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XMenbHUIBKUI HalliOHAIBHUI YHIBEPCUTET

APXITEKTYPA CHEIIAJI3OBAHUX IHOOPMAIIIMHUX CUCTEM
3 BPAXYBAHHSIM BUMOT KABYYOCTI TA BIIMOBOCTIMKOCTI
B YMOBAX BIIVINBIB 3JI0BMHUCHOTI'O ITPOI'PAMHOI'O 3ABE3IIEYEHHSA

Y CTarTi 3anporoHoBaHo apXiTeKTYPHI PILIEHHS /1S CTBOPEHHS CrieLiani3oBaHmx iHgopmauivitmx cuctem (IC) 3 BpaxyBaHHIM
BUMOI XVBYYOCTi Ta BIAMOBOCTIMKOCTI B yMOBAX BIUIMBIB 3I0BMUCHOIO MPOrPaMHOro 3a0e3re4erHs], a Takox BUMOMM A0 anapatHoro
3abe3r1eyYeHHs, Ha KoMy peasli3yroTbCs Taki apxirektypu IC.

Po3pobrieHa apxitektypa 1a BuMorn 4o il peasizauii 1a anapatHoi rigTpumMKy, SKi BDaxoBYKOTb BIMOBOCTIMKICTE Ta
JKUBYYICTB, T@ MOXYTb OyTuU DOILMPEHI A/1S BPAXYBaHHS IHILIMX XapaKTEPUCTUYHNX BEIMYMH. [J/15 3a6€3reyeHHs BIIMOBOCTIVKOCTI
7@ XuBy40CTi IC po3pO6/IEHO CUCTEMY 3aXO04IB B PE3Y/IbTATI BUKOHAHHS KX OTpuUMaHo IC By3bKOCIELIE/130BaHOr0 BUKOPUCTAHHS
W15 PIBHNX CEP 3acTocyBarHHS. XKuBydicTe IC 3a6e3r1e4yeTbCA. PEIEPBYBAHHIM CEPBEPHOI YACTUHN 3 TEDUTOPIA/IBHUM DO3HECEHHSIM
OCHOBHOIO | PE3EPBHOIO CEPBEPA, OCOG/UBICTIO PE3EDPBYBAHHS € TE, L0 QYHKUIO CEPBEPAE, B KPUTUYHMI MOMEHT, NEPEUMAE HA
cebe f3epkansHmi SQL-cepBep, sKkmii B LUTATHOMY pexuMi 3abesneqye poboty FTP-cepBepa; pe3epByBaHHSM [POrPaMHOM0
3a6e3reyeHHs] KIIIEHTCLKOI YacTuHY, OCOOJMBICTIO DE3EDBYBAaHHS € T€, IYO B SKOCTI PE3EPBY CIIYIYE HE CrIELIa/IbHO BALIIEHNH
KOMITIOTEPIB, @ PE3EPB MPOAYKTUBHOCTI OKPEMUX KITIEHTCHKMX KOMITHOTEDIB, Ha SKi, 3riAHO I/1aHy PE3epBYBAaHHS, BCTAHOB/IIOETLCS
MPOrPaMHOro 3abe3reYEHHST K/IIEHTCLKOI YacTuHu, IO PE3EPBYIOTLCS, SIKE B KPUTUYHMY MOMEHT 6yAe BUKOPUCTOBYBATUCH SIK
LUTATHE, HE AOIMYCKatY BTPatv QyHKLIoHa/1bHOCTI IC.

[lpoBEAEHI EKCrIEPUMEHTE/IbHI AOC/IIKEHHS MIATBEDIDKYIOTE MOXIMBICT 38CTOCYBAHHS 3aIPONMOHOBAaHUX PILLIEHb CTOCOBHO
apxirextypum IC.

Y pesysibTati BUKODUCTAHHS  PO3pObEHNX 3axodlB Oy/10 OTpuMaHo apxitektypy IC By3bKOCHeLia/1i30BaHOM0
BUKOPUCTaHHS A/IS PI3HNX CQEPax 3aCTOCYyBaHHS, A€ CyrpOBOMKYBaHHI MpoLecu BIAHOCATLCS A0 [PpeasibHoro abo HepeasibHoro
Yacy i3 JOCUTL BUCOKUMY 1apaMETPaMu BIAMOBOCTIMKOCTI, XMBYYOCTI Ta 3arasioM pe3nsIEHTHOCTI.

KimoyoBi crioBa. IHGOPMALIIVIHI CUCTEMY, aPXITEKTYPA, BIAMOBOCTIVKICTE, XUBYYICTE, KOMITIOTEPHI MEDEX].

STETSYUK M., KASHTALIAN A., GRIBINCHOOK V.

Khmelnytsky National University

ARCHITECTURE OF SPECIALIZED INFORMATION SYSTEMS, TAKING INTO
ACCOUNT THE REQUIREMENTS OF RESISTANCE AND RESISTANCE FROM
FAILURE IN THE CONDITIONS OF THE EFFECTS OF MALWARE SOFTWARE

The article proposes architectural solutions for the creation of specialized information systems (IS) taking into account the
requirements of survivability and fault tolerance in the conditions of malicious software, as well as the requirements for the
hardware on which such IP architectures are implemented.

