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. 2
0. BeICTpBIi 3al1yCK M 0CBOeHHe cucTeMbl X-Com

Jlyist OBICTPOM yCTAaHOBKH, HACTPOMKH, 3allyCKa U OCBOCHUS CHUCTEMBI X-Com® B cpene OC Linux
(w1t MS Windows OTIMYarOTCS TOJBKO CIIOCOOBI 3alycKa MPOrpaMM) BBITOJHUTE CIEAYIOIINE
IIaru:

1. CkagaiiTe mOCIeIHIO BEPCHIO JUCTPUOYTHBA CHCTEMBI CO CTPAHHUIIBI
http://x-com.parallel.ru/new/download.html

2. PacnaxyiiTe 0JIy4€HHBIN apXUB
3. OTKpOHTE KOHCOJIb U NEPEUIUTE B KATAJIOT xcom/gserv
4. 3amycTute KOMaHny ./Xserv.pl power.ini

Ecnu nocne 3anycka smoii komanovl 6yoym nonyyenvl cooowenusi Perl o6 omcymcemeuu
YCMAHOBLEHHBIX MOOYIEl, bINOJIHUME YCMAHOBKY IMUX MOOYIel CO2NACHO PYKOBOOCMEY K
ucnonvzyemoti eepcuu Perl.

5. OrtkpoiiTe enie 0AHY KOHCOJIb U IEPEUINTE B HEW B KATAJIOT xcom/gcli
6. 3amycTuTe KOMaHIy ./client.pl -s http://localhost:65002
JlanpHenime maru:

1. Hactpoiite cepep X-Com Ha mpueM COEIUHEHUH OT KJIMEHTOB u3 cetu Murtepuer. [Ins
sTOro B (paiine power.ini BMecto localhost ykaxkure JOMEHHOE UMsI KOMITBIOTEPA WUIIH €T0
IP-anpec

2. 3amycTuTe HECKOJbKO KIHEHTOB, OJHOBPEMEHHO pPalOOTalOIIMUX C OJHUM CEpBEPOM, Ha
OJTHOM WJIM Ha pPa3HbIX KOMIBIOTEPAX, MU3MEHUB COOTBETCTBEHHO aJpec CepBeEpa IpH
3aIycKke

3. TlodkcriepuMEHTHPYHTE C apryMEHTOM (BXOIHBIM IapameTpoM) 3amauu Power: B (aitne
power.ini B cTpoke taskArgs BMecTo 3HaueHus "2" ykaxxure Apyroe 4nucio.

4. TlosKcrepMMEHTUPYHTE C cepBepHO YacThlo 3aaa4n (¢aitn xcom/tasks/Power.pm):
e yBenmuubTe KosmuecTBO mopruii ¢ 50 mo 1000 (mist 3TOro M3MEHHUTE 3HAYCHUE,
Bo3Bpamaemoe ¢pynkmueit getLastPortionNumber),
® U3MEHHUTE COJAEPKUMOE MOPLHHA (Hampumep, U3MEHUB KOI((PUIIMEHT YMHOKEHUS B
¢bynkuun getPortion),
e usmenute ¢yHknuto addPortion Takum oOGpa3om, 4TOOBI PE3yJIbTAaThl BHIYHCICHUM
COXPaHSUIUCH B (aiisl ¢ 3aJaHHBIM UMEHEM.

5. TloskcnepuMeHTHpYHTE C KIMEHTCKOM YacThio 3a1auu (aiin xcom/tasks/getask):
® U3MEHUTE AIrOPUTM 00pabOTKH MOPLUH, HAIPUMED, 3AMEHHUB BO3BEJICHHUE B CTETICHb

Ipyroi apuMEeTHIEeCKOM oreparye.

[Tocne n3MeHeHus KIMEHTCKON YacT He 3a0ybTe OOHOBUTH U apXMBHI C 3aa4ei ISl y3JI0B!
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1. ApxuTeKTypa U OCHOBHBbIE BO3MOKHOCTH cucTtemMbl X-Com

Cucrema X-Com? MpeHa3HAuYCHA U1 OpraHU3allid PACHPEICIICHHBIX BBIUUCIUTEIBHBIX CPEll U
MPOBEJICHUS BBIUMCICHUI B TakuX cpemax. OOmas apXuTeKTypa CUCTEMBI X-Com? MpUBE/JCHA Ha

puc.1.

Web browser
(Beb-6pay3ep)

User client
(Monb3oBaTENbCKWIA KIMEHT)

Control server
(YnpaBnstowwuii cepsep)

(MeHepkep KnMeHToB) [ |

Task server Server application part
C (CepBepHas 4acTb
(L) NPUOXEHNS)

Clients manager

STAT service
(CnyxebHas nH®.
KNWeHToB)

REQ service
(3anpocsl
KNWeHToB)

File service
(Paiino.blit
CepBuc)

ASW service
(OTBETHI KNMEHTOB)

Computing client
(Bbl4mcnuTEnbHbLIN KNUEHT)

Client application part
(KnueHTckas yactb
NPUNOXEHNS)

Puc. 1. Apxurextypa cuctemsl X-Com”

[IpsIMOYTONbHUKM Ha PUCYHKE COOTBETCTBYIOT IpOILIECCaM CHCTEMBbI, IPUYEM KaxAbld TaKou
MIPOLIECC MOXKET BBIMOITHITHCS HA OTACNbHOU (hu3nueckoil MamuHe. OOIeHne MeX Iy MpoIeccaMu
OCYIIECTBIsIeTCs B paMKkax npotokoiia TCP/IP.

B apxurtektype BBIAENAIOTCS TPU YPOBHSI — IOJIb30BATEIbCKUN YPOBEHb, CEPBEPHBIN YPOBEHb U
YPOBEHb BBIUUCIUTEIbHBIX Y3JI0B.

IIpoueccel 10J1b30BaTENBCKOTO YPOBHSL:

[Tonp30BaTENbCKUI KIMEHT — KOMIIOHEHT CHCTEMbI, 0OCCIICUHBAIONINNA UHTEPPEHC MEKTY
MOJIb30BATEISIMU U CUCTEMOW MeTaKOMMbIOTHHTA. C ero moMOIIbIO MOJIb30BATENh MOMKET
MOCTAaBUTh 3adady B OYCPCAb HaA BBINOJHCHHUC W OTCICKHUBATHL €€ COCTOSHUC. HpI/I
MIOCTAHOBKE 3a/laHusl B oOuepellb MOJIb30BaTeib (QopMHUpYeT (ailn omucaHus 3anaHus, B
KOTOPOM YKa3bIBAIOTCSI BXOJIHBIC IaHHbIE MPUKJIaIHON 3a7a4il U TPeOOBAaHUS K €€ 3aITyCKYy.
Be6-6pay3ep — 0ObIUHBIN MHTEpHET-Opay3ep, ¢ MOMOIILI0 KOTOPOTO IMOJIh30BATEIh MOXKET
CIIETUTH 32 XOJOM PacueToB U COCTOSHUEM pacIpelle]IeHHON cpellbl B HarJsIIHOM (opme.
[Tpu Hanmuuum BeO-uHTEpdelica K MPUKIATHON 3a/1aue C MOMOIIBI0 Opay3epa TakkKe MOXKET
OCYILIECTBIISTHCS IOCTAHOBKA 33J]a4l B OU€PE/ib.

[Iporiecchl cepBepHOTO YPOBHS:

CepBep 3agaud — KOMIIOHEHT, OOECIICUMBAIONINI BBITIOJTHEHUE OJHOW KOHKPETHOMN
npukiagHo 3amaun. OH B3aUMOJECUCTBYET C CEPBEPHOM YacThIO NPUKIAAHOW 3a1ayH,
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KOTOpas TEHEpUpyeT TMOPLUUH JaHHBIX M OCYIIECTBIAECT (UHAIBHYIO 00paboOTKy
pEe3yNbTaTOB, MPUXOASIIMX OT KIMEHTOB C BBIUMCIUTENbHBIX Y3710B. CepBep 3amgauu
peanu3yer JIOTUKY Bbliaud mopiuii kiaueHTam. C KIMEHTaMHM Ha BBIUYMCIUTENBHBIX Y3J1ax
cepBep 3aJayd  B3aUMOJICHCTBYET HE HampsMyl0, a 4Yepe3 MpPOLECChI-CEPBUCHI,
obo3HaueHHbIe Ha pucyHKe Kak File service, REQ, ASW u STAT. ®aiinoBelii cepBruC — 3TO
(dakTuvecku (aiyoBBIN cepBep, Y KOTOPOro KJIMEHT 3ampamuBaeT (ailyibl MpUKIaTHOM
3a/lauM U BCrioMoraTenbHble (aiinel, eciiu oHE HeobxoaumMbl. Yepes cepsuc REQ (request)
KJIMEHT 3alpalldBaeT O4YepeJHYIO0 MOPLMIO JaHHBIX Yy cepBepa 3anaud. Pe3ynbTarhbl
BBITTOJIHEHUS MIPUKJIAHOM 3aJauu HaJ JaHHBIMHU OYEpPEJIHOM MOPIHMH KIMEHT IMepechlIacT
cepeucy ASW (answer). CepBuc STAT (statistics) oOecrieunBaeT OOMEH KOHTPOIBHOM
uHpopManuel Mex1y KIMeHTaMH U cepBepHOil yacTrio. Beinenenue cepsucoB REQ, ASW
U JAPYTruX OTEJNbHBIMU IpolieccaMyd OOYCIIOBICHO TpeOOBaHHMEM paclpeiesieHus Harpy3Ku
MEXIy KOMIIOHEHTaMH CHCTeMBl. B 3TOM ciy4dae cepBHCH OepyT Ha cels BCIO
MpEeABAPUTEIIbHYI0O 00pabOTKY BXOMSIIUX W UCXOIANIuX mopiuid. B kadectse ¢aitioBoro
cepBepa MOXET MPUMEHAThCS 000# http-cepsep.

*  VYropaBisiomuid cepBep — KOMIIOHEHT, OOECIEeUMBAIOIIMKI YIpaBICHUE MPOXOXKICHUEM
3aIaHMI B PACIIPEIEIICHHON Cpelie, B YACTHOCTH, PECAIU3YIOLIUHI JIOTUKY OYepeAcH 3alaHuil
WM K€ JIOTMKY OJAHOBPEMEHHOIrO BBINOJHEHUS 3ajad. Ha kaxmoe 3amyckaemoe 3ajlaHue
YIOPaBJIAIOIUNA  CepBEp IOPOXKIAeT CBOM CepBEp 3aJadyd. YIPaBJAIOWUNA  CepBEp
TpaHCIMPYET KOMaH/Ibl — HAIPUMEp, Ha CPOYHOE MPEKPALICHUE pacueTa — CepBepy 3ajauu,
KOTOpBIE 3aTeM MEepelaloTcs KIIMEeHTaM, paboTaroIIUM C JaHHBIM CEPBEPOM.

e MeHemKep KIUEHTOB — KOMIIOHEHT, K KOTOPOMY BC€ KJIMEHTBHI OOpaIlaloTcs MpH MEPBOM
3amycke. MeHekep KJIMEHTOB MepeHANpaBlisIeT BbIUMCIUTENbHBIE Y3Jbl K TEM CepBepaM
3aja4, TpeOOBAaHUSAM KOTOPHIX OHH COOTBETCTBYIOT. [lo 3aBepuieHHIO pabOTHI C 3aJaHUEM
KJIMEHTHI BHOBb OOPAIAIOTCS K MEHEKEPY.

Ha ypoBHE BBIMHCIUTENTBHBIX Y3JI0B (PYHKIIMOHUPYET KIMCHT X-Cont?, KOTOpBIM MOJy4aeT OT
cepBepa 3aja4 O4YepeIHYI0 TOPIHUI0 TaHHBIX, 3aIyCKAeT KIMEHTCKYIO (BBIYUCIUTEIHHYIO) YacTh
MPUKJIAHON 3a/1a4Ml U MepelaeT pe3yIbTaThl BRIYUCICHUH 00paTHO Ha cepBep.

BaxxHo oTMeTHTB, UTO cepBep 3a7ad B COBOKYIHOCTHIO C cepBUCAaMHU OOpaOOTKH KIMEHTCKUX
zarpocoB (REQ, ASW u T.1.) peaim3oBaH Kak CaMOCTOSTENIbHBIA MPOTPaMMHBIA MOJIYJb, HE
TPeOYIOMMI I CBOEH pabOTHI yMpaBIIAIOIIETO CEPBEpA M MEHEIKepa KIMEHTOB. B mpocreiiem
Cllyyae 3TH KOMIIOHEHTHI MOTYT OTCYTCTBOBATb, 3aIlyCK CepBepa 3aJad MOXKET NPOU3BOIAUTHCS
BPYUYHYIO, a KIIMEHTHI OOIIATHCS C CEPBEPOM 3a/ad Oe3 mocpencTBa MeHemkepa. Madpactpykrypa
VIPaBISIONUN cepBep-MEHEKEp KIMEHTOB MpeIHa3HAueHA ISl YIIPABICHHUEM MOTOKAMHU 3aJaHHA
B paclpesiefieHHOM cpeJie, M B YaCTHOCTH, JJIsi OpraHU3aluy O4epeIn 3alaHui.

B nanpHeiimem Oynem npuaepKuBaThCs CIEAYIOMEH TEPMUHOIOTHH:
® cepBepHasl 4acThb X-Com?, cepBep X-Com® — cepBep 3aJad COBMECTHO C CEpBHUCAMU
00pabOTKN KIMEHTCKUX 3alIPOCOB;
KJHEHTCKasl 4acTh X-Comz, kianent X-Com’ — BBIUHCITHTENbHBIH KJIHCHT;

® QoJcHCTeMa yNpaBjeHUsl 3aJaHUSIMH — YIPABJISAIOUINI cepBep, MEHEIKep KIMEHTOB U
M0JIb30BATEIbCKUHN KIHEHT.



2. IlporpaMmMHbIe M aninapaTHbie TPEOOBAHUS KOMIIOHEHTOB CUCTEMbI
2
X-Com

Bce nmporpamMmHbIe KOMIIOHEHTBI CHCTEMBI X-Com® peanu3oBanbl Ha s3bike Perl. Pekomenayercs
ucrnonb3oBatbes Perl He Hike Bepeun 5.8.

CepBepHas 4acTh CUCTEMBI TpeOyeT MJIst pabOThI creayroniue moaynu Perl:
e libwww-perl (LWP)
¢ Time::HiRes
o XML::Parser
o XML::Writer

KHHGHTCK&H YaCTbh CUCTEMBI I/ICHO.HBSYGT MOI[y.]'II/IZ
e libwww-perl (LWP)
e Archive::Tar
e XML::Parser
e XML::Writer

HO,Z[CI/ICTGMa YHpaBJICHUA 3aJaHUSAMU UCIIOJIB3YCT MOAYJINU:
e libwww-perl (LWP)
o XML::Parser
e  Win32::Process (Tosbko mipu padbote mogq MS Windows)

[Tepeuncrnennsie Momynu moctynmHbl B apxuBe Comprehensive Perl Archive Network (CPAN,
http://www.cpan.org/) u MOryT OBITh YyCTAaHOBJIICHBI CTaHAAPTHBIMU cpenctBamu Perl (B
3aBUCUMOCTH OT IuiaTGopmbel U nucTpuOyTHBa). OCTadbHBIE HMCIOJB3yeMbIe MOIYJIA OOBIYHO
BKIIIOUAIOTCS B TOCTaBKY II0 YMOJNYAaHWIO U JOJDKHBI OBITh YCTaHOBIEHBI BMECTE C
uHTepnperaTopom Perl.

Jlnst pabote! crucremst X-Com” B cpee MS Windows peKOMEHIyeTCs HCIOIb30BaTh JUCTPUOYTHB
Strawberry Perl (http://strawberryperl.com/). JInsi ycTaHOBKM IOTOTHUTENBHBIX MOIYyJEH B
Strawberry Perl noctarouHo B KOMaHIHON CTPOKE BBI3BATh KOMaHIY

cpan <uMA_MOIOYyJIg>
1 OTBCTHUTH Ha HCCKOJIBKO BOIIPOCOB IIPOrpaMMbl YCTaHOBKH.

Knuenrtckas yacTh NPHUKJIAAHON yMAKOBBIBAETCS B apXUB THMA .tar.gz. YTuiuthl tar u gzip B OC
Linux moctymusl mo ymosuanuto, migs MS Windows HeoOXO0IMMO HCIOIB30BaTh WX aHAJIOTH
(Hammpumep, AOCTynHBIE B pamkax mpoekta GnuWin32 — http://gnuwin32.sourceforge.net/). Taxxe
MOKHO BOCIIOJI30BaThCsl BO3MOKHOCTSIMH apxuBaropa 7zip (http://www.7-zip.org/).
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3. CocraB qucTtpudyruBa cucreMbl X-Com

ApXuB ¢ TUCTpHOYTHBOM cHcTeMbl X-Com” HMEeT CIEYIONIyI0 CTPYKTYPY (IepEeUHCIeHb! TOTBKO
OCHOBHBIE (DaiiiIbl M KaTanorn):

xcom/gcli KnnenTckas yacth cucteMbl

xcom/gserv CepBepHast 4acTh CHCTEMBI

xcom/gserv/logs Karanor as xpanenus jior-gaiisioB cepepa

Xcom/proxy BpeMenHbIl KaTasior 1j1sl XpaHeHUs MopIui, Oydepru30BaHHBIX
IPOMEKYTOYHBIM CEPBEPOM

xcom/tasks Karanor nns npukinagHbIx 3a1a4

xcom/tasks/Power JemoHcTpanronHas 3agaya Power

xcom/tasks/TestPl TecroBas 3amaua TestPl

xcom/xqserv [Moacucrema yrnpaBieHus 3aaHASIMHU

xcom/xqserv/tasks Karanor ans xpanenust ¢aiiioB HACTPOEK cepBepa, CO3/1aBaEMBbIX
MIOJICICTEMOM yITpaBIICHUS 3aIaHUSIMH

xcom/utils Pasnnunble BcioMorarenbHble YTUIUTBI

xcom/ssl Y TUIuTH 17151 TeHepauu U paboThl ¢ cepTuduKaTamu

@aiinipl ¢ MPOrpaMMHBIM KOJIOM, PEAU3YIOIUE OCHOBHBIE KOMIIOHEHTBhI apXHUTEKTYpPbl CHUCTEMbI

(cm. Puc. 1):

®  VIPaBISIONINI CEpPBEP, MEHEKEP KIHMEHTOB:
o xcom/xqserv/XQServ.pl
o xcom/xqserv/XQUtils.pm — BcmomorareiabHble (PyHKIHH
®  [0JIb30BATEIHCKUI KIIMEHT:
o xcom/xqgserv/xqc.pl (Taxxe Tpedyet mst padotel XQUtils.pm)

® cepBep 3a/a4H:

o xcom/gserv/XServ.pl — 3amyck mnpomeccoB cepsepa X-Com?, pas6op daiina
HaCTPOUKHU

o xcom/gserv/XServProcessor.pm — jjoruka cepsepa 3amauu

o xcom/gserv/XServProxy.pm — Joruka npoMexxyTo4Horo cepsepa

o xcom/gserv/XServAPLpm — peanmmsanus API cepsepa

o xcom/gserv/XServUtils.pm — BcriomorarenbHble (QyHKIHH
e cepeuck File, REQ, ASW, STAT:

o xcom/gserv/XServSubserver.pm (takxe TpedyeT mis padbotel XServUtils.pm)
®  BBIUMCIIUTEIIbHBIN KIUCHT:

o xcom/gcli/client.pl — 3amyck kiareHTa

o xcom/gcli/* — BcrmomorareabHbIE MOTYJIH




4. Ajanranus NPUKJIAJIHbIX IPOrpaMM

4.1. O0mue cBeeHNA 00 aganTanumn

ApnanTanys NpUKIaJAHON 3a/a4d K paclpelesIeHHbIM BBIYHUCICHHUSAM C MCIOJb30BAaHUEM CHCTEMBI
MeTakoMIbioTHEra X-Com® MojpasyMeBaeT, uTo 3ajada MOXKET ObITh pa3OHTa HA MHOMKECTBO
HE3aBUCHMBIX OJIOKOB — BBIYMCIUTENbHBIX Mopuuil. CepBepHas 4YacTh NPUKIAJHOW 3a1auu
TeHEepUpYeT BXOJHbIE MOPLMM JAHHBIX M TMepelaeT MX (IOCPEICTBOM TPAHCHOPTA CHCTEMBI
METaKOMIIBIOTUHIA) BBIYUCIMTENBHBIM KJIMEHTaM Ha Yy3iax. KiMeHThl Ha y31ax 3amycKaroT
KIMEHTCKYI0 4YacThb MPUKIAAHOM 3ahau, KOTopas IPOM3BOIUT HEOOXOIUMBIE BBIUUCICHHUS.
Pe3ynbraThl BEIUUCICHUN [TEPEAAIOTCS CEPBEPHOM YaCTH.

