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OVUOAKTUYECKUMN MJAH

Knaccudukauma, coctaB m CTpykTypa nporpammHbix cpeacts AUC.
OnepaunoHHble cucTeMbl. HasHavyeHMe M COCTaB COBPEMEHHbLIX OMepaLMoHHbIX
cucteMm. WHTterpaumsa ceteBbix OC pas3nuyHbix TMnoB. CpeacTsa aBToMaTn3daumm
npoektnpoBaHua AUC. Asbikn 4GL n CASE-cuctembl. Cpencrea peEVHXMHUPUHTA.
OCHOBbI 0OBEKTHbIX pacnpeneneHHblx TexHonornm — ctaHgaptel CORBA, DCOM,
RMI. MporpammHoe obecnedeHne mnHtepdeicos AUC. Knaccudukaums, coctas U
CTpYKTypa TexHundeckmx cpencts AVIC. PabGoune ctaHumun. CepBepbl. YnpaBneHus
ONCKOBbIMM MaccuBamu. CTaHgapTusaums TUMNOBOrO XU3HEHHOro uukna AUC.
Mokasatenn kavectBa, adpdEKTUBHOCTb N HagexHocTb AUNC. Ceptudukaumsa ANC
n 6esonacHoctb AUC. OpraHmzaums paboT nNo atanam XusHeHHoro umkna AUC.
3awmTa aBTOPCKMX NpaB, PbIHOK KOMMOHEHTOB AUC 1 nx  unHTerpauus.
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TEMATUYECKUA OB30OP*
1. NTPOTPAMMHO-TEXHUYECKOE OBECMNEYEHUE AUC

1.1. Knaccudukauua, coctaB u CTpyKTypa
nporpamMmmMHbix cpepncte AUC

Knaccnounkauna — ognH n3 dyHOaMeHTaNbHbIX MPOLECCOB B Hay4HO-
TEXHUYECKON AEeATENbHOCTU. DakTbl U ABNEHUS AOJKHbI ObiTb YNOPSA0YEHDI,
npexae 4em MX MOXHO OyaeT MOHATb M pa3paboTaTb 00WME NPUHLUNI,
ob6bsICHAIOWME UX FPYNNMPOBKK, NOPSOOK cinefoBaHus n obuwme ceoiicTea. bes
Knaccndukaumm Henb3s AO0CTUYb TNyOOKOro MOHUMaHWUS MPUPOLHBLIX SBAEHUIA Y
pasnunyHbiX BUAOB WHTENNEKTYaNlbHOW 4E/0BEYECKON AEATENbHOCTU.

Knaccudukaums — aTo ynopsiiodeHne 06bEKTOB MO UX CXOXECTU, 8 0OLEKTOM
MOXHO HasBaTb, B TOM 4uChe, U NPOLECcChl, U AENCTBUA — BCE, YEMY MOXHO
npunucatb BEKTOP AeCcKpunTopoB. KnaccuduumpoBaTb — 3HAYUT HAWTU OCHOBY
051 CYXXOEHNN O CXOACTBE, KOTOpast A0CTUraeTcs C MOMOLLbIO AeTanbHOr0 ONMCaHns
CBOWCTB knaccnduumpyemMbix 06bekToB. KaxaoMy 06beKTy NPUMNMUCLIBAIOTCS CMUCKU
OEeCKPUNTOPOB (BEKTOPbI 3HAYEHUI MPU3HAKOB), a knaccudurkaums NnpoBOaUTCSA MO
MaTpuue AaHHbIX, CO34aHHOM n3 Habopa Takux BekTopoB. OTctoga cnepyet, 4To
MOryT CO3[aBaTbCs pas/jinyHble Knaccudukaumm Ha OCHOBE pasnMyHbiX HabopoB
BEKTOPOB.

Hanpumep, rpaHnua mexay CUCTEMHBIM M NPUKNIAAHBIM NPOrpaMMUPOBAHMEM
3aBUCUT OT KOHKpPETHOW cuTyaumm. C TOYKM 3PEHUS CUCTEMHOrO NpOorpaMMumcTa,
KOTOpbLIN OTBeYaeT 3a paboTy onepaumoHHOW CUCTEMbI, MPOrpamMmMucT
paspabaTbiBatoLmii KOMOUAATOP, 3aHUMaeTCcs MpPUKIagHbiM NMPOrpaMMUPOBaHNEM,
TO eCTb §IBASETCS MONb30BaTENeM CUCTEMHOrO NMporpaMMHoro obecrnedeHus. Ans
pa3paboTymka GyHKLMOHANbHbIX MPOrpamMm aBTOMaTU3NPOBAHHOM MHDOPMAaLIMOHHOW
CUCTEMbI CO3AaTeNlb KOMNUAATOPA ABASETCH CUCTEMHBIM NPOrPaMMMUCTOM, TaK Xe,
KaK 1 cneyuanucTt rno onepaumoHHOW CUCTEME.

Mon, nporpamMHbiM oGecnevyeHnem AUC (PyHKLIMOHANBHOM KOMIMOHEHTO)
OyfemM NMOHUMaTb COBOKYMHOCTb OOLLECUCTEMHbBIX U (DYHKLMOHANBHBIX NMPOrpamMm,
a Takxke nporpamMm cuctemMbl 06paboOTKM AAHHbLIX U NPOrpPamMMHbIX OOKYMEHTOB,
HeobXoOMMbIX AN 3KchyaTaumMm aTux nporpamm. Mporpammel, obecnedyvBatoLmne
BO3MOXHOCTb BbINOSIHEHUS ANC OCHOBHbLIX YHKUMWIA, NPaKTUYECKU HEe 3aBUCALLMX
OT cneundurKn KOHKPETHbIX 3a4a4y U obnacTell NpUMMeEHeHUs BXOOAT B COCTaB
nporpaMMHOro ob6ecrnevyeHus 0OLWECUCTEMHOro Ha3Ha4vyeHus. Torga
npukiagHoe nporpammMmHoe ob6ecnedyeHue AUC - 3TO nporpammHoe
obecnevyeHne, npefgHa3HaA4YeHHOE AN PELIEHUS OnpefesieHHOW 3ajayn B
npegmMeTHon obnactv unu ons npefocTaBfieHMs NONb30BaTeNO onpeaeneHHbIX
ycnyr.

MHorpa ncnonb3dyetcs TepMuH “nporpamMMHas cuctema” — nporpamMmmHoe
cpepcTBo (MC) - nporpaMmmHas npoaykuus, npeacTaBnsiolas cobol COBOKYNHOCTb
nporpamm mn (unn) nogcucTem, nmerowmx obuiee ueneBoe HaszHadeHue. [C,
0dDOpPMISIEHHOE B COOTBETCTBUU C OMpefeNieHHbIMU TpeboBaHUAMN, Ha3biBAETCSH
NPOrpaMMHbIM U3AENVEM - MPOrPaMMOl Ha HOCUTENE OaHHbIX, SBAAIOLLENCS
NPOAYKTOM MPOMBbILLEHHOro NPOV3BOACTBA.

Ha puc.1. npeacrtaeneHbl cocTaB nporpamMmHoro obecnedeHusa AUNC,
KOMMOHEHTbI KOTOPOro KnaccuduumMpoBaHbl COrMacHO GYHKUUSAM, BbIMOJHAEMbIM
VMW Ha pasfiMyHbIX 3Tanax MoJjIHOro XM3HeHHoro uukna ANC. B uenom, npwu
M3N0XEHUM OAHHOrO KypCa Mbl MOCNEeAO0BATENIbHO MPUAEPXMBAEMCHA KOHLLENUMN

* XXVpHBIM LWPUPTOM BblAENEHbI HOBbIE MOHATUSA, KOTOPbIE HEOOXOANUMO YCBOUTbL. 3HAHME BTUX MOHATUIA
OyneT NpoBepATbCS MPU TECTUPOBAHUN.
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MOMHOro XM3HeHHoro uukna AUC, noatomy u knaccudukauua MO AUC
OCHOBBIBAETCS Ha 3TOW KOHLUENuUU.

| Iporpammuoe obecrieueHue /ANC |

| Cucremnoe 10 |

IIpuxnagaoe 10

OneparoHHbIe Iporpammuoe CucTeMs! yrIpaBIeHHst
CHCTEMBI obecreueHne JTAaHHBIMU
paspaboTunka |
| dynkuuonansHoe 1O

SI3BIKM TIpOTpPaMMHpPOBa-
HUSI ¥ MHTETPUPOBAHHbIC
cpenpl pazpabotku 110

| Jloxameusie OC

_| CASE-cucremsl u 4GL |

QT
Cetepbie OC uHTEpdEiicoB

|| Cucrempl  ympaBJeHHs
0azaMu JTaHHBIX

(cpenctBa pa3paboTKm)
Cucremsl
L |  KJHeHT- MuTerpupoBannbie
cepBep ] oHCHBIE CHCTEMBI
CryxeoHoe [10
(yTHIIATBI)

Puc. 1. Cocra nporpammuoro obecrieuenust AUC.

Bason MO ANC, ycnyramu KOTOPOM NOMb3YyTCS BCE OCTaslbHble KOMMOHEHThI
SIBN9ETCH onepauuoHHas cucTema — cucTema nporpamMm, npegHasHavyeHHas
ana obecrnevyeHns onpeaeseHHoro ypoBHA 9 PEKTUBHOCTU BbIYUCIUTENBHOMN
CUCcTeMbl 3a CYeT aBTOMATU3UPOBAHHOrO YyrnpasseHus ee paboTon u
npenocTaBnsieMblX NMofib30oBaTeNaM onpepneneHHoro Habopa ycnyr. B rpynny
6a3oBoro MO, kpome OC BXoAAT NpPOrpaMMHbIe CPeaCcTBa C/Y>KeOHOro Ha3HavYeHus,
KOTOPbIE BHIMOJIHAOT YACTHblIE OBLECUCTEMHbBIE (PYHKLIMN:

cucTtembl ynpaeneHus 6asammu gaHHbix (CYB/[]) — COBOKYMHOCTb MPOrpaMm
N A3bIKOBbLIX CPEACTB, NpeAHa3HAYEeHHbIX OJ19 yrpaBneHns AaHHbIMU B 6a3e JaHHbIX,
BedeHns 6asbl AaHHbIX U obecnedyeHnss B3aMMoOOeNCTBUS ee C NpukaagHbiMn
nporpaMmmMamu;

CoBpeMeHHbIVi l'yMaHuTapHblii YHUBepcuTeT
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cnyxeOHble mporpamMmmbl (yTunutbl) — Habop crneumanbHbIX Mporpamm,
npefHasHavyeHHbIX AN9 NOoBbliWeHUS 3PDEKTUBHOCTU PYTUHHBLIX paboT no
06CnyXnBaHmio MHGOPMALIMOHHO-BLIYUCUTENBHOM Cpeabl, HanpuMep KOnMMpoBaHUS
M CXaTus OaHHblX, AedparMeHTaumsa XecTkoro gucka v T.4.

Ha aTanax KOHUENTyanbHOro, TEXHNY4ECKOro 1 paboyero NPOeKTMPOBaHMUS
Hanbonee MHTEHCMBHO WCMOMb3YIOTCA NMPOrpaMMHble CpeacTBa pa3paboTku,
KOTOpble B HacTosilee BpeMs 0bOpMASIOTCA B BUAE UHTErpupoBaHHbIX cpepn —
NPOrpaMMHbIX CUCTEM, BK/IOYAIOLLMX BCE HEOOXOOuMble MONb30BaATENO CPencTBa
n obecrneymBawwme eanHoobpasne ¢ HAMU. MOXHO BbIAENNTb UHTErPUPOBAHHbLIE
cpenbl Crneayowero HazHa4yeHus:

cpencTBa aBTOMaTU3auvuM NMpPOEeKTUpoBaHusa U nepeHoca AUC (CASE -
TEXHOJIOrNK) - CUCTEMbI MPOrpamMMHoro obecrneyeHns, KOTOpble OCHOBbLIBAIOTCSH
Ha MeTOLONOruaAx KOMNeKTUBHOW pa3paboTkm u conpoBoxaeHus ANC u
obecneunBaloT aBToOMaTU3aLUM0 BCEX 3TAroB WX XWU3HEHHOro LMKNA;

MHTEerpuMpoBaHHas cpepa pas3paboTrkm nporpamm (MCP) - cuctema
nporpamMm, KoTopas ynpouiaeT nNpouecc nporpamMMmMpoBaHUa U OenaeTt ero
6onee oadpdekTUBHLIM, NCP comepXxnt Becb KOMMIEKC cCpencTs,
HeoOXoOMMbIX  Oa8 HanucaHusa, PefakTUPOBAHUA, KOMMUASLUU, KOMMOHOBKU
M OTnagkm nporpamm;

MHTEerpupoBaHHass cCUCTeMa MoJsib30BaTesNsl - HECKOJIbKO B3aMIMOCBS3aHHbIX
NMakeToB MPUKIAAHbIX MPOrpaMM, B TOM YUC/E TEKCTOBbIA penakTop, SNEKTPOHHas
Tabnuua, 6a3a AaHHbIX, Aenosas rpaduka, CpeacTBa KOMMYyHMKaUNUK;

MHCTPYMEHTaJibHagd CUCTeMa - NPorpaMMHO - TEXHUYECKaAss CUCTeEMA,
nO3BONAIOWASA MONb30BATENIO, HE BAAAEIOWEMY s3blkaMU NPOrpaMMUPOBaHUSA
co34aBaTb JINYHbIE MPUIOXKEHNA U (UNK) UX MOAENN.

HekoTopble cpenctBa pas3paboTKy UMEKOT 3aMKHYTbIA XapakTep, B HaCTHOCTU
psg cuctem aBTOMaTU3upoBaHHOro npoektuposaHusa (CAMP) - cuctemsl,
VMeloLMe anbTepHATMBHOE NporpaMmmMHoe obecrnevyeHre 1 OnepaumoHHyI0 CUCTEMY
aBTOMaTM3VPOBAHHOIO MPOEKTUPOBAHMS, MO3BOJSAIOLLYIO BbIOMPaTb COBOKYMHOCTb
MaLLUMHHbIX MPOrpaMm NMPUMEHUTENBHO K 3a0aHHOMY OOBLEKTY MPOEKTUPOBAHUS Un
Knaccy oObeKkTOB MPOEKTUPOBAHMS.

C yyeTom ObICTpOro pa3BuTus B coBpeMeHHbix AWNC cpepncTs
Teneo6paboTkM AaHHbIX — COBOKYMHOCTW MeTOoAoB, obecneymBaroLLnX
Nnonb30BaTENSAM OUCTAHLUWNOHHBIN JOCTYN K pecypcaM cucTeM 006paboTkM AaHHbIX
N CpencTB cBA3W — uenecoobpas3Ho Bbiaenutb B coctaBe MO ANC ceTeBble
nporpamMmHbie cpeacTBa. 70 cpeacTtea paspaboTkm n peann3aumm MeTOAOB,
obecrneymBaloLLNX YCTaHOBMIEHME CBSA3M, 06paboTky M nepenadvy AaHHbIX Mexay
pasnnyHbiMn 3BM unu (1) yoaneHHbIMU UAN NOKallbHbIMW TEPMUHANamMmum u
aBOHEHTCKMMU MyHKTaMW.

B coctas npuknagHoro MO ANC BxoaaT:

dPYyHKUUOHaNbHbIE MPUKJIaAHbIE NPOrpamMmbl, nNpeaHa3HavyeHHble AN
peLlleHns 3agaym unm knacca 3aaad B onpeeneHHo 061acTn NPUMEHEHUSE CUCTEM
06paboTKn AaHHbIX;

nHTtepdencobl nonb3oBaTtens — COBOKYMHOCTb METOAOB, MpaBui,
nporpaMMHbIX U annapaTHbIX CpencTs, obecnevymBaloLWwmMx B3anMMoLelicTBMe
nonb30BaTeNen ¢ nporpaMMmamMu UM Apyrumm Bugamm pecypcos AUC.

PaboTbl Mo BCEMY XM3HEHHOMY UMWKJY BbIMOJHAITCA Ha aBTOMaTU3U-
poBaHHbIX pa6ouyux mectax (APMax) - nporpaMMHO-TEXHUYECKUX
cuctemax, obecrneymBallWmMx BO3MOXHOCTM AOCTyrna nosb30oBaTens K
cpencteam pa3paboTkm 1 pecypcam aBTOMaTu3nMpPOBaAHHOW MHOOPMALMOHHOMN
CUCTEMBI.

CoBpeMeHHbI NyMaHUTapHblii YHuBepcuTeT

9



1.2. OnepauuoHHble CUCTEMbl
1.2.1. OCHOBHble MOHATUA

OnepauVoOHHbIE CUCTEMbl OCYLLECTBASAIT ynpaBieHNWE CUCTEMHbIMU
pecypcamu c uUesnblo 3PPeKTUBHOro, 6€30MNacHOro U HaOEXHOro BbIMOJIHEHUS
npuknagHblx nporpamm. B ocHoBe nto6oii OC nexunt a4po0 onepauuoHHOMn
cCUcTeMbl — pe3nAeHTHas 4acTb, ynpasiagdlowas npoueccamMmm onepaumoHHON
CUCTEMbI 1 pacnpegensiowas ang HUX CUCTEMHbIE pecypcbl. Pe3maeHTHas yacTtb
nporpaMMHoro obecneyeHns — 3TO 4aCTb MPOrpamMMHOro obecnevyeHus, KoTopas
pacrnonaraeTcs NOCTOSHHO B onepaTtuBHOM nNamatn IBM, a CUCTEMHbIV pecypc —
ntoboe cpeacTBo BbIYNCUTENbHOW CUCTEMbI, KOTOPOE MOXET OblTb BblAENEHO
npoweccy.

Mpwn BkAtOYEHUN NuTaHns OBM cucTeMHbIN 3arpys34d4mk (KOMMOHEHTA
ynpasnsoLwen NporpamMmmbl) OCYLLLECTBASET HAYasbHYIO 3arpy3ky sapa onepauyoHHON
CUCTEMbBI U €ro MHuumannsauuo, Nocie 4Yero BCe ynpaBfieHNWE CUCTEMHbIMU
npoueccamun ocyuwiectenseTt OC. Bsanmogenctame mexgy OC 1 BCEMU OCTaNbHbIMU
NPoOrpamMmMHO-TEXHUYECKMMU KOMMoHeHTamn ANC OocyLLeCcTBNSEeTCS 4Yepes3 CUCTEMY
npepbiBaHnin. MpepbiBaHMe — 3TO0 onepauund npoueccopa, cocrtoswas B
perncrtpaunm CoCTOsSHUS npoLleccopa, NpealecTBOBaBLWIEro NPepbiBaHUIO, U
YCTaAHOBJIEHMN HOBOIO COCTOSIHUA, a TakXe peakums npoLeccopa Ha HeKoTopoe
yCnoBme, KOTOPOE BO3HWKIO B MPOLECCE WM BHE €ro; npepbiBaHMe MNO3BONSET
o6paboTaTh BO3HUKLIEE YCNOBME CNeumanbHOM NPOrpaMMOin U BEPHYTbCS K
npepBaHHOW nporpamme. CnegoBaTenibHO CUCTEMA MpPepbIBAHUA — 3TO KOMMIEKC
TEXHUYECKNX U NPOrpaMMHbIX CpeacTs, o0ecneynBaioLmMx BO3MOXHOCTb NpepbiBaTh
BbIMNOJIHEHNE MNPOrpaMMbl NPU MOCTYMJIEHUM BHELIHUX WUAN BHYTPEHHUX CUTHANOB
npepbiBaHUa M NPOAOIXKUTb BbIMOSIHEHME MPEPBAHHOM NpOrpamMmmbl OT TOYKMK
npepbiBaHUa nocne o6paboTkm cUrHanoB npepbiBaHMA. PasznuyaloT crneayolime
OCHOBHbIE BUAbl NPepPbIBAHUN:

npepbiBaHMe BBOAAa-BbIBOAA — BHELIHEE MNMpepbiBaHue, MHULUMpyemoe
yCTPOMNCTBaMM BBOAA-BbIBOAA (B TOM YMCNE KaHanamu CBA3M) Npu U3MEHEHUN KX
COCTOSIHMSA, Hanpumep 3aBeplleHne onepaunn BBOAa-BbiBOAA, OWwMOKA BBOAA-
BbIBOJA, FOTOBHOCTb annapaTypsbl;

npepbiBaHMe nNo 3awuTe namMmaTu — NporpamMHOE MNpepbiBaHue,
obBycnoBneHHOe MonbITKOW 00paTUTbLCS K OaHHbIM, pa3MelLeHHbIM B 06nacTtu
namsaTn, HegOCTYNMHOW OaHHOM MporpaMmme;

npepbiBaHMe no c6o0 — OANH M3 TUMOB NpPepbiBaHWiA, BO3HMKAOWMIA Npu
NosIBIEHMM CUrHana OT cxeM KOoHTpons OBM.

B cucteme npepbiBaHUin yCTaHaBAMBAIOTCA MPUOPUTETbl NMpepbiBaHUA —
YNCNOBbIE 3HAYEHUs (paHr), NPUNUCbLIBAEMbIE NMPEPbLIBAHUIO OMNPeaenieHHoro Tuna.
[Mpn 0QHOBPEMEHHOM MOCTYMJIEHUN HECKOJIbKUX MpepbiBaHUin 0O6CnyXuBaeTcs
npepbiBaHne ¢ 60NbLUMM MPUOPUTETOM (NPUOPUTET — XapakTepucTnka obbekTa,
onpegendowaa ero npaesa Ha npenocTaBieHne pPecypcos).

OC coctouT n3 Habopa CUCTEMHBLIX MpPOrpaMmm, BXOASLWMX B COCTaB
onepauroHHON CUCTEMbI M BbIMOJHAWMX ynpasnsowmne n obcnyxupaoowmne
GyHKUMK. CUCTEeMHbIE MPOrpamMmbl PasMeLLaloTcd B CUCTEMHOW OubGnunoreke —
6mnbnmoTedyHomM Habope AaHHbIX, coAepxalem onpenesieHHble KOMMOHEHThI
onepauMoHHON cucTemMbl. Kaxablil pecypC MMeeT CUCTEMHOE UMSl — YHUKallbHOe
UMS, nogeHTMouumpylolllee ero B JaHHOW onepaumoHHon cucteme. Bce cobbiTus,
npoucxopawme B ynpasngemonn OC cucteme, pernctpupyoTcs B CUCTEMHOM
XypHarne, crneunanbHOM Habope OaHHbIX.

B coBpemeHHbIx AUC ncnonbsytotca cneayowme suabl OC:

JioKanbHble OMNEpPauNOHHbIE CUCTEMbIl, OCYLLECTBASAIOWME ynpaBieHne
pecypcamMu B npepefiax KOHKPETHOro BbIYMCAUTENBHOro KomMnnekca, 6e3

CoBpeMeHHbIVi l'yMaHuTapHblii YHUBepcuTeT

10



MCMOJIb30BAHMS KaHaNoOB CBA3U;
ceTeBble OMNepaLuoOHHbie CUCTEMbl, OCYLLECTBAAIOWME yNpaBleHne
pecypcamMn B NOKasbHbIX U rnobasibHbIX CETAX nepenaqv AaHHbIX.

Kpome TOro moryt ucnonb3oBatbCca cneuuanbHblie OC, Hanpumep:

onepauuvoHHble CUCTEeMbl aBTOMaTU3NPOBAHHOINO MPOEKTUPOBaAHUA —
yacTb NporpaMMHoOro obecneyeHuss aBTOMaTU3MPOBAHHOIO MPOEKTUPOBAHUS,
npegHasHavyeHHas ans ynpasfeHns NpPOEKTUPOBAHUEM;

onepauMoHHbie CUCTEMbI peasibHoro BpeMeHU — OnepauuoHHas cuctema,
obecneunBatLLas pexumMm paboTel IBM B peanbHOM BPEMEHM;

n ap.

Cnctema peanbHOro BpeMEHM — 3TO CUCTemMa, ocyulecTBadloLas
MHPOPMALMOHHBIN 0O6MEH C ApYrMMK cucTemamu, nepudepuinHbiMn ycTpoiicTBaMm
WM JaTtynkamum nNpu Takux BPEMEHHbIX XapakTepuCTUKax, KOTopble MO3BONSAIOT
HemenieHHO oOpabaTbiBaTh BCIO MOCTyNatoLLylo MHGOpMaLMO 1 nHbopMaumio s
BbiIBOAA. OTW cuUCTEMbl 0ObIYHO MCMONB3YIOTCA B YNPaBNEHUN TEXHUYECKMMU
obbekTamu (ACY TI).

BaxHbiMn yacTtamu noboii OC aengoTcs:

daiinoBas cuctema - 4acTb OMNepaLuoHHON cucTeMbl, obecnednBatoLLas
BbINOJZIHEHNE Onepauun Hapg, dannamu;

cuctema naaHNpoBaHU{ - nporpamMmMma  ynopsao4ynBaHug
nocnenoBaTeNnbHOCTM paboT B cucTeMe, obecneuymBaloLLad ee MakCUMaNbHYIO
3D DEKTUBHOCTD.

Kommnonenra 1 Kommnonenra 2 Kommnonenra 3
(pyHxumm (pyrxum (pyHxum
I10JIb30BaTEIILCKOTO T10JIb30BaTEIILCKOTO OJIb30BATEILCKOIO
nHTepdetica) uHTepdetica) unrepdetica)

KommnonenTa 4 - Kommnionenra 5
(npukIagHble QYHKIIH) ”|  (npukitamHbie QYHKIIH)
KommnonenTa 6
» Komnonenra 7

(pyHKIMM yIIpaBICHUS 1

HKIIMM YIIPaBJICHUS 1
XPaHCHWs JTAHHBIMH) (bymrcrnm yrip:

XpaHEeHMs! TAHHBIMH)

Puc. 2 Cxema pacrnipenenenHoit AMIC

3HaunTenbHaa gona coBpeMeHHbix AVC nmeeT pacnpepeneHHbln xapaktep
(cM. puc. 2), TO €CTb WX KOMMOHEHTbl pacnpeneneHbl Mo pasfiMyHbIM
BbIYMCINTENBHBIM KOMMJIEKCAM, KOTOPble CBSA3aHbl Mexay cob60oil KaHanamwu
nepepayn fAaHHbIX — CpefcTBaMu ABYXCTOPOHHEro obMeHa [aHHbIMWU,
npeacTaBnaowMmMm cob0oil COBOKYNMHOCTb anmnapaTypbl OKOHYAHMS KaHana AaHHbIX
M NMNHUW Nepefadn AaHHbIX. Micnonb3yeTcs Takke TEPMUH Nepepalolias cpepa —
COBOKYMHOCTb JIMHUM Nepefayn OaHHbIX U, BOSMOXHO, KOMMYTATOPOB OaHHbIX,
KOHLEHTPATOPOB [OaHHbIX, MOBTOPUTENEen u apyroro obopynoBaHus, He
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OTHOCSLLErocs K CTaHUMW OaHHbIX, OpraHmM3aumns CTPYKTypbl U OYHKLMOHUPOBAHME
KOTOpOI obecneymBaloT GU3NYECKYIO nepeaady AaHHbIX Mexay CTaHUWSMU AaHHbIX.
PacnpenenenHble AIC 6a3upytoTcsa Ha ceTax ABM — coBOKYNHOCTU ceTu nepeaayun
[AaHHbIX, B3aMMOCBA3aHHbIX eto OBM 1 HeobxoaMMbIX OJis peanvsaumm 3Ton CBA3U
nporpaMMHOro ob6ecnevyeHnss U TEXHUYECKUX CPeacTB, KoTopas npenHasHavyeHa
ONa opraHuM3aummn pacnpeneneHHorn obpabotkn nHdopmaumn. bonee wMpokum,
ABNSETCS NMOHATUE UHPOPMaLUMOHHAA CeTb — COBOKYMHOCTb ceTu IOBM u
B3aMMOOENCTBYIOLWMX Yepeld ceTb OBM yaaneHHbIX peanbHbIX OKOHEYHbIX CUCTEM,
obecneumBatoLLas AOCTYN NMPUKIaAHbIX MPOLLECCOB, PACMOIOXEHHbIX B OO0 13
3TUX CWUCTEM, KO BCEM €€ WHDOPMALUOHHBIM, BbIYUCIAUTENbHbIM,
KOMMYHUKALIMOHHBIM PECypcaM, U KOJIJIEKTUBHOE UX UCMONb30BAHUE.

Nlornyeckass cTpykTypa v NpuHUMUnbl paboTbl MHPOPMALUOHHOW ceTun
Ha3blBAOTCHA apXUTEKTYPON CETU, NI ONUCAHNSA KOTOPOW UCMONb3YIOTCH CreayoLime
OCHOBHbIE MOHATUNA:

nepefadva JaHHbIX — Nepechblika AaHHbIX C MOMOLLbIO CPEACTB CBA3U U3 OOHOIro
MecTa Ana npuema uUx B APYrowm;

dYHKUNOHaNbHbIN 610K CeTU— cuctemMa WM YCTPOWCTBO, BbIMOJHAOLWLASNA
onpefeneHHylo JIOrMYEeCKN CBA3AHHYIO rpynny OYHKLNIA;

WCTOYHUK OAHHbIX — OYHKUMOHaNbHbIA 610K, NOPOXOAoWMiA AaHHble AN
nepegadu;

NPUEMHUK OaHHbIX — QYHKLUMOHANbHbIA G0K, NMPUHUMAIOLLNA NepeaaHHbie
OaHHbIE;

NPOTOKON — HABOP CEMaHTUYECKMX Y CUHTAKCUYECKMX NPaBUI, OnpenenstoLmi
nosefeHe GyHKUMOHaNbHbIX GI0KOB Npu nepefadve OaHHbIX;

o6bMeH JaHHbIMW — nepefada OaHHbIX B COOTBETCTBUMW C YCTAHOBJIEHHbIM
NMPOTOKOJIOM;

coeavHeHne — CBA3b, yCTaHaBnMBaemMasi Mexay GyHKUMOHaNbHbIMK BGrokamum
onsa nepenadv nMHbopmaumu;

pecypcbl CeTu — MnporpaMMHOeEe, TexHuyeckoe, MHPOPMaLMOHHOE U
opraHm3aumMoHHoe obecnevyeHne MHOOPMALMOHHOM CeTun, nNpeagHasHavyeHHoe O
peleHns nNpuknagHbIX 3aaad.

Cpean nHbdopmMauMoHHbIX ceTelr ocobeHHOoe 3Ha4YeHus AN NOCTPOoeHus
pacnpeneneHHbix AUC nmeeT KOHUENUUSA OTKPbITbIX MHOOPMALMOHHbBIX CETEN.
OTkpbiTas wWHPOpPMaULMOHHAA CceTb - OTO MHIOPMALMOHHAA CeTb,
B3aMMOLENCTBME BCEX BXOOSALLMX B COCTAB KOTOPOM peanbHblX CUCTEM, a Takxe
B3aMMOJENCTBME KOTOPOM C peasibHbiMU CUCTEMaMU, He BXOASLLMMU B €e COCTaB,
noaynHsaoTCca TpeboBaHMAM cTaHmapToB MexayHapoaoHOW opraHu3auum no
cTtaHpapTnsaumn. CoBOKYMHOCTb TEXHUYECKUX U (UNN) MPOrpamMMHbIX CPeacTs,
BXOAsdULAa B COCTaB OTKPbITOM WMHPOPMALMOHHOMN CceTwu, peanunayiouias
COrnacoBaHHbIE MO FOPU30HTaNM M BEPTUKANU OYHKLNM HEKOTOPOrO YPOBHS U BCEX
PacnoNOXEHHbIX HUXEe ypoBHel 0a30BOI 3TaNIOHHOW MOAENN U BbIMOJHAKOLLANA
GYHKUMM NoCTaBLMKA cepBuca A9 KOMMOHEHTOB CeTW, Ha3biBaeTcs CcnyXO6oi
B3aMMOCBA3U OTKPbITbIX CUCTEM.

Pa3HoBMOHOCTLIO OTKPLITLIX cucTem aBnsitoTca AUC, peann3oBaHHble Ha Oase
ceTtelt TMna “intranet” - KopnopaTWBHbIX CeTel, co3aaHHbIX Ha 6ase TeXHONOormin
Internet. B otandmne ot cnoBa “Internet”, kKOTopoe MMeeT CMbICIOBOWM nepeBog, (inter
- mMexpy, net - ceTb), “intranet” g9BN9eTCa YUCTO WUCKYCCTBEHHBLIM
cnoBoobpasoBaHMeM ( B aHIMIACKOM s3blke HET cnioBa “intra”), KOTOpPOe MPUHATO
nucatb C ManeHbkoi OykBbl. Internet - nma cobCcTBEHHOE BMOJIHE KOHKPETHOM,
X0Ta u rnobanbHOl ceTu, a intranet — o6o3HayeHMe abCTpakTHOro MoHATUS. B
PYCCKOM 13blke CTas MUCMOMb30BaThCs €ro TPAHCIUTEPHbIA NEPEBOA - “MHTpPaceTb”.

B npuHuMne Bce npoaykTbl U pelleHus, pa3paboTaHHble ansa Internet, moryT
MCNOMb30BaTbCa U Ang unHTpaceTten. Ho TeM He MeHee B UX peanu3aumm ecTb
HEKOTOPbIE OCOBEHHOCTU, KOTOPblE OOBACHAIOT BbIOENEHNE TEXHOJIOMMU CO30aHUS
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MHTpaceTer B HEKOTOPOE CaMOCTOSATENIbHOE Hanpas/ieHne U, COOTBETCTBEHHO,
NOsIBNEHME O HUX HEKOTOPbIX Cneunduyecknx nporpaMmmHbiX pelleHui. Internet
npencraBnsgeTr cobo ceTb M3 KOMMbIOTEPOB-Y3/I0B, B3aUMOLENCTBUE MEXAY
KOTOPbIMW BbINOJIHAETCS C NomMoLbio npoTokonos TCP/IP. Ha ¢unsnyeckom ypoBHe
y35bl OOBbIYHO CBSI3aHbl B HEKOTOPbIE BHYTPEHHME ceTu (Hanpumep, Relcom),
noatomy Internet dakTnyecku 9BNSETCA nepapxmyeckon CTpykTypoii: “Internet-cetn-
y3nbl”. HO C NOrM4eckon TOYKU 3PEHUS KaxXObl y3en SBASETCA CaMOCTOSTENbHOMN
eanHunuen, nMmetouwen ceon yHmukanbHbin IP (Internet Protocol) agpec, uto
obecneynBaeT BO3MOXHOCTb 06LLEeHMS (B pexnme on-line nnu off-line - aTo HeEBaxHO)
moObix AByx y3noB Internet. B ocHoBe opraHusaumum Internet nexar aBe OCHOBHblE
naeu.

Bo-nepBbix, B3auMOAeNCTBME y3/10B HE A0JIXKHO 3aBUCETb OT TUMOB
KOMMbIOTEPOB, UX apXUTEKTYpP, ONepauMoHHbIX CUCTEM U MNp., @ Takke PpU3n4eckomn
peannsauun CBA3N MexXAy HUMW. Ong OCyuw,eCTBAEHUS 3TOro MCNOb3YKTCH
NPOCTble M HaAeXHble NPOTOKOJIbl YCTAHOBNEHUS CBA3M U nepefayn OaHHbIX.
Mpuyem BOMNPOC O TOM, HACKOJIbKO Y3€/ MOHUMAET CMbIC/ MNPUHUMAEMbIX WU
nepenaBaeMblX OAHHbIX, ABASETCSH €ro JIMYHON NpobnemMoin.

Bo-BTOpbIX, Internet pomxeH HanexHo PYyHKUMOHMPOBATb HE3aBUCUMO OT
M3MEHEHNS CBOEN TOMOJIOrMU, B H4AaCTHOCTU, OT MOAKIOYEHUS UAN OTKIIOYEHUS
ero ysnoB. lNpuynHa obecnevyeHns Takol HALEXHOCTWU 3ak/o4aeTcsd B TOM, 4TO
3TOT NPOLECC HWUKAK He KOHTponupyeTcd. EQMHCTBEHHOE, 3a 4eM 34ecCb
OCYLLECTBNSETCS KOHTPO/b - 9TO 3a obecnevyeHnem yHukanbHocTu IP appecos
y3510B 1 cObGnofeHNEM ONPeaeIeHHOro nopsaka B UX HymMepauun Ans pelleHus
npo6nemM mapLupyTu3aumnn.

Jlornka pas3BuTUSG KOPNOPaTUBHbLIX KOMMbIOTEPHbLIX CeTen npueena K
0ObeOVHEHUIO NIOKAJNbHbLIX CETEN, peann30BaHHbIX, YCIOBHO FOBOPS, HA YPOBHE
noapasneneHuns (3gaHus), B rnobanbHble. B kayecTBe nprvmepa MOXHO NpeacTaBuUTb
cebe ceTb Koprnopauui, UMELLNX COTHU noapasaenieHnii no scemy mupy. Unm
0GaHK, MMEBLUNIA HECKONbKO OECATKOB OTAENEHUI, B KaXA0M U3 KOTOPbIX Oblv CBOU
COOCTBEHHbIE JIOKaNIbHbIE CETU (@ MHOrAA M HEeCcKoNbko).Micnonb3oBaHve nAen
Internet pna co3pgaHna OOCTAaTOYHO OONbLLUMX KOPMOPATUBHBLIX CETEN ABNSAETCS
[OBOJIbHO O4EBMOHBLIM (M OHO Ha4YaNoCh eLle A0 TOro, Kak NosiBUACS TEPMUH intranet):
30€eCb TO Xe camMoe pa3Hoobpasne TUMOB KOMMbIOTEPOB, JIMHUIA CBA3K, a Takxe
OOBOJIBHO XaOTUYHOE M3MeEHeHue Tonosorun. NpuyemM akTyanbHOCTb OAHHOWN
npo6nembl NPOSBASETCA HE TONMbKO HA YPOBHE KPYMHbIX KOpropauuii nnn 6aHKoB,
HO M NpX CO34aHUM ObOLLEen CeTu Aaxe He CaMOro KpyrmHoro 3aesoga wunu By3a. 1o
HEKOTOPbIM OLEHKAM CXema MHTpaceTen CTaHOBUTCH MPUEMIIEMON yXe npwu
Hannuum nopsaka 100 KOMMbIOTEPOB.

OpHako co3paHue MHTpaceTelr Ha YypOBHE MPAMOro B3aMMOLENCTBUSA
KOMMbIOTEPOB 4Yepes Internet aBngeTcs NPoOCTO HEBO3MOXHbLIM. Bo-nepBbix, 370
MOXEeT ObITb MPOCTO HeuenecoobpasHOo AN OTHOCUTENbHO HeOONbLUMX CETEN, B
KOTOpPbIX 0ObEANHEHMNE KOMMbLIOTEPOB BbIMNOJIHAETCSH 32 CYET YUCTO BHYTPEHHUX
MHUIA (Hanpumep, Ha TeppuTopun 3aBoaa). Bo-BTOpbIX (M 9TO camMoe rnaBHoE),
n3-3a HeobxoammocTu obecnevyeHus WUHPOPMALMOHHOW 3alUTbl MNpwU
B3aMMOOENCTBMN C BHELLUHMM MUPOM. Beab oTKpbITble NpOTOKOAbI Internet genatot
NpO3payvyHbIMM BCE BKJIIOYEHHbIE B HEro yanbl. Hanpumep, y3en B NpuHUMMNE HE B
COCTOSIHUM CaM OMNpPenEUTb, C KakuM abOHEHTOM — BHYTPEHHUM WU BHELUHUM -
OH MMeeT Aeno. ECTeCTBEHHbIM pelleHMeM AaHHOW npobnemMbl ABNASeTCsa TO, YTO
BHYTPEHHSS KOpropaTnBHas CETb AO/MKHA OblTb GU3NYECKN OTAENEHA OT BHELUHErO
MVpa, a o0LeHne Mexay HUMU BbIMOJSIHAETCS TOMbKO Yeped CreLmanbHble LWo3bl,
KOTOpbIE MONYYUAN HA3BAHUE MPOKCU CEPBEPOB.

Cneundurka nporpaMMHbIX MPOOAYKTOB WU TEXHOMOrMA OANA UHTpaceTen
3aKJI04aEeTCs B TOM, YTO YMUCIIO Y3/I0B B HUX SIBMISIETCS OFPaHMYEHHbIM U U3MEHEHWE
TOMOJIOrMMN CETU N COAEPXUMOro MHGOPMaLMN HOCUT HEKOTOPbLIA Npeackasyemblin
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xapaktep. A B 3TOM CJlydyae opraHum3dauus Takux npouenyp kKak, Hanpumep,
MapLUpyTU3aumMs 1 NOUCK MHMOPMALIMM MOXET OblTb ONTUMU3MPOBAHA COBEPLLEHHO
APYrMMN MeTo4amMu, YeM B XaoTM4HOM Internet.

Mpu co3paHum ANC Ha 6ase MHTpaceTeill HeoOBXOAVMMO PEeLLNTb cleayloLime
3apauu:

MOJIHOCTbIO MHTErpMpoBaTh BHYTPEHHME JoKasbHble ceTu ¢ Internet ons
pacwmpeHns BO3MOXHOCTEN KOMMYHUKaALWUWU NPeanpuaTuii ¢ KaneHtamum u
napTHepamu;

peanu3oBaTb HOBble METOAblI HaBUrauuu, npuMeHsiemsle B Internet, Bo Bcex
npoaykTax, ¢ Tem 4tobbl 06/erynTb onepauumn noucka 1 aHanmda MHbopmauun, a
Takke B3aMMOIENCTBMS C napTHepamu.

ynpoCTUTb pa3paboTKy, BHEAPEHUE U aAMUHUCTPUPOBAHUE MPUKAALHbLIX
nporpamMm C LEefblo ONTUMU3aUUM AENOBbIX MPOLECCOB Ha MPeanpuatusx u
COKpaLLeH/s UMKIoB pa3paboTku;

WHTErpMpoBaTb HOBblE MPOAYKTbI U Internet-TexHONOrMM ¢ CyLeCTBYIOLLMMN
nHbpacTpykTypamMm, 4Tobbl MONb30BaTENM MOI/IM HA OCHOBE YXe MMEKLNXCH
pelleHniA NoCTEeNEeHHO pa3BMBaTb CBOU MHPOPMALMOHHLIE CUCTEMBI.

1.2.2. Ha3HayeHue U COCTaB COBPEMEHHbIX OMNEpPaLUNOHHbIX CUCTEM

CoBpeMeHHble oOnepauuoHHble CUCTEMbI — 9TO0 CUCTEMHBI,
obecneynBaloLMe yrnpaBneHne pecypcaMmm 1 KoopAMHaumio GyHKLNOHUPOBAHUS
KOMMoHeHTOB AUC, pacnpefenieHHbIX B KOPNOPATUBHbLIX UMK TFNOBaNbHbIX CETAX
nepenayn gaHHblx. B ocHoBe nx paboTbl NEXUT TEXHONOMUS KIIMEHT-CEPBEP (CM.
puc.3). KnneHt — aTo KoMMnbloTEP (MporpamMma), OCyL,EeCTBASIOWMNIA O0CTYN K
pecypcam Opyroro koMmnbloTepa, NPeaoCTaBfeHHbIM B COBMECTHOE MCMOMb30BaHME,
a cepBep — KOMMbIOTEP (NporpamMmma), NpenocTaBAsSIOWNA CBON pecypchbl ANd
COBMECTHOI0 MCMoJIb30BaHUSA B CeTU. B KayecTBe npumepa COBPEMEHHON CETEBOW
OC paccmotpum Windows NT. CerogHst oHa LLUMPOKO npumeHsaeTcs B Poccum n 3a
py6exom.

Cepsep » Kiuent
Cepeep Cepsep
7'}
A 4
Kinent
/ Cepsep
A4 s
Kruenr / Cepsep '\ r——
Kinent
Kinent
Cepsep

Puc. 3. Cxema B3auMOJeiCTBUS KIIUEHT-CEPBEP.

CoBpeMeHHbIVi l'yMaHuTapHblii YHUBepcuTeT

14



Microsoft Windows NT - 9T0 [0CTaToO4HO MOLLHAdA, HaLexHasd,
ObicTpoAeNcTByloWas onepaunoHHas cucrtema, kotopas obnagaeT BblICOKUM
YPOBHEM 3alMTbl AaHHbIX, paboTaeT ¢ pas3nuyHbiMn GaiinoBbIMM CUCTEMAMU, Ha
pas3nunyHbiXx annapaTtHbiX nnatdopmMax u NoaAepXuBaeT MHOFOMPOLECCOPHbIE
cuctembl. OC BbinyckaeTcs B OBYX Bepcusx — ato cepsep Windows NT Server u
Windows NT Workstation 4.0., npegHa3HadyeHHas ons APMoB (paboymx CTaHuui).
B npuHunne NT Workstation mMoXeT BbIMOAHATb U GYHKLUN HEBbLISENEHHOIO
cepBepa B OOHOPAHroBOW CeTu, HO MCMNONb30BaTh €e B Ka4yeCTBE MOJSIHOLLEHHOrO
cepBepa Henb34. B Hel OTCYyTCTBYIOT CpencTBa aaMUHUCTPUPOBAHUS 1 yNPaBAeHNS
JOMeHaMu1, onTMMmn3aumns NoOACUCTEM ANS UCMNONHEHUS NPUIOXKEHUA U Op.

Windows NT 4.0. nmeeT nonb3oBaTeNnbCKkUin HTEpdenc (06onouky),
aHanornyHeln nHTepdericy Windows 95. PaboTtas B Windows NT, MOXHO
MCNonb30BaThb CTaHAapTHble cpeacTea Windows 95, Takue kak Explorer (MpoBoaHuK),
Network Neighborhood (CeTteBoe okpyxeHune), Briefcase (Moptdens) u T.4. Windows
NT vmeeT 1 cneunduryeckne GyHkumm, kotopbix HeT B Windows 95. Hanpumep, B
Windows NT Workstation ectb GyHKUMM gUHAMNYECKOro KOMNPEeCCMpoBaHus ¢anios
npv ncnonb3oBaHun dannoson cuctemol NTFS, ynpaBneHue npaBamu goctyna K
oTaenbHbIM dairinam, katanoram u 1.40. @ainoeaa cucrtrema NTFS — 510 dalinosas
cucTtema, paspaboTtaHHasa crneumanbHo ons Windows NT. MogaepxnBaeT cpencrea
BOCCTAHOBJIEHMSA HaNNoOBON CUCTEMBbI, A0MNYCKAET MCMNOJIb30BAHME 4YPE3BbIYANHO
00NbWMX HOCUTENEN OaHHbIX, @ TaKXe PasnNyHbIX cheunanbHbiX QYHKLUNA.
MoponepxuBaeT 0O6bEKTHO-OPUEHTUPOBAHHbLIE MPUNOXEHUs, obpabaTbiBas Bce
dalinbl kKak 06beKkTbl C onpenenseMbiMn Nob3oBaTeNeM U CUCTEMOM aTpubytamu.

B OC BcTpoeHa BO3MOXHOCTb aBTOMATUMYECKOro TUPAXMPOBAHUS CUCTEMbI
Ha OO0JbLLIOE YMCIO KOMMbIOTEPOB, HYTO MO3BOJSISIET M36exaTb PYTUHHOM Npoueaypbl
YCTAQHOBKUN BPYYHYIO.

B Windows NT Workstation 4.0 nognepxuBaloTcs TEXHONOrMN, Heobxoamnmble
ana paboTtbl dakc-NpuUnoXxeHuin, cuctemMmbl odMeHa cooblieHnsamu, Internet Explorer,
KnvueHTa n cueHapueB Bxoga B ceTb NetWare (manbwe 3ToT BOMnpoc Oyaer
paccmoTpeH noapobHee). Cuctema obecrneymBaeT BO3SMOXHOCTb BbiGpaTb npu
3arpys3ke ornpeneneHHylo KoHdurypauuo, ¢ KoTopon bynet pabotaTtb KOHKPETHbIN
nonb3oBatesib. [podunb, KOTOpbIN BbiIOMpaeTcs Npu 3arpyske, Bko4YaeT B cebs
HaCTPOMKN pa3pelleHns aKkpaHa, MHGopMaLui O 3anyckaeMbiXx CEpPBUCAX U
yCTPONCTBAXx.

B ee coctaB BxoOAT cpenctBa ans pabotsbl ¢ Internet m co3pmaHusa Intranet-
peweHnin. 3To Internet Explorer —cpencTBo onsa HaBurauumm no cepeepam B Internet
n Peer Web Services, KOTOpbIi NO3BONSET CO34aBaTb nepcoHanbHble Web-
CTpaHULbI.

Bonblioe BHMMaHMe yaeneHo Bornpocam 6e3onacHocTu. MimeeTtcs uenbiii
Habop GyHKLMIA, NO3BONSIOLMX pa3paboTymkam co3gaBaTb NPUNOXKEHUS, CMOCOOHbIe
6e30nacHO MCMONHATBCA B TakKMX He3alUMLUIEHHbIX CeTax, kak Internet. Hanpumep,
Takne yHKUUM Kak:

KOHTEKCTHbI€ MO3BONSAIOT MNPUOXEHUSAM MOAKII0YATLCA K Pa3/IMYHbIM
KpuntorpaduyeckumMm cuctemam, BbiOMpas onpeneneHHyto CUCTEMY;

reHepauum Kio4einl no3BONSIOT NPUIOXEHNIM CcO3haBaTb WM HacTpauBaTb
KpuntTorpaduyeckme Kiuu;

o6MeHa KJilo4aMm Mo3BOSIOT NPUIOXEHUSM nepeaaBaTb UM 0OMeHMBaTbLCS
KIo4Yamu;

wndpoBaHNa AaHHbIX BbINOMHAIOT WKdpoBaHe/gewmndpaunio JaHHbIX B
NPUNOXEHUSX;

K3LMPOBAHUA U LUPPOBOIM MOAMUCU MO3BOJSIOT NPUIOXEHUSM BbIYNCIATh
KpunTorpaduyeckn 3awyieHHble 0630pbl AaHHbLIX, @ Takke BbIMOJHATL LUMOPOBYIO
noANUCb OAHHbIX.

Windows NT Workstation 4.0 Bkno4aeT yHMBEpPCalbHbIN MNOYTOBbIA ALWMK
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Microsoft Exchange, ynpaBngiolwmii nocTynaroLwer noyton n dakc-coobLLEeHNIMU.
B 9TOT noyToBLIM AWMK NonagalT BCE NPUXOASLME HA MMSA NONb3oBaTens
coolueHna n3 niobo CUCTEMbI 3NIEKTPOHHOM MOYTHI.

PeannsoBaH Takxe WMHCTPYMEHT, MO3BONAOWUIA aAMUHUCTPATOPaM CeTn
ynpasnate APMamn. 970 nponcxoguT nyTeM OrpaHuMyYeHus ux AocTyna B CEeTb,
CO3[4aHnNs onpeneneHHbIX HAaCTPOEK M 3anpeLleHus Nosb30BaTeENsSIM U3MEHATb
HavyanbHYlO KOHbUrypauuto. AoMmuHmuctpaTtopsl, paboTtatwowmre Ha Windows NT
Workstation 4.0, moryT ynpaBnaTb kak komMmnbetoTepamu ¢ Windows 95 Tak u
komMmnbtoTepamu ¢ Windows NT Workstation.

Windows NT Server MoxeT BbICTynaTtb Kak:

dann-cepsep;

cepBep ne4atu;

cepBep MPUIOXEHUN;

KOHTPONNEP OOMEHa;

cepBep yganeHHoro AoCTyna;

cepsep Internet;

cepBep obecrneyeHnss 6e30MacHOCTU OaHHbIX;

CepBep pe3epBUPOBAHUS OAHHBIX;

cCepBep CBA3Y;

cepBep BCMOMOraTtesibHbIX Ciyx0.

B pexume dann-cepeepa OC obecneumBaeT paboTy KOMMNbOTEPA Kak
LEeHTPanM30BaHHOIo xpaHunuwa 60nblWoro kKonnyecTtsa ¢ainnos (6a3 OaHHbIX),
KONMNEKTUBHO mcnonbdyembix B AUNC, B TOM cnydyae, Korga xpaHeHue 3TOoWn
nHdopmMauMn Ha nokalibHOM KOMMblOTEPEe Heuenecoobpa3Ho. Bce daiinosbie
pecypcbl He3aBUCUMMO OT TOrO, Ha KakOM AMCKE OHW pacrosfioXeHbl (KeCTKOM un
CD-ROM), cpasy mMoryt 6biTb NpeaocTaBieHbl A1 COBMECTHOINO UCMNOJSIb30BaHUS.

Kak cepBep neyatn NT nossonsieT pabotaTb U NpeaocTaBnsiTb B COBMECTHOE
Nonb30BaHWE HEOrpaHMYEHHOE YUCNO MPUHTEPOB. OHM MOryT ObITb MOAKIIOYEHbI
NIoOKasIbHO WK MO CETU ¢ NomMoLLbio npoTokonioB TCP/IP. B kayectse APMoB (pabouux
CTaHUWIA) MOTyT BbICTYNaTb KOMMbIOTEPLI C ONEpPaLMOHHBIMU cuctemammn: MS-DOS,
0S/2, Macintosh, Windows NT Workstation. MNMpu pabote Ha APMe c cuctemom
Windows NT Workstation, 4To6bl NOoAKNOUYNTLCSA K yOoaneHHOMY MPUHTEpPY,
npepoctangemomy Windows NT Server, HyXHO Nuulb BblGpaTk 3TOT NPUHTEP U3
yncna JocTynHeix. Cuctema He GyneT 3anpawmBatbh AMCKETbI C ApaliBepamu 1
T.N., OHa UCMNONb3yeT TOT ApaliBep, YTO YCTAHOBJSIEH Ha CepBEpE.

Pexnm cepBepa NpuUOXEeHUN BO3HUKAET B cUCTeMax, CnoCOOHbIX
MCMNONHATb OCHOBHOE (“Taxenoe”) nPUIoOXeHne Ha MOLLHOM
BbICOKOMPON3BOANTENIBHOM CEpPBEpPE, a pe3yfbTaThl MO 3anpocam nepeaaBsaTb Ha
MasnioMoLLHble KneHTckne APMbl, peann3yd Moaesnb KIMeHT-cepBep. VI3HayanbHO
NMOCTPOEHHas no cxeme knueHT-cepsep, Windows NT npucnocobnena ana paboTbl
B CUCTEMax KJIMEHT-CEPBEP B KaYeCTBE CepBepa NpuioxeHuin. B nepeyo ovepenb,
TakUMN NPUNOXEHUAMUN SABNASIOTCS CUCTEMbI yrnpaBneHus 6azamMu [AaHHbIX,
MHPOPMALMOHHOIO0 0OMeHa, CUCTEMbI yNpaBieHus.

B pexume cepBepa pesepBuposaHua [faHHbix NT ocyuwecrtsnaert
BO3MOXHOCTb PE3epPBHOro KOMUPOBaHWA dannoB Ha MarHUTHYIO NEHTY.
AOMVHUCTPATOP CUCTEMbI ONpefensaeT Nofb30BaTeNsd, OTBETCTBEHHOrO 3a 3Ty
onepaumio, U TOIbKO OH PErynspHO BbIMOMHAET KOMMPOBAHME OAHHbIX HA CTPUMEP.
Mpn HeoBXOAMMOCTN 3Ty OMepaumio MOXHO aBTOMAaTU3MPOBATb.

Cnyx6a ypaneHHoro poctyna (Remote Access Service - RAS) coctout n3
OBYX YacTei: cepBepHol, ycTaHaBnuBaemoin Ha OBM ¢ NT Server, 1 KIMEHTCKOMN,
yctaHaBnmBaemon Ha APMax ¢ MS-DOS, Windows95 nnn Windows NT Workstation.
Monb3oBaTtens APMa, cBA3aHHOIro C CeTbl0 Yepe3 CepBep yAaneHHOro AocTyna,
4yyBCTBYEeT cebs1 paboTaloLmM HEMOCPEACTBEHHO B CETU: OH MOXET OCYLUECTBNATbL
[nocTtyn K dannam u gaHHbIM, NevyaTaTb OOKYMEHTbl, MOAKII0YATbCS K APYrUMm
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cepBepaM U1 OOMEHMBATLCS C KOMAeraMmm COOOLLEHUAMU MO SNEKTPOHHOM MouyTe.