Developed architecture and requirements for its implementation and hardware support, which take into account fault
tolerance and survivability, and can be extended to take into account other characteristics. To ensure fault tolerance and
survivability of IP, a system of measures has been developed, as a result of which IPs of narrowly specialized use for different areas
of application have been obtained. The survivability of the IS is provided by: redundancy of the server part with the territorial
separation of the main and backup server, the feature of redundancy is that the server function, at a critical moment, takes over
the mirror SQL-server, which in normal mode provides FTP-server; reservation of the software of the client part, the peculiarity of
the reservation is that the reserve is not a dedicated computer, and the performance reserve of individual client computers, which,
according to the backup plan, is installed software of the client part of the reserved, which in the critical moment will be used as a
regular, preventing the loss of IP functionality.

The conducted experimental researches confirm the possibility of application of the offered decisions conceming IP architecture.

As a result of using the developed measures, the architecture of IP of specialized use for different areas of application
was obtained, where the accompanying processes belong to unreal or unreal time with rather high parameters of fault tolerance,
survivability and overall resistance.

Keywords: information systems, architecture, fault tolerance, survivability, computer networks.

Beryn. IlocranoBka 3agaui jgociimkeHHs. BimMoBocTilikicTh Ta >kuBydWicTh [1] 3abe3meuyroTh
edpextuBHicTh IC, gxa nocsaraerscs pizHMMH nurgxamu. OnHUM i3 11 mapaMeTpiB € 9ac HeIOCTYIHOCTI, TOOTO Hac,
KOJIM CHCTEMa HE B 3MO31 BUKOHYBATH CcBOI (PyHKIII B pamMkax BUMOT 70 Hei. [y pi3HUX CHCTeM Iiei Jac pi3HUH i
3HaXOJMUTHCS B Jiala3oHi BiJ HYJs JO MEBHOI MOPOroBOoi MpUHHATHOI BenwduHH. [[ns cmeniamizoBanux IC, sxi
(yHKIIOHYIOTP B KOPIIOPATMBHHX KOMIT IOTEPHHX MEpekaXx Ta BHUKOHYIOTh (YHKIiO iHGOpMamiiHOTO
3a0e3NeueHHs] B Takiii By3bKOCIIELialli30BaHIi TpeaMeTHi oOnacti, K (iHAHCOBO-rOCNoJapchka AisUIBHICTE B
pi3HMX cdepax 3acTocyBaHH, LIEH TapaMeTp 3HAUYHO BHINE HYJIS, aje BUMOTH 10 Takux IC TeX I0CTaTHhO BUCOKI,
0COOJIMBO TIPY TIOCTIHOMY 3pOCTaHHI iX KUIbKICHMX NapamerTpiB (yHKIIOHyBaHHS (30UIBILIEHHS YUCIIa KOPHCTYBadiB,
CKJIaJHOCTI iH(OpMaLiHKX MOTOKIB Ta 00’ €MiB 00pOOIIIOBAHKX IaHUX) Ta pOOOTH B YMOBaX BIUIUBIB 3710BMHCHOTO [13.
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XKusyuicts po3podnenoi IC 3a0e3neuyerbes: pe3epByBaHHIM cepBepHOi yactuHH IC 3 TepuTopiaabHUM
PO3HECEHHSIM OCHOBHOTO 1 pPE3epBHOTO CepBepa, OCOONMBICTIO pe3epByBaHHS € Te, M0 (YHKIIO cepBepa, B
KpUTHYHHY MOMECHT, MepeiiMae Ha cebe a3epkanbHuil SQL-cepBep, AKUil B MITATHOMY pexXuMi 3ade3mneuye podoTy
FTP-cepBepa; pe3epByBaHHSAM MPOTPAMHOTO 3a0e3redeHHs KII€HTCHKOi YaCTHHHU, OCOONMBICTIO SKOTO € Te, IO B
SIKOCTI pe3epBy CIYIr'ye HE CIELiajibHO BUALICHHH KOMII'IOTEp, & pe3epB MPOIYKTUBHOCTI OKPEMHUX KIIi€HTCHKUX
KOMII'FOTEpiB, Ha fIKi, 3TiTHO IUTaHy pe3epBYBaHHSA, BCTAHOBIIOETHCA [13 KITIiEHTCHKOI YaCTHHH, IO Pe3epBYIOTHCH,
sIKe B KDUTUYHUI MOMEHT Oy/le BUKOPHCTOBYBATHCh SIK IITATHE, HE JOIYCKaro4YH BTpaTH ¢yHKIioHaIpHOCTI IC.