Kpaiine xenarenbHo (OPpMHUPOBATH BHIYMCIUTEIbHBIC TOPIMM TAKMM 00pa3oM, 4TOOBI Ha CPETHEM
10 XapaKTePUCTUKAaM BbIUHMCIUTEILHOM Y3JI€ UX BpeMsi 00paOOTKH COCTABIISLIO OT MUHYTHI JI0 Yaca.

4.2. CepBepHasi 4acTh NPUKJIAJTHON MPOrPaMMBbI

B cucreme X-Com® 3a105keHO j1Ba uHTepdeiica B3auMOICHCTBHS CEPBEPHOI YacTH C MPUKIIATHOM
MPOrPaMMOI:

1. Files APL Dror cmoco6 BsammogmeiictBusi X-Com’ ¢ NPHKIAZHOM IIPOrpaMMOil
MOJIpa3yMeBaeT pa3MeIIeHWEe HCXOAHBIX Mopuuii Ha (pailoBOM cHucTeMe IEHTPaTbHOTO
cepBepa X-Com. PesynpTaThl pacuera TakKe CKIAIbIBAIOTCA B (DAMIOBYIO CHCTEMY
OCHOBHOTO CEpBepa.

2. Perl API. Hcnonb3yeTrcst B TeX ciydasiX, KOTJla BXOJHBIC MOPLUHN HE SBISIOTCA (aiinamu,
b0 Korja JJis CO3JaHusl MOPIUH HEeoO0XoauMa JIOMOJIHMTENbHAs joruka. MuTtepdeiic
MoJIpa3yMeBaeT HaMHWCaHWE MOIYyJsi — CEepBEpHOM dYacTh 3amaynm Ha s3bike  Perl,
peanu3yroniero 3aAaHHbIi Habop GhyHKIMA. Mexannu3m Takke 1mo3poJisier (cpeacrBamu Perl)

MOJIKIII0YaTh OMOIMOTEKH, HAITMCAHHBIE HAa IPYTUX S3bIKax MPOrpaMMHUPOBAHUS, HAPUMED,
C/C++.

4.2.1. Uurepeiic Files API

JlanHblii wHTEpdelic He TpeaycMaTpUBaeT KaKOro-TH0O MPOrpaMMHUPOBAHHS CEPBEPHOM YacTH
3amaun. Kaxkmas mopius JaHHBIX COOTBETCTBYET OIHOMY (haiimy, pe3yabTaThl 0OpaOOTKH MOPIIHIA
TaK)Ke coxpaHstoTcs B (aiimax. B kadecTBe mapameTpoB 3ajaud IpH 3allycKe cepBepa 3ajad
YKa3bIBaeTCS:

® [yTh K BXOJHBIM (paiinam;

® (ails co cuCKOM BXOJHBIX (ailyIoB C ONIIMOHATILHBIMU apTyMEHTaAMU;

®  KaTaJIoT, B KOTOPBINA OYAYyT COXpaHSIThCs (ajibl ¢ pe3yabTaTaMU

® pacmupeHue MMEHH (Qaiiia ¢ pe3yabTaToM; pPe3ynbTUPYIOmUd (aitn OyJeT MMEHOBATHCA

KaK <uMs_BXOJHOTO (paiina><paciimpeHune>

Ho;[go6Hy10 uHpopMaIKo 00 3TUX MMapaMeTpax cM. jajiee B pazzese "3amyck cepBepHOi yacTu X-
Com™.

daiin co CIUCKOM BXOIHBIX (DaiJIOB JOJIKEH UMETh CIIEYIONIYIO CTPYKTYPY

<umsa_bdamna_1> [aprymeHT_1_1] [aprymeHT_1_ 2] [..]
<mMmsa_banna_2> [apryMmMeHT_2_1] [aprymeHT_2_2] [..]
<umMmsa_bdamna_N> [apryMmeHT_N_1] [aprymeHT_N_2] [..]



- T.€. B Ha4aJIe KaXJI0M CTPOKE 10 OJHOMY UMEHH (aiisia, mociie UMeHH ¢aiiia yepes mpoOes MoryT
pacrioyiaratbCsi OIIMOHANBHBIE IapaMeTpbl, KOTOpble OYyAYyT TMepenaHbl KIMEHTCKOH YacTH
IPOTPaMMBEI.

[lepBBIM TIapamMeTpoM B KIMEHTCKYIO YacTh 3a/layd BCET/a mepenaeTcs ums ¢aiiia, u3 KOTOpOro
ObuIa B3TA MOPIHSL. DTO MOXKET OBITH MOJIE3HO B TE€X CIydasix, Koraa uMs ¢aiiia CynecTBeHHO s
00pabOTKH Ha KIUEHTE.

[Tpumep comeprkumoro ¢aiiaa Crucka:

fileOl.txt 10 100
file02.txt 20 200
file03.txt 40 400

3necs fileO1.txt, file02.txt, file03.txt — umena ¢aiinos, comaepkuMoe KOTOPbIX OyIeT nepeaaBaTbes
KJIMEHTaM B KadecTBe mopuui, a uuciaa mocime umen ("10 100", "20 200", "40 400")
OIMOHATbHbIE MapaMeTphl MPUKIATHONW 3a7auu, KOTOpble OyAyT HMCHOJB30BAaHbI Uil 00pabOTKU
aTuxX mopruid. Ecim B kadecTBe OOmMMX I 3ama4yMl apryMeHToB (mapametrp taskArg B daiine
HACTPOUKHM cepBepa, CM. Jasiee) ObUIH 3aJlaHbl TapaMeTpsl "-a —b", TO pealbHO B 3a/1a4y IMapameTphbl
Oyny nepemansl B Buae ctpok "fileO1.txt —a —b 10 100", "file02.txt —a —b 20 200", "file03.txt —a —b
40 400", T.e. cHauana uMs ¢aiina, 3areM 0o0IIMe apryMEHTHI, 3aT€M ONIMOHAIbHBIC apTyMEHTHI.
OO1u11e n/unm oNUOHANbHbBIE apTYMEHTBI MOT'YT OTCYTCTBOBATb.

4.2.2. Uureppeiic Perl API

Janubii uHTEpdEiic MmoapazymMeBaeT HamMcaHue OMOJMOTEKH-MOIYJs Ha si3bike Perl, B koTOpom
JOJDKHBI IPUCYTCTBOBATH CIEAYIOMINE (PYHKINU:

initialize(taskArg) OYHKIIMS WHUIIMAIA3AIUNA CEPBEPHON YaCTH MPHUKIIATHON TPOTrPAMMBL.
Ha BXOJ IMOAAKOTCAd apryMCHTEHI, ONPCACIACMBIC MMapaMCTPOM 3allyCKa
taskArg

getFirstPortionNumber() | JlanHast GpyHKIHSI BO3BpaIaeT HOMEP MEPBOU MOPIUHU (3TO MOKET OBIThH
m060€ 1enoe ynciio). OObIYHO MOPIMH HYMEPYIOTCS C €AUHUIIBL.

getLastPortionNumber() | Jlannas QyHKIMM BO3BpamaeT HOMEp MOCIEIHEeH mopiuu (Jrbdoe
1eJIoe YMCIIo, Oosbliee, JIMOO paBHOE HOMEpY nepBoi mopuuu). Eciam
TOYHO YMCJIO MOPLUU HE U3BECTHO, JaHHAs (YHKIUS JAOKHA BEPHYTH
HOJIb.

isFinished() B cnywae ecnu TO4HOE YMCIO MOPIUN HEW3BECTHO, JaHHASI (PYHKIUS
OIMPCACIIACT, 3aKOHUYCHBI JIM BEIYUCIICHUA. Omna BBI3BIBAETCS Ka)KI[BIﬁ pas
mocje 3ampoca o4epefHod mopuuu. Eciy 4mcino BBMUCIUTEIHHBIX
MOPLMI TOYHO H3BECTHO U OIPEACIECHO B MPEIbIAYLIIUX ABYX
¢byakumsax, isFinished() nmomkna Bcerma Bo3BpamiaTh HOJMb. B
IMPOTUBHOM CJIy4ac q)YHKI_[I/IH AOJIKHBI BO3BpalllaTh 0, IIOKa BBIYUCIICHUA
ellle He 3aKOHYEHBI, M 1, KOT1a pacyeT JIOJHKCH 3aBEPITUTHCS.

getPortion(N) Ota QyHKIMS BO3BpaIIaeT MOPLHUI0 ¢ HoMepoM N

addPortion(N,data) OyHKIIMS 00pabOTKU pe3yibTaTa pacdeTa Mopiuu naHHbeX Homep N. B
HEe TMepemaeTcs HOMep TOTOBOM TMOPIMHM MJAaHHBIX W CTPOKa C
pe3yabTaTaMy BBIYHCICHUH.

finalize() Oyuknusi, KoTopas OyAeT BbI3BaHA T[OCJIE 3aBEPIICHUs pacyera.
HeoOs3arenpHas GyHKIu.




IIpumep peanusanuu CEpBEpHOM 4YaCTH IPOCTEUIIECH MPUKIALHOM IporpaMMbl Power, koropas
reHepupyeT S50 BBIYMCIUTENBbHBIX MOPIUNA, NPOHYMEpOBaHHBIX oT 1 go 50, a Tenom
BBIYHCIIUTENBHOMN MOPLMH SBIISETCS YIBOCHHOE 3HAaUEHHE €€ HOMEpa:

package Power; # VMsa makera = uMMAa 3amaum
sub initialize {

my S$taskArg = $_[0]; # CUMTHIBAEM APTYMEHTH 3amaun
print STDERR "Power: initialization argument is S$taskArg\n";

sub getFirstPortionNumber {

return 1; # HOMep mnepeol HopuuM = 1
}
sub getLastPortionNumber {
return 50; # HoMmep mnepsoit nopumm = 50
}
sub isFinished {
return O; # UMCJO mopLMii 3amaHo, [HO03TOoMy Bo3Bpamaem 0
}
sub getPortion {
my SN = $_[0]; # mosyuaeMm HoOMep nopuum B SN
my $prt = SN*2; # dopmmpyem conmepxmuMmoe nopumm ($N*2)
print STDERR "Power: portion $N created, wvalue is 'Sprt'\n";

return S$prt; # oTmaeMm MOPLMIO

sub addPortion {
my (SN, Sdata) = ($_[0], $_[1]); # nonydaeM HOMep NOPLUUM U Pe3YyJbTaT
print STDERR "Power: portion $N processed, result is 'S$data'\n";

sub finalize {
print STDERR "Power is finished.\n"; # mBaBepueHue pacueTa

1; # oTa eIMHMIA B KOHLe (ania OoJikHa OBTh 00g3aTesIbHO

Jlnst ObICTpOM ajanTanuy CEpBEPHOM YacTH 3ahayd, HamucaHHOW Jis cucteMbl X-Com mepBoro
nokojeHus (t.e. B Buae Oubmmorexku Ha si3bike C/CH+), K TEKyled BEPCHH CHCTEMBI MOXHO
ucnonszoBate [10 SWIG (http:/www.swig.org/) — cpeactBo cBs3u koma Ha C/C++ co
CKpPHUIITOBBIMHU si3bIKaMH. B kauecTBe ommcanusi uHTepdeiica omommorekn a1t SWIG MoxHO
MCIOJIb30BATh cleaytomuii maodioH (¢aitn OldProgram.i):

$module OldProgram

%1

extern int initialize(char *arg);

extern long getFirstPortionNumber () ;

extern long getLastPortionNumber () ;

extern int isFinished();

extern char *getPortion(long n);

extern void addPortion(long n, char *data);

%}

extern int initialize(char *arg);
extern long getFirstPortionNumber () ;
extern long getLastPortionNumber () ;
extern int isFinished();



extern char *getPortion(long n);
extern void addPortion(long n, char *data);

B pesynbrare pa®oThl MO HMCXOJHOMY KOJIY CEpPBEpHOW YaCTH U MPEACTABICHHOMY OIHCAHUIO
SWIG crenepupyer momaynb st Perl (daiin B dopmare .pm) u mpeoOpazoBanHbili koj Ha C,
KOTOpBI HE00XOAMMO OyJeT OTKOMIMJIMPOBAaTb COBMECTHO C OHOJIMOTEKaMH HCIOJIb3yeMOro
muctpuoytusa Perl. [Tomyduennsiit Ounapubiii daiin o6undnuorexu Gyukmuii (¢ pacmmpennem .dll ms
OC Windows u .so ans OC Linux) HeoOXOAMMO pa3MeCTHThb B Kartaiore xcom/gserv. IIpumep
nocnenoBarenbHocTH kKoMaHa st OC Windows (¢ ucnonb3oBanuem Strawberry Perl, B cocras
KOTOPOT'O BXOJUT KOMITHJIATOP gCC):

swig.exe -perl5 OldProgram.i

gcc —-c OldProgram.c OldProgram _wrap.c —-I C:\strawberry\perl\1ib\CORE\

gcc —-shared OldProgram.o OldProgram_wrap.o
C:\strawberry\perl1\1ib\CORE\libper1510.a —-o OldProgram.dll

[Toxpobnas nundopmanus o padore co SWIG HaxoaUTCsl B COOTBETCTBYIOIIEM PYKOBOJICTBE.

4.3. KiimeHTCKas 4acTh NPUKJIATHONA MPOrPaMMbI
4.3.1. O0mme cBeleHHs 0 KJIHEHTCKOM YaCTH 3a1a4M

OCHOBY KIMEHTCKOM 4YacTW 3aJadyd, Kak IpaBUJIO, COCTaBISAET BBIYUCIUTEIBHBIM MOIYJIb
INPUKIAZAHOM MporpaMMmbl — OOBIYHOE MPHIIOKEHHE, COCTOSALIME U3 IPOU3BOJIBHOIO YHCIA
UCTIONHSIEMBbIX (paiiiioB M (aiiyloB JaHHBIX, C NPOM3BOJBHONH CTPYKTypoW Kartajoros. Jlys
B3aUMOJICVCTBUS MEXIY BBIUUCIUTEIBHBIM MOAYJIEM U CHCTEMOM X-Com? B Heii peanu3oBaHa
noJiAep>KKa IBYX UHTEp(elcoB B3aMMOACHCTBUS:

e Perl — wuHTEpdEiic, HCMONB3YIOMUNACA TIO YMOJIYaHUIO, TOJHOCTHIO aHAJIOTHYHBIN
uHTepdeiicy ¢ wucnoinb3oBaHueM (aiinma gctask B cucteme X-Com mpeaplaymIero
MTOKOJICHUS;

e Processes — uHTEepdeiic, HE TPeOYIOMMUA MPOrPaMMHUPOBAHUS KIMEHTCKON YacTH 3aJadd
(peanmuzanuii pyHkuuil B Qaiine getask). Bmecto 3Toro B mapamerpax HacTpoOiKu cepBepa
YKa3bIBAIOTCA KOMAHIbl Ui MHHUIMATU3aUMd U OO0pabOTKM MOpUUM, a Takke HMEeHa
BXOJIHBIX U BBIXOAHBIX (ailJIOB, B KOTOPBIC 3aIIUCHIBACTCSA MOPIMH U OTKYJA CUUTHIBAIOTCS
pe3yIabTaThl €€ 00pabOTKH.

HezaBucumo ot BrIOOpa mHTEpdeEiica, Bce daiabl, HEOOX0AUMBIE Il padOThl KIIMEHTCKON YacTH
3aJjauy, 3alaKOBBIBAIOTCS B apxWB THma .tar.gz (Hampumep, komanjoi tar cvzf). Wwms ¢aiina
CTPOMTCS 110 CIIEAYIONIEMY PUHIUITY:

<MMS_Bamaum>—<OollepalMoHHas_CUCTeMa>—<IPOLeCCOpHas_apxXUTeKkTypa>.tar.gz

Nms 3agaun moxer ObITh JIOOBIM. B HacTosiiee Bpemsl MOANEPKUBAIOTCS — CIEIYIOIIHE
MpeIONpEeeIeHHbIe 3HAYeHUsl JUIsl MPOrpaMMHO-AINMapaTHbIX IUIaT(GopM, OINpeAensieMblX W
MOIJIEPKUBAEMBIX KITUEHTOM:
OnepanoHHbIE CUCTEMBI:

¢ linux — OC cemeiicTBa Linux

e MSWin32 — OC cemeiictBa Microsoft Windows
IIpouieccopHbIE ApXUTEKTYPBI:

e x86 — cranmapTHbie 32-0UTHBIE MpoIeccophl Intel-coBMecTUMOMN apXUTEKTYphI

e x86 64 — 64-OutHbie Intel-coBMecTUMBIE TTPOIIECCOPHI

® ia64 —apxurekrypa Intel Itanium
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Hamnpumep, ¢aiinibl KIMEHTCKOW YacTH il 3ajadu ¢ uMeHeM Power OyayT MMETh CIEayrOIIHe
MMEHA /ISl COOTBETCTBYIOIIUX APXUTEKTYD:

e Power-linux-ia64.tar.gz

e Power-linux-x86_64.tar.gz

¢ Power-linux-x86.tar.gz

¢ Power-MSWin32-x86.tar.gz

@aiipl ¢ KIMEHTCKUMHU YacTsAMH I BCEX MPOTrpaMMHO-aNIapaTHBIX MIaTGopM pa3MemaroTcs B
Karaynore xcom/tasks/<ums_3amaun> . T.e. A7 mpeAbLAyILEro npumepa (Gaiisl pa3MenaTes Tak:
e xcom/tasks/Power/Power-linux-ia64.tar.gz
e xcom/tasks/Power/Power-linux-x86 64.tar.gz
U T.J.

B »sToM ke kaTamore pa3MeIIaloTCs BCIOMOTATeNbHbIC (aiiabl, KOTOphIE aBTOMAaTHYECKU
ckaunBatorcss (mo HTTP) xknmenrtamm B pabouyio aupekropuio. Mmena caitnoB (0e3 myrn)
nepeuncisroTcs B mapametpe dlFiles cepBepHoit uactu (cMm. manee).

4.3.2. Uurepdeiic Perl

JInst oOMeHa IaHHBIMH C BBIYMCIUTEIBHBIM MOIYJIEM 33add HCIHOJIB3YeTCs CIEeUATbHBIHI
uHTepdeiic, pa3MeleHHbI B ¢aiiie ¢ umeHeM gctask, KOTOPBIH OMKEH HaXOIUTCS Ha IEPBOM
YPOBHE B apXHBE C KIMEHTCKOW YacThlO 3aja4d. ITOT (ailyl mpeacTaBisieT coboit perl-ckpumnr, B
KOTOPOM JIOJDKHBI OBITh OTIpeIeNIeHbI B (PYHKITUH:

gcprepare JanHas GyHKIWS MpeaHa3HaueHa A1 HHUIHAIN3AIMH BEIYUCINTEILHOTO
MOJTyJIsl IPUKJIaJHON TporpaMMbl. DyHKITUS T0JIKHA BO3BPALIATh €AUHUILY,
ecIIM MHULHATU3alKs IPOIIjia YCHEeIHO U HOJIb, €CIIH B TIpoLiecce
MHUIMAIM3AIUY TPOU30ILTH OmKOKU. Eciu npu BeI30Be KiIMEHTa ObUIH 3aJaHbI
JOTOTHUTEIbHBIE apI'yMEHTHI C TOMOIIBIO TapameTrpa —add-arg, 3Tu apryMeHTHI
OyayT nepenanbl JaHHON (YHKIIMU KaK HapaMeTphl.

gctask JlaHHas pyHKLUSA NOATOTAaBIMBAET U 3aIyCKAeT BHIYUCIUTENIBHYIO YacTh
MPUKIIAAHOM porpammbl. OyHKINSA UMeeT 5 0053aTeNIbHBIX apIyMEHTOB:

$task  wmMs 3a7gaumn, KOTOpas cefvac perraeTcs

$taskarg aprymeHT ais TeKyIiel opIuy JaHHBIX

$portion HOMep TekyIIel MOPIHUN TaHHBIX

uMs (aityia ¢ ICXOMHBIMU JaHHBIMHU ((ailyt HAXOAUTCS B TEKYIIIEM

$din
KaTajore)
$dout AMT daiina, B KOTOPBIH HAZ0 3aUCATh PE3YJIbTAaT 0OPAOOTKH TaHHON
nopuu# ((aisr Takke TODKEH HAXOIUTCS B TEKYIIIEM KaTallore)
Saddarg (HeOOs3aTENBHBIN MTapaMeTpP) apryMEHTHI, TiepelaBacMble KIIMEHTCKOM

yacTu uepe3 napamerp —add-arg.

OyHKIMS T0JKHA BO3BPALIATh €IMHUILY, €CJIM PacueT MPOU3BEEH YCIEIIHO U
HOJIb, €CJIM B TIPOIIECCE pacyeTa MPOU30IIlia OMHNOKA.