Takoli npo3payHblii A0CTYyN K ceTu yaobeH TemM, KTO MOCTOSIHHO ObliBaeT B
pasbe3nax, KoOMaHOVMPOBKax, a Takke Ansg afiMUHUCTPATOPOB cucTeMbl. OH LUMPOKO
NPYMEHSAETCS N AN CBA3U TEPPUTOPUANBbHO yAANEHHbIX GUnanoB NpeanpusTuii,
npu 9TOM OJHOBPEMEHHO MoajepxmBaeTcs A0 256 ceccuii yaaneHHoro goctyna.

Habop npotokonoB Point-to-Point Protocol (PPP) no3BonseT ocyllecTBASTb
yOaNnEeHHbI OOCTYN B YCNOBUSAX padHopoaHol ceTtu. MNopgnepxka PPP rapanTupyet
BO3MOXHOCTb yAaneHHOro goctyna 4yepes ntoboit ctaHoapTHeli PPP-cepBep
yoaneHHoro goctyna. C pgpyron ctopoHbl, Windows NT Server cnocobeH
coeamnHaTbes 1M obecrnedyrBaTb AOCTYN K CETU OAs NONb30BaTeNer, NPUMEHSIIOLLX
cpencTBa yoaneHHOro OoCTyna CTOPOHHMX npoudsoauteneii. OH nognepXuBaeT
nobylo KOMOVHAUMIO OCHOBHBIX MPOTOKOJIOB NMPU yAaneHHOM A0CTYMNe 1 C NOMOLUbIO
npotokona TCP/IP mMoxHO nogxnoyatees K Internet.

Pexunm cepsepa cBa3u ceten noppasymeBaeT BO3MOXHOCTb COEOUHEHUS
Mexay CoO0I pasnnyHbIX CEFMEHTOB CETU, B TOM YMCIIE COMPSXKEHUS Pa3HOPOAHbIX
ceTen.

Windows NT Server 4.0 umeet nHtepdeiic ¢ NnonbL3oBaTeNEM UOEHTUYHbIN
TOMY, KOTOpbIi ncnonbdyetca B Windows 95 n Windows NT Workstation. EAMHCTBO
vHTepdeiica Bcex 32-pas3psagHbix NnatdopM CHUXaeT 3aTtpaTbl Ha oOyyeHue, a
TakxXe ynpoLlaeT nepexon ¢ ogHonm nnatdopmbl Ha apyryto B cemerictee Windows.
B Bepcuu 4.0 pobGaBneHbl HOBble MPOrpamMmbli-MacTepa aaAMUHUCTPUPOBAHUS,
oucnetyep 3agaHnin U YyTUAUTbLI AUArHOCTUKN.

AucneTyep 3apaHU NO3BONSET NPOCMOTPETb HE TOJIbKO CNUCOK
WCMOJIHAEMbIX 3aa4, HO TakXke M BCe NpoLecchl, paboTawuwme B cucteme. B
OOMNOJIHEHME K 3TOMY MOXHO B HarnggHoun rpaduyeckonn dopme cnegutb 3a
3arpy>XeHHOCTbI0O Mpoueccopa U UCMONb30BAHMEM MAMATU. DTN BO3MOXHOCTU
Nno3BONAOT ObICTPO 0OHAPYXMTb HEKOPPEKTHO paboTaloulylo 3adady WUan npoLecc
1, Npy HeoBXOOMMOCTU, NPepBaTb €ro.

MporpammMbi-MacTepa agMUHUCTPUPOBAHUS MO3BOJSIOT:

co34aBaTb HOBble y4eTHble 3anucu nosib3oBaTenien 1 rpynm;

yNpaBngaTb NpefoCTaBfeHneM A0CTyna K CETEBbIM U JIOKAJIbHbIM pPecypcam
cepBepa;

C034aBaTb HOBble MPUHTEPbI B CUCTEME W MPEefoCTaBASATb UX B COBMECTHOE
MCNOJIb30BaHME;

KOHOUrypnpoBaTb MOAEMbI;

yCTaHaBNMBaTh KIMEHTCKOE MporpaMmmHoe obecnevyeHue;

[06aBnNATb HOBblE MPUSIOXKEHUS UMW YOANSATb CYLLECTBYIOLLME;

OTCNEXMBATb NMPAaBUNbLHOCTL COOMIOAEHUS NULLEH3VOHHOW MOJINTUKU.

Mporpamma AnMarHOCTUKM MpPefocTaBigeT WHPOpMauuio O ApanBepax
YyCTPONCTB, NPepbiBaHUAX, UCNONb3yeMbIX afgpecax U HacTpoMKax CeTeBblX
YCTPOWCTB, 4TO ynpoLlaeT NMOUCK HEMCMPABHOCTEN B cucteme. Ita MHbopmauus
BbIBOOUTCH B rpadnuyeckom BuAe U MOXET OblTb AOCTYNHA C yAaneHHOro
KOMMbOTEPA.

PepakTtop cucTeMHbIX MpaBuJl MO3BONSET ONpeaensaTb KOHOUrypauuio
KOMMbIOTEPOB KaK AJ1s OTAESNbHbIX MOfib30BaTenen, Tak u AJaa BCex nosnb3oBaTenemn
OOMeHa - 00beaAMHEHUS HECKOJIbKMX KOMMbIOTEPOB, MCMOJb3YIOLLMX eAnHYy 6a3y
YYETHBIX 3annceit 1 NoanTuky 6e30MacHOCTU, KaXAbli JOMEH UMEET YHUKaNlbHOe
nuMa. Mcnonb3oBaHME CUCTEMHbIX MPaBul COBMECTHO C UHAMBUAYANbHbIMU
npodungaMmn nonb3oBaTesiern NO3BOJIFET Kak OrpaHM4ymBaTbh MONb30OBATENIEN B UX
DEeNCTBUAX, Tak U NPefoCTaBNsTe UM MakCUMasibHO AONyCTUMYO cBOOOAyY AECTBUIA.
Mpodunb — 310 dann, cogepxawmn nHGoOpmMaLmio O napamMmeTpax OKPYXEeHUs
nonb30BaTeNs, HanpMMep CeTeBbIX NOAKIIOYEHUSX, rpynnax NporpaMmm, NOJOXEHUN
1 pasmMepax OKOH, coxpaHsembix npu Bbixoge n3 Windows NT.

lMpaBuna 3arpyxarlTcs nNpu perucrtpauum nonb3oBaTens Ha KOMMbIOTEPE U
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3aMeHaT coB0lM CcTaHAapTHble YCTAHOBKWU, XPaHSALMECHA B PeecTpe CUCTEMBbI.
AOMUHUCTPATOP UMEET BO3MOXHOCTb MCMNOb30BaTb HE TOJIbKO CTaHOApPTHbIE
npaBuia, HO U CBOU COOCTBEHHblE, BAUSIOLME HA KOHOUIypaLMio MPUIOXEHWUNA,
NCMNOMb3YEMbIX B KOHKPETHOW CUCTEME.

Cnyx6a katanoroe Windows NT (Microsoft Windows NT Directory Service —
NTDS) ucnonb3yetca Ang ynpouieHus paboTbl U ynpaBieHUs KOPnopaTUBHbIMU
cetamun. NTDS aBnsietcs cnyx0o0in katanoros, npeaHasHa4yeHHOM A1 COBPEMEHHbIX
ceTell U OCHOBAHHOW Ha 3alUMLLLEHHOW Ba3e KaTanoroB, XpaHaLwen naeHTndukaTopsbl
nosib3oBaTesier, naposn, npasa AOCTyna M OpraHuU3aunoHHYIO CTPYKTypy. basa
KaTanoroB MOXET aBTOMaTUYEeCKM TUPaXMpOBaATbCHA B HECKONbKO MECT ON4
obecneyeHnsa HaOexXHOro pe3epBUPOBAHUA, O0anaHCUPOBKU HArpy3ku u
PaBHOMEPHOI 3arpy3kun CeTU. 3aperMcTpPMpoBaBLLMCL OAMH Pa3 Noab30BaTENN UMEIOT
LOCTYyn KO BCeM pecypcam CeTu kopropaunn. AODMUHUCTPATOP CETU UCMONb3yeT
NTDS nna poGaBneHus HOBbIX MOSb30BaTeNe, aBTopu3aunn AoCcTyna K pecypcam
CeTun, a Takxe Ang OTCNeXuBaHua W3MEHEHWI nepcoHana, opraHmsaumi um
MHMOPMALIMOHHBIX TEXHONOrMN. ABTOpPM3auMUa — 3TO NPOBEPKA PerncTpaumoHHON
nHdopmauum o nonb3osatene. Ecnm nonb3oBatenb pernctpupyetca Ha Windows
NT Workstation, aBTopu3saums BeinonHaeTcs Ha aTom APMe. Bce, 4TO HY>XXHO MOMHUTb
NoJsib30BATENIO — 3TO €ro UMY M Nnaposib, HE3ABUCUMO OT TOr0, C Kakoro KOMMbiO-
Tepa OH BXOOWT B CeTb WM KakKoi CeTeBOW pecypc OH cobupaeTcs MCMOob30BaTh.
Maponb npencraBngeT coboOW yHUKANbHYIO CTPOKY CMMBOJIOB, BBOAUMYK AN4
aBTOpPM3aLMKM OCTyNna Npu peructpaunmn. BaxxHoe cpeacTBo 3alnTbl, Naposib CAyXUT
ONS OrpaHMYeHns BXo4a B CUCTEMY U O0CTyna K KOMMbOTEPHbIM CUCTEMAM U
pecypcam. Ha kaxporo nonb3oBaTensd co3faeTcd aAMUHUCTPATOPOM
nepcoHanbHbii Npodunb Nonb3oBaTeN, B KOTOPbIA 3anucCbiBalOTCS BCE
U3MEHEeHUs, coenaHHble NONb30BaTENIEM B TEYEHNE ceaHca paboTbl. ATV N3MEHEHMS
COXPaHalTCa NpU BbIXOAE MNONb3oBaTens M3 cuctembl. [pn nocnegytowen
perucTpauum Ha nbdon paboyelt ctaHumm ¢ Windows NT Workstation 3arpyxaetcs
nepcoHanbHbii Npodunb (dbann ¢ pacwmpeHmem .USR) 1 BbicTaBngaTca Te
napamMeTpbl OKPY>XeHUs1, 4TO OblIM Nepepn, OKOHYaHWeM MpeapblayLlero ceaHca.

AoMUHUCTpaATOpPbl BBOAAT MHDOPMALMIO O HOBbIX MONb30BATENAX B
rpadpuyeckne dopmbl Ha 3akpaHe (nnbo 3arpyxas ¢aiinbl). OnpenenexHune
OpraHn3auMoHHbLIX FPYyNn U nNpenocTaBfieHMe NpaB A0CTyna OCYLL,eCTBASETCH
HECKONbKUMUK onepaumsamMm 6ykCupoBku. PeopraHmsaums BeINONHAETCS Takxe JIEerko
nyTem nepetackneaHnsa naeHTUdmKaTopa noab30BaTeNs U3 O4HON rpynnbl B APYrYIO.
lMpu aTOM nMpaBa NONb30BaTENS COOTBETCTBEHHO M3MEHSAIOTCA aBTOMAaTUYECKMU.
Monb3oBaTtenn Moryt o6beauHATbLCS B foKasnbHble, rnobanbHble U crneunanbHble
rpynnel. JIokanbHag rpynna — 3TO rpynna, KOTOpO MOXHO NpeaoCTaBnATh npasa
1 npuBunerun mncknumtTenoHo onsa APMos. JlokanbHble rpynnbl NpenocTaBnsioT
cnocob co3gaHns o6beauHeHul nonb3oBaTtenei kak aTon paboyeit CTaHuuK, Tak 1
HeT, 4S9 MPYMEHEHUsT TONbKO Ha paboueli ctaHuuu. FnoGanbHasg rpynna — 370
rpynna, KotTopas MOXEeT WCrMoJib30BaTbCsd B COOCTBEHHOM OOMEHe, cepBepax u
paboumnx cTaHUMaX OOMEHa U A0Bepsiowmx AoMeHax. Bo Bcex cnyyasx rnobanbHas
rpynna mmeeT nNpenoCTaBiEHHbIE MpaBa M NPUBUIETNMU U MOXET CTaHOBUTbCS
YSIEHOM JIoKasbHbIX rpynn. CneumanbHble TFPynMnbl — 3TO FPYMMbl, YeHbl KOTOPbIX
HEe Ha3HayalTCsa agMUHUCTPATOPOM. [onb3oBaTenb CTAHOBUTCHA YJIEHOM TaKOM
rpynnbl ApW BbINOMIHEHWUW ONpefefneHHbIX AeNcTBUA B ceTu. Hanpumep,
noNb30oBaTENb, BbIMOMHUBLUNIA WHTEPAKTUBHYID PErucTpaumio, NpUHAONEexXuT K
cneumanbHon rpynne Interactive. Nog npuBuaernsMm noHMMalTCs BO3MOXHOCTU
Nonb30BaTeNd BbINONHATL ONpPefeNeHHble OENCTBUA B cucteme. lNpuBunernm
NPeaoCTaBnsSlOTCS CUCTEME B LEIOM B OT/MYME OT MpaB AOCTyna, NMPUMEHUMBbIX K
onpeneneHHbIM 0ObeKTaM.

C nomouubio NTDS MOXHO ynpaBnsaTb 60bLUNM KOJIMYECTBOM MOJIb30BaTENEN
(Bnnotb oo 40000) Bxoaswmx B OOAHY OPraHU3auMOHHYI0 eanHuuy (OOMEH), nnmn
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c03[aTb HECKONIbKO AOMEHOB, KOTOpPble MOTYT yNpaBAaTbCS HE3aBUCUMO.
O6beanHsAs OOMEHbI, MOXHO MPakTUYECKN HEOrpPaHMYEHHO YBENUYMBATb YMCIO
nonb3oBartenein. Mimeetcd BO3MOXHOCTb KOMOWHMPOBAHUSA yNpaBleHUS
nonb30BaTENAMU UAN pecypcamMu, a Takxe pasfaesieHuUs MOSTHOMOYUIA Mexay
pasHbIM1 agMUHUCTPATOPaMM, PACMONIOXEHHLIMU B Pa3HbIX NOAPA3AENEHUAX WU
reorpadumyeckmx Todykax. B 3aBMCMMOCTM OT TOro, Hackonbko AMC saBndetcs
LeHTpanu3oBaHHOM mnu pacnpegeneHHonn NTDS nossonset ckoHburypuposatb
KaTanoru B TO4HOM COOTBETCTBMU CO CTPYKTypot AVNC 1 npu 3TOM HUrge He OTONTH
OT nNpaBwuna NPeaocTaBNeHns OAHOKPATHOW perucTpauun B CeTu aag oCTyna K
pecypcam.

BaxHol xapakTepuCTnkom sBNseTCsd NPou3BOAUTENBHOCTbL CepBepa, KoTopas
onpenensieTcsl BO3MOXHOCTbIO NMpeaocTaBnaTb @alinbl M NPUHTEPbI B COBMECTHOE
MCMNONb30BAHME, UCMOJNHATL CEPBEPHbLIE MPUIIOXEHUS, @ TakXe yBeNnymBaTb
NPON3BOOUTENBHOCTb C YBEJIMYEHMEM YMCNa MPOLLECCOPOB.

Windows NT Server ob6nagaet cneayowmmMm BO3MOXHOCTAMM:

nonnoepxka CUMMETPUYHON MYNbTUMNPOLLECCOPHON obpaboTkm o 32
npoLLeCCOpPOB;

NEePEeHOCUMOCTb Ha OCHOBHbIE BbICOKONPOU3BOAUTENbHbIE npoueccopsl (Intel,
DEC Alpha, MIPS, PowerPC);

pa3BuTble OYHKLUMU OMCKOBOW MOLACUCTEMbl, Takme Kak 3epkanmsaums
(co3paHne TOYHOW aOencTBylOWen konunm 6a3 AaHHbIX, KOTOpas MOXeT ObiTb
MCNONb30BaHa B Cllydae BbIXO4A M3 CTPOS OpurmHana).

Mpy ncnonb3oBaHUM B KA4ECTBE JIMHUU CBA3M MeXAY ABYMS JIOKaNbHbIMU
ceTaMn 00ObIYHbIX TenedOHHbIX KaHanoB, CO CKOPOCTbio oOmeHa gaHHbiMu 9600-
19200 K6ut/cek., B Windows NT 4.0 MOXHO COeAuMHUTb OBa KOMMblOTEpa Mo
HECKONbKUM TenedoHHbIM KaHanam napannenbsHo. CymmapHasa nponyckHas
cnocobHOCTb Takoro kaHana yBENUYMBAETCS MNPOMOPLUMOHANBLHO YUCHY
324eNCTBOBAHHbIX TeNnedOHHbIX NMHUNA. OaHHaa GyHKUMS AOCTynHa Kak ans
MOLEMHOWN CBA3K, Tak 1 anga cetent ISDN. B aTom cnydae npu vHMyyaumm Cesa3u co
CTOPOHbI KNMeHTa O6yaeT OAHOBPEMEHHO OCYLLECTBASATLCA AOCTYMN MO BCEM
OOCTYMHbIM KaHanam cpasy.

Point-to-Point tunelling protocol (PPTP) aBnsetca ceTteBon TEXHONOIMMEN,
noseuBleinca B Windows NT B Bepcun 4.0, 1 no3BONSAOLEN OPraHM30BbLIBATb
BUPTYasnbHbIE KOPMOpPATUBHbIE CETU MNyTeM 0e30MacHOro COEAMHEHUS JIOKaSbHbIX
ceten 4yepes Internet. PPTP no3BongeTr kAMeHTamM OCYyLWeCTBAATbL AOCTyn K
KOPNOpaTMBHOM ceTn 13 Nobor TOUKM 3EMHOTO LLapa NyTem noakmoyeHus K Internet.
B niobom cnydae Takoe MOAKMOYEHME BbIMOJIHAETCSH COBEPLUEHHO Ge3onacHo u
MCNONb3yeT MexaHu3Mbl wWwudpoBaHusa. BupTyanbHaa rnobanbHas ceTb
noaaepxmeaeTcs obLLef0CTYNHLIMU KaHanamu, Hanpumep, Internet. Mpsimas Bbirona
30eCb 04YeBMAHA — BMECTO MCMOJSIb30BAHUS AOPOroCTOALLMX MEXOYropoaHUX WUn
MeXAYHapOOHbIX KaHANOB MCMOMb3YEeTCA CTaHOAPTHLIA 1 Gonee OelleBbl KaHarl.

MocTpoeHne rnobanbHOM ceTu HEeBO3MOXHO 6e3 maplpyTusauuu. i ee
OCYLLECTB/IEHNS MCMOMb3YIOTCS MapLUpyTU3aTopbl, MO3BONSIOLLME OCYLLECTBNATHL
B3aVIMOOENCTBNE MEXIY Pa3/INYHBbIMU NTOKaSIbHbIMU 1 FN06aNnbHbIMU CETAMU, a TakXe
Mexnay CeTaMu C pasnuyHor Ttononormen (Hanpumep, Ethernet n Token Ring). B
KaXaoM nakeTe, NepecbilaeMOM B JIOKAlbHOW, CETU MMEEeTCs 3arosioBOK,
coaepXaLlumin Nofa C NCXOAHbIM aApecoM U aapecoM Ha3HadveHus. MapLupyTnsaTopsl
CPaBHMBAIOT 3arofIOBKM MaKeTOB C CErMEHTaMu CETU U BbIOMPAIOT HAUYHLLINA NYTb
ONA VX NPOXOXOEHUHA, YTO MOBLILWIAET NPOou3BOANTENbHOCTL ceTu. B Windows NT
Server cepBep yaaneHHoro AoCTyna MOXeT ObiTb MCMONb30BaH AJ19 OpraHm3aLmm
MapLipyTusaumm Mexny yaoaneHHbIM KIMEHTOM W NIOKANbHOW CETbio WU MexXay
OBYMS JIOKaNbHbIMU CETSAMMU.

Windows NT Server o6nagaet BCTPOEHHOM NOAAEPXKKOM PYCCKOro a3bika. dTa
noafepXka BblpaXeHa HEe MPOCTO B BO3MOXHOCTU MCNONb30BAHUA PYCCKUX
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wpndTOB M BBOLA PYCCKOro TeKCTa, HO M B LEJNOM pane OOMNOJIHUTENbHbIX
BO3MOXHOCTeN. Tak, Hanpumep, Ha CepBEpPe MOXHO MCMNOJHATb NMPUNOXEHUS,
MMEIOLLME PYCCKONA3bIYHBIA MHTEPdENC, NockiNaTb U NPUHUMATh COOOLLEHUS Ha
PYyCCKOM £13blke, MpocMaTpuBaTb 9NEKTPOHHYK MoYTy, paboTaTb ¢ dainnamu,
UMEIOLMMUN [JIMHHBIE PYCCKME MMeHa, paboTaTtbk C pyCCKOA3bIYHBIMU OOKYMEHTaMM
Web.

1.2.3. OnepauuoHHasa cuctema Solaris - kommepuyeckasa, OTKpbiTasd,
npombiwieHHaa OC tuna UNIX

AnbtepHaTtmBHbiMu Windows NT onepauMoHHbIMM CUCTEMAMMN ABASIOTCSH
ceteBble OC tmna UNIX. PaccmoTpum ogHy 13 Hambonee pacrnpocTpaHeHHbIX —
OC Solaris (¢pupma Sun).

B HacTosiee Bpems Solaris npeacrtaBnser coboil onepaumoHHyl0 CUCTEMY,
CYLLECTBYIOLLYIO B BapuaHTax gns npoueccopoB SPARC (dupma Sun) un Intel x86.
CospaHHasa kak OCHOBa ANs co3gaHus ceTeBoi cpenbl, OC Solaris npeanonaraer
MHOr03a[a4Hblii, MHOrOMNOTOKOBbLI, MHOIOMNONb30BATENBCKUN PEXUM
DYHKLUMOHMPOBAHUS U COOTBETCTBYET OOJBLUMHCTBY MPU3HAHHbLIX MEXAYHAPOOHbIX
npomMbilNeHHbiX ctaHgaptoB. OC Solaris npegHasdHavyeHa ang paboTbl B
KOpNopaTUBHbLIX BbIYNCUTENBHbIX ceTax. OHa obecneuynBaeT 3PPEKTUBHbLIN U
HaZeXHbI OOCTYN K CUCTEMaM B LENIOM, cepBepam, 6a3aM OaHHbIX, NpUHTEPaM U
OpyruM ceTeBbIM pecypcamM. B Hee BCTPOEHbl 1 ONTMMU3NPOBaAHbI HAa YPOBHE sapa
OMepauMoHHOM CUCTEMbI CpeacTBa obOecrneyeHnss CEeTEBOro B3aMMOENCTBus: OT
obecneyeHnss B3aUMOOENCTBUSA MNPUKNAAHLIX NporpaMMm W Cco3[aHus
pacnpeneneHHbix @anfioBblX CUCTEM, - A0 NOALEPXKM CO3[aHUS MOJSIHOCTbIO
pacnpeneneHHon cpeapbl BblYMCNEHWI. Solaris anaeTcsa Takxke nnatdopmoi ons
pa3paboTKn CIOXHOro NporpaMMHOro obecneyeHns ¢ LefbiM apceHanoM CpeacTs,
NO3BONAIOLLMM COKPaTUTb BPEMS pa3paboTKy NPUNOXEHUA, MOBLICUTbL HALEXHOCTb
nx OYHKUMOHMPOBAHUS, N HAUENEHHbIX HA CO30aHME UHTEerpupoOBaAHHbBIX CUCTEM.
Ota OC oTHOCUKTCH K KJlaCCy KOMMEPYECKUX, OTKPbITbIX, MPOMbILINEHHbIX
onepaumoHHbix cuctem Tuna UNIX.

OC Solaris B BbICOKOW CTENEHM COOTBETCTBYET MPOMBbILIEHHBIM CTaHAapTam
U MMeeT CBOMCTBO MacwTtabupyemoctn. To ecTb, OAHA U Ta Xe onepalnoHHas
cucTemMa UCMOoJb3yeTCs M Ha OO4HOMPOLECCOPHBLIX pabounx cTtaHumsx (APMax) u Ha
cepBepax Maclitaba pabouyen rpynnbl U Ha 64-npoLeccopHOM cepBepe Maclitadba
npeanpuatusa. Ona wupokoro kpyra npunoxeHuii OC Solaris obecneynBaet
NPakTU4YeCKn NNUHENHbI POCT NPOU3BOAUTENBHOCTU MPU yBEIMYEHUU Yucna
npoueccopoB B cucteme. MaclutabupyeMocTb npeactaBnsetT coboi BonnolleHme
KOHLLEeNUUM CUMMETPUYHBIX MHOIFOMPOLLECCOPHBIX BblyncaeHnn (SMP - Symmetric
Multi-Processing) n no3BonseT yBennyMBaTb NPOU3BOAMTENBHOCTL cuctem 6e3
KOPEHHOW nepepaboTkn NPUIOKEHN, OYHKLMOHUPYIOLWMX B CETU MPEAnpUsaTUS.

KoHuenuusa oTKpbITbIX CUCTEM NpeanonaraeT Hanuyme cpencTs, NO3BONSAIOLLMX
Hanaantb 9apPeKTUMBHOE M HageXHOoe CeTeBOe B3aMMOLENCTBUE Mexay
nnatpopmMamMu pasnmyHblx TUnoe un npomdsogutenen. OC Solaris, ncnonb3ysa B
Ka4yecTBe OCHOBHOro ceteBoro npotokona TCP/IP (npoTtokon Internet), moxeT Takxe
noanepXxueatb cBA3b no npotokonam SNA, DECnet n obecneumBaeT MHTErpaumio
ceten MNK. CepBepbl C onepaunoHHON cucTemMon Solaris MoryT BCTpauBaTbCs B
cetn n gomerbl cetet Novell n Microsoft.

B nocnepHux Bepcuax OC Solaris (2.6) nopaepxmnBaetcsa koHuenums “Web-
ryaoka”. B ator koHuenuuu nonaraeTcs, 4To goctyn K Web-cTpaHuuam OosmkeH
OblTb O4EBUOHBLIM W BOLIEAWNM B MPUBbIYHLIA 06uxon. Bnvxaiwasa aHanorus -
nosBneHne ryaka B TenedoHHOU Tpybke, KOrga nNpakTUYEeCKM HUKTO He
3aQyMbIBAETCS O CJ/IOXHOW TEXHONOrmu, cTosdlen 3a 3Tum cobbiTuem. Solaris
nossonsieT obecneynTb HEMNPEPbLIBHbIA N HafeXHbIn “rynok Web” n peanbHyto
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nnatpopmy aNs pasBepTbiBaHUA TeXHOMOrMmM Java (a93blk nporpammmposaHus Web-
ctpaHuy). Mpn Takom noaxone codpaHne Web-nHtepderica onsg MHOMMX NPUBBIYHBIX
YTUANT OMEPaLMOHHON CMCTEMbI MPOCTO HeudbexeH. Tak, B Solaris 2.6 peann3oBaH
Web-cTapT, 3HauMTenbHo obneryawunii yCTaHOBKY OMepaLnoHHONW CUCTEMBbI.
Cnctema noackasok Takxe peanusoBaHa yepes Web.

Solaris Web Start - aTo Java-npunoxeHue, KoTopoe aenaeTt NpocTon n 6bICTPON
vHcTannaumio Solaris n npunoxexHnin Solaris. CtaHgapTHas KOHGUrypaumsa MoxeT
OblTb YyCTaHOBJIEHA MPOCTbLIM HaXaTMemM KHOMkW. B To xe BpemMsa rmbkocTb
cneunann3npoBaHHOW MHCTaNNsUMn obecnedunBaeTcs Hanmuymem psaa OTAENbHbIX
BO3MOXHOCTEN, Hanpumep, Bbibopa CTPYKTypbl ¢aiinoBoi cuctembl. Bo3mMoxHOCTU
Solaris Web Start Bko4aloT KJIMEHT/CEPBEPHbIN PEXUM YyOANEHHOW WUHCTaNNAunm
no cetu. NMonb3osatenam APMoB onepaunoHHas cpega Solaris ¢ AONOAHUTENBbHbIMMA
Web-BO3MOXHOCTAMM npeanaraeT BO3MOXHOCTU COXPaHATb, OTNPaBAATb MO
anekTpoHHOM noyte n “3anyckatb” URL (“YHmBepcanbHbili YkasdaTtens Pecypca” B
Internet) ogHMM HaxaTmem KnaBuLIN “Mbllln”.

Ona obecneyeHns 6Ge3onacHocTu nNpu paboTe nonb3oBaTensa C
KOprnopaTuBHbIMU CeTAMU U B Internet ncnonb3yioTcs NporpamMMHble peLleHus ans
Ob6ecneveHns CeteBoli Be3onacHOCTM M DNEKTPOHHOW TOpProeau. ATU peLleHus
obecneymBaloT 3aWUTY OT HECAHKLWOHMPOBAHHOIO AO0CTyna W OpraHusyT
Oes3onacHoe ynpasieHne BHYTPW KOPNOPaTUBHOW CETU, B TOM YUCNE 3amTy Ans
BCEX OTAENOB U LLEHTPOB BHYTPU opraHm3aumu, 4To obecrnedynT 6e3omnacHbie
KOMMYHMKauuu, a Takke GyHKUMOHUPOBAHWE CUCTEM PAa3IMHHOIO Ha3HaYeHUs.

[Ona obecnevyeHns HaOQEeXHOCTU, BbiNoNHAeMblx pabot B OC npenycMOTpeHbI
TEXHONOrMN, NPefOoCTaBNAOWME KIIMEHTAM MOCTOAHHbLIN OOCTYN K dannam gaxe
npu oTkase CETEBOro cepsBepa, B TOM 4uChe ropsyas 3aMeHa - BO3MOXHOCTb
3aMeHATb CUCTEMHble KOMMOHEHTbl 6e3 npepbiBaHUA O0OCHYXUBaAHUSA
nonb3oBaTenen U nNporpaMmma KpyriocyTo4HOro o6CnyXmBaHus U NOALEPXKKN
nonb3oBaTesnien.

Bepcua OC Solaris ¢ gononHutensHbiMn Web-BO3MOXHOCTAMM COOAEPXUT
BCTPOEHHOE nporpammMHoe obecrnevyeHre Java B KayeCTBE HEOTbEMJIEMON 4YacTu
onepaumoHHon cpeabl. B pononHeHun k 6paysepy HotJava, cTaHOAPTHO BKJTHOYEHDI
BupTyansHasa malumHa Java, KoMAamnaTop U MHTerpMpoBaHHblie Java API (nprknagHble
nporpamMmMHble UHTEPdENCHI).

Java - 3TO OObEKTHO-OPUEHTUPOBAHHLIN A3bIK MPOrpaMMMpoOBaHUS,
NO3BONSIOLWLMIA ObICTPO CO34aBaTh KOMMAKTHbE, HE 3aBUCALLME OT niaTdopMmbl
ceTeBble NpunoxeHua. bnarogaps Java, ocTtatoyHO NMPOCTOe yCTpomcTeo (Java-
KIMEHT, NepcoHanbHbI nomowHunk (PDA), nHutennektyanbHbln TenedoH n 1.4.),
NMOAKIIIOYEHHOE K CETU, MOXEeT 3arpy3uTb U UCMONHUTL Ntoboe npunoxeHue Java,
KOTOpblE OXBaTbIBAOT BCE CErMEHTbl TENEKOMMYHUKALMOHHON VHAYCTPUN:

Java nopaepxmBaeTtcsa ntob6oii onepaunoHHON cucTemMon u paboTaeT Ha noboi
KOMMbIOTEPHOW nnatdopme;

BeOylwme npoussoauTenn 6a3 gaHHbix (Oracle, Informix, Sybase) BcTpamBatoT
Java B CBOUM MNpUIOXeEHUS;

BeOyliMe Npou3BOAUTENN CeTeBOro obopynoBaHUs UCNonb3yT Java ans
CO30aHus CreaylLwero noKOJIEHUS VHTENNEKTYaNIbHbIX KOMMYTaTOPOB;

Java ncnonb3dyetca B kadecTtBe nnatdopmbl ang co3paHus Web-tenedoHos
(cTaunoHapHbIX U MOOWSBbHBIX TeniedOHOB C 3NEKTPOHHOIM MOYTOM M OOCTYNOM B
Internet);

Java MOXHO paccmaTpuBaTb Kak YHUBEPCasbHYIO Cpeay, 00beanHSIoLLYy0 BCe
CTOPOHbI TeNIEKOMMYHMKaUWIA: KOMMbIOTEPBI, MPUIIOXEHUS, YCIyru, CeTu, CeTeBoe
1 TENEeKOMMYHMKALUMOHHOE 060pynoBaHueE.
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1.2.4. UHTerpaumua ceteBbix OC passnyHbIX TUMOB

OcHoBHas npobnema, ¢ KOTOPOW CTankMBalOTCA Mosb3oBaTenu, paboTawoLime
B CMELUaHHON ceTn - HeOOBXOAUMOCTb YCTAHOBKM pPa3HOOOpa3HbIX KIMEHTOB Ha
paboune cTaumm n nx B3ammonerncTeme mexay coboii. CnydyaeTcs, YTO KIIMEHTCKOE
nporpammMHoe obecnevyeHne AN PasHbIX TUMOB ceTel, PYHKUMOHMpYoLWee Mo
OTOEeNbHOCTU, OTKa3biBaeTcsd paboTaTb O6yAyyn yCTaHOBJIEHHBIM Ha OAHOM
KoMnbtoTepe. HacTo 6GbiBaeT, 4YTO A9 YCTAaHOBKWU 2-3 pa3HOOOpa3HbIX KIMEHTOB
NPOCTO He xBaTaeT namMaTu. No3ToMy MOnbL30BaATENM MPEANOYUTAIOT UCMONb30BaTh
WHTErpMpoBaHHbIE U COrnacoBaHHble MexnAay co00W KJMeHTCKMe 4YacTu,
NO3BONSAIOLME HE TOJNbKO 0BJIErYnTb AOCTYN K pasjiMyHbIM CEPBEPaM, HO U”
yHnouuymposatb ero. on yHudukaumen nogpasdymeBaeTcsd €OUHCTBO KOMaHA,
paboTbl C CeTbio U eAMHCTBO MOJIb30BATENbCKOr0 MHTepdelica. PaccmoTpum
pelueHne 3Toi NpobeMbl NPU UHTErpaLMmM CUCTEM, OCHOBaHHbIX Ha ceTeBbix OC
Windows NT n Netware.

B cetax Ha ocHoBe Windows NT Server n Novell Netware ncnonb3yeTtcs
NPUHUUNMANbHO pa3Hoe MocTpoeHne cnyxb ynpaBneHus katanoramu. C Toukn
3peHnsa nonb3oBaTens obe cnyx6bbl NPeaoCcTaBNAT BO3MOXHOCTb OAHOKPATHOMN
pernctpauun B ceTu, 4To M3BaBNAeT nojib3oBaTens OT Heob6XxoauMoCTHU
perucTpnupoBaTbCs OOMNONHUTENBHO AAS AOCTyna K pecypcamMm TOro uau WUHOro
cepBepa. C TOYKM 3peHUa agMmHUCTpaTOopa MNOABNSAETCS BO3MOXHOCTb
LeHTpannM30BaHHOIo yrpaeieHus ceTbto MacliTaba npeanpusaTus.

M NDS (cnyx6a katanoroB Novell Netware)u NTDS uMetoT CBOM yHUKANbHbIE
nocTtonHcTea. Tak B NDS ynobHee nepeHecTu nosb3oBaTens 3 O4HOM YacTu Aepesa
B Opyrylo, yoobHee npocMoTpeTb Bce pecypcbl cetn. C apyroii ctopoHbl, NTDS
npenocTaBnseT agMuHUCTpaTopy 6onee rmbkMe BO3MOXHOCTU MO YCTAHOBIEHUIO
OTHOLUEHN Mexay aomMeHaMmun. MOXHO caenaTb Tak, YTo AoMeH ByaeT umeTb nnMbo
NoJsHyt0 MHPOpPMaLMO 060 BCEX APYrUX AOMEHax, MO0 TONMbKO O HEKOTOPbLIX, MO0
BOOOLLE HUKAKOMN.

Windows 95 moxeT 6biTb knueHTom kak cetn Microsoft Windows, Tak n Novell
Netware. C Toukn 3peHust NonbL30BaTeNs ANns KIneHTa NpeaoCcTaBasaeTcs Npo3payHbli
[octyn kak Kk pecypcam gomeHoB Windows NT, Tak n kK cepsepam Netware n gepesy
NDS. OtkpbiB nanky CeTeBOe OKpPyXeHMe Monb30BaTeNlb YBUOAUT BCE OOMEHbI CETU
Microsoft n cepsepbl Netware (npu nx Hannyum). OTKPLIB Nanky, COOTBETCTBYIOLLYIO
dannosomy TOMy, NoOJIb30BaTENb YBUAMT CTPYKTYPY KaTanoros 3Toro Toma v dannsl,
pacnofioXeHHbIE B HUX. B 3aronoBke OkHa OoTpaXaeTcs MMS KOHTEKCTa U UMS TOMa,
npv HeoBXoAMMOCTM MOXHO MOAK/YMTL NIIOOON M3 3TUX KaTasoroB B KayecTBe
CeTeBOro gucka.

M3 ckazaHHOro crnepyeT, 4TO AN9 NONb30BATENS MPUHUUAMANBHO He
CyLLEeCTBYEeT pasHuubl B cnocobe moctyna K ceTeBblM pecypcam. HezaBucumo ot
TOro, 9BASETCA NN 3TOT PEecypc KaTtanorom, nNpenocTtaBfieHHbIM B COBMECTHOE
ncnonb3dosaHne cepeepom Windows NT, katanorom Ha cepepe Netware unum
obbektom B NDS, fOCTYyn K HEMY OOHOTUMEH.

Windows NT Server n Windows NT Workstation nmeloT passutble cpencrsea
B3ammopericteusa ¢ Novell Netware. OHM MO3BONAIOT Kak MOSb30BaTENSM CETEN
Windows, Tak n nonb3oBatenam cetenn Netware ocylecTBnaTb NpPO3payvHbli AOCTyN
K cCepBepamM B CMEWaHHOMW CeTu, a TakXe LEeHTpasnM3oBaHHO ynpaBndaTb
nonb3oBatensamMu. Yactb 3TuUx BO3MOXHOCTel BcTpoeHa B NT Server, a 4acTtb
[OCTynHa B BMAe otaenbHblx npoaykTos. Client Services for Netware, Bxogsawmin B
Windows NT Workstation no3BonseTt ocywecTBAsaTb B3aUMOLENCTBUE C CEPBEPOM
Novell NetWare.

Windows NT Server MOXHO BKOYMTb B YXE€ CYLLECTBYIOLLYIO CETEBYIO cpeay
¢ NetWare n ncnonb3oBaTb B KayeCTBe cepBepa MPUIOXeHU ang obecneyveHus
paboTbl 6a3 AaHHbIX, 3NEKTPOHHOM MOYThbl, CBA3U MEXAY XOCT-MallMHamMu Un
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oMcTpubyuum nporpamMmmMHoro obecneyeHusi. HaunHas ¢ yetsepton Bepcumn Windows
NT nopnepxwusaetca NDS. lMpu yctaHoBke HOoBoro komnbioTepa ¢ Windows NT B
cetn Netware cuctema npeasioxmnT 3apermcTpupoBaTbesa nMbo Ha cepBepe Netware,
nmbo B onpeneneHHoM kKoHTekcte NDS.

Monb3osaTtenn Windows NT Workstation nonyyaloT npospayHbiii JOCTyn Ha
cepBepbl Netware ¢ nomouibto Gateway Services for Netware. Windows NT Server
Takke MOXET BbICTynaTb B KayecTBe WWo3a K dannam n npuHTepy. IT0T LWI03
(cpencTBO, obecrne4ymBatolLee CBA3b MeXAy SOKaNibHbIMU CETAMU) NO3BONSET
KJIMEHTaM OCYLECTBAATb AOCTYyn K ¢arnnam n npuHtepamMm Ha cepBepe NetWare
[axe B TOM cilyyae, ecnm Ha HuX He ycTaHoBneH NetWare knmneHT.

Mcnonb3oBaHne Gateway Services He3aMeHMMO B TOM Clly4ae, KOraa KineHT
cetn Windows He MOXeT no Kakum-ambo npuinHaM yCTaHOBUTb OOMOSIHUTESNbHbIN
NPOTOKON MNuM nporpaMmmHoe obecnedyeHue. LUnw3oBaHue Takxe yaobHO
1CMOJb30BaTh NpY NEpPMOAMYEcKoin paboTe BONbLIOro YMcna KIIMEHTOB C CEPBEPaMU
Netware.

Co3zpaBas Wwn3, agMVHUCTPATOP CETU MOXET Pa3peLLnTb MPOU3BOJIbHOE YMCI0
OAHOBPEMEHHbIX noakntoyeHnii K Netware cepBepy 4epesd wno3. Mpu atom,
HEe3aBMCMMO OT TOro, Ha CKOJIbKO MnoJfib3oBaTenen paccymtaH cepsep Netware,
dnamyeckn OOCTyn K HEMY CMOryT OOHOBPEMEHHO MMETb CTOJIbKO MOSb30BaTENEN,
CKOJIbKO ykazan agMmuHuctpartop. Nonb3osatenn cetn Windows NT ocywiecTBnsioT
[ocTyn K pecypcaMm cepsepa Netware kak k pecypcam NT cepBepa nopon gaxe v
He gorafpiBasicb 0 TOM, 4TO paboTaloT Yepes LWo3.

Kaknmu xe npaBamun 6yayT obnagaTte Nonb30BaTENM, MOJYYMBLUME OOCTYMN K
pecypcam Netware-cepepa 4yeped wno3? o yMOn4aHUIO OHW MMEIOT BCE NpaBa B
npenenax Tex, KOTopble onpeneneHbl ong 6iogxera, UCNONb3YEMOro cCamMum
wno3oM. OgHaKo afgMUHUCTPATOP BNpPaBe YCTAHOBUTb PA3/iMyHble NPUBUNErU AN
nonb3oBaTenemn.

LnameTpanbHO NPOTUBOMOJIOXHYO 3aaa4y peluaet cnyxba File & Print Services.
OHa no3BONgGET MPEeAOCTaBUTb NPO3payHbIi AocTyn kaveHTaMm Netware kK cepsepy
NT. Mpn aTOM Ha camux KMeHTax He TpebyeTcs aenaTb HUKAKUX U3MeHeHui. Bce
M3MEHEHUNS BbIMOJIHAIOTCSA TONIbKO HA CepBepe, MOCie 4Yero OH HayuHaeT
mMmmuTnposatb cepeep Netware. AGQMUHMUCTPATOP MOXET MOHTMpPOBaATb TOMa,
cosfaaBaTb o4yepenu neyatu, ynpaBngaTb NpUBUNErMSMU nonb3oBaTtenen. Ons aTtoro
MCMOJIb3YIOTCA TE€ Xe Camble YTUAWUTbI, YTO U ANg agMuHucTpuposaHus Windows
NT Server. ina agmuHucTpatopa cetn Netware aTOT cepBep OyaeT ynpaBiseM C
NMOMOLLBIO TPAAMLMOHHBIX CPEACTB ynpasneHus cepBepamu Netware. Pe3dynbrathl
TECTUPOBAHMS NOKa3blBalOT, YTO HA UMUTUPYEMOM CEPBEPE MMEET MECTO CHUXEHME
NnPoOn3BOOUTENBHOCTU, OQHAKO OHO TaKOBO, YTO Ha MPakTUKe MOSb30BaTEsNb 3TO
NPaKTU4eCKM HEe 3aMeTuT.

[To ymonyaHuio Takon cepBep nNpenocTaBngeT OAHOBPEMEHHbLIN JOCTYN
NpPakTUYeCKN HeorpaHM4eHHoOMy 4mcny nonbdoBateneint (oo 10000).

PaboTta B reteporeHHol (CmellaHHOI) ceTu, Bkovyalllen B cebs goMeHbl
Windows NT u cepsepbl Netware, conpsixxeHa ¢ TeM HeynoOCTBOM, YTO Ha KaXaoM
n3 cepsepoB Netware nmeetca cBos 6a3a nosb3oBaTENEN U CBOU PECYPCHI,
aAMUHNCTPUPOBAHME KOTOPbIX BOSMOXHO TOJIbKO Ha 3TOM cepBepe. Moatomy
nonb3osatensam cetn Microsoft npnaeTca LONONHUTENBHO PEruCTPUPOBATLCH Ha
Kaxaom mn3 cepsepoB Netware gnsg gocrtyna K ero pecypcam (B 3TOM MflaHe OHMU
HMYEM HE OT/IMHAIOTCHA OT 0ObIYHbIX knneHToB Netware). Ona ycTpaHeHus Takoro
Heyno6CTBa CyllecTByeT OOMNOJIHUTENbHAsA yTunuTa, HasbiBaemas Directory Service
Manager for Netware, no3sonsiowas CUHXPOHM3NPOBATb NOJSIb30BATENEN MeXay
nomeHoMm Windows NT u cepsepamun Netware.

OTa yTuanTa No3BONSET AeNlermpoBaTb rpynnbl NOAb30OBATENEN AOMEHA Ha
npon3BosibHO BblOpaHHble cepBepbl Netware, obecneunBass TeM camMblM €OUHCTBO
nonb3oBatenen n nx npodbdunen. Ang aagmmHnctpatopa Windows NT Server Takke
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NPeafoCTaBnASeTCs BO3MOXHOCTb Pa3peLUnTb KaKAOMY KOHKPETHOMY MOSb30BaTENO
ocylwiecTBNaTb goctyn K cepsepam Netware. Kaxaomy v3 nonb3oBatenien MOXHO
3a4aTb CBOW CUEHapuin perncrtpaumm, a TakXe ykadaTb MHble napamMeTpbl
obecneyeHuns coBmecTumocTn ¢ Netware.

1.3. Cpeactea aBTOMatmMsauum npoektupoBaHus AUC — a3biku
4GL n CASE-cuctemsl

1.3.1. KoHuenuus n OCHOBHbIE MOHATUSA

K cepeguHe 1990-x rogoB B 06n1acT MHGMOPMALMOHHBLIX TEXHONIOTUIA YETKO
0603Haunn1ch cnepyowme GakTopbl:

pasBUTUE SNEKTPOHMKN 3HAYUTENBLHO YyBeNn4mMno pecypcoel 9BM, koTopble
MOXHO ObINO MCNONb30BaTh AN aBTOMAaTU3aUMM NPOEKTUPOBAHUS, C TEM 4HTOObI
YMEHbLUNTL ero TPYOOEMKOCTb U AJINTENbHOCTb;

chopmupoBancd O0ObLEKTHO-OPUEHTUPOBAHHbLIA MNOAXO0A, XOPOLO
CTPYKTYPVPYIOLLMI 33434y, KaK TakoBytO, a Takke 1 ee peLleHne B BUae NpuknagHomn
CUCTEMBI;

Ha 6a3e 06bLEKTHO-OPUEHTMPOBAHHOIO NoAXxo4a CTanu pas3BMBaATbCS
BU3yasibHble CpeacTBa O6bICTPOM pa3paboTkm npunoxenuii (RAD — Rapid Application
Development), ocHOBaHHbIE Ha KOMMOHEHTHOMN apXUTEKTYpPE;

CTaHOapTU3NPOBAINCL OCHOBHbIE MeToApbl paboTbl ¢ 6a3aMn OaHHbIX;

Bce Oosnbluee konuyectso AVIC cTtano npuHuUMaTh pacnpenenieHHbln XxapakTep
6narogaps pas3BUTUIO TENEKOMMYHUKALMOHHbBIX CETe M KOHUEMUUM OTKPbITbIX
CUCTEM.

OTn n gpyrne GakTopbl SBUANCH NPEeANOChIKaMU AN PeasibHbIX N3MEHEHUI
00BbEKTOB MNPOEKTUPOBAHUS - MpOrpamMMHbIX CpeacTB M 6a3 gaHHeix AUC, wn B
4aCTHOCTN BO3MOXHOCTb MX NepeHOCa Ha Pas/inyHbie OrnepaLyoHHbIE 1 annapaTHble
nnatdopmbl. Bce 6Gosbllee 3HayYeHWE M MACCOBOCTb NpuobpeTaloT pa3paboTku
cnoxHblx AUC, Bo3pocan o6beMbl UX MPOrpPaMMHOro M MHPGOPMALNOHHOIO
obecneyeHnss 1 TpeboOBaHWUS K MX KA4YeCcTBY M HagexHocTn. Muorne AUC ctanu
Cc034aBaTbCy U pa3BMBaATbCA B BUAE psiga BepCuil, KOTOpble nocnenoBaTenbHO
MOONPULMPYSCE U COBEPLLUEHCTBYSCh 3KCMIyaTUPYIOTCA ANUTENBHOE BpeMA. ITO
BbI3bIBAET YBENYEHME TPYOOEMKOCTU U OANTENbHOCTU NPOEKTUPOBAHUS, KOTOPbIE
NpeBbLILIAIOT BCE OOMNyCTUMbIE npenensl. B TO Xe Bpems, NponucxoauT HakornneHne
NPOBEPEHHbIX HAa MPaKTUKE BbICOKOKAYECTBEHHbLIX KOMMOHEHT, KOTOPbleé MOXHO
MHOrOKpaTHO MCMONb30BaTb B Pa3/iMYyHbIX BEPCUsX NPorpaMMHoro obecneyeHus
ANC n Ha pas3nuyHbix nnatdopmax.

M3meHnnucb HanpasneHus Hanbosnee akTMBHO pas3BUBAEMbIX METOOO0B B
TEXHONIOrM4eckoM npouecce pa3paboTkm nporpaMmm. PaHblle OCHOBHOE BHUMaHue
yOenanocb Metonam, s3blkaMm W CpeacTBaM aBToMartu3auuy HenocpenCTBEHHOro
nporpaMmMmnpoBaHns (KOAMPOBaHUS), OTHOCUTENbHO HebonblKx nporpamm. B
HacTosdlee BPeEMSA OCHOBHble YCUINA MEPEHECEeHbl Ha COBEPLUEHCTBOBAHME U
aBTOMaTN3aLMIO METOAOB CUCTEMHOrO U CTPYKTYPHOro npoektnposaHusa AUC Ha
HayalbHbIX 3Tanax pa3paboTku, a Takxke MeTo[0B KOMMJEKCHOW OoTnaakwu,
pa3BuTUSA, NepeHoca U COMNPOBOXAEHUA MPOrpPpaMMHOro U MHGOPMaLMOHHOIO
obecneyeHns. B pesynbTate MeToabl HENMOCPEACTBEHHOIrO NMPOrpPaMMMPOBAHUS
(koompoBaHMg) Ha £a3blkax BTOPOrO U TPETbEro NMOKOJIEHUI OTOLUAM Ha BTOPOM
nnaH. Nx BbITECHAIOT MeTOAbl M CpeacTBa aBTOMaTU3auMu NPOEKTUPOBAHUSA
CJNIOXHbIX MPOrpaMMHbIX KOMIMIEKCOB Ha si3blkax YeTBepTOoro nokonexHus (4 GL).

OcHOBHas Uenb Pa3BUTUS COBPEMEHHbLIX TEXHOMOMMN NpoekTupoBaHusa AKC
COCTOUT B MOBbILEHUN 3KOHOMUYECKON 3PPEKTUBHOCTN BCEMO XUSHEHHOIO LMKNa
B Pas3fiIM4yHbIX MPOBNEMHO-OPUEHTUPOBAHHbLIX 006nacTax. OTo gocTuraeTcs
CHUXEHMEM TPYOOEMKOCTU, YCKOPEHMEM U YMPOLLEHNEM MPOEKTMPOBAHUS BCeEN
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COBOKYMHOCTW KOMMOHEHT, NMPOBEAEHNEM KOMMJEKCHON aBTOMaTM3aLuunm
TEXHOMOrnM obecrneyeHna BCero XmnsHeHHoro uukna AUC.

COBOKYMHOCTb METOZOB U WHCTPYMEHTaJNIbHbIX CPEeACcTB aBTOMaTM3auum
TEXHONOrM4Yeckoro npotecca pa3paboTkn cnoxHbix AUC obbenmHseTcs nog
HazgaHnem CASE (Computer Aided Software Engineering -
aBTOMaTU3MPOBaHHOE MPOEKTUPOBaHUE MPOrpaMMHbIX CPEeAcTB).

| METOIOJOT S |

| CPEIACTBA YHOPABJEHUSA INPOEKTOM |

| CASE - CHCTEMA

CPEJICTBA IOJIEP’KKH TA3AMHA

CHUCTEM
CPEJICTBA YIIPABJIEHUSI
PA3PABOTKOM ITPUJIOKEHU M
Moctsl K
CYBIL: MocTbl K
4GL:
CPEJICTBA YIIPABJIEHUST
PACIIPEIEJIEHHO HHO®OPMAIIUENR
SI3BIKA
PA3PABOTKH

CHUCTEMBI YITPAJIEHUSA BA3AMU JAHHBIX

Puc. 4. Konnenuus pazpadotku AUC ¢ nomom sl ASE-cuctemsl
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CASE-TexHOnorua pernameHTupyet (CMm. puc. 4) nopsanok opraHm3auum u
npoBefeHns paboT, HeaBTOMaTU3UPOBAHHOMO 1 aBTOMATU3NUPOBAHHOMO BbINMOSIHEHWS
TEXHONIOrMYECKNX onepalui, HanpaBlieHHbIX Ha MOJlyYeHUEe B UMELLUNXCSH
OpPraHn3auyoOHHO-TEXHMYECKNX YCNoBUsX rotoBot AUC ¢ 3agaHHbIMU QYHKLMSIMN
N Ka4yecTBOM. [Ina OOCTUXEHUs 3TOW Lenn pa3paboTaH M akTMBHO MCMOJb3yeTcs
pa4 NPUHLMUMOB:

MakCUManbHO BO3MOXHOE MOBLILWEHME YPOBHSA abCTpakuum npu onvcaHuu
KOMMOHEHT 1 AECTBUN HaL HMMW HA PasfINyHbIX 9Tanax npoekTUPOBAHUS;

COKpbITUE BCel nHbopmMaunn, n3ObITOYHOM O OAHHOro atana uamM obbekTa
NpoeKTUPOBaHNS;

MOAYNbHOCTb WU CTpPOras mepapxusa B CTPYKTYPHOM NOCTPOEHUN
NPOrpaMMHbIX U MHOOPMALMOHHBIX KOMMAOHEHT;

yHUUKaLMa npaBuil NMPOeKTUPOBAHUS, CTPYKTYPHOro MOCTPOEHUSA U
B3aMMOOENCTBMA KOMMOHEHT MeXay COOON M C BHELUHeW cpenow;

No3TanHbIN KOHTPOJIb MOMHOTHLI U Ka4yecTBa pelleHnss GYHKLUMOHAaNbHbIX 3a4a4.

OcoBeHHOCTN NpeaMeTHON 06nacT OTpaxarTCs B cneuyasbHbIX anroputMax
NPUKNAAHOM 4acTu cucTeMbl. OPDEKTUBHOCTb CO30aHNA N DYHKLMOHUPOBAHMS
npuknagHoro MO ANC onpenensetca kadectsoMm OC, CYB n CASE-cpencts.
B0O3MOXHOCTb MCMOMb30BAHNS FOTOBbLIX PELUEHWUI, OTPabOTaHHbIX B PaHHUX
BepcUax NpoaykTa unn paspaboTtkax Opyrux GupMm, onpeaensercd CTeneHblo
NOALAEPXKM MPOTOKONIOB U MHTEP@ENCOB C MOMNbL3OBATENAMU, C NPUKIALHBIMUA
nporpaMmmamMn 1 CTaHOAPTHOM AOKYMEHTaUMEN.

