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OUOAKTUYECKUINA NJIAH

CuctemHoe MO pa3pabGoTKM M COMPOBOXAEHUS MNPUSTOXKEHUN
B ceTax OBM. TexHonorus “knneHT-cepBep”. PacnpeneneHHble 6a3bl AaH-
HbIX. CpeacTBa OocTyna kK pecypcam rnodanbHbix cetenn. Cpencrtea pa3pabdoT-
KM MpunoxeHuni B cetax 9BM. UHTepdeiichl

OnepauuoHHble cuctembl ceteir OBM. OcHoBHble ceTeBble OC.
Windows NT. Cnyx6a katanoroB. Paiinosasa cmcrema. ADMUHUCTPUPOBaHME
1 MOHUTOPUHT. Be30nacHOCTb 1 0TKa30YCTOMYMBOCTbL. PaboTa B rnobasbHbIX
CeTax.
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NEPEYEHb YMEHUN

Ne YMmeHnue ANTOpPUTMBI

n/m

1. | Hammcanne SQL 1. Onpenenurs b1 aJist BEIOOPKH J1a HHBIX.
3ampoca Ha BEIOOp- | 2. Omnpenenuts Nods i BEIOOPKH /12 HHBIX.
Ky JaHHBIX U3 BJ] 3. Omnpexnenuts ycnoBus BEIOOPKH Ja HHBIX.

4. Tlomnocteio HammcaTh SQL 3ampoc.

2. | Onpenenenue uc- 1. Cuaurath U3 Opoy3epa MOTHBINA aapec y3ia.
nosb3yemoro npo- | 2. Ilo azmpecy omnpenenurh HCHOIb3YeMbIH
TOKOJIa, UMEHH J10- MPOTOKOJI, MMS JIOMEHA HIIM aJpec y3ia B
MEHa U ajipeca y3ia JIOMEHE.

B JIOMCHE

3. | YcraHoBka npas 1. Bribpate (BeimenuTh) TpeOyeMbie ITUCKH,

JIOCTyTIa K JHFCKaM, TOMa, KaTaJIOTH W/ WU (a AIIbL.
ToMaM, kataigoraM | 2. OTKpbITh OKHO «CBOMCTBa» BBIOPAHHBIX
1 ¢aiinam (ToIbKO 00BEKTOB.
qutsa (paiinosoii cuc- | 3. BriOpats 3akmanky «bezomacHOCTY.
teMbl NTFS) 4. B nanenu «Pa3pelieHus» HaxaTb KHOIKY
«PaspereHus.
5. YcraHoBuTH mpaBa JocTyna ISl HY KHBIX
TPYIII ITOJIb30BaTENeH.

4. | YcraHoBKa IpaB 1. Bribpate (BeimenuTh) TpeOyeMble ITHCKH,
ayauTa JIs TPYIIT TOMa, KaTaJIOTH W/ WK (a HIIbL.
MOJTIB30BaTENEH 2. OrtkpoiTh OKHO «CBOMCTBa» BBIOPAaHHBIX
(TonmbKko 1 Gaii- 0OBEKTOB.

JIOBOH CHCTEMBI 3. BriOpats 3aknanxy «be3omnacHOCTBY.
NTFS) 4. B nanemu «AyIur» HaXaThb KHOIKY «A y-
TIATY.
5. VYcraHoBuTh mapaMeTpsl ayAuTa IS HY K-

HBIX TPYMII 0J b30BaTeIe.
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TEMATUYECKUA OB30P*

1. CAICTEMHOE MO PASPABOTKHN U COMPOBOXXAEHUA
NMPUJIOXXEHUUN B CETIX 3BM

1.1. TexHonorus «KJINEHT-cepBep»
1.1.1. ApxuTekTypbl 6a3 AaHHbIX

O6wwmii cocTaB cpeacTsB, HeOOXoaMMbIX AN paboTbl ¢ 6HazamMn JaHHbIX
(BA), npueeneH Ha puc. 1.1. CornacHo aToi obLer CXxemMe MMeEeTCS Lienoyka
lMpunoxenne - MawmHa B[] - B/]. MNMpunoxeHne anseTcss cOOCTBEHHO
nporpammon onsa pa6otel ¢ B[, MawunHa B[, — 910 Habop CEPBUCHBLIX
OMbMoTEK, BbINOMHALMIA AecTBUA No goctyny K B, (¢ yuetom Tvna B, n
MEecTa MX PacnonoXeHusl) 1 NpoBepke ux npaBunbHOCTU. CyllecTByeT
HECKOJIbKO TMMOB MalwunH B/l B 3aBUCMMOCTU OT UCMOb3yeMblx Tunos B, —
Hanpumep, dupmbl Borland (BDE — Borland Database Engine).

| BJI |

‘ Mammuna BJ1 ‘

-~

Ipunosxenue i
pabotst ¢ BJT

Puc. 1.1

Mexay TeM, MECTOMNONOXEHMNE OTAENbHbIX 9N1IEMEHTOB JAHHOW LLENOYKMN
onpenensgeTrcs UCNoNb3yeMoO apxXMUTekTypon. B HacToduwee Bpemd
BbIOENSOT cnenyowme apxmtekTypbl B1: nokanbHble B1; apxutekTypa «ain-
cepBep»; apxXUTEKTypa «KIIMEHT-CEePBEP»; MHOMO3BEHHAA apXUTEKTypa.

Moo, cepBepoM NMOHMMAETCHd KOMMbIOTEP, NMPefoCTaBNAlOWMA CBOU
pecypcbl A9 COBMECTHOro Mcnofnb3oBaHua B cetu. KnumeHT - 370
KOMIMbIOTEP, OCYLLECTBASIOLWMA OOCTYMN K pecypcam Apyroro KoMnbloTepa,
npeaocTaB/iEHHbIM B COBMECTHOE MCNoJsib30oBaHne. Pecypcom sBngeTcs
nobas 4acTb KOMMbIOTEPHOM CUCTEMbI (AUCK, NPUHTEP, NamsaTb U T.4.),
KOTopas MOXeT OblTb NpPefoCTaB/ieHa NporpaMMe BO BpemMs paboTsbl.

* XnpHbIM WIPNGTOM BbIAENEHBI HOBLIE MOHATUS, KOTOPbIE HEOOXOAMMO YCBOUTbL. 3HaHWNE
3TUX NOHATUI OyAET NPOBEPATLCS NPU TECTUPOBAHUN.

CoBpeMeHHbI M'yMaHuTapHbIii YHUBEpCUTeT
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Mpn paboTe ¢ nokanbHbIMM Ga3amMu gaHHbIX (puc. 1.2) camu B[,
PaCMNONIOXEHbI HA TOM Xe KOMMbIOTEPE, YTO 1 MPUIIOXKEHUS, OCYLLIECTBASIOLLME
[ocTyn K HUM. PaboTta ¢ B[] naet B 04HOMOJIb30BaTE/IbCKOM pPexnmMe, a BCIo
OTBETCTBEHHOCTb 3a BbINOJIHEHME 3anpocoB K Bl n nopnepxaHune ee
LLEeNIOCTHOCTN HECET MPUNOXEHME.

KOMﬂblﬂTep NoJb30BaTEJIHL

| Bl |

TIpunoxenue nums
paGotei ¢ B /1

Puc. 1.2

Ina ocywecTtBneHns pexunma KONAEKTUBHONO A0CTyna K AaHHbIM
(MHOroNoNL30BaTENBLCKOro pexurma paboTbl) OGbinia NpenoXeHa apxuTekTypa
«pann-cepsep» (puc. 1.3). MNpun pabote B Takon apxutektype b u
MPUIOXEHNE PaCroSIoXeHbl Ha danoBoM cepsepe ceTu (Hanpumep, Novell
NetWare). B aToM cnyyae BO3MOXHa MHOroroJsfib3oBaTenbckas padoTa C
onHom n Ton xe B[, Korga Kaxaplh nosib3oBaTeNb CO CBOEro KOMMbOTEPA
3anyckaeT NMpUioXeHne, pacnosiokeHHOE Ha CeTeBOM cepBepe (9To
HeobOxoaAMMO Ona cobniaeHnusa BCEMU MONMb30OBATENSIMU MPUHSATBHIX U
0OVHaKOBbIX NpaBwun padoTbl ¢ Bl). Torga Ha KOMMbIOTEPE MOJb30BaTENA
3anyckaeTcd Konus npunoxeHund. No kaxagomy 3anpocy K B, n3 npunoxeHus
BCe AaHHble 13 Tabnuu B nepepatoTcs Ha KOMMbIOTEP MOMAbL30OBATENS,
npu4emM HEe3aBUCMMO OT TOro, CKOJIbKO peajsibHO HYXHO OaHHbIX ONs
BbINOJIHEHMS 3anpoca.

Kaxabi nonb3oBaTesib UMEET Ha CBOEM KOMIMbIOTEPE JIOKAsTbHYKO KOMUIO
OAHHbIX, BPEMS OT BpeMeHM 0OHOBIAEMbIX U3 peanbHon B, pacnonoxXeHHon
Ha ceTeBOM cepBepe. [Mpr 3TOM NSMEHEHUS, KOTOPbIE KaXabl NOJSIb30BaTE b
BHOCUT B B/1, MOryT ObITb O ONPenEeNIeHHOr0 MOMEHTA HEN3BECTHbI APYI MM
nosib3oBaTensaM, YTO OefaeT akTyalbHOW 3agadyy CUcTemMaTu4eckoro
0BHOBMEHNS [A@HHbIX HA KOMIMbIOTEPE Nosib30BaTeNs ua peansHo b, Opyron
aKkTyanbHOW 3apavyen aBndeTcsa OGNOKMPOBAHWE 3anucen, KOTOpble
M3MEHSTCA OQHMM U3 Monb3oBaTenein (3To HeobxoauMo O TOro, YToObI

CoBpeMeHHbIit N'yMaHUTapHblii YHMBEpcUTeT
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Cereroii ceprep

| b1 |

Hannvie u ynpasnsiowan
uHpopmarisn

‘ Komua BJI ‘

‘ Mamuna BT ‘

ES

Ilpunoxenue aAn4a
paGoteic BJT

I{mfmmeep NnoJib30BaTeJ I

Puc. 1.3

B 9TO BPEMS OPYroi Nonb3oBaTesSlb HE BHEC U3MEHEHUS B 3TU XK€ [AaHHbIE).
B apxutektype «dann-cepsep» BCA TAXECTb BbINOJIHEHUSA 3anNpPOCOB K
B »n ynpaBneHnsa uenoCTHOCTbLIO B/l NoXnTCsa Ha NpunoxeHne nonb3osarte-
nq. Bl Ha cepBepe ABAAI0TCA NACCMBHbLIM MCTOYHUKOM AaHHbIX. KapayHanb-
HbIX OT/INYMIA C TOYKMN 3PEHUSA aPXUTEKTYPbI MEXOY OAHOMOb30BaTENbCKOWN
aApPXUTEKTYPON U apXUTEKTYpOn «daiin-cepsep» HeT. I B TOM, U B UHOM CIy-
yae npumeHsiloTca nokaneHble CYB[ (npunoxeHue — mawwuvHa Bl1). Cama
B B aTOM cnydyae npeacTtaenaseT cobor Habop Tabnuu, MHAEKCHbIX dainos
1 np. XapakTepHbIMU MPUMEPOM UCMOJb30BAHUS apXUTEKTYPbI «dann-cep-
Bep» ABNanAncb cuctemol Tvna FoxPro, Clipper, Paradox n ap. B xone akcn-
nyataumm Takmx cMcTem Oblnn BbIIBNEHbI 00LUMe HeaocTaTku ¢arii-cepBep-
Horo nozaxoza rnpuv obecrne4yeHnn MHOIrornob30BaTe/IbCKoro AocTyna K b/].
OHun cocTOAT B CnenyloLem:
* Bca TaxecCTb BblMUCINTENBHOM HArpy3ku npu goctyne K B noxutca
Ha NPUIOXEHMNE KNMeHTa, YTO ABAgeTCs CneAcTBMEM MNpuHLMna
06paboTkn nHpopmMaumn B cuctemax «dann-ceppep» — rnpu Bblaadye
3anpoca Ha BbIOOpPKY MHGOopMauum 13 Tabnmupbl Ha KITMEHTCKOE MECTO
KonmpyeTcs Bcd Tabnmua 1 TONbKO 3aTEM OCYLLLECTBASIETCS BbIOOPKa
HY>XHOW MHdOpMaLUN.
+ JlokanbHble CYB[, MCnonb3yloT Tak Ha3biBAEMbIi HABUTALMOHHbIN
NOAXOM, OPUMEHTUPOBAHHLIA HAa pPaboTy C OTAENbHBIMU 3aNUCAMMU.

CoBpeMeHHbI M'yMaHuTapHbIii YHUBEpCUTeT
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+ He onTmanbHO pacxoayloTCs PECYPChl KIIMEHTCKOrO KOMMbIOTEPA U
ceTn. Hanpumep, ecnu B peaynbtaTe 3anpoca HeobXxoaMmMo Noy4nTb
5 3anucein na tabnmupl o6bemom 10000 3anuvceit, sce 10000 3anu-
cel 6yayT ckonMpoBaHhbl ¢ dain-cepeepa Ha KIIMEHTCKMNIA KOMMbIOTEP.
B peaynbTate BO3pacTaeT ceTeBon Tpaduk M yBEAUYMBAOTCSH
TpeboBaHMs K annapaTHbIM MOLLHOCTSIM KJIMEHTCKOrO KOMMbOTEpa.
3amMeTum, 4To MOTPEBHOCTN B MOCTOSHHOM YBEIMYEHUU BbIHUCIIU-
Te/bHbIX MOLLHOCTE KIIMEHTCKOro KomrbloTepa oOyC/oBAMBAOTCA
He Tonbko pazButuem MO kak TakOBOro, HO M BO3paCTaAHUEM
obpabaTtbiBaeMblx 06bEMOB MHDOPMALUN.

Ob6ecneyeHne UuenocTtHocTy B, NnponsBoanTCs U3 NPUIOXKEHU. ITO

NOTEHUMANbHBbIA UCTOYHUK OWIMOOK, Hapylalwmx GU3NYECKyo u

JIOTMYECKYI LUEenoCTHOCTbL BJl, mMOCKONbKY pasdnnyHblie NMPUIOXEHNUS

MOryT NMPON3BOAUTb KOHTPOJb LIEIOCTHOCTU MO-Pas3HOMY, B3aMMO-

nckyalwmmMmmn cnocobamm, Unv He NPON3BOAMTL TAKOrO KOHTPOSIS

BOBCe (ropasno apodekTuBHee ynpaenate B ns egnHoro mecrta um

no eauHbIM 3akoHam). [MoaTomy Ge3onacHocTb Npu paboTe B

apxuTekType «dann-cepBep» HeBbICOKA (MO CyTW, OCYLLECTBNSETCS

TOJIbKO Ha YpOBHE (anfioBO CUCTEMBbI) N BCerga npucyTCcTByeT

3NEMEHT HeonpeaeneHHOCTU.

« CekpeTHOCTb M KOHUAeHUManbHOCTb Npu paboTte ¢ B B
apxuTekType «darn-cepep» 06ecnednTb Takke TKeNo — noboi,
KTO MMEET AO0CTyN B KaTanor CETEBOro CepBepa UM KINEHTa, rae
xpaHutcsa B, moxeT nameHuTb Tabnuubl B niobbiMm ob6paszom,
KOMMpOBaTb UX, 3aMEHSATb U T.1.

1.1.2. ApxutekTtypa «KJIMEHT-cepBep»

MpuBeneHHble HEQOCTATKM peLlatnTcsa Npu NepeBoae NMpPUIoXKeHUn na
aApPXUTEKTYPbI «dann-cepBep» B apXUTEKTYPY «KJIIMEHT-CEPBEP», KOTOpas
3HaMeHyeT cobon cneayowmii atan B pa3sutum CYB/,. XapaktepHon ocobeH-
HOCTbIO apPXUTEKTYPbI «KITMEHT-CEepBepP» SABNSETCHA NePEeHOC BbIHUCINTESNbHOWN
Harpy3kmn Ha cepBep B[ (SQL-cepBep) n MmakcumanbHaa pasrpyska
NPWIOXEHNS KIIMEHTA OT BbIYUCIUTENBHOM PaboThl, @ Takke CyLLEeCTBEHHOE
ykpenneHne 6e30nacHOCTM AaHHbIX — Kak OT 3/IOHaMepPEHHbIX, Tak U MPOCTO
OLLMBOYHbIX UBMEHEHUI. TO ECTb apPXUTEKTYPA «KJIMEHT-CEPBEP» pasnenseT
GYHKUMM MPUNOXEHUs NMonb3oBaTens (Ha3blBaeMoro KJMeHToM) 1 cepeepa
(puc. 1.4). NpunoxeHne-kKNUEHT GOPMUPYET 3arpoc K CepBepPY, Ha KOTOPOM
pacnonoxeHa bJl, Ha CTpyKTypHOM a3bike 3anpocoB SQL (Structured Query
Language), S9BASOLWLEMCS NPOMbILLIIEHHBIM CTaHAAPTOM B MUPE PENSALMOH-
Hbix BAl. YoaneHHbIn cepBep NpuHMMAaET 3anpoc 1 nepeagpecyet ero SQL-
cepepy bJ[l. SQL-cepBep - cneumanbHas nNporpamMma, ynpapnsioLlas
yOoaneHHown 6as3oi maHHbix. SQL-cepBep obecnednBaeT MHTepnpeTaumio
3anpoca, ero BbiNosHeHWe B 6ase AaHHbIX, GOpMMPOBaHUE pedyfbTaTa
BbINOJIHEHUS 3anpoca M Bblgavyy €ro npuioXeHWUo-KIneHTy. Mpu atom

CoBpeMeHHbIit N'yMaHUTapHblii YHMBEpcUTeT
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pecypcbl KIIMEHTCKOr0 KOMMbOTEPA HE y4yacTBYKOT B PU3NYECKOM
BbIMNOSIHEHUM 3anpoca. KnnMeHTCKU KOMMbIOTEP MWL OTCbIIAET 3anpoc K
cepsepHon B[l v nonyyaeTt pesynbtar, NOC/e 4Yero UHTEPNPETUPYET ero
HeoOxoanmMbIM 0O6pa3oM M NpeacTaBfAseT nonb3oBaTenio. Tak kak
KIIMEHTCKOMY MPUSIOXEHMIO MOChINIAeTCs Pe3ynbTaT BbINOJHEHMS 3anpoca,
MO CETU «MYTELLIECTBYIOT» TOJIbKO T€ AaHHbIE, KOTOPbIE HEOOXOANMbI KIIMEHTY.
B utore cHmxaeTtcsa Harpyska Ha ceTb. [10CKOMbKY BbIMOJSIHEHME 3arnpoca
NPOMUCXOAUT TaM Xe, rge xXpaHaTCcsa OaHHble (Ha cepBepe), HeT
HeoOX0AMMOCTM B Nepecklike 60MbLUNX NAaKeTOB AaHHbIX. Kpome Toro, SQL-
cepBep, €CnM 3TO BO3MOXHO, ONTUMMU3MPYET MOJIYYEHHbIN 3anNpoC TakuMm
06pa3oM, 4TOObl OH Obls BbIMOSHEH B MUHUMAJTIbHOE BPEMS C HAMEHbLLMMU
HaknagHbIMK pacxogamu. Bce 910 noBbIWaeT ObICTPOAENCTBMUE CUCTEMBI U
CHUXaeT BPeMS OXuOaHus pedyfbTaTta 3anpoca.

YnaaeHHblii cepsep
s
‘ Ceprep BJI ‘
Omesem (Oannvie) 3anpoc x cepeepy (SQL)
' 2
1
Mammuna BJ1

IlpunosxeHne AIg
paGotei ¢ B/l

KOM]’lblﬂTep NoJgb30BaTE Il

Puc. 1.4

Mpu BbINOIHEHUM 3aNpPOCOB CEpPBEpPOM CYLUECTBEHHO MOBbILLIAETCS
cTeneHb 6e30MacHOCTU AAaHHbIX, MOCKOJIbKY NpaBmia LenoCTHOCTU AaHHbIX
onpenenaiTca B 6a3e AaHHbIX Ha cepBepe N 9BAATCA edUHbIMU OS19 BCeX
npUNoXeHWn, ncnonb3dywwmnx a3ty bA. Takum obpaszom, uckaovaeTcs
BO3MOXHOCTb OMpeaesieHUsa NpoTMBOPEYMBLIX NpaBusl noaaep>XXaHus
LesoCTHOCTU. MolHbIM annapart TpaH3akuuin, nogaepxupaemMbliii SQL-
cepBepamMn, NO3BOJIAET UCKIOYNTbL OJHOBPEMEHHOE U3MEHEHUEe OOHUX U
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TeX Xe [aHHbIX pas3/In4yHbIMU MONb30BATENAMU U MPEefoCcTaBNgdeT
BO3MOXHOCTb OTKATOB K MepBOHAYasibHbIM 3HAYEHVSIM Npu BHECEHUN B BJ],
M3MEHEHUIN, 3aKOHYMBLLNXCA aBapUAHO.

Takum 06pasoM, OYHKUMSAMU NPUIOKEHUSA-KINEHTA aBngaoTca: 1 —
rnochbljika 3anpoCoB K CEPBEPY; 2 — MHTepnpeTauus pesynbTaTtoB 3anpocos,
MOJTy4EHHbIX OT CepBepa, 1 NpeAcTaBieHne NX NOJIb30BaTENO B Tpebyemon
dopme; 3 — peannsauma nHTepdenca nonb3oBaTesns.

SQL-cepBep — 9TO nMporpamMma, pacrnosioXeHHas Ha KOMMbIOTeEpPe
ceTeBoro cepeepa. SQL-cepBep AOo/XeH ObiTb 3arpyXxeH Ha MOMEHT
NPUHATMA 3anpoca oT knveHTa. dyHkumamu cepsepa B asngiotca: 1 —
rnpuem 3anpocoB OT MNPUIIOXEHUN-KITMEHTOB, MHTEPNpeTaLns 3anpocos,
BbINOJIHEHME 3anpocoB B BJl, oTnpaBka pesynbTara BbIMOJHEHUS 3anpoca
MPUNOXEHWNIO-KIIMEHTY; 2 — ynpaBfiieHne LenocTHocTblo B, obecneyeHue
cuctemMbl 6e30nacHoOCTU, GIOKMPOBKA HEBEPHbIX OENCTBUI MPUIOXEHWIA-
KIMEHTOB; 3 — XpaHeHne OU3Hec-NpaBusl, 4acTo UCMNOJIb3YEMbIX 3aMpPOCOB B
yXe MHTepnpeTupoBaHHOM Buae; 4 — obecnevyeHne OO4HOBPEMEHHOW
6e30nacHoi M 0TKa30yCTOMYMBOM MHOrononb30BaTeNbCKOW pabdoThbl C
OOHVIMU N TEMU Xe AaHHbIMW.

B apxutekType «KJIMEHT-CEpPBEP» WUCMNOJb3YIOTCA TakK Ha3biBaeMble
«yganeHHble» (Ui npomMbllineHHblie) CYB/. NpOoMBbILLNEHHBIMW OHM Ha3biBa-
I0TCS 13-3a TOro, 4To MMeHHo CYB/], aToro knacca MoryTt obecrneduntb paboTy
MHPOPMALMOHHBIX CUCTEM MacluTaba cpegHero 1 KpyrnHoro npeanpusatms,
opraHmnsauumun, 6aHka. JlokanbHble CYB/, npenHa3Ha4vyeHbl AN OOHOMOJb-
30BaTeNbCKoM paboTbl nnu onsg obecnevyeHnss paboTbl MHOOPMALMOHHbIX
CUCTEM, pacCYUTaHHbIX Ha HEBONbLUME rPyNnbl NOIb30OBATENEN.

K paspsaay npombiwneHHbix CYB, npuHapnexat Oracle, Gupta, Informix,
Sybase, MS SQL Server, DB2, InterBase u psig, opyrux. Kak npasuno, SQL-
CcepBep ynpaensieTcs OTAeNbHbIM COTPYOHMKOM WM FPYNMNON COTPYOHUKOB
(apMuHucTpaTtopbl SQL-cepBepa). OHM ynpaBngaioT GU3NYECKUMU
xapakTepuctmkaMmn 6a3 AaHHbIX, NMPOM3BOAAT ONTUMMU3ALMIO, HACTPOKY W
nepeonpepgeneHue pasfnnyHbix KoMmnoHeHToB B/Jl, co3paloT HoBble B/,
M3MEHSIIOT CYLLIECTBYIOLLME U T.4., @ TAKXKE BbIAAIOT NPpUBUAErnn (paspeLleHns
Ha OOCTyn OnNpeneneHHoro ypoBHS K KOHKpeTHbiM B[], SQL-cepsepy)
pasnnyHbiM NONb30BaTENSAM.

Kpome aToro, cywecTtByeT OTAeNbHas KaTeropus COTPYyAHUKOB,
Ha3blBaeMbliX agMUHUCTpaTopamn 6a3 gaHHbix. Kak npaBuno, ato
aAMVHNCTPATOPbI cepBepa, pa3paboTumkn B, nunn nons3oBaTenu, UMelLLme
MPUBUAErMM Ha CO3JaHuMe, UBMEHEHUEe, HACTPOMKY ONTUMANbHbIX
napamMeTpoB OTAeNbHbIX cepBepHbix B. AamuHucTtpatopsl Bl Takxe
OTBeYaloT 3a npenocTaBieHne npaB Ha Pa3HOYPOBHEBLIN AOCTYN K
conposoxgaembiM umn B[l ona apyrux nonb3osarenei.

lMpenmylLecTBa apxXUTeKTYPbl «KIIMEHT-CEPBEP»:

— GONBLUMHCTBO BbIYMCIUTENBHbIX MPOLECCOB MPONCXOANT HA CEPBEPE;

Takmm o06pasom, CHMXalTCA TPpebOoBaHUSA K BblYMCIUTENIbHBIM
MOLLHOCTSIM KOMMbIOTEPA KIIMEHTA;

CoBpeMeHHbIit N'yMaHUTapHblii YHMBEpcUTeT
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— CHMXaeTcqa ceTeBon Tpaduk 3a CHET MNOCbIIKM CEPBEPOM KIIMEHTY
TOJIbKO Te€X OaHHbIX, KOTOPble OH 3anpaluvBas; Hanpumep, ecnu
HeobOxoaumo cpenaTtb M3 Tabnuubl o6bemom 10 000 3anuceit
BbIOOPKY, pe3ynbTaToM KOTOpPOIM OyayT BCcero nBe 3arnvcu, cepsep
BbIMOJIHNT 3aNPOC M NepeLuneT KINeHTy Habop aaHHbix (HO) na osyx
3anuvcen;

— YNPOLLAETCs HapaLlMBaHNE BblYNCIUTESNbHbIX MOLLHOCTEN B YC/TOBUSAX
pa3BUTUSA MPOrpamMMHOro obecrnevyeHns 1 Bo3pacTaHusg 00bLEMOB
obpabaTbiBaeMbiX AaHHbIX. [polle v aeleBne ycunmTb MOLLHOCTU
Ha CeTeBOM CepBepe MM MONIHOCTbIO 3aMeHUTb cepBep Ha bGonee
MOLLLHbIN, HEXENN HapalumBaTb MOLHOCTN WU NOHOCTbIO 3aMEHATH
100-500 KIMEHTCKMX KOMMbIOTEPOB;

— Bl Ha cepBepe npencrtaBnseT cobon, Kak nNpaBwuio, eaviHbln gain,
B KOTOPOM cogepxaTtcsa Tabnuubl B, orpaHnyYeHns LesnoCTHOCTU U
apyrve koMmnoHeHTsbl B/, Banomate Takyio B, oaxe npu Hanvumm
yMbICNa, TSXKENO; 3HAYUTENIbHO YBENMYMBAETCA 3alMLEHHOCTb B/
OT BBOJA HEMNPaBWJIbHbIX 3HAYEHUIN, NOCKOJIbKY cepBep B, npoBognt
aBTOMaTMU4YECKYl0 NPOBEPKY COOTBETCTBMSA BBOAWMBLIX 3HAYEHWUN
HaNOXEHHbIM OrpaHUYEeHUAM M aBTOMATUYECKM BbIMOJHAET
HeobxoamMblie BusHec-npasuna. Kpome Toro, cepBep OTCnexmBaeT
YPOBHU OO0CTyna ANa Kaxnoro rnonb3oBaTtend u 6nokupyeTt
OCYW,EeCTB/IEHME MOMNbITOK BbIMOJHEHUS HEPA3PELUEHHbIX AN4
nonb3oBaTensd AeNCTBUIA, HaNpUMep, U3MEHEHUS WUAWN NPOCMOTP
TabnunL,; BCe 3TO NO3BONSET FOBOPUTL O 3HAYUTENIbHO H0Nee BbICOKOM
ypoBHe obecne4vyeHus 6e3onacHocTu B 1 CCbINOYHOM U CMbICITIOBOM
LLeNIOCTHOCTU MHbOpMaunu;

— CepBep peanna3yeT ynpaBfieHME TpaH3akuMaMu 1 npenoTepaliaeT
MOMbITKM OOHOBPEMEHHOIO U3MEHEHUA OOHUX U TEX XE€ OaHHbIX;
pasnuyHble YPOBHM N30NALMK TPaH3aKUMA NO3BOMSIOT ONPeaennTb
noBegeHme cepsepa NpuM BO3HUKHOBEHUU CUTyaUUN OOHOBpPE-
MEHHOIro U3MEHEHUS1 OAaHHbIX;

— 6e30MacHOCTb CUCTEMbI BO3pacTaeT 3a cyeT nepeHoca 6osbluen
YyacTm OM3Hec-npaBui Ha cepBep; NagaeT yOenbHblli BEC NPOTMBO-
pevalmx apyr opyry OmM3Hec-npaBui B KIMEHTCKUX MPUITOXEHUSIX,
BbINONHAOLWMX pa3dHble aencteua Hapg B. Onpepenutb Takme
NPOTUBOPEYMBLIE ODU3HEC-NPaBUIA B MPUIIOXEHUSX KIMEHTA BCE eLle
MOXHO, 0QHaKO HAaMHOro TpyAdHee MX BbINOSIHUTL BBUAOY aBTOMaTU-
4eckoro oTcnexvBaHusa cepsepoM B/l npaBuIbHOCTU OAHHbIX.

Ina peanuszaunm apxuTekTypbl NMPUMEHAIOT TakK Ha3blBaeMble
npoMbILLEHHbIE («yaaneHHble») CYB/M, Takmne kak Borland InterBase, Oracle,
Informix, Sybase, DB2, MS SQL Server. PaccmoTpum 6onee nogpobHO
cepsep Borland InterBase.

CoBpeMeHHbI M'yMaHuTapHbIii YHUBEpCUTeT
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1.1.3. SQL-cepeep Borland InterBase
N ero OCHOBHbI€é KOMMOHEHTbI

SQL-cepeBep Borland InterBase gasngetca npombiwneHHon CYB/,
NpPefHa3HA4YEeHHOM AN XPaHEHNS 1 Bblaadn 00NblWMX 0ObEMOB AaHHbIX NPU
MCMOJIb30BAHUN apPXUTEKTYPbI «KIIMEHT-CEPBEP» B YC/TOBUSX OOHOBPEMEHHOM
paboTbl ¢ B/l MHOXeCTBa KNMEHTCKMX NpunoxeHnn. Macwtab nHpopmauy-
OHHOI CUCTEMbI MpX 3TOM MPOU3BOJIEH — OT CUCTEMbI YPOBHS paboyeit
rpynnsbl (nog, ynpaeneHnem Novell Netware nnn Windows NT Ha 6a3e IBM
PC) no cuctembl ypoBHS O0bLLIOrO Npeanpusatusa (Ha 6a3e cepsepos IBM,
Hewlett-Packard, SUN).

PaccmoTtpum pag KOMNOHEHTOB InterBase, nMcnonb3oBaHMEe KOTOPbIX
obecneymBaeT MakCMMAasbHYIO BbIYUCIUTENbHYIO Pa3rpy3ky KJMEHTCKOro
NPUIOXEHUS U rapaHTUpyeT BbICOKYID ©e30MacHOCTb U LEeNOCTHOCTb
MHpOPMaLUN.

[na 3agaHug CCbIIOYHOW M CMbICIOBOW LenocTHocTn B B/, onpepens-
oTCS:

+ OTHOLLEHNS NOAYMHEHHOCTU Mexay Tabnuuamu B nytem onpepe-
nenns nepBudHbiX (PRIMARY) kao4eri y poanTenbCknx N BHELLHUX
(FOREIGN) kstoueri y povepHux Tabnuu;

+ OrpaHMyeHNs Ha 3HAYeHNS OTAEIbHbIX CTONOLLOB NyTEM ONpeneseHns
orparHunyeHunyi (CONSTRAINT); npu 3TOM yCNoOBUSA OrpaHUYEHN MOryT
ObITb BECbMA Pa3HOOOpa3Hbl — OT TPeOOBaHNA NONaAaHNS 3HAYEHUS
B OonpefefnieHHbIn guanasoH WM COOTBETCTBUS Macke [0
onpeneneHHOro OTHOLWEHUS C OAHOW WM HECKONbKUMW 3anncsamm
13 gpyro Tabnuubl (Unu MHormnx Tabnuu) B,

+ BusHec-npasuna npu nomowum Tpurrepos (TRIGGER) — nognporpamm,
ABTOMATUYECKW BbIMOJTHAEMbIX CEPBEPOM A0 UK (M) nocne cobbiTus
n3meHeHus 3anuncu B Tabnuue B,

* YHUKa/IbHbIE 3HAYEHUS HYXHbIX MOJIEN MyTEM CO30aHUS N UCMONb30-
BaHus reHepatopoB (GENERATOR).

Lns yckopeHus paboTbl KIIMEHTCKUX MPUNOXEHWI ¢ yaaneHHon B moryT
ObITb onpenenexsl xpaHnmele Npoueaypbl (STORED PROCEDURE), koTopble
npeacTaBnaoT cobon nognporpamMmmel, NMpUHUMAlOLWLME 1 BO3BpaLLaoLLME
rnapameTpbl U MOryLiMe BbINONHATE 3anpockl K B, yCnoBHbIE BETBEHUS U
LUMKnMYecKyto 06paboTky. XpaHMMble Npoueaypbl MMLWYTCSA Ha CrneunanbHOM
aNIropUTMUYECKOM $3blke. B xpaHuMbIX npouenypax nporpamMmMmpyroTcsa
4acTO NMOBTOPSIEMbIE NOCNeaoBaTesibHOCTM 3anpocoB kK B, TekcT npoueanyp
XPaHUTCH Ha cCepBepe B OTKOMMUAMPOBaAHHOM Buae. lNpenmywiectea B
MCMOb30BaHNN XPaHUMbIX NPOLLEeaYypP OYEBUAHBI:

— oTnagaeT HeOOXOAMMOCTb CUHTAKCMYECKON MPOBEPKM KaXAOro
3anpoca v ero KOMnuUAauUu nepen BbINOSIHEHMEM, YTO YObICTPSET
BbIMNOJ/IHEHME 3arnpOCOB;

— oTnagaeT HeobXoAMMOCTb peann3aunn B NpUIOKeHUM 3anpocos,
onpeneneHHbIX B Tene XpaHuUMbIX Mpoueayp;
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— YBENIMYMBAETCHA CKOPOCTb 00paboTkM TpaH3aKUWiA, Tak Kak BMECTO
nogyac oamHHoro SQL-3anpoca no cetn nepenaeTcs OTHOCUTENbHO
KOpOTKOe obpalleHne K XpaHUMOW npouenype.

B coctase 3anucu Bl moryt onpenenateca BLOB-nosns (Binary Large
Object, 60nbLUION OBOWYHbLIN OOBLEKT), NpeAHa3Ha4YeHHble ON8 XpaHEeHUs
OonblWKX 06BLEMOB OaHHbLIX B BMOE NOCNedoBaTeNlbHOCTM 0anTOB. Takum
006pa3oM MOryT XPaHUTbLCHA TEKCTOBbIE U rpaduyeckne OOKYMEHTbI, daisbl
MynbTUMeaua, 3BykoBble dannbl n 1.4. NHTepnpetauma BLOB-nons
BbIMOJIHAETCS B MPUSIOXKEHUN, OAHAKO Pa3paboTynk MOXET ONPeaennTb Tak
Ha3biBaeMble BLOB-¢punbTpbl ANS aBTOMaTuyeckoro npeobpa3oBaHus
copepxumoro BLOB-rnoss K gpyromy Buay.

InterBase paeT BO3MOXHOCTb UCMOJIb30BATb ONpeAesiieMble r10J1b30Ba-
tenem pyHkumy (User Defined Function, UDF), B KOTOPbIX MOIyT peasn30oBbl-
BaTbCS (PYHKLMOHANIBHOCTU, OTCYTCTBYIOLLME B CTaHOAPTHbLIX BCTPOEHHbIX
dyHKuMax InterBase (Bbl4McneHve MakCuMyma, MUHUMYMaA, CPELHEro
3HavyeHuns1, npeobpasoBaHne TUMNOB U NMpuBedeHne OYKB K 3arfiaBHbIM).
Hanpumep, B8 UDF MOXHO peann3oBaTb U3BJIEYEHME U3 3HAYEHUS OATbl
HOMepa OHS, roaa; onpeneneHne ojaviHbl CUMBOJIBHOMO 3HAYEHUS; yCeYeHne
npo6enioB; pasHble MatemMaTuyeckme anropuTmbl U apyroe. DyHKUUSA
nuuieTcs Ha NtoOOoM anropuTMMYECKOM S3blke, MO3BOJSIOLEM paspabdaTbiBaTthb
DLL (6ubnnotekmn auHamMmnyeckoro Bbi3oBa), Hanpumep Ha Object Pascal.

InterBase mMOXeT nocbliaTb YBEAOMIIEHUSI KIIMEHTCKMM MPUIIOXEHNAM
0 HaCTynIeHNN Kakoro-nnoo cobbiTust (EVENT). OgHoBpeMeHHO paboTaloLume
nPUNoOXeHns Moryt obmMeHmBaTbCcs coobuweHnsaMmn yepesd cepsep B/,
BbI3bIBA XPaHMMble MPOLEAYPbl, B KOTOPbIX peann3oBaHa VMHULMALNS
HY>XHOro cOoObITUS.

Ons obecneyeHns GbICTPOTbI BbIMOJIHEHUS 3aMNPOCOB WU CHATUSA C
KJIMEHTCKOrO MPUSIOXKEHUS UK HEOOXOAMMOCTHM BblAaBaTb TakMe 3anpochl B
Bl MOXHO onpenenuTb BUpPTyasbHble Tabaulbl (nn npocmoTpsl, VIEW), B
KOTOpPbIX 0O0bEAMHAIOTCS 3annucu U3 ogHoM unm 6onee Tabnuu, COOTBETCT-
BYIOLLMX HEKOTOPOMY ycnoBuo. PaboTta ¢ NpOCMOTPOM U3 KJIIMEHTCKOrO
NPUIOXEHUS HUYEM He oTim4yaeTcsd oT paboTbl ¢ 0Obl4HOW Tabnuuen.
MpocMoTpbl MOrYT ObiTb U3MEHSIEMbBIMU U HE [OMYCKAOWWMN BHECEHUS B
HUX U3MEHEHUN.

Onsa poctyna k B, mncnonbadyetca ytunuta Windows Interactive SQL
(WISQL). OHa paboTtaet ¢ B[], Hanpsmyto yepes InterBase API, muHysa BDE. B
WISQL moxHO BbloaBaTbh NobOble 3anpockl, Oyab To co3pgaHne B, Tabnuu,
M3MEHEHNe CTPYKTYpPbl OaHHbIX, U3BNEeYEeHUe AaHHbiXx U3 B nnmn ux
M3MEeHeHMe, a Takxe Ha3HayeHue npaB focTtyna Kk mHpopmaumm ans
OTAENbHbIX NONb30BaTENEN.

Ona ynpaBneHna SQL-cepBepom B uLefnioM U oTaoenbHbiMu B/, B
4YacTHOCTU, ucnonbdyeTca ytunutalnterBase Server Manager. 3aecb MOXHO
onpenenatb napameTpbl SQL-cepBepa, Npon3BOANTb COXPaHeHue,
BoccTaHoBneHne b1, cOopKy «mycopa», onpenensaTb HOBbIX NMOSIb30BaTeNen,
VX Maposm u T.4.
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Ona npocmoTtpa B, paboTbl ¢ Tabnmuamm, MHOEKCAMM, OOMEHaMMU,
OrpaHuyeHnsaMn 1 op. MOryT UCMoJSb30BaTbCs yTunutbl Database Desktop
(Becbma orpaHunyeHHo) u SQL Explorer.

Insa npocmoTpa 1 aHannsa peasnbHbIX MPOLLECCOB, NMPOUCXOASALLMX HA
cepBepe npu peanms3aunm Noab3oBaTENbCKOro 3anpoca, MCMosb3yeTcs
ytunuta SQL Monitor.

B Poccuu InterBase ncnonbdyetcsa ¢ 1993 r., Ho nHtepec k atomy SQL-
CcepBepy BO3POC TONbKO B MOCNefHEE BPEMS, B CBSA3M C BKIIIOYEHUEM €ro
nokanbHom (1Mnn 4-x nonb3oBaTenbckom Bepcun) B coctas Delphi Client/Server
Suite. BHumaHune paspaboTumkoB B n npunoxeHunii InterBase npuenek, Bo-
nepBblX, MOTOMY, YTO 3TO «POAHOM>» NPoaykT Borland (a cpeacTtea pa3paboTku
MPUNOXEHNIM 9TOM KOMMaHMM JAaBHO 3apekoMeH0Bann ceds ¢ NONOXUTENb-
HOW CTOPOHbI), BO-BTOPbLIX, MOTOMY, 4TO InterBase Becbma npocCT B yCTAHOBKE,

Tabnuua 1.1

XapakTepucTuka 3HaueHue

Pexomenyercs He Boime 10 ['GaidT.
MaxkcuManbHBIH pazmep oxHo# b/ |OnHako H3BECTHEI Cilydan oObema
onnoii BJI B 10-20 I"6Gaiit

MaxkcumaabHOE YK CJI0 TadJIuIl B

omHo B]] 65536

MaxkcuMaabHO€E YU CIIO TTOJIEN 1000
(cTos6110B) B Of1HO¥ TabmuIe

MaxkcuMabHOE YHCIIO 3alHCEN B

N He orpanuueno
OIHOH Ta0nuIe

MakcuMainpHas UIMHA BT CH 64 KoaiiT (He cuntas onneit BLOB)

MaxkcumaspHas JyInHa wis 32 K6aiit (kpome noneit BLOB)

Maxkcumanbraas miuaa ot BLOB [He orpanndena

MakcuMaabHOE YMCJI0O HHACKCOB

B B/ 65 536
MaxkcumaiibHOE YK CIIO TI0JIeH B H- 16

JeKce

MakcHuMajIbHOE YK CIIO BIIOKEHOF 16

creit SQL-3ampoca

MakcumanbpHBIA pa3Mep XpaHUMON 48 KGaifr

NPOLIeAYPHI HJIM TpUTEpa

Jmnra numenn UDF — ne Gonee 31 cumBona.
Kaxmprit UDF nomkeH uMeTh yHHKaJBH O€
nmsl. MakcnmansHoe g cino UDF orpanms
BaeTCs TOJILKO TPEOOBAHUEM YHUKAJBHOCTH
WMEHHU

MaxkcumanpHoe komndectBo UDF
B 0a3e JaHHBIX
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HaCTpOliKe U — rNaBHOE — B aAMUHUCTPUPOBAHMNN MO CPABHEHWUIO C OPYrMU
SQL-cepBepamu, 1, B-TpPeTbMX, NOTOMY, YTO OH OOnagaeT npekpacHbIMK
PYHKUMOHANbHBIMY BO3MOXHOCTAMU. B Tabnuue 1.1 npuBeaeHbl HEKOTOpPLIE
TEXHUYECKNE XapPaKTEPUCTUKN CepBepa.

Kpome TOro, nokanbHbii InterBase MoxeT mMcnonb3oBaTbCa A4
OTNnafoyHbIX Lenen. Nocne Toro, kak NPUAOKEHNE OTAAKEHO Ha JIOKaNbHOMN
Bepcunm SQL-cepsepa, nponcxoant mMacwtTabupoBaHne MPUTOXEHUS
(upsizing). BI], nepeHOCUTCA Ha CETEBOW CEPBEP, & UBMEHEHUS B KIIMEHTCKMX
NPUIOXEHUSX MPU 3TOM MUHUMAJTbHBI — HEOOXOAMMO U3MEHUTbL NCEBOOHUM
B 1, MOXET OblTb, CKOPPEKTMPOBATbL HEKOTOPLIE MAapaMeTPbl COEANHEHNS
MPUIOXKEHNS C CEPBEPOM.

Mpwn nepeHoce NpuUnoxeHun, paHee paspaboTaHHbIX A1 MPUMEHEHUS
B apxuTekType «dann-cepep», TpebyeTcsd He TONbKO HYAaCTUYHO WU
NMOJSIHOCTBLIO NepenncbiBaTb NPUIOXKEHUS KIIMEHTOB, HO U NPeobpa3oBLIBATbL
nokaneHyto B/1 B cepBepHyto. [lng 9Toro nog ynpasneHmem cepsepHon CYB/,
(Hanpumep, InterBase) cospatot B1 Ha cepBepe, Kyaa 3aTeM «nepekavmsa-
I0T» AaHHble N3 nokanbHbix CYB/, peann3oBaHHbIX, HAanpumMep, ¢ NOMOLLbIO
Paradox. OcHoBHasa npobnema, BCTaloWas B 3TOM Cjlyyae, — HECOBMECTM-
MOCTb HEKOTOPbIX GOPMATOB AAHHbIX U X OTCYTCTBME. [prn BOSHMKHOBEHUM
nofobHbIX NpobnemMm cnegyeT M3y4UTb BOMPOCHLI COBMECTUMOCTU TUMOB
JaHHbIX nokanbHo CYB/[, n BbiGpaHHOW cepBepHoi CYB/.

1.1.4. MHoro3BeHHasi apxuTeKTypa «KJIMeHT-cepBep»

PasBuntre naoen apxmTekTypbl «KIIMEHT-CEPBEP» NMPUBESO K NOSBIIEHUIO
MHOIO3BEHHOI apxXMUTEKTypbl AOCTyna Kk 6a3aM JaHHbIX (B nMTepaType ee
TakXe Ha3blBalT TPEX3BEHHOW apxutekTypon, N-tier mam multi-tier
aApXUTEKTYPOM). ApXUTEKTYpPa «KJIIMEHT-CEPBEP» ABNAETCA OBYX3BEHHOMN.
MepBbIM 3BEHOM SBNSIETCS NPUNIOXKEHUE KIMEHTa, BTOPbIM — cepBep B n
cama b/l. B Tpex3BeHHOW apxuTekType Habopbl OaHHbIX, ObIBLUME paHee
«COBOCTBEHHOCTbIO» KJIMEHTCKUX MPUIOXEHUN, BbIOENSIOTCA B OTAENIbHOE
3BEHO, Ha3blBaemMoe CepBepoOM MpuioXeHun (puc. 1.5).

WTak, Mooynu OaHHbIX B TPEX3BEHHOW apXUTEKTYPE «KJIMEHT-CEPBEP»
BbIAENAIOTCHA B OTAENbHbIN «cepBep npuaoxeHunsi». COBMECTHO C HUM
pacnonaraetcsa BDE. Tenepb, Nnpu naMmeHeHun OusHec-npaBun, HeT
HEoBXOANMOCTN N3MEHSATb MPUIIOXKEHUS KITMEHTOB U OOHOBAATbL UX Yy BCEX
nosb3oBaTeNen-KINEHTOB, Kak 3TO ObI10 paHee, Koraa 4acTb OU3HecC-npaBun
XpaHWnachb B NPUIOKEHUN KITIMEHTA.

CepBep NpuUNOXEHUN pasnenseTcs HEeCKONbKMMKM knmeHTamu. OH
dopmupyet 3anpoc Kk ypaneHHon B[l (T.e. k SQL-cepsepy). Ha Hem
pacnosioXeHbl peasibHble HAabOpPbl AaHHbIX (B OBYX3BEHHOW apXuUTEKType
«KJINEHT-CEepBEP» pacnonaraBlUMecd B NPUAOXEHUN KTMEHTA). B KnneHTckom
NPUIOXEHNN PASMELLLAETCS «KIIMEHTCKMIA HABOP AaHHbIX». OH NpeacTaBngaeT
Cco0O0I NIoKanbHy KOMUIO AlaHHbIX C cepBepa NpusioxeHuii. Takum obpasom,
BCE M3MEHEHUSA, BHOCUMbIE MOJIb30BaTENIEM B JaHHble MNPV NOMOLLU
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YaaneHHslii cepsep

| BJI |

A

‘ ElepBep B, ‘

Omeem (dannvie) 3anpoc k cepsepy (SQL)

‘ Mamuna BT, ‘

! f

‘ HaSoprt JaHHBIX ‘

A

Ipunosxkenue Js
pabotei ¢ BJ]

KOMﬂblﬂTep MoJib30BaTe 1

Puc. 1.5

KJINEHTCKOro MPUSIOXEHUSA, BHOCATCSH B JloKanbHyo konuio HA. TMNpwn
0o6HOBNEHMM yganeHHoro HI, KNMeHTCKoe NpUIoXeHMe NOChIIaeT CepBepy
NPUAOXEHN TONbKO N3MeHMBLUMECS 3anucu. Cepsep NPUIoXeHuin, B CBOIO
oyepenb, OTCbUIAeT 3TN n3meHeHus SQL-cepBepy, KOTOPbIA BHOCUT UX B
yoaneHnyto B/.

B3aunmopencteme KIAMEHTCKOro NMPUNOXEeHUd (B MHOMO3BEHHOM
NPUIOXEHUN HA3bIBAEMOIO «TOHKUM KJIMeHTOoM», thin client) ¢ cepsepom
NPWUJIOXKEHWA OCYLLECTBASETCS MPU NMOMOLLM TaK Ha3blBaeMblXx GPOKepoB
DAHHbIX.

1.2. PacnpegeneHHbie 6a3bl AaHHbIX
1.2.1. MNMoHaTue pacnpepeneHHbix B

PacnpepneneHHble 6a3bl AaHHbIX HEBO3MOXHO paccmaTtpuBaTb BHeE
KoHTekcTa 6onee obuienn u 6onee 3HAYMMON TEMbl pacnpeneneHHbIX
MH(POPMALIMOHHBLIX CUCTEM. Ha 3TO NOBANSIN NPOLECCHI AELeHTpanm3aumm
N MHPOPMAUMOHHOW MHTErpaumm, npomcxoadwme Bo BcemMm mupe. Poccus,
B CUJly CBOEro reorpaduyeckoro rnosioXeHus 1 pasmMepoB, «obpedyeHa» Ha
NPenMMyLLECTBEHHOE MUCMOJIb30BaHWE pacnpefeneHHblX CUCTEM. ITO
HanpasJieHMe MOXET YCMewHO pa3BMBaTbCH JIMLb NPW BbINOJIHEHUN OBYX
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rnaBHbIX YCMOBUIM — afgekBaTHOM pa3BUTUK rnobanbHOM ceTeBOl MHppa-
CTPYKTYPbI Y NPUMEHEHUN peasibHbIX TEXHOIOMMM CO3aHus pacnpeneneHHbIX
MHPOPMALMOHHBIX CUCTEM.

Mopn pacnpeneneHHo 6a3oit paHHbIx (Distributed DataBase — DDB)
00blYHO MOApa3yMeBalOT COBOKYMHOCTb 6a3 AaHHbIX, Bklodalowylo ¢par-
MEHTbl N3 HECKOMbKNX 6a3 JaHHbIX, KOTOPbIE pPacrnofiaratnTCsa Ha PasnnYHbIX
y3/1ax CeTU KOMMbIOTEPOB, N, BO3MOXHO, yrNpaBnsioTca pasnuyHsiMn CYB/,
OCTaBasACb OOCTYMHbLIMU OS19 COBMECTHOIMO MUCMONb30BAHUSA B PA3JINYHbIX
npunoxexusx (puc. 1.6). PacnpepenerHHas 6a3a AaHHbIX BbIMISAMUT C TOYKM
3peHNs NoNb30BaTeNEe N NPUKIAAHbIX NPOrpamMM kak oObl4Hasa NloKanbHas
6a3a fgaHHbIX. B 3TOM cMbICne CNOBO «pacnpeneneHHas» oTpaxaeT cnocob
opraHusauuun 6asbl JaHHbIX, HO HE BHELIHIO €e XapaKTepucTuky
(«pacnpeneneHHoCcTb» 6a3bl AaHHbIX HEBUAOVMA WU3BHE).

Ynanenuoii VYianenaoii Yaaxennbii
KOMINbIOTEP KOMIBIOTEP KOMNBIOTEP
oA || |l BA ] .

”
Loven || | Lcvea |

=/

Mammuna B Mammina B/
Ipunoskenne a1 TIpunosxenne s
paGoter ¢ B/J1 XN pabotet ¢ B
Kovmbrotep Komnnrotep
NOJIb30BATE I NnoJ/b30BaTe s

Puc. 1.6

MOXHO BblaenuUTb 12 OCHOBHbIX CBOVICTB U/IN Ka4ecTB uaeasibHovi DDB:
« JlokanbHasi aBTOHOMMSI. OTO Ka4eCTBO O3Ha4yaeT, YTo yrnpaBneHune
OaHHbIMM Ha KaXAoM U3 y3/10B pacnpepnenieHHOW CUCcTeMbl
(cnctembl, cocTodalWENn M3 B3aMMOCBSA3aHHbIX ceTeBbix OBM,
no3sonsoLWeln BbiNONHATL 00paboTKky B pacnpepeneHHoin B)
BbIMNOSIHAETCS NOoKasbHO. Bbasa maHHbIX, pacrnofioXXeHHast Ha OA4HOM
13 y3/10B, ABNSETCA HEOTbEMIEMbIM KOMMOHEHTOM pacnpeneneHHom
cucTteMsbl. byaoyun ¢pparmMeHTOM 00LLEro NPOCTPaHCTBA AAHHbIX, OHA
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B TO Xe BpeMs QYHKLMOHMPYET Kak MOJIHOLEHHAs nokanbHasa 6asa
OAHHbIX: YNPaBieHNE €0 BbIMOJHAETCS NIOKaNbHO U HE3ABUCUMO OT
OpYryx y3n0oB CUCTEMBbI.

HesasucumocTs y3/7108. B noeanbHOW CUCTEME BCE Y3/1bl PaBHOMPaB-
Hbl 1 HE3ABUCKMbI, @ PACMNOJIOXEHHbIE HA HUX 0a3bl ABAAIOTCS
paBHOMPAaBHLIMM MOCTAaBLUMKAMMN OaHHbIX B 00Llee NpOCTPaHCTBO
OaHHbIX. Bbasa gaHHbIX Ha KaXaA0oM M3 y3/10B cCaMOA0CTaTO4YHa — OHa
BKJ1lOYAET MOJIHbIA COOCTBEHHbIN C/OBapb AaHHbIX WU MOSHOCTbLIO
3awmiieHa oT HeCaHKLMOHMPOBAHHOIO A0CTyna.

HenpepsbiBHbie onepauny. ITO KAQ4€CTBO MOXHO TPaKTOBaTb Kak
BO3MOXHOCTb HernpepbIBHOrO OOCTyna K JaHHbIM (M3BEeCTHOe «24
yaca B CyTKUW, CEMb AHEN B Heaenio») B pamkax DDB BHe 3aBncrMOCTH
OT MX PacCMoOJIOKEHNSA N BHE 3aBUCUMOCTM OT OnepaLuii, BbINOJHSe-
MbIX Ha JTIOKaJbHbIX y3nax.

[Mpo3payHoOCTh PacroaoxeHus. OTO CBOMCTBO O3HA4YaeT MOJIHYIO
NPO3pPaYyHOCTb PacrosioXeHUsa OaHHbIX. [onb3oBatens, obpaluato-
wmiica k DDB, H14yero He gomxkeH 3HaTb O peanibHOM, PU3NYECKOM
pasMeLLeHnn AaHHbIX B y3nax MHGOPMaUMOHHOM cuctembl. Bece
onepauun Haf, OaHHbIMWU BbIMOSHAIOTCA 6e3 yyeTa X MeCTOHaxXoX-
neHnsl. TpaHcnopTMpoBKa 3anpocoB Kk 6a3am AaHHbIX OCYLLECT-
BNSIETCS BCTPOEHHbIMU CUCTEMHbBIMU CPEACTBAMU.

lMpo3pa4yHas ¢pparmeHTayumsa. OTO CBOMCTBO TpakTyeTcs Kak
BO3MOXHOCTb pacrnpeeneHHoro (To eCTb Ha pasnuyHbIX y3fax)
pasMeLLEHNS AaHHbIX, TOrMYecKn NpeacTaBnsiowmx cobon egmHoe
uenoe. CywectByeT pparMmeHTaumsa AByx TUMOB: FOPU3OHTasIbHAsS U
BepTukanbHas. epBasi 03HAa4YaeT XpaHeHWe CTPOK OAHOW Tabnuupl
Ha pas3nNuyHbIX y3nax (pakTn4ecku, XpaHeHue CTPOK OAHOM
nornyeckon Tabnuubl B HECKONIBKUX UAEHTUYHbLIX PU3NYECKUNX
Tabnuuax Ha pas3nuyHbix y3nax). Bropas o3HayaeT pacnpeneneHve
CTONOGUOB NOrnM4eckon Tabnuupbl MO HECKONBKUM y3/iaMm.
llpo3pa4yHoe TupaxupoBaHue. TupaxmpoBaHue OaHHbIX — 3TO
ACUHXPOHHLIM (B 00LLEM ciydyae) MpoLecc nepeHoca U3MeHeHUi
0ObeKTOB MCXoaHOM 6asbl JaHHbIX B 0a3bl, PacrosloXeHHbIe Ha
OpYyrnx y3nax pacnpegeneHHon cuctembl. B naHHOM KOHTekCTe
NPoO3pavyHOCTb TUPAXMPOBAHUSA O3HA4YaeT BO3MOXHOCTb NepeHoca
M3MEHEHUN Mexay 6asamm OaHHbIX CpeacTBaMm, HEBUAVMbLIMMU
nosib3oBaTenlo pacnpeneneHHon cuctemol. JaHHoe CBOWCTBO
O3HayvaeT, 4TO TUPaAXMPOBAHNE BO3SMOXHO 1 JOCTUraeTCst BHYTPUCUC-
TEMHbIMU CpeacTBaMu.

ObpaboTka pacnpegesieHHbIX 3arnpocoB. ITo cBoiicTteo DDB
TPaKTyeTCs Kak BO3MOXHOCTb BbINOSIHEHNS OnepaLmii BbIOOPKM HaA
pacnpeneneHHon 6a3or gaHHbIX, CPOPMYIMPOBAHHBLIX B pamKax
06bl4HOro 3anpoca Ha a3blke SQL. To ecTb onepaumio BbIBOPKU U3
DDB M0OXHO cOopMynnMpoBaTh C MOMOLLIBIO TEX XKe A3bIKOBbIX CPEACTB,
4YTO M onepaumio Hag, NokanbHOW 6a30n JaHHbIX.
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« ObpaboTka pacrnpeneneHHbIX TpaH3akumi. 9To kadyecTso DDB MOXHO
TpakToBaTb Kak BO3MOXHOCTb BbINOJIHEHUS onepauuii 06HOBNEHMS
pacnpeneneHHo 6a3bl AaHHbIX, HE pas3pylualollee LeloCTHOCTb U
COrNacOBaHHOCTb AAaHHbIX. JTa UeNb OOCTUraeTcs NpUMEHEHUEM
nByxdasoBoro nnn asyx¢asHoro npotokona dukcaumm TpaH3akumin
(two-phase commit protocol), ctaBwero gakTMieckumMm cTaHaapTOM
06paboTkn pacnpeneneHHbIXx TpaH3akuun. Ero npumeHeHune
rapaHTUpyeT COrjnacoBaHHOE U3MEHEHWE OAHHbIX HA HECKOJIbKUNX
y3nax B pamMkax pacnpefefsieHHoOn (unuv, Kak ee ele HasblBatoT,
rno6anbHON) TPaH3aKLNN.

HesaBucumocTb 0T 060pya0oBaHMs. TO CBOMCTBO O3HAYaeT, YTO B
KayeCTBe y3JI0B pacnpepesieHHoOM CUCTEMbl MOTYT BbICTyNnaTb
KOMMbIOTEPBI TIOObIX MOAENEN N MPON3BOANTENEN — OT M3NHOPEMOB
[0 «MepCoHanok».

HezaBucumMocCTb OT ornepaumoHHbIX CUCTEM. DTO KAYeCTBO BbITEKAET
13 NpeabIoyLero n 03Ha4yaeT MHOroobpasne onepaLmoHHbIX CUCTEM,
ynpasngoWwmx y3namm pacrnpeneneHHOn CUCTEMBbI.

lMpo3pa4HocTb ceTn. JocTyn K nobbiM 6a3aM AaHHbIX MOXET OCy-
LEecTBIATbCA No ceTn. CnekTp noaaepXxmBaemMblx KOHkpeTHo CYB/],
CeTeBbIX MPOTOKOJIOB HE AOJSIXEH OblTb OrpaHUYeHNEM CUCTEMBI C
pacnpefeneHHbiMn 6a3aMu AaHHbIX. [laHHoe kavyecTBO hOopMynm-
pyeTCcsd MakCuMasnbHO LIMPOKO — B pacrnpenesieHHON CUcteme
BO3MOXHbI Nt0Oble CETEBbIE MPOTOKOJIbI.

HezaBucumocTb OoT 6a3 AaHHbIX. ITO KAa4eCTBO O3Ha4yaeT, YTo B
pacnpeneneHHon cucteme Moryt MMpHO cocyulectsoBaTb CYB/,
Pas3nnyHbIX NPOU3BOAUTENEN, N BO3MOXHbI ONepauum noucka u
oOHoOBNEeHUs1 B 6a3ax AaHHbIX pasfivyHbix Mogenei u popmatos. DDB
MOXHO paccMaTpmBaTtb Kak cnaboCcBsA3aHHYO CETEBYIO CTPYKTYpY,
y3/bl KOTOPOW MNpeacTaBAaloT coOO0M nokanbHble 6a3bl JAaHHbIX.
JNokanbHble 6a3bl AaHHbIX aBTOHOMHbI, HE3AaBMCUMbI 1 camoonpene-
NeHbl; OocTyn K Hum obecneudnsaetca CYB/[, B obuwem cnydae oT
pas3nunyHbiXx NocTtaBwmkoB. CBA3M Mexay y3namMmu — 3TO MNOTOKU
TUpaxmpyemolx gaHHblx. Tornonorva DDB BapbupyeTcs B LLUMPOKOM
AnanazoHe — BO3MOXHbl BapuaHTbl Mepapxum, CTPYKTyp Tuna
«3Be3ga» 1 T.4. B uenom Ttononorma DDB onpegengaeTcs reorpadpuein
MHOOPMALMOHHOW CUCTEMbI U HAMPaBE€HHOCTbID MOTOKOB
TUPAKMPOBAHUSA OAHHbIX.

Janee paccMoTpuM HeKOTopble Hanbonee BaxHble cBolicTBa DDB.

1.2.2. LLenoCTHOCTb AaHHbIX

B DDB nogaepxka UenoCTHOCTM M COrnacoBaHHOCTWM AAaHHbIX, BBMAOY
cBolicTB 1-2 (cMm. BbilE), NpeacTaBnsieT codoii cnoxHyto npodnemy. Ee pele-
HME — CUHXPOHHOE U COrfacoBaHHOE U3MEHEHMEe OaHHbIX B HEeCKOJIbKUX
nokanbHbIX 6a3ax OgaHHbIX, cocTaBnsawwyx DDB, — gocturaeTcsa npumMeHe-
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HMEeM NMpPoToKoNa AByxdasHom pukcaumm TpaHsakumii. Ecnn DDB ogHopoaHa,
TO eCcTb Ha BCeX y3nax AaHHble XxpaHaTcs B dopmMaTte ogHol 6a3bl 1 Ha BCex
y3nax GyHKUMOHMPYET oaHa 1 Ta xe CYB[, TO Mcnonb3yeTcs MexaHu3m
oByxdasHon dukcauuum TpaHsakumn gaHHowm CYB[. B cnydae xe
HeoaHopoaHocTn DDB pgna obecnevyeHns cornacoBaHHbIX M3MEHEHUN B
Heckonbknx 6asax AaHHbIX MCMNOJMIb3YIOT MEHeOXepbl pacnpeneneHHbIX
TpaH3akynn. BTO, 0OHAKO, BO3MOXHO, €C/lM y4yaCTHUKM ob6paboTku
pacnpegeneHHon TpaHsakuum — CYB/[, dyHKUMOHMpYOWME Ha y3nax
cucTeMsl, nogaepxuvsaloT XA-nHtepodenc, onpeneneHHslii B cneumdunkaumm
DTP koHcopumyma X/Open. B HacToswee Bpemsa XA-uHtepdenic nmetot CA-
Openlingres, Informix, Microsoft SQL Server, Oracle, Sybase.