IIpumep peanu3anuu NOpOCTEMIIEH KIMEHTCKOM dYacTW mNpukiIaaHod 3azaun Power. 3anaua
IpearnosiaraeT, 4YTo B KadecTBE MOPLHMM €W Mepefaercs IeJIoe YUCIo, a B KauyecTBE pe3yJibTara
OTJAETCsl pe3ysIbTaT BO3BEACHHUS 3TOrO YMCiIa B CTENEHb, NEPEJaBacMyl0 B KaueCTBE apryMeHTa
3amaun (B mapametrpe taskArg). BeaeacTBue mpocToThl 3aa4i BCs KIMEHTCKAsl 9acTh COCTOUT M3
eIMHCTBEHHOTO (paiina getask (BBIYMCIUTENBHBIA MOIYIb OTCYTCTBYET):

sub gcprepare {
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return 1;

sub gctask {

1;

my (Stask, S$taskarg, S$portion,
open IN, "< $din";

my $Sn = <IN>;

close INj;

my $res = $n ** S$taskarg;

open OUT, "> S$dout";

print OUT Sres;

close OUT;

return 1;

# momroToBKa 3aBeplleHa — BO3BpamaeMm 1
Sdin, $dout) = Q@_; # BXOIHBEE MapaMeTpPH

# orxpeiBaeMm ¢dann $din ¢ BXOIHOM mnopuuen

# UMTaeM UMCJIO B IIE€PEeMeHHYI $n

# szaxkpuBaem bani

# BO3BOOMM B CTEIEHb

# oTkpuiBaeM Gans 0Jd Sanycu BHEX. IaHHBIX

# mumeM pesyabLTaT

# szaxkpuBaem obani

# ycnemno — BO3BpamaeMm 1

# oTa emuHMIIA OOJIKHA OHTH 00A3aTEJILHO

@aiin getask BMecTe ¢ MCIOTHUMBIM MOAyJeM 3anauu (M apyrumu (aiinamu, TpeOyeMbIMH IS
paloThI MpOrpaMMBbl Ha y3J1€) 3alIaKOBBIBAETCS B apXUB .tar.gz KIIMEHTCKON 4acTH 3ajjauu.

4.3.3. UnTtepdeiic Processes

CwM. onucanue napamerpoB cepBepa XClIAPI u ip. B pa3zene 5 HaCTOSAIIEr0 PyKOBOJCTBA.
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5. 3anyck cepBepHO YacTH X-Com’

CepBepHass 4YacThb CHCTEMBI X-Com® BMeCTe CO CBOHMH BCIOMOTATEIbHBIMU MOJTYJISIMU
pacrojaraercsi B KaTajiore xcom/gserv.

CepBepHast 4acTb CUCTEMBI MOXKET pab0TaTh B HECKOJIBKHX PEXKUMAX:

e (OcHoBHOl cepBep (0OBIUHBIN, 0a3oBbId pexkum). CepBepHass YacTh HaCcTpauBaeTCA
HETIOCPEICTBEHHO Ha 3ajJavy, yKa3aHHYI0 B (haiiyie KoH(purypamnuu, ¢ ucrnojb3oBanuem API
Perl unu Files.

e [IpoMexyTouHblil cepBep. B 3TOM ciydae B HAcCTpOWMKax cepBepa YKa3bIBACTCS aJpec
BbIIIECTOSIIIIETO  cepBepa. [IpomexyTouHblii cepBep Oydepusyer 3ampochl MeEXIy
BBILICCTOSIIUM CEPBEPOM M HIDKEIEKAIUMH y3JaMH, (aKTHUECKH BBIMOIHSSA (DYHKIIUH
ITPOKCH.

e CepBep 3ampocoB. PabGoTaeT TONBKO KOMIOHEHT CHUCTEMBbI, OTBEYAIOLIMH 3a pazbop
kimuenTckux HTTP/XML 3anpocoB (cepBUC 3ampocoB). DTOT KOMIIOHEHT OOMEHHBACTCS
JaHHBIMH C CEpPBEPOM 3a/layM, KOTOPBIM MOXKET HaxOIUThCS Ha JIpYroM (U3HMUYEeCcKOM
cepaepe. Takol pexuM NPUMEHSETCS B TOM Cllydae, €CIM 3HaYUTeNbHas 4acTh Harpy3Ku Ha
CepBEPHYIO YaCTh MPUXOIUTCS Ha pa30op WK CO3aHUE HEMOCPEACTBEHHO 3allPOCOB.

B pamkax onHOW cpeasl BO3MOXKHA COBMECTHasi paboTa cepBepoB X-Com?, 3alyLICHHBIX B
Pa3INYHBIX pEXKUMax.

[Tpu 3amycke cepBEpHOM YaCTH W3HAYAIBHO MOPOXKIAOTCS 2 TpOIecca: CepBep 3ajad M CEPBHC
3arpocoB (cepBHC OOMEHa JaHHBIM C KJIMEHTaMU CHUCTeMbI). Mexay co0oil 3Tu JBa Ipolecca
obmatorcst oo uepe3 TCP/IP (B sTomM cimydae mporecchl MOTYT OBITh Pa3HECEHBI MO Pa3HBIM
¢usnyeckuM MarmHam), 1160 yepe3 coketbl UNIX (Tornma mporiecchbl 10JKHBI paboTaTh Ha OJHON
Mamune). IlepBoeiii crmoco6 oOmieHus Oojiee yHUBEpCaldbHBINM, BTOPOWM JEMOHCTpUpYeT Oosee
BBICOKYIO IPOHM3BOJIUTEIHFHOCTh CEPBEPHOIN YaCTH NPU WHTEHCHBHOM IIOTOKE 3alpOCOB, OJHAKO
MOXET MPUMEHSTHCS TOJIBKO Ha MaIlnHax, padoTatomux noj ynpasiaenuem OC UNIX/Linux.

Jlnist  KOHGUTYpUPOBaHUS M 3alyCKa CEPBEPHOM YacCTH CHCTEMBI HCIONB3YIOTCS  (DailiIbl
KOH(UTYpary, UMsi KOTOPBIX YKa3bIBae€TCS B KAaYeCTBE EAMHCTBEHHOIO MMapamMeTpa KOMAaHIHOW
CTPOKHU. 3allyCK CEpBEpPHOM YacTH KOMaHAOW (TEKYUIMM KaTaJllorOM JIOJDKEH SBJISTHCS KaTaslor
Xcom/gserv):

./Xserv.pl <config.ini>
B OC Linux, uimun

perl Xserv.pl <config.ini>
rae config.ini — UM KOH(PUTYpAIMOHHOTO (ailyia, OmpeessIomero pexXuM paboThl CepBEPHOM
yactu. CTpoku (hailioB HACTPOIKHM MpeACTaBIAIOT COOON Naphl BUIA

<Ha3BaHMe_IllapaMeTpa> = <3HadYeHUe>
CTpoku, HaYMHAIOIIUECS C CUMBOJIA #, CUUTAIOTCS KOMMEHTapUSIMU U UTHOPUPYIOTCSL.

O01mme mapamMeTpsl ISl BCeX Pe:KUMOB pad0Thl CEPBEPHOIl YacTH:

prHost Nwms xocTa, Ha KOTOPOM paboTaeT MPoILEeCC-KOOPIMHATOP CepBepa 3a1ad
prPort ITopT, Ha KOTOPOM cepBep 3aJa4 IPUHUMAET COEAMHEHUS OT CEpBHCA 3aIIPOCOB
prSock Coxer st obOuieHus cepBepa 3a1ad U cepBuca 3ampocoB. [lomnepxuBaercs

tonbko st OC UNIX/Linux. Micrionp3yeTcst Kak albTepHATHBA OOIIEHUIO Yepe3
TCP/IP. B aiine koH(pUTYpalluud dOJDKEH MPHUCYTCTBOBATh JHOO COKET
(prSock), mu60o mapa xoct:mopt (prHost u prPort).

ssHost Mms xocta, Ha KOTOpOM paboTaeT CepBHC 3aIPOCOB

ssPort Ilopt, Ha KOTOPOM CepBHUC 3ampOCOB IPUHUMAET COCOUHEHUS  OT
BBIYNCIIUTENIbHBIX KIIMEHTOB

ssREQHost, | XocT u mopt, Ha KOTOPOM pabOTaeT NOMOJHUTEIbHBIN cepBucC 3anpocoB REQ
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ssREQPort

(3ampoc  KIMEeHTaMu ouepenHor mopuuu). HeoOsi3aTeNnbHBIE MapamMeTphl,
3Ha4YeHU 3a1ar0Tcs aHaigoruuno ssHost u ssPort.

ssASWHost,
ssASWPort

XOCT ¥ MOPT, HA KOTOPOM PabOTaeT JOTMOJHUTEIBHBIN CEpPBUC 3ampocoB ASW
(oTmpaBka pe3yiabTaToOB Ha cepBep). HeoOs3arenpHbie MapameTphl, 3HAYCHUS
3agaroTcsa aganornydo ssHost u ssPort.

taskAPI

Omnpenensier pesxxuM pabOThI CEPBEPHON YacTH. 3HAUCHUS:

- Perl — ocHOBHO# cepBep, NMpUKIATHAS 3ajJada peajin3oBaHa ¢ WHTEpdeiricom
Perl API;

- Files — ocHoBHO#1 cepBep, MpHKIaaHAs 3aja4a peayin3oBaHa ¢ MHTEpdeircoM
Files API;

- Proxy — mpoMeXyTOuYHBbIN CEepBED;

- Subserver — cepBHUC 3apPOCOB

dISites

URL (ecnu uX HECKOJIBKO, TO CHHMCOK MHIIETCS 4yepe3 mpolen), Mo KOTOpoOMY
BBIUMCIUTENBHBIA KIMEHT CKayuBaeT ce0e KIMEeHTCKYI0 4YacTh 3aladdl H
JOTIONTHUTENbHBIE  (aiinbel  (eciim  TakoBble TpeOyroTcs). HeoOs3aTenbHBIM
napameTp; IO YMOJYaHHIO NpUHUMaeT 3HaueHue http://<ssHost>:<ssPort>,
MpeACTaBIsIIoNIee co00i (ailyIoBBIN CEepBHUC 3aIyIIEHHOTO cepBepa. Moryt
yKa3bIBaThCs U "3epKana'" — anbTepHAaTUBHBIC (DaiijIOBbIE CEPBUCHI, B KaYeCTBE
KOTOPBIX MOTYT MCIIOJIB30BaThCs JIFOOBIE http-cepBephl.

dIFiles

Criucoxk (uepes mpoOest) BCIIOMOTaTeNbHBIX (DailIoB, KOTOPbIE BRIYMCIUTEIbHBIN
KJIMEHT MOYKET OTpeOOoBaTh M CKadaTh Ha y3ibl. HeoOs3aTenbHbIN mapamerp.

dIOrder

Onpegensier NopsAIoOK, B KOTOpoM kiaueHT ucnoiab3yer URL u3 cnucka B
kadecTBe (paitmoBoro cepBuca. [I[punuMaer 3HaUYCHHUS:

- Random — Gepercs ciyuaiinsnii URL u3 criucka

- Fallback — URL Gepytcst mocnenoBaTenbHO

[Ipu Hanmuuuu TONBKO OfHOrO 3HaueHus napamerpa dlSites mapamerp dlOrder
MOKET MMeTh Jito0oe 3HaueHue. HeoOs3aTenbHBIA MapameTp, MO yMOJIYaHHUIO
npunumaercs 3Hauenue "Fallback".

logFile

®daiin, B KOTOpBIA OyneT 3amucChIBaThCA MPOTOKON (Jor-(aiis) padoThI
cepBepHoil yactu. HeoOs3arenbHblii mapamerp. [lo ymomuanuio mor-¢aiibt
COXpaHsIOTCs B gserv/logs/<mata W BpeMsi Hadaja pacyeTra™>

keepFirst

Omnpenensier JOTMKY INOBEACHMsI cepBepa 3ajad IpU MOBTOPHOM IOIYYEHHH
pe3yabTaTOB y)Ke 00pab0oTaHHOW MOPIUU. 3HAYCHUS:

-1 — mNOBTOpHO TONy4YeHHass MOPIUsS HE TEpelaeTcs CEPBEPHOW YaACTU
MPUKJIAAHON 3a]1a4u,

- 0 — cepBepHOI YacTH 3aa4u NepearoTcsi aOCOIIOTHO BCE TIOPITUH.
HeoOs3arenpHbIil mapaMeTp. 3Ha4YCHHs MO YMOJIYaHHIO: | BO BCEX peXHMaX,
KpOME TPOMEXKYTOUHOro cepBepa, u 0 g NPOMEKYTOUHOrO CepBepa.
LlenecooOpa3HO BBICTABIATH 3HAYEHUS, OTIMYHOE OT MPUHATOTO 10 YMOIYAHHUIO
B TOM CJyyae, €CJlHM, HalmpuMmep, CepBepHas 4YacTh 3a/ayd OCYILIECTBISAET
KOHTPOJIb KOPPEKTHOCTU BBIYUCIICHUN, U TIOJyYEHUE OJUHAKOBBIX PE3YyIbTAaTOB
JUIs1 HE€ CYHIECTBEHHO.

singlePortion

HeoOs3atenpHbIll  mapaMeTp, ONPEACHSIONINN JIOTUKY TOBTOPHOM BBIAAYU
nopuuii. 3HaueHus:

- 0 (mo ymonuaHWIO) — TMOCJE BbLAAYM MOPIUU C TOCIETHUM HOMEPOM
HAaYMHAETCS pa3jaya Mopuui, pe3yabTaTbl KOTOPBIX €Ile HE MOJIYy4YEeHbI

- 1 — kaxkaas mopuus BeIIACTCS TOJIBKO 1 pas.

portionWait

HeoOs3aTenpHbIi TapaMeTp, UMEIOIINUA CMBICIT TOJIBKO B PEKUME OJHOKPATHOU
pa3naun nopuuii cepsepom (singlePortion = 1). Onpenensier Bpems (B CeKyHIax)
OXUJaHus oTBeTa KiIMeHTOB. CepBep 3aBepIUT padOTy MO MCTEYCHHUH
yKa3aHHOTO BpPEMEHHM, MPOIIEANIET0 C MOMEHTAa IOCIEAHEH BBIAAYU IOPIUH.
3navenue 0 (10 yMOJIYaHUIO) — CEPBEP HE Oy/ET 3aBepuIaTh padoTy.
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‘ B Texymieii Bepcun 3aBepuieHne pabotel nojaaepxkusaercst Toipko B OC Linux! |

B pexxume paboThl cepBepHOIl YaCTH KaK OCHOBHOTO JINOO MPOMEXYTOUYHOI'O CepBepa 3HAUCHMUS
napamerpoB prHost m ssHost coBmagaroT M sABIAIOTCA MMEHAMM XOCT-MAIMHBI, Ha KOTOPOH
3alyCKAaeTCsl CEpBEpPHAsl YaCTh X-Com®. KiueHTsI oOpamaroTcss K CepBEPHOM YacTH IO aapecy

http://<ssHost>:

<ssPort>

ITapamMeTpsl 1J1s1 padoThI B pexknMe 0CHOBHOTOo cepsepa (o0mue aias API Files u Perl):

taskName Nmsa 3agaun

taskId WUnentudpukarop (Homep) 3amanusa. llpumensiercs B OCHOBHOM Ipu pabote
COBMECTHO C IIOJCUCTEMOW YIpaBJICHUs 3aJaHUAMU. /11 ONMHOYHBIX PYYHBIX
3aIyCKOB CEPBEPHOM YACTH JOMYCTHUMBI JIIOOBIC IIETIOYHCICHHBIE 3HAYCHMUS.
Heo0s3aTenpHbII TapaMeTp, 0 YMOJYAHHUIO BBICTABJISIETCS 3HaUeHUe 1.

taskArgs Crucok apryMeHTOB, IepelaBaeMbIX MNPHUKIATHON 3amade. HeoOs3aTenbHbIN
napaMmerp.

taskDesc Onucanne 3agaun (MCHoib3yeTcs JUIsl  BU3yalM3allMM XOJa pacuera).

HeoOs3atenbHbIN TapameTp.

ITapameTpsl 1J1s1 paboThl B pe:KMe OCHOBHOTO cepBepa (Toubko 11 Files API):

taskIn Karanor, B KoTopoM HaxoaaTcsi BXOAHbIE (ailiibl U1 3a7a9u

taskOut Karanor, B KOTOpBIH OYAyT COXpaHATHCS BBIXOHbIC (haiiiibl 3a1a4n

taskList Cnucok ¢haimoB Kk 00paboTke

outExtension | Pacmmpenue, xotopoe OyayT uMeTh BbIXOAHBIE (ailibl. HeoOs3aTenbHbIi

napaMmeTp. 3Ha4Y€HHE Mo yMoa4aHuio ".out".

ITapameTpsl 1yist paboThl OCHOBHOI'O CepBepa NMpPH MCIOJb30BaHUU UHTepdeiica Processes B
KJIMEHTCKOM YacTH 3a/1a4u:

xCliAPI

Mosker npuHuUMaTh 3HaueHus Perl (3HaueHwe mo ymomvaHuio, padora c
ucnons3oBanueM (aiima gctask) u  Processes (ykazaHume KOMaH]
WHULMATM3AM W 00paOOTKM JaHHBIX, a Takke UuMeH (HauJioR).
Huxecnenyronme napaMeTpsl NpuBeeHb! Ais nHTepderica Processes.

xClilnitCmd

Komannnast cTpoka, KoTopas OyaeT BbI3BaHA JUIA HWHUIIMATU3AINA
KJIMEHTCKOU YacTHU

xCliPortionCmd

Komannnas crpoka, kotopass OyAeT BBI3BIBAaTHCS i OOpaOOTKH KaxKHOH
HOpUUHU

xCliPortionln

Wwms daiina, B KOTOpbIi OyaeT 3anucaHa ouepeaHas Bxoasmas nopius. Ecimu
napameTp He yKas3aH, OyJIeT UCII0JIb30BaThCS UM portion.in.

xCliPortionOut

Wms daiina, B KOTOphI OyneT COXpaHEH pe3yiabTar oOpadOTKH MOPLUH.
Ecnu mapamerp He ykazaH, Oy/ieT HCIIOIb30BaThCs MM portion.out.

xUser

HOHBSOB&TCHB, OT UMCHU KOTOPOTO 6y,Z[GT BBIITOJIHATBHCA 3aIllyCK IIPOLCCCOB
Ha CTOPOHC KIIMCHTA

ITapameTpsl 1Jisi padoTHI B pesKHMe MPOMEKYTOYHOTO cepBepa:

upHost MMst XOCTa BBILIECTOSLIETO CEpBEPA

upPort Homep mopra, Ha KOTOpPOM BBILIECTOSIINI CEpPBEP MPUHUMAET 3alpoChl OT
BBIUYHCIIUTENBHBIX KIIMEHTOB

httpProxy Anpec http-proxy (1pu He06X0IUMOCTH pabOTHI Yepe3 HEro)

proxyTmp BpeMennsiii  karamor, KyJa 3aluChIBalOTCS Oydepu3MpOBaHHBIC TOPIIHH.
HeoOs3aTenpubiii  mapamerp. [lo  yMon4aHWi0O TOPIMH  COXPAaHAIOTCA B
gServ/proxy.

inBufferMax | MakcumanbHOE YHCIO BXOAALIMX MOPIHH, Oydepr3yeMbIXx MPOMEKYTOYHBIM
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CepBEpOM

inBufferMin | MuHMManpbHOE YKCIIO MOPLHIA BO BXOAHOM Oydepe, Mo JOCTHKEHUH KOTOPOTO
MTPOMEKYTOUHBIN CEpPBEP MOMOIHUT Oydep

outBufferMax | MakcumanbHbIi pazMep Oydepa HCXoaaux Nopuui

outBufferMin | Uucno ucxomsiimux MOPIUiA, OTIPaBISEMBIX BBIIIECTOSAIIEMY CEPBEPY B OJHOM

3anpoce

clld "Unentudukarop kiameHTta", COOONIIAEMBIM MPOMEKYTOUYHBIM  CEPBEPOM
BBIIIECTOSILIEMY

clOS Tun omeparmoOHHOW CHUCTEMBI HIDKEISKAIIMX Y3JIOB (JOMYCTUMBIC 3HAYCHHS
IIEPEUYNCIIEHBI B 11.4.3. HACTOSALIETO PYKOBOJICTBA)

clCPUType Tun CPU Hmwkenexamux y3Ja0B (JIOMyCTUMBIC 3HAUYCHUS TIEPEUUCIIeHBI B 11.4.3.