BimmoBocriiikicTs ii kirieHTchkoi gactuau [C 3a0e3medeHo NIIIXOM BHKOHAHHS KOMIUICKCY 3aXO[iB, IIIO
BKJIIOYA€ OKPIM TpaJMIIHHO arapaTHOI HaJMIpHOCTI IIe 1 (YHKIIOHAJbHY HaJMIpHICTH: OpraHizaiisi aBTOMaTHYHOTO
OHOBJICHHS CHCTEMHOTO Ta npukiagHoro [13 xmieaTcpkux 1K nuissxoM MOHITOPHHTY HOTO aKTyaJIbHOCTI i3 3aJaHOI0
NIePiOMYHICTIO; AITOPUTMH MPOLIEAYP, SIKI peati3yloTh KpuTHUHI GyHKUii KiaieHTchKoi yacTHHU [C, i3 BKITIOUCHHAM
B HHAX HETPHBIAJFHOTO (iHTEJEKTyaIlbHOT0) OJIOKY OOpOOKM MOMMIIOK, IIO BHKOHYETBCSA ITapajielbHO i3 CaMOIo
NPOLIEAYPOIO; BUKOPUCTAHHS HETPHUBIAIBHUX PENAKTOPIB JaHMX, SKi BKJIIOYAIOTH JO CBOTO ITOPUTMY pPOOOTH
IHTEpaKTHBHY NPOLELYPY, IO BHUKIIOYA€ HEKOHPOJIHOBAHE MAHIITyMIOBaHHSA IaHUMH Oa3W [aHMX, OIEPaToOpoOM;
peaiizalielo KPUTUYHHUX 110 BUKOPHCTaHHIO PECYpPCiB, PO3PaXyHKOBHX IPOLEAYP i3 MOXKIMBICTIO ONEPATHBHOTO
BUOOpy Micli iX BUKOHAHHSA, IO HE JIOMYCKae IepeBaHTaXeHHsS 3aco0iB amapaTHoi mratdopmu st IC. B mux
YMOBax aKTyaJbHOCTI HaOWpae NUTaHHA pPO3pPOOKM TaKuX apxitekTyp cneuiamizopanux IC, ski © Mormu
MATPUMYBATH CBOIO JKUBYYICTh Ta BiIMOBOCTIHKICTh B yMOBAX BIUIMBY 3JIOBMHCHOTO ITPOTPaMHOTO 3a0€3MeUeHHSI.
Lle Oymno 6 OJHMM i3 €JIEMEHTIB 3 TIOKpaIlleHHs PiBH OE3MEKH B KOPIIOPAaTHBHHUX KOMII IOTEPHUX Mepexkax. | Horo
PO3BHUTOK J03BOJIMB O CTBOpIOBATH (YHKIIOHATHHO >KHUBYUIMNI Ta BigMOBOCTiHKimi creriamizoBadi IC. Bimomi
apXITEeKTYpH HEJOCTaTHBO 3a0€3MeuyI0Th PiBHI )KUBYYOCTI Ta BIAMOBOCTIHKOCTI, TOMY METOI0 POOOTH € MOAANbIINIT
PO3BHTOK BiIOMHX apXIiTEKTyp i CTBOPCHHS HOBHX JAJSI HMOKPAIIEHHS OE3MEKH B KOPIOPATUBHHUX KOMIT FOTCPHHUX
Mepexax 3a paXyHOK IIiIBUIICHHS PiBHIB )KUBYYOCTI Ta CTiiikocTi Oe3mocepenHpo cremianizoBanux IC.

1. Bigomi metoau crBopenHs cneuniajizopanux IC Ha 0CHOBI BpaxyBaHHs1 KPUTePiiB :KMBY40CTi
Ta BiAMOBOCTIiliKOCTi B yMOBaX BILIMBY 3JIOBMUCHOTO IPOrPaMHOI0 3a0e3ne4eHHsI

BimmoBocriiikicTio IC BBakaTUMEMO BIIACTHBICTH CHCTEMH 30epiraT HOBHY a00 9aCTKOBY IpaIre3JaTHICTh
y BHWIIQJIKAX BIIMOB OKPEMHX CIIEMCHTIB, IO HEMOB'S3aHI i3 30BHINIHIMH HEperiaMCHTOBaHUMHU [ismMu. I[linx
KHBYUICTIO 1H(GOPMAIIHOI CHCTEMH PO3yMITUMEMO ii BIACTHBICTh 3AJMINATHCS MPAIE3JaTHOIO 3 JIOMYCTHMHUM
3MEHIICHHSIM NPOJYKTHBHOCTI B yMOBaX HEraTHMBHHUX 30BHIIIHIX BIUIMBIB [1]. Lli MOHATTS BU3HAYAIOTH TAKYy METY SIK
3abe3nedeHHs qocTymHOCTI IT, mo mocsraeThest pisHUMH OUITXaMU. Bix 3a0e3nedeHHs OUX mapaMeTpiB B MpAMiid
3aJIe)KHOCTI 3HaXOIUTHCS e(DEKTHBHICTh (DYHKIIOHYBaHHs Beiel cnienianizoBanoi IC.