Ecnn B DDB npenyCMOTPEHO TUPaXMpPOBaAHUE OaHHbIX, TO 3TO Cpasdy
npeabaBnseT AOMNOJHUTENbHbIE XeCTKue TpeboBaHUS K AUCUUNINHE
noAOEPXKN LLeTOCTHOCTU OAHHbIX Ha y3nax, Kyaa HamnpaBfeHbl MOTOKMU
TUPaXMPYeEMbIX AaHHbIX. MpobGnema B TOM, YTO U3MEHEHUSA B AaHHbIX
VMHULUUPYIOTCA KakK NOKalbHO — Ha OAaHHOM y3ne, — Tak U U3BHE,
noCcpeacTBOM TUpaxmpoBaHus. HensbexHO BO3HMKAIOT KOHOAMKTbLI MO
M3MEHEHUSIM, KOTOPble HEOOXOANUMO OTCNEXMBATb U pas3peLlaThb.

1.2.3. Mpo3pa4yHOCTb pPacrnoNoXeHus

910 kavectBo DDB B peanbHbIX NPOAyKTax AOMKHO NOAOEPXMBATbHCH
COOTBETCTBYIOLUMMN MexaHn3mammn. PaspaboTtunkm CYB, npnaepxuBatotcs
pasnuyHbix Nnogxonos. PaccmoTtpum npumep 13 Oracle. JonycTtum, yto DDB
BKJIIOHAET NokasnbHy 6a3y JaHHbIX, KOTopas pa3MeLlleHa Ha y3ne B JIoHOoHe.
Co3pmagum BHavane ccbiky (database link), cBa3aB ee ¢ CMMBOJIMYECKUM
nmeHeM (london_unix), TpaHcnnpyemsiM B IP-agpec yana B JIOHOOHE.

Tenepb Mbl MOXeEM IBHO oOpaluaTbcs K 6a3e OaHHbIX Ha 3TOM Y3ne,
3anpatuneas, Hanpumep, B ornepatope SELECT Tabnuuy, XpaHsLLyocs B 3TOMN
6aze. O4eBNOHO, OAHAKO, YTO AAHHbIN 3aNpoc, 3aBUCUT OT PaCMOJIOXKEHMS
6a3bl AaHHbIX, MOCKOJIbKY B HEM SIBHO MCMOMb30Bann CCbiky. OgHAKO MOXHO
onpenennTb NepeMeHHylo (Hanpumep, customer) n agpec (Hanpumep,
customer@london.com) Kak CMHOHUMbI C MOMOLLbLD onepatopa CREATE
SYNONYM customer FOR customer@london.com, n B pe3ynbTaTte MOXeM
HanucaTb NOJSIHOCTbIO HE3aBUCUMBI OT PacnosioeHns 6a3bl AaHHbIX 3amnpoc.

3apaya peliaetcsa ¢ nomollbto onepatopa SQL CREATE SYNONYM,
KOTOPbIA NO3BOMISET CO34aBaTh HOBblIE MMEHA OJ1 CYLLLECTBYOLMX Tabnuu,.
Mpn 3TOM OKa3blBaETCSH BO3MOXHbIM 00pallaTbCs K Apyrum 6azam AaHHbIX
M K OPYrMM KOMMbOTEPAM.

Bo mHormx CYB[, 3apava ynpaBieHus mmeHamum obvektoB DDB
peLlaeTcs NyTeM UCMNOJIb30BaHUS rNo6anbHOro CroBaps AaHHbIX, XPaHSILLLErO
nHdopmaumio o DDB: pacnonoxeHne gaHHbIX, BO3MOXHOCTU apyrux CYB/,
(ecnn ncnonb3yTCa WIO3bl), CBEAEHUS O CKOPOCTW Nepenayuv rno Cetu C
pas3nnyHoOM TONOsIorMen n 1.4,
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1.2.4. OOpaboTka pacnpepesieHHbIX 3anpocoB

Bhlille yxe ynoMmurHanocb 310 kadectso DDB. O6paboTka pacnpeaeseH-
HbIx 3anpocoB (Distributed Query — DQ) — 3agaya, 6051ee CNoXxHasi, Hexenmn
0b6paboTka NokanbHbIX 3aNPOCOB, M OHA TPeOYeT NHTENNEKTYallbHOrO peLue-
HMS C MOMOLLIbID 0CcOO0Oro KoMMNoHeHTa — ontTuMmuaaTtopa DQ. O6paTumes K
6as3e OaHHbIX, pacnpeneneHHon no AByM ya3nam ceTtu. Tabnuua detail
XPaHUTCS Ha oOHOM y3ne, Tabnuua supplier — Ha apyrom. Pasmep nepsoii
Tabnuubl — 10 000 cTpok, paamep BTopoi — 100 cTpoK (MHOXECTBO aeTasnen
nocrtaenseTcs HebGONbLWMM YMCIIOM MOCTaBWWUKOB). [onycTuMm, 4TO
BbIMOJIHAETCSA 3anpoc:

SELECT detail_name, supplier_name, supplier_address
FROM detail, supplier
WHERE detail.supplier_number = supplier.supplier_number;

JaHHas KOHCTPYKUMS ONepaTopoB CAYXUT Ansa Belbopa nd B, naHHbIX,
COOTBETCTBYIOLIMX OnpeneneHHbIM ycnoBuam. 3a onepatopom SELECT
cnenyeT nepeyeHb nonen ns Tabnunupl (tabnuy) b (HazsaHus B, 3 KOTOPbIX
HeobxoAMMOo BbIOGpaTh AaHHbIEe, ONPEeaenstoTca CneayowmM onepaTopom —
FROM). Ecnm Heobxoaumo BelOpaTh BCe Noss 13 Tabnuupl, To 3a ornepaTtopom
SELECT cnenyet 3Hak «*», YCnoBus BbIBOPKM ONPEAEnsioTcs OnepaTtopom
WHERE.

PesynbTupytowasa Tabnuua npeactasnaeT coboi oobeanHeHne Tabnuu,
detail v supplier, BbinonHeHHOe no cTonbuy detail.supplier_number (BHELIHWIA
K1o4) 1 supplier.supplier_number (NepBUYHbIN KITHOY).

JaHHbI 3anpoc — pacrnpenefieHHbli, Tak Kak 3aTtparvBaeT Tabnuubl,
npuHagnexawme pasnnyHbiM NokanbHblM 6a3am AaHHbIX. Ong ero
HOPMaJIbHOIO BbIMOSIHEHNS HEOOXOOMMO UMETL 00€ UCXOAHble TabnuLbl Ha
odHoM y3ne. CnepoBaTtenbHO, ogHa M3 Tabnuy, 4o/kHa ObiTb NepegaHa rno
cetn. O4eBMOHO, YTO 3TO OO/KHA ObiTb TabnMLA MEHbLLUEro pasmepa, TO
ecTb Tabnuua supplier. CnegoBaTtenbHo, onTuMmuaaTop DQ 3anpocoB AokeH
y4uTbIBATL Takue napameTpbl, Kak, B NepByl o4yepenp, pa3mep Tabnuu,
CTaTUCTUKY pacrnpeneneHns AaHHbIX Mo y3namM, 00beM AaHHbIX, NepenaBae-
MbIX MexXAy y31amMu, CKOPOCTb KOMMYHUKALMOHHbLIX JIMHUIA, CTPYKTYpPbI
XPaHEHUS OAHHbIX, COOTHOLLUEHNE MPOU3BOANTENILHOCTM MPOLECCOPOB Ha
pasHbix y3nax v 1.4. OT nHTennekta ontuMmmnsaropa DQ Bnpsimytio 3aBUCUT
CKOPOCTb BbINOSIHEHNS pacnpenenieHHbIX 3anpoCoB.

1.2.5. MexonepabesbHOCTb

B koHTekcTe DDB mexonepabenbHOCTb O3Ha4YaeT Age Belln. Bo-nepBbix,
— 9TO KayecTBO, No3BongloLlee 0OMEHMBATLCA OaHHbIMU Mexay 6asamu
OaHHbIX Pa3/iMyYHbIX NOCTaBLUMKOB. Kak, Hanpumep, TMpaxXmnpoBaTb OaHHbIE
13 6asbl gaHHbix Informix B Oracle n Hao6opoT? M3BECTHO, YTO LITATHbIE
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cpeacTBa TUpPaxnpoBaHUSA B COCTaBe AaHHOM KOHkpeTHon CYB/], no3BonsaoT
rnepeHoCcuTb AdaHHble B OAgHOPOoAHYylo 0asy. Tak, cpeactBamu CA-Ingres/
Replicator MoxHO TMpaxnpoBaTb AaHHbIe TONLKO 13 Ingres B Ingres. Kak ObiTb
B HeogHopogHo DDB? OTBeTOM CTano nosiBeHne nNpoaykToB, BbIMOAHAKD-
WMX TUPaXMPOBaHME MEXAY PasHOPOAHbIMM BGa3amMu OaHHbIX.

Bo-BTOpPbIX, 3TO BO3MOXHOCTb HEKOTOPOr0 YHUOULMPOBAHHOIO AOCTYyNa
K AaHHbiM B DDB 13 npunoxeHus. Bo3MOXHbI Kak yHUBEpPCasibHblE peLleHns
(ctaHpapt ODBC), Tak n cneumnanuanpoBaHHbie noaxoabl. O4eBUOHbIN
HepocTatok ODBC - HeOoCTYynHOCTb AN MPUIOXEHUST MHOMMX MONEe3HbIX
MEexXaHM3MOB Kaxaol koHkpeTHon CYBJl, mockonbky OHW MOryT ObiTb
MCMOJIb30BaHbl B OOJILLUNHCTBE CJlydaeB TONbKO Yyeped paclumpenus SQL B
onanekTe a3blka gaHHor CYB/[, Ho B cTtaHaapTe ODBC aTn paclunpenus He
noanEePXNBAOTCS.

CneunanbHble nMooxoapl — 3TO, HANPUMEpP, MCMONb30BaHME LLUJ30B,
NMO3BOJISIOLLLEE MPUIOXEHMSAM OMEPUPOBaTb Ha, 6a3amMu JAaHHbLIX B «Hy>KOM»
dopmaTe Tak, kak 0yaTo 3TO cOOCTBEHHble 6a3bl AaHHbIX. BoobLie, uenb
03a — opraHusauusa AocTyna K yHacnegoBaHHbIM (legacy) 6a3am naH-
HbIX — CIYXWUT ANS pelleHns 3ajady cornacoBaHus ¢opmatoB 6a3 AaHHbIX
npu nepexoge K kKakon-nmbo opgHowm CYB[. Tak, ecnv kKoMmnaHusa Oonroe
Bpems pabdoTtana Ha CYB[, IMS n 3atem pewwuna neperitn Ha Oracle, To e,
o4eBUAHO, NoTpebyeTcs w3 B IMS. CnepnoBaTtenbHO, LW3bl MOXHO pac-
cMaTtpuBaTb Kak CcpencTBo, obsieryaroliee MUrpaLmio, HO He Kak YHUBEP-
cajibHOe CpeacTBO MexonepabenbHOCTU B pacnpefeneHHon cucteme.
Boobuie, yHMBEpPCaNbHOro peLenTta peLleHns 3aaa4n MmexonepabenbHOCTH
B 9TOM KOHTEKCTE He CYLLUECTBYET — BCE ONpenensdeTcd KOHKPETHOW cuTya-
unen, nctopmen MHPOPMaLMOHHON CUCTEMbI U MACCOM OPYrux ¢GpakTopos.
DDB KOHCTPYMpYeT apXUTeKTop, MMEIOLLIMIA B CBOEM apceHarne oTpaboTaHHbIe
VHTErpaumoHHble CPencTBa, KOTOPbIX HA PbIHKE Celvyac O4eHb MHOrO.

1.2.6. TexHONOrUA TUPAXUPOBAHUA OaHHbIX

MpuHUMNManbHasa xapakTepucTmka TUpaxunpoBaHuUsa OaHHbiX (Data
Replication — DR) 3aksodaetcs B 0Tkase OT GU3MYECKOro pacnpeneneHus
naHHbIx. CyTb DR cocTtonT B TOM, 4TO ntobas 6as3a gaHHbIX (kak ona CYB/,
Tak 1 onsa paboTaloLlmx C Hel Nosib3oBaTenei) Bcerna sBnseTcs 1I0KanbHOM’;
OAaHHbIE PA3MELLLAKTCS IOKaIbHO Ha TOM y351e CETU, rae oHmM obpabaTtbiBatoT-
CS1; BCe TpaH3aKuunM B CMCTEME 3aBEpPLUAlOTCS JIOKANbHO.

TupaxmpoBaHue AaHHbIX — 3TO ACUHXPOHHBLIA NepeHOC U3MEHEHUN
0OBbEKTOB MCXOAHOW 0Oa3sbl AaHHbIX B 6a3bl, NpuHagnexailme pasinyHbiM
y3nam pacrnpeneneHHom cuctembl. PyHkumm DR BbINOSHAET, Kak npaBuio,
cneunanbHbin moaynb CYB[ - cepBep TuUpaxmpoBaHUs LaHHbIX,
HasbIiBaeMbIi pennmkaTtopom (Tak yctpoeHbl CYB CA-Openingres n Sybase).
B Informix-OnLine Dynamic Server pennukaTtop BCTPOEH B cepBep, B Oracle7
Ons ucnosb3oBaHua DR Heobxoammo npnodpecTun aononHuTensHo K Oracle7
DBMS onuumto Replication Option.
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B kayecTBe 6asuvca g TMpaxmnpoBaHWg BbICTYNaeT TpaH3akums K 6ase
faHHbIX. B TO Xe BpemMs BO3MOXEH MepeHOC U3MEHEHUN rpynnamu
TpaH3akunii, Nnepuoamn4eckn nnn B HEKOTOPLI MOMEHT BPEMEHMU, YTO AaeT
BO3MO>XHOCTb UCCNef0oBaTh COCTOSHME NPUHMMAatOLLEN 6a3bl Ha ONpPeaeneH-
HbI MOMEHT BPEMEHN.

JdeTtanu TmpaxmpoBaHusa OaHHbIX MOSIHOCTbIO CKPbITbl OT MNPUKIagHOM
nporpamMmmsbl; ee OYHKLUMOHUPOBAHUE HUKAK HE 3aBUCUT OT paboTbl
pennukaTtopa, KOTOPbIA LEeNMKOM Haxo4AuTCs B BeLeHUW agMuHMUcTpartopa
6a3bl faHHbIX. CnepgoBaTenbHO, A1 NepeHoca NporpaMmbl B pacnpeneneH-
HYI0O Cpefy C TUPaXMPyeEMbIMU AaHHbIMK He TpebyeTcs ee moambunkaumnn.
B aToMm, COBCTBEHHO, 1 COCTOMT KA4eCTBO 6 (MpO3pavyHoe TUPaXMPOBaHME
— CM. CTp. 21).

CuviHxpoHHOe obHoBneHne DDB n DR-TexHonorns — B onpeneneHHoM
CcMbIcne aHTunoabl. KpaeyrosbHbli KaMeHb NepBO — CUHXPOHHOE 3aBepLue-
HVe TpaH3akuMii OOHOBPEMEHHO Ha HECKOJIbKUX Yy3Jiax pacrnpenenieHHon
CUCTEMbI, TO eCTb CUHXPOHHasa dukcauus nameHeHui B DDB. Ee «axunneco-
Ba NaTa» — XECTKMe TpebOoBaHUS K NMPOU3BOAUTENBHOCTU U HALEXHOCTU
kaHanoB cBA3n. Ecnu 6a3a naHHbIX pacnpeaesieHa no HECKONbKUM TEPPUTO-
pvanbHO yaaneHHbIM y3nam, 00 beaMHEHHBIM MEANTEHHBIMU U HEHAOEXHbBIMU
KaHanaMmum CBsI3W, a YMCNO OOHOBPEMEHHO paboTalolmx nonb3oBaTenel
COCTaBNAET COTHU W Bbllle, TO BEPOATHOCTb TOro, 4TO pacrnpeneneHHas
TpaH3akumsa bynet 3adukcupoBaHa B 0603pMMOM BPEMEHHOM MHTEpPBAsle,
CTaHOBUTCS 4pe3Bbl4alriHO Manon. B Taknx ycnoBusx (xapakTepHblX, KCTaTu,
nns 60nbLIMHCTBA OTEYECTBEHHbIX OpraHn3aumin) obpaboTka pacnpenenex-
HbIX OAHHbIX MPaKTUY4ECKN HEBO3MOXHA.

DR-TexHonorms He TpebyeT CUHXPOHHOWN duKcaumum U3MEHEHUA, U B
3TOM €€ CuJibHas CTopoHa. B oencTBUTENbHOCTY JaIeKO HE BO BCEX 3aa4ax
TpebyeTca obecneyeHne MaeHTMYHoCcTM B, Ha pas3nuyHbIX y3nax B nboe
BpeMs. [ocTaTo4HO NOOAepXuBaTb TOXAECTBEHHOCTb JAHHbIX MLb B
onpeneneHHble KPUTUYHbIE MOMEHTbI BpeMeHu. MOXHO HakanauBaTb
M3MEHEHWNS B OaHHbIX B BUAE TpaH3akUWi B OOHOM Yy3/e U Nepuoan4eckun
KONMpPOoBaTb 3TN U3MEHEHUSA Ha Opyrue y3asbl.

Hannuo npenmywectsa DR-TexHonornu. Bo-nepsbix, OaHHble BCerga
pacnofioXeHbl TaM, roe oHu obpabaTbiBalOTCS, — CNefoBaTeslbHO, CKOPOCTb
[OCTyNa K HAM CYLLEeCTBEHHO yBenuynBaeTcs. Bo-BTOpbIX, Nnepenada TosbKO
onepauuin, N3MEHALMX OaHHbIE (2 HE BCEX Onepauuin AocTyna K yaaneH-
HbIM JAHHbIM), U K TOMY Xe B aCUHXPOHHOM pPeXVME MO3BOSIFET 3HA4YUTESIbHO
YMEHbLINTb TpaduK. B-TpeTbux, CO CTOPOHbI UCXOAHOM 0asbl O NPUHK-
MatoLLmx 6a3 pennnkaTop BbICTyNaeT Kak NpoLecc, MHULMNPOBAHHLIMA OOHUM
noJsib30BaTesNieM, B TO BPEMS Kak B GU3MYECKN pacrnpepeneHHon cpene c
KaxabIM JIOKaNbHbIM CEPBEPOM paboTaloT BCE MOJIb30BATENM pacnpene-
JIEHHOMN CUCTEMBbI, KOHKYPUPYIOLVE 3a pPecypcbl Apyr ¢ Apyrom. HakoHeu,
B-4YETBEPTbIX, HUKAKON NPOAOIIKUTENbHBIN COOM CBA3U HE B COCTOSIHUM HapPY-
WNTb Nepenadyy n3aMmeHeHuin. [1eso B TOM, 4TO TUpaXnpoBaHUe npeanosnaraeT
Oydepunsaumio NoToka U3MeHeHun (TpaH3akuuii); rnocsiie BOCCTaHOBIEHUS
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CBAI3N nepepnaya BO30OOHOBNSAETCH C TOW TpaH3akuUMK, HA KOTOPOW
TUpaxunposaHue ObINIo NPepBaHo.

DR-TexHONnOrmg gaHHbIX He nMweHa HepocTaTkoB. Hanpumep,
HEBO3MOXHO MOJIHOCTbIO UCK/IOYUTE KOHONUKTBI Mexay OBYMS BEPCUAMU
OOHOM 1 TOM Xe 3anmcn. OH MOXET BO3HUKHYTb, KOrga BCneacTeme Bce Tol
XK€ aCUHXPOHHOCTU ABa MOJSIb30BaTENS HA Pa3HbIX y31ax NCMPABAT OOHY U Ty
e 3anncb B TOT MOMEHT, NOKa U3MEHEHNS B AaHHbIX N3 NepBO 6a3bl AaHHbIX
ewe He OblIM NepeHeceHbl BO BTOpyl. [pu npoekTupoBaHun pacnpene-
JIEHHOW cpenbl ¢ ncnonb3oBaHneM DR-TexHonorum HeobxoamMmo
npenycMoTPEeTb KOHMIMKTHBIE CUTYaLMK 1 3arnporpaMmMrpoBaTh PENINKATOP
Ha Kakon-Nnmbo BapuaHT UX pa3peLleHns. B aTom cMmbicne npumeHeHne DR-
TexHonormn — Hambonee cunbHas yrpo3sa uenoctHocty DDB. DR-TexHonormo
HY>XHO NPUMEHSATb KpariHe OCTOPOXHO, TOJbLKO A5 PELLEHUs 3aa4 C XXEeCTKO
OrpaHUYeHHbIMU YCJIOBUSMU U MO TLATENbHO MPOAYMAHHOW CXeMe,
BKJTIOHAIOLLEN OCMbIC/IEHHbIN anropuTM paspeLleHns KOHMINKTOB.

1.2.7. PacnpepeneHHble CUCTEMbI

CerogHs MOXHO cUuUTaTb, 4TO pacnpenefieHHble 6a3bl AaHHbIX — TeMa
[OCTaTo4HO NloKasibHad M faneko He Tak akTyasibHas, Kak apxXmTekTypa
pacnpepeneHHbix cnctem. B DDB-texHonorum 3a nocnegHue 2-3 roga He
ObI1I0 KaKMX-TMBO CYLLLECTBEHHbIX HOBALMIA (32 UCKIIOYEHNEM, ObITb MOXET,
TEXHONOMNU TUPAXMPOBAHUA OaHHbIX). MOXHO cymnTath, YTO B 3TON cdhepe
MHOOPMATUKN BCe BOJIEE UM MEHEE YCTOSINIOCh U KaKUX-NMBO PEBOSIIOLIMOH-
HbIX LLIArOB He NpeaBuamnTcs. bonee nHTepecHoe HanpasAeHWe (BKIo4YaloLee
DDB) — apxutekTypa, NpOeKkTUMpOBaHMe N peanmn3auusa pacrnpeneneHHbIX
MHOOPMALMOHHBLIX CUCTEM. «[OpAYMe» TeMbl B 3TOM HanpaBieHUN —
CUCTEMbI C TPEX3BEHHOMW apxXUTeKTypoW, NpoAyKTbl knacca middleware,
06BHEKTHO-OPMEHTUPOBAHHbLIE CPeacTBa pa3paboTkm pacnpemseneHHbIX
npunoxeHun B ctaHgapte CORBA. Vx akTuBHOe NpuMeHeHue OyaeTt
OOMUVHMPOBATb B OTEYECTBEHHOW MHbOpMaTMke B Onmxarwme 3-5 net um
CTaHeT TeXHONOrnM4yeckom 6a3oi peasbHbIX UHTErPaLMOHHBLIX NPOEKTOB.

TexHonornyeckunii B3pbiB B MHTepHeT (Internet), co3maHne n cynepbyp-
HOe pa3BuTME BCeMMpPHOI NayTuHbI, TEXHONOMMS Java Hem30exHo oTpasaTcs
Ha opraHmsaumn nHGPacTpyKTypbl Kopnopaumi. O4eBmnaHbIe NpenmyLLecTsa
rMNepTeKCTOBOMN OpraHM3aumn AaHHbIX (TMOKOCTb, OTKPLITOCTb, MPOCTOTA
pPasBUTUS N PACLUMPEHUNST) Nepes, XXECTKMMM CTPYKTYpPaMn PENSILMOHHbIX 6a3
OaHHbIX, MO CBOEl npupoae Nnioxo NpucrnocobieHHbIMU AN pacLUMpeHs,
npegonpenendioT ncrnonb3dosaHme HTML (cneumanbHbil 93blIK Pa3METKU
rMNepTekCTOBbIX AOKYMEHTOB) B Ka4eCTBE OOHOrO M3 OCHOBHbIX CPEenCTB
€030aH1s MHDOPMAaLMOHHOIO NPOCTPaHCTBa KoMnaHun. oaxon, onvpato-
LWMIACS Ha TMNepTekcThl, No3BonseT 6e3 0cobbix NPO6IEM MHTErPUPOBATbL
yXe cyulecTBylowme nHOOPMaLMOHHbIE MACCUBLI, XpaHaunecs B 6asax
naHHbIX. To, 4TO cenyac HasbiBaloT Intranet, — 310 nNpoobpas3 Oyaylien
KOPrnopaTnBHON MHMOPMAaLMOHHON CUCTEMBI.
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1.3. CpeacTtBa mocTyna K pecypcam rio0asibHbIX ceTem

1.3.1. XapakTepucTuka OCHOBHbIX MH(OPMALMOHHbIX PEeCcypCcoB
UHTepHeT

Kak ynomMmumHanocb Bblle, OAHUM U3 BUAOB WHTErpayum yxe
CYLLECTBYIOLLMX NHPOPMALVOHHbBIX MaCCUBOB, XPaHALLMXCA B 6a3ax AaHHbIX,
asnsetcsa Internet. Ihpopmauys B IHTEpPHET XpaHUTCS Ha Tak Ha3blBaeMbIX
Web-cepBepax (cCepBepax, Ha KOTOPbIX XPaHATCA MyJibTUMEMA OOKYMEHTHI,
CBSI3aHHble MexAay cOobOoW rMnepTekCcToBLIMU CCblIkamu). Takum o6pasom,
NHTepHeT aBngeTcsa rnobanbHON MHPOPMALIMOHHOM CeTbl0 — OTKPbITOW
cuctemoi (AVIC pas3nnyHoro HasHa4YeHus!, Pas3MeELLIEHHbIX B Pa3/INYHbIX y31ax
TENEKOMMYHUKALMOHHOW ceTu, paboTy KOTOPbIX Kak eAMHOro MHTErpmpo-
BaHHOro Lenoro obecneymBaeT cMcTeMa OTPAC/IEBbIX, FOCYAAPCTBEHHbIX U
MeXAYyHapOaHbIX CTaHAapToB B 06nactn MHGOPMALMOHHbBIX TEXHOJOTNA,
cneumpupyrowmx MHTepdencsl, ycnyrm n nogoepxmearowmx dopmartbl
OaHHbIX A5 OOCTUXEHNS B3aUMOLENCTBUSA U NEPEHOCUMOCTU NPUSIOXKEHU,
OaHHbIX 1 NepcoHana).

B cuny konoccanbHOro obbemMa uU pPasHOPOOHOCTU OpraHmsaumu
MHPOPMaLMOHHbIX PECYPCOB B CETU BO3HUKAET Psf, €CTECTBEHHbLIX MPO6IeM.
Kaxpoplhi pecypc MMeeT CTPYyKTypy onpeneneHHoro tuna, 6asmvpyertcs Ha
MaLLMHE CO CBOEN ONnepaunioHHON cucTtemMom (NnatdopmMon) 1 cneumanbHON
nporpaMmmMon oBCnyXXnBaHus A0CTyna K HEW — NPOrpamMmMoOn-cepBepoM.
MalunHy, HenpepbIBHO PYHKLMOHUPYIOLLYIO B CETU, FAE UCMNOJSHAETCS Takas
nporpamma, Takxe 4acTo HasbiBaloT cepBepoM (Web-cepeepom). Camo
COeVHeHVe MnoJsib3oBaTeNs C CepBEPOM NPOUCXOANT C MOMOLLLIO COOTBETCT-
BYIOLLLEEN NPOrpamMmbl, 3arnyCkaemMon Ha ero KoMnbloTepe (NporpamMmbl-
KnMeHTa, nin Haeuratopa B UHTepHeT (browser) — nonb3oBaTesibCKoOM
nporpamMmbl, UCMONbL3YEMON ANa novcka MHPOPMaLNOHHbBIX PECYPCOB B
ceTax 9BM n gocTtyna K HAM), U BbINOJIHAETCHA Takoe COeaMHEeHe Ha OCHOBEe
3apaHee OnNpenefieHHoro ceoga npasws, UM NPOTOKONia B3auMOOENCTBUS
Mexay KJIIMEHTOM U CepBEPOM.

OTmMeTum OTAENbHO, YTO NOAb30BaTeNb VHTEPHET MOXET MOny4nTb
[OCTyN K pecypcam pyrux ceten 6narogaps CyLLeCTBOBAHNIO MEXCETEBbIX
wnto3o08B. MNog, wao3omM (gateway) NPUHATO NOHUMAaTb CNeUMann3npoBaHHbIN
y3en (pabouylo CTaHLMIO, KOMMbIOTEP) NIOKaNbHOM ceTu, obecnevymBatoLLmii
LOCTYn APYrux y3joB AaHHOM NOKaNbHOWM CeTu K BHELUHEN CEeTU nepenadu
OAHHbIX 1 APYIMM BbIYUCINTENbHBIM CETSM. [OBOPS O MEXCETEBOM LUJ/IIO3E,
4acToO MoApas3yMeBalT M annapaTHble, U NPOrpaMMHbIe CpencTsa,
obecneunBaloLLMe MEXCETEBYIO CBSA3b.

Mepepaya nHpopmaumm B NHTEpPHET NpoucCXoanT HeEBONbLINMMN
nopumsaMm AaHHbIX, UMELWMMN CTPOro ONPeaENeHHYI0 CTPYKTYPY U
HasdbiBaeMbiMK1 naketamn. CoobLieHne MoOXeT ObiTb pa3bnTo HA HECKONbKO
nakeToB, pasMep KOTOPbIX MOXET BapbMpPOBaTbLCS, HO, KaK NMpasusio, He
npesbilwaeT 1500 GainT.
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BaxHenwmnm MOMEHTOM npu QYHKLMOHNPOBaHUM NHTEPHET ABNFEeTCS
CTaHAAPTU3NPOBAHHbIN CBOA NPaBU Nepefayn NakeToB AaHHbIX B CeTu n
3a ee npegesbl B paMkKax MexceTeBOoro oOmeHa, 3akperneHHbiri 6a30BbiM
TpaHcnopTHbIM NpoTokonom TCP (Transmission Control Protocol) n mexce-
TeBbiM npoTokonaom IP (Internet Protocol). MNMpotokon TCP paeT Ha3BaHue
BCEMY ceMeNcTBy npoTokonoB TCP/IP, rnaBHOM 3agayer KOTOPbIX ABISETCS
ob6beAnHEHVE B CETU MaKeTHbIX NoaceTen yeped wiio3bl. Kaxagasa ceTb
paboTaeT No CBOMM COOCTBEHHbLIM 3aKOHaM, HO NPeAnosiaraeTcs, YTo W3
MOXET MPUHATL NakeT U3 APYroi CeTn U OOCTAaBUTb €ro no yka3aHHOMY
agpecy. PeanbHO nakeT n3 o4HOM CETU NepenaeTcs B APYryto NOACETh Yepes
rnocnenoBaTefibHOCTb LLUJII030B, YTO CTAHOBUTCS BO3MOXHbIM OGnarogaps
peanusaumu BO BCEX y3nax CETM NPOTOoKoa MexceTeBoro oomena IP.

BennuuHy notoka nHpopmaumm (06bem nocnegHern naMepseTcs B
OvTax unu 6anTax n eguUHULLAX, UM KPaTHbIX), MpoLleallero 3a onpeaesieHHbli
MPOMEXYTOK BPEMEHU Yepe3 BbIAENEHHbIN KaHan CBA3U, LUM03 NN OPYryIO
CUCTEMY, MPUHATO HAa3bIBaTb TPAPUKOM.

B NHTepHeT kaxxgon maiwumHe (host) npunmucaH onpeneneHHbln agpec,
Mo KOTOPOMY K HEM N OCYLLEeCTBASETCHA AOCTYN B pamMkKax OAHOro 13
CTAHOAPTHbIX MPOTOKOMOB, NMPUYEM CYLLECTBYET OOHOBPEMEHHO Kak
yncnoBas agpecauunst (Tak HasblBaemblii IP-agpec, coctoswmii n3 Habopa
yeTblpex TPEXpPa3psanHbIX 4Yucen, pas3fefieHHbIX TOYKaMu, Hanpumep
144.206.160.32), Tak 1 6onee yaobHas o BOCNPUSTUS YeNIOBEKOM cucTema
OCMBICIEHHbLIX AOMEHHbIX MMeH (Hanpumep, apollo.polyn.kiae.su).
Monb3oBartenb O obpalleHnss K MallMHE MOXET UCMOJSb30BaTb Kak ee
IP-agpec, Tak n ee nma. Anga ynpoweHnsa paboTbl B CETU UCMNONb3YyeTCs
crneumanbHasa cuctema DNS (Domain Name System), npeacrasngioLas
coboi 6a3dy AaHHbIX, kKoTopas obecrneunBaeT NpeobpaszoBaHMs OOMEHHbIX
VIMEH KOMMbIOTEPOB B YMcoBble IP-agpeca, Nockonbky 6a30BbIM 3/1EMEHTOM
agpecaunn gna cemencrtea npotokona TCP/IP asnaiwoTtca IP-agpeca, a
OOMEHHas agpecauys BbIMOSHAET POSib CepBuUCca.

MHdpopmaunoHHble pecypcbl VIHTepHEeT — 39TO BCSH COBOKYMHOCTb
MHOOPMAaLMOHHBIX TEXHOJSIOMNIA 1 623 AaHHbIX, JOCTYMHbLIX MPY MOMOLUM 3TUX
TEXHONIOTUI U CYLLECTBYIOLMX B PEXMME MOCTOSHHOrO 06HOoBneHus. K unx
4YMUCNy OTHOCHATCS, HaNpuUMep:

* 9JIEKTPOHHAas! no4yTa (C NOMOLLbIO MOYTOBLIX CEPBEPOB — CEPBEPOB,

obecneymBaloLLMX Nepenavy U XpaHeHne 3NeKTPOHHOM MOYThbI);

« cuctema TenekoHpepeHun Usenet (C nomolblo cepBepoB
HOBOCTEeW — cpencTBa As onepaTtnBHoro obmMeHa MHbopMaumen
Mexnay nonb3oBaTtenamu cetn NHtepHeT). Cuctema nocTpoeHa no
NPUHLNNY 3NEKTPOHHbLIX AOCOK O0ObABNEHUN, korga noboin
nMosib30BaTeSlb MOXET MOMECTUTb CBOIO MHMOPMALMIO B OOHY U3 Fpynn
HoBocTeln Usenet n ata nHdopmaumsgd cTaHeT AOCTYMNHOW APYrum
Nnosb30BaTENSM, KOTOPbIE HA AAHHYIO FPYMny HOBOCTEN MOAMUCaHbI;

« cuctema avisioBbix apxmoB FTP (NpOTOKON nepenayvym OaHHbIX,
KOoTOpbIi no3Bonset B VHTepHeT nepemewiaTtb daiinbl ntoboro
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dopmarta ¢ 0aHOro KomnbioTepa Ha apyron). O6bemM NPOrpamMmMHOro
obecneyeHns B apxmBax FTP cocTtaBnsieT Tepabaiitbl MHbopmMaumu,
M HX OOVIH NONb30BaTe b UM AOMUHUCTPATOP CETU HE MOXET MPOCTO
$un3nyeckn 0603peTb 3Ty MHPopmaumio. OpraHn3oBaH poHA, CBO-
6omHOro nporpamMmmHoro ob6ecneuveHna — FSF (nporpammuct-
ckasi opraHmM3aums, 3aHMMaloLWAaacs YCTPaHEHMEM OrpaHUYEHNr No
KOMMPOBaHUID, PacnpoCTpaHeHUO, N3YYEeHUI0 1 Moaudunkaunn
nporpamMm Ans KOMMNbIOTEPOB; OJ1s AOCTUXEHUS 3TOM o0Lel 3agayn
FSF ctumynupyet pa3paboTky U MCNoJib30BaHMEe CBOOOOHOro
nporpaMMHOro obecneyeHnsi, OPUEHTUPOBAHHOIO Ha LUMPOKUIA
Knacc npumeHeHuin). MpakTuyecku nNOOM apxmB CTPOUTCH Kak
nepapxus ampektopuii. MHorve apxumBbl oyonupyoT nHGopmMaumo
M3 Opyrnx apxmeoB (Tak HasblBaeMble 3epkana — mirrors);

6a3bi gaHHbix WWW. World Wide Web (WWW) npeacTtaBnseT yaoo006HbIl
[OoCTyn K GONbLWMHCTBY MHPOPMaLMOHHBLIX apxmBoB CeTu. OcobeH-
HOCTbIO CUCTEMbI SBASETCH MEXAHU3M TMMEPTEKCTOBLIX CChIIOK,
KOTOPbI MNO3BONSIET NPOCMaTPMBaTh MaTepuabl B NOPSAKe BbIOOpa
3TUX CCbINOK nosb3oBatenem. Cuctema yHMBepCasibHbIX aOpecoB
NO3BONISET NMPOAAPECOBATH MPAKTUYECKU BCE MHOOPMALMOHHbIE
pecypcbl MHTepHeT. B WWW cyliecTByeT 60/bLIOE KOJIMYECTBO pas-
JINYHOrO POAa KaTanoroB, KOTOPbIE MO3BOMSIOT OPUEHTUPOBATLCS B
CeTu; KpOMe 3TOro, Nosb30BaTENM MOIYT BbINOSHUTL JaXe yaaneHHble
nporpamMmbl UK CMOTPETbL PUbMbI MO CETU. Takol cepBuUc He obec-
neuymBaeTcs APYrmMMn MHOOPMALMOHHLIMU cuctemamm MHTepHeT;
6a3bl faHHbix Gopher (knneHToB VIHTEpHET, npeaHasHa4YeHHbIX AJis
noncka u nonyyeHus TekcToBbix dannoB ot Gopher-cepBepoB).
BHewHe Gopher BbIrnsamT kak orpoMHas dannoBas cuctema, Kotopas
pacnonoxeHa Ha mMawwunHax cetu. Gopher cymtaeTcsa npocTom
CUCTEMO, NEerkom B yCTaHOBKE, afiMUHUCTPUPOBAHUN, LOCTATOYHO
HaJEeXHOM 1 3aLlUUTHOWN;

6a3bl gaHHbix WAIS. B 0CHOBY CUCTEMbI MOJIOXEH MPUHLMM NoUcka
MHboOpMaLMN C UCMONb30BAHNEM JIOMMYECKMX 3anpOoCOB, OCHOBAH-
HbIX Ha MPUMEHEHUM KJTIOYEBBLIX CNOB. KnneHT «obliapvBaeT» BCe
cepsepbl WAIS Ha npeaMET Hanmyus B HUX OOKYMEHTOB, YOOBNETBO-
palowmx 3anpocy. WAIS wWmnpoko npuMeEHaeTCca Kak nouckoBas
MallMHa B Apyrux MHGOPMaLMOHHbIX cepBepax MIHTepHeT, Hanpumep
WWW un Gopher;

nHpopmaumoHHble pecypcbi LISTSERV. LISTSERV - at0 cuctema
no4yToBbIx crnmckoB ceTn BIT-NET (ceTb o6pa3oBaTesibHbIX yupexae-
Hun). LISTSERV cneunanbHO OPUEHTMPOBAH Ha MPUMEHEHUE B
Ka4yeCTBe TpaHCnopTa 3NeKTPOHHOW no4yTbl. JlOCTyn K HEMY B
MHTEPAKTUBHOM PEXUME 3aTPyOHEH;

cnpaBo4Hasi ciyxba WHOIS. WHOIS-cnyx6a coaepXxunt nHpopmaumio
0 MN0JIb30BATENSAX CETU, UX BNIEKTPOHHBIE 1 0ObIYHbIE afapeca, NOeHTN-
dukaTopbl 1 peanbHble MeHa. WHOIS — pacnpegeneHHas cMctema;

CoBpeMeHHbI M'yMaHuTapHbIii YHUBEpCUTeT

30



* nHpopmaLmoHHble pecypcbl TRICKLE. TRICKLE —3T0 AOCTyn No noyte
K apxmBaM FTP, KOTOpbIN OpraHn30BaH 4Yepes cneumasnbHbli LW3;
+ nnonckoBble MaLumHbl Open Text Index, Alta Vista, Yahoo, Lycos v ap.
OHun npeactaBnaioT coboii MoLHble MHPOPMaLMOHHO-MOUCKOBbIE
CUCTEMBbI, pa3MeLLeEHHbIE HA cepBepax cBobogHOro pgoctyna,
cneumasnbHble NPorpaMmbl KOTOPbIX HEMPEPbLIBHO B aBTOMATMHYECKOM
pexumMme ckaHupylT nHdopmaumnto CeTm Ha OCHOBE 3a4aHHbIX
aNIropuTMOB, NPOBOAS MHAEKCALUMIO LOKYMEHTOB.
NHTepHeT — 370, rnaBHbIM 06pPa3oM, BO3MOXHOCTb NMOy4YnUTb MHDOPMa-
LIMIO B TOT XX€ MOMEHT, KOria OHa HyXHa, T.e. B pexume on-line. Ho ecnu HeT
BO3MOXHOCTW paboTaTtb B on-line, To Ana gocrtyna K ycnyram 00fblMHCTBA
MHPOPMaLMOHHbLIX cepBePOB MIHTEPHET MOXHO BOCMOJIb30BaTbLCHA 3/IEKTPOH-
HOI MOYTOM, XOTS B STOM Cilyyae BCe OyOeT NpoucxoauTb He Tak ObICTPO,
Kak B cTaHOapTHOM pexume telnet, ftp nnn WWW, o koTopbix 6yaeT ckazaHo
HUXeE.

1.3.2. MpuHunnbl dyHKunoHnpoBaHus WUHTepHeT

MEPAPXNA MPOTOKOJ10B NMHTEPHET. lpoToKO/1 — 3TO HEKOTOPbLIN CBOA,
4eTKO OnpefefieHHbIX NpaBuil, KOTOpble OAMHAKOBO peajin3oBaHbl B
pasnnyHbIX CUCTEMAX (Mporpammax, LWa3ax, naketax AaHHbIX U 4p.).
Bbnarogaps aToMy B MecTax B3aMMOLENCTBUA 9TUX CUCTEM, HAaNpumep, npu
MHULMNPOBAHNN COEOUHEHNS NPOrpamMMbl-KJIMEHTA C NPOrpamMmmon-
CepBepoM 1N Npu nonagaHnum nepenaBaemMoro nakeTa AaHHbIX Ha MalunHY-
LUI03, BCe NPOUCXOOUT MO 3apaHee onpefeneHHOMY CLEeHapuio.

Mo Mepe NpoaBMXEHUs nakeTa AaHHbIX MO CETU Ha KaxaoM 3Tarne ero
B3aMMOOENCTBUSA C APYrMMU CETEBbIMU dNeMeHTaMn oTpabaTbiBaloT
MPOTOKOJIbl Pa3HbIX YPOBHEN. [MOAHYIO COBOKYMHOCTb TakmxX MPOTOKOJIOB,
HEeoOXOAMMbIX O YCMewHOro B3anMoAencTBMUS pasHbiX 9/1EMEHTOB B
pamMkax ceTu OaHHOro Tuna, NPUHATO Ha3biBaTb CEMENCTBOM WAN CTEKOM.
MHTepHeT paboTaeT nog cemeiictBoM npotokonoB TCP/IP, koTopoe nmeer
MHOIOYPOBHEBYIO CTPYKTYPY.

Ctpyktypa npotokonoB TCP/IP nmeeT YyeTbipe ypOBHA 1 NpUBEAEHA HA
puc. 1.7.

Camblin HMXXHWUI (YpOBEHb [V) COOTBETCTBYET YPOBHIO AOCTyna K ceTu. B
npotokonax TCP/IP oH He pernamMmeHTUpyeTcs, HO NOAAepXuBaeT BCe
nonynsipHble CTaHAAPThbl MPOTOKOSIOB PUINHECKOTO U KaHaNIbHOrO YPOBHS,
Takue kak Ethernet, Token Ring, SLIP, PPP n gpyrue. lNpoTokonbl aHHOro
ypoBHA obecneuymBaloT nepepadyy nakeToB OaHHbIX B CETU HA YPOBHE
annapaTtHbIX CPeacTB.

Cnepyiowmnn ypoBeHb (ypoBeHb Ill) — aTO ypoBeHb MeEXCEeTEBOro
B3aMMOAENCTBUS, KOTOPbIM 0becrnedynBaeT nepenady nakeToB OaHHbIX U3
OOHOWM noaceTu B Apyryto. B ka4yecTBe nNpoTOKOsa B CTEKE MCMNOJIb3yeTCs
npotokon IP.

Cnepyowmin ypoBeHb (ypoBeHb |l) HazbiBaeTcs OCHOBHbIM. Ha aTOM
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WWW,

Gopher, | SNMP FTP telnet SMTP I
WAIS
| TCP | o
| IP L m
He pernaMenTupyeTes v
Ethemet, Token Ring, FDDI, X.25, SLIP, PPP
YpoBHH
CTEKa
TCP/IP

Puc. 1.7

YPOBHE (YHKLMOHMPYET MPOTOKON ynpaBneHus nepenadenn TCP, KoTopbI
obecneumBaeT HadeXHy nepenadvyy CooOLLEHN Mexay yOaneHHbIMU Opyr
OT Aapyra pasnmyHbiMM NPUKIagHbLIMK NporpaMMamMin 3a c4eT obpa3oBaHUs
BUPTYasIbHbIX COEANHEHNIA MeXAy HUMMU.

Bce nepeyncneHHble Bblle MPOTOKOJIbl C JIEFKUM CepauemM MOXHO
OTHECTU K «yPOBHIO CEKpPETapel», T.e. K 00CNyxXmnamoLwmm nHTepdeiic B3an-
MOOENCTBUS C nonb3oBaTtenem. s KOHEYHOro Noab3oBaTens («HavyanbHU-
Ka») Hanbonee HeobxoaymMa KOMMETEHTHOCTb HAa CaMOM BEPXHEM YPOBHE
(ypoBeHb |), KOTOpbI Ha3biBaeTca Ha sa3blke cTeka TCP/IP npuknagHbim.

3a ponrve roabl UCNONb30BAHUA B CETHAX Pa3IMYHbIX CTPaH U
opraHmnsauun ctek TCP/IP Hakonun 60/blUOe KOAMYEeCTBO MPOTOKONOB U
CEepBUCOB MpuUkKNagHoro ypoBHs. lNpegmMeTom Hawero getanbHOro
paccMOTpeHus ByayT cneaytowme YeTbipe: NPOTOKO KONMPoBaHusa ¢aiinnos
FTP (File Transfer Protocol); npoTtokon amynauum TepmmHana telnet; npotokon
Gopher; ona gpoctyna Kk pecypcam BCEMMPHOro npoctpaHcTea GopherSpace
1 Hanbonee NonyngapHbli HA OaHHbIA MOMeEHT npoTtokon HTTP (Hyper Text
Transfer Protocol) pocTtyna K yaaneHHbIM rmnepTekcToBbIM 6a3amM AaHHbIX
BO BCceMMpHbIi naytnHe WWW (World Wide Web).

[ns Toro 4tobbl NpPeaoTBPaTUTL MYyTaHMLY B TEPMMHAX, CBA3AHHYIO C
OONHAKOBbIMW MMEHaAMU MPOTOKOAOB, NMpoOrpamMm U MHOOPMALMOHHbIX
pPECYpPCOB, CAeNnaeM HECKOJIbKO 3aMevaHUiA.

Tak, nog, TepmmHoMm FTP noHumaeTca kak cam cTaHgapT NpoTokona,
Tak U nporpamMmma-kKjineHT Ha KOMMNbIOTEpPEe noJsib3oBaTens, KoTopas
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VHUUMMPYET COEOVNHEHNE C OOHOUMEHHOW (U ¢ aobaeneHnem OykBbl «d»
— ftpd) nporpammoi-cepsepom. NocnenHas, B CBOK o4epenb, UCMOTHAETCS
Ha MallMHe-cepBepe M NpebbiBaeT B pexmmMe MOCTOSHHOINO OXUOAaHUS
3anpoca oT knMeHTa. Kpome Toro, o camux pecypcax, LOCTyn K KOTOPbIM
OCYLLIECTBIAETCA MO NMpoTokony ftp, NpMHATO roBopuTh Kak 00 ftp-apxuBax.
AHanornyHasa cuTyaums xapaktepHa 1 ans ocTasbHbIX NPOTOKOOB.

B ocHoBY B3aMMOAENCTBUSA KOMMOHEHTOB MHMOPMALIMOHHbBIX CEPBUCOB
ceTu B OOJIbLUMHCTBE CJlydaeB MosoXeHa MoAeNb «KIneHT-cepBep». Kak
npaswuio, B KAYECTBE KJ/IMEHTa BbICTYNAaET NporpamMmma, Kotopagd yctaHoBNEHA
Ha KOMMbIOTEPE MOSb30BaTeNd, a B KA4eCTBe CepBepa — nporpamma,
yCTaHOBJIEHHAa y npoBargepa. B gaHHOM KOHTEKCTE non NpoBangepom
MOHVMMAETCSs OpraHmM3auuns UM 4YacTHOE NNLO, KOTOPblIE BEAyT (NoAaepPXu-
BatloT) MHPOPMALMOHHbIE PECYPCHI.

MTak, B OCHOBY NOCTPOEHUS ajpeca pecypca B CeTu oKasasiMCb
3a10XeHbl cnenywme NOHATUS U NPUHLAMBI:

+ PaclumpsieMoCcTb — HOBblE afpeCHble CXeMbl LOJSIKHbI Oblv Nerko
BNuCbIBaTbCA B cyuwlecTBylowmii cnHtakcmc URI (Universal Resource
Identifier — yHMBepcanbHbI MHOMKATOP pecypca).

+ [Nlos1IHOTa — N0 BO3MOXHOCTU, N00as N3 CYLLLECTBYIOLLIMX CXEM OOJKHA
onucelBaTbCcs nocpenctsomMm URI.

« YataemocTb — appec O0KeH ObiTb NIErko YNTAEM YEJIOBEKOM, HTO
BOOOLLE xapakTepHo ons TexHonornn WWW,

PaclwmpsiemocTb 6Gbina OOCTUrHYTa 3a cyYeT Bblibopa onpenenieHHOro
nopsiaka MHTepnpeTauum agpecoB, KOTOPbIA 6asmpyeTcss Ha MOHATUMU
«afpecHasi cxema». oeHTudurkaTop cxembl CTOUT Nepen ocTaTkoM agpeca,
OTAeNleH OT Hero ABOETOYMEM U onpefender rnopanok MHTepnpertauum
ocTarka.

[MonHoTa N YNTaeMoCTb MOPOXAAN KOJUIU3UIO, CBA3AHHYIO C TEM, YTO B
HEKOTOPbIX CXeMax MCMoSb3yeTcs ABOMYHasa MHdopmMauus. 3ta npobnema
Obina peweHa 3a c4eT GpopMbl NpenocTaBneHnus Takon MHopmMauun.
CrMBOAbI, KOTOPbIE HECYT CNyXeOHble DYHKUUU, N OBOUYHbIE AAHHbIE
oTobpaxatoTtca B URI B wecTHaguaTtepniHoM Koae U npenBapsaioTcH
CUMBONIOM «%»,

Mpexpe, 4eMm paccMOTpPeTb pas3/invyHble CXeMbl NMPeacTaBlieHud
agpecos, npmeenem npumep npoctoro agpeca URI: http://polyn.net.kiae.su/
polyn/index.html.

Mepen, gBoeTounmemM CTOUT MAOEHTURUKATOP CXeMbl agpeca — «http».
OT0 umsa oTaoeneHo gBoetoumem OT octatka URI, KOoTopbli Ha3biBaeTCcsa
«nytem». B gaHHOM cnyyae nyTb COCTOUT U3 OOMEHHOro agpeca MalluuHbl,
Ha KOTOpoK yctaHoBneH cepsep HTTP, n nytn oT KOpHA oepeBa cepsepa K
danny «index.html».

Kpome npencrtaBneHHon Bbiwe nonHow 3anucu URI cywecTtByeTt
ynpoueHHada. OHa npegnonaraeT, 4YTo K MOMEHTY €€ UCMOJIb30BAHUSA MHOTMEe
napamMeTpbl agpeca pecypca yxe ornpenefieHbl (MpoToKos, aapec MalluHbI
B CETU, HEKOTOPbIE 3IEMEHThI NyTN).
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Mpun Taknx NPeanonoXeHUsX aBTop MMNepPTEeKCTOBbLIX CTPAHMWL, MOXET
yKa3blBaTb TO/IbKO OTHOCUTESbHBIN aapec pecypca, T.e. aapec OTHOCUTESIbHO
onpeneneHHbix 6a3oBbIX PECYPCOB.

CXEMbl AAPECALINN PECYPCOB MHTEPHET. B RFC-1630 (Request for
Comment — gOKYMEHTbI C TaKMM Ha3BaHWEM COAepXaT B cebe matepuasibl
no MHTepHeT-TEXHONOMMM, KOTOPbIE OOBEAEHbl A0 YPOBHSA CTaHdapTa uiuv
GN1M3KN K 3TOMY YPOBHIO) PACCMOTPEHO BOCEMb CXeM agpecaunn NHTepHeT
M yKal3aHbl [Be, CUHTAaKCUC KOTOPbIX HAXOOUTCS B CTagum o06CyXaeHus.

Cxema HTTP. 310 ocHoBHaga cxema angd WWW. B cxeme ykasbiBaloTCS
ee naeHTuoukaTop, agpec MmawmHel, TCP-nopT, NyTb B ANMPEKTOPUN CepBepa,
MOWNCKOBBIN KPUTEPUI U METKA.

Cnepnyet otnnyatb noHatne TCP-nopTta oT duU3M4eckoro pasbema Ha
3agHel cTeHke cucTeMHoro 6noka komnbloTepa. B NHTepHeT NpuHATO
MAEHTUGULMPOBATE KOHKPETHYIO MPUKIAAHYIO NPOrpamMmMy ¢ onpeaenieHHbIM
YUCNIOM, WX NOPTOM (3TO MOHATME abCOMIIOTHO HE CBSA3aHO C Ha3BaHMEM
dun3nyeckoro yctpomcTea BBOAa-BbiBOAa KomMnbloTepa). Bcakuin pas
nepegaBaeMbll MO CETU OT OOHOrO KOMMbIOTEPA K APYroMy MakeT AaHHbIX
COOEPXNUT NHPOPMALMIO O TOM, KAKON MMEHHO MPOTOKOJT UCMONb3YETCHA U C
Kakon npuknagHom nporpaMmMon MalluHbl MNbITAETCH YCTAHOBUTb CBA3b.
Homep nopta n o603HavaeT 3Ty NpUKNagHyo NporpamMmmy.

Mpusenem Heckonbko npumepos URI gna cxembl HTTP: http://
polyn.net.kiae.su/polyn/mamfest.html.

9710 Haubonee pacnpocTtpaHeHHbin BUa URI, npumeHaemblin B
nokymeHtax WWW. Bcnep 3a mmeHem cxembl (http) cnepyet nyTb,
COCTOSAWMIA U3 OOMEHHOro agpeca mMawuHbl U nonHoro agpeca HTML-
LOKyMeHTa B aepese cepsepa HTTP.

B kayecTBe agpeca maluvHbl 4OMYCTUMO Ucnonb3osaHue u IP-agpeca:
http://144.206.160.40/risk/risk.html.

Ecnu cepep npotokona HTTP 3anyuwleH Ha apyron, oTnn4yHbli oT 80
nopT TCP, 10 810 oTpaxaeTtcsa B agpece: http://144.206.130.137-8080/altai/
index html.

[Mpu ykadaHun agpeca pecypca BO3MOXHA CCblJIKa Ha TOYKY BHYTPWU
darina HTML. Ina aToro Bcneg 3a ero MMeEHeM MOXET ObITb ykasaHa MeTka
BHYTPW gokymeHTa: http://polyn.het/kiae.su/altai/volume4.html#first. Cumson
# oTpensieT UM OOKYMEHTa OT UMEHU METKN.

Cxema FTP. [laHHasa cxema no3BonsieT agpecoBaTb (palifioBble apXmBbl
FTP n3 nporpamm-knueHtos World Wide Web. Npu aTOM nporpamma gosxkHa
nogaepxmeartb npotokon FTP. B gaHHOW cxeme BO3MOXHO yKasaHue He
TONIbKO MMEeHN cxeMbl, agpeca FTP-apxuBa, HO n naeHTundmnkartopa
nonb3oBaTens n gaxe ero napons. Hanbonee 4acto MUCNoabL3yeTcs AN
noctyna K nyénuyHeim apxmam FTP: ftp://polyn.net.kiae.su/pub/Oindex.txt.

Cxema Gopher. [laHHasa cxema MCNofb3yeTca AN CCbUIKM Ha Pecypcehbl
pacnpegeneHHon nHpopmMaunoHHo cuctembl Gopher. Cxema cocTtouT 13
naeHTudumnkaTopa U NyTm, B KOTOPOM ykasdbiBaetcs agpec Gopher-cepsepa,
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Tnn pecypca u komaHga Gopher: gopher://gopher.kiae.su:70:/7/kuku.

B aTomM npumepe ocyuwecTBnasgeTca AocTyn K gopher-cepsepy
gopher.kiae.su 4yepe3 nopt 70 gna noucka (Tun 7) cnosa «kuku». CnenyeTt
3aMeTuUTb, 4TO gopher-Tun, B 4aHHOM cfy4yae 7, nepegaeTcd He nepeq
KOMaHOOoW, a Bcnen, 3a Hen.

Cxema MAILTO. JaHHas cxemMa npegHasHavyeHa Ois oTnpaBky MNOYThl
no ctaHpapTty RFC-822 (ctaHoapT no4ToBOro coobuieHus). O6Lwmin BUa, CXxemMbl
BbIrNAAMT Tak: mailto:paul@quest.polyn.kiae.

Cxema TELNET. Tlo 3TOWM CXeMe OCYLUECTBASETCS AOCTYN K Pecypcy B
pexvme yganeHHoro TepmuHana. OOblYHO KJIMEHT BbI3bIBAET AOMONHUTESb-
HYIO NporpamMmy ans paboTbl No NpoTokony telnet. MNpu ncnonb3oBaHMN 3TOW
CXeMbl He0OX0AMMO YKa3blBaTb UAEHTUDUKATOP NOSb30BaTENS, AOMYCKAETCH
MCcnosnb30BaHMe naponsd. PeanbHO OOCTYN OCYLIECTBASETCS K NyOsnYHbIM
pecypcam, 1 ngeHTudunkaTop 1 naposib ABAAIOTCA 00LLEN3BECTHLIMU,
HanpuMmep, X MOXHO y3HaTb B 6as3ax gaHHbix Hytelnet. telnet://
guest:password@apollo.polyn.kiae.su.

Cxema FILE. WWW-TeXHONOrMs MCMNOJSIb3YETCS Kak B CETEBOM, TaK N B
JloKkanbHOM pexnmax. [ng nokanbHoro pexvma ncnonb3ytoTt cxemy FILE: file:/
/Cl/text/html/inaex.htm.

B naHHOM npumepe npuBeaeHo obpalleHne K JIOKalbHOMY OOKYMEHTY
Ha nepcoHanbHOM komnbloTepe MS-DOS vnn MS-Windows.

CyLLecTBYET €Ll HECKObKO CXEM, KOTOPbIE HAa NPaKTUKE UCMOMb3YIOTCS
penKo v HaxoaaTcs B cTagmm pa3paboTku, MO3TOMY OCTaHaBIMBATLCS Ha
HUX He Oyaem.

M3 npuBeOeHHbIX BbilLe NPUMEPOB BUOHO, YTO cneundurkaums agpecos
pecypcoB URI aBnaetca OoBONbHO 00WEN M NO3BONAET agpecoBaTb
npakTuyeckn noboi pecypc MHTepHeT. Mpu 3TOM YNCNIO PECYPCOB MOXET
pacLMpaTbCs 3a CYET co34aHnsl HOBbIX cXxeM. OHM MOryT ObiTb MOXOXUMMN
Ha CYyLLEeCTBYIOLIME, @ MOTYT U OTAMYATbLCSH OT HUX. PeanbHbll MexaHn3m
MHTepnpeTauun naeHtTndunkatopa pecypca, onupatwowminca Ha URI,
HasbiBaeTcsa URL (Uniform Resource Locator), n nons3osarenn WWW nmetoT
0eNn0 MMEHHO C HUM.

1.3.3. TexHonorua World Wide Web

WWW - 310 abbpesunaTtypa ot «World Wide Web» («BcemunpHas naytum-
Ha»). OpuumanbHoe onpepgeneHne World Wide Web 3By4nT kak mMupoBas
BUpTyanbHas dainnoeas cuctema — «WwMpokomMaclwtabHas runepmeana-
cpena, OpPUEHTUPOBaHHAs Ha NPefoCTaBfIEHVME YHMBEPCasbHOro 4OCTyna K
DOKYMEHTaM».

Mpoekt WWW Bo3HuK B Havane 1989 r. B EBponelickoin Jlabopatopum
dM3NKN anemMmeHTapHbIX YacTuy B Leenuapun. Ncnonb3dys nonynsgpHbIn
nporpamMmmMHbll uHTepdenc, npoekt WWW namMmeHun npouecc npocmoTpa v
co3paHna nHoopmaunn. Mioesa sakniovaeTcs B TOM, YTO MO BCEMY MUPY
XaoTUYHO pa3bpocaHbl ThiCaYM MHOOPMALMOHHBLIX CEPBEPOB U NOOYIO
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MalLVHy, NOAKITIOYEHHYIO K Internet B pexxume on-line, MoXHO Nnpeobpas3oBaTb
B CepBep M HayMHUTb ero mHdbdopmaumein. C noboro KomMmnetoTepa,
nogknto4YeHHoro kK Internet, MoXHO CcBOOOAHO yCTAaHOBUTb CeTeBOe
COedMHEeHMEe C TakuM CEepPBEPOM M MNOoJly4aTb OT HEro MHdopmaumio.

NMuHdopmaumoHHbln WWW-cepBep MCNoOb3yeT TMNEPTEKCTOBYIO
TexHonoruio. Ong 3anncu OOKYMEHTOB B FMNEPTEKCTE MCMNONb3YyeTCH
crneuyanbHbIi, HO o4eHb NpocTon a3bik HTML (HyperText Markup Language),
KOTOPbI NO3BOJIAET YNPaBASaTb WpUdTamMmun, OTCTyNnamMm, BCTaBMATb LBETHbIE
UnaKlCcTpauumn, NoLOePXMBaAET BbIBO, 3BYyKa 1 aHMMauun. B cTaHoapT a3bika
TakxXe BXOOUT Nognepxka MmarteMatmyecknx hpopmyi.

BHellHe rMnepTekcT oTn4yaeTcs OT OObIYHOro TeKCTa TEM, YTO YacTb
CNIOB WM UENble CTPOKM B HEM, Oyay4n BblAeNeHbl 0COObIM LWPUPTOM Man
LLBETOM, OKa3bIBAKOTCH YYBCTBUTESIbHbIMW K MOSABJIEHUIO HA HUX yKasaTens
MaHUNynaTopa «Mbllb». MNpy NonagaHnm Ha Takyto 061acTb TEKCTa ykasaTesb
(4acTo cTpenoyka) N3MeHseT NnepBoHaYasbHbI BUA, CTAHOBSACHL, HAaNpuMep,
napowkon. Lenyok «Mbllwvi» B TaKOM MOJIOXEHUW MPUBOOUT K MHULMNPOBA-
HUIO Kakoro-nmobo cobbITUS, Yalle BCEro K 3arpyske B nporpaMmmy npocmoTpa
HOBOr0 OOKYMEHTa, NMPUBA3AHHOIO Tak Ha3blBAEMOW rMNepTeKCTOBOM
CCbIJIKOM K BblOENEHHOW CTpoOke TekcTa. B pesynbTate y nonb3oBaTtens
NosiIBNSIETCH BO3MOXHOCTb CaMOMY BblOMpPaTb MNOPSA0K NPOCMOTPa TEX UK
WHBbIX CTpaHuL, OBUrasiCb No nepemexarwmymcs mMexany coboi HUTAM —
nayTuHkam ccbinok. Ecnm npu aTomM KOMMbIOTEP NOAKIOYEH K rI06asbHOM
cetn VIHTEpPHET, TO B CLUEHApUN MPOCMOTPa MOryT BXOAUTb PECYPCbl BCErO
Mupa, OOCTYN K KOTOPbLIM MPOUCXOAMUT MO NPOTOKOJYy PaboTbl C T’MNEPTEKCTOM
— HTTP (Hyper Text Transfer Protocol). Nocne cka3aHHOro cTaHOBUTCS
NMOHSATHLIM NpeacTaBnieHne 06 3TUX pecypcax kak o BcemumpHon naytuHe.

[MlockonbKy HeTpuBUasbHbIA XapakTep B3auMOLENCTBUS KIIMEHTaA Y
cepBepa no npotokony HTTP ¢ yoaneHHbIMM pecypcamMu CeTU CKPbIT OT
KOHEYHOro nosb3oBaTens 3a MHTePdENCOM OPYXECTBEHHOW NPOrpammbl-
npocMoTpa rMNepTeKCTOBbIX CTpaHul, (Opoy3epoM, OT aHrn. browse —
npocMartpmeath), Ha4ano paboTtsbl B Web He npeactaBnsieT 60nbLLUMX NPOOEM.