HAaCTOSIIET0 PYKOBOJICTBA)

clCPUCores | Yuncio npoueccopHbIX SAep HUKEISKAIINX Y3JI0B

clCPUFreq Yactora CPU Hmkenexamux y3i10B (B reprax)
clCPUPerf ITpon3BOANTENILHOCT OJJHOTO sijipa y3na (B (iorncax)
clRAMSize OOBem orepaTUBHON MaMATH HIDKEJIEKAIINX y3J10B (B OaiTax)

[Tapametpsr clOS, clCPUType, cICPUCores, clCPUFreq, clCPUPerf u cIRAMSize cmyxat st
TOro, 4TOOBI MPOMEKYTOUHBIA CepBEp MOJIYYHSI OT BBILIECTOSIIETO CEpBEpa HMCHOIHUMBIN KOA
NPUKIAIHON 3aJa4yd, ONTHMH3MPOBAHHOW WMMEHHO JUIsi TakKux mapamerpoB. DakTudecku
MIPOMEKYTOUHBIA CEpPBEp BBINACT MPEACTABISAETCS BBIMIECTOSIIEMY CEpPBEpPY Y3JI0M, 00JaJaromuM
MEPEYHCICHHBIMUA CBOWCTBAMH.

Bo Bpemst paboThI cepBEepHOI YaCTH MOYKHO NMPOCMATPHUBAThH 00IIIEe COCTOSHUE X0/1a BRIYUCICHUH C

MOMOIIBI0 BeO-uHTepdeiica, JOCTYITHOTO MO aapecy:
http://<ssHost>:<ssPort>/status.html

(XOCT U IOPT TC KC, UTO U IJISI BBIYHUCIIUTCIIBHBIX KJ'II/IGHTOB).

HOHY‘ICHHaH CTpaHI/IHa (PI/IC 2) O6HOBJ’I§I€TC}I ABTOMATHUYCCKHN U COI[ep)KI/IT JAHHBIC O KOJINMYCCTBEC
¥)%-Com@127.0.0.1 - Mozilla Firefox =1a]x|

Eile Edit wiew History Bookmarks Tools Help

MetaBench.12 100100 C 100 100 & 120120 C 0N 16000
68% |
Clierts: [1669 Total: [15000 Performance: [19376.04 GFlops
Sessions: [1689 Completed: (11002 \ SentReceived: [12578/11161

Lo umuul.stu_mal map

#=0, Pnum=12043, Tcurr=38, Tavg=158, Nret=0; #=1, Pnurm=12391, Teurr=11, Tavg=1932, Nret=0;
IP:193.233.81.95  #=2 Pnum=1172%, Tcurr=64, Tavg=121, Mret=0; #=3, Pnurm=10442 Tcurr=180, Tavg=144, Nret=0;
Arch: x86_B4linux [ #=4, Pnum=11392, Tcurr=105, Tavg=122, Nret=0; #=5, Phum=9888, Tcurr=254, Tavg=196, Nret=0;
#=6, Pnum="116545, Teurr=71, Tavg=204, Mret=0; #=7, Pnurm=11103, Tcurr=135, Tavg=121, Nret=0;
#=0, Prum=10474, Tcurr=187, Tavg=1323, Nret=0; #=1, Phum=10742, Teur=163, Tavy=169, Nret=(;
IP:193.233.81.95  #=2, Pnum=10447, Tcur=190, Tavg=15%, Nret=0; #=3, Pnum=12402, Teur=11, Tavg=293, Nret=0;
Arch: #86_B4linux [ #=4, Pnum=12157, Tcurr=28, Tavg=164, Mret=0; #=5, Pnurn=12388, Teurr=11, Tavy=120, hret=0;
#=6, Pnum=12087, Tcurr=36, Tavg=120, Mret=0; #=7, Pnurm=11386, Tcurr=108, Tavg=218, Nret=0;
#=0, Prum=10508, Tcurr=184, Tavg=183, Nret=0; #=1, Phum=11770, Teur=58, Tavg=172, Mret=0;
IP:193.233.81.95  #=2, Pnum=10957, Tcurr=144, Tavg=166, Nret=0; #=3, Pnum=10308, Teur=202, Tavy=120, Mret=0;
Arch: #86_B4linux [ #=4, Pnum=11694, Tcurr=67, Tawg=212, Mret=0; #=5, Pnurn=11733, Tcurr=63, Tavy=168, hret=0;
#=6, Pnum=10157, Teurr=231, Tavg=147, Nret=0; #=7, Phum=10848, Tcur=158, Tavy=173, Mret=0;
#=0, Prum=10791, Tcurr=161, Tavg=160, Nret=0; #=1, Phum=11877, Teur=50, Tavg=120, Mret=0;
IP:193.233.81.95  #=2, Pnum=10303, Tcurr=203, Tavg=133, Nret=0; #=3, Pnum=113886, Teur=104, Tavy=120, Mret=0;
Arch: x86_B4linux [ #=4, Pnum=10124, Tcurr=239, Tavog=196, Mret=0; #=5, Pnum=12408, Teurr=10, Tavg=120, Nret=0;
#=6, Prnum=11484, Tcurr=86, Tavg=131, Mret=0; #=7, Pnurm=11162, Tcurr=138, Tavg=192, Nret=0;
#=0, Prum=10643, Teurr=178, Tavg=1321, Nret=0; #=1, Phum=10925, Teur=148, Tavg=121, Nret=(;
IP:193.233.81.95  #=2, Prum=11443, Teurr=94, Tavg=278, Nret=0; #=3, Pnurn=11915, Teurr=45, Tavg=159, Nret=0;
Arch: ¥BE_B4Min0y  #=4, Prum=10290, Tcun=204, Tavg=215, Nret=0; #=5, Phurm=104632, Teurr=188, Tavg=148, Nret=0;
#=6, Pnum=10472, Teurr=187, Tavg=220, Mret=0; #=7, Pnum=11365, Teur=110, Tavg=215, Mret=0;
#=0, Prurm=10818, Tcurr=160, Tavg=1320, Nret=0; #=1, Phum=12236, Teur=18, Tavg=124, Mret=0;
IP:193.233.81.95  [#=2, Prum=9737, Tcun=261, Tavg=147, Nret=0; #=3, Pnurn=11107, Teurr=135, Tavg=121, Mret=0;
Arch: ¥BE_B4MinU  #=4, Prum=11901, Teun=47, Tavg=197, Nret=0; #=5, Prum=8973, Tcurr=348, Tavg=204, Nret=0;
#=6, Pnum=9647, Tcur=277, Tavg=120, Mret=0; #=7, Pnurm=10460, Tcurr=188, Tavg=163, Nret=0;
#=0, Prum=11667, Tcurr=69, Tavg=121, Mret=0; #=1, Pnur=11318, Teurr=1232, Tavg=145, Mret=0;
IP:193.233.81.95  [#=2, Prum=11114, Teur=134, Tavg=1321, Nret=0; #=3, Phum=12188, Teur=25, Tavg=153, Mret=0;
Arch: ¥BE_B4Min0y  #=4, Prurm=11440, Tcun=95, Tavg=188, Nret=0; #=5, Pnum=10583, Teurr=178, Tavg=183, Nret=0;
#=6, Pnum=10690, Tcurr=169, Tavg=122, MNret=0; #=7, Phum=11488, Tcurr=8%, Tavg=120, Nret=0;
#=0, Prurm=11880, Teurr=50, Tavg=120, Mret=0; #=1, Pnurn=11467, Teurr=06, Tavg=188, Nret=0;
IP:193.233.81.95  #=2, Prum=11908, Teurr=47, Tavg=2132, Nret=0; #=3, Pnurn=12179, Teurr=26, Tavg=1632, Nret=0;
Arch: ¥BE_B4MinU  #=4, Prum=8021, Tcur=336, Tavg=171, Nret=0; #=5, Prurm=11486, Tcurr=86, Tavy=164, Nret=0;
#=F Prum=G736 Trour=7R7 Tawm=203 hrets #27 Prom=17271 Tenres20 Tawn=187 hrat=0 =

chel.susu.node-03-09

chel.susu.node-03-10

chel.susu.node-04-01

chel.susu.node-04-02

chel.susu.node-04-03

chel.susu.node-04-04

chel.susu.node-04-05

chel.susu.node-04-06

Puc.2. IIpumep oToOpakeHHs JaHHEBIX O XOJC pacuera B BeO-Opay3epe
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MOCYMTAHHBIX M OCTABIIMXCS TMOPLMH, a TaKKe CBEACHHS 00 y3i1ax, MOAKIIOYEHHBIX K CEpBEpY
(uMs xocta, nuardopma, HoMep TEKyILIEH MOpIMH, BpeMs cdeTa TEeKyIlel MOpLuu, CpeJHee BpeMs
cueTa Mmopuuu Ha y3ne). Jlerenaa npuBeneHa B HUKHEH 4acTH 0TOOpakaeMoil CTpaHHIIbI.

AHanorn4sele JaHHble JOCTYMHBI U Gpopmare XML. [l ux nmoiaydeHuss HE0OX0AUMO 00paTUTHCS

mo URL
http://<ssHost>:<ssPort>/status.xml

[Tpumep mpocteiimiero (aitna HacTpOWKM cepBepa A paboThl ¢ 3amadeir Power (cM. pasgen
"TecroBbie 3amaun"):

# Server info

prHost = localhost # BHYTPEeHHMM XOCT CepBepa 3amadu
prPort = 65003 # BHYTPEeHHMM [IOPT CepBepa 3amadu
ssHost = localhost # XOCT IJisg KJIMEHTOB
ssPort = 65002 # HOpPT IJIS KIIMEHTOB

# Task info

taskName = Power # vMa 3amaun
taskId =10 # HoMep 3Banmaum
taskAPI = Perl # API szamauwu
taskArgs = 2 # aApTryMeHTH 3amaum

B manmHOM mpumepe mcmonb3yercs "mms xocrta' BHyTpeHHero uHTepdeiica localhost, T.e. Bce
oOpamieHusi Kk cepBepy (BeO-Opay3epoB Wi KIMEHTOB) OyAayT paboTaTh TOJIBKO C TOTO IKe
KOMIIbIOTEpa, Ha KoTtopom 3amymieH cepep. URL ngna  kinuentoB X-Com® Ooyner
http://localhost:65002, URL nns mpocmoTrpa wuHOpMamumu O Xoie pacuera B Opaysepe -
http://localhost:65002/status.html.

YroObl CepBHCHI CTAIM JOCTYIHBI B CETH, HEOOXOAMMO YKa3bIBaTh BHEUIHHE aJpeca CETEeBBIX
untepdeiicoB (momennnle nMmeHa wim IP-agpeca). B satom ciydae cekmus "Server info" Oymer
UMETh IPUMEPHO CIICTYIOIINH BHI:

# Server info

prHost = xcom.host.ru # BHYTPEeHHMM XOCT CepBepa 3amadu
prPort = 65003 # BHYTPEeHHMM [IOPT CepBepa 3amadu
ssHost = xcom.host.ru # XOCT IJja KJIMEeHTOB
ssPort = 65002 # HOpT IJIS KIIMEHTOB

3nechr xcom.host.ru — uMs MalIMHBL, Ha KOTOpOM 3amymieH cepBep. K cepBepy ¢ Takumu
HacTpOMKaMU KIMEHTHI NOoJkHBI oOpammarbesi ¢ URL http://xcom.host.ru:65002, Be6-6pay3epsr — ¢
URL http://xcom.host.ru:65002/status.html.

UyTb GoJiee CIOXHBIN TpUMep — HaCTpoiika cepsepa i 3agaun TestPl:

# Server info

prHost = xcom.host.ru
prPort = 65003
ssHost = xcom.host.ru
ssPort = 65002

# File download service
dlSites = http://xcom.host.ru:65002/ http://mirror.host.ru/
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dlOrder = Random

# Task info

taskName = TestPl

taskId =1

taskAPI = Perl

taskArgs = 100 100 C 100 100 C 0 1 R O N 10
taskDesc = Dummy task for Perl API testing

B nmannom mpumepe nosiBisiercs cekius "File download service", B KOTOpo#l yka3bIBalOTCs, YTO
(aiinbl ¢ KIMEHTCKOW YacThIO MPHUKIATHON 33/a4l MOTYT OpaTbcs Kak ¢ BCTPOEGHHOTO (hailiioBoro
cepBuca http://xcom.host.ru:65002/, Tak u ¢ momosHuTenbHOrO "3epkama" http://mirror.host.ru/
(KOTOPBIM MOXET CIIYKUTh JII000# http-cepBep), mpuueM KOHKpPETHBIN agpec OyaeT BbIOWpaThCs
CIIy4aiiHO.

IIpumep HacTpOWKM cepBepa IS 3agadd, wucnoab3yroneii wuarepdeiic Files APl wu
b

JOTIOJTHUTENBHYIO 3arpy3Ky ¢aitnoB Ha y3i1bl (cekuuu "Server info" m "File download service"

MOT'YT OBITH B3SITh M3 IPUBEACHHBIX BBIIIEC IPUMEPOB):

# Task info

taskName = files-test

taskId = 2

taskAPI = Files

taskArgs = —-a 100

taskList = /home/user/xcom/tasks/files-test/in/list
taskIn = /home/user/xcom/tasks/files-test/in
taskOut = /home/user/xcom/tasks/files—-test/out
outExtension = .tar.gz

# Data info

dlFiles = /home/user/xcom/tasks/files-test/library.bin

B nanHOM mnpumepe cHUCOK BXOAHBIX (aiiioB 3aman B ¢aitie /home/user/xcom/tasks/files-
test/in/list, camu BxomHble ainel HaxomaTrcs B kartaiore /home/user/xcom/tasks/files-test/in,
pe3ynbraTthl 00paboTku OyAayT coxpaHeHbl B karamore /home/user/xcom/tasks/files-test/out B
daiinax, UMEHa KOTOPBIX COCTOSIT M3 HMMEH HCXOIHBIX (ailJIoB C MPHUIUCAHHBIMH K HHM
"pacmmpenusmu”  .tar.gz. KniueHt X-Com® Takxke aBTOMATHYECKH 3arpy3uT Ha y3en Qaiin
library.bin, KOTOpBIH MOKET OBITH UCIIOJIB30BAH MPHUKJIAIHON 3a/1aueH.

CepBepnas 4acth X-Com mMOIIEPKUBACT PACTIPEEICHHE CBOMX TIPOILECCOB MO (PpU3MUecKH
pa3NUYHBIM KOMMbIOTEpaM. Ha ofHOW W3 MalMH 3amycKaeTcs MPoIecC-KOOPAUHATOP —
(haKTUYECKH 3TO OOBIYHBIN 3amyck cepBepHOM yacTu X-Com ¢ yKazaHHeM, Ha KaKUX XOCTaxX OymayT
pacmosaraTbCsi CEpBUCHI 3allPOCOB, OOMIaroNIKecs ¢ KIueHTaMu. Ha apyrux MammHax cepBepHas
gacth X-Com 3amyckaercs B pexxume Subserver, T.e. 6€3 mporiecca-KoopauHaTopa.

Paccmotpu npumep 3amycka cepepHoil yactu X-Com Ha 3-x mammHax. Ha y3ne ¢ IP-agpecom
10.1.36.2 3amycTUM TPOIIECC-KOOPAMHATOP C CEPBUCAMH 3aMPOCOB, KOTOPBIE OYAyT OOCITY)KHUBATh
TOJIBKO 3anpockl Tuna TSR u 3arpy3ky ¢aiinos:

prHost = 10.1.36.2 # smecp paboTaeT NPOLIECC-KOOPIMHATOP
prPort = 65008 # (cepBep zamauwm)

ssHost = 10.1.36.2 # Cc @TOTO ampeca KJIMEHT 3alpOCUT ONMCAaHMUE
ssPort = 65009 # samaum u Gansu
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ssREQHost = 10.1.36.3 # C »TOTO ampeca KJIMEHTH OyIOyT 3alpallMBaTh
ssREQPort = 65009 # ouepemHyK0 OOPLMUIO

ssASWHost = 10.1.36.4 # Ha 2TOT ampec KIMEHTH OyIOyT OTNPAaBJIATH
ssASWPort = 65009 # pesysbTaTe

Ha y3nmax 10.1.36.3 u 10.1.36.4 3amycTum cepBepHyto yacth X-Com B pexume Subserver:

prHost = 10.1.36.2 # ofmaeMcsa C OPOLIECCOM—KOOPIMHATOPOM
prPort = 65008 # o yka3aHHOMY alpecy

ssHost = 10.1.36.4 # mo sTOMy ampecy OOCIyXMBaeM KJIMEHTOB
ssPort = 65009 #

taskAPI = Subserver # paborTaeM B pexmuMe CepBMCa 3aNpoCcoB

3aMeTHM, YTO NPOIECCHl CEPBUCOB 3aAIPOCOB, 3alylleHHbIE Ha JIO00H MammHe, (haKTHYeCKU
paBHOIpaBHbl. J[t000i cepBUC 3ampocoB KOPPEKTHO 0OpadoTaeT U MepenacT Ipoleccy-
KOOPAMHATOPY JII000H MPHUILEANINA K HeMy KIMEHTCKUI 3ampoc. B mpuBeeHHOM BbIIIE PUMEPHI
KJIMEHTbl MOIJM Obl IOJHOLEHHO paboTaTh TOJBKO € OJHOW M3 MAllMH, OJHAKO YyKa3aHHE
napameTpoB sSREQHost 1 aHaJIorM4HbIX 3aCTaBIsE€T KJIMEHTOB UCIOJIb30BaTh KOHKPETHBIE ajpeca
IUIS OTIIPAaBKH 3aJaHHBIX 3aIIPOCOB.
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2
6. 3anyck BoIYMCIAUTENBHOT0 KiaMeHTa X-Com

Monyny BBIYMCINTENBHOTO KJIMEHTa pacrlojioKeHbl B Karajore xcom/geli. Jlns 3amycka kineHTta
ucnonbszyercss Qaiin client.pl. Eciu stor ¢aiin He mmeer ¢nara BHIMOTHUMOCTH (X-bit) u s
3alycKka HUCHOJB3YeTCsl MHTepHperaTop perl, TO 3amyck IOJKEH OCYIIECTBISTHCS KOMAaHIHOM
CTPOKOM BUA

perl -T <gpyrme O¢yarmu MHTepHpeTaTopa> <nyThb k OGanny client.pl>
Ecmu daiin client.pl HaxoguTcs B TeKymeM Katanore, To <nyTh K ¢aitny client.pl> nomkeH umersb

BUI
./client.pl

KimeHnt nopnepxuBaet ciaeayromme napaMmeTpbl KOMaHIHOW CTPOKHU:

-s <URL> URL cepaepHoii uacti X-Com” (cepBrca 3apocoB WIH MEHeIKepa
KJIMEHTOB), 110 KOTOPOMY MOKHO ITOJIyYUTh OMMCAHUE 3a/1a4H.
O0s13aTenbHbII TapaMeTp

-C <ums> 3anaet unentudukarop kiventa. Eciau aTotr mapamerp He 3a1aH,
UCTIOJIB3YeTCs UMS y371a, TTOJIy4aeMOi Ipu moMoly MeToa hostname
crangaptaHoro moayis Perl Sys::Hostname

-d Bxuttouaer pexum otnaaku. [Ipu pabore B pexxuMe OTIIAIKU TPH
aBApUITHOM 3aBEPIICHUH KJIMEHTA HAa SKPaH BbIJAETCS CTEK BHI30BOB
MOANPOrPAMM

-T <katanor 3amaet pabouunii KaTajgor s pa3MEIeHUs MOJIb30BATEIbCKUX (halIoB.

ECJ'II/I 9TOT HapaMeTp HC 3a1aH, BpeMeHHBII\/'I IIogKaTaJIor ¢ UMCHEM BH 1A
x-com-client-XXXX co3maercs B CHCTEMHOM KaTaJiore JiJIsi BDEMEHHBIX
daiinos

--http-proxy <URL> Anpec http-proxy

--add-arg <argl...argN> | JlonogHUTENbHBIC aPTYMEHTHI, IEPEAAIOIINECS B KIIMEHTCKYIO YacTh
3amauu (B GyHKIMH geprepare u getask)

Kmnenr X-Com’ pabGotaer B pexxume taint. [ToaTOMy KJIMEHTCKash 4acTh NPHUKIATHON 3a7a4H,
UCIIONIHSAEMasi BHYTPH TOTrO e SK3eMIulsipa uHTeprperaropa Perl, uto W koj KiMeHTa, Takxke
JOJKHA OBITh TIpeHa3HAYCHA JIJIS Pa0OTHI B 3TOM pekuMe. Takxke mpu 3amycke KIHEHTCKOW YacTH
NPUKIAAHON 3ajauu yJaiusioTcs ciueayronme nepemeHHble okpyxkenus: IFS, CDPATH, ENV,
BASH ENV u PATH. D10 Takxke cieayeT y4duThIBaTh MPU MOJATOTOBKE KIMEHTCKOW YacTH
MPUKJIATHOMN 3a/1a4H.