[HpopManiiiHy TEXHOJIOTIIO OLIHKK HAIIHOCTI TEXHIYHUX 00'€KTIB, CTPYKTypa SKOI BiIMIOBIa€ OJHOMY 3
BIZIOMHX THIIIB HEHPOHHHMX MEPEX 3aIPONOHOBaHO B po0oTi [2]. B poborax [3, 4] po3risiHyTO XMapHi NPOrpamMH siK
CKJIaJIOB1 3 IEKUJTPKOX KOMITOHEHTIB XMapHHUX CIIYK0, IO CIUIKYIOThCS MiX 0000 depe3 iHTepdeiicu BeO-ciryx0. B
pobortax [5, 6] po3pobieHo 3abe3rneueHHs HamiHOCTI iH(OpMariiiHux cucteMm. s MiABUINEHHS HATIHHOCTI
iH(opMAaIIHIX CHCTEM BHKOPUCTAHO MeTOA, 0A30BaHMI Ha OMIHIII Ta HeUTpatizalii pu3ukiB. B po6oti [7] moka3aHo sk
HaJIaro/PKyBaHl MPOrpaMHi CHCTEMH CKIIQJAIOTBCS 3 BEJIMKOI KIJIBKOCTI PI3HMX, KPUTHYHHX, HEKPUTHYHUX Ta
B3a€EMO3AIC)KHUX KOoH(pirypamif. B [8] po3mmsHyTO SIK XMapH CTalOTh BaXKIMBOIO IUIAT(GOPMOIO 1 HAyKOBOI
poboTu 3a paxyHOK mporpam. B po6oTti [9] mpeacTaBieHo METO/] Ta TEXHOJIOTIS I YHUKHEHHS ()YHKIIIOHAIBHIX
300iB miJ 4ac BHKOHAaHHA B INpUKIagHUX cuctemax. B [10] 3ampomoHOBaHa MpPOAKTMBHA CXEMa BiTHOBIICHH,
3acHOBaHa Ha wMirpauii ciyx0. B poGoti [11] TonepaHTHICTH BIIMOB € TOJOBHUM MHTaHHSM TapaHTyBaHHS
JIOCTYITHOCTI Ta HAIIHOCTI KPUTHYHUX MocayT. B podorti [12] mokazaHo sk XMapHi 00YHCICHHS MPOIOHYIOTH HOBY
MOTY>KHICTh T4 THYYKICTB JUII BUCOKOS()EKTUBHIX OOYHCITIOBAIBHIX MPOTPaM i3 3a0€3IIeUCHHSAM BEIHKOT KiTbKOCTI
BIpTyaJIbHUX MalllHMH JJIsl 00YHCIIOBaNbHUX NporpaM. B pobotax [13—16] kiGep-cTilKicTh Ta Kibep-KUTTE3aTHICTh
MIPEJCTaBIICHO SIK TiICHO MOB'sI3aHi MiX cO00F0 MOHATTS. B poboTax [17-24] moka3aHO BIUIUB Ha BiIMOBOCTIHKICTh Ta
xuBy9icTh IC KOMI'FOTEPHHX aTak Ta Pi3HUX TUIIIB 3JIOBMHCHOTO ITPOTPaAMHOTO 3a0e3MeueHHs.

Binomi apxitektypu 6a30BaHi Ha KpUTEpisAX 3a0e3MeUeHHs BiIMOBOCTIHKOCTI Ta )KMBYYOCTi crierianizoBanux 1C
HE/IOCTaTHRO CHCTEMAaTH30BaHI Ta HE 3aBXKIM MOXYTh OyTH peayizoBaHi depe3 cnenn(iky BHKOPHUCTaHHA. Tomy,
HEOOXiTHUM € MoJajblle JOCH/DKeHHS Ta po3poOka HoBuX apxitekTyp IC, siki © AO3BOJIMIM MOKPAIIUTH iX
BiIMOBOCTIHKICTh Ta )KMBYUiCTh, 30KpeMa i Bij Kibep-aTak Ta 3JIOBMHCHOTO IIPOTPAMHOTO 3a0€3MeUeHHS.

2. 3a0e3neyeHHs *KUBYYOCTI Ta BigMoBocTilikocTi cneniamizoBanux IC B yMoBax pyiiHyl040ro BIJIUBY
3JI0BMHCHOT'O IPOrPaMHOTO0 3a0e3Ne4YeHHs 32 PAXYHOK YA0CKOHAJICHHS apPXITeKTyp cucTeM
OCHOBHMMH HampsMam# sl IMiIBUIIICHHS JKUBYYOCTi Ta BimMOBOCTiKOCTI IC € BHeCeHHS HAMIpHOCTI B
KOH(Iryparito anapaTHux i IporpaMHUX 3aco0iB, MATPUMYIOYOT iHPPACTPYKTYpH, pe3epByBaHHs iH(pOpMaLiHNX
pecypciB (nporpam Ta manux). Ilpu npomy IC moBHWHHA BiAMOBiZAaTH HACTYIHHUM OCHOBHMM BHMOTaM: CHCTEMa
NoBUMHHA OyIyBaTHCh Tak, 100 B Hiil OyB BiJCYTHIHl KOMIIOHEHT (pecypc), BiJMOBa SKOT'O IPHU3BEJE O IOBHOI
BIIMOBH BCi€l cucTemMu. J{isi cUCTeM peanbHOTO 4acy, J0JIaTKOBO, HAKIIAJAIOTHCS YacOBI OOMEKEHHS JOCATHEHHS
pesynbrary. Posrimspatumemo crienmianizoBany IC, ska BIZHOCHTBCS JI0 CHCTEM ippeajbHOro dacy. ToMy 4acosi
oOMeXeHHS 1JIs1 Hei HabaraTto MEHII XKOPCTKi, TOPIBHAHO 3 CHCTEMaMH peabHOTOo Yacy. B 3B’s13ky 3 BUOpaHOIO ISt
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po3risay apxiTekryporo peamizaiii IC, sika CKIamaeTbes i3 CEpBEPHOI Ta KIIIEHTCHKOI YaCTHH, TO BIAMOBIIHO
PO3TISIIATHMEMO TUTAHHS BiZIMOBOCTIMKOCTI Ta )KMBYYOCTI B CIIIBBITHECCHHI 10 QYHKIIiH MTOKTaJeHUX HA HUX.