MTak, runepTekcT He MoXeT KOPPEKTHO 0TobpaxkaTbCs 0ObIYHBIM TEKCTO-
BbIM PEOAKTOPOM, XOTS NOCNEAHUIA BMOMHE NPUIOL4EH A9 ero npurotosse-
Husl. CneunanbHO pa3paboTaHHbI 93blK TMNEPTEKCTOBON pa3meTkm HTML
MO3BONSET NMpPeBpaLLaTh HYXHbIE 3IEMEHTbI JOKYMEHTA, BKOYAsA HE TOJIbKO
TEKCTOBbIE MONSA, HO U rpadurKy, B 061aCTU «MbILLIEYYBCTBUTENbHOCTU», WU
B rMNepTeKkCcToBble cCbkn. CyLeCcTBYET psih, Cepbe3HbIX MPUYMH, MO KOTO-
pbiM HEOOX0AMMO OCTAHOBUTBLCS Ha 3TOM s3blKe HUXe 4yTb Oosiee Nnoapo6HO.

Ons ynob6cTBa BBOAA MHMOPMAaLUM NPEOYCMOTPEHBI CreuvasnbHble
dopMbl, MeHto. lNMporpamMmmsl NPOCMOTPa MO3BOMIFIOT MOJlyyaTb OOCTYN He
Tonbko K WWW-cepBepam, HO 1 K apyrim cnyxbam Internet. C nx nomoLLpto
MOXHO nyTewlecTBoBaTth No Gopher-cepBepam, nckatb nHGopmaumio B WAIS-
6asax, nonyyatb dannbl ¢ GannoBbix CepBepoB No npotokony FTP.
MopaepXxmBaeTcs NPOTOKON oOMeHa ceTeBbiMU HoBocTAMKU Usenet NNTP.

WWW — 370 B HacTosuee BpeMsa CaMblili NMOMNYASPHbIA 1 CaMbli
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VHTEPECHbIN cepBuc VIHTepHET, camoe nonyngpHoe un yaobHoe cpencTBo
paboTbl ¢ MHPopMaumein. Camoe pacnpoCcTpaHeHHOe UMS A1 KOMMbloTepa
B NHTepHeT cerogHa — www, G0JiblLE MOMOBUHLI MOTOKA AaHHbIX VIHTEPHET
npuxogntcsa Ha pono WWW. Konndectso cepsepos WWW cerogHsa Henb3s
OLLEHUTb CKOJIbKO-NTMO0 TOYHO, HO MO HEKOTOPbLIM OueHkam ux 6onee 300
Thicay. CkopocTb pocta WWW paxe Bbile, YHeM y camMoln ceTn NHTepHeT.

WWW pa6oTaeT no npuHUUNY KINEHT-CEPBEpP, TOYHEE, KIIMEHT-
cepBepbl: CyLLEeCTBYET MHOXECTBO CEPBEPOB, KOTOPLIE MO 3anpocy KINeHTa
BO3BpaLLaT eMy rMnepMeauinHbii AOKYMEHT — OOKYMEHT, COCTOALMN U3
yacTel ¢ pazHoobOpa3HbIM nMpeacTaBfieHneM MHOPMaLNM, B KOTOPOM
KaXObliA 3/IEMEHT MOXET SABNATbCSA CCbIIKOW Ha OPYron AOKYMEHT WK ero
yactb. Ccblnkn 3T B gokymeHtax WWW opraHu3oBaHbl TakuMm oO6pa3om,
4YTO KaxnAbli MHPOPMALMOHHbBIN pecypc B rnobanbHon ceTu VIHTepHeT
O[HO3HA4YHO agpecyeTcd, U OOKYMEHT, KOTOPbIM Bbl YMTAeTe B OaHHbIN
MOMEHT, cnocobeH CCbiNaTtbCyd Kak Ha Apyrve OOKYMEHTbl HA 9TOM Xe
cepBepe, Tak 1 Ha JOKYMEHThI (M BOOOLLE Ha pecypchbl MIHTEPHET) Ha Apyrux
koMnbtoTepax MHTepHeT. Takum obpas3om, nporpaMmmHbie cpeagctesa WWW
SABNSIIOTCS YHMBEPCaNbHbIMU AONAS9 Pa3finyHbIX CEPBUCOB MHTEPHET, a cama
nHpopmaumoHHasa cuctema WWW mnrpaet MHTErpupYyoLLLYyO pPOoJib.

MopgknioyeHne k Internet npomsBoamTCca NocpeacTBOM CeTEBOro
ajanTtepa unu pyroro CETEBOro yCTPOWCTBA, HanpuMep MogemMa nnuv nnatbl
ISDN (Integrated Services Digital Network — undpoasa cetb ¢ MHTErpaumen
cepsuca). CkopocTb nepenayn nHdpopmaumm B Internet Bolpaxkaetcs B butax
B cekyHAay. [Ansa nogknoyeHus Kk MIHTepHeTy Heobxogum ISP (Internet Service
Provider — noctaBwmk ycnyr MHTepHeTa). ISP npepoctaBnseT kKaMeHTam
noctyn K HTepHeTy no TenedoHHbIM nnn opyrum nmHuam. Kpome Toro, ISP
npenocTasnseT Takme yCnyru, Kak apeHga npocTpaHCTBa Ha CepBepe U
cozpaHne Web-cTpaHuu,.

O6pawasnck kK ISP, Heobxoaumo ykasaTb CepBUCbl 1 NOTPEOHOCTb B
rnonoce nponyckaHus. Nocne 3akoyeHns KoHTpakTa ISP coobmT Balw agpec
IP, macky noaceTtu, nmeHa cepBepoB DNS, npouHCTpyKTMpPYyeT O
noaKIlOYEHNUN ero K ceTu WU nopekomeHayeTt nioboe Heobxoanmoe
nonosiHMTensHoe obopyaoBaHue.

Mpwn BbIGOpe ISP OCHOBHbLIE KPUTEPUM — MECTOMOJIOXEHME, LEHA,
HaOEeXHOCTb M Habop NpeaoCcTaBnsSIEMbIX CEPBUCOB.

Perunctpauwns nmeHn gomeHa. JomeHbl B IHTEpHETE pasnuyaroTcs no
YPOBHSAM Mepapxum, HanpumMep B iae.ltiae — noMmeH BTOpoOro ypoBHs, a It —
BepxHero. Co3gaBas AOMeH, He0OX0AMMO 3aperncTpMpoBaTb ero B PyKOBO-
OsLLeit opraHmsauuu, Toraa uMs goMeHa OyaeT BKJIIOHEHO B UMS €€ IOMEHa.
JoMeHbl BEPXHEro ypoBHSA KjflacCUOUUUPYIOT OopraHu3aumm no tunam
(ncnonbidyetca B CLUA): gov (government — rocypapctBeHHble), edu
(educational — obpa3zoBaTesnbHbie), org (organization — opraHusaummn), net
(rnaBHble LEeHTPbI NoAAepPXKM ceTn), mil (BoOeHHble rpynnbl), int (MexayHapoa-
Hble), com (commercial — kommepyeckme), <country code> (nobas cTpaHa,
reorpadpuyeckas eguHuua).
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MMa noMeHa 0OMKHO MMETb CMBbICHT, JIEFKO 3anOMMHATLCA M BBOOUTLCS
C KnaBmaTypbl, a TakXke He MCMOoSb30BaThbCHA OPYrOW opraHm3aumen Ha
NHTepHeTe. BbibpaHHOe noaxopsiiee nmsa pernctpupyetcsa. O6bluHO ans
aToro n3 obnactu Registration Web-ctpanuubl InterNIC nony4yatoT TEKCTOBbIN
OnaHK 1 3anoNHNAT ero B tobOM penakTope WanM TEKCTOBOM Mpoueccope
nnn 3anonHaT ¢opmy WWW, ncnonbsys nporpammy npocmotpa Web.

Heobxogmmo coobuwmTb InterNIC o cebe HekoTopble AaHHble. Bo-nep-
BblX, KTO OyOeT KOHTaKTUpOBaTb C HEl Mo agMUHUCTPATMBHbLIM, TEXHUYEC-
KM 1Unu GUHaAHCOBbLIM BOMPOCaM, KacaloLwmmMmcs oOMeHa. Bo-BTopbIx, uMeHa
n IP-agpeca cepsepoB DNS, nogaepxuBanowmx AOMeH. 3anofIHEHHAS
dopma oTcbinaeTcd anekTpoHHonm no4dton B InterNIC. Yepes HekoTopoe
BpPeEMS MOCTynaloT ABa OTBETA: MEPBbIN — MOATBEPXAEHUE MOSy4YeHUs
3anpoca, BTOPOM — paspeLleHne Ha UCMOIb30BaHME VIMEHU OOMEHA.

1.3.4. NMporpammbi-knueHTet WWW

Hanbonee pacnpoCTpaHeHHbIMM NMporpaMmMamMmy 3Toro Tuna sBAATCS
Mosaic, Netscape Navigator, Internet Explorer (rpaduyeckuin nHrepoeric) n
Lynx ona andaBuTHO-uMdPOBOro pexmma goctyna. lNpueenem 3pecb mx
KpaTkne xapakTepUCTUKU.

Lynx — nonHoakpaHHbIn uHTepdenc pgoctyna kK WWW. [laHHbIn
nHTepdenc obecneymBaet goctyn kK WWW c andaBuTHO-LUDPOBLIX
ycTponcTte Tuna tepmuHana vtlOO. NHTepdenc nogaoepxmnBaet Bce
BO3MOXHOCTU 93blka HTML 2.0, 3a ucknoyeHnem rpadukm.

Internet Explorer (Microsoft) n Netscape Navigator (Netscape
Communications) — 6n113kme No CBOMM BO3MOXHOCTSM MHOIOMNPOTOKOJbHbIE
rpaduyeckme nHtepodercel goctyna k WWW un gpyrum pecypcam Cetn,
VHTepnpeTmpyoLwwme a3blk rmneptekctoBon pasametkm HTML 3.2 (peyb noer
0 Bepcusx npoaykto 1997 r.) n nognepxuBamolime cpeacrtsa paboThbl C
obbekTamu runepmegua.

YunTbiBas BbICOKYK MonynsapHocTb Gpoy3epa Netscape Navigator, a
Takxe TOT dakT, 4TO UM B oTandue oT Internet Explorer He nogaepxmBaeTca
MEHIO Ha PYCCKOM s3blke (Ha4mHas ¢ Bepcum 4.0 Takasa nogaepxka BBeAeHa),
6onee nogpobHO obGcyauM 30eCb BO3MOXHOCTU, NMpenocTaBfiieMble 3TOM
nporpaMmmon.

Netscape Navigator peanuidoBaH anga Takux nnatdpopm, kak UNIX,
Windows, Macintosh n aBnsieTcs MOLHON MHOFONPOTOKOIbHOM MPOrpaMmmMon,
no3eonsoLlern apPeKTMBHO OpraHM3oBaTb AOCTYN KO MHOMMM pecypcam
CeTtn. B cBOel 4eTBEPTON BEPCUM OH CYLLECTBYET B BUOE OAHONO U3
KOMIMOHEHTOB MHTErPUPOBAHHOI0 MHOIMOMYHKLMOHaNbHOro naketa Netscape
Communicator.

Mutepdenc nporpammbl ana Windows 95/NT MOXHO npeacTtaBuUTb
cneapywoowum obpasom. B camom BepxHem mone okHa oTobGpaxalTcs
Ha3BaHME NPOrpaMmMbl U UMS TEKYLLLErO AOKYMEHTA, KOTOPOE YyKa3biBaeTCH B
€ro 3aronoBke. YyTb HUXe pacrnonaraiTCd SNEMEHTbl MaBHOMO0 MEHIO,
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KOTOpPbIE PACKPbLIBAIOTCS MO LLENYKY «MbILLM>» HA UX UMeHax. Cpady noa, HUMU
pa3MelleHa naHeflb C KHOMKamm ObICTPOro AocTyna K Hambosiee 4acTto
MCMONb3yeMbiM KOMaHAam. B npuHUMne BeCb CAEKTP BO3MOXHOCTEN
nporpaMmMbl MOXHO WM3BfI€Yb U3 FNIABHOMO MEHIO, @ BCE OCTaJibHble MOns
OyONMPYOT MYHKTblI TNABHOrO MEHIO U clyxaT ANns yckopeHus paboTbl C
MakeToM, UX MOXHO CAeNaTb HEBUAMMbIMU.

Ha cnenyouwiem ypoBHe npeactaeneHa nkoHka Bookmarks, asnatowascs
TOYKOWM BXOoAa B cepBuC paboTbl ¢ 3aknagkamu. COOKy OT Hee HaxoauTcs,
noxa’snyn, caMmoe rnaBHoE noJsie NporpamMmmbl — OKHO Location, npegHasHaveH-
HOe ong BBoda agpeca pecypca (ero URL). Ctpenoyka-ykasatenb B nNpaBoli
yacTn okHa Location npepnaraet packpbiBalOWEECS MEHIO, coaepxallee
0o 14 URL Hanbonee 4acTto npocMaTpuBaeMblX NMoJjib30BaTENIEM CTPaHML,.

YpOBHEM HUXE pa3MelleHa nepcoHanbHas MaHesnb NONb30BaTens,
KOTOPYIO OH MOXET KOHCTPYMPOBATh MO CBOEMY YCMOTpeHUIo. anee cnenyet
obwupHasa obnactb, B KOTOPYIO 3arpyxaetca aokymeHT (Web-cTpaHuua).
CucTtema NnpokpyTkn (B BUAE NOMOCHI CNpaBa U CHU3Y OT TEKCTA) NO3BONSET
npocmaTpmBaTb COLEPXNUMOE CTPaHULbI, HE MOMECTUBLLUEECS B OANH 3KPaH.
[na Toro 4To06bl pasnuyaTb CCbIIKM B TEKCTE HA YXXe MPOCMOTPEHHbIE CTPaHU-
Ubl OT elle He NPOCMOTPEHHbLIX, A1 MNEPBbLIX MO YMOMYAHMIO UCMOJb3YEeTCS
CUHWUI UBET, AN19 BTOPbIX — PMONEToBbIN. KonMpoBaHme YyacTn TekcTa CTPaHn-
Libl MOXHO BbIMOJIHUTb C MOMOLLbIO MEHIO UK WTaTHbIX cpeacTts Windows.

B HWXHeNr YyacTn okHa pacnonaralTcs none COCTOSAHUS 3arpy3ku, none
cTaTyca coobuweHna M naHenb MKOHOK, COCTaBnSAOWMX NMPOrpamMm-
KOMMOHEHTOB MnakeTa. lNpu 3TOM MNOMe COCTOSIHMS 3arpy3ku MokasbiBaeT
KOJIMYECTBO 3arpy>XeHHOW YacTu TEeKyLWlero AoKymMeHTa B npoueHTax. lNone
coobleHns cTaTyca oToOpaxaeT TEeKCT, OTHOCSLMIACA K 3arpy>kaeMomy
OOKYMEHTY, B TOM YMCJIE 1 TEKYLLYIO CKOPOCTb nepeaayn nHdopmaumn. MNpu
HaNOXEHNM ykadaTens MbllUM Ha FMMNEePTEKCTOBYIO CCbIIKY B JOKYMEHTE B
aTom none otobpaxaetca ee URL, a npu paboTe ¢ KapTo YyBCTBUTENIbHOIO
1n300paxeHnsa — TeKyLMe KOOPANHATLI yKasaTens.

CoobulieHure B none crtatyca tuna Document Done o3HavaeT nulb, 4TO
3arpyxeH oyepenHo 0O6BLEKT CTpaHuubl, HaNnpuUMep, KapTuUHKa, a He
OOKYMEHT B L,efioM. [TOCKONbKY Ha 9KpaHe MOXET MOSBUTLCS TOJSIbKO 4acCTb
CTpaHULbl A0 €€ MOJSIHOM 3arpy3ku, TO KU Nnosioca NMpPoOKPYyTKM NOSABNAETCS
TONbKO NMPU HEOOXOOMMOCTU U BO3MOXHOCTU OBMXKEHUS BBEPX-BHU3 MO
nokymeHTy. O NosIHOM 3arpy3ke CTPaHuLbl COOOLAET TOMLKO MOJIE COCTOSAHUS
3arpy3ku. laHenb COCTaBAAOLWNX MPOrpPaMmM-KOMMNOHEHTOB MO3BONSET
3anycTmuTb nporpamMmbl naketa Navigator (6poysep). Messenger Mailbox
(anekTpoHHasa nouta), Collabra Discussion Groups (MpOCMOTP HOBOCTEWN
TenekoHdepeHumin) n Page Composer (penaktop HTML-0OKyMEHTOB).

1.3.5. Crtparerns noucka unHoopmauum B UHTEepHeT

Kak pasbickatb B CeTn Heobxoaumyio nHbopMaLmio B yCNOBUSAX, KOraa
€e MoTOK HEerNnpepbIBHO U [0 OMNpeneneHHON cTerneHu BecKOHTPOJIbHO
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Bo3pacTaeT. Hanbonee ybeantenbHOW NOnNbITKON 00y3aaTb MHPOPMALIMOH-
HbI Xa0C B VIHTEPHET 9BNAETCS KyNbTUBNPOBAHME NONCKOBbBIX MALLMH CAMOro
LUMPOKOro npoduns. B nx oyHkumn BXoamT aBToOMaTUYECKOE 1Y NOJyaBTO-
MaTM4yecKkoe CKaHMpOoBaHWE (NPOCMOTP) Y3/10B CETU, COMPOBOXAAIOLLEECH
MHOeKcupoBaHuem (co3gaHmem 6a3 gaHHbIX) U kKnaccudukaumemn mx
pecypcoB (MOCTPOEHNEM KaTaNoOroB, CTPYKTYPMPOBAHHBLIX MO PasiyHbIM
KPUTEPUSIM) C BO3MOXHOCTbIO MOCNEAYIOLLErO0 0OCIY>XMBAHNSA MOUCKOBBIX
3anpocoB kKAMeHToB. O6WWI BUE, GYHKLUMOHANBHOM LEenoYkm 0606LeHHON
NMOMCKOBOW MalLUVHbI NpeacTaBneH Ha puc. 1.8.

| CkanvpoBaHue |

| I/IH,HSKCI/IPOBaHI/IC |

| Knaccudukarys |

| OOcy>xuBaHue |

Puc. 1.8

CkaHupoBaHue. B npouecce ckaHMpoBaHus pecypcoB CeTu NpuHMMAlOT
ydyacTtue cneumanbHble nporpammbl, B WWW mx 4aCcTo Ha3bIBAKOT «Mayykamm».
PaboTta Takux nporpaMm OObIYHO MPOMCXOAUT B @aBTOMAaTUYECKOM pexmnme
1 COCTOUT B NocnegoBaTesisHoM o06xoae y3nos CeTu Ha OCHOBE 33aHHOr0
anropuTtMa, KOTOPbIN MOXET OTAaBaTb OnNpefefieHHbIe MPearnoyTeHns TemM
WKW WMHbIM XOCTaM (y3nam) Kak Ha OCHOBE UX reorpadunyeckon unu
NPOOUABHON NPUHAONEXHOCTU, TaK N 4YaCTOTbl M3MEHEHUS HaxXOAALLMNXCH
Ha HUX pecypcoB. Kpome TOro, y4mTbiBaOTCA MHTEPECH KOMMaHWin, CTPeMS -
LMXCA BKJIOYNTb CBOW CepBepbl B MHAEKCHYK 6a3y AaHHOM MOUCKOBOW
MaLUVHbI Y MPONHGMOPMUNPOBATL O HUX LUMPOKMA KPYr NOJSib30BaTeNen CeTun.
B OTHOLWEHNM CKa3aHHOro BaXHOW XapakTepPUCTUKOW MaLUUHbI SIBASETCS
YNCIO YXE€ OTCKaHWPOBAHHbLIX Y3/I0B U CKOPOCTb PabOTbl CKaHUPYHOLLNX
nporpamMmm.

UHaekcupoBaHne npepnonaraet dopmMupoBaHme 6asbl AaHHbIX
MOVCKOBOM MalUuVHbl, OPraHN30BaHHOM MO OonpenefnieHHbIM npuHumnam. B
nepeylo oyepenb, 6e3yc/nOBHO, NMPEeAMETOM CKaHUPOBAHUSA SBASIOTCS
TEKCTOBble AOKYMEHTbl. B pesdynbrate Takon onepauun ANg Kaxaoro
OOKyMeHTa dopmupyeTcss Habop K/OYEBLIX CMOB, MO KOTOPbIM 3aTEM Ha
cTagun obcnyXmBaHMS MOMCKOBOro 3amnpoca MoJib30BaTesio BblAAIOTCSA
agpeca 3anHOeKCUMPOBaHHbIX PECYPCOB.
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NHdopmaumoHHbie 06bEKTEI HETEKCTOBOIO Xapakrepa (rpadwuka, BUaeo,
ayamo) B obuwiem crnyydae Takxe MOryT uaeHTuduumpoBatbCsd U ObiTb
NnpeacTaBfieHbl B COOTBETCTBYOLWMX 6a3ax AaHHbIX.
Knaccugukaumsa pecypcoB FGBNFAETCH OOMOJSHUTENIbHON (OYHKUNEN
MOMCKOBOW MallWHbI, KOTOpas npeanonaraeT, HanpuMmep, NPUCBOEHVE npu
MHOEKCUPOBAHUN MOMETKMN O NPUHAASIEXHOCTU JAHHOMO MHPOPMAaLMOHHOIo
obbeKkTa K onpeneneHHomy Tmny.
O6cnyxuBaHye NoNb3oBaTess To UM MHOW MOMCKOBOW MaLUMHOW CTPO-
nTCcs Ha pas3paboTke MHOOPMALMOHHO-MOUCKOBOIO $3blka, €CTECTBEHHbLIM
006pa3oM CBSI3aHHOIO CO CTPYKTYpoM 6a3bl AaHHbLIX. TUMUYHBIMKW SBASIOTCS
[Ba OCHOBHbIX NOAX04a: NOSb30BaTENO NPEeAOCTaBASIeTC BO3MOXHOCTb
BECTU MOUCK UHTEPECYIOLWEN ero nipopmMauum nmbo nyTemM OCMbICIEHHOIO
Ha KaxAOoM Llare nepemMeLleHna rno AepeBy nepapxmyeckoro katanora, yxe
NMOCTPOEHHOr0 1 XeCTKO ONnpeaeseHHoro cucTemMomn, 1Mbo nytem peannsa-
UMM coOCTBEHHOrO MOMCKOBOro 3anpoca B pamMkax NoaaepXWUBaemMoro
CUCTEMOW MOMCKOBOIO si3blka. KOHEYHOM To4KO 060X NyTel 9BNseTcs noka-
m3auus N N3Bie4eHNe COOTBETCTBYIOLLErO0 MHGOPMALMOHHOIO 0ObeKTA.
B npouecce ckaHnpoBaHMS MOUCKOBOW MallVHE NPUXOANTCS NosyYaTb
[OCTyn K pecypcamMm CeTWU, eCTECTBEHHO, 4YTO TakOoM A0CTyn peanusyeTcd B
pamMkax O4HOro 13 NPOTOKOJIOB MPUKIALHOrO YPOBHSA. B CBA3U C 3aTUM
NMPUHATO pasnunyaTb NOMCKOBbLIE MaLLMHbI MO 061aCTN CKaHUPOBAHUS, NPEXae
BCEr0 3TO — rmnepTekcToBble 6a3bl AaHHbIX Web, pecypcbl BCEMUPHOIO
npocTtpaHcTBa GopherSpace, FTP-apxuBbl.
B mupe NHTepHeT TexHonorum WWW npounssenn peBoOnoLuUio,
CNneacTBMEM KOTOPOM CcTanu crnepyowme ¢pakTopsl:
— HEeyKJIOHHOE HapacTaHue 4ymicna cepepoB B CeTu, peannayowmx http-
MPOTOKOJT;

— nepeHeceHne Hambonee BocTpebyembix pecypcoB Ha Web-y3nbl ¢
CepBEPOB, NOAAEPXMBAIOLWMX OPYrMe NPOTOKOJIbI AOCTYNa;

— paspaboTka CUCTEMbI MEXMNPOTOKONbHbIX W30 WWW-Gopher,
WWW-FTP, WWW-Telnet.

CyliecTBoBaHME LIIO30B MexXAy MPOTOKONaMM NPUKIAOHOr0 YPOBHS
no3BoNgeT, Hanpumep, nouckoson mawurHe WWW ckaHuMpoBaTb pecypcChbl
FTP-apxnBoB, TeM He MeHee, NHOPACTPYKTYPbl MEXMPOTOKOJIbHbLIX LLTIO30B
OKa3blBaeTCHd SBHO HeAOoCTaTo4yHO Ang dopMuMpoBaHUs OOHOPOAHOrO
MHPOPMALIMOHHOIrO NPOCTPaHcTBa. B pesynbrtate Asg mMcHepnbiBalOLWErO
npodeccmoHanbHOro noucka nHpopmaumn B Cetn cnenyeT npuberatb K
crneumanbHbiM NMOUCKOBBLIM CPEACTBaM, XapakTepHbIM A9 cpefbl TOro 1
MHOrO NMpoTOKOJia, @ He OrpaHn4MBaTbCcs Haubosniee pPasBUTLIMU CErogHs
cpencrtesamMu nomckosbix mawmH WWW, nonarascb Ha NoOSIHOTY oxBarta
OoCTaNbHOM YacTn VIHTepHeT Gnarogaps LWan3am.

Mo aTon npuymHe nomck nHdpopmaumm B VIHTEpHET ceroaHa nogHnma-
€TCs Ha ypOBeHb TexHonorun. llogsoas MTor ckasaHHOMY, CErOAHS MOXHO
roBOpPUTb O Pas3BUTUN MHOPMALMOHHO-MOUCKOBbLIX CUCTEM B [OBYX
HanpaBJIEHUSX:
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1. Bo3pacTtaHue 4yBCTBUTENbHOCTU MOMCKOBbLIX MPOrpaMm K Mojgm
CKaAHMPYEMOro AOKYMEHTA, YTO hakTUYeCKM NPUBOOMUT K UX BHeape-
HMiO B TexHonormo WWW v nogpasymeBaeT akTUBHOE WCMOJ1b30-
BaHue onepartopos a3blka HTML ona noeHtnouvkaumm sHadumblx ong
nomcka nosen OoKyMeHTa.

2. Pa3Butre BO3MOXHOCTEN CYXEHUs mMomcka nytTemM YyCNOXHeHUs
3anpoca (NpUMEHeHUe NorM4eckmnx onepaTtopoB, ONepaTopoB
61M30CTN U T. O. ONF HANIOXEHUs CBA3EN Ha dJIeMeHThbl 3anpoca —
HuXe O6yayT noapoOHO 0OCYXOEeHbI).

1.3.6. OnekTpoHHas noyta B WUHTepHer

ONeKkTPOHHaa noyTa ABMASETCHA YPE3BbIYANHO BAXHbIM MHMOPMALNOH-
HbiM pecypcoM MHTepHeT. MoMMMO TOro, 4To OHa npeacTaBnseT coboii
caMoO€e MacCOBO€ CpPeACTBO 3/IEKTPOHHbIX KOMMYHUKaUUA, 4epe3 Hee
MO>HO MPUHATbL UK NOcnaTh COOBLLEHNS ELLLE B ABa AeCATKa MEXOyHapOL-
HbIX KOMMbIOTEPHbIX CETEN, YaCTb U3 KOTOPbIX BOBCE HE UMEIOT on-line
cepsuca (T.e. NPsSMOro noaknoyeHnsa K MHTepHeT).

ONeKTpOoHHas No4YTa BO MHOMOM MOXOXa Ha 0ObIYHYIO MOYTOBYIO CNyXO0y.
KoppecnoHaeHuust noarotaBanBaeTcs Nosib30BaTeNIEM Ha CBOEM paboyem
MecTe NnMbo nporpaMmolr NoAroTOBKM MOYThl, MO0 OObIYHBIM TEKCTOBLIM
penakTopoM. 3ateM MNofib3oBaTesb AOJKEH Bbi3BaTb NMPOrpaMmy OTNpPaBku
no4yTbl (MporpaMma NoAroTOBKM MOYThbl BbI3bIBAET MpoOrpammy OTMpPaBKuU
aBTOMaTM4eCcKkun), KoTopasa nochbinaet cooblieHne Ha MoYTOBbLIM cepBep
otnpaBuTens. TOT, B CBOIO o4Yepenb MOCbIIaeT ero Ha MOYTOBbIN CepBep
agpecara, roe cneuyyanbHas nporpamMmmMa 3aHMMaeTCsl COPTUPOBKOWM MOYThI
M paccblIKOn ee no [umkamMm KOHeYHbIX nosib3osarteneit. locne 3anycka
nporpamMmbl NOAYY4EHUS MNOYThHl aapecaT ycTaHaBAMBaeT COeAVHEHME CO
CBOWMM MOYTOBLIM CEPBEPOM U OPraHM3yeT MEPECLISIKY BCEX MONYYEHHbIX
Ha cBoe umsa coobuweHnin. OTMETUM, YTO MOYTOBbIE CEPBEPBLI MOCTOSHHO
NMOAK/IOYEHBI K CETU, TOrAa Kak KOMMbIOTEPbLI YHaCTHUKOB NEPEnUCKN MOTryT
yCTaHaB/MBaTb COegUHEHMEe C HUMK No Mepe HeobxoammocTu. Kpome Toro,
NoMy4YnUTb 1 OTAPABUTb NOYTY MOXHO 4Yeped pasHble cepBepbl IHTepHeT. Mpu
HacTpoWke NporpamMmmMbl paboTbl C 9NEKTPOHHOM MOYTOM HE3ABMCUMMO OT ee
vHTepdelica Heobxoanuma cneayowas nHpopmMauusa oT nposanaepa: UMs
cepBepa UCXOoAdULEN NOYThbl, UMS cepBepa BXOAALLEN MOYTbl, NMS
Nonb30BATENS U Maposib, @ Takke TUMbl MPOTOKOJIOB, MCMOJIb3yeEMbIE MPU
no4yToBOoM oOMeHe.

MPOTOKOJT SIMPLE MAIL TRANSFER PROTOCOL. Ona paboThl
3NEeKTPOHHOW no4Thbl B IHTEpHeT cneuuanbHo pa3paboTaH npoTokon Simple
Mail Transfer Protocol (SMTP), koTopbii1 ABNSIeTCSA MPOTOKONOM NPUKIAAHOrO
YPOBHS 1 UCMOJb3YET TPAHCMOPTHbIN npoTtokon TCP. OgHako COBMECTHO C
3TUM NpoTokosoM ncnonbdyetcsa n Unix-Unix-CoPy (UUCP) npoTtokon. UUCP
XOPOLLO NOAXOANT OJ1 UCMNOJIb30BaHUS TeNedOHHbIX JIMHWI cBA3U. PasHuua
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mexay SMTP 1 UUCP 3aknoyaeTcs B TOM, HTO NPy MCNONb30BaHUM NEPBOro
NpOoTOKOJa No4TOBOro o6MeHa nporpamMmma, GyHKUMOHMPYLOLLAs Ha cepBepe,
NbiTaeTCA HAWTWU MaWWHY Noay4dyaTensd no4vyTbl U YCTAHOBUTb C HEN
B3aMMOOelnCcTBME B pexume on-line ana Toro, 4toObl NepenaTb NoO4YTy B €€
MoYTOBbLIN AWMK. B cnydae ncnonb3dosaHmna SMTP noyTta gocturaeT no4TOBOrO
AWMKa nonyyartens 3a CYMTaHHbIE MUHYThI, U BPEMS MOJTyHEHUS COOOLLLEHNS
3aBUCUT TOJIbKO OT TOr0O, Kak 4acToO mnojydyatesib NpocMaTpuBaeT CBOM
MoYTOBBbIN AmK. Mpn ncnons3doaHum UUCP noyta nepenaercs no NnpuHLmuny
«stop-go», T.e. MOYTOBOE COOOLLEHNE NEepesaeTcs Mo LEernovyke MnoyYToBbIX
CEpPBEPOB OT OOHOW MalUMHbl K APYron, Noka He AOCTUrHET MalUWHBbI-
rnonyyaTens unmM He GyOeT OTBEPrHyTa rno npuYMHe OTCYTCTBUS aboHeHTa-
nonyydatens. C ogHow ctopoHbl, UUCP no3Bonsetr AOCTaBNATb MOYTY MO
naoxum TenedoHHbIM KaHanaMm, Tak Kak He TpebyeTcsa noanepXXmeaTth IMHULO
BCE BPEMS AOCTaBKM OT OTNPABUTENS K MOJSyyYaTento, a C APYron CTOPOHHI,
BpeMs 4OCTyna K agpecaTty 3HaunTeslbHO Bo3pacTaeT. B uenom xe obuwme
pEeKOMEHAALMN TaKOBbI: €CNV MMEETCS BO3MOXHOCTb HaaexXHo paboTtaTb B
pexunme on-line 1 31O ABNFETCA HOPMOW, TO CNEAYET HAacTpamBaTb NOYTY AN
paboTbl No npotokony SMTP, ecnu nMHMM cBA3u nnoxme unm on-line
MCMNOoMb3yeTCs Ype3BbIHANHO peako, To ayywe ucnonb3osate UUCP.

OcHoBoW no6oi NoYTOBOM CNyXObl ABNsSeTcsa cuctemMa agpecoB. bes
TOYHOro agpeca HEBO3MOXHO OOCTaBUTb NoyTy agpecaty. B MHTepHeTt
NpUHATA CMCTEMA afpecoB, koTopas 6a3vMpyeTcs Ha OOMEHHOM afpece
MalluHbl. Hanpumep, gna nonb3oBatens tala mawwuHbl ¢ agpecom citmgu.ru
MoYTOBbLIN agpec OyaeT BuirnaaeTh Tak: tala@citmgu.ru

Taknm oBpas3om, agpec COCTOUT M3 ABYX YacTen: uaeHTudukatopa
MnoJib30BaTesIs, KOTOPbLIN 3anucbiBaeTCs nepen 3HakoOM «KOMMEPYECKOro 3in»
— «@», 1 JOMEHHOr0 aapeca MaLlUVHbl, KOTOPbI/ 3annCbIBAETCS NOC/Ee 3HaKa
<<@>>_

MpoTokon SMTP 6bin padpaboTaH aj1ss 0OMeHa NOYTOBbIMU COOOLLLEHWNS -
MU B ceTu VIHTepHeT, OH He 3aBMCUT OT TPAHCMOPTHOM cpedbl U MOXET
MCMNOMb30BaThCA A5 AOCTABKM MOYThbl B CETAX C NPOTOKONAMU, OT/INYHbIMU
o1 TCP/IP.

BsaumopencTteue B pamkax SMTP cTpouTcs no NpuHLMNY ABYCTOPOH-
Hel CBA3K, KOTOpag YCTaHaBNIMBAETCS MEXAyY OTNpaBmUTeNIeM 1 nosyyaTenem
MOYTOBOro coobuieHus. Mpyn 3ToM oTNpaBUTeNb UHULMUPYET COeANHEHME
M NOoCbIIaeT 3anpocbl Ha 0OCNyXnBaHUe, a MoJsiydaTesib Ha 3TU 3anpochl
oTBevaeT. DakTuyeckn, OoTNpaBUTENb BbICTYyNaeT B POJIM KJIMEHTA, a
rnonyyatenb — cepeepa (CM. puc. 1.9).

KaHan cBaA3W ycTaHaB/MBaeTCHd HEMNOCPELACTBEHHO MexXAay OTnpaBuTe-
neM 1 nonyyartenem coobuweHus. MNMpu TakoM B3aMMOLENCTBUM MoyTa
nocTturaeT aboHeHTa B Te4EHME HECKOJIbKMX CEKYH[, MOoc/ie OTNpaBku.

MPOTOKOJT POP3. lMpoTokon obmMeHa no4vtoBon nHdpopmauvern POP3
(Post Office Protocol, Bepcusa 3) npeaoHasHayeH gna pasdopa nouytbl U3
MOYTOBLIX ALLMKOB MOJib30BaTeNel Ha uUx paboyme mecTta npu NomMoLm
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Dainosas

CHCTCMA

ITouToBbrit
SIIIHK

Tepmunan

OTnpaBHTETH
IIporpamma
OTIMPABKH
SMTP muamor
IIporpamnma
TIOJTyYEHHS
IlomyuaTens
Puc. 1.9

nporpamm-kameHToB. Ecnm no npotokony SMTP nonb3oBateny oTnpasnstoT
KoppecnoHaeHuuo Yepe3 NHTepHeT, To no npoTtokony POP3 oHu nonay4yatoT
KOPPECMOHAEHUMIO U3 CBOMX MOYTOBLIX SLLMKOB HA MOYTOBOM CEPBEPE B
nokasnbHble ¢annbl (CM. puc. 1.10).

Tlouroestii cepep
SMTP
(send mail)

Knuent OTIpPaBIICT

nouty o SMTP

[louToBBIH KIHSHT
Messenger

Kauenr nmoJayiacT

IToutozslit cepBep
POP
(popper, popd)

nouty mo POP

Puc. 1.10
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Takas cxema npeganosaraeT, 4TO NoNb30BaTeNlb UMEET MOYTOBbIN AWK
Ha MallVHe-cepBepe, KOTopas He BbIKJII0YHAeTCa KPyrnocyToyHo. Bce
MOYTOBbIE COOOLLEHMS CKadblBalOTCA B 3TOT MOYTOBLIM AwmMK. o mepe
HeoOXoQMMOCTM NMONb30BaTENb U3 CBOEro MNOYTOBOMO KMeHTa obpalaeTcs
K MOYTOBOMY SILLMKY N 3abupaeT M3 Hero NpuLLeLyto Ha ero UMs rouTy.
Mpw oTnpaBke NporpaMmma-KIMeHT obpaLlaeTcs HEMOCPEACTBEHHO K CEPBEPY
paccblIKM MOYThl U MepenaeT OTnpaBigeMble COOOLLEHNS HA 3TOT CepBep
ONg nanbHenwemn paccobiku.

dopmaTt noytoBoro coobueHns VMIHTepHeT onpeaeneH B OOKYMEHTe
RFC-822 (Standard for ARPA Internet Text Message). No4TtoBoe coobLieHne
COCTOUT N3 TPex YacTel: KOHBepTa, 3arofioBka 1 Tena coobuleHus. Monb3o-
BaTeslb BUOMT TOJIbKO 3aroyloBOK U Tefno coobuleHns. KoHBePT UCMnosb3yeTcs
TOJIbKO NpOrpamMmmMamMm AOCTaBku. 3arofloBOK BCerga HaxoanTcs nepes Tesom
coo0LLEeHNs 1 OTOeNeH OT HEero NycTon cTpokoil. RFC-822 pernameHTnpyeT
coaepxaHue 3arosioBka coobuleHns. 3aroioBoK COCTOUT 13 nonei. Mons
COCTOAT M3 MMEHW NONsa M cogepxaHua nonsg. Mima nong oTaeneHo ot
coaepXaHnst CUMBOJIOM «:». MUHUMaNbHO HEOOXOAMMbIMU SABNAOTCS NONS
Date, From, cc nnn To, Hanpumep:

Date: 26Aug761429EDT
From: Jones@Registry.org
cc: Robert@Registry.org

NMone Date onpepenseTt paTty oTnpaBku cooOLleHusa, none From -
oTnpaBuTend, a Nong cc u To — nony4dartens (en). Hawe 3aronoBoK COAEPXUT
OONOSHUTENbHbIE NONS:

Date: . 26Aug76 1429EDT

From: George Jones<Jones@Registry.org>
Sender: Secy@SHOST

To: Smith@Registry.org

Message-ID: <4231.629.XYzi-What@Regictry.org>

B paHHOM cny4ae none Sender ykasbiBaeT, 4To George Jones He
ABNIIeTCA aBTOPOM coobLeHunst. OH TONbKO Nepecrnan cooblleHne, KoTopoe
nonyymn n3 Secy@SHOST. lNMone Message-ID conepXnT yHUKaNbHbIN
naoeHTudukaTop coobueHns 1n KUCnonb3yeTca nporpaMmmMmamim O0CTaBKU
noyTbl. Cnegyouwee cooblieHne OeMOHCTPUPYET BCE BO3MOXHbIe MOJIS
3arosioBka:

Date: 27 Aug 76 0932

From: Ken Davis <Kdavis@This-Host .This.net>
Subject: Re: The Syntax in the RFC

Sender: Ksecy@0ther-host

Reply-To: Sam. Irvinge@Reg. Organization
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To: George Jones <Jones®@Registry.org>

cc: Important folks:

Tom Softwood <Balsa@Tree.Root>,

«Sam Irving»2©@0ther-Host;

Standard Distribution:
/main/davis/people/standard@QOther-Host Comment:
Comment Sam is away on bisiness.

In-Reply-To: <some.string@DBM.Group>, George’s message
X-Special-action: This is a sample of user-defined field-names.
Message-ID: <4331.629.XYzi-What@Other-Host

Mone Subject onpenenseT Temy coobuieHus, Reply-To — nonb3oBaTens,
KoTopoMmy oTBeyatoT, Comment — kommeHTapuit, In-Reply-To — nokasbiBaeT,
4YTo coobuleHVe sABNSeTCA TeM, KOTOpoe BbiciiaHo «B oTBeT Ha Balwe
coo0lLleHne, oTBevaloLee Ha coolOLLeHne, oTBevaloLee...». X-Special-action
— none, onpeneneHHoe nonb3oBaTeNleM, KOTOPOE He ONpefeneHo B
CTaHpgaprTe.

CnepnyeT ckasaTb, 4TO dopmaT coobLLEHNS NOCTOSAHHO OOMOSHAETCS U
COBEPLLEHCTBYETCS, KDOME TOro, XoTenocb 6bl OTMETUTb, HTO BO3SMOXHOCTU
MOYTbl HE OrPaHMYMBAIOTCS TOJNILKO MEPECHIIKON KoppecnoHaeHumu. Mo
noYTe MOXHO MOMY4UTb OOCTYN KO MHOMMM pecypcam VHTepHeT, koTopbie
MMEIT NOYTOBLIX PABOTHUKOB (CMeLmanbHble NPorpaMmMbl aBTOMaTUYECKOrO
0o0CnyXmnBaHus), OTBEYAIOLLMX HA 3anpocChl.

CTAHOAPT MIME. Ctangapt MIME (Multipurpose Internet Mail Extension),
unm B HoTauum MHTepHeT — pokymeHT RFC-1341, npegHasHadyeH gng
onncaHus Tena noyToBoro coobuieHus MHTepHeT. MpealwecTBEHHUKOM
MIME sBnseTcs ctaHgapT no4toBoro coobueHns AKPA (RFC822). CtanpapT
RFC822 6bin pa3paboTaH ana obmeHa TeKCToBbIMM coobLleHuamn. C
MOMeHTa onyb/IMKOBaHUSA cTaHAapTa BO3MOXHOCTM annapaTHbIX CPeEOCTB U
TENEKOMMYHUKALMIA yLINN Janeko BNepen, U ctano iCHO, 4TO MHOTMe TuMbl
vHbOpMaLMN, KOTOPbIE LUMPOKO UCMONb3YIOTCA B CETU, HEBO3MOXHO nepe-
[aTtb Mo noyte 6e3 crneumanbHbIX yXULWPeHWii. Tak, B TeN0 COOBLLEHNS HENb3S
BKNOYNTb rpaduky, ayamo, BUAEO U ApYyrve Tunbl MHOOpPpMaLUN.
EcTecTBeHHO, 4TO npu ucnonb3oBaHu RFC822 He mMoxeT ObiTb U peyn o
nepegaye pasMeyeHHOro TekcTa Aans oTobpaxeHus ero pasfuyHbIMuU
ctunamun. OrpaHmnyeHmns RFC822 ctaHoBATCS eLle 6onee 04eBUOHbIMU, KOrAa
peyb 3axoaMT 06 obMeHe COOBLLEHMAMN B PasHbIX NMOYTOBLIX CUCTEMAX.

B HekoTOpoM cmbicne ctaHgapT MIME optoroHaneH ctangapty RFC822.
Ecnn nocnegHmin nogpo6HO ONUCLIBAET B 3aroJIOBKE NMOYTOBOIrO COOOLLEHNS
TEKCTOBOE TEA0 NMUCbMa M MExaHM3M ero paccbiiku, To MIME rnasHbim
006pa3oM COPMEHTUPOBAH Ha ONMcaHne B 3arofloBke NMCbMa CTPYKTYpPbl TeNa
MOYTOBOro COOOWEHNA U BO3MOXHOCTU COCTaBNEHUS NMuUCbMa U3
MHMOPMALIMOHHbBIX eONHUL, Pa3/INYHbIX TUMOB.

B ctaHpapTe 3ape3epBUpOBaHO HECKOJILKO CMOCOOO0B NpeacTaBfieHms
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pasHopoaHon nHdpopmaummn. ng 3Ton uenm UCNoab3ylTCca cneuyanbHble
Monsl 3arosoBka MNOYTOBOro COOBLEHNS:
* none Bepcun MIME, koTopoe mcrnonbdyerca ona naeHtudukaumm
Cco00LLEHMS, NOATOTOBIEHHONO B HOBOM CTaHAApPTE;
* rMofsie onucaHus Tuna uHdopmauum B Tene coobLueHUs, KOTopoe
Nno3BONSEeT 06ecneynTb NPaBUIbHYIO MHTEPMPETALMIO AAHHbIX;
* MoJsie Tuna KoAMpPOBKM MHMOPMaLMKM B Tene COobLLEHNS, YKa3biBalO-
Luee Ha Tun npouenypbl eKoANPOBaHUS;
« ABa OOMOJIHUTENbHLIX MONS, 3ape3epBUPOBaAHHbIX ANa 6onee
[eTalbHOro OnMcaHusl Tena coobLLEHNS.

CtanpapTt MIME paspaboTaH kak paclimpsiemMast cneuudukaums, B
KOTOPOW NoApasyMeBaeTCs, YTO YMCNO TUMNOB AaHHbIX OyAeT pacTu no Mmepe
passutnsa GopmM npenctaBneHna gaHHbix. [pn aTOM cnenyeTt yydmTbiBaThb,
4YTO aHapxusa TUNoe (6e3rpaHnyHoe KX yBENNYeHUEe) ToXe He OOoMnycTuMma.
Kaxxapli HOBbIM TN B 00A3aTeIbHOM Nnopsake A0KeH OblTb 3aperncTpmpoBaH
B IANA (Internet Assigned Numbers Authority).

1.4. CpeacTtBa pa3paboTkm npunoXxeHuii B cetax 3BM

FoBOpPS O TOM UM MHOM cpeacTBe pa3paboTky NpuoXeHui Bcerga
XO4YETCS NOHATb, KaKMe TEHAEHLMN NPUBOAAT K ero nosasneHnio. K cepeanHe
90-x rogoB MENUCh CReayoLLe OCHOBHbIE HanpaBieHNA Pa3BUTUS CPEOCTB
pa3paboTku NPUNOXEHUI, B TOM YMcie U B ceTsax OBM.

OpHo HanpaBneHne — 0ObEKTHO-OPUEHTUPOBAHHbIV M0AX0A, XOPOLLO
CTPYKTYPUPYIOLLNI 3a4a4y Kak TakOBYIO, Tak 1 ee peLleHne B BUAe npuknag-
HOl cucTeMsbl. [Jpyroe HanpaBfieHuMe, BO3HMKLLIEe BO MHOromMm 6Gnarogaps
0ObEKTHONM OpueHTauun, — BU3yasbHble cpeacTBa ObICTPOU pa3paboTku
npunoxeHuri (RAD — Rapid Application Development), oCHOBaHHblE Ha
KOMMOHEHTHOM apxuTtekType. TpeTbsd TEHAEHUUS — UCNOSIb30BaHue
KOMMUASILMK, @ HE NHTeprnpeTauumn. 310 0ObACHAETCSA TEM, HTO CKOPOCTHbIE
XapaKkTEPUCTUKN KOMMAUAVPYEMBIX MPUIOXEHUI B OECATKN pa3 Nyylle, YeM
Yy CUCTEM, NCMONB3YIOLLMX MHTEpNpeTaTop. [1py 3TOM NOBbLILLIAETCS NErKOCTb
OTYYX[AAaeMOCTM FOTOBbLIX CUCTEM, Tak Kak oTnagaet Heob6XoAMMOCTb
«TackaTb 3a coOOM» caM MHTeprnpeTaTop (run-time), BbINOMHEHHbIN 0ObLIYHO
B BUAE ANHAMMUYECKON OMOIMOTEKN M 3aHUMAKOLLNIA B Ny4lWEM clyyae
HECKOJIbKO COTEH KMnobanT (a 60NbLINHCTBE C/ydaeB — ABa-Tpu merabarnTa).
OTcioaa 1 MeHbLLAs PECYPCOEMKOCTb Y CKOMMUIMPOBAHHbLIX CUCTEM. HeTBep-
Tas TeHAEHUNS — BOSMOXHOCTb paboThl ¢ 6a3amMu AaHHbIX YHMBEpCcasibHbIMMN
(eanHoobpa3HbiMu) MmeTogamu. Ecnn mMbl nonbiTaemMcst OLEHUTb MPOLEHT
CUCTEM, KOTOpPblE Tak UM NHaye TpebyloT 06paboTKM CTPYKTYPUPOBAHHOM
nHbdopmaumMn (Kak ons BHYTPUKOPNOPATMBHOIO MCMNONb30BaHUSA, Tak 1 Ans
KOMMEPYECKOro UM MHOIO pPacnpoOCTPaHEHUs1), TO OKaXeTCs, 4YTo umdpa
60-70 % MOXET NpeacTaBaThb NNLLb HUXKHIOK FpaHnLy. BaXHbIM CBOCTBOM
cpepncTe obecrnevyeHns goctyna k 6azam JaHHbIX SBRseTcs uxmacLurabupye-
MOCTb KaK BO3MOXHOCTb HE TOJIbKO KOJIMYECTBEHHOIO, HO N KQYECTBEHHOIO
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pocTa cuctembl. Hanpumep, obecneyeHmne nepexona OT NOKasbHbIX, B TOM
yncne ¢ann-cepBepHbIX OAHHbIX K apXUTEKTYPE “KIIMEHT-CepBep” Uan Tem
bonee kK MHoroyposHeBo N-tier cxeme.

FoBops 06 MHCTPYMEHTaX, OPUEHTUPOBAHHLIX HA CO34aHME CUCTEM
KOpPNopaTMBHbIX MacLITaboB, Mbl A0JKHbI aOCOIIOTHO YETKO NMpeacTaBnsaTb
npeabsaBnsemMbole K HUM TpeboBaHud. [onbiTaemMcsa cHopMynnpoBaThb
HEKOTOpPbIE N3 HUX.

1. KpynHble nHpOpMaUmMOHHbIE CUCTEMbI TPEBYIOT TMOKOCTM MHCTPYMEH-

Ta C TOYKM 3PEHUS BO3MOXHOCTU HapalumBaHns GyHKLMOHANBHOCTH
NOBTOPHO MCMNONb3YEMOro NMPOrpamMmMHOro Koga M peanusauum He-
CTaHOAPTHbIX pPeLlleHnin (Nonb3oBaTeNbCKM MHTEPDENC, MEXNPO-
rpaMMHOE B3aMMOAOENCTBME, MHTErpauusa ¢ yHacnegoBaHHbIMU
cuctemamum — legacy systems, [OCTyn K CUCTEMHbIM pecypcam u
T.n.). MonHoTa peann3aumm 0OBLEKTHOM MOAENUN (HEOrpaHUYEeHHbIe
BO3MOXHOCTM pacLUMPEHNst MePapXn HacnenoBaHs 0OBbEKTOB) MOC
BO3MOXHOCTb UBMEHEHMUS PYHKLMOHANIBHOCTN 00beKTOB 6e3 co3pa-
HUS HOBbIX OOBEKTHbIX TUMOB — KNnaccoB (00paboT4YNKM COBLITUN).

2. CospaHue KoprnopaTuBHbIX CUCTEM TPeObyeT KOMNEKTUBHOM paboThl.
Mopoepyxka rpynnoBoi pas3paboTky (CUCTEMbI KOHTPONS Bepcuin,
paspensiemMble CNoBapu OaHHbIX U pPerno3nTapum 0OBLEKTOB) MIOC
pasgeneHue paboT 3a cyeT abcTparMpoBaHus 3agady U KOHCTPYUPO-
BaHUSA MPUNOXEHUA U3 PYHKLMOHANIbHO MOJIHbIX OOBLEKTOB —
KOMMOHEHTOB, CO34aBaeMbIX YeHaMN KONEKTMBA AJ19 COBMECTHOIO
MNCMOJIb30BaHUS.

3. «<EQMHCTBO NPOTMBOMONOXHOCTEN»: HENTpanbHOCTb MO OTHOLLUEHMUIO
K ucnonbdyembliMm ¢dopmatam B[l nnoc nogaepxka cneymnpukn
KOHKPETHbIX CNoCcOB0B XpaHEeHWs/A0CTyrna K AaHHbIM. YHUBepcasib-
HbI MEXaHMU3M A0CTyNna K JAaHHbIM.

4. TpeboBaHMa K npomsBoguTenbHocTn. Komnunauusa, B cnydae
nnatpopMO-3aBUCUMbIX PELLEHUIA.

5. OxBaTblBaHME BCEX 3TanoB pa3paboTkm — OT MNPOEKTUPOBAHUS A0
CO34aHus OTYYXOaeMblX MPUNOXEeHUn (OUCTpndyTUBOB), Yepes
KoampoBaHue 1 otnagky. OTKpbLITOCTb cpeabl pa3paboTku, B niaHe
BO3MOXHOCTEN UHTerpaumm ¢ gpyrumm rnponykramu.

B HacTosllee BpeMsi OCHOBHbIMU CpeacTBaMu pa3paboTky npuioxe-

HUN B ceTax OBM asnsaiotca Borland Delphi, C n C++, a Takxe LIMPOKNIA
Habop cneunannanpoBaHHbix CASE-cpencTs.

PaccmoTpum 6onee nogpobHo Delphi. Delphi co3paBancs kak NpoaykT,
B MOJIHOW Mepe peanusyloLlnin ONUCaHHblIe TEHAEHUUN, C apXUTEKTYPOW,
OTKPbLITOM ANd paclmMpeHns cnekTpa noafepXmBaeMbiX CTaHOAPTOB U
noaxo4o0B.

PaccmoTpum, Hackonbko Delphi yooBneTBopseT BbiLLENEPEUYNCIIEHHBIM
TpeboBaHUAM.

1. Delphi ncnonbayeTt 93bik 3-ro nokoneHus Object Pascal, obnagatowmii

NOJIHOW peann3aumeit OCHOBHbIX MPU3HakoB 0OBLEKTHOM OpUeHTaLmMn
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B

(vHkancynauusa, HacnegosaHue, nonanmopduam), nogaepxkon RTTI —
RunTime Type Information 1 BCTpoeHHO 06pabOoTKON UCKITIOUNTESb-
HbIX cuTyauuin (Exception handling). KomnoHeHTHasa apxutekTypa Delphi
ABNSETCH NPSMbIM Pas3BUTUEM MOOAEPXMBAEMON 00BbEKTHOM Moae-
. Bce KOMNOHEHTLI 9BNAOTCSA 00bEKTHLIMU TUNaMn (Knaccamm), ¢
BO3MOXHOCTbIO HEOrpaHuU4eHHOro HacnegoBaHus. KOMMNOHEHTHI
Delphi nopnepxusaiot PME-monens (Property, Method, Events),
MO3BOJIAIOLLYIO M3MEHATb NMOBEeAEHNe KOMIMOHEHTOB 6e3 Heobxoau-
MOCTM CO34aHUs HOBbIX K/1ACCOB.

. Delphi Client/Server Suite Bknio4aeT cuCTeMy KOHTPONS BEPCUN

Intersolv PVCS, nopaepxmuBaeT paboTy co cnoBapeM AaHHbix (Data
Dictionary) n penosutapmnem obbektoB (Object Repository). Cpena
BU3yanbHOW pa3paboTkum Delphi nosBonseT eanHoobpasHo paboTaTb
Kak Cc npepgonpenesieHHbIMU, Tak U C MONb30BATEbCKUMMN
KOMMOHEeHTaMM, KOTopble pa3pabaTtkiBaloTcs Ha TOM xe a3blke (Object
Pascal), Ha KOTOpOM CO3[al0TCA U KOHEYHbIE MPUITOXEHUS.

. Borland Database Engine (BDE) obGecneumBaeT eonHooOpa3Hyio

paboTy ¢ nokanbHbiMU gaHHbIMK (Paradox, dBase) n cepsepamu b/j
(Oracle, Sybase, MS SQL Server, InterBase u 1.4.) 3a cuert
MPUMEHEHUS HAaBUraAUMOHHbLIX METOA0B A0CTyNa K cepBepHbiM CYB/]
(oBYHanpaeneHHblE KypCOpbl, 3aknagky v T.0.) 1 SQL — K noKasnbHbIM
dopmaTtam (nogmHoxecTBo Local SQL).

. Komnunatop Delphi aBngetca cambiM ObICTPbIM; nmeeT o0Wni

reHeparop koga ¢ Borland C++ (Delphi & BC++ 5). Komnunatop Delphi
(TouHee, Object Pascal) sBnsieTca NnpoaoikKeHneM IMHUM KOMIWAATO-
pos Turbo Pascal/Borland Pascal.

. OTkpbITble MHTEpPdeElichl Delphi — Open Tools APl — o6ecneunBaioT

KOHTPO/b Haf, cpenol paspaboTkn «M3BHE» M JOCTYN K MHopMaLmn
O NMpoekKTe.

Delphi Client/Server Suite Bkntoyaet CASE Expert, no3BonstoLimii
MMMNopPTMPOBaTh AaHHble 13 BeayLumx CASE B cnoBapb gaHHbIx Delphi,
mHTerpuposaTth IDE (Integrated Development Environment) ¢ reHepa-
Topamu koga (Hanpumep, Silver Run RDM komnaHuun CSA,
WithClass 3.0 n 1.n.).

«QKCnepTbl» (MporpamMmHbie MOAynu, BcTpameaemoble B IDE) no3eo-
na0T ncnonb3oBaTb Delphi kak «ckeneT» — 00LLyto cpeny pa3paboTkm
— 0719 BCEro KOMMJekca NUCMnosib3yeMbIX MHCTPYMEHTOB.

Delphi BkntoyaeT «reHepaTop AMcTpmbyTneoB» Install Shield Express.

Mpn nocTtpoeHun cuctemMm macwtada npeanpuaTUa NPakTUHecKky
HEBO3MOXHO n3bexaTb HeogHopoaHocTU (pa3Hble OC, CYB/, npoMexyTou-
Hoe MO u T.n.). BcTaet Bonpoc o cpeactBax 00beaHEHUS Pa3HbIX TEXHO-
noruyeckmx nnatdopm. JoCTaToqyHO HYETKO MOXHO pasbuTb apXMUTEKTYPHO
rpamMoTHYI0 MHPOPMALIMOHHYIO CUCTEMY Ha TPU «MOAYNS» — KJIINEHTCKUMA,
cepsep npunoxeHuin n .

pamkax HoBol nHuumatuesl Golden Gate, Borland o6beguHseT yxe
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nmetowmecs TexHonornn ¢ goctuxkeHnammn Open Environment Corporation
- OEC (npuobpeteHa komnaHuen Borland) B obnactu cpeactB O
NOCTPOEHUS MHOIFOYPOBHEBBIX, pacnpeneneHHboix cuctem. MNpoaykt OEC
OLEnterprise obecne4ynBaeT pacnpenefsieHHble BblYnucieHus Ha Oase
TexHonorun OLE-automation/RPC (Remote Procedure Call) noBepx D-COM
1 B OTCYTCTBMW TaKkoOBOro Ha Bcex nnatdpopmax Windows (B Tom ymcne Win16).
MonHag aBTOMaTM3auus MMMOPTa/aKcnopTa 0ObLEKTOB B CETU MO3BONSIET
ns3bexartb HEOOXOAMMOCTU U3MEHEHUS Koda MPUIOXEHUI Ond UX
B3aMMOENCTBUS HA pa3dHbIX y4acTKax CEeTu.

B cuny Toro, yto Delphi nonHocTbio nogaepxuneaet OLE-automation un
npenocTaBnsieT BbICOKOYPOBHEBbIE CpeacTBa paboTbl C 3TUMU MEXaHn3-
MamMu (CrneunannuanpoBaHHbIE KNacChl, SKCMEPThI, A3bIKOBbIE PACLLUNPEHMUS),
BapMaHT COBMECTHOro ncnosnb3oBaHunsa Delphi & OLEnterprise MoXeT oka3aTb
pellalollee BO3OENCTBME HA apXUTEKTYpPy CUCTEMbl => pacnpeneseHHble
BbIYMCNEHUS N NIOKasbHble paboyne MecTa — BCe B OLHOM KOZE.

Tak kak Delphi obecneunBaeT co3gaHue «4mcToro» (native) kopa
nocpencTBOM KOMMOUAAUMM (Hanpumep B camMoOoCTaTo4yHy — 06e3
MHTepnpeTaTopa — AuHamuyeckyio 6ndnmoteky DLL), BO3MOXHa TOHKas
MHTEerpauusa nofy4eHHbIX NMPOrpaMMHbIX MOAYyNel He TONbKO C TpeMms
KJIMEHTCKUMU MPUNOXEHNAMMN, HO U C CepBepamMu NPUIoXKeHuin 1 6a3 aaHHbIX
Ha nnatdopmax Windows (B 6onbLueii cteneHn Windows NT, kak cnencrseme
ee NpucnocobneHHOCTN O NOAAEPXKM CEPBEPHbIX 3BEHLER). B kayecTse
npuMepa MOXHO MPUBECTU MOCTPOEHME ONpPeaensieMblX MNOb30BaATENEM
oyHkumin UDF pna cepsepos B[, Borland InterBase (Hanpumep, ong
cneumdpuydeckonn obpadboTkm BLOB-nonewn).

naBHol uenbto Golden Gate aBnseTca obbegMHEHME NyHLUX 4epT
aApXUTEKTYpbl “KNMEHT-cepBep” n mopenu intranet. I nepebiMm atanom ee
peanunaumn aBnsieTcs noOaBneHne CPeacTB UHTerpauunm ¢ Internet-texHono-
rMsMmM B yXKe MMetoLmecs cpeactaa pa3paboTkum. Delphi He aBngaeTcs ncknio-
yeHneM. BbinyuieHHas netom 1996 ropa o6HoBneHHas Bepcua Delphi 2.01
BKJIIOYAET NOAOEPXKY Moaynen conpsxenus ¢ Internet gna Windows 95/NT
— WInINET; BO3MOXHOCTb NMOCTPOEHUda ON0oKoB paclunpeHus Microsoft
Information Server yepes uHTepdencel ISAPI & ISAPI Filter; 8 anemeHTOB
ActiveX, NONHOCTbIO peanusylowmx JOrnmky noanepXkyu OCHOBHbIX Internet-
npoTtokosioB n HTML (o6paboTka + oTobpaxeHne => nocTpoeHne 6poy3epoB)
B BUAE MOBTOPHO UCMONb3yeMbIX KOMMOHEHTOB. OTMeTuMm, 410 B 1999 roay
Bbilwna Bepcua Delphi 5.0, nmetowasa ropasno 6onee MOLLHbIE BO3MOXHOCTU.

C aTux ToYeK 3peHust, rMOKOCTb Takoro MHCTPYMEHTa KOpropaTuBHOIo
paspaboTtymka, kak Delphi, cTaHOBUTCA HE MeHee BaXXHbIM HakTOPOM, Yem
BO3MOXHOCTb CTaHAapTusauum GU3HEC-NorMku U opraHnsauum 6usHec-
MpOLLEeCCOB.
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1.5. UHTepdeiichl

B coBpemMeHHbix OC cyLecTByeT NOHATUE CUCTEMHbIX MHTEPhENCOB,
obecneymBaLMx B3aUMOLENCTBME MPOrpamMm C pasfivyHbiMKU BUAAMU
cepBMca — KOMMYHUKAUMOHHOIro, MHdopMaumoHHoro v ap. Mo tuny
NpenocTaBNSEMOro cepBuca OHM MOryT ObiTb pa3fgefieHbl Ha NpuKNagHble
nporpaMmmHble nHtepgencol (APl — Application Program Interface),
rpaduyeckmne nHrtepoencol, TenedoHHslie APl 1 pag opyrux.

Kaxnabln iHTepdeic aomkeH yooBneTBopATb paay TpedoBaHuii (cTaH-
baprtam, onpegeneHHbiM MexayHapoaHon opraHmsaumen ctaHoaptusaumm
— 1SO). bonee noapo6HO ocTaHOBMMCS Ha TpeboBaHUAX K MHTepdericy API.