PekoMeHnayercss WMEHOBAaTh KIMEHTOB (3agaBaTh WACHTU(UKATOPHI) 4-3BEHHBIMH HWMEHAMH,

HaIrpuMep, 1Mo CIASAYIOMEeMY TPUHITUITY:
<TOpOI>.<UMSA_KJlacTepa>.<MMA_y3Jia>.<HOMep_KJIMEeHTCKOTO_Npolecca_Ha_y3je>
Hanpuwmep:
msk.skif_mgu.node-01-01.1
HpI/I HCIIOJIB30BAHUM BHCUHIHUX CHUCTEM BI/I3yaJII/I3aHI/II/I Xxoaa paC‘-IeTa TaKOI>'I HpI/IH]_II/IH I103BOJIACT
TPYNIIAPOBATh y3JIbI 1O TOpojaM, KiactepaM H T.J. Takke TPYINIUPOBKA IO KacTepam
UCTOJIB3YeTCs] CKPUIITOM aHaju3a JIor-(paiioB cepsepa Uil MOJyuyeHHUs] CBOAHON CTaTUCTUKU (CM.
nanee).
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7. Ucnojib30BaHMe MOACUCTEMbI YIIPABJICHUS 3a1aHUAMU

[Toacucrema ympasienus 3aganusmu XQSERV mpenocrasnsier ynoOHbBINH (HO HE 00sS3aTeIbHBIN)
croco0 paboThl ¢ 3ala4yaMu B paclpe/ie]IeHHONW cpelle Ha OCHOBE CHCTEME METaKOMIIbIOTHHTA X-
Com’. XQSERV MPUHUMAET 3aJIaHUsl OT TOJIb30BaTENCH, POPMUPYET M3 HUX OUYEPE/b, 3aITyCKAET
MOCJIeIOBATeNbHO OJHO WM Oojiee 3aJaHUi W3 OYepeAM, OTCIC)KHUBAET HUX COCTOSHUE U
MepeHanpasisieT KJIUEHTOB X-Com® k COOTBETCTBYIOIIUM cepBepam 3anad. CepBep XQSERV
JIOJKeH OBITh 3amylieH NocTosHHO, KiueHThl XQSERV  BbI3bIBaloTCS MONB30BATENSIMUA B
KOMaHJIHOW cTpoke. [l TOCTaHOBKM 3aJaHWsl B O4Yepeab MOJb30BaTelu (GOpMHUPYIOT Gaii
ONMCaHMs 337aHus B Gopmare, aHAIOTUIHOM (GopMaTy KOH(PUrypanMOHHBIX (aiiyioB cepBepa X-
Com”. TakuM 06pa30M, IOJIB30BATENN H30ABISIOTCS OT 3a00T [0 CAMOCTOSTENBHOI O HACTPOIKE I
3alyCcKe CepBEPOB M MOTYT MOJIb30BAaThCA JOCTYIHBIMU PACIpPEACIICHHBIMU PECYpCaMu B paMKax
OpPraHU30BaHHOI'O CEPBHCA.

XQSERYV no3BosiieT yka3zaTb MaKCMMAJIbHOE YUCIO OJHOBPEMEHHO 3alyIICHHBIX 3ajaHui. Ecin
JnaHHOE uucio Oynmer paBHO 1, 3amaHust OyayT 3alycKaThCs MOCIENOBaTeNbHO. EClu ke NMaHHBIH
napameTp OyJneT UMeTh 3HaueHue 2 u 0osiee, OJJHOBPEMEHHO OYJET 3amyIIeHO COOTBETCTBYIOIIEE
YUCIIO CEPBEPOB X-Com®. IIpn 3amycke KIMEHTOB X-Com® B KauecTBe agpeca cepsepa
HEO0OXO0MMO yKa3bIBaTh aJIpec MalllMHbI, Ha KOTOpoi 3anymieH cepBuc XQSERYV ¢ Homepom mopra
MEHEeJ[Kepa KIHUEHTOB (CM. Jajee).

Texymas Bepcus XQSERV noanepxuBaeT 1Ba OCHOBHBIX METOAA PACIpENEICHUS KIUEHTOB K
3anyiieHHbIM 3amaHusM. [lepBeiii MeTong — paBHOMepHoe pacnpeneneHue. XQSERV crapaercs
pacIpeneaTh KIMEHTOB ITOPOBHY K KaKI0M 3allylIEHHOM 3a1a4ye. Bropol MeTox — pacnpeneneHue
C y4yeroM TpeOOBaHUIl NpPUKIAZHOW 3a7aud K pecypcam KiIMeHTa (THUI, dYacTtora H
MIPOU3BOIUTENILHOCTh IpoIIeccopa, 00bEM ONEPaTUBHON MaMsTH U T.J.). B 3TOM ciiyuae KIMEHTHI
HaMpaBJSIIOTCA Ha PELICHUE TOJNBKO TeX 3a/ad, TpeOOBaHUSIM KOTOPBIX OHHU YAOBIETBOpsIOT. Ecin
UMEeTCs HECKOJIbKO OJHOBPEMEHHO pa0OTalomMX 3a7ady, M MHOJKIIOYAIONIMNACA  KIMEHT
YIIOBJIETBOPSIET TPeOOBAaHUAM KaKJOW M3 HUX, OH OyJeT MepeHamlpaBlieH K 3ajaye, 3amylleHHOU
paHbIIIE BCEX.

Ecnmu B cpene 3amyckaercss He Ooiiee OJHOM 3aqaud B KaKIbIK MOMEHT BPEMEHH, a MEXaHU3M
TpeOOBaHUIN NPUKIAAHON 3a7aud HE HCIOJIB3YyeTcs, TO paboTaTh 4Yepe3 MEHeIKep KIUEHTOB
HeIeNnecoo0pa3Ho, MOCKOIbKY OH Bcerja OyIeT MepeHanpaBisaTh KIMEHTOB K CepBepy 3amad ¢
OOIHHUM U TEM XKC aIpCCOM. B sTrom cJIydac Uil KJIMCHTOB X-C0m2 MOKHO SBHO YKa3bIBATb XOCT U
MOPT cepBepa X-Com?, 3a1aBaeMsbIc B Hactporikax XQSERYV.

Cepsep u xknuentel XQSERV ob6marorces Mexay co6oit mubo yepe3 MHTEpHET moBepx MpOTOKOIA
HTTP, mu6o yepe3 cokersl UNIX (He mognepxkuBaercs B OC MS Windows). IlepBbiii crioco6
OoJiee YHUBEpCAIBHBIN (CepBep M KIMEHTHI MOTYT HaXOAUTHCS HA pa3HBIX (PM3MUECKUM MaIIWHAX,
pabotaromux moxa ympasienueM paznuunbix OC). Bropoit cioco6 obecniednBaer 0oJiee BBHICOKHIA
YpOBEHb 0€301TaCHOCTH, TIIOCKOJIBKY HMs IOJB30BATENs, 3aITyCKAIOMIer0 KIHEHTa CHCTEMBI
ouepesielt, ompeenseTcss CHCTEMHBIME cpencTBaMu. OMHAKO B ATOM cliydyae U KJIMEHT, U CEPBEp
XQSERV nomkHbI paboTaTh Ha OJTHON (U3UYECKON MAIlIUHE.

Mopynu noncuctemsl yrpasienus 3aganusmMu XQSERV pacnonokeHsl B KaTanore Xcom/Xqserv.

7.1. 3anmyck ynpasJ/siloLIero ceppepa M MeHeIKepa KJIMEHTOB

Jlns HAcTpOWKM YHPaBISIONIETO CcepBepa M MEHeIKepa KIMEHTOB (cepBepa IOJCHCTEMBI
YIpaBJICHUS 3aJaHUSIMU) UCTONB3YIOTCS (aill KOHUTYpaluy, aHaJOTMYHBIN (hailiiaM HACTPOUKH
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CEPBEPHOU 4aCTH X-Com®. 3amyck cepBepa IOJICUCTEMBI YIIPABJICHUS 33JaHUSIMH OCYILECTBIISETCS

KOMaHI0U
./XQServ

B Linux, niu
XQServ.cmd

B MS Windows (HamomuHaeM, 4To ajst paboThl TpedyeTcs Moayins Win32::Process).

IIpu 3amycke cumThiBaeTcs KoHUrypanuoHHb ¢aitn XQServ.ini. Ctpoku 3rtoro (aiina

MPEACTABIISAIOT COOOM Maphl BUAA:
<Ha3BaHMe_IapaMeTpa> = <3HaudeHUe>

CTpoku, HAYMHAIOIIHUECS C CUMBOJIA #, CUUTAIOTCS KOMMEHTapUSIMU U UTHOPUPYIOTCSL.

[TapameTpsl KOH(UTYpalIMOHHOTO dailsia cepBepa NOJCUCTEMBI YITPABICHUSI 3a1aHUSMU:

XQServHost HNms xocta, Ha KOTOPOM CepBEp IOJACUCTEMbI YIPABICHUS 3aJlaHUSIMU
npunuMaetr HTTP-3anpock! oT kiMeHToB uin BeO-0pay3epoB

XQServPort ITopr, Ha koTOpOoM cepBep npuHuMaeTr HTTP-3anpockl

XQServSocket Nms cokera UNIX mns o6menust cepBepa XQSERV ¢ xnmenTamu.

HeoGs3aTenpHbiit mapamerp. Ecnu oH 3a1aH, TO KIMEHTHI JODKHBI paboTaTh
C CEpBEPOM TOJIBKO 4Yepe3 ykKazaHHbIM cokeT, a mo HTTP mMoxxHO momy4yuTh
JIMIIB CTAaTUCTHKY C MOMOIIbI0 BeO-Opay3epa. Ecin coker He 3amaH, TO Bes
pabora Benercs Tonbko yepe3 HTTP.

CliManagerHost Mwms xocTa, Ha KOTOPOM paboTaeT MEHEKep KIMEHTOB (MOXKET COBIAAATh C
XQServHost)

CliManagerPort ITopt, Ha KOTOPOM MEHEIKEP IPUHUMAET COCIUHEHHUs OT BBIUYUCIUTENBHBIX
KJIMEHTOB

XComServerPath Karasior, B KOTOPOM PacrooXeHa cepBepHas yacth X-Com”

XComServerName | Vmst ckpunTa 3amycka cepBepHOii dacti X-Com” (MOXKET HMeTh 3HA4YCHHE,
ormuunoe oT "XServ.pl", Tompko B chydae, €CIM HUCHOJB3YIOTCS
HECTaHJAapTHbIC BAPUAHTHI X-Comz)

XComMinPort Haumenpmmii HOMep TOpTa, HayuHas C KOTOPOTO TMOPTHI OyayT
HCTIOE30BATHCA TIPH 3amycke cepepoB X-Com”.

XComPrHost OTH mapaMeTpbl UCIOIB3YIOTCA IS 3alycKa cepBepa 3aiad M MOJHOCTBIO

XComSsHost AHAJIOTHYHBI ITapaMeTpaM (BailioB KoHGHUrypariu cepsepHoil yactn X-Com®

prHost u ssHost. ITapamerp prHost yka3piBaeTcsi B TOM ciy4yae, €CJIu
ofIeHre MexIy KOMIOHeHTaMH cepBepa X-Com® GymeT BECTHCh MOBEPX
nporokosia TCP. Ecnu HeoOxommmo opraHuW3oBaTh OOIIEHHE MPOIIECCOB
CEpPBEPHOM YACTH X-Com? nocpeactsoM UNIX-COKETOB, HCIONB3YETCS
napameTp XComPrSocketPath (cm. Huke).

XComPrSocketPath | Karanor, B koTopom OyayT pa3MeIieHbl COKETHI JUIsl CEpBEPHOM yacTu X-
Com’ (Hampumep, /tmp). B daiiiie KoHGUIypaLuy TOIDKEH IPHCYTCTBOBATH
oJuH u3 nByX napamerpoB - XComPrHost nimn XComPrSocketPath.

XComSinglePortion | Cepepst X-Com” 6ymyT 3amymeHsl ¢ mapamerpoM singlePortion u
3a1aHHBIM 3HAYCHUEM

XComPortionWait | Cepsepst X-Com® 6yayT 3amymieHs! ¢ mapaMeTpoM portionWait i 3a1aHHBIM
3HaueHueM. lmeer  cMBICI  TONBKO IpU  HAIMYMKA  I1apaMeTrpa

XComSinglePortion.
MaxRunningTasks | MakcuManpbHOE YHCIIO OTHOBPEMEHHO pa0OTAIOMINX 3aJaHUN
ClientsRedirect [Tapamerp, omnpeaensronuii  JOTUKY  paclpelneieHus  KIHMCHTOB K

3aITyIIeHHBIM cepBepaMm 3a1a4d. MoKeT MPUHUMATh 3HAUCHUS:

- Equal (mo ymoiuaHuio) — KJIMEHTBI PaclpelessitoTCsl MOPOBHY K KaXKIOH
paborTaroiieii 3agaue;

- Conditions — KJIMEHTBI pacHpeiesIIoTCsS ¢ y4eToM TpeOOBaHHWI 3ajaad.
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Onucanue BO3MOXHBIX TpeOoBaHM cM. B pazzaene "®Paitn onucanus
3amanus’.

XComWritePath [TyTh, B KOTOPBI cepBep XQServ ckonmupyeT ¢aiis, yKa3aHHBINA B TapaMeTpe
xFile daitna onvcanus 3anaun

Ecnmu MaxRunningTasks = 1, T.e. ogHOBpeMeHHO Oyaer paboTaTh TOJBKO OJHO 3aJaHHE, TO
kimeHToB X-Com MoxHO HacTpamBaTh Ha aapec http://<XComSsHost>:<XComMinPort>. B
INPOTHBHOM CJy4ae JOJDKEH OBITh MCIIONB30BaH CEPBUC Iepeagpecaliil KIUEHTOB, U KIMEHTHI
HacTpauBaroTcs Ha aapec http://<CliManagerHost>:<CliManagerPort>.

I[To URL http://<XQServHost>:<XQServPort> noctynen BeO-uHTepdeiic mas mpocMoTpa
COCTOSTHUS 3aJJaHHii U3 ouepean B BeO-Opaysepe.

[Tpumep ¢aiina xgserv.ini:

# XQServ server settings

XQServHost = xcom.host.ru
XQServPort = 65000
CliManagerHost = xcom.host.ru
CliManagerPort = 65001
XComServerPath = D:\xcom\gserv
XComServerName = XServ.pl

# X-Com server defaults

XComMinPort = 65002
XComPrHost = xcom.host.ru
XComSsHost = xcom.host.ru
MaxRunningTasks =1

B nmanHOM mpuMepe moyb30BaTEIbCKHE KIMEHTHI TOJDKHBI oOpamath k cepBepy XQSERV mo
anpecy xcom.host.ru:65000, a kmmentst X-Com® gomkHel mcmomesoBate  URL  http:/
xcom.host.ru:65001 (mpu 3TOM, MOCKOJBKY BBITIOTHATHCS OJHOBPEMEHHO MOJKET TOJBKO OIMH
cepsep X-Comz, TO HOMepa MOPTOB cepBepa MEHAThCS HE OyIyT, W JIOMYCTHMO HAacTpPauBaTh
kimenToB Ha URL http://xcom.host.ru:65002).

7.2. 3anyck noJib30BaTENbCKOI0 KJINEHTA

3amycK MoJib30BaTEJIbCKOT0 KJIMEHTa OCYIIECTBIISIETCA KOMaHI0M
./Xgc <KomaHma>
B Linux, niu
xqgc.cmd <KoMaHIa>
B MS Windows, rie <koMaHJa> MOXET MPUHUMATh OJTHO U3 CIEAYIONINX 3HAYCHUI:

add <task.x> JloGaBnieHne B o4yepenb 3a1aHusl, OMMMCAHHOTO B aiiie task.x
kill <ID> VY nanenue 3 ouepeau Wik OCTAaHOB 3ajaHus ¢ HomepoM ID
show [TpocMOTp coCTOSTHUS OUYepeTr

[Ipu 3amycke NOJIB30BATENBCKHMA KIMEHT CUUTHIBACT KOH(UTYpalMOHHBIM (aiinm Xqc.ini co
CIICTYIOUTHMU TTapaMeTPaMH:

| socket | Coxer UNIX, KOTOpBIi HCTIOIB3YeTCs s 001enns ¢ cepsepoM XQSERV
WIH
| host | Nwms xocra, Ha kotopom npuHumaer HTTP-3anpockl cepep XQSERV
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| port | [loprt, Ha koTopoMm npunnMaetr HTTP-3anpocs! cepsep XQSERV

Kmuent nonmepkuBaer obOmenune naubo ueped cokersl UNIX, nmubo uwepes HTTP, mostomy B
KOH(UTyparmoHHOM (aiisie MoKeT OBbITh 3a/1aH MO0 eTUHCTBEHHBIN mapametp socket, 1o mapa
host u port.

[Tpumep daiina xqc.ini:

host xcom.host.ru
port = 65000

7.3. ®aiia onucaHud 3aJaHUA

daiin onwcaHus 3aaHHUS CTPOMUTCS IO TEM K€ MPHUHIUIAM, YTO M KOH(PHUTyparmoHHbIC (HaniIbl
CEpBEpPHOI YACTH CHCTEMBI X-Comz, U MOXET COJAepKaTh BCE IMapaMETPbl, OTHOCSIIUECST K
npuKIagTHON 3amade, peann3oBanHoi ¢ API Perl unum Files: taskName, taskAPI, taskArgs u T.1.

[Tapamerp taskld — nnentudukarop 3aganus B ouepeu — OyeT MPUCBOECH aBTOMATUYECKH.

[Tpumep mpocteiiniero ¢aiina onucaHus 3aJaHN:

taskName = TestPl
taskAPI = Perl
taskArgs = 100 200 R 100 200 R 5 10 R O N 10

B (aiine omucanus 3amaHus TakKe MOTYT IPUCYTCTBOBATh TPeOOBaHUS MPHUKIATHON 3amgaudl K
BBIYMCIIMTEIILHBIM pecypcam, Ha KOTOpPhIX OHa OyneT 3amyckarbes (ecnmu cepBep XQSErv 3amymien
B COOTBETCTBYIOIIEM pexume). Eciu 3a1aHo OZHOBPEMEHHO HECKOJBKO TpeOOBaHUM, TO 3a1aya
OTMPABUTCS Ha y3€JI, yIOBIECTBOPSIONINN BCeM TpeOoBaHUsIM (00beauHeHue 1Mo yciaosuto "U").

[TognepxuBaroTCs Cienyromue TpeOOBaHMS:

nodeMinCPUFreq | MuHuManbHas 1 MakCUMaJIbHAsl TAKTOBAs YacTOTa Mpoleccopa (B reprax)
nodeMaxCPUFreq

nodeMinCPUPerf | MunumanbHass M MakcHUMajibHas MPOM3BOIUTEIBHOCTH IMporeccopa (B
nodeMaxCPUPerf | ¢moncax)

nodeMinCPUCores | MUHUMaJIbHOE U MAaKCUMaJIbHOE YUCIIO MTPOLIECCOPHBIX sIIEp HA y37Ie
nodeMaxCPUCores

nodeMinRAMSize | MUHUMaNbHBI W MaKCHUMaJbHBII 00BEM ONEpaTUBHONW NHaMATH y3na (B
nodeMaxRAMSize | GaiiTax)

nodeCluster Criucok (uyepe3 mpo6en) npeuKcoB UMEH Y3J0B, Ha KOTOPBIE MOXET OBbITh
pacrpejenena 3aaada
nodeOS Criucok (depes npoOelt) TOMyCTUMBIX ONEPAIMOHHBIX CUCTEM y3I1a
nodeCPUType Criucok (depe3 npoOet) TOMyCTUMBIX MPOLIECCOPHBIX APXUTEKTYP y3Jia
IIpumepsr:
nodeMinCPUFreq = 1000000000 # momyctmMas uyactora CPU or 1 I'Tu.
nodeMaxCPUFreq = 4000000000 # .. mo 4 I'TO
nodeMinCPUPerf = 4000000000 # mpomsBomurenbHOCTb CPU oT 4 GFlops..
nodeMaxCPUPerf = 8000000000 # .. mo 8 GFlops
nodeMinRAMSize = 4000000000 # oOmpeMm namMaTu yz3yja oT 4 T6..
nodeMaxRAMSize = 8000000000 # .. mo 8 I'®
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nodeMinCPUCores
nodeMaxCPUCores

nodeCluster
nodeO0S
nodeCPUType

4 # NpPOLEeCCOpPHHEIX fAnOpe Ha y3Jje oT 4.
=38 # .. mo 8

= msu.srcc msk.srcc # CHMCOK IONYyCTMMEIX KJIACTEPOB
= MSWin32 linux # cnmcok pmonycTumerx OC
= x86 x86_64 # CHMCOK IONYCTHUMEIX apXMUTEKTYP Y3JIOB

Ecim cepep XQServ 3amyIieH B pexxuMe ydera TpeOOBaHMM 3aaad, IPH 3TOM B ¢aiiie OnmucaHus
3a/laHusl HUKaKUX TpeOOBaHUI He 3a7aHO, TO CUYMTAETCS, YTO TAKOH 3a/1aye yIOBJIETBOPSET OO0

KJIIMCHT.
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8. TecToBbBIC 3a12aUN

8.1. 3agaua Pi

3ajaya mpenHasHaueHa Ui BbluMciaeHus uuciaa I[lm merogom Monrte-Kapno. Anroputrm
BBIUMCIICHUS UMEET CIeyIollee MaTeMaTuueckoe 000CHOBAHUE.