T'0710BHOIO BIACTHBICTIO BiIIMOBOCTIMKOCTI € TPO30PICTh BiIMOB i OKpEeMHX KOMIOHEHTIB [UIS KiHI[EBOTO
KopucTyBaua. lle o3Hadae, M0 BiAMOBOCTiIKa CHCTEMa aBTOMATHYHO 3MiHIOE€ CBOIO KOH(QITypaIifo y BHIAAKY
BimMoBH. [i Tporpamue 3a0esmneueHHs B TPOIECi BUKOHAHHSA IIyKae OOXiAHI NINAXM, HAMAralouuch B yMOBax
BIZIMOBH, IIPUBECTH BUKOHYBaHy (pyHKIiI0 10 ychimHoro 3aBepueHHs. s IC, npuzHayeHnx i iHpopMaliifHoro
3a0e3neueH s y BY3bKill crielianizoBaHiil MpeaMeTHIH o0nacTi, Hanpukia] (iHaHCOBO-TOCIOAApPChKa JisSUIBHICTD
3aKJIaly BUINOI OCBITH, Oy/¢ HOIUILHIM BiIMOBHUTHUCH BiJl aBTOMATHYHOI CUCTEMHU KEPYBaHH: BiJIMOBOCTIHMKICTIO Ha
KOPHCTh aBTOMaTH30BaHOI. [Ipy TakoMy mifxoai yacTHHA JOPOruX (ByHKUIH YIpaBIiHHS HaJMIPHOCTSIMH, NPHCYTHIMUA B
IC, Oyne noknameHa Ha JIOAWHY, AKIIO e HE 3arpoKye MOKIMBIMH 3HAYHHMHU BTpaTaMH. AJle BUPIMICHHSM 3aadi
nooynoeu IC, € He 3abe3meyeHHS MAaKCHMAIbHO MOJMIHMBOI BiIMOBOCTIHKOCTI CHCTEMH, a 3HAaXOIDKEHHSI
MPUAHATHOTO OallaHCy MapaMeTpiB CHCTEMH, B pPaMKax IIEBHOTO TEXHOJIOTIYHOTO 0a3mcy. A, TaKOX, B TOMY YHCII
BPaxOBYIOUH BHUMOTH KPHUTEPil0 «BIIMOBOCTIHKICTH \ BapTicTh». JlOCHiONMO BHpIIEHHS NMUTAHb 3a0e3MCUCHHS
BinMmoBocrTifikocti IC npu BuKopucTaHHi Takoi crparerii. [IpoaHanizyemMo ¢axropu, o0 HETATHBHO BIUIMBAIOTH Ha
BimMmoBocTilikicTe IC 31 croponn kimieHTa. Lle moTpiOHO myst TOrO, MO0 OWIHWTH i BHPOOWTH aIeKBaTHI 3aXO0Id
nporunii. CxeMy BIUIMBY HEraTHBHUX (DaKTOpIiB Ha BIMOCTIHKICTb KJII€HTChKOI yacTWMHHM crenianizoBanoi [C
300paxxeHo Ha puc. 1.
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Puc. 1. Cxema nii HeraTHBHUX ()aKTOPiB, 110 BIINBAIOThL HA BiIMOBOCTIHKICTh KII€HTCLKOI YacTHMHH cnieniagizosanoi IC

HeratuBHi (akTopH, 110 BIUIMBAIOTh HA BiIMOBOCTIHKICTh KIIEHTCHKOT YacTiHH [C MOALICHO HA 30BHIMIHI
ta BHyTpimHi. Cepen 30BHILIHIX (GakTopiB HAHOLIBIIY 3arpo3y NPEACTaBISIOTH CO000 3001 B poOOTI eHeprocucTeM
JKMBJICHHS Ta TPUPOJIHI SBHUINA, SIKI MOXYTh IPU3BECTH 10 BiIMOB KOMIIOHEHTIB KOMII'IOTE€PIB Ta KOMIT FOTEPHHUX
Mepex. [HIMM BaskIMBUM (paKTOPOM € TIOMHIIKH B KOZI CHCTEMHOTO IPOrpaMHOTO 3a0e3rnedeHHs. 3MEHIIUTH HoTro
NPOSIBU MOXHA HIJISIXOM BHUKOPHCTaHHS IPOrpaMHOTrO 3a0e3NedeHHs 3 aBTOMAaTHMYHUM HaJlalITyBaHHSM, IIO0 He
3aBXX/IM NPUIHATHO, Ta 3alyYSHHSIM OUIbII KBaJli(hikOBAHOTO ITEPCOHATY.