APl — 570 nHTepdenc, cea3biBalOWMA NPUKIAAHOE NporpamMmmMHoe
oGecnevyeHune (COOCTBEHHO MPUKIaAHbIE MPOrpamMMbl, OAHHbIE, a Takxe
OOKyMeHTauus un cpeactea obydyeHus nonb3oBaTtesieit), Mcnonbayouee
cpencTBa 93bIKOB NMPOrpaMMnUpoBaHns, A9 Bbl30BA CEPBUCHbLIX CPELCTB
onepauroHHOM cucTeMsbl (Takon, Hanpumep, kak Windows). 9Tu cpeacrsea
MOIYT BKJIIOHATb MpoUenypbl U onepaumm, 06bekTbl 0OLLMX OaHHbIX U AP.
Ona nopoepXky NPUoXeHUNn MOXeT TpeboBaTbCHa LUNMPOKUA 0ObeM
cepBuUCHbIX ycnyr API.

NHdopmaumna B APl onpenensetcd CUMHTAKCUMCOM U CEMAHTUKON
cneunduryeckoro s3bika NPorpaMMmnMpoBaHns Tak, YTOObI MONL30BaATENb 3TOr0
a3blka mMor obpawaTtbca kK ycnyram, oO6ecneyeHHbIM MpuUKNagHoMn
nnatopmon. MpuknagHaa nnatrdopma COCTOUT M3 annapaTHON
nnatdopMbl U NMPOrpaMMHOro o6ecnevyeHnss — onepaunoHHON CUCTEMBI,
komnunatopoB, CYB/], rpaduyecknx cucrtem, T.e. BCEX CPEACTB,
COCTaBMFAIOLWMX ONEPaLMOHHYID Cpeay ANS NpUKAagHbiX CUCTEM. ITO
noapasymeBaeT TexHUyeckne TpeboBaHUa oToOpaxeHus GYyHKUUNA,
henawwmx OOCTYNHLIMU NPUKIaaHON NnatopMe CUHTAKCUC U CEMAHTUKY
A3blka MPOrpamMMrUpPoBaHnNg, a Takke B3aMMOOEeNCTBUE C BHELLUHEN Cpeaoi.
BHewHAa cpepa BKIOYaeT B cebs BCE CUCTEMHbIE KOMIMOHEHTbI, KOTOPbIE
ABNSOTCH BHELWHUMMW MO OTHOWEHUIO K MpuKiagHon nnatdopme un
npuknagHoMy obecrneyeHnto — 3To YTUIUTbLI U NMOACUCTEMbI, peann3yemble
Ha apyrux (yoanéHHoelx) nnatdopmax, a Takxe nepudepuinHole yCTponcTsa.
CywecTByeT Takxke NoHATME 061acTb MHTepdelcoB BHeELWHeW cpepfbl
(EEI), onucbiBalowmx B3aumMogencTeme Mexay npuknagHom nnatdopmomn n
BHELLHEN cpenon.

Cneundukaunm APl LOKYMEHTUPYIOT CEPBUC U/UNN CEPBUCHBIE METObI
[OCTyna, KOTOopble SABAFIOTCA LOCTYMNHbIMU B MHTepdence mMmexay
MPUIOXKEHNEM W MPUKIAAHON NNaTtdoOpMON.

Cneundukauunm APl nmeioT cnepyowme Gopmbl:

1. Cneundurkaumm NnporpamMmmMrUpoBaHng, KOTOpbIE ABASIOTCS ONMCaHNeEM
A3blka, ONpeaeneHHoro B npegenax nporpamMmmbl padotsl SC22, Tuna
®OPTPAHA, Agbi n C.

2. 13bIkOBO-HE3aBUCKMMbIEe cneunduvkaunm APl, KOTopble SBAFIOTCS
onvcaHvem Habopa GYHKLMOHaNbHbIX BO3MOXHOCTEN B TEPMUHAX
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cemMaHTukm (B abCTpakTHOM CUHTaKCMCE) 1 abBCTPaKTHbLIX TUMOB OaH-
HblX, KOTOpPble MOryT ObiTb CBf3aHbl C MHOXECTBOM $13blKOB
NPOrpaMMnpPOBaHUS.

3. Ad3bikoBO-3aBucumMble cneundunkauymm API, koTOpble ABAAIOTCA
onvcaHMem Habopa YHKLMOHANIbHbIX BO3MOXHOCTEN B TEPMMUHAX
CUHTaKCcKca 1 TUNOB AaHHbIX HEKOTOPOro A3blka NMPOrpaMMmnpPOBaHUS.

713bIKkOBO-He3aBucHMble cneundukaumm APl HyXHbI npu onpeneneHum
TexHuyecknx TpeboBaHuii ons BbidoBa ycnyr B APl. 9Tu cneundukaumm
HeobxoaMMbl, Npexae BCero, Ans oOCNyXMBaHUS PasnnyHbiX Naatdopm
13bIKOB NporpaMmmupoBaHns. OoHaKO OOMKHO TaKXKEe CyLLLEeCTBOBATb O0MbLIOE
KONMYECTBO MPUBA30K K A3blkam nporpammmpoBaHnsa Tuna KOBOJIA nnan C.
#3bIkoBO-3aBmcUMble cneundunkaumm APl ncnonbdyeTtca nporpaMmmMnucTamm,
NULLYLLIMMW MPOrpaMmMbl B cneumdurnyeckomM a3bike NporpaMmMmpoBanns, ans
Bbl30Ba cepBuca, obecnevymBaemMoro npuknagHon nnatgpopmon. OHM mMoryT
MCNONb30BaTbCa NporpaMmMmamMu Ang Bbi30Ba CepBuca, npeasaraemMmoro
OPpYrMMU NpUKNagHbiMM nporpammamMmn (T.e. gns obmeHa mnHdopmaumnei
MeXay pasfvyHbIMU NpOorpaMmmMamm).

KoHuenuua «YpoBeHb AGcTpakumuv» 9BNSETCA KOMMIEKCHONW, C
pPasnNyHbIMM BapuUaHTaMm UCMOJIb30BAHUS (MO BO3MOXHOCTM He Haxonas-
wmmMmncs B npotmsopeydnn). McnonbloBaHne «YpoBHA ABCTpakumm»
noapasymMeBaeT Bapuaumm B KONMYecTBE PYHKLIMOHANbHbIX BO3MOXHOCTEWN,
npepnaraembix NporpaMmmMe npu KaxkaoM 3anpoce CEPBUCHbLIX QYHKLINIA.

OponHakoBbIM BUA CepBMCa MOXHO obecneymBaTb pPas3iMYyHbIMMU
cneundunkaumamu API, KOTopble OTAMYAIOTCA MO YPOBHIO abCcTpakuumn.
Hanpumep, meHee abcTpakTHble crieundukaumn APl ona ycnyr X.400
3/IEKTPOHHOI NMo4YTbl MOryT obecneynTb NPUKNALHOro nporpaMmmucTa
CYLLECTBEHHbLIM KOHTPOJIEM Hafd NoapobHOCTAMM ero B3aMMOLENCTBUS C
cepBepamu noytel. C opyroi cTopoHbl, 6onee abcTpakTHbIE crieumdukalmm
APl moryTt obecnednTb NPOCTON, eANHCTBEHHLIN BbI3OB NOANPOrpamMmbl s
nocbikn darina kak cooOLLEHNS NMOYTbI K MOYTOBOMY SLLINKY.

Mpn atom BGonee abcTpakTHble cneundukaumn APl 6onee nerku ons
NCMNONb30BaHUs, YeM MeHee abCTpakTHble crneumbukaumm npu ycrosum,
YTO NPUHATBLIE COrNAaLLEHNs B OCYLLLECTBNEHUM 0OCIYXXMBAHUA COOTBETCTBYIOT
TpeboBaHMsaM npunoxeHus. MeHee abcTpakTHble crneundukaunm API
NCNONb3YTCS TaM, rae nmeloTcs cneunduryeckme TpeboBaHus, kacalowme-
Cs 0COOEHHOCTEN B3aUMOAENCTBUSA WU BbINMOSHEHUS MPOrpamMmbl.

Lpyroe vcnonb3oBaHne «YpoBHA ABCTpakuum» OoTpaxaeT CTerneHb
BUOMMOCTU/HEBNANMOCTM MPU BbINOJIHEHWN 3anpPoCcoB crneundukaummn API.

Cneuudukauym APl MOryT oTpaxaTb YMCTYIO abCTpakuuio, yripaBisaemMyto
TONbKO B COOTBETCTBUM CO CNYXXeOHbIMU TPEOOBaHUAMU (TaKUMK Kak, Hanpu-
Mep, HE3aBUCUMbIN ceTeBOM NPoToKon API), nnn otpaxatb Aetanu BbiNOAHe-
HUS. OTK geTann MoryT ObiTb CBSI3aHbl C OOHMM U3 HECKOJIbKMX anbTepHa-
TUBHbIX METOA0B O/ cnyxxebHoro cepsuca (Hanpumep, OSI, TCP/IP nnn
ISDN koMMyHUMKaumMoHHOro cepsuca API). MogpobHOCTU MOryT Takxe
OTpaXxaTb aCNeKTbl BbINOIHEHUS HA anbTepHaTUBHbIX NnaTdopmax OC. B ceasum
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C 3TUM 1CnoNb3oBaHMe 6onee abCcTpakTHbIX cneundunkaumn APl no3esonseT
obecneunTb 60MbLUIYI0 OLICTPOTY M HE3ABUCUMOCTb BbINOSHEHUS], B TO BPEMS
Kak MeHee abcTpakTHble cneuundukaumm APl nossonsaT obecrneuynTtb
O0bLUMIA KOHTPOMb NN BoNbLUEe KA4eCTBO CEPBMCA.

YpoBeHb abcTpakuuii cneundunkaumnin APl nsmeHaeTca ¢ 93bIKOM
nporpaMMmMpoBaHna U abcTpakunsamMm, NMPUCYLLMMU ONpPeneneHHoMy Buay
cepsuca. NMNoaTomy «0OOHOPOAHbIN» YPOBEHb aOCTPaKLUMA HE COOTBETCTBYET
cneuydukaumam AP.

CranpapTtHble cneundukaumm APl onpenensiioT CBA3b MeXAy A3bIKOM
NPoOrpaMMmnpPOBaHNS U OCOOEHHOCTAMU CneundrUYeckoro ob6CnyXmnBaHus,
1N obecneymBaloT AOCTYMN MPUIOXKEHWUN, HAMUCAHHbIX B CNeundrnyeckom
A3blke MPOrpaMMMpPOBaHUS, K 0OCTY>XMBAHMIO.

CranpapTHble cneundukaumm APl MoryT 6bITb YacTbio CTaHaapTa, onpe-
OENEHHOro 3bIkOM MPOrpaMMMpPOBaAHUS, CBSA3AHHOIO C OMpPeesieHHbIM
BUOOM OOCNYXMBaHUSA UNN OTOENIbHbIM CTaHAAPTOM, CBS3bIBAKOLLMM A3bIK
nporpaMMuUpoBaHns 1 onpenenieHHbIn Bua, o6cnyxmBaHus. Takum oO6pasom,
CTaHAapThl A3blka NMPOrpaMMMpPOBaHNA MOMYT pacCMaTpMBaTbCH Kak OOuH
13 BUOOB CTaHOAPTHbIX cneundukaunii API.

OnpepnenéH psap TpeboBaHuii Kk cneundbukaumam API:

1. CtangapTHble cneundukaunn APl oonxHbl naeHTudunumpoBaTtb
CTaHOapThl, KOTOPbIE ONPEeAensaioT A3blK MPOrPaMMMpPOBaAHUSA U
obcnyxmBaHne, CBA3aHHOE C HUMM, €CJIN OHW HEe OMpPEenENEHbI
CTaHOAPTHbIMU TEXHMYECKMMU TpeboBaHnaMM APl HenocpeaCcTBEHHO.

2. CtaHpapTHble cneundukaunn APl 0omkHbl 6biITb COBMECTUMbI U
DOMKHbI n3beratb ayb6nmpoBaHuga TpeboBaHUM, CBA3YOLWMNX
obcnyxmnBaHMe U cTaHaapT A3blka NPOorpaMMMUpPoBaHUS.

3. Ecnu B APl oxnpaetcs nogaepxka 60bLworo ymcna GyHKUmin cepeurca
A3blka MPOrpaMMMPOBaHNA, TO OOKHbI OblTb ONPeaeneHbl BCe Tpe-
60BaHMs N0 B3aMMOLENCTBUIO N COBMECTUMOCTU MEXAY S3bIKOM MPo-
rpammupoBanunsa 1 API, Bktoyas TpeboBaHUsA No 0OMeEHY AaHHbIMU.

4. Ecnun API ponxeH nogaepxuBaTb 60/bLLIOE YUCNO PYHKLUMI cepBuca
ONs a3blka NPOrpamMMmnpoBaHns, TO OOMKHbI ObITb OnpeaeneHbl Bce
TpeboBaHMs N0 B3aUMOOENCTBUIO U COBMECTUMOCTU mexay APl un
A3bIKOM NMPOrpaMM1UpOBaHns, Bkto4as TpeboBaHWs No KoopanHauumm
MMeH naeHTudmnkKaTopoB. To ecTb HEOOXOAMMO MEPEYUCITNTb
TpeboBaHMs ONs MPaBUIbHOrO B3aMMOAENCTBUS MeXAy CEepBUCOM,
OKa3bIBAEMbIM $13blKy MPOrpaMMnUpPOBaHUS.

5. Ecnu npoekT ctaHpaptusaumn crneuyndpukaumm APl BkIlO4aeT MHO-
XEeCTBO MPUBSA30K K A3blKy NMPOrpamMMmMpoBaHuUsa C 0BLWUMMN
XapakTepuctmkamm nHtepderica, LOMKHbI UCMOb30BATLCS 3bIKOBO-
He3aBucuMble cneundukaumm API.

6. A3bIKOBO-HE3aBUCUMbIE TexHUYeckue TpebosaHusa APl 6yayT
nporpeccmpoBatb BMECTE, N0 KPanHen Mepe, C 0OOHON NPUBASKON K
A3bIKYy, KOTOpasd 3aBUCUT OT S3bIKOBO-HE3ABUCUMbIX TEXHUYECKUNX
TpeboBaHuii API.
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8. APl ponmkeH nMeTb COOTBETCTBYIOLLME YPOBHM COOTBETCTBUS A3blKaM
NporpamMMmnpoBaHns N cnyxxebHbiM cneundmrkaumsam, ¢ KOTOpbIMK
OH CBSi3aH C NMOMOLLLIO MHTepdenca.

9. TpeboBaHNs COOTBETCTBUS, ykadaHHble B CTaHOAPTHbIX cneundun-
kaumax API, nonxHbl paboTaTb Ha pa3Hbix annapaTHbiX nnatdopmax
M Ha COOTBETCTBYIOLLIMX MPUITOXKEHNSX.

10. Cneuudukaumm APl O0mKHbI COOTBETCTBOBATH TPEOOBAHUSAM KOH-
TPOJIbHBIX TECTOB U ObITb MPO3payHbl AN NPOBEPOK (KOHTPOJIbHbLIX
TEeCTOB).

2. ONEPALIMOHHbIE CUCTEMbI CETEA 3BM
2.1. OcHoBHble ceTeBbie OC

Bonbwoe pasHoob6pasne TUMNOB KOMMbIOTEPOB, UCMOJIb3YEMbIX B
BbIYMCINTENbHBIX CETSAX, BAeYEeT 3a coboii pasHooOpa3ne OnepaLmoHHbIX
cucTeMm: gns paboymx cTaHUuiA, AN CEPBEPOB CeTel YPOBHSA OTAeNa N cep-
BEPOB YPOBHS NpeanpuaTns B uenom. K HUM MOryT npeabsaBnaTbCs pasnumy-
Hble TPeBOBaHMSA MO MPOU3BOAUTENBHOCTU U YHKUMOHANbHBIM BO3MOX-
HOCTSIM, XenaTenbHo, 4ToObl OHM ob6nagann CBOMCTBOM COBMECTUMOCTMU,
KOTOpOEe No3Bonuno 6bl 06ecneynTs COBMECTHYIO paboTy pasdnuyHbix OC.

Ceteble OC MoryT ObITb pa3aesfieHbl Ha ABe rpynnbl: MacliTada otaena
n macwtaba npeanpusatusa. OC ans otaoenos unv padéovux rpynn (CoBOKyM-
HOCTM KOMMbIOTEPOB, CrPyNMMPOBaAHHbLIX OAs yaobCcTBa NpocMoTpa UX
ceTeBbIX pecypcoB) obecnednBaloT HabOp CeTeBbIX CEPBUCOB, BK/OYad
pasgeneHue dannos, NPUIOXEHUNH U NpuHTepoB. OHM TakXe OO0JIKHbI
obecneymBaTb CBOWNCTBA OTKA30yCTOMYNBOCTU, Hanpumep, pabotatsb ¢ RAID-
MaccuBamMu, NOAAEPXNBATbL KiacTepHble apxuTtekTypbl. CeteBble OC oTAENOB
00bl4HO GoJsiee NPOCTbl B YCTAHOBKE W yNpaBfieHUN MO CPaBHEHUIO C
ceTteBbiMM OC NpeanpuaTusl, y HUX MeHbLUe QYHKLUMOHANbHbIX CBOMCTB, OHU
MeHblLUEe 3alMWAT AaHHbIE U UMeT 6onee cnabble BO3MOXHOCTM MO
B3aMMOAENCTBUIO C APYrMMK TUNAMW CeTelr, a Takxe XyAlyl npou3BO-
OUTENBbHOCTD.

CeTeBas onepaunmoHHas cuctema mMacwitaba npeanpuaTus, npexae
BCEro, AoJ/XHa obnagaTb OCHOBHLIMU CBOMCTBaMU JtOObLIX KOPNOPATUBHbIX
NPoOAyKTOB, B TOM 4ucfie: MacluTabnpyemMocTbio, TO eCTb CNOCOOHOCTbIO
OAMHAKOBO Xxopowo paboTaTb B WMPOKOM AMaNa30HE Pa3UYHbIX
KOJIMYECTBEHHbIX XapakTePUCTUK CETU; COBMECTUMOCTbIO C APYruMu
npoaykTamu, TO eCTb CNOCOBHOCTbIO paboTaTb B C/IOXHOW reTeporeHHowN
cpene nHtepceTu B pexunme plug-and-play.

KopnopatneHasa ceteBas OC posmkHa nogaepXkuBaTb Oosiee CnoXHble
cepsuchl. NogobHo ceterBon OC paboumx rpynn ceteasd OC maclutada
NpPeanpusaTs OOMMKHA NO3BONSATL MNOSIb30BATENAM Pasaenatb dainbl, Npuo-
XEHUS N NPUHTEPLI, NpUYeM genatb 3To Ans 60bLIEro KOaM4YecTsa nosb30-
Batene n obbemMa AaHHbIX U C O0ONlee BbICOKOM MPOU3BOAUTENLHOCTLIO.
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Kpome Toro, ceteBas OC macwitaba npeanpuatmsa obecrnevymsaeT BO3MOX-
HOCTb COeAMHEHUs Pa3HOPOAHbIX CUCTEM — Kak paboymx CTaHuuii, Tak u
cepBepoB. Hanpumep, naxe ecnu OC pabotaet Ha nnatdopme Intel, oHa
JomkHa nopaepxmeatb pabouve ctaHumm UNIX, paboTtatowume Ha RISC-
nnatdopmax. AHanornyHo, cepepHaa OC, paboTatowasa Ha RISC-komnblo-
Tepe, nomkHa nogaepxmatb DOS, Windows 1 0S/2. CeTtesast OC maclutaba
npeanpuaTus OokKHa NoAaepPXnBaTb HECKONBKO CTEKOB NMPOTOKOOB (Takmnx
kak TCP/IP, IPX/SPX, NetBIOS, DECnet 1 OSl), obecneuvBas NpoCcToir AOCTYnN
K yOaneHHbIM pecypcaMm, yaoOHble npoueaypbl yrnpaBieHus CepBucamu,
BKJ/1I04As1 areHTOB AJ19 CUCTEM YyNpaBfiEHUS CETbIO.

BaxHbiM anemeHToM ceTeBoii OC macwTtaba npeanpuatus sBnseTcs
LLEHTpanM30BaHHasa CrnpaBoyHas cnyxba, B KOTOPOM XPAHATCS OaHHble O
MoNb30BaTENSAX N pa3aengaemMbix pecypcax ceTu. Takas cnyxba, HasbiBaemas
Takxe cnyx6oi katanoro, obecne4ynBaeT eOuHbIN NIOTMYECKNIA BXON,
nonb3oBaTens B CeTb U NPenocTaBnseT eMy yooOHble cpeacTea npocMoTpa
BCEX OOCTYMHbIX EMY PecypcoB. AODMUHMUCTPATOP, NPU HaIANYMK B CETU
LLEHTPaNIM30BaHHOM CNpaBOYHON CNyXObl, n36aBneH OT HeoOXOOMMOCTU
3aBOOUTb Ha KaXXO0OM CepBepe MOBTOPSIOLWMIACS CMMCOK Nosb3oBaTenen, a
3Ha4YnUT, n3baeneH oT OONbLIOro KONMYecTBa PYTUHHOW paboTbl U OT
noTeHuuManbHbIX OWKWOOK Npu onpenesnieHnn cocTaBa MnoJsib3oBaTenet n nx
rnpaB Ha KaxaoMm cepBepe.

BaxHbIM CBOWNCTBOM CMNpPaBOYHOM CnyXObl ABNSETCS ee maclutabu-
pyemMocTb, obecnedymBaemass pacnpeneneHHoCTbio 6a3bl OaHHbIX O
nonb30BaTENSX N pecypcax.

Takne ceteBble OC, kak Banyan Vines, Novell NetWare 4.x, IBM LAN
Server, Sun NFS, Microsoft LAN Manager n Windows NT Server, MOryT ClyxuTb
B KayeCTBe OMNepauviOHHOW CUCTEMbI NpeanpusaTus, B To Bpema kak OC
NetWare 3.x, Personal Ware, Artisoft LANtastic 6onbwe nogxomoat ons
HeboNbLIMX paboymx rpynm.

Kputepuamum ona Beibopa OC macwTtaba npeanpusatus aBnsitoTCS
cnegylolme xapakTepucTuKkun:

OpraHvyHas noanepXxka MHOrOCEpPBEPHON CeTw;

BbICOKas apdEKTUBHOCTL HaisioBbIX OnepaLmii;

BO3MOXHOCTb 9 deKTUBHON nHTErpaumm ¢ gpyrimm OC;

Hannymne LEeHTPanM30BaHHOW MacLuTabupyemoi cnpaBoOYHOW CyXObl;

XOpoLuMe NepcrnekTBbl Pa3BUTUS;

addekTmBHaAa paboTa yganeHHbIX nofib3oBaTesne;

pa3HooOpasHble cepBuchl: darn-cepeBuc (B T.4. NpegocTaBl/ieHue
¢daiinoB B COBMECTHOE MCMNOoJib30BaHUE — CMOCOOHOCTb MCMOJIb30BaTh
4acTb WX BCIO CBOO NIOKANIbHYIO PannoByd CUCTEMY COBMECTHO C OPYrMU
KOMMblOTEPAMM), NPUHT-CEPBUC, BE30MACHOCTb OAHHbIX N OTKA30YyCTOW-
YUBOCTb (CMOCOOHOCTb KOMMbIOTEPA U ONEPALVOHHON CUCTEMbI afIEKBATHO
pearvpoBaTtb Ha karacTpoduyeckme coObITUA — NpPoNafaHns HanpPsKEHUs
MM O0TKa3 TEeXHWUKU; O0ObIYHO MOoJ OTKA30YyCTOWYMBOCTbIO MOHUMAIOT
CNOCOBHOCTb CUCTEMBI MPOA0IKaTh PYHKLUNOHMPOBaTL 6€3 NOTEPU OAHHbLIX
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WM 3aKpbiTUE CUCTEMbI C Mepe3anyckoM U MOCneayrLmMM BOCCTaHOBME-
HMEM BCEX MPOLLEeCCOB, MPUCYTCTBYIOLIMX OO MOMEHTa aBapuu), apxmBu-
poBaHMe OaHHbIX, ciykba obmMeHa coolLieHnsaMKn, pasHooOpasHble 6asbl
JaHHbIX U Opyrue;

pa3Hoobpa3Hble NporpaMMHo-anmnapaTtHblie XocT-nnatgopmsbl: IBM SNA,
DEC NSA, UNIX;

pa3HoobpasHbie TpaHcnopTHble npoTokonbl: TCP/IP, IPX/SPX, NetBIOS,
AppleTalk;

noanepXxka MHOroob6pasHbiX OMepauMOHHbIX CUCTEM KOHEYHbIX
nonb3osatenen: DOS, UNIX, OS/2, Mac;

nopaepxka ceteBoro obopynosaHus ctanaaptTos Ethernet, Token Ring,
FDDI, ARCnet;

Hanuunme NonynspHbIX NPUKAAAHbIX MHTEPHENCOB U MEXAHU3MOB
BbI30Ba yaaneHHbix npouenyp RPC;

BO3MOXHOCTb B3aMMOLENCTBUS C CUCTEMON KOHTPOS U yrNpaBnieHus
CEeTbl0, NoAfepPXKa CTaHOAPTOB ynpasneHus cetbto SNMP.

KoHe4yHO, HM ogHa n3 cyulecTBylowmx ceTeBbix OC He OTBeYaeT B
NosIHOM 0ObeMe MepeynceHHbIM TPeOOBaAHUAM, NO3TOMY BbIOOP CETEBOM
OC, kak npaBuo, OCYLLECTBASETCH C Y4ETOM NPOU3BOACTBEHHOM CUTYyaLUn
1 onbiTa. B Tabnuue 2.1 npvBeaeHbl OCHOBHbIE XapakTepPUCTUKKW NOMYNSPHbIX
M OOCTYMNHbIX B HacTosilwee Bpemsa cetesbix OC.

Tabnuua 2.1
Tumn cereBoit OC Xapaxkrepucruka ceresoit OC
Novell CrenmaamupoBaHHas OICPAIlMOHHAS CHCTEMa,
NetWare 4.1 ONTUMHU3UPOBAHHAs U1s1 pabOTH B KauecTBe (aiiir o-

BOI'O CepBepa U MPHUHT-CEPBEPA.

OrpaHuyeHHbIe CPEICTBA I MCIOJIb30BAHHUS B
KauecTBe cepBepa IPWIOKEHUI: HE MMEET CPEICTB
BUPTYAJIbHOM MaMSITU U BBITECHSIIOIICH MHOI03a/1a 4-
HOCTH, a MOJIEP/KKA CUMMETPUYIHOI'O M YJIbTHIIPOLIE-
CCHUPOBaHUs OTCYTCTBOBaJa O CAMOIO HEIABHETO
BPEMCHIL

OrcyrcrByioT APl OCHOBHBIX —OIEPAITMOHHBIX
Cpel, UCIOIb3YEMBIX I Pa3spabOTKH MPUIIOXKEHHIA,
— UNIX, Windows, OS/2.
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Tumn ceresoii OC

Xapaxkrepucruka cereBoit OC

CepBepHbie MIATGOPMBI: KOMIIBIOTEPHI HA OCH O-
Be npoueccopoB Intel, pabouue cranmuun RS/6000
komnanuu IBM noa ymnpaBieHHEM oOIepalrOHHON
cuctembl AIX ¢ nmomorisio npoaykra NetWare for
UNIX.

ITocTasisieTcst ¢ 00oIouKoi s KiiueHToB: DOS,
Macintosh, OS/2, UNIX, Windows (obojouka mis
Windows NT paspabarsiBacTcst komnanueir Novell B
Hacrosiee BpeMsi, Xotsi Microsoft yxe peanmuzoBaia
KimeHTcKylo yacte NetWare B Windows NT).

OpraHuzanvsi OTHOPAHTOBBIX CBSI3€H BO3MOYXHA C
nomonisio OC PersonalWare.

Nmeer cipaBounyio cinyx0y NetWare Directory
Services (NDS), moiepXuUBaIONy0 IIECHT PAJA3 O-
BaHHOE YITPaBJICHUE, PACITPEACIICHHYIO, TMOJTHOCTHIO
PEIUTMIMPYEMYIO, aBTOMATHUYECKU CHUHXPOHH3UPY e-
MYI0O U OONajaronlylo OTJIMYHOM MacmTadbupyeM o-
CTBIO.

[TocraBnsiercst ¢ MomHOM ciyx00if 00paboTku
coobmennii Message Handling Service (MHS), mo-
HOCTHIO MHTETPUPOBaHHYIO (HaunHast ¢ Bepcuu 4.1)
CO CITPABOYHOM CITy>KOOH.

IMomnepxxuBaembie cereBbie mpoTokonbl: TCP/IP,
IPX/SPX, NetBIOS, AppleTalk.

IMomnepkka ymalleHHBIX Tonb3oBaTeseii: ISDN,
KOMMYTHUpyeMble TelleoHHbIe JTUHNH, frame relay,
X.25 — ¢ nomompio mpoaykra NetWare Connect
(TocTaBIIsIeTCs OTACIBHO).

besonacHocTh: ayTeHTUUKAIMS C TOMOIIBIO O T-
KpPBITBIX Kioued merona mudpoBanus RSA ( mmg-
poBaHHe JAHHBIX — M3MEHEHNe opMara TaHHBIX TakK,
4TOOBI WX HENb3sl OBLJIO MPOYUTATH); CEPTUDHUIIND O-
BaHa 1o yposHio C2.

Xopouuil cepBep KOMMYHUKALIMH.

Bcrpoennast pyHKITMSI KOMITPECCHU TUCKA.

Cr0xHO€E 00CITY)KMBaHYE.
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Tumn ceresoii OC

XapaxkTtepucruka cereBoit OC

Banyan
VINES 6.0 u
ENS
(Enterprise
Network
Services) 6.0

Cepsepubie wiargopmbl ENS for UNIX: pabo-
taer Ha RISC-xommbsroTepax mom ynpasienueM SCO
UNIX, HP-UX, Solaris, AIX ENS for NetWare: pa-
ooraer Ha Intel-Tutardopmax mox ympaBieHHEM
NetWare 2.x, 3.x, 4.X

VINES paboraer Ha Intel-mmatdopmax.

Kmmentckne mnardopmer: DOS, Macintosh,
0OS/2, UNIX, Windows for Workgroups, Windows
NT.

Xopomuit cepBep NPUIOKEHHH : TTOAISPKUBAIO T-
CsA BBITECHSIONIAS MHOT033JauHOCTh, BUPTYyaJIbHAS
namsiTh ¥ CUMMETPUIHOE MYJIbTHITPOIIECCHPOBAHTE
B Bepcuu VINES u B ENS-Bepcusix mis UNIX.

IMomnepxxuBarorcs npukiIagHeie cpeabl UNIX,
0S/2, Windows.

[Tommepkka OMHOPAHTOBBIX CBSI3EH — OTCYTCTB Y-
er.

CnpaBounast cryx06a — Streettalk 111, HanbGoree
oTpaboTaHHAsI M3 WMEIONUXCS Ha PhIHKE, C IICHTpa-
JIN30BAHHBIM YIIPABIICHUEM, TTOJTHOCTHIO UHTEI'PUP O-
BaHHAsI C JPYI'UMHU CETEBBIMU CITy>KOAMH, pacrper e-
JICHHAsl, PEIJIMIMpyeMasi 1 aBTOMATUYEeCKA CHHXP O-
HU3UpYyeMasl, OTIIMYHO MacITad upyemasi.

CormacoBaHHOCTh PabOThI C APYTMMU CETEBBIMU
OC: xopomas; cepBepHast 00olouka padoTacT B
cpenax NetWare u UNIX; nonp3oBarenu NetWare,
Windows NT u LAN Server Moryt ObITh OObEKTaAMU
CIpaBOYHOM C1y>k0bI Streettalk I1I.

Cnyx0a coobmennii — Intelligent Messaging, uH-
TErPUPOBAHA C JPYTUMH CITYKOAMU.

IMTomnepxkuBaeMbie ceTeBble MPOTOKOJBL VINES
IP, TCP/IP, IPX/SPX, Appletalk.

Ilonnepkka ymalleHHBIX noJb3oBaTenci: ISDN,
KOMMYyTHUpyeMble Tefte)oHHbIE TUHNH, X.25.

Cnyxba 0e30macHOCTH: TOAJEPKABAET  3JIe K-
TPOHHYIO MOANUCH (COOCTBEHHBIN aJIrOPUTM), U30 U-
paTelbHBIE MTpaBa JIOCTyNa, Mmudpalmo; He cepT U-
¢upoBana.
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Ty ceresoii OC

XapakTtepucruka ceresoit OC

ITpocroe obcyKUBaHUE.

XopoIo MacTabupyercs.

OrymyHast TpOU3BOIMTEIBHOCTh OOMEHA JIAHH bl-
MM MEXJIy cepBepaMu, Xyxe mpu oomene ce pep-11K.

Microsoft
LAN Manager

[llupokast pacnpoCTpaHEHHOCTh, paboTaer Mo
0OS/2 u UNIX, nogmepKiBaeT MOIIHEBIE CEPBEPHEIC
1aT(GOPMEBI, OUH CePBEP MOKET ITOAACPKUBATh O
2000 KJIMEeHTOB.

Microsoft
Windows NT
Server 3.51u
4.0

CepBepHbie TIATGOPMBI: KOMITBIOTEPHl Ha 0ase
npoueccopoB Intel, PowerPC, DEC Alpha, MIPS.

Kmuenrtckue miardopmer: DOS, OS/2, Windows,
Windows for Workgroups, Macintosh.

OpraHuzaiiist OJTHOPAHIOBOM CETH BO3MOXHA C
nomortnbio Windows NT Workstation u Windows for
Workgroups.

Windows NT Server npeacrasmisier coOod OT-
JIMYHBIN CEpBEP MPUJIOKEHUIN : OH MOJIEPKUBAET B bI-
TECHSIIONYI0 MHOI'03a/IaYHOCTh (BBITECHSIOINAS WA
NPUHOPHUTETHAsE MHOI03aJa4HOCTh — 3TO ITPHUHIAI
MIPHUOPHUTETOB, MO3BOJISIIOIIHI MTPIITOXKEHUSIM ¢ O01ee
BBICOKMM ITPUOPUTETOM BBITECHSTh PWIOKEHHUS,
nMerInre 0oree HU3KMI MpHopUTeT. Tak Kak cuc-
TeMma BCeria KOHTPOIUPYET COOBITHUS, TTPOLIECCOPHOE
BpeMsl mcrnonb3yercs 3¢ dekTuBHee, a COOHHOE I U-
JIO)KEHUE HE TIPUBEIET K 3aBUCAHUIO CHUCTEMBI), BU p-
TyaJIbHYIO TIAMSATh U CUMMETPUIHOE MYJIbTHUITPOLIE C-
CUpOBaHHE, a Takxke MpukiIagHbie cpensl DOS,
Windows, OS/2, POSIX.

CnpaBouHble CTy>KObI: JTOMEHHas sl yIpaBie-
HUS  y4yeTHoW  umHopMalmell  moyb3oBaTesiei
(Windows NT Domain Directory service), cripaBou-
Hble c1ykObl mMeH WINS u DNS.

Xopolasi HoAAEp,KKa COBMECTHONH paboThI C C e-
Tsmu NetWare: mocraBisiercsi KIUEHTCKas 4acrh
(pemupexrop) mis cepBepa NetWare (Bepcuit 3.X U
4.X B peXuMe SMYIISIMA 3.X, CIIpaBOYHAs CIyk0a
NDS nomnepxuBaercst HauuHas ¢ Bepcud 4.0), B bI-
nojiHeHHass B Buje mnmo3a B Windows NT Server
WIH KaK OTAebHass KoMrnoHeHTa it Windows NT
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Tumn ceresoii OC

XapaxkTtepucruka cereBoit OC

Workstation; HemaBHO Microsoft oObsBHIA O BBI-
nmycke cepBepHOl yactu NetWare kak 0O0JIOUKH IS
Windows NT Server.

Cnyxba o00paborku cooOmmeHnii — Microsoft
Mail, ochoBanHass Ha DOS-mmaTdopme, B Oabka it-
niee BpeMsl OXMIAeTcsi BepcHsl ISl M1aT(opmbl
Windows NT - Microsoft Message Exchange, uH-
TerpUpOBaHHAs C OCTAJILHBIMU Cy)kOamu Windows
NT Server.

[TonnepxuBaemble cereBble MpoToKoJbl: TCP/IP,
IPX/SPX, NetBEUI, AppleTalk.

IMognepxka ymajeHHBIX nojb3oBaTerieii: ISDN,
KOMMYTHUpyeMble TenedoHHble TuHMM, frame relay,
X.25 — Cc MOMOIIbI0 BCTPOEHHOWU MOACUCTEMBI
Remote Access Server (RAS).

Ciy:x06a 0€30MmacHOCTH: MOIIHAS, UCTIONIb3YET U 3-
OuparebHbIC MpaBa JAocTyna (pa3peuieHus mporeccy
ONpPEAENIEHHBIM 00pa3oM BO3JEUCTBOBATh Ha OIp e-
IeNEHHBIN 00beKT. Pa3imyHble TUIIBI OOBEKTOB 11O 1-
JICP>KUBAIOT Pas3JIMIHbIC IIPaBa JOCTYIA, X PAHSIIINECS
B CIIFICKAaX KOHTPOJIS JIOCTYIA) U JIOBEPUTEIILHBIE O T-
HOILIEHUSI MEXITy JoMeHaMu (OOBEIMHEHUSI HECKOIb-
KHX KOMITHIOTEPOB, HCIOIB3YIOMNX EAUHYI0 0asy
YUETHBIX 3alKCell U MOJUTHKY 0e30MacHOCTH (COCTO-
WT W3 MOJUTHUKHU BEICHUS YUETHBIX 3aIKCed, MOJUT U-
KU TPUBWIET U TTOJIB30BATENIEH, ITOJIUTUKHN ay/IUTA U
MOJMTUKA JIOBEPUTEIILHBIX OTHOIIEHUH); JIOMEHBI
UMEIOT YHUKATbHOE MMSI); Y3JIbl CETH, OCHOBAHHbBIE
Ha Windows NT Server, cepTHhUINPOBAHBI 110
ypoBHio C2.

[Tpocrora ycraHOBKM M OOCITY KUBAHMS.

OrymyHast MacTabupyeMoCTb.

IBM LAN
Server 4.0

CepsepHble IaTHOPMBI: ONEPAIITUOHHBIE CHCT €-
Ml MVS u VM mis wmeiindperimos; AS/400 ¢
0S/400, pabouue crantmu RS/6000 ¢ AIX, cepsepsl
Intel 486 wiu Pentium momx OS/2.

ITocrasnstercs ¢ OOONOYKAMU JUISI  KJIMEHTOB:
DOS, Macintosh, OS/2, Windows, Windows NT,
Windows for Workgroups.
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Twm cereBoit OC Xapakrepuctuka cereBoii OC

CepBepbl MPUIOKEHHUH MOTYT OBITh OPraHU3OB a-
Hel ¢ nomoiisio LAN Server 4.0 B onepaliOHHBIX
cpemax MVS, VM, AIX, OS/2, OS/400. B cpene OS/2
MTOIIIEPKUBAIOTCS: BBITECHSIIONAsi MHOT'03a/TaYHOCTb,
BUPTYaJIbHAS aMsITh U CUMMETPUIHOE MYIBTHIID O-
IIECCHPOBaHUE.

Opranuzaiys OQHOPAHT OBBIX CBSI3€l BO3MOYKHA C
nomompio OC Warp Connect.

Cnpasounas ciyx6a — LAN Server Domain, To
©CTh OCHOBA Ha JIOMEHHOM ITOIXOJIE.

ITonnepxxuBaembie cereBbie mpoTokobl: TCP/IP,
NetBIOS, AppleTalk.

BesonacHocth — n30uparenbHbie TpaBa JI0CTyIa,
cucTteMa He cepTUgHUIIUpOBaHa.

Cityx06a 00paboTKH COOOIIEeHNI — OTCYTCTB YeT.

BrIcokasi mpou3BOIMTETBHOCTb.

Henocrarounasi MacinTabupyeMoCTb.
IBM u NCR LAN Manager for UNIX xopomo pacrpocrpa-
LAN Manager | mena (15% o0sema MupoBbIxX mpoaax cereBsix OC).

LAN Manager for AIX nommepxuBaetr RISC-
KomnbioTepel System/6000 B kauecTtBe (paiiiioBOro
cepBepa.

Pabotaer mox UNIX, nMeer Bce MpenMyIIeCTBa,
CBSI3aHHBIE C NCIONIL30B aHueM 31oi OC

2.2. Windows NT

Windows NT gaBnaetca 32-pa3psaHON ONepaunoHHONW CUCTEMON C
NPUOPUTETHON MHOr03aa4HOCTbIO. B kayecTBe dyHAAMEHTaNbHbIX KOMIMO-
HEHTOB B COCTaB OMepauMOHHON CUCTeMbl BXOOAT cpenctBa obecneyeHus
6e3onacHoOCTU N pa3BuThin ceTeBol cepBuc. Windows NT obecnednBaet
COBMECTMMOCTb CO MHOMMMW OPYrMMW ONepauuioHHbIMU 1 daoBbIMUA
cuctemamm, a Ttakke cetamu. Windows NT cnocobHa dyHKUMOHMPOBATb
Kak Ha KoMMbloTepax, ocHalleHHbIX CISC-npoueccopamm Co CNOXHOM cUcTe-
Mol KomMaHg, (complex instruction set computing), Tak 1 Ha KoMnblOTEPaX
¢ RISC-npoueccopamun, MMEKLWMMM COKPaLLEHHbI HAabOp WUHCTPYKLNIA
(reduced instruction set computing). OnepaunonHaa cuctema Windows NT
TaKke NoanepXuBaeT BbICOKOMPOU3BOAMTENbHbIE CUCTEMbI C CUMMETPUY-
HOM MYJIbTUMNPOLECCOPHON KOHpUrypaumen.

Cuctema Windows NT He gBngeTcd ganbHENWUM pa3BUTUEM paHee
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cyuw,ecTBOBaBLUMX NMPoAykToB. CTpemsacb oGecneyntb COBMECTUMMOCTb
(compatibility) HoBol onepauMoHHO cucTeMbl, padpabdoTtunkm Windows NT
COXpaHwIn MpuBbIYHLIN MHTEpdernc Windows n peanmaoBanu Noanepxky
cyliecTByloWmMxX darnoBbix cucTteM (Takmx kak FAT. darnoBaa cucrtema
FAT GasupyeTcs Ha Tabnuue pasmMellenns dainos, obenyxmsaemori OC un
OTCNEXNBAIOLWEN COCTOSTHUE Pa3/INYHbIX CEFMEHTOB AMCKA, UCMONb3YEMbIX
ONna XpaHeHus GannoB) U PasanYHbIX NPUIOXEHUA (HANUCAHHbIX AONs
MS-DOS, 0S/2, Windows 3.x 1 POSIX). PazpaboTunkm Takxe BKIOYUIN B
coctaB Windows NT cpenctsa paboTbl C pa3nnyHbiMU CETEBLIMU CpeaamMu.
Hocturnyta nepeHocumocTs (portability) cnctemel, KoTopasi MOXeT Tenepb
paboTtatb kak Ha CISC, Tak n Ha RISC-npoueccopax. K CISC oTHocaTcs Intel-
coBmMmecTMMBble npoueccopbl 80386 u Bhile; RISC npeactaBneHbl cuctemamm
¢ npoueccopamu MIPS R4000 mnnu Digital Alpha AXP. MaclutabupyemocTb
(scalability) osHa4aeT, 4yto Windows NT He npuBs3aHa K 04HONPOLLECCOPHOM
ApPXUTEKTYPE KOMMbIOTEPOB, @ CNOcoOHa MOJIHOCTLIO MCMNOJIb30BaTb BO3-
MOXHOCTU, NpeaocTaBnsgemMble CUMMETPUYHBIMU MYTbTUNPOLECCOPHbLIMA
cnctemamun. B HacTosawee Bpema Windows NT MoxeT OyHKUMOHMPOBATb
Ha KOMMblOTEpPax ¢ YMcnom npoueccopoB oT 1 oo 32. Kpome TOro, B cnyyae
YCNOXHEHUS CTOALWMX Nepen Mnoib3oBaTtenaMum 3agady M paclinpeHus
npeabsaBnsemMbix K KOMMNblOTepHOM cpeae TpebosaHmin, Windows NT noseo-
naet nerko po6aenATe 60see MOLLUHbIE U NMPOU3BOAUTENbHLIE CEPBEPHI U
paboyne CTaHUUKM K KOPNopaTUBHON CETU. JLONONHUTENbHBIE NPEMMYLLECTBA
[aeT UCnonb30BaHVe edunHO cpedpbl pa3paboTku W AN CEPBEPOB, U AN
pabounx ctaHumii. Windows NT nmeeT ogHOPOOHYIO cucTtemy 6e30rnacHoOCTHU
(security), yoosneTBopsiiowyto cneundukaumam npasmtensctea CLUA. B
KOprnopaTUBHOW cpefe KPUTUYEeCKUM MpuiioxeHusm obecneynBaeTcs
MOSIHOCTbIO M30NMPOBAHHOE OKpyXeHue. PacrnpenesneHHas obpaboTka
(distributed processing) o3HavaeT, 4Tto Windows NT vMeeT BCTPOEHHblE B
cucTemy ceteBble BO3MOXHOCTU. Windows NT Takke no3BonsieT 06ecneyunTb
CBSA3b C Pas3/IN4HbIMK TUNAMU XOCT-KOMMbIOTEPOB Gnarogaps noanep>ke
pa3HoobpasHbIX TPAHCMOPTHbLIX MPOTOKOSIOB N MCMNO/Ib30BAHMIO CPEACTB
«KJINEHT-CEPBEP>» BbICOKOIr0 YPOBHS, BKJ1I0YAS IMEHOBAHHbIE KaHaJlbl, BbI30OBbI
yoaneHHbix npouenyp (RPC - remote procedure call) n Windows-cokeTbl.
HanexHoctb n otkasoyctondmBocTb (reliability and robustness) obecneun-
BalOTCS apXUTEKTYPHbLIMW OCOBEHHOCTAMM, KOTOPbIE 3aLLMLLIAIOT NPUKIaOHbIe
nporpamMmmbl OT MOBPEXAEHUS APYr APYroM M ONepaunoHHO CUCTEMOMN.
Windows NT ncnonb3yeT 0TKa30yCTOMYMBYIO CTPYKTYPUPOBAHHYO 00paboTKy
0COObIX CUTyauuii Ha BCEX apXUTEKTYPHbIX YPOBHSX, KOTOopas BKJOYaeT
BOocCTaHaBnueaemyio ¢pannoByio cuctemy NTFS (ynydweHHasa darinosas
cuctema, paspaboTtaHHaa cneumnanbHo ansg Windows NT. MopnepxuBaeT
CcpencTBa BOCCTaHOBNEHUSA HanoBON CUCTEMbI, A0OMYCKAET MCNOSIb30BaHME
YypesBbIHAHO BOMbLINX HOCUTENEN OAHHbIX, @ TakKkKe PasfnyYHbIX QYHKUMIA
noacuctembl POSIX. MNMogaepxnBaeT 0O6bEKTHO-OPUEHTUPOBAHHbIE
npunoxenus, obpabartbiBas Bce daiifbl kKak 00bekTbl C onpenensiemomn
nosnb3oBaTenemM CUCTEMON aTpubyTUKM) M 00eCnevnBaEeT 3aLLmMTy C MOMOLLBIO
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BCTPOEHHOWN cucTeMbl 6€30MacHOCTU U YCOBEPLUEHCTBOBAHHbLIX METOO0B
ynpasneHus namaTtblo. BoamoxHocTu iokanmn3aumm (localization) npegoctas-
NA0T cpeacTsa ons paboTbl BO MHOMMX CTpaHax Mupa Ha HauMOHaNbHbIX
a3blkax, YTO A0CTUraeTca npumMmeHeHmem crtangapTta ISO Unicode (paspa-
6oTaH MexayHapoOHOW opraHusaumein rno ctaHpgapTusauum). bnaropgaps
MOOY/IbHOMY MOCTPOEHMUIO CUCTEMbI 0BecneynBaeTcs pPacLnpPsieMoCTb
(extensibility) Windows NT, 4yTo, kak 6yaeT noka3aHo B cefyollemM pa3agene,
NO3BONIAET NMOKO OCYLLLECTBNATL 40OaBEHNE HOBbLIX MOAYNEN Ha pa3inyHbIe
YPOBHU OMEPALNOHHON CUCTEMBI.

2.2.1. ApxutektypHbie moaynm Windows NT
Kak nokazaHo Ha puc. 2.1, Windows NT npeactaBnseT n3 cebs Mmoayb-
HylO (6onee COBEpPLLUEHHYIO, YEM MOHOJIMTHAs) ONEepPaLUOHHYIO CUCTEMY,

KOTOpasi COCTOUT U3 OTAEJIbHbIX B3aMMOCBS3aHHbIX, OTHOCUTESIbHO NMPOCTbIX
moaynen. OcHoBHbiMM Mogynsamm Windows NT aBnstoTca (MepeyncneHsl B

Mpouecc exopa Mpunoxexme Mpunoxetve Mpunaxerve
B CUCTEMY 0sR2 Win32 POSIX
Y h A

4

A 4 A

Moacucrema
osr
v | :
Nopcuctema ' )
6eaonacHocT v !
! ! Nonsaoearensckuii
| | ' pexvm
' : :ﬂpmamnempoeaHanﬁ
i } ' pexaa
A 4 v v

CepRuc UCNIONHAIOLLE CUCTEMBI

Cpencrea Nye
Duenerep Iucnetuep Morurop Dycneriep Bbl20Ba oin gne::z
BBQIABLIBOMA | ofpexTos | BesomacHoCTW| MPOLECCOB | JIOKAbHbIX e
npoueayp namem

Aapo
YpoeeHb annaparHbix abctpaxuwmii (HAL)

v v

1

Annapatieie cpeacTsa

Puc. 2.1

CoBpeMeHHbIi N'yMaHUTapHblii YHuBepcuTeT

63



NopsiAKe CNeaoBaHNg OT HUXKHENO YPOBHS apXUTEKTYPbI K BEPXHEMY): YPOBEHb
annapatHbix abcTpakumnii HAL (Hardware Abstraction Layer), agpo (Kernel),
vucnonHsawwaga cuctema (Executive), sawmweHHsle nogcuctems (protected
subsystems) n nogcuctembl cpenbl (environment subsystems).

YpoBeHb annapatHbix abcTpakumyii BUPTyanu3npyeT annapaTtHble
vHTepdelickl, obecneyrBas TeM caMbiM HE3ABUCUMOCTb OCTaJIbHOM 4acTu
OonepaumoHHON CUCTEMbBI OT KOHKPETHbIX annapaTHbIX OCOOEHHOCTEN.
Mopo6HbI Noaxod Nno3eonseT obecnednTb nerkyto nepeHocnumocTsb Windows
NT ¢ ogHon annapaTtHOM NNaTdOpPMbl Ha OPYryl0. 54p0 ABNFETCA OCHOBOW
MOJYJ/IbHOIrO CTPOEHMS CUCTEMbI M KOOPAMHMPYET BbINOIHEHME BONBbLUNHCTBA
6azoBbix onepaumin Windows NT. 3TOT KOMMOHEHT crneuynanbHbiM 06pa3om
ONTUMM3UPOBAH MO 3aHNMAeMOMY 00beMY N 3DDEKTUBHOCTU DYHKLIMOHUPO-
BaHWA. AOpO OTBEYAET 3a MaHMPOBAHME BbINMOSIHEHUSI MOTOKOB, CUHXPOHU-
3aumio paboTbl HECKOJIbKMX MpOoLEeccopoB, 06paboTKy annapaTHbIX
NPepbIBAHUI U UCKITIOYNTENBHBIX CUTYaUUiA. MicriosiHsoLas cucteMa BKIIoHaeT
B CBOM COCTaB Habop MporpaMMHbIX KOHCTPYKLMA NPUBUIENMPOBAHHOIO
pexuma (kernel-mode), npenocTaBnsoLLmMx 6a30BbI CEPBUC ONepPaLMOHHOM
cCucTembl noacmcTtemam cpepbl. VicnonHawwasas cmctema CoCToOUT n3
HECKOJIbKMX KOMMOHEHTOB; Kaxdasd U3 HUX NpefHasHayveHa ons noanepxxku
onpeneneHHoro CUCTEMHOro cepsuca. Tak, oaouH M3 KOMMNOHEHTOB —
MoHUTOp 6e3onacHocTu (Security Reference Monitor) — dyHKUMOHMPYET
COBMECTHO C 3alUMLLEHHbIMU NoAcucTeMamm n o6ecneymBaeT peanns3aLmio
Moenn 6e30nacHOCTN CUCTEMBI. [ToacucTemMsl cpeasl MPeACTaBASioT COO0M
3alMLLEeHHble CepBEPbLI NOIb30BATENLCKOro pexunma (user-mode), KoTopble
o6ecneurBaloT BbINOSIHEHWE 1 MOAAEPXKKY NPUIOKEHUIA, pa3paboTaHHbIX 14
pPasMYHOro ONepaunoHHOIrO OKPYXEHUS (Pa3fUYHbIX OMepaLMOHHbIX
cuctem). NprmMepom noacucTemM cpefbl MOryT CAyXuTb noacuctemsl Win32
n 0S/2.

2.2.2. YpoBeHb annapaTtHbiX abcTpakuui

YpoBeHb annapaTtHbix abcTpakunin (HAL) npenctaBnseTr coboi
Cco34aBaeMblil MPOM3BOAUTENAMIN annapaTtHbIX CPeACTB C/I0M NPOrpaMMHOro
obecneyeHnst, KOTOPbLIN CkpbiBaeT (Mnu abcTparnpyet) 0oCOOEHHOCTU U
pasnuuus annapatypbl OT BEPXHUX YPOBHEWN OnepauyoHHON cucTemsl. pu
C03[0aH1M yPOBHS anmnapaTtHbiX abCTpakuuii cTaBuiach 3agada noaroToBku
npoueayp, KOTopble NO3BONANN Obl €OMHCTBEHHOMY ApariBepy KOHKPETHOIO
YCTPOMCTBA NogaepXmneatb GYHKLUMOHMPOBAHME 3TOr0 YCTPOMNCTBA AJ19 BCEX
nnatpopm. HAL opueHTMpoBaH Ha OONbLIOE YMCNO Pa3HOBUAHOCTEN
annapaTtHbiX nNnatopmMm C OOHOMPOLLECCOPHON apXUTEKTYPON; Takum
obpasoM, Ang Kaxaoro U3 annapartHbiX BApPMaHToOB He TpebyeTcs OTAENbHON
BEPCUM OMEPALUOHHON CUCTEMBI.

Mpoueaypbl HAL BbI3bIBAlOTCH Kak cpeacTtBamMm onepauuoHHON
cucTeMbl (BKJOYas a4p0), Tak U OpariBepamun ycTpolicTs. Mpu paboTte ¢
JpariBepamMn YCTPOWCTB YPOBEHb annapaTtHbiXx abcTpakuuii obecneynsaet
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noanepXKy pasfinyHbiX TEXHONMOMMIN BBOOA-BbIBOAA (BMECTO TPAAVLMOHHOMN
OopueHTauun Ha oAHy annapaTHylo peanu3auuto nnu Tpebylowei
3Ha4YuUTEeNbHbIX 3aTpaT agantauun nonh Kaxayl HOBYIO annapaTHylo
nnatgopmy). YpoBeHb annapaTtHbIXx abCTpakumi NO3BONSET TAKXKe «CKPbIBATb»
OT OCTaJIbHbIX YPOBHEWN OMNepaLMoOHHON CUCTEMbI OCOOEHHOCTM anmnapaTHOMn
peanusaumm CUMMETPUYHBIX MYbTUAPOLECCOPHbLIX CUCTEM.

2.2.3. 9ppo

fAopo (Kernel) asnsetca «cepauem» Windows NT n paboTaeT B TECHOM
KOHTaKTe C YPOBHEM annapaTHbIX abcTpakumin. TOT MOy b, B NEPBYIO O4e-
penp, 3aHMMaeTcs NNaHNPOBAHNUEM OENCTBUIM KOMMbIOTEPHOIO NpoLLeccopa.
B cnyyae ecnn kOMMblOTEP COOEPXUT HECKOJIbKO MPOLEeCCOopOoB, 9400
CUHXPOHU3MPYET nx paboTy C UeNblo OOCTUXEHUS MakCuMallbHOWN
NMPON3BOAUTESNIBHOCTU CUCTEMBI. A0P0 OCYLLECTBAYET AMCNEeTY4epmn3aumio
HuTen ynpasisieHus (threads - mHorga HasbiBaloTCd nog3agadamu,
OTBETBNEHUSAMU UM NOTOKaMMK), KOTOPbIE BNSOTCA OCHOBHbIMU 0ObekTamMm
B MAaHMPYeEMOW cucteme. HuUTn ynpaBneHus onpeaensioTcs B KOHTEKCTE
npouecca; Npouecc BKIOYaeT aapecHOe NPOCTPaHCTBO, HABOP AOCTYMHbIX
npoLieccy o6bEKTOB N COBOKYMHOCTb BbIMOJIHAEMbIX B KOHTEKCTE MnpoLiecca
HUTeN ynpaeneHusa. ObbekTamMn ABASIIOTCSA yNpaBisemMble ornepauyioHHON
CNUCTEMOIN pecypcChbl. Aopo NPOVU3BOAUT AUCMETYEPU3ALUID HUTEN
ynpaeneHus Takum obpa3om, 4ToObl MaKCUMasibHO 3arpy3uTb NPOLECCOopPbI
cuctemMbl U obecnedynTb NepBooYepenHyo o6paboTky HUTENn ¢ bonee
BbICOKMM MpuoputeToM. (Bcero cyuwecTtsyet 32 3HavyeHus npuopuTteTa,
KOTOpbIE CrpynnMpoBaHbl B ABa Kjflacca npMopuTeToB: real-time n variable).
MopoO6HbLIN Noaxon NO3BONSET AOCTUYb MakKCUMalbHOW 9PPEKTUBHOCTHU
ornepaunoHHON CUCTEMBbI.

MoAKOMMOHEHTbI MICNOJTHAIOLWEN CUCTEMBI, TaKME Kak AMCneTyep BBOAA-
BbIBOAA W ANCMETHEP MPOLLECCOB, UCMOL3YIOT S94P0 A8 CUHXPOHU3aLMn
pencteuin. OHM TakXke B3aMMOLENCTBYIOT C 94pO0M ansg 6onee BbICOKMX
ypoBHel abcTpakumm, HasdbiBaeMbIXx 0ObeKkTamu sApa; HEKOTOPbIE N3 3TUX
0OBLEKTOB 3KCMOPTUPYIOTCS BHYTPU NMOJIb30BaTENbCKMX BEIBOBOB UHTEpdelica
npuknagHblx nporpamm (API).

Aaopo ynpaBnsgeT AByMS TMnamm 0ObekTOB:

1. O6wekThl aucnetdyepusaumm (dispatcher objects) xapakTtepuayioTtcs
CUrHasbHbIM COCTOsiIHMEM (signaled wnn nonsignaled) n ynpasnsioT
ancnertdyepmaaunen n CUHXPOHU3aUMen CUCTEMHbIX onepauuin. 3tn
00OBbEKTbI BK/IOHAIOT COBLITUS, MyTaHTbl, MyT3KChl, ceMadopbl, HATU
ynpasneHus n Tanmepsbl (events, mutants, mutexes, semaphores,
threads, timers).

2. Ynpasnasioume obbekThl (control objects) ncnonb3ytotca anga
onepauuvin ynpasneHnsa gapa, HO He BO3OENCTBYIOT Ha AUCNETYEPU-
3auUMio UK CUHXPOHMU3aumMio. Ynpaensiowme o06bekTbl BKIOYAOT B
cebs aCMHXPOHHbIE BbI3OBbLI NPOLLEAYP, NMPEPbIBAHUS, YBEAOMIEHUS

CoBpeMeHHbIit N'yMaHUTapHblii YHMBEpcUTeT

65



M COCTOSIHUSI UCTOYHMKA NUTaHUS, NpoLuecchl 1 npodunm (asynchro-
nous procedure calls, interrupts, power notifies, power statuses,
processes, profiles). CywecTByeT TakXe MOHATUE NMOKaNbHOrNo
npoduna — daina, cogepxawero nHpopmMaunio o0 napamMmerpax
OKPYXEHWS NOSb30BaTENs, HANPMMEP O CETEBbIX NOOKIIOYEHUSX,
rpynnax nporpamm, MojoXeHUN U pasMepax OKOH, COXpaHseMbIX
npu Bbixoge 13 OC. JlokanbHble NPOGUAN COXPAHSIOTCA TaM Xe, rae
1 6a3a gaHHbIX peectpa. MepcoHanbHbIi Npodunb NoJsib3oBaTeNs
CO30aETCA aMUHUCTPATOPOM U Ha3HA4YaeTcda OQHOMY Mofnb3oBaTe-
0. B nepcoHanbHbIi Npoduab 3anmcbiBaldOTCA BCE U3MEHEHUS,
chenaHHble NMoJsib30BaTeNleM B TeuyeHMe ceaHca paboTbl. OTU
M3MEHEHNS COXPAHSIIOTCSA MPU BbIXOAE MOJSIb30BATENS U3 CUCTEMBI.
Mpu nocnepywowen perncTtpaynm Ha noboin paboyelnn cTaHUMKU
3arpy>xaeTcs nepcoHanbHbIi Npoduib (dann ¢ pacwmpeHnem *.USR)
M BbICTABASIOTCS COXPAHEHHbIE NapaMeTpPbl OKPYXEHUS.

B Tabn. 2.2 nokaszaHo, kakum obpa3omMm onepaumoHHas cucrtema
MCMONb3YeT KaX bl TN o6bekTa gmMcnetyepusaumm, a B Tabn. 2.3 nokasaHo,
Kakmm obGpa3om onepaumoHHass CUCTeEMa UCMONb3yeT KaXAblid TUM
yNpaBnsoLero oobekTa.

B ocHoBHOM, 90p0 He obecneymBaeT NPOBEAEHME B XXM3Hb Kakor-1mbo
NONMUTUKU, TaK Kak 3a 3TO OTBeYaeT ucnonHsowasa cucrtema. OgHako a4po
npon3eoanT GOPMUPOBAHNE MONUTUKU MO NEPEMELLEHUIO NPOLECCOB U3
namaTu. A0po BbINOAHAETCSA NOSHOCTBLIO B MPUBUIETMPOBAHHOM PEXMME U
HenepemellaemMo (nonpagable) B namatu. MNMporpammHoe obecnedveHne sapa
He aBNsgeTCcd Bbirpy>xaembiM (preemptible), n, cneposatenbHO, o9 HEro He
MOXEeT NPOU3BOAUTLCS MepeksovyeHne kKoHTekcTa (context-switched);
6onbLuas YacTb NPOrpamMMHOro obecnevyeHns BHe sapa NnoYTy Bcerga MoxXeT
ObITb BbIFPY>XXEHA U UCMNOMb3YET MEPEKIIOYEHME KOHTEKCTa. AOpo MoxeT
BbINOJIHATLCS OAHOBPEMEHHO Ha BCEX NPOLECCOPax B MybTUMPOLLECCOPHOM
KOHOUrypaumm, COOTBETCTBYIOLWMM 006pPa30M CUHXPOHM3NPYS O0CTyN K
KPUTUYECKNM 0BNacTam.

2.2.4. UcnonHawwaa cucrema Windows NT

McnonHaouwaa cuctema (Executive), B coctaB KOTOPOM BXOAAT 94P0 U
YPOBEHb annapartHbix abcTpakuuii HAL, obecneyvBaeT obLni CEPBUC CUCTE-
Mbl, KOTOPbI MOFYT MCMOJIb30BAaTh BCE MOACUCTEMbI cpeabl. Kaxaas rpynna
CepBMCa HaXOANTCA Mo, yNpaBieHNEM OOHOM N3 OTAENbHbIX COCTABASIIOLLMX
ncnonHsawwen cuctemol: aucnetdyepa obbvektoB (Object Manager);
auncnetdyepa BupTtyanbHonm namatm (Virtual Memory Manager); oucnetdepa
npoueccoB (Process Manager); cpeacTB Bbl30Ba JIOKasbHbIX NpOLEeayp
(Local Procedure Call Facility); omcnetyepa BBoga-sbiBoga (I/0 Manager);
MoHuTopa 6esonacHocTu (Security Reference Monitor). MoHuTOp 6e3onac-
HOCTM COBMECTHO C NpOLEeCCOM BXxoaa B cuctemy (Logon) n 3aliyieHHbIMY
noacucTtemamm peanmayet moaenb 6e3onacHoctn Windows NT.
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Tabnuua 2.2

OOBbEKTLI gucneTyepmsanmm

Tun
00BEKTA

Onucanue

Event

Hcnomm3yeTcs I 3amiucl MeCTOHAXOXKIEHNSI COOBITHS U CH H-
XPOHU3AIMHU €0 C HEKOTOPBLIM BBIIOJTHIEMBIM AEHCTB HEM.