Iycte Xn = (x1,y1), (x2,Y2), coes (Xnsyu) — 1 X
nap HE3aBHCHMBbIX PaBHOMEPHO
pacrpesielleHHbIX  CIIy4alHBIX BEJIMYUH.
[Tycts KoOmMMyecTBO map, Ui KOTOPBIX
(xi2+y,~2) < I, pasHo Ky, Torma
MOCIeA0BaTeNbHOCT 4Ky,/n TPU n—0
CXOJUTCS MO BepoATHOCTH K uumciy [lu.
ITpn JIOCTaTOYHO O0IBIINX n
BBIUMCIIEHHOE 3HaueHue OyAeT HMETh
TOYHOCTb 10 I-F'0 3HAKa IIOCJIE 3aIlsITOH,

e i = [-log1o(2/(3n)")]-1.

ANTOPUTM  TaKke HWMEEeT  MPOCTYIO
TE€OMETPUUYECKYIO UHTEPIPETALHNIO.
PaccmoTpumM kpyr paguyca 1 u kBajgpar co
CTOpOHOM, paBHOW 1, olHa W3 BepIIMH
KOTOPOTO JIGKHT B IIEHTpe Kpyra. BHyTph
KBaipaTa OylneM CIy4ailHbIM 00Opa3oM
OpocaThb TOYKH, YacTh W3 KOTOPHIX,
OUEBUIHO, OKAXKETCS BHYTPH CEKTOpa
kpyra. [Ipu mocratouHo OOJBIIOM YHMCIIe OPOCKOB OTHOIICHHE BEPOSTHOCTEH IMOMAJaHHs TOUEK B
CEKTOp WJIM B KBajJpar OyAeT paBHO OTHOIICHHIO IJom@aaei ¢uryp. B manHoMm ciydae miomans
KBaJpaTta paBHa l, momans cekropa paBHa 1/4. otrcioga yncio [Tu BeMUCISETCS KaK YMHOKEHHOE
Ha 4 OTHOIIIEHHE 00IIero Ynciaa OPOCKOB K YUCITY MOMAJaHHUA B CEKTOP.

Puc. 3. I'eomerpuueckass uHTEpIpeTaALUA
aNropuTMa BeIYUCIIEeHUs yucia [1u

3anmaga Pi umeeT aBa 00s3aTeNbHBIX MapaMeTpa, 3aAal0IIUX MOIIHOCTH BBIOOPKU IMap CIyY4ailHBIX
yucen s meroga Monte-Kapio:

1. N - Konu4ecTBO NOPLUA,

2. FE -3agaeT MOUTHOCTh BEIOOPKH 108 JUUIsL OTHOM TOPIIH.

TaxuMm 06pa3oM, 06Masi MOIIHOCTh BBIGOPKH OymeT cocTaBisTs /0°N, IpH TOM OTKIOHEHHE
1,
BBIYMCIICHHOTO 3HAYCHHS [IPH JOCTATO4HO 6obinx E u N coctasur 2/(10° : 2(3N) “).

KnuenTckas yacTh 3ajjauyd B Ka4eCTBE MOPLMM JAHHBIX IOJYy4aeT OT cepBepHOM yactu X-Com
3HAYEHHUE 3aTPaBKU JJIsl FeHepaTopa Cay4alHbIX yHcel (3TO HOMEp MOPIUH), TeHEPUPYET BHIOOPKY
3aJJaHHOM MOIIHOCTU M MOJCUMTHIBAET YMCJIO MONAJAaHUM BHYTPbh Kpyra, BO3Bpallas IOJy4YE€HHOE
YHUCJIO, YMHOKCHHOE Ha 4, B KadecTBe pe3ynbTaTa o0padoTku nopiuu. CepBepHas dactb X-Com
CYMMHpYET pe3y/IbTaThl 00paboTKy mopiHii ¥ BeraHCseT ucno ITu mo dopmyne S/(10°N), rae S
— CyMMa MOJTy4YeHHBIX pe3yabTaToB, N U E — mapamertpsl 3a1auu Pi. B cocTtaB KJIMEHTCKON YacTu
BXOJUT HWCIOJHUMBIA MOJyJb, HanmucaHHbli Ha CH (MCXOAHBIM KOJA MpuJIaraercs), KOTOPBIN
BBI3bIBaeTCs U3 getask ¢ mapamerpamu $portion $expo, rae $portion — HOMEp Tekymiel mopuuwy,
$expo — 3HaueHue mapamerpa 3agaun E.
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®aiin TestPi.pm comepxut B cebe peanuzanuro cepBepHoit yactu TestPi. @ynkuus addPortion npu
MOJIYUEHUU Ppe3yJbTaTOB 00pabOTKH TMOCHeAHEeW MOPIUH BbIUKUCISET OleHKy uuciaa [lu wu
3aMMCBIBACT MOJyYeHHOE YHcio B (aiin out/pi <N> <E>.txt. Taxke Npu MOIy4YEeHHH PE3YJIbTATOB
ouepenHoi mopruu B dain out/pi_esteem <N> <E>.csv B ¢opmare CSV (comma-separated
values) 3anuceIBalOTCS CIEAYIONINE JaHHBIE:
Portions — HOMep TeKyIeH mopIuu,
Drops — unciio 6pocKOB Ha MOMEHT IOJTyYSHHSI TOPIIUH,
EstimatedPi — ouepennoe npubnmxenue uncna I1u,
RealPi — peanpHoe uncno [1u (mpuBeneHo sl cpaBHEHUS),

¢ Error — omu0Ka, T.e. OTKIIOHEHHE BhIYHCIEHHOT0 yucia [Tu ot peansHOTO.
JlaHHBINA (aiiT MOXKHO OTKPBITH ¢ momoribio MS Excel mnu npyroil syieKTpoHHON TaOmuIbl U
WCIIOIB30BaTh ISl TOCTpoeHUs TpadukoB (cM. mpumep Ha Puc. 4).

[Tpumep pparmenta aitna HacTpoiiku cepBepa ais 3aaauu Pi:

#Task info

taskName = Pi
taskId =1
taskAPI = Perl

# task Args = N E
# the number of random drops will be N* (10**E)

taskArgs = 100 8

# task description

taskDesc = Computing Pi using Monte-Carlo method
3,14164
3,14162 -
3,1416 -

v
V W — EstimatedPi(10**8)
314158 — EstimatedPi(10*9)
’ — EstimatedPi(10**10)
—RealPi

3,14156 -
3,14154 -
3,14152 1= e

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97 101

Puc. 4. Tlpumep rpaduka npudmkenus k anciy [Tu mpu N = 100 u pa3nuuHbIX 3HAaYCHUSIX £

[Tapametprl 3amaun Pi MOXHO momoOpaTh Hawiay4yiidM o0pa3oM B 3aBHCHUMOCTH OT CBOMCTB
BBIYHMCIIUTENIFHON cpenbl. Eciin M3BeCTHO KOIMYECTBO KIMEHTOB, U OHM OJXHOPOAHBI, TO Hamboiee
cOaTaHCUPOBAaHHOM HArpy3KH JJIs BHIOTHEHUS Pi MOXHO HOCTHYB, YKa3aB N KpPaTHBIM KOJIMYECTBY
KJINEHTOB W 3a/1aB MapaMeTp £ B COOTBETCTBUM C KEIAaeMOW 00IIel MOIIHOCTHIO BBIOOpKH. [Tpu
TAaKOM 3aJlaHMM NapaMeTPOB KIUEHThI HAYHYT 00pabOTKY MOPLUUI B OJHOBPEMEHHO (C TOYHOCTHIO
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70 BpEMEHH MOJyYeHHUsS MOPIHMH) M 3aKOHYaT €€ B OJHO BpEMs, YTO OOECIEUUT IMOCTOSHHYIO
3arpy3Ky BCEX BBIYMCIUTEIbHBIX Y3JI0B BO BCE BpeMsl pabOThI 3a7auil a TAK)KE€ MUHUMAJIBHOE YUCIIO
KOMMYHHUKAIMI, HO MpH OOJBIIOM YHCIE Y3JIOB XapaKTEPUCTHUKH KOMMYHUKALMOHHOM Cpenbl U
POrpPaMMHO-aIAapaTHOro obecredeHus cepsepa X-Com® MOIYT HEraTHBHO TOBJIHSTH HA BPEMs,
3aTpayeHHOEe Ha pazjady MOpLUil U IpUeM pe3yabTaToB UX 00pabOTKH.

B ciryqae HEOTHOPOAHOM BBIUUCIUTEIBLHOM CpElbl IapaMeTpy £ ciieyeT 3a1aTh Majoe 3HaYeHue, a
N, cooTBeTcTBeHHO, Oouibioe. Opranu3oBaB TakuMm oOpazoM Fine-Grained BbIYMCICHUS, MOXKHO
JIOCTHYB COAJIAaHCHPOBAHHOM 3arpy3KH Y3JI0B, HO 3aTpaTbl HA KOMMYHUKAIIUU IIPU 3TOM BO3PACTYT
B COOTBETCTBUU C YUCIIOM IOpLUHI

8.2. 3agaua Power

3amaua Power BKiroueHa B IUCTPUOYTHB B KadecTBe "3ariymiku'" JUist pa3paboOTKU COOCTBEHHBIX
nporpamMm Ha ee ocHoBe. HoMuHanbHas QpyHkuus 3agaun Power — Bo3BeicHHE B 33/1aHHYIO CTETIEHb
(3amaercs B KauecTBE apryMeHTa 3aJadd) I1OCJIEN0BATEIbHOCTH 4YeTHBIX uucen ot 1 mo 100.
Knuenrtckass m cepBepHasi 4acTh 3aJa4ydl MOAPOOHO pa300paHbl B COOTBETCTBYIOIIUX pa3zeax
HACTOSILEr0 PyKOBOACTBA.

8.3. 3agaua TestPl

3amaua TestPl nmpennaznauena st mpoBepKu pabOTOCHOCOOHOCTH Cpe/bl METaKOMITBIOTHHTA X-
Com’, 1151 MMHTAIMH DEATbHBIX BBIYMCICHHH, ONCHKM HArPY3KH HA DA3IMUHbIC KOMIOHEHTHI
cpeapl u T.4. CepBepHas 4YacTb 3aJaud TE€HEpPUpPYET "BXOAHbBIE NaHHBIE" 3aJJaHHOIO pa3Mepa,
KJIMEHTCKas 4acTb MPUHUMAET 3TU JIaHHbIC, IPOM3BOJUT BBIUMCIEHUS U OTHPABISET "BBIXOJIHBIE
nanHsle" cepBepy. CepBep 3anMChIBaET IMOJYYEHHBIE OT KJIMEHTOB JAAHHBIE B JAUPEKTOPHUIO
xcom/tasks/TestPl/in - mo omHOMYy (aiiny Ha KaXxAyr0 MOpHui0. B qucTpuOyTHB BKIIFOYEHBI BEPCHH
3amaun Jurt Linux 1 MS Windows.

8.3.1. IlapameTpsbl TecTOBOM 3a1a4u

TecroBas 3amaua mmeer 12 00s3aTENBHBIX MAPAMETPOB, OTPAKAIOUIMX PA3TUYHBIE BapPHUAHTHI
IIOBCACHUA MOHGHBHOﬁ 3aJadyu (HaHOMI/IHaeM, 4YTO BXOJAHBIC TapaMETpPhI 3ala4i NPONHUCHIBAOTCS B
ctpoke taskArg (aitia koHpUTYparuu ceppepa uin (aiisia OTMCaHus 3a1aHNs ):

1) MuH. pazMep UCXOoaAuuX nmopiui ("BXxoaHbIe JaHHBIE"), OalT

2) Makc. pa3Mep UCXOASIINX MOPIHiA, OaiT

3) um3MeHeHue pa3Mepa HCX. MOpIHi (BO3MOKHBIE 3HaueHus - cuMBOITBI C, R, [ nim D)
4) MuH. pa3Mep BXoAsAImux nopuuii ("pe3yiabrarsl’), 6anT

5) Makc. pa3Mmep BXOSIINX MOPIH, OalT

6) W3MEHEHHe pa3Mepa BX. MOPIHil (BO3MOXKHBIE 3HaYeHUs - ciMBOJIBI C, R, [ mu D)
7) MUH. BpeMs cUeTa Ha y3Jie, CeK.

8) Makc. BpeMsi cueTa Ha y3Jie, CeK.

9) um3MeHeHHe BpeMeHU cueTa (BO3MOKHBIE 3HaueHus - CuMBOJIBI C, R, I, D unu E)
10) pa3mep MaTpullbl JUIsl CYHETHOTO MTPOLIECCOPO3ATPYIKAOLIEr0 MOYJIS 3aJa4H

11) BEIOOp cueTHOTO MOYJIsI (BO3MOKHBIE 3HaueHUs - CUMBOJIBI N, M, L unu U)

12) yncno nopuuii

[TosicHenue Kk mapaMeTpam, 3a1al0IMM AITOPUTM U3MEHEeHUs pa3mepoB (1.3,6):
¢ ( (Constant) — pa3mMep He MEHSETCSI 1 paB€H MUHUMAJTbHOMY
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¢ R (Random) — pa3mep u3MeHsieTcs CliydaifHpIM 00pa3oM B JHaria3oHe MEXly MUH. U MaKc.
¢ [ (Increase) — pa3Mep paBHOMEPHO YBEJINYMBAETCS OT MMH. 10 MAaKC. 3HAUEHUS
e D (Decrease) — pasmep paBHOMEPHO YMEHbBIIAETCSA OT MAKC. O MUH. 3HaYEHUs

Pa3mepnl 3aparoTcs B OaiiTax.

Jlist u3MeHeHus: BpeMeHu cueta nopiuu (11.9) Bce anamornuHo. [lo6asnsercs mapametp E - B aTom
cJIydyac 3aJaHUC HC MNPCPLIBACTCA MO HCTCUCHUH OIPCACICHHOIO BPCMCHHU, a BBIIOJHACTCA OO0
koHIa. COOTBETCTBEHHO, BpeMsi cueTa OyAeT 3aBUCETh OT BHIOPAHHOTO CYETHOTO MOIYISI U
pa3Mepa MaTpuIlbl A1 HeTo. Bpemst 3a1aeTcst B CeKyH1ax.

8.3.2. CueTHble MOAYJIH

3amada COACPKHUT 3 pazIMUHBIX CUETHBIX MOJYJS, OOECIEeUMBAIOLINX 3arpy3Ky Ipoleccopa U
pe3epBUpPOBAaHUE NAaMSTH, a TaKXKe MOJACPKUBACT PEXHUM paboThl 0e3 3arpy3ku Iporeccopa.
CuyeTHbIi MOy YKa3bIBaeTcs 11-M mapamMeTpoM 3aauu ¥ MOKET OBITh OJJHUM U3 CIEAYIOIIHX:

e M (Matrix) - yMHOXeHHE 2-X KBaJpPaTHBIX MAaTpHIl 33JaHHOTO pa3Mepa. DIEMEHTBHI
MaTpuIlbl (0 YMOJTYAHUIO THIA int) TEHEPUPYIOTCS CIyd4ailHbIM oOpa3om. PesepBupyercs
namsTh Ui 3-X MaTpull.

e L (matrix Light) - yMmHOXeHHe MaTpHuIbl 3aJaHHOTO pa3Mepa caMoil Ha ceOs.
PesepBupyercs namaTh ais 1-i MaTpuLb.

e U (matrix_Ultralight) - umuTanus yMHOXEHHSI MaTPHUIL ITyTEM BBITIOJIHCHHS aHAJTOTHYHOTO
quciaa apu(METHUECKUX ONepalui Haj cilydailHbIMU uyuciaamu. Ilamare moj maTpuiy He
pe3epBUpYyETCSL.

e N (None) - HUKaKOro cueTa He IPOU3BOJIUTCS, BHITIOTHSIETCS sleep.

Ecnu nns u3mMeHeHMs! BpEMEHM CUeTa YKa3blBaeTCsl 3HA4YEHUE, OTIINYHOE OT E, TO cueTHbI MOyb
[0 UCTEYEHUU OTMPEEIEHHOTO BPEMEHU MpepbIiBaeT padoTy. B mpoTuBHOM ciiyyae BpeMeHa cuera
UTHOPUPYIOTCSI, U MOAYJb OTPAabaThIBAET 10 CBOETO €CTECTBEHHOTO 3aBEPILICHHS.

8.3.3. lIpumep
# HOMEepa HapaMeTpoB:
# 1 2 34 5 678910 11 12
taskArg = 20 20 C 40 40 C 1 5 R 1000 M 100

- BXOJIHbIE JaHHbIe 110 20 OalT Ha MOPIHIO, BEIXOJHBIC TaHHbBIE 110 40 OalT HA TOPIIUIO, BPEMSI CUET
M3MEHSETCA CIIydailHbIM 00pa3oM OT 1 10 5 cekyHa, BBIYMCIUTENBHBIA MOAYylb Matrix, pazmep
martpui] 1000x1000, 100 BEIYMCIUTENBHBIX TOPLIHIA.
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9. /lonoTHUTEIbHbIE YTHJINTHI

9.1. Ananu3arop Jor-aiiioB cepsepa X-Com’

Bo Bpems paGotsi cepBep X-Com® cozmaer nor-haii, B KOTOPOM (PHKCHPYIOTCS BCE 3ampochl K
cepBepy. Ilo ymomuanuio nor-gaitinbsl COXpaHAIOTCA B Karajgore xcom/gserv/log ¢ umenem
<paTta M_BpeMs 3alycKa cepBepa™>, MEepeonpeesiuTh UM U IIyTh MOKHO C IIOMOUIBIO IapaMeTpa
logFile B ini-¢aiine cepBepa. Ctpoku Jor-¢daiia — HaOOp 3amucel, pas/eICHHBIX CHMBOJIOM
TaOynALUu:

® BpeMs 3aMKCH COOBITHS B JIOT-(haiia

e [P-ampec MalKHBI, C KOTOPOUW MPHUIIIEIT 3aIIPOC K CEPBEPY

o B nepBoii crpoke (START) Bmecto [P-agpeca ykaswiBaeTcs ums (haiina HaCTpOMKH
cepBepa
® THWII 3ampoca:
o START —3anyck cepepa
STAT — 3anpoc nHpopMaIuu o Xoje pacueTa
TFILE — 3anpoc Ha ckauyMBaHWE KIMEHTCKON YacTH 3a1a4u
DFILE — 3anpoc Ha ckaunBaHUE BCIIOMOTATEIbHBIX (pailioB
TSR — 3anpoc HayaJIbHBIX JAHHBIX KJIUEHTOM
REQ — 3anpoc KIMeHTOM o4epeIHOM MOPLUHHI
o ASW — oTBeT OT KJIMEHTa ¢ pe3yJibTaTaMi 00padOTKU OPIUU
® mapameTpsl 3anpoca. Paznuuatorcs ans kaxaoro tuna. OCHOBHBIE TapaMeTphl:
o STime — Bpems Hayaa 00pabOTKH 3ampoca

ETime — BpeMsi oOkoH4aHUs1 00pabOTKH 3ampoca
File — umsa ckaunBaemoro ¢aiina (tomsko m1s TFILE u DFILE)
Length — pa3mep aiina niau nopruu
SId — upenTHUKATOP CECCHM KIUEHTA
Node — ums y371a KiIueHTa
Portion — Homepa moprmit
Time — Bpemst 06paboTku nopumu (-uit) Ha y3ie (ToabKo 11t ASW)
OS, CPUType, CPUNumCores, CPUFreq, CPUPerf, RAMSize — xapakTepucTuku
y37108B (Tonbko anst TSR)

O O O O O

O O O O O O O O

Jlnst aBTOMaTH3UPOBAHHOM 00pabOTKH Jor-(paiiIoB U MOITYYEHUsI CTATUCTHYECKOW MH(pOpMALUU O
3aBEpIICHHOM pacdere B COCTaB JUCTPHOyTHBa cucTeMbl X-Com’ BKIIOYEHA yTHIHTA
xcom/utils/XLogProc.pl. YTunura npuHumaer Ha BXOJ MM Jor-¢aiiia M co3aeT B TEKyIIeM
Katayiore Habop (aityioB, comepkammx HHPOPMAIHMIO O XOJE pacyeTa, MPEJHASHAYCHHYIO KaK IS
YTEHUS MOJIH30BATENIEM, TaK U JJISl MOCTPOSHUS rpauKoB ¢ UCToNb30BaHueM croponHero 10 (MS
Excel, OpenOffice Calc). YTrimra mo3BossieT ynpaBisiTh (GOpMaTOM BbIAAYM JAHHBIX — UMEETCS
BO3MOYKHOCTh yKazaHHs (aiina-mabioHa, B KOTOPOM OynyT MepeurclIeHbl HYXXHbIE HapaMeTphl
(mozmpoOHee cM. naiee).

