O00pa3oM, 4YTOObI MOXHO OBLJIO peasn3oBaTh (DYHKLHUH
(parinoBoit cuctemsl. PaspaboTanpl MpUHLUMIBI OOMEHA IaHHBIMH MEXIY CEPBEPOM H
KJIMEHTOM, NPOTOKOJ OOMEHa METaJaHHbIMH M MOCTPOEHbl KOHCTpPYKUHMH XML.
Ornucan OWHApHBIA MPOTOKOJ MJIsl Mepefgaud conaepxkumoro ¢amaoB. PaspaboTana
CTPYKTypa CO31aBa€MOW CHCTEMBI, H CBSI3H MEXIy NPOrpaMMHBIMH MOAYJISIMH. Tak

e pazpaboTaHa CTPYKTYpa KOH(HUTypalMOHHOTO (paitia 1Jisl cepBepa U KJIMEHTa.
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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 NPUMEHSITbCS 711 CO3[IaHUsI MPUJIOKEHUH HA PA3JIHUHBIX SI3bIKAX.
3.3 O0mue Moayu 1Jis KJIMEHTa U cepBepa
3.3.1 bunapHsbIit MpoToKOJ 0OMeHa conep:kuMbIM (parios BibaryProtocol.h
Tunbl jaHHBIX
3aroJioBOK nakeTa OMHApHOTO MPOTOKOJIA.

#pragma pack(push,l)
struct BibaryPacketHeader{
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unsigned short pktID;

Hnentudukatop nepenaBaeMoro nakera.
unsigned short headSize;

Pa3mep 3arosioska.

unsigned int bodySize;

Pa3smep Tena.

b
#pragma pack(pop)

CrpykTypa onuceiBarmas OMHAPHBIA MAKET.

struct BibaryPacket{
BibaryPacketHeader header;
void * body;

Kunacc onuceiBaeT caM mpoTOKOJ OOMEHa MEXIy KJIMEHTOM U CEpBepoM B 00a
HarpasyieHHsl. Ero sksemrmisp co3maercs Ijisl KakAOro MOJKIIOUEHHOTO K CepBepy
KJIMEHTa, U B KaXJIOM MOOKJIOUEHHOM K CepBepy KJHEHTY, OH MepeaaeTcs BO Bce
MOIYJHd BHYTPU cepBepa, IIOCJe Uero, MOAYJIM TIO Mepe HeoOXOAUMOCTH

PETUCTPUPYIOT B HEM TpeOylomuecs (PyHKIMHU Ha TIPHEM Mepenauy JaHHbIX (parjioB.
template <class Listener T> class BinaryProtocol{

[TapameTp mabnoHa — Kjacc BHYTPH KOTOPOrO HaXOOUTCSI METOH, KOTOPBIH

6yneT BbI3BAH IIPH IIPUCMC ITAKETA JAHHbIX.

public:
typedef void (Listener T::*packetRecerver) (BibaryPacket);

Tun paHHbBIX — YyKasaresb Ha (PyHKLHIO, KOTOopasi OyIeT BbI3bIBATbCS IMPH

repeaaye JaHHBIX.
BinaryProtocol(){};
Meton noaxmouenusi. [lepenaercs IP angpec u nopr.
void connect(unsigned int ip, unsigned short port){};

[IpoH3BOOUTCS MOAKJIOUEHHE K MPOTHUBOJIEKAIIEH CTOPOHE, ip — aApecc K

KOTOPpOMY ITOOKJIIOUACMCH, pOI‘t — IIOPT Yepe3 KOTOprﬁ IMPOU3BOOUTCSA COCOUHCHHUC.
void disconnect(){};

Pa3spbiB coenrHeHusI.
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void setRecervedPacketFunc(packetRecerver func,unsigned short pktID){};

[IpuHMMaeT ykasatesb Ha METOJ KOTOPbIM OyIEeT BbI3BaH MPH MPHEME JAHHBIX,
a Tak ke UAEHTHU(UKATOP MOTOKA JAHHBIX, KOTOPBI KOHKPETHO OyleT MPUHUMATbCS

LIOTHpaBnHTbCﬂl<KOHerTHOﬁ(pyHKuHH.
void sendPacket(int size, void *data){};

OTnpaBKa MakeTa JaHHbIX yepe3 OMHApHBIM MPOTOKOJI, Size — pa3Mep Makera,

data — ykasaresb Ha iepeiaBacMble TaHHbIC.

virtual ~BinaryProtocol(){};

+

3.3.2 UrteHne KOH(pUrypauroHHOro (paiia
Basossiit MoayJib koHpuUrypanuonHoro ¢arina BaseConfigFile.h

Kondurypaunonssiii ¢aiyi, mocTpoeH ¢ Hcnojb3oBaHueM OuOIHoTekn Xflib.
BasoBbii  kjacc, OTKpbBaeT (aWa M UMTAeT JIaHHble COBMNAJAIONIHE C
KOH(HUT'ypaMOHHBIM (paJIOM cepBepa M KJIMeHTa. KJIMEHTCKUH, U CepBEPHBIA KJacc
HACJIEOYIOTCSI OT HEro, M YMTAlT CBOM vacTH. Kulacc COCTOMT M3 clenylomux

pyHKIMM:

class BaseConfigFile{

public:
BaseConfigFile(){};
BaseConfigFile(char* filename);

KoHcTpyKTOp, B KayecTBe mapameTpa MPHUHUMAET UMSI KOH(PHUIypauHOHHOIO

(paiina.
char* getModulesDir();
BosBpamaetr AUpeKTOpHIO C MOIYJISIMH.
char* getExtendsDir();

Bospamaer gUpeKTOpHIO C paCIIMPEHUSIMHU.
xfNode* getModulesSect();
BosBpamaer ykasatenab Ha HOAY B KOH(pHUTrypallMOHHOM (aisie, B KOTOPYIO

MOOYJIM MOTYT COXPAaHATb CBOH NAHHBIC.
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unsigned int getHostIpByName(xfChar* address, int af);

[lonyyenue ip angpeca cepBepa NO JOMEHHOMY HMEHH MM cTpoke c¢ [P

agpecoM, address — agpec, ip KoToporo nojayuaem, af — Ty ajapeca.

unsigned int unicodeToIP(xfChar* cip);
ITonyuenune agpeca no CTpOKe C aApecoOM.

virtual ~BaseConfigFile();

JleCcTpyKTOp 3aKpbIBa€T KOH(PUTypALMOHHBIN (har
3.4 MonyJiu cepeepa

3.4.1 Mopysb koHdurypamonsoro ¢aina cepsepa ServerConfigFile.h

OTOT MOOYJIb COACPKHUT BOSMOKXHOCTH ITIOJIYUCHHS YHHKAJIBHBIX JIA CEPBCpa

JOAHHBIX U3 KOH(PUTYypalHOHHOTO haiia.

class ServerConfig : public BaseConfigFile{

public:

OC

char* getSharedDir();

JHpeKTOpUsT B KOTOPOH XpaHATCS (haibl JOCTYIHBIE YEpe3 NaHHBIA CEpBEp

unsigned int getServerPort();
[Tonyuenue nopra uepe3 KOTOPbIM cepBep OyeT 0KUAATh MOIKITIOUEHHSI.
list<int> *getServerIps();

Crmcok IP agpecoB uepe3 KoTopble cepBep OyIET OXHAATb MOAKIIOUEHHS

KJIMEHTOB.

b

ServerConfig();
virtual ~ServerConfig();

3.4.2 Monyap B3aUMOJEHCTBHSI C MOAYJISIMH PACIIMPEHHUHM W KJIUEHTAMH

cepsepa ClientServerDataTransfer.h

Moaynbp 00pabOTKH 3ampoOCOB MEKIY CEPBEPOM W KJIUEHTOM, OH BbI3bIBAET

omnpenesieHHble MOIOYJIH IJjisi OOpa0OTKH KaXIOH W3 NPHULIEANIUX CTaH3, KOTOpbIE
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OynyT BBIMOJHSTH NEHCTBUS Hajd padaamMH, W BO3BpallaTh KJIHEHTY OTBETHl 00
orepanusix, a TakKe BBITIOJHEHHE Mpolecca ayTeHTHU(UKAIIMA aBTOPU3AIMH CKATHS U
mr¢ppOBaHHUSI.

®opmaThl (PYHKLUMH UTEHUSI OTOPABKH JAHHBIX JJIS PACIIUPEHHUM.

typedef void* funcGetData(int datacount);
typedef void funcSendData(void* data, int datacount);

Ykazarenp Takoro Ttuma O6pa6aTbIBaeT BbI3OBbI BCEX CTaH3. MOJIy.Hb caM
HOJIKCH HX 3aIlOJIHUTh B CIIMCOK H ITOCJIC IIPHUXOOd CTAH3bl BbI3bIBACTCA KaXXIbIH pas

IMOCJICO0OBATCJIbHO OO TEX IIOP, IIOKA HE 6y,JleT BO3BpPAIlICHO 3HAYCHHUC true.

typedef bool moduleFunc(void* stanza, funcSendData *sendd, funcGetData *getd);
typedef list<moduleFunc*> moduleFuncListType;

T BbI3BIBAETCS TIPH HAXOKICHUH (hpadia MpU MOUCKE MOAYJIEW U PACIIUPEHHUH.
typedef void findedFileT(char * filename);

OyHKIUS pacUIMpeHUH MPUHUMAET NaHHbIE, MPOBOJUT HX UYepe3 pacIIupeHHe,

nepeaacT gajblic.

struct ExtendInfo{
int number;

HOpHI{KOBHfI HOMCp  paCIIHPCHHSA, B IOCJICOOBATCIIBHOCTH KdK  OHH

oOpabaTbIBalOTCSI.
}

CtpykTypa nepenaeTcss B KaXAbli NOTOK rie oOpabaTbhiBaeTCs KaIbld
MMOIKJIIOUSHBIH KJIUEHT.

struct ThreadStruct{
ClientServerDataTransfer* self;

Ykasarenp Ha KJ1acc BHYTpH KOTOPOro nepefavya JaHHBIX.
int clientSocket;
CokeT uepe3 KOTOPbIM KOHKPETHBINA KJIUEHT OyJeT COBepLIaTh MOAKIIOUYESHHUS.
unsigned int clientIP;
IP agpec KiHMeHTa ¢ KOTOPbIM B JAHHBIA MOMEHT COEIUHEHBI.
b
HenocpenctBeHHO caM Kjlacc KOTOPBIH OyIeT MPOU3BOIUTH IIUKJ OOPaOOTKH.

class ClientServerDataTransfer{
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protected:
Pacmmpenust KOTopble HAYT MOBEPX NPOTOKOJIA.
map<String stanza,moduleFunc*> moduleFuncMap;
Hasganue pacmmpenusi, pyHKIMsT KOTOpasi BbI3bIBACTCS AJIs1 NIEPEAud B HETO

IIQHHBIX.