MHTerpupoBaHHble CASE-cpenctea cnyxart AN U3BJEYEHUS 3HAHUA U3
3aKka3uyMKa Ha aTane npoBefeHus obcnenoBaHus, a Takke Oas MPOEKTUPOBAHUS
KOHLLENTYyaNbHOM N NIOrMYecKor CTPYKTYp 6a3 AaHHbIX NPUKNaaHoi cuctemMel. Kpome
TOro, C MX NMOMOLLBIO OCYLLECTBASETCS COMPOBOXAEHNE U PA3BUTME NpoekTa (puc.
5). OpraHusaums, BHegpsiowas y cebs CASE-TexHonoruio, AofiXHa OCYLLEeCTBUTb
onpefeneHHble 3aTpaTbl HA BHeApPEeHWe COOTBETCTBYIOLWLEN METOAoNornm wu
cpenctB M Ha obydeHue nepcoHana. OcHoBHbiMU PyHKumamu CASE-cpeacTs
ABNAOTCA:

0OBbEKTHO-OPUEHTUPOBAHHOE CUCTEMHOE U JIOTMYECKOe MPOEKTMPOBaAHUE
NPorpamMMHbIX CpeacTs 1 6a3 AaHHbIX;

niaHMpPOBaHME N OLLEHKA 3aTpaT PecypCoB Ha pa3paboTKy MpPOrpamMMHbIX
cpencTts 1 6a3 OgaHHbIX;

cTpaTermyeckoe nnaHnMpoBaHWe 1 ynpasneHne npoekTaMmmn Ha BCEM XU3HEHHOM
LMKNE;

aHanu3 TpeboBaHnii, CTPYKTypHOe npoekTupoBaHune MNMC n B, pa3spaboTtka u
npuMeHeHne cneuudounkaumin TpeboBaHuii;

opraHudauus n ynpasneHne 6asamMu JaHHbIX U XpaHUIMLAMUN MPOEKTOB;

NOBTOPHOE WCMOMb30BaHWE OTPabOTaHHbIX MPOrPaMMHBIX KOMMOHEHT, a
Takke MepeHOC VX Ha MHble OMEPALMOHHbIE U annapaTHble NNaTdopMbl.

A3bikn YeTBepTOoro nokoneHus (4GL) sBnsioTCA CpeACcTBOM pa3paboTku
npunoxeHun. OHWM Nerkn B U3YYEHUM W HAMHOIO YMEHbLUAET pasMep KoAa,
TpebyemMoro nporpaMmmmcTamM Ajs MnpOeKTUPOBaAHUS, 3anvcu U TECTUPOBAHUS
NPUNoXeHnn. B peaynbtate OCTUrAIOTCS 3HAYNTENIbHO MEHbLUME NPOrPaMMnUCTCKME
3arpatbl 1 Bo3pocLuaa 6onee yem B 10 pa3 npoM3BOANTENBHOCTb, MO CPABHEHUIO C
A3blkamMy HU3KOro ypoBHsa. 4GL Takxe obneryalwT nporpaMmmucTamM cnepytoiime
3ajauun:

NOAAEPXKY U MOANDUKALMIO MPOrPaMMHBIX MPUIOXEHUI;

HanvcaHve 6onee CTPOror NPOrpaMMHON AOKYMEHTaLMK;

OCyLLeCTBNIEHNE ObICTPOro MakeTUPOBAHUS MPUIOXEHWIA;

ynpasfieHne npoekTUpPOBaHMEM MPOrPaMMHbIX CPEenCcTB.

MHorve 4GL npenocTaBnaldT BOSMOXHOCTb Nuuam, He SABASIOWUMCS
npodeccnoHanbHbIMM MPOrpaMmMmUcTamMm, pelwaTb CaMOCTOSTENbHO HEKOTOPbIE
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3a[a4yun, Hanpumep, HanucaHue 3anpocoB M oTyetoB BJl. Ha ypoBHe 4GL
coobulaeTcs NpuoXeHuio, 4To crneanyeTt caenatb, 4GL aBTOMaTMyecku pellaer,
KaKk 9To caenartb.

JlocTyI K peno3urapuio
Anamm3 nenoBoit Konuenryansnoe IIpoexrupoBanue I'enepanus
JEATETBHOCTH MO IeTTPOBaHHUE CHCTEMBI 6a3bI TAaHHBIX

—_
(=]
|Z

3 3
]
T'enepauus
|Z| 11 dopm 1 o0TYETOB

4

praBJIeHI/IC peuo3uTapueM |

— —_
©w W

Puc. 5. Kommonenrtnas ctpykrypa CASE-cuctemsr: 1-HaBHTaTOp OOBEKTOB; 2-MaTPHIHBIA
JqMarpammep; 3-cpeacTsa aAMUHUCTPUPOBAHHUS; 4-CPEICTBA MOJICJIMPOBAHHS MPOLIECCOB; S-
muarpammep ER-Mopnenei; 6-guarpammep wuepapxun  (QyHKIMi, 7-mparpaMmmep MOTOKOB
JaHHBIX; 8-IMarpamMmep CTPYKTYPhI TPHIOKeHUs; 9-HaBurarop napamerpos; 10-nasurarop
npouenypHoit oruku; 11-muarpammep 6a3 maHHbIX; 12-guarpammep Moaynei; 13-reneparop
cepsepa; 14 -renepatop (opm; 15-reHepaTop oT4ETOB

Onepaumnsa, Tpebytouwas coTHU komaHg koga 3GL, moxeT ObiTb BbIMNOJIHEHA C
MOMOLLBID HECKOJIbKMX MPOCThIX NpennoxeHunin Ha 4GL. 3T npennoxeHns 3atem
TPaAHCNPYIOTCS B COOTBETCTBYIOWMIA KOO, HU3KOro ypoBHs. lMoa tepmmHom  4GL
noapasymMeBalOTCs He TOJIbKO KOHKPETHbIe $13blKM MPOrpaMMMpOBaHUs, HO U
MHOXECTBO cpencTts pnansa pas3paboTkm nporpamMmHoro obecnedyeHud,
nocTaBnsieMoe BMecTe C a3blkamu. K 3TMM cpeacTBamM OTHOCATCS:

OTNafdNVKU;

penakTopbl TEKCTOB 1 6a3 AaHHbIX;

reHepaTopbl MPUAOXEHUA U MEHIO;

cpencTea co3gaHus GOpM U OTYETOB;
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cpencrtea GopmMaTMpoOBaHUA 3KPaHa;

CUCTEMbI Npe3eHTaunm.

KomnoHeHTHas cTpykTypa CASE-cucTtembl npeacTtaBneHa Ha puc. 5. Mog,
anarpamMmmepamn 30ecb NOHUMAKOTCS CpPencTBa MOCTPOEHUS Auarpamm, a nog
HaBUrnTapamu cpenctea nomcka. Ita cxema HeobxoaMma U NPU U3yYEeHUU
cnenywwmx noapasnenos pasgena 1.3.

1.3.2. O6GBEKTHO-OPUEHTUPOBAHHbIN MHCTPYMEHT Ans
npodeccnoHanbHoil pa3paboTKM MPUJIOXEHUI B cpepe KJMEeHT/cepBep

PowerBuilder (PB) - 3T0 06bEKTHO-OPUEHTUPOBAHHLIN MHCTPYMEHT ANiS
npodeccmnmoHanbHoOl pa3paboTky MPUIOXEHUI B cpene kKinmeHT/cepsep,
NO3BONAIOWNIA KONNEKTMBAM pa3paboTynkoB CcO34aBaTb MPUIOXEHUS, KOTOPbIE
MMEIOT J0CTyN k 6a3aM AaHHbIX 1 APYroi KOPnopaTUBHOM MHMOPMaLMN, XPaHsLLEeNCs
JIOKaNbHO MM Ha ceTeBblx cepBepax. PB BxoouT B COCTaB MHCTPYMEHTasIbHbIX
CASE-cpencts anis paspaboTky MaclitabupyemMbix NPUIOXeEHUI B cpene KIMEHT/
cepBep, KOTOpble MOTryT 6blTb MCNONb30BaHbl PA3JIMYHBIMU KAaTErOPUAMU
nonb3oBaTenen opraHm3aunm - OT pa3paboTUMKOB CJIOXHbLIX KOPMOPATUBHbLIX
MHPOPMALMOHHBLIX CUCTEM [0 Pa3paboTYMKOB Ha YPOBHE OTAENOB U KOHEYHbIX
nosib3oBaTenemn.

B cocTtaB cuctembl BXOOAT Cnenylolime KOMMOHEHThI:

PowerBuilder Enterprise, KkoTOpbIi NpegHasHayYeH ANS9 CO34aHUS CIOXHbIX
MHOronnatTGoOpPMeEHHbIX MPUAOXEHNN KNWEHT/CepBeEP KONNeKTuBamu
npodeccruoHasnbHbiX pa3paboTyMKOB;

PowerBuilder Team/ODBC ob6ecne4ynBaeT BO3MOXHOCTb KONJIEKTUBHOMN
paspaboTkn u paboTaeT ¢ cepBepamu 6a3 gaHHbIX Yepe3 ODBC;

PowerBuilder Desktop npegHasHavyaeTcs vHAMBUAYasNbHbIM pa3paboTynkam,
CO34ailoWMM aBTOHOMHbIE NpunoxeHnsa nog, Windows;

Advanced Developer Toolkit BkntoyaeT 61ubamoTeky MHOFOKPaTHO MCMOJIb3YEMbIX
06bLEKTOB, a Takke pa3BUTble MHCTPYMEHTallbHble CPeACcTBa, Taknme kKak penaktop
n3obpaxeHuii n ap.

B cuctemy Takxke BktodeH InfoMaker - nepcoHasnbHbI MHCTPYMEHT pa3paboTku
B Cpefde KJIMEeHT/cepBep, KOTOPbIV NO3BONSET KOHEYHbIM MOJIb30BAaTENSM CO34aBaTh
3anpockl, dopmbl, OT4eTbl W AenoBylo rpadwuky. lonb3osBatenn MoryTt
MaHUMNyIMpoBaTb OaHHbIMU, NMPUMEHNAS MOAXO0M, OCHOBaHHbLIN Ha Gopmax U He
Tpebyouwuii NporpaMMmnpPoOBaHS.

Tak Kak BCe MPOAYKTbl OCHOBaHbl Ha 06ULeli OOBLEKTHOW TEXHONMOrUU,
nonbL30BaTENM MOryT CO34aBaTb MPUIIOXEHUA U nepefasatbh UX B N0O0Oe Bpems
MeHexepaM OJis NpoaoKeHs pa3paboTku, NOOAEPXKKN UAM COMPOBOXAEHUS.
Taknm 06pasom, pa3paboTyinkm 1 KOHEYHbIE MOb30BATENN MOMYYaIOT MHCTPYMEHTHI,
KOTOpble MO3BONSIOT MUCMOMb30BaTh MPENMYLLECTBA TEXHONOIMMN KIIMEHT/CEPBED B
pamkax BCel opraHmsauunu.

PB noponepxuBaeTt LUMPOKUIA CNEKTP CUCTEM YNpaBiieHUs PENSLUOHHBIMMU
6a3aMn [aHHbIX WU MOMIHOCTLIO UCMONbL3YET crneunduyeckme 0CoBEHHOCTN Kaxaown
13 HUX. PasapaboTymkn MOryT MCMOMb30BaTb BCTPOEHHYIO BbICOKONPOM3BOANTENbHYIO
pensaunoHHyo 6a3y AaHHbIX OJ1s CO34aHWUs aBTOHOMHbLIX MPUIOXEHU, a Takxke Ans
obecnevyeHuns paboTbl NPUNOXeHUn BHe cepBepa. NHTennekTyanbHbii 06beKT OKHO
[AHHbIX MO3BONSET MaHUMNYINPOBATb AAHHBIMU U3 PENAUMOHHBIX 6a3 AaHHbIX 6e3
nporpammupoBaHns. C nomoubio OkHa OaHHbIX MOXHO W3BneKaTb, OOHOBATb,
nobaenarb, yoanaTe, NpocMaTpmBaTb, NMevaTatb M COXPaHATb OaHHble B Jt0OOM n3
10 dopmaTtoB ¢annos. OKHO [aHHbIX HENOCPEeACTBEHHO YyrnpaBnseTr
B3aVMOOENCTBUEM U MaHUNynAUMaSMU ¢ 6a30iM OaHHbIX.

OKHO [aHHbIX yNpoLlaeT Takke co3gaHve oT4yeToB. PB no3BongeT cospaBaTb
LLUMPOKUI CNEKTP OENOBbIX OTYETOB B PEXUME “yKakU U LWENKHU KHOMKOW MbIwun”.
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Cioga OTHOCSATCS CJIOXHbIE JIEHTOYHbIE Tabnuubl, 0T4eTbl cBOOOAHOrO ¢popmara,
CBfi3aHHble Tabnuubl, METKN, MHOMOKOJIOHOYHbIE OTYETbl C MHOTrOYPOBHEBBLIMMU
rpynnMpoBKamMun M COPTUPOBKON, a Takxe OnpenesieHHble NMofb30BaTeNieM
BblYMCIiIEMbIE MO, CTONOUBI U UTOroBble CyMMbl. CTaHaapTHas ABYXNPOXOAHas
reHepauus OT4YEeTOB MO3BONSET BbIYMCAATb CPeAHME 3HAYEHUS, MPOLLEHTHbIE
OTHOLWEHUSA U NOCTPaHUYHble CyMMbl. OKHA OaHHbIX TakXe NpenocTaBnAfioT
BO3MOXHOCTM BCTPOEHHOW OenoBon rpadukm ans KOMOUHUPOBAHUSA TEKCTOBOW U
rpadunyeckon nHbopmaumn.

Kpome TOro mmeroTcs MHTEPAKTMBHbIE CPEACTBA A/ CO3haHus 6a3 AaHHbIX
SQL (93blk CTPYKTYpUPOBaHHbLIX 3anpocoB, Tun pensdumoHHon CYBA) wu
MaHUNynmMpoBaHua umu, udbasnguwme OT HEOOXOOMMOCTU UIYYEHUA U
mcnonb3oBaHua SQL. PaspaboTumkmy MoryT co3gaBaTtb Tabnuubl U NpencTaBieHns,
onpenenaTb NepBUYHbIE N BHELUHME KJIO4YM, 3anyckaTb KOMaHAHble dainbl 6a3
DaHHbIX, o6ecneyrBaTb 6€30MacHOCTb U PEAaKTUPOBATh AaHHble N3 6a3bl AaHHbIX -
M BCE 3TO B OJHOM WHTErpupoOBaHHOWN cpene.

B PB mncnonb3yeTcsa npakTUYeCKUin noaxon kK OOBbEKTHOW TEXHOMormu,
no3BoJIAoWMI paspaboTynkam MHOOPMALMOHHBIX CUCTEM OCYLLECTBUTb ObICTPbIN
nepexon K 0ObEKTHO-OPUEHTUPOBAHHOW paspaboTke 6e3 HeoOX0AMMOCTU 3HaTb U
MCMONb30BaTh crneundunyeckme a3blkm nporpamMmmmupoBaHmd. OH MOMHOCTbIO
NoALEPXUBAET HacnefoBaHWe, MHKaNCynaumMio 1 noamMopodusm.

MpunoxeHue, co3naHHoe Cc nomoubio PB, aBnaetca komnosuuuven pana
006bEKTOB, Taknx Kak OkHa, MEHI0, PyHKLMU, CTPYKTYpbl 1 OkHa AaHHbIX. OO6beKTHI,
BbIMNONHGIOWME o0wme yHkuMM, Takme kak KHomka nevatu, MOryT MHOrOKpaTHO
MCMNOJIb30BaThCs B Pa3HbIX MPUSIOXKEHUSIX, PeaslbHO cokpallas BpeMs paspaboTku,
a Takxe MoBbIWAA NPOAYKTUMBHOCTb MPOrpPaMMMUCTOB M KA4YeCTBO MPOrpamm.

CucTtema BkYaeT rpaduyeckyo cpeny Anag co3naHusa onpeneneHHbiX
nonb3oBatenemM 00bekToB, COObITUA N DYHKUMA, KOTOpas 3HAYMTENbHO YrnpoLllaeT
NMOBTOPHOE MCMNONIb30BaHue kopa n genaet 6onee ynoGHbIM COMPOBOXAEHUE.
Moppepxka MHOrOypoBHEBOro HacnefoBaHus obnervyaeTt pa3paboTky u
CconpoBoXaeHne BnbnmoTek 0ObLEKTHbIX KacCOoB.

paduryeckunii nogxon PowerBuilder k padpaboTke nopaepxveaetr 60nbLune
KOMNEKTMBbI Pa3paboTyMKOB MHGOPMALMOHHBIX CUCTEM C MOMOLLLIO MeHeaxepa
o6Lent 6ubnnoTekn 06bLEKTOB U LIEHTPAIbHOrO PENO3UTOPUS AM3aiHA MPUSTOXEHNIA.
PenosuTtopuii npeacrtaBnset cobol 06beKTHO-OPUEHTUPOBAHHYO 6a3y [AaHHbIX.
CpencTtBa npocmoTpa obecneymBatloT “HaBuraumio” no npoekTy, B TOM 4ucne,
nepemMeLleHne BBEPX/BHU3 MO MepPapxmsM KacCOB U MOACUCTEM, MEPEKIYEeHne
13 0OHOro BUaa avarpamMmm K apyromy u T. . Cpencrtea KOHTpons 1 cbopa CTaTmcTUKm
LAOT BOSMOXHOCTb HaxoOuTb M YCTPaHATb OLUMOKM MO Mepe pasBuUTUS NpoekTa, a
HE Mnocne 3aBeplieHus ero onucaHus. F'eHepaTtop OT4eTOB GOPMUPYET TEKCThI
BbIXOOHbIX JOKYMEHTOB Ha OCHOBE COAEPXalLEelcs B Peno3ntopum nHbopmaumnn.

MeHepxep 6MBNIMOTEKM OCYLLECTBASET NPOBEPKY AA8 NpefoTBpaLLEHUd
0OHOBPEMEHHOro O0O6HOBMEHUS OAHOrO0 0O0bekTa HEeCKONbKMMK pa3paboTymkamu,
npeaocTaBnseT BO3MOXHOCTU NMoucka B 6GubnmnoTekax, aHanmanpyeT B3aMMOCBSA3N,
a Takke co3gaeT noApoOHble OTYETHI ANA pa3paboTynkoB no GubnnoTekam u uKx
KOMMOHEeHTaM. LieHTpanbHbIN PENO3UTOPUIA OU3anHa NPUNOXEHUA OOCTYNEH BCEMY
KONNEKTUBY pPa3paboTynMkOB M MO3BONSET UM OMNpPenendTb pacluMpeHHble aTpubyThl
Tabnuy 1 ctonbuosB, cTaHAApPTM3NPOBaATb U YCKOPATb nNpouecc pa3paboTku
MPUIOXEHN.

PB - oTkpbiTas cpepa pa3paboTku, BkoYalowas MHTepdencbl CoO MHOMMMU
npeacTaBUTENIMN TEXHONOMMM NPOrpamMMHOro obecrneyeHns B cpene KINeHT/
cepBep. Cpenctea CASE, cuCTEMbl KOHTPONS BEPCUM, MHCTPYMEHTbI COEANHEHUS
y3510B, MynbTumeauna, obpabotka o6pa3oB, NepbLeBOl BBOA, U MHOrve gpyrue
TEXHONOrMM MOJSIHOCTBIO UHTErPUPYIOTCS NPU NOMOLLM OTKPbITOro nHTepderica API.

Bce KOMMOHEHTbI NPUIIOXEHNS, Takne Kak OKHa, MeHto, norvka 6usHeca, 4,OCTyn
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k 6a3am paHHbIX, co3aaHne 6a3 AaHHbIX, rpaduka U OTYEThl, MOXHO padpabaTtbiBaTb
NoJIHOCTbO B pamkax PowerBuilder, npu 3ToM HEeT Heob6X0AMMOCTU MOCTOSAHHO
noknMaaTb Cpeay M BO3BPALLATLCH B HEe A BbIMNOJIHEHMS KaKUX-TO onepauuii.

MonHocTbio nopgnepxuBaetca MS Windows, Bkioyas Bce COOOLEHUSA
Windows, anemMeHTbl yrnpasieHNs, MHOrTOOKOHHbIE MPUIIOXEHUS, CBA3biBaHWE U
BCcTpanmBaHue obbekToB OLE, auHamumyeckmin oOMEeH OaHHbIMU U Bbi3OBbI
OMNHaMN4Yeckn cBs3biBaeMbix 6nbnnotek DLL ana nHTErpaumm C CyLLleCTBYIOLLMMUN
npunoxexHnamn. Mpadpuyecknin nHtepdenc nonb3osatens GUlI MoxeT ObiTb CO3aaH
pa3paboTynkom MpuNoXeHUs 6e3 NporpamMmMmMpoBaHUs Ha HU3KOM YpPOBHE
(Hanpumep, Ha a3bike C).

PowerBuilder conepxut PowerScript - a3bik ynpaeneHus gaHHbeimMu 4GL,
No3BONSAOLWMIA pa3paboTynky BkOYaTb MPOCTYIO M CHOXHYKO OENOBYIO JIOrUKY B
npunoxeHusa. 3TOT 93blk cocTouT 6Gonee 4dyem u3 100 yHKkuUMI [N«
MaHUMynIMpoBaHMUs 0ObEKTAMU, YMucnamMm U TEKCTOM, PyHKUMA 06paboTkn pat u
BpeMeHu, GyHKUMIA BBOAA/BbIBOAA, a Takke DYHKUMA Ana nonHon nopaepxkmn OLE
KaK B KayeCTBE K/IMEHTA, Tak M B KayecTBe cepBepa. VIHCTpyMeHT, BXOOdawWmni B
coctaB PowerBuilder - XygoxHuk ¢yHKUWIA, No3BoNseT pa3paboTymKy paclumpsaTb
KOMaHOHbI A3blK, 0,00aBNgs K HEMY Onpefensemble Mnofib3oBaTenemM QYHKUUN.
BHewHne dyHKLUMM MOXHO AeknapupoBaTb, MOCAE YEro OHW CTAHOBATCS
OOCTYNHbIMU B npunoxeHusax PowerBuilder Tak Xxe, Kak U BCTPOEHHble hYHKLUMN,
4YTO MO3BOJISIET B3aUMOAENCTBOBAThL C BHELLHMMU NMpoueaypamu, Kotopbele paboTtatoT
Ha CepBepe WAn KIIMEHTE.

MHcTpymeHTanbHasa cpepa paspabotkm PowerBuilder coctout 3 psaga
WHTErPUPOBAHHbIX FPadUYEeCKUX MHCTPYMEHTOB - XYA0XXHUKOB, MO3BOJISIOLLMX
KONeKTUBY pa3paboTyMKOB NPOEKTUPOBATb, CO34aBaTh, MHTEPAKTUBHO TECTUPOBATb
M MPUMEHATb MPUNOXEHUSA KIIMEHT/CEPBEP B PEXMME “YKAXM U LIENKHU KHOMKOW
Mblwn”. Cpepa pa3paboTkm MOXeT OblTb pacllMpeHa ANs opraHmsauumn
HEenoCcpeacTBEHHOr0 A0CTyna Kk Habopy MHCTPYMEHTasbHbIX CPeacTB pa3paboTku
apyrux ¢pupm. MHTepdeinc nonb3oBatens no3BonsgeT paspaboTynkamMm OTKPbIBATb
OKHa HEeCKOJIbKMX XYAOXHWKOB OOHOBPEMEHHO, YTO AaeT BO3MOXHOCTb MIHOBEHHO
Nony4YnTb OOCTYN K HY>XHOMY pexumy paboThbl.

XypoxHuk npunoxenuin (Application Painter) onpeaenset cpeny nNpunoxeHus,
BKJIOYAS UMS MPUIOXEHUS U €ro MUKTOrpamMmy, YCTAHOBJIEHHbIE MO YMOIYaHUIO
uBeta M WpuUdThH, NporpaMmMmbl 006pPaboTKM COObLITUIA MPUNOXEHNA, CNUCOK
6mnbnmoTtekun, a Takke MNO3BONSET pa3paboTynky rpaduyecky npocmaTpmBaTh BCHO
nepapxuio 06bEKTOB npunoxeHus. Kak Tonbko BCe OObEKTbl MPUIOXeHUa 6yayT
C034aHbl, OTKOMAUANPOBAHbI N MPOTECTUPOBAHbI, XYOOXHUK MPUAOXEHN CO30aCT
ncnonHsemoln pann (EXE).

XynoxHuk okoH (Window Painter) cospaeT okHa (BASOWMECH OCHOBHbLIM
aNeMeHTOM uHTepdenca NPUNoXeHUn) U 3NeMeHTbl ynpaBiieHns, KOTopble MOryT
OblTb HACTbIO OKHA. DNEeMeHTaMu ynpaBleHUs SBNAITCA KOMaHAHbIE KHOMKMU,
NINHENKN NPOKPYTKU, CNMUCKM BbiOOpa, OTKpbIBAlOWMECH CnUckn Bbibopa,
aNbTEPHATUBbI, 3NIEMEHTbI YNPaBEHNs OKHA OAHHbIX U MHOroe Opyroe.

XynooxHuk meHio (Menu Painter) co3paet MEHI0 U NIMHENKU MHCTPYMEHTOB,
KOTOpble MOXHO CBf13aTb C JIIOObIM OKHOM Kak B MPOLLECCE OMpefeneHns OkHa, Tak
MU OVHAaMWYEeCKN 13 NPOrpamMmbl, B XO0O€ €€ BbIMOJIHEHUS.

XynooXHUK OkHa gaHHbix (DataWindow Painter) co3pmaeT vHTennekTyanbHbIn
06bEeKT AaHHbIX Oas MPOCMOTPa, MaHUMYIMPOBAHUS U OOHOBNEHUS PENSLMOHHbIX
6a3 paHHbIX 6€3 HeoOBXOAUMOCTU NMPOrpaMMMPOBaHNSA. XyO0XHUK OKHA AaHHbIX
COAEPXUT MHOXECTBO NapameTpoB, NPefoCTaBAsSEMbIX B peXUMeE “yKaxun 1 LeSKHN
KHOMKOM MbILWK”, KOTOPbIE NO3BONAIOT U3MEHATL OPOPMIIEHNE BHELLHErO BUAA OKHA
JaHHbIX. He npuberas k nporpamMmmupoBaHuio, paspaboTymku MOryT co3jgaBaTb
0enoByto rpaduky, BblYMCNSeMble CTONOLUbLI, aBTOMATMYECKNE CBOAOKM, @ Takxe
OCYLLECTBNATb MexXTabnuyHbii aHanna. OkHa AaHHbIX MOryT ObiTb AMHAMUYECKUMU
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M noanepxuBaTb U3MEHEHUS BO BPEMSA BbIMOJIHEHUSA MPUNOXEHUS B BUAE
He3annaHMpPOoBaHHbLIX 3aMNPOCOB N OTYETOB, YTOObLI YOOBETBOPUTL Creunduiecknm
TpeboBaHUSAM KOHEYHbIX MOJIb30BATENEN.

XynoxHuk CTpykTyp (Structure Painter) cosgaeT CnoxHble CTPYKTYPbl AAHHbIX
0N UCMONb30BaHMSA UX B KOHCTPYKUMSX sa3blka PowerScript m gna cesasu c
BHEWHUMN PyHKUMaMU. CTPYKTypbl NMOMOraioT pa3paboTymky opraHu3oBaTtb
nepemMeHHble B nporpaMmmax M obneryawT B3anMoOeNCTBUE C BHELIHUMMU
DYHKUMAMN.

XynoxHuk HacTpoek (Preferences Painter) no3sondeTt HacTpauBaTb
KoHdurypaumio PowerBuilder B cOOTBEeTCTBUU C MPUBbIYKAMU U BKYCOM
paspaboTymka.

XynoxHuk 6a3 paHHbix (DataBase Painter) npepoctaBnseT MHTepakTUBHbIE
cpencTtea ansg co3paHusa u nopgaepxkm 6a3 gaHHbix SQL. PazpaboTymku moryt
co3pasaTb Tabnuubl 1 NPeacTaBieHNs, ONPeaensTb NEPBUYHBLIE U BHELLHUE KIOYMU,
3anyckaTtb KOMaHAHble dalnbl 6a3 AaHHbIX, o6ecne4ynBatb 6€30MaCHOCTb U
penakTMpoBaTh AaHHble U3 6a3dbl OAHHbIX.

LleHTpanbHbIN peno3ntopuin gusanHa npunoxenui (Central Application Design
Repository) npegoctaBngeT pa3BuTbie BO3MOXHOCTU yNpaBieHUS XpaHeHnem
paclmpeHHbIX aTpnbyToB CTONOUOB, TakUX Kak 3arofioBku, MeTku, dpopmaTthl
n306paxeHns, nNpasunia NPoOBepkn U rpaduyeckne CTUIM pPenakTMpoBaHUS.

XynoxHuk nepeHoca paHHbix (Data Pipeline Painter) obecneunBaeTt
paspaboTymkamM OOCTyN K AaHHbIM W MEepeHoC AaHHbIX 6e3 NporpaMMmnpoBaHus,
LaXe eCnv OHN HaxoasaTca B pasdnunyHbix 6a3ax AaHHbIx. Onpenenexusa Data Pipeline
MOryT ObITb COXpPaHEHbl B BUAE OOLEKTOB W 3aTEM MCMOJIb30BaHbl B MPUIIOXEHUSIX.

XynoxHuk 3anpocor (Query Painter) npepnocTtaBnsieT rpaduyeckme cpencrea
On9 cOo34aHMA 3anpocoB K 6a3aM [aHHbIX M COXPaAHEHUs 3TUX 3anpOCOB B BUAOE
006bekToB. OO6BLEKTbl 3aNPOCOB MOXHO WMCMNOJIb30BaThb B Ka4eCTBE WCTOYHUKA
nHdopmauum ang OkHa AaHHbIX U OTY4ETOB, obecrneymBas eue 6onee TeCHylO
MHTerpaumio ¢ 6asamu fgaHHbIX. XyOOXHUK 3anpoCOoB MOMIHOCTbIO MOAOEpPXMBAET
rpadunyeckoe pucosaHme SQL kak gng Tabnuu, Tak U Ons nNpencTaBieHWUi.

XynoxHuk ¢yHkumii (Function Painter) no3sonser paspaboTumKy co3oaBaTtb U
noanepxueatb GyHKUMUM, KOTOPbIE Yalle BCEro npeacrtaBnsatoT coboi obuine
npolenypbl, HEOAHOKPATHO NUCMOJIb3YEMbIE B OOHOM UM HECKOJIbKUX MPUNOXEHUSIX,
cokpallas npy aToM 06bEM MOBTOPSIOLLErOCH KOAA.

XynoxHuk npoektoB (Project Painter) nossonser ykasdbiBaTb NOPSA0K U
napamMeTpbl COOPKM pPasNYHbIX NPUNOXEHUNH U3 obuiero Habopa 0ObLEKTOB B
oubnuotekax PowerBuilder. OnpeneneHns NpoOekTOB COXPaHAOTCS B 6GUONMOTEKax
1 MO3BOJIIOT aBTOMATU3MPOBaTh OOJbLLIMHCTBO OEMNCTBMIA NO NOArOTOBKE FOTOBOrO
NPUIOXEHNS.

XypnoxHuk 6ubnuotek (Library Painter) no3sonseT paspaboTymkam COBMECTHO
MCMOJIb30BaTb BCE OOBLEKTbI MPUIOXKEHU, TakMe KakK OKHA, OKHA OaHHbIX, MEHIO,
CTPYKTYpbl 1 0ObEKTbI MOJSib30BaTeNIen. TN OOBEKTbI XPaAHATCA B OOHOWN WU
HECKOJIbkMUX BMBNMoTeKax, NOKaIN30BaHHbLIX B OAHOM MECTe WM pacnpeneneHHblX
B ceTu. Bo3MOXHOCTb NpoBepKM Mpu Bblgavye M BO3BpaTe OOLEKTOB MO3BONSET
npenoTBpaTuTb OQHOBPEMEHHOEe O0OHOBNIEHME OAHOro 06bekTa HECKONbKUMM
paspaboTumkamMmun. MpeaocTaBnsioTCa Takke BO3MOXHOCTM noucka B Gubnmortekax,
aHanM3a B3aMMOCBS3M WU CO34aHuUs NoApoOHbIX OTYETOB ANs pa3paboTyMKOB MO
OubnnoTekamM 1 MX KOMMOHeHTaM. XyOoXHUK OMbnnoTek npepnaraet Takxe
NPO3payHbIi AOCTYN K MHOXECTBY CUCTEM KOHTPOJSi BEPCUA N CUCTEM YNPaBEHMUS
KOHUrypaumen, paspaboTaHHbIX TpeTbMn GprpmamMmn. PaspaboTumkn, colparouime
KPYMHbIEe MPUNOXEHUS, MOTYT MOAOEPXMBATb HECKONbLKO BEPCU OOBLEKTOB U
OTCnexuBaTb, KTO U KOrga BHEC AAHHOE W3MEHEHME.

XynoxHuk o6bekToB nonb3osartenenn (User Object Painter) cosnaeT o6bekThl,
onpefeneHHble NoJb30BaTENAMU U HEBUAUMbIE OObEKTHI MOJSIb30BaTENS,
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obecrneyrBass NOJIHOE MUCMNONb30BaHME OOBEKTHO-OPUEHTUPOBAHHOW TEXHUKU
pa3paboTku.

OTnaguuvk BbINOJHAET NPUIOXEHWE B pPeXUMe OTNaaku Ans novcka owmnbok B
paboTe nporpaMm 1 06bekTOB. OTNaauMK NO3BoONSET Pa3paboTynky yCTaHaBNMBaTb
npepbIBaHNS, OCYLLECTBAATb BbINOJHEHME MO LWaram, NpocMatpmeaTtb U USMEHATb
3Ha4YeHUsa nNepemMeHHbIX, a TakXe COXpaHATb Cpeny ceaHca oTnankm ans
MCNoNb30BaHUs B OyOyLEM.

BoamoxHoCcTu xymoxHuka 6a3 gaHHbix (DataBase Painter) ob6ecne4ynBatoT
TECHYIO VHTErpaumio C LUMPOKMM CMEKTPOM noaaepXknsaemMbix 6a3 AaHHbIX C MOJHbIM
ncnonb3oBaHnemMm cneunmdunyecknx ocobeHHocTeil kaxaonm u3 Hux. OH
npenocTtaBngeT AOCTYN K XyOOXHUKY aAMWHUCTPUPOBAHUSA AaHHbIX (Data
Administration Painter) - nHTepakTnBHomy GJIOKHOTY Ans 3annucu n rpaduyeckoro
npeactaeneHnsa onepatopoB SQL, kOTopble 3aTeEM HEMELJIEHHO BbIMOHATCSA
CYB/A. XyooXHUK agMUHUCTPUPOBaHUSA 6a3 daHHbIX MO3BONSET co3haBaTb, yOansaTb
1 MoaMdUUMpPOBaTb NOJSIb30BATENEN CUCTEMBI YpaBneHns 6a3zamMm AaHHbIX, @ Takke
yKa3biBaTb NPUBUNErMU U OFPaHMYEHNS OOCTyna B COOTBETCTBUM C BOSMOXHOCTAMU
ynpasneHusi noctynom BbibpaHHo CYB/.

XyOooXHUK MaHmnynupoBaHusa gaHHeiMu(Data Manipulation Painter) nossonsiet
npeaBapuTenbHO NMPOCMaTPMBaTh CYLLECTBYIOLLNE OaHHbIE, 3aMN0NHATb HOBbIE
Tabnvupbl, a Takke TecTMpoBaTb GopMaTbl M3006paxKeHWIA, NpaBmia NPOBEPKN 1N CTUMU
pPenakTMPOBAHUS Ha peasibHbIX OAHHbIX.

[paliBepbl Ans OocTyna K pasnuMyHbiM cepBepam 6a3 AaHHbIX MO3BONSAIOT
opraHn3doBaTth cBs3b PowerBuilder ¢ 6a30li faHHbIX Kak Ha aTane pa3paboTku, Tak 1
Ha aTane akcrulyataumu NpuIoXeHUs, Y4To AaeT BO3MOXHOCTb MCMNONb30BaTh BCe
cneundunyeckme ocobeHHOCTU Kaxnol 6asbl AaHHbIX, BKOYAA XpaHUMble
npoLeaypbl, TPUITEPbI, MPOKPYYMBAEMbIE KYPCOpPbI, NpaBmia NPOBEPKN CCbITOYHOM
LEeNoCTHOCTM 1 T.A4. ANna 6a3 AaHHbIX, KOTOpble NMPeaoCTaBNsioOT 3TV BO3MOXHOCTM.

PowerBuilder nHTerpmupoBaH ¢ 6a30M OaHHbIX, B KOTOPOW XpaHWUTCH
penosntapuin amsanHa NPUIOXEHUN. OTO NOBbIWAET NPOU3BOANUTENBHOCTb
pazpaboTumka, obneryaeT co3gaHue CTaHOAPTOB MPUIOXEHWUIA U 3acTaBngeT
cnefoBaTtb 3TMM CTaHfapTamM BO BCeW opraHmsauuu. locne onpeneneHusd
pPeno3nTopusa, 3HAYNTENbHO YCKOPSETCHa CO3A4aHME CIOXHbIX OKOH AaHHbIX
(DataWindows) n ot4yeToB. LleHTpann3oBaHHOE onpeaeneHe penosutapus amsarnHa
NPUIOXEHUIA YCKOPSIET M yNpoLWaeT noanepXkky n oOHOBNIEHWE CYLLECTBYOLLNX
npunoxeHunin. PazpaboTynku MOryT onpenennTb B PeEN03nUTOpuM CTaHAapT Cco3aaHus
LLeNIOCTHOro MHTepdenca nonb3oBaTens.

OanH 13 NOAXOA0B K CO342aHMIO HOBbIX NpunoxeHun PowerBuilder Bknioyaet
cneayioLime warm:

co3paHne 0O6bekTa MPUIOXEHUS  (XYOOXHUK MPUSTOXKEHWNIA);

NpPoekTUpoBaHne rpadunyeckoro nHTepdenca Noab3oBaTens (Xy40XHUKN OKOH,
MEHIO 1N 00bEKTOB MOSIL30BATENS);

onpeneneHve noseneHus oobbekToB ( PowerScript);

onpeneneHne pexurmoB paboTbl C AaHHbIMU (XYOOXHUK OKHa AaHHbIX);

reHepaums OT4ETOB (XYLAOXHUK OTYETOB);

nobasneHne noackasok B npunoxeHue (PowerScript);

ynpaBneHne MpuioXeHneM (XyOOXHUK BnbnnoTek);

oTnagka nNpunoXxeHus (oTnagyuk);

nocTaBka 3aBEpLUEHHOr0 MPUIOXEHUS (XYOOXHUK MPUNOXEHUN).

PaspaboTka B cpeme PowerBuilder 6a3upyeTtca Ha co3gaHun OObEKTOB,
3/IeMEeHTOB ynpaBsieHusa u coObiTuii. MNpunoxeHus PowerBuilder coctoaTt us
06BbEKTOB (TakMx Kak OKHa, OKHA AaHHbIX, MEHIO U 0ObeKTbl MONbL30BATENSA) U
3NIEMEHTOB YMpaBfeHns (Takux Kak KOMaHOHbIE KHOMKM U PaguOKHOMKN).

Kaxapbii 06bekT 1 kaxabli anemeHT ynpasneHuns PowerBuilder nmeet Habop
aTpnbyTOB, OMUCLIBAKOLWNX €ro pa3mep, PacrosyioXeHne, NocnenoBaTeibHOCTb
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pasMelleHnsa 1 Tekyllee COCTOsHME (BUAVMbIN, paspelleHHblin). PaspaboTyrkn
onpenenstoT atpubyThbl, a Takxke noBefeHne OOBLEKTOB U 3JIEMEHTOB YrnpaBieHUs
B COOTBETCTBMU C KOHCTPYKLUMEN MPUNOXEHUS.

O6bekThbl, CO34aHHbIE B npoLecce pa3paboTKu MPUNOXEHUS, XPaHATCS B
onbnunotekax. PasapaboTymkm MOTyT UCMOJIb30BaTb B MPUIOXEHUN 0OBbEKTbI U3 OQHOM
WM HECKONbKNX 6mnbnnotek. OObIMHO KaXabl YNeH KOoJekTMBa pa3paboTynkoB
MMeeT CBOlO COOCTBEHHYlO TecToByl 6MBNMOTEKY, a TakXe WUCNoNb3yeT
pasgensemMble 6MGNMOTEKM 0OLLMX OOBEKTOB, XPaHSLLMECS HA CeTeBbiX (alrnoBbixX
cepBepax.

PowerBuilder nonHoCTbl0 noanepXxnBaeT MHOrTOYPOBHEBOE HacnenoBaHue,
vHKancynaumio 1 nonmmopdunam. Ana paspabotunkos AVIC cambiM 3HAYUTENbHbIM
npenmMyL,ecTBOM 0ObEKTHOW TEXHONIOrMU ABASIETCS POCT NPOU3BOAUTENIBHOCTU
6naropaps MHOrokpaTHOMY MCMNONMb30OBaHUIO kopa. HacnepoBaHme no3BonseT
YCNOXHUTb 0OBbEKT-NPenoKk M aBTOMaTUYeCKM nepenaBatb J00aBNEHHbIE
XapakTeEPUCTUKM BCEM €ro rnoTomMkam. HacnepoBaHue ynpoLiaeT Takxke noanepxkky
NPUIOXeEHNN 1 obecneynBaeT HENMPOTUBOPEUYNBOCTD.

MHkancynauusa no3sosiseT XpaHuTb 0O0beKT BMecTe CO BCeMU ero dyHKUMSMN
UM nporpaMmMamMu B BUAE WHKAMCYIMPOBAHHOTo obbekTa. MHkancynaumnsa
aBToOMaTu4deckn obecnednBaeTcs ans noboro cosgaHHoro B PowerBuilder o6bekTa,
BKJIIOYAs Te, KOTOPblE MOMELLATCA BHYTPY OPYrux 0ObEKTOB (Hanpumep, KoMaHaHas
KHOIMKA, PaCrMosIOXEHHAas B OKHE).

LleHTpannsoBaHHasa cuctema ynpasieHus 6mbnmotekamMmm 0OLEKTOB
PowerBuilder npenctaBnsetr cobo OTKPbLITYIO cpeay AJis rpyrnnoBor paspaboTku
NPUAOXEHNA N ynNpaBieHns NpoekToM. [penocTaBnaoTCs NpsiMble CBA3M U3 Cpebl
PowerBuilder k ppyrum cuctemam ynpaBiieHUst 06bekTaMn U KOHTPOIS BepCUit
Ons ynpasneHns pa3paboTkor 0O6beMHbIX MPUIOXEHUN.

1.3.3. PaspaboTka npoeKkToB pacnpegeneHHbix AUC
C UCMNOJIb30BaHUEM KOMIJIEKCa CPeAcTB

B HacToduee BpemMs, npu pa3paboTke CHOXHbIX pacnpeneneHHbix ANC
00ObIYHO MCMNOJIb3YIOT KOMMAEKChbl MHCTPYMEHTaNIbHbIX CPencTB pPas3fnyHbIX
npoundsoautenein. 1o cea3aHo ¢ Tem, 4yto CASE-cpenctBa pasfiMyHbIX
NnpoOn3BOAMTENEN B3aMMHO OOMOMHAIOT Opyr Apyra. Tak, HanpMMep OTHOCUTENbHO
HeLoporve 1 NMpPoCTble B OCBOEHUM CUCTEMbI MOFYT UMETb Cleaytolme TUMUYHbIE
HenocTaTku:

HEAOCTaTOYHO Pa3BUTbIE BO3MOXHOCTM MMMOPTA/3KCNopTa, CNefoBaTesibHO,
HEBO3MOXHa KONnekTuBHas pa3paboTka mMoaenu;

HET PEMNO3NTOPUSA CTPYKTYP OAHHbIX;

CUIbHO OrpaHuyeHbl A0MNYCTMMblE (BO3SMOXHbIE) CTPYKTYPbl AAHHbIX;

OTCYTCTBYIOT CpPeacTBa KOHCTPYMpOBaHUSA 0asbl OaHHbIX U Ap.

PaccmoTpum Ha npumepe, UCnonb30BaHME KOMMEKCa WHCTPYMEHTaNbHbIX
cpencTe npu paspaboTke pacnpeneneHHon ¢uHaHcoBon AUC.

TexHunyeckne TpebosaHus kK AUC — cnenyoume:

NepeHoOCMMOCTb MPUIOXEHUI Ha O0CTAaTOYHO LIMPOKUIA KPyr annapaTHo-
nporpaMmMHbix nnaTtdopm u pensumoHHbix CYBM; AganTUBHOCTb K M3MEHEHUSM
aAMUHUCTPATUBHOM CTPYKTYpPbI;

HapalunBaHMe BbINOSHAEMbIX OYHKLUMIRA;

ObicTpas HacTpoika ANC Ha KOHKPETHbIX MOJIb30BaTENEN;

BO3MOXHOCTb MoJly4yaTb UHPOPMaUNOHHbIE ycnyru ¢ nobbix APMoB, B
npegenax mx rnoJIHOMOYUIA;

VHTErpaumsa BXOAHOW, BHYTPEHHEN U BbIXOAHOM MHbOpMauun.

OcHoBHble dyHKUUM AUC — cnepyiouime:

COCTaBfieHne 0oT4eToB No obGopoTaM (UHAHCOBLIX CPEACTB;
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COCTaBJIEHME U aHANN3 BbINOJIHEHUS NnaHa 060pOTOB;

KOHTPOJb 3a Bblgayenn GpUHAHCOBLIX CPEACTB;

aHannM3 MpPOCPOYEHHONM 3a[0/KEHHOCTH;

aHann3 CoCTOsHMA 1 obbemMa OeHeXHoW Maccbl B 060poTe;

niaHMpoBaHne, y4eT N aHanm3 SMUCCUOHHO-KACCOBLIX Onepauui;

agMUHMUCTpupoBaHne pabotsl AUC.

B nHcTpymeHTanbHbil komMnnekc BkoYeHbl: CASE-cuctema, a3bik 4GL ona
nporpamMMmnpoBaHns cepeepa npunoxeHnii, ceteraa OC, penaumoHHas CYB/.

CASE-cuctema npenoctaBnser crneayowme BO3MOXHOCTU:

komnoHeHTa DFD (mMoaynbe NOCTpoOeHus auarpamm) gBnAsieTCs UHCTPYMEHTOM
CO3[aHns CXeM, OT AmarpamMm MOTOKOB OaHHbIX U OU3HEeC-mMoAenen A0 CXEM
HaBUrauum 3KPaHoOB N B3aMMOCBA3EN OYHKUNOHAbHBIX MOOYNEN  MPOorpamMm;

komnoHeHTa ERX (Moaynb KOHUeNTyanbHOr0 MOAENVUPOBAHUS) rnomoraeT
NOCTPOUTb KOHLIEMTYanbHYld  MOAENb OAHHbIX MPOEKTa;

KkomnoHeHTa RDM (mMoayfnb pensiuMoOHHOro MOAenMpoBaHus) npeaHasHavyeHa
0N MOCTPOEHUS  PENFaUMOHHON MOOENM OAaHHbIX MPOeKTa, MO3BONSET CO34aBaTb
6a3y AaHHbIX, ObICTPO NepeHocUTb 6aldy ¢ OAHOM nNnaTtdopMbl Ha APYryo;

komrnoHeHTa WRM (MeHepxep peno3utopus) ynpaenseT obwmm Ons Bcex
KOMMOHEHT PENO3NTOPMEM AN XPAHEHUS N COBMECTHOrO MCMONIb30BAHUSA TUMOB
OaHHbIX, JOMEHOB, CTPYKTYP AAHHbIX; WUMeeT BO3MOXHOCTU HOpMMPOBaHUSA
OTYETOB HA OCHOBE AAHHbIX U CXEM MpoekTa.

B npouecce nepBoro 3atana npoektupoBaHus ANC 6Gbina paspaboTtaHa
KOHUenTyanbHaa Mogenb. JnarpaMmmMmbl NOTOKOB AaHHbIX MHOOPMALLMOHHO-
dyHKUMOHaNbHOM Moaenu npeaMeTHor obnactn AVC Gbinn nepeBefeHbl B cpeay
CASE-cucTembl. MocTpoeHa cuctema amarpaMmm MHOOPMAaLMOHHBIX MOTOKOB AN
3TMX NoacucTemMm ¢ nomMollpto DFD-koMnoHeHThl. B Moaenu BbigeneHo 84 npouecca,
9 BHELWHUX cylwHocTen, 24  HakonuTens AaHHbiX. OnpeneneHbl: 26 6Ga3nCHbIX
TUMNOB [OaHHbIX, 26 OOMEHOB, 54  CTPYKTYpbl AAHHbIX, MHHOPMALMOHHbLIE MOTOKN
CBfA3aHbl CO CTPYKTypamMu OaHHbIX, MOCTPOEHbl ONMMUCAHUA BCEX AeTaslibHbIX
npoueccoB. C NOMOLLbI0O  CPeacTB AOKYMEHTMPOBAHUS NpoekTa Obliv MosyyeHbl
OMMCaHUSA KOMMOHEHT AMarpamMM M MOTOKOB AAHHbIX.

[aHHble, nonyyeHHble B npouecce pa3pabotkm DFD-momenu (momenu
onarpaMm MoOoTOKOB  AaHHbIX), OblIM MepeHeceHbl B Peno3uTopuin onsa mux
JanbHENWero NCNoNb30BaHUSA NPM  MNOCTPOEHUN PENSLUMOHHON MOAENN OAHHbIX
npoekta ¢ nomMmoLplo RDM-KOMNOHeHTbI. Ha  0CHOBe 6a3UCHbLIX TUMOB, AOMEHOB Y
CTPYKTYP OaHHbIX, onpeneneHHblx B DFD-guarpammax onpepeneHsi:

9 OCHOBHbIX TabnuL;

45 nopcxem ¢ NOAYUHEHHbIMW Tabnuuamu;

YHUKasbHbIE KIIOYM U OTHOLLUEHUS Mexay Tabnuuamu;

a Takxe:

npoBefeHa Bepudukaumsa MOLEnNu;

CreHepupoBaHbl BHELLIHWE KJIOYN MOAYMHEHHbIX TabnuL;

chopmupoBaH SQL-kon ana CYB[, Oracle;

npoBeneH nepeHoc mogenu Ha nnatdopmy CYBL Informix;

noslydyeHa OOKyMeHTaums no chopmmpoBaHHoOW bGase.

Ha cnepyouwem atane npumeHsnacb cpena paspaboTtku npunoxeHuin (4GL)
JAM. CospaHHbIli Ha 93blke JAM komnnekc nporpamm BkovaeT B cebs  APM
agMuHucTtpatopa ANC mn yHuBepcasibHYlO MNporpamMmmHytd 000104Ky AOns
KOHpuUrypuposaHna APMoB KOHKpeTHbIX nosib3oBaTeneli. PaspaboTaHbl CXembl
HaBurauun 9KpaHoB:

YHUBEPCaNbHON 060n04kn KOHOUrypmposaHuss APMOB;

OTAENbHbIX QYHKUMOHANbHbLIX MOAYNEN;

0605104KM aaMUHUCTPATOpPA;

[EeNCTBYIOLLEro MakeTa noacucTeMbl GUHAHCOBOro obpalleHus.
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¢A3bIlk yeTBEpPTOro nokoneHnss JAM Bko4yaeT B cebqa cneayolme OCHOBHbIE
KOMMOHEHTHI:

9KpaHHbI pefakTop - cpeny pa3paboTky 9KPaHOB;

pPenakTop MeHIo;

oTnagyunk;

reHepaTop OTYeTOB;

makeTHyto CYB[, JDB;

Moaynu uHTepdelica ¢ koHkpeTHeiMn CYB[ (ORACLE, INFORMIX);

CpPencTBO NMPOrpamMmMupoOBaHUS CEPBUCOB.

Onsa xpaHeHUs onucaHuii MHPOpPMaALMOHHBIX 0OBLEKTOB U peannsaauunn
MexaHM3Ma HacnenoBaHWs MUCMonb3yeTcs peno3utopuin. Nomumo cpencTs
BM3yanbHOro nporpammMmupoBaHus JAM mMeeT BCTPOEHHbI NpoueaypHbIN A3blK
vHTepnpeTupytolero Tuna JPL ¢ C-o6pasHbiM cuHTakcnucom. JPL - 3To npoueaypHbii
A3bIK MHTEPMNPETMPYIOLLErO TUMNA, BCTPOEHHbIV B cpely pa3pabotkn JAM. Ha a3bike
JPL peanunayetcs nornka paboTbl NPUNOXEHUN.

PaspaboTka nporpammHoro obecneyeHua Hauvanacb C MNepeHoca
dyHKUMOHaNbHO-nornyeckom mogenu n3 CASE-cuctembl B cpeny BU3yasibHOMN
pa3paboTkM NpMKNagHoro nporpamMmMmHoro obecnedenus JAM. Ha atoi ctagum 6Gbinnm
BbINOJIHEHbI CleayoLlme paboTbl.

MepeHoc cxembl 6a3bl gaHHbix ansa CYBL ORACLE B maketHyto CYB[, JDB.
JDB-aT0 BCTpOeHHas B cpeny paspabdotkm JAM CYB[ ¢ SQL a3bikom, koTOopas
MO3BOMISET  BbINOJIHATL MPOTOTUNMPOBAHME N TECTUPOBAHUE MNMPUNOXEHUNA,
peanni3oBaHHbIX HA JAM 0o co3paHua peanbHoi 6a3bl aaHHbix B CYB[, ORACLE
nnn INFORMIX.

dopmupoaHne penosuntopus AMC B cpepe JAM. Penosutopui
nepBoHavyanbHO GopMUpyeTcsa M3 cxembl 0a3bl AaHHbIX C MOMOLLBID onepauuuv
IMPORT. Mpu 9TOM OOBEKTbI, KOTOPbIE XPAHATCA B PEMNO3UTOPUM HAcnenyloT
CcBOlCTBa O0ObEKTOB M3 0asbl JaHHbIX. 3aTeM MPOU3BOAUTCH pefakTUpoBaHue
BXOZOB PEno3mtopus (BBOOATCH  PYCCKME HAMMEHOBAHWUS OaHHbIX, WabGnoHbI
BHELLUHEro npeacTaBfieHnst AaHHbIX, 00bekTbl  YNpaBAeHUs NPUNOXEHUIMU U T.4.;

3aTtemM ObinM BbIMNOSIHEHBI CleAyolmne NOAroTOBUTENbHbIE PABOThI:

chopmynmpoBaHbl TpeboBaHMs K BHELLHEMY O0(POPMIEHUIO N0JIb30BATEIbCKOIO
NHTepodenca;

pa3paboTaHa 6UBNMOTEKA TUMOBbLIX NPOrPaMMHbIX MoAynen Ha sa3bike JPL.

Ina obecneyeHna makcumanbHOW rmbkoctTn n agantusHoctn AUC Obin
peann3oBaH NOAX0[ KOMMOHOBKM KOHKPETHbIX APMoOB 13 Habopa pyHKLMOHANbHbIX
MOAYNEN MPU NOMOLLN YHUBEPCANIbHbIX CPeACTB KOMMOHOBKM M ynpaBAeHus
APMamu. Moa ¢yHKUMOHaNbHbIM MOAYNEM MOHUMAETCS rpynna nporpamMmMHbIX
Moaynen unu OAvH MOAYJb, KOTOPbIE€ BbIMOJHAT 3aKOHYEHHYIO NMPUKIALHYIO
dyHKUMio. MporpaMmmHble MOAYAN - 3TO 3KpaHbl unn otyetol JAM. Ha asbike JAM
Obinn paspabotaHbl APM agmuHnctpatopa AUC n yHMBepcanbHas nporpammMHas
obonouka ans peanusaunu APMos ANC, ekniovalowme B cebs cpencrtea:

perucTpaummn nonb3oBaTenen;

OnMcaHns TUMNOBbLIX MPOrPaMMHbIX KOMMIEKCOB;

KOHpuUrypmpoBaHnsg APMOB KOHKPETHbIX MONIb30BaTENEN;

C nomouwpbto APMa agmuHucTtpatopa AUC cTana BO3MOXHOM npakTuyeckas
peanna3aums KoHuenuum paboyero ctona nonb3oBaTtens, korga Ha paboyem mecTte
nonb3oBaTens non efuHbIM YyNpaBleHUEM MHTErpupyloTCa Kak KOHKPETHbIe
npuknagHole APMbI, npefHasHavyeHHble OJ1S OAHHOro Mosb30BaTens, Tak U Habop
TUNOBbLIX CPEACTB, TakMX Kak TEKCTOBble pPefakTopbl, 3N1eKTPOHHble Tabauubl,
9NEeKTPOHHag nmoyta u T.4.