3anycK YTUJIUTHI:
./XLogProc.pl <jor_dann> [onumn]

JlonmycTuMBble Onuu:

-1 <CeKyHJIbI> WnTepBan (B cekyHaax), COOTBETCTBYIOIIUH IIary 1o BpeMeHH B rpadukax,
0TOOpaKaIOMMX HWHTEHCHBHOCTh PA3IMYHBIX 3ampocoB K cepsepy. Ilo
YMOJTYaHHUIO - 60 CEKYHI.

-t <c¢baiin_mrabnona> | [llaGnon mnsa Beimaum obOmel wHGOpMamuu o pacyere. [lo ymomyaHuto
yuraeTcs mabiaoH u3 ¢aita default html.tpl, Ha ocHOBe KOoTOpOTO CTpOHUTCS
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daiin B popmare HTML.

-m <newl|add> Pexum 3amucu B co3gaBaeMble (ailibl:

- add — ¢aiinel HE Tepe3anuChHIBAIOTCS, JaHHBIC JO0ABISIOTCS B KOHEI]
CyIIECTBYOIUX (aitioB (ymoOHO s MaKeTHOH O0OpaOOTKH HECKOJBKHX
Jor-QaiinioB, Korjaa mo 3aJaHHOMY IIA0JIOHY CTPOUTCS CBOIHBIA OTYET IO
CEepHUH PacUETOB)

- new — ¢aiiIbl CO3/IAl0TCS WIIH MEePE3anrChIBAIOTCS (10 YMOIYAHHUIO).

-0 <ums_(aitna> WUms  ¢aitma, B xTopwiii Oyner 3ammcana oOmas wuHpopmanus. Ilo
YMOJTYaHUIO KMEET BU <uMs 3amadn>.html
-ot <ums_(¢aitna> Nms ¢aiina ¢ TaOMM4HBIMM JaHHBIMH 00 WHTEHCHBHOCTH 3aIllpPOCOB,

pa3OuTBHIX 1O BPEMEHHBIM HWHTepBajaM. [lo yMom4aHUIO HMeEeT BUJ
<umMms 3ajmaun>.general.txt

-op <ums_aitma> Nwms daitna ¢ TaOMMYHBIMU JaHHBIMH 110 KaKI0¥ mopiuu. [lo ymomuanutio
HUMEET BUJL <1/1M51_3az[aqn>.p0rtions.txt
-on <ums_(aiina> Nms ¢aiina ¢ TaONUYHBIMUA JaHHBIMU MO Ka)KIOMY BBIYUCIUTEILHOMY Y3I1Y.

ITo ymomuanuio uMeeT BUI <uMsl_3ajaun>.nodes.txt

€9 TestPl (2009-05-19 13:34:32 - 2009-05-19 13:37:53) - Mozilla Firefox 3l x|

File Edit Wew History Bookmarks Tools Help

Task: TestPl (data)
Started at 2009-05-18 13:34:32, 15t request at 2008-05-18 13:34:37, ended at 2009-05-19 13:37:53
Task arguments: 1024 1024 C 10241024 C 11 C 0 N 5000

General info Tasks Data transfers

Modes 10 Partions: 5000 #-Corn data output: 5242 Mb

Processes: 400 Code requests: 500 #-Com data input: 5.029 M|

Sessions: 500 Sent tasks: 5405 #-Com summary data transferred: |10.271 Mb
Server run time: 00:03:21 | |Received tasks: 5150

Working tirme: 00:03:16 || |¥-Corn clients efficiency: 95.23%

Tasks execution (clients) time: |01:26:43 | |Minimum task execution time: ||00:00:01

Effective server time: 18:35:00 | |Maximum task execution time: |00:00:01

#-Com server efficiency: 7.78% Average task execution time: |00:00:01

Tasks (per cluster)

. Clients  |Server Server |Code Sent  |Received |Tasks - (Clients  [MIN task [MAX AYG

Cluster MNodes [Processes |Sessions |- - Participation : . .
time time eff. requests |tasks |tasks lost eff. time task time |task time
msk.srce_skif |10 500 500 01:26:43 |18:35:00 |7.78% |500 5408 ||5150 %f?,?%) 100.00% 95.23% |00:00:01 |00:00:01 ||00:00:01

Data transfers {per cluster)
Cluster Qutput  |Input Summary  [MIN task in |MAX task in [AVG task in [MIN task out [MAX task out |AVG task out
sk, sroco_skif (5,242 Mb 5,029 Wb (10,271 Wb |0.001 Mb - |0.001 Mb - |0.001 Mb - |0.001 Mb 0.001 b 0.001 Mb

Puc.5. Ilpumep oToOpaxkeHus ¢aiina ¢ oOIUMHU JaHHBIMH O pacueTe

[Ipu 3anmycke ¢ mapaMeTpamu 10 yMOJIYAHUIO CO3AAI0TCS caeayroue Gaib:

e <pyms 3amaum>.html — comepxut obmmme cCBeACHHS O pacueTe (JaHHBIE O TMOIKIIOYCHHBIX
y3J1aX, BpEMEHHbIE JTaHHBIC, OIICHKHU 3(pPekTuBHOCTH pacueTa u T.4.). Ha Puc. 4 mpuBenex
npuMep oToOpakeHus (aitna ¢ 00IUMH CBEICHUSIMHU.

e <ums 3amaum>.general.txt — aiin  gug  aHanM3a  W/WIM - TIOCTPOEHUS  IpaduKOB
WHTEHCUBHOCTH 3aIIPOCOB PA3IMYHBIX TUIIOB, MIPUXOAAIIUX K cepBepy. MiMeer criemayronryro
CTPYKTYPY (CTOJIOBI JAHHBIX PA3ACIISIIOTCS CHMBOJIAMHU TAOYJISAIINN ):

O YHCIIO U BpeMs

o Kon-Bo 3ampocoB Tuma TSR (cBemeHumst o 3amadye) KIMEHTaAMH 3a YKa3aHHBIN
MHTEpBAJI BPEMEHHU, MO KakIoMy kinactepy (cronmbusl "TSR,<ums kmactepa>") u
cymmapso (ctonoer; "TSR,SUM")

o kon-Bo 3ampocoB Tuna REQ (monydyeHwe KIMEHTaMU MOPLUH), TO KaXIOMY
kiacrepy (cronbusl "REQ,<umst_kmactepa>") u cymmapso (cronoer; "REQ,SUM")
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KOJ-BO 3anpocoB Tuna ASW (O0TBETHI KIMEHTOB), IO KaXJAOMY KiacTepy (CTOnOIbI
"ASW,<ums_xnactepa>") u cymmapso (crosoder "ASW,SUM")

aKTUBHOCTH KJIMEHTOB (00Illee YMCIIO 3aIIPOCOB BCEX TUIIOB K CEPBEPY), MO KAKIOMY
kiacrepy (cronoubl "ALL,<ums_kmactepa>") u cymmapso (cronbert "ALL,SUM")
o0beM JaHHBIX (B OaifiTax), OTMIpaBICHHBIX CEPBEPOM KJIHMEHTaM, IO KaKJIOMY
kiacrepy (cronbusl "OUT,<umsa_kmacrepa>") u cymmapso (cronber "OUT,SUM")
o0beM JaHHBIX (B 0ailiTax), OTHPABICHHBIX KIMEHTAMH CEpBEpPYy, MO KaKIOMY
kiacrepy (cronousl "IN,<umskmactepa>") u cymmapso (cronber "IN, SUM")
CyMMapHBbIi 00beM Tpaduka Mexay (B 6aliTax) MeXay KIMEHTaMU U CEPBEPOM, IO
kaxnomy kiacrepy (cronomsr "INOUT,<ums kmactepa>") u cymmapHo (cTomoert
"INOUT,SUM")

e  <pMms_3amadn>.portions.txt — ¢daia I aHATM3a WA TOCTPOCHUS TPAPUKOB MO KaXKIOM
nopuuu. CTpykTypa:

(@)

Portion - HomMep mopiun

o Node - uaeHTUdUKaTOP KIMEHTA, TOCTIETHUM 00pab0TaBIIETo TaKyIO MOPLHUIO

o ClientTime — Bpemsi 00pabOTKH MOPITUHU HA y3J1€

o ServerTime — Bpems, polieaiiee OT Hayajaa BBLAAYM IO 3aBEPLICHUS MOJTYYCHUS U
00pabOTKH ATOU MOPIIUH CEPBEPOM

O

REQLength - pa3mep ucxoHO#M Mopuuu

o REQOverhead — nHakiagHble pacxoabl cepBepa Ha (HOpMUPOBAHHE MOPLUUH (pa3HUIIA
MEXy BpeMEHaMH Havajia U 3aBepIlIeHUs 00pabOTKH)

o ASWLength — nnuna pesynbrata 06pabOoTKH MOPLUUU

o ASWOverhead - HakmamHple pacxoisl cepBepa Ha 00pabOTKY pe3yJIbTHPYIOUIEH
nopiuu (pa3HuIa MEeX/1y BpEeMEHaMHU Havyalla ¥ 3aBeplIeHust 00paboTKM)

e <ums 3amaun>.nodes.txt — ¢aiia nus aHaNM3a W/WIU TOCTPOCHHS TPA(QUKOB MO KAKIOMY
KIIMEHTY (CUMUTAIOTCS YHUKAIbHBIC HICHTU(UKATOPHI KIHEHTOB). CTpyKTypa:

o Node — unentudurarop KIMeHTa

o TSRs —4nci0 3anpocoB Ha MOTYyYSHUS UCXOAHBIX TaHHBIX O 3a/1a4e

o REQs — uucio 3anpocoB nopiui

o ASWSs — unucio Bo3BpallleHHbIX PE3yIbTaTOB

ITpu HeoOxommmocTH copMUpOBaTH BbIAAYy OOIIeH HH(POPMALUU O pacdere, OTIUYHOM OT
dbopmaTa 0 yMOJTYaHHUIO, MOXKHO HCIIOJIH30BaTh (C MOMOIILIO0 OMIMH -t) ¢daiia madiioHa BIIAYH.
JlanHBIA (aiiT MOXKET UMETh MPOU3BOJIBHYIO CTPYKTYpY. sl MOACTaHOBKU JaHHBIX O pacyere B
(ailsie UCTIONIB3YIOTCSI METAlIEPEMEHHBIE, BXOXKIEHUS KOTOPBIX Oy1yT 3aMEHATHCS HA HEOOXOAUMBIE
JaHHbIE (CM., HaTIpUMep, CTPYKTYpY Qaiina default html.tpl). JlomycTumblie MeTanepeMeHHbIE:

<%LogFileName%> Wwms ananusupyemoro jor-gaiina

<%TaskName%> Nms 3agaun

<%TaskArgs%> AprymeHTsl (BXOIAHBIE TaHHBIC) 3a]a4H
<%ServerName%> AJpec XxocTa, Ha KOTOPOM paboTal cepBep
<%StartTime%> Bpewmst 3anycka cepsepa

<%FirstTSRTime%> Bpewms nonydenus cepsepom nepsoro 3anpoca tuna TSR
<%EndTime%> Bpewmst 3aBepiienust paboTsl cepBepa

<%TotalTime%> Ob1ee Bpemst pabOTHI cepBepa

<%TotalWorkingTime%>

Bpemst paboTbl cepBepa, HauWHas C IOCTYIUICHHS IE€PBOTO
3ampoca (T.e. 6e3 yueTa Ha4yaJIbHOTO OKUIAHWSI KIIMEHTOB)

<%0OutDataFile%> Ums  aiinma, B KOTOpBIH coXxpaHsieTcsl Bblgadya oOImei
uHpopMaun

<%Nodes%> Yucno y37m0B, y4YyacTBOBaBIIMX B pacueTe (CUMTalOTCA
yHUKanbHble [P-anpeca)

<%Sessions %> YuCIl0 KIIMEHTCKUX CECCUU
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<%Processes%o> Yucno KIIMEHTCKUX IIPOLIECCOB C YHUKaJIbHBIMU
HUIEeHTU(DUKATOPAMHI

<%ServerTime%> VYcnoBHOE CcymMMapHOe€ BpeMs CcepBepa, IOTPaueHHOE Ha
00paboTKy KaXKJI0# MOPIHH

<%ClientsTime%> CymMmapHOe npolieccopHoe BpeMsi 00pabOTKH MOPLUUIA Ha y3lax

<%ServerEfficiency%>

OTHoOIIEHUE CEepPBEPHOTO0 U KIMEHTCKOTO BPEMEHHU — OIleHKa
s pexTuBHOCTH pabOTHI CEPBEPHON YaCTH

<%Portions%o> OO11ee ynca0 Nopuui

<%TSRs%> Yucno 3ampocoB tuna TSR (monyuenue cBeneHuil o 3aaaye) K
cepBepy

<%REQs%> Yucno 3anpocos tuna REQ (monydenue nopuuit) k cepsepy

<%ASWs%> Yucno 3anpocos tTuna ASW (oTmpaBka pe3yiabTaToB) K CEpBEPY

<%ClientsEfficiency%o>

OTHOIIIEHUE YHUCIIAa OTIPABICHHBIX K YUCIY MPUHATHIX MOPLIUN
(xapaktepuzyer 3(OPEKTUBHOCTh PadOTHl KIWEHTOB C TOUYKH
3peHHsI TOTEPh MOPITHiL)

<%MinTaskTime%> MunnmaibHOe BpeMs 00pabOoTKH MOPLKHU Ha y371e

<%MaxTaskTime%> MaxkcumanbHOe BpeMsi 00pabOTKM HOPIHMHU Ha y3J1e

<%AverageTaskTime%> Cpennee Bpemsi 00pabOTKH NOPIHiL Ha y31€e

<%ServerDataSum%> CymMapHbIii 00bEM JaHHBIX, MOJTYYEHHBIX M OTHPABICHHBIX
cepBepoOM

<%~ServerDataln%> CymMapHbIit 00beM JTaHHBIX, TOJYYEHHBIX CEPBEPOM

<%ServerDataOut%> CyMMapHbIii 00beM TaHHBIX, OTIIPABICHHBIX CEPBEPOM

<%/ClustersInfoTableHead %>

3aro10BOK TaOJIUIIBI C OOIIMMU JAaHHBIMH 110 KOKJIOMY KJIaCTepy

<%ClustersInfoTable%>

Teno Tabnuipl ¢ OOIMKUMU JAHHBIMU 110 KOXKIOMY KJIacTepy

<%ClustersDataTableHead %>

3arojloBok TaOMUILI C JAHHBIMH O CETEBLIX OOMEHax Mo
KKJIOMY KJIacTepy

<%ClustersDataTable%>

Teno Tabmuipl ¢ JAaHHBIMH O CETEBBIX OOMEHaX MO KaXIOMY
KJIacTepy
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10. O6ecnneuenue 0e3onmacHoctTu B cucreme X-Com

10.1. KpaTkoe onucaHue UCIMOJb3yeMbIX CPEACTB

B memsx 3ammrtel OT aHanm3a w/uiau Moaudukanus Tpaduka B XOJe paclpene’eHHBIX
pacyeTroB, a TaKXKe OT IOAMEHbl OJIHOW W3 CTOPOH IMepelladyd JaHHBIX B CHCTEME X-Com?
pealn30BaHbl MEXaHW3Mbl HICHTU(UKAMKM KIMNEHTOB WM CEpBEpOB, IMH(poBaHUS Tpaduka u
BepuduKaluu pe3ynpTaToB BbiunciaeHuil. [llndposanue Tpaduka cepbe3Ho 3aTPyAHSET €ro aHaAIU3
u Momudukammio. Maentudukanus npu KakoM-Tu00 OOIIEHUH KIMEHTa ¢ CePBEPOM IO3BOJISIET
YCTaHOBUTH, SBJSIOTCS JIU 00€ CTOPOHBI JOBEPEHHBIMH. JTO HE JAeT 3JOYMBILIUIEHHUKY HUX
IIOJIMEHUTD WJIA BHEJPUTDH CBOETO KIIMEHTA.

Mexanusmbl waeHTHGUKAIMK W mU(poBaHus peann3oBaHbl ¢ moMoripio OpenSSL  —
OTKpBITOM peanu3auuu nporokosoB TLS/SSL, a Tawke yTwiuT Ui mm@poBaHuUs, CO3TAHUSA
nentpoB ceprudukammu  (LC), mposepkn ceprudukatoB u ap. B wimentckoil wactu X-Com’
ucnonbszyercs monynb Crypt::SSLeay, obecreumBaroniuii momnep:xkky mnportokona HTTPS s
LWP::UserAgent (libwww-perl). B cepeproit wactu X-Com g momaepkku TLS/SSL
HeoOxomumer moaynu Net::SSLeay, [0::Socket::SSL. u HTTPS::Daemon::SSL. I1pu nogkmoueHnn
kimenta npousBoautcs SSL handshake, koropslii mapamerpusyercs ykazaHwem cepTudukara u
KJII0Ya CepBepa, a TAKXKe TUPEKTOpUH ¢ cepTudukatamu goBepeHHbIx LC.

Kaxnprii paboTaromuii KIMEHT WM CEepBEP JOJDKEH HCIOIh30BaTh COOCTBEHHBIC KITIOUW
mudpoBanus U coOCTBeHHbIN cepTudukar. [TocKONIbKY OIHO JIMII0O MOXXET OTBEYaTh 3a paboTy
cpa3y MHOXecTBa KIHeHTOB X-Com’, GBUTO MPETOXKEHO HCIIONB30BaTh CePTU(MUKATHI, YCIOBHO
HasbiBaeMble CepTuUKaThl AJMHUHHCTPATOPA KIMEHTOB, KOTOPhIE MOTYT OBITh MCIOJL30BaHBI B
KauecTBe ceptudukara JjokanbHoro ILIC, mnpenHasHaueHHOro MJig TOJIMCH CEpTU(PUKATOB
KJIMEHTOB, HAXOISIIMXCS B BeICHUH AJIMHMHUCTpaTopa. B TakoM ciyuae, /Ui TOro, 4ToObl cepBep
MOT ayTeHTU(UIUPOBATH KIMEHTA C CePTUPHUKATOM, MOJIHUCAHHBIM aIMUHUCTPATOPOM KIIMEHTA, B
mupextopur TRUSTED Ha cepBepe H0JDKHBI JeKaTh CepTUPHUKATH aIMUHUCTPATOPa, cepTuduKar
nosepenHoro L[C, moanucaBmiero ceprudukar aiMUHHCTpATOpa, M Tak jaajee 10 cepTudukara
kopHesoro L[C.

Jnst Toro, 4TOoOBI KJIMEHT MOT ayTeHTH(hUIHpOBaTh cepBep, B aupektopun TRUSTED
JOJDKHBL OBITH cepTu(UKaThl, cocTaBisgomyo 1enouky ot LIC, moamucaBiiero ceprudukar
cepsepa 10 kopHeBoro LIC. @aitnel CRL, uznanasie kaxapiM [{C U3 ymOMSIHYTBIX IIEMOYEK, TAKKE
nowkHel npucyrctBoBath B TRUSTED, 4uro mpeceder ycnemHyio ayTeHTH(HUKAIMIO CTOPOHBI,
TTOJTB3YIOIEHCST HE ACHCTBUTEIBHBIM CEPTU(PUKATOM.

10.2. Co3nanue cepTuuKaToB cepBepPOB U KJIUEHTOB

[Tepen HayaoM pabOTHI B peKUME C MOACPKKON M poBaHUs TpeOyeTcst co3aaTh (aitiibl
KII04ed U CepTU(HKATOB cepBepa M KIUEHTOB. B nuctpulOyTus X-Com® BXOmAT CKPHUIITBI-
o6onoukn OpenSSL mst Benenus Certification Authority B ctangaptaoit koHpuryparun OpenSSL
(ucnonb3yemslii (aitn kKoHpUrypanuu ykasas B nepemennoi okpyxxerus $SSSLEAY CONFIG nnu
HaxoauTcss OObIYHO B /etc/ssl/openssl.cnf 6 Linux u OpenSSL\bin\openssl.cfg ¢ Windows):
rootCA.pl u adminCA.pl. Taxxke B auctpuOyTuBe comepkuTcs npumep (aiina KoHpHUrypanuu
OpenSSL openssl _example.cfg c onuncanrem Bcex mapameTpoB.