Crnincok pyHKIHM 00pabaThIBAIOIMX CTAH3BI.

moduleFuncListType moduleFunclList;
ServerConfig conf;

Kondurypauuonnsii  ¢aiin cepBepa, OH OyneT mnepegaBaTbCsi BO Bce
pacliMpeHusi, UTOObl OHHM MOIJIM TIPOUYECTh HEOOXOJHWMblE WM JaHHbIE U3

KOH(pHUrypauruoHHOro dana.
void findModules(){};
ITouck monyen.
void findExtends(){};

ITouck pacmmpenun.
Mertop asis noucka (paiyioB U 100aBJIE€HUSI UX B CIIMCKH MOJYJIEH U B CIIUCKH

PaCIIMPEHHUH.

void findFiles(char* path, findedFileT * file);
public:

BeinosiHsieT nouck MoayJied U perucTpyupyeT BbI30BbI UX Jisi 0OpabOTKH CTaH3,
OXMOAET MOAKJIIOUEHHE KJIMEHTOB. Moayiu mnepefaloT B KJacc yKasaTelb Ha
(pyHKIIHI0, KOTOpasi 00padaThIBAET CTaH3y, €H MepeJaeTcsl CTaH3a U IBa METO1a OJIUH
IJisl YTEHUs] NAHHBIX OPYrOW JJIsl 3allHCH OTBETOB, U OHA BO3BpAlIaeT JIOTHUECKOE
3HaUeHHE MPUHUMAET JIM MOJYJb JAaHHYIO CTaH3y. B KoTOpyio nepegaeTcs, ecjid He

IMPUHUMACT TO IMPOUIBOOUTCS IMOUCK CJICAYIOMECTO MOIYJIA.

ClientServerDataTransfer(ServerConfig c);
void waiteClentConnections();

MeTon, KOTOpPBIA OXKHAACT MOAKIIOUEHUS KJIMEHTOB, U CO3JAET HOBBIM MOTOK
IUTS KaXKIOT'O U3 HUX, BBIIOJIHSAET MOCJIEN0BATEILHO UTEHHE 1IEJIOH CTAH3bl U BBI3bIBAET

KaXIpld MOAYJb OO TeX MOp, NMOKa CTaH3a He OyAeT OTBEpPrHyTa BCEMH, JHOO He
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HAHUJETCs TAKOW MOAYJIb, KOTOPBIM €€ MPUMET.

void moduleProcess();
virtual ~ClientServerDataTransfer();

3.5 Moaynu qJUHaMHYEeCKH MOJKII0YaeMbIX OMOJIMOTEK paculMpeHruH cepBepa

bubmmoreka FileOperationModule BeinosiHsieT 6a30Bbie onepanuu ¢ daiiamu,

TaKHe KaK OTKPBITHE, UTEHHE, 3aIKCh, IPOCMOTP COJIEPKUMOro KaTaJjora.
3.6 BoiBo bl

B nmpouecce nporpaMMHOro KOHCTPYHMpOBaHHUsI ObUT BbIOpaH B KauecTBe XML
aHaymzaTopa Expat. PazpaboTtana cTpykTypa NporpaMMHOro Koja cepBepa, a Tak-ke
UHTEP(EUCHBIE YaCTH [IHHAMHUYECKH NOArPYKaeMbiXx MopyJieH. s mocTpoeHus
KOH(HUT'YpalIMOHHBIX (palIOB penieHo HcrnoJib3oBaTh OuOmmoreky XFLib, kak
HanOoJiee MPOCTOM M JIETKO UUTAeMbld M aHAJIM3UpyeMbld hopMmaT MpeacTaBiICHHUS

IIQHHBIX.
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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,
KOTOpble OYIyT OTNPABASATBHCSL K KJIUEHTaM OT CEPBEPOB, 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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4 CIIMCOK HCITIOJIb3Y EMbIX HCTOYHHUKOB

1. O0630p cereBbix (amnnoBbi3 cucteM nfs, lustre u gfs (nfs lustre gfs)
[D1eKTPOHHBIN pecypc] -— URL:
http://www.opennet.ru/base/net/network_fs_review.txt.html

2. Google File System  [Dnektponnsii  pecypc] -—  URL:
http://ru.wikipedia.org/wiki/Google_File_System

3. SSHFS [D1eKTpOHHBIN pecypc] -— URL:
http://ru.wikipedia.org/wiki/SSHFS

4. GmailFS - genaem xpanunuuie ¢ainoB u3 noutsel Gmail [DaeKTpOHHDIH
pecypc] -— URL: http://easylinux.ru/node/288

5. Caur  WikipediaFS [Onektponnbiii  pecypc] -—  URL:
http://wikipediafs.sourceforge.net/

6. A FTP filesystem based on cURL and FUSE [DnexkTpoHHbifi pecypc]| —
URL.: http://curlftpfs.sourceforge.net/

7. Cair MPOEKTA LTFP [DJIEKTPOHHBIN pecypc] -—
URL:http://Iftpfs.sourceforge.net/

8. Paspabotka coOctBeHHOH (pannoBoit cuctembl ¢ nomomblo FUSE
[D1IeKTPOHHBIN pecypc] -— URL:
http://www.ibm.com/developerworks/ru/library/l-fuse/index.html

9. Caiir mpoekta OpenAFS [Onexktponnbii pecypc] -— URL:
http://www.openafs.org/

10.LUSTRE [DnekTpoHHbIll pecypc] -— URL: http://www.insight-
it.ru/net/scalability/lustre/

11. GlusterFS [2nekTponnsiit pecypc] -— URL: http://www.gluster.com

12.GlusterFS  [Dnextponnsii  pecypc] -— URL: http://www.insight-
it.ru/net/scalability/glusterfs/

13.InfiniBand [D7€eKTpOHHBIH pecypc] -— URL:
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http://ru.wikipedia.org/wiki/InfiniBand

14.Hadoop [Dnektponnbii pecypc] -— URL: http://www.insight-
it.ru/net/scalability/hadoop/

15.FUSE [D1eKTpOHHBIN pecypc] -—URL:
http://ru.wikipedia.org/wiki/Filesystem_in_Userspace

16. FUSE [2nextponnbiii pecypc] -— URL: http://fuse.sourceforge.net

17. XMPP [DnekTponnsiit pecypc] -— URL: http://xmpp.org

18.LibXML2 [DnekTponnsiii pecypc] -— URL: http://xmlsoft.org

19. Expat [Qnextponnsiri pecypc] -— URL: http://expat.sourceforge.net

20.XF [Dnektponnbiii pecypc] -— URL: http://xthome.org
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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

104

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),

onepauuoHHbix cucteM (Koc).

3 =Kpr+ Ko+ Ky

NpUOOpETeHUH TNakeTa MNpUKJagHbix mnporpamm (Knmm) w

B cocraB 3arpar Ha mnpuobperenne BT, JIBC, IIIIII, OC BkimovaoTcs

TPAHCIIOPTHBIE PAcXOIbl M 3aTpaTbl HAa YCTAHOBKY. EIWHOBpEeMEHHbIE 3aTpathl

npuBeeHbl B TaOsme No__ .

Croumo
HanmvenoBanue Koun- CTb Cymm
Ne | Tex. cpenctBa Tun unu Mogenb | BO [TocTaBmuk | ogHOro |a
wm [10 (mT.) uzneau | (pyo.)
s
1 | Cucremnbiit Granda I3 2100 | Solwin 12990 | 12990
010K
2 | Monurop SAMSUNG 1 Solwin 5990 5990
B1940R BMB
[TFT]
3 | KnaBuarypa Genius KB110, 1 Solwin 203 203
Black [PS/2]
4 | Mpimb Genius Navigator | 1 Solwin 690 690
535 Laser 1600dpi
[USB]
5 | Onepauuonnasi | Debian Squeeze 1 knoppix.ru | 359 359
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cCHCTEMa GNU/Linux

6 | [Ipuxnagnoe I10 | Eclipse IDE 1 The Eclipse |0 0
Foundation

7 | Hpuxknagnoe ITO | GNU Compiler 1 Free 0 0

Collection Software

Foundation,
Inc.

Hroro (pyO.): 20232

Tabamua Ne5.2 «EnuHOoBpeMeHHbIe 3aTpaThi»

3x=20232
5.4.2 Pacuét Tekymux 3aTpart Ha paspadotky I1I1

Jyist pacueTa TEKyIHKX 3aTpaT OMpPEAeIUM COCTaB MEePCOHAJA, YUaCTBYIOLIETO B
pas3paboTKe MmporpaMMHOro mnponaykra. Pacuer 3apruiaTel mepcoHajia NpPUBEIEH B

Tadyuie Ne5.3

Bpewmsi, HeoOxoaumoe OO6mas 3apriara
Orutara
Kareropus | Koanuectso 1J1s1 pa3pabOTKH COTPYIHHKOB
3a | vac
MEPCOHAJIA | COTPYIHUKOB . IPOrpaMMHOTO OaHHOH
(py6.)
MpoayKTa (Jac) KaTeropuu (pyo.)
Hnxenep-
nporpammu | 1 110 288 31680
CT
Hroro
31680
(py6.)

Tabnuna Ne5.3 «PacueT 3apabOTHOM MIaThl MEPCOHANIA»
Omuiata Tpyaa MPOM3BOOUTCS HAa OCHOBE MOBPEMEHHOM OIUIATBHI, UCXOAS H3
yacool ctaBku ( C, ) W BpemeHH Ha pazpabotky IIII ( T, ). B satom ciyuae
3apabOTHasl IjIaTa pacCUUThIBAETCS MO popMyJie: 3np=Z (C,)T

u np

[ToTpeOHOCTh B KalMTAJOBJIOKEHUSAX HAa Pa3pabOTKy NPOEKTA MPEICTaBIeHa B
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Tabmuie Ne_ .

HaunmenoBanue craten 3aTpar ®opmyna ans pacueta | Cymma
1.EqunoBpemMeHHbie 3aTpaThl (3K) 3k=K+3 20232
1.1. 3atpats Ha npuobpetenne BT (KBT) Kpgr 19873

1.2. 3aTtpatbl Ha MPHOOPETEHHUETIAKETOB
NPUKJIAIHBIX MIPOTPAMM U ONIEPAlMOHHBIX | Ky 359

cucteM (Kmnmm)

2. Texymue 3atpaTtsl (C) C=3,,tH,;+3, 105811
2.1. 3atpatsl Ha 3apabothyio aty (3mp) | 3pp=2_ (Cyl*Tpp 31680
2.2. CtpaxoBbie B3HOCH ( H,=34%om3, ) | H;=34om3, 10771
2.3. Haknagubie pacxos (3H) 3p=200 0om3 63360
Hroro 3atpat (3) 3=K+C 125093

5.4.3 Onpenenenne uensl 111

PaccuuraB Tekymue 3aTpaThl Ha paspabotky IIII (C), MOXHO oOmnpeneIuTb

cebectoumocTb oaHou komuu I1I1 no ¢popmye:

_C
Cl—ﬁ+3mup+3mp

rae N- o0bem npoaax B HATYpajbHOM BBIPAKEHHH;
3p — 3aTPATHl HA THPAKUPOBAHUE B pacUETe HA OJHY KOIIHIO;
3.p — 3aTpaThl HA CEPBUCHOE OOCIIy’)KHBAaHHE B pacyeTe Ha OJHY KOIMHIO.
K 3aTparam Ha THUpaXMpOBaHHE HEOOXOAMMO OTHECTH CTOMMOCTb HOCHTENS (
C, ) uH(popMaMH 1Jis1 POrPaMMHOIO MPOAYKTA U PaCXOJbl CBSI3aHHBIE C 3AMHUCHIO (
C.,.n ) Ha 9JIEKTPOHHBIA HOCUTEJIb.

3y — 3aTPAThl HA THPAKUPOBAHUE B pacyeTe Ha OJHY KOIHIO, pyO.