Mutant

OnvH 13 IByX 00BEKTOB, UCIOJIB3YEMBIX SIAPOM TSI KOHTPOIIS
HaJ OOIIMM MOHOITOJIBHBIM JOCTYIIOM K PECypcy. DTOT THII
00BeKTa IIPUMEHSIETCS TSI OOECIICUCHHS B TTOJIh30BATEIbCKOM
peXnMe MeXaHu3Ma B3aUMHOT O UCKIIOUCHHS, KOTOPBIA UMeeT
CEMaHTHUKY MOHOIIOJIPHOIO HCIOJIb30BaHUs. MOXKET Tarke
WICTIOJIb3 OBAThCSl B IPHBHIICTPOBAHHOM P SKHIME.

Mutex

Bropoii 00bekT, HCoIb3yeMbli SIAPOM Uil KOHTPOJIS Hajg
OOIIIMM MOHOIIOJIBHBIM JOCTYIIOM K pecypcy. DTOT THUIl 00bE K-
Ta MOET OBITh MCIIOJIb30BAH TOJILKO B PEXUME siApa U IMpe -
Ha3HAueH /1 oOecredyeHusi Oe3TYMMKOBOrO MeXaHu3Ma B3 a-
MMHOI'O MCKIIIOUYEHUSI C CEeMAHTHKOH MOHOIOJIBHOIO MCIO b-
30BaHUS U APYroOii CllelIMaIbHOM CEMAHTHUKON CH CTEMBI.

Sema-
phore

Hcnonb3yercss Ayisl ynpaBiIeHUsT TOCTYIIOM K pecypcy, HO He
00s3aTEeIbHO B PEKUME B3aUMHOrO HCKITIoUYeHMsT. OObEeKT
Semaphore pgelficTByer kak KiamaH, 4epe3 KOTOPBIM MOXET
MPOXOIUTh OJHOBPEMEHHO HEKOTOPOE YUCIO HUTEH YIpaBIl €-
HUS (70 ONpee/ieHHOro orpanuueHus1). KiamnaH oTKphIT (C o-
crosiaue signaled) 1o Tex mop, Moka UMEIOTCS JOCTYITHBIE P €-
cypebl. Korjia 4mcio UCojb3yeMbIX PecypcoB JOCTHIaeT O T-
paHWUYMBAIONIEH OTMETKM, KJlallaH 3aKpbIBaercsl (COCTOSTHUE
nonsignaled).

Thread

BrinonHsier nporpamMMHbIii Koa M ynpasisiercs sigpom. Ka x-
J1asi HUTb YIpaBJIEeHWs! CBsi3aHa ¢ OOBEKTOM Ipollecca, KOT O-
pBIIl ompenensier pacrnpeAeiieHue BUPTYaAIbHOI'O aJapecHOr o
MPOCTPAHCTBA JIJIS HUTH U COOMPAET PE3yNIbTAThI BBITIOTHEHUS
nuteit. Heckonbko o0bekToB Thread mMoryT ObITh CBSI3aHBI C
OIMHOYHBIM OOBEKTOM TIpOIlecca, KOTOPBIA JOMYyCKaeT II a-
paJIeNbHOE BBIMIOJIHEHUE HUTEH YMPaBJICHUS B OIMHOYHOM
aJIPECHOM TMPOCTPAHCTBE (BO3MOKHO OJTHOBPEMEHHOE BBIMO JI-
HEHHE B MHOT OITPOLIECCOPHOM CH CTEME).

Timer

Hcnomb3yercs it GUKCUPOBAaHUS BPEMEHHBIX MHTEPBAJIOB U
IpepbiBaHys (110 TaM-ayTy) ONep alui.
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Tabnuua 2.3

Ynpasnsiowme 00beKThI

Tun oobekra

Onucanue

Asynchronous

Procedures
Call

Hcnosmb3yercst it IpepbIBaHUST BBITIOJIHEHUSI CIIEIT -
¢umupoBannoii Hutu. Procedure Call ympasinenus u
Nepesayy ylpasiieHUs! BbI3BIBAEMOU NPOLEAYype B O II-
PEACIIEHHOM PeXXHMe TPOLIeccopa.

Interrupt

Hcnomp3yerca misi COeMHEHNST UICTOYHHUKA ITPEPBIB a-
HUS U IPOLIEAYPbl OOCITy>KMBAHUSI TPEPbIBAHUS YEPE3
3JIEMEHT TaOUIIBI yrpaBieHus mpepbiBanueM (IDT —
Interrupt Dispatch Table). Kaxxaplii mporeccop nMeet
IDT, xotopast ynpapisieT NPEPBIBAHUSAMH, ITPOUCX O-
JISIIIMMU B TPOLIECCOPE.

Process

Hcnombs3yercs misi TpencTaBlIeHUs IPOCTPaHCTBA
BUPTYaIbHBIX aJpecoB U yIpaBIIsionieli MHGOPMaIIiH,
HEOOXOIMMOH IS BBITIOJTHEHMST Habopa OObEKTOB H -
Tu ynpasiieHus. OOBEKT mpoliecca COACPKHUT yKas a-
TeJIb HAa KapTy aJpecoB, CIHHCOK TOTOBBIX HHUTEH
YIIPaBJICHUS, COMIEPXKAIINX OOBEKTHl HUTEH YIpaBII e-
HUsI, TIOKA MPOIIeCC HE HAXOAUTCI B KPUTUUYECKOM C O-
CTOSTHUM, CITUCOK NPUHAIEKAINX OOBEKTYy HUTEH
yIpaBJieHus1, o0lee HAKOIIJIGHHOE BPeMsl JIJIsI BBITO JI-
HEHUsI HUTEW ympaBiieHusl mpoiecca, 0a30BbINA M U-
OPUTET M CBOMCTBA HUTHU YITPABJIECHHS 10 YMOIYAHMIO.

Profile

Hcnonb3yercst 1151 onpeneeHys pacnpeaesieHus Bp e-
MEHH BBITIOJTHEHHUSI BHYTpHU O10Ka Kojma. MoxeT mp u-
MEHATbCSl YISl MOJIb30BATEIbCKOTO WJIM CHUCTEMHOTO
Koja.

BepxHnin ypoOBEHb MUCMOJHAOWEN CUCTEMbI Ha3blBAETCH CUCTEMHbBIM
cepsucom (System Services). NokadaHHbIN Ha PUC. 2.2 CUCTEMHbIN CEPBUC
npenctaBngeTr cobon uHTepdeinc mexay noacucrtemMamm cpepnbi
MoJsIb30BATENbCKOr0 pexuma 1 npuBUNErupoBaHHbIM pexumMom. Hanee
KOPOTKO OMMUCbLIBAETCH HAa3HA4YeHMe KaxXaon COCTaBSOWEN UCNOAHSAIOWEN
CUCTEMbI (MOHUTOP 6e30MacHOCTN OMnmncaH Mno3xe).

Ob6bekTamMn ABNAIOTCS OTAEsbHbIE 3fIeMEeHTbl BPEMEHU BbIMOJIHEHUS,
mMeluwme ob6bEKTHLIN TUM; ynpaB/ieHNe 3TUMU 3NEeMEeHTaMU MOryT
NPON3BOANTb MPOLECCHI OMEPaLMOHHON CUCTeMbl. TN 0ObekTa BKIOYAET
ONpeneneHHbIn CUCTEMON TUM OAaHHbLIX, CANCOK Onepauuii, KOTopble MOryT
BbIMOJMIHATBLCA HaA HMM (Hanpumep, wait, create nnm cancel), n Habop
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aTpnbyToB obbekTa. mncneTtdyep o6beKToB 0becneynBaeT YHUPULMPOBAHHbIE
npaeuia xpaHeHus, UMeHoBaHUs 1 6e3onacHocT 06bekToB. Mpexae Yem
npouecc cMoxeT ynpasnsate 00bektom Windows NT, OoH gomkeH nonydnTb
onucatenb 00bekToB (object handle) yuepes gucneTtyep o6bekToB. Onucaresnb
0ObEKTOB BKJIOHAET MHMOPMALMIO yNpaBiieHNUs OOCTYNOM U HernocpencT-
BEHHO ykasaTeflb Ha 00bekT. Bce onmncarenn oOBLEKTOB CO34Al0TCa Yepes3
ancnetdep o6bekToB. Kpome Toro, aucnetyep oObekToB ynpasngaeT rnodanb-
HbIM NPOCTPaHCTBOM MMeH (namespace) onga Windows NT n cnegut 3a
CO34aHMEM N UCMNOJIb30BaHNEM 06LEKTOB Nt0OLIM NpoueccoM. MpocTpaHcT-
BO a1pECOB MCMOb3YyEeTCH A5 AOCTyNa KO BCEM MMEHOBAHHbIM 0ObEKTaM,
KOTOpbIE COoAepXaTCs B NOKASIbHOM KOMMbIOTEPHOW cpeae. Huxe npeacras-
JIEH CNNCOK OOBLEKTOB, KOTOPbIE MOMYT MMETb MMeHa: 0O0bekTbl KaTanora
(directory objects); o6bekTbl Tna obbekTa (object type objects); cumsonun-
yeckune obbekTbl cBs3M (symbolic link objects); 06bekTbl cemadopa 1 cobbITHSA
(semaphore objects, event objects); 06bekTbl NpoLLecca 1 HATEN ynpaB/ieHUs
(process objects, thread objects); 06bekTbl pazgena U cermeHTta (section
objects, segment objects); 06bekTbl NopTa (port objects); 06bekTbl daina
(file objects).

JncneTtyep npoueccoB — KOMMOHEHT, KOTOPbIA OTCNEXMBAET ABa TUNa
006BbEeKTOB: 00BbEKTbl Npouecca U 00bekTbl HUTE ynpaBneHus. MNpouecc
onpenenseTcs kak afpecHOe MpPOCTPaHCTBO, HAbOp AOCTYMHbLIX MPOLEcCy
OOBEKTOB N COBOKYMHOCTb BbIMOJSIHAEMbIX B KOHTEKCTE MpOLLEecca HUTEN
ynpaenenus. Hutb ynpasneHusa (thread) sBnsieTcsa OCHOBHbIM YNpaBAsieMbIM
anemeHToM B cucteme. OHa MmeeT COOCTBEHHbLIN HAbOp PEermcTpos,
COOCTBEHHbIN CTek gapa, 610K cpeabl HUTU 1 CTEK NONIb30BATENS B 8APECHOM
NMPOCTPAHCTBE MpoLecca.

Oncnetyep npoueccos — koMnoHeHT Windows NT, KOTopblin ynpasnisaeT
co3gaHuem u 3aBeplieHnem npoueccoB. OH obecneymBaeT Habop
CTaHOApPTHbLIX YCAyr N0 CO30aHMI0 U UCMONb30BaHUIO HUTEN yNpaBneHns n
MPOLLECCOB B KOHTEKCTE chneundunyeckon cpeabl nogcuctemMol. Kpome T0ro,
ancneryep NpPoLECCOB B HEKOTOPOW CTENEHW OUKTYET npaBuia oas HUTen
1 NpoueccoB. [lucneTyep NpoLLecCOB He HanaraeT Kaknux-nnbo TpedoBaHni
no vepapxmm WUamM rpynnupoBke ANS MpPOLEeCcCOoB, a Takke He onpegensaet
OTHOLLUEeHUn nopoxaeHHocTn. Mopaenb npoueccoB Windows NT pabotaet
COBMECTHO C MoAesblo 6e30MacHOCTM U ANCNETYEPOM BUPTYasbHOM NamMsaTn
ona obecnevyeHmsa 6esonacHOCTW npoLueccoB. Kaxaoomy npoueccy
Ha3HayaeTcsa Mapkep 6e3onacHoro goctyna (security access token),
Ha3blBAEMbIV MEPBMYHBIM MapKEPOM NpoLecca. OTOT MapKep UCMOsb3yeTCs
npouenypamu nposepkn npasunbHocTy goctyna Windows NT, korga HUTU
yrnpaBfeHns NpoLecca CChiatoTCs Ha 3alUMLLEHHbIE 0ObEKTDI.

Apxutektypa namatm gnga Windows NT ocHoBaHa Ha MCMONb30BaHUU
noaxKayYnBaemMoin no 3amnpocy BMPTYaslbHOW MaMsaTU CUCTEMbI U MJIOCKOM,
NVMHENHOM afpecHOM npocTpaHcTBe ¢ 32-pa3paaHblM AOCTYMNOM.
BupTtyanbHasa namartbe (virtual memory) no3BonseT onepaumoHHON cucTteme
ynpasnsTb 6 ' NblUMM 06LEMOM NAMSTY, 4eM TOT 06BEM, KOTOPbIV KOMMLIOTEP
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dunsunyveckn copoepxmnt. Kaxasii npouecc pasmelaeTcd B YHUKAIbHOM
BUPTyasbHOM aZpecHOM MNPOCTPaHCTBE, KOTOpoe MnpeacTaBnseT coboi
HabOpP agpecoB, AOCTYMHbIX A9 UCMNONb30BAHUA HUTAMMU yrpaBieHus npo-
uecca. 9T0 BUpPTyallbHOE afpecHOe NPOCTPAHCTBO pa3fensercs Ha paBHble
6noku, nnn cTpaHuubl (pages) — cM. puc. 2.3. Kaxablii npouecc MoXeT
ncnonb3oBaTtb 00 4 6 COBCTBEHHOIrO BUPTYalbHOro aApPEeCHOro NPOCTPaHCT-
Ba; U3 HUX 2 'O 3ape3epBrpOBaHbl O HYyXO MPOorpamMmbl, a OCTaBLUMECS
2 '6 — ona cuctembl. Windows NT moxeT ncnonb3oBatb 40 4 [0 ¢pusmnyeckon
namaTu, ecnum annapartHble cpeacTBa KoMmnbloTepa Moryt obecrnedynTtb
Noao0HbI 06beM JInb HEKOTOPbIE OMNepaLMOHHbIE CUCTEMbI MO3BONSAOT
paboTaTb C NaMATbLIO TakKUX Pa3aMepoB.

DUINUECKIR NAMNTE -

Heuncrionbayembe
appeca

CTpannupl Ha aucKe

| (Duamseckan AMATS ] P Ousieiacxan mavems

CrpaHuubt Ha UCKe

Puc. 2.3

Moagxayka no 3anpocy (demand paging) ncnonb3yet MeToA, NoCpeacT-
BOM KOTOPOIrO AaHHble CTPaHUYHO NEePEeHOCATCH N3 GU3NYeCcKon namsaTv BO
BPEMEHHbIV CTPaHMYHbIV daiin Ha ancke. B cnyyae HeobxoAMMOCTM NCMOS1b-
30BaHUNA 3TUX OAHHbIX 019 QYHKUMOHMPOBAHUS OnpeaesieHHbIX MPoLeccos
CTPaHWYHbIE [AaHHble MepenucbiBaldTCcad 00paTHO B GU3MYECKYIO NaMSAThb.
dncnetyep BUpTYyanbHOM NamMaTy oToOpaxaeT BUPTyasibHble aapeca B agpec-
HOM MNPOCTPaHCTBE Npouecca Ha PU3N4eckre CTpaHuLbl B NaMATN KOMMbIO-
Tepa. [Mpn 3TOM OT HMUTEN ynpaBneHns nNpoLuecca CKpbiBaeTca dpuamndeckas
opraHn3aums namsaT. ITo rapaHTUPYeT, YTO HUTb YNpaBieHNs MOXET obpa-
LaTbCs, B c/lydyae HeoOXoAMMOCTH, K NaMsaTL CBOEro NpoLecca, He 3aTparu-
Bas namdatb Apyrux npoueccos. CnefosaTtesibHO, NPOCMOTP BUPTYaNbHOMN
namsaTy NPouecca HUTbIO yrpaBiieHUss HAMHOIO YrMpPOLLEH MO CPaBHEHUIO C
peanbHbIM PacronoXeHNeM CTpaHuy, B duanydeckor namatn. Becnepcrteme
TOro 4YTO KaxAabl NPoLLEecC UMeeT pa3fesibHOoe apecHOe MPOCTPaHCTBO,
HUTW yNpasfieHVs O4HOrro NpoLecca He MOryT NPOCMaTpPmBaTh WY U3MEHSTb
namsaTh APYyroro npouecca 6e3 COOTBETCTBYIOLLEIO pPaspeLLeHus.
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[MpunoxeHnsa n NoacUCTEMbI Cpeabl peann3yoT B3aMMOOTHOLLEHNS TMNa
«KJIMEHT-CepBep». ITO O3HAYAET, YTO KJIMEHT (NpunoXxeHue) obpaulaeTcs K
cepBepy cpenbl (noacucTtemMe) Ong ynooBleTBOPEHUSA 3anpoca o
npenocTaB/IeHNM HEKOTOPOro Tumna cepsBuca CUCTeMbl. VcnonHawowada
cucTemMa npeaocTaBnsieT CpeacTBa NPOXOXAEHUS COOOLEHNI, KOTopble
Ha3bIBAOTCHA CpeacTBaMu Bbi3oBa NokanbHbix npouenyp (LPC - Local
Procedure Call). OHM PYHKUMOHMPYIOT NOAO0OHO Bbi30BaM YyAaNlE€HHbIX
npouenyp (RPC), ucnonbayemblM ofisi paboTbl B ceTeBoll cpene. OgHako
cpeactea LPC ontumMmnsupoBaHbl s NpPOLLECCOB, BbIMOMHAIOLWNXCA Ha
OAHOM KoMMbloTepe. lNpuknagHble NporpaMmmbl B3auMMOLENCTBYIOT C
noacucTtemMamMu cpefpbl, nepenasas coobuieHns yepesd cpeactea LPC.
Mpouecc NpoxoxaeHns cooBLEHNS CKPbIT OT KIIMEHTCKOrO MPUIOXEHUS
dYHKUMOHANBbHbIMK 3arnylikamu (stubs); 3arnywkm npencraBnsioT cobon
HEeBbINOJHAEMble dparmMeHTbl, KOTOPbIE MCMONb3YITCA Npu obpaleHnmn K
cepBepaM cpefbl. 3arnywkm peanms3oBaHbl B GOpMe crneumanbHbIX
OMHammyeckn cesasblBaeMbix 6mubnuoTtek (DLL), kak noka3aHo Ha puc. 2.4.
Korgoa npunoxeHue npom3BoamnT obpalleHne K MHTepdericy npuknagHbix
nporpamm (APl — application program interface) noacmucrtemsl cpensbl,
3arfayLKa KJIMeHTCKOro npouecca (NpuioXeHus) ynakoBbiBaeT napameTpsbl
019 BbI30BA U HArMpaBs/seT UX CepBepPHOMY NpoLeccy (NoOACUCTEME), KOTOPbIN
ocyuiecTenseT BoinonHeHne. Cpeactea LPC npeanycmaTtpuBaloT, 4TO nocne
nepegadyn OaHHbIX CepBepy NpPoOu3BOOUTCH OXWAOAHWE OTBETA.

OcHOBHOE Ha3HavyeHue gucneTtyepa BBOOA-BblBOOA — YrnpaBieHue
CBA3bI0 MeXAy Apansepamu. [lucnetyep BBOAA-BbIBOAA NOALAEPXKNBAET BCE
ApanBsepbl GpannoBo CUCTEMBI, ApaiBepbl annapaTtHbIX CPEeACTB, CETEBbIE
nparnBepbl U obecrnedyrBaeT ass HUX reTeporeHHyio cpeny. OH npenocTaBs-
nget popmarbHbIv HTepderc, AOCTYMNHbIN A9 BbI3OBOB BCEMU ApaniBepa-
MW, YTO NO3BONSET EMY OOMHAKOBO B3anMOLENCTBOBATL CO BCEMU ApanBe-
pamu, 6e3 kakor-nnmbo nHdopmaumm o pakTUYecKoM yrnpaBieHnn paboTomn
YCTPONCTBA.

Mogenb Beoga-sbiBoga Windows NT ncnonb3yet MHOMOypOBHEBYIO
apXUTeKTypy, KOTopas NO3BOJSIFEeT OTAENbHbIM AparBepam oTBedvaTb 3a
JIOFMYECKN 3aKOHYEHHLIN ypoBeHb 06paboTkn BBOAA-BbiBOAA. Hanpumep,
JparBepbl CaMOro HU3KOro YPOBHS YyNpPasndoT GU3NYeCKUMmM yCTPOMCTBaAMMU
KOMMblOTEpPa (Ha3bIBaKOTCS ApanBepamm ycTponcTs — device drivers). pyrue
OpanBepbl 9BNKAIOTCA HAACTPOWKON K AparBepamMm YCTPOMCTB, Kak NokasaHo
Ha puc. 2.5. [pariBepamMm 06onee BbICOKOrO YypPOBHS HEU3BECTHbI Nt0ObIE
noapobHocTn paboTbl puamyeckmx yctpoiicte. C nomMollplo aucnetyepa
BBOJA-BbiBOAA ApaliBepbl 60siee BbICOKOrO YPOBHS MPOCTO nepeparT
3anpockl JIOrMyeckoro BBo4a-BbiBO4A ApariBepaM YCTPOWCTB, KOTOpblE U
obpaLlaoTcs K 006CNy>KMBaeMbIM MU GUINYECKMM YCTPOMCTBaM. YcTaHaB-
nnBaemble ¢dannosbie cuctembl Windows NT v ceTeBble peanmpekTopsbl
(redirectors) — npumMepbl paboTatoLmx Takum 06pa3omM apariBepoB BbICOKOr0
ypoBHS. Vicnonb3oBaHne nogobHOM cxemMbl obecneymBaeT Nerkyto 3amMmeHy
AparnsepoB GannoBoO CUCTEMbI U ApanBepPOB YyCTPOWCTB. Kpome Toro, aTo
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NoO3BONSET OblTb AKTUBHbBIMW OOHOBPEMEHHO HECKOJIbKUM (GainoBbIiM
cucteMaMm U yCTPOMCTBaM, Tak Kak OHW a[pecyloTcs yepe3d dopMalibHbIn
UHTEepdenc.

Cepauc UCTIONHAIOLLISK CHUCTeME

Oucnetuep
BBOAA-BbIBOOA
[ Pucnetuep kaum 11 I ]

[oninonen cucreva¥|

lOeteaueppaiaepul |

|

Puc. 2.5

JpanBepbl B3aMMOLENCTBYIOT OPYr C APYrOM, UCMNOJIb3YS CTPYKTYpPbI
JaHHbIX, Ha3blBaeMble nakeTamm 3anpoca Beoja-sbiBoaa (/0 request
packets). Cambii NpocToli cnocob BbIMOSIHEHUST OMepauuii BBOAA-BbIBOAA
COCTOUT B TOM, 4YTOObI CUHXPOHU3MPOBATb BbIMNOJHEHUE TMPUIOXEHUN C
3aBeplleHneM 3anpallrBaemMbiXx MU ornepauuii BBoOa-BbiBoAA (TaKOW
noaxopn W3BECTeH Nnoj Ha3BaHMEM CUHXPOHHOro BBOAA-BblBOOA —
synchronous 1/0). Korga nogobHoe NpuioXeHue BbLINOSHAET onepauuio
BBOZA-BblBOAA, GYHKLUMOHNPOBaHME COOCTBEHHO NPUIIOXKEHNS BIIOKMPOBAHO.
lMocne 3aBepLleHns onepaumn BBOAA-BbIBOAA MPUIIOXEHUIO pa3peLlaeTcs
NPOOOIKEHNE OaNbHENLIErO BbiNONHEeHUs. OgHMM U3 cnocoboB onTUMKU3a-
UMM 9P PEKTUBHOCTU MPUIIOXKEHUN ABNAETCA MPUMEHEHUE ACUHXPOHHOIO
BBOAA-BbIBOAA (asynchronous I/0); aTOT MeToa MUCMNONb3yeTCd MHOMMMuU
npoueccamm B Windows NT. Korga npunoxeHme nHALMannM3npyeT onepauuio
BBOJA-BbIBOOA, OMCMETYEp BBOOA-BbIBOAA MPUHMMAET 3anpoc, HO He
6nokmpyeT paboTy NMPUIOXEHUS B MPOLIECCE BbINOJHEHUS BBOAA-BbIBOAA.
BmMecTo 9TOro npuaoxeHue npoposikaeT cBoe (YHKLMOHUPOBAHUE.
BonblWMHCTBO YCTPOWCTB BBOAA-BbiBOAA paboTaeT o4eHb MenjleHHO B
CpaBHEHMWN C NPOLECCOPOM KOMMbIOTEPA; TakuMm obpas3om, npuknagHas
nporpamMma MOXeT BbIMOJIHUTbL MHOXECTBO Onepaumii B NpoLecce OXnaoaHng
3aBepLueHns onepaunn BBoAa-BbiBoAa. Korga nogcmcremMa cpefbl BolaaeT
ACUHXPOHHbIN 3anpoC BBOAa-BbIBOAA, AUCMETYEpP BBOAA-BbIBOAA
BO3BpallaeTcs K NOACUCTEME Cpedbl HEMEeJIEHHO Nociie NoMeLLeHUsd
3anpoca B o4vepenb, 6e3 oxmaaHus 3aBeplUeHUs onepaumn apanBepom

CoBpeMeHHbI M'yMaHuTapHbIii YHUBEpCUTeT

74



ycTporicTea. B 310 BpemMa oTAenbHasa HUTb ynpaBfieHns aMcneryepa BBoja-
BbIBOJA BbINOJIHAET 3anpockl U3 odepenn Hambonee addekTUBHLIM 00pasom
(He obs13aTenbHO B Nopsiake nNoctynneHus) (puc. 2.6).

(=) Mpacsanmcn

MpusUNerupoBaHHbLIN
PeruM

Cepsuc UCIIONHAIOLLEIA CuCTeMb!

Hmcnetyep
eBOAA-BoIBOAA

W‘_mﬁ‘

Opaisap | Ouepenp

Puc. 2.6

Mo 3aBeplieHnn nbOro 3anpoca BBOAA-BbIBOAA AUCMNETYEP BBOAA-
BbIBOJA yBEAOMISIeET 06 3TOM MpoLEecc, 3anpocuBLLMIA onepauunto. Tak Kak
NPUMEHEHNE ACUHXPOHHOIO BBO4A-BblBOAA pa3pellaeT NpuNoXeHUto
MCNoNb30BaThb NPOLLECCOP KOMMbOTEPA BO BPEMS OnepaLnii BBoga-BbiBOAa,
3TO 3aTpyOHSeT ansa NpuIoXeHUs ornpepeneHne 3aBeplleHns onepaumnm
BBOZA-BblBOAA. HekoTopble NPUNOXEHNSA MPUMEHSAIT GYHKLMIO MOBTOPHOIO
Bbi3oBa (APC), kOoTOpasa BbI3bIBAETCHA MOC/E 3aBEPLUEHUS ACUHXPOHHOM
onepaunn BBOAa-BbiBOAA. [pyrne npuioXeHUs UCnofib3yloT 00beKTh
CUHXPOHM3aumn, Tuna cobbITUiA U onucartenein eannos, KOTopble cuctema
BBOOa-BblIBOA4A MPUBOAUT B COOTBETCTBYIOLULEE COCTOAHME MoOcCe
BbINOJIHEHNS BBOAA-BbIBOAA.

ApxuTekTypa BBOOA-BbIBOAA COOEPXUT €OMHCTBEHHbIM AMCNETYep Kala
(Cache Manager), KOTOPbI OCYLLECTBASET KSLUMPOBAHME OJ19 BCEN CUCTEMbI
BBOAa-BbIBOAA. KawmposaHme (caching) — meTton, ncrnonb3yemblin pansioBomn
cucTemMon Onga yBenuyeHusa adp@pekTMBHOCTU. BMecTo HenocpeaCcTBEHHOMN
3annMcm 1 CYNTbIBAHUS C AMCKa, 4acTO UCMOofb3yemble daisibl BDEMEHHO
COXPaHATCA B K3L-NMaMaTn; Takum obpa3om, pabota ¢ aTumu dannamm
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BbINONHAETCS B namaTu. Onepaumm ¢ OaHHbIMU, HaXOOAWMMNCS B NaMsTH,
NPOU3BOAATCA 3HAYUTENIbHO ObICTpEee ornepauuii ¢ AaHHLIMU Ha AUCKE.
OvicneTyep kalwa ucrnonb3yeT Moaenb oTobOpaxeHus darina, Kotopas
MHTEerpuposaHa c gucnetdyepom BupTyanbHon namatm Windows NT. B
3aBUCUMOCTM OT 0O0beMa JOCTYMNHOW OnepaTUBHOW NaMATN ANCHETYEP KaLla
MOXET OMHaAMUYECKN yBenM4MBaTb WM YMEHbLUIATb pasmep kawa. Korga
nMpoLecc OTKPbIBAeT aisi, KOTOPbIA YyXe HaxoOUTCS B Kalle, aucrneryep
K9la MpoCTO KOMupyeT AaHHble M3 K3lla B BUPTyaJibHOE afpecHoe
NpoCTpaHCTBO. AucneTtyep Kalwa NoaaepXuBaeT CnyXObl TMna NIEHUBOW
3anucu (lazy write) n neHnson ¢pukcaumn (lazy commit), KoTopble MOryt
3HAYNTENBHO YBENNYUTL 3P DEKTUBHOCTL PannoBon cuctemol. B npouecce
JIEHVBOW 3aNnCU U3MEHEHNS PErMCTPUPYIOTCS B KaLLE daiioBOM CTPYKTYpPbI,
obecneunBatolemMm 6onee OGbicTpbiA aocTyn. Mo3gHee, korga 3arpyska
LLEHTPasIbHOr0 NPoLEeccopa CHMUXeHa, AMcneTyep Kala 3aHOCUT N3SMEHEHUS
Ha auck. JleHuBasa dwukcauma nonobHa neHMBon 3anucu. BmecTto
HEMeOJIEHHOW MapKMPOBKM TPaH3aKuMK Kak YCrewHO 3aBepLUMBLUENCY,
nepegaHHas MHopMauma kKawmpyeTcd U nos3gHee B GOHOBOM pexume
3anncbIBaeTCH B XXypHan ¢ainsioBo CUCTEMBI.

TpeTbum TUNOM ApariBEPOB, NPUCYTCTBYIOLLMX B KQYECTBE KOMIMOHEHTa
B apXUTEKType BBOAA-BbIBOAA, SABNAIOTCA ceTeBble apanBepbl. Windows NT
BKJIIOYAET UHTErPUPOBAHHbLIE BO3MOXHOCTN PpaboThl C CETAMM U NOOLEPXKKY
ONs pacnpefeneHHblx npunoxeHuii. Kak nokasaHo Ha puc. 2.7, paboTa c
ceTaMmun obecneymBaeTcs PsSAOM CETEBbIX APANBEPOB.

Lucnetuep
BBODA-BHIBOOA

| ”Cepeep

| Peaupertop || I

S

[ WHTepdbeiic TpaHcnopTHoro Apaiisepa ]

[ — WHrepcheiic NDIS |

Puc. 2.7

PeonpekTtopbl 1 cepBepbl GYHKLMOHUPYIOT Kak apansepbl GannoBom
CUCTEMbI U BbLIMNOJIHAIOTCHA Ha YPOBHE MHTEpPdeEeca NocTaBLmKa v HUXE,
roe Haxopodatca NetBIOS n Windows-cokeT. [panBepbl TPAQHCMOPTHOrO
npoTokona obuwialTcs C peanpekTopamMm U CepBepamMun Yepes3 YpPOBEHb,
Ha3blBaeMbI UHTEPdENCOM TpaHcnopTHOro aparnsepa (TDI — Transport Driver
Interface). Windows NT BkJtoyaeT crnefyioLime TpaHCNoOpTHbIE cpeacTsa:
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1. MNpoTokon ynpasneHus nepepadven/mexcetreBon npotokon TCP/IP,
KOTOpbIN obecneymBaeT BO3MOXHOCTb paboTbl C LWIMPOKUM
OManasoHOM CYLLUECTBYIOLLMX CETEen.

2. NBF, notomok paclumpeHHoro nHtepdenca nonb3osarensg NetBIOS
(NetBEUI), koTopblii o6ecneymBaeT COBMECTUMOCTb C CYLLECTBYHO-
MMM NTOKaNTbHbIMU BblMUCTIUTENBHBIMU ceTaMun Ha 6a3e LAN Manager,
LAN Server u MS-Net.

3. YnpasneHue nepepadven gaHHbix (DLC — Data Link Control), kotopoe
obecneynBaeT nHTepdenc Onsg poctyna kK ManHbpenmam u
NOAK/MIOYEHHBIM K CETU MPUHTEPAM.

4. NWLink, peannzauusa IPX/SPX, obecneuuBatowasa cea3b ¢ Novell
NetWare.

B HWXHeN 4acTu CeTeBOM apXMUTEKTypbl HAXOOUTCA AparBep nnatbl
ceteBoro agantepa. Windows NT B HacTosuwee BpeMs nogaepXxveaeT
OpanBepbl YCTPOWUCTB, BbINOJIHEHHbIE B COOTBETCTBUU CO creumndukaumnen
NDIS (Network Device Interface Specification) sepcuun 3.0. NDIS
npenocTtaBnseT rmbkyo cpeny obMeHa OaHHbIMU MexAay TPaHCMOPTHLIMU
npoTokonamm n ceteBbiMn agantepamu. NDIS 3.0 no3sonseT oTaenbHOMY
KOMMbIOTEPY MMETb HECKOJIbKO YCTAHOBJIEHHbIX B HEM MjaT CETEBOro
apanTtepa. B cBolo oyepenb, kaxaasa nnara CeTeBOro agantepa MOXeT
noAAEPXNBATb HECKOJIbKO TPAHCMOPTHLIX MPOTOKONOB AN A0CTyna K
pasnnYyHbIM TUNaM CETEBbIX CTaHLMNA.

2.2.5. NMoacucrtembl cpepbl

Cuctema Windows NT Obina paspaboTtaHa Takum obOpa3om, 4YTOObI
obecneunTb 6ecnpobieMHoe BbINMOMHEHME MHOXECTBA PasfiyHbIX TUMOB
npunoxenuin. Mog Windows NT paboTaloT NpUIOXEHUS, HaNUCaHHbIE ANS
CYLLECTBYIOLLMX OnepaLmoHHbIX cuctem Tnuna MS-DOS, OS/2 n Windows 3.x.
OHa Takxke BbIMOJHAET MPUIOXEHUS, NMOArOTOBEHHbIE AN Gofiee HOBOro
APl tTnna POSIX n Win32. Windows NT nopaepxuBaloT pasfinyHble
MPUIOXEHUA C NOMOLLbLIO MoacMcTeM cpenbl (environment subsystems),
KoTopble asnsatoTca npoueccamm Windows NT 1 aMynvpytoT cpefy pasinyHbIX
ornepaumoHHbIX CUCTEM. B HacTosILLEen rnaBe pacCMOTPEHO, Kakmm 06pasom
onepauunoHHas cuctema Windows NT obecneuvBaeT obLUmue yCcnyrm, KoTopble
MOryT ObITb BbI3BaHbl MOACUCTEMAMU Cpedbl O BbINOJHEHUSA 0a30BbIX
GYHKUMA ONnepaunoHHON cuctemsbl. loacmnmcrtemMsl NCNONbL3YIOT CPeacTBa,
rnpenocTaBigeMble UCMOJHAIOLLEN CUCTEMON, AN NOCTPOeHUs Tpedyemori
npUNoXeHnio cneundunyeckon cpeapl. Ha puc. 2.8 noka3aHo ynpoLleHHoe
npeacrtasneHve nogcuctem cpenpl B Windows NT.

Kak nokasaHo Ha puc. 2.8, kaxaasa nogcmcrtema BbIMOJHAETCSH B
KayecTBe OTAENIbHOro MpoLecca MNofb30BaTeNbCKOro pexunma. Boixon ns
CTPOSA OOHOWM MOACUCTEMbI HE Cka3biBaeTcsa Ha paboTe Apyrux unm
onepaumoHHON cucTtembl B LenoM. Takum obpasom, kaxaas nogcucrema
3alumuLeHa oT owmnboK B APYrnx NofcucTtemMax (UCKOYEHME COCTaBNSET
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nmwb nogcuctema Win32, cbon B KOTOPOM BGNOKMPYET KIaBuaTypy, Mbillb U
paboTy Cc aKpaHOM Ans Bcex noacucTtem). MpunoxeHusa (BASIOTCSA
npoueccamMm MNoib30BaTENbCKOro pexmnma, Tak YTO OHM He MOryT MellaTb
noacucTeMam MAM UCMOSHSIOLWEN CUCTEME.

Windows NT obecneumBaeT cneayolime 3aliuieHHbIe NMOACUCTEMbI U
MHOIOYMCNIEHHbIE BUPTYabHble MawnHel DOS (VDM - Virtual DOS Machine):
MS-DOS VDM; Win 16 VDM; nogcuctemy OS/2; noacuctemy POSIX; noacuc-
Temy Win32. 3a ncknnodeHnem nogcuctembol Win32, kaxkaaa nogcmctema cpembl
ABNSETCHA AOMNONHUTENBHOM M 3arpyXaeTcs TONbKO B TOT MOMEHT, KOraa ee ycnyrm
HEOOX0AMMbI KIIMEHTCKOMY MPUAOXEHMIO. [pUnoXxeHns, HanucaHHeble ons MS-
DOS, npu pabote nog Windows NT (pyHKUMOHMPYIOT B KOHTEKCTE MPOLIECCa,
KOTOPbIN UMEHYeTCs BUPTYanbHOM MaLunHor DOS. VDM aBnsieTcs NpunoXeHnem
Win32, koTopoe obecneyrBaeT NOoJHYO BUPTYyasibHYO MalivHy x86 (80386 mnnm
Bbllle), paboTatowyto nog ynpaeneHnem MS-DOS. HYucno ogHOBpPEMEHHO
3apericTBoBaHHbIX VDM He orpaHunyimnaeTtcd. Kaxaas BupTyanbHaga mawuvHa DOS
DYHKUMOHMPYET B COOCTBEHHOM apeCcHOM MPOCTPaHCTBE, YTO 0OecneymBaeT
3alMLULEHHOCTb paboTalwWwmx NPUIOXEeHUA Apyr OT Apyra, a Takxe
onepauuoHHol cuctemsl ot VDM (puc. 2.9).

Mofynb BLINONHEHWA MHCT Pyt
32-paapapHan smynauus MS-DOS
[palipepsi BUPTYanbHbIX YCTPOUCTE
32-pas (COM, LPT, knasuarypa)
16-paspronan 16MB
640K6
Puc. 2.9

Mpn patote Windows NT Ha komMmnbloTepax c npoueccopamMu x86
OOCTYMNEH pexumM NPOoLLEeCCopa, Ha3blBAEMbI BUPTYyaSlbHbIM-X86. OTOT pexunm
NMO3BONSIET HaMNPSIMYO BbIMOJIHATL GONBLUMHCTBO MHCTPYKLUMIA NPUIOXEHUIA
DOS. HekoTopble MHCTPYKLUMK, TakMe Kak KOMaHabl BBOOA-BbIBOAA, OOKHbI
3MyNMpoBaTbCs (ONa BUPTyanm3dauumn annapaTHbiX CpeacTs). B cnyyae ecnum
pabota Windows NT ocyuwecTtensetca Ha RISC-npoueccope, annapaTtHas
noanepxka BbIMOMHEHUA MHCTPYKUMA x86 HepocTynHa. B aTom cnyvae
OOMNOSIHUTENBHO K annapaTtHOW aMynauum TpebyeTcs M aMynsaumns BCeX
KkomaHg x86. [ns HopmanbHoW paboThl npunoxeHuin DOS VDM cospaet
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BUPTYasIbHbIA KOMMBIOTEP CO CReayWnMN BO3MOXHOCTAMU: NOOAEPXKKON
BbINONHEHNS X86-MHCTPYKUMIA, KoTopasi obecrneynsaeTcs 6,10KOM BbINOHe-
HUA MHCTPYKUMI (Instruction Execution Unit); nooaep>Xkon cmctemsl npepbiBa-
HUI Ba3oBoOI cucTemMbl BBoAa-BbiBoga (BIOS), obecneurBaemMor Mmoaynem
amynauum MS-DOS (MS-DOS Emulation Module); noagep>Xkom CUCTEMHbIX
dyHKkumin MS-DOS (Int 21), kKOTOpbIE OOCTYMHbBI C MOMOLLBIO MOOYNS SMYNSALMN
MS-DOS; BupTyanbHbIMX annapaTHbIMWU CPeACTBaAMU, TaKUMU Kak MOHUTOP
MU knaBmaTtypa, KoTopble obecneymBaloTca gpariBepaMmu BUPTYyanbHbIX
yctpowcts VDD (Virtual Device Drivers). Mpy ncnonb3oBaHny KOMMNbIOTEPOB
Ha 6a3e x86 BbINOJSIHEHME TEKCTOBLIX NPUIOXeHU DOS BO3MOXHO B OKOHHOM
WAN NOSIHO3KPAHHOM pexume. Mpadunyeckme NPUNoXeHNS GYHKLUNOHNPYIOT
TOJIbKO B MOJIHO3KPAHHOM pexume. B cnyyae ecnu paboTtarouiee B OKHe
npunoxeHne DOS B kakon-nMbo MOMEHT OCYLLECTBASET MepeksovyeHmne
BUAEOPEXMMA, 3TO MPUIIOXKEHME aBTOMATUYECKN MEPEXOAMNT Ha MOTHO3KPAH-
Hoe BbinonHeHme. Ha RISC-komnbloTepax Bce npunoxeHma DOS moryr
paboTaTb TONLKO B OKOHHOM PEXUME.

Windows NT ncnonb3dyet ogHy MHOronoTo4Hyto VDM, nogaep>XxmBatoLLyio
dyHKUMoOHUpoBaHue 16-paspagHbix npunoxeHuin Windows (Win16).
OcHoBHOM uenbio noaaepxkn Win16 asnaetca obecrnevyeHne nonHOUEHHOM
paboTtbl npunoxexHnin Win16 B cpege Windows NT. Win16 VDM (uHoraa
HasbiBaeTca WOW — Windows on Windows) obecne4ynBaeT rnpuopuTeTHyIo
MHOr03a4a4HOCTb NPUMEHUTENBHO K APYrMM NPOLEeccam, BbIMOJHSIOLLMMCS
B cucteme. OgHako noboe npunoxeHue Win16 ncnonb3yeT HENPUOPUTETHYIO
MHOro3afa4YHoCTb MO OTHOLUEHMIO K aHaNIOMMYHbIM MPUIOXEHUSIM. Takum
006pasoM, B KaXabli MOMEHT BPEMEHU MOXET BbINONHATLCA TOJIbKO OOHO
npunoxexHne Win16, B To BpeMs Kak Apyrune npunoxeHus G10KMPOBaHbI.
Mocne nepepayu ynpasneHns Win16 VDM, npu BO3BpaTe M3 CUCTEMBI,
Bceraga pasbnokmpyetcs npunoxeHne Win16, kKoTopoe BbINOHAOCH Nepes,
nepekmodyenHmem Win16 VDM (puc. 2.10).

Moacuctema OS/2 nopaepXxneaeT CUMBOJIbHO-OPUEHTUPOBAHHbIE MPU-
noxeHnus 0S/2 Ha x86-komMnbloTepax. dTa NOACMCTEMA HE MOAOEPXKMBAETCH
Ha RISC-komMnbloTepax; o4HaKo NPUNoXeHus peanbHoro pexmuma 0S/2 moryt
BbiNnoNHATECA Ha RISC-komnbioTepax B cpene MS-DOS. CeazaHHbie
npunoxenusa, paspabortaHHble gna 0OS/2 nnm MS-DOS, 6ynyT Bcerga
BbINOSIHATLCA B nogcucteme OS/2, ecnm oHa OOCTYyMHa.

Mopcuctema POSIX B Windows NT paspaboTaHa Aans BbINOJHEHUS
npunoxeHun POSIX n oteBevaet TpebosaHuam POSIX.1. POSIX (Portable
Operating System Interface for Computing Environments — nepeHoCUMBbIl
MHTepdenC onepauyioHHON CUCTEMBI 19 BbIYMNCINUTESbHBLIX CPe) NpeacTas-
nset cobom npeaBapuTeNnbHbIN Habop CTaH4APTOB, NOArOTOBEHHLIX HCTN-
TYTOM UHXEHEPOB N0 INEKTPOHMKE 1 paanoTexHuke (IEEE) ona onpegenerus
pa3nnyHbIX aCcrekTOB OMEPAaLMOHHON CUCTEMBI, BKOYas Tembl Tuna API,
6e3onacHocTn, paboThbl C ceTaMn 1 rpadudeckoro nHtepderica. K Hactosie-
MY MOMEHTY TOJIbKO OAVH U3 3TUX cTaHaapToB, POSIX. 1 (Takke Ha3blBaEMbIN
IEEE Standard 10083.1-1990), nepewen OT COCTOSHUSA MPOEeKTa K OKOH4Ya-
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Mozynb BLINONHEHUA WHCTRYKLE

32-paapagHas amynauua MS-DOS
flpaiisepsl BUPTYarnbHBIX YCTPO#CTB
(COM, LPT, knasuarypa)
| 32-pazpagHan TpaHcAuua WOW no"lMC:CT&m
32-paapanHan
16-paspagHan

) fnpo ynpaanetws Windows 31 1
sarmywsu GO

16-paspanHoe mpwickikerue Windows
16-paspagran amyraa MS-DOS

Puc. 2.10

TenbHOW popMe 1 Nony4na NnpmusHaHme nonb3oBartenen. MpunoxeHusa POSIX
TpebytoT OT PaliIoBON CUCTEMbI ONMPEeRENEHHbIX GYHKLMOHANbHbBIX BO3MOX-
HOCTel Tuna noanepPXKU PErncTpo3aBUCUMbIX MMeH daina n ¢annos c
HECKOJIbKMMN MMEeHaMU (Uin XeCcTKnxX cBasen). Hoeasa dainnosasa cucrtema
NTFS yoosnetBopseT atumMm TpeboBaHuam POSIX. Jllo6oe npunoxeHne POSIX,
obpalyatoleecs kK pecypcam pannoBon CUCTEMbI, OOMKHO MMETb A0CTYM K
pasgeny NTFS. MpunoxeHunsa POSIX, koTopble He obpallaloTcs K pecypcam
dannoBon cuctemMbl, MOryT pabotaTtb ¢ NO6GON M3 OOCTYMHbIX PanIoBbIX
CUCTEM.

Win32 aenseTca OCHOBHOW nogcuctemon cpepl. Kpome cnocobHOCTU
BbINONHATL npunoxeHna Win32, ata nogcuctemMa ynpasnsgeT KnaBnaTypon,
MbILLbLIO N 3KPaHHbIM BbIBOAOM AN Bcex noacuctem. Noacuctema Win32
OTBEYAET 3a NoJly4yeHme BCel BBOOMMOWM nonb3oBarenem nHdopmaumm (mnu
COO0OBLEHMIN) U [OCTABKY 3TOW MHMOPMaLMU COOTBETCTBYIOLLIMM MPUITOXEHN-
am. Mopgenb Beoga Win32 onTumMmnanpoBaHa Ois UCMoJSIb30BaHUSA NPenMy-
LWEeCTB NMPUOPUTETHON MHOrosagadHoctn Windows NT. Ha puc. 2.11
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rnokasaHo, kak nogcuctema Win32 obpabaTtbiBaeT BBOA, AN MPUIOXEHUN
Win32 n Win16.

Win32 ncnonb3yet MOAENb AECUHXPOHU3MPOBaHHOro (desynchronized)
BBOAA Ans npunoxeHun Win32 n CUHXPOHU3MPOBAHHOIO (synchronized)
BBoga ansa Win16. Hanpumep, korga noacmuctema Win32 nonyyaeT cooolLe-
HMe ana npunoxenus Win32, oHa nomewaeT coobuieHne B OTAESNbHYIO
HeobpabOoTaHHYIO BXOAHYIO o4yepenb. [1py nepBor BO3MOXHOCTU NoacucTema
Win32 nepepgaeTt aT0 COOOLEHME HUTU yNpaBleHNs BXOOHOW o4vepenn
COOTBETCTBYIOLLEro npunoxeHnsa Win32. Ecnn HUTb ynpaBneHnsa OCTaHaBn-
BAET MOJIyYEHME A PECYEMBbIX E/i COOOLLLEHUI, HUKAKWE APYIME MPUNOXEHNS
Win32 He MOryT BO34eiCTBOBATb Ha HUX.

B npoTnBOMOA0OXHOW CUTyaLmMm BCce BXOAHbIE COOOLLEHNS 16-pa3psaaHbIxX
npunoxeHun Windows 3aHocaTca B oOulyto odepenb. B noboih MoMeHT
BPEMEHU BCE NPUIOXEHUS, 3a UCKITIOYEHMEM NPOCMATPUBAIOLLErO BXOAHYIO
oyepenb coobuleHuii, 6rnokupoBaHbl. OgHaKo, Kak M NPU UCMOJSIb30BaHUN
Windows 3.1, ecnu BbINOMHAEMOE MPUIOXEHNE MMEET NpobnemMbl C
rnoJlydeHnem cooOLEeHN 13 oYepean unu genaeTt 3TO OY4eHb MenOJsIEHHO,
OCTaJslbHbIE MPUITOXEHUS OCTATCS BTIOKMPOBAHHBLIMMA.

2.3. daiinosas cucrema

Windows NT nognepxmsaeT pasnnyHole GpanioBble CUCTEMbI, BKIHOYAdA
cywecTtsyowme dpannosble cnctemol FAT (File Allocation Table) n HPFS (High
Performance File System). OHa Takxe BK/to4aeT HOBYIO (paiioByt0 CUCTEMY
NTFS (NT File System), pa3paboTaHHy0 A9 UCMNONb30BaHNSA NPENMYLLECTB
O4YeHb 60SbLUMX OMCKOB M ObICTPbLIX MNPOLLECCOPOB Ha CYLLIECTBYIOWMX U
nepcnekTnBHbix KomnbioTepax. Windows NT Takxe nopgaepxmBaeTt
peovpekTopbl U CepBepbl B KayecTse ¢annosbix cuctem. Kpome TOro,
Windows NT moxeT ncnonb3oBatb daiinoByto cuctemy CD anga paboTbl C
onckosogamu CD-ROM. Takxe noanepxmatotca Named Piles File System
(NPFS) n Mailslot File System (MSFS), koTopble MCMONbL3YIOTCA OJ19 CBA3U
Mexay npoueccamu.

2.3.1. dannosaa cucrema FAT

Kak 6b110 0OTMeYeHO paHee, dannosas cuctema FAT Ha3BaHa B COOT-
BETCTBMM C HAMMEHOBAHMEM MeTo[a OpraHusaumMn OaHHbiX — Tabnuubl
pacnpepneneHus daiinos. 9t1a Tabavua obecrneynBaeT CBA3M OQHOI0O pacrnpe-
nensieMmoro 65o0ka (O4HUX WM HECKOJIbKMX CEKTOPOB) C Apyrum. Yepes
HECKOJIbKO J1IeT Moce co3aaHns Obina npousseneHa gopabdoTka ans obecne-
YeHUss GYHKLIMOHUPOBAHUA C OENCTBUTENbHO OONbLUMMW ANUCKAMU U MOLLL-
HbIMW NePCOHaNbHbIMU KOMMbloTepamMmu. [Ansg MS-DOS Bepcumn 4.0 anemeHThbI
FAT Obinn yBenu4yeHsl ¢ 12 oo 16 6uT, Nno3BonmB, Takum obpasom, paboTtaTtb
¢ pasgenamun obbemom 6onee 32 M6. KopHeBoi katanor umeeTt GpuKcupo-
BaHHbIN pasMep M pacrnosioXeHne Ha gucke. Katanorm — cneuuvasnbHble
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dannbl ¢ 32-6aNTOBLIMK dNeMeHTaMM Ons Kaxxaoro gaina, cogep>kallerocs
B 9TOM KaTanore. 9nemMeHT Ong kaxgoro daina BKIOYaeT CleayloLuLyo
vHpopmMaumio: umsa daina (BocemMb Nic Tpy cumBona); 6ant atpmnbyTta (8
ouT); Bpemsa moamndukaumm (16 6ut); gaty mogudunkaummn (16 6uT); nepsbii
pa3mellaemMblin 610k (16 6uT); pasamep daina (32 duta).

OTa nHpopmauus UCrnoab3yeTcss BCEMU OMepauyiOHHbIMU CUCTEMAMU,
KOTOpble noaaepxmeatoT dpannosyto cuctemy FAT. Kpome Toro, Windows NT
MOXET COXPaHATb JOMOMHUTENbHbIE OTMETKN BPEMEHUN HA 3NIEMEHTE KaTanora
FAT. 3T anemMeHTbl NO3BOASIOT ONPEeaennTb MOMEHT NOCNEeAHErO A0CTymna
K danny; NnpUMeHSATCS NPenMyLLECTBEHHO npunoxeHnamm POSIX.

BuTbl 6anTa aTpmbyTta daina B aneMeHTe Katanora ykasblBaloT, UMeeT
nn ¢ann cooTBeTCTBYyOUIME aTPUOYTbl. YCTAHOBNEHHbIN NEPBbIA OUT
UOEHTUOULMPYET, YTO ainn ABNFETCS NOAKATAN0roM; BTOPOM OTMeYaeT darin
B KayecTBe MeTkn Toma. OBbIMHO TOJSIbKO OrnepaLMoHHas cuctema MOXeT
ynpaBnsTb Ha3dHavYeHMsaMU 3Tux 6uToB. Kpome atoro, ¢dainel FAT umeloT
yeTblpe crneumanbHbix aTpubyTa, KOTOpble MOrYyT MPUMEHSTLCS MOJb30Ba-
TeNeM: apxXmBHbI, CUCTEMHbIN, CKPbITbIMA U TONbKO AJS YTEHUS.

Windows NT Bepcun 3.5 1 Bbille UCNOb3YET 3TN OUTbLI aTpubyTa ang
noAanePXkMU OJIMHHBLIX UMeH ¢ainoB (oo 255 cumBonoB) B pasgenax FAT;
ncnonb3yemblit ansa atoro cnoco6 He mewaet MS-DOS wmnu 0S/2
obOpawaTtbca kK nogobHomy paspeny. Bcakuii pa3 npu cospaHum
nosb3oBatenemMm ¢anna ¢ LJVUHHBIM MMeHeM (T.e. ¢anna, MMa KOTOPOro
nMpeBbIlaeT CTaHA4apTHOE OrpaHnUyYeHue «BOCEMb MOC Tpu» GannoBbIX
cuctem MS-DOS u OS/2 nnn cooepXuT pacllVpPeHHbIeE U CMELLaHHbIe
cumBonbl) Windows NT co3pgaeT cTaHOapTHbIM 31IEMEHT KaTtanora ang darna,
obecrneynBas UMsi «<BOCEMb MJIOC TPU» Tak Xe, kak 1 Ha Tome NTFS. Kpome
3TOro craHgapTtHoro anemenTa, Windows NT co3gaeTt oavH nnm HeCKosbKo
BTOPMYHbLIX 3JIEMEHTOB KaTtanora ang ¢anna; Kaxablh U3 BTOPUYHbIX
3/1EMEHTOB paccymTaH Ha 13 CcMMBONOB B AJIMHHOM MMeHU dairina. 9tu
BTOPUYHbIE 3NIEMEHTbI KaTasiora COXPaHS0T COOTBETCTBYIOLLYIO 4YacTb
onvHHoro nmenn darina B Unicode. Windows NT yctaHaBnmBaeT aTpubyThl
(TOM, CUCTEMHbBIN, CKPbLITLIN, TONLKO OJ19 YTEHUS) 419 BTOPUYHOIO 3/1eMeHTa
katanora, 4ToObl OTMETUTb €ro B Ka4eCTBe YacTu AJIMHHOrO MMeHn dainna.
MS-DOS u 0S/2 urHopupyeT 3neMeHTbl katanora ¢ Takum Habopom
aTpMOYTOB, TakK YTO 3TU BJIEMEHTbI ABASIOTCA HEBUOVMbBIMU AN NOO0OHbIX
onepaunoHHbIX cuctemM. Bmecto atoro MS-DOS n 0OS/2 obpawaiotcsa K
danny, ncnonb3ys MM «BOCEMb MJKOC TPU», KOTOPOE COLAEPXUTCS B
CTaHOApPTHOM 3/1eMeHTe Katanora gnsa ganna.

Mo ymonyanuio Windows NT nognepxvsBaeTt OfMHHbIE MMeHa danna
ons paspenoB FAT. ®@annosas cuctema Windows NT FAT dyHKUMOHMPYET
aHanornyHo MS-DOS u Windows. dakTnyecku, MOXHO yCcTaHaBnMBaTb
Windows NT Ha cyulecTtBylouem pasgene FAT. [lonyckaeTtcs 6e360n1e3HeH-
HbI NepeHoc nnun konuposaHue dannos ¢ Toma FAT Ha NTFS. MNpwu BbInon-
HeHun obpaTtHon onepaumn (oT NTFS k FAT) 6yaoeTt notepsaHa nHgopmaums
O pa3peLLleHnsx U anbTepPHATMBHbIX MOTOKaX.
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2.3.2. daiinosaa cucrema HPFS

HPFS nmeeT ocob6eHHOCTH, KOTOPbIE CNOCOOCTBYIOT ee 9PPEKTUBHOMY
ynpasfieHuio 6onbwmmm obbemamm xecTkoro gucka. HPFS Takxe
nonoaepXuBaeT ONMHHbIE MMeHa danna (oo 255 cumeonos). Korga HPFS
dopmMaTMpyeT TOM (pasaen Unm HECKObKO pa3aenioB, 0TGOPMATUPOBAHHbIX
ona ncnonb3oBaHua dannoBor cuctemomn), nepebie 18 cekTopoB
pe3epBupyloTcsa ana 6soka HavanbHOW 3arpy3kn (boot block), cynepbnoka
(super block) n 3anacHoro 6noka (spare block). O3Tn Tpu CTPYKTypbl
MCNONb3YIOTCA AN 3arpy3km OonepauuoHHON CUCTEMbI, NOAAEPXKN
®annoBoi CUCTEMbI M BOCCTAHOBJIEHUS MPU BO3MOXHbIX OLLNOKAXx.

HPFS Takxe pe3epBupyeT NMpoCTPaHCTBO MoA ABa OUTOBbIX Maccuea
(bitmap) o6bemom 2 K6 ans kaxxgoro AMCcKoBoro nHtepsana B 16 M6. Kaxabii
OUTOBbLI MacCUB OTBOAUT MO OAHOMY OUTY AN KaXOoro pasmMeLLlaemMoro
6noka (paBHOro ogHOMYy ceKkTopy) B nonoce 8 MO, nokasbiBas, Kakue
pasMellaemMble 610KM HAxXOOsTCA B MCMNONb30BaHMN. BUToBble MaccuBbl
rnooyepeaHoO pasMeLLaloTCs B KOHLLE 1 Havasne Kaxaom nonockl, obecneyrsas,
TakuMm 06pa3omM, MakCUMasibHOE KOJIMYECTBO HEMPEPbLIBHOrO NPOCTPaHCTBA
Onsa faHHbIX (16 M6 Bmecto 8 M6). Kpome Ttoro, HPFS nnaHmpyeTt 3anuvchb
HOBbIX GaNIoB, OCTABAAS YHaCTOK MNAMSATN MeXAY HOBbIM U CYLLECTBYIOLLVM
daliiom ¢ TeM, 4TOObI Kaxabl dann MMen y4acTok NaMsaTy A1 pacLUMpeHmns
B HENnpepbIBHOM AMCKOBOM MPOCTPAHCTBE. dTa O0COBEHHOCTb MOMOraet
HPFS ocyuwecTBnsTb ObICTPbIA MOUCK AAaHHbIX U MUHUMU3NPOBATb
dparmeHTaumio pannos.

[pyras ocobeHHOCTb, KOTopasi 00bACHAET ObICTPbLIN NOUCK B KaTanore
— ucnonb3oBaHne HPFS-texHonorum B-tree (B-pepeso). B-tree —
OpEeBOBUAHAA CTPYKTypPa C KOPHEM N HECKONbKUMK y3namu. OHa CoOaepxmnT
OpraHN30BaHHbIE HEKOTOPbLIM JIOMMYECKUM CNOCOOO0OM AaHHbIE; 9TOT CNocob
Mo3BONSIET NPOM3BOAUTL ObICTPLIA MPOCMOTP BCel CTPYKTypbl. KopeHb
COOEPXUT aAMUHUCTPATUBHYIO MHOOPMAUUIO, KapTy A9 OCTasibHOM’
CTPYKTYPbl U, BO3MOXHO, HEKOTOPbIE AaHHble. [Ana OONblNX KaTasnoros
TexHonorus B-tree paboTaeT 3HaUNTENBbHO 3P DEKTUBHEE NIMHENHBIX CNNCKOB,
ncnonbdyemoix pannoson cuctemom FAT.

HPFS mncnonb3yet B-tree ong cTpyktypm3auum kaxnoro kartanora v
Kaxgoro ¢ganna. Kaxgpin katanor ykadblBaeT Ha CTPYKTypbl Fnode ansa ¢annos,
coaepxaluuxcs B 3ToM katanore. Ctpyktypa Fnode nmeet pasmep 512 6ant
M COOEPXMUT 3aronoBokK, umsa danna (yce4eHHoe A0 15 CMMBOOB), OJIMHY
dalina, pacwmpeHHble aTpubyTol (EA), cnncok ynpasneHus goctyrnom (ACL)
1 pacnosioxXeHne AaHHbIX danna.

Bnaropaps pacnonoXxeHuio GUTOBbLIX MAacCMBOB, pa3Mep OL4HOro
dparmeHTa MoxeT ObITb No4Tn 16 M6. O6bLIYHO Fnode MoXxeT BkoYaTh 40 8
ykasaTenen Ha dparmeHTbl. Ecnn darin HacTonbko OONbLLOW, YTO BOCbMW
dparMeHTOB HE XBaTaeT a1 pasmelleHns scen nHdopmaummn, Fnode moxet
BK/OYaTh A0 12 ykasatenenm K y3nam pacnpefeneHusi, Kotopble UMetroT
npocTpaHcTBO Ansa 6onblero konuyectesa dparmeHToB danna. Ecnn
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pacwmpeHHbin atpnbyt n ACL He moryT ObiTb BKtoYeHbl B Fnode, Fnode
COOEepPXNUT yKkasaTtenb Ha 3Ty MHdopmauuio. Kopoye roesopsa, HPFS nmeet
MOLLIHbIE BO3MOXHOCTU 1 3 dPeKTMBHO paboTaeT Ha Auckax o6beMom [0
2 6. OpgHako dalinosas cuctema HPFS nmeeT n HekoTopble cnabble
CTOPOHbI. Hanpumep, npu NoBpexneHun NepBor 4acTm Toma, KoTopas
cooepXuUT nHOpMaLMIO Ha4YanbHOW 3arpy3km 1 ykasatesb Ha KOPHEBOW
KaTanor, ncnofsib3oBaHne Toma OyoeT HEBO3MOXHO. Mcnonb3oBaHue
cuctemor HPFS ytunutel chkdsk npu kaxaon HayanbHOM 3arpy3Ke CUCTEMBbI
1 BOCCT@HOBJIEHME OMcKa nocne ownbok TpebyloT O0NbLNX BPEMEHHbIX
3arpat. Kpome Toro, HPFS npepgnonaraet mncnonb3oBaHne 512-6anToBbix
CEKTOPOB, KOTOPbIE HE OYEHb NOAXOAAT ANt 6GONbLUMX TOMOB.

HekoTopble ocobeHHocTn HPFS ucnonbaytotca B Windows NT mHaue,
yem B 0S/2. Hanpumep, Windows NT He nognepxuBaetr MHdOpMaLUIo
cnucka ynpaeneHus goctynom HPFS mnu ropgyee dukcmpoBaHue (3Tn
BO3MOXHOCTW, ogHako, ooctynHbl ¢ NTFS). Kpome TOro, ynpasneHune
K3LWMPOBAHMEM OMCKA W NEHMBOW 3anuCbio MPOM3BOANTCS AMCNETYEPOM
kowa Windows NT, a He dannoson cuctemoin. lNpu nepemelieHnn nnm
konunpoBaHun darina n3 NTFS B HPFS TepsitoTcs pa3peLueHns 1 anbTepHaTuB-
Hble NOTOKW; MMeHa danna npeobpasyoTca u3 Unicode B HaBOpbl CUMBOOB
OEM. Kpome Toro, mmsa ¢daina sanuceiBaetca 6e3 yyeTta permcrpa.
Windows NT noppnepxusaetr HPFS npexpae Bcero gns obecnedyeHus
COBMECTUMOCTU CHM3Y BBEPX NPpU BbIBOPOYHO 3arpy3ke OS/2 nnm Windows
NT. NTFS obecneuynBaet Bce BOo3MOXHocTn HPFS, pob6aBngaa K HUM
[OMNONHUTENbHbIE, Takme kak 6e30MacHOCTb U HaOEeXHOCTb. Ecnn ToM He
npegHasHadeH ansa pabotol ¢ OS/2, dopmaTtmpoBaHue ero nog NTFS 6onee
npeanoyTuTenbHo, Yyem nog HPFS.