Ckpunt rootCA mpennasHaueH Juisi cozganus kopueBoro Certification Authority, co3nanus
MOJIMCAHHBIX (DANIOB CEPTUPHUKATOB CEPBEPOB M CEPTU(UKATOB AAMHHUCTPATOPOB KIHEHTOB.
Ckpunt adminCA npennasHauen i co3nanus Certification Authority agmMuHECTpaTOpa KIMEHTOB,
BBIITYCKa CEPTU(UKATOB KIMEHTOB, HAXOISIMXCSA B BEJCHUM aJMHUHUCTPATOPA, AYyTEHTUYHOCTb
KOTOPOT'O JIOJKHA OBITh TOATBEPKJIEHA CEPTUPHUKATOM, BBIIAHHBIM C HCIIOJIb30BAaHUEM KOPHEBOTO
CA.

@aiin xoHurypauuun OpenSSL 3amaer 3HaYeHMS, WUCHOJIB3YyEMBIE O YMOJYAHUIO TPU
BeaeHun CA, omucanue CTpyKTypbl KaTamoroB CA (CTpyKTypa KaTajoroB, OlucaHHas B (hailie
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openssl _example.cfg HeoOxomuma it kKoppekTHOUH paboTel ckpunToB rootCA m adminCA), a
TaKKe MmapaMeTphbl U OTPAHUYCHHUSI, BIMSIONTUE Ha MpoIiecc paboTel mojs3oBareds ¢ OpenSSL.

Bce co3maBaemble cepTuduKkarhl, (aiinabl  KiIo4el, (aiiibpl  3ampocoB Ha  BBLAAYY
ceptuduKaToB U (pailyIbl CMUCKOB OTO3BAHHBIX cepTU(PUKATOB XpaHsTcs B hopmare PEM.

[Ipu co3maHuM KaxI0ro HOBOTO cepTU(UKaTa IMOJB30BATEII0 IPEIaracTcsi BBECTH
NBYXOYKBEHHBIH KOJ CTpaHbl, TOpOJ, Ha3BaHWE OpPraHM3allMd U MojapasneneHus, a Tak ke CN
(Common Name — uMst yJOCTOBEpSIEMOM CYIIHOCTH HJIM MM NoJb3oBarensd) u e-mail. IIpu sTom,
€CJIM CO3/1a€TCSl HOBBIM 3aKPBITHIM KIIIOY, MOJIB30BATEN0 OyAeT MpeIIoKEHO BBECTU Mapolib AJIs
TOro, 4roObl XpaHUTh M TepeAaBaTh KU B 3ammdpoBaHHOM Buzae. g mambHeiimero
MCIOJIb30BAaHUS CO3JJaHHBIX KJIIOUEH MOCIie X pa3MelIeHHs Ha 1IeJIEBbIX MAIIMHAX, UX HE00X0IUMO
pacudpoBats. [l 3T0ro HE0OXO0AUMO BHITOIHUTH KOMaHIY

openssl rsa -in <dann sammbpoBaHHOTO KJKYa.pem> —out <BHXOZHOM Odain.pem>
IIpH 5TOM ITOJIB30BATCIIO NPCJIaracTCs BBECTU yK%aHHBIﬁ IIpu CO3AaHNU KJIt04Ya IapoJib.

ITapameTtpsl 3amycka 11 rootCA u adminCA:

-newca Co3naHue CTPYKTYphl KaTajaoroB Jjisi HoBoro CA B TeKylled AUPEKTOPUH,
CO3J1aHHE U TIOJIHUCh KOPHEBOT'O CepTU(HKATA.

[Ipu sTomM rootCA co3maer caMmOIOANUCAaHHBI KOpPHEBOM cepTudukar, a
adminCA co3/1aeT daiin-3anpoc Ha BbIIAYY cepTuduKaTa
./demoCA/careq.pem, KOTOpBI HEOOX0AUMO moanucaTh rootCA 1 TOMECTHTh
noJy4eHHbIH cepTudukar B daiin ./demoCA/cacert.pem

-newcert Coznmanue (aiina 3akpbITOro Kiro4a <newkey.pem> u moanucaHHoro (aiina
<newkey.pem> | ceprudukata <newcert.pem>.

<newcert.pem>

-sign Co3nanue (aiina ceprudukata cepBepa WIM KIHMEHTa <newcert.pem> Ha

<request.pem> | OCHOBE 3aIlpoca Ha BbIJady cepTudukaTta <request.pem>.
<newcert.pem>

-revoke Ot3biB (haitna ceprudukara <cert.pem>. Takoit cepTuduxar B 6aze JaHHBIX
<cert.pem> CA OyneT YucCiIuThCs HeJICHCTBUTENBHBIM.

-gencrl Co3maHue crrcka OTO3BaHHBIX CEPTH(UKATOB Ha OCHOBE mMerommxcs B CA
<crlfile.pem> JAHHBIX 00 0TO3BaHHBIX cepTudukarax B Buje daitna CRL <crlfile.pem>.
Tonbpko it bt

rootCA:

-signca

<careq.pem> Coznanue ceptudukara <cacert.pem> mis adminCA Ha ocHOBe 3ampoca

<cacert.pem> | <careq.pem>.

[Tpumep crieHapus ucnoib30BaHus KOpHEBOro CA:

1. Ilomectuts ¢aitn rootCA.pl B mycTyro AMPEKTOpUIO, KOTOpas OyIeT B JalbHEHIIEM
UCIOJNIb30BaThCs i XpaneHus fanHbix CA. Hanpumep, /home/user/MyRootCa.

2. W3 3TOol AUPEKTOPUHU BHIOIHUTH KoMaHAy perl rootCA.pl -newca. J[lanee nmonb30BaTeNto
OyZeT MpeasioKeHO BBECTH MapoJib AJIS 3alUThI 3aKphITOro Kiroya CA U TaHHBIE, KOTOPHIE
Oynyt B panbHeWmeMm comepxarbcsi B ceptuduxate CA. Tlpu BBIOTHEHUH yKa3aHHOU
KOMaHJIbl B tupekropun /home/user/MyRootCa co3naerca HeoOxomumas s BeaeHus CA
CTPYKTYpa KaTaJIOTOB:

o /demoCA
= /certs — Oupekmopus, 8 KOMOpou XPAHAMCs U30AHHbIEe CePMUPUKAMbL
= Jerl — Qupexmopus 015 Xxpanenust CNUCKO8 OMO368AHHBIX CEPMUPUKAMO8
= /newcerts — aIbMEPHAMUBHASL OUPEKMOpuUsi Ol XPAHEeHUs U30AHHBIX
cepmughuxamos

35



= /private — oupexmopusi, co0epacawas 3aKpvlmoie Kio4u
e cakey.pem — ghaiin 3akpvimoco knroua CA
= cacert.pem — cepmugpuxam CA
= careq.pem — 3anpoc CA
= crlnumber — gatin-cuemyux HoMEPOB CNUCKOE OMO3BAHHBIX CEPMUPUKAMOE
* index.txt — wuHOeKkcHblll  (halil-cNUCOK  UBOAHHLIX U  OMO38AHHLIX
cepmughuxamos
= serial — gatin-cuemuuk cepuiinvix Homepos cepmupuxkamos
[Tpu mosnyuenun 3amnpoca Ha co3nanue ceptudukara (¢aitn popmara PEM), B 3aBUCUMOCTH

OT MmpeamnojaracMoro €ro HasHau€Hus CJICAYCT BBIIIOJIHUTh KOMaHYy
perl rootCA.pl -signca <nyTe k bdanny sBampoca> <bamn ceprmbmxara>

B cllyyae, Korja cepTu(UKaT MpeaHazHaueH i ucrnonb3oBaHus B CA agMHHHCTpATOpa,

NN
perl rootCA.pl -sign <nyTe k banny sanpoca> <bann ceprudpmkara>

JUIs  cIyyaeB, Korja Takod cepTu(duKar Juisi BBIIycKa JApPYTUX CEepTH(PHUKATOB
HCIIONB30BaThCs HE OyneT (HampuMmep, ecinu cepTudukar TpedyeTcs sl ayTeHTHDUKAITTT
cepBepa X-Com). [Ipu co3nanuu cepTuuKaTOB 3aNPAITUBACTCS AP0 3aKPHITOTO KIF0Ya,
KOTOpPBIN 3a7aBajcs npu co3aanuu Kopaeroro CA.

CymiecTByeT BO3MOXKHOCTHh CO3/1aBaTh CEpPTU(PHUKATBI CepBepa U KIHUEHTOB BMECTE C

(haiiiaMu 3aKPBITHIX KIIOYEH C ITOMOIIBI0 KOMaH Ibl
perl rootCA.pl —-newcert <mnyTe K bdanny kioua> <OyTe K danny ceprmupmxarTa>

IIpu sTOM monb30BaTeNt0 HEOOXOAMMO OyAET BBECTH NapoJb Ul 3alUThl 3aKPBITOTO
KIII0Ya, a TaKKe JaHHbIe mojeil ceprudukara. OgHako, U3 cooOpakeHHil 0e30MacHOCTH,
UCIOJIb30BAaHUE BO3MOYKHOCTH CO3JaHUs CepTH(UKATa B Mape C 3aKPbITHIM KIOYOM HE
PEKOMEHIYeTCs, €CIU CYIIECTBYET ONAaCHOCTh Kpaku (hailyIoB 3aKPBITHIX KIFOUEH.

ITpumep cruenapus ucnoas3oBanus CA agMUHHCTpaTOpa KIMEHTOB!

1.

2.

[Tomectute ¢aitn adminCA.pl B mycTyro IUpeKTOpuio, KOoTopas OyaeT B JajdbHEHIIeM
UCIONIb30BaThCs i XpaneHus: fanHbix CA. Hanpumep, /home/user/MyAdminCa

W3 »5TOM JUPEKTOpPUM BBIIOJHUTH KOMaHAY perl adminCA.pl -newca. [lanee
MOJTb30BATENI0 OYAET MPEIIOKEHO BBECTH MApOJb JUIS 3aIlUTHl 3aKpbiToro kiroda CA u
JaHHbIE, KOTOpble OyAyT B JaybHeiimeMm coaepkatbcs B ceprupukare CA. Heobxoanmo
YYUTBIBATh, 4TO TIpH BBOE oyt CN (common name) ero 3Ha4eHUe JOJDKHO OTIMYATHCS OT
CN Bcex apyrux cepTuUKaToB, ucrnonb3ywmuxcs B padore X-Com (CN kopaeBoro CA,
CA npyrux aaMUHUCTPATOPOB KIMEHTOB). [Ipw BBIIOJIHEHMHM YyKa3aHHOW KOMaHIIbI B
mupekropun  /home/user/MyAdminCa co3mgaercs HeoOxomumas st Beaenus CA
aHanmorn4Hasi rootCA CTpyKTypa KaTajaorosB.

@aiin /home/user/MyAdminCa/demoCA/careq.pem B AanbHEWIIEeM HEOOXOAMMO TeEpenaTh
BIaAeNbIly KopHeBOrOo CA, 9TOOBI TOT CO3/1aJ1 HAa €T0 OCHOBE TMOMUCAHHBIA KOpHEBBIM CA
ceprudurar s CA agmunuctparopa. [lomydeHHblil cepTudHUKAT HEOOXOAUMO TOMECTHTh
B (aitn /home/user/MyAdminCa/demoCA/cacert.pem

Jns co3manus ceprudukara KIMEHTa Ha OCHOBE 3ampoca Ha BhIJAYY cepTUdUKaTa B

dbopmare PEM Heo0X01MMO BBITIOJIHUTh KOMaHIY
perl adminCA.pl -sign <¢ain sanpoca > <bdann ceprmupmxara >.

[Ipy BBHINOJHEHMHM KOMaHAbl HEOOXOAMMO BBECTH MAapojb 3aKPBITOIO  KIIOYA
aIMHHHCTPATOPA KINEHTOB.
CymiecTByeT BO3MOXKHOCTH CO37aBaTh CEpPTU(UKATHI KIWEHTOB BMecTe ¢ (aiimamu

3aKPBITEIX KJIFOYEH C IIOMOIIIBKO KOMAaHIbI
perl adminCA.pl —-newcert <mnyTe Kk danny kioua > <OyTe K bdanny ceprmpmxara >

ITpu 3TOM moabp30BaTeN0 HEOOXOAMMO BBECTH Mapob AJIS 3alUTHl 3aKPHITOrO KIOYa, a
TaKXe JaHHbIe mosel ceptudukara. Vcnonp3oBanue JaHHON KOMaH]Ibl HE PEKOMEHyeTCs,
€CJIU CYILECTBYET OACHOCTh Kpaku (hailyIOB 3aKPHITHIX KIIHOYEH.
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OT3BIB U M3/1aHUE CIIMCKOB OTO3BAHHBIX CEPTU(PUKATOB:
1. B cinydae ecnu nmMeeTcsi 1O0CTOBepHasi MHGOpMAIUs O Kpa)ke 3aKpBITOrO KJo4a KOro-indo
u3 nepxkareneil ceprudukaroB, u3naHHeix CA monbp3oBaTens (WM B Cilydae, KOrza ecTb
JIpYrUe OCHOBAHUS TPEKPATHTh JCHCTBHUE KAKOTO-THOO W3 M3JAaHHBIX CEepTU(PHUKATOB),

HBOGXOHHMO]MﬂHOHHHTBKOMaHHy
perl rootCA.pl -revoke <bpanmn ceprupmxara>

(adminCA BmecTo rootCA B 3aBucuMocTH OT ucnonszyemoro CA). B B/l CA monb3oBarens
TAHHBIN cepTuduKar OyeT MOMEYeH KaKk OTO3BAHHBIN.

2. Jlns m3naHus crrcka oTo3BaHHBIX cepTudukaroB (CRL) HE0OX0AMMO BBIMOJTHUTHE KOMaHIY
perl rootCA.pl —-gencrl <bdamn CRL>

(adminCA BmecTo rootCA B 3aBUCHUMOCTH OT HcToiib3yeMoro CA).
10.3. 3anyck cepBepHoii yactu X-Com

Ilepen 3amyckom cepBepa X-Com® B pexuMe C TOAJNCPKKOW MmHUDPOBAHUA W
ayTeHTU(UKAMU HEoO0XO0AMMO co3aaTh Qaiinm 3akpeiToro kimoua cepepa B ¢opmare PEM u
ceprudukar (taxke B ¢popmare PEM), moarBepkaaromuii  ayTeHTUYHOCTh cepBepa. it aToro
MOKHO BOCIIOJIb30BaThcs OJHUM M3 cKpunToB CA, ONMCaHHBIX BBINIE, KAKOW-THMOO CTOpPOHHEH

yrunaton s BeaeHus Certification Authority, wiii BEITOTHUTE CHaYalla KOMaHTy
openssl req —-newkey rsa:<pnmHa Kiod4a, 6muT> -—-keyout <bdarn kawua.pem> -—-out <bpann
Banpoca Ha BHpady cepTubmkara.pem>

MoCJIe 4ero TOJy4uTh cepTU(UKAT Ha OCHOBe (aima 3ampoca Ha BbIgady cepTudUKaTa y
nosepennoro Certification Authority.

[Ipn BKIIOYCHHOW ayTeHTHU(PUKAIHMH KIUEHTOB, HEOOXOAMMO, dYTOOBI cepTH(HUKATHI
noepeHHBIX CA (B TOM umcie cepTuuKaThl aIMUHUCTPATOPOB KIIMEHTOB) U CIIUCKH OTO3BAHHBIX
cepTudUKaTOB JIeKaTH B OAHOM Kartajore. Daiiabl MomkHB MMeTh uMeHa <x509 hash>.10 (.rl,
12...), rae x509 hash — 3HaueHue X>MI-PYHKIUH, BBHIYMCICHHOW IO HWMEHHM JepiKaTes

ceprudukara, KOTOPOE€ MOKHO IMOJTYYUTh, BEITIOJHUB KOMaHIY
openssl x509 -hash —-in <dpamn ceprmdpmxara mam crl> —noout

Jns  mosnydeHUsT TaKOM CTPYKTypbl HUMeH (aillloB JOCTaTOYHO TOMECTHTH (aiiibl

noBepeHHBIX CA B OJIMH KaTaJIOT U 3ayCTUTh CKpunT ¢_rehash.pl cnemyromum o6pazom:
c_rehash.pl <nyTe kK KaTajgory>

ConepxuMoe 3TOTO Karajora B JajbHEUIIEM HCHOJb3yeTcs cepBepoM X-Com Il MPOBEPKHU
CepTHU(PHUKATOB KIMEHTOB.

[TapameTpsl cepBepa g paboTHl € MOAACPKKOH IHM(POBaHUS W ayTEHTH(PHUKAIMU
KJIMEHTOB (YKa3bIBAIOTCS B .ini-daie):

useSSL Pexum mmdposanus:

noverify — pexuM ¢ nojaepkor mudpoBaHUsS W ayTeHTU(UKAIUKA cepBepa.
AyTeHTH(UKAIMS KIMEHTOB HE MPOM3BOAMTCS, MMOITOMY yKa3zaHHE IapameTpa
SSLdir e Tpebyercs.

verify — mudpoBanue u ayreHTH(pUKALINS KIMEHTOB U CEpBEpa BKIIIOYECHA.
verifycrl — mmdpoBanue u ayreHTHPUKAKSA KIUEHTOB M CEpPBEpa BKIIOUCHA,
IIPU 3TOM JIONIOJTHUTEIBHO BKIIIOYAETCS MpOBepKa Beex ceprudukaros mo CRL.
(Imss  koppekTHOW paboThl B TaKOM pEXKHME HEOOXOIWMO, YTOOBI
ycraHoBneHHast Bepcus 6nbnmmnorex OpenSSL Obina He Hike 0.9.7b)

Bce npyrue 3HaueHMs WM OTCYTCTBME yKa3aHMe napaMerpa useSSL
MOJPa3yMEBAIOT OTKIIOUEHHE peXUMa MH(PpPOBaHUS U ayTEHTU(PHUKAIUH
cepBepa u kiaueHTOB. IIpu 3TOoM 3Hauenus mapamerpoB SSLkey, SSLcert u
SSLdir urHOpUpYIOTCSI U MOTYT OBITH OITYIIEHBI.

SSLkey ITonHbBIN MyTH K (aiiay 3aKpBITOrO KIIH04a CepBepa.

SSLcert [Tonublii myTh K (aitny cepTudukara cepsepa.
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SSLdir [TonHBIN MyTh K KaTaJIOTy JOBEPEHHBIX CEPTU(PHUKATOB U CIHCKOB OTO3BAHHBIX
cepTu¢HUKaTOB.

[Ipu BKIIOYEHHOM IIM(POBAHUH CEPBEP MCMONB3YET I OOIICHUS ¢ KIMEHTaMH MPOTOKOJI
https.

10.4. 3anyck kiaueHTa X-Com®
[lepen 3amyckoM KJIMeHTa X-Com?” TaKxe HeoOGXOIMMO HMETh B HAIHUAH (haiiel KiTr04Ya 1
cepTH(HKaTa KIMEHTA, a TaK)Ke TOMECTUTh cepThdukatsl 1oBepeHHbIX CA u CRL B oTaenbHbIN

KaTaJior, epenMeHOBaB (aiiibl ¢ UCMOIb30BaHWEM ckpumnTa ¢_rehash.pl.

[TapameTpsl KOMaHJIHOW CTPOKH IJis 3allyCKa KIHWEHTa C TMOAJACPXKKOW mudpoBaHus W
ayTeHTU(UKALMU cepBepa M KIMEHTOB!

--key-file [ToHbIN TyTH K (haiisTy 3aKphITOTO KITI0Ya KJIMEHTA.

--cert-file [onmHbIi MyTh K Qaiiny cepTudUKaTa KIUCHTA.

--ca-path [TonHBINA MyTH K KaTaJIOTy TOBEPEHHBIX CEPTH(PHUKATOB M CIIHCKOB
OTO3BaHHBIX CEPTU(UKATOB.

IIpu BxmouenHom mmdposanuu, B URL cepsepa X-Com” B kadecTBe [IPOTOKOIA
yKa3bIBaeTcs https BMecTo http.

[Tpumep 3amycka kiueHTa 6€3 MUpPOBAHUS:
perl -T client.pl -s http://localhost:65002/

[Tpumep 3amycka KJIMEHTa ¢ MOAJIEPKKOM MIHM(PPOBaHUS U AyTEeHTU(UKAIIUH CEpBEpa:
perl -T client.pl -s https://localhost:65002/ —-—-ca-path /home/user/certs/trusted

[Ipumep 3amycka KIMEHTA ¢ TOAACPKKON MUGPOBAHUS U ayTCHTH(PUKAIINKI KJITUESHTOB 1
cepBepa:
perl -T client.pl -s https://localhost:65002/ —-—-ca-path /home/user/certs/trusted
—-key-file /home/user/clientkey.pem —--cert-file /home/user/clientcert.pem
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