+CB,,,+3

np-mup H-mup

3up= 3 oc T3

rae  3,,.=60(py6.) — 3aTpaThl Ha IPHOOPETEHHE JIEKTPOHHOTO HOCHTEJS TIPH
MPOM3BOJICTBE KOIHH TIPOTrPAMMBI;

3 — 3apaboTHasl TUIaTa MPOrPAMMHCTA HAa MPOH3BOJACTBO OJHOM KOIIHH,

np-mup

KOTOpas onpenessercs no ¢popmyJie:
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3np»mup = Cu ’ Tnpk

roe Cy=110py0. — yacoBasi TapucpHasi CTaBKa NPOrPaAMMHCTA;

T.x=0,2 uvac. — Bpemsi, HeoOXxoaumoe omnepatopy DBM Ha THpa)kupoBaHHE

OJHOH KOITHH;

3 =110-0,2=22 py®6.

np-mup
CB,,,=34o0m3,, ., — coluHabHble B3HOCHI, PYO.;

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

3H.mup — HAKJIAOHBIC pAaCXOdbl HA ITPOHU3BOICTBO OHHOﬁ KOIIHH:

3,y —200—300%o0m 3

H-mup np-mup

3, =2,0-22=44 py6.

H-mup

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

K szatpatam Ha cepBUCHOE OOCIYyKMBAaHHE OTHOCSITCS YCJAYTH MO BHECEHHIO

HW3MEHEHHH H I[OHOJ'IHGHI/Iﬁ I10 JKCJIAHHIO KJIMCHTA.

pyoO.

3aTpaThl Ha OKa3aHWE JAHHOM YCJIYI'H PACCUUTBHIBAEM CJIELYIOIUM 00pa3oM:

3up=3pcept CBogp 3

np-cep H-cep

rae  3,. — 3apabOTHasl MjaTta COTPYAHHKA 3a CEPBHUCHOE OOCIYKHUBAaHHE,

3pcep=2. CurT
roe C, —uacoBas Tapu(Hasi cCTaBKa NPOrpaMMHCTA
C, =110 pyO.
T, — BpeMsi, HEOOXOIUMOE MPOrPAMMHUCTY Ha BHECEHHE U3MEHEHHH, uac.;

T,,=2uac.

3 =110-20=220 py6b.

np-cep
CB,,=0,34:220=74,8 py6. — couMaJIbHBIE B3HOCHI;
3, — HaKJIAIHBIE PACXOJbI, PyO.,
3,.cp =200 % om 220= 440 py6.

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

Takum 06pa30M CTOHUMOCTDb O)IHOﬁ KOIIHH:
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105811
C. =
Y104

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

OrnpenesnisieM ONTOBYIO LIEHY OAHOM KOIUH 1O cieaywoumen gopmye:
I,,=C,+1I1,
rae: C, — cebecTOUMOCTb OJHOM KOMHH, PYO.;
I1, — npuOBLIL HA OJHY KOMHIO, PYO.;

OnpepensieM NPUObLID:

_C,P
100

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

7 —1885.7-34
! 100

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

=641,14(py6.)

Ilena mpomaxxy MporpaMMHOrO NpPOayKTa:
an = HOI + H,HC
rage HHC — HaJIOT Ha ,HO68.BJ'[€HHYIO CTOUMOCTDb B COOTBETCTBHH ,HCI:ICTByIOH.ICI:I

CTAaBKOM Ha JAaHHBbIA BUJ NponyKumH (18%),

2526,83

I1,,=2526,83 + -18=2981,66 (py6.)

5.5 [1naH MapKeTUHIOBBIX AEHCTBUH

[Inan MapkeTHHra - 3TO IUIAH MEPONPHUSTHH MO JOCTHKEHHI0 HaMEyaemMoro
o0bemMa MpoAaX M TMOJYUYEHHI0O MAKCHMAJIBHOH MPHOBUTM MyTEM YIOBJIETBOPEHHS
PBIHOYHBIX MOTpeOHOCTEH. B NaHHOM pasgene OTpakalTCs: TOBapHasl, LEHOBas,
cOBITOBAS MOJIMTHKA U CEPBUCHOE OOCITY KUBAHHUE.

ToBapHasi MOJMTHKA NpearnoaraeT NocTosiHay Moaudukanuio I1I1, yunteiBas
TpeOOBaHHUsI MOJIb30BaTEJIEH, OecraTHble OOHOBJIEHHUSI, CEPBUCHOE OOCIy)KHBaHHE B
Te4YeHue Bcero ku3HeHHoro nukia I1I1, a takxke on-line KoHCyabTaUH.

[leHoBasl MONUTHKA NPEAIOIAraeT yCTAaHOBJIEHHUE LEHbI, OPHEHTHUPYSICh HA LIEHDI

MHPOBOIo pblHKA, a TaKXCE €€ H3MCHCHUC B 3aBUCHMOCTH OT o0acTH
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npeANpUHUMATENIbCKOH 1eSITeIbHOCTH.
CObITOBasI MOJUTHKA NpeanosaraeT:
* CO3/IaHHE WU PeryJUpoOBaHHE KOMMEPUECKHX CBSI3eH uepe3 IMOCPEIHHKOB,
OWJIEPOB, ar€HTOB H TIp;
* OpraHu3alds ¥ yyacTHE B sipMapKax, BbICTaBKax;

*  KCINOJIb30BAHHE KpEeAHTa B pasUuHbiX (popMax, Mmpojaxa B PacCpOUKY,
JIU3UHT;

* Mpe3eHTAlHUIO NPOAYKIHH CIEHATbHO AJIs1 TOTEHIUATbHBIX TOTPEOUTEEH.

CepaucHoe 00CTykKMBaHHE MpernosaraeT npeanpoaakHbld U MOCaeNPOdaKHbINA
CepBHUC.

[IpeanponaxxHelii CEpBUC OPUEHTHPOBAH HA TMOCTOSIHHOE HU3YUEHHE W aHaJIM3
TpeOOBaHMI MOTPeOUTEIEN C 1IEJIbI0 COBEPIIEHCTBOBAHUSI KAUECTBEHHBIX MapaMeTPOB
npejaracMom MpoAYyKLHH.

[TocnenponaxkHbli  CEpBUC  NpeAycMaTpUBaeT  KOMIUIEKC  paboOT 1o

o0cnyxkuBaHHIO (KoMIUIeKC padboT no yctanoBke I1I1 u oOyyenuio noJib3oBateisi).
5.6 IloTeHuMabHBIE PUCKH

B pBIHOUHBIX YCJIOBHSIX 9TOT pas3lesl OCOOEHHO BaXK€H, U OT TJIyOHHBI €ro
npopabOTKH B 3HAYUTEJILHON CTENEHH 3aBHCHUT AOBEpPHE MOTEHLUHAIBHBIX HHBECTOPOB,
KPeIUTOPOB U MapTHEPOB IO OU3HECY.

Crnenyer yudThIBaTh CJEOYIOMIME BHABI  PHUCKOB:  MPOHM3BOICTBEHHBIE,
KOMMEpPYECKHE, (PUHAHCOBBIE M  PHUCKH, CBSI3aHHBIE C  (POpPC—MaKOpPHBIMH
00CTOSITEIbCTBAMH.

[IpoHU3BOACTBEHHbIE PUCKH CBSI3aHbl C  Pa3jMUHBIMH  HApYLIEHUSIMH B
NPOU3BOACTBEHHOM MpoOIiecce:

*  BBIXOJ U3 CTpost KoMrieKkTyromux [1K;

* noTepsi HUH(OPMALIMHK U3-3a BBIXOAA U3 CTPOSI HOCUTEJIEH HH(POPMALIUH;
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* mnoTteps HHPOPMAIIUH H3-32 ABAPHHHOTO OTKJIIOUEHHS DJIEKTPOTIUTAHHUS;

*  OOpbIB JIMHUM Tepejaul HHPOPMALIMK MEXKIY CEPBEPOM U MOJIb30BATEISIMU

pabouux CTaHIIHUH.

[Tpou3BOACTBEHHBIE PUCKH MOXHO CHH3UTh C TOMOIIBIO AYyOJIHMpPOBaHUS
HH(POpMAIIMH, KOMUPOBaHHUSI MH(pOPMAIMU Ha pas3Hble HOCHTEJIH, CO3JIaHHE apXHBOB
MPOrpaMMHBIX BEPCHH, UCTIOJIb30BAHUS CPEJCTB 3aAlTUTHI.

KommMmepueckne puCKM CBsI3aHbl C peaju3alied MPOAYKIHUH Ha TOBApHOM
PBIHKE:

*  yYMEHbIIIEHHE Pa3MEPOB U EMKOCTH PHIHKOB;

* CHUXKEHHE IUIaTeKeCIOCOOHOro Crpoca;

* MOSIBJIEHHE HOBbIX KOHKYPEHTOB;

* OTCYTCTBHE PEKJIAMBbI;

*  OTCYTCTBHE KOHCYJIbTAIMOHHOTO LIEHTPA.

Kommepueckne pyUCKH MOXKHO CHU3UTh, €CJIM CO3/1aTh OTHE] MapKeTHHTa JJis
peknamupoBanus III1, a Takke co3maHHe KOHCYJbTAIMOHHOTO LIEHTpa ISl
MOAAEPKKH MOJIb30BATEJIEH.

(DHHAHCOBbIE PUCKH BBI3BIBAIOTCSI:

*  HUH}JSIHOHHBIMH U JIEBAJIbBAIHIOHHBIMHU TTPOLIECCAMH;

* OTIUIATOH MO OE3HAJTMUHOMY pacueTy.

DHUHAHCOBBIE PHUCKH MOXKHO CHHU3UTb, €CJIM MPEeIyCMOTPEHBl YCJOBHS IO
peanuzanuu: o0beM peau3alvu Mo Oe3HATUUYHOMY pacueTy HOJIKEH ObITh HE MEHee
10000 py®6.

Pucku, cBsizanHble ¢ (pOpC-MaKOPHBIMH OOCTOSITEJIbCTBAMH - UpE3BbIUAHHOE
COOBITHE, KOTOPOE HEBO3MOKHO ObLIO MPEIBUAETb U MPEIOTBPATUTD:

* CTHXHHHbBIE OEIICTBHS.

Mepo#i 10 TIpedOTBpAIICHHI0O PHUCKOB, CBS3aHHBIX C (popc-MaKOPHBIMH

O6CTOHTCJ’IbCTBaMI/I, ABIISACTCA pa60Ta npearnpuAaTrusad € OOCTATOUYHBIM  3allaCOM
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(prHAHCOBOW IMTPOYHOCTH.
JJis1 CHMKEHHsI OOIIEro BJMSIHHSI PHCKOB MPELyCMOTPEHO KOMMEPUYECKOE
CTpaxOBaHHE: CTPAXOBAaHUE UMYIIECTBA, TPAHCIOPTHBIX MEPEBO30K, EPECTPAXOBAHUE

U T.I.
5.7 ®uHAHCOBBIN IJIaH

(DUHAHCOBBIA TUIAH SIBJISIETCS] 3aKJIOYUTENIbHBIM pa3fesioM Ou3Hec-TJIaHa |
COAEPAKHUT OOOCHOBAHHE SKOHOMHUUYECKOH 3(p(PEeKTUBHOCTH 3aTpaT, MPOU3BEICHHBIX B
CBSI3H C pa3paboTKoH U peanuzanuer T1I1.