2.3.3. dainosaa cucrema NTFS

NTFS obecneuynBaeT KOMOMHaALMIO 9PEPHEKTUBHOCTM, HAOEXKHOCTU U
coBMecTMMOCTH, oTcyTcTrytowyto B FAT unu HPFS. Ona paspaboTtaHa ong
ObICTPOro BbIMOSIHEHUS CTaHOAPTHbLIX (alrnoBbIX onepaumin Tuna YTeHus,
3anMcu 1 rnomcka, a Takxke YyyLIEeHHbIX Onepaumini Tuna BOCCTAHOBEHUS
darinoBol CUCTEMbI Ha O4EHb BONBLUNX XEeCTKMX anckax. NTFS Takke Bktova-
€T BO3MOXHOCTU Oe3onacHoctn, Tpebyemble ons dannoBbiXx CEPBEPOB U
BbICOKOKQYE€CTBEHHbIX MEPCOHaJIbHbIX KOMMbIOTEPOB B KOPNOPATUBHOWM
cpene. NTFS nogaepxmBaeT ynpaBneHne JOCTYNOM K AaHHBIM U MPUBUIENN
BNaAenbLa, YTo ABMASETCS BaXKHbIM /19 LLENOCTHOCTM KOPNOPaTUBHbIX AAHHbIX.
B 10 Bpems kak katanoram, pasgengemoiMm npu nomowm Windows NT Server,
Ha3HavaloTca crneundundeckme paspelweHund, dannam n katanoram NTFS
MOryT Ha3HayaTbCs paspeLleHns BHE 3aBUCUMOCTU, pasfeneHbl OHU U
HeT. NTFS — eanHcTBeHHasa daiinosas cuctema B Windows NT, koTopas
NMO3BOJIFET HA3HAYUTb Pa3peLleHns Ans OTAENbHbIX (anoB.

NTFS sBnseTcs NpocToi, HO O4YeHb MOLLHOW pa3paboTkon. Ona aToi
nepcnekTMBHOM $annoBon cuctembl BCA MHPopmauma Ha Tome NTFS

CoBpeMeHHbI M'yMaHuTapHbIii YHUBEpCUTeT

86



ansieTca Gannom mnu YacToelo ¢anna. Kaxabln pacnpeneneHHbli Ha TomMe
NTFS cexkTop npuHagnexuT HekoTopomy danny. [axe MmeTagaHHbIe
(metadata) dannoson cuctembl (MHDOpPMaLUdA, KOTOpass OnNucbiBaeT
HEMNOCPELCTBEHHO PaNIOBYIO CUCTEMY) SBJISIOTCS 4YacTblo ¢anna.

OTa OCHOBaHHas Ha aTpubyTax dannoBass cumcTtema NoaaepXxuBaeT
00BEKTHO-OPUEHTUPOBAHHbIE NPUNOXEHUS, obpabaTbiBas Bce dannbl Kak
06BbeKTbI, KOTOPblE MMEIOT OnpeaensemMblie nonb3oBaTesieM U CUCTEMOW
aTpubyTHI.

Kaxabin dann Ha Tome NTFS npeactaeneH P3anuceto B cneuyanbHOM
daine, HasbiBaeMOM rnaBHol gaiinoson Tabnmuen (MFA — master file table).
NTFS pesepBupyet nepsble 16 3anuceir Tabnuubl O cneumanbHOMN
nHdopmaumn. NepBas 3anncb 3ToM TabnuLbl ONUCLIBAET HEMOCPEACTBEHHO
rnaBHyto dannoBylo Tabnuuy; 3a Hel cnegyeT 3epkKanbHag 3anuchk (mirror
record) MFT. Ecnn nepBas 3annucb MFT paspyweHa, To NTFS yntaet BTOpytO
3anncb 419 OTbiCKaHUA 3epkanbHoro darnna MFT, nepsas 3anmcb KOTOPOro
naoeHTn4Ha nepsov 3anucn MFT. MecTononoxeHns cerMeHToB AaHHbiXx MFT
n 3epkanbHoro danmna MFT 3anucaHbl B CEKTOpPE HavanbHOW 3arpys3ku.
LOybnukat cekTopa HavyanbHOM 3arpy3kKnm HaxoAuTCs B JIOTMYECKOM LIEHTPE
aucka.

TpeTtbsa 3anuce MFT — ¢daiin pernctpauun (log file); ncnonbayetca ang
BOCCTaHoBNeHus dannos. dan peructpaumm nogpoOHO onucaH B
HacToswen rnase Hmwxe. CemHaauatas v nocnenywmye 3annucu rnaBHom
dalnoBoi Tabnuubl NCNONb3YIOTCA COOCTBEHHO dannamm 1 katanoramu
(Takke paccmartpuBatoTcsa kak ¢pannbl NTFS) Ha Tome. Ha puc. 2.12 nokasaHa
ynpoLleHHasa cTpyktypa MFT.

naBHasa dairnosasa Tabnmua oTBOAUT onpenesieHHOe KONMYeCTBO
NpOCTpaHCTBa A5 Kaxaon 3anucu danna. ATpubyTel daina 3annceiBaloTcs
B pacnpegeneHHoe npoctpaHcTBo MFT. Hebonbwmne dannbl 1 katanoru
(06bl4HO Ao 1500 6GarT NN MeHbLLE) MOTYT NOJSIHOCTBLIO COAEPXKATLCS BHYTPU
3anucu rnaBHon dannoson Tabnuubl. MoaoobHbIA Nnoaxon obecrneynBaeT
O4YeHb ObICTPLIA gocTyn K dannam. PaccmoTpum, Hanpumep, $annoByio
cuctemy FAT, koTopas cnosnb3yeT Tabnvuy pasmelleHns Gaiinos, B KOTOPOIA
NeEpPEeYnCnanTCa MMeHa 1 agpec kaxaoro danna. AnemMmeHTsl katanora FAT
cogepxaTt mHagekc B Tabnuue pasmelweHus danna. B cnyyae ecnu
HeobXxoaAMMO MPOCMOTPEeThb coaepxumoe ¢aina, FAT cHavyana yuTaeTt
Tabnuuy pasmelleHns ¢anos 1 ybexagaeTcs B CcyllecTBOBaHUM daiina.
Danee FAT BoccTaHaBnmBaeT ¢aiin, niia Lenoyvky pacnpeaeneHHbix 610k0B,
oTHocAWwMXca K aTtoMy ¢anny. B NTFS nouck darina npom3Bogmutcs TOJbKO
0N HENOCPEACTBEHHOIO €ro NCNOb30BaHMS. 3anncuy Katanora noMeLLEHbI
BHYTPW rnaBHOM ¢aifnioBoi Tabnuubl Tak ke, kak 3anucu danna. Bmecto
OAaHHbIX KaTanorn cogepxxaTt MHAEKCHY nHdopMaumio. Hebonblume 3anmcu
KaTtanoroB HaXOAATCS MOSIHOCTLIO BHYTPW CTPYkTypbl MFT. BonbLune katanoru
OopraHn3oBaHbl B B-tree, nmes 3anmcu ¢ ykazaTensaMmu Ha BHELLHWE KnacTepsl,
coaepxalypme afieMeHThbl kaTanora, KOTopble He MOrv ObiTb 3anMcaHbl BHYTPK
CTPyKTYpbl MFT.

CoBpeMeHHbIit N'yMaHUTapHblii YHMBEpcUTeT

87



OparmeHr

IR RERERRRRNNNEE

I'naBHan dhaitnosan Tabnua DparmeHT

MFT
_ DparmeHT
e IInnn
3anmch HebanbLLIoND DparmenT 1
hedire milliilliiliinnannnnnn
Oparmedr 2
3anncek 6anbluioro dhaiim
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Puc. 2.12

NTFS npocmaTtpuBaeT kaxabili paiin (unu katanor) kak Habop aTpmbyToB
danna. Takme anemMeHThbl, Kak nmsa danna, nHpopmaumsa 3alnTbl U gaxe
DaHHble — BCce 3TO aTpunbyThl darna. Kaxabii atpubyT naeHTMdnuUmMpoBaH
KOAOM Tuna aTpubyTa 1, Heoba3aTenbHO, UMeHeM aTpunbyTta. Ecnmn atpmnbyThl
darina MoryT HaxogutbCs BHYTpU 3anucu ¢anna MFT, oHn HasbiBaloTCH
pe3naeHTHbIMK (resident) atpnbyrtamu. Hanpumep, vHpopmaumna tuna
MMEHN ¢darna u OTMETKM BPEMEHM BCerga BKJIIOYAETCs B 3anucb danna
MFT. Ecnu dann cnmwkom 60nblioi, 4TOObl coaepxatb BCe aTpubyThbl B
3anucu darina MFT, yacTb atpnbyToB SBASETCHA HEPE3UAEHTHOM
(nonresident). HepeanaeHTHble aTPMOYThl 3aHMMAIOT OAUH UJIN HECKOJIbKO
npoberoe (run) OMCKOBOrO MPOCTPaHCTBA B OPYroM MecTe Toma (npober
JVCKOBOrO MPOCTPaHCTBa — HEMNpepbIBHAs IMHENHas obnacTb Ha AUCKE).

BoobLue, Bce aTpmnbyThl MOTYT ObiTh Bbl3BaHbl Kak MOTOK 6AaNTOB HE3aBU-
CMIMO OT TOro, SIBASOTCS NI OHU PESUAEHTHLIMU UNU HEPE3UOEHTHLIMN.
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Mopo6Ho HPFS, NTFS nopaepxuBaeT umeHa daiina go 255 cumBoos.
MmeHa darina NTFS ucnonb3yoT Habop cumBosioB Unicode ¢ 16 Gutamu;
ogHako Bonpoc poctyna n3d MS-DOS peweH. NTFS aBTomatmyeckm
reHepupyeT nogaepxvpaemoe MS-DOS vma (BoceMb NaOC Tpy CUMBONA)
onsa kaxgoro ganna. Takum obpasom, pannbl NTFS MoryT ncnosb3oBaTbCs
yepes ceTb onepaunoHHbiMmn cuctemamm MS-DOS n 0S/2. 310 0cobeHHOo
BaXHO Ana $annoBbiXx CEPBEPOB OpraHu3auunm, KoTopas MCcnonb3yeT
MepCcoOHasibHbIE KOMMbIOTEPBLI C ABYMS UAM BCEMU TPEMS 3TUMK One-
PaUVIOHHBIMW CUCTEMAMMU.

CospaBas nmeHa danna «Bocemb nnoc Tpu», NTFS Takxe nossongaet
npunoxeHnam MS-DOS n Windows 3.x pabotatb ¢ dannamm, MMeLWwymm
onvHHble nmeHa NTFS. Kpome Toro, npu coxpaHeHun darina npunoXxeHnsaMmm
MS-DOS nnm Windows 3.x Ha Tome NTFS coxpaHsatoTcs u nums dainna «<BoOCeEMb
nnoc Tpu» 1 gamHHoe mmsa NTFS. Mockonbky NTFS mncnonb3yet Habop
cumBonoB Unicode aona mmeH ¢dannos, CyweCTBYET BO3MOXHOCTb
3a4eliCTBOBAHNS HECKOJIbKMX «3anpeLLeHHbIX» CUMBOJI0OB, KoTopble MS-DOS
HE MOXET ynTaTb B UMeHn danna. [naa reHepaumm KOpoTKOro uMeHmn ganna
B ctune MS-DOS NTFS ypanset Bce 3TM CUMBOJIbI U NtoOble Npobenbl 13
OJNIMHHOIO nMeHn darnna. Tak kak ums ¢panna B MS-DOS MOXET MMETb TONbKO
ooHy Touky, NTFS Takke ypansaeT Bce OOMNOSHUTENbHbIE TOYKN U3 MMEHU
danna. B cnydyae HeobxoommocTn NITS ycekaeT nmsa dairna go wectu
CMMBOJIOB 1 pgob6asnset Tunbay (7) m HoMep. Hanpumep, K Kaxaomy
HenybnMpoBaHHOMY MMeHM danna aobasnseTcs 1. NoBToOpSOLWMECS MMeHa
darinoB 3akaH4YMBalOTCA cumBonamMn 2, “3 1 T. A. Paclumpenne nmenu gainna
ycekaeTcsd 00 TPEeX WM MEHbLLUErO KOJMYECTBA CUMMBOOB. HakoHew, npu
oTobpaxeHnUn nmeHn daiina B komaHgHoi ctpoke NTFS TpaHcnupyeT Bce
CUMBOJIbI B UMEHU danna n pacluMpeHnn K BEPXHEMY PErNCTPY.

Windows NT He reHepupyeTt KOPOTKUX UMeH Ang ¢annos, CO30aHHbIX
npunoxeHnamn POSIX B pazgene NTFS. OTo 03HayaeT, 4TO NPUNOXEHUS
MS-DOS n Windows 3.x He cMoryT paboTtaTb ¢ NOA0OHLIMU UMEHAMU, eCNN
3TN MMEHa He yAOBNETBOPSIOT YCNOBUIO «BOCEMb MNOC Tpu». B cnyyae
HeobxoammMocTn paboTsl U3 npunoxeHnii MS-DOS nnn Windows ¢ darinamu,
KOoTopble co3paHbl npunoxeHuamu POSIX, cnenyet ybeontbcs, 4To
MCMOAb30BaHbl cTaHaapTHble umeHa MS-DOS.

NTFS nopoepXxmBaeT MHOMOYMCAIEHHbIE MOTOKM AaHHbIX. MIMa noToka
NaeHTUNOUUMPYET HOBLI aTpMOyT AaHHbIX B dainine. NoTokn umetoT
paspenbHble 6okMpoBKK opportunistic, 6noknpoBkn danna, pasMepsbl
pasmMelleHnsa n pasmMepbl daina, HO COBMECTHO UCMOMb3YIOTCS Kak gawn.

2.3.4. LUenoCcTtHOCTb U BOCCTAHOBMMOCTb [OaHHbIX
B ¢annoBbiX cUcTeMax

Jlo HacTogLero MoMeHTa CyLwecTBOBanu aABa Tuna GansioBbiX CUCTEM
— ¢annoBble CUCTEMbI C TOYHOM 3anucbio (careful write) n ¢annosbie
CUCTEMBI C NIEHNBOM 3anuchkto (lazy write). NTFS asngetca TpeTbuUM TUMNOM —

CoBpeMeHHbIit N'yMaHUTapHblii YHMBEpcUTeT

89



BOCCTaHaB/MBaemMorn ¢$annioBon CUCTEMON.

danoBble CUCTEMbI C TOYHOW 3anMMCbld OCHOBbLIBAIOTCA Ha uaee
BaXHOCTW COXPaAHEHWUHA COrjiacoBaHHOW CTPYKTypbl TomMa. [Npumepom
dannoBo cuctemMbl ¢ TO4HOM 3anuckto aensetca FAT B MS-DOS. dainosas
cucTema C TOYHOM 3anucbio paboTaeT cneaylowmm obpasom. Korga oHa
OCYLLECTBSET UBMEHEHME CTPYKTYPbl TOMA, TO JAaeTCs KoMaHaa ans 3annucum
Ha Amck. BonbWMHCTBO mMoamndukaumin Toma Npon3BoaaTCsa 3a OAviH pas.
3anucu Ha ANCK oNs Kaxkaon moandurkaumm Nnpon3BoaaTcs Takum o0pasom,
4yTO cOOWM cUCTEMBI MEXAY ABYMS onepauusaiMy OUCKOBOW 3anncu oCTaBnseT
TOM B pacno3HaBaeMOM COCTOSHUW C BO3MOXHOCTbIO «OXMOaemMomn»
HecornacoBaHHOCTWU. [JUCK oCcTaeTcs NPUrogHbIM A8 UMCNOIb30BaHUS.
BbinonHeHune ytunut tuna chkdsk pegko Tpebyetcsa ang gannoBor cuctemMsl
C ToyHoW 3anucblo (B FAT, Hanpumep, chkdsk Heobxoaomma TONbKO ANd
ncnpaBfieHUs nocnencTBuii cbos cuctembl U obecneymBaeT ObICTPbIN
cnocob BOCCTaAHOBJIEHUS COrnacoBaHHOCTU GailslIoBON CUCTEMBI).
HepoctatkoMm ¢annoBbiXx CUCTEM C TOYHOM 3aMUCbiO SBMSIETCA MeLSIeHHOoe
BbIMOJIHEHNE NPeobpa3oBaHHbIX B MOCeA0BaTeNIbHOCTbL onepauni 3anmcu.
OT0 npoucxoauT BCNeOcTBME TOro, YTO MepBas 3anMcb Ha AUCK O0KHA
OblTb MPOM3BEAEHA M 3aBepLLUEHA Mpexae, YEM CMOXET HayaTbCs BTOpas
3anucb U T.4. NS MOLLHbBIX KOMMNbIOTEPOB NMOAOOHLIV Noaxon, AaeT faneko
He camoe 3pPEeKTUBHOE MCMNOJIb30BAHME €ro BO3MOXHOCTEMN.

Btopon Bug ¢annoson cuctembl, Tuna FAT B Windows NT n
oonblunHcTBa Pannobix cuctem UNIX, HasbiBaeTcs CUMCTEMOM C NEHMBOM
3anucblo. ATOT TUn ObiN paspaboTaH AN YCKOPEeHUs OAMCKOBOro AoCTyna.
Tak kaKk BEPOATHOCTb BO3HUKHOBEHUS ANCKOBbLIX COOEB AOCTATOYHO HU3Ka4,
dannoBaa cuctemMa C NIeHMBOM 3anucbio pa3pabaTtbiBanacb C y4€TOM
MCNONb30BaHUA WHTENNEKTYaNbHOW CTpaTerun ynpaBneHUsa K3Wem U
obecneyeHnss cnocoba BOCCTAHOBEHUS OaHHbIX (TUna yTunutbl chkdsk) B
cnyyae cbosa gucka. Paborta ¢ gaHHbIMM NPOU3BOAUTCH 4Yepe3 bydep
cmcTeMbl BBOAA-BbIBOAA. B TO BpemMs kak nosib3oBaTeslb NpocMaTpuBaeT
KaTanorn unn YntaeT dannbl, HeOOXoANUMbIE AN 3annUCU Ha ANCK AAHHbIE
HakanMeatTCs B kalle. Takum o0pa3om, Nosib30BaTesb He A0/IKEH OXMAATb
OKOHYaHMA npouecca BbIMOoJHeHNa 3anucu. Kpome Toro, nosib3oBaTeslb
MMeeT BO3MOXHOCTb 00paLLaTbCsl KO BCEM pecypcam (arinoBoi CUCTEMSI,
KOTOpble, B MPOTUBHOM Clly4ae, MOrfin Obl ObiTb 3aHATLIMU BbINOJIHEHUEM
onepauui 3anucu. 3anmcb JaHHbIX Ha ANCK NPOU3BOAMTCS TOJIbKO B MOMEHT
HU3KOW 3arpy3ku PeCcypcoB KOMMbIOTEPA, a HE B MOCEN0BATE/IbHOM PEXMME.

Ecnn ogHn v Te Xxe paHHble U3MEHAITCS HECKOJIbKO pas, BCe
Moaudukaumm eukcupylTca B Oydepe cucTtemMbl BBOAA-BbIBOAA.
Pesynbtatom aBAseTcd 1O, Y4TO MPU U3MEHEHUU OAHHbLIX CUCTEMA LOJIKHA
MPoOn3BOAUTb 3aNnUCb Ha ANCK TObKO OAMH pad. To ecTb ¢pannosas cuctema
OTKpbIBaeT dann ogvH pas 1 ganee BbINOAHAET cpasdy Bce moaudukaumu,
nocne 4yero ¢dann 3akpbiBaeTca. Hepgoctatkom ¢annoBom CUCTEMbI C
JIEHVMBOI 3anunCblO SBNSIETCS TO, YTO B C/lydae cb6os AMcka BOCCTaHOBEHWE
DaHHbIX OyaeT 3aHMMaTb 3Ha4YMTeNbHO OOJiblle BPEMEHU, YEM MNpU
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MCMOSb30BaHMN HaroBON CUCTEMbI C TOYHOW 3amnuCbio. OTO NPOUCXOOUT
BC/IEACTBME TOro, 4TO ytmnuta tuna chkdsk gomkHa npu BOCCTAaHOBAEHUMN
NMPOCKaHNPOBAaTb BECb TOM AJ15 MPOBEPKM €ro pakTn4eCckoro COCTOSHUS.

NTFS gaBngetca BoccTaHaBnmBaemMmomn (recoverable) dannoson
cuctemoi. OHa co4veTaeT ObicTpoaericTeme hanoBo CUCTEMbI C JIEHNBOM
3anmcblo N NPaKTUYeckn MrHoBeHHoe BoccTaHoBneHme. NTFS rapanTtupyet
COrnacoBaHHOCTb JaHHbIX TOMa, WUCMNO0Jb3yd CTaHOAPTHYIO pPerncrpauuto
TpaH3akuMi n MeToapl BoccTaHoBneHuda. OHa BKAOYAET METOL NIEHMBOW
3anmcu n CUCTEMY BOCCTAHOBJIEHUS TOMA, KOTopas 0ObIYHO 3aHVMMAET OOHY
UNn ABE CeKyHAObl Nocne nepesarpy3ky komnbloTepa. Permnctpauyums
TpaH3akumu, nospongowas NTFS nponsBoamTb ObICTPOE BOCCTAHOB/IEHME,
TpebyeT 3HAYNTENBLHO MEHbLUMX 3aTpaT MO CPaBHEHUIO C GaliNoBbIMU
cucTemMaMm TO4HOM 3anuvcu. MNpu ncnonb3oBaHUM pasgena Ha OANHOYHOM
yctporictBe, NTFS no3BongeT npon3BoanTb BOCCTAHOBJIEHNE CUCTEMBI
nocne cbos, ogHaKo B pe3ysbTarte OWMOKM BBOAA-BbIBOAA HYACTb AAHHbIX
MOXeT ObITb NOTEpPsiHA. B couyeTaHnn ¢ NogaepXKKOM 3epKanibHOro OTPaXEHWS
(mirroring) nnu KOHTPOSIEM YETHOCTW C YepeaoBaHmeMm (parity stripping), 4to
BbINMOJIHAETCS OTKA30yCTOMYMBbIM aApaneepoM, NTFS mMoXeT BblogepXaTtb
nobon oanHouHbIM cboii. Pasoen NTFS ocTaetcs OOCTYMHbIM, XOTS,
BO3MOXHO, HE MOXET MCMNOoJIb30BaTbCH A9 3arpy3kn. To eCTb, Aaxe ecnu
CEKTOp Ha4vanbHOWM 3arpy3km NOTEPSIH M HEBO3MOXHA Nepeaaya ynpasneHus
KoMK cekTopa HavanbHoM 3arpy3km NTFS, KOMMAbIOTEP MOXHO 3arpy3uTb U3
Opyroro pasgena nnm gpyroro guckosoga (npu atom cb6omHbii pasoen NTFS
OyneT ocTaBaTbCH AOCTYMHbLIM).

NTFS Taicke nogaoepxmeaeT ropsyee dukcupoaHume (hot-fixing), kotopoe
nossonsieT dannoBoli cMcteMe Npu BO3HMKHOBEHUM OLLIMOKN 13-3a MA0XOro
cekTopa nepemMecTuTb UHGOPMaLUIO B OPYrOM CEKTOP U OTMETUTb
nepBoHavasbHbI/ B KQYECTBE M0X0ro. ATOT NOAX04 Npo3padveH Anas nobbix
MPUIOXEHNI, BbIMOMHSAIOLLNX ANCKOBbIE OMnepauun BBoga-BbiBoga. lopgayee
duKcrMpoBaHne NO3BONSET YCTPAHUTL CO0OLLLEHNS 06 owmnbkax Tuna «Abort,
Retry, or Fail», koTopble npouncxoaqart, koraa dannosasa cuctema tuna FAT
CTa/IKMBAETCH C MJIOXMM CEKTOPOM.

Mpn ncnonezoBaHum NTFS Ha 0TKa30yCTOMYMBOM YCTPOWUCTBE U
oBHapy>XeHUn ownbkM B OOQHOWM KOMUM KnacTepa AaHHble MOTYyT ObiTb
BOCCTaHOBIEHbI. [1510x0 knactep oTtMedyaeTcs B daiifie naoxux KiacTeposB
(Bad Cluster File) n sameHsieTca apyrum knactepom. [anee konus
rnepBOHavasibHbIX AaHHbIX 3aN1CbIBAETCHA B HOBbLIM KacTep.

Kaxpgasa onepaums BBoAa-BbiBOAA, KOTOpad M3MeEHSeT ¢ain Ha ToMe
NTFS, paccmatpuBaeTtcs $HainoBor CUCTEMON KakK TPaH3akLUA U MOXET
BbIMOJIHATLCS KaK Hegenumelii 6nok. Mpu moamndukaumm darna nons3osarte-
nem cepsuc dpanna pernctpauum (Log File Service) pukcmnpyet Bcio MHDOP-
Mauuto No NoBTopeHuto (redo) nnm otkaty (undo) TpaH3akummn. NMprUMeHnTenb-
HO K BOCCTaHoBNneHuto, redo — nHdopmaums, kotopasa coobuwaet NTFS o
NnyTaX NOBTOPEHUS TpaH3akumn, undo — 06 0OTMeHe TpaH3akLMn, KoTopas He
Oblna 3aBepLueHa uin nvena owmnoky.
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Ecnn TpaH3akuus 3aBeplueHa ycrnewHo, npom3Boamtcsa mogmdpurkaums
danna. Ecnu TpaHsakuus He 3aBeplueHa, NTFS 3akaHuvBaeT unv nponsBoanT
OTKaT TPaH3aKLMn, Cneaysa MHCTPYKUUSM B HdopMauum oTMeHbl. Ecnu NTFS
obOHapyXuBaeT OWKnOKy B TpaH3aKLMKN, TPAH3aKLMS Takke NMpPOKpy4YMBaeTcs
obpaTHo.

BoccTtaHoBneHue dairinosor cuctembl ocyuwectengetcad NTFS ouveHb
npocTo. Npu cb6oe cuctembl NTFS BbINONHAET TPU MPOxoaa: Npoxon aHanm3aa
(analysis pass), NOBTOpPHbIM Npoxon (redo pass) v Npoxon OTMEHbI (undo
pass). B TedyeHue npoxona aHanusa, Ha OCHOBaHWM MHGOpPMaumn darna
pervuctpaunu, NTFS oueHMBaeT noBpexXaAeHNe U TOYHO onpenenseT, Kakme
KnacTepbl 4OKHbI ObITb MOANDULMPOBaHLI. Bo BpeMs NOBTOPHOro npoxoaa
BbINOJIHAIOTCS BCE 3Tanbl TPAH3aKUUM OT NOCAEOHEN KOHTPONbHOW TOYKU
(checkpoint). MNMpoxon 0TMEHbI OCYLLECTBNAET BO3BPAT IIOObIX HE3aBEepLLEH-
HbIX TPaH3aKuMiA.

NenunBas nepepaya (lazy commit) — BaxkxHas ocobeHHocTe NTFS. OHa
nossonseT NTFS MuHMMn3npoBaTh 3aTpaTbl PerncTpaummn s noanepXxaHus
BblICOKOW 9 PeKTUBHOCTU. JleHnBas nepepadya nogodbHa NEeHUBOMN 3anncu.
BMeCTO ncnonb3oBaHng pecypcoB AJ11 HEMEOJIEHHOW OTMETKM TpaH3akLmMmn
KaK yCrewHO 3aBeplimBLUENCS, 9Ta MHPOpMauna 3aHOCUTCSH B K3 U
3anucbiBaeTcs B gain perncrpauum kak GoHOBbIN npoLecc. Ecnu nponcxo-
ounT cOoi [0 Toro, kak MHdopMaums o TpaH3akumm Oblna 3aperncTpnpoBaHa,
NTFS npou3senet NOBTOPHYIO MPOBEPKY TPaH3akuMn OAs onpeaeneHns ee
ycnewHocTn. Ecnn NTFS He MOXeT rapaHTupoBaTb, YTO TpaH3akuus Obina
3aBeplleHa yCrnewHo, Npou3BOANTCSH OTKaAT TpaH3akuuu. Hukakmne
He3aBepLUEeHHble MoANdUKaLMM TOMa HE NMO3BOJISIOTCS.

Kaxable Heckonbko cekyHa, NTFS npoepsieT kall, 4ToObl onpeaennTb
COCTOYHWE JIEHVMBOW 3anumcu, M OTMe4YaeT 3TO COCTOSHME B KayecTBe
KOHTPOJSIbHOW TO4Yku B dainne permncrtpaummn (checkpoint). Ecnu Bcnen 3a
onpenesieHMeM KOHTPOSbHOW TO4YKM nocnenyeTt cObon, cuctema UMeeT
BO3MOXHOCTb MPUBEAEHNS CBOEr0 COCTOSAHUS K COCTOSHWUIO, 3adUKCUPO-
BAHHOMY KOHTPOJIbHOM TOYKOW. ITOT MEeTOod Mcnonb3yeT Hanbonee
onTVMasnbHOE BPeEMS BOCCTaHOBJIEHUS, COXPaHss odepenb cobblTuii, koTopas
MOXeT noTpeboBaTbCsA B NMPOLECCE BOCCTAHOBJIEHMS.

2.4. Cnyx06a kaTanoroB

Windows NT npepgnaraeT pag MeTogoB ynpaBieHUs ANCKOM, KOTOpbIe
MOXHO MUCMONIb30BaTb AJI OpPraHM3aunn U COXPaHEeHUs OaHHbIX Ha OMCKaX.
Monb3oBaTesib MOXeT BblOpaTb, CKOMbKO PU3NYECKNX OMCKOB U pa3nesnoB
norn4yeckoro gucka Oyoet MMeTb cucTemMa: Afi opraHu3auum OaHHbIX B
pasgenax MoXeT Npou3BoanTbCs 0O0beauHeHne B ToM (Volume Set) mnnn
yepenoBaHue AuckoB (Stripe Set); ona rapaHTUPOBaHNA HAOEXHOCTU AAHHbIX
B CMCTeMe npeanaratoTcs HECKObKO BapuaHTOB 0becnevyeHns 0TKa3oyCTOoM-
4YMBOCTW; ONS NPeaoTBpaLLEeHUs NOTEPU OaHHbIX NPenoCTaBAseTCss BO3MOX-
HOCTb MCMNONb30BaHUSA APYrMX CNoCcOOOB PE3EPBHON0 KOMMPOBAHUSA U
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BOCCTAHOBJIEHUS!, TUMA KOMNMUPOBAHUS HA JIEHTY N NMPUMEHEHUSS NCTOYHMKOB
6ecnepeboriHoro nutanusa (UPS).

dunsnyecknin ANCK MOXeT coaepXkaTb OAMH UK HECKOJIbKO JIOrMYECKMUX
pasgenoB. Kaxapli pasgen nnu Habop pasnenos dpopmaTvpyeTcs Ons
onpepeneHHon ¢GannoBo CUCTEMbI Kak TOM; HasHa4yaeTCd CUMBON
auckosoga. lNepBuyHbIN pasnen — 4acTb GU3NYEeCcKoro Ancka, Kotopas MoxeT
ObITb NCNONb30BaHA ONepaLMoOHHON cnucTteMon. Kaxablii ANCK MOXET UMETb
00 YeTblpex pasfesioB, OAUH M3 KOTOPbIX MOXET ObiTb PaCLUNPEHHbIM.
PaclipeHHble pasgesbl MOryT ObiTb Pa3dduTbl Ha JIOrMYecke AMCKOBOAbI;
pas3bneHne nepBuUYHbIX PasaenoB HeBO3MOXHO. CBoOOAHOE NMPOCTPaHCTBO
B paclMPEHHOM pa3fene MOXET TakXe MCNoNb30BaTbCs A8 CO34aHUg
HabopOB TOMOB MNK APYrnX BUOOB TOMOB B LIENSX OTKasoycToymBocTu. B
crydae ecnv OUCK He COOepXUT pasgena HavalbHOW 3arpy3ku, OH MOXET
MCMNONb30BaTLCA MONIHOCTbLIO KakK pacLUMPEHHbIN pasnern.

O6bbennHeHne B TOM — NPOCTO ¢rnocob 06beaAnHEeHUsT MHOTOYMCIEHHbIX
obnacTten cBOOOOHOIrO NPOCTPaHCTBA U popMaTUPOBaHME ero B OANHOYHbIN
NOTMYEeCcKUm ANCK C OAUHOYHbIM CUMBONIOM Amckosopa. MOXHO
ncnonb3oBatb yTunauty Disk Administrator gna cospgaHna mn pacwmpeHus
00beamMHeHHoro Toma. Kaxabli 00 beaMHEHHbI TOM MOXET BKoYaTbh A0 32
obnacten cBo6OAHOro NPOCTPaHCTBA M3 OOHOTO UNN HECKONbKUX
dunsnyecknx auckoB nunu pasnenoB. O0beaMHEHHbI TOM OpraHM30BaH Tak,
4TOObI CBOOOAHOE MPOCTPAHCTBO HA OOHOM AMcke ObINO 3anosIHEHO nepeq,
Ha4yasoM MUCMNoNb30BaHMSA NPOCTPAHCTBA Ha cneayowem ancke. Micnonb3o-
BaHMEe 0ObEeAVHEHHOro TOMa He YyBenu4MBaeT AUCKOBYID 9(PPEKTUBHOCTb.
Tonbko O06bEANHEHHBI TOM, dopmMaTupyeMblin noa NTFS, moxeT ObiTb
pacwmpeHHbiM. OOGbeaVHEHHbIV TOM HE MOXET COepXaTb B CBOEM COCTaBe
3epkanbHbIX (mirrored) unm Yyepenyowmxcs (stripped) KOMMNOHEHT.

YepenoBaHue AnckoB — CNocob yBeNMYeHns ANCKOBOM 9PEKTUBHOCTH
(puc. 2.13). Co3paHune YyepeayLmxcs ANCKOB NPOU3BOANTCS C UCNOb30Ba-
Huem ytunnTbl Disk Administrator. MNogo6HbIN MeTon, yBenmMyunBaeT adhdekTmB-

= = = = =

Anex 2 Ouck 4 Buex 5

Puc. 2.13
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HOCTb N YTEHUSA N 3anucu, Tak Kak OAHOBPEMEHHO MOFYT BbINMOJHATLCS
HEeCKOJbKO KOMaHp, BBOAA-BbiBOAA. MeTon, yepeaoBaHns ANCKOB MO3BONAET
06beanHATL OT 2 A0 32 ANCKOB. Ecnn Anckn nmetoT pasnnyHble 00beMbI, TO
B kayecTBe 0O0OLLEro pasmMepa pasfenia UCMoJb3yeTcs camMblii MasleHbKNM
06beM. OcTatoueecs cBo60AHOE NPOCTPAHCTBO MOXET ObITb NCMOJSIb30BAHO
VHOMBUAYaANIbHO UM B COCTaBe 0ObeANHEHHOIO TOMA.

OG6paTuTe BHMMaHMe, 4TO YepeaoBaHMe ANCKOB OTIMYAETCS OT UCMOJb-
3yemoro Windows NT Server yepenoBaHust AUCKOB C KOHTPOJIEM MO YETHOC-
Tn. Yepeposanme amnckos B Windows NT He conpoBoxaaeTcs YepenoBaHneEM
KOHTPONS MO 4YEeTHOCTU. M3-3a OTCYTCTBUSA YepenoBaHUsS KOHTPOMS No
YyeTHOCTK nMogobHasa opraHmM3aumst KputudHa K cbosam. Ecnu nHdpopmaums
noTepsiHa, He cyuwecTByeT cnocoba ee BOCCTaHOBNeHUSA. HekoTopble
OVCKOBble apariBepbl 06ecneymBaT BO3MOXHOCTU Fropsayero GuUKCUpoBaHUs
(hot-fix) ons conencTBusa rapaHTMpPoBaHUIO 6€30MaCHOCTU AaHHbIX.

Kaxgpln pad B npouecce 3arpyskm Windows NT BbinonHaeTcs npoue-
Aypa aBTomMaTuMyeckol nposepkun. Ecnu aTta npouenypa obHapyxusaeT
«3arpsa3HeHne» ToMa, OHa aBTOMaTMYECKN BbIMONHAET koMmaHay chkdsk gns
YCTAHOBJIEHUS1 HECOrNACOBAaHHOCTU UM OWKOKM (06paTUM BHUMAHME, HTO
onsa chkdsk aensetca HopManbHbIM coobLWaTbh 06 owmbkax NPOTMBOPEYM-
BocTM ana amckoBoma NTFS, copepxaliero cTtpaHudHbin dain). Ecnn He
HalaeHbl HUKaKmMe NoBpeXaeHHble daiisibl 1 He 0OHaPYXEHO ApYrvx oLnbOoK,
TOM OTMeYaeTCs Kak YMCThbIA M NOTPebHOCTb B BbiNoaHeHUM chkdsk /f
oTtcytcTByeT. Ecnn komaHpa chkdsk pasmelwsaeTt danabl nam kartanoru,
KOTOpblE MOTEPSNN yKa3aTeNN Ha POAUTENbCKUIM Katanor, OHW MNosyyatoT
nmeHa FILE###.CHK nnu DIR###.CHK n 3anucbiBaloTCa B KaTtanor
FOUND### Ha Tome NTFS.

2.5. Be30onacHOCTb 1 OTKa30yCTOWYMBOCTb

BesonacHocTb gna Windows NT gaengetcsa yactbio TpebosaHuii k OC.
Mopenb 6e30nacHOCTU BKJIHOYAET KOMMOHEHTbI A1 YNPaBieHUs 40CTYNOM
K obbekTam (Hanpumep, K daiinam nnn pasgensembiM npuHTepam), oas
onpefeneHns Toro, KEM OCYLLECTBASIOTCS AEUCTBUS HaZ 0ObekToM, U Ans
Ha3Ha4YeHUs1 cnmcka NPOTOKOMPYEMbIX COOLITUIA.

2.5.1. Mopenb 6esonacHoctu Windows NT

Ha puc. 2.14 npepnctaBneHa mogenb 6e3onacHoctn Windows NT,
KOTOpas BK/IIOYAET CneayoLme KOMNOHEHTbI:

1. lNpoueccel Bxoga B cuctemy (Logon Processes), KOTOpble NPUHUMAIOT
3anpochbl Nonb3oBaTenen Ha BxoA B cuctemy. OHM BKIOYaAOT
HayasbHbI NHTEPAKTUBHbLIN BXO4, B CUCTEMY.

2. Pacniopsiamntesns nokanbHovi 6e3onacHocTu (Local Security Authority),
KOTOPbIM rapaHTUpyeT, YTO NONb30BaTENb MMEET paspeLleHne Ha
obpalleHne kK cucteMe. ATOT KOMIMOHEHT SBIIETCS OCHOBOM NOACUC-
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Tembl 6e3onacHocTy Windows NT. OH reHepupyeT Mapkepbl 4OCTyna
(onmcaHbl HUXe), ynpaBnseT NoauTUKOM IoKasbHOM 6e30MacHOCTU 1
obecneymBaeT MHTEPAKTMBHbLIA CEPBUC ayTEHTUdMKALMN NOSb30Ba-
Tens. Pacnopsaautens nokanbHOM 6e30MacHOCTM Takxke ynpaBnsieT
NOSINTUKOMN KOHTPONS WU PErncTpupyeT KOHTPOJIbHbIE COOOLLEHUS,
CreHepuMpoOBaHHbIE MOHUTOPOM 6E30MacHOCTU.

3.Aucnetyep 6roaxeta 6esonacHoctn (SAM - Security Account
Manager), KOTOpbI nogaepxunBaeT 0a3dy OaHHbIX 0OOXETOB
nonb3oBartens. Ata 6a3a OaHHbIX COAEPXUT MHGOpPMaLUD Mo
ooa)xeTamMm Bcex nosnb3oBaTteneit n rpynn. SAM obecneumBaer
ayTeHTudumKaumio nonb3oBaTens, KoTopas MCNoab3yeTcsd pacno-
psaaMTenemM nokanbHoM 6e30MnacHOCTH.

4. MoHnnTtop 6e3onacHocTtu (Security Reference Monitor), KoTopbIii
npoBepsieT, MMEET NN Nosb30BaTeslb Npaea A0CTyna K 00bekTy, U
oTcnexusaeT noboe npeanpuHUMaeMoe Nnonb3oBaTenemM OeNCTBME.
O6GecneymBaeT CepBMC U NPUBUIErMPOBAHHOMY M MOJb30OBA-
TENbCKOMY PeXnmMam, KOTOPbIN rapaHTUPYET OCYLLLECTBIEHME 40CTyna
K 06bekTaM TOJIbKO MOSb30BATENAM U Mpoueccam, UMELWUM
HeobxoavMble paspeLUeHus.

BmecTe 3T1 KOMMOHEHTbI M3BECTHbI Kak noacucTtemMa 0e30nacHOCTH,
KOTOpas ABASETCH UHTErpasabHON NOLCUCTEMON, TaK Kak BO3OENCTBYET Ha
onepaunoHHyto cuctemy Windows NT B uenom.

Mopenb 6e3onacHocT Windows NT paspaboTtaHa B COOTBETCTBUWU C
ypoBHeM C2, onpegeneHHbIM MuHuctepcTBom obopoHbl CLLIA. Hanbonee
BaXkHble TpeboBaHUsA ypoBHA 6e3onacHocTu C2 nepevyncneHbl HUXe:

— Bflagernewy, pecypca (Hanpumep, ¢anna) 4OIKEH MMETb BO3MOXHOCTb

ynNpaenaTb JOCTYNOM K PECYpCy;

— onepaumoHHas cMcTemMa A0oJKHa 3almLLaTb 00bekTbl OT HECAHKLMO-
HMPOBAHHOMO MCMOJIb30BaHWA OPYrMMK mpoueccamun. Hanpumep,
cucTeMa A0JKHa 3almiaTth NamMsaTb Tak, YHTOObl ee CoAePXKMMOE He
MOTJI0 4uTaTbCHa Nocne O0CBOBOXAEHUS MPOLECCOM, U Moche
yoaneHus daina He gonyckatb obpalleHns K gaHHbiM dainna;

— nepen nosy4YeHMeM AOCTyna K CUCTEME KaxAbl MONb30BaTENb
DOKEH MaeHTudunUmMpoBaTb cebsl, BBOOSA YHUKaNbHOE UMS BXO4a B
CUCTEMY M Maposb (yHMKanbHaa CTPOKa CMMBOMIOB, BBOAMMAA AN4
aBTOpM3auMn OOCTyNa U PerucTpaunn; BaxHOEe CPeAcTBO 3aLUUTHI;
naposb CNYXWUT OJis OrpaHnu4yeHus Bxoda B CUCTEMY M OOCTyna K
KOMMbOTEPHLIM cucTteMam U pecypcam). Cuctema goskHa ObiTb
cnocobHa MCNosb30BaTb 3Ty YHUKANbHYIO UAEHTUOUKaALUIO OIS
KOHTPONA OENCTBUIM NOJSIb30BATENS;

— aAMUHUCTPATOP CUCTEMbI AO/KEH MMETb BO3MOXHOCTb KOHTPOJIS
CBsI3aHHbIX ¢ 6e3onacHoCTbiO coObITMiA (audit security-related events).
JocTyn K 9TUM KOHTPOJIbHbIM OAHHbIM OOJ/IKEH OblTb OrpaHuUyeH
aAMUHNCTPATOPOM.
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— cucTemMa AoJKHa 3almiaTh cebs OT BHELLHErO BMeELLATeNbCTBA TMNa
MoAMDUKALUM BbIMOHAIOLWLENCS CUCTEMbI UIN XPaHUMbIX Ha OUCKE
CUCTEMHbIX (PannoB.

OcHoBHOI uenbio mogenu 6esonacHocTu Windows NT gasnsiotcs
KOHTPO/Ib N yNpaBfieHne O0CTynom K obbektam. Moaenb 6e30nacHOCTU
XPaHUT MHDOPMaLMIO 19 KaXA0ro Nofib30BaTenNs, rpynnbl Nosb3oBaTenein
n obbekta. OHa MOXeT naeHTUdOUUMPOBaTbL NMOMbITKU AOCTyNa, KOTOpble
coenaHbl HEMOCPEACTBEHHO MOJSIb30BaTENEM, WU Te, KOTOPbIE CAENaHbl
KOCBEHHO MporpamMmMon unm ApyruMm npouLeccoM, BbIMOJHALWMMCSA B
nHTepecax nonb3oBartens. Windows NT Takke oTcnexvBaeTr n ynpasnser
OOCTYNOM Kak K BMOMMBbIM MOJb30BaTeNsgIM obObekTamMm MHTepdelica (Tvna
dannoB U NPUHTEPOB), Tak U K HEBUAMMbIM 00beKTaM (Turna npoLeccoB U
MIMEHOBAHHbIX KaHasoB).

Kpome aToro, Mmogens 6€30nacHOCTU onpeaenseT He TOJIbKO 0OBbEKT, K
KOTOPOMY OCYLLECTBNSETCS 0OpaLleHne, HO 1 cnocob foctyna. AAMUHUCTPa-
TOP MOXET Ha3HavyaTb pa3peleHus (permissions) nosb3oBaTensamMm u
JIoKanbHbLIM rpynnam — rpynnam, KOTopbiIM MOXHO MpeaocTaBndaTb npasa
U MPUBUNETMN UCKTIOYUTENBHO ANg pabounx cTaHuuni. MpuBunerusa
MO3BONIFET NOMb30BATENIO BbINOMHATL ONPEeaeNEHHbIE OENCTBUS B CUCTEME.
MpuBunerun NpegocTaBnsdiOTCHd CUCTEME B LENOM B OTAM4YME OT Mnpas
[OCTyna, NPMMEHUMbIX K ONpeaenéHHbIM obbekTam. Mpusunernmn moryt
BK/tOYaTb B ce0s y4ETHbIE 3annCK MONb30BaTENEN N rnobGasnbHblie FPynnbl
(rpynnbl, KOTOPbIE MOTYT UCMOJIb30BaTbCS B COOCTBEHHOM OMEHE, cepBepax
1N pabounx CTaHUMSAX OOMEHa U OoBepsiiowmx AomMeHax. Bo Bcex cnydasx
rnobanbHas rpynna uMeeT NpenoCcTaB/ieHHbIE MPaBa v NPUBUIETNN U MOXET
CTAHOBUTbLCS YJEHOM JOKaNlbHbIX FPynn) AOBEPAEMbIX OOMEHOB —
NnpeaocTaBAaTb UK 3anpeLLaTb AOCTYN K OTAEeNbHbIM 06bekTaM. Hanpumep,
MO OTHOLUEHMIO K onpeneneHHoMy dainy nonb3oBaTeNto MOryT ObiThb
Ha3Ha4veHbl cneaylowme paspeweHns: Read (4teHune); Delete (yoaneHwue);
Write (3anucb); Change Permission (paspeweHnue moandurkaummn); Executive
(BbINONHEHME); Take Ownership (MoHOMOBHOE Mcnonb3oBaHne); No access
(oTcyTcTBME pOCTYyNA).

CnocobHOCTb Ha3HavyaTb Pa3peLLEHMs M0 YCMOTPEHMIO BnagenbLa (Mnm
Opyroro nonb3oBaTtens, UMEKLLEro Ha 9TO pa3pelleHne) Ha3biBaeTcs
KOHTPONMPYEMbIM ynpasneHnem goctynom (discretionary access control).
AOMUHUCTPATOPbl MOTYyT HasHayaTb pas3peleHns MHOAUBUAYaNbHbIM
rnosb3oBaTeNnaM UanM rpynnamM (B LLensgx CONpPOBOXAEHUS XenaTesbHO
Ha3Ha4YMTb paspelleHns rpynnam). Hanpumep, aogMMHUCTPATOP MOXET
ynpaenatbe goctynom kK katanory REPORTS, npepoctasnag GROUP1 goctyn
Ha yTeHne n GROUP2 pocTyn Ha 4TeHue, 3anucb 1 moandukaumio.

BoamoxHocTn koHTpons (auditing) Windows NT no3Bong0T 3anmcbiBaTb
cobbITNA C Uenblo PUKCUPOBAHMUSA MOMbLITOK AO0CTyMa Nofib30BaTens K
ob6beKkTam, pasHOBUAHOCTY NPOM3BOAMMOrO AOCTYMa U ero yCrnewHoCT! Un
6e3ycnelwHocTN. [na yCTaHOBKM KOHTPOJS Ha KOMMbiOTepe MNoJfib3oBaTeslb
OomKeH NnpuMeHaTb onumn Auditing n Security B nporpammax User Manager,
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File Manager, Print Manager n gpyrux ytunutax. Patotasa ¢ aTumm
WHCTPYMEHTaNIbHbIMWU CPeACTBaMU, NOJSIb30BaTEs/b MOXET ONpeaensTb TUMbI
KOHTPONMpPYEMbIX COObITUI, KOTOpble HEOOXOAMMO BK/OYATb B XXYpHas
6e3onacHoCcTU. JOoNONHUTENLHYIO MHDOPMaLMIO MO YCTAHOBKE NapamMeTpoB
KOHTPONSA C MOMOLWbIO MNEPEYUCITIEHHbIX NPOrpamMmMm MOXHO HamTwu B
nokymeHTaumm k Windows NT.

Monb3oBatenn NaeHTUAUUMPYIOTCS CUCTEMOW C MOMOLLLIO uaeHTudn-
KaTopa Oe3onacHoctu (SID — Security ID) - yHWKanbHOro MMeHMW,
MOEHTUOUNLNPYIOWErO 3aperncTpupoBaHHOro nonb3dosatend. oeHtuon-
kaTop 6e30MacHOCTM MOXET UAEHTUPUUUPOBATL MHAMBUAYANLHOIO
noJsib30BaTENS WX rPynny, YHUKaNeH BO BPEMEHU U NPOCTPAHCTBE, TO €CTb
CyllecTBOBaHME OBYX OAMHAKOBbLIX MOAEHTUDUKATOPOB GE30MACHOCTMU
HEBO3MOXHO. Korga nonb3oBartesib OCYyLWEeCTBAGEeT Bxoq, B cuctemy, Windows
NT co3gaeT cooTBETCTBYOLWMIN Mapkep goctyna. OH BkoYaeT naeHTudmka-
Top 6e3onacHOCTU A1 NoNb30BaTeNs, MaeHTudnkaTopbl 6e30NacHOCTN OJ1s
rpynn, K KOTOPbIM NOJIb30BATEb MPUHALIEXUT, a TaKXe APYryio nHpopmMaumio
TUNa UMeH Nonb3oBaTend v rpynn. B gononHeHne K aToMy, Kaxabli Npouecc,
KOTOPbI BbIMNONIHAETCS OT MMEHM 3TOro NMosb30BaTeNsl, OyaeT UMETb KOMUIO
€ero mapkepa gocryna.

Windows NT o0OpaljaeTcsa K naeHTugunkatopy 6e30nacHOCTU BHYTPU
Mapkepa O0CTyrna nonb3oBaTtesid, Koraa nosib3oBaTesb AeNnaeTt MornblTKy
obpatntbcs Kk 00bekTy. [na onpeneneHnst Toro, MMeeT M NoAb30BaTeNb
paspellueHne Ha 3TOT A0CTYM, uaeHTudmnkaTop 6e30nacHOCTM Nob30BaTENS
COMOCTaBNSIETCS CO CMUCKOM paspeLleHnin Ha JOCTYN K OObeKTy.

Mpexae yem nonb3oBaTeslb CMOXET cAenaTtb 4YTo-mMbo B cUCTEME
Windows NT, OH O0/KEH MPOM3BECTM BXOL B CUCTEMY C YKa3aHUEM UMEHU
1 naponsa. Puc. 2.15 nnniocTpupyeT MHTEPaKTUBHbBIA NPOLECC BXOOa B
cuctemy ong Windows NT.

HavanbHbI npouecc Bxoga B cuctemy ansg Windows NT nHTepakTuBeH,
T.€. N0Nb30BaTENb A0/KEH BBECTM MHMOPMALMIO C KNaBuaTypbl B OTBET Ha
ONanoroBoe OKHO, oTOBpaxeHHoe onepauMoHHOW CUCTEMOI Ha 3KpaHe.
Ha ocHoBe npenctaBneHHOW nosib3oBatenem nHoopmaumm Windows NT
paspeLllaeT nnu 3anpeLltaeT JOCTy.

Hunxe npepncraBneH nepedyeHb LWIAros, 3a4eMCTBOBAHHbLIX B Mpouecce
WHTEPaKTUBHOIO BXO4a B CUCTEMY:

Monb3oBatesnb HaxnmaeT kKoMOuHauuio knaesuw <Ctrl>+<Alt>+<Del>
ons ysegomnenmna Windows NT. 9ta koMmOuHauua knaeBull nepeq,
BXOJOM B CUCTEMY 3aluuLiaeT OT NporpaMm Turna TPOAHCKOrO KOHS,
KOTOpble MbiTAlOTCA BblAaTb cebs 3a onepauMoHHYI CUCTEMY U
HesnerasbHO 3adUKCUPOBaTb UMS NOML30BATENSA U €ro NapoJib.
[Mocne BBOAA MOJSIb30OBATENEM MMEHM M MApOSa NPOLLEeCC Bxoda B
CUCTEMY BbI3bIBAET pacnopsanTens nokanbHoOn 6e30nacHOCTu.
Pacnopsgutens nokanbHoM 6e30MacHOCTM 3arnyckaeT Ha BbIMOJIHE-
HMe COOTBETCTBYIOLWMI nakeT ayTeHTudukaumm (autentification
package).
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AyTEHTUDUKALMOHHBI NakeT nNpoBepseT 6a3y OaHHbIX OAXEeTOB
nonb3oBaTens Ans onpeaeneHuvs, aBAseTcs M OIKET NOKaNbHbIM.
Ecnu 310 Tak, nMa 1 naposfib CPaBHUBAIOTCH C COAEPXALLMMUCS B
6a3e gaHHbIX O0oKeToB nonb3oBartens. Ecnu HeT, 3anpalumBaemblIit
BXO[, B CUCTEMY NepeanpeCcoOBbIBAETCA albTEPHATUBHOMY ayTEHTUON-
KauMoOHHOMY nakeTy. Takum oOpa3oM NPoOBOOUTCSH aBTOpuU3auue,
T.e. NpOBepKa PerucTpaunoHHon nHbopmMaumm O Nosib3oBaTene.
Perncrpaums BeinosHaeTcs Ha paboyeli CTaHUUW N Ha KOHTPoJIiepe
oomeHa (nNpu perncTpaumm B OOMEHE).

Mocne Toro kak 6omxeT noaTeepxxaeH, SAM (KoTophili BnageeT 6a3om
OaHHbIX OIOOXETOB MOMb30BATENS) BO3BpaALLaeT UAEHTUGUKATOP
6e3onacHoOCTU nosib3oBaTens n naeHTuduKkaTopsl 6€30MacHOCTU
BCEX rnobasibHbIX FPynn, K KOTOPbIM NPUHAANEXUT NoNb30BaTEb.
AyTEHTUOUKALMOHHBIM NakeT CO3[aeT CeaHC BX0Aa B CUCTEMY WU
Janee nepenaet 9T0T CeaHC U MAeHTUdMKaTopbl 6€30MacHOCTU, CBS-
3aHHble C MOJIb30BaTENIEM, pPacnopsaauTeNnto fokanbHoi 6e3onac-
HOCTW.

B cnyyae ecnu BxoA, B CUCTEMY OTKJIOHEH, CEaHC BXO4a B CUCTEMY
yoanseTcs 1 nNpoLeccy Bxoda B CMCTEMY BO3BpallaeTcs owmnbka. B
NPOTMBOMOJSIOXKHOM Clly4ae CO3[aeTCs Mapkep AOCTyna, KOTOPbIN
copepXunT naeHtndurkatop 6€30nacHOCTU NONb30BaTENS N NOEHTU-
dukaTopbl 6esonacHocTn rpynnsl Everyone v gpyrux rpynn. Mapkep
[OCTyna Takxe COOEepPXWUT npaBa Nofib30BaTeNd, Ha3HAYEHHbIEe
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COBOKYMHOCTU MAEHTUPUKATOPOB Be30MacHOCTU. ATOT MapKep
[OCTyna BO3BpalLL@eTcsd MpoLeccy Bxoda B CUCTEMY CO CTaTyCcoOM
ycnewHoro (Success).
+ CeaHCc BXx0ga B cucTteMy Bbi3biBaeT nogcuctemy Win32, 4ytobbl
co3gaTb MPOLECC N NPUCOEOMHUTL Mapkep AocTyna K MpoLueccy,
co3paBas, Takum 06pa3om, cybbekT ans 6ioaxKeTa nonb3oBaTens.
Mocne kKoppekTHOro Bxoda npoueccy o60N04kM Nonb3oBaTend
nepepaetca mapkep poctyna. MHpopmaumsa aToro mapkepa gocrtyna
OTpaxaeTcs Ha BCEX OeNCTBUSX NOb30BaTeNs UK NoObIX BbIMNOJHAEMbIX B
MHTepecax nonb3oBaTensa npoueccax. OObIYHO JOCTYyn K O0ObEkTy
onpenensieTcs Ha OCHOBaHUKM CpaBHEHUS MHOPMaLMK O NOAb3oBaTeENE U
rpynnax, cogepxauielica B mMapkepe AocTyna, C pas3peleHusmu,
nencteyowmMn ong oobekta. OgHako HEKOTOPLIE ONepaLmn, BbiMOHAEMbIE
NMosib30BaTeNSgAMU, HE CBA3AHbI C OTAENbHBIMY 0ObekTamMu. Hanpumep, MoxeT
noTpeboBaTbCs, YTOObI OnpeaesieHHbIE NONbL30BATENN MMENN BO3MOXHOCTb
perynsapHoO co3pasaTb pe3epBHble Konum mHdpopmauum cepsepa. IdTu
nonb30oBaTeNM A0JKHbl OblTb CMOCOOHbLI BbINONHATL paboTy 6e3 y4yeTa
paspeLlleHnii, KoTopble OblNM YCTAHOBMEHbI 1S apXMBUpPYyeEMbIX (alinos. B
NoAo0OHbIX Cy4asix agMUHUCTPATOP MOXET HadHavyaTb crneuuasnbHble npaBsa
nonb3osartens (user rights, nHorna HasbiBaemMble NpuBMnerusmm — privileges),
KOTOpblE [AlOT MOAb30BATENSIM UMM rpynnamMm AOCTyn K cepsucy. Npumep
YCTaHOBKM MpaB Nosib30BaTens rnokasaH Ha puc. 2.16.

PesepBHOe KonmpoBaHue ¢annioB 1 KaTanoroB, 3aKpblTUE CUCTEMBbI,
BXO[, B CUCTEMY HE B WMHTEPAKTUBHOM PEXMME, U3MEHEHNE CUCTEMHOIO

User Rights Policy

Computerr BHY

Right L‘han_ge the spstem time : I

Grant To:

Power Users

O Show Advanced User Rights

Puc. 2.16
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BPEMEHN — BCE 9TO MPUMeEpPbI NpaB NONb30BaTENd, ONpenesieHHbIX
Windows NT. CyliecTByeT Takke MOHATME TUPAXMPOBAHUA KaTaJsloOros,
T.€. aBTOMaTU4YECKOro KOMMpoBaHWs rnaBHOro Habopa kaTasoros ¢ cepeepa,
Ha3blBAEMOIr0 CEPBEPOM 3KCMopTa, Ha BbiOpaHHbIe cepBepbl nnn padoyne
CTaHUuMM (Ha3blBaeMble KOMMblOTEPAMU MMMOPTA) B TOM XEe UAN OPYyrom
nomeHe. TupaxupoBaHue ynpouwaeT nognepXnBaHne UOAEHTUYHOCTU
HabopOB KaTaNOroB Ha HECKOJIbKMX KOMMbOTEPAX, TaK Kak CNeauTb Hago
TOJIbKO 32 rnaBHbIM HabopoMm. Painbl TUPaXUPYITCA Kaxablii pas npu
Do06aBneHn B katanor akcnopTa UM Npu COXPaHEHUU B HUX U3MEHEHUIA.

CybbekT (subject) — COBOKYNHOCTb Mapkepa AOCTyrna nosib3oBaTens u
NPUNOXeHna, OEeNCTBYIOWEro B MHTepecax nonb3oBatensa. Windows NT
MCMONb3YET CYOBLEKTHI A OTCNEXNBAHUS U YNPABEHUS paspeLleHsaMmn ons
BCEX BbINOJIHAEMbIX MONb30OBaTeNeM nporpamMm. Korga nporpamma mnm
MPOLLECC BbIMOJIHAIOTCA B MHTEpecax Nojib3oBaTend, CYMTaAeTCsd, 4TOo
BbINOJIHEHME MPOU3BOAUTCH B KOHTEKCTe Ge3onacHocTu (security context)
aToro nonb3oBaTtens. KOHTeKCT 6€30MacHOCTM ynpaBageT AOCTYMNoOM
cybObekTa K 0O6bekTaM M CEPBUCY CUCTEMbI. na peanusaumm Moaenu
«knuenT-cepeep» Windows NT apxutektypa 6e3onacHocty Windows NT
BKJIIOYAET ABa kjlacca CyObEKTOB:

1. llpocToii cybbekT (simple subject) — npouecc, kKoTopomy Obi
Ha3HayeH KOHTeKCT 6e30MacHOCTM, Korga COOTBETCTBYOWMIA emy
nonb3oBaTeNb OCYLECTBUI BXOo4 B cucTemy. He pencrtsyeTt
MPUMEHNTENBHO K 3aLUMLLEHHBIM CEPBEPAM, KOTOPbIE MOIYT UMETb
Opyrmx cybbekToB B Ka4eCTBE K/IMEHTOB.

2. CybbekT cepBepa (server subject) — npouecc, BbIMOJHAEMbIA Kak
3alMLLEeHHbIN cepBep (Tuna noacuctemsl Win32) n umetowmin gpyrve
CcyObeKTbl B Ka4yecTBe KMEHTOB. B 3aToM cnyyae cyObekT cepBepa
0ObIYHO MMEEeT KOHTEKCT 6€30MaCHOCTU KIMEHTA, MHULMWPOBABLLETO
LENCTBUS.

Boobuie, npu 3anpoce cepBepa vYepes 3alMlEHHYIO NOACUCTEMY
Mapkep AocTyrna cybbekTa MCNonb3yeTcs BHYTPU cepBepa, YToObl onpeae-
NNTb, KTO NPOM3BEN 3anpocC, 1 PeLUNTb, UMEET NN 3anpallrBaloLLas CTOPOHA
[OCTaTo4YHblE NMpaBa A0CTyna A9 BbIMNOJHEHWS 3anpalunBaemMoro AercTBuS.
Windows NT no3BonsioT O4HOMY MNpoLeccy 3auMcTBOBaTb aTpuOyThl
6e30MacHOCTN APYroro 4yepes TEXHUKY, Ha3blBAEMYIO BOMOLWEHNEM
(impersonation). Hanpumep, npouecc cepBepa 00bIHHO CTAHOBUTCS BOMJI0-
LEeHMEM MpoLIeCCa KIMEeHTa NPU BbIMOHEHUN 330a4M C 3aJENCTBOBAHMEM
006bLEKTOB, K KOTOPbIM CepBep B OObIYHOM cUTyaumn He MMeeT JocTtyna. B
cueHapun, nokasaHHOM Ha puc. 2.17, KIMEHT OCYLLECTBASET AOCTyn K
ob6bekTy cepBepa Windows NT.