McxoOHbIMM gaHHbBIMU NS pa3paboTKy NPUNOXEHUA Obin GYHKLUNOHANBHO-
nornyeckas mMoaenb, Moaenb 6a3bl JAaHHbIX M CXema HaBuraumn NpuIoXeHUNn,
paspaboTaHHblie B cpege CASE-cucTembl.
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MpuknagHoe nporpaMmmHoe obecneyeHme paspabaTbiBanocb cpeacTesamu JAM.
BaXHbIM Npenmyl,ecTBOM [aHHOrO0 MHCTPYMEHTANbHOIO KOMMeKkca siBASeTcs
BO3MOXHOCTb MpOBefeHus pa3paboTku C NMOCTPOEHMEM MPOTOTUMOB.

MepBbiM [EACTBYOWUM NPOTOTUMNOM CUCTEMblI ABASANOCH ONUCaHUE
APMosg cpeacteamn APM agMuHucTpaTopa, B pedysibTaTe Yero nosib3oBatesb BUAEN
byHKUMM APMOB B BUAE MEHIO BEPXHErO YPOBHSA OO Hayana nporpamMmMupoBaHug.
3atem cpenctBamn JAM 0OCyLLECTBASNOCH MPOTOTUNUPOBAHUE 3KPAHOB.

KonnektnBHaa pa3paboTka OcyLlecTBASAaCb C UCMONb30OBaHMEM 06LLErO
peno3nTtopus npoekta, Ha 6a3e KOTOPOro OCYLLeCTBNANOChL ynpaBfieHune
M3MEHEHNAMN MNPUKNAOHbIX 3KPAHOB, @ TakXe KOHTPOJIb COCTOSIHUSA pa3paboTku.
Mpn aTom ucnonb3oBanca nNoaxon, NpPM KOTOPOM MPUNIOXEHWE BHavane
NPOTOTUNMPOBANOCh M TECTUPOBANOCb, a 3aTeM nyTem aHanuida SQL-kopa
onpenensinucb CEPBUCHI U COOTBETCTBYIOLIME UM CEPBUCHbIE 3KPaAHbI, @ TakXe
napameTpbl CepPBUCOB. 3aTteM Bbi30B SQL B KJIMEHTCKMX 9KPaHax 3aMeHasICs Ha
BbI30OB COOTBETCTBYIOLLNX CEPBMCOB, @ U3 UCXOOHOro akpaHa GopMMpoBaInChb
CEepBUCHbIE 9KPaHbl. [10 OKOHYaHUM AAHHON PaboTbl CEPBUCHBIE 3KPaHbl U dann
OMNnUCcaHns CEepPBMCOB MEPEHOCUNNCH Ha CEPBUCHYIO MaLLUHY.

B xone paspaboTku 6b110 3anporpammupoBaHo 6onee 160 akpaHOB 1 OTYETOB
1 Ha a3blke JAM un cpegctBamm APMa agmuHuctpaTtopa AVIC ckoHdurypmpoBaHsl 8
npuknagHbix APMos.

PaspaboTka npoBoaunacek 3,5 Mecsaua KoOnnekTMBom B 3 4yenoBeka u
3aBepwmnacb co3gaHnem ANC n komnnekTa gokyMeHTauum ua 14 kHur obwmm
obbemom 450 ctpaHul,. PaspaboTku npoBoaunuck B cpeae Solaris. Mo 3aBepLueHnn
paspaboTkn, yHKUMOHMpPOBaBLLE B cpene Solaris - Oracle, npoBeaeH nepeHoc B
cpeny UNIX - Informix, Bkntoyas 6a3y paHHbIX, HAMOJIHEHHYIO peasibHOWN
nHpopmaumen. O6bem 6asbl coctaBnan okono 1,5 M6. Obuee Bpema nepeHoca
COCTaBWMIO MEHee 4aca.

JaHHbI KOMMNNeKC OeCTBUTENBHO obecneyrBaeT pa3paboTky MepeHOCUMbIX
npunoxeHnii. Bce cpeancTea [OCTAaTOYHO MPOCThHl B OCBOEHMU. Pa3paboTka
npunoxeHuii cpepgcteamu JAM ocyuiecTBasnacb A0CTAaTOYHO ObICTPO, NMpuyem
pas3paboTynuknm He umenu 6onbWOro onbiTa PpaboTbl ¢ HUM. Mcnonb3oBaHue
MexaHn3ma HacnefoBaHUs MO3BONSET 3HAYUTENBHO CHU3UTb TPYOOEMKOCTb
BHECEHUSI N3MEHEHWUIM MPU COMPOBOXAEHUN.

1.3.4. Cpenctea pevHXUHUPUHra

MpakTnka pa3paboTKM CNOXHbIX MporpaMMHbiX KomnaekcoB ana AUC
nokasbiBaeT, YTO 4aCTO TakMe CUCTEMbl MMEKT NpPefLlecTBEHHUKOB B BUAOE
COBOKYMHOCTU NpoOrpamMm, KOTOpble 4aCTUYHO WM MONHOCTbIO peanusyloT
TpeboBaHua kK cuctemMe. Onsa Ux pasBuUTUS U OasibHENLIEro ConpoBOXAEHUS TaKoW
CUCTEMbI MMEHHO B CUJTy €€ CJIOXHOCTU TpebyeTcs co3gaHne COBOKYMHOCTU
MoAenen, NpeactaBnaowmx B rpadpmnyeckomMm Bmae pasdHble acnekTbl CUCTEMbI U
oTpaxalLMx nepapxmio ee rnocTpoeHus. B 0coBeHHOCTN 9TO KacaeTcs CUCTEM,
npealwecTBEHHNKM KOTOPbIX B TOW WAW MHOW Mepe OCHOBAHbl HAa MPUMEHEHUN
006bEKTHO- OPUEHTUPOBAHHOIO Moaxona.

[Ona co3pgaHua nogobHbIX Modenein coBpeMeHHble CASE-cucTemMbl BKOYaloT
cneunanbHble cpecTBa PEUHXWUHUPUHra, no3BoisiolUmMe BOCCTAHOBUTDL
OoTAeNbHble MOLENN MO UCXOLHbIM TEKCTaM nporpamMm (CM. puc. 5).

McxogHble NpeanocChiikn AN9 NPOBEAEHUS PEUHXUMHUPUHIA COCTOAT B
cnenyoLlem:

CYLLECTBYET peanim3oBaHHas 1 OTTECTUPOBAHHAA MHPOPMaALMOHHAA CUCTEMA;

MMeeTCs nepeyeHb 3a4a4y, KOTOpble pellaeT CUCTEMA;

€CTb TEKCTbl MPOrpaMM, peLLaioLLmxX 3TN 3a4a4uM, Ha HEKOTOPOM a3blke (s3blkax)
nporpaMmMmpoBaHus.
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OTAEenbHO OT CUCTEMbI MOXET CYLLLECTBOBATh AOKYMEHT, B KOTOPOM 3aKa34mk
OMUCBLIBAET, YTO B CUCTEME [OJIXKHO OblTb A406ABNEHO UM M3MEHeHO. ocTpoeHne
MOOENN CUCTEMbI BKJIIOHAET PELUeHne Cnenylowmx 3aaaq:

onucaHue apxmMTeKTypbl B BuUAE Mepapxuu KaTeropui knaccos,
COOTBETCTBYIOLLEN Pa3HbIM YPOBHAM abCcTpakuunu;

CTPOUTCS NIorM4yeckas MOAENb B BUAE AMarpaMMbl KiNacCoB, rae nokasbiBalnTCa
KNaccbl W OTHOLUEHUSI MEXAY HUMWU;

paspabartbiBaeTcsa QyHKUMOHANbHAA MOOENlb CUCTEMbI (OMMCaHMEe NMoBeneHUs
CUCTEMbI) B BUAE Mepapxuv AvarpamMm CLEHAPUEB;

co3paeTcd AMHaMuyeckass MoAesib CUCTeMbl, KOTopas ONMcbiBaeTcs C
MOMOLLBIO  AuarpaMm COCTOSIHUI ANg ynNpaBnsiomnX KNaccoB;

NPOBOAUTCS PEUHXUHUPUHI 6asbl JAaHHbIX CUCTEMbI C NocTtpoeHnem ER-
ouarpamm.

Mopanok pelweHnsa 9Tux 3a4ay MPUHUMNMANBHO OTAMYaeTcs OT nopsnka
DEeNCTBUNA, BbINOMHAEMbIX NMpU pa3paboTke HOBbIX MPOEKTOB. ApxuTekTypa u
JIOrMYeCcKoe OnvcaHne CUCTEMbl MOTFYT ObITb aBTOMATMYECKM MOJyYEHbl C MOMOLLBIO
PEVHXMHUPUHIA TEKCTOB MporpaMm n noctpoeHus guarpamm knaccos CASE-
cuctemoin. Takum o6pas3om, He PYHKLUMOHANIbHOE OMUCAHWUE CUCTEMbI CIYXUT
OCHOBOW /191 BbISIBJIEHUS KJIACCOB M OTHOLUEHUA MexXAy HuMu, a HaoboporT,
npeaBapuTenbHO MOJlyYeHHble AnarpamMmbl KNacCoOB Hapsany € nporpaMMHbIMU
KOOaMU cryXxaTt Ans ONMcaHus NOBEAEHUs CUCTEMbI U AMHAMUKU ee paboThl.

CASE - cuctembl, KOTOpble UCNONb3YIOTCA ON9 PEUVHXUHUPUHIA KpoMe
aBTOMaTN3aLMM 9TAMNOB aHan3a 1 NPOEKTUPOBAHNSA, FeHepaLLMn KOA0B HA Pa3nNyHbIX
A3blKax W BbIMyCKa MPOEKTHOW AOKYMEHTAUUU, BKIIIOHAKOT aHaNnU3aTop - OTAENbHbIN
nporpamMMHbli - Moaynb, obecnedymBalowmnini peunHxmHnpuur. Cpepacrtsa
aBTOMATMYECKOWM reHepauum KOOOB MPOrpaMm Ha A3blkax TPETbero M 4eTBepToro
MOKONEHUN NCNONb3ys MHDOPMaLMIO, COOEPXALLYIOCS B IOTMYECKON U GU3NYECKON
MoLensx npoekrta, GopMmnpytoT dannbl 3aroioBKOB U ¢alifibl ONUCaHUA KNacCoB U
06bekToB. Co3naBaeMsblli TakuM 00pa30oM CKENET NMPOrpamMmMbl MOXET ObiTb YTOYHEH
nyTeM NPSMOro nporpamMmMnpoBaHus.

AHanusatop KOOOB CO34aeT MOAENN MPOEKTOB HA OCHOBe MHdOpMaLuu,
coaepxallencs B onpenensemMblX Moib30BATENEM UCXOOHbIX TEKCTax NpOrpamm.
B npouecce paboTbl aHanM3aTop OCYLLECTBASET KOHTPOJIb NPaBUIbHOCTU NCXOOHbIX
TEKCTOB M AMArHocTuKy owmnbok. Mogenb, nonyyeHHas B pesynbTate ero paboThl,
MOXET LLeNMKOM Unn GparmMeHTapHO MCMOJb30BaThCA B Pa3/IMYHbIX MPOeKTax. ATo
obecneymBaeT BO3MOXHOCTb MOBTOPHOr0 MCMONb30OBAHUA MPOrPaMMHbIX
KOMMOHEHT.

B ocHoBe paboTbl TakMx CUCTEM JIEXUT MOCTPOEHME PaA3/IMYHOro poaa
anarpamm n cneundurkaumin, onpeaensiowmx Norm4eckyio u Gu3nyeckyo CTPyKTypbl
MoAenun, ee cTtaTu4yecknme n guMHaAMUYeckme acnekTbl. AuarpamMmmbl Kjaccos
NMoKasbIBAIOT KJACChl U UX MEepapxmm, oTobpaxas Norvuky rnoCTpoeHUs NpUKNaaHomn
cucTtemsbl. 1ns 60nblINX CUCTEM 0ObIMHHO CTPOUTCS HE OfHA a HEeCKOJIbKO MoA00HbIX
onarpamm. Ounarpamma knaccoB onpenensiet ToNbKo CTaTU4YeCckue acnekThl,
OTHOCSALLMECS K knaccam. JuHamMmuka nx noBeaeHns NpeacTaBnsaeTcs Ha guarpamMmmax
COCTOSIHMIA. [AnarpamMmbl CLieHapueB MoKa3biBaloT CYLLECTBYIOLWME OOBEKTBI N KX
B3aMMOENCTBUE B JIOTMYECKOM MPOEeKTe NpuknagHom cuctemMmol. MoayJsibHble
AnarpamMmbl ONpenensioT pacnpeneneHne KnaccoB M 0O6BEKTOB B MOAYNSX,
dunamyeckn peannadyomx npoekt. OgHa MoaynbHasa aMarpamMmma npeacTaBnsieT BCIO
UAN 4aCTb MOAYNbHOW apXUTEKTypbl CUCTEMbI. [Ana peweHua 3agayu
pacnpefeneHns annapatHbiX PecypcoB UCMOJb3YIOTCS AuMarpamMmMbl NMpoLLECCOB.

He BCsa Heobxoammasa MHGOPMALLMS O MPOEKTE MOXET ObITb HArNAHO OTPaXeHa
B Amarpammax, noaToMy HeoOxoAMMbl CpeAcTBa BBoAa creuudurkaumii, KoTopble
OOonoNnHsAT Habop anarpamm. Crneumdukaumm co3natoTcsa ANs KNacCcoB, KNacc-
yTUANT, onepauunii, noacmuctemM, o6bekToB, Moaynen n T. M.
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OcCHOBHbIE CBOMCTBA CUCTEM 0OOecnevYnBalomX PENHXUHUPUHI CneayloLlime:

OXBaT BCEX 3TarnoB XW3HEHHOro uukia paboTbl Hag NPOEKTOM C eOuHOWN
METOOUKOW U  HOoTauuen;

BO3MOXHOCTb MOBTOPHOI0 MCMOJSIb30BaHUA MPOrpaMMHbIX pa3paboTok
nosib3oBaTenemn;

Hannyne cpeacTB aBTOMATUHECKOrO KOHTPOJIS, MO3BONSAOLINX BECTU OTNaaKy
npoekTa No Mepe ero paspaboTku;

BO3MOXHOCTb OMMUCAHUA MPOEeKTa Ha pPas3HbliX YPOBHAX O pPasfiNyHbIX
Kateropur nosib3oBaTesnen;

yooOHbIM Ana nonb3oBaTens rpaduyeckmin nHTepdelic;

aBTOMaTU4YeCKas reHepaums KoOoB Ha Haumbonee NONynspHbIX A3blkax
nporpaMmMmnpoBaHung;

Hanuyne CpeacTB rpynmnoBoi pas3paboTku;

LWVMPOKUIA CNekTp NMPUMEHEHUS cUcTeMbl - 6asbl AaHHbIX, 6GaHKOBCKUE
CUCTEMBI, TENEKOMMYHUKALNS, CUCTEMbl PEasibHOr0 BPEMEHU U T. A.;

BO3MOXHOCTb MCMNONIb30BaHMS Pa3/IMyHbIX MAaTdopMm.

1.4. OcHOBbl 06BbEKTHbIX pacnpepesieHHbIX TeXHONOormm —
ctaHpgaptel CORBA, DCOM, RMI

KnueHT-cepBepHble MPUNOXEHMUS, KaKk NPaBuUIO BbIMOJHAIOTCS B pamMkax
OTKPbITbIX CUCTEM. OTKpbITbIe cucteMbl — 3T0 AVIC pasnMyHOro HasHa4vyeHus,
KOTOpblE pa3MeLLeHbl B PasiMyHbIX y3nax TeNeKOMMYHUKaLUWOHHOW ceTn. PaboTy
OTKPbITbIX CUCTEM Kak €AMHOro MHTErpMpoBaHHOro Lenoro obecneynBaeT
cucTemMa oTpacrieBblX, FOCYAapPCTBEHHbIX U MEeXAYyHapoAHbIX CTaHAApPTOB B
obnactn MHOOPMaLMOHHBLIX TEXHONOINIA, cneunduumpylowmx nHTepdelicsl,
ycnyru n nogaepxueaiowmx ¢opmaTbl AaHHbIX A8 LOCTUXEHUSA B3aMMOOENCTBUS
M MNEPEHOCUMMOCTM TMPUNOXEHUN, OaHHLIX U nepcoHana. Takme AUNC
OYHKLNWOHNPYIOT B YCNOBUAX WHPOPMALMOHHOM W peanu3alMoHHON
HEOAHOPOAHOCTHU.

MHdbopmaunoHHas HEOAHOPOAHOCTb PECypPCOB 3akfl4yaeTcsd B
pazHoobpasum nx NnpeamMeTHbIXx obnacTen (MCNoNb3yeMbIX CYLLHOCTEN, MOHATUN,
cnoBapei; oTobpaxaembix peasnbHbiXx 00bEKTOB, abCcTpakumnii B MHOOPMaLMOHHbIX
cucTtemMax; CeMaHTUYeCKMX npaBua, OnNpeaensowux afekBaTHOCTb
COBOKYMHOCTEN MOAEeNnMpyeMblX 0O0BbEKTOB peanbHOCTU; MOAENUPYEMBbIX
NpoLEeccoB; BUAOB OaHHbIX, cnocoboB mx cbopa n obpaboTkn; nHTEpdelicos
nonb3oBatenem n T.4.).

PeannsauvoHHass HEOAHOPOAHOCTb MCTOYHUKOB MNPOSABAAETCH B
NCMNOJIb30BaHUN pPa3HOOOpa3HbIX KOMMbIOTEPHBIX NAAaTGOPM, CPeACcTB yrnpaBieHus
6a3amMun OaHHbIX, MOOENEeN OaHHbIX U 3HAHWNA, A3bIKOB MPOrpaMMUpPOBAHUS,
OMEepPaLMOHHbIX CUCTEM, U T.M.

Mpwn paspaboTke 1 passuTuK pacnpeneneHHbix AUIC 06bEKTUBHO HEOOXOANMO
NpUAEPXNBaTbLCS COONOAEHUS Psiaa YCIOBUNA.

1. UHTerpauusa cuctem. CUCTEMbl 3BOMIOLMOHUPYIOT OT MPOCThIX,
aBTOHOMHbIX MOACUCTEM K OONee CNOXHbIM, MHTETPUPOBAHHBLIM CUCTEMAM,
OCHOBaHHbIM Ha B3aMMOOENCTBUM PA3HOPOAHbLIX KOMMOHEHTOB.

2. PeunHxeHepusa cuctem. Co3gaHue CUCTEMbI U €e PEeKOHCTPYKLMUSA
(penHxeHepusl) - HeNpepbIBHBIN NpoLecc GopMUPOBaHUS, YTOYHEHUS TpeboBaHMiA
N KOHCTPYMPOBaAHUSA. PEKOHCTPYKLNS CUCTEM OCYLLECTBASETCH MOCTENEHHO.
Cuctema ponxHa ObITb cnpoekTMpoBaHa Tak, 4TOObl MPOW3BOJNIbHbLIE €€
cocTaBnsiowme Morim 6biTb PEKOHCTPYMPOBAHbI MPU COXPaHEHUU LENOCTHOCTH
CUCTEMDI.

3. MepeHoc yHacnepmoBaHHbIX cucTeMm. Jllobas cuctema nocsie Co3naHus
NPOTUBOLAENCTBYET U3MEHEHUSAM. YHacnefoBaHHble CUCTEMbl 4YaCTO UCMOJb3YIOT
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TEXHONOIMUN, aPXUTEKTYpPbI, NNaTtdOpMbl, MPOrpaMMHOEe U MHPOPMALNOHHOE
obecneyeHne, Npu NPOEKTUPOBAHUN KOTOPbLIX He OblIN MPenyCMOTPEHbl HYXHble
Mepbl Of9 MX NOLWAaroBOro rnepeHoca B HOBble cUCTeMbl. Heobxoanmo, 4ToObl
nepeHoCMMbIE COCTaBAFOWMNE CUCTEMbI W OCTABLWIMECH KOMMOHEHTHI
yHacnegoBaHHbIX CUCTEM COXPaHsAIM COBMECTUMOCTb.

4. MoBTOpHOE MUCMNOJIb30BaHUE HEOAHOPOAHbIX MHPOPMALUOHHbBIX
pecypcoB. TexHonorus paspabotkn ANC ponxHa obecnedymBaTb NMOBTOPHOE
MCNoNb30BaHMEe MHPOPMALMOHHLIX PECYPCOB, Mepexonss OT TEeXHONOoruu
NPOrpaMMnpPoOBaHUs, OCHOBAHHOW HA WHTEHCUBHOM WHAMBUAYANbHOM TpyAe Mo
CO30aH1I0 BPYYHYIO M3AENUA, yaoBNETBOPSIOWMX cneumduyeckum TpeboBaHUaM
OOHOro KOHKPETHOro MPUMEHEHUS!, K TEXHONOMMU, OCHOBAHHOWM Ha MIaHMPYEMBbIX
KanuTasioBloXeHUsX B pa3paboTky NMOBTOPHO -UCMOJIb3yeMblx KomMrnoHeHToB (MUK).
MNKun nonxHel obecnevynBatb NPOM3BOACTBO CEPUIN CTaHAAPTU30BAHHbLIX MPOAYKTOB
B OnpenesieHHOoWN npuknagHon obnacTu.

5. MpoaneHue >XU3HEHHOro uukna cuctem. B ycnoBuax MCKNOYNTENBHO
ObICTPOro TEXHONONMYECKOro pas3BuTusa TpebylTca cneuunanbHble Mepbl,
obecneyrBatoLme HeobxXxoaMMyo NPOAOIXKNTENbHOCTb XU3HEHHOro LMKNa.

CnoxHoCTb U 06beMbl paboT, HEOOBXOAMMBIX O co3n0aHUA 3DPEKTUBHBIX
pacnpeneneHHbix AUC TpebytoT 06beaHeHUs YCUINIA Pa3INYHbIX NMPON3BOAUTENEN
nporpaMmMHoro obecrnedyeHns. OOHUM U3 Takux 0O6beAMHEHUN, KOTOPOe BHOCUT
CYLLECTBEHHbIA BKaA B NMPUHMMAEMbIE UOEONIOTMYECKNE, aPXUTEKTYPHbIE U
TexHonornyeckne pewenna asngetrca OMG (Object Management Group) -
KPYNHENLWNI B MUPE KOHCOPLUUYM pa3paboTkum nporpaMMHOro obecrnedvyeHus,
BkoYaowmii cebilwe 700 4neHOB - NPOM3BOAMTENEN MPOrPaMMHOro NpoaykTa,
pa3paboTynkoB MpUKNaAHbIX CUCTEM W KOHEYHbIX nonb3oBaTteneit. Llensto OMG
SABMSIETCS CO34aHMe COrnacoBaHHOM MHMPOPMALMOHHOW apXUTEKTYPbI, ONMPatoLEeENca
Ha TEOPUIO U MPaKkTUKy OOBLEKTHbLIX TEXHONMOrMI 1 00LWeAoCTynHble cneundukaumnmn
MHTEPdENCOB MHPOPMALMOHHbBIX PECYPCOB.

OTa apxuTekTypa posixHa obecrnedymBaTb NMOBTOPHOE WCMOJIb30BaHUE U
MOOUIBLHOCTb KOMMOHEHTOB, ONKMPasiCb Ha KOMMepYeckue NpoaykTbl. B koonepauun
¢ OMG paboTaloT rocygapCTBEeHHble U MeXAyHapoaHble opraHu3aynu no
ctaHpapTtmsauum MO, ¢ uenbio gosegeHnsa pesynbtatos OMG o oduumanbHbIX
CTaHOapTOB.

OMG Ha ocHOBe OOBHEKTHOW TEXHONOrMU BBOAUT KOHLEMLMIO NMPOMEXYTOYHOIO
CNos nocnegoBaTeNbHO M pagukanbHO. KoHUenumMs npoMeXyTOYHOro cros -
3TO COCpenoToyYeHue CcneumanbHblX CEPBUCOB B ClOe apXUTEKTYpHI,
pacrnonoXeHHOM MexXAay onepaunoHHOM CUCTEMOW U CpencTBamMm ynpaBiieHus
KOMMbIOTEPHLIMU CETAMU U MPUKNALHLIMW CUCTEMaMK, crieunduyeckummn ans
KOHKPETHbIX 06nacTe NpuMeHeHusl. TpaAMLUMOHHO K TaKOMY NMPOMEXYTOYHOMY CJI0t0
OTHOCUJINCb CpencTBa ynpaBfieHUs WU AocTyna K AaHHbIM, cpeacTBa pa3paboTku
nporpaMmm, CpencTea ynpaBlieHUs pacnpefeneHHbIMU BblIHMCAEHUIMN (BKIOYas
noaaep>Xky HeobxoAnMblX NMPOTOKOSIOB B3aMMOAEWNCTBUS), CPeacTBa NoaaepxKu
nonb30BaTENbLCKOrOo MHTepderica n ap. 9Ta KOHLENUMa MCNoib3oBanach B
MexayHapoaHbix npoektax co3pgaHug UNIX - oprueHTMpoBaHHOM MHTErpauyioHHOM
cpenbl.

B 1990 rony OMG pa3paboTtana apxutektypy OMA (Object Management
Architecture), nsHayanbHO npegHa3HavyeHHylo ONg oOMeHa AaHHbIMU MeXay
npunoxexnunsamun. Mpu 9TOM, B YaCTHOCTU, NoHagobuncsa ctaHaapT, Onpenensiowmni
B3aMMOAENCTBME COCTaBHbIX YAaCTEN MPUIOXEHUS, UM 00BbEKTOB. TOT CTaHAApT
nonyumn HammeHoBaHne O6waa ApxutekTypa bpokepa O6bekTHbIX 3asBok - CORBA
(Common Object Request Broker Architecture) (cm. puc. 6).
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KIIMEHT ORB(s) Cepaep

] u
KJIMEHT CORBA . . P
GuBHOTEKA perno3uTapuii peaausanuit

OGbekT

OOBEKTUBHBIH aaanTep
(CORBA 6ubnuoreka)

ORB ORB

TCP - coker
(TpaHCTIOPTHBIHA
TPOTOKOT )

Kommbrorep kireHnTa N
CepBepHBI I KOMITBIOTED

Puc. 6. O6Omas cxema CORBA

OcHoBolhi OMA saBnsaetca O6bekTHas mopens OMG, koTopas onpenenser
o6LLyl0 06BHEKTHYIO CEMAHTUKY AN cneundukaunum xapakTepuctuk ob6bLEKTOB
cTaHOapPTHbLIM, HE3aBMCUMbIM OT peanunsauun odbpazomMm. O6bekTHag mogens OMG
onpepenseTcsa B Buae obbekTHON mopenn aapa COM (Core Object Model) m
COBOKYMHOCTW pacluMpeHuii. Apapo cneunmduumpyeT HEKOTopbli Habop 6a30BbIX
noHaTUiA. MNMpumepamy 6a30BbIX NMOHATUIA ABNSAIOTCS 00bLEKTbI, Onepauuun, TUnbl,
OTHOLLEHWEe TUN/noaTun, HacnegoBaHue, MHTepdenc Tuna. Kaxpooe pacwimpeHue
BBOOUT OOMONHUTENbHbIA Habop MOHATUIA. Paclwmpsatbea moxeT nubo COM, nubo
YX€E CYLLECTBYIOLLME U COrflaCoBaHHble paclumpenus. MNpn aTom BBOAUTCHA NOHATUE
npodwuna - HekoTopon kombumHauum COM 1 0oHOro, NN HECKONBKNX PACLLUNPEHUIA,
BMECTE MOAOEPXMBAIOLLMX ONPEAESIEHHYIO LENeBylo apXMTEKTYpY.

Taknm obpasom peweHns OMG cBogaTCs K crenylolemMy:

BBOAMTCHA 6GasoBas o0O6bekTHas MoAeNlb YHUPUUUPOBAHHOIO $3blka
cneundukaumin nHTepdeiicoB 0O6bLEKTOB;

oThensieTcs peann3aumns KOMMNOHEHTOB OT crneundukaunum nx nHTepderncos;

BBOAUTCS OOLMIA MexaHNU3M NoaaepXku B3aMOoOencTeus 0O0bekToB (Opokep
00bEKTHbIX 3a89BOK, UrparwwWwmnni ponb “ob6LWENn WUHBLI", NoaOepXMUBatOLLEN
B3aMMOLENCTBNE OOBLEKTOB).

Tem cambiM JOCTUraeTcsd OOHOPOAHOCTb MPEACTaBAEHUS KOMMOHEHTOB U UX
B3aUMOLENCTBUS.

Janee BBOAUTCSA CNOW YHUOUUMPOBAHHbLIX CNYyX6 (CepBUCOB), KOTOpbie
MNCMOMb3YOTCA NMPU NPOEKTUPOBAHUM MPUKIAAHBIX CUCTEM U s GOPMUPOBAHNSA
GYHKUMOHANBbHO 3aKOHYEHHbIX CPEeACTB MPOMEXYTOYHOro Crod, npeanaratLmx
KOHKpEeTHble BMUApbl ycnyr. Cnyx6bl 1 cpeacTsa npeacTaBisioTCs 0AHOPOAHO CBOMMM
006BbEKTHbIMU UHTepdencamMmmn, 4YTO No3BoNsgeT obecnedynTb UX B3aUMOOeNCcTBME
nocpeacTtsoM 6pokepa 0ObEKTHbIX 3asiBOK.

PaccmoTpum Gonee nogpobHO HasHayYeHne Kaxaoro komrnoHeHTa OMA.

Bpokep OObBbekTHbIx 3aaBok (ORB) obecneymBaeT MexaHWU3Mbl,
nosponsiowmne obbekTaMm MNocbiaTb UAM NPUHUMATbL 3asBKM, OTBEYaATb Ha HUX U
nosy4aTb pe3ynbTaTbl, He 3a60TACb O MOJIOXEHUM B pacnpenenieHHoln cpene u
cnocobe peanusauuy B3aMMOOENCTBYIOWMX C HUMU 0ObekToB. OH OCyLLEecTBAsSeT
nouck peanmadauum o6bekTa, y4acTBYIOLLEro B 3asiBKe, MoAroToBKY OObLEKTHOW
peanu3auumn K npuemy 3asaBkyM U nepeadvy OaHHbIX, SBAAOLWMUXCS Pe3ynbTatoM
3aaBkn. NHTepdenc knmeHta MNOAHOCTbIO HE3aBUCUMM OT pPacnoiOXeHUsa
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BbI3bIBAEMOro 006bEKTA, A3blka MPOrPaMMMPOBAHMS, HA KOTOPOM OH PEeann30OBaH, U
NOObIX OPYrnX acrnekToB, He OTPaXeHHbIX B MHTepdeince Bbi3biIBAEMOro obbekTa.
CraHpapTt O6wein ApxutekTypbl Bpokepa O6bekTHbIX 3asBok (CORBA) onpenensiet
cpeny ons pasnuyHbix peanudaunii ORB, nogonepxuBalowyx obLimMe CepBUChl U
MHTepdelicbl. 3To obecneymBaeT NEPEHOCMMOCTb KJIMEHTOB U peanuaauni
06bexkToB Mexnay pasnuyHbimu ORB.

O6GbekTHble CnyxO6bl nNpeacTaBnAoT coboi Habop ycnyr (MHTepdencos n
06bekToB), KOTOpble obecneymBaloT 6a3oBble PYHKLUM, HEOOXOOAUMbIE AN
peanu3dauun apyrux obwvekToB. Onepauunn, npepoctasngeMmble OO6bEKTHLIMMU
Cnyx6amu, BbiCTynaloT B kadyecTBe 6a30BbIX CTPOUTENbHbIX 6/10k0B Ansa O6Luwmx
CpenctB (CM. HMXE) U NpUKNadHbiXx 0OBbEKTOB. MIMetloTcsa cnenytowme cnyxobi:

YeegomneHusa O6bektoB 0 CobbITnu;

)KnszHeHHoro Lnkna O6beKTOB;

MmeHoBaHna OOBLEKTOB;

JonroBpemMeHHoro XpaHeHus OOGbLEKTOB;

Ynpasnenuna KoHKypeHTbiM [OCTynowm;

BHewHero lMpeactaBneHns OObLEKTOB;

O6bekTHbIX CBA3el;

TpaHsakumi;

N3ameHeHna OOBbEKTOB;

JnueHanpoBaHus;

O61bekTHbIX CBOWNCTB;

OO6bekTHbIX 3anpocos;

BesonacHocTn OGBLEKTOB.

Hanpumep, ¢dyHkumn CYB/ npenctaBneHbl pSAoOM Takux Cryx0, Kak
L0ONrOBPEMEHHOE XpaHeHue 0O0bEeKTOB, yNpaBneHWEe KOHKYPEHTHbIM OOCTYNOM K
obbekTam, cnyxba TpaH3akunin, cny>xbbl 0OBEKTHBLIX CBSA3ei, 0ObEKTHbLIX 3arnpoCcoB,
M3MEHEHN 0OBLEKTOB U T.N. DTN M Opyrue cnyxObl, B3ATble BMECTe, peanu3yioT
GYHKUMN Kak O0OBEKTHbIX, Tak U pensdumoHHbix CYB/. Cneundukauunsa cnyxo
dopMMpyeTcst Ha OCHOBE OMbiTa NMPOMbILLIEHHbLIX KOPNOopaunui, BXOAALWMX B COCTaB
OMG.

O6wume Cpenctea 3aHMMaloT MecTo Mexay ORB 1 o6bekTHeIMU crnyxbamun ¢
OOHOW CTOPOHLI, U NMpuKNagHbiMu 06bekTamMu ¢ gpyroi. Takum obpaszom, ORB
obecneunBaeT 6a30BYy0 MHPPACTPYKTYPY, OObekTHbIe CrnyX0Obl - dyHOAMEHTabHbIE
ob6bekTHble MHTepdeichl, a 3agadya O6wmx CpencTs - nognepxka UHTepdencos
CEpPBUCOB BbLICOKOIrO YpPOBHSl. B 3Ty rpynny BXOAAT crnenylouime cpencrtea:

noaAaepXkn NOSIb30BaTENbCKOrO UHTEpdEnca;

ynpaesneHus nHpopmauven;

yrnpaBneHns CUCTEMOI;

ynpaBfeHus 3agadamu 1 ap.

Bsaumogpercteue ORB nopaepxuBaeTtcsd YHuBepcanbHbiM MexOpoKepHbIM
Mpotokonom GIOP (General Inter-ORB Protocol). GIOP aBnseTtcs yHMBepcanbHbIM,
MOCKOJIbKY OH HE 3aBUCUT OT KOHKPETHOW CETEBOM TPaHCMOPTHOM Cpenbl U MOXET
OblTb OTOGpaxeH B NOOON TPAHCMOPTHbLIA MPOTOKON, NOAAEPXMBAKOLWWIA
BUPTyasibHble coeauHeHus. OTobpaxeHne GIOP B npotokon TCP/IP - onpeaeneHo
CORBA B kadectBe MexbpokepHoro potokona Internet IIOP (Internet Inter-ORB
Protocol). HagHauyeHne npotokona GIOP/IIOP 3akntoyaeTcs B TOM, 4TOObI Nogaepxartb
ceTn bpokepor B pamkax Internet n 3a ee npegenamun. CornacHo GIOP, BHYTpeHHss
apxuTekTypa OpOKepoB npeanonaraeTcs Hem3BecTHOW. Moaxon, KOTOPbIA MOXET
ObITb BbIOpaH KOHKPETHbIM BpokepoM ana noaaepxkn GIOP/IIOP, He onpenensieTcs.
Bce, uyto TpebyeTca Ana COrnacoBaHHOro BK/OYEHUA OpoKepa B KOMMbIOTEPHYIO
CeTb, - 9TO CYyLLEeCTBOBaHNE CBA3aHHbIX C HUM KOMMOHEHTOB, CMOCOOHbIX MOCbIaTh
1 npuHumatb coobuieHns IIOP. Cneuundukauua GIOP BkntoyvaeT:

onpepeneHve obuwero npeacTtaBleHUs OaHHbIX, T.€. CUMHTakcuca,
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oToOpaxaloLlero 3Ha4yeHnsa  TUMOB AaHHbIX B GOpMAT nepenayn AaHHbIX Mexay
Bpokepamu;

dopmaThl nepenaraemMbix coobueHuii GIOP, KkoTopble BBeAEHbl A4
NOAAEPXKN OOBEKTHBLIX 3a9BOK, YCTAHOBJIEHVWS MECTOMOJIOXEHUSA peannsauui
00BbEKTOB M ynpaBieHUs TPaHCNOPTHbIMU COEANHEHUSMU;

ornpeeneHne OrpaHUYeHUi Ha OOMyCTUMBbIA ceTeBol TpaHcnopT GIOP.

MpunsaTre ctanpapta CORBA no3sonsieT o6ecneynTb NoAAePXKKY rnobanbHOro
06BEKTHOrO NpocTpaHcTBa B mMacwitabe Internet. Pasnuyme HazHaveHuin WWW-
TexHonornin n CORBA 3akntoyaeTcs B ToM, 4To WWW ob6neryaeT Xun3Hb NocTaBLUMKOB
n notpebutenein nHpopmaumm, a CORBA obneryaeT 3agadvy pa3paboTinkoB CUCTEM
1 GUPM-MOCTaBLUMKOB MHCTPYMEHTaNbHbIX cpeacTs. MNostomy pon WWW 1 CORBA
SBNSIOTCA B3aMMHO [OMOJIHAIOWMMKW, U B 3TOW CBA3M TPebyloTcs cneumasnbHble
TexHonornu, obecneymBaloLLmMe UX COMPSKEHUE.

B cutyaumn, korga ang pabotbl co cueHapusmu Web-cepeepa ncnonb3yeTtcs
dopma 3anpoca MMeHU Monb3oBaTeNsd U napons Ofas Bxoga B CUCTEMY, 3HAYEHUS
nepemeHHbix Username n Password nepepatoTcsd B cuUeHapuii, oTBedvalowmn 3a
[onyck nosib3oBaTeneit Tonbko k Tem obnactam Web-cepBepa, K KOTOPbIM OHMU
MMeloT npaBo obpatatbes. [Ansa atoro ncnonb3yetcs npotokon HTTP, B KoTopom
OTCYTCTBYET MOHATUE COCTOAHMUA. Kaxablh pa3 npu 3arpy3ke HOBOW CTpaHuubl
nonb3oBaTtenb GakTUYeckn OTKIOHaeTCsds OT cepBepa, KOTOPbIM, B CBOK O4yepenb,
HEe MMeeT NpencCTaB/IEHMs, KTO MOJIb30BaTENb TAkOM M YTO OH B OAHHbIA MOMEHT
nenaet. [laxe nocne Bxofa Ha cepBep, Npu Nepechisike Kaxaoi cTpaHuubl bpaysep
nonb3oBaTeNs AO0/KEH OTNPAaBNSATbL HA CEPBEP UMS MOSb30BATENS M MapOoJib, YTOObI
MOXHO OblJIO NPOBEPUTb, 3aKOHHO NN oOpalleHne K OaHHOW cTpaHuue. VHbiMun
CloBaMu, HU KIIMEHTCKas!, HM CepBepHas YacTu npunoxeHus (T.e. Hn Web-6paysep,
HNn Web-cepBep) He MOryT onepupoBaTb TakMMM MNOHATUAMWU, KaK JTOKaJlbHblE
NepemMeHHble, NIOKasbHbIE BbI30BbI METOAA WAW JIOKaNlbHbIE OOBLEKTHI.

BoamoxHoct CORBA, 3HauntenbHo 6onee MoLHble, 4eM peanndyemas WWW
npoctas Mogenb obmeHa HTML-ctpaHuuammn (HTML — cneumanbHblil 936k pa3mMeTkin
rMnepTekcToBbIX OOKYMEeHTOB). WHTerpauua npuBeneT K Haunydwemy
MCMNONIb30BAHUIO 3TUX ABYX CTaHOAAPTOB. M3BECTHbI ABa OCHOBHbIX MOAXxoda K
mHTterpaunm CORBA n WWW. llepBbli U3 HUX OCHOBAH Ha MOCTPOEHUU LUAO30B
mexay npunoxeHuamn WWW n CORBA, cnyxawux ona TpaHcdopmauum HTTP B
npotokon CORBA IIOP. [pyroii nooxon 3aki4aeTcs BO BCTPaMBaHUN QYHKLNN
CORBA B cocTaB knneHtos WWW (nporpamm npocmoTpa) U cepeepoB. Peannsauns
BTOPOro noaxona BO3MOXHa NnMbo Ha ocHoBe HOBbix WWW KIIMEHTOB U CEPBEPOB
€O BCTPO€eHHbIM IIOP, nn6o npy nomMoLuM noarpyskm n3 CeTrn MOAYNS NMOAAEPXKKM
IIOP B knueHTe nnn cepeepe.

B HoBOoM nokoneHnn WWW knneHTOB M CepBepoB, nogaepxmsarowmx Java,
Moayne nopnepxku IIOP peanuadyetca Ha Java. Tak, ans nwboro pecypca,
noctynHoro nocpenctsoMm CORBA, moxeT ObiTb pa3paboTaH Monb30BaATENLCKUIA
nHTepdenc kak annet Java (annet — HebonblWME NPOrpamMmbl, HanNMCaHHbIE Ha
A3blke nMporpamMmmMupoBaHma Java). OToT anneT ucnonab3dyet moaynb [IOP gnga
B3aumopencteumsa ¢ cepsepom CORBA. lNMpu nepBoM 0CTyNe NOfb30BATENS K KAKOWN-
nmbo ycnyre, nporpaMma NpocMoTpa aBTOMATUYECKM 3arpyxaeT WU UHCTanaMpyeT
annjeT Nonb3oBaTeNbCKoro nHTepderca. Nocne aToro nonb3oBaTeslb UMEET AOCTYN
K 9TOW ycnyre nocpencTtBoM cob6CTBeHHOro annneta. Takum ob6pasom, ycnyru
00bEKTOB-CEPBEPOB 0KA3bIBAOTCA OOCTYMHbIMU LUMPOYANLLEN ayauTopuu,
HE3aBUCMMO OT MPUMEHAEMbIX NONb3oBaTendaMn naatdGopM 1 Npu COXPaHEeHUN
Ans paspaboTyMka BO3MOXHOCTU YCOBEPLUEHCTBOBAHUSA peanusaummn yecnyr u umx
MHTEpPdENCoB.

[naBHble OOCTOMHCTBA TEXHONOrnMM pacnpeneneHHbix o6bekToB CORBA -
HEe3aBUCUMOCTb U NopaepXka, B HaCTHOCTWU, HE3ABUCUMOCTb OT A3blka,
npou3BOaMTENS 1 onepaunoHHol cuctemMbl. Bpokepbl (ORB) ana CORBA umetoTcs
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npakTnyeckn onsa noboii cepbe3HOor onepaunoHHON cucTeMbl. CyLLIECTBYIOT Takxe
CORBA ORB pns opraHu3auumm B3aMMOLENCTBUS MEXAY MPUIOXEHUAMN Ha
pasnunyHbix A3blkax, B YacTHocTu, C++, Ada, COBOL, Smalltalk, Java. Micnonb3oBaHue
IIOP no3sonsier ORB, pa3paboTaHHbIM OOHUM NPOU3BOAUTENEM, MOJy4aTb OOLEKTI
(n 3aTemM MaHunynmpoBaTb UMK) oT yaaneHHoro ORB, co3pgaHHOro apyrum
npoudsogutenem. ORB Ha Java no3BonsdAT co3gaBaTb Java-KJAMEHTbl, He
ycTaHaBnvBas kakoe Obl TO HU Oblno cneumanbHoe MO Ha KIMEHTCKOM CTaHUUM.

CyuwiectBytoT anbTepHateel CORBA - DCOM n RMI.

PaspaboTtaHHas Microsoft TexHonoruas DCOM (Distributed Component Object
Model) peannsoBaHa TONbKO ANns onepaumoHHbIXx cuctem, Windows 95 n Windows
NT. B coTpyaHuyecTBe C psoOM CTOPOHHMX KomnaHuui Microsoft paboTtaeTt Hapg,
nepeHocoMm DCOM Ha gpyrue onepaumoHHble CUCTEMBbI (B HACTHOCTU, HA HEKOTOPbIE
Bepcun Unix). DCOM, kak u1 CORBA, He 3aBUCUT OT s3blka; BCE OObEKTbI B HEM
OMNCBLIBAIOTCS Yepes3 MHTEP@ENCHI, HanNMcaHHble Ha NpPeaoxXeHHOM Microsoft a3bike
ODL (Object Description Language).

Mo cpaBHeHuio ¢ CORBA, y DCOM wumeloTca Tpu rnaBHbIX HepocTaTka. Bo-
nepBbIX, 3Ta TexHoNorusa paspaboTaHa M NoonepPXMBaAeTCA TONbKO OAHUM
npounssoautenem (Microsoft), 4To 3Ha4YNTENBHO OrpaHuyMBaeT paspaboTynka B
BO3MOXHOCTSIX BblGopa (Hanpumep, OYHKUMIA MU MHCTPYMEHTaNIbHbIX CPEACTB).
Bo-BTOpbix, DCOM nopnepxunsaeT HebOONbLLUOE YMCNO NiaTthopMm, U 3TO Becbma
HEBLIFOAHO C TOYKM 3PEHUA UCMONIb30BAHUSA CYLLECTBYIOLWMUX APOrpamMm u
MacLluiTabupyemocTu npunoxeHuin. HakoHeuy, DCOM HepocTaeT 3penoctn CORBA.
B HacTosuiee Bpemsa Microsoft Tonbko paspabaTbiBaeT cpeacTBa NoanepXxku oomeHa
coobuieHnaMmn 1 TpaHsakuuamu ons DCOM, a B CORBA Bce 970 ecTb HauyuHas co
BTOpOI Bepcun (1994 ron), n mHoruve npomussoantenu MO yxe obecneynBatoT
Takyl NoAAepXKy B CBOMX nMpoayktax. PaspaboTyvk, HanucaBwui anninet unuv
npunoxexne Java gna obpaweHns k o6bektam DCOM Ha cepBepe, aBToMaTUyeCKU
orpaHn4mBaeT 06nacTb NnpuMeHeHus knmeHTckoro MO Gpaysepom Internet Explorer
oT Microsoft n nnarpopmammn Windows 95/NT. [laHHOe orpaHuyeHue, 6e3yCnoBHO,
ob6enHAeT BO3MOXHOCTU MCMOMIb30BaHUSA MPUIOXEHN, pasmMeliaemMbix Ha Web.

TexHonornsa RMI (cm. puc. 7) (Remote Method Invocation) npennoxeHa
Koprnopaumen Sun Ha OCHOBe f3blka NPOorpamMMmpoBaHns Java.

Kimment Cepsep
cypporar| bubimoreka CepBHC perucTparym Bubimoreka cypporar
JAVA-xnaccos [€ ¥ 00BEKTOB ”| JAVA-xnacco
TCP - coket

(TpaHCTIOpTHBI  IPOTOKOI)

Bupryansnas JAVA

MaIlliHA KIMEHTa Bupryansras JAVA

MalliHa 00beKTa

Puc. 7. OOwast cxema RMI
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RMI nossonseT knueHTam Java co3aaBaTb 3k3eMnnsapbl 0O6ObEKTOB,
HaxXoOSLWMXCS Ha yAANEeHHOM CepBepe, HO CepBepHOEe MPUIOXKEHNE TOXEe AOSIKHO
OblTb HanucaHo Ha Java. [MoOMMMO HEBO3MOXHOCTU MCMOJIb30BATh CYLLLECTBYOLLNIA
nporpamMmHbii kof, y RMI ecte n gpyrue orpaHuydeHus. B otnnume ot CORBA, B
RMI HeT noHATnsa cepBuca. Kpome TOro, cepBepHble 00bEKTbI, HanNMcaHHblE Ha
Java c ncnonbzosaHvem RMI, oaioT HU3KYIO NPON3BOAMUTESNIbHOCTb N3-3a OrPaHUYEHN,
CBSI3@HHbIX C MCMONb30BaHNUEM BUPTYyanbHOM MaluWHbl Java. (MpOBEPEHO, 4TO
cepBepHble npunoxeHns CORBA Ha Java paboTtaloT ObiCTpee, YeM aHanormyHble
npunoxexunsa, ncnonsadywouwme RMI.) Kpome T1oro, RMI He paet BO3MOXHOCTU
yCTaHaBnMBaTb NpaBuia akTMeBm3aumm oObEKTOB, kak aTo Aenaetcs B ORB.

B nepcnektuBe RMI n cooTBeTCcTBylOLWME YacTu TexHonoruu Java 6ynyt
npunénmxartbes Kk ctaHgaptam OMG, a He HaobopoT. Sun Ny6ANYHO 0OBSABMAA, HTO
oyneTr cTpemMuTbca Kk obecnevyeHUid BO3MOXHOCTM Ana ob6bekToB RMI
B3anmMogericteoBaTb 4yepe3 IIOP. B uenom TexHonorns RMI moxeT ObiTb nonesHa
ana HebonblWKUX MPUNOXEHUN, LEeNNKoM HanucaHHbix Ha Java, a CORBA
obecneymBaeT BO3MOXHOCTb MHTErpauum CyLecTBYOWMX 0ObEKTOB B HOBbIE
nporpaMmmbl U MacLUTabMpoBaHUS NMPUIOXEHUIA.

1.5. MporpammHoe obGecneuyeHne uHtepdeiicoe AUC

Mo mepe pocTa MOLWHOCTM KOMMNbIOTEPOB YBENMYMBAIOTCSH 3aTpaTtbl Ha
[ManoroByld KOMMOHEHTY MporpaMmmHoro obecneveHns. TepMuH adpdeKTUBHOCTb
NOCTENEHHO M3MEHWUN CBOE 3HA4YeHue, eCnu paHblle OH OoTpaxan Takue
XapakTEPUCTUKM Kak MPOLLECCOPHOE BpeMS 1 06beM 3aHMMaeMOWN NamMsaTh, To Tenepb
Nnoa HUM MOHMMAIOT MPOCTOTY Pa3paboTku, NErkoCTb COMPOBOXAEHUA U yAOOCTBO
paboTbl C NporpamMmol.

MoaTomy 3aTpaThl Ha MUccnenoBaHne U pa3paboTky MONbL3OBATENIbCKOro
MHTepderica HaBNAIOTCA OnpaBiaHHbIMU. BONbWWMHCTBO COBPEMEHHbIX
Nonb30BaTENbCKNX MHTEPODENCOB OCHOBBLIBAOTCS Ha aHaNOrM4yHbIX UOEAX:

aKTMBHOE WNCMonb3oBaHue “Mbilin’;

OPVEHTUPOBAHHOCTb Ha OOBLEKTHI;

rpaduka m MMMTaLmUsa NMPOLECCOB U ABNEHWUI;

BO3MOXHOCTb MCMONb30BAHUS anropuTMOB, 3HAKOMbIX KaXKAOMY 4ENOBEKY U3
€ero 0ObIAEHHON XN3HW.

CnepoBaTenbHO CyLECTBYET BO3MOXHOCTb U HEOOXOOMMOCTb pa3paboTku
BCMOMOraTefibHOro nporpaMMHoro o6ecneyeHus, NnpeaHa3Ha4YeHHoOro Ans co34aHuns
CTaHOapTHbIX MHTepdencoB, To4Hee nx 6asmncos. C opyro CTOPOHbI, padHoobpa3ue
annapaTHbIX U CUCTEMHbIX NMnaTtdopM, Ha KOTOPbIX AOJKHO Oynet pabotaTb 3TO
nporpaMmHoe obecrneyeHne, TpebyeT ero NepeHoCUMOCTU Ha YPOBHE MCXOLHOrO
Kkofa. BbllensnoxeHHble TpeboBaHMS NOrMYEeCcKkn NPUBOAAT K uaee NepeHoCcMMOoro
YHUDULMPOBAHHOIO NPOrPaMMHOr0 MHCTPYMEHTA A8 CO30aHNA MOSb30BaTENbCKMX
MHTepdEencoB, ToyHee, NPOrpamMMHON cucTtemsbl (Moaynsa, 6noka), KoTopas
obecneunBaeT UHTeEpdECOM C Nnosnb3oBaTenieM. B kayecTBe KOHKPETHOrO NpumMepa
paccMOTpPUM LUMPOKO M3BECTHY0 X Window.

X Window (manee X) - 9TO cuctema ang co3gaHua rpaduyeckoro
Nnosib30BaTeENbCKOro MHTEPdEca, N3Ha4YanbHO - Ha KOMMbIOTEPax, paboTaloLwmx nog,
ynpasneHnem OC UNIX. OHa nocTpoeHa no cxeme knneHT-cepBep. Bsanmopenictene
X-knmeHTa n X-cepsepa MpoucxoauT B pamMkax COOTBETCTBYIOLLEro NpoTOKONa
NPUKNagHOro ypoBHHA. B kayecTBe TpaHCMOPTHOrO NMPOTOKOSA MOXET CIyXWUTb Kak
JIOKanbHbIN, Tak 1 noboi ceTeBoi, Hanpumep, TCP. 3TO 03HaYaeT, 4YTO pasnmyus B
apxuTekType X- KnneHTa u X-cepBepa He UrpatoT HUKAKOW POnav U X COBMECTUMOCTb
obecneuymBaeTcs CcTaHAapToM X-MpoToKona.

Cuctema obecneymBaeT rpadunyeckmini BbIBOL, Ha 3KpaH, BOCMPUHMMAET
CUrHanbl OT YCTPOMCTB BBOAQ, Takux, Kak KnasBuaTtypa U Mblllb, U nepenaet mnx
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nporpammam. YCTPOMNCTBO BbiBOOA MOXET MMeTb 6oniee oaHOro skpaHa u X
obecneunBaeT BbIBOL Ha Nt0OON M3 HUX. Bce 3TO: akpaH (3KpaHbl), YyCTponcTBa
BBOAA (KnaBmaTtypa, Mbillb) Ha3dbiBaeTcs B TepMmuHax X Window - gmucnnen.

Bnaropapsa csoein apxutektype X Window cBO6OAHO MCMONb3yeTcs B
pacnpeneneHHbIX BblMUCIUTENbHbLIX cucTeMax, Hanpumep, B ceTax TCP/IP (Internet)
M MO3BOJISET NOMb30BATENIO (3a Aucnieem) obLaTbCa CO MHOTMMK NporpamMmmMamu
O[IHOBPEMEHHO. YTOObI BbIBOA, U3 HUX HE CMELUMBAJICS, CUCTEMA CO30AET HA 9KpaHe
oucnnes “BupTyanbHble MOA3KPaHbl” - okHa. Kaxaoe npunoxeHue (Kak npaBusio)
pUCYET TOJIbKO B CBOEM OKHE (MM CBOMX OKHax). X NpefocTaBnsieT Habop CpeacTs
0151 CO34aHNst OKOH, UX NMepeMeLLEHNs Mo 3KPaHy, NU3MEHEeHNs Nx pasmMepos, BbIBOAA
B HUX W T.MM.

Kak npaBuno, nporpammbl MMelT HAabop KOHPUrypaunoHHbIX NapaMeTpoB -
pecypcoB. OTO MOXET ObITb LIBET OKHA, pa3/iMyHble NapamMeTpbl TEKCTOBOro wWpudTa
1 MHoroe gpyroe. Cuctema ctaHaapTu3yeT cnocob 3afilaHnst PeCypCoB MPUIOXKEHNA,
yNpaBieHns UMW, 1 COOEPXUT pag, NpoLeayp Ans paboTbl C HUMU. 3Ta COBOKYMHOCTb
bYHKUMIA Ha3bIBaeTCs “MeHeOXep pecypcoB”.