[Ipennonaraemsle goxoas! oT npogax (Qmnp) onpeaenstoTcs no dpopmyie:

Qpp=Ly N (5.7)

rae Lo — onroas nena I1I1,(6e3 HOC) py06.; N - o0beM npoaax no nepuogam
B COOTBETCTBHH C UCCJICTOBAHUSIMH PBIHKA, IIT.

Hspepxxu nponssoactsa (M) BKIIOUAIOT, KpOME TEKYLIMX 3aTPaT, pacXOpl HA
TUPAKUPOBAHHE, CEPBUCHOE OOCIYKMBaHWE, MAPKETHHI, pEKJaMy H HEKOTOpbIe
BHJIbI HAJIOTOB (Ha UMYIIECTBO, MECTHBIE HAJIOTH H T.I1.):

U=C,-N-1,25 (5.8)
rae Cl - cebectoumoctps komuu [II1. PacueTsl mpousBoasiTcsi mo rogam H

cBoaaTcd B Taduie Nes.4:
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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 Ne5.4 - ®uHaHCOBBIH IJ1aH
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

Tabauua Ne5.5: Cpok 0OKynaeMOCTH NPOrpaMMHOTO NPOayKTa

PacueTnl IMMOKa3bIBAIOT, YTO BO3BpaT KallMTAaJIbHbIX BJIOKEHHH BO3MOKEH BO

5.8 PacuéT 6e3yObITO

UYHOCTH

Bropom nosnyroguud 2012 roga. Bo BTOpOM mOJIyrOOMM BTOpPOTrO roja BBITyCKa

BO3MOZKHa KalluTaJIU3alus HpH6bIJ'IH. CpOK BO3BpaTa KallUTAJIbHbIX BJIOJKEHHH — 1 rof.

[Tox 0e3yOBITOYHOCTHIO B Pa3pabOTAHHOM OHW3HEC-IJIaHE MOHUMAETCS O00bEM

OIIpECOCIICHHOIO roga

D3

AT EN

rue:

pacxo0B 0e3 MoJyueHHs: MPHObLIH.
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nponax IIII B HaTypaJibHOM BBIPaXXEHHUH, NIPH KOTOPOM BO3MOKHO TOKPBITHE BCEX

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

Qkp — KPUTHUECKHH 00BEM MPOJIaX MPOrpaMMHOTO TIPOAYKTA;

@3 — cyMMa yCJIOBHO-TIOCTOSIHHBIX ((DPMKCHPOBAHHBIX) 3aTparT;




e II3; — cymma ycCJIOBHO MepeMEeHHbIX 3aTpaT IJIsi OJHOTO MPOTrPaMMHOTO
NPOIYKTA;

e Ly; - mena npoaaxyd OJHOTO MPOTPAMMHOIO MPOIYKTA.
[Tpoussenem pacuet 6e3yObITOUHOCTH npoaykTa ajust 2013 rona:

d3=3,+3,+H ;

e 3y —3arpaThl HAa MAPKETHHT U KOMMepuecKue pacxoapl ( 3y=2%omQ,,
COOTBETCTBYIOLIETO NEPHOIA);

. H — nanoru. Hanor Ha umymectBo HHU onpenensiercss B npoueHTax ot
croumocTtd BT n JIBC no gerictByromen craBke (Hu = 2% ot cTtoumMoctH

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

3y -2=2981,66
100
H:M-2:397,46
100

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

113,,=H4,,,— ®3

N=C-N-1,25 | rge N KOJHMYECTBO MPOJAHHBIX KOMHUH 3a MEPHOA, 59 KOnui
I/Inep: 59-1885,69-1,25=139070

I13=139070—66739,12=72330,9 ( py6.)

113,=7233%9 _ 1555 94( pys.)
59
@3
QKP_ an_Hsl
Q.= 66739,12 =38,01~ 381t
P 2981,66—1225,94

[locne pacuera KpUTHYECKOro oOObeMa TMpoOJax CTPOHUTCS  rpaduk

6e3yobiTouHocTH. (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)
omnpenensieTcs no caenywmen popmyne: 3PII=Q,,—Q,,=59—38=21wrT

Kosddunuent 3amaca ¢unancoBoir mnpouHoctd — Kiep  ompepnensercs
OTHOLICHWEM BEJIMUMHBI 3amaca (pUHAHCOBOW MPOUYHOCTH K o00beMy mnponax. OH
XapakTepusyeT CcTeneHb (PUHAHCOBOM YCTOMUYMBOCTH, PpEKOMEHAyemasl HHKHSIS

rpanuna 30% k 06bemy npoaax.

Koon =22 100 = 2L 100~35 %

Q. 59
TakuMm 00pa3oM, MOKHO KOHCTAaTHpPOBaTbh, UYTO pa3pabOTKa, MpPH AAHHOM

o0bemMe Mpodax, UMEET AOCTATOYHBIA 3amac (PUHAHCOBOM MPOUYHOCTH M SIBISIETCS
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(prHAHCOBO YCTOHYHBOM.
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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

75



BBIMOJIHSIIOTCSI B cOOTBETCTBUH ¢ TpeboBanusimu ['OCT 25861-83 u 'OCT 12.1.030-
81.

Hzonsuus, npumensiemass B OBM, ciykamasi Ijs 3allUThl OT MOpaXeHHUs
9JIEKTPUUYECKHUM TOKOM, BBITIOJHSIETCS] OJHUM M3 CJIEAYIOIHUX CIIOCOOOB:

NPUMEHEHHEM CIUIOMIHOTO WJIM CJIOUCTOTO  HW3OJISIMUOHHOTO — MaTepHaia,
TOJIMMHA M MYTH YTEUKH IO TIOBEPXHOCTH KOTOPOro OOYCJOBJIEHbl BHIOM
00ecIieunBaeMOH 3allHTHI;

NPUMEHEHHEM BO3[YIIHbIX 3a30POB;

COBMECTHBIM MPUMEHEHHUEM BBIIIEYKA3aHHBIX CITIOCOOOB.

DJieKTpUUeCKass U MeXaHHuUecKas TMPOYHOCTb, a TaKkKe TerIOCTOMKOCTb
U30JISILIMK COOTBETCTBYET TpeOoBaHUsIM, npeabsiiasemMbiM K DBM. Tlo 'OCT 21552-
84 9JeKTPUUECKOE COMPOTHUBJICHHE H30JISLUU CPEACTB BbIUMCIUTELHOM TEXHUKH
MeXOy pa3oOmEeHHbIMA TOKOBEAYIIMMH LIETSIMH, a TaKke MeXIy TOKOBEIYIIUMH
HernsIMA U KOpPIYCOM B 3aBUCUMOCTH OT KJHMMAaTHUECKHX YCJIOBHM 9SKCIUTyaTalHH
AOJUKHO ObITh He MeHee 20 MOM, npu HauOoJIbIIEM 3HAYEHHH pabouer TeMrepaTypsl
- 5 MOw, nipy HauOoJIbIIIEM 3HAUCHHUH OTHOCHUTEJIbHOHM BJIAXKHOCTH - He Oosiee 1 MOwm
(npu pabouux Hanpsikenusx ot 100 go 500 B).

JomycTumble ypOBHH 3BYKOBOT'O JABJIEHHsS B aKTHBHBIX I0OJOCaX 4YacToT,
YPOBHH 3BYKa, co3gaBaemblie [[9BM Ha pabouem mecTe omeparopa, yIOBJIETBOPSIOT
tpeboBanusim 'OCT 12.1.003-83 ¢ sKBUBaJICHTHBIM YpOBHEM 3BYyKa He Oosee 50 nb
o mkaje A.

[Ipy 9TOM OKBHUBWJIEHTHbIE YPOBHU 3BYKa [Jisd TaKHX BHIOB TPYIOBOH
AeSITEbHOCTH, KaKk paboTa Mo BbIpadOTKE KOHIEMIHHA, HOBBIX IPOrpPamMM, TBOPUECTBO,
HE OOJIKHBI peBbimath 40 nbA.

B cooTtBercTBUM C TpeOOBaHUSIMH MO OE30MACHOCTH K BHJIEOMOHHUTOpPAM IO

I'OCT 21552:

* DOJIT BUIEOMOHHTOpA SIBJSETCS B3phIBOOE30NACHOM Oe3 IOIMOJIHHTEbHON
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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

71



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.

PaccrosiHue Mexnay CBETHWIBHHKaMH 1O HMHE Lcpy. ompeaensieTcs no
dopmye:

L =y

CB.1. ' CB (I)

b

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

Legy =163=48

PaccTosiHue mMexny CBETHUJIbHHKAMH MO MHUPUHE Lcpy MpHUMEM paBHBIM AJIMHE
ceBeTwiibHHKA TuTioc 0,05 M, Torna Legm =1,2 M.

PaccTtosiHue OT CTEHBI IO TIEpBOTO psiia CBETHJIBHUKOB OIPEHENISIETCS TI0
dopmye:

L - O,SDLCB. 1 i

L;=0348=144wm
PaccTosiare Mexny KpaHHUMH psiaMH IO ITHPHHE TIOMEINCHHs OMpeaesisiTCs
no popmyJie:

L= b-21ly T

rae b — myprHa NoMemeHus1, 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:
LZ

N CB.III. ~ . 1
CB.III. (I)

b

012 _ -
Nepi, =55 ~1=-0.9=0

OObwuiee yucIIo psiAOB CBETHJIBHUKOB MO IUPUHE OIpEAeIsieTCs 1o popmyJie:

t2

Nown:N

Nego =0+2=2
PaCCTOHHHC Me)KI[y KpaﬁHHMH p;{)laMI/I CBCTHJIBHUKOB IIO OJIMHEC ITOMCIICHHA

onpenesieTcs o popmy Jie:
Lo 1l
) 1, ()

rae a — JJIMHA MIOMEIIEHUs], paBHas 4 M
L;i=4-2-144=1,12™m
Yucio CBETHUJIBHUKOB, KOTOPOE€ MOXHO PAacHoJIOKUTh MEXAY KpanHUMH

psilaMu TO JIJIMHE, ONpeAessieTcs no ¢gopmyie:

L3
NCB.,Z[. = L, —1
A @
112 . —
Neg = g —1=-0,766 =0

OObwuiee yucIIo psiiOB CBETHJIBHUKOB MO JJIMHE OMpeAeIsieTcs no popmyie:

N N +2

CBJ.O ™ *'CBJ.

®

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

cBoBI. ~ *' c.11.0. " cB.1.0.

®

N =2[2=4

CB.OBII].
Kosddummentsr orpaxkeHuss or cTeH (per) H TOTOJKOB (Pror) BbIOHpaem

UCXOMs U3 OKPACKH CTEH M MOTOJKOB paBHBIMHU: Pcr. = 50 %, prior. = 70 %.
Kos¢ddunpent z, yunTpiBalomui paBHOMEPHOCTb OCBELICHHS B 3aBUCUMOCTH OT

THIa CBETHJIBHUKOB U KO3 uureHTa y, Bbioupaem pasubim 1,13.

[Tnomanp nona (Sy), OCBEMAaeMOro MOMeIIeHHs OnpeaesieTcs o gopmy.ie:

SH:CIDJ), (.)
SH =34 =12 MZ.

OnpenesnsieM nMokasaTesib TOMENEHHs 1Mo hopMyJie:

b = alb
~{a+b] UnCB_’ @

_ 12 _
?=Gram -
Koadduiment ncnonbp3oBaHusi CBETOBOrO MOTOKa paBeH: Ny = 0,53.