MepBas HUTb B NpoLEecce — HUTb ynpasneHnda. OHa OXXMOAEeT NonyyYeHns
RPC 4yepe3 MMEeHOBaHHbIA KaHan. OTa HUTb He SBNSEeTCS BOMJIOLEHMNEM
OpYyrMx NpoueccoB, NO3ToMy Ntobas npoBepka NPaBUIbHOCTU AOCTyNa 3TOM
HUTWM OyOeT BbIMOJSIHEHA HA OCHOBaHWK MEPBUYHOIO Mapkepa npouecca.
BTtopas HUTb npouecca obpabdaTbiBaeT BbI3OB OT KiMeHTa. dTa HUTb
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3aupeHHBIl Npouece cepeepa

Hwro 1 — HuTe ynipasnennn RPC
{Omagalive B WmeHOBAHHOM KaHane) a@““ﬂﬂlﬁ
{cnanbaosaHue maprep npoyecca) MAPKeP ROCTYRA
Hute 2 — pabovan nute RPC Ma
pERp RUCTYNA:
{ObpaboTka BLGOBA KNWeHTA)
(BonnouteHwe knueHTa) ENAOHTA

Hure 1 — paGouan kume RPC
{Hepabouce coctoaHue)

Puc. 2.17

npon3BoauT 06paboTKy C BPEMEHHBLIM WUCMONIb30BAaHMEM MapKepa AoCcTyna
KnneHTa ¢ TeM, 4YTOoObl BbINONHATLCS C pPaspelleHnaMn O0CTyrna KianeHTa
(T.e. KOHTEKCT OEe30MacHOCTU kKNneHTa). B TeyeHne BpeMeHU BOMIOLEHMS
nobas npoBepka MpaBUIBHOCTU AOCTyNa 3TOW HUTU OyAeT BbIMOJIHEHA B
KOHTeKCcTe 6e30MacHOCTU KNnMeHTa. TPeTbst HUTb B 9TOM CLIEHAPUN — HEAKTUB-
Has paboyast HUTb, HE ABNSIOLLLASACS BOMJIOLLEHNEM OPYrMX NPOLECCOB.
Bce nmeHoBaHHble 06bekTbl B Windows NT, a Takxke HeKoTopble Henme-
HOBaHHbIE MOTYT OblTb 0ObekTaMu 6e30nacHOCTU. ATpnOYThl 6He30MacHOCTU
onsg obbekTa OMUChLIBAOTCHA OECKPUNTOPOM Oe3onacHocTu (security
descriptor). Heckpuntop 6e3onacHOCTVM 0ObekTa BK/OYAET YeTbipe 4acTu
(puc. 2.18): 1) noeHtndurkatop 6esonacHOCTN BnaaenbLa, KOTOpbI yKasbl-
BaeT NoJib30BaTeNs UKW rpynny, ABASIOLWMXCS BNagensuemMm oobekra. Bnage-
neu, 06bekTa MOXET UBMEHSATb pa3peLleHns ocTyna ans 00bekTa; 2) NOeHTU-
dukaTop 6€30MacCHOCTU FPYNMbl, KOTOPbIA MCMONL3YETCHA TONBLKO NOACUCTE-
Mo POSIX n urHopupyetcsa octanbHor yacTtbio Windows NT; 3) kKoHTponu-
pyembliii cnncok ynpaenenma goctynom (ACL — access control list), koTopblii
NOEHTNPUUMPYET, KakMM MOMb30BaTENSM U rpynnamM AaeTCs UK HE OAETCS
paspewieHne goctyna. KoHTponupyembin ACL ynpasnseTcsa BnagenbLEM
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[

daitnosbiit 06bOKT

®ain: STATUS.DOC
Directory D\REPORTS
Owner SallyMor

Kortponmpyembiit ACL:
Grant, (All) SaltyMgr
Grant (RW) AnnM
Grant (R) Everyone

Cucremunit ACL:

Audit (R) Everyone

Puc. 2.18

006bekTa; 4) cuctemHbin ACL, KOTOpPbI yNpaBngeT CUCKOM reHepupyeMbIX
CUCTEMOI COOBLUEHNIN KOHTPONS.

CucteMHble ACL KOHTPONMPYOTCS aaMUHUCTPaTopamMmn 6e30MacHOCTU.

Kaxabin ACL coctonT u3 anemMeHToB ynpasneHus poctynom (ACE —
access control entries), kKoTopble cneUNOUUNPYIOT JOCTYN UK pa3peLleHns
KOHTPONS MPUMEHUTENIBHO K OOBLEKTY AN OTOENbHOro Mofib3oBaTens um
rpynnbl. CyuwiectBytoT Tpy Tvna ACE: aga Ans KOHTPOJIMPYEMOro yrpaBieHus
OOCTynoM n oaviH ans 6e3onacHocTn cuctemMbl. KoHTponupyembimu ACE
ansatoTca AccessAllowed n AccessDenied. COOTBETCTBEHHO, OHM ABHO MNpe-
[OCTaBASIOT 1 OTBEpPraT AOCTYN AN NOAb30BaTENS UKW FPYNNbl N0Nb30Ba-
Tenen. CywecTBYyET BXHOE OT/IMYME MEXAY MYCTbiM KOHTponmpyembim ACL
(He umetowmm B cBoem cocTtaBe ACE) n obbektom 6e3 kKakoro-nmbo
koHTponupyemoro ACL. B cnyyae nyctoro kKoHTponmpyemoro ACL Hukakorm
[OCTyn $IBHO He npenocTaBnseTrcs (T.e. AOCTYN HESBHO OTKJIOHeH). [ng
ob6bekTa 6e3 ACL He cyLLLECTBYET KakoM-nNnbo 3amThl (T.e. NPeaoCTaBnseTcs
nobol 3anpaluvBaemblii 4OCTYM).

SystemAudit npenctaBnsetr cobon ACE 6e30nacHOCTU CUCTEMBbI,
NCNOJIb3YEMbIN A1 XPaHEHUS XypHana 6e30nacHOCTM (Tuna Toro, KTo
obpauiaeTcs K KOHKpeTHbIM dainam), reHepmMpoBaHna N permcTpaumm
coo00LeHnr koHTponsa 6e3onacHocTn. Kaxapii ACE BktoyaeT Macky AocTyna
(access mask), koTopas onpeaensetr BO3MOXHble gencTteus (puc. 2.19).
PaspelueHns npegocTaBnsioTCa UAv OTKIIOHSAOTCS HA OCHOBAHMKN 3TOM MaCKu
poctyna. OgHa M3 BO3MOXHbIX aHanornmm Ans mMacku pgoctyna -
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Mecka apcrye
ang-olisexros Tuna X
P
ng OnemeHT ynpasneHua
e ppmynou,nm SiD123 OBbexTV
3 Ex] Paopeuetus: Tun: X
3 X Read ACE
1 B3 Wiite
hNo
:E Exmute mE
I No ACE
Puc. 2.19

Pa3HOBUOHOCTb MEHI0, 13 KOTOPOro BbibpaHbl NPeaoCTaBeHNs U OTKIIOHEHS
paspeLleHni.

Cneumnduyeckue Tmnol (specific types) BkaHYaloT napamMeTpbl 4OCTyNa,
KOTOpblE MPUMEHSIOTCS CneuuanbHo K 9ToMy Tuny obbekTa. Kaxapid tmn
obbekTa MOXeT UMeTb A0 16 cneunduyeckux TMnoB aoctyrna. CoBOKYNHOCTb
cneuymduyeckux TUNOB AOCTyna ansg cneundunyeckoro Tuna obbvekTa
Ha3blBaeTCd crneundpun4eckom Mackom poctyna (specific access mask;
onpegenseTcs B MOMEHT onpepenerHns Tuna oobbekTta). Hanpumep, daiinb
Windows NT nmeloT cnegyowme cneundunydeckme tunel goctyna: ReadData
(uteHne panHbix); WriteData (3anunce gaHHbix); AppendData (npncoeanHenme
naHHbIX); ReadEA (pacwumpeHHoe vteHune); WriteEA (pacwuvpeHHas 3anmce);
Execute (BbinonHeHue); ReadAttributes (uteHue aTtpnobyrtoB); WriteAttributes
(3anucb aTprbyToB).

CTtaHpapTHbIE TUMbl OTHOCATCS KO BCEM 0ObEKTaM 1 COCTONAT U3 Cleayto-
wmx paspewennit goctyna: SYNCHRONIZE — ncnonb3dyetcs ons CUHXpOHM3a-
LMM OOoCTyna M NO3BOJNIEHMS MPOLLECCY OXuaaHus obbekTa gas BbiBOAA
coobuwaemoro coctosHua; WRITE_ OWNER — vcnonb3yeTcs Ans HazHavyeHus
Bnagensua 3anncu; WRITE_DAC — ncnonb3yetcs ans npeaoctaBieHns unm
OTKJIOHEHMS A0CTyNa Ha 3anuck anga koHTponupyemoro ACL; READ_CONTROL
— NCMNONb3YEeTCH AN NPenoCTaBNEeHUs UK OTKIIOHEHUS JOCTyNa Ha YTeHue
ons pgeckpuntopa 6e3onacHocTv u Bnagensua; DELETE — ucnonb3yetcs
0N NPefocTaBfeHnst UM OTKIIOHEHUS OOCTyNa Ha yaaneHue.

OO6bekTbl MOTYT ObITb KNacCUdUUMPOBaHbI Kak KOHTEMHEPHbIE U
HekoHTeriHepHble. KOHTENMHepPHble 00BbEKTHI (TMMNa KaTanora) MoryT JIOrMYecku
coaepxaTtb Apyrve 0O6beKTbl; HEKOHTEHepHbIe 06bekThl (Tuna daina) Apyrmx

CoBpeMeHHbI M'yMaHuTapHbIii YHUBEpCUTeT

104



00beKkToB He cogepxaT. 1o ymonyaHuio, Npy co3gaHnuM HOBbIX OOBLEKTOB
BHYTPU KOHTEHEPHOro 06bekTa HOBble 0OBLEKTLI HAcnenylT paspeLleHns
13 poamTenbckoro obbekTa (parent object). na cnyyas ¢ainnos v katanoros,
Korga nonb3oBaTeflb U3MEHSIET pas3pelleHns katanora, 9TM U3MeHeHUs
pacnpoCTPaHATCS Ha kKaTanor n ero dannbl (cnegyer 3aMeTuTb, YTO 3TO
OyneT coenaHo TOMbKO NMpu BblOpaHHOW onuun Replace Permissions on
Existing Files — nepeHoC paspelleHnii Ha cywecTByowme ¢ainnbl), HO He
NEPEeHOCATCS aBToMaTUYeCKN Ha CYLLLEeCTBYIOLWME noakartanoru u nx cogep-
Xumoe. [nga NnpyMeHEHUsT N3SMEHEHHbIX Pa3peLlleHni K CYLEeCTBYIOLLUM
nogkatanoram m mx dannam Heobxoammo BbIOMpaTb onuunto Replace
Permissions on Subdirectories (nepeHoc paspellueHnin Ha nogkaTanoru).
Korpga nonb3oBaTenb nbiTaetca ob6patntbes k 06bekty, Windows NT
CcpaBHMBaET MHpopmMauuio 6e30MacHOCTM B Mapkepe A0CTyna nofib30oBaTens
¢ HdopmMaumeit 6e3onacHOCTU B AeckpunTope 3awmTbl oobekTa (puc. 2.20).

Cytuexr OGbexT
[3anpoc acctyna

mewﬂ MoHuT Paapelue+un
C IH Geaonac:gpcm 4 X Read

Onpepenarve
noctyna

Puc. 2.20

3anpawmBaemada macka goctyna (desired access mask) cosgaertcs ons
cyObekTa Ha OCHOBaHMWM TuMNa [OCTyna, KOTOPbIA MONb30BaTENb MbITAETCs
nofyynTb. OTa 3anpalwmBaemasl Macka AocTyna, oObl4HO co3aaBaemas
npunoXxeHnem nonb3oBatenst, cpaBHMBaeTca ¢ ACL obbekTa (Bce obLiue
Tnnbl goctyna B ACL oTobGpaxaloTcs kak cTaHOapTHble 1 cneuudunyeckne
TUNbl 4OCTYyMNa).

Windows NT Bk/o4yaeT BO3MOXHOCTU KOHTponsa (auditing), KoTopbin
nosib3oBaTeslb MOXET MPUMEHATb ans cbopa MHPOpMaLMN OTHOCUTESNBHO
TOro, KakMum o6pas3omM MCNob3yeTcs cuctema. 3T BO3MOXHOCTU Takxe
NMO3BONSAIOT KOHTPONMPOBATbL COObLITUSA, CBA3AaHHbIE C ©6E30MacHOCTbIO
CUCTEMBI, NAEHTUGUUMPOBATbL NloOble HapyweHns 6e30NacHOCTU U
onpenensTb CTeneHb U MecTornosioXeHne nobdoro noBpexaeHus. YpoBeHb
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KOHTPONVPYEMBbIX COObITUIN KOPPEKTUPYEM AN LOCTUXXEHUS MaKCUMasbHOIO
yOOBNeTBOpPeHMs noTpebHocTel Noboii opraHn3aunn. HekoTopble opraHmnaa-
LMW HyXOaloTcs B HEOOJbLIOM KOJIMYECTBE KOHTPOJIbHOM MHMOPpMaLmn, B TO
BPEMS Kak Apyrve rotoBbl MOXEPTBOBAaTb HEKOTOPOMN 3PEOEKTUBHOCTLIO U
OMCKOM-NPOCTPAHCTBOM 719 NOSyYeHUs OEeTanu3npoBaHHON nHdopmaumn,
KOTOPYK MOTMYT MCMOJIb30BaTh AJ15 TWATeIbHOro aHanmM3a cuctembl. OTMETUM,
YTO MPU OCYLLECTBJIEHUU KOHTPOJSA BO3HUKAIOT ONpefesieHHble 3aTpaThl
PECYPCOB CUCTEMbI N1 KaXA0N OCYLLECTBNAEMON MPOBEPKU.

Windows NT MoXxeT oTcnexmBaTb COObITUS, CBA3aHHbIE HENoCcpencT-
BEHHO C OnepaumoHHON CUCTEMOW WU UHOMBUAYAJIbHLIM MPUIOXEHNEM.
Kaxpoe npunoxeHne MOXET Ha3HayaTb COOCTBEHHbIE KOHTPOJMPYEMbIE
cobbiTna. Onpegenenns aTux cobbITUI A0OABNAIOTCA K PEECTPY B MOMEHT
YCTaHOBKWM npunoxeHus Ha komnbtotep ¢ Windows NT.

KoHTponupyemble coObITUS pPacno3HaATCA CUCTEMON MO UMEHMU
Bbl3BaBLUEr0 COObLITME MOAYNS (KOTOPbIA COOTBETCTBYET Crneundrnyeckomy
cobbITMIO, 3anMcbiBaeMOMY B peecTpe) U mnaeHtudukaTopy cobbitus. B
JOMOJNIHEHNE K OTOOPaXEHUIO COObLITUIA MO UX MOeHTUdUKATOPaM, XypHan
6e3onacHocTn B Event Viewer nepeymcnseT nx no Kateropusim.

BHyTpu mapkepa poctyna npouecca Windows NT otcnexwuBaeTt
cnepywouyto nHbopmaumio: naeHtnoukatop 6esonacHoctn Gropxerta
nonb3oBaTens, KOTOPbIN Obl 3afelcTBOBaH NpuU BXOLE B CUCTEMY;
noeHTudukaTop 6e30nacHOCTM rpynn 1 COOTBETCTBYIOLLME aTpUOyThI rpynm,
B KOTOPbIX MONb30BaATENb SABNSAETCSH YIEHOM; MMeHa MpUBUNErni,
Ha3HAYEeHHbIX U NPUMEHSEMbIX MOJSIb30BATENEM, A TaAKKE COOTBETCTBYIOLLME
UM atpubyTbl; NOeHTUOUKATOP ayTeHTUdMKAUUM, Ha3HA4YaEeMbI B MOMEHT
BXOJa NnoJib30BaTesisi B CUCTEMY.

2.5.2. MexaHusmbl oTtkaszoyctonumsoctn Windows NT

Windows NT Server npennaraeT HECKOJIbKO MEXaHU3MOB OTKA30YyCTOW-
YMBOCTU: NMOAAEPXKKY KOMMPOBAHUSA Ha NeHTy (ooctynHa un gna Windows NT
n Windows NT Server); ncnonb3oBaHne MCTOYHMKOB GecrnepebonHoro
nutaHua (UPS); 3epkanbHoe konupoBaHue auckoB (disk mirroring);
nybnvposaHue anckos (disk duplexing); YyepefoBaHMe OUCKOB C KOHTPOJIEM
no yetHocTn (disk stripping with parity). HekoTopble n3 aTMx MexaHM3mMoB
MOTryT UCMNONb30BaTbCA COBMECTHO C M0G0 paifioBOn CUCTEMOI; HEKOTO-
pble — TONbKO C onpeaeneHHbIMU dainoBeiMu cuctemamu. OrpaHndeHns
paccmMaTtpuBaloTCs B ClieAylouwmnx pasgenax, noapoOHO OnucbiBalOLWMX
MexaHn3Mbl 0Tkasoyctondmsoctn B Windows NT.

3epkanbHOE KOnMupoBaHve Avcka — MEeTopn 3awuTbl NpoTuB cOoeB
XecTkoro aucka. Jliobasa darnosasa cuctema, Bknodas FAT, HPFS u NTFS,
MOXET MCMNOJIb30BaTh 3epKasibHOE KOMNMPOBaHMe OMCKOB. s 3epKanbHOro
KONMMPOBaAHUS OUCKOB MCMONb3YITCHA ABa pas3fesna Ha pasfiInyHbIX
ONCKOBOAX, YMpPaBisgeMbIX OOHUM KOHTPO/JEPOM Aucka. Bce paHHble
NEepPBMYHOro pasgena aBToMaTUYeCKM KOMUPYIOTCS BO BTOPUYHbLIA pasgen.
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Takum 06pa3om, Npu BO3HUKHOBEHUK COOSI MEPBUYHOrO OMCKA HUKakKme
JaHHble He TepsitoTcs. BmecTo cboiiHoro pasnena npon3BoamTCs UCMNoab30-
BaHME BTOPUYHOro paszgena agucka. [na npakTM4eckoro MCnosib30BaHUS
3epkalbHbIli pa3gen co3gaetcsd 0O0blHHO C TEM XE pa3MepoM, 4TO U
nepBUYHbIN. 3epkasbHbIi pasaen He MOXEeT MMEeTb MeHbluun pa3mep. B
cnyyae ecnu 3epkasbHblii pasgen MMeeT 60MbLLMIA pa3Mep, AOMNOIHUTENbHOE
MPOCTPAHCTBO HEe 3adeliCTBYETCS.

Jy6bnvpoBaHve ANCKOB — WUCMNONb30BaHWE 3epKasibHOro KOMnpOoBaHUS
ONCKOB C MPUMEHEHUEM OOMNONHUTENbHOro agantepa Ha BTOPUYHOM
anckosope. OT1o obecneynmBaeT OTKa30yCTOWYMBOCTbL U npu cboe
KOHTpOepa 1 nNpu cboe amcka (MCnosib3oBaHME HECKOJIbKMX aaanTepos,
COEAVHSIOLWMXCS C OOAHUM OMCKOBOAOM, He nopaepxuBaeTcs). Kpome
obecrneyeHnss 0TKa30yCTOMYMBOCTN, AyONIMPOBaHME OMCKOB MOXET TakXe
MoOBbICUTb 3pPEKTUBHOCTb. M0oA0OHO 3epKalbHOMY KOMNMPOBAHUIO,
nybnvpoBaHMe BLIMONHAETCS HA ypoBHe pasgena. [Ons onepaumoHHOMN
cuctembl Windows NT He cywecTByeT pasnmuua mMexny 3epKasibHblM
KONMMpoBaHMeM 1 oybnmpoBaHMeM. DTO NPOCTO BOMNPOC MECTOHAXOXOEHUS
Opyroro pasgena.

YepenoBaHne AMCKOB C KOHTPOJIEM YETHOCTM — METOA, NMPU KOTOPOM
HEeCKOJIbKO pa3fesioB 00beauHATCA B OTAENbHbIA 1OrMYeckmnini NpUBOL
(nogo6HO onMcaHHOMY paHee YepenoBaHMIO OUCKOB).

B paccmaTtpuBaemMom cnyvyae AO0/MKHO MPUCyTCTBOBaTb OT 3 Ao 32
OnckoB. [Ina Kaxgoro 1u3 AVUCKOB O0/MKEH co3haBaTbCd pas3gen npuMepHo
0AMHaKoBOro obvbema. Aucku mMoryt ObiTb MOOKIOYEHbI K OAHOMY MU
pa3nuyHbIM KOHTpoepam. MNpennoyvTuTensHO Ucnonb3oBaHue amckor SCSI,
Tak Kkak B Mnpouecce BOCCTaHOBJIEHMS OaHHbIX MOryT OblTb NMPUMEHEHbI
yNy4lEeHHblE BO3MOXHOCTW BOCCTAHOBJIEHUS Tuna nepeoTobpaxeHus
nnoxoro 6noka. JaHHble YepeayTcs Yepe3 BCE UCMOJIb3YEMbIE Pa3AENbI.
B pononHeHne C gaHHbIMKM YepeayeTcd Takke mHpopmaums KOHTPONS
yeTHOCTU. NHDOpMaLMs KOHTPOMS YETHOCTU — OObIYHBIA BaNT KOHTPONS
YEeTHOCTM MO CTpoke mnum ctonbuy. Hanpumep, Nnpeanonoxum, 4To
yepenoBaHue ocylecTBAseTca ong natm guckoB. Onga ypoBHSa 0
NPUCYTCTBYIOT Yepenyowmeca nonockl 0 Ha gucke 0, 1 Ha aucke 1, 2 Ha
ancke 2, 3 Ha ancke 3 1 Nonoca KOHTPONS YeTHOCTM Ha gucke 4. Pazmep
rnonockl (06bIMHO Hal3blBaeMblli GakTOPOM YepenoBaHus — striping factor)
npuHuMmaeTcs paBHbiM 64 K6. Pasmep nonocbl KOHTPONS YETHOCTU paBeH
pas3mMepy nonochbl AaHHbIX. [ng cnepyrlowen CTPOoKM nosioca KOHTPOS
YeTHOCTM HaxoauTca Ha amcke 0. [laHHble coaepXaTcs Ha OCTasNIbHbIX AMCKAX.
Tak Kak NonoCbl KOHTPONS YETHOCTU HE COCPELOTOYEHbI HA OOHOM OUCKE,
HUKAKOW OOMHOYHbIN cOON He BO3AeNCcTBYyeT Ha paboTocrnocoBHOCTb
CUCTEMbI; KPOME TOro, 3arpy3ka paBHOMEPHO pacrnpenesneHa.

Mpu ncnonb3oBaHuM N0OOK N3 OTKA30YCTOMYMBBLIX AVNCKOBbLIX CXEM,
Windows NT ucnonbadyeT gpaneep FTDISK.SYS, koTopbIli nonyyYaeT KOMaHAbI
1 OTBEYaAET COOTBETCTRBYIOLWMM 06pa3oM Ha OCHOBaHWM MHGOpMaLmMm o Tune
MCMNOoNb3yeEMOro MexaHn3ma 0TKa30yCTOM4MBOCTU. Takmm obpas3om, korga
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dannoBasg cuctemMa reHepupyeT 3anpoc ansa yteHus dparmeHta danna,
HOpManbHaa OUCKOBad cMcTemMa MnoJslyd4aeT 3anpoc n3 ¢GaisioBor CUCTEMbI
1 nepepaet ero gpareepy FTDISK.SYS.

Mpouecchbl 06HapYyXXeHMs OLWMOOK M BOCCTAHOBMIEHMSI O4YEHb MOXOXWN U
ON9 3epKasbHOrO KOMMPOBAHUS, 1 AN YHepeaoBaHUs C KOHTPOIEM YETHOCTW.
KoHKpeTHas peakumst CUCTEMbI 3aBUCUT OT XxapakTepa BO3HMKLLEN NPOBIEMbI.
HapylweHHbii Habop (broken set) onpenenseTca, ecnu B KaKOW-TO MOMEHT
ON9 OOHOrO WN HECKONbKUX Pa3fefioB, y4aCTBYIOLLUMX B 3epKajlbHOM
KOMMpoBaHUM Unn oyoenMpoBaHun, He MOXeT ObiTb MPOU3BEAEHA 3aruchb;
9TO TakXe PacnpoCTPaHAEeTCd Ha HEBO3MOXHOCTb 3anucu aig YepeaoBaHng
auckoB. Mpu obHapyxeHnn oMbk BBOAA-BbIBOAA B NEPBbLIN pas, cuctemMa
BbIMOJIHAET HEKOTOPbIE CheunanbHble Npoueaypbl C LENbI0 UCNPaBUTb
cutyauuio. lNMepBbIM CUCTEMHBIM LENCTBUEM GABSIETCA NepeoTobpaxeHue
(remap) cboiiHoro cektopa. Windows NT genaet nonbITky nepeoTobpaxeHus,
€CNN AMCK OcHalleH koHTposiepom SCSI. SCSI-ycTporicTBa paspaboTaHsl
Tak, 4ToObl NOAAEPXKNBATL KOHLENUMIO NepeoTobpaxeHns. bnarogaps atomy
SCSI-ycTporicTBa XopoLuo paboTaloT B Ka4eCTBe 0TKa30yCTOMUMBbLIX YCTPOCTB
(obpartnTe BHUMaHME, YTO HEKOTOPbIE GUKCUPOBAHHbIE XXECTKME ANCKM TakKe
NnoAOEPXMBAIOT KOHLLEMNUMIO nNepeoTobpaxeHuns; HO nogobHasa noaaepxka
He onupaeTcs Ha cTaHaapT). Ecnu amck He nopaepXkueaeT oTobpaxeHue
cexkTopa uam ecnu Apyrue nonbITK NCNPaBAeHns CUTyauum TepnaT Heyaady,
B >XKypHas pernctpaumm cobbiTin 3aHOCUTCS cepbe3Has owumbka (high severity
error). COoiHbI pa3aen HasbiBaeTcs noasucLumnm (orphan). BaxHo o6paTtutb
BHMMaHUE, 4TO pUKCUpoBaHME MOABUCAHUSA pasaena NpoucXoauT He B
npouecce 4YTeHUs!, a TOMbKO B MpoLEecce 3annucu. ATO BbI3BAHO TEM, HTO
yTeHMe He MOXET BO3LENCTBOBATb HA OMCKOBbIE OAHHbIE; BbIMNOJIHEHME
006paboTkM MOABUCAHUSA ABASETCS JINLIHUM.

B npouecce nHuymanmsaunm CUCTEMbI, €CNIM CUCTEMA HE MOXET
onpenennTb Kaxapli pasaen 3epkanbHoro Habopa, B XypHan perucrpaunm
COObITUIA 3aHOCUTCSA Cepbe3Has owunbka M UCMONbL3YETCS OCTaBLUUIACS
pasfnen 3epkanbHOro Habopa. Ecnv pasnen aBngeTcs 4acTbio YepenyoLmnxcs
OVNCKOB C KOHTpPOJiEM YETHOCTWU, TO B XypHan perucrpaumm cobbiTuin
3aHOCUTCS cepbes3Has oLmnobKa 1 pa3aen oTMedaeTcd kak nogsuclunii. Janee
cuctema npogomkaet GyHKUMOHMPOBAHME C UCMOb30BAHNEM CBOMCTBEH-
HblX €l 0TKa30yCTOWMYMBbIX BO3MOXHOCTEN. Ecnm He onpepensioTcyd Bce
pasgenbl BHYTPM Habopa M akTuBM3aums NpvBoAa He NPOW3BOAUTCSH, TO
pasgenbl He OTMEeYaloTCs kak noaBucLluve. OTO MO3BONSIET CHU3UTbL BPEMS
BOCCTAHOBJIEHUS M3-32 MNPOCTbIX HEUCMPABHOCTEN, TUNa OTCOeANHEHUS
uenoukm SCSI ot komnbloTepa. lNocne Toro Kak pasgen oTMeYeH B Ka4eCcTBe
noABUCLLEro, cucTeMa NponomkaetT PyHKUMOHMPOBAHME, NOKa 3aMeHOomn
aucka unm OocTynHOro pasgena He OyneT paspelleHa npobnema u
rapaHTUpoBaHa 0TKa30yCcToM4MBOCTb. Habop ¢ noaBuCLUMM KOMMOHEHTOM
He SBNSETCS 0TKa30ycTonymBbIM. Crneayilowmin 0Tkas B Habope MOXET CTaTb
(1 ¢ 6ONbLLOWN BEPOATHOCTLIO CTAHET) NPUYMHON NOTEPU OAHHbIX.
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2.6. ADMMHNCTPUPOBaHNE U MOHUTOPUHI
2.6.1. AgpmuHuctpupoBaHne Windows NT

YYETHBIE 3AMNCK NOJIb3OBATEJIEN. YueTHble 3anvcu nonb3osaresneii
(user accounts) — ocHoBa 6e3onacHocTn Windows NT. Bce npoucxoasiiee
B cetn Windows NT MOXHO npocnegmTb A0 YH4ETHOM 3annucu nonb3oBaTend,
BbINOJIHNBLUEro HEKOTOPOE AencTBue. MOXHO NpocneanTb N 3a HECaHKLUMO-
HUPOBAHHOW [EATENIbHOCTbID. PaccMOTpMM y4YeTHble 3annucu noapobHee.
Tak kak B Windows NT peanuzoBaHa MoAesib pasrpaHndeHns LOocTyna Ha
YPOBHE Mosib3oBaTeNel, a He PecypcoB, agMUHUCTpaTop 00sA3aH co3aaTtb
YYETHYIO 3anuCbh A1 KaXA0ro nonb3oBaTenNd, Xenarwero noay4mTs OCTyn
K ynpaengembiMm OC pecypcam. Korga nonb3oBaTeslb PerucTpypyeTcs B
cucteme, SAM CcpaBHMBAET NMPeaOCTaBNEHHYIO MHDOPMALMIO C UMEIOLLLENCSA
B 6a3e yyeTHbIX 3anucen. Ecnm ayteHTudwmkauma npowna ycnewHo, LSA
co3paeT A1 NoNb30BaTeNd YHUKaNIbHbIM Mapkep JocTyra (security token),
KOTOPbLIN NPUMEHAETCH N9 KOHTPONd NMPUBUAErMA U pa3pelueHun
noJsib3oBaTens.

B 3aBucmmocTu OT peann3oBaHHOW B ceTW MOAeNn OOMEHOB
(cywiecTByeT Takxkxe NMOHATME AOMEeHa Y4Y4ETHbIX 3anucem — gOoMeHa, B
KOTOPOM XPaHATCH YY4ETHbIE 3anncKy Nosib3oBaTenen npu OTCYyTCTBUN KakmxX-
MbBOo pecypcoB) NOJIb30BATENb MOXET MMETb HECKOJIbKO YYETHBIX 3anucen
C pasnMyHbiM YPOBHEM A0CTyna Kk paboymm rpynnam M gomeHam. 3Tta
MHpOPMaLNA MOXET HAXOANUTLCA Ha KOMMbIOTEPE MOJSib30BaTENs (B Clydae
y4eTHOW 3anumcu anga paboyei rpynnbl), a Takke Ha CepBepe UM KOHTponnepe
nomeHa Windows NT. BaxHo, He rae oHa HaxoOuTCs, a Kak UCMOJIb3yeTCs.

YyeTHaqa 3anmcb NonNbL30oBaTENd ONpenendeT Ofs HEro paspeLleHmne Ha
DOCTyn K pecypcaMm. PaspelueHns kaxaoMy KOHKPETHOMY Mofib30BaTesto
naet agMuHucTpaTtop. JocTyn K pecypcy BO3MOXEH, TONbKO €Cnu y
nosib3oBaTenss ecTb HeobXxoOuMble pa3pelleHnd. YYeTHble 3annucu Takxe
npumeHsioTca B Windows NT ona BegeHus aygurta — audit trail (nposepku
3NEMEHTOB ynpaBneHus cuctemomn). CylecTByOT Takke MOHATUS ayauTa
KaTanorosB (OTCNEeXMBaHUA NCNOJb30BAHUA OOHOIM0 WM HECKOJIbKUX
KaTasioroBs) U ayauTta MPUNOXEHUIN (perncTpaumm codbiTUi, CBA3AHHbIX C
MOMbITKON OTKPbITb KOY peecTpa Wan M3Bfedb U3 Hero nHdopmaumio).
CyuwecTtByeT BOSMOXHOCTb NMpocneanTb 3a O60MbLWMHCTBOM acrnekToB
MCMOJSIb30BaHMSA PECYPCOB; B XXypHane cobbiTuii (Event Log) MOXHO yBUAETS,
B pe3ysibTaTe Kakoro AeCcTBUS Nosib30BaTesNs NosiBUIACh 3anmncb 0 COObITUN.
MopobHas noeHTUdUKaUUsa okadbiBaeT HEOLLEHVMYIO NMOMOLLL B TOM, YTOObI
0BHAPY>XMTb U OCTAHOBUTL MOTEHLMANBHOIO 3/10YMbILLSIEHHMKA.

TUMbl YYETHbLIX 3AMUCEN. B Windows NT noggepxwvsaioTca Osa
OCHOBHbIX B1OA Y4ETHbIX 3anmcent: rnobansHblie (global) n nokaneHbie (local).
FnoGanbHaga y4€THaa 3anucb — 0OblYHAs YYETHAs 3annchb NMonb3oBaTens
B JOoMallHeM OoMeHe. Ecnm B ceTu CcyllecTBYeT HEeCKOJSIbKO OOMEHOB, TO
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npeanoYTUTEsNbHO, YTOObI KaXKObI MNOIb30BaTE b B CETU UMEN OAHY YYETHYIO
3anucb 1 TONILKO B OQHOM AOMEHE; A0CTYN NoNb30BaTeNs K pecypcam apyrmx
[OOMEHOB O0JIKEH OCYLLECTBATLCA HEPES CUCTEMY AOBEPUTENbHbBIX OTHOLLIE-
HUN. [loBepuTesibHbleé OTHOLWWEHUA - Pa3HOBMAHOCTb CBA3M MeXay
OOMEeHaMmn, npegycMaTpuBaioLw,as BbiNOMHEHWE ayTeHTUdUMKaunm, korpa
nonb3oBaTeslb, UMEes Y4EeTHYIO 3arnncb TONIbKO B OAHOM [OOMEHE, MOXET
obpallaTtbcs Ko Bcen ceTu. JloBepalowmin AOMeH — JOMEH, NpeaoCTaBs-
IOLWWA O0CTYM K CBOMM pecypcam MNosb30BaTeNnaM ApPYrnx, AOBEpPSeMblX,
nomeHoB. [loBepseMbii JOMEH — OOMEH, NMOJIb30BaTENN KOTOPOro MOryT
OCYLLECTBNATL AOCTYN K pecypcamM Apyrux, OOBEPSIONX, JOMEHOB. 3Tn
YYETHbIE 3anuCK pacnonaralTcs B «gomaluHem» (home) gomMeHe nosb30-
BaTenNs U MOryT UCMNOMb30BaThLCA AS19 AOCTYyNa K pecypcam Apyrux JOMEHOB.

JlokanbHble y4yeTHbleé 3anucu HasHayalTCa TEM MoJb30BaTEeNaAM
OOMeHa, 4buX rnodanbHbIX YY4ETHbIX 3anncen HeT B goBepsemom (trusted)
ooMeHe. Takme yyeTHble 3annucu ayTEHTUOUUMPYIOTCS TONIbKO HAa OCHOBE
MHpopmMayunum Ha TOM KOMMbIOTEPE, FAE NPOUCXOAUT permcTpaumg.
JlokanbHble y4eTHbIE 3aNNCKM MOXHO MCMOMb30BaTh TOSILKO B TOM AOMEHE,
roe oHu ObINM COo3daHbl; UX HEeNMb3sa NPUMEHATb O A0CTyna K pecypcam
Opyrux, noBepsieMbix OOMeHOB. Kak npaBuno, nokanbHble 3annucu HYXHb
ona nonb3osatenenn WW mn LAN Manager.

AYTEHTUDUKALUNA. Komnbtotepebl ¢ Windows NT, He yyacTByloLme B
OOMeHe, MCnonb3yloT cuctemHbln cepeuc Netlogon, 4To6bl o6paboTaThb
3anpoc Ha perucTpauunio Ha NokaJibHOW MaluuHe W, ecnu HeobXxoaumo,
riepenatb pernctpaumoHHsie daHHble (logon information) Ha cepBep nomeHa.
Netlogon Tupaxunpyet nodble nameHeHnss 6a3 AaHHbIX 6e30MacHOCTH,
BkJo4as 6as3bl gaHHbIX SAM 1 LSA, Ha Bce KOHTposnnepbl gomeHa. CepBuc
Netlogon, paboTatowmin Ha cepeepe Windows NT, CMHXPOHM3UPYET CBOIO
0a3y AaHHbIX B CreayloLmMx cnydasx: npy nepBoi yCTaHOBKE KOHTposiepa
OOMEHa; Korga CHOBa BK/lOYAETCHA B paboTy OTK/IOYEHHbIA KOHTPOIEP
OOMeHa, a ero XypHasn permcrpaumm nameHeHuin nepenonHeH. Netlogon
Takke oObpabdaTtbiBaeT 3arpochkl HA perncTpauuvio n n3snekaeT MHGOPMaLMIO
13 6a3bl gaHHbIXx SAM. Mpu pernctpaumm nob30BaTesNs Ha KOMMbLIOTEPE, HE
asngdoLemcs KoHTposnepom gomeHa Windows NT, cuctema nposoauT novck
KoHTposnepa gomeHa (discovery process). Ecam koMmnbloTep He y4acTBYET B
nomeHe, Netlogon npekpauiaet o6paboTKy 3anpoca Ha PErMCTPaLMIO.

CBa3b MeXay CUCTEMHbBIMU KOMMOHEHTAMU ABYX CETEBbLIX KOMMbIOTEPOB
¢ Windows NT Bcerpa ocCywecTBAgeTcs No 3awmeHHoOMy kaHany. OH
co3paeTcs npyv NoOMoWM KomMOuHaUMK COOBLLEHUA «BOMPOC-OTBET»
(challenge-and-response), reHepupyemMblix 1 obpabaTbiBaeMblX CEPBUCOM
Netlogon o6omx KOMNbLIOTEPOB, M UCMOJNb3YEeTCA A9 Nepenayn BbI30BOB
npouenyp API, nmen nonb3oBatenenm n nx 3awmdpoBaHHbiX naponen. Ana
obecneyeHns 6e30NacHOCTU MOC/e YCTAHOBIEHUS 3aLUMLLEHHOr0 KaHana
Netlogon ucnonb3yeT cneymnanbHble BCTPOEHHbIE YyY4E€THbIE 3aMUCU:
Workstation trust accounts — No3BONSAT HAXOAALLENCS B AOoMeHe paboyei
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CTaHUMM NPOBOANTb CKBO3HYIO ayTEHTUdMKALMIO NpU 0OpaLLeHnmn K cepBepy
nomeHa Windows NT; Server trust accounts — obecneduBaloT cepBepy
Windows NT BO3MOXHOCTb MONYy4YnTb OT KOHTpOJIiepa AomMeHa Konuio 6asbl
JaHHbIX raBHOro nomMmeHa; Interdomain trust accounts — no3BoONSIOT CeEPBEPY
Windows NT npoBoauTb CKBO3HYO ayTeEHTUdMKALMIO Npyn 0O6paboTke 3anpoca
Ha perncTpaymio, NoCTyNMBLLErO U3 APYroro AOMeHa.

CkBo3Hasi ayTeHTngukaums (pass-through security) npumeHsaeTca Toraa,
KOrga SlIoKaJibHbI KOMMNbIOTEP OKa3blBAETCHA HE B COCTOSAHUM ayTEHTUDULN-
poBaTb Y4EeTHYK 3anmcb. ViIMa nonb3oBaTtend M ero naposb nepeparTcs
cepepy Windows NT, koTopblii cam OyaeT nNbiTaTbCq NPOBECTU ayTEHTUDU-
Kaumo. [nsa KoppekTHOM paboTbl 3TOr0 MexaHn3amMa HeobXxoaMMo, YTOObI Ha
Kaxporn paboyein ctaHuMn gomeHa dyHKunoHmpoBann cepeucekl Netlogon u
Workstation. MNpn atom nokanbHbin cepBuc Netlogon HanpaengeTr 3anpoc
yOaNIeHHOMY N OXMOaeT OT Hero oTBeTa.

YMNPABJIEHVE YHETHbIMU SANNCAMW. PASPELLEHUA N MPUBUJTEMN.
Ona ynpasneHus ydyetHbiMn 3anncamm B Windows NT MOXHO 1MCMnofb30BaThb
User Manager nnu User Manager for Domains. 3T1 npunoxeHus UMeroT
rpaduyecknii nHTepdenc n no3BONAI0T KOHTPOIMPOBATL BCE NapamMeTpbl
y4eTHbIX 3anucen. C nomowbio User Manager MOXHO ynpaBfsaTb ayauTOM,
0o06aBnNATb, NUBMEHATbL U YAANATb y4yeTHble 3anumcu. Cneanyet obpatuTb
BHMMaHME Ha OLHO CYLLEeCTBEHHOE pas3nmyve Mexay MpuBUIeruaMmu um
paspelueHusamu: rnpusuierum (rights) oTHOCATCA K CUCTEMHBIM 3aa4aMm, a
paspeLieHus (permissions) — K o6bekTam.

CyulecTByeT ABa Buaa npusuneruii — obsi4Hele (regular) (tabn. 2.5) u
AorosHuTesibHble (advanced). Bce OHM JaloT nosib30BaTesiio BO3MOXHOCTb
BbINOJSIHATb HEKOTOPbIE OOLLECUCTEMHbLIE 3a[ayun, HaANpUMep, U3MEHNATb
HaCTPOMKM COBMECTHO MCMOJIb3YEMOrO MPUHTEPA, NPOBOOUTL Pe3epBHOE
KOMMPOBAHWE N BOCCTAHOBNEHWE AaHHbIX. [pu paboTe ¢ nporpammon User
Manager vnu User Manager for Domains Bbl 0093aTeNbHO CTOJIKHETECH C
TakKnuMy NPUBUNIEMUSIMU, CMbICST KOTOPbLIX BHavane OyaeT HEernoHATEH.

PaspelueHns npumMmeHsioTcs s A0CTyna K KOHKPEeTHbIM 00bekTaMm,
Hanpumep, ¢annam, katasoram Wim npuHTepam. TUNUYHOE paspelleHune
OTKPbIBAET AOCTYMN K KAKOMY-HUOYAb KaTtanory uin npuHtepy. HazHaveHvem
paspeLleHnin 1 ynpasieHneM MU 3aHUMaeTCs coagatesb (creator) nnu
Bnagened (owner) obbekta. TONbKO CUCTEMHbIA aAMUHUCTPATOP MOXET
nepeonpenennTb YCTaHOBJIEHHbIE pa3pelleHnsd 1 TOJSIbKO Mocfie Toro, Kak
OH BCTYNUT BO BnageHue (takes ownership) o6bekToM. o coobpaxeHnsm
6e30nacHOCTM cMeHa Bnagenbua o6bekTa GUKCUPYETCS B XypHane
perncrpaumm.

OO6bIYHO NPUBUAErNN NOJNIbL30OBATENEN MMEIOT NPUOPUTET NEPEL
paspelweHnaMmm Ha pocTtyn. okaxem 3TO Ha KOHKPETHOM npuMepe C
rpynnamMmuy nofb3oBaTeNen, KOTopble paccMmaTpuBaloTcs Huxe. loka xe
MMeinTe B BUAY, YTO rpynnbl — 3TO NPOCTO 0ObeANHEHNS MONb30BaTeNen ¢
obuwummm npusunervamMmun. NycTtb nonb3oBartenb U3 rpynnbl Backup Operators
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Tabnuua 2.5

OObI4HbIE NpUBUIIErM NOJSIb30BATENEN

[TpuBuerus IMo3BomsieT
Access this computer from [ToncoenuHATHCS K KOMITBIOTEPY MO
network cetu
Change the system time YcraHaBIMBaTh CUCTEMHOE BPEMS
Back up files and directories | BolmonHATh pe3epBHOE KOIMHPOBAHUE
Force shutdown from a Y maneHHo BBIKITIOUATh cucTeMy. He
remote system peayr30BaHO

Bxomuts B cucTeMy ¢ MOAKITIOUEHHON K
JTAHHOM MaIllMHE KJIaBUATYPBI
VYcranaBnmmuBath mapaMmerphbl ayInTa,
MPOCMATPUBATH U OUMIIATH KypHAT
be3onacHoctH (Security Log)
BrInmomHATE BOCCTAHOBIIEHUE C PE3CPB-
HOHI KONUU

3aBepmarh paboTy onepalioHHOMN
CHUCTEMBI

Berynate Bo BnameHne oObeKTamu, Ko-
TOPbIE, BO3MOXKHO, ITPHHAJIICHKAT APY-
MM T10JIb30BATEIISIM

Log on locally

Manage auditing and
security log

Restore/lies and directories

Shut down the system

Take ownership of files and
objects

NPOBOAMT PeE3EPBHOE KOMMPOBaHWE cUCTeMbI. Ecnn kakon-Hmbyab opyroi
nonb3oBareslb Co34an Karanor v 3anpeTtus AOCTYN K HeEMY 4jieHaMm 3TOW
rpynnbl, Nt0O0N M3 HUX BCE PaBHO CMOXET €ro MnoJjlyduTb Ha OCHOBaHUU
MPUBUNETNN HA BbINOJIHEHME PE3EPBHON0 KOMNMPOBAHUSA, TEM CaMblM
rnepeonpenendsa paspeLleHns, HadHa4yeHHble BagenbLemM uny cosparenem
katanora. [JeiicTBUTENIbHO NO3BOoJIsioLAs BCTyNaTb BO BNageHne obbektamm
npuBunernsa Take ownership of files and objects no ymMoOnyaHuio MMeeTcs
TOJIbKO Y CUCTEMHOro agMmHucTpartopa. OgHako, Kak 1 BCAKy APYrylo, 9Ty
NPVBUAETMIO MOXHO Ha3Ha4nTb Nt0OOMY NOIb30BATENIO.

rPYNMbl MONb30OBATENEW. Monstue rpynmsi (group) B Windows NT
no3BosisieT HasHayaTb Habopbl pas3peLlleHnii 1 NPUBUNETNIA HECKONbKUM
nosnb3oBaTensaMm ogHoBpeMeHHO. Korga rpynne npenocTaBisgeTcd
paspelueHme um npuBuierngd, OHM aBTOMaTtn4yecku PacrnpoCTPaAHATCA Ha
BCEX BXOASAWMX B Hee nonb3oBaTenen. [Ana onpeneneHnsa rpynn u
ynpasnaeHus umm cnyxat nporpammbel User Manager vnmn User Manager for
Domains. B Windows NT ncnonb3yeTtcs Tpy Buaa rpynmn — rziobasibHeie (global),
nokasbHbele (local) u crieymansHele (special). TnobanbHble rpynnbl cogepxxaT
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y4eTHble 3annucu Nosb3oBaTesnen TONbKO U3 TOro A0MeHa, rae OHU CO34aHbI.
Hukakue rpynnbl He MOryT BXOAUTb B rnobanbHble. nobanbHbiM rpynnam
MOTYT NPEenOCTaBNATLCH pa3pelleHnus U NpuBUNEerum, OTHOCALWMECH K
COAEPXaLLMM X OMEHAM U TEM JOMEHaM, KOTOPbIM OHU OOBEPSIOT. ITO
yooOHoe cpencTBo, 4TOOblI 9KCNOPTUPOBaTh 0O0bEeAVMHEHNS MONb30BaTENEN
B ApyrMe OOMEHbl Kak eguMHoe uenoe.

B Windows NT Tpu rno6asnbHble rpynmnbl CO30AI0TCS MO YMOJYAHMUIO!
Domain Admins, Domain Users n Domain Guests. lNepBoi npenocTaBngaeTcsa
npaBo U3MEHSATb ONpefesieHHbIE XapakTepPUCTUKN JOMEHA U YNPaBNATb UMN.
Y BTOpOM npaB MeHblUe, YTO OrpaHnymMBaeT BO3MOXHOE YynpaBJieHUs
nomMeHowMm. MNocnegHasa rpynna, Domain Guests, UMeeT eLle MeHbLUME NpaBga,
Tak Kak npefHasHayeHa ansg BPEMEHHbIX NOb30BaTENEN CETU.

JlokanbHble rpynnbl coAepXaT y4YeTHble 3anMcu Nnofib3oBaTenem u
rno6anbHble rpynnbl 4PYrMxX A4OMEHOB. JlIoKanbHOM rpynne MOXHO HasHavatb
rnpasa TOJIbKO MO OTHOLWEHUIO K AOMAlIHEMY OOMEHY, U OHa MOXEeT
MCMNOMb30BaATLCH TOJILKO HA TOM KOMIMbIOTEPE, rae co3gaHa. pu yctaHoBke
Windows NT B ponu cepBepa CO30aeTCd MeHbLUE NOKasbHbIX FPyrn, Yem
npu ycTaHOBKE KOHTponsepa gomeHa. B Ttabn. 2.6 nepeyncneHsbl
CTaHOapPTHbIE JIOKasIbHblE FPYMMbl U AaHbl UX ONUCAHUA.

Mpwn yctaHoBke cepsepa Windows NT B ponm KoOHTposepa goMeHa
aBTOMATUYECKMN CO3AI0TCA LOMOJIHUTENbHbIE TPYMIbl, NMEePeYUClIeHHbIe B
Tabn. 2.7.

B Tabn. 2.8 onucaHbl cneumanbHble rpynnbl, C KOTOPbIMU Bbl MOXETE
CTOJIKHYTbCS MPU Ha3HA4YeHNW paspeLleHnin u npmesunervin. Mo cneunans-
HOM rpynnoW noHMMaeTcs rpynna, 4YJeHbl KOTOPOW He Ha3HayalTCHd
agMuHMCTPaTopoM. Nonb3oBaTesib CTAHOBUTCH YJIEHOM TakOW rpyrrbl Npu
BbINOJIHEHUN ONpPeneNIEHHbIX OENCTBUN B ceTU. Hanpumep, nonb3oBartesb,
BbINOJIHNBLUWI NHTEPAKTUBHYIO PErMCTPaLMIO, MPUHALIEXUT K CreumansHom
rpynne Interactive.

Mcnonb3oBaHne BCEX MEPEYUCHEHHbIX Bbille rPpynn He aBAdeTcsd
ob6a3aTenbHbIM, 3a UCKIOYeHMeM rpynnel Administrators, kotopas
HeoOxoauma Of1s ynpaeneHus cucteMon. Bce oHUM cylecTByOT OJ1s Ballero
ynoo0OcCTBa, U Bbl O0JIKHbI NMPUMEHSTbL 3TW FPyMnbl B COOTBETCTBUN C TEMMU
BO3MOXHOCTSIMU, KOTOPbIE OHM MPeaoCTaBNAl0T Nnonb3oBartendam. Pewas, B
Kakylo rpynny no6asutb Nonb3oBaTtens, 0bpaTnTech K MPUBEAEHHbLIM BbILLE
onncaHnsaM v Co3aanTe HOBYIO FPYMMy U NpPeaoCcTaBbTe el HEOOXOANUMbIE
npusunernn. OWwWMBKU NMpu BKIKOYEHUN NONb30BATENEN B rpynnbl UAX NpuU
onpeneneHnm nx paspeLLeHnin n NPUBUIErUiA MOryT HAHECTU CYLLECTBEHHbIN
ypOH 6e30MacHOCTN CUCTEMBI.

2.6.2. MoHuTtopuHr Windows NT

Bmecte ¢ Windows NT noctaBnsieTcst HeCKOJbKO MPEBOCXOAHbIX MHCTPY-
MEHTOB MOHUTOPWUHIra, KOTOpble MoJie3Hbl nNpu cbope M aHanuse
nHopopmaumm o cucteme. Bce oHUM MMedOT CBOM DYHKLUU U ChyXaTt
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Tabnuua 2.6

I'pynna

Onucanue

Administrators
(AIMUHHCTPAT OPBI)

I'pynna, obmagaromiasi HAUOOIBIIMMHU BO3MO K-
HOCTSIMH, €€ YJIEHbI MOTYT aJMUHHCT PUPOBATH
BCe acrekThl goMeHa i cepBepa NT. HeoOx o-
JIMMO OBITh OCTOPOKHBIM MTPH JI0OABIIEHUH B HEe
noJib30Baresieil. JTa Tpylnmna — eIUHCTBEHHas,
WCT OJIb30BAHNE KOTOPOH 00513aTeIbHO

Users
(ITomm3oBarenun)

UJieHsl 3TOW T'PYMIBI 00JIaAAl0T MHUHUMAJTbHBIM
HabopoM mnpuBwiernii Ha cepBepe NT. Onu
UMEIOT BO3MOXKHOCTH CO37aBaTh JIOKAJbHbBIC
IPYIIBL U YIPABIATH UMU, €CIIU MOL'YT PErUCT-
PUPOBATHCSI B CUCTEME U UMEIOT JIOCTYIT K I O-
rpamMmMme User Manager

Guests
(Focrn)

OTa Tpymna nmpeaHa3HaueHa IS HeperyIspHBIX
¥ CIydyalHBIX MoJik3oBareseil. Kak mpaBwmio, ee
YJIeHAM MPEIOCTABISIOTCS OU€Hh OTPAHIMYCHHBIC
IIPUBUJICT U

Backup Operators
(Oneparops! pezep-
BUPOBAHUS)

OTH MOIH30BATEIN YIIOJTHOMOUYEHBI MPOBOIUTH
pe3epBHOE KOMHUPOBAHUE M BOCCTAHOBJICHUE
(aitsioB u karanoros. [Ipu HeoOXoAUMOCTH OHU
TaK)Ke MOTYT 3aBEPUIUTh pabOTy cepBepa

Replicator
(oneparop Tupa-
YKUPOBAHUSA)

Oty rpynny OC Ucnosb3yeT 71 perucTpaly B
cucreme cepBuca Tupaxuponanus (Replicator).
OHa conep)KUT eIUHCTBEHHYIO YYETHYIO 3alHcCh
MOJIb30BATENl JOMEHA, U APYTUX YYETHBIX 3al U-
ceill B Hell He TIOJIKHO ObITh

Everyone
(Kaxxmprit mojp30-
BaTENb)

CnermanbHas rpymnmna, He otrodpaxkaemast B User
Manager. OmHaKO BBl MOXXETE HCIIOJIb30BaTh €€
MIPY OTNIPEASIICHNN pa3pelleHnii Ha JIOCTYI K P e-
cypcaMm. B Hee BXOmST BCe ydeTHBIE 3aIUCH I O-
MEHA, M €¢ HaJIMIWe MPU3BAHO YIPOCTUTH CO 3-
JaHNEe COBMECTHO WCIIOIB3YEMBIX PECYpCOB C
HCOI'PaAHNYCHHBIM JOCTYIIOM

Power Users
(IToaroToBeHHbIE
10JIb30BATEJIH)

Bxomsiue B 3Ty rpynmy mojb30BaTEId MOTYT
CO3/1aBaTh CETEBbIE YCTPOWCTBA U MOJIKITIOYAT b-
Csl K HUM, TEM CAMbIM OHU CITOCOOHBI HAPYIIHUTh
YCTaHOBJICHHYIO BAMU 3aIIUTY
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Tabnuua 2.7

I'pynna Onucanue
YUnensl 3TOH rpynmnbl MOTYT Hcmoib3oBaTh User
Manager for Domains, HO ¢ HEKOTOPLIMH OT'PAHUY -
ausiMi. OHM CBOOOJHO MOTYT CO3/1aBaTh, U3MEHSTH
U YAQJISTh JIOKAJIbHBIE U IJ100JTbHBIEC YUETHBIE 3aIl U-
Account CU U TPYIILI — KpoMe Tpynn Administrators, Domain
Operators Admins, Account Operators, Backup Operators, Print
(Omnepatopsl Operators u Server Operators. OHA HE MOTYT HUYETO
cuéra) JIeNaTh ¢ Tpynnon Administrators WMl UI3MEHSITh CHC-

TEMHBIC ITOJIUTHUKH. OIIHaKO OHHU MOTYT IIpHX MOMOUIN
Server Manager 100aBisiTb B JOMEH KOMIIBIOTEPBHI,
BXOJIUTH B CUCTEMY Ha cepBepe (C KIIaBHATypbl) U 3 a-
BepIIaTh ee paboTy

Print Operators

OTH MOIB30BATEIM MOTYT CO3/1aBaTh, M3MEHSITh U
YIQISITh COBMECTHO WCIOJIb3yeMble MpUHTEpbl. OHU

Onepatopsl X
;eqafn) p TaKKe MOTYT BXOIMTh Ha cepBepbl Windows NT u
3aBepuIaTh UX padoTy
JaHHast rpymmna odjiagaeT BCEMH MPUBWICTUSAMU, H e-
OOXOAUMBIMHU TSI YIIPABICHHS CepBEpPaMU JTOMEHA.
Server BxonsmuM B Hee MOIb30BATEIISIM Pa3pelIeHO yIIpa B-
Operators JISITh MPHHTEPAMU, COBMECTHO WCIOJIb3YEMBIMU C e-
(OnepaTopsr TEBBIMHM PeCypcaMu, IIPOBOAUTH PE3ECPBHOEC KOIUP O-
cepsepa) BaHME M BOCCTAHOBJIEHHE, (HOPMATUPOBATL IUCKH,
M3MEHSITh CUCTEMHOE BpeMsI U 1aTy, BXOJWUTh Ha Ce -
BEp M 3aBepIIaTh ero pabory
Tabnmuya 2.8
I'pynna Onucanue
) Bce monp3oBaTeny, KOTOPhLIE 3aperuCTpUPOBAHbl Ha
Interactive ’ p p pip
KOMIIBIOTEPE JIOKAJIBHO
Network Bce, kTo moakioYeH K KoMIbloTepy o cetu. Cama
System onepalMoHHasl CUCTeMa
Cosnpatens/Biagenel; oobekra (daiiaa, karTaiora, 3a-
Creator/Owner A JCIICIL (& ’ ’

JaHWS Ha TIe4aTh U T. 1.)
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KOHKPETHbIM Lenam. B aTom pasgene paccMaTpuBalTCs BCTPOEHHbIE B
Windows NT cpenctBa MOHUTOPUHIa, WX GYyHKLMOHANIbHBIE 0COBEHHOCTU U
BO3MOXHOCTW.

NMPOrPAMMA EVENT VIEWER. Ha puc. 2.21 nsobpaxeHo OKHO
nporpammbl Event Viewer, camoro BaXXHOro MHCTPYMEHTA, MMEIOLLLErocs B
BaweMm pacnopsxeHun. Event Viewer no3sonsget npocmatpuBaTtb U
aHaNM3MPOBATb TPU OCHOBHbIX XXypHana pernctTpauun: CUCTEMHbIN XYPHas
(system log), xypHan 6e3onacHocTu (security log) v XypHas rnpuaoxeHuri
(application log). B kaxgom 13 HUX GUKCUPYIOTCHA OnpenefieHHble TUMbl
COObITUI: CUCTEMHbIN XYPHasT BKIIIOHYAET COObITUS, OTHOCSLUMECS K OEATENb-
HocTn camol OC (3arpyska v Bbirpy3ka ApanBepoB, 3amnycK W OCTaHOBKa
CepBUCOB U T.4.); B XypHane 6e3onacHoCcTy GUKCUPYIOTCA coObITUS,
CBSI3aHHbIE C 3aLUUTON, HAaNpUMep, HeyAayHble MOMbITKM 3aperncTpu-
pPOBaTbCS B CUCTEME UV NONYYUTb OOCTYN K PECYPCAM; XYPHAI MPUITOXEHNI
BKJIIOYAET 3aMncu 0 COObITUSX, BbI3BAHHbLIX KOHKPETHLIMU MPUIIOKEHUSIMU,
HanpuMep, BbIMNOSHAOWWM CaMOAMarHOCTUKY MpPorpamMmMHbiM obecneye-
HMEM NCTOYHMKA BGecnepebOMHOro NUTaHUS UIM NpPorpaMMon, 3aBep-
LUMBLUEN pe3epBHOE KOMMPOBAHME.

3HadeHne aTol nporpamMmbl B 00LLelr cxeme obecrnedyeHuss 6esonac-
HOCTW HEBO3MOXHO NepeoLeHUTb. Heobxoaumo perynspHo npocmaTpueaTb
BCE XypHasnbl perucTpauum, ecnm Hago HageXxHO 3alMTUTb CBOKO CUCTEMY
(6ONbLWIMHCTBO BTOPXEHUNM cnydyaeTcs B 3alUMLULEHHbIX CUCTEMax, 3a
KOTOPbIMU HEMPABUSIbHO WU HEPErynapHO Habnwaanu).

MPOrPAMMA SERVER MANAGER. 310 HebornbLlas nporpamMmma, kotopas
No3BONSIET B NOOOM MOMEHT B3rfIsiHyTb Ha HekoTopble Yactu Windows NT
cepBepa. OHa MMeeT [Ba OCHOBHbIX OKHA: OTOOPaXeHUs KOMMbIOTEPOB —
YJIEHOB AOMEHa N O0TOBpaXeHuss MHPOPMaLMM O KOHKPETHOM KOMMbIOTEPE
nomMeHa.

B okHe Server Manager oTtobpaxaeTca CMMCOK BCEX KOMMbIOTEPOB
JOMeHa ¢ ykazaHnem paboTtawowmx Ha Hux OC. NMpocmaTpurBasi 3TOT CMNUCOK,
Bbl MOXETE ABaXAbl LLENKHYTb MbILLbIO MMS KOHKPETHOrO KOMMbIOTEPA U
YBUOETb €r0 XapakTePUCTUKU. Y HUXXHEro Kpas AManoroBoro okHa Properties
pacnofnioxeHbl HECKONbKO KHOMOK: Users, Shares, In Use, Replication n Alerts.
C nx noMoLLbiO MOXHO MOJy4UTb AOCTYN K KOHKPETHLIM Buaam nHdopmMauum
0 KoMmnbloTepe. PaccmoTpuMm mx nogpobHee. MNpu HaxaTum Ha KHOMKY
NnosIBNSETCS AManioroBoe OKHO:

— Users — nepeyncnsaioTca NOAKOYEHHbIE B AAHHbBIA MOMEHT K CepBe-

py NOAb30BATENM; YNCNO OTKPbLITbIX UMW PECYPCOB; MMEHA KOMIMbIO-
TEepOB, C KOTOPbIX BbINOSHEHO MNOAKIOYEHME; BPEMS MOACOEANHEHUS;
BPeEMS MPOCTOS NMOSb30BaTENSA; CMMUCOK PECYPCOB, C KOTOPbIMMU
cenyac paboTaeT nonb3oBatesnb. OTKNIOYNTb MNOJIb30BaTENS OT OAHOMO
WM BCEX PECYPCOB Cpasy MOXHO, BOCMOSIb30BABLLUNCH COOTBETCT-
BYIOLLMMM KHOMKAMM B HUXHEWN YaCTU OKHa;
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i Event Viewer - Spstem Log on \WSERVER_PII [ |O] x|
Log “iew Options Help

|Source |Category |[Event |User |Computer

Date Time

M3.01.00 106201 Fudr Maone ine MfA SERVER_FI |
310100 104169 BROWIER Maone al15 MfA SERVER_FI
310100 104169 BROWIER Maone al15 MfA SERVER_FI
310100 104169 BROWIER Maone al15 MfA SERVER_FI
310100 104169 BROWZER Maone a015 MfA SERVER_FI
30100 104032 EwventlLog Maone B005 MfA SERVER_FI
@000 104032 EwventlLog Maone B004 MfA SERVER_FI
M301.00  10:41:40 BROWZER Maone G021 MfA SERVER_FI
3000 103832 EwventlLog Maone B00E MfA SERVER_FI
@000 10383 BROWIER Maone a033 MfA SERVER_FI
30100 103829 BROWIER Maone a033 MfA SERVER_FI
30100 103829 BROWIER Maone a033 MfA SERVER_FI
310100 103829 BROWIER Maone a033 MfA SERVER_FI
3000 93314 BROWIER Maone al15 MfA SERVER_FI
@000 93314 BROWIER Maone al15 MfA SERVER_FI
3000 93314 BROWIER Maone al15 MfA SERVER_FI
30100 93313 BROWIER Maone al15 MfA SERVER_FI
30100 9:3304 BROWZER Maone G021 MfA SERVER_FI
30100 93140 EwventlLog Maone B005 MfA SERVER_FI
310100 93140 EwventlLog Maone B004 MfA SERVER_FI
Moo %328 BROWZER Maone G021 MfA SERVER_FI
20100 17.0818 EwventlLog Maone B00E MfA SERVER_FI
20100 1708917 BROWIER Maone a033 MfA SERVER_FI
2a0on  17.0816 Fudr Maone a005 MfA SERVER_FI
280100 17.0815 BROWIER Maone a033 MfA SERVER_FI
280100 17.0815 BROWIER Maone a033 MfA SERVER_FI
@z801.00  17.0815 BROWIER Maone 3033 MfA SERVER_FI
M2a01.00 163319 Fudr Maone ine A SERVER_FI -




— Shares — B HeM HaxoamnTca nHpopmaums 06 0ObeKTax, ABAAIOLLNXCS
COBMECTHO WUCMONb3yEMbIMU PECYPCAMU CETU: UX UMEHA, YMCIO
NOAKIOYEHNI, DaKTUHECKOE MECTOMONOXEHWE, MMEHA NOAKITIOYEH-
HbIX NOSIL30BATENEN U BPEMS UX NOACOeANHEHMS. Bbl yBuanTe Takxe,
NCMNONb3yeTCa NN PECYPC B AAHHbLIA MOMEHT;

—In Use — B HeM coagepxutca nHpopmauma o pecypcax CUCTEMBI,
BblOE/IEHHbIX B AaHHbIN MOMEHT AJ11 COBMECTHOIO MCMNOJIb30BAHUS:
obLlee 4YnCNo TakMx PecypCcoB: YUCIIO YCTAHOBJIEHHbLIX B AaHHbI
MOMeHT GnokmpoBok ¢darinos (file locks), nmeHa obpaTmBLLMXCA K
pecypcamMm nonb30oBaTenen; Bua, A0CTyna K OTAENbHbIM pecypcam;
yncno GO0KMPOBOK AN KaXAoro pecypca, nyTb K dakTU4eckomy
MEeCTOMOJIOXEHNIO PECypca;

— Replication — B HeEM nepeyncneHbl Katanoru, BblAeNeHHble And
3KCnopTa M UMnopTa OaHHbIX B 3afaHHOW cucteme. B aTOM OkHe
MOXHO YCTaHaB/IMBaTb N MBMEHATb NUX NapamMeTpbl;

— Alerts — B HEM NepeyncneHbl noayvyatenm agMmMHUCTPATUBHBIX
curHanos Tpesorn (administrative alerts), otnpaBngaemMbix gaHHON
cucTtemMoii. Bbl MoxeTe nob6aBnaTb B 3TOT CNMCOK MOJSib30BaTeNen u
KOMMbIOTEPLI N yOANATb UX U3 HEro.