X ®YHKUMOHMPYET COrnacHo WAEONOrMn ynpaBasgeMocT COObITUSMU - OHa
opraHudyeT o6LeHne Mexay caMumMu nporpamMmmamMuv U Mexay nporpammamu u
BHELLUHEeN cpenoit nocpencTBoM coObiTnin. CoObITUE ecTb eauHuua MHGopMaumu,
naeHTMdUUMpyoLwas npoMcxoasawme B cucteMe M3MeHeHnsa unu genctemg. o
MAEHTUPUKATOPY COOLITUS MOXHO MONYy4UTb UHPOPMALMIO O HEM: BUA COOLITUS,
€ero xapakTepucTukun, rge OHO NPOM30LIo U T.0..

Cuctema X Window npepcrtaBnget coboli COBOKYMHOCTb MporpaMmm u
onbnunoTek. F9apom ee SBNSETCS crneuuvanbHas nporpamma - X-cepBep. VIMeHHO
cepBep 3HaeT 0COOEHHOCTM KOHKPETHOM annapaTypbl, 3HAET, YTO HAA0 NPEANPUHSATD,
4yTOObl BbIBECTU Kakon-nmbo rpaduyecknin oO6bekT Ha akpaH. OH Xe ymeeT
BOCMpuHMMaTh 1 obpabaTbiBaTb CUrHasbl, NPUXOAALIME OT KNaBuMaTypbl U MbILUN.
CepBep obLiaetca ¢ nporpaMmmMamMu-kiaMeHTamMm, nocbiiasgs UM uUnmM nNpuHuMas ot
HUX MakeTbl AAHHbIX.

Ecnu cepBep v KJMEHT HaxoAATCs Ha pasdHbiX MalwuHax, TO AaHHble
MoCbINalTCs MO CeTU, a eCiM Ha OAHOM, - TO UCMOJIb3YEeTCH BHYTPEHHUA KaHas.
Hanpumep, ecnn cepBep 06HApPYXMBAET, YTO MONb30BaTE/b HaXas KHOMKY MbILUK,
TO OH MOAroTaB/MBAET COOTBETCTBYWOLLUNI NakeT (COObITUE) N NOChbIIaeT ero ToMy
K/IMEHTY, B YbEM OKHE HaxOoOuscs KypCop MbIWW B MOMEHT HaxaTus KHonku. U
HaobopoT, ecnn nporpaMMe Hano BbIBECTM 4TO-NMOO Ha 9KpaH Aucnnes, oHa
CO30aET HeoOXoauMbI NakeT AaHHbIX U MOCbIIAeT ero cepsepy. OnmcaHve 3TOro
B3ammogencTeug, dopmaToB naketoB WU T.M. U COCTaBngeT cneumdukaumio
BbILLEYNOMsSIHYTOro X-npoTokona.

Y106bLI NporpammMmupoBaTb Ansg X, cCOBCEM HeoOs3aTeNbHO 3HaTb AeTanu
peanu3aumn cepBepa u X -npotokona. Cuctema npenocTaBfaseT CTaHOAPTHYIO
6mnbnnoTeky npouenyp, C NOMOLLbIO KOTOPbIX MPOrpaMMbl OCYLLECTBASIOT AOCTYN K
ycnyram X Ha BbICOKOM YpOBHe. Tak, Ons Toro, 4Tobbl BbIBECTM HA 9KPaH TOYKY,
[OCTaTOYHO Bbi3BaTb COOTBETCTBYIOLLYIO CTaHOAPTHYIO NpOLenypy, nepenas en
TpebyeMble napameTpbl. OTa NpPoLeaypa BbINOMAHUT BCO paboTy No GopMrpoBaHMIO
nakeToB AaHHbIX W nepepadye UX cepsepy.

OkHO - 3170 6GaszoBoe noHaTme B X. OHO npencrtaBnseT, 0ObIYHO,
NPSIMOYroJibHylo 0651acTb Ha 9KpaHe, NMPefOoCTaBASEMYIO CUCTEMOI NporpamMmme-
KnneHTy. FlocnenHsass NCNOAb3YeT OKHO ANnd BbiBOAA rpaduyeckon nHdopmaumu.
OKHO MMeeT BHYTPEHHOCTb U kpaii. OCHOBHbIMY aTpPUByTaMm OKHa SBASIIOTCS LUMPUHA
M BbICOTA BHYTPEHHOCTM, @ Takxe WKUpuUHa (ToNwWwunHA) kpas. ST napamMeTpsbl
Ha3bIBAOTCA rEOMETPUEN OKHa.

C kaxablM OKHOM CBS13blBae€TCH CUCTEMa KOOpAMHAT, Hayano KOTOpPOW
Haxo4UTCS B JIEBOM BEPXHEM Yrfly OkHa (TO4yHee - ero BHyTpeHHocTu). Ocb X
HanpagfieHa BNparo, a ocb Y - BHU3. EAMHMLA n3MepeHMs No 06enm ocsM - NMUKCeN.
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X Window no3BonsieT nporpamMmMe C034aBaTb HECKOJIbKO OKOH OAHOBPEMEHHO. OHu
CBSI3aHbl B Mepapxuio, B KOTOPON OAHM ABAKAIOTCHA “poguTtenamun”, a gpyrue -
“notomkamn”. CamMm cepBep Ha KaXAoM 3KpaHe co3aaeT OOHO OCHOBHOE OKHO,
SBASIOLLEECS CaMblM BEPXHUM “poauTenem” BCEX OCTalbHbIX OKOH. OTO OKHO
Ha3blBaeTca “KOPHEBbIM” (root).

OxHa MOryT pacnonaratbCsl Ha 9KpaHe MPOU3BOJIbHLIM 0O6pa3oM, nepekpbIBas
apyr gpyra. X Window nmeet Habop cpencTB, MoO/b3ysCb KOTOPbIMKU, MporpamMmma-
KIIMEHT MOXET N3MEHSATb Pa3Mepbl OKOH 1 UX NOJIoXeHWEe Ha akpaHe. OCOBEHHOCThbIO
CUCTEMBI SIBAFETCS TO, YTO OHA HE MMeeT BCTPOEHHOW BO3MOXHOCTW YNpaBfsTb
OKHamMK C MOMOLLBIO MbILLW UK KNaBmaTypbl. YTOObI 3TO MOXHO ObINO OCYLLECTBUTB,
HYXEH crneuuanbHbli KIMEHT - MeHeaxep OKOH. OoHako, MeHeaXep He MOXeT
KOPPEKTHO YMNpaBnsiTb OKHAMW, HUYEro O HMUX He 3Has. OkHa MoryT obnapatb
pasnMyHbIMW CBOWMCTBaAMU, KOTOPbIE O0/KeH obecneymBaTb UMEHHO MeHenxep
OKOH. Hanpumep, BO MHOrux cnydasx ygoOHO MMETb 3arosioBKM OKOH, B OPYrux -
XenatenbHo, 4ToObl OKHO Henb3s Ob10 caenaTb MeHblle, UK HaobopoT - BGonbLue,
onpenenéHHoro pasmepa. OKHO MOXET ObITb “CXJIOMHYTO” B MUKTOrPaMMy (“nUKOHKY”)
- B 9TOM Ciy4ae MeHeOXep AO0JKeH 3HaTb, Kakyld MUKTOrpamMmy MCMonb30BaTb U
kak e& HasBaTb. KnneHTbl Moryt coobuwaTb MeHeOXepy CBOM MOXeNaHus
OTHOCUTESNIbHO OKOH JABYMS criocobamu:

npu co3gaHmm okHa X MoryT 6biTb NepenaHsbl “pekomMeHaaumm” o HavanbHOM
NMOJIOXEHUN OKHA, ero reoMeTpun, MUHUMAJbHbIX U MaKCUMalbHbIX pasdmMepax u
T.0.;

MOXHO MCMNONb30BaTb BCTPOEHHbLIN B X cnocob obuieHnsa mexnay
nporpaMmmamMun - MexaHusm “CBOMCTB”.

Cuctema X Window npepgHasHaydeHa ons paboTbl HA pacTPOBbIX AUCMIENX.
Yucno 6MT Ha NUKCEN Ha3biBalOT FAYOMHOW MM TOMWMHOW aucnnes. buthbl ¢
OOVHaKOBbIMW HOMEpamMu (OAVMHAKOBbIE OBOMYHbIE pa3psabl) BO BCEX MUKCenax
06pa3yloT kak 6bl MIOCKOCTb, NapanfenbHyto akpaHy. E€ Ha3biBaloT LBETOBOW
NMJOCKOCTbIO. X MO3BOJISET pUcoBaTh B NI0OON LIBETOBOM MNOCKOCTU (-51X), HE
3aTparuBas ocTajbHble. 3Ha4YeHWe MuKcena He 3aJaéT LBET TOYKW Ha 3KpaHe
HENoCpPeaCTBEHHO, HO 3a0aET HOMEP A4YENKM B CreuyiabHOM MacCuBe, B KOTOPOW
1 XPaHUTCS 3HAYeHVeE LBETA, T.€. 3Ha4YeHMe nNMKcena 3a0aéT HOMEpP LBeTa B TEKYLLEN
nanutpe. X nmeeT 60bLUON HaBop Npoueayp, NO3BONSIOLMX PUCOBATbL rpaduyeckme
NPUMUTUBLI: TOYKW, JINHUW, OYyrK, TEKCT; paboTaTb C 061acTIMM MPOU3BOSLHOWN
dOopMbl.

B X Window BCTpoOeHbl cpenctBa angd obmeHa uHdopmaumnmenn mexny
nporpaMmMmammn- kKnmeHtTamm. Ong 3TOro Mcnosb3yetcs MexaHusm “CBOMNCTB”.
“CBOINCTBO” - 9TO MHPOPMAaLIMOHHAs CTPYKTypa, CBA3aHHAA C HEKOTOPbLIM 0ObEKTOM,
HanpuMep, OKHOM, O0CTyrnHas Bcem knmeHtam X. Kaxgoe CBOWMCTBO MMEET UMS U1
YHUKanbHbIA naeHTndukatop - atom. O6bIYHO, MMEHa CBOWCTB 3anuChbiBalOTCH
6onbwnMn BykBamMn. ATOMbI MCMONBL3YIOTCA 4S9 A0CTyNa K COOEPXUMOMY CBOWMCTB
C TeM, 4ToObl YMEHbLLNTb 00BbEM MHPOPMaLMN, NMEPECHITaeMONn MeXAay KIneHTaMm
n X cepsepom. lNpenycmMoTpeH psaa npoueayp, NO3BOAAIOWNUX NEPEBECTU UMSA
CBOWCTBa B YHUKasbHbI/A aTOM, U, HAOOOPOT, MO aTtoMy MOJly4UTb HEOOXoAMMbIE
faHHble. HekoTopble CBOMCTBA W COOTBETCTBYIOLWME UM aTOMbl ABASIOTCSH
npenonpenenéHHbiMiU 1 CO34aITCA B MOMEHT MHMUMAnM3auum cepsepa.

PaccmoTpum pan o6obuieHHbIX TpeboBaHUN K cucTeMe ynpaBieHus
nonb3oBaTtenbckoro nHtepgernca -  UIMS (User Interface Management System),
KaKk COCTaBHOW 4aCcTu cucTemMbl pa3paboTkym  Mosb30BATENLCKOro utepderica
(nHcTpymeHTapuii) - UIDS (User Interface Development System). Takoli komnnekc
6ynem ob6osHauvatb - UIDS/UIMS.

Mo>XHO BblAENUTb TP 06bEKTA, AN KaXA0ro N3 KOTOPbIX CTaBATCS pas/inyHble
uenn npu paspabotke UIDS.

1. VIHTepdenc ¢ nonb3oBarenem:
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COrnacoOBaHHOCTb;

nogaepxka nosb30BaTeNnss Pa3HoOro ypPOBHS;

obecneyeHme ob6paboTKM OWNOOK M BOCCTAHOBMIEHUS.

2. Pa3paboTunk nporpaMmmHoro obecneyeHus:

npepocTtaBneHne abCTpakTHOro sA3blka AN19 KOHCTPYMpPOBaHUA MHTepdelica
nonb30BaTeNS;

npenocTaBieHne COrnacoBaHHbIX MHTEP®ENCOB AN CBA3AHHbLIX MPUKIaOHbIX
3apay;

obecneyeHne MNpPOCTOTbl M3MEHeHUa WuHTepdeinca Ha cTagum ero
NPOEeKTMPOBaHUS (6bicTpOE co3paHue npoToTUna);

ynpouweHne pas3paboTkM NOBTOPHbLIM MCMNONb30BAHMEM MPOrpPaMMHbIX
KOMMOHEHT;

obecnevyeHne nNpPoCcToTbl U3YYEHUS N UCMONb30BAHUA NPUKNAOHbLIX NPOrpamMMm.

3. KoHeuYHbIi nonb3oBaTenb:

COrnacoBaHHOCTb MHTepderca no npuknagHbiM NporpamMmmMam;

MHOroypOBHEBasi Nnoaaepxka COMPOBOXAEHUS UM PYHKLNIA NOMOLLM;

noanepxka npouecca obyvyeHus:;

nogaepXka pacluMpsaeMocTy NPUKNaaHbIX Nporpamm.

OTn uenu onpeaensioT cnegywuwme yHKUMOHANbHbIE XapaKTepPUCTUKu
UIDS/UIMS:

paboTa C BXOOHbIMU YCTPOMCTBaAMU;

nposepka AOMNYyCTUMOCTM BBOAA;

obpaboTka ownboK Nonb3oBaTens;

peanusaums obpaTHOI CBA3W;

noanep>xka oOHOBNEHUS/UBMEHEHUS AaHHbIX NPUKIaOHON 3aaayuu;

nogoaepXxka 3agad pas3sButua uHtepdenca;

CUHTaKcmMyeckas nognepxka.

Hanbonee 4acTto mcrnonb3lyeTcss mMoaenb, B COOTBETCTBUM C koTopoi UIMS
COCTOUT N3 TPEX KOMIMOHEHT:

cucTema npepncTaBfieHns, obecneyrBaloLLLas HU3KOYPOBHEBLIM BBOA, U BbIBOS;

cucTemMa ynpaefneHus guanorom, obpabartbiBaloLllas IEKCUYEeCcKMe eanHuLbI,
noJslydaemble B CUCTEME MPEeACTaBEHUS, B COOTBETCTBUM C CUHTAKCUCOM AManora;

MoLenb uHTepdenca NpuknagHon NporpaMmmel, NpPeacTaBnsiowas CeEMaHTUKy
avanora n - ynpaensoowas GyHKUMOHAbHOCTBIO NPUKIAAHON NPOrpamMmebl.

Ha ee ocHoBe onpepensetcs cTpykTypa atanoHHoi mogenn UIDS/UIMS.

KoHKpeTHble peann3auum MOAeNer OCHOBLIBAKOTCS Ha pPasfn4yHbiXx cnocobax
cneundukaumn nHTepdeiica, cpean KOTOpbIX MOXHO BbIAENUTbH CAenylowme TUMbl:

A3blIKOBaY;

rpaduyeckas;

aBToreHepauusa no cneundukaumm NpuUKNagHon 3agaqu;
0OBbEKTHO-OPUEHTUPOBAHHLIM NoaXxon.

Kaxpas n3 atnx cneumdukaumin nmeet cBon ocobeHHoCcTU. [N a3blKOBOM
cneundunkaumum nNpUMeHseTcs cneumanbHblil 93blK, YTOObl 3a4aBaTb CUHTAKCUC
vHTepdenca. TakumMm g3bikaMmm MOTYT CIYXUTb:

CETU MEHIO;

avarpamMmbl COCTOSIHUA U Nepexonos;
KOHTEKCTHO-CBOOOAHbIE rPaMMaTUKN;
A3bIKN COObITUIA;

OeKnapaTtuBHbIE A3bIKK;

06blYHblE A3bIKM MPOrpPaMMMPOBaHUS;
0OBbEKTHO-OPUEHTUPOBAHHLIE A3bIKU.

OTOT NOAxon NMPUIOXMM K LWMPOKOMY KPYry npuknagHblx 3apad. Ero
HenoCcTaTKOM SBNseTCca TO, 4TO pa3paboTymk amanora nonxeH obnapaTtb
npodeccroHanbHOM NPOrpaMMnUCTCKON NOArOTOBKOW.
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Fpadunuyeckas cneuundukauma cBs3aHa C onpeneneHvem nHrepdenca ¢
NMOMOLLIbIO pa3MeLLeHnss 0O6bEKTOB Ha 3KpaHe (BU3yaslbHOEe NMpOorpaMmMupoBaHue,
nporpammupoBaHue no npumepam). OHa npocTa ANS UCNONb30BAHUA He
nporpaMMmucTamu, Ho: TpygHa B peanusauuuv; noAAEPXUBAET NNLLb OrPaHUYEHHbIE
nHTepdericbl. 30eCb TakXe CYLLECTBYIOT pa3Hble GOpMbl peanvsaumu:

pa3MeLLeHne Ha 9KPaHe MHTEPAKTUBHbIX CPEACTB  (MEHI0, KHOMKU U T.M.) U UX
npuesska K dparmMeHTam, HannmcaHHbIM pa3paboTinkoM UHTepdelica;

CceTb CTaTUYHbIX CTpaHuUL (KagpoB), copepXawmx TeKCTbl, rpadukn,
VHTEPaKTUBHbIE CPEACTBA; crneumdurkaums no  AEMOHCTPaUUN.

B meTone aBToreHepauum no cneuumdukauum npuknagHom 3apaum
MHTEpdenc co3naétca (TouyHee, OenaeTcd nonbiTka co34aTb) aBTOMATUYECKM MO
cneumdunkaumm CcemMaHTUKM NApuknagHbix 3agady. OTuUM, B CYLLHOCTH,
npennpuHMMaeTcs nonbiTka NPeofosieTb CAOXHOCTU MCMONb30BAHUSA OPYrux
TEXHONIOMNIM, YTO HECOMHEHHO ABASIETCS OOCTOMHCTBOM 3TOoro nogaxopa. OpHako,
BBMAY CJIOXHOCTU a[leKBaTHOrO OnvcaHus nHrepdenca, TpyaAHO 0XmaaTb CKOPOro
NOSBNIEHNSA CUCTEM, peanu3yloLnx Takorm noaxon B MosHOM mMepe. Bo3MOXHble
peann3aunm, cosgaHne nHtepdenca:

Ha OCHOBE crucka npoueayp NpukiagHor nporpamMmel;

no Tunam napameTpoB MNpoueayp;

Ha OCHOBe orpefefieHns CeMaHTUKM NPUKNagHon 3agayn, OnMCbIBAEMOWN Ha
cneumanbHOM A3bIKe.

OOGBLEKTHO-OPMEHTMPOBAHHbIV NMOAX0M, CBSA3aH C MPUHLMNOM, Ha3biBaeMbiM DM
(Direct Manipulation). OcHOBHOE CBOWCTBO 3TOr0 NoaxoAa COCTOUT B TOM, 4TO
nosib30BaTesNb B3aUMOLENCTBYET C UHOMBMAOYaANIbHBIMY OObEKTAaMW, @ HE CO BCEW
cCucTemMon Kak eguHbiM uenoiM. K koHcTpympoBaHuio DM uHTepdeiicos
npensaBnsioTCca cnepywouwme TpeboBaHUs:

NoAAep>XKa PasHblX KNacCOB WHTEPAKTUBHOM TEXHOMOrnu;

BO3MOXHOCTb CO3[aHUSI HOBbIX TUMOB TEXHOJIOTNIA;

MCNONb30BaHME NOAXOAAULEero, MNPOCTOro B UM3y4YeHUU da3blka
nporpaMMmpoBaHusa AN ONMcaHusa 4YacTel CUCTEMBbl, KOTOpble TPYAHO
cneundunumpoBatb rpaduHecku;

npenocTaBfeHne pasHoOM UHTEPAKTUBHOW TEXHONOMMW  OAHOBPEMEHHO;

obecrneyeHne cemMaHTMYeCcKoin oBpaTHOl CBA3K, MPOBEPKU CEMAHTUKU U
MNCNONb30BaHNS B CEMAHTUKE YCTAHOBOK MO YMOJIHAHUIO;

rMbKOCTb KOMMOHEHTbLI NPEeACTaBNEHNS;

Bblp@XEHNE CUHTAKCUCA B TEPMUHAX MHOWUBUAYANIbHbIX OOBEKTOB.

B 3aknioueHnn npuBedéM B KayecTBe npumepa onmcaHne OyHKUUA CUCTEMBbI
UIMS opHoln n3 ¢pupm, cospgaHHon Ha 6a3ze X Window System.

MpoekTnpoBaHne uHTepdenca - nosb3oBaTesb CO34aeT UHTepdENC B
WHTEPaKTUBHOM  peXxume, UCNOoNb3ys npenonpenenéHHble S1emMeHTbl — 3aroToBKN.

Cneundukauua pecypcoB - peanu3yeT NPOCTyl YCTAaHOBKY MapameTpoB
nns  3arotoBok. MHOroobpasuve pecypcoB 3aroTOBOK U UX B3aUMOLENCTBUS AenaeT
3ajadvy YCTaAHOBKM MapamMeTpOB YPE3BbIHANHO CIIOXHOM, MO3TOMY Be3ae, rae 970
BO3MOXHO, MPEeAOCTaBAseTcs nNpenonpeaenieHHas yCTaHOBKAa COOTBETCTBYIOLLErO
BblOOpA.

Cneuudukauua nosegeHus uHtepdeica - onvcoiBaetcs Ha C-nogo6HOM
KOMaHOHOM A3bIKe.

Cea3b Mexay uHTepdeiicoMm u NpukNagHon 3apadent - peannaoBaHa
BbI3OBOM PYHKLMN NPUKIIAAHON 334341 U3 ONMUCAHNSA  UX C MOMOLLLbIO PasaensiemMbixX
nepemMeHHbIX (aKTUBHbIX 3HA4YeHWi), pasgensemMble NepeMeHHble MOryT ObITb
moboro Tuna.

TecTupoBaHue mHtTepdeirica n ero noBefeHus (PEXMM MOMNbITKN) - B 3TOM
pexnmMe UHTEPNpPeTUpyeTcs onMcaHme CBA3AHHOE C KaKMMU-TMOO COBLITUAMMU,
HO 6e3 Bbl30Ba YHKUMIA NPUKIALHON 3a4auu.
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9P PEeKTUBHOCTL KOHEYHOr0 MPUJIOXKEHUS - Pe3ynbTaT NPOEeKTUPOBAHUS
peanusyeTcs OOHWM U3 OBYX CNocoboB:
VHTEepnpeTaunen onncaHus;
Komnunguuen nHtepdenca BMecTe Co BCEMU onucaHuamm B Cu-kon.

1.6. Knaccundpukaums, coctaB U CTPYKTypa TEXHUYECKMUX
cpencte AUC

1.6.1. KoHuenuusa M OCHOBHbI€ NMOHATUA

B pasButun texHuyeckoro obecnedyeHna AVNC HabnogaioTcs NpPouUecchl,
CXOXMWe C npoLeccamn pasBuUTUS NPOrpaMMHOro obecnevyeHus:

MHTEerpauus KOMNOHEHTOB U CUCTEM,;

MacLUTabrpyemocThb;

COTPYAHNYECTBO pasnNyHbIX MPON3BOAUTENEN NO CONMMXEHUNIO XapaKTePUCTUK
npoaykuum Ha 6ase ctaHgapToB. [Mlog TexHuYyeckum obGecnevyeHnem AUC
NOHNUMAETCS KOMIMJIEKC TEXHUYECKUX CPEACTB, NMpUMEHseMbIx ans cospadus AUC,
B KOTOPbIA BXOAAT: CPeAcTBa BbIYHNCANTENbHON TEXHUKU, NnepudepuimnHoe
obopynoBaHue, cpeacTsa CBA3U U Ap..

Pan dupm-nponssoantenein, kotopble NpeobnafaloT Ha PbIHKE TEXHUYECKNX
cpencts AUC, cTapaloTcs BbiMyckaTb BECb CAEKTP CPEACTB BbIYUCAUTENbHON
TexHukn (BT), KoTOpblii cNocoBeH MOMHOCTbIO pewunTb NpobneMy uHTerpauum
TexHMYeckoro obecneyeHnsa KkopnopaTtuBHbix U apyrux ANC. MacwTtabupyembie
KOMMbIOTEPHbBIE CUCTEMbI MPU3BaHbl YAOBNETBOPUTbL MNOTPEOHOCTUM Kak
pa3paboTymKkoB, Tak U NPeanPUaTUA, NPeabsaBASIOWMX BblICOKME TpeboBaHUS Mo
rMOKOCTN 1 HAOEXHOCTU NpuoxeHuii. nsg aToro paspabaTtbiBatoTCs, NPON3BOAATCS
M MOCTaBNSIOTCH Ha PbIHOK paboyne CTaHuuu, CepBepbl U CUCTEMbI XPaHEHUS
MHbOPpMaLMKM YPOBHSA NPEAnpUATUSA, a TakKe CETeBble KOMMbIOTEPSI.

CocpepnoTtouymBas ycunms Ha Kno4YeBbix 06nacTtax MHGOPMaALNOHHbLIX
TEXHONOTUA - TEXHONOTUAX, NMPOAYKTax M BuAax ob6CNyXmBaHUSA, KOTOpble
COCTaBNSAT OCHOBY ceTeBbix WT, BO BCcex Apyrux obnactax atu Gupmbl
OCHOBbIBAIOTCA Ha CTpaTermyeckom pacrnpeneneHnn ycunui, nonarascb Ha
LOMONHAWMX MX NMAaPTHEPOB M MOCTaBLUMKOB. 10 Mepe TOoro, Kak pa3BMBanIvCb
HOBble HanpaBfieHUa OeATEeNbHOCTU, KIOYEBbLIE TEXHONOrMMU NpeTepneBanu
aBonoumio. Hanpumep, korga o6HapyXmBasnUCb OrPaHUYEHUs B CYLLLECTBYIOLLMX
MUKPOMNPOLECCOPHbIX TEXHONMOINAX, YBENNYMBANUCHL KAanNUTanOBIOXEHUSA B
pa3paboTKy NMPOLECCOPOB M 3akjlo4alnuCb COrfaleHns O CTpaTermyeckom
napTHEPCTBE C MPOU3BOAMTENSMU MONYNPOBOAHUKOB.

HekoTopble npoussoautenu cpencts BT npoHukaloT (avBepcuduumpyioT) B
CMeXHble 061aCTV 1 HaudMHaloT padpabartbiBaTb M NPOM3BOAUTL OJ11 CBOUX CUCTEM
BT nporpammMHoe obecredeHne, KOTOPOE COAEPXKNUT Kak Cpeabl MPOrpaMM1MpoBaHms,
TaK 1 onepaumoHHbIE CUCTEMBI, @ Takke COOTBETCTBYIOLLME YTUANUTLI. BeagyTca Takxe
COOCTBEHHbIE Pa3paboTKM CETEBbLIX TEXHONOMMIA TakuX, Kak:

OKOHe4yHoe oObOopyaoBaHUEe fAaHHbIX - QYHKUMOHANbHbIN ONOK,
OCYLLECTBNAOWMIA NOArOTOBKY OaHHbIX, NpeAHa3Ha4YeHHbIX 09 Nepechbiiku no
KaHany nepenayv OAHHbIX U CAYXALMIA MCTOYHUKOM AAHHbBIX, MPUEMHUKOM AAHHbIX
WA TeM N OPYruM BMECTE;

CTaHUMSA [aHHbIX - COBOKYMHOCTb OKOHEYHOro 0060pynoOBaHUS AAHHbIX U
annapatypbl OKOHYaHWsi KaHana AaHHbIX;

v ap.

[anee, Ha npumepe kopnopaumn Sun PacCMOTPUM COCTaB U CTPYKTYpy ee
NPoAYKTOB 1 TEXHONOrnin B o6nact cpeacts BT, koTopble o6ecneynBaloT co3gaHue
pacnpeneneHHbix AVC.
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1.6.2. Kpatkasa xapaKTepucTuka OCHOBHbIX COCTaBngowWmx ¢pusnyeckon
KoMnoHeHTbl AUC

PabGouue cTaHuumn

Pa6oune ctaHuum Ultra ob6napaloT TEXHUYECKMMU XapakTepucTmkamu,
KOTOpble MO3BOASAIOT HAa UX OCHOBe co3paBaTb adpdekTnuBHble APMbl B AUC
pas3nnyHoro HasHavyeHusa. Bce pabouve cTaHUMW OCHOBAHbl HA apXUTEKType,
Nno3BoJIfiloLLEN AO0OUTLCH MacLITabMPyEMOCTN NMPOEKTHBIX peLleHnin Ha 6a3e eanHom
CeTeBOW BblYMCNUTENbHOW nnatdopmbl. ITo obecnevymBaeTca Onarogaps
MOAY/bHOW KOHCTPYKLMW, YTO MO3BONSIET HapallMBaHWe KOHMUrypaumm - HOBbIMU
npoueccopamMn, NamMaTbio, cpeacTBamMu BBOOa-BbiBOAa U rpadukn. [JocTtaTovyHo
NPOCTO MOAKIIOYUTL UX K MakeTHOMY KOMMyTaTopy. A onepaumoHHas cpena Solaris
(Takxe mpoaykT Sun) C NOAAEPXKOM MHOXECTBEHHbIX MOTOKOB rapaHTUPyeT, 4TO
npn 0o6aBNeHUN K CUCTEME HOBbLIX PecypcoB, OyaeT MosyyeH MMEHHO TakoW
BbIUTPbILW B MPOU3BOAUTENBHOCTM, KOTOPbIN OOBLSABIEH B COOTBETCTBYHOLLEN
dUpMeHHOW gokymMeHTauun. MacwTtabupyemMocTb NO3BONASET OO0 MUHMMYyMA
COKpaTUTb KOJNIMYECTBO Y3KMUX MECT MPWU HapauiMBaHWW CETU U YCTPaAHUTb
BO3HMKAIOLLYIO B TakMX Cllydasx noTpebHOCTb MOJSIHOMO NMEepPeOoCHaLLeHUs CPEeACTB
BT.

O6paTuTe BHMMaHWE Ha TO, Kak OT MOAENN K MOAENN HapaliMBaloTcs
BO3MOXHOCTU M MOLUHOCTb paboymx CTaHLMIA.

Sun Ultra 5 - paboyas cTaHuua Ha ocHoBe apxuTekTypbl MK, ocHalleHHas
npoueccopom UltraSPARC-lii npeacTtaBnsieT coboii HU3LWN YPOBEHb B CEMEICTBE.
Tem He mMeHee oHa 06n1afaeT XOPOLIMMU XapaKTePUCTUKAMU:

60NbLUMM 3anacoM AWCKOBOW M OMepaTUBHOM NamaTu;

BO3MOXHOCTbIO CcomnpsikeHus vyeped wuHy PCl;

peanu3oBaHHOM Ha nnaarte NnoALAepXKOoW rpaduku;

npocTa B ycTaHOBKe, aganTtauuu K UHAUBUAYyaNbHbIM TpeboBaHUSM U B
aAMUHUCTPUPOBAHUN.

Sun Ultra 10 - ocHaweHHaa npoueccopom UltraSPARC-Ili ¢ xopowum
COOTHOLIEHMEM “LLEHA/MPON3BOANTENBHOCTL”. VIMEET BOSMOXHOCTb YCTAHOBKU A0
1 I'b namMaTtn gna 0cob0 CNOXHbIX 33424 aBTOMAaTM3MPOBAHHOIO MPOEKTUPOBAHUS
n yetblpe PCl-cnota ons nosbllUEHUS TMOKOCTU U pacLUMPEHUS BO3MOXHOCTEN
conpsxeHns ¢ nepudepunHbIMU YCTPONCTBAMMN.

padpunyeckmne noacuctemsl Creator, Creator3D n Elite3D (onucaHbl panee) ¢
Noaaep>XKon 24-A10MMOBOro UBETHON0O MOHUTOPA W NapHbIX MOHUTOPOB MO3BONSAOT
obecneuynBaTtb 3pPeKkTUBHOE pelleHue 3agad co3aaHusa 2X- U 3X-MepHon
UMPPOBON XyO0XECTBEHHON rpadurkn, aBTOMAaTU3NPOBAHHOIO MPOEKTUPOBAHUS B
06nacTn MaWNHOCTPOEHUs!, GUHAHCOBOro aHann3a, KOMIMIEKCHOW aBToMatmuaaunu
NPOM3BOACTBA U UMUTALMOHHOIO MOLENMPOBAHUS.

Sun Ultra 60 - paboyasa cTaHuus, KoTopas noagepxuBaeT 00 ABYX
BbICOKOMPON3BOAUTENbHBIX NMpoueccopoB UltraSPARC-II BkioyaeT Takxke:

KPOCC-KOMMYTaLMOHHYIO LWKHY (YacToTta 120 MI'y) onsa obecneyeHurst BbICOKOM
NPOMYCKHOW CNOCOBHOCTW;

cpeacTBa BBOAA-BbIBOAA M pabOThl C ceTbio Ha 6ase wuHbl PCl (66 MI'L);

rpadpuydeckne nogcuctemol Creator, Creator3D un Elite3D m6 ¢ nogaepxkon
24-010MMOBOro LIBETHONO MOHMTOPA U NapHbIX MOHUTOPOB.

padunyeckne noacuctembl cemeinctea Ultra Creator, Creator3D n Elite3D
obecneynBatloT notpebHocTn B 06paboTke n3obpaxeHuii npu pabote ¢ 2x- U 3x-
MepHoi rpadumkoit. Creator ncnonb3yeTcs nNpy peaakTMpoBaHuy n3obpaxeHuii, npu
noarotoeke mM3obpaxeHWn K neyaTtu M KOMnoHoBke cTpaHuu. Creator 3D
obecneymBaeT BbICOKOMPOU3BOAUTENbHYIO paboTy ¢ 3x- MepHoW rpadukoim,
MoaenMpoBaHne 06bLEKTOB, Npu o6paboTke mM3obpaxeHuit. Mpn obpaboTke
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n3obpaxeHuin, Creator3D paboTtaet ¢ 3x- MEPHbIMU OOBbEKTAMU U UCMONb3YeT
cpencteo (VIS) ana yckopeHus o6paboTkm naobpaxeHuii, macitabnpoBaHum,
VIHTEPNONSALUUN N 0TOBPaxXeHUs 2X- MEPHbIX U 0OBbEMHbIX 06pa3oB.

PeannzoBaHHbIN Ha KpUcTasie pacluMpeHHblil Habop komaHa VIS obecneunBaeT
noadepxky mMynbtumeama. Kpocc-kommytatop UPA no3BongeT yCcKoOpuTb nepenady
00NbLIMX MACCUBOB AAHHbIX, @ apUPMETUKO-NOrn4yecknii 610K NONUKCENbHOM
00paboTkM COAEPXMMOro ornepaTuBHOM rpaduyeckon namsaTu euie Oonblue
yBenuineaeT ObICTPOLENCTBME.

Elite3D ncnonb3dyeT BblAENEHHOE YCTPONCTBO ANA Onepauui ¢ nnaBaloLLei
TOYKOW Ana gocTuxeHus euie 60nee BbICOKOrO YpPOBHS NMpodecCUOoHanbHOM
TpexmepHon rpadukn. 3TO NO3BONSET CO34aBaThb OYEHb CJIOXHbIE CUCTEMBbI
rpaduyeckoin BM3yanmsauum 1 aHnmMauumn u, 6onee Toro, - ob6ecneynBaeT ypoBeHb
NPON3BOANTENBHOCTU N PYHKUMOHANBHOCTU, AOCTYMHbIA paHee TONbKO Ha O4YeHb
noporux rpagpuydeckmnx cuctemax. MNoocuctemsl Elite3D 6GuHapHO COBMECTUMbI C
APl nporpammHoro ob6ecnedyeHus Creator3D. Elite3D B cuctemax Ultra
npeanovyTuTenbHa A9 BbICOKOKQYECTBEHHOW aHMMauuu, Npu MHTEPAKTUBHOM
CO3[aHUN PeanncTUYHbIX N3006paxkeHnin N Ons Co34aHUS CrneLmanbHbIX ONTUYECKUX
adpdekToB. OHa NO3BONSET pa3paboTynkam B UHTEPaKTUBHOM pexume paboTtatb C
OONbWNMM MAaCCUBAMU AAHHbIX UM CO CJIOXHBIMU MOZLENSAMU NMPU BbICOKOM
KayecTBe Ha BbIXOAE.

CeTeBble TEXHONOMMN CO30AI0T NOTPEOHOCTL B HOBOM Tumne paboymx CTaHuui
Takux, Kak, HanpuMmep, Java-cTaHumu — cneunanbHble CeTEBblE KOMMbIOTEPDI.
CeTeBble KOMMbIOTEPLI AeELLEBbl, He TPEOYT Kakoro-nmbo agMMHUCTPUPOBAHUS U
ONTUMU3NPOBAHbI ANng cucTembl Java. Java CTtaHuMsa MOMHOCTbIO MCNONb3yeT
BO3MOXHOCTM CETU, KOTOpas NMpPefoCTaBNAseT BCe - OT Java NpUIoXeHUn n cnyxo
[0 MOJIHOFO VHTErPUPOBAHHOIO CUCTEMHOIO U CETEBOrO YNpaBieHnsd. 9T CUCTEMBI
paboTaloT nog ynpasneHnem JavaOS - KOMMNAKTHOW, pacluMpsemMoi, onepaLyioHHON
CUCTEMbI C MOJIHOW Java-noanepxkon, cneumanbHo paspaboTaHHOM Ana peansaumm
BupTyansHoin MawmHbl Java. OHW npepgnaratloT MOAYJbHBIN, MaclTabrupyembliii
HacTpauBaembli 6pay3ep HotJava nm HacTonbHylo cpeny, obecnedymBas OOCTYN K
LWMPOKOMY HabOpy COEAMHUTENbHBIX BO3MOXHOCTEN U CPEeACTB MOBLILIEHUS
NPOM3BOANTENBHOCTU, B TOM HMCNE TepPMUHaNbHbIM amyngatopam, Windows- un Java-
NPUIOXeHNsM. YCTaHOBKA U YNpaBfieHME O4YeHb MPOCTbl - AOCTATOYHO BK/IOYUTH B
CceTb a NporpaMMHoe obecrnevyeHne pacrnpoCcTPaHAEeTCs aBToMaTUYeCckn. YaaneHHyto
3arpysky, aAMWHUCTPUPOBAHME U XpaHeHWe [aHHbIX 0OecneyMBaloT CepBepbl,
nogaepxmBaroLime cmctemsl Java CtaHuuii. Kpome Toro, BCTpOeHHas B Java cuctema
6e3onacHocTu obecneyMmBaeT HadexHyl M cBOOOAHYIO OT BMPYCOB paboTy
npunoxeHun. Bce ycTponcTtBOo obecneynmBaeT 3aMeHY Ha MecTe, Mo3TOMY HeT
npo6nem ¢ nogaepxkoi. C nomMoLlpio crneunansHoli ¢nel-namMaTy, 3arpyska Java-
CTaHLMM NpoucxoamT GbICTPO 1 HAAEXHO - 4TO AenaeT ee aPPEeKTUBHBIM PELLEHNEM
01§ yoaneHHbIX YCTAHOBOK, MOOK/TIOYEHHBIX K CETU MO MOAEMY.

CepBepbl

CemelicTBO cepBepHbIX CTaHUMI (CepBepoB) GMpMbI Sun Kak U CeEMENCTBO
pabouurx CTaHUMiA NpeacTaBasieT coboi MacluTabupyemMyto Mepapxmyeckyio CUCTEMY.

C y4eTOoM 0COBEHHOCTEN CErofHsLHMX CETEBLIX CPef, YPOBEHb TpeboBaHui
K cepBepy BecbMa BbICOK. CepBep O0/KEH ObiThb:

[OCTaTO4YHO MOLLHBIM U MacLTabrpyeMbiM;

HaOEeXHbIM: - OAaHHblE U NpUKNaaHble 3a4a4M O0MKHbI ObiTb BCErga A0CTYMHbI
0N UCnoNb30BaHUS;

CnocobHbIM B3anMMOLENCTBOBATb CO BCEMU TexHUYeckumn cpencteamm AUC;

JIErkO YCTaHaBMMBAEMbIM, COMPOBOXAAEMbIM U aAMUHUCTPUPYEMBIM.

CepBep nosmkeH obecneynBaTb peLIeHne CrneayloLmx OCHOBHbLIX 3a4au:
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OpraHu3auns 3neKTPOHHOW MOYThI;

paboTta ¢ 6a3amMu OaHHbIX;

co3gaHne n npepoctasneHne Web-cepsuca;

obecneyeHne ynpaeneHus pecypcamu AUC un gp.

CepBep Sun Enterprise 2 nmeeT MHOTonNpoOLECCOPHYID apXUTEKTYpy U
npenHasHayeH onsa paboTbl B Ka4yecTBe cepBepa pabdoumx rpynn. CepBep MmeeT
cnenywouime xXapakTepucTukn:

nopaepxmBaeT ao Apyx UltraSPARC npoLeccopoB ¢ TakTOBOM yacTtoTon 167
MIy, unn 200 Mrlu;

MMeeT MOAY/IbHYIO KOHCTPYKLIMIO, YTO NO3BONSET A06aBnaTb UM OOHOBASTb
UMY n pacwmpate cUCTEMY MO Mepe BHELPEHWUS HOBbIX TEXHOJIOTMIA Npu ux
NnosIBNIEHNN Ha PbIHKE;

SCSI-2 nHTepdeitc (20 M6/c) obecrnednBaeT YCKOPEHHbIN BBO/-BbIBO/L;

ceTeBble BO3MOXHOCTU CepBepa ONpenensioTca Halanynem BCTPOEHHOrO
ceteBoro agantepa Fast Ethernet (100M6/c);

onepauuoHHON cpenon sengeTca Solaris, koTopas npegocTaBnaeT Habop
cCpencTB ynpaBiieHUs CEeTbIOo;

cnyx6a SunService obecneuymBaeT oOCnyXMBaHME KIIMEHTOB 24 4yaca B CYTKU
BCE CEMb OHEWN B HeOeno.

Cepsep Sun Enterprise 450 Bkntovaer:

0o yvetbipex npoueccopoB UltraSPARC c¢ TaktoBown 4dactotonn 250 unm 300
MIy;

BHYTPEHHYIO LUNHY CO cKopocThio 1,6 IMB/c;

noacucTemMy BBoAa-BbiBoga Ha 6ase wuHbl PCl, o6ecneunBatoLLyo NponycKHyO
crnocobHocTb 600MB/c.;

onepaTuBHYO NamsaTb, pacwmpaemyo 0o 4 I'b;

BCcTpoeHHble aucku Ultra SCSI emkocTbio 1o 84 'b ¢ pexuMoM 6bICTPONA
3aMeHbl;

BO3MOXHOCTM MOAKIIOYEHNS BHELUHUX HaKonuTenein oblieil eMKoCcTbio A0 6
TBb.

CepBep MOXeT B3auMMOAENCTBOBATb C NOObIMK pabouynmn ctaHuuamu, Intel
n Macintosh, koTopble MOryT oka3aTbCs B KOpnopaTuBHOM ceTun. HagexHOoCTb
obecneyrBaeTcss BO3MOXHOCTAMMU:

Koppekunn owmnboK Ha BHYTPEHHEN LWMHE U B NaMaTy;

aBTOMaTMYECKOro BOCCTAHOBNIEHUS cucTeMbl nocne cbos;

pPEe3epBMPYEMbIE C PEXMMOM “ropsiieirt 3ameHbl” OI0KM MUTaHUSA U OUNCKOBbIE
HakoMUTenu;

BCE 9TO MPUCYTCTBYET B CTaHOAPTHOM KOHpUrypauuu.

Cepeep Sun Enterprise 4500 - 3TO KOMNAKTHbIA CEPBEP CPEOHEro YPOBHS C
60NbLLION BbIYMCAUTENBHON MOWbO. OH nMeeT 06OLYID MOAYJIbHYIO apXUTekTypy
cemelicTBa cepBepoB OoT Sun Enterprise 3500 oo Sun Enterprise 6500, 4to obneryaer
Moamdunkauuio 1 MN03BONSeT MNPOM3BOAUTbL JNoOKanbHOE HapaluiMBaHue
BbIYMCNINTENbHBLIX BO3MOXHOCTel nytem noaknodeHns no 30 npoueccopos. B
cepBepe BO3MOXHa ycTaHoBka A0 14 npoueccopoB, A0 4 cepBepoB Sun Enterprise
4500 MOXHO YCTaHOBWUTb B CTOMKY LIEHTPa AaHHbIX.

CambiM MOLLHBIM B CeEMecTBe cepBepoB sBasetTcs Sun Enterprise 10000,
KOTOPbI MOXET MCMO/Ib30BaTbCA B KA4yeCTBE:

LeHTpanbHOro MHdopMaunuoHHOro cepeepa koprnopatusHon AUC;

MHPOPMALIMOHHOIO XPaHUIULLA;

cepBepa MOLLHbIX (TAXENbIX) MPUIOXEHUA C OHNaMHOBOW 0BpaboTKoW
TpaH3akumin (OLTP).

Enterprise 10000 Bkno4aerT:

no 64 npoueccopos UltraSPARC ¢ TakToBOW 4acTtoToi 250-Mru;

0o 64 I'b pasgensemMoin namaTu, C LWMPUHOM NPOMNYyCKaHUS BHYTPUCUCTEMHOM
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marmctpanu oo 12 rurabanT B cekyHOy;

0o 20 Tb gnckoBOro MpocTpaHCcTBa, YTO CYLWECTBEHHO AJ9 MPOEKTOB
KPYMHENLLUX XPaHWUNNLL, OaHHbIX;

BO3MOXHOCTU “ropsiyein 3ameHbl” 6€3 HeoOXOAMMOCTU nepesarpy3ku unm
BbIK/IIOYEHNSA MUTaHUS.

VnpaBneva AUNCKOBbIMMN MaccueamMmum

[na co3paHuMa XpaHUNULL, AaHHbIX B KOPMOpPaTUBHbIX cUcTemMax Sun
BbiNyCKaeT cneumanbHOe BbICOKOMPOU3BOAUTENbHOE U HaOeXHOe CEMENCTBO
MalWunH Ona ynpaBleHua AUCKOBbIMM MaccuBamu - StorEdge. StorEdge
npencTaBnseT cobol yHMBepcanbHylo niatdopmy, KoTopas MOXEeT OLHOBPEMEHHO
paboTaTb C BbIYUCUTENbHLIMU MALLUMHAMM Pa3HbIX TUMOB, COBMECTUMbIMU Ha YPOBHE
BHewHero vHtepdenca. CneunansHoe NO no3sonseT opraHn3oBaTb COBMECTHOE
MCMNOb30BaHNEe OAHOM U TOW Xe KOMUU AaHHbIX Pa3HOPOAHLIMU BbIMUCINTESbHBIMA
MaLlHAMMU.

Y10o6bl elle Oonee NOBbLICUTb MMOKOCTb CUCTEMbI N 3aALLUMLLEHHOCTb  OAHHbLIX
npenycmMoTpeHa BO3MOXHOCTb ObICTPOro nepeHa3HaYeHUs L[UCKOBOTrO
NPOCTPaHCTBa C OAHOM MaluMHbl Ha APYryi0. BeICOKMIA ypOBEHb FOTOBHOCTU CUCTEMBI
K BbIMOJIHEHMIO CBOUX PYHKUMIA OocTuraeTcs OGnarogaps apxXuTekType C OBOWHbIM
pe3epBupoBaHuem, obecrnednBatolweln NnoaaepXKy OUCKOBbIX MacCUBOB U
3epkanmpoBaHHbIX ycTponcTe. Cpencrtea aBTOMaATUYECKOW CBA3W C
aAMUHUCTPATOPOM MO3BONSAIOT OCYLWECTBAATL ANCTAHUUOHHYIO OMArHOCTUKY
CUCTEMbI 1 CBOEBPEMEHHO MPUHMMATb HEOOXOAVMbIE MEPbI MO YCTPAHEHMIO OLLMGOK
M HeucnpaBHOCTEN - kak npaBuio, 6e3 HeoBXOAMMOCTU BbIChbiIaTb HAa OObLEKT
obcnyxmBatoLWMii nepcoHarn.

OunckoBbin maccue Sun StorEdge A3000 o6ecneumBaet 99.99% BpemeHu
paboTocnocobHOCTM. Bce KOMMOHEHTHI:

KOHTPONEpPSI;

6N10KN NUTaHUS;

ON0KN OXNaXaeHus;

OUCKU;

COOTBETCTBYIOT TPebOBaAHUAM M3ObITOYHOCTU N “ropsivero noakatyeHns”, 4To
o6ecneynBaeT BbICOKUIA YPOBEHb HAAEXHOCTWU, OTKA30yCTONYMBOCTU U CEPBUCHOMO
obcnyxumBaHua. B ocHoBe Sun StorEdge A3000 nexaT OBOViHble, akTUBHbIE,
VHTEeNeKTyallbHble, annapaTHble KOHTposnepbl. NHTepdenc ¢ XxocT-cUCTEMON
(OBM, koTopasa npenocTaBnseT Nnosb30BaTesitd0 OCHOBHbIE MHOOPMALMOHHBLIE Y
Apyrue pecypchbl) ocyulecTBaseTcsa no aBoHomy kaHany (40 M6T1/cek). 3T0
ynyylwaeT NMponyckHyl crnocobHOCTb CUCTEMbl BBOAA/BbiBOAA, MOCKObKY
KOHTponnep pasrpyxaeTt LM OT BbIYMCAEHUI KOHTPONSA YETHOCTM B Omnepaumsx
BBOAA/BblBOAA. TeM caMbiM YCKOPSAOTCSH MPUIOXEHUS, 3aBUCSLLME OT ornepalnn
NPOM3BOJIbHOINO BBOAA/BbIBOAA, TakMe Kak MHPOPMaLMOHHbIE XpaHUAULLA, CepBepbI
0a3 gaHHbIX 1 GaliNioB, CUCTEMbI NMPUHATUSA PELUEHU. B TO e BpeMs npunoxeHus,
ncnonb3ylouine nocnenoBaTefibHble onepauun Beona/BbuiBoga (obpaboTtka
n3obpaxeHuin, MynbTMMenna, Buaeo M cbop AaHHbIX), MOrYT BOCMOJIb30BATHLCS
6ofiee BbICOKOW TMPOU3BOAUTENILHOCTbLID XOCT-CBA3M MO [OBOWHOMY
anddepeHunansHOMY KaHany.

Cuctema mMoxeT maclwitabupoBatbcss a0 11 TepabaiT ANCKOBOro XpaHeHus,
a noctaengetca ¢ 15 nnm 35 gmuckamm, 4to obecneumsaeT go 318 6T amckoBol
namMaTn B eQuMHOM Kopryce. Tam ke MOXeT OblTb pacrnofioXeHa MHTerpupoBaHHas
400 IéT 6ubnmnoteka, obecrneymBawwas cKopocTb nepegadynm 6 M6T/cek C
MCNONb30BaHNEM ABYX NPUBOOOB. B pedynbraTe nonyyaetcsd 3aKOHYEHHOE peLleHme
0151 XpaHEHUS OAHHbIX B €AMHOM KOpryce.

PaboTocnocobHOCTb CUCTEMbI MOOOEPXMBAETCH aBTOMATUYECKUM
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BOCCTAQHOB/NIEHNEM W [OPYXECTBEHHbIM rpadunyecknMm unHTepdencom
aoMVHMCTPATopa, YTO YNpoLaeT kak BOCCTAHOBNIEHNE, Tak U yNpaBfieHNE CUCTEMOIA.
OnddepeHumanbHeii Ultra SCSI nHTepdeinc obecneynBaeT NMOAKIOYEHNE K XOCT-
KOMMblOTEPaAM MPOM3BOACTBA APYrMX PUPM, Y4TO ABFETCH CYLLECTBEHHbIM A4
HEOHOPOHbIX CEeTEN.

Cnenyowum yneHoMm cemencTtea aBnsetca Sun StorEdge A5000, koTopblit
npeacrtaBnsgetT coboil BTOpoe MOKOJIEHWE OUCKOBbIX MAacCMBOB Sun v obnapaeT
NMOBbILUEHHOW HAaOEXHOCTbIO, TOTOBHOCTbIO K paboTe u obcnyxmBaHuio. Ero
NPOM3BOAUTENBHOCTb M €MKOCTb HapalMBAOTCA MapannenbHO, NO3TOMY cucTema
npurogHa Aas MCNofb30BaHMa Kak B MacwTabe otaena npeanpusatus, Tak u B
kpynHom BLL, roe Tpebyetca xpaHeHne MHOrmx tepabanT AaHHbIX.

Cnepyiolee NOKONIEHNE - UHTENNEKTYalbHbI CEPBEP XPaHEHUS OAHHbIX Sun
StorEdge A7000 paspaboTaH crneuuvanbHO A9 KPYMHbIX LEHTPOB 00paboTku u
XPaHEHUs1 OAHHbIX M 0N KONJIEKTUBHOIO MCMOMb30BaHUSA MHMOPMaLMN.

[Ona aBTOMaTn3nMpoBaHHOro Pe3epBHOrO KOMMPOBAHUS MU BOCCTAHOBIEHUS
[aHHbIX B KoprnopaTtuBHbix AVIC npefHas3Ha4yeHO KOMMakTHOe yCTPOMCTBO Enterprise
Tape Library 4/1000 - neHTo4yHas GubAMOTEKA, KOTOpas MOXET COXpaHAaTb HGonee
TepabainTa paHHbIX 6e3 cxatusa n obecneymBaeT CKOPOCTb WU HALEXHOCTb,
HeobxoauMble ONS WKMpokomMacwTabHOro pe3epBHOro konuvpoBaHus. Mpu
NCNONb30BaHUM CXaTUS OaHHbIX MOXET OCYLLECTBUTb PE3EPBHOE KOMMPOBaHWE
6onee 300 6 paHHbIX 32 BOCEMb 4acOB. HagexHOCTb cUCTeMbl onpenenseTcd
TeM, 4To cHOoM BCTPEYAIOTCS He yalle, YeM pa3 B TEYEHME ABYX MUIIJIMOHOB CPELHUX
pabounx LMKIIOB.

2. HOPMATUBHO-TEXHU4YECKOE OBECMNEYEHUE KAYECTBA,
QPDEKTUBHOCTU U BESONACHOCTU AUC

2.1. CranpapTu3auus TUNOBOIro XW3HEeHHOro uukna AUC

MeToan4eckom OCHOBOW TEXHOJIOTUW, PernameHTUpPYoLLen OedTeslbHOCTb
cneumanncToB B npolecce pa3paboTku, SBNSETCS TUMNOBOW XWU3HEHHbIA LUK
ANC (cMm. puc. 8) 1 TEXHONOIrMYECKMA MPOLLECC, KOTOPbLIA OTpaxaeT aTanbl U
cucTeMy onepaumii B MNOCNEeAOBaTENbHOCTU UMX BbIMNOSHEHMS U B3aUMOCBA3N,
obecrneunBaloLMx BeaeHMs pa3paboTkm OT MOAroTOBKU TEXHUYECKOro 3afaHust 0o
3aBEpPLUEHNS UCMbITAHUA 1 BBOAA B SKCMyaTauuio.

TunoBol Xu3HeHHbIh umkn ANC oTobpaxaeTcsa B CMCTEME HOPMAaTUBHO-
TeXHU4YECKNX AO0KYMEHTOB, KOTOpble coaepXart npasuna, obuime NpuHLUNbL Uauv
XapakTepucTukM, Kacaluimecsa pas3nnyHbiX BUAOB AEATENbHOCTU WUAN UX
pe3ynbTaTtoB, CTaHAAPTbl, TEXHUYECKME YCNOBUS, MHCTPYKUUMN U pernameHThbl
no npumMmeHeHuo. MNMpaBuna odopmneHns, cogepxaHue, CTpykTypa U npmeBaska K
KOHKPETHOMY 3Tany TUMOBOro Xu3HeHHoro uukna AUNC (KL, AMC) HopmaTuBHO-
TEXHUYECKMX AOKYMEHTOB COLAEPXATCH B MEXAYHapOOHbIX U HaLMOHANbHbIX
ctaHpapTtax. CtaHpapTu3aums TUMOBOro XM3HeHHoro umkna ANC npoxoauna
NMOCTEMNEHHO B TEYEHME MHOMMX NeT U K HACTOSILLEeMY BPEMEHU €e elle HeNb3s
cunTatbh 3aBepLUEHHOW. Tem He MeHee, co3paHne 3PPEKTUBHbBIX CIOXHbIX ANC
Obi0 Obl CerofHs HEBO3MOXHO 06e3 cnefoBaHuMsa TpeboBaHUSM CTaHAAPTOB.
[Janee paccmaTpuBalOTCAd OCHOBHblE CTaHOAPTHblE HOPMATUMBHO-TEXHUYECKME
[OKYMEHTbI, KOTOpble Heo6XxoAMMO opopMNSATL NpU pa3paboTKe COBPEMEHHbIX
ANC.