[t mprKIaTHOTO MPOTPaMHOTO 3a0€3IeUeHHs, J0 SKOTO BIJHOCSTHCS KITIEHTCHKI YaCTHHU creriaizoaHoi IC,
TO KPUTHYHI TOMMWIJIKH, SIKI TPOSBIIIMCH B XOJI €KCIUIyaTamii poOo4MX Micib, (IKCYIOTbCS pa3oM i3 CBOIMH
nmapamMeTpaMH B PEECTpi CHCTEMH B aBTOMATHYHHMH CHOCIO i, B MOJANBIIOMY BHKOPHCTOBYETHCS JJIS aHATI3y 3
METOI0 YCYHEHHS [IPUYMH, 10 iX BUKIUKaIH. L{e JocsraeThes 3aBAsSKU MiAXOAY, sIKMi 0a30BaHHUI HA MTPUBHECEHHI
Jiestkoi HaZMIpHOCTI B mporpamue 3a0esmedeHHs KiaieHTChKOi gacTuHH IC. 3 mi€ro MeTol BCi po3paxyHKOBI
MPOIIEIYPH, AKI MOXKYTh MICTUTH KPUTHYHI UISI (DYHKIIIOHYBaHHS IOMIJIKH, pO3pOOJICHI 3 TOTPHUMAHHAM IIE€BHOTO
OJTHOTHITHOTO TIa0JI0HY MOOY0BH alNropuTMy ii BuKoHaHHSA. CyTh aNTOPUTMY BiJoOpakeHa Ha puc. 2.

B miff cTpykTypi anropuTM BHKOHAHHS OyAb-SKOI HETPHBIaJBHOI HPOLIEAYPH PO3IUIAETHCS HA JBa
B3aeMozitounx Onoxu. B nmepimomy 6romi peanizyersest pynkuis npouenypu IC, a B ipyromy o0poOHHK ITOMUIIOK.
B mnponeci BUKOHaHHS Aeskoi HpoLexypH, ska peaiidye onmHy i3 ¢yHkuii xomnoHentn IC, obuaBa Oioxu
B32EMOJIIIOTh MK CO0OI0, IepeIaloun yIpaBIiHHS 00UNCIIOBAILHUM TIPOLECOM OJIMH OJJHOMY, OKH BHKOHYBaHa
dyHKIis He 3aBepmUThCA. Moro cyTh momsrae B TOMy, IO airOPUTM, sKHil peanizye dyHkuiro IC, posminserscs
Mapkepamu (MiTka 1,..., MiTKa 7 Ha puc. 2) Ha pparMeHTH 3a MPUHIIMIIOM (YHKITIOHATHLHOI 3aBEPIISHOCTI.
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TNikis xomy Jlinia xony
oBuncnoBansHoro 0BUNCTIIOBANLHOTO

npouecy npouecy

Mitka 1 - =Mitka 1

MiTka 2 = MiTka 2

Veniwna
obpobka
MOMUTTKY

MiTka n = MiTka n

Brok anropuTMy, Wwo peanisye GyHkLil IC
Brok anropuTMy, wWwo peanisye MyHKLik IC

Bnok 00pobHIKa NOMUNOK

Brok 0bpobHika nomunok

BukoHaHHA npoueaypu
Yeniwke'3aBepiuenHa MpHUMHEHO Yepe3

npoueaypu HEeBIZIOMY NOMUMKY

a)

Man. 2. Moziens poSOTH aTropHTMa BiIMOEBOCTIHKOI IPOLEAYPH. ) UTA BUMIAMKY YCTHITHOTO 3aBePUISHHS NPOIEAYPH TCTS BHHHKHEHHS TIOMIIIKI,
6) 1is BUNAJKY, KO TOMUIIKA., HeBiJoMa st 05pOGHMKA TIOMIIOK.

Puc. 2. Mojaesb po6oTH aJropuTMy BiiBocTiliKkol mpouenypu:
@) Il BANAJKY YCHIIIHOTO 3aBepIlieHHs] MPOLeAyPH; §) 1Sl BHNIAAKY, KOJIM IIOMIJIKA, HeBijoMa /151 00pOGHIKA HOMUJIOK

[Tepen noyaTkoM BHKOHAHHS MOTOYHOT'O ()parMeHTy ajJrOpuTMy B peecTp (GaTalbHUX MOMHIOK 3aHOCHTHCS
iH(pOpMaIis PO TIMOTETHYHO MOMIINBY MOMUIIKY (KOJ €K3eMIUIIpa poO0Yoro Mics KITi€HTa, Ko (YHKIIiI, HOMep
MITKH, 9ac TOII0). Y MOAaIbIIOMY MOKJIFBI HACTYITHI BapiaHTH PO3BUTKY HOZii:

1. ®parmenT anroputMmy QyHKLIi yCHmilIHO BHKOHaBCcs. B 1boMy Bumaaky iHdopmalisi B peecTpi mpo
TIOMUJIKY, 1110 HE CTaJIach, 3HUILLYETHCS, a OOUUCITIOBAILHMUI IPOLIEC MEPEXOUTD JI0 BUKOHAHHSI HACTYITHOTO (pparMeHTa.

2. YV npolueci BUKOHaHHS ()parMeHTy cTajach MOMMJIKA, ajieé BOHA YCIIIIHO JIOKaJi30BaHa OOpOOHHUKOM
NOMUJIOK (pHcC. 2, ¢). B npomy Bunaaky iHpopMallis mpo NOMUIIKY TaK0X MOe OyTH BHIaJIeHa 3 PEECTpy.