TpeOyromuiicst CBeTOBOH MOTOK OAHOM JIaMIIbl ONpeesieTcs no popmyJie:

_Eox K25,

F _
JI.PACUY.
NCB.OBLL[. WI/I (.)
2000,6 (1,132
F = " =2046,79
JI.PACUY. 4 m)’53 ™

1o nanpstxennto B cetd UC 1 CBETOBOMY NMOTOKY OJHOM JIAMITBI:
F)'[_pAcq. = 2046 mm
no cnpaBounbiM Tabmunam (FOCT 2239-70) ompenesnseM HeEOOXOIUMYIO

MOIIMHOCTD 3JICKTPOJIaAMIIbIL:
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JII140-4 WJI = 40 Br.
B kaxgom cBeTusibHuKe uMeeTcs aBe ygamibl JII40-4 co cBETOBBIM ITOTOKOM
Frrapn = 2340 1M kaxmas.

JleficTBUTEIbHAS OCBELMIEHHOCTD OMNpeesieTcst o popmyJie:

F N

E _ " JLTABJI. ~" CBOBII. Ny
JEJCTB. K, xS,

, ®

_23400400,6 _

y === — - =259
AEACTB. ~ 161302

JIK.
ITnomaas koMHaThl 12 M?. CBETHJILHHUKH PACIOJIaraloTcsl B OMH psAl IO JBE
JamIiel B KaxgoMm. PacrojiokeHue psija Ha IMOTOJIKE BBIOMpAIOT TaKUM 0OpasoM,

4TOOBI OCBELIEHHOCTh paboyero MecTa Obljla JOCTATOYHOH 1JIs1 paOOTHI.
6.4 BnausiHue 9JeKTpOMarHuTHBIX MoJieH, co3naBaeMbix DBM, Ha yesnoBeka

Kaxpgoe ycTpoHCTBO, KOTOPOE MPOU3BOIUT WK MOTPEOJISIET JIEKTPOIHEPTHIO,
CO3[A€T SJEKTPOMArHUTHOE H3JyUYCHHE. DTO HU3JyUCHHE KOHUEHTPHUPYETCS BOKPYT
YCTPOWCTBA B BHJAE 9JIEKTPOMArHUTHOTO TMOJs. BHIEOTEepMHHANbBl HU3TydyaloT
9JIEKTPOMArHUTHBIE BOJIHBI B OUYEHb IMMPOKOM [Hana3oHe. B paavonuanasoHe OHHU
OPOOYUUPYIOTCS KaTOOHOHM TPYOKOH; OCHOBHOM € HUCTOUYHHUK — TOPH3OHTAJIbHBIE U
BEPTHUKAJIbHbIE OTKJIOHSIIONIME KAaTYIIKH, KOTOpblE OOECNEeUuBalOT CKAaHHPOBAHHE
9JIEKTPOHHOTO Jiyua Mo 9KpaHy B auanaszone 15...35 kI'n. Ha paccrostuu 50 cm ot
9KpaHa HAMPSIKEHHOCTh SJIEKTPHUUECKOTrO MOJIsi UMEET 3HAaU€HHUE OT MEHBIIUX €AHUHHULIbI
no 10 B/m, a marautHas unaykuumss — ot 10-8 mo 10-7 Tn. BuaeorepmuHasbl
U3JTyYalOT TaKKe MEPEMEHHBIEC 9JIEKTPHUECKHE U MAarHUTHBIE MOJISI ¢ 4acTOTOM 50 Hin
60 I't U UX TAPMOHMKH.

OpHako HaOJIOEHUS 3a JIIOJbMH MOKa3aJd HEOJaronpusTHOE AJisl 3[I0POBbS
OEHCTBHE HU3KOUYACTOTHBIX 9JIEKTPOMArHUTHBIX noJied yactoTor 50...60 I'u: Houblo y

OOJIBITUHCTBA HCIIBITYCMBIX IIOBBIIIAJICA B KPOBH YPOBCHb MCJIIATOHHHA — TI'OpPMOHaA
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IMMAIIKOBUIHON KeJe3bl, WM onudusza. INU(HU3 BBHINOJHIET POJb OCHOBHOIO
“purMoBOAMTENSI”  (PYHKLUMH OpraHusma: YyBCTBUTEJbHBIE KJIETKHM CETUYATKH,
BOCIIPUHUMAIOIINE CBET, MepeaalnT HH(pOPMaIHIO O €r0 HHTEHCUBHOCTH M KaueCTBe MO
HEPBHBIM MYTSIM B 9MU(pU3, crienUdHUECKHE KJIETKH KOTOPOro UyTKO pearupyroT Ha
CBET M OOECMEeUUBaAIOT PETYJISIHI0 CHHTE3a MeJlaTOHHWHA (CBET ‘‘yrHeTaeT CHHTE3
MeJIATOHUHA, MO9TOMY HOUbIO €ro COoJepKaHue B KPOBH CaMO€ BBICOKOE, a YTPOM H
OHEM — MHUHMMalibHOe). Hapymenue 9Toro purma (Hampumep, BCJIEICTBUE
CHCTEMATHUECKOT0 HCKYCCTBEHHOI'O OCBEIEHHUSI UEJIOBEKA HOUbIO) MOKET MOBJIEUDb 32
cobol cepb&3Hble 3a00JIeBaHUs, B YaCTHOCTH, oOpazoBaHHe oOmyXxojHu. OcoOeHHBbIH
Bpel U30BITOYHASI OCBEIEHHOCTh MPUOOPETAET TOrAa, KOrAa Ha OPraHu3M ACHCTBYIOT
KaKue—IM00 KaHIEepOreHHble (paKTOphl, HAIPUMEP XUMHUUECKHE WK PaJrdallHOHHBIE.
Ha uenoseka, paboTaromiero 3a KOMIbIOTEPOM, OKa3bIBAIOT BJIUSIHUE HE TOJBKO
pa3HOOOpa3Hble 3JIEKTPOMArHUTHBIE MOJIsl (B TOM YHCJIE U3MEHSIOMHUECS] C YaCTOTOH
50...60 I'1), HO ¥ UHTEHCHUBHBIA CBET, KOTOPbIA JIEHCTBYET Ha IJa3a, a 3HAUMUT, U Ha
anugus. [losTomy onepaTopam xkejaaTeabHO MPOBOJUTH 32 HUMH HE 00Jiee MOJIOBUHBI
pabouero BpeMeHH, BO3JEPKHBATbCS OT pabOThl B BeuepHee, TeM OoJjiee B HOUHOE,
BpeMsi. B psne sKcriepuMeHTOB ObLJIO OOHAPYXKEHO, UTO 9JIEKTPOMArHUTHbIE TOJIS C
gactoTo 50...60 'y, BO3HHUKaOIKE BOKPYTI BUACOAUCIUIEEB, MOTYT UHULUUHPOBATDH

OHOJIOTHUECKHE CABUIH BILUIOTH A0 HapymieHus: cuHTesa [JJTHK B kyieTkax KUBOTHBIX.
6.5 Pacuert 3ammTHOro 3asemiieHusa DBM

3aszeMJIeHHE BBINOJHSET [JBE OCHOBHBIE 3JIEKTpO3alMTHbIE (pyHKUMHU. [lepBas
3aKJII0YAeTCsl B CO3JAHUM HEOOXOAMMBIX YCJIOBHHM IUIsl OBICTPOTO OTKJIIOUEHHS] H
3aMbIKaHMs Ha 3eMJI0. BTopast - yMeHblIeHHe 10 TpeOyeMbIX MPEAEIOB BO3MOXKHOIO
HanpsikeHus: npUKocHoBeHus. ([lox HampspkeHHeM MPUKOCHOBEHHS IMOHHUMAeTCsl
HaIpsKeHUe, MPUJIOKEHHOE HEMOCPEACTBEHHO K TeJly YesloBeKa Ha MyTH "pyKH -

HOrH").
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3amMTHOMY 3a3eMJICHHIO MOJJIeKaT MeTarueckue yactd OBM, mocTynHbie
IJIsi TPHUKOCHOBEHHMSI UYEJIOBEKa W HE HMEIHE [OpPYyruX BHAOB  3alIUTHI,
00eCneunBaloIMX JIEKTPOOE30MaCHOCTBIO.

B cooteerctBun ¢ I'OCT 12.1.030-81 "DnekTpobe3onmacHOCTb. 3alUTHOE
3a3€MJICHHE, 3aHYJIeHHE', 3allMTHOE 3a3eMJICHHE JOJDKHO OOecreuyuBaTh 3aluTy
JOJeH OT MOPAKEHHS HJIEKTPUUECKUM TOKOM MPH NPUKOCHOBEHHUH K METALJIMUYECKHM
HETOKOBEYLIUM YaCTSIM, KOTOPbIE MOTYT OKa3aTbCsl MOJ HANPsIKEHHEM B pe3yjbTare
NOBPEKICHUS U30JISILUH.

3amMTHOE 3a3eMJICHHE BBIMIOJIHSIETCSI TPEAHAMEPEHHBIM  9JIEKTPHUECKHUM
COEOUHEHHEM METAJUIMUECKUX YacTed 9JIEKTPOYCTAHOBOK C '"3emuieH" WM ee
9KBUBAJICHTOM.

Marepuas, KOHCTPYKUHSI U pa3Mepbl 3a3eMJIMTENIEH, 3a3eMJISIIOIIMX U HYJIEBBIX
3AIUTHBIX TMPOBOJHUKOB AOJUKHBI OOECHEUMBATh YCTOHUMBOCTb K MEXAHHUYECKHM,
XHUMHYECKHUM U TEPMHUYECKHM BO3JEHCTBUSIM Ha BECh MEPUOJ SKCILTyaTALUH.

B anektpoycranoBkax HampsikeHuem o 1000 B B ceTsix ¢ H30JMPOBAHHOM
HEUTpaJbl0 WJIM H30JMPOBAHHBIMH BBIBOJAMH OJHO(A3HOIO HCTOYHHMKA IHTAHUS
9JIEKTPOSHEPIrHer CONPOTUBJICHHE 3a3eMJISIIOIIETO YCTPOMCTBA B CTAMOHAPHBIX CETSIX
IOJIKHO OBbITHh He OoJiee 4 OwMm.

Ilenpto maHHOrO pacueTa SBISIETCS ONpPENEJIEHHE OCHOBHBIX MapaMeTpoB
3a3eMJICHHS] (YMCJIO, pasMepbl W pasMELICHHE OJUHOYHBIX 3a3eMJIMTENIEH U
3a3eMJISIIOLIMX ITPOBOJIHUKOB).

[Ipu sTOM pacuet NpOU3BOAUTCS [JIsI Pa3MELICHUs] 3a3eMJIUTENSI B OJJHOPOJHON
3eMIIe.