B pesynbTtate npoeeneHms nepsoro aTtana XU, AMC “CuctemHbii aHanm3
npoekta MC” ponxkHbl ObITb padpaboTaHbl KOHLEMUMS U TEXHUYECKOE 3aJaHue Ha
cosnaHne ANC.

KoHuenuua AUC ponxHa cogepxartb B cebe:

onpepeneHne uenen, 3agad U PyHKUNOHANBbHbIX XapPaKTEPUCTUK CUCTEMbI;
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dopmupoBaHue DCcKU3HOE
koHueniuun AVC »] npoextupoBanne AC

Texauueckast
JOKYMEHTaIUs

Pazpabotka T3 Ha
cosnmanne AUIC

TpuasaT TII(DIT)
KOMHCCHE#H?

I

PABOYEE NPOEKTHPOBAHMHWE

IpuoGpeTeHne KOMIUICKT YOI UX: Pa3paboTka yHHKaIIb- Pa3paboTka yHHKaIb-
e DBM HBIX TEXHUYECCKU X U HBIX KOMILICKCOB
o  TexHHUECKUX U TEJIEKOMMYHHKA- TEJIEKOMMYHHUKAITHOH- crermansHoro [10 (B
IIMOHHBIX CPEJICTB HBIX CPE/ICTB HCXOIHBIX TEKCTax)
e Ob6uwecuctemHoro [10 T
(OC.CYBLLn 1p.) Komnumsius CIIO B
3arpy304uHbIe MOJIYIIH (Ha

HpeﬂBapHTeJ‘ILHLIe HcccpTu(bnunIJOBaHHbIX
UCIBITAHUS TCXHUYEC- KOMIHMJISITOPAX )

KHX 1

TEJIEKOMMYHHKA-

LHMOHHBIX CPENCTB IpenpapurensHbIe
ucnbitanus CI1I0

KommnekcupoBanue AUC (OBM,
TEXHHUYCCKUX U TCJICKOMMYHHKA-
LMOHHBIX cpencts, OI1O0, CITO

IIpenBapuTenbHbIe HCIBITAHUS

KOMIIJICKCHOI'O d)yHKLI]/IO HHUpOBa-
Hus AUC

Mpumsta mm AU
KOMHCCHEH?

Pexkomenganuu x

CyI eCTBEHHOI T0paboT
AUNC unu oTkas ot
JlaJibH eifIeil pa3paboTKi

[Mpunstne AVIC B
IKCILTYyaTalUIo

TIpu3HaK NOTEHIHAIBHBIX BO3ZMOKHOCTEH pealnn3aliy yrpo3 kadectBy GyHkuponup oanus AVIC;

TIpusHak MNOTCHIMAJILHBIX BO3SMOMKHOCTEH MPOIYCKA pPEATU30BAHHOW Yrpo3bl  (BCICACTBHE OTCYICTEB
cooTBeTCTBYIOmMUX TpeboBanuii B T3, 3apaHee H3BSCTHBIX METOAMK IIPOBEPKH BbINONHEHMs TpeboBanmit T3, mnom
HE3aBUCHUMOCTH ITPOBEPAIOI UX, HEJIOCTATKOB HMX KB l/lq)l/lKB]_‘lel, OIPAHUYCHHOI'0 BPEMCHH Ha NMPOBCPKY U l'lp),
TII(DIT)-Texunueckuii (3cku3mplii) mpoekt; OC- onepannonnas cucrema; OINO — obmecucremuoe ITOYTIO-criernaIbHOE
(npuknannoe) I10; CYB]I — cuctema ynpasiieHns 6a30ii JaHHbIX.

Puc. 8. Cxema tunosoro xusHenHoro nukiaa AUC ¢ yuerom yrpos 6e30mnacHocTi
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NPOrHo3 cnocoba MCnonbL30BaHUS CUCTEMbI, KBanudukaumm kaapos, PeCypcoB
M BPEMEHU MOSIHOIO XWU3HEHHOro uMkna (KOHUEeNUMM NPUMEHEHUS);

onpeneneHve CTeNeHW pucka Npu peanuMsaynm npoekrta, CTPYKTYpPhb
KonnekTnea pas3paboTymKoB, crieumanbHblx TpeboBaHui (KOHLENUMM paspaboTku);

HENPOTUBOPEYNBASA COBOKYMHOCTb BbliCKa3blBAHWUN, UCTUHHbLIX A0S OAHHORN
npeaMeTHon obnactu, BKOYas BO3MOXHbIE COCTOSAHUS, Knaccudukauumn, 3aKOHbI,
npaesuna (KOHUeNTyanbHas cxema).

TexHuuyeckoe 3apaHue (T3)— 3TO OCHOBHOWM MCXOAHLIN A5 pa3paboTynkoB
M 3aKa34MKOB OOKYMEHT, KOTOPbIA COAEPXUT CUCTEMATU3NPOBAHHOE OMMUCaHUE
TexXHM4Yeckux TpeboBaHUI K MPOEKTMPYEMOM CUCTeMe, a TakxXe MNopsaoK ee
pa3paboTky 1 MpMEMKM B IKCMlyaTaLMIO.

Btopon n tpetmin atanbl XU, AVMC - 3TO 3Tanbl 3CKM3HOMO0 U TEXHUYECKOro
NpPOeKTUPOBaAHUSA, YC/IOBHO BblAeNEeHHAs 4YacTb npouecca padpaboTku AUC,
CBOASALLAACS K BbIMOJHEHUIO OOHOW WAW HECKOJIbKMX MPOEKTHbIX Mpouenyp,
0BLWHOCTb KOTOPbLIX OnpenensieTcs NpPUHaANEXHOCTbIO MosyYaeMblX MPOEKTHbIX
peLweHnin K OAHOMY MEPapXMY4eCcKOMy YPOBHIO OMUCAHUS.

OCKU3HOEe MpoeKTUpoBaHuWe — 3TO NpenBapuTENIbHOE NMPOEKTUPOBAHME,
onucbiBalowee KkpynHoo6noyHyto mMoaens AMC Ha ypOBHe onucaHuin
MONb30BATENIbCKUX MHTEPDENCOB N NOrMYeCcKnx Mopenen pgaHHbix. ocne
cornacoBaHmsi C  3aka34yMkoM  MNpeaBapuUTENIbHOrO (SCKM3HOr0) npoekta wu
€ro TEXHMKO-3KOHOMUYECKUX Moka3aTenein, MoryT ObiTb NPOU3BEAEHbI YTOYHEHUS
YyCnoBuiA KOHTpakTa n paga TpebosaHuin T3.

CoBpeMeHHbI noaxon, npeanonaraeT Ha aTane 3CKU3HOr0 MPOEeKTUPOBaHUSA
co3daHune npoTtoTuna - aeiicTeytollen mogenu AVC, cosgaHHon Ha 6a3e 9CKNU3HOro
npoekta cpeactBamu CASE-cuctemsl. Mpototnn AUC npenHasHayeH ans aHanmaa,
KOPPEKTMPOBKN M COrnacoBaHus C 3aKa34yMKamu pPeLUEeHUn 3CKU3HOro npoekTa u
TpeboBaHnii T3 Ha pericTtBylowen moaenn ANC. WcnbiTaHus npoToTuna - 3TO
COBMECTHOE C 3aka3uvMkamu NpoBefeHNe UMUTALMOHHBIX nporoHoB AVC Ha 6ase
npoToTUNA METOAOM MPOBEAEHUS SKCMEPUMMEHTOB, MOAENNPYIOLLNX OCHOBHbIE
MOMEHTbI peanbHoi akcnnyataumn AUC.

lMocne yTouyHeHus T3 no pe3ynbTaTtaM UCMbITAHUS MPOTOTUMNA NepexonsaT K
aTany OeTanbHOro (TEXHMYECKOro) npoekTupoBaHus. TexHuueckun npoekt AUC
(TM) — 3TO HOPMATUBHO-TEXHUYECKN AOKYMEHT (Ccuctema LOKYMEHTOB),
coaepXalimin (Lmx) aetanbHble TEXHUYECKNE pelleHus no apxmutektype AUC, Bcem
komnoHeHTam AUC, TouHoe onucaHune oyHkunii AUC. B coctas TM AUC, kak
MUHUMYM, BKJIIOHAIOTCA chneaywouwme pasgenbl (AOKYMEHThI): obuiecucTtemMHas
OOKyMeHTauuns, dyHKuMoHanbHas 4acTb, MHopMaunoHHoe obecneyeHue,
nporpamMmHO-TexXHM4eckoe obecneyeHue (nnatpopma), opraHn3aLMoHHO-NPaBOBOE
obecneyeHue.

[Mocne cornacoBaHWs TEXHUYECKOro MpoOekTa HadnmHaeTcs atan paboyero
NPOEKTUPOBAHUS, B KOTOPbI BXOAUT:

KOAMPOBaHME (NporpamMmMmMpoBaHME) MU OTNagdka NMPOrpaMMHbIX KOMMOHEHT
BKlOYaeT cneayouime paboThl;

DOKYMEHTUPOBAHNE  UCXOOHbIX W 0OBEKTHbIX TEKCTOB KOMIMOHEHT,
pe3ynbTatoB WX TECTUPOBaHUS, KayeCTBa W TEXHUYECKUX XapaKTepUCTUK;

uHTerpaumsa (KOMnaeKCMpoBaHME) U KOMMJIEKCHaa oTnazaka nporpaMMHOro
obecrneyeHus;

paspaboTka n oTnagka MHPGOPMALMOHHON U GU3NYECKONn KOMMNOHEHT AUC;

paspaboTka KOMMJeKTa 3KCnayaTaluMOHHOW  OOKYMeHTauuu Ans
nosib3oBaTenemn.

B pabounii NpoekT BXOOAT crnenylolme OOKYMEHTbl, COAepXallne CBeOEeHUS,
Heobxoaumble 05 pas3paboTKu, U3rOTOBJIEHMS, COMPOBOXAEHUS U 3KCMayaTaumm
nporpamMm:

cneuyudukauma nporpaMmMHoOro obecnedyeHuss - TOYHoe U noapobHoe
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onucaHune OEeNCTBUI, KOTOPbIE A0JIKHA BbINOMHATL CUMCTEMA NPOrpamMMHOro
obecneyeHnss AVIC, npuyemMm OCHOBHOE BHUMaHue yaensercs Tomy, 4to MO [onxHO
BbIMNONHATL, @ HEe TOMY, KakK 3TO [0J/IKHO BbIMOJHATLCS;

nporpammHasa cneuumdukauma - TOYHOE ONMCaHME TOro pesynbTaTta,
KOTOPbIA AOMKEeH OblTb AOCTUIHYT C MOMOLLbIO MPOrpamMMbl, MOXET MMeTb Gopmy
oToOpaxeHnsa Habopa BXOAHbLIX OAHHbIX B HAOOP BbIXOAHbLIX OAHHbIX;

nporpaMMHoe us3genue - nporpaMma Ha HOCUTENE OaHHbIX, ABASIOLLASACS
MPOAYKTOM MPOMBbILLINIEHHOrO NPOU3BOACTBA;

UCXOAHble TEKCTbl MporpamMm - 3anMcb NporpaMm Ha WUCXOOHOM $A3blKe
NporpaMMmpoBaHns ¢ HEOOXOAMMbIMU KOMMEHTaPUAMN;

onucaHue nporpamMmmbl - CBEAEHUS O JNOFMYECKOW CTPYKType u
GYHKUMOHMPOBAHNM NPOrpamMmbl;

nosicCHUTeNIbHaA 3anucka K nporpamMmme - cxema anroputma, obuiee
onncaHue anroputMa 1 QyYHKUMOHMPOBAHUSA NPOrpamMmMbl, 060CHOBaHME MPUHATBIX
TEXHUYECKUX PEeLUEHUN;

onucaHue NMpUMeHeHus NPorpamMmbl - CBEAEHNS O HA3HAYEHMN MPOrpamMmbl,
obnactu 1 mMeTodax NMpPUMEHEHUs, kiacce pellaeMblX 3a4ad U OrpaHUyYeHusx n o
NPOrpaMMHO-TEXHMYECKOW nnaTtdopme;

PYKOBOACTBO MPOrpaMMucTa - CBedeHus, Heobxoammble AN YCTaHOBKU,
HaCTPOMKM M 3KchyaTauum nNporpammel;

PYKOBOACTBO MOJib30BaTeNnsd - NPOrpamMMHbIi OOKYMEHT, coaepXaliui
cBepeHns nang obecrnedyeHuss npouenypbl obuweHus nonb3oBaTens c
MCMNONIHUTENBbHOM CUCTEMOW B MPOLIECCE BbIMNOJIHEHUS MPOrpamMmbl.

OT1an ucnbiTaHMa U OokymeHTupoBaHue AWC BkiovaeT cnenyowme padoThl:

noarotoBka K npuemke ANC - paspaboTka nporpamMmbl NPUEMO-CAATOYHbIX
MCNbITaHUM Ha  COOTBETCTBME XapakTepuUcTukam, 3agaHHbiM B T3 1 KOHTPaKTe;

LOKYMEHTMpOBaHne pe3ynbTaToB NPUEeMO-COaTo4YHbIX UCMbITAHU akTOM
npuemkn AVIC 3aka3uymkom;

0dbOpPMSIEHNE MONIHOrO KOMMIEKTa [OOKYMEHTOB;

npoBeneHne cepTudukaumm Ha COOTBETCTBME cneundukaumm TpedoBaHuin
M 9KCMyaTauMoHHOW  AOKYMEHTaUUn.

2.2. MNokasatenu kavyectBa, 3hPeKTUBHOCTbL U HagexHocTb AUC

KauyecTBo nioboro magenna npencrtaengetTcd Habopom nokasaTenem,
oTpaxarwLwmx ero CBOMCTBA M ONpenensamx BOSMOXHOCTb U 9P EPEKTUBHOCTb
€ro rnpUMeHeHus No NpPSAMOMY Ha3Ha4YeHuto. HYem cnoxHee usgenve, Tem O6onbluee
YMCNIO XapakTePUCTUK OMUCHLIBAIOT ero cBolicTBa U TeM Oofblie HeobXxoAnumo
rnokasaTtenen nOnsa agekBaTHOro oTpaxeHus ero kadectBa. KavectBo ANC
OMNNCLIBAETCSH COBOKYMHOCTbLIO NMoKasaTenen - KpUTEPUEB, AN KaXA0ro U3 KOTOPbIX
DOMKHbI ObITb onpeneneHbl MeTpukM U MeToAbl UX U3MEPEeHUs. ITU Kputepum u
MeTpukn AVC no3BONAOT ONUCbIBaTb WMX CBOWCTBA Kak KOHEYHOro npoaykra
He3aBMCKUMO OT crnocoba UX AOCTUMXEHUS.

KauyectBo AUC - 370 cuctema nokasatenen, oTpaxatwowmyx csonctea ANC
1 onpenensowmx BO3MOXHOCTb U 3PPeKTMBHOCTb NpumMmeHeHmns AVC no npsmomy
Ha3Ha4yeHuto, 3adUKCUPOBAHHOMY B TEXHUYECKOM 3ajaHum Ha paspaboTky. OHO
0OCTUraeTcs, npexae BCero, 3a CYeT BbICOKOrO KayecTBa TEXHOJIOMMYECKUX
MPOLLECCOB MPU UX CO34aHUN M YNPaBiAeHUs 3TUMKU NpOoLEeccamMu.

3aTtpaThbl Ha pa3paboTKy pe3ko BO3pacTaloT, Korga nokasaTesb KayecTsa
npubnuxaeTtcsa kK npegeny, AOCTUXMMOMY MPU OAaHHOW TEXHONOrMM U YPOBHE
aBTOMaTU3auMn npouecca paspaboTtku. [lpu nepexoge K NPUHUUNNANBHO WHOM,
6ofiee NPoOrpeccuUBHON TEXHONOMMM MPU Tex Xe 3aTpartax A0CTUXMMO Oonee
BblCOKOE Kka4yecTBO. CnegoBaTenbHO cnoxHocTb AVC v gonycTumble 3aTpaTthl
PECYPCOB CTAHOBATCS KOCBEHHLIMU KPUTEPUAMU MU pakTopamu, BAUSIOLIMMUN
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Ha Ka4ecCTBo.

OcHOBHbIMK noKazaTenamu m kputepmuamum kadectsa ANC aBndaoTCca
cnepyoume:

Hay4YHO-TEXHUYECKUA YPOBEHb - CTeneHb UCNOJIb30BAaHUA B CUCTEME
TEXHUYECKUX pelleHnin, OTBeYalLlWwmx COBPEMEHHBIM HaYYHO-TEXHUYECKUM
OOCTUXEHUSAM;

ypOBEHb aBTOMaTU3aunUMu - CTEMNEHb WCMOJSIb30BaHUS aBTOMATU3MPOBAHHbIX
MHPOPMALMOHHBLIX TEXHONOIMMIA MPU BbINOAHEHUU GYHKUMA ANC;

9pPEeKTUBHOCTb - CBOWCTBO CUCTEMbI, 3aK/OYalOLWeEeeCcsa B BbIMOJIHEHUN
npeanMcaHHbiX GYHKLUMA, C Y4€TOM COOTHOLUEHUS 3aTpaT C pes3ynbTaTtamu;
9KOHOMMYHOCTb - KOJIN4ECTBO M CTEMNEHb 3aHATOCTU PECYPCOB:

peannayowen IBM, APMoB nonb3oBatenen, KaHanoB CETU, N ApP.;

PYHKUMOHaNbHbIE KPUTEPUM KavyecTBa - rnokasatenu, oTpaxawoume
cneunodunky obnacTten NnpUMeHeHns u cTeneHb cooTeeTcTBua AVC X OCHOBHOMY
LeneBoOMy Ha3HayeHuio;

KOHCTPYKTUBHbIE KPUTEpPUU KavyecTBa - nokasaTenu, oTpaxawume
3bPEKTUBHOCTL MCMNONL30BaHUA  MHOOPMALMOHHLIMW TEXHONOMMSIMU PECYPCOB
BbIYMCNUTESNIbHbIX CPEACTB, @ TakkKe HaAEeXHOCTb U Apyrne obLime XapakTepucTUKn
dyHKunoHmposaHua AUNC.

B cyuiecTBylowmx cTaHgapTax onvceiBaeTca 0o 30 nokasartenel n npuBoasaTCs
nx onpegeneHuns. OOHAKO 3HAYEHUS MHOIMX MokasaTener MOryt OnpenensaTbcs
TONbKO 3KcnepTHo. B npouecce pa3paboTky KOHTPOJSb BCEW COBOKYMHOCTU
nokasartenen Heuenecoobpa3eH, TakKk KakK KOHCTPYKTMBHOE BJIUSIHME Ha
npoteccol pa3paboTkn N NPUMEHEHMUS OKa3blBalOT TOJIbKO HEKOTOpblE U3 HuX. B
3aBMCUMMOCTM OT knacca, GyHKUMn 1 ocobeHHocTelh AUC uenecoobpas3Ho BbIOMPaTb
pasnunyHble Habopbl KPUTEPUEB, aleKBaTHble CBOMCTBaAM KOHKpeTHom AUC. Takux
KpUTEpPUEB, KOTOPbIE AOJIXHb Hanbosiee NMONHO OTpaxaTb HAa3HAYeEHWE W”
dyHKUMOHanNbHble xapaktepuctukn AUC, o6bivHO He Gonee 10. Kaxabih 3
OCHOBHbIX KPUTEPUEB MOXET ObiTb ONMMUCaH €lLe HECKONbKUMU HACTHbIMMU
nokasarensMn, XapakTepU3ylLLMMN OCHOBHbIE CBOMCTBa OObEKTa MM npoLecca
B Pa3HbIX acCnekTax.

B Teopun HapexHoCcTM paboToCnOoCOOHLIM Ha3biBaeTCs Takoe COCTOSiHWUE
obbekTa, NpuU KOTOPOM OH CNOCOBGEH BLIMNONMHATL 3a4aHHble QYHKUUK C
napameTpamMu, YCTaHOBJIEHHbIMU TPeOOBaHUAMU TEXHUYECKOW OOKYMEHTauuu.
JOpyrumu cnosamn, HapexHocTb AUC — 3TO CBOWCTBO CUCTEMbI COXPaHSATb BO
BPEMEHM B YCTAHOBJIEHHbIX MpeAenax 3HayYeHUs BCEX XapaKTepucTuk,
onpefensiiowmx cnocobHOCTb CUCTEMBI BbINMOJHATE TpebyeMble OYHKLUN B
YCNOBUSX 3a4aHHbIX PEXUMOB 3KCryaTauumu.

HapexHocTb aBNSeTCs BHYTPEHHUM CBOWMCTBOM CUCTEM, MPOSBASIOLUMCSH
TONbKO BO BPEMEHU, a crnefoBaTeslbHO KPUTEPUM KayecTBa CTAHOBATCH
OVNHAMUYECKMMN N MPENMYLLECTBEHHO CTOXaCTUYECKUMU, XapakTepU3yloLwmnumMu
dyHkumoHnpoBaHne ANC B uenom. WM3mepsemble nHTerpanbHble MnokasaTtenu
KayecTBa MporpamMm B 3TOM ciyyae Gosnee onpenesnieHHble U MOryT AOCTATOYHO
TOYHO OLEHMBATLCA SKCMEPUMEHTAJIbHO.

KnioyeBbIM MOHATMEM B TEOPUM HALEXHOCTU ABNSETCH OTKa3 - coObiTue,
3akJoyalLLeecd B HapylweHum xoTa 6bl 04HOro M3 TpeboBaHUIA K KavyecTBy
BbIMO/IHEHNS OAHOW WU HECKONbKUX YHKLUMA, YCTAHOBMIEHHbLIX B HOPMATUBHO-
TEXHUYECKOWN N (MIN) KOHCTPYKTOPCKOW JOKYMEHTaUUN Ha cucteMy. COOTBETCTBEHHO
yctoiumnsoctb AUC — 370 cnocobHocTb AIC k 6e30Tka3HOMY DYHKLIMOHUPOBAHMIO
npu Hanuyinm c60eB 1 OTKA30B 1 pearnpoBaHmne Ha NPOSBNEHUs OLLIMOOK Tak, YTOObI
3TO He oOoTpaxanoCb Ha noka3aTendax HafeXHOoCTu, 6e30onacHOCTU U
addekTnBHoCcTH, paboTocnocobHocTb AUC — 370 cocTtosiHne ANC, npu KOTOpom
OHa crnocobHa BbIMOMHATL 3a4aHHble QYHKUMK C  NapamMeTpamu, YCTaHOBIEHHbIMU
TpeboBaHUAMU TEXHNYECKON AOKYMEHTaLUN.
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1. COop craTucTHYECKUX JaHHBIX O HapabOTKe Ha OTKa3 U
BpeMeHu BoccraHoBieHus: AVC

2. Pacuer oneHKH cpeqHelt HapaOOTKH Ha OTKa3 - To

3. Pacuer OLICHKH CPECAHCTO BPEMCHN BOCCTAHOBJICHUSA - TB

4. Tomygenne onieHKH cpemHero BpemeHn peakiuu AVC na
MOJTy4EHUE BBIXOAHOTO JOKyMeHTa — T peakumn

5. Pacuer onenkn ko3 dummenTa roroBaoctu AVIC

6. PacdeT onieHKM BEpOSATHOCTH HAIEKHOTO MPEACTABICHUA
3arparimBaeMoi BEIXOIHOW MHPOPMALIMHU TIPH 0OCTYKUBAaHHH
3arpoca Ha ee IOIydeHHE

7. PacueT noBepUTENIBHBIX T'PAaHUL] 3aJaHHbIX [T0Ka3aTelIeH
HaAEKHOCTH

8. IpencrapneHre pe3yapTaTOB 0OPAOOTKH CTATUCTHIECCKUX
JIAaHHBIX O Mokazarelsix HanexHoctn AVIC B gopme nokymeHTa

9. CocTaBieHre POTOKOJIA UCTIHITAHUI

Puc. 9. bnok cxema ucnberranmii AVIC 14 nomydeHns XapakTepUCTUK
HaJIe>)KHOCTH

YCTONYMBOCTb 3aBMCUT OT YPOBHSI HEYCTPaHEHHbIX OWMOBOK U CNOCOBHOCTU
AUC pearnpoBaTtb Ha NPOSIBAEHUS OLIMOOK Tak, 4YTOObl 3TO HE OTpaxanoCb Ha
nokasaTtensax HagexHocTu. locnegHee onpegensgercs:

3hDEKTUBHOCTBIO KOHTPONA 32 AOCTYNOM K  OAHHbIM;

cTeneHblo  06GecneyvyeHnss KX CEKPETHOCTUM U COXPaAHHOCTW;

0TOG0OPOM [AOCTOBEPHbIX AAHHbIX, MOCTYNalLWMX N3 BHELUHEN Cpefbl;

cpeacTBaMn obHapyXeHUs aHoManuin npouecca GYHKLUMOHUPOBaHUS.
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Mokasatenu HagexHocTn ANC cxoOHbl C aHANOrMYHLIMK  XapakTepucTukamu,
NPUHATBIMW  ON9 APYTUX NMPOMbIWAEHHbIX udgenuii.  LMpoko ncnonb3yeTcs
KpUTEepuii ANUTENbHOCTU HapaboTKU Ha oTkas - BpemMs paboTocrnocobHOro
COCTOSIHUSI CUCTEMbI  MEXAY MOCnefoBaTebHbiMM  OTKa3aMu WM Havyanamu
HOpManbHOro @GYHKLUMOHNUPOBAHUA CUCTEMbl Mociie HUX. BepoaTHOCTHbIe
XapakTEPUCTUKN 3TOM BENUYUHBI B HECKONIbKMX (OpMax WUCMNONb3YTCA Kak
Pa3HOBUOHOCTM KPUTEPUEB HALEXHOCTU.

HapaboTka Ha oTka3 y4ynTbiBaeT cuTyaumm notepu pabotocrnocobHocTn AUC,
Korga OnuTeNbHOCTb BOCCTAHOBNIEHUA OTHOCUTENbHO Benuka. Kayectso AUNC
6onee NoONHO oTpaxaeT HapaboTka Ha OTKA30BYIO CUTYyaLMIO - AJINTENbHOCTb
Mexnay norepsiMm paboTocnoCOOHOCTM  HE3aBUCUMO OT TOrO, HACKOJIbKO ObICTPO
npPomn3oLwno BoccTaHoBseHne. O6obOWeHne O0TKa3oB W BOCCTAHOBEHUN
NPON3BOANTCHA B KpUTepUn KOI(PPULMEHT FOTOBHOCTU, KOTOPLIA OTpaxaeTt
BEPOSITHOCTb MMETb BOCCTAHaB/IMBAEMYIO CMCTEMY B paboOTOCNOCOOHOM COCTOSHUN
B MPOM3BOJIbHbIA MOMEHT BpeMeHu. 3HayeHne KoadpduuMeHTa rOTOBHOCTHU
COOTBETCTBYET [0J1€ BPEMEHU NONIE3HOM PaboThbl CUCTEMbI HA OCTATOYHO BOJIbLLIOM
WHTepBane, cogepxawem 0Tkasbl 1 BOCCTAaHOBEHUS.

MprMeHeHEe OCHOBHbIX MOHATUA TEOpUM HALEXHOCTU [ OLEHKN KayecTBa
CcnoxHbIXx AIC N03BONSET NONYYUTb PAS, HETKUX, XOPOLLO U3MEPSEMbIX Moka3aTenen
kayecTtBa. [lpuBefeHHbIE KPUTEPUN UCMONBb3YIOTCA B OCHOBHOM MPWU UCMbITAHUN
ANC (cm. puc. 9) n Ha 3aBeplualoWwmx dasax KOMMIEKCHOM OTnaaku.

MHdopmaumroHHasa komnoHeHTa AUC (6a3bl gaaHHbIX) MMeeT chneaytouwme
nokasaTenu kadecTtBa:

MOJIHOTA - OTHOCUTEJNILHOE YMCJIO OMMUCaHUN 0OBbEKTOB, XpaHaLmMxcs B 6ase
[aHHbIX, K 00LEeMY YyMcny 0ObEeKTOB COOTBETCTBYIOLLEN NPeaMeTHON obnactn unm
MO OTHOLUEHUIO K 4YMCNly OOBLEKTOB B aHanoruyHbix bl no Ton Xxe npegmMeTHoM
obnacTtu;

AOCTOBEPHOCTb - CTEMEeHb COOTBETCTBMA AaHHbiXx 00 ob6bekTax B B
peanbHbIM 06bEKTAaM B COOTBETCTBYIOLLEN NPpeaMeTHON 061acTy B AaHHbI MOMEHT
BPEMEHU;

aKTyanbHOCTb - OTHOCUTENIbHOE YMC/IO MOPaNibHO YCTapEeBLUMX [OAHHbIX 00
obbekTax B 6a3e  OaHHbIX K OOLLEMY YMCAy HaKOMSeHHbIX W oOpabaTbiBaeMbIX
OaHHbIX.

OMepaTuBHOCTb - CTEMEeHb COOTBETCTBUS OMHAMWUKMA U3MEHEHUS AAHHbIX
npy obHoBneHUN 06a3bl [aHHbIX COCTOSIHWIO OOBLEKTOB COOTBETCTBYIOLLEN
npeaMeTHOM 06nacTy UM BENUYMHA 3ana3blBaHUS MeXAy MNOSBNEHWEM UNU
M3MEeHEeHNeM XapakTepucTnK peanbHOro o6bekTa 1 nx otobpaxeHnem B 6a3e AaHHbIX.

2.3. Ceptudukauua AUC

Ceptudukaumsa nHpOpPMaLMOHHBIX TEXHOJIOrMiA — 370 ucnbitaHne WUT B
Hanbosnee XecTKMX YCNOBUSX OCOOO0 BblAENEHHbIM KOJIIEKTMBOM CMeuManncTos,
MMeKLWnMM npaBo Ha oduumanbHbIi TOCYAAPCTBEHHbBIA UM BEOOMCTBEHHbIN
KOHTPONb OYHKUMIA N kadecTBa UT, C uenbio yCTaHOBNEHUA COOTBETCTBUA
ceptudunumpyembix UT ctaHgaptam mnm OpyruMm HOPMaTMBHbIM LOKYMEHTaM.

OTn cneunanucTbl UMEKT NPaBO Ha pacLUMPEHME YCNOBUIA UCMbITAHUA U Ha
co3faHue pasfiMyHbIX KPUTUYECKUX U CTPECCOBbLIX CUTyauunm B npepenax
HOpPMaTMBHOM OOKYMEHTauuW, Mpu KOTOPbIX AOMXHO obecneymBaTbCs 3adaHHOe
Ka4yecTBO 1 6e30MaCHOCTb Pe3ynbTaTOB pPeLleHns npeanucaHHbIX 3aaad.

Ecnn Bce mcnbiTaHMd NpoxogaT yCnewHo, TO ODOPMIAETCH creumanbHbIn
0OKYMEHT - cepTuduKkat COOTBETCTBUA. OTOT AOKYMEHT oduuManbHO
noaTBepXxaaeT COOTBETCTBME CTaHZapTam, HOPMATMBHBLIM W 3KCIJlyaTaunOHHbIM
OOKYMEeHTaM QYHKLUWUNA M XxapakTepUCTUK MUCMNbITAHHbIX CPEACTB, a Takxe
[OMyCTUMOCTb UX MPUMEHEHUS B OnpefeneHHon obnacTu.
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OcHoBHasl uenb cepTuduKaumm — 3TO 3allMTa MHTEPECOB MOJIb30BATENEN,
rocyaapCTBEHHbIX U BEOOMCTBEHHbIX MHTEPECOB Ha OCHOBE KOHTPONS KayecTBa
npoaykuumn, obecnevyeHne nx BbICOKMNX noTpeduTenbLCkUX  CBOWCTB,
noBbilleHne adpdeKTUBHOCTM 3aTpaT B chepe ux pa3paboTku, MNPoM3BOACTBA,
akcnayataumMm M COMNPOBOXAEHUSA, MOBbILUEHNE OOBEKTMBHOCTU OLLEHOK
XapakTepucTuK 1 obecnevyeHme nx KOHKYPEeHTOCMOCOOHOCTH.

MeToamyeckn npouecc ceptudukaumm npenctaBnsgeT 0coOyl COBOKYMHOCTb
MCNbITaHNM KOMMNOHEHT AVIC, [ns KOTOPbIX HEOOXOAMMbI CreLmanbHble CTaHOaPThI,
MEeTOAVKM, CPEeAcTBa aBToMaTM3auuy U NoAroTOBAEHHbIE creunanucTel. PaboThbl
no ceptndukaumm oO6bEANHSIOTCA B TEXHONIOMMYECKUA MPOLLECC, HA KaxAoM
aTane KoToporo PerncTpupytoTCca OJOKYMEHTbI, OTpaXaloLme COCTOSAHUE U KayeCTBO
pesynbTatoB pas3paboTku. [lpouecc cepTudukaumm OTAMYAITCA OT  OObIYHbIX
MCcnbiTaHUii 60nee BbICOKMM YypOBHEM dopManu3daumm u JOKYMEHTaNbHOro
odopMeHna BCeX YCNOBUW U pe3ynbTaTOB WUCMbITAHUA, NPOBOAUMbBIX
cneumanbHbIM MCMblTaTelbHbIM OPraHOM.

Mpouecc ceptudukaumm TpedbyeT pelleHnsa psaga Cnenylmx HayyHbIX U
MEeTOOMYECKMX 3aay:

HeobxoAMMO onpenennTb NpencTaBUTENbHbIA HAboOp XapakTepucTuk U mnx
3Ha4YyeHui, Tpebyemylo AJOCTOBEPHOCTb M3MEPEHUS MokasaTenel kayecTsa U
OpraHM3aLUMOHHbIA YPOBEHb YAOCTOBEPEHUSA cepTudukara;

B COOTBETCTBUM C TpebOoBaHUAMM K OOCTOBEPHOCTM MokalaTenen kayecTsa
OOJNXKHbI ONPefensaTbcd UM  MUHUMWU3UPOBATLCH COAEPXaHME U O00beMbl
CEPTUDUKALNOHHBIX UCNbITAHUR;

[OMXHbI  OblTb padpaboTaHbl 9PDEKTUBHBIE METOAbI U METOOUYECKUNE
HOpPMaTUBHbIE AOKYMEHTbI, pernaMeHTUpYoLWmMe npouecchl cepTudukaunu;

TUNOBOM TEXHOJIOMMYECKU NPOLECC CepPTUOUKALMOHHBIX UCMBITAHUA LOJIKEH
noanepxmeatbCa 9dO@PEKTUBHBIMM  CPeacTBaMn aBTOMaTU3aLUN.

MicxogHble paHHble Ans ceptudukaumm onmparTCd Ha COBOKYMHOCTb
OOKYMEHTOB, BbIOMpaeMbiX U afanTUPYEMbIX C YY4ETOM KOHKPETHbIX 0ObEKTOB
ceptndunkaumm. Hanbonee obwme ncxonHble OaHHbIE COCPEenOTOYEHbl B
cTaHfapTax, MNOCBHALLEHHbIX cepTuduKkaumm, atrectaumm, TECTUPOBAHUIO,
NCMbITAHNSM, JOKYMEHTUPOBAHNIO 1 OOECMNEYEHMIO KayecTBa pPasfiNyHbIX U30enuii
M B YaCTHOCTM KOMMNOHeHT ANC.

MeTononorng NpuHATUS peLleHrin 0 4oNnyCTUMOCTW Bblgadu cepTtudukara Ha
AVC OCHOBbIBAeTCS HAa OLEHKE CTEeneHn ee COOTBETCTBUS AENCTBYIOLMM U/UNn
cneumanbHo pa3paboTaHHbIM AOKYMEHTaM:

OENCTBYIOWNM MEXAYHapOAHbIM W HauMOHallbHbIM CTaHgapTamM Ha
TECTUPOBAHME, WCMbITAHUSA, aTTecTauuio nporpaMm M 6a3 OaHHbIX, TPebOoBaHMUSA
KOTOPbIX HE HUXE TPeboBaHWA, PpernaMeHTUPyeMbIX OTEHECTBEHHBLIMU JOKYMEHTAMU;

MeXAyHapoaHbIM U FOCYAApPCTBEHHbIM CTaHAapTaM Ha TeXHOOMMI0 CO34aHus
KoMnoHeHT ANC;

CTaHOapTaM Ha COMPOBOXAAIOLLYI0 JOKYMEHTALMIO C YY4ETOM HEOOXOAMMOCTU
M DOCTAaTOYHOCTU HOMEHKIATYypPbl LOKYMEHTOB, CEMaAHTUYECKOMN MOJIHOThbl U
OOHO3HAYHOCTU MOHUMAHUA COLEPXAHUA LOKYMEHTOB;

HOPMATUBHbLIM AOKYMEHTAM - TEXHUYECKUM YCIIOBUAM, TEXHUYECKUM
onucaHmaMm, cneundukaumam TpeboBaHUn U OPYrMM  pernaMmeHTUpPYLUM
nokymeHTaMm Ha AVC no BbiGopy 3akasduyvka, pa3paboTynka v ucnblTaTens.

3aknounTenbHble cepTudukaunoHHbie ucnbitaHusa AVIC B peanbHOM cucTeme
UM UMNUTUPOBAHHOW BHELIHEN cpefe chneumasnbHO aTTeCTOBAHHbIM LLEHTPOM
ABNSIOTCA OCHOBAHWEM AN BblAayn ceptudukata COOTBETCTBUS.
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2.4. BesonacHoctb AUC
2.4.1. KoHuenuua M OCHOBHble MOHATMS OGes3onacHoctTn AUC

B npouecce cepTUdUKauMOHHbIX UCMbITAHUI HEOOXOAUMO TakXe PelnTb
3apa4n obecneveHus 6esonacHocTn AVC pasnuyHoro Ha3HadeHusi. BeaonacHocTb
— 9TO MNOHATUE, XapakTepuayllee CnocoOHOCTb cucTeMbl 06paboOTKN OaHHbIX
obecneunBaTtb 3almUTy, OOCTOBEPHOCTb U HAOEXHOCTb XpaHeHus uHdopmaumn. B
criydyae HenpeayMbllUEHHbIX YrPO3, BBOAUTCS MOHATME TEXHOJIOTM4eCcKomn
6e3onacHocTu AUC, T.e. cucTeMbl METOAO0B 1 CPEACTB MPenoTBpalLeHns 0TKa3oB
N BbiBNEeHUS 06e30MacHOCTM (PYHKLUMOHMPOBAHUSA MNpPU  CJlyYalHbIX,
[ectabunmanpyiowmx BO3AENCTBUSX U OTCYTCTBUN 3M0YMBILLIIEHHOTO BANSHUS  HA
ANC, a TakkKe CHUXEHUS BO3LAENCTBUS I3TUX Yrpo3 A0 AOMNYCTUMOrO YPOBHS,
KOTOPbIA OnpenenseTrcsa COOTBETCTBYOWNUMN HOPMATUBHO-TEXHUYECKUMN
[NOKYMEHTaMMU.

Mpo6nemMbl 3aWmMTbl (CPEACTBA AJ1s OrPaHUYeHUs 0CTyNa UM UCMONb30BaHUS
Bcenn AVIC unn ee 4acTn) UMYLLECTBEHHbIX NMPaB Ha MHMOPMaLMIO BOSHUKAN B CBA3U
C npeBpauieHnem nHpopmaumm B 06bekT cob6CTBEHHOCTU. B 3Tom cnydae
dopmMmmpyloTCca  crneaylowme Lenm 3awmtel nHdopmaumn B AVC:

npenoTBpalleHne yTeuykn, XUWeHUs, yTpaTbl, HECAHKLWOHMPOBAHHOTO
YHUUTOXEHUS, UCKaXEHUs, moandukaumm (Nooaenkm), HeCaHKLNOHUPOBAHHOIO
KOnnpoBaHus, 610KMPOBaHMS MHDOPMaLMK;

COXpaHeHue MONIHOTbl, JOCTOBEPHOCTU, LLEJIOCTHOCTU MHPOPMaALUM ”
nporpaMmm 06paboTkn, YCTAHOBMIEHHLIX COOCTBEHHUKOM WSN YMNOAHOMOYEHHbBIM UM
NLOM;

obecrneyeHne KOHCTUTYLMOHHBIX NpaB rpaxaaH Ha COXpaHeHue JIMYHOM TaliHbl
N KOHPUAEHUMANBHOCTU NEepPCOoHanbHOM MHGOpMaLMK, HakanaMBaemMon B HGasax
DaHHbIX;

COXpaHeHne CeKpeTHOCTU, KOoHduAeHuuanbHOCTM uHbOpMaLUN B
COOTBETCTBMM C OENCTBYIOLWNM 3aKOHOAATENbCTBOM;

cobnoeHre NpaB aBTOPOB MPOrpPaMMHON U MHMOPMALMOHHOW NPOoaYKLMN,
MCNONb3yeMol B MHOOPMALMOHHBIX CUCTEMAX.

B pneatenbHOCTU MO MPUMEHEHUID MEpP U CPEACTB 3alWuTbhl MHOOPMaLUK
BbIAENAIOTCS Cneaylowme CaMOCTOATENbHbIE HanpaBieHUs:

3awmTa nHpopMaumMm OT HEeCaHKLMOHNPOBAHHOMO AOCTYNa;

lopyanyeckasa 3almTa SNEeKTPOHHbBIX LOKYMEHTOB;

3aLumTa OT KOMMbIOTEPHBIX BUPYCOB U APYrMX ONacHbIX BO3AENCTBUIA MO KaHanam
pacnpoCTpaHeHUs NPOrpamMmm;

3aWwmTa OT HECAHKUMOHMPOBAHHOIO KOMMPOBAHUS U pPacnpoCTpaHeHud
nporpamMm 1 LLEHHON KOMMbIOTEPHON MHDOPMaLMN.

3awunrta KOHPUAEHUUANbHOW U UEeHHOW uHdopmauum oOT
HeCaHKLUMOHUPOBAHHOIo Aoctyna u moaudukaumm TexXHUYEeCKn CBOOMUTCS K
3ajaye pasrpaHnyeHns GyHKUMOHabHbIX MONHOMOuYMIA 1 goctyna K AUC. MNMpu aTom
noA CNoBOM “OOCTyn” cnenyeT NOHMMATb HE TOJIbKO BO3MOXHOCTb MOTEHLMANbHOro
HapyLINTENS “4nTaTh” XpaHsLLYIOCS B KOMMbioTepe MHPOPMaLIMIO, HO 1 BO3MOXHOCTb
MoanbuumpoBaTb ee. TpeboBaHUS MO 3aliMTe B PA3fINYHBLIX MPUIOKEHUSIX MOryT
CYLLEeCTBEHHO pas3nnyaTbCsl, OOHAKO OHW BCerga HanpasfieHbl HA OOCTUXEHUE Tpex
OCHOBHbIX CBOMCTB 3alyuuiaeMon nHpopmaLmnn:

KOHIUAEHUNanbLHOCTb - 3acekpeyeHHas WHbopmMauns OOJXKHA OblTb
[OCTyMNHa TOJIbKO TOMY, KOMY OHa npefHasHayeHa;

LLeNIOCTHOCTb - MHOOPMALMSA, Ha OCHOBE KOTOPOWM MPUHUMAIOTCS BaXHble
peLueHns, O0SXHA ObITb JOCTOBEPHON MU TOYHOW, @ TakXe 3aLLmLeHa OT BO3MOXHbIX
HenpeaHaMEpPEHHbIX U 3M0YMbILLIEHHBIX UCKAXEHWIA;

roTOBHOCTb - WHbOPMALUS U COOTBETCTBYIOLLME aBTOMATU3NPOBAHHbIE
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cnyx0bl JOMKHbI OblTb AOCTYMHbI, TOTOBbI K OOCNYXMBAHWIO BCEraa, korga B HUX
BO3HMKAeT HeoOX0OMMOCTb.

3awura IpuanYeckon 3HaAYMMOCTU JNIEKTPOHHBLIX AOKYMEHTOB OKa3blBAETCS
HeobxoamMmon npu obpaboTke, XpaHeHUn 1 nepegadm coobuieHuin, ¢aiinos, 6a3
OaHHbIX, coaepXalumx B cebe nprkasbl, niaTeXxHble NOPyYeHUsl, KOHTPaKTbl U Apyrmue
pacnopaanTenbHble, AOrOBOPHbie, (GUHAHCOBbIE OOKYMEHTbl. Nx obuwaqa
0COOEHHOCTb 3ak/io4aeTcsl B TOM, YTO B CJ/ly4ae BO3HMKHOBEHUSI CMOPOB (B TOM
yucne n cypebHbix), OomkHa ObITb o6ecnevyeHa BO3MOXHOCTbL [OKa3aTenbCTBa
WCTUHHOCTU ¢dakTta Toro, 4Yto aBTOP [LENCTBUTENbHO @UKCUPOBa akKT CBOEro
BONEM3bABNEHNSA B OTHYXOAEMOM 3NEKTPOHHOM [OKYMEHTe, a He Obin
danbCudUUMPOBaAH KakUM - MO0 TPETbUM JINLIOM.

Ona peweHusas paHHoOW NpobGNeMbl  MCMNONbL3YIOTCA  COBPEMEHHbIE
Kpuntorpadpuuyeckme MeToAbl NPOBEPKM MOOJIMHHOCTU MHDOPMALMOHHbIX
06bEKTOB, CBSI3aHHbIE C MPUMEHEHMEM Tak Ha3biBaeMbIX “LUMGPOBLIX nognuceir”.
OTW MEeTOAbl OCHOBAHbI HA BKJTIOYEHUUN B JOKYMEHThI CNeumanbHbiX METOK, NOMMYECKN
HEpPa3pPbIBHO CBSA3AHHbIX C €ro TEKCTOM, AN MOPOXAEHUS KOTOPbIX MCMONb3yeTcs
MHOMBUAYANbHbLIN CEKPETHbIN KpunTorpaduyeckun knwd. Mpun Hann4mm
VHOUBUAYANBbHbBIX KPUNTOrpaduyeckmnx KyYen MCKIYaeTca BO3MOXHOCTb
“noaaenkn” Takmx MeTOK CO CTOPOHblI Apyrux nuu. Llndposas nognucb MoXeT
HEOMNPOBEPXMMO CBUAETENLCTBOBATb 00 aBTOPCTBE TOrO WMAM MHOTO KOHKPETHOro
mua 1 3ToT GakT MOXeT ObiTb MPOBEPEH MoJslydaTenem.

3awuTta nHdopmaumm n MNC OT KOMMNBIOTEPHbIX BUPYCOB U OPYrnX
OnacHbIX BO3AENCTBUI MO KaHanam pacrnpocTpaHeHus nporpaMm npuobpena 3a
nocnegHee Bpems 0coOyi0 akTyanbHOCTb. MacwTtabbl peasnbHbIX MPOSABIEHUN
“BMPYCHbIX 3NMAEMUA” OLEHMBAKOTCH COTHAMMU ThiCAY Clly4yaeB “3apaxeHuns”
nporpamMm BO BCEX CTpaHax. XOTH HEKOTOPbIE U3 BMPYCHBIX MPOrpaMm OKa3biBaTCH
BNoNHe 6e3BpefHbIMU, MHOTME U3 HUX MMEIOT PaspyLINTENbHbIA XapakTep.
Oco6eHHO oOnacHbl BUPYCbl A9 KOMMbIOTEPOB, BXOAAWMX B COCTaB
MHDOPMALMOHHO-BLIYNCIUTESNbHBIX CeTell. HekoTopble 0COHOEHHOCTU COBPEMEHHbIX
AUC cospaloT GnaronpusTHbIE YCNOBUS A1 pacnpocTpaHeHns BUpycoB. K Hum,
B YACTHOCTW, OTHOCSATCS:

HeoOX0ANUMOCTb COBMECTHOro ucnonb3oBaHua MNC n B mMHOrummn
nosib3oBaTensIMu;

TPYOHOCTb OrPaHMYEHns B UCMONb30BAHUM MPOrpaMM U OaHHbIX;

HEeHaOeXXHOCTb CYLLEeCTBYIOLLMX MEXaHM3MOB 3aLLUMTbI U pa3rpaHnyeHns 4ocTyna
K MHdOpMauun B OTHOLLUEHUN NPOTMBOLAENCTBUS BUPYCY.

Kak npaBuno, paccmarpuBaloTCs ABa HanpasieHus B MeTodax 3awuTtbl OT
BUPYCOB:

npUMEHeHne “MMMYHOCTOMKUX" MPOrpaMMHbIX CPEACTB, 3aLUULLEHHbIX OT
BO3MOXHOCTN HECaHKLMOHUPOBAHHON MoAndUKaLnu;

NPUMEHEHME CneunanbHbIX NPOrpaMM-aHann3aTopoB, OCYLLECTBASIOLLMX
MOCTOSIHHBINA KOHTPOJIb BOSHUKHOBEHMS “aHOManunin” B OEATENbHOCTU NPUKNagHbIX
nporpamMmMm, BXOAHYIO W MEPUOAMYECKYID MPOBEPKY HANMYUSA OPYrMX BO3MOXHbIX
C/efoB BUPYCHOW aKTUBHOCTMU.

3awmTa OT HECaHKLUMOHUPOBAHHOIO KOMMPOBAHUA M pacnpocTpaHeHus
nporpaMm 1 LeHHOW MHOOPMaLUN ABAFETCS CaMOCTOATENbHbIM BUAOM 3aLUUTh
MMYLLECTBEHHbIX NPaB, OPUEHTUPOBAHHbLIM Ha OXPaHy WHTENNeKTyanbHOWN
coBCTBEHHOCTM. OTa 3awmTa 00bIYHO OCYLLECTBASETCS C MOMOLLBIO CheunasnbHbIX
nporpamMm, NOABEPraloLLMX 3aluaemMble NPOrpaMMbl U AaHHbIE NPEOBAPUTENBHOMN
06paboTke (BCcTaBka NaposibHOM 3aLmThl, MPOBEPOK MO 06paLLeHnio K yCTPoCTBaM
XPaHeHUs KJova M KIYEBbIM AMckeTaM, GNOKMPOBKA OTNAA0YHbIX MPEpPbIBAHUIR,
nposepka paboyeit OBM no ee yHuKanbHbIM XapakTepUCTUKaM W T.M.), KoTopas
NPMBOAUT OOBLEKTHbIN KOA, 3aLLMLLAEMOl NPOrpaMMbl B COCTOSIHME, MPENaTCTByOLLEE
€ro BbIMOJIHEHUIO HA “yyxux” IBM. MoryT npumMeHATbCA OOMONHUTENbHbIE
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annapaTtHble OnokuM (K4YKn), MOAK/IOYAaEMbIE K padbeMy MpUHTEPA UK K
CuUCTEMHOM WinHe 3BM, a Takxe npon3BoamTCs WndpoBaHne Gannos, CoaepXaLmx
0ObEKTHbI KO, NPOrpamMmbi.

OO6LWKMM CBOWMCTBOM CPeACTB 3alUMThl MPOrpaMM OT HECAaHKLMOHMPOBAHHOIO
KONMUPOBaHUS ABNSETCA OrpaHMYeHHas CTOMKOCTb Takol 3aliuTbl, TaK Kak B
KOHEYHOM cinydyae OOBbEKTHbI KOO NporpamMmbl MOCTyNnaeT Ha BbINOJIHEHME B
LleHTpasibHbI NPOLECcCopP B OTKPLITOM BUAE U MOXET ObITb NPOCEXEH C MOMOLLBIO
annapaTtHbix oTnagymkoB. OpHako 9TO 0OCTOATENbLCTBO HE CHUXaeT
noTpebuTenbckne CBOWCTBA CPEACTB 3allUMTbl OO HYNs, Tak Kak OCHOBHOW LENblo
UX NMPUMEHEHUS S9BNSETCS B MaKCUMalibHOW CTeneHu 3aTpyaHUTb, XOTS Obl
BPEMEHHO, BO3MOXHOCTb MacCOBOIro TUpaxupoBaHUa HOBbIX Bepcuit MNMC no
nosiBNIieHNs1 NMocneaylLwwmx Bepcuil.

2.4.2. MeToabl n cpeacTtBa 3awuTbl B pacnpepeneHHoix AUC

KonnuectBo pacnpepeneHHbix AWNC, koTOopble OCHOBBIBAIOTCH Ha
KOMMbIOTEPHBIX CETAX MOCTOSHHO pacTeT. CeTn NO3BONSIOT COBMECTHO paboTaTtb
¢ nHdbopMauuen n apyrumm pecypcamm 005bLIOMY KOIMYECTBY MNONb30BaTeneln B
opraHm3aumnsax camblx pasHbix MacwTabos. Yacto nHdpopmaumsa, xpaHumas Ha
CeTEeBbIX CepBepax, ABAFETCA CEKPETHOMW W npefHasHayvyeHa AN OrpaHnUyeHHOro
Kpyra nuvu. lNpenotBpallieHne HEeCaHKLMOHMPOBAHHOIO LOCTyrna K Takoro poza
nHpopMaumm CTaHOBUTCS OCHOBOW 3aLUMLLEHHOCTU U KOHKYPEHTOCNOCOOHOCTH
opraHndaumm. OCHOBOW 3aLUTbl UHPOPMALMK ABNFETCA CTPYKTypa 6e30nacHOCTU:
ee onpepgeneHve, peanudaumsa n ynpasneHume. Cucrtema KOHTPONS Hapg
6e3onacHocTbio AUC ponxHa COOTBETCTBOBATb PUCKY, CBSA3AaHHOMY C
KOMMOHEHTaMN NHPOPMALIMOHHbIX TexHonormin. OHa OOMKHA OTpaxaTb CTPYKTYpPY
[eATeNIbHOCTN N MHMOPMaLMOHHbIE NOTOKW. [lepcoHan AofKeH 3HaTb npouenypsb
1 npaBuna 3awmTbl MTHGOPMALIMOHHBIX PECYPCOB 1 NMOAAEPXKMBATL BICOKYIO CTEMEHD
LLeSIOCTHOCTN CUCTEMBbI.

OcHoBoOW, Ang co3pgaHusa cucteMbl 6esonacHoOCTU pacnpepneneHHon AVC
ABNSIETCA 3allUMLIEeHHas CeTeBas onepaunoHHas cuctema. OyHKUMM 3amThl LOKHBI
ObITb BKJIIOYEHBI B CUCTEMY MOBCEMECTHO. dainoBas cucTemMa, KaTanor y4eTHbIX
3anmcen nonb3oBaTtenen, cmcrtema aytTeHTudunkauum nonb3oBarenen, NoaACUCTEMbI,
ynpaBfeHne namsaTblo, — BCe TpebOyeT cepbe3Hol nNpopaboTkM U YEeTKOro
nnaHupoBaHuga. Hanpumep, 3awmrta yoaneHHOro gocrtyna: OO3BOH, ceTeBas
MaplpyTtmsauns, GunbTpauma CeTeBbiX MPOTOKOJIOB UM CEPBUCOB, CeTeBas
pernctpaumsa n ayteHtubumkaumns, nepenada dannoB, SNEKTPOHHAS noyTa, CBs3b C
Internet, - Be3ge agMUHUCTPATOP CUCTEMbI OOMMKEH pellatb NpobnemMbl 3alunThl.
Mcnonb3oBaHne pa3paboToK CTOPOHHUX GUPM HEPELKO YCYryOnseT aTn npobnembl:
[OMNONIHUTENbHO BCTAOT BOMNPOCHI COBMECTUMOCTU, MOLLHOCTU M HapalmBaeMoCTU.