3. VY mporieci BUKOHaHHS (pparMeHTa cTajach MOMUJIKA, KA He OyJia JIoKani30BaHa 0OPOOHUKOM MOMHUIIOK
(puc. 2, 6). B upomy Bunazaky iHhopMallist Ipo MOXKIIMBY TOMUJIKY 3aJIHIIUTHCS B PEECTPI.

binbin geTanpHiNIe aNropuTM BHKOHAHHS HETPHBIANBHOI MPOLEXYPHU i3 3aCTOCYBaHHSM BHIIE 3raJaHOro
mrabioHy 300paxeno Ha puc. 3. Takuil miaxin 1o moOyaoBH aroputMy BukoHaHHS QyHKIIT IC no3Bonse pikcyBatn
B PEECTpi NMOMHJIOK, TaKOX, i iH(QOpMAIlifo MpPo TOMHUIIKH, BHKIHWKaHI 300iMH a00 KPUTHYHIMH BiIMOBaMH B
armapaTHOMY 3a0e3MedeHi KII€HTCHKOro KOMIT FoTepa, HOro CHCTEMHOrO IPOrPaMHOro 3a0e3eYeHHS.

IToyaTok

— 2

@ikcania MicIa
MOZITHEO] TIOMHIKH
(minxa 0)

3 [
Iindyrkuis 1
(dparsent Nel) 5

O6podKa TOMHEITKI
T BinnoeinHo Ko il
/ THITY
4 TloMmKa Ja T
BHKOHAHHS
\ 6 %.LUHH

Hi wiﬁm/

Hi

S pir)
!
R P R
dixcariz MicIit 8 - Tlommka TTa
MOMITHBOL TTOMIITKH TIpOoLenypH 1
(miTka 1) T
' :
9 [ 5
!
TIpotemypa n Jla loﬁ;mca
TpOLIeyPH N
/ Hi
11

TTomunka
BHKOHaAHHA

12
BHeCEHHS B peecTp
ClJElTaJ'lIzHHK TIOMHIIOK

JAHHX TIPO TIOMIIKY

HECTICHHA MOBIIOMITCHHT
Tpo aBapiliHe 3aBepIneH]

Puc. 3. Airopurm 06poOKH NOMHJIOK B IicucTeMi 3a0e3ne4eHHsl Bi/IMOBOCTIiiKOCTI
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3ibpana B Takuii croci6 iHpopmaris mpo daTarbHi TOMUIKH, IO CTAIKCH B Iporieci pyHKionyBanHs 1C,
JI03BOJISIE 1X KiachiKyBaTH Ta, B MpOLECI MOJANBIIOrO aHali3y BHUSBUTH clalKi JIAHKK 3 METOI0 iX yCyHEHHS,
HIISIXOM YI0CKOHAJIEHHSI IPOTPaMHOT0 3a0€3eUeHHs KJIIEHTCHKOT YaCTHHU.

PosrisHemo BHyTpinIHi (JakTopH, 110 BIUIMBAIOTH Ha BIIMOBOCTIHKICTH KilieHTchbKoi yacTinu IT (puc. 1) ta
METO.H, SIKi OyJIM 3aCTOCOBaHI 3 MeTOI0 Horo 3MeHueHHs. [lepimii 3 HUX, 32 YaCTOTOIO BUHUKHEHHS, Bi10YBa€ThCS
yepe3 MOMWIKH oneparopa. L{s nmpoGnema BupilieHa NUIIXOM BUKOPHCTaHHS THIIOBOTO PEAaKTOpa JaHUX, B SIKOMY
BCl TpOLEeypH BHECEHHS 3MiH B 0a3y JaHMX peajli3oBaHi 3 BUKOPHUCTAHHAM I1abioHa (puc. 4), CTPYKTypa SIKOTO
BKITIOYA€ HAIMIPHOCTI Y BUTIISAI OJIOKIB alTOPUTMY, K1 ITepe0adaroTh IepeBipKy Aiid omeparopa.

[ TTogaTok j

IMpasuno 1

| HaGip npasun
: NepeBipKH OaHHX
‘ IIpaemmo 2 KOHTEKCHO YB'S3aHHX
I iz dyHKIcO
; penaryBaHHsa
: nauux BT

IMpasuno n

ITomunka da
Hi
DvHKLA pegaryeaHHT BueeneHHA
marmx BT MOBIIOMISHHT
I PO TTOMHITKY
T
]
[ Kinens |

Puc. 4. Anropurm mabJiony peasizanii ¢pynkuiii perarysannsi 6a3 1aHux

Sx BuAgHO 3 OJOK-CXeMH Ma0IoHa TUIIOBOTO peaakTopa (puc. 4), omeparop HE Mae 3MOTH TPSMOTO
penaryBaHHsi AaHuX. Bcei Horo aii mo MaHimyJFOBaHHIO JAHHUMH 3HAXOMSTBCS MiJ] KOHTPOJIEM IPOLEAYP MONEepeaHbOl
MIEPEBIPKY, sIKi BKIIOYAOTH B ceOe Hadip mpaBwI (IOMyCTHMa TIOBHOTA BHECEHHS MaHWX, 3HAXOKCHHS 3HAYCHb B
3aJJaHUX Mialla30HaX, BIJICYTHICTh MPOTHPIY 3 paHillle BHECCHHMH MTaHUMHU 1 T.A.), KOHTEKCTHO 3B’S3aHHX 13
BUKOHYBaHOIO (hYHKIli€r0. TaknM 9uHOM, (PaKTOp MOMIUIOK OIepaTopa 3HIMAETHCS, MUIIXOM YCKIIAJTHEHHS aITOPHTMY
po0OTH penakTopa TaHHX.