Takum ob6pasom, Server Manager 06beanHAET HECKOJIbKO AMaNiOroBbIX
OKOH, ofOnervalowmx ynpasneHne cepBepoM. KpomMe onmncaHHbIX BbILLE,
Server Manager MeeT 1 gpyrme nosie3Hble BO3MOXHOCTU: OTOOpaxeHue
cnmcka BCeX COBMECTHO MCMNOJIb3YEMbIX PECYPCOB 419 YKa3aHHOIO CEPBEPA;
CO030aHNe HOBbIX COBMECTHO WCMOJIb3YEMbIX PECYPCOB; U3MEHEHUE
paspeLleHnin Ha AOCTyN K COBMECTHO UCMONb3yEMbIM pPecypcam; Co3aaHme
cnuncka Bcex cepBucoB, paboTalowux Ha yaaneHHoMm komnbtotepe ¢ Windows
NT; ocTaHOBKa 1 3anyck OTOENIbHOro cepBuca Ha komnbtoTepe ¢ Windows
NT; n3ameHeHne napamMeTpoOB 3anycka CepBuUca; OTnpaBka COOOLLEHNS BCEM
nonb3oBatenam komnbioTepa ¢ Windows NT; cMHXpoHU3auMa BCeX
KOHTPOJIIEPOB OAHOr0 OOMeHa; A00aBfeHne KOMMbIOTEPOB B JOMEH U UX
yoaneHue; nepedmcieHne BCEX CEPBEPOB OOMEHA; NMEPEeYncsieHne BCex
pabounx CTaHUuMi JOMEHA; nepedvncrieHrne BCex KOMIMbIOTEPOB AOMEH];

MPOrPAMMA NETWORK MONITOR. 9ta ytunuta, npegHa3HavyeHHas s
cbopa n aHanm3a MHGOpPMaLMM O CeTEBbIX MakeTax, 4YacTo OCTaeTcs
He3amMeyeHHOW B apceHane cuctemMHbix cpeacts Windows NT. Network
Monitor (puc. 2.22) ¢ nHtepdeicom agMMHUCTPaTopa yCTaHaBIMBAETCS B
Buae cepsuca Windows NT 4.0 n no3BongaeT nepexsaTbiBaTb CETEBOM TpadUK
Ha TOM KommnbloTepe, raoe paboTtaeT. [ns nepexsata NakeToB C APYrux
KOMMbIOTEPOB HY>KHO 1cnosb3oBaTtk Bepcuio Network Monitor, noctasnsgemyio
Microsoft ¢ Systems Management Server.

Network Monitor no3songeTt 3agaBatb GUALTPbLI AN NepexBaTa KOHKPET-
HbIX TUMOB MaKeTOB, OrpaHMYMBag TeEM CaMbiM OObEM MepexBaYEHHbIX
OaHHbIX. Bbl MoXxeTe npocmaTpuBaTb pasfiyHylo nHbdopmauunto o
nepexeBayeHHbIX NakeTax: agpeca ceTeBblx agantepoB u IP-aapeca
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\Ethernet\NET1 Capture Window [Station Stats}

Puc. 2.22

OTApaBUTENS KU MOAy4YaTens, TMMN NPOTOKOMA, ONMUCAHUE COoAepXalluuxcs B
nakeTe OaHHbIX, a Takxe Apyrne CBeAeHUs, B 3aBUCUMOCTUM OT Tuna naketa
M ncnonb3yemoro npotokona. Ha puc. 2.23 noka3aHO HECKOJIbKO
nepexBayeHHbIX NakeToB. [epBbIi N3 HUX OTMPABJIEH Y3/1I0M C UMeHeM NTG,
3anpawmBatownm IP-agpec yana NS2.Necropolis.net y cepsepa DNS no
agpecy 128.9.0.107.

MepexBayeHHble NakeTbl MOryT BbITb GECLLEHHBIM UCTOYHUKOM WUHGOP-
MaLmn Npu guarHoCcTuke CeTeBbIX HencnpasHocTen. Cpeactea HabnoaeHNS

:E d flry
OxE:5cd Qr

‘quFPAME: Baze frame properties :
ETHERNET: ETYPE = 0x0800 : Protocel = IF: DOD Internst Protooc

‘duIP: ID = 0x560l; Proto = UDP; Len: 64
‘4elIDP: Src Port: DHS, {53 Dst Port: DNS (E2): Length 44 (QxzC
: J o f

Puc. 2.23
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3a CETEeBOW aKTMBHOCTBLIO MOMYT ObITb HE3AMEHVMbBIMU MOMOLLHUKAMW MPU
OBGHapPYXEHUN HeucrnpasBHOCTEW U OCOOEHHO MPU OTCIEeXUBAHUU
NoTeHUMasbHbIX B3/TOMLLMKOB.

MPOrPAMMA PERFORMANCE MONITOR. BctpoenHaa B Windows NT
ytunuta Performance Monitor — npekpacHbIii MHCTPYMeHT aHanm3a. Kak
cnenyet M3 Ha3BaHWUS!, OHa npefHasHayeHa O U3YYeHUs XapakTepuCcTuk
NPOU3BOAUTESIBHOCTU CUCTEMHbLIX CEPBUCOB U MnpoLueccoB. NHTepodeinc
Performance Monitor nokazaH Ha puc. 2.24. 3Ta nporpaMmma no3BongdeT
nony4aTb MHGOPMALMIO Kak O KOMMbOTepe? Ha KOTOPOM paboTaeT, Tak U O
OPYrux MalimHax ceTu.

C nomouwpto Performance Monitor MoxHO HabnoaaTb 3a NOBEAEHNEM
Taknx CUCTEMHbIX OOBEKTOB, Kak MPOLECCOpPbl, NaMATb, K3, NOTOKMU
(threads), npouecchl 1 ceTeBoi Tpaduk. Kaxabii HabnogaemMblii 00beKkT
XapakTepusyeTcs HabopoM CHETUMKOB (counters), ykasblBatoLLMX, Hanpumep,
ONVHY o4yepeneri, MHTEHCUBHOCTb MCMOb30BaHWS YCTPONCTBA, 3aL4EePXKN,
NPOM3BOONTENBHOCTb U BHYTPEHHIO 3arpyXeHHOCTb. MMmetlowmecsa B
Performance Monitor cpeactesa nNocTpoeHusa avarpamm, OMNOBELLEHUSA U
CO34aH1S OTYETOB OTPaAXalT He TONIbKO TEKYLLYIO, HO M NPOLIeaLyo
aKTUBHOCTb. Bbl MOXeTe OTKpbIBaTb ¢asbl perucrpaumu, npocMaTpusaTb
1X 1 co3paBaTtb rpadukn Tak, kak OyaTo MMeeTe AeN0 C TEKYLLMM COCTOSIHUEM
cuctembl. Kpome Toro, Performance Monitor no3sonsert:

* NpocMaTtpuBaTb OJaHHble, COOpPaHHbIE OJHOBPEMEHHO C HECKOJIbKUX
KOMMbIOTEPOB;

NPOCMaTPUBATb U N3MEHSATb rpaduku TEKYLLEN aKTUBHOCTH;
HabnaaTb NokasaHWs CYETYMKOB, CHUMaeMble Yepes3 3ajaHHble
MHTEpPBasbl BPEMEHU;

aKCnopTuUpoOBaTb OaHHble rpadukos, GannoB perncrpaunm,
OMOBELLEHUA N OTYETOB B 3JIEKTPOHHbIE Tabnuubl 1 6a3bl AaHHbLIX
Ons nanbHenwen od6paboTky, NPOCMOTPa 1 NevaTu;

no6aBnaTb CMCTEMHbIE ornoBelleHns (system alerts), npu KOTOpbIX
OyneT NpPoUCXoAnTb perncTpaums cobbiTmin B xypHane Alert Log npwu
3TOM BO3MOXHa pervcrpaums cobbiTUS B XypHasie NpUIoXeHUN’
nporpammbl Event Viewer, oTnpaBka yBeLOMJIEHUA MO CETU WU
NMepeksItoYeHmne NporpamMmMbl B PeXNM NpocMoTpa onoselleHunn (Alert
view);

BbIMOJIHATbL OMPEeAENIEHHYI0 NPOrpamMMmy, KOraa CHETUYMK MpPEBbILWAET
3aZlaHHOEe 3HaYeHue — Bcerga unuv TOJIbKO B NepBbl pas;
cospgasaTtb ¢ainbl perncTpaummn, cogepxaiiume gaHHble 06 oobekTax
Ha pasHbIX KOMMNbIOTEPAX;

npMcoegnHATb BblAeNEeHHbIE padgenbl GpannoB permcrpaymm K
eanHomy ¢anny, co3gaBast AONrOCPOYHbIN apXUB;

NPOCMaTPMBATL OTHETHI O TEKYLLEN aKTUBHOCTU UM CO34aBaTh UX HA
OCHOBE [aHHbIX 13 (anios perncrpauuu;

COXPaHATb UHAMBUAYANbHBIE HACTPOMKM 415 FPAdUKOB, ONOBELLEHNN,
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dannoB perncTpaumm u OTY4ETOB UM COXPaHATb BCE MapamMeTpsbl
pabo4yero nNpocTpaHcTBa.

Mpwn HabnogeHn 3a CUCTEMON C NMOMOLLbIO 3TOr0 MHCTPYMEHTA Bbl B
0EeNCTBUTENbHOCTY BMOUTE noBeaeHne o00bekToB. MOMHUTE, YTO 0OBLEKT —
3TO BCEro NUlb CTaHAAPTHbIA cnocob naeHTuduKauum 1 Ucnosib3oBaHms
cuctemMHoro pecypca. Ob6bekTbl NpencTaBAAiOT OTAENbHbIE MPOLECCHI,
y4aCTKM COBMECTHO MCMOJIb3YEMOI NamMaTu, puamnyeckme ycTporncTea. 3Has
3TO, Bbl MOXeETe npuMeHaTb Performance Monitor ons BbIIBAEHUS CKPbITbIX
npobremM CUCTEMbIl, KOTOPbIE MOFYT Ha camMOM [efe OKal3aTbCH PaHHWMU
npuaHakamm BTOPXeHUs. Hanpumep, ecnn Bbl 0OHapPYXUTe, 4TO CEepBUC
yaaneHHoro BbidoBa npouenyp (Remote Procedure Call, RPC) ncnonbayet
90% BpeMeHM LeHTpalbHOro npoueccopa unu 6onee, y Bac MoOryTt
BO3HMKHYTb NO003PEHUS, HTO KTO-TO MbITAETCH OCYLLECTBUTb aTaky TMMNa «0Tka3
B 06cny>xumBaHum». Kopoye roBops, AaHHas nporpaMmmMa npeactaBnseT cobom
0a30Bble CpeacTBa OUEHKM MPON3BOANTENBHOCTU CUCTEMbI, KOTOPbIE MOXHO
MCMOJb30BaTb AJ11 OOHAPYXEHNS OTKIOHEHWIA OT HOPMBbI.

MPOIrPAMMA TASK MANAGER. YTo6hbI 3anyctutb Task Manager, npocTo
Haxmute Ctrl-Alt-Del n BbibepuTe COOTBETCTBYIOLMI MYHKT MEHI0. JTa
nporpamMma npefocTaBnseT AOCTYN K LenoMy knagesio nHbopmaumm, Koe
B yeM nosTopss Performance Monitor. OHa no3BonseT nerko u ObICTPO
npocmaTpmBatb CBeAeHUs o paboTalowmx npoueccax, pacnpeneneHmm
namMmsiTm, BDEMEHU NCMNONb30BaHNSA NpoLEeccopa U ApYrux XXM3HEHHO BaXHbIX
OaHHbIX. [laBanTe pacCMOTPUM KaxAayk BKNaakKy OCHOBHOro okHa Task
Manager. Nepeaga n3 Hux, Applications, nsobpaxeHa Ha puc. 2.25. B Hell B
KoNloHKe Task nepeuymcneHbl Bce paboTalowme B AaHHbIA MOMEHT
NPUNIOXEHNSA N NX COCTOAHUSA. MIcnonb3ysa 3TO AManoroBoe OKHO, Bbl Takxe
MOXETe 3anyCTuTb HOBOE NnpuiioxeHne. Ha BTopon Bknagke, Processes (puc.
2.26), B konoHke Image Name ykasdaHbl BCE MUCMOSHAOWMECH B CUCTEME
NMPOLECCHl U MPUBEAEHbI OPYrne XU3HEHHO BaXHble€ OaHHblE: NAEHTUDU-
KaTtopbl MPOLECCOB, BPEMSA MCMNOIb3OBAHUSA U CTEMEHb 3arpy>KEeHHOCTU
npoueccopa, o6bemM 3aHMMaeMor namatu. Ha puc. 2.27 nokasaHa TpeTbs
Bknagka, Performance, copepxawas nHdopmaumio o6 UCMofb30BaHUN
npoueccopa 1M namsaTu, rpadukm aTUX napameTpoB, oOLLeEe KONNYECTBO
onucareneri (handles), npoueccoB 1 NOTOKOB, AaHHble 00 MCMNOb30BaAHUM
dU3MYEeCKOn NamMaT U NaMaTn 94pa, a Takxke Bbiges1eHHOV naMsty (commit
charge usage). MHorune pecypcsbl, MHGOpMauuio 0 KOTOpbIX 0TobpaxaeT Task
Manager, MOXxHO nogpobHee aHanuaupoBaTb Npu nomowm Performance
Monitor. Tem He MeHee, Bknagka Processes 4pesBblyaliHO NOfe3Ha — Ha
Hel cpasy BMOHO, Kakme NpoLecChl pacxoaytoT 6oblle BCEro npoLeccop-
HOrO BPEMEHN N NaAMSATH.
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E windows NT Task Manager [_ (O] =]
File Options  Wiew wWindows Help

Applications | F‘rocessesl Performancel

T ask | Status |
@Eleoring - Adrminiztrative Tools (Carnrmon) £ Rurining
2-32 - Paint Rurining
aw’innt Running
2% Microzoft Excel - KHural Running
Endask || SwichTo || NewTesk.
|Processes: 31 [CPU Usage: 3% |Mem Usage: 10B436K / 120044
Puc. 2.25
B windows NT Task Manager H=] B3
File  Options  Wiew Help
Applications Performance I
Image Hame |___Po] Pyl cPU Time | Mem Usage [+
System ldle Process 0o 93 1.07:27 16K
Spstem 2 m 0:00:34 28K
ShS5.EXE 2100 0:00:00 Ok
CSRSS.EXE 26 00 0:00:01 33K
WINLOGON.EXE = i] 0:00:01 120K
SERYICES.EXE 41 00 0:00:03 900 K
L5455 EXE 44 00 0:00:01 180K
NDDEAGNT.EXE 45 00 0:00:00 24 K
SPOOLSS.EXE 000 0:00:01 24 K
LLSSRY.EXE 83 00 0:00:00 20K
OWwasTSWR.EXE 95 00 0:00:00 2K _|
nigrd. exe 93 00 0:00:00 1228 K
TASKMGR.EXE m m 0:00:00 T7E K
nsrexecd.exe 111 00 0:00:00 34K
ORACLESD.EXE 118 00 0:00:02 10580 K
THSLSMRB0.EXE 124 00 0:00:00 492K
portmap. exe 130 00 0:00:00 464 K,
LOCATOR.EXE 140 00 0:00:00 Ok
RPCSS.EXE 143 00 0:00:00 TEZK ;l
End Frocess |
|Processes: 31 [CPU Usage: 2% |Mem Usage: 103172K / 120044K.
Puc. 2.26
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E windows NT Task Manager [_|O]
File Options:  Wiew Help

Applicationsl Processes

—CPU Ugage—— ~CPU Usage History

—MEM Uzage—— [~ Memom Usage Histomy

103 1E4k

— Total — Phyzical Memany (K]
Handles 3660 Total E4552
Threads 152 Auvailable 8784
Processes il File Cache 13068

— Commit Charge [K]———— [~ Kernel Memany (K]
Tatal 103164 Tatal 15832
Lirnit 120044 Paged 12872
Peak 117592 Mompagad 2960

|Pracesses: 31 [CPU Usage: 3% |Mem Usage: 103164K / 120044K
Puc. 2.27

2.7. Pa6oTa B rno6a’sibHbIX ceTax
2.7.1. CeTeBble cpencTBa

CpepnctBa ceteBoro B3ammopgericteua Windows NT HanpaBneHbl Ha
peann3auunio B3aMMOLENCTBUS C CYWECTBYWOLWUMU TUnamm ceTen,
obecneyeHne BO3MOXHOCTU 3arpy3kn 1 BbIFPY3KM CETEBOr0 NPOrpaMMHOro
obecneyeHus, a TakxXe Ha MOALEPXKY pacrnpefeneHHbIX MPUIoXeHUNA.
Windows NT ¢ To4kn 3peHuns peannsaumm ceTeBbiX CPeaCcTB UMEET Cleayto-
e ocoBEeHHOCTU: BCTPOEHHOCTb Ha YPOBHE ApariBepoB. ITO CBOMCTBO
obecneymBaeT ObICTPOAENCTBUE; OTKPLITOCTL — 0OycnaBnMBaeTCs Nerkoc-
ThIO ANHAMUYECKOW 3arpy3kKn-BbIrPy3kn, MyNbTUMNEKCUPYEMOCTBIO MPOTOKO-
noB; Haamume RPC, MeHOBaHHbIX KOHBENEepOB M MOYTOBbLIX ALWMKOB AN
NOALEPXKN pacnpeneneHHbIX NPUNOXEHUN; Haanydme A0rnOoJIHUTESIbHbIX
CceTeBbIX CPEACTB, NO3BONSIOLLNX CTPOUTbL CETU B MacluTabax kopropaumn:
OONONHUTENbHbIE cpeacTBa 6€30MacHOCTU — LEHTpann3oBaHHOE aaMu-
HUCTPMPOBaHUE, 0Tka3oycTonumBocTb (UPS, 3epkanbHble aucku).

Windows NT yHacnenoBania OT CBOMX NPEeALEeCTBEHHNUKOB PeEOPEKTOP
MU cepBep, NPOTOKON BepxXxHero ypoBHs SMB n TpaHCNOPTHbIN NPOTOKO
NetBIOS (npaBaa, ¢ HOBbIM «HanosHeHnem» — NetBEUI). Kak v B cet MS-NET
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peavpekTop nepeHanpaeBnseT NoKasbHble 3anpochbl BBOAA-BbIBOAA HA
yOaneHHblin cepBep, a cepBep npuHMMaeT 1 obpabaTbiBaeT 3TU 3anpocsl.

CeTteBoli pegupekTop obecrnednBaeT cpeacrTsa, HE0OXOANMbIE OQHOMY
komMmnbtoTepy Windows NT gng poctyna k ¢annam m npuHTepam Lpyroro
KoMnbtoTepa. Tak Kak OH nogaepxuneaet SMB-npoTokon, To OH paboTaeT ¢
cyuiecTsyoLmmMmm cepeepamu MS-NET n LAN Manager, obecneumBas 4OCTYnN
Kk cuctemam MS-DOS, Windows n 0S/2 ns Windows NT. MexaHn3mbl
Oe3onacHoCTK obecneymBaloT 3awmTy AaHHbix Windows NT, pasgensembix
Mo CEeTU, OT HECAHKLMOHNPOBAHHOIO AOCTyNa.

PeonpekTop mMeeT oaHy OCHOBHYIO 3a4a4y: NoALepXKy pacrnpeneneH-
HOW darnoBOW cUCTeMbl, KoTopasa BeaeT cebs nNogobHO NoKalbHOM
dainoBon cucteme, XoTa KU paboTaeT 4yepe3d HeHadexHylo cpeny (CeTb).
Korpoa cBi3b OTKa3blBAET, PeAVPEKTOP OTBETCTBEHEH 32 BOCCTAHOBEHUE
coeaVHEeHs, eCNn 3TO BO3MOXHO, UM Xe 3a BO3BpaT Koaa OLWnbKu, YToObI
NPWIOXEHNE CMOIJI0 MOBTOPUTL onepauuio. MogobHo apyrum gparisepam
®annoBon CUCTEMbI, PEOUPEKTOP LOJSIKEH MOALEPXKMBATL aCUHXPOHHbLIE
onepauun BBOAA-BbIBOAA, EC/IN OHM BbI3biBalOTCA. KOraa nonb30BaTenbCKuii
3anpoc 9BNSAETCHA ACUHXPOHHbLIM, TO PEeAUPEKTOP AO0JIKEH BEPHYTb
ynpaefieHne HEMeJIEHHO, HE3aBNCUMO OT TOr0, 3aBepLUUIaCh N1 yaaneHHas
onepaums BBOAA-BbIBOAA UM HET. Npu 3TOM peampekTop BbINOMHAETCH B
KOHTEKCTE 3TOI HUTK. BbI3blBalOLLAsA HATb A0JIKHA NPOO0SIKUTL CBOO paboTy,
a peovpeKkTop OOJKEH XOaTb 3aBepLUeHus 3anyLlieHHon onepaummn. EcTb
OBa BapuaHTa pelleHus 3To NpobneMbl: UM peaupekTop cam co3paeT
HOBYIO HUTb, KOTOpas ByaeT XAaaTh, UM OH MOXET nepeaartb 3Ty paboTy yxe
roToBOW HUTW, cyuwiecTBylowen B cucteme. B Windows NT peanu3oBaH
BTOPOW BApUAHT.

PenvipekTop oTnpaenseT n nonyyaet 6110km SMB anst BbINOSIHEHNS CBOEW
paboTbl. NMpoTokon SMB gaBnsgeTcs NPOTOKOJIOM MPUKIALHOIO YPOBHS,
BKJTIOHAIOLLIMM CETEBOW YPOBEHDb U YPOBEHb npeactaBneHnsa. SMB peannayer:
yCTaHOBMEHNE ceccun; dannoBbIn CEPBUC; CEPBUC NeyaTun; CepBucC
COOOLLEHMI.

NHTepdeiic, B COOTBETCTBMM C KOTOPbLIM pPeampekTop nockiuiaeTt 610ku
SMB, Ha3bIBaeTCAMHTEPPEICOM TPAHCNOPTHbIX ApariBepos (transport driver
interface — TDI). PeampekTop Bbi3biBaeT GyHkumn TDI onga nepegayn 610K0B
SMB pasnuyHbiM TPaHCNOPTHLIM Apansepam, 3arpyxeHHbiM B Windows NT.
na BeizoBa dyHKUmi TDI peamnpekTop AOKEH OTKPbLITh KaHasl, Ha3blBaeMbI
BUPTYyanbHOWM CBA3bIO (virtual circuit), K MalLMHe Ha3Ha4YeHns1, @ 3aTeM NOCaTb
SMB-coo0LleHne Yyepes3 aTy BUPTyasibHYIO CBA3b. PeaoupekTop co3gaer
TONbKO OAHY BUPTYalibHYIO CBA3b OIS KaXA0ro cepsBepa, C KOTOPbIM
coeamHeHa cuctema Windows NT, 1 MyibTUNNEKCUPYET Yepesd Hee 3anpochl
K 3TOMYy cepBepy. TpPaHCMOPTHbLIA YPOBEHb OMpenenseT, kakum ob6pa3om
peann3oBaTb BUPTYyasibHYIO CBSA3b, M MEPECHINAET AaHHblEe Yepes ceTb. Kak n
peavpekTop, cepeep Windows NT Ha 100% COBMECTUM C CYLLLECTBYIOLLIMM
SMB-npotokonamu MS-NET mn LAN Manager. 9T1a nonHag COBMECTUMOCTb
no3sonsieT cepeepy obpabaTtbiBaTb 3anpoChl, NUCXOAALLME HE TOJIbKO OT
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cuctem Windows NT, HO 1 OT Apyrux CMCTeM, paboTaloLmx C MPOrpaMmmMHbIM
obecneyvyeHnem LAN Manager. Kak 1 pegmpekTop, cepBep BbINOJIHEH B BUAE
npansepa $anioBomn CUCTEMBI.

OTkpbiTas apxutekTypa ceteBbix cpeacts Windows NT obecneuvBaet
paboTy cBoux paboymx CTaHuuiA (M CEPBEPOB) B FETEPOrEHHbLIX CETAX HE
TONbKO NyTEM MNPEAOCTaB/IEHNS BO3MOXHOCTU AMHAMUYECKU 3arpyxartb U1
BbirpyXaTb CeTeBble CpencTBa, HO M NyTeM HenocpenCcTBEHHOrOo
nepexkitoyeHns ¢ NPOorpaMMHbIX CEeTeBbIX CPeACTB, OPUEHTUPOBAHHbLIX Ha
B3aMMOLENCTBME C OOHUM TUMOM CETEN, Ha NMpPorpamMMHble CPpencTBa O
Apyroro Tuna ceteii B xoge pabotel cuctembl. Windows NT nopaepxusaet
nepeksioyeHne NporpaMMHbIX CPeACcTB Ha Tpex YPOBHHAX: 1) Ha ypoBHe
PeEOoMPEKTOPOB — KaXXAbIN PeANPEKTOP NpeaHas3Ha4vyeH ai1s CBOEro NpoTokonia
(SMP, NCP, NFS, VINES); 2) Ha ypOoBHe OpaliBepOB TPaHCMOPTHbIX
MPOTOKOJIOB, NPefoCTaBNAd ON9 HUX U ON9 PeaupPeKTOPOB CTaHOAPTHLIN
nHtepdenc TDI; 3) Ha ypoBHE OpariBEpOB CETEBbLIX aganTepoB — CO
ctaHgapTHeiM nHTepdericom NDIS 3.0.

Odna poctyna k gpyrum tunam ceten B Windows NT, nomumo
BCTPOEHHOro, MOryT 3arpyXxatbCs O0MNOJHUTENIbHbIE PeaupPeKkTopsl.
CneuyanbHble komnoHeHTbl Windows NT peluatoT, Kakon peanpekTop A0KEH
ObITb BbI3BaH A5 0OCNYXMBaHUS 3anpoca Ha yAasieHHbIi BBOO-BbIBOA. 3a
nocnegHue OecaTuneTud nosyynmnm pacrnpocTpaHeHue pasnunyHble
NPOTOKONbI nepepayn nHdopmauum no cetu. M xota Windows NT
noanepXuBaeT He BCe 3TU NMPOTOKOJbI, OHAa, NO KparHen Mepe, paspeLuaeT
BKJIIOYATb UX Nopaepxky. locne Toro, Kak ceTeBoW 3anpoc AocTuraet
peanpeKTopa, OH OOMKEH OblTb NepefaH B CeTb. B TpaanUMOHHOM cnucteme
KaxObll peaupeKkTop XEeCTKO CBA3aH C OonpeneneHHbIM TPaHCNOPTHbLIM
npoTtokonom. B Windows NT noctaeneHa 3agaya ru6koro noakto4eHns Toro
WJIN UHOIO TPAHCMOPTHOIO NPOTOKOA, B 3aBMCUMOCTW OT TUMa TPaHCNopTa,
MCMOSIb3YyEMOro B Apyror cetu. [1ns 3Toro Bo BCEX peampekTopax HUXHUM
YPOBEHb O0/KEH ObITb HanNMcaH B COOTBETCTBMU C OMNpPeneseHHbIMU
cornaleHnsaMn, KOTopble 1 ONpeaenstoT eaVHbIA NPOorpaMMHbI UHTepdeNic,
Ha3bIBaEMbIN MHTEPEVICOM TPaHCNOPTHbIX Apavisepos (TDI).

TDI no3songdeTt peoupekTopamMm ocTaBaTbCd HE3aBUCUMbIM OT
TpaHcnopTa. Takum obGpa3om, o4Ha BepPCUS pPeauMpekTopa MOXET
Nosb30BaThCs NIOObLIM TPAHCMOPTHLIM MexaHu3MoM. TDI obecneumBaer
HabOop PYHKUNI, KOTOPbLIE PEANPEKTOPLI MOIYT MCMOJb30BaTh AJ19 MEPECHIUIKA
MOObIX TMMOB AAHHbIX C MOMOLLbIO TPAHCMOPTHOro YpoBHs. TDI nognepxmBaeT
KaK CBSI31 C YCTAHOBJIEHMEM COeNHEHUS (BUPTYyasibHbIE CBA3K), TaK N CBA3U
0e3 yCTaHOBJIEHUS coeauHEHMUs (JaTtarpamMmmMHble ceasdun). XoTa LAN Manager
MCMNONb3yeT CBA3W C ycTaHoBneHuemMm coeauHeHui, Novell IPX asnaetcqa
NPUMEpPOM CETU, KOTOpast UCMONb3yeT CBA3b 6€3 YCTAHOBNEHWS COEONHEHNS.
Microsoft naHayanbHo obecneuynBaeT TpaHcnopTbl — NetBEUI (NetBIOS
Extended User Interface), TCP/IP, IPX/SPX, DECnet u AppleTalk.
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2.7.2. Cpepnctea BackOffice

KomnaHusa Microsoft o6beguHaeT nog HasBaHvem BackOffice Habop
cBoux cepepoB: cepeep Windows NT Server, cocTaBnsiowuin OCHOBY O
MOCTPOEHUS OCTallbHbIX CMeunann3npoBaHHbIX CEPBEPOB: cepBepa 6a3s
naHHbIx Microsoft SQL Server, no4ytoBoro cepsepa Microsoft Mail Server n
cepBepa MHTEerpMpoBaHHOW cnyX0bl 06paboTkm coobueHnin Microsoft
Exchange, wnio3 kK SNA-cetam Microsoft SNA Server n cepeep ynpaBneHus
BblUMCNNTENBHOW cucTtemMon Microsoft System Management Server. Bce atu
NnPOAyKTbl XOpoLwo paboTalT BMecTe, 00pa3ys MHTErPUPOBAHHYIO ©
ynpaBngeMyio CUCTEMY Cheumann3npoBaHHbIX cepBepoB oduca. B aton
MHTErPUPOBAHHOW cpeae MOXHO MOCTPOUTb MPUIIOXEHUSA MOAENN “KITNEHT-
cepsep” npakTnyeckn noboro macwitaba, Ncrnonb3ys cepBepHbie BO3MOX-
HOCTM 6a3bl JaHHbIX, MOYTbl, CPEACTB OpraHn3auny rpynnoBor padoTol.

CEPBEP BA3 OAHHbLIX SQL SERVER. 3T10T cepBep npeactaBnseTr Cco-
6o cuctemMy ynpaBfieHns pensuyoHHbIMM 6a3aMKn AaHHbIX BbICLLIEro Knac-
ca, NMOCTPOEHHYIO B apxmuTekType “knueHt-cepeep”. SQL Server 4ocTtaTo4HO
NIErKO MHTErpupyeTcsd CO BCEMU CYLLECTBYIOLLMMU HA CEN OeHb KIMEeHTaMu
— HaCTOJIbHbIMUM KOMMbOTEPAMMK N cUCTEMaMn Ha Ba3e xocToB. B nepeyveHb
nogaepxuBaembix knmeHtoB BxogaT: Windows 3.1, Windows for Work-
groups 3.11, Windows NT Workstation, MS-DOS, OS/2 n Apple Macintosh.
Onsa noonepXkn knnenToB, padoTaowmx Ha UNIX u VMS, MOXHO BOCMOSb-
30BaTbCH nporpamMmmHbeiM obecnedeHnem Open Client Software komnaHuu
Sybase. CeteBasa nogoepxka (Nog, BCTPOEHHOW CeTeBOW NoAanepXKom
MOHUMAIOT QYHKLUMM COBMECTHOIO MCMNOJIb30BaHUS daisoB, YCTPOWCTB U
ob6bekToB) BktovaeT Microsoft Windows NT Server, Microsoft LAN Manager,
Novell NetWare, cetn ¢ npotokonamu cteka TCP/IP, IBM LAN Server, Banyan
VINES, DEC PATHWORKS u AppleTalk. Bce cetn nogaepxuvBaloTcsa ¢ NOMO-
Wb X POAHbBIX MPOTOKOJIOB.

KoHeuyHble Monb3oBaTenn MOryT MOJAyYUTb AOCTYN K AAHHBIM, XpaHs-
LLMMCS Ha CepBepe, 1 ONepaTMBHO COCTABNATbL OTYEThI U MPOBOAUTL aHANN3
OaHHbIX C MOMOLLBIO Takux cpeacTs, kak Microsoft Access n Microsoft Excel.
Onsa nepexopga ot 6a3 gaHHbIX Apyrux ¢popmatoB k SQL Server komnaHus
Microsoft pazpaboTtana pag nonesHbix yTunmt Mmurpauum: Access Upsizing
Tool ana nepexoga OT apXMUTEKTYPbl NPUAOXEHUN Moaenn dann-cepsep,
Transfer Manager onsa nepeHoca faHHbIX U3 6a3 gaHHbix Sybase nnu SQL
Server, paboTatowmx B cpege UNIX nnm OS/2, Ha nnatdopmy Windows NT.

KomnaHua Microsoft npeoycmoTtpena Takxke pag cpencTs AN TOro,
4yTOObI Npeaaraemoe e peLleHme Oblo OTKPbITbIM. Cpeaun HUX TEXHO0MS
ODBC, nHtepdeiic DB-Library, wnto3 ODS n a3bik ANSI SQL.

« TexHonoruss ODBC (Open Database Connectivity) — 9T0 OTKPbITbIA U

HEe3aBUCUMbIA OT NPOU3BOAUTENS MPUKNALHOWN MPOrpaMMHbIiA
uHTepderic (APl) mexay knmeHTamum 1 cepsepom. TexHonormio ODBC
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nopaoepxusaloT cBbiwe 130 HE3aBUCUMbIX MPOU3BOAUTENEN
NPUIOXEHU, ApaiBepoB 1 cepBUCOB 6a3 AaHHbIX, Cpean KOTopbIX
IBM, Lotus Development Corporation, Novell n Word Perfect.
DB-Library — ato pogHon uHTepderic gna Microsoft SQL Server,
KOTOpbIA noaaepXmBaeTcs OONbLUMM KOJIMYECTBOM KOMMEPYECKNX
yTUANT 1 npunoxeHun. SQL Server Takxe nogaepXumBaeT U
nHTepderic Open Client komnaHuu Sybase.

ODS (Open Data Services) — a10 APl onsa pa3paboTkM L0308,
paboTatowmx Ha 6a3e cepsepa Windows NT, ona npenoctaBneHus
KAMeHTaM AocTyna K NtoObiM NCTOYHMKAM MHMOPMaLnN.
Transact-SQL — 93blK, KOTOPbI pa3paboTaH cneuyasnbHo ans Microsoft
SQL Server. 3ta peanusauma SQL nonHoCTblO COBMeCTUMa CO
ctaHgaptToMm SQL 1989 n npononHeHa BO3MOXHOCTAMU A1 CO30aHUS
Taknx KOMMOHEHT 0asbl AaHHbIX, KaK TPUITEPbl, NpaBuia, XpaHuMble
npouenypbl, U HEKOTOPbLIX APYruX.

HapexHocTb cuctembl SQL Server onpepensercd HageXHOCTbIO
onepauuoHHon cuctembl Windows NT, a Takke cOOCTBEHHbIMW CpeacTBamMm
— MEXaHM3MOM TpPaH3akLMii, CUCTEMOMN aBTOMATMYECKOro BOCCTAHOBMIEHUS
nocne c60eB 1 0TKa30B, KOMMOHEHTAMU LENIOCTHOCTU OaHHbIX (NpaBuiamu,
XpaHMMbIMU Npoueaypamm n Tpurrepamm). NponsBoanTenbHOCTb M MacLuTa-
OupyemMocTb 00ecrneymBaloTCa 3a CHET MOJIHOMO UCMOJSIb30BaHUSA LUMPOKUX
BO3MOXHOCTeN B 3TMx acnekTtax cepsepa Windows NT Server. SQL Server
MCNoNb3yeT CpeacTBa CO3OaHMs U OUCMETYNPOBAHUSA HUTEN, ynpaBieHus
VX npuopmuTeTamm, cpenctea 6e30MacHOCTU, YyNpaBieHUs COObITUAMU N NX
MoHuTopuHra Windows NT, ncknioyas TeM camMmbiM HEHYXXHOe oybnmpoBaHue
Koga B onepaumoHHon cucteme n CYBZ. SQL Server He co3paeT Oong
Kaxk[10ro NoJib30BaTeNs OTAENbHOIO Npouecca, a paboTaeT kak eAuHbI NPo-
LLecc, CO34aI0LLMIA AN1s1 KAXKA0r0 NoNb30BaATENbCKOrO COeAMHEHNSA OTAENbHYIO
HUTb. Ha SMP nnatdopmax kaxpas HUTb Ha3Ha4YaeTcs Ha CBOOOAHbLIV UNn
Mano3arpyXeHHbln LLlEeHTpaibHbIM NpoLeccop, obecneynsast UHAMUYECKYIO
GanaHcUpOBKY 3arpy3ku.

AnomuHucTpupoBaHue SQL Server obecrniednBaeTcs 3a CHeT NnocTaBse-
MbIX YTUIUT C rpadunyeckum nHTepdencom, npegHasHavyeHHblx ons paboTol
nopg, ynpasneHnem Windows 3.x, Windows 9x nnu Windows NT. 3Tn ytunmTbl
noctaBnaoTca B 32-6MTHOM 1 16-OMTHOM BapuaHTax. C NomMoLlbio YTUINT
AAMUHUCTPUPOBAHUA MOXHO YnpaBnaTb Heckonbkumu SQL cepBepamiu B
cetn. SQL Server nooaepXmBaeT ONUUIO MHTErPMPOBaHHOK 6e30MacHOCTH,
KoTopas obecneynBaeT oAMH NOrMYECKN BXO, Kak B CETb, Tak U B CepBep
0a3 paHHbIX. [pu aTom goctyn kK SQL cepBepy ynpaBnsaeTcs NpuBUIErUsaMu,
KOTOpble YCTaHaBAMBAIOTCS OJ19 NOMb30BaTener n rpynn nonb3oBaTenei B
Windows NT. CneunanbHas KOMMNOHeHTa, Ha3biBaemaa SQL Monitor,
NoO3BOJISET COCTaBUTb U OTpaboTaTb pacnucaHne aBTOMATUYECKOro
KOMMPOBAHUSA AaHHbIX U3 6a3bl HA YCTPOMCTBA PE3EPBHOr0 KOMMPOBAHUS,
Takue Kak CTPMMMeEpHI.
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MepcnekTuBbl pa3BmTua kKoMmnaHmsa Microsoft cesasbiBaeT ¢ Bepcuen SQL
Server 6.0. 9Tta Bepcua npegHasHayeHa Oas KPynHbIX pacnpeneneHHbIX
KOPNOPAaTMBHbIX CUCTEM N OT/IMYAETCH CleaylLWmMMmn 0CobeHHOCTAMM:

« PacnpepneneHHble OaHHble U NPUIoXeHns 6yayT noanepXvBaTbCs
3a CYeT BCTPOEHHOW CUCTEMbI pennmkauum ¢ yooobHbiMn rpaduyec-
KUMU cpencTBamMum yrnpasfieHUs.

TpexypoBHeBas apxuTeKkTypa agMUHUCTPUPOBAHWS, OCHOBAHHAs Ha
TexHonorum OLE, 6yneT obecneymBaTb LLeHTpPalM30BaHHOE
aaAMUHUCTPUPOBAHME pacrnpenesieHHbIMU cepBepamMu.

OObekTHas opueHTaums Ha ocHoBe TexHonorum OLE npegHasHavyeHa
ons npespauleHms SQL cepBepa 13 NaCcCUBHOMO BHELLHENO MCTOYHU-
Ka JaHHbIX B aKTMBHOIO y4aCTHMKA MOJIb30BATENbCKUX MPUITOXKEHUNA.
SQL Server 6.0 6ymeT noaonepxmeaTtb 6oratelin nHtepgpenc OLE
Automation gns cBa3ein ¢ HACTONIbHLIMU MPUITOXEHUSMU C NMOMOLLbIO
a3blka Visual Basic for Applications n nirepdpenca MAPI. Hanpumep,
ncnonb3dys OLE, oH MOXeT oTocnaTb Mosib30BaTeNsM pe3ynbTathl
3anpoca Mo noyTe Kak BCTPOEHHbIe 0OBbEKTbI 3NEKTPOHHOM TabnuLbl
Microsoft Excel.

MoBbileHWEe Npon3BoanTenbHOCTM Ao 20 6aiT B 4ac 3a c4HeT HOBOW
MEeTOoOVIKM NnapasieflbHOro apxXmBMpPOBaHMS U TEXHOIOI MY KOMMPECCU-
pPOBaHMSA OaHHbIX.

LLIJTKO3 SNA SERVER. B TpaguumoHHo cpene meHdpeliMoB Bcs obpa-
60TKa OAaHHbIX OCYLLECTBASETCS Ha XOCT-MallMHax, NpuYyeM MenH@permbl
IBM TpaamumMOHHO CYNTAIOTCS HAAEXHbIMU CPEACTBAMU LLEHTPAIM30BAHHOIO
ynpaeneHns U agMMHUCTPUPOBAHUS Takoro poga obpabotku. OpgHako
TepMUHanbl AN ocTyna Kk MelHdpenMamMm 0OblYHO HE UMEIOT CPencTB
MoJIb30BaTE/IbCKOro rpaduyeckoro nHTtepdenca, 4To ycrnoxHseT paboTy
nonb30BaTeNEeN, a Takke He MOTyT NPOM3BOANTL 00PabOTKY AaHHbIX, KaK 3TO
henaiT nepcoHanbHble KoMMNbloTepbl. Kpome TOro, MmenHbpenmam
HeOoCTaeT CPpeacTB, HEOOXOAUMBbIX A1 ObICTPOM pa3pabOoTKU MPUITOXKEHNIA.

C ppyron CTOpPOHbI, HACTOJbHbIE MPUIOXEHUS, Takue kak Microsoft
Access 1 Microsoft Excel, o6ecneunBaloT NPOCTOTY UCMOSb30BaHUS OaHHbIX,
HO He 06n1aJalT 4OCTATOYHOW MOLLHOCTBLIO AN MOAAEPXKKM OTBETCTBEHHbIX
KOPMOPaTUBHbIX AaHHbIX. YTOObI MOAY4UTb MPENMYLLLECTBA OT NCMOJIb30BaHMS
BCEX KOPMNOPaTUBHbLIX AAHHbIX, HEOOXOANMO OObEAUHUTb OaHHbIE,
MCMOJIb3yEMbIE€ B HACTOJIbHbIX KOMMbIOTEPAX, C AAHHLIMU, XPAHSALMMUCS Ha
cepBepax ceten U Ha MerHpperiMmax. [na 3anagHbiX nonb3oBaTtenien ata
npobnema ocoBeHHO akTyasibHa, Tak kak TaMm 0kos10 80% BCex KOMMbIOTEPHbIX
DAHHbIX XPaHATCA Ha MenHpenmMax u gpyrmx xocrax.

OOHUM 13 cpeacTB 0O0beaHEHUS NoKalbHbIX CeTel ¢ MenHdppenMmamMmin
asnaetca Microsoft SNA Server for Windows NT, koTopbii obecneymBaeT
ON9 nonb3oBaTesien NIoKasbHbIX CeTel AO0CTyn K MenHppernmMam n MUHU-
KomnbiloTepam ¢Gpupmbl IBM. o cpaBHeEHUIO C NPSAMbIM MOAKIIOYEHNEM
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NepCcOHasbHbIX KOMMbIOTEPOB K MENHPpenMy, ncnonb3oBaHme wno3a SNA
Server 3KOHOMUT NPOM3BOAMTENBHOCTb Kak MENHMPENMA, Tak 1 NEPCOHANOK,
obecneymBaeT LEHTPaIM30BaHHOE yrnpaBiieHne B3aMMOAENCTBUEM, 3aLUM-
LaeT KopnopaTMBHble AaHHble Ha ypoBHe 6e3onacHocTn C2, obecneymBaeT
BbICOKYIO FTOTOBHOCTb AOCTyna K MelMHdpenmy 3a CYeT CpencTts
OTKa30YyCTOMYNBOCTU N apxnBrpoBaHma aaHHbIX. SNA Server obecnednBaer:

+ CoeanHeHne co BCEMU MONYNSPHbIMU MENHMPeENnMaMm apxXUTEKTYPbI
SNA (Hanpumep, 3090 nnn ES/9000) n SNA-MUHU-KOMMBIOTEPOB
(cemerictBa AS/400).

« icnonb3oBaHue Bcex Tunos SNA-kaHanos: SDLC, X.25, 802.2.

+ BanmopeiicTeue ¢ cepBepamm IoKasibHOM ceTu, paboTaloLWwmmMm nog,
yrnpaBfieHneM onepaumoHHbix cuctem: Microsoft, NetWare, Banyan
VINES, AppleTalk.

+ BaanmogencTeume ¢ KnneHTamm ceTun, paboTarowmmMmm nog, yrnpasieHu-
em: MS-DOS, Windows 3.x, Windows NT Workstation, Windows NT
Server n Macintosh (UNIX yepe3 gononHutensHblnn wnto3d TN3270).

+ Bsanmopencteme ¢ KnmeHTamm 4epes MOCTbl, MapLLIpYyTU3aTopbl N
cepBep yoaneHHoro goctyna RAS gna Windows NT.

LLIno3 SNA Server MOXET NCNOMb30BATLCS B PA3INYHBLIX KOHDUIypaLmsx
— OOVH W03 AN OOoCTyna K OAHOMY XOCTY, OOVH LUA3 Ang O0CTyna K
HECKOJIbKMM XOCTaM, MHOMO LUA30B N5 OOCTyna K OQHOMY XOCTY, MHOMO
LUI030B 4719 OOCTYyNa K HECKONbkuUM xocTam. LLUno3 nogaepxnsaet oo 250
OLHOBPEMEHHbIX COEeAMHEHNN B NOObIX KOMOMHALMAX BOCXOASALLLNX
coeanHeHnn (C XOCTOM), paBHOMPABHbLIX UAWN HUCXOAALMX COEANHEHUNA.
LLino3 nopaepxumeaeT oo 2 000 nonb3oBaTtenei, a B ogHoMm gomMmeHe Windows
NT moxeT 6biTb 40 50 wno3oB SNA Server. LLUN03 ncnonb3yeT Ty y4ETHYIO
MoNb30BaTENIbCKYIO MHMOPMaLUo, KoTopas xpaHmTcs Ha cepeepe Windows
NT, a gng gocTtyna K XxocTaM MNoJib30BaTENsaM LU03a LO0/KHbl OblTb
npegocTaBfieHbl crneyyanbHble nNpaea. LLnio3 MOXHO agMMHUCTPUPOBATb U
C XocTa ¢ nomolLblo cuctemMsbl NetView.

MOYTOBBLIE CUCTEMbI MICROSOFT MAIL 1 CUCTEMA KOJUTEKTVBHOMN
PABOTbl MICROSOFT EXCHANGE. KomnaHnua Microsoft npegnaraeT B
HacToslLLee BpeMs Tpu cucteMbl 06paboTku coobuieHuin — Microsoft Mail
Server 3.2, Microsoft Mail Server 3.5 n Microsoft Exchange. lNo4yTtoBag
cuctema Microsoft Mail 3.2 BbinyckaeTcs 4OCTAaTOYHO AABHO U COCTOUT U3
MOYTOBOro areHTa nepepayn coobueHnn (Message Transfer Agent, MTA),
paboTaloli,ero Ha BblAe/lIeHHOM MNepCcOoHa/lbHOM KOMMblOTepe non
ynpasneHnem MS-DOS mnnn OS/2, n NoYTOBbIX KIIMEHTOB, KOTOPbIE MOryT
paboTaTb B JiokanbHOW ceTu nog ynpaeneHnem DOS, Windows, OS/2 nnn
Macintosh. Kpome aToro, Ha no6omM HeBblAeNeHHOM KOMMbloTepe
pacrnonaraeTtcs 6a3a OaHHbIX MOYTOBOW CUCTEMbI — MOYTOBOE OTAENEHUNE
(Post Office, PO). B no4TOBYIO CUCTEMY BXOOAT TaKXKe LL03bl K APYrMM TUNam
MOYTOBbIX CUCTEM, B TOM YMCE K CUCTEMAM, OCHOBAHHbIM Ha CTaHOApTE
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X.400, cuctemam obmeHa coobuieHuamu menHdpenmos PROFS n SNADS,
noyTtoBol cucteme SMTP ceteinnt TCP/IP, cucteme obmeHa coobuieHuin MHS
dupmbl Novell n HekoTopbiM gpyrum. Bce aTm wnio3bl paboTaloT Ha
BblAE/IEHHbIX KOMMbOTepax non ynpasneHnem DOS.

HepnaBHO komnaHusa Microsoft o6bsBMNa 0 BbiNyCKe HOBOW BepCUK
no4ytoBo cuctembl Microsoft Mail Server 3.5, BkntovatoLLen HOBYIO BEPCULO
MHOr03a4a4Hoin nporpamMmbl-areHTa nepegayn coobuweHuin (Multitasking
Message Transfer Agent, MMTA), koTopasa padoTtaeTt B cpege OC Windows
NT Server. Takum o6pa3om, ctapblini BaprnaHT MMTA nepesoautcsa ns 0S/2
B pogHyto cpeny Windows NT. Kpome 3T0ro, HOBbIV NMakeT BKJIKOYAET HOBbIE
aAMWHNCTPATUBHbIE YTUAUTbI, NO3BONSAIOWME YCOBEPLWEHCTBOBATL
ynpaBjeHMe MOYTOBbIMU SALMKAMMU MNONb30BaTenen, NMMYHbIMU aapeCHbIMUA
KHUramMu n rnobanbHbiMn cnnckamm agpecos. MHTerpauus Microsoft Mail ¢
Windows NT Server aBnsieTcs 4acTtbio ctpaTernm Microsoft no obecnedeHunto
BO3MOXHOCTU (YHKLMNOHMPOBAHUSA B pPaMkax OAHOW OpraHusaunm ABYX
cuctem — Microsoft Mail n Microsoft Exchange Server. Exchange Server
npegHa3HavyeH He TOJbKO A1 MOAAEPXKKN MOYTOBOro 0OMeHa coobLeHaIMN,
HO 1 COOEPXUT HAACTPONKM ONsa opraHndaumm pabdoTsl B rpynne. Cuctema
Microsoft Mail Server 3.5 nonHocTblo coBMecTumMa ¢ knmeHTckum 1O
Microsoft Exchange, koTtopoe Bowwno B koMmmnekT noctaekm Windows 95.
Ona ncnonb3oBaHmnsa 3T0oro NO COBMECTHO C MOYTOBbIMWU OTAENEHUAMMU
Microsoft Mail He TpebyeTcs LONONHUTENBHBIX TNLEH3UIA.

Cuctema Microsoft Exchange MHTErpmpyeT SAEeKTPOHHYIO MOYTY,
nnaHMpoBaHMe paboTbl NOSb30OBATENEN, 3/IEKTPOHHbIE HGOPMBbI, CpPeacTea
pasneneHne JOKYMEHTOB U COOEPXUT HEKOTOPbLIE NMPUIOKEHUS, HAaNpUMep,
oTcnexuBaHue akTUBHOCTW nokynartenei. Mo cytn, aTo ob6benuHeHne
3NIEKTPOHHONM MOYTbl U CUCTEMbI pasaeneHna MHGopmMaLunm Ha OCHOBE
TexHonornm knueHTt-cepeep. Cuctema coctout n3 cepsepa Microsoft
Exchange Server v KNMEHTOB O PA3NINYHbIX MOMNYASIPHbLIX ONEPaLMOHHbIX
cuctem. Cuctema opraHusyeT ASi CBOUX KJIMEHTOB AOCTYN K PasfiNyHbIM
MCTOYHUKAM MHBOpMaLMmU, HanpumMep, k cepeepam 6a3 AaHHbIX, HA OCHOBE
MexaHnama obmeHa coobuieHMsMKU B TexHonormu store-and-forward,
npucyLLen noytoBbiM cuctemam. CepBep nognepxmBaeT He TOJbKO
fNlokanbHble, HO 1 rnobanbHble CBA3W, a Takke obecrneymBaeT WndpaLmo
nepenaBaeMblx coobLleHnin no anropntmy LSA.
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3AOAHUA A1 CAMOCTOSATEJIbHON PABOThI

1. CoctaBbTe /I0rM4eckyro cxemy 6asbi 3HaHWV 10 TeME IOHUTHI.
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TPEHUHI YMEHUN

Mpumep BbINONMHEHUSA yrpaXXHeHus Ha ymeHue Ne 1

3apaHue

BbibpaTtb nons number u dolgnost ns b1, otdel, dolgnost n oklad ns b/j,
vedomost co 3HayeHnem oklad, 6onbwnum 1000 py6., Npu ycnosum
coBnageHuns nons dolgnost B o6enx Tabnuuax.

PeweHue
Ne ASropuT™ KoHkpeTrHOE COOTBETCTBHE TAHHON CUTYyaIMu
/1 PETTI0KEHHOMY aJITOPUTMY
U3 ncxoaHpIX JaHHBIX CIIEAYET, YTO HEOOXOI U-
1| Buipars BT Mo BeIOpaTh BJ] otdel m vedomost. SQL omepa-
TOP BBITJISIIUT TaK:
FROM otdel, vedomost
M3 UCXOHBIX JTAHHBIX CIIEAYET, YTO HEOOXO T U-
Onperemms Mo BeIOpaTh notst otdel.number, otdel.dolgnost,
2 | momst s BEL- vedomost.dolgnost u vedomost.oklad. SQL
BOPKH TAHHEIX oIepaTop BBITJIIIUT TAK:
SELECT otdel.number, otdel.dolgnost,
vedomost.dolgnost, vedomost.oklad
M3 UCXOIHBIX JTAHHBIX CIIEAYIOT YCIIOBUS B bI-
Onpeemts 6opku nanHbx: vedomost.oklad>=1000 u
3 | yenosus Bb- otdel.dolgnost=vedomost.dolgnost. SQL omnepa-
T —— TOP BBITJISIIUT TaK:
WHERE (vedomost.oklad=1000) AND
(otdel.dolgnost=vedomost.dolgnost)
SELECT otdel.number, otdel.dolgnost,
IMonxocrrio vedomost.dolgnost, vedomost.oklad
4 | mamucats SQL | FROM otdel, vedomost
3amnpoc. WHERE (vedomost.oklad>=1000) AND
(otdel.dolgnost=vedomost.dolgnost)

PeLunte caMoCTOSITE/IbHO CAeaAyrLmne 3a4aHus:

3ananne 1

BbibpaTtb nons number n dolgnost n3 B[], otdel, dolgnost n oklad ns B/,
vedomost co 3HavyeHnem oklad, nexawumm B npegenax 1000-2000 py6., npu
ycnoBumu coBnageHmsa nonsa dolgnost B o6enx Tabnuvuax.
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3agaHue 2
BbibpaTtb n3 B[, otdel n vedomost Bce nons co 3HavyeHuem

vedomost.oklad, meHbwum 1000 py6., Nnpyn ycnoBuu coBnageHUs nons
dolgnost B 06eunx Tabnuuax.

3anaxne 3

BbibpaTtb BCe nona mn3 B[, otdell, otdel2 n otdel3 npu ycnoeuwm
coBnaaeHus nons dolgnost Bo Bcex Tabanuax.
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Mpumep BbINOJIHEHUSA yNPaXXHEeHUs Ha ymeHue Ne 2
3apaHue

M3 Gpoysepa cunTaH NonHbIM agpec ysna — http://polyn.net.kiae.su/
polyn/mamfest.html. Onpenenute nma nomeHa.

PeweHue
Ne AsropuT™ KoHkpeTHOE COOTBETCTBHUE TAHHOI CUTyaIu
/I MPEJIOKEHHOMY AJITOPUTMY
Cuurats U3 6po- M3 MCXOMHBIX JaHHBIX U3BECTEH IMOJIHBIN
1 | y3epa nonHsli a 1 azipec y3na —
pec y3na http://polyn.net.kiae.su/polyn/mamfest.html

OnpenemTs uc-
IIOJIB3 YEMBIH TP O-
2 | Tokon, nMs nomeHa
U agpec y3ja B J0-
MEHE

[Tocre aHaM3a MOJTHOTO ajIpeca MOy aeM:
WCTOJIB3YEeMbIH MPOTOKOJI — http
nMs IoMeHa - polyn.net.kiae.su
ajJipec ysJia B jomeHe — polyn/mamfest.html

Pelunte camocTosTesIbHO CAeAyrLUne 3a4aHNS:
3ananne 1

Mo appecy http://144.206.130.137:8080/altai/index html onpegenute
ajgpec y3na B JOMEHE M UCMOJNIb3YyEMbI1 MPOTOKOI.

3anaHue 2

Mo appecy http://144.206.130.137:8080/altai/data/index html/#tip
onpenennte agpec y3na B JOMEHE N UMK OOMEHA.
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3anaxne 3

Mo apgpecy gopher://gopher.kiae.su:70:/7/kuku onpenennte nmsa
JOMEHa 1 UCNOoJb3yeMblii MPOTOKOJI.

3anaHue 4

Mo appecy ftp://polyn.net.kiae.su/pub/Oindex.txt onpenenute agpec
y3na B JoOMeHe, UMA AJoMeHa n VICFIOJ'Ib3yeMbIVI NMPOTOKOJI.

Mpumep BbINOJIHEHUS yNpaXXHeHUs Ha ymeHue Ne 3
3apaHue

YcTtaHOBUTBL 3anpeT Ha 3anucb B katanorax User, Private n Data ancka
C: on«a rpynnsl nonb3oBaTenen “roctb”.

PeweHue
Ne ASropuT™ KonkperHoe cooTBeTcTrBUe JAHHOU CUTyalluu
/i MPEAJI0KEHHOM Y aJICOPUTMY
Br1OpaTh (BBIACTIUTH)
1 TpeOyeMble TUCKH, Brigensem karanoru User, Private u Data
TOMa, KaTaJloru nucka C:

w/vm aiiIel

HasxaB npaByto KHOIIKY MbIIIIH, BBIOUP a-
€M 13 BCIIJIBIBAIOLIErO MEHIO MTyHKT «CBO M-
CTBa», IPU 3TOM OTKPBIBAETCSI TUAJIOT O-
Boe OKHO «CBOICTBaY.

Hagens ykazaresnb MbILLIH Ha 3aKIaAKy
«be3omnacHocTb» 1 HaXaB Ha He€, OTKD bl-
BAEM 3TY 3aAKIAIKY
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OTKpBITH OKHO
2 | «CBoiicTBa» BbI-
OpaHHBIX OOBEKTOB

3 BriOpars 3axmanxy
«be3onacHocTH»




AJropuT™ KoHkperHoe cooTBETCTBUE JAHHOW CUTYALIMH
/11 IPEUIOKEHHOMY QJITOPUTMY

B nanemm «Pas-
4 | PemeHus» Ha-
J)Karb KHOIIKY

B nanemm «Paszpemenns» HaxXaTh KHOIIKY
«Paszpemienns», mpyu 3TOM OTKPBIBAETCS HOBOE
Juanorosoe okHo — «Paspemenus: Karanor»

«Pa3spel eHus»
Ecnu B pazgene «IMsp» OTCYyTCTBYET I'pymia
YcranoBurhb «I"octh», TO 10OABUTH €€, HaXKaB KHOMKY «/1 o-
IpaBa JIoCcTyIa 0aBuTh». Beraeurs rpyminy.
5 | mIsA Hy>KHBIX B pazpene «Tum gocryna» yCTaHOBUTH 3HAY €-
TpyII MOJIb3 O- Hue «Yrenue» wiu «IIpocmotpr. ITocnenos a-
BaTesen TEIbHO HAXKUMATh KHONKY « OK» 110 3aKphITHS

BCCX OTKPBITBIX BAMH JUAJIOI' OBbIX OKOH

PeLimnte camocTosaTes1bHO crenywuine 3agaHvs:
3ananne 1

YcTtaHoBUTbL 3anpeT foctyna K katanoram User, Private n Data gucka C:
Onsa rpynnsl nons3osatenen “rocte” n “Pennukatopsl”.

3anaHue 2

CHaTb 3anpeT goctyna k katanoram User, Private n Data gucka C: ong
rpynnel nonb3oBatenen “Penankatopsl”.
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3anaxme 3

3anpeTuTb BHECEHME U3MEHEHUI B daiinbl C pacLlumpernem *.doc gucka
C: onqa rpynnsl nonb3oBaTenen “rocTb”.

Mpumep BbINONHEHUS yripaXHeHusa Ha ymeHue Ne 4
3apaHue

BkniounTtb 3anmcb goctyna (ayamT) O49 Nonb30oBaTesien, BXOOSLWMX B
rpynny “locTs”.

PeweHue
Ne KoHkperHOE COOTBETCTBUE JAHHOW CUTYa
/11 Autroputy i NPeII0KEHHOMY aJ?POpI/ITMy Y
Br16paTh (BBILACTIUTH)
1 TpeOyeMble TUCKH, Brimensiem karanoru User, Private u Data
TOMa, KaTaJloru nucka C:

w/win hait sl

HaxxaB nmpaByro KHOITKY MBIIIH, BEIOWD a-
€M U3 BCIUIBIBAIOIIErO MEHIO MYHKT «CBO M-
CTBa»; MPU ITOM OTKPBIBAETCS JUAIOT O-
Boe OKHO «CBOiCTBa»
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OTKpBITH OKHO
2 | «CpoiicTBa» BbI-
OpaHHBIX OOBEKTOB




Ne Aropury Konkpernoe cooTBeTCTBHE JAHHOW CUTyallud
/1 MTPEJI0KEHHOMY aJITOPUTMY
BriOpars 3a- Hasens ykazarens MbIIIN Ha 3aKI1aaKy «bes o-
3 | xmanky «be3zo- MACHOCTb »U HAXKAB HA HEE, OTKPBIBAEM 3Ty 3 a-
TACHOCTbY KJIAJIKY
B nanenu «A y- B nasenu «AyauT» HaXkaTh KHOIKY «AyINATY,
4 | muT» HaXKaTh MIPH 3TOM OTKPBIBAETCS HOBOE TMATIOrOBOE
KHOINKY «A youT» | okHO — «Aymur: Kartamory
Ecnu B paznene « Ms» OTCyTCTBYET rpymnma
VYcranoBurs ma- | «['octb», TO T0OABUTH €€, HAXKAB KHOTIKY «/] o-
paMerpel aymiTa | 6aBUTHY». BelaenmuThb rpy mmy.
5 | st Hy>KHBIX B pasnene «Ayaut coObITHI» YCTAHOBUTH T a-

TPyII 10JIB3 O-
BaTeJe

JIOUKHM JUT Beex TUIOB ayauta. ITocrenos a-
TETbHO HAKUMATh KHONKY «OK» 110 3aKkpbITUs
BCEX OTKPBITHIX BAMH JUAJIOT OBbIX OKOH

Private n Data aucka C: gna rpynn nonb3oBatenen “Ioctb” n “Pennmkatopsbl

Pelunte caMOCTOSITE/IbHO CAeayloLmMe 3aaaHus:

3ananune 1

YcTaHOBUTL ayauT 3a Bcemu cobbiTusamm B kaTanorax User, Private u
Data gucka C: ona rpynnbl nonb3osatenen “ocTb”.

3anaHue 2

CHATb NOMHbIN ayanT N yCTaHOBUTb aydUT Ha 3annCb K KataJioram User,

(COOTBETCTBEHHO).
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3anaxne 3

CHATb ayouT Ha 3anmvcCb M YCTAHOBUTb ayAWUT Ha YTEHME K KaTanoram
User, Private n Data aucka C: ang rpynnsel nonb3oBatenen “Pennukatopsl”.

CUCTEMHOE NPOrPAMMHOE OBECIMNEYEHUE
IOHNTA 3
CUCTEMHOE NPOrPAMMHOE OBECMNEYEHME CETEA 9BM

Penaktop J1.C. Jlebenesa
OnepaTtop koMmnbloTepHOM BepcTkn [1.B. denotoB

M3a. nuy,. JIP Ne 071765 ot 07.12.1998 CpaHo B nevaTtb
HQY “CoBpeMeHHbIli 'ymaHuTapHbin MHCTUTYT”
Tupax 3aka3
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