B yacTtHOCTW, Ans HaBuraumm B Internet BoO3HMKaeT NOTPEOHOCTL B NoAAepXKe
cnefyowmx BO3SMOXHOCTENR:

umdposas NOANNCH NPOrpPaMMHOro Koga, Kotopas Mno3BONAET ONnpenennTb,
KTO sIBNSieTCs mM3gatenemM nporpaMMHoOro obecneyeHus, elle A0 ero 3arpysku
(aHanorn4yHo ToMy, Kak CerofHs s 9Toro NPUMEHSTCS aMOeMbl U NOroTUMbI);

OTKJIIOYEHME 3arpy3kr NPOrpaMmMHOro Koaa, ecsivm rnosib3oBartesb NpeanovymnTaet
He BMAeTb 00bekToB Ha Web-cTpaHuue, Takux Kak Java-npuioxXeHus, cLeHapum
WX 3NIEMEHTbI YyNpaBleHus;

noagepXxka CTaHgapToB 3awmThbl Internet, Tak Kak HagEeXHbIE KOMMYHUKALMN 1
TpaH3akuun 6e3 HeNpPOU3BOAUTENbHbLIX NMOTEPb YPE3BbIYANHO BaXHbl AK
Nnonb30BaTeENEn MnporpaMmMbl MPOCMOTPA, AOJKHbI MOAAEPXMBATE CTAHAAPTHbIE
NPOTOKOJbI 3aLLUThI;

umodposble ceptTudUKaTbl AN UASHTUOUKALUN CEPBEPOB N MNONb30BaTenen,
4YTO NMO3BONSET MOJIL30BATENSAM YHUKaIbHLIM 06pa3oM naeHTudULMpoBaTts cebs
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Ha Web-y3nax n obpawartbcs K TOM nHGopmaunum, Ha KOTOPYK OHU UMEIT
COOTBETCTBYIOLLUME MOMHOMOYMS, a TaKKe naeHTMdrUMpoBaTb CEpPBEP, 3anpaluvsasg
ero ceptudukar;

BO3MOXHOCTWU HaOexHOro n addeKTMBHOro HapalMBaHUs CPeaCTB 3alunThbl
caMMMun  Nosib3oBaTensaMn 1 paspaboTymkamMu, O 4ero nporpaMmma npocmoTpa
LOJKHA MMeTb OTKPbLITYIO apXUTekTypy wudpoBaHna n obecneuynmBaTb 3aMeHy
CpeAcTB 3awWwuTbl Ang pa3paboTky NMPUIOXEHUIA U UHTerpauum ¢ HOBbIMMU
TEXHOJIOTUSIMM  3ALLUMThI.

Takune cnocobbl 3aLLMThl, Kak 3arnpoc naposs C NnocneayloLlein nepegadein ero
B OTKPbITOM BUAE MO KOMMYHUKALUWOHHOMY KaHany, U NpoCTble CNUCKU JOCTyna Ha
cepBepax, CTaHOBATCH Manodad@PeKTUBHbIMU B YC/IOBUAX MPOrpecCuUBHOMN
KoMMmepumanmsauuu Internet. Mpumepom TexHoornu, NnpeanaraioLein Heodxoanmele
ona npuMmeHeHus B macwtabax Internet yHMBepcanbHOCTb M OOLLHOCTb, MOXET
CNYXWTb CYLLECTBYIOLLAA HA CErOAHSALWHWIA OEHb B BUAE NPOMBbILLIIEHHOrO CTaHaapTa
Sun Microsystems n npoekTta ctaHgapTa Internet cneundukaumsa, cokpalleHHO
HasbiBaemMas SKIP (Simple Key management or Internet Protocol - MpocToi npoTokon
yrpaeBfieHMs kJo4aMu B MHTepceTun). ITa cneundukauma 6bina paspaboTaHa
KoMnaHmen Sun Microsystems n npeanoxeHa B kadectBe cTaHpapTta Internet.

MpoTtokon SKIP obnagaeTt crnepylolmyMm CBOMCTBAMMN:

COBMECTUM C NpoToKosiom Internet - IP;

BCTpanBaeTcd B IP-CTek Bbllle annapaTHO-3aBUCUMMOM €ro 4actu (annapaTtHo
He3aBMCUM) U paboTaeT Ha BCeX Tex kaHanax, Ha KOTopblx paboTaeT IP;

npuHagnexHoctb SKIP k IP-cTeky obecneynBaeT Npo3payHOCTb 3TOroO
npoTOKoNa AN NPUIOXEHWNIA;

obpabaTbiBaeT |IP-nakeTbl, He HaknaAbiBag HUKAKWX OrpaHUYeHuin Ha
BblLLENexXallee nporpaMmmHoe obecneyeHne, B CBOK O4Yepenb, MPUIOKEHUS HUKaK
He “yyBcTBYlOT” SKIP;

CE€aHCOHEe3aBUCUM: - OJ19 OpraHn3aLnmy 3allnLEeHHOro B3aMMoaenCcTBua Mexay
napoi aboHEHTOB He TPebyeTCs HMKaKOro AOMOJSIHUTENIbHOMO MHGOPMAaLMOHHOIO
obMeHa 1 He TpebyeTcsd nepepaym Nno kaHanam CBA3M KakOW-NMOO OTKPLITOM
MHbOopMaLnK;

obecneynBaeT wWudpoBaHMe (MyTEM MNOMELLEHUS NMAKETOB, NMoasexalimnx
3awmTte, B SKIP- nakeTbl) U ayTeHTUOUKAUMIO (AOCTOBEPHYIO UAEHTUDUKALNIO
MCTOYHMKA) MHbOopMaumn.

Pexunmbl nHkancynaumm v wndpoBaHnUs MOryT NPUMEHATbCH Kak COBMECTHO,
Tak 1 pasnenbHo.

Mmetotca nporpammuble peanmzdaumn SKIP gna OC Solaris. MNpegnaratorca
BEPCUN MPOAYKTA PasfINYHOro Ha3Ha4YeHUs OT MPOCTOM MporpaMmmbl A 3aLMUThI
Tpadurka OKOHEYHOrO YyCTPOMCTBA, paboTalowero ¢ OAHUM BblAENEHHBIM CEPBEPOM,
00 MONHOPYHKLMOHANBHOrO NPOoAyKTa 3alinMTbl CTaHLUMW B KOPNOPATUBHON CeTu,
KOTOPbIN 06ecneymBaeT yyeT TONOAOruv CETU N MHOVMBUAYANbHYKO HACTPOVKY NpaBui
B3aMMOENCTBMS C pa3nuyHbiMu ee y3namu. Kpome Toro, npegniaraercs annapartHo-
NPOrpamMmMHbIA KOMMEKC O KOMJIEKTUBHOM 3alUmMThl JIOKa/IbHbIX CETeMN.

[pyron npumep — 3710 cucTemMa 3awmTbl, npumeHsemas B Windows NT Server
B COOTBETCTBUMN C TPeOOBaHMAMUN YPOBHS 3awmTtbl C2, onpeneneHHbIMY B 34aHnn
HaunoHanbHOro ueHTpa 3almTbl KOMMbIOTEPOB MuHuctepcTBa 060poHbl CLLUA,
n3BecTHoM kak “OpaHxeBas kHura”. Hezasucumo oT Toro, asnsiwtca nm OC
OTOENbHO CTOAWMUMU Unn ceteBbiMn, B CLLA OHM OLLEHMBAIOTCA NO KPUTEPUAM,
ycTaHoBneHHbIM B OpaHxeBoi kHure. Windows NT Server u3HavyanbHO
paspabartbiBancs B COOTBETCTBUM C TpeboBaHuAMKU OpaHXEBON KHUMN.

CornacHo TpeboBaHMAM ypoBHS 3awmTtbl C2 3aluMileHHas ceTeBas cucTtema
XapakTepuayeTcs psaoM napamMeTpoB. BaxHelwmnmm TpeboBaHNSIMN YPOBHS 3aLLUThbI
C2 aBnsoTca cneanyoLime:

BliageneL, pecypca (Hanpumep, darnna) OmKeH UMeTb BO3MOXHOCTb KOHTPOSIS
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[ocTyna K pecypcy;

onepaunoHHas cucTtema AOJIXKHA 3awuuiatbh Haxogdawmecs B nNamMsaTu
KOMMblOTEPA M NpuHaanexawme o4HOMY MPOLECCY AaHHblE OT CAy4arHOro ux
MCNONb30BaHUA Apyrumu npoueccamu (Hanpumep, NT Server 3awmiiaeTt y4acTtok
namsT, 3aHATbIA NPOLLECCOM, TakK, YTO €ro COAEePXMMOE HE MOXET OblTb NPOYMTaAHO
Jaxe nocne Toro, kak npouecc ocsobonun ero);

npv ypaneHun damna ¢ gucka nonb3oBaTenn He OOSXKHbl MMEeTb AocTyna K
€ro [aHHbIM, ecnin AMCKOBOE MPOCTPAHCTBO, paHee 3aHATOEe yAaNeHHbIM (anniom,
BbIOENIFETCA OJ19 UCMNOJIb30BaHNA HOBbIM daniom;

KaXApli NoNb3oBaTesb AOMKEH ObITb YHUKANIbHBIM 06pa3oM MAEHTUDULMPOBAH
B CUCTEME, @ CUCTEMA - MMETb BO3MOXHOCTb NMPUMEHEHUS 3TOM MAeHTUdMKaumm
ONS OTCNeXMBaHUS BCEN AEATENbHOCTM MONb30BaTens;

aAMUHUCTPATOPbl CUCTEMbI AOJIXXHbI MMETb BO3MOXHOCTb ayaumTa BCeX
COObITUI, CBA3AHHbLIX C 3AWUTON CUCTEMbI, @ TaKXe OENCTBUA OTOENbHbIX
nonb3oBaTenen, NpaBamMu A0OCTyna K JaHHbIM ayauTta AONXeH obnanaTb
OrpaHNYeHHbIN KPYr aAMWUHUCTPATOPOB;

cucTemMa [o/mKHa 3almaTth cebs OT BMeLLAaTeNbCTBa, Takoro kak Moamdukaums
paboTaiolein cncteMbsl Unn GannoB, XPaHALWNXCS Ha OUCKE.

Kpome Toro, BBOOATCS AOMOSHUTENbHbIE TPEOOBAHUS, ONPEAENAEMbIE CAMOW
NPaKTUKOM - OHW OTHOCATCS K YNpaBieHMIO 3alunToin 1 ee ncnonb3osaHuio. Cpean
HUX crefylowme:

KOHTPO/b CO CTOPOHbI aAMUHUCTPATOPa 3a TEM, Kakme M KeM UCMNONb3YIOTCH
pecypchl;

BO3MOXHOCTb LEHTPaSIM30BaHHOIO yNpasJ/ieHUs NMPUBUIErUSMU 1 NpaBamu;

BO3MOXHOCTb BK/IIOYEHMS MOSIb30BaTeNEeN B rPynnbl, YCTAHOBKM AOMYCTUMOrO
BpeMeHu paboTbl 1 T. N.;

ayauT Takmx coOblTuiA, Kak nonbiTka pernctpauun, goctyna k dainnam,
npuHTEPaM U1 T.4.;

ONOKMPOBKA YYETHbIX 3arncelr Npu HEBEPHOW perncrpauunu;

YCTaHOBJ/IEHNE CPOKA XU3HU 1 MPaBui UCMNONb30BAHUSA Mapons.

Windows NT Server, pa3pab0TaHHbIi B COOTBETCTBUM C TPEOOBAHMSAMN YPOBHS
C2, npepnaraeTt 971 OOMNOJIHUTENbHbBIE CPEACTBA, KaK Afs ynpaBneHus, Tak u
MCNONb30BAHUA 3TUX [AOMOJHUTENbHLIX TpeboBaHuii. Wmeetca Habop
WHCTPYMEHTOB, 06neryawwmx agMmMHUCTpaTopam yrnpasiaeHne n noapepxky
CUCTEMbl 3aWwuTbl. Hanpumep, aAMUHUCTPATOP MOXET KOHTPOJAMPOBaTb KPYr
nofb3oBaTenen, MMelLWmnx npasa AocTyna K CeTeBbIM pecypcam: darnnam,
KaTanoram, cepBepam, NpuHTEpaM 1 npunoxeHuam. NpaeBamn, onpeaensemMbiMmu
ON9 KaxAoro pecypca, MOXHO YNpaBiaTbh LLEHTPaiIM30BaHHO.

YyeTHble 3anvMcu nonb3oBaTener Takxke ynpaBnasioTCs LeHTpanm3oBaHHo. C
NOMOLLbIO MPOCTbIX rpadnyeCcknx MHCTPYMEHTOB aAMUHUCTPATOpP 3ajaeTt
NPVHAANEXHOCTb K rpynnam, AonycTumMoe BpemMs paboTbl, CPOK XU3HU U Apyrue
napamMeTpbl y4eTHON 3anucu. AODMUHNUCTPATOP NOJlydaeT BO3MOXHOCTb ayamTa BCEX
coObITUIA, CBA3AHHbLIX C 3aLLMTON AOCTyna nofib3oBartenen K dainam, katanoram,
npuUHTEPaM 1 UHbIM pecypcam. Cuctema crnocobHa 610KMpoBaTh YYETHYIO 3anuch
nonb3oBaTens nNpu onpenesneHHOM 4ucie HeyaadyHbIX MNOMbITOK perucrpaumu.
ALMUHUCTPATOPbLl BrpaBe yCTaHaB/AMBaATb CPOK XW3HW Naponen, NpuUHyxaaTb
nonb3oBaTenelnn K NeEPUOANYECKO CMEHE Maponen n BBOOY Maposiei, KoTopble
CJ/TOXHO BCKPbITb.

MpocTtas npouenypa perncrpaumm obecneymBaeT AOCTYN K COOTBETCTBYOLLMM
pecypcamMm. ng nonb3oBatens HEBUAUMbBbI Takue MPOLLECChl, KaK WndpoBaHue
napofis Ha CUCTEMHOM YPOBHe, noapasymMeBalollee OTCYTCTBME Mepenadm napons
B OTKpPbITOM Buae no cetu. LLndposaHne npenatcTByeT oOHApPYXEHUIO Napons
NP HECaHKLMOHWPOBAHHOM MNPOCMOTPE CeTeBbiX NakeToB. [loNb30BaTENb
onpegensier npaea AOCTyna kK pecypcam, KOTOpbiMn OH “Bnageet”. Hanpumep,
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4TOObl pPa3pelnTb COBMECTHOE UCMONIb30BAHME CBOEro OOKYMEHTa, OH MOXET
yKasaTb, KTO 1 Kak UMEHHO MOXET C HUM paboTaTtb. PazymeeTcs, JOCTYN K pecypcam
AUNC KOHTpONMpyeTCcs TONMbKO agMUHUCTPATOPaMn C COOTBETCTBYIOLMMU NpaBamMu.

Mpumep 6onee rnyboKOro MCMonb30BaHWS 3aLMTbl - CNOCOOHOCTb CUCTEMBI
3almLLaTh AaHHble, HaxoasLwmecs B pu3nyeckor naMmaTn komnbtoTepa. Ecnm gaHHble
OosbLLE HE COAepXaTCs Ha ANCKE, CUCTeMA NPeaoTBPaLLAET HECAHKLMOHNPOBAHHbIN
[OCTyn K Tol obnactu Amcka, roe OHW COoAepXaNlvCb, M HMKakas nporpaMmma He
“noacMoTpuUT” MHGOPMaLUIO, C KOTOPOKM OonepupyeT B AAHHbIA MOMEHT gpyroe
NPUNOXeHne B GU3NYeCcKon Namsatyv MallVHbI.

Job6aBneH Habop dyHKUMIA, No3BongOWMX pa3paboTynkam cospasBaTb
NPUIOXEHNS, CNOCOOHbIE 6GE30MaCHO UCMOJHATLCA B TaKMX HE3ALUULLEHHbIX CETSX,
kak Internet. Cneunduumpyotca GyHKUMN, KOTOPbIE MO3BONSIOT:

NMPUNOXEHUAM MOAKOYATLCA K pasnnyHbiM cuctemam kpuntorpadpum (CSP),
BbibMpas onpepeneHHblin CSP no MMeHU unm B COOTBETCTBUMU C TpebyembiM
KnaccoM GYHKLMOHaNbHOCTW;

NPUNOXEHUAM CO34aBaTb U HacTpamBaTb KPUNTOrpapuYeckne Kiouu;

NPUNOXEHNAM 0OMEHNBATLCS KiloYamu;

BbINONHATL WndpoBaHne/geindpaumnio JaHHbIX B NPUIOXKEHUSX;

NPUIIOXKEHVSM BbIYUCAATL KPUNTOrpaduyeckn 3allmieHHble Habopbl AaHHbIX,
a TakXe BbIMOJHATL UMOPOBYIO NOANUCH AaHHbIX.

3. OPTAHUSALMOHHOE U NPABOBOE OBECIMNEYEHUE AUC
3.1. OpraHmsauua paboT nNo 3aTanam >XuU3HeHHoro uukna AUC
3.1.1. OpraHusauusa pa3paboTkm u akcnnyatauuu AUC

PaboTbl no co3paHunio AVC pas3nnyHOro HasHayeHus MNPOBOAATCS B ThiCAYaX
dUPM 1 roCcydapCTBEHHbIX OpraHuM3auunii no BceMmy mupy. Ons nogasnsolero
6onbwmHcTBa AVNC BaxHenwunm TpeboBaHMeM (Hapsany ¢ TpeboBaHUAMMU
adPeKkTMBHOCTN N H6e3onacHoCTn) aABnseTcs cobnogeHne eguHbliX Ons BCex
paspaboTunkoB TpeboBaHuin K AUC C uenblo Ux UHTerpaumm B €OuHYI0 MUPOBYIO
MHGOPMaLMOHHYO cpeny. C 3TOl Lenbo TEXHONOrNA co3gaHnsa coBpemMeHHbix AVIC
BKJIlOYAEeT B ce0s KOHUENUUIO U CTaHAapTbl OTKPbITIX cucTeM. [Janee nepedyncneHsbl
BAXXHENLLME MPU3HAKU OTKPbITBIX CUCTEM, OTPAXAIOLLMX MX OCHOBHbIE (MPOrpaMMHO-
TEXHUYECKNIA, HOPMATUBHLIN, WHPOPMALMOHHBIA N MOAL30BATENLCKNIA)  aCMeKTbl.
OTkpbITaa cucrema - 3T0:

@) COBOKYMHOCTb Pa3HOPOAHbLIX KOMMbIOTEPOB, OOBLEAMHEHHbLIX B CETb,
KOTOopble MOryT paboTaTb kak eauHOe Uuenoe, He3aBUCUMO OT TOro, rAe OHU
PacnofioXeHbl, Kak B HUX NpeacTaBneHa nHdopmauus 1 non ynpaBleHUEM Kakom
onepaumoHHOl CUCTEMbI OHX paboTaloT;

6) COBOKYMHOCTb MEXAYHAPOOHbIX CTaHAAPTOB B 061acTV MHOOPMALMOHHbIX
TEXHOMOrMN, KoTopasa cneunduumpyet nHTepdencsl, ycayrm n nogaepxuseaoLime
dopmaTbl AaHHbIX OS89 OOCTUXEHUS B3aUMOAENCTBUS U MEPEHOCUMOCTU
NMPUNOXEHWIA, OAHHbIX U NEepcoHana;

B) cuctema, Kotopas peanndyeT OTKpbITble crneundukaumm Ha nHtepdenchl,
cnyx0bl n dopmaTbl AaHHbIX, AOCTATOYHbIE AN TOro, 4tob6bl 06ecneyYnTb:
BO3MOXHOCTb MepeHoca NpUKNagHbIX CUCTEM  C MUHUMaNbHbIMU U3MEHEHUSIMU;
COBMECTHYl0 paboTy C ApYyruMn NpukiagHbIMU CUCTEMAMMU Ha JNIOKaNbHbIX U
yhaneHHbix nnatdopmax; B3aUMOLENCTBME C MNONb30BATENIMU B CTUNE,
obneryaowem nepexon OT CUCTEMbI K CUCTEME.

OCHOBHbIMU LENAMU CO3[aHUA U NMPUMEHEHUS KOHLUenuuu, MeTOoAOB U
CTaHAAPTOB OTKPbITbIX CUCTEM SBASIOTCS:

noBbilLeHne obuen apdekTUBHOCTU pa3paboTkm U PYHKUMOHUPOBAHUS
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MHOOPMALMOHHBIX CUCTEM, a TakXe JIOTMYECKON U TEXHUYECKOM COBMECTMMOCTU
NX KOMMOHEHT;

CHUXEHME TPYAOEMKOCTU, CTOMMOCTU U ANIUTENbHOCTN Pa3paboTKu CIOXHbIX
pacnpeneneHHbIx MHDOPMALMOHHBIX ~ CUCTEM, MPOrpaMMHbIX CPeacTB n 6a3
OaHHbIX;

COXPaHEHME VMHBECTULUIN, BIIOXEHHbIX B peann3oBaHHble MHPOPMALMOHHbIE
CUCTEMBbI, UX NPOrpamMMHble cpeacTtsa M 6a3bl AaHHbIX, B MPOLLECCE Pa3BUTUSA
APXMTEKTYPbl U PECYPCOB arnmnapaTHbIX M OMepaLMOHHbIX MNaTdopM;

obecneyeHne BbICOKOIO KayecTBa M HAAEXHOCTU DYHKUMOHUPOBAHUSA
NporpamMMHbIX CpeacTs u 6a3 AaHHbIX B MHGOPMaLMOHHBIX cuctemax (MC).

MpucTynas k padpabotke AVIC, Heo6X0aMMO MPUHATL OOHO N3 ABYX PELUEHWI:
paspaboTaTb MOJIHOCTbIO HOBY WMHPOPMALMOHHYIO CUCTEMY WAWN HaAWTWU
COOTBETCTBYIOWMNIA aHanor u MnepeHecTu ero KOMMNOHEHTbI B Tpebyemyto
OMEpPaLMOHHYI0O Cpedy M Ha HOBYIO annapaTHylo nnatdopmy.

O6ocHOBaHHOE pelweHMe MoxeT OblITb MNPUHATO B pe3ynbTaTe
COMOCTaBNEHNS OCHOBHbIX TEXHUKO-3KOHOMUYECKUX MOKa3aTenen:

TPYAOEMKOCTN MO BCEMY XMU3HEHHOMY umkiy AUC;

ONTENbHOCTU 3TanoB pa3paboTkM U BHeOpeHus;

HEeoOXOAMMOro 4Yucna crneunanucToB AJiS anbTEePHATUBHbLIX BapUaHTOB.

BaXxHbIM HanpaBfieHMeM CoKpalleHWs 3aTpaT M MOBblWEHNS KavecTBa
ABNSETCA aKTUBHOE MCMNONb30BaHUE METOAMNYEeCKOro, TEXHONONMYECKOro,
anropMTMMYECKOro 1 MNPOrpaMMHOro 3agena u3 npenlecTBYIOLWMX MPOEKTOB.

MpoektuposaHne ANC HaynmHaeTcs C CUCTEMHOro aHanmM3a npeamMeTHOM
obnactn n BbiIgBNeHUs notpebHocTn B co3paHum ANC ¢ onpeneneHHbIMU
dyHkunamMu. MetogaMmm maTemMaTU4eckoro MOAENMPOBaHMS CO3LAl0TCH BapuaHThl,
dparmMeHTbl 1 KOMMOHEHTbl NpoToTuna ANC n BbIAENAIOTCS BO3MOXHbIE METOAbI
peanusaunun npeanonaraemMblix GyHkUMA. Mcnonb3yoTcsa 6nmn3kme no GyHKUUaMm
aHanoru, KoTopble MOXHO paccMartpmBaTb kak npototunel MNC B uenom unm ero
oTaenbHblX kKoMrnoHeHT. CASE-cpenctea obecrneumBaloT yHUdMKaUMO MNpPOLLECCOB
MOZENNPOBaHNSA, aBTOMaTU3NPOBAHHbIN aHanM3 CUCTEMHbIX TpebOoBaHUN ©
BbIpabOTKY MepBUYHbIX TPeboBaHUIi K npegnonaraeMmomy npoekty AUC.

Ha 6a3e nepBuyYHbIX TPebOBaHWN MOSIBNSETCS BO3MOXHOCTb OLLEHUTb 0OBbEM,
nopgnexauwmx paspaboTke KOMMNOHEHTOB W HEKOTOPbIE [OOMNOJIHUTENbHbIE
XapakKTePUCTUKN BO3MOXHOIo obbekTa 1 cpedpl pa3padotku. Ha atom atane CASE-
cpencTtea o6ecneymBaloT OLLEHKY BO3MOXHOW TPYAOEMKOCTU U OAUTENbHOCTU
pa3paboTkn, He0oOXO0AMMOro YNCa CNeLVANNCTOB U APYrnX pecypcoB. [lonyyeHHble
NPy CUCTEMHOM aHanuM3e [aHHble MO3BONSIOT PYKOBOAUTENSM pa3paboTku W
3aka3ymkam MNpuUHMMATb peleHue O uenecoobpasHOCTM MPOLOJIKEHMUS
NPOEKTUPOBAHUA N OCYLLECTBAATb CTpaTErniyeckoe MAaHMpPOBaHME TMPOEKTA,
KoTopoe (opmanm3yeTcs B TexHM4yeckom 3apaHum Ha [1C.

Mnan ynpaBneHus paspabotkon AWNC ponxeH ObiTb CBSI3aH C MJaHOM
ynpasneHus obecneyveHnem kadectsa AVIC no BCEMY XU3HEHHOMY UMky. ITa
CBS13b BblPaXaeTCs B OAMHAKOBOM MO3TAMHOM MPEACTaBIEHUM MIAHOB U B HAIMYUUN
B HUX 3HAYUTENbHOM YaCTU MOEHTUYHbIX MPOLLECCOB 1 JOKYMEHTOB. [lpy noarotoeke
NnnaHoB 1 NpoBefeHnn paboT LenecoobpasHo N0 BO3MOXHOCTY pas3fenaTb UX uenm
n dyHkumn. MNnaH ynpaBneHna pa3paboTkon cnenyet OpPpUEHTUPOBATb Ha
OpraHmM3aumio cneumanncToB, HENOCPEOCTBEHHO CO3JatloLMX KOMMAOHEHTbI n ANC
B LenoM, Ha addeKTUBHOE pacnpeneneHne n Mcnoiib30BaHMe MU PECYPCOB U
cpencTts asToMaTudaumn. B nnaHe ynpaeneHus o6ecneyeHreM KavyecTsa BHUMaHNE
crneunanncToB HanpaBngeTCs Ha aHanu3 KayecTBa [AOCTUMHYTbIX pPe3ysbTaToB
paspaboTku, MeToAax W CPeacTBax AOCTUXEHUS 3aLaHHbIX 3aKAa34YUMKOM
xapakTepuctuk MC. XoTa nnaH ynpaBneHUs pa3paboTKOW TakxXe [O0JIKeH
cnocobcTBoBaTh co3aaHuio NMC ¢ HeoBXo0AMMbIM KQYECTBOM, TEM HE MEHEE NPaKTMKa
nokasana, 4TO pa3feneHuve 3TUX MJAaHOB MO3BOMSET 3HAYUTENbHO MOBbILWIATH
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3ddEeKTUBHOCTb NpoueccoB padpabotku MNMC n goctMraemoe mx KadyecTBo.

OueHKM NpoekTa MO3BOMSIOT OCYLECTBUTb BblOOpP ocHOBHbiIx CASE meTonoB
MU CPEeACcTB A8 NPOBeAEHUs MOCNeayoWEero npoekTUpPoBaHuS.

3atemM BbLINONHATCS crneaywowme paboTbl:

npou3BoanTcs Heobxoammas ajantauuMs CPeAcTB aBToMaTu3auumu,
NPYMEHUTENBHO K OCOOEHHOCTSM 00beKTa U Cpeabl NMPOEKTUPOBAHUS;

onpegenseTcs CcTpyktypa 6a3bl AaHHbIX MPOEKTUPOBAHUSA U 06bEMbI OCHOBHbIX
MaCCUBOB [OaHHbIX;

pa3pabaTtbiBalOTCs PYKOBOACTBA AJ1s1 CMELMANNCTOB, BblAENSEMbIX HA AaHHbIN
NMPOEKT, W OCYLLECTBASETCS UX 0OyyYeHue;

KOHKPETU3NPYyeTCa TEXHONOrma TMpPOeKTUPOBaHUA U OUeHMBaAETCH
noteHunanoHas 9dOEKTUBHOCTD.

AHanna TpeboBaHUI TEXHUYECKOro 3a4aHuUs U MPOBEOEHHbIX TEXHUKO-
9KOHOMMYECKMX OLEHOK MO3BONSET BbIMOJHUTE TEXHMYECKOE NpoekTuposaHne ANC
M NpefBapuTesbHYIO0 OLEHKY HEOBXOAMMbIX PECYPCOB GU3NYECKO KOMMOHEHTHI
ONa peweHns GyHKUMOHaNbHbIX 3a4a4. Pa3paboTka TeXHU4YeCKOro mpoekra -
370 paspaboTka cneundukaunii TpeboBaHui Ha GYHKUUOHANbHbIE TPYMNMbI
nporpaMm 1 MoAynu, BelOOP U OCBOEHME FOTOBbIX, anpOOMPOBaHHbLIX KOMMOHEHT
M3 cocTaBa Npeabioywmnx NPoekToB, YAOBAETBOPSAOLWMX pa3paboTaHHbIM
cneundunkaunam TpebosaHuin. CASE cpenctsa Ha 3TOM 3Tane noanepXusaroT
aBTOMaATU3NPOBAHHOE MPOEKTMPOBaHMe cneuudukauni TpedoBaHuii. [MOBbILLEHNIO
3P DEKTUBHOCTU pa3paboTKM MOryT 3HAYMUTENIbHO CMOCOOCTBOBATb 3aMMCTBOBaHME
M3 npeablaywmnx npoekToB cneumdukaunii nNpoToTUMNOB, BEPCUI U OTOENbHbIX
KomMroHeHToB. [ina obecneyeHns ynobCTBa NMPOEKTUPOBAHUS Ha 3TOM 3Tane
Oonblioe 3HavyeHne wumMeloT rpaduyeckne MeToabl BU3yanm3aunum TeXHUYECKUX
pPELUEHU U NIOFMYECKOro KOHTpoNs npoekTta. Paspabotka cneundukauumn
Tpeb6oBaHnii Ha AUC 3aknioyaeTca B dopmManusaumm  GyHKUMA,  YyCNOBUIA
BHELLHEN cpenbl, TpebOoBaHWMI K XapakTepPUCTUKAM U KayecTBY peLLUeHus 3aaad.

Cneundukaunm asnsaoTcs 6a3o0i ons OeTanbHOro naaHMpoBaHWS npoLlecca
paspaboTtkm AUC n KomMnoHeHTOB. Ha ocHoBe Takoro nniaHa paspabaTbiBaeTcs
noapo6HbIV rpadurk paboT 1 BbIAENSIOTCSA PECYPChI AN peann3dauum Kaxaoro atana.
padurk B NnOCNeaylowemM YTOYHAETCS U KOPPEKTUPYETCS B TEYEHME BCEIO BPEMEHM
npoekTupoBaHus. 3agada CASE-cpencts coctouT B o6ecneveHnn ynoobctea paboThl
C TakuMu rpadukamu, Mx U3MEHEHUS, BbIABNEHUS KPUTUYECKUX MyTEen 1 3Tanos
paboT. PykoBOOUTENN MPOEKTOB AO0/MKHbI MMETb A YNpPaBfeHUs MOJSHYI0 U
HarnggHyl0 MHGOPMaUMIO O COCTOSHUM U Pa3BUTUM BCEX KOMIMOHEHT npoekTa, 00
MCMNonb3yeMbIx pecypcax, 06 06bekTax UM npoueccax, MMerLWMX PUCK HaPYLLEHUS
NIaHOB UM TEXHUKO-3KOHOMUYECKMX MoKasaTesnen.

TexHnyeckoe NpPOEeKTUPOBAHME U CO3[AaHME OCHOBHbIX cneundunkauni
obecneymBaioT BO3BMOXHOCTb BblOOpa CUCTEMbl ynpaBieHus 6a30i JaHHbIX
NPOEKTMPOBAHUS 1 PACMPefeNeHns PECYPCOB XpaHUIMLa AaHHbIX NpoekTa. basbl
JAHHbIX COBPEMEHHbIX CUCTEM aBTOMaTmu3daunm npoektmuposanHus (BAIM) AUC nmetot
CNOXHYIO CTPYKTYPY M HECKOJIbKO YPOBHEWN 3aluUTbl OT HECAHKLMOHMPOBAHHOIO
noctyna. PernameHtupoBaHue goctyna k BAMN Ha 3anucb obecneymBaeTr
COXPaHHOCTb Hambonee BaxXHOW MHDOPMAUMM U TMOKOCTb M3MEHEHUS AAHHbIX B
npoLiecce NPOeKTMpoBaHus. Hambonee BaXHbIMU MHPOPMALIMOHHBIMU MaCCUBaMM
B BAM gaBnatoTca:

MCXOAHble OOKYMEHTbl - CTaHAapThl, PYKOBOACTBA WU OOKYMEHTHI
pernameHTUpyloLLMe N OpraHM3yiolme BECb NPOLLECC MPOEKTUPOBAHUS, PA3BUTUSA
BEPCUIN N NHTEPDENCHI;

NPOrHO3MpyeMble MoKasaTesnyM Ha4yaToro NpoekTa;

TEXHMYECKOE 3aJaHMe, KOHKPETHbIE MaHbl, AOCTYMHbIE PECYPChl, COCTOSHNE
M MPOrHo3bl npouecca npoekTnposaHus AVIC 1 ee KOMNOHEHTOB;

OnMCaHue CTPYKTYypbl, cneundurkaumm Ha BeCb KOMMIEKC MporpamMm, Ha
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rpynnel  nporpamm, Ha WHPOPMALMOHHbIE M MPOrpaMMHble MOAYNU U UX
MHTEPDENCHI;

pabouyne BepcuUM TEKCTOB MPOrpamMm Ha s3blke NMPOrpamMMMpoOBaHUS U B
00BbEKTHOM KOZE AJIS MporpamMMHbIX Moaynen, rpynn nporpamm u MNC B uenowm;

MOZENN U UMUTATOPbLI ANS FeHepauun TecToB, nporpammbl 06paboTku
pes3ynbTaTtoB, KOHKPETHble TECTOBbIE W 3TAJIOHHbIE 3HAYEHUS, @ TaKKe pPe3ynbTaThl
vcnbitTaHun AUC m KOMMNOHEHTOB, OONYCTUMbIE AN MEpPeHOoca M MOBTOPHOro
MCMNONb30BAHUS;

WCMbITaHHbIE M aTTeCcTOBaHHble ©0a3oBble Bepcuun MNC, npurogHbie Ans
NnPoOn3BOACTBA, C MOJIHBIM KOMMIEKTOM 3KCMyaTauuoOHHOM N TEXHOJSIOMMHYECKOMN
OOKyMeHTauuu;

XypHan npepnonaraeMbiX U peann30oBaHHbIX U3MEHEHWUI, N BCEe AaHHble
HeoOxoauMble ONns KOHOUrypaumMoHHOro ynpaeneHus passutnem AUC.

[anee HauyMHaeTcs pa3paboTka paboyero npoekra - pa3pabdoTka MCXOOHbIX
TEKCTOB  MPOrpamMMHbIX  MOAYJEN, GYHKLMOHANBHBIX KOMMOHEHT 1
ONMMCAHWA  [aHHbIX B COOTBETCTBUM CO cneymdbukaunamum tTpebdboBaHUM,
MeToAMKaMu U CTaHgapTaMu, TPAHCAAUMA  UCXOOHbIX TEKCTOB U YCTpaHeHue
CUHTAKCUYECKUX W CemMaHTu4yeckmx owmnbok, pa3paboTka KomMNaekTa
9KCMlyaTaUMOHHON OOKYMEHTauun Ans noab30BaTenen n onncaHuii KOMNOHEHTOB
xapaktepuctuk ANC ong npenbaBNeHUs 3aka3yumky Ha NPUEMO-CAATOYHbIE
MCnblTaHUS.

CoBpemeHHasa TexHonorus paboyero nNPoOekTUPOBAHUSA OENUTCH Ha
TEXHONOINIO Pa3paboTKN KOMMOHEHTOB U Ha TexHonoruto cbopkn AMC 13 rotoBbix
KOMMOHEHTOB.

MepBast TexHonorus AomkHa obecneynBaTb BOSMOXHOCTb CO34aHUSA MOAYNeWn
W rpynn NporpaMMm B KA4yeCTBE KOMIMIEKTYIOLWNX U3OENUA C YETKUM OMUCAHUEM
bYHKUNI 1 MHTEPdENCOB, a Takxke rapaHTUn Ka4yecTBa, CTaHOAPTOB U COrnalleHni
0 cBA3AX. [na 3TOro KOMMOHEHTbl MOABEPraloTCH aBTOHOMHbLIM MCMbITAHUAM, a
Takke cHabxalTcs JOKYMEHTaLUMeN, AOCTAaTOYHOW 41K UX NPaBUIbHOMO NPUMEHEHNS
B cObopHbiXx MC 1 npu nepeHoce.

BTtopaa TexHonorus wmcnonb3yeT NPOrpaMMHble U  UHOOPMALUOHHbIE
komnoHeHTbl (MNK) kak 3aKOHYEHHbIE KOMMAEKTYOWME U34S N AOJIXKHA
obecrneymBaTb UX KOPPEKTHyO cOopky u conpsxxeHne B AUC. AUC noanexat
aTTecTauMmM U UCMbITAaHUSM Ha COOTBETCTBME 3aJaHHbIM TpeboBaHMAM 3akasuuka.
B atoii TexHonorum NpuUHUMNNANBHO W3MEHSAITCS MacwTabbl U CMOXHOCTb
00bekTOB, gBngOWMXCS 0a30BbIMM B TEXHONIOTMYECKOM npouecce. WNmu
CTAHOBATCS NMPOrpamMMHbIe, TEXHUYECKne 1 MHOOPMALMOHHBIE MOAYN, B KOTOPbIX
BHYTPEHHSAS CTPYKTypa CKpbITa M HeOOoCTynHa ANs U3MeHeHus npu  cbopke. Ansa
obecneyeHns nepeHoca U MOBTOPHOIO MCMOJIb30BAHUSA UCMbITAHHBLIX MOAyNel
BO3pacTaeT 3HayeHWe CTaHOapTOB, NPaBWi M OrpaHUYeHui, onpeaensoLmnx
COMpsXXEeHNEe UX B eOVHYK CUCTEMY.

Mpn paboyem npoektupoBaHum ANC HomeHknatypa u dyHkunm MUK
onpenensioTcs B MNPOLECCE CUCTEMHOIO W CTPYKTYPHOrO MpoekTupoBaHus. MNpu
9TOM MOTyT OTCYTCTBOBaATb npsambie npoTtotunbl AUC mn ocHoBown Ang
NPOEKTUPOBAHUA SABASIOTCA KOHUEMUUA U TEXHWYeCcKoe 3ajaHue, a Takxe
CUCTEMHbIE MPOrHO3bl BO3MOXHOI0 pa3smuTua aHanorndHbix AVC. NpoekTupoBaHue
BEOETCH MO NPUHUMMAY CBEPXY-BHU3 C MOCNEAOBATENbHOM AeTanudaumnen dyHKUnm
KOMMOHEHTOB M Kaxaoro moaynsa. CtaHgaptMaumust U yHUPUKaUUg KOMMOHEHTOB
n ux nHTepdeiicos 6a3npyeTcsa Ha CUCTEME MPaBUSl U OTPAHUYEHUA NX
CTPYKTYPHOrO NMOCTPOEHUs, 0obpalleHns ¢ AaHHbIMU, MEXMOAYbHOro nHTepdeiica,
OLLEHKN Ka4yecCcTBa U A0KYMEHTaNbHOro oMopmMieHus.

Ing 0oAHO3HAYHOro MOHUMaHUSA U ONUCaAHUSA DYHKUUA NPOrpamMMHbIX,
dnN3nNYecknx U MHOOPMALMOHHBIX KOMMOHEHT, OYHKLMOHANbHbLIX FPYMNn nNporpaMm
N CTPYKTYP AaHHbIX HeoOxoauMa yHUOULMPOBAHHAS CUCTEMA MMEHOBAHUS U
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naeHTndukaumm dyHkumin NMUK. 3ta cuctema gomkHa obecneyvBaTb MOMHOE U
KoppekTHoe BblaeneHne Heobxoammbix MUK n3 MHoxecTBa NMoaoOHbIX,
pasnnyallwmxcsa oTAeNbHbIMU xapakTepuctmkamm, 6e3 HeobBX0AMMOCTHU
OOMONMHUTENBHOrO aHanM3a KOHKPETHbIX anropuTMOB, TEKCTOB MPOrpaMm wu
heTanbHbIX ONMUCaHUA OAaHHbIX.

OnucaHng cneundurkaumin TpeboBaHMn AOKHBI COAepXaTb UMepapxmyecku
YNOPSA0YEHHYIO COBOKYMHOCTb XapakKTePUCTMK KOMMOHEHTOB, 0OecneynBaoLLyto
katanorusaumio MUK, aBToMaTMyeckmini Nouck rpynnsl Hanbonee nNOAxXoOsLMX U3
HMUX MO UWX OMUCAHUSM U OKOHYaTeslbHblA NOAO0P KOMMOHEHTOB C YYETOM BCEW
HOMEHKNaTypbl GYHKUMOHANBbHBIX U TEXHUYeCKnx rnokasatenen. NHdopmaumoHHble
MOOynu pacnpenensaTcs N0 YPOBHAM AOCTYNHOCTU (BUOVMMOCTU) U3 NPOrpPaMMHbIX
KOMMOHEHT M AO0JKHbl MMETb OMUCaHWd, CTaHAAPTU3MPOBaHHble NO GopMe un
CTPYKTYype coaepxaHusa. Llenecoobpa3Ho ncnonb3oBatb YHUPULNPOBAHHbIE
OMMCaHUs TUMOBbIX CTPYKTYP AAHHbIX, BbIAENSEMbIX B MHOOPMALMOHHbBIE MOBTOPHO
MNCMONb3yeMble KOMMOHEHTHI.

Cb6opkn AC ponmxHa HaumMHaTbCs, Korga pas3paboTaHbl U MMelTca B 6ase
OaHHbIX NpoekTMpoBaHUs BGonblMHCTBO UK, oTnaxeHHbIX B cocTaBe 6a30BbIX
BEPCUIA, OCHOBOW TEXHONIOMMN SIBNSIETCS UX NepeHOoC M cbopka B HOBOM Bepcun
MNC. MouTn Bcerpa BbISBASETCA HEOOXOAMMOCTb CO3aHUA HEKOTOPOro KONMMYecTBa
HoBbIX MNK, HO Hannyne OCHOBHOM YacTu oTpaboTaHHbIX MUK 3Ha4YUTENBHO
obneryaeTt n npouecc pas3paboTkm Heobxoammbix HOBbIX MUK,

OcHoBoW TexHonornm cbopoyHoro npoekTupoBaHus ANC gaBnsetcsa
pasBuBawwasca 6asza gaHHbix npoekTupoBaHua ANC U mMcnonb3lyemsbix
NpPOrpaMMHbIX U MHDOPMALNOHHBLIX KOMMOHEHT, anpobupOBaHHbIX U NMPUrOAHbLIX
0N MHOrOKpaTHOro npuMeHeHus. Bbasa paHHbIX NPOEKTUPOBAHUA MO Mepe
HEOOX0AUMOCTU MOMOJIHAETCA HOBbIMU UM OOHOBNEHHLIMU BEPCUSAMU  CTapbIX
KOMMOHEHT, C pacwupeHHbIMU nnm MmoandununpoBaHHbiMu dyHKungamu. B
OTAENbHbIX pasaenax 6asbl AaHHbIX NPOEKTUPOBAHUS HaKamnIMBaOTCS U XPaHATCH
0a30Bble BEPCUM KOMMOHEHTOB. OTN Bepcumnm odOpMIISIOTCA BMECTE C TeCTamMu U
pesynbTatamMu UCMbITaHWIA, a TakXke C MOJIHOW AOKYMeHTaumen, Heobxoanumon ans
NPUMEHEHUS!, MEPEHOCa U COMPOBOXAEHUS.

Mepapxuyeckaas mogynbHas ctpyktypa AMC obecneuymBaeT TeEXHONOMUIO
NMPOEKTUPOBAHMSA MO MPUHLMMNY CBEPXY-BHU3 C MO3ULUN yyeTa PYHKLMOHANLHOIO
HA3HA4YeHUss M Hauyyllero peLweHns LeneBolr 3ajaynm BCEW CUCTEMbl. JTO
cnocobCTBYET KOHLenTyallbHOMY €AMHCTBY KOMMOHEHTOB W BO3MOXHOCTU
paLvoHanbHOro pacnpeneneHns orpaHnyeHHbIX PECYpCOB MPOEKTUPOBAHUS MO
Mepe 0eKOMNo3numm KOMMOHEHTOB. Mepapxudeckoe noctpoeHne AVC nossonget
OrpaHMynUTb W JNOKaNM30BaTb Ha KaXOOM M3 YPOBHEl COOTBETCTBYIOLLUE EMY
KOMMOHEHThI, BCNEACTBME Yero obnervyaetcs aHanMa3 M CUHTE3 KOMMOHEHTOB
Oonee BbICOKMX YPOBHEN U CUCTEMbI B LLENIOM.

Cbopka 6aszoBoin Bepcunm AMC 3aBepluaeTcsd KOMMIEKCHOW OTnaakon u
MCMbITAHUSMWN B peasibHOM BHELUHEN cpege wam npu ee umutauum. Ona  3Toro
HeobxoaAMMO co3haBaTb MOOENWN BHELUHElN cpefbl, CnocoOHble reHepupoBaTb
O0EeTEPMUHNPOBAHHbIE N CTOXaCTMYECKME TECTOBblE OaHHble. [1pUMEHEHHbIE npu
NCMbITAHNSAX MOOENW BHELUHEN CPEfbl, UCXOAHbIE AaHHble NMpu reHepaumyn 6a30BoOM
COBOKYMHOCTW TECTOB, a TakXe pe3ynbTUpylolmne AOaHHble UCNbITAHUN
KaTanormsvpylTcsa M HakannmealTcsa B 0a3e [OaHHbIX.

Mocne otnagku oopMNAETCsa KOMMIEKT 3KChyaTauMOHHOW OOKYMEHTaLUN,
obecneyvBalolwen ee MOCTaBKy MONb30BaTeNsaM U KkBannduULMpoBaHHOE
1CMnosib30BaHMe. 3aTem, Mo 3apaHee NMoArOoTOBIEHHOW nporpaMmme, NpoBOOATCH
nPUeMo-cAaTO4YHbie UCMNbITAHUA Ha COOTBETCTBME DYHKUMOHANbHBIM ”
TEXHUYECKMM XapakTepuUcTukam, 3af0aHHbIM B KOHTPAKTE U COrnacOBaHHbIM C
3aKa34YMKOM.

Moapepxka npouecca akcryataumm AUC  3akiioyaeTcsd B HaKOMIEHUN
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n o06paboTke OTYETOB MONbL3OBATENEN O pedynbTaTax aKCrayaTauuu, aHanmae
KaTeropuin BbIIBNIEHHbIX oOwWKM6BOK U pa3paboTke nNpensoXeHUn no
COBepLIEeHCTBOBaHUIO U pa3BuTtunio pyHkumn ANC. Pazsutme, caaHHoOM B
akcnnyatauuio AWNC, 3aknwyaetcd B ONepaTtTMBHOM U AOJTOCPOYHOM,
KOHTPONMPYEMOM M3MEHEHUM MPU pacLUMpeEHU U MoauduKaumm TpeboBaHUA K
Hen, a TakXe C Lesfbl MNOoBblWEHNA KadyecTBa PYyHKUMOHMPOBaHUA. [lpu
He0CTaTOYHOW CUCTEMHOM pa3paboTke, B NMpoOLECcCe 3KcnayaTaumm BO3MOXHbI
3HAUYUTENIbHbIE OTKJOHEHUS peasbHbiX TpeboBaHuii oT TpebosaHui T3. B aTom
crlyyae BaxHO YCTaHOBUTb MPUOPUTET, 4YTOObLI YyNOpPSAOYUTbL MPOLLECCHI BHECEHUS
M3MEHEHUN B pa3finyHble KOMMOHEHTbI. HeynopsaoovyeHHble KoppekTupoBku MNK
MOryT MPUBOAUTb K HEOOXOAMMOCTU 3HAYUTENLHOrO M3MeHeHua AVC B uenom.
MoaTomMy npoueccbl M3MEHEHUS HEOOXOAMMO MOALAEPXMBATb MeToLaMU U
CpeacTBaMU KOHOUIYpaUMOHHOro ynpaefeHus, obecneymBaiowMn aHanma, yyet
M PErncTpaumio BCEX U3MEHEHWUIA.

MprnyrHBbl AN N3MEHEHNn  OOMKHbI KOHKPETU3MpoBaTbes, GOopManm3oBaTbCs
M HakannmeatbCs B 0a3e OaHHbIX BMECTe C XapakTepUCTMKaMW WUCTOYHUKOB UX
nosiBneHnin. HeobxoAMMO OUEHMBATb, HACKOJIbKO AAHHOE W3MEHEHUWE MOXET
pacLUMpPUTb U YIYYLWIUTb 3KCMyaTauMoHHble xapakTepucTtuku AVC B Lienom, a Takxke
KakoBbl BO3MOXHbIE 3aTpaTbl HA BbINOJHEHNE U3MEHEHUN.

Mpn cnctemMHOM aHannse TPYOHO pernaMeHTUpoBaTb HEOOXOAUMBbIN
nepeydyeHb paboT M rpaduk MX BbINOMHEHUS. OTOT aTan mMmeeT Hambonee
TBOPYECKUI XapakTep U CUAbHO 3aBUCUT OT (PYHKLMOHANBbHOrO Ha3Ha4YeHus n
CTeneHn HOBU3HbI co3paBaemoin AVIC. Hanbonee 4yeTkoOMy pernamMeHTUpPOBaHUIO
BO BPEMEHU AOCTYMHbl paboTbl OT GOPMUPOBAHUSA TEXHUYECKOrO 3afaHus 00
3aBepLlIeHNs UCNbITAHUA U cOa4ym CUCTEMbl 3akaszuuky. [Ong wux npoBeaeHus
HeobxooumMa nopaepxka MeToaamMu U CcpeacTBamMu  aBToMaTu3auum
TEXHOJIOTMYECKOro npouecca.

3.1.2. OpraHusauus KonnekTusa pa3paboT4MKOB U B3aumopeincTeue c
3aka3uynkom

B HacTosuwee BpemMs (B OTAMYME OT HEQABHENO MPOLUNOro) B Halen cTpaHe
NosIBMAOCbL MNOHATME “UHPOPMALUOHHBLIN 6GuaHec”. OpraHusauyund
nHdopmMaumMoHHoro GusHeca HanpasfieHa, B MEPBYD O4Yepelb, HA COXpPaHeHue
M NOBblIWLEHNE KOHKYPEHTOCMOCOOBHOCTU GUPMbI-MPON3BOAUTENSA HOBbIX
MHOOPMALMOHHbBIX TexHonorun. OCHOBY Takux GUPM COCTABASIOT MOCTOSHHbIE
WM BPEMEHHbIE KONNEKTUBbLI pa3paboTynkoB. OpraHnM3aunoHHbIE CTPYKTYpPbI
Taknx Gupm ynpouwaiTcd, a NOTOKW ynpaBneHus “cnpamMmngaioTca”, nenas
BO3MOXHbIM 3b@PEKTUBHOE MPUHATUE pelleHnii. Tak Kak TEXHONOrus siBaseTcs
cTpaTervyeckoln cocTtaBngowein nux 6usHeca, cnenyeT HaudyMHaTb C BbISCHEHUS
TOro, Kak goJixHa ObiTb YyCTPOEHa CTPyKTypa MHPOPMaALMOHHBLIX MOTOKOB U
ynpasneHns npoekTamu.

Oco3HaHne HOBbIX MpaBun BeaeHus MHpopmMaumMoHHOro 6usHeca Ha Oase
cucTeM, koTtopble obecneymBaloT pas3paboTky rMbKUX peleHuin n OGbICTPOro
pearnpoBaHus Ha U3MEHEHUS B OKpYyXalollel cpene, TpebyeT HOBOro noaxoda K
opraHmsauumn gena B MHAYCTPUM NPOrpaMMHbIX CPeAcTB. B pacnopsxeHun
pa3paboTyMKOB MMEIOTCS KOHLEMNUMU WU CTaHAApPTHble MOLENWN, UCMbITAHHbIE Y
NPOBEPEHHbIE rpynnamMm paspadboTkm KPYNMHENLLNX MUPOBbLIX GUPM-MPON3BOAUTENEN
MC. 9T meToabl OoTAMYaeT anbTepHaTUBHLIN Noaxod, obecrneymBaloLWnii rMOKOCTb,
MacwTabupyemMocTb U SICHOCTb. Tak, Ons yaydlweHUs opraHu3aumm paspaboTku u
MOBLILLEHUST NMPOU3BOANTENIBHOCTM HEOOXOAUMO BbISICHUT:

MacLuTabnpyemyio MoAeNb rpynnbl N0 peann3auunn nNpoekTa, onpenensioLLyo
paBHO3Ha4YHblE PONM U pacnpeneneHne OTBETCTBEHHOCTU, HeobXxoauMble O
NMOSIHOTbI N YCMNELLIHON paboTbl rpynnbl;
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MoAenb npolecca pas3paboTku, Onpenensiollylo OCHOBHbIE 3Tanbl MPOEKTa,
ABNSIOWLYIOCS UTEPATUBHOW, HAaLENeHHON Ha pe3ynbTaTt, U ynpaBAgioLWyo
NJaHMPOBAHNEM PUCKOB;

CEpPBUCHYIO MOAEenb MNPUNIOXEHUS, MNpeanarallyio paccmatpuBaTh
NPUIOXeHNEe KaKk MHOXECTBO CEPBMCOB WM YCNYr, KaxObli U3 KOTOPbLIX COAEPXUT
NMOBTOPHO MCMNOMIb3YyEMbIE CBOMCTBA U PYHKLIMOHANbHbIE BO3MOXHOCTU;

npouecc pa3paboTKy MPUIOXKEHUS, ONPEAENAIOLWMNIA XUSHEHHBIA LUK Yepes
co3faHue cueHapueB UCNONb30BaHUA, onpeneneHne 6GU3HEC-06bLEKTOB U
NnOCTPOeHne GU3NYECKNX KOMIMOHEHTOB.

CneunanucToB, KOTOpPbIE BKJKOYAIOTCA B rpynnbl pa3paboTynkoB MOXHO
OLEHUBATb YNCNEHHOCTbID, a TakXe TeMaTMYeCKOW M TEXHONOrM4yeckomn
kBanubwukauuen. B rpynnax co3gaHus, UCMbITAHUS U COMPOBOXAEHUS CNOXHbIX
ANC y4yacTBYIOT CUCTEMHbIE @HANUTUKU, PYKOBOAUTENUN PA3NINYHBIX PAHIOB,
nporpaMMucTbl, agMUHUCTpaTopbl 6a3 [aHHbIX W BCNOMOraTeNibHbIN
obcnyxuBaloWmMini - NepcoHan B HEKOTOPOM pauMoHanbHOM coyeTaHun. Hanpumep,
ON9 CUCTEMHOro aHanusa npoekta TpebylTca cneumannctel Hanbonee BbICOKOW
kBanndukaumm (CUCTEMHbIE aHANIMTUKN), Tak Kak MX BO3MOXHble oLIMOKN Hanbonee
CUJIbHO OTpaxalTcs Ha 3PDEKTUBHOCTU U KAYEeCTBE BCEro XM3HEHHOrO LMKNa
MNC. MNoTtpebHoCcTb B paspabotke n GyHkunm AMC MoryT Takxke onpenensTbcs
HEe3aBUCUMO 3aKa34yuMKOM, YTO MO3BOJAET COKpawaTb CUCTEMHbIA aHanu3 y
pa3paboTymka.