BriOupaem ¢ yuetom Bcex TpeOOBaHHMH 3HAYEHHE COMPOTHBJIEHHS 3ALIUTHOIO
zazemiiendsi Roon = 4 Om (Rpon gomkHO ObITh paBHO 4 OM AJ1s1 9JIEKTPOYCTAHOBOK
Hanpspxkenrem 1o 1000 B B ceTH ¢ H301MpOBaHHON HEHTPAJIBIO. )

CornacHo CHpaBO‘IHOﬁ JIUTCPATYPC  3adacMCiA YIOCJIbHBIM COIIPOTHBJICHUCM

84



rpyHTa p = 30 Om:M (uepHO3EM).
BpiOrpaem rpynnoBoi KOHTYPHBIH 3a3€MJIMTEND (YrOJIOK) IJIUHOR 3M.
OnpenensieM cONPOTHUBIEHHE OAUHOYHOTO 3a3eMIIMTENS 10 (popMyJie:

2L 4t+1,

RC =0,159 7" In 2+ T In
Al i, { )

rae: | - nnuHa 3a3emiieHus1, paBHas 3 M;

d - nmameTp 3azeMiieHus, paBHbiv 0,1 M;
t— rJIy6HHa 3aJI0KEHH, t = 2 M.

40 2[3+1

RC=0159" Hn 42 +3

223 _m____%qo
01 2 42-35 o,

OnpeesiseM NPUOIHKEHHOE KOJHUECTBO 3a3eMJIMTENER N’ 110 (hopMyJIe:

;.  RC

n - @
R,ZIOH N

, ®

rae Ns — koa¢dduimenT ucnosab3oBanusi, paBHbii 0,8

;10 —4

" T4

Pacnonarass mojyueHHoe UHCJIO 3a3eMJMTEsIeH Ha IUlaHe OOBeKTa, MOJTYyUHM
IUIMHY TOJIOCHI CBSI3M 1; = 3,5 M.

N3 cnpaBouHOM JIUTEpaTyphl omnpenesisieM 3HaueHUs:: KoaduimenTa
HCTIOJIb30BAHHSI BEPTHUKAJIbHBIX CTEPKHEBBIX 3a3eMJIMTENIed 0e3 yueTra BIHSHHS
nosiocel cBsizu NS = 0,83; koadduuuenTa HCNOIb30BAHHSI TOPHU3OHTAIBHOTO
MI0JIOCOBOTO 3a3eMJIUTEJISI, COCIUHSIONMETO BEPTHKAbHbIE CTEPKHEBbIC 3a3eMIIMTEITH
NP = 0,89.

OnpenenﬂeM COIMPOTHUBJICHHUC PACTCKAHHUA TOKA ITOJIOCHI CBA3H I10 CbOpMy)'IeZ

2
P2

iR ®

rac: bi — PaCCTOAHHUC OT IOBEPXHOCTH 3CMJIM OO CCPCIOHHbI BECPTHKAJIBHOI'O

RN =0,366

3azemuiutelisi, papaoe 0,5 Mm;
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hi - pacCTOAHHUC OT IOBCPXHOCTH 3CMJIK OO OCH FOpHSOHTaHbHOﬁ ITOJIOCHI,

pasHoe 0,52 m.

2
RN =036620 152135

=8,3
3,5 ’

050,52 "~ Oum

OnpenensieM yTOUHEHHOE UHCJIO 3a3eMJIMTeNer 1o hopmy.Jie:

__RNIRC-R,,, 0N, RC
R()on. |:INS RC , (.)
_108.3-4M0,89010 _,,
40,8300 wr.

OnpenensieM CONPOTUBIEHHE IPYNIIOBOIO 3a3eMJIMTENS N0 (hOpMYy.JIE:

R . RNIRC
" N, [RC+nNg[RN ®

R, - 8,3010 _37
0w " 0,8900+2083B3 Oy

Tak kak Rosn, < Ryon, 3.7 Om < 4 Owm, TO 3a7aya 3aBepiieHa.
6.6 Mukpokaumat

[TapameTpbl MUKpOKJIMMAaTa MOTYT MEHSITbCSI B IIMPOKUX MpeJesiax, B TO BpeMsi
Kak HeOOXOOUMBIM YCJIOBUEM KH3HEIESITEIbBHOCTH UEJIOBEKA SIBJISIETCS MOAAEPKAHHUE
NOCTOSIHCTBA TEMIIEpATypbl Teja OJylarogapsi TepMOPETYJISIMM, T.€. CIOCOOHOCTH
OpraHM3Ma peryJjvpoBaTh OTHauyy TeIjla B OKpyXkawomylo cpeny. [IpuHoun
HOPMHPOBaHHSI MUKPOKJIMMATa — CO3aHHEe ONTHUMAaJIbHBIX YCJIOBHH AJisl TEMJI000MeHa
TeJla YeJIOBEKA C OKPYKaloleH CpeoH.

BoluncnuTenbHass ~— TeXHHMKAa ~ SIBJSIETCSI  HUCTOUYHHKOM  CYIIECTBEHHBIX
TEMJIOBbIICJEHUH, UTO MOXET MPUBECTH K MOBBILICHHIO TEMIMEpPaTypbl U CHUKEHHIO
OTHOCHUTEJIbHOM BJIAJKHOCTH B TNOMEIIEHHH. B TOMemeHusX, TIJe YCTaHOBJIEHbI
KOMIBIOTEPBI, COOTI0JAIOTCS ONpeAeIEHHbIE MapaMeTPbl MUKPOKJIUMATA.

Taoauna I - [IapameTpbl MHKPOKJIMMATA JUISI IIOMEIIeHHI, I'11e
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YCTAHOBJI€CHbI KOMIIbIOTEPbDI

ITepuon roga [TapameTp MHKpOKIMMAaTa Bennuuna
TemnepaTrypa BO3ayXa B IOMEIIECHUH 22...24°C

XO0JIOJHBIA OTHOCHTEJIbHAS BJIAXHOCTD 40...60%
CKOpoCTh ABHKEHHUS BO3AYyXa o 0,1m/c
Temneparypa Bo3ayxa B HOMELICHHH 23...25°C

Terubii OTHOCHTEIbHAST BIAKHOCTD 40...60%
CxopocTb ABHKEHHS BO3OyXa 0,1...0,2m/c

Taoauna I - HopMbI mogaun cBeKero Bo3ayxa B IIOMEIIEHHS, I'Jie PACIOJI0KEHbI

KOMIIbIOTEPbI

OOBeMHBIHN pacxo[ MOJaBaeMOro B OMEIIEHHE
XapaKTEepUCTHKA NTOMEILEHUS
CBEKEro BOo3Ayxa, M3 /Ha OTHOTO 4eJIOBEKa B Uac

O0beM 1o 20m3 Ha yesoBeka |He menee 30
20...40m3 Ha yenoBeka He menee 20

bonee 40m3 Ha yestoBeKa EcTecTBeHHAsT BEHTHIISALHS

st obecnieueHrst KOM(OPTHBIX YCIOBUH HUCIIOJb3YIOTCSI KAK OpraHU3aIllMOHHbIE
METO/Ibl (pallMOHAJIbHASI OPTaHU3alksl IPOBEJEHHUST PabOT B 3aBUCUMOCTH OT BPEMEHH
roga M CYTOK, YEpPENOBAHHME TPyda M OTHObIXAa), TaK U TEXHUUECKHE CpEICTBA

(BEHTWJISILIMSI, KOHTULIMOHUPOBAHHE BO3AYXa, OTOMUTENbHASI CHCTEMA).
6.7 DKOJIOTUUHOCTH MPOeKTa

HCHOJ’H)SYCMI)IC dallrmapaTHblC CpE€ACTBAa COOTBECTCTBYIOT BCEM Tpe6OBaHI/I${M

CUCTEMbBI CTAHIAPTOB 0e30MmacHOCTH Tpyaa. B MpoHecce ISKCIUTyaTalhuH OTBCUAIOT
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TpeOOBaHUSIM SKOJIOTHYECKOH O€30MacHOCTH.

JlIoMUHECLIEHTHBIE JIaMIIbl, UCTIOJIb3YIOMIHECS] [1J1s1 HCKYCCTBEHHOTO OCBEIICHUSI,
SIBJISIIOTCSI PTYThCOAEPKAIMMHU U OTHOCSITCS K 1 KJ1acCy OMacHOCTH.

OCHOBHBIM TOJIOKEHHUEM 3KOJIOTHYECKOH OE30MACHOCTH SIBJISIETCSI COXPAHHOCTD
[EJIOCTHOCTH OTPA0OTAHHBIX PTYThCOAEPKAIUX JaMIl, TAK KaK PTYTb COAEPKAIIAsICS
B JIIOMHUHECIEHTHBIX Jlamrax, CoCOOHAa K aKTHBHOM BO3IYIIHOM, BOJHOW WU (PU3UKO-
XHUMHYECKOH MHUTpaLKHU. DTO BO3MOXKHO B CJIy4ae pasrepMeTH3alUH KOJIOBI.

OTtpaboTaHHble PTYThCOAEPKAIIME JaMIIbl XPAHSATCSl B 3aBOJCKOH YMaKOBKE B
METATMYECKOM KAy, YCTAHOBJIEHHOM B 3aKPBITOM MOMELICHHH.

B cinyuae 0osi pTyTbhcOIepkKalluX Jamm OCKOJKH COOUpAlOTCs WETKOW HIIH
CKpeOKOM B METAJUIMYECKHH KOHTEHWHEP C IUIOTHO 3aKPbIBAIOLMIEHCS KPBILIKOH,
3alI0JJHEHHOW  pacTBOPOM  MAapraHlOBOKHCJIOrO  Kajausl. MecTo HeoO0XO0guMo
HEHUTPAJIM30BaTh PACTBOPOM MAapraHLOBOKHUCIJIOIO KajHsl U CMbITh BOAOH. KoHTenHep
W €ero BHYTPEHHsISI TOBEPXHOCTh JIOJUKHbI HM3rOTAaBJIMBATbCS W3 Marepuala
HeaMaJIbTUPYIoIIero U Heabcopoupyoomero pTyTh (BUHUILIACT).

OcpemieHye He MOOJKHO CO3[aBaTh OJIMKOB Ha TOBEPXHOCTH 9KpaHa, a
OCBEIEHHOCTb MOBEPXHOCTH 9KpaHa KOMIMbIOTEPa He JoJikHa ObITh Oosiee 300 Jk.

Oco0oe  BHMMaHWe€ TMpH  OpraHu3alMd  padOuux  MeCT  yAeJsIeTcs
9JIEKTPOMAarHUTHOM 0e30macHOCTU. s TOro 4utroObl CHU3HTH 9SJIEKTPOMArHUTHBIH
¢oH, TmOMeHmeHHe [OKHO ObITh yAaJIeHO OT TOCTOPOHHHX HCTOYHHKOB
9JIEKTPOMAarHUTHBIX ~ MOJIEH,  CO3[JaBaeMbIX  MOLIHBIMH  TpaHchOpMaTopaMmH,
9JIEKTPUUECKHUMH paclpeie/IMTeNIbHbIMH IMUTaMH, KaOelsiMh 9SJIEKTPOINUTAHUS C

MOIITHBIMH SHEPTONOTPEOUTEIISIMH U TIP.
6.8 3ammra B UC

TpeboBanusi Kk moxapHod OesornacHocTd ycraHaBiuBaeT ['OCT 12.1.004-85

«Cucrtema crangaptoB OesonacHocTd Tpyna. [loxkapnasi OesomacHocTh. OOmue
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TpeOOBaHUST».

[ToxxapHasi 0€30MaCHOCTb — COCTOSIHHE OOBEKTa, NMPH KOTOPOM HCKJIIOYAETCSI
BO3MOXHOCTb MOXapa, a B CJIydyae €ro BO3HHUKHOBEHHS IPEJOTBPAAETCS
BO3ICHCTBUE HA JIIOAEH ONAcHbIX (PaKTOPOB IMOKapa M OOECreyuBaeTCsl 3alUTa
MaTepHAJIbHBIX LIEHHOCTEH.