OnpegengiowmnmMmmn gBnAFIOTCA COBOKYMHAd YUCNEHHOCTb U CTPyKTypa
KONMEeKTNBA, a Takke ero NoAroTOBIEHHOCTb K COBMECTHOM paboTe no co3aaHuio
KOHKpeTHoro Tuna AUC.

TemaTnyeckylo kBanndukaumio CcneumanmcToB MNpUOANXKEHHO MOXHO
XapakTepmn3oBaTb CpeaHen ANNTENbHOCTbLIO paboThl B AaHHOW nNpobnemHor ob6nactu
OCHOBHOW 4acTW KOJNeKTMBa, HEMOCPEACTBEHHO y4acCTBYIOWEN B npoueccax
pa3paboTkn. BaxHylo ponb urpaet KBanupukaums pykoBOAUTENE U CUCTEMHbIX
aHaNMTUKOB B KOHKPETHOW npuknagHoin obnactu. OcoBeHHO BaXHa He
MHAMBMAYabHAA XapakTepucTmka Kaxnoro cneumanucra, a npexne BCero
VIHTErpasnbHblli MnokazaTenb Opuraabl, BbIMNOJHAKLWEN peanv3aunio HEKOTOPOW,
[OCTaTOYHO KPYMHOW dYyHKUMOHanbHOM 3agayn. [lpu HU3KOWN TeMaTU4ecKomn
KkBanubukauum gonyckartcs Hanbonee rpybble CUCTEMHbIE OWMOKM, TpelbyoLwme
60JbLLMX 3aTpaT Npwn nocneaywLlen nopadotke AVC nnn genarouime ux npakTniyeckn
He npvemMnemMbiM AN9 Nosb3oBaTeNen.

TexHonornyeckasa kBanoukauus KOMNEKTUBA  XapakKTEPU3YETCHA OMbITOM U
DJIMTENbHOCTBIO PaboThl C PernameHTUPOBaHHBIMU TEXHOIOMUSMN 1 KOMMJIEKCAMMN
aBToMatmsauum. 0Ocoboe 3Ha4YeHVEe MMEET KOJEKTUBHbLIA OMbIT OpraHn3aumm u
BbIMOJIHEHNS  CJIOXHbIX NMPOEKTOB Ha 6a3e COBPEMEHHbIX aBTOMaTM3MPOBAHHbIX
TexHonorn. OnbIT MPUMEHEHUSA KOHKPETHOro NMpPOrpaMMHO-TEXHUYECKOTO
KOMMJIEKCA MOXET ABMAATLCA CYLLECTBEHHbIM (aKTOPOM Mpu nocnenyoLemM Boibope
TEXHOMOrMM Ans co3aaHns HoBbiX Bepcuii AIC nnm KOMMNOHEHTOB. XapakTepuctmka
rpynn cneunanmctoB-pa3paboTinkoB BO MHOrOM CMpaBenjvBa U B OTHOLUEHUU
KONNEKTMBOB LEHTPoB ceptudukaumm AUC - npobremMHO-OPUEHTUPOBAHHbIX,
He3aBUCUMbIX OT pa3paboTyMKOB, BEAOMCTBEHHbLIX WIN FOCYAapPCTBEHHbIX
OpraHn3aLmii, KOTopble akkpeaUTOBaHbl C MPAaBOM MPOBEAEHMS UCMBITAHWUIA N BblOA4N
cepTndmnkaTtoB COOTBETCTBUS.

3.2. 3awuTa aBTOPCKUX MpaB, PbIHOK KOMNOHeHTOB AUC wu
UX UHTerpauus

Moo nHTennekTyanbHOW COOGCTBEHHOCTbIO MOHMMAKTCA pPe3ynbTaThl
VHTENNEeKTyalbHOro TBOPYECTBa YesioBeKa, BblpaXeHHble B MaTepuanbHoi dopme
(3anucaHHble UM HApPUCOBaHHbIE Ha Gymare, BOMJIOLWEHHbIE B KOHCTPYKLUU UAn

CoBpeMeHHbI NyMaHUTapHblii YHuBepcuTeT

73



U3nenun u T.n.). TexHn4eckne pelieHnss no MHOOPMALNOHHBIM TEXHONOTUAM, B
TOM 4ucfe npaBa B OTHOLIEHUWN PE3YNbTATOB MHTENNEKTYaNbHOW AEATENIbHOCTU
npu paspaboTtke n coBeplueHCTBOBaHUM AVC 1 ee KOMMOHEHTOB, TakxXe SBNSOTCS
WHTENNEKTyaNbHO COOCTBEHHOCTbID. ITWU NMpaBa OMNpPenensioTCs NMpPaBOBbIM
obecneyeHnem AUC - cuctemoli IOPUAMYECKON AOKYMEHTaUMN, onpeaenstoLei
NpPaBOBbIE HOPMbI - KaK B KONNEKTUBax, paspabarbiBaBLUMX U SKCMIYaTUPYIOLLNX
ANC, Tak npaBoOBble OTHOLUEHUS MEXAY 3TUMMU KONIEKTUBAMU U BHELUHEN Cpeaomn.

O6GbekTbl aBTOpCcKOro npaea B AUC - 5To Bce pesynbTaTbl nNpouecca
co3paHusa n paseutnsa AVC: gaHHble CUCTEMHOrO aHanm3a, NporpaMMHble CPeacTBa
1 cneundukaummn, 6asbl AaHHbIX U T.N. ABTOpCKOe NnpaBo Ha KOMMOHeHTbl AVC, kak
1 Ha apyrne oObekTbl aBTOPCKOrO MpaBa, BO3SHUKAKT B CUNTY UX CO3OAHUS.

B HoBoOI1 pepakuum YronoBHoro kogekca P® ecTb cTaTbu, no3eonsiolime
NpUMeHUTbL Bonee CypoOBble Mepbl HakasaHUs K NMuaM, KOTOpble COBepLUAoT
XULUWEHNE WHTENNeKTyanbHON cobCTBEHHOCTU. He3akoHHOe Mcnosib3oBaHue
06BLEKTOB aBTOPCKOrO Mpaea WM CMeXHbIX NMpae, a paBHO NPUCBOEHME aBTOPCTBA,
€CNN 3TU AEeaHUS NPUYMHWUAN KPYNHbIA yulep0, - HakasbiBaTCs WTPad oM B pasmepe
OT OBYXCOT A0 YETLIPEXCOT MUHUMASbHbLIX PA3MEPOB OMnnaTbl TPyAa WK B pasmMepe
3apaboTHOM NnaThbl UM MHOMO A0X04a OCYXOEHHOro 3a nepmopa, OT ABYX A0 YeTbipex
MecsueB, nmMbo obasaTenbHbiIMKM paboTamMy Ha CPOK OT CTa BOCbMUAECATU O0
[BYXCOT COpoOKa 4YacoB, n1Mbo nuweHneM cBoboabl Ha CPOK OO0 OBYX JIET.

Te Xe OedaHud, COBEpLUEeHHble HEeOAHOKpAaTHO Nnbo rpynnon nuy no
npeaBapuTebHOMY CroBOpPY WM OPraHU30BaHHOM rFpynmnon, Hakal3biBaloTCs
wTpadoM B pa3Mepe OT YeTbIPEXCOT A0 BOCBMUCOT MUHUMAJbHbIX Pa3MepoB
onnarbl TpyaAa uiv B pasmepe 3apaboTHOM nnaTbl UK MHOMO [0X0Aa OCYXAEHHOro
3a nepuop OT 4YeTbipex OO BOCbMMU MecsLeB, MO0 apeCcToM Ha CPOK OT 4YeTblpex
[0 WwecTn mMecsaueB, NMbo nuueHnem cBoOOabl HA CPOK OO0 NATU JET.

HenpaBoMepHbIl 4OCTYN K OXpaHIEMOM 3aKOHOM KOMMbIOTEPHOM MHMOpMaLUunm,
TO ecTb MHOPMaLUM HA MALUMHHOM HOCUTENE, B 3NIEKTPOHHO-BbIYNCIUTESNbHON
MawuHe (OBM) unm ux cetmn, ecnu 370 AEsAHME MOBAEKIO YHUUYTOXEHUE,
6nokupoBaHue, moandukaumio NMbo KonmpoBaHue MHGOPMaLMKU, HapylleHue
paboTtbl 3BM, cuctembl IBM mnm nx cetm, HakasbiBaeTcs WTpadom B pasmepe OT
OBYXCOT 00 NATMCOT MWUHMMAaNbHbIX Ppa3dMepoB onnatbl Tpyda Wanm B pasmepe
3apaboTHONM MnaTbl UAM MHOrO A40X04A OCYXAEHHOro 3a nepuof OT ABYX A0 NSATU
MecsLEeB, MO0 NcrnpaBuUTENbHBIMU paboTamMuy Ha CPOK OT LLIECTU MECSALEB A0 OJHOro
roga, nmbo nuuweHnem cBoboabl Ha CPOK A0 ABYX JeT.

To xe pesaHune, COBEpPLIEHHOEe HeOoAHOKpaTHO nNubo rpynnor nuuy no
npenBapuTesibHOMY CroBOpPY WKW OPraHM30BaHHOM rpynnoin nmbéo nuuom ¢
MCMOJIb30BAHMEM CBOEro CIy>XeOHOro mnoJIoXKeHus, a pPaBHO UMELWUM AOCTyN K
OBM, cucteme 3BM unu mnx cetu, - HakasbiBaeTcs WTpadom B pa3Mepe OT NATUCOT
[0 BOCbMMCOT MUHUMaJbHbLIX Pa3MepoB onnaTbl TPyAa Uan B pasamepe 3apaboTHom
nnatbl UM MHOFO A0X04a OCYXAEHHOro 3a Nepuon OT NATM A0 BOCbMW MECSILEB,
nmMbo ncnpaBuUTeNbHbIMKM paboTaMK Ha CPOK OT OAHOro roga Ao ABYX neT, nmbo
apecToM Ha CPOK OT TpPex A0 LIeCTu MecsaueB, nMbo nuueHnem cBobodbl Ha CPOK
00 naTu net.

B HacToquwee Bpemsa aTumMu npobnemMamMu 3aHMMaeTcsd YnpaBneHue no
9KOHOMMYECkuUM npecTynneHnam MB/L, Poccun. 3akoHopaTenbHasa 6a3a n cynebHas
npakTuka yxe cerogHsi No3BOMSAIOT NPeceydb AEATENbHOCTb GUPM, 3aHMMAIOLLNXCSA
pacnpoCcTpaHeHNeM BOPOBAHHbLIX MPOrpamMm.

[nMaBHBIMW MCTOYHMKAMU MOCTYMNNEHUA BOPOBAHHOIO MPOrpPamMMHOrO
obecrneyeHnss NOTPedBUTENIO ABASIIOTCS TOProBble OpraHu3aummn. IATo Npexae BCero
npoaaBLbl KOMMNbIOTEPOB U KOMMakT-aMckoB CD-ROM. MNpunaBkn MHOMOYUCNEHHbIX
napbkoB 3aBajieHbl NOAAENKaMu, OpraHm3aumm UCnonb3ylT NPOrpaMmMHoOe
obecneyeHne 6e3 HeEOOXOOUMbIX JINLLEH3UIA HA Hero, NpoAaBLbl KOMMbIOTEPOB B
kayecTBe “6ecnnaTHOro NpuUAOXeHUs” ycTaHaBAMBaKT nporpammbl 6e3
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COOTBETCTRBYIOLLLErO paspelleHna npaBoobnagaTenei.

B 1O Xe Bpems, npuobpeTeHne He NULEH3NOHHbLIX MNC MoXeT 06epHyTbCS
TexHu4yeckumu npobnemamMm 1 AOMNONHUTENBHLIMKU pacxogamu. B mutore, nonyums
“B MOAApPOK” OnepauMoHHYI0 CUCTEMY, HaNPUMep, C HeMoJIHbIM HAbopOoM apaliBepoB
VAN CUCTEMOI NMOACKA30K, NONb30BaTe b NEPBLIM AEIOM 00BUHAET B HeaopaboTkax
npon3BoauTens. HenpuaTHOCTM MPOUCXOANAT M B Cllydae YCTAHOBKM MPOrpaMm C
ONCKOB, KYMJIEHHbIX HAa PbIHKE, @ He Y CepTUdULMPOBAHHbIX ANNEPOB (N0 OAaHHbLIM
Cnyx6bl TexHn4eckor nogaepxkn Microsoft, B Poccun npmumepHo 30% 3BOHKOB C
BONPOCaMM NPUXOAUTCS Ha Monb3oBaTtenen HenuueH3moHHoro MO mn Takue
Nnonb30BaTENIM TEXHUYECKOW MOALEPXKN He Mony4aloT).

Jleranuzauusa nNporpamMMHbIX NPOAYKTOB MO3BOJISET peLlaTh Kak TekyLiue,
TaKk U NepcnekTMBHbIe 3a4ayn KOMMNaHWu, NpY 3TOM JINLLEH3UOHHO 4YUCTbIN
(neranbHbIA) NPOAYKT — 3TO NPOrpPamMMHbIA MPOAYKT, KOTOPbLIA COOEPXUT
JIMLEH3VOHHOE COorfalleHne, 9BAgIoLLEECS NEPBbIM MPU3HAKOM, MO KOTOPOMY MOXHO
onpenenuTb NleranbHOCTb NPOAyKTa.

Ecnu npu ocmMoTpe KOMMbOTEPA Bbl HE HaWaeTe CreunanbHOro nakerta c
OOKyMeHTaumen Ha yctaHosneHHoe MO n ceptudukara nogavHHOCTU Ha Hero, To
BaM, CKOpee BCEero, yCTaHOBWIN HENULIEH3VNOHHYIO OMepPauNoHHYI0 cucTeMy. A aTo
NMOTEHUManbHag BO3SMOXHOCTb MONYy4MTb Y TAKOrO TOProBLA WM HEMOJIHYIO BEPCUIO
npoaykta, wnu gedekTHbli anck, nnnm 6ykeT BupycoB. CnvMwKoM Benuka
BEPOSTHOCTb TOro, 4To MO, NnpruobpeTeHHoe TakmmM 06pa3oM MOXET cTaTb MPUYNHOM
cboeB B pabote MHDOPMALMOHHON CUCTEMbI AN MOTEPU BaXHbIX AAHHbIX.

JleranbHble nokynatenu nonay4vyakwT MNpeumyuLecTBa NpuU  MNOKynke
OOMNONHUTENbHBIX NNLEH3UI HA NPaBO YCTAHOBKM MPOrpamMm Mo Mepe pocTta
MacwTaboB ceTu, npu obHoBneHun MC No Mepe BbIXOAA HOBbLIX BEPCUIA,
TEXHUYECKYI0O U MHPOPMALIMOHHYIO NMOAAEPXKY DUPMbl n3rotoButens (Oyaywini
crneumanucT Takxke MOXeT CTaTb U3roTOBUTENEM U NMpoaaBLOM coOCTBeHHbIX C).
Takum o6pasom, npuobpeTeHne NULLEH3NIN SKOHOMUYECKN Bonee BbIFrOOHO, YEM
nokynka Kopobok C NpoayKTamu.

BoT noyemy 3HaHue “npaBun urpbl” Ha pbiHke MC gBnseTca BaxXHOW
COCTaBNgdOLWeEN B CUCTeMe 3HaHuUM cneuuanucta nNo UHPOPMALUOHHLIM
TEXHONOTUAM.

Ona 3awmnTtbl MHTEepecoB npousBoantenenn MNC cos3paHa Accouunauus
npov3BoANTENEN NporpaMmHoro obecneyeHus (BSA), ogHoi n3 uenei KOTopon
aBnsgeTca 6opbba C MCNOMb30BaHMEM U pacnpocTpaHeHnem BoposaHHoro MO. B
cnyyae BbisiBNeHUs GakTOB MUCMNONb30BAHUSA HENULEH3NOHHbIX MPOAYKTOB HOPUCTbI
BSA nopaloT MCKOBbIE 3asiBNEHUS Ha KOMNaHUW-HapywuTenn. NposoaaTca pengpl
B ¢pupmax, npogaowmx guckm CD-ROM ¢ He3akOHHbIMU KOMUAMWU MpPOorpaMm u
dupmax, yctaHaBnMBawLWmMxX “nmpaTckme” KOnMu Ha npogaBaeMble KOMMbIOTEPHI.
Huxe npmBoanTCca psan NONOXEHWU, onpeaenawmx “npaBuna urpbl” Ha pbiHKe
nc.

JIMueH3noHHOe cornaweHve gBngeTcd NepBbiM MNPU3HAKOM, MO KOTOPOMY
MOXHO OMNpefenuTb NerasbHOCTb MPOAYKTA. HA3bIK JIMLLEH3VUOHHOIO COrnalleHus
COOTBETCTBYET A3bIKOBOM BEPCUM KYMJEHHOro npoaykra. Tak, Hanpumep, Kynus
pycckyto Bepcuto OC Microsoft Windows 95, Bbl HailgeTe B KOpOOKe NULLEH3NOHHOE
cornaweHune Ha pPycCkom eaA3bike. MHOrga B KOMMAEKT MOCTaBKU BXOAUT
JNIMLEH3VOHHOE COrfaleHne cpasy Ha HEeCKOMNbKMX A3blKax.

HezaBucumo oT dopMbl npuobpeTeHnsa NpoaykTa JNULEH3Ua Bcerpa
COMPOBOXAAEeT NPOoAYKT nnn B GopMe OTAENbHOrO AOKYMEHTA, AN B BUOE BPE3KMU
B PykoBoacTBo lNonb3oBartens, nan B BUAE CreunanbHO BbIAENIEHHONO TEKCTa Ha
ynakoBKe C OMCKOM (AMckeTamu), Wiv B BuAe cneumansHoro dgamnna. Hanpumep:

JIMUEH3MOHHOE COIMALLIEHWE MICROSOFT

BAXHO - NMPOYUTANTE BHUMATEJ/ILHO!

“HacToguiee nuueH3noHHOe cornaweHune: (oanee CornaweHue) aBngeTcs
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IOPUANYECKMM OOKYMEHTOM, OHO 3akJioyaeTcs Mexay BamMu (Pusnyeckmm umm
lopuamnyecknm nnuuom) mn kopnopauyen Microsoft Corporation (ganee: kopnopaums
Microsoft) oTHOCUTENBHO yKa3aHHOro Bbille NPOrpamMMHOro Npoaykra koprnopauun
Microsoft (ganee: MNporpamma munu MporpammMmHoe obecnedyeHne), BKIOYAOLWEro B
cebsa nporpaMMHoe obecnevyeHune, 3annMcaHHOe Ha COOTBETCTBYIOLUMX HOCUTENSX,
nobble neyaTHble MaTepuanbl U NOOYID BCTPOEHHYIO WAU 3NEKTPOHHYIO
LOKYMEHTaUMIO.

YcTaHaBnuBas, KOnMpys uUan UHbiM 06pa3om ucnonbdys Mporpammy, Bbl TEM
camMblM MNMpuHUMaeTe Ha cebs ycnosus Hactosuwero CornaweHus. Ecnu Bbl He
npuHMMaeTe yc/oBUIA gaHHoro CornaweHus, TO He3aMenNTenbHO BEPHUTE
HEencnonb30BaHHy lporpammy Tyna, roe Bbl ee npuobpenu, u Bam OyayT
MOJIHOCTbIO BOSMELLEHbI BCE YMQYEHHbIE CYMMbI.

Mporpamma 3almiieHa 3akoHaMu U MeXAyHapoAHbIMU cornaweHusamm oo
aBTOPCKOM Mpase, a Takxe APpYyrmMm 3akOHamu v A0roBopamu, OTHOCALUMMUCS K
WMHTEeNNeKTyanbHONn COOCTBEHHOCTW.

lMporpamma nNuUEH3NPYETCH, a He npoaaeTcs.

HacTtoswee CornaweHve gaet BaMm creayowme npasa.

MporpammHoe obecneyvyeHue.

Bbl MOXeTe yCTaHOBUTb 1 MCNONBb30BaTh OAHY KONuio [porpamMmmel naM BMECTO
Hee Ntobylo NpeaplayLLyio BEPCUo 3Tol Xe MporpaMmbl Ha OTAEIbHOM KOMMbOTEPE.
OCHOBHOW NONb30BaTefNb TOF0 KOMMbIOTEPA, HA KOTOPOM YyCTaHoBneHa lNMporpamma,
VIMEET NMpPaBO YCTAHOBUTb BTOPYIO KOMUIO HA MEPEHOCHON UK AOMALLUHWIA KOMMbIOTEP
WCKJTIOYNTENBHO A1 CBOEr0 MCMNONb30BaHUS.

XpaHeHre 1 UCnob30BaHNE B CETU.

PaspelwaeTtca Takxe XpaHUTb WAM YyCTaHOBUTb Konwuio lporpamMmmbl Ha
YCTPOMCTBE (Hanpumep, Ha CETEBOM CepBepe) ANs Toro, 4ToObl AaTb BO3MOXHOCTb
YCTaHOBUTb UK 3anycTuTb [porpamMmmy Ha Apyrnx KOMMNbOTEPaX Yepes BHYTPEHHIO
ceTb. OgHaKo Ana Kaxnoro KOMmMbiOTeEpPa, Ha KOTopoMm [Mporpamma ycTaHoOBNEHA
AN Ha KOTOPOM OHa 3anyllieHa C CETEBOro cepBepa, Heobxoammo npuobpecTu
OTAENbHYI NNUEH3U0. JInueH3una Ha lporpamMmy He [onyckaeT COBMECTHOrO
MCMNONb30BAHNSA UM OOHOBPEMEHHOIO MCMOJMIb30BAHUS HA Pa3HbIX KOMMbIOTEPAX.

JInueH3noHHbIN [lakeT.

Ecnu CornaweHnune BxoauT B cocTaB JlnueH3noHHoro naketa Microsoft, To
paspellaeTcsa caenatb OOMOJIHUTENbHbIE KOMUM NMporpaMMHOro obecnedyeHus,
KONIMY4EeCTBO KOTOpPbIX ykadaHo B CornaweHun. Kaxpoli konuei paspeluaeTcs
Nonb30BaTbCH TaK, Kak 3TO OMNMCAHO Bbille. [onb3o0BaTeNb MMEET NPABO YCTAHOBUTL
[OMNOSIHUTENbHbIE KOMNW HA MEPEHOCHON NN AOMALLHWIA KOMMLIOTEP, KaK 3TO ONUCaHO
BblLLE”.

MTak, npuobpeTas nuueH3MpoOBaHHOE MNporpamMmHoe obecnevyeHue
nosib3oBaTeb:

noJsiydaeT rapaHTMio TOro, YTO KyMui MOJIHYIO BEPCUID, U NMPOU3BOAUTENb
rapaHTMpyeT ee paboTOCNOCOOHOCTb N 0obecneymBaeT TEXHNUYECKYID MOOAEPXKKY;

nonyyaer [C ©6e3 BMPYCOB, KOTOPblE HYACTO MPUCYTCTBYIOT Ha HE3aKOHHO
N3rOTOBMIEHHBIX KOMUSX;

B kopobke ¢ MNC ecTb PykoBoacTteo [Monb3oBaTtensi, KOTOPOe 3HAYUTENBHO
cokpallaeT BPeEMSA OCBOEHUS MPOoAyKTa U MOMOraeT npuobpecT OCHOBHbIE HAaBbIKK
B paboTe 1 HacTpoWke NPoAyKTa NofA Balll KOHKPETHble 3adaqyu.

Pernctpauua n nocnepytouiee nonydyeHve CeuaeTenscTBa O permcrpayum
NMO3BONIUT NOJb30BaTbCs ycnyramu CnyxObl TEXHUYECKOM NOaAep>XKN No TenedoHy.
3aperncTpupoBaHHbIe MoJSib30BaTENN MMEKT BO3MOXHOCTb NpuobpeTeHus
nocneayLmx Bepcuii Npoaykra co CKUAKOM.

Mpexae 4emMm KynnTb KOMMNbIOTEP C NpPeaycTaHOBAEHHBIM MPOrpPaMMHbIM
obecneyeHnemMm, HeoO6XO0OMMO MPOBEPUTh:

Hann4yne B komnnekTe noctaBku K Hannume OoTAENbHOro nakeTa,
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BK/lOYaOLWero ceptuounkaTt NoAJMHHOCTU N OOKYMEHTALMIO Ha NPOOYKT;

Ha cepTudurkaTe OOMKHbI OblTb HAHECEHbI 3aLMTHAs rosiorpaMma U Haanuchb
“Tonbko Ons MOCTaBkU (MW NPOAAXM) C NMEPCOHANbHLIM KOMMbIOTEPOM”;

npogaseL, LO/KEeH NoATBeEPANTb GakT HaIM4Yna AOroBOPHbLIX OTHOLUEHUN C
npondsoautenem MO 1 nokasaTb KOMWIO COOTBETCTBYIOLWLEr0 KOHTpakTa, Ha
OCHOBaHUM KOTOPOro npousBoauTcs yctaHoska [10.

CyuwiecTByeT cneuuanbHoe nporpammHoe obecneyeHne, No3BoONsOLLEE
CeTeBbIM agMUHUCTpPATOpPaM BECTU TeKywuih cOOop AaHHbIX O MPOrpamMMHOM
obecneyeHnn, ycTaHoBNEHHOM Ha ceTeBbix K, 1 NnpoBoanUTbL MX aHanus.

COop [aHHbIX OCYLLECTBASETCA aBTOMaTMYECKM Yepe3 YCTaHOBJIEHHbIE
MPOMEXYTKN BPEMEHM U B COOTBETCTBMM C 3aJaHHbLIMW napameTpamu. PedynbraTthl
cbopa npencTaBnalTCA B BMAE CMNeunanbHOro oTyeTa, No KOTOPOMY MOXHO
onpenenntb GakT Hannymga Ha ceTeBbix MK Tex nporpamMmHbIX NPOAYKTOB, Ha
KOTOpble B OpraHMsaumm He MMEeTCs COOTBETCTBYIOLLMX KOPMOPATUBHbLIX JIMLEH3UN.

CeTeBOli aAMUHNCTPATOP O0/KEH MMETb TOYHbIE AaHHble O konuyecTee MK B
opraHuMsauum m o NnporpaMMHoOM obGecneyvyeHun, KOTOPOoe Ha HUX YCTaHOBMEHO. B
nepByl0 o4epenb 3TO KACaeTCs ONepaumOHHbIX CUCTEM U OPUCHBIX MPUIOXEHUN
(TEKCTOBbIX pPenakTOpoOB, 9NIEKTPOHHbIX Tabnuy, 6a3 paHHbIX), a Takxe
Cneumnann3vpoBaHHOro NporpamMmMHoro obecrnedeHus. Ecnu y omvpmel yxe nmeetcs
OHa WM HECKOJNIbKO KyrMiaeHHbIXx kopobok ¢ MO, AoCTaTOYHO 3aKynuTb TOJIbKO
KOPNopaTuBHbIE NINLLEH3NN HA MPaBO €ro yCTaHOBKM B OpraHn3auunu.

CocTaBnseTcsa kapTta, B KOTOpoi OyaeT yd4TeHo yxe mmetouweecs MO
(neranbHoe M HeneranbHoe). 3aTeM He0OBX0AMMO paccunTaTb Tpebyemoe KOIMYeCTBO
NNUEH3NN, KoTopoe ByneT npuobpeTaTbCs B pamMkax nporpaMmmbl neranvaauum
KoMnaHum. HeobxoammMo paccuymTatb NPUMEPHYKD CTOMMOCTb 3akynaemoro MO wn
JINLLEH3UA N MO3HAKOMUTLCSH C YCNOBUAMU JIMLEH3MOHHOIro cornaweHus. lMocne
3TOro CTOPOHbI MPOBOAAT AeTalbHbli pacyeT CTOMMOCTM KOHTpakTa u ero
onTUMU3aLmio.

CneumanbHble CKUAKM NpenycMOTpeHbl ANis y4ebHbix 3aBeneHuin. CyliecTByeT
T™MN nuueH3uii — Academic. OpraHmsauuu, nognajakowme non cratyc y4ebHbIX
3aBefeHuin, NMET NPaBO Ha NPUOBPETEHUE TaKMX NULEH3UM MO cheumanbHbIM
ueHam. MpaBo npuobpeTaTh akagemMmnyeckne NULEH3NU UMEIOT cleaylolme
opraHmaaumn:

BCe y4yebHble 3aBefeHus, UMeLMe NTMLEH3MM Ha BeaeHne 06pa3oBaTesibHOM
DEeATeNbHOCTW, BblAaHHbIE LIEHTPasIbHbIM OPraHoOM roCyAapCTBEHHOrO yrpaBfieHus,
KypupyloLuymM obpasoBaHue;

aKaJeMNYEeCKME NHCTUTYThI, PUHAHCUPYEMbIE N3 FOCYAAPCTBEHHOIO B0XETa;

nybnnyHble 6ubnMoTEKN;

My3eu;

GONbHULBI Y KIUHUKX NPU BbICLUMX Y4eOHbIX 3aBEAEHMSIX.

Ona adpdeKTUMBHOro MCNoNb30BaHNA UHMOPMALMOHHbBIX TEXHONOMMNI 4acTo
HeobXoaMMbl KOHCYNbTauMK, o0y4YeHMe 1 faxe NpsSMOe ydyacTue npencTtaBuUTenein
paspaboTuvka B peleHnn Hanbonee CNOXHbIX U MaclTabHbIX 3a4ay KJIMEHTOB.
MoaTtomy y npoussoautenei NMNC BO BCEM MUPE CYLLECTBYIOT CEPBUCHBLIE CIyXObl,
nomMoratoLme MHOrMM MUIIMOHAM KJIMEHTOB NPaKTUYECKN BO BCeX cTpaHax. Jliobow
neranbHbl nonb3oBaTtenb NC MOXET BOCMOIb30BaTbLCA BbICOKONPOMECCUOHANbHOM
NMOMOLLbIO CNYX6O TEXHMYECKOW MoaAepXKU MoSib30BaTeENEN NMpPOrpamMmmMHbIX
NPOAYKTOB.

CepBuCHble CNyX0Obl NMPEAOCTaBASOT Chnenylwme yenyru:

6ecnnaTHyl0 TEXHUYECKYID MOAAEPXKY, NpeAHa3HA4YeHHYI0 AN OTBETOB Ha
Tpebyole HeMeaIeHHOM peakumn BOMPOChl MO KOHKpPeTHbIM [1C;

nepuoamMyeckn nybnmnkyeTcs ceexas nHpopmaums, Heobxoammas ASs OLLEeHKH,
pasBEpPTbIBAHMSA, 3KCnayaTaumm nm NOLLAEPXKN NPOAYKTOB MPOM3BOAUTENSA Ha
paboynx MecTax 1 B pamMKax opraHu3auum B LLENOM;
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noanepxka, NiaHMpPoBaHWe, Pa3BEPTbIBAHNE U 0OCTYXNBAHME CUCTEM KITIUEHT-
cepBep, MOCTPOEHHbIX HA MPOAyKTax MpPOU3BOAUTENEN.

yCTaHOBKA, rapaHTUIAHOE W MOCNierapaHTUNHOE CepBUCHOE OOCNyXMBaHue
annapaTHbIX U NPOrpamMMHbIX KOMMIEKCOB N CETEN;

obecneyeHne ypaneHHOro AOCTyna MoNb30BaTeNle K TEXHUYECKUM
MHPOPMALMOHHBIM 6a3aM [OaHHbIX;

0OHOBJMIEHME NMPOrpaMMHOro o6ecrnevyeHns U OoKyMeHTauuun.

Kpome TOro, Ha mMecTe ycTaHOBKM 00OpymoBaHuUSA npepnaraetTcsa psan
OOMNONMHUTENBHbBIX YCAYT:

noaaepxaHve OonNTUManbHOro GYHKLMOHUPOBAHUSA M HACTPOWMKa CUCTEMBbI;

nnaHMpoBaHue, pas3paboTka M MHTerpauus BblYUCIUTENbHBIX CETEN;

npefocTaBneHne pasnanyHbiX MHPOPMALUOHHBIX YCAYT U TEXHUYECKUX
KOHCYNbTaUWn;

00y4eHVe nonb3oBaTesniel U CUCTEMHBIX CMeuuanncToB 3akasdyuka.

Kpome kommepyeckoro pbiHka [C B Mupe CyLLecTBYET, 3HAYUTENbHbIA MO
obbemy dpoHa GecnnatHo (cBOOOAHO) pacnpoOCTPaHAEeMOro NpPorpaMMHOro
obecneyeHus.

OueBMAHO, YTO 3TO O4YEeHb BaXHbIN dakTop ang passutus UT BO BceM mMupe
1N 0COBEHHO BaxHbI ans Poccuun. CAMLIKOM 4acTo Y HAC He XBaTaeT AeHer, YToObl
nprnobpecTn AENCTBUTENBHO HYXHOE NMporpaMmHoe obecrneveHue.

Hanpumep, ®oHa cBoboaHOro nporpammHoro obecnedeHusa (FSF - Free
Software Foundation) npepnctaBnser cob60 BO MHOIMMX OTHOLIEHUSX
WCKJIIOYNTENbHOE SIBNIEHME B COBPEMEHHOM MUpEe nporpammupoBaHus. FSF - 310
nporpaMMmMCTCKaga opraHmsauunsa, 3agadyenn KOTOpPON ABASETCH yCTpaHeHue
OrpaHn4yeHnii No KONMPOBAHUIO, PACMPOCTPAHEHUIO, U3YYEeHUI0 U Moaudukaunm
nporpaMmMm ANna KOMMblOTEpoB. Ana pocTmxeHus aTtoin obwen 3apavm FSF
CTUMYNupyeT pa3paboTky M Mcnonb3oBaHWe CBOOBOAHOro NMPOrpamMMHOro
obecneyvyeHuns. B “MaHudecte GNU”, HanncaHHoMm B 1985 r., B Ka4eCTBE OCHOBHOM
naoen, NnpuBenlwen K BO3HUKHOBEHMIO FSF, BbiaBMraeTtcda Henpuatue npasa
COBCTBEHHOCTM Ha NPOrpammbl.

Oco6eHHOCTN B3aMMOOTHOLLEHWI B COOOLLLECTBE MPOrPaMMMCTOB YaCTO CTaBAT
niopen nepen BbIBOPOM crnefoBaHUS €CTECTBEHHOMY YyBCTBY APYXObl U
B3aMMOMOMOLLM WU MOOYUMHEHUS MNPENATCTBYOLWEro 3TOMY 3aKOHY O
cobcTBeHHOCTU. Mpy ncnonb3oBaHUM CBOOBOAHOINO MPorpamMmMHoro obecrneyeHus
Heo6X0OMMOCTb Takoro Belbopa mMcyesaer.

Co3paHne MHTErpMpoBaHHOM CBOOOOHOM MPOrpaMMHOM CUCTEMbI MO3BOJSET
n3bexaTtb oy6nmpyioLein paboTbl MPOrpaMMMUCTOB (KOTOpas 4HacTo TpebyeTCs TONbKO
no NMpUYMHE HaNM4yMsa NporpamMm B Ybel- nnbo cobcTBeHHocTU). CBoBOaOHOE
pacrnpoCcTpaHeHNEe MCXOAHbIX TEKCTOB MPOrpaMm o6ieryaeT Mx COMPOBOXAEHNE U
npucnocobneHne K HyXaam KOHKPETHOro nonb3oBatens (He TpebyeTca npuberatb
K ycnyram TOJIbKO KOMMaHWUM - BNagenbueB NULEH3UNA HA UCXOLHbIE TEKCThI).
[MoaBnaeTca AOMNONHUTENbHAA U OYEHb BaXHasi BO3MOXHOCTb MCMONb30BaHUSA
XOpOoLero nporpaMMHOro obecneyvyeHus B y4eOHbIX uensax.

OrpaHuyeHne Ha KOMMPOBAHWE MPOrpaMm - 3TO He eOMHCTBEHHbI cnocob
3apabaTbiBaTh AeHbrn. OCHOBHAsA MAEs COCTOMT B TOM, YTO HYXHO MnpojaBaTb He
nporpamMmebl, a Tpya, nporpaMmucTa. B 4yacTHOCTU, MCTOYHMKOM O0XOAA MOXET ObITh
COMNPOBOXAEHME MPOrPaMMHbIX CUCTEM WAN UX HACTPOMKa AN UCMNONb30BaHUSA Ha
HOBbIX KOMMbIOTEPAX WM B HOBbIX YCNOBUSIX, MPEnoAaBaHue u T.A4.

MporpammHoe obecneyeHne FSF gaBnaeTca “cBo6oaHbIM” B OBYX CMbICNAX.

Bo-nepBbix, niobyio nporpaMmmMy MOXHO CBOOOAHO KOMMPOBaTb W NnepenaBatb
KOMY YroaHo.

Bo-BTOpbIX, HAaNM4Yne MCXOOHbIX TEKCTOB nMporpamm obecneymBaeT
BO3MOXHOCTb CBOOOAHOI0O NM3yYeHUst MPOrpaMm, UX yiayylleHUs U pacrnpocTpaHeHus
[opaboTaHHbIX BapuUaHTOB.
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Cyob6a KOHKypeHUuuu nporpaMmMHoOro obecnedyeHns pasfiMyHbIX
NPOM3BOANTENEN, B 3HAUYNTENIbHOM CTEMEHM 3aBUCUT OT NO3ULMN N MOALEPXKKMU
coobLecTBa He3aBUCUMbIX Pa3paboTynMKkoB U nonb3oBaTenei. CBoboaa Bbibopa
pa3paboTiNKOM CBOEr0 MHCTPYMEHTA O0BOJIbHO CUIbHO OrpaHuyeHa Creayowmmm
YCNOBUSAMMN:

€ro JINYHBbIM OMbITOM;

HeobXoAMMOCTbIO NMPEEeMCTBEHHOCTU C npeabliaywyMmn HapaboTkamu;

NOXeNnaHUIMM 1 BO3MOXHOCTSAMU 3aKa34yuka;

npoYnMn 06CTOSATENLCTBAMM.

OauH M3 noaoxonoB No BbIGOPY CUCTEM mMporpamMmHoro obecrneyvyeHus
Pa3/IMYHOrO HA3HAYEHMS COOEPXUT Cnenylolme pekoMeHaaLmu.

1. OQHMM M3 rNaBHbIX 31EMEHTOB SIBNSIETCH BbIOOP MPOrpaMMHbIX CPeacTs,
KOTOpblEe Pa3BMBAIOTCSA 3BOJIIOLMOHHBIM MyTeM. YTO 03HayaeT - B OCHOBE BCEX
VHHOBAUMI Niexat yXe CyLLeCTBYIOLME peLlleHns, 06nacTb AENCTBUS KOTOPbIX MO0
pacwupeHa (Hanpumep, Nepexon OT NoKalibHbIX MoAenen K ceteBbiM), NMbO
LOMOSIHEHA HOBbIMU PyHKUMAMU. pyM 3TOM COOTBETCTBYIOLLEE PA3BUTUE AOJIKHbI
MMETb MPaKTUYECKN BCE OCHOBHbIE TEXHOJIOTUNU:

OonepalnoHHblE CUCTEMBI;

nokanbHble cpeacTBa paspaboTku;

CETEBbIE pELUEHUS;

odpuUCHbIEe MakeTbl O/ KOHEYHbIX NOSib30BaTENEN.

2. JonmxHa cobnoaatbCsd KOMMAEKCHOCTb U BbiCOKAs CTeneHb MHTerpauum
peweHnin. Heobxoaumo, 4Tobbl  MMeNcs NoNHbIN Habop CpeacTB AN peann3aumm
npakTu4eckn Nbbix 3a4ay, OPUEHTUPOBAHHBLIX Kak Ha Mosib30BaTeNel, Tak U Ha
pa3paboTyMKOB Pa3HOro ypoBHSA. KOHEYHO KaXKablii KOHKPETHbI KOMMOHEHT MOXET
ObITb JyYyLLE WU XYXE CBOMX aHANOroB, HO KOMIMIEKCHOCTb U MHTErpauus Mexany
KOMMOHEeHTaMn A0JiKHa OblTb YETKOM.

3. BaxHbIM 31€MeHTOM A0JKHbI ObiTb MPUHLMMLI OTKPLITOCTU U NMOAAEPXKU
aNbTEPHATUBHBIX TEXHOMOMMIA, B TOM YUCIE U KOHKYPUPYIOLLMX.

4. BaxHblM (HakTOpPOM SBASIOTCS PeELLUeHMs Mo Jlokanmaauum o6LeCcncTEMHbIX
MNC v aganTaunn Mx 419 HALMOHASbHBIX YCIIOBUNA.

5. B obnactu NC gns Internet Heo6xoaMMo yaensaTb BHMMaHNE BO3MOXHOCTSM
KaK KJIMEeHTCKOW, Tak 1 cepBepHoi yacTtu MNC, B TOM 4nucne cpencrsaM CO34aHus
Web-cepBepoB. XOT9 04eBMAHO, YTO NO Mepe pacwumpeHua Internet oCcHoOBHblE
BO3MOXHOCTM KOHEYHOro nosib3oBartens OyayT onpenensatbCs He TUMOM €ero
Opoysepa (PpyHKUMOHANbHbIE BO3MOXHOCTU KOTOPbIX YXe& celyvac CUbHO
cOnmM3nnncek), a MMEHHO CepBEpPOM.
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SAOAHUSA 019 CAMOCTOSATE/IbHON PABOThI

3apaHve 1. CocTaBbTe NOrMYECcKylo cxemy 06asdbl 3HaHWIA N0 TEME IOHUTHI.

CoBpeMeHHbIVi l'yMaHuTapHblii YHUBepcuTeT

80



3apaHne 2. M1306pa3nTte Ha CXeMEe OCHOBHbIE KOMMOHEHTbI MPOrpamMMHOro
obecneyeHua paspabotumka AUC

3apaHve 3. BnuwuTte B npeacTtaBneHHylo Tabnuuy copepxaHue paboT Ha
cTaamn pas3paboTkm TexHuyeckoro 3agaHus Ha AMIC no atanam

Cranust paspa- Oransl paboT Coneprxanue padoT
0OTKH

Texuuueckoe 3a-|1. OOGOCHOBaHUE He-
nanue (T3) 00XOIMMOCTH  pa3pa-
ootk AVIC

2. HWccnenoBanusi B
MpeMETHOH  obuac-
T AUC

3. Pa3pabotka u yr-
BepxseHue T3

3apaHue 4. Bnuwunte B npencraBieHHyilo Tabnuuy cogepxaHue paboT Ha
cTaguun paspaboTkn ackmaHoro npoekta AVIC no atanam

Craust Oransl paboT Copneprxanue padoT
pa3paboOTKu

Ocku3Hblii npoekr [ 1. Paspabotka OIT
(B3I ANC

2. YrBepxkaenue OI1
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3apmaHue 5. Bnuwunte B npencTaBfiieHHylo Tabnuuy copgepxaHue paboT Ha
cTaguu paspaboTku TexHudeckoro npoekta AC no atanam

Craaust Oransl paboT Conepxanue padboT
pa3paboTKi
Texunueckuit 1. Paspaborka TII
rpoekt (TII) ANC

2. YrBepxkaenue TI1

3agaHve 6. Bnuwute B npencTtaBiieHHyl0 Tabnuuy copepxaHue paboT Ha
ctagmn paspaboTku pabodero npoekrta AVMIC no atanam

Cragus paspa- Oransl paboT Copeprxanue padoT
OOTKH

PaGounit mpoekr | 1. Pa3zpaboTka KoM -
(PID) norent AUC

2. PazpaboTka pabo-
4yell JOKyMEHTaLU

3. HcnpITaHust KOM-
nmoaenT AVC u c6op-
Ka
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3apaHue 7. BnuwnTte B npeacTaBneHHyo Tabnuuy coaepxaHme paboT Ha
cTagmmn conpoBoxaeHna AUC y 3akasymka no atanam

Craaus paspa- Oransl pabot Conep>xanue paboT
0OTKH

ConpoBoxzaenue |1. Hakorenue nan-
ANC y3aka3unka |HBIX B XOJ€ JIKCIUTY-
ataru ANC

2. Momdukanus
AHC u mepexon Ha
HOBYIO BEPCHIO
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TPEHUHI YMEHUN
[Mpymep BbINONHEHUSA yrpaXHeHUs Ha ymeHue Nel

1. NMowmck B Internet nHdpopmaumm o TexHuueckoir noppepxke no MNC
ana co3paHua Web-cepsepoB MeToaOoM BBOAA KJ/IOYEBbIX CJ/IOB 4yepe3
KHonKy “IMounck”.

3apaHue

Haintn B Internet ncxogHsie koapl knaccos JDK Ha a3bike Java no agpecy:

http://java.sun.com n Npon3BecTn AafbHENLLNIA NOUCK BBOLOM KJIOYEBbIX
C/OB 4Yepe3 kKHonky [Mounck.

(MoxeT 6bITb Mcnonb3oBaH npoBoaHuk Microsoft Internet Explorer nnm
Netscape)

CoxpaHnTb HangeHHylo vHdopMaumio B darne jav_klas.htm.

PeweHune

Ne Anroput™ KonkpeTHoe cooTBeTCTBHE JaHHOIi cH-

njn TyalUH NPeII0KEHHOMY AITr0PUTMY

1. | 3amyctuTh PoBOHUK (Opay3ep) JIBOWHOM HIeMYOK “MBIIK’ TO 3HAUKY
[IPOBOTHUKA

2. | Orkpeith MeHmO File (Daiin) JIBOWHOM MIETYOK “MBIIM” 1O KHOIMKE
«Daitm»

3. | Orkpsith noameHto Open (OTkpbITh) | JIBOMHON IM€TYOK “MBIIM” 10 KHOIKE
«OTKpbITH»

4. | HaGpatb B okHe “Anpec” URL HyxHo- | HaGpaTh B OKHE “Anpec”

0 00BbEKTa U “BBOJT http://java.sun.com 1 Haxats Enter

5. | Ha otkpemiueiics Web-crpanuiie mpo- | JIBoiiHONH MmIETYOK ‘MBI’ TIO KHOITKE
M3BECTH JanbHEHMIMKA mmoucKk BBojoM | [Tonck, BBectr: Java, JDK, class 1 HaxkaTb
KITFOYEBBIX CJIOB Enter

6. |IlonyurB B OKHE NPOBOJHMKA HaijeH- | B okHe npoBomHMKa mosiBUIIACE MHEQOP-
HyI0 HH()OPMAIIMIO COXPAaHUTh €€ B BH- | MallMsl, €CTH PE3YIbTaT MOJOKHUTEIBHBII
ne daiina Ha cBoeM 1K, ecmu pe3ynb- |B Menro File (Daiin) MBOWHBIM IIEITIKOM
TaT MOJIOKUTEIBHBIN “mpim” 1o uMeHn Save as... (Coxpa-
HUTH KaK...).

B oTkpbBIIEMCS TMATIOTOBOM OKHE Ha-
opars jav_klas.htm u Haxxars Enter.

Pewute camocTosiTENbHO:
3apaHue 1.1.

Hantu B Internet gaHHble O NocnegHWX HOBOCTSAX B MCMOJSIb30BaHUM A3biKa
Java no apgpecy: http://java.sun.com n npousBecTn ganbHEMWNIA NOUCK BBOAOM
KJIO4EBbIX CNOB Yepe3 KHOMKy louck.

(MoxeT 6bITb Mcnofb3oBaH npoBoaHuK Microsoft Internet Explorer nnun
Netscape)

CoxpaHnTb HangeHHylo nHdopmMaumio B darne jav_new.htm.
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3apaHue 1.2.

Hantm B Internet uHdopmaunio 06 MHCTPYMEHTaNbHbIX CpeACcTBaAx
(komMnunaTopbl, CpeacTsa NpPocMoTpa U T.4.) Ana a3bika Java no agpecy: http://
java.sun.com 1 NPOM3BECTU AaNbHENLIUA NOUCK BBOLOM KJIOYEBLIX CJ/IOB 4Yepes
KHOMNKy [lMownck.

(MoxeT ObITb Mcnonb3oBaH NpoBoaHUK Microsoft Internet Explorer nnnm
Netscape)

CoxpaHuTb HamgeHHyio nHdopmaumio B danne jav_kurs.htm.

MpyMep BbIMNOAHEHUS YAPaXHEHUS TPEHUHra Ha ymeHmne Ne2

2. Mouck B Internet uHndopmauum o TexHudeckon noppepx ke bupm-
npounssoautenein UT yepe3 aapecHyio CTPOKY BBOAOM KJlOYEBbIX CJIOB

3apaHue

Hantn B Internet rnaBnyio Web-cTpaHuuy dupmbl “Sun microsystems” no
agpecy:

http://www.sun.ru ;

(MoxeT 6bITb Mcnonb3oBaH nNpoBoaHMK Microsoft Internet Explorer nnnm
Netscape).

[MpoBecTn panbHenWwnin NoMck nHdopmaumnm 0 TEXHUYECKOW NOoAAep>XKe
cepBepoB pupMbl “Sun microsystems” 4yepe3 agpecHyto CTPOKY BBOAOM K/HOYEBbIX
CNoB.

M3yunTb copmepxaHne 1 BbIBECTM Ha neyathb.
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PeweHue

Ne Anroputm KoHkpeTHoe co0TBeTCTBHE TaHHOI CH-

T TYalUH NPe1JI0KeHHOMY AJTOPHUTMY

1. | 3amycruTh MpoBOAHUK (Opay3ep) JIBOWHOM mIeMIOK “MBIIK’ IO 3HAYKY
IIPOBO/THUKA

2. | Orkperts Menro File (Daitn) JIBotiHO# memyok “mpinm’ o nmeHH File
(Patim)

3. | Orkpeits noamento Open (Otkpbits) | [IBoiHON miem4ok “Mblmm” MO0 WUMEHH
Open (OTKpbITh)

4. | HaGpats B okHe “Anpec” URL HyxxHO- | HaGpaTth B OKHE “Anpec”

ro o0ObeKTa u “BBOX http://www.sun.ru u Haxkatb Enter

5. | TonyurB B OKHE MPOBOJHHKA ITIaBHYIO | B OkHE npoBomHMKa mosBUIIACh HHEGOP-
Web-ctpanuiy QupMbl - MPOM3BOAM- | MalMsl - I[IaBHast Web-ctpanuna ¢up-
Tens [IC, 03HAKOMUTHCS € ee cojiep- | MBI“Sun microsystems”. O3HAKOMBTECH C
YKaHHEM ee coJIepKaHNeM

6. |Haiitn mudopmamio o TexHHUECKOH | B ampecHyro CTpoKy BBEIUTE KOMAHIY g0
TO/IICPYKKE  CEepBEpOB  (PUPMBI  Yepe3 | U Jaiee 4yepe3 mpolenn — server, service.

aIPECHYIO CTPOKY Internet Explorer HauHeT NMOMCK C MCHOJTb-
30BaHUEM 3apaHee OIPEJIeNICHHOM cHCTe-
MBI [TOHCKA.
7. | Pacredatate Web-crpanwty Ha nprH- | J[BoHHOI medok “MbImm’” mo “ropsdeit’”
Tepe KHOTIKE C H300paKeHIeM IIPUHTEpa.

Pewnte camMoCTOATEJIbHO:
3apaHue 2.1

Haintn B Internet rnasrnyto Web-cTpaHuuy dupmbel “Microsoft” no agpecy:

http://www. microsoft.ru ;

(MoxeT ObITb Mcnonb3oBaH nNpoBoaHMk Microsoft Internet Explorer nnm
Netscape)

lMpoBecTn panbHenWnii Nouck nHdopmaLmm 0 TEXHNYECKOW Noapep>XKe
NPOrpamMMHoON NPOAyKUUM GUPMbI Heped aapeCcHyio CTPOKY BBOAOM KIIOYEBBLIX C/IOB

M3yunTb copepXaHne n BbIBECTU HA Mevathb.

3apnaHue 2.2.

Haintn B Internet rnasryio Web-cTpaHuuy dupmbl “Compaq” no agpecy:
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http://www.compagqg.ru ;
(MoxeT 6bITb Mcnonb3oBaH npoBoaHUK Microsoft Internet Explorer nnnm
Netscape)
[lpoBecTn panbHenwnii NOUCK MHPOPMaLNM O TEXHUYECKON Mnoamepxke
paboynx CTaHuMin GUPMbI YepPe3 aapecHylo CTPOKY BBOAOM KIHOYEBBIX CIIOB
M3yunTb copep>xaHue M BbIBECTU Ha Mneyvartb.

Mpumep BbINONAHEHUS YNPaXHEHUS TPeHuHra Ha ymeHue Ne3

3. NMowmck B Internet yepe3 appecHy0 CTPOKY BBOAOM KJIIOYEBbIX CJIOB
nHbopmauum 06 obGyyeHuu nonb3oBateneit pupmamm-npousBOAUTENAMU
ur

3apaHue

Haittn B Internet 4yepes agpecHyio CTPOKY BBOAOM KJTHO4EBbIX CIOB MH(OPMaLMIO

06 oby4yeHun nonb3oBaTenen pupmMoin “Sun microsystems” a3biky Java

(MoxeT 6bITb Mcnonb3oBaH nNpoBoaHUK Microsoft Internet Explorer nnm

Netscape)
CoxpaHuTb HangeHHyo nHdopmaumio B danne jav_educ.htm.
PeweHnue

No AJiropuTm KoHkpeTHOE COOTBeTCTBHE TaAHHOI CH-

njn Tyaluu NPeI0KeHHOMY aJIr OPpUTMY
1. | 3amycTuTs npoBoaHUK (Opaysep) JIBoWHOW MmIeN4YoK “MBIMH~ TIO 3HAYKY
MPOBOTHUKA

2. | Orkpeith Mento File (Daiti) JIBOMHOM HIETYOK “MBIIK” TI0 KHOIKE
«Daiim»

3. OtkpbITh ogMeHto Open (OTKpbITh) | JIBOWHO#N IMemuoK ‘MBI’ MO KHOIKE
«OTKpBITHY

4. | Haiitu waboOpManmio o TexHWYecKol | B anpecHyro cTpoky BBeIuTe KOMaHIy g0
TOAIepKKE cepBepoB GUPMEBI 4Yepe3 |u manee depes mpoben — educate, service,
a/IpecHyI0 CTpPOKY BBOJOM KIIIOUeBBIX |Java u Haxare Enter. Internet Explorer
CIIOB Ha4YHEeT MOWCK C MCIIOJIB30BaHHEM 3apaHee

OTIPE/ICJICHHON CHCTEMBI IIOHCKA.

5. |IomyuuB B OKHe NPOBOIHMKA HalneH- | B okHe mpoBomHmka mosBmiack WHEGOP-
HYI0 HH(OPMAIUIO COXPAHHUTDH €€ B BH- | MALIAS, €CIH PE3YNIbTAT IOJIOKUTEIbHBIN
ne ¢daiina Ha cBoeMm IIK, ecimu pe3yns- |B MeHto File (Paiin) ABOMHBIM LISTYKOM
TaT MOJIOXKUTENIbHBIN “Mpimn”’ mo wMeHH Save as... (Coxpa-

HUTb KaK...).
B oTKkpbIBIIEMCS IMAJIOTOBOM OKHE Ha-
Oparb jav_educ.htm u Haxkath Enter.
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Pewnte camMocCTOATEJIbHO:
3apaHue 3.1.

Halitu B Internet yuepes agpecHylo CTPOKY BBOJOM KJIOHEBbLIX C/TOB MHDOPMALLMIO
06 00yyeHuun nonb3losateneii pupmoin Microsoft nopnepxke OC dupmbl

(MoxeT 6bITb Mcnonb3oBaH npoBoAaHWK Microsoft Internet Explorer nnm
Netscape)

CoxpaHuTb HanaeHHyio nHdopmaumio B danne ms_0S.htm.

3apaHue 3.2.

Haintn B Internet yepes anpecHyio CTPOKY BBOLOM K/HOYEBBIX CI0B MHOOPMALLMIO
06 o6yyeHunm nonb3oBaTtenenn Gupmoin SYBASE wucnonb3oBaHuio
MHCTPYMEHTaNbHOro cpeactea paspabotku PowerBuilder

(MoxeT 6bITb Mcnonb3oBaH nposoaHuk Microsoft Internet Explorer nnu
Netscape)

CoxpaHnTb HanaeHHylo nHdopmaumio B ¢arine PB_kurs.htm.

CoBpeMeHHbIVi l'yMaHuTapHblii YHUBepcuTeT
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