[NoxapHast 6e30nmacHOCTb OOECTIEUMBAETCS] CUCTEMOM NPEeIOTBPAIIEHHS MOXKapa
M CHUCTEMOM MOXKapHOM 3amuThl. Bo BcexX CIyKeOHbIX MOMELIEHUSIX O0s3aTeIbHO
noJsokeH ObiTh "Tlnan 9Bakyauuu moaed npu noxape', perjJlaMeHTHPYIOMUH IeHCTBHS
NEPCOHAJIA B CJIyya€ BO3HMKHOBEHHSI OYara BO3TOPaHHS M YKa3bplBAOIIMH MecTa
PaCroJIOKEHHS TOKAPHOH TEXHUKH.

ITpoTHBOIOXapHasl 3aUTA — 9TO KOMIUIEKC TEXHHYECKHUX U OpPraHU3alMOHHBIX
MEpOMNpHUSITHH, HaMpaBJEHHbIX Ha obOecrieueHue O€30MacHOCTH JIIOAEeH, Ha
IpeAOTBPALEHHE T0XKapa, OTPAaHHUUEHHE €0 PaclpOCTPAHEHHUs, a4 TAKXKE HA CO3JaHHE
YCJIOBHH [JIs1 YCIIEMHOTO TYIIEHUS MOXKapa.

HcTtouHnKkamMH 3aXkUraHvsi B MOTYT OBITb 9JIEKTPOHHBIE CcXeMbl OT OBM,
npuOOpbl, TNpPUMEHsieMble  [JIs1  TEXHHUUECKOro  OOCJy)KHMBaHHs, yCTPOHMCTBA
9JIEKTPONUTAHUS, KOHAWULHMOHHPOBAHUS BO3AyXa, TII€ B pe3yJbTaTe pasIHUHbIX
HapyIlEeHHH O00pa3yloTcsl MEPErpeThie SJEMEHTBI, JIEKTPHUECKHE HCKpPBl U IYTH,
CHOCOOHBIE BbI3BATH 3aTOPAHHSI TOPIOUHMX MAaTEPHAJIOB.

B coBpemennbix DBM oOueHb BBICOKAsi IUIOTHOCTb PAa3MELICHHST 9JIEMEHTOB
9JIEKTPOHHBIX CXeM. B HenmocpencTBeHHOM OJM30CTH APYr OT APYyra pacrnojararTcs
COEIMHUTEJIbHbIE NIpoBOAa, Kabenu. IIpyu mpoTeKaHUH MO HUM 9JIEKTPHUECKOro TOKa
BBIJICJISIETCS] 3HAUUTEIIBHOE KOJMUYECTBO TEIUIOTHL. [IpH 9TOM BO3MOXHO OIIaBJIEHHE
u30JsIuMHK. 151 0TBOAA M30BITOUHOM TEroThl OT DBM ciykaT cHCTEMbl BEHTHJISILMH
M KOHJHLUMOHHUPOBaHWS BO3AyXa. I[IpM NOCTOSIHHOM JEHCTBHH 9TH CHCTEMBI
NPEICTABIISIIOT COOOH JOMOJHUTENBHYIO MTOKAPHYIO OMACHOCTb.

K cpeaCcTBaM TYIICHHUA IIOXKApad, IIPEIHASHAUCHHBIX JIA JIOKAJIM3alluH
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HEOOJIBIIMX BO3TOPaHHUM, OTHOCSTCS TOXapHbIE CTBOJIbI, BHYTPEHHHE IOKapHbIE
BOJOMNPOBO/Ibl, OTHETYIIUTEIH, CYXOH MEeCOK, acOECTOBbIE OJesiIa U T. 1.

B 3pmaHusix moskapHble KpaHbl YCTAHABJIMBAIOTCS B KOPUIOpPaxX, Ha IJoMAagKax
JIECTHAYHBIX KJIETOK W BXOHOB. IIpuMeHeHue BOIbpl B MamMHHBIX 3a1ax DBM BBHIOY
OMACHOCTH TIOBPEXKIEHUS WM TIOJHOTO BBIXOAA M3 CTPOsl [OOPOTrOCTOSILIETO
000pyAOBaHUSI BO3MOXKHO B HCKJIIOUHUTEJIbHBIX CJIyuasiX, KOrja moxap NpHHHMAaeT
yIpOXKawIile KPymHble pasMepsbl.

IIng TylmeHusl TMOKapOB HAa HAuaJbHBIX CTAAMSIX LIMPOKO MPUMEHSIOTCS
orHetymmTead. [lo BUOY HCHNOJB3yEMOrO0 OTHETYMIAIErO BEMIECTBA OTHETYHIUTEIH
NOAPA3ACJSIIOTCS HA  CJEOYIONHE OCHOBHbIE TpYIIbl: TMEHHbIE, Ta30Bble U
YIJIEKUCJIOTHBIE.

[lenHble OTHETYIIMTENM, MPUMEHSIIOTCS OIS TYIWIEHUS] TOPSIUX KUAKOCTEH,
PA3IMUHBIX MaTEepUaJIOB, KOHCTPYKTHUBHBIX 9JIEMEHTOB W OOOpPYyIOBaHHS, KpOME
9JIEKTPOOOOPY IOBAHUSI, HAXOISIIIET0Cs MO, HAMPSIKEHUEM.

['a3oBpie OrHETYMIMTENM, NMPUMEHSIOTCS [JIS1 TYHICHHUS KUIOKHX WU TBEPIBIX
BELIECTB, a TAKXKE JEKTPOYCTAHOBOK, HAXOASIIUXCSI MO HAMPSIKEHUEM.

B  mnomemeHusix  NPUMEHSIIOTCS  TJIaBHBIM ~ 00Opa3oM  YIJIEKHUCJIOTHbBIE
OTHETYIIUTENH, JOCTOMHCTBOM KOTOPBIX SIBJISIETCS BbICOKasi 9((PEKTUBHOCTD
TYIIEHHSI TOXapa, COXPAHHOCTbh 9JEKTPOHHOIO OOOPYIOBaHHS, HUINIEKTPUUECKHE
CBOWCTBA YTJIEKUCJIOTO ras3a, 4To MO3BOJISIET UCMOJIb30BATh 9TH OTHETYIIUTENN JAKE B

TOM CJlyyae, Korja He yJaeTcsl 00ECTOUUTD IeKTPOYCTAaHOBKY cpasy.
6.9 3akmouyeHre 0 0€30MaCHOCTH M 9KOJIOTHYHOCTH MPOEKTA

[IpoBeneH aHanu3 oOmMacHbBIX W BpegHbIX (PAaKTOPOB, BO3ACHCTBYIONIMX Ha
onepatopa 9BM, paboTaromero ¢ pa3nesieHHON (paiJoBOM CHCTEMOM.
OpHuMu U3 HauboJiee 3HaUMMBbIX (PaKTOPOB OE30MACHOCTH SIBJISIETCSI:

*  93JIeKTPOOE30MacHOTb;
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*  OCBCILCHHE;

*  10Xkapo0e30MacHOCTb;

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

*  3AlIMTHOTO 3a3¢MJICHHS;

* HCKYCCTBEHHOT'O OCBELICHUS;

*  9JIEKTPOMAarHUTHOTIO U3JIyUYECHHS;

B nesioMm MOXHO 3aKJIIOUMTb, YTO PACCMOTPEHHBIE YCJIOBHS TpyAa omeparopa
[IK, orBevaioT TpeOOBAHUSIM CTaHAAPTOB MO OOECHNEYEHHI0 MPOMBIIUICHHON H

9KOJIOTHYECKOH Oe30MacHOCTH.
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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.
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I1.A.4 HasHauenue paspaboTKu
I1.A.4.1 ®yHKIHOHAIBHOE HAa3HAYECHHE

@OyHKIMOHAJIBHOE Ha3HAueHHWe pa3padaThlBA€MOM MpPOrpaMMbl 3aKJIIOUAETCS B
CO3aHMH OOIero JUCKOBOTO TMPOCTPAHCTBA [UIsl TPYyMIbl  KOMIIBIOTEPOB,

COEJUHEHHBIX B CETb, KaXKJbIH U3 KOTOPbIX UMEET JAOCTYIT K 9TOMY MPOCTPAHCTBY.
I1.A.4.2 DxcnmyaTaMOHHOE Ha3HAUEHHUE

I1O npenHasHaueHO AJIs1 9KCIUTyaTalMH Ha cEpBEpax W/HWJM pabOYHX CTaHLMSIX,

C 11eJIbI0 00pa30BaHMsI €JUHOTO JUCKOBOTO MPOCTPAHCTBA.
[1.A.5 TexHuueckue TpeOOBaHHUS K MPOrpaMMe Wik NPOrpaMMHOMY H3JEJHIO
I1.A.5.1 TpeGoBanus Kk (PyHKIHOHATIBHBIM XapaKTEPUCTHKAM

[TporpamMma noJKHA OPraHUW30BBIBaTh €IMHOE TUCKOBOE MPOCTPAHCTBO IS
Ipynn CepBEPOB, KOTOPBIE MO3BOJISAT COXPAaHSTb B HEro MAaHHbIE MOJIb30BaTeJeH.
JIucKOBOE MPOCTPAHCTBO AOJIKHO MOAACPKUBATD:

* cospgaHue (ansos;

*  3alMCh JAHHBIX B (paiiibl;

* yreHue (panoB;

* H3MEHEHHE W UTEHHE MpaB JOCTyNa Ha (paiibl;

* TPOCMOTP H CO3JaHHUE TUPEKTOPHUH.
I1.A.5.2 TpeboBaHus K HAAEKHOCTH

HanexHoCTh MpOrpaMMHOTO CpeICTBA TOJIKHA OOECTIeUHBATHCSI:
e 00paboTKOM (paTabHBIX OMHOOK;
e 00pabOTKOM BCEX HCKJIOUMTEJbHBIX CHUTyallMd B IMpouecce padoThl

[IPOrpPaMMBl;
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* 00pabOTKOM OMHUOOK CBSI3aHHBIX C HEJOCTATOYHOCTBIO  JTHUCKOBOTO
NpOCTPaHCTBA TMPH 3allACH Ha JHUCK, W IPOHU3BOJWTH BHIOOp HOBOTO
KOMITbIOTEPA;

* 00paboTKa OmMMOOK CBSI3AHHBIX C 3aMUCBI0 JAHHBIX HA JUCK B MOMEHT
BBIKJTIOUEHH I KOMIIBIOTEPA Ha KOTOPBIH OHA MPOU3BOIUTCS;

* MIPOM3BOJUTH KAMMPOBAHHWE IAHHBIX HA CTOPOHE KJIMEHTA JJIsl TMOBBIIICHHSI
HAJIE)KHOCTH;

e 00paboTKa OIMHOOK CBSI3aHHBIX C Pa3pblBOM CETEBOrO COCIWHCHHS B

MOMEHT ceaHca pabOoThl.
I1.A.5.3 YcnoBus skcrutyaTauuu

st (pyHKLUHMOHHUPOBAHUSI MPOrpamMMbl HEOOXOAMMO BBINOJHSTH YCJIOBHUS
aKcruryarauud 9BM u HocuTenel nHOopMaluH.

KnumaTuyeckne ycClOBHSI 9KCIUTyaTalMH: YCJIOBHSI, NPH KOTOPBIX HOJIKHBI
o0OecreynBaTbCsl 3a1aHHbIE XapAKTEPUCTHKH, JOJUKHBI yAOBJIETBOPSITh TPEOOBAHHUSIM,
NPeabsIBIISIEMBbIM K TEXHUUECKHUM CPEACTBAM B UACTH YCJIOBHM HX 9KCIUTyaTallHH.

TpebGoBaHHsi K BUOaM OOCIy:KMBaHHS: MporpamMma He TpeOyeT MNpOoBeACHHUs
KaKHUX-JMOO BUJIOB OOCITY KUBAHHUSI.

TpeOoBaHusi K KBalU(UKALKUK TMEpcoHaNa: MAJisi KOH(UTYPHUPOBaHHUS H
HauaJbHOM YCTAaHOBKM NPOrPaMMHOrO TMPOAYKTa HEOOXOOUM  CHEUUAIUCT C
KBJIM(pHUKALUEH ‘UHKEHEP-TIPOTPAMMHUCT .

s 9KCrulyaTalMud [OAaHHOW MporpamMMbl AOCTATOYHO OJHOTO YEJIOBEKa,

noJiyuuBIIero kpaiaudukanuio onepartopa I1K v 0osee BBICOKYI0 KBaTH(PUKALHUIO.
[1.A.5.4 TpeboBaHHs K COCTABY M NMapaMeTpamM TEXHUUECKUX CPEJCTB
st pyHKIMOHHPOBAHHSI MPOrpamMMbl HEOOXOIHUMO BBIMIOJHUTb CHCTEMHbIE

TpeOOBaHUS:
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nBa uim 6osee I1IK ¢ UNIX coBmecTumMbiMu apxuTekTopamu (alpha, amd64,
arm, armel, hppa, 1386, 1a64, mips, mipsel, powerpc, s390, sparc);

00bem O3Y He meHee 32 MbB B 3aBUCUMOCTH OT T1aT(hOPMBI;

cBOOOJHOE MECTO Ha KecTKOM nucke He MeHee 10 MB mns mporpammel, a
TaKKe HEKOTOpPOE KOJHMYECTBO MecTa JUISl KO9Ia W PachpeaesIeHHbIX

TIIAHHBIX

HaJIMuKe CETEBOTro UHTepdenca.

I1.A.5.5 TpeboBanust K HHPOPMALIMOHHOH ¥ MPOTPAMMHON COBMECTHMOCTH

Tpe6OBaHI/IH K OHepaHHOHHOﬁ CHCTEMC, HAJINUYHIO OHOHOTEK M SI3BIKaM

IPOrpaMMHPOBAHHSL:

UNIX coBmectumast OC (Linux c Bepcuen siapa 2.6, mibo 6o NetBSD,
FreeBSD, OpenSolaris);

Hasmuhe Expat — nuHamuueckod OMOJHOTEKH BPEeMEHH BBITIOJIHEHHSI expat,
o6ubmoTekH ais padboTel ¢ XML;

HajiMuke AuHaMuueckor onomorekn XFLib — ananuzaropa ¢popmara XF;
Hamune Oubmuotrekn FUSE miist KiHMEHTCKOM 4YacTH — UHTepdenc
(pariioBOM CHCTEMBI B TPOCTPAHCTBE MOJIb30BATENS;

KoMIUasaTop C++.

I1.A.5.6 TpeboBaHus K MPOrpaMMHOHN JOKYMEHTAUH

JloKkyMeHTanus JOJIKHA BKJIIOYATD:

texauueckoe 3aganve (I'OCT 19.201);
pykoBoacTBo cuctemHoro nporpammucta (I'OCT 19.503);
pykoBoactso nporpammucTta (I'OCT 19.504);

pykoBoactso onepatopa (I'OCT 19.505).
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[1.A.6 TeXHUKO-9KOHOMHUECKHE TIOKA3aTETHA
K nmporpamme He npeabsiBAsIETCS] 9KOHOMHUECKUX TPEOOBaHUH.
I1.A.7 Ctaguu 1 9Tamnsl paspabOTKH

Craauu u sTansl pa3pabOTKH MPOrpaMMHOIO CPEACTBA!

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

e uzyueHue npeamMeTHor odsactu (¢ 06.02.1011 nmo 10.02.2011);

e paspaboTka TexHuueckoro 3amanus (¢ 11.02.11 nmo 14.02.11);

* COIJIACOBAaHWE W YTBEPXKIECHHS TexHuueckoro samanust (¢ 14.02.2011 no
15.02.2011);

* pa3paboTKa METOJOB pelleHHs MmocTaBieHHOH 3amaud (¢ 15.02.2011 mo
18.02.2011);

* anroputMuueckoe KoHcTpyuposanue (¢ 15.02.2011 mo 20.02.2011);

* paszpabotka untepdeiica nporpammsl (¢ 17.02.2011 no 18.02.2011);

*  HalMCaHue TeKcTa nporpaMMHbix MmoayJsed (¢ 21.02.2011 nmo 07.03.2011);

* omaanaka mopayJiew rporpammsl (¢ 06.03.2011 mo 12.03.2011);

e paspabOTKa U HCIBITAHUE KOHTPOJIBHBIX TECTOBBIX MpHMepoB (¢ 23.02.2011
o 5.03.2011);
* pa3paboTKa PYKOBOACTB CHCTEMHOIO IPOrpaMMHCTa, IPOrPaMMHCTA,

onepatopa (¢ 25.02.2011 o 7.03.2011);

e paspaboTKa MOSCHUTEIbHOM 3aMMCKH K JAHHOMY MPOTrPpaMMHOMY MPOIYKTY

(c22.02.2011 o 07.03.2011).
I1.A.8 ITopsimOK KOHTPOJISI U IPUEMKH

[Topsimok W KOHTpOJIb MOPHEMKH ONPEIEISIOTCS 3aBeaylomuM Kadeapon

«ITOBT u AC» 1 OCHOBaH Ha IEMOHCTPALHUH 3HAHUH TEXHOJIOTUH U YMEHUH CO3[1aBaTh
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NpOrpaMMHBIE CPEACTBA IS  PA3fIMUHbIX NpPeIMETHhIX obOnacted. [ JaBHbIM
TpeOOBaHHEM K MPHEMKE SIBJISIETCS HAJTMUHE MPAaBUIbHO pabOTaONIIEro MporpaMMHOTO
MOAYJIsl, WUTIOCTPUPYEMOTO TECTOBBIM MPHUMEPOM, U OTYeTa, MPEICTaBJIEHHOTO B
NEYaTHOM BHJIE.

Paspaboran

ctyaest rp. BU-51 «__» 2011 ron

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 CTpykTypa nmporpamMmsl

HporpaMMa COCTPOHUT H3 IOBaOUaTH IISTH MO)IYJ'IGFI, B KaXJIOM H3

KOTOPBIXOITHUCAH KJIACC HJIA PCIICHUA KOHKPCTHOﬁ rnoasagayu.

I1.b.3 HacTtpotika nporpammsl

JLJ1s1 HACTPOMKH NPUJIOKEHUH TPeOyeTCs peJaKTUPOBAaHUST KOH(PUTY pallMOHHBIX
(parinos, cepepa u KiaveHTa. KoHpurypanronssle aiibl peain3oBaHbl ¢
nomotpio oubmorexku XFLib u cootBercTByIo (popmaty XF. CocTosT U3 ABYX
CEKLIMH, NepBasi ONUCBHIBAET HACTPOMKH OTHOCSINHUECS KaK K CEPBEPY TaK U K
KJIUEHTY, BTOpasi ONMUCHIBAET UHIUBUAYAJbHBIE HACTPOMKH KakA0Tr0O

npuioxeHusi. O0Imasi CeKIusi UMEeT BHU:

conf{
* cenust r100aJIbHBIX JAHHBIX KaK cepBepa Tak U KJIMEHTa
global_data{
extension_dir="<myTp K Nanke ¢ paCIIMpeHUsIMU>";

module_dir="<nyTp K nanke ¢ MoayJsmMu>";

}

B Heli 3agaioTcst myTH AJisl TOMCKAa MOAYJIEH W pacIIMpeHHd MpoTokoJya. Y
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KaXJOro MOIYJs MOTYT ObITb CBOM MapaMeTphl, MapaMeTpbl MOIYJEeH XpasiTcs
cekuun module_data, koTopast UMeeT cieayImui popmar:
conf{
module_data{
<Ha3BaHWE MOIYJISI>{

<Ha3BaHHE MapamMeTpa>=3HaueHUE NapaMeTpa;

I1.5.3.1 KondurypupoBanue cepepa

conf{
* CeKlMs JaHHBIX MHAWBUAYaJbHBIX JJIs1 cepBepa
server_data{
server_ip=<IP Ha KOTOpOM 0O)kH[aeTCs NOJKII0YEHUE KIIUEHTOB>;
bibary_protocol_ip=<npeanoutureibHbii [P a5t GMHapHOro NpoToKoaa>;
server_port=<ITopT a5l NOAKJIIOUEHUS] KOHEUHBIX KJIUEHTOB>;
shared_dir="<myTb K mamnke c oOImeI0CTyTHbIMH JaHHBIMH>"

}

¥ ceKMsl B KOTOPOU OyAyT XPaHUTbCSI JaHHBIE PACIIUPEHUH U MOAYJIEH

}

I1.5.3.2 KoH ¢urypupoBanue KjavueHTa

conf{
* celus ri00abHBIX TaHHBIX KaK cepBepa TaK W KJIMeHTa

global_data{
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extension_dir="<myTb K Manke ¢ paCIIMpPEeHUSIMH>";
module_dir="<nyTb K nanke ¢ MmogyasmMu>";
}
* CeKIMsl NaHHbIX UHOUBUAY JIbHBIX AJ1s1 KJIHEeHTA
client_data{
¥ CeKLIMH CepBEPOB K KOTOPHIM MOAKJIIOYAECTCS TaHHbIA KJIUEHT.
servers{
server{
server_ip=<"IP anpec cepsepa'>;

server_port=<"nopT cepsepa'>;

}

* CeKLHUs B KOTOPOH OyAyT XpaHUTBCSI JaHHbIE PACIIUPEHUHN U MOAYJIeH
module_data{
<Ha3BaHHE MOLYJIS>{

<Ha3BaHHC NapaMeTpa>=3HAaUCHHUE ITapaMeTpa,

I1.b.4 TTpoBepka mporpaMmbi

[1.B.5 Coo0mmeHnusi CACTEMHOMY HNPOTPaMMHCTY
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IMPUJIOKEHHUE B PYKOBOICTBO ITPOTPAMMHCTA
I1.B.1 Ha3HaueHue U yCJI0BHS MPUMEHEHHS POTPaMMBbI
I1.B.2 XapakTepHCTHKA IPOrPaMMbl
I1.B.3 OOpatenue Kk nporpamme
I1.B.4 Beixognble H BXOJHbIE JaHHBIE

I1.B.5 Coobuienust nporpaMmMHUCTy
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[MPHUJIOKEHHUE I' PYKOBOJICTBO OIIEPATOPA
IL.I'.1 Ha3naueHue mporpaMmsl
[1.I'.2 Y cyi0BUS1 BBIITOJIHEHHS] IPOTPaMMBI
I[1.I'.3 BeinosiHEHHE TPOrPAMMBI

[1.I".4 Coobmenust onepatopy
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