HactymHauM i3 3HAUMMUX BHYTPIIMIHIX (akTOpiB, IO HETaTUBHO BIUIMBAIOTH Ha BIAMOCTIHKICTH €
MepeBaHTAXKEHHS anapaTHoi MIaTGopMH KITIEHTCHKOTO KOMIT'I0Tepa 3aJa4aMy, 110 MOXe Pi3KO MOTIPUINTH 4acoBi
napaMeTpy BUKOHYBaHHX 3aBJaHb KIIEHTChKOIO 4acTHHOW IC, abo HaBiTh 3pOOMTH HEMOXIMBOKO ioro podory,
yepe3 BHUEPIIAHHA TexHIYHUX pecypciB. 11[06 HeliTpanmizyBaTH Aif0 1[HOr0 (haKTOpa, MPH PO3POOIl MPOTPaMHOTO
3a0e3mneyueHHs, a caMme Tiel WOro YacTHHH, sKa BIAMOBiMajdbHA 3a peajizalliio «Oi3HEC-JTOTIKH» 3aCTOCOBaHE
(hyHKIIOHaTIFHE pe3epByBaHHS (pHC. 5).

APM IC SQL-cepeep B

Jloxamere HI
EHKOHAHHT

Call Funk1
(F1.p2, ... p3}

Execute Pracedure

Funk1(p1p2, .. pn);

Puc. 5. 3acrocyBanus (pyHKIioHAILHOTO pe3epByBanus pynkuiii IC
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HasBHiCTD (QyHKITIOHAIBEHOTO Pe3epBY «BAKKUX)» PO3PAXYHKOBHUX (QPYHKIIIH TO3BOJISE 3MIHCHIOBATH MaHEBD
00YHCITIOBAIbHUMH  TIOTY)KHOCTSAMH ~ anapaTHol miarpopMH, B pasi INEPEeBaHTKEHHS OKpeMUX i JIaHOK,
MIiBHUIYIOYH TAKAM YHHOM BiJIMOBOCTIHKICTB.

TakuM 4YHMHOM, BIIMOBOCTIMKICTH KIJIIEHTCHKOiI YaCTHHHU 3a0€3MEYCHO NUIIXOM BHMKOHAHHS KOMIUIEKCY
3axX0/1iB, 10 BKJIIOYAE anaparHy Ta (YHKIIOHaJbHY HaJIMIpHOCTI: )KuBiIeHHs KinieHTchkux [IK Bin okxpemoi miHii 3
NPUCTPOSIMH  3aXUCTY; BUKOPUCTAHHS IPHCTPOIB TPO303axXHMCTy B JIHIAX KOMII'IOTEPHOI MeEpexi; Ooprasizaris
aBTOMAaTUYHOTO OHOBJIEHHsSI CHCTEMHOIO IporpaMHOro 3abesneueHHsi KiieHTcbkux [IK; po3poOka aixroputmin
MIpOIIeTyp, SIKi peami3yloTh KpUTHUYHI (yHKHii KiieHTchKol yacTuHU IC, i3 BKIIOYCHHAM B HUX HETPUBIaILHOTO
(iHTeNeKTYampHOTO) OJIOKYy OOpOOKHM TIOMHJIOK, IO BHKOHYETHCA ITApajieIbHO i3 CaMOI0 MPOIEAYpOr0; BHUKOPHUCTAHHS
HETPUBIAIBHUX PEJAKTOPIiB JAaHWX, AKi BKIOYAIOTH IO CBOTO AITOPUTMY POOOTH iHTEpaKTHBHY MPOLEAYPY, IO
BHKIIIOYAa€ HEKOHTPOJIFOBAHE MAaHINYTIOBAaHHA INaHUMH 0a3W [aHUX, ONEPaTOPOM; peati3amic€l0 KPUTHYHHX IO
BHKOPHCTAHHIO PECYPCIB, PO3PaXyHKOBUX IPOLEAYP i3 MOXKIHMBICTIO ONMEPATHBHOTO BHOOpPY Micus iX BHKOHAaHHS,
0 HE [ONyCKae IIepeBaHTAKEHHS amapaTHHX 3aco0iB. Omxke, mporec 3a0e3ledeHHS BiMOBOCTIHKOCTI €
HEMepepBHUM IIPOTATOM BChOTr0 JKUTTEBOro nukiny IC. BiH po3nounHaeThes 3 IUIaHyBaHHS 3aXOAiB 3a0e3MeUeHHs
BIZIMOBOCTIHKOCTI, 1110 IPOEKTYETHCS 1 TPUBAE JI0 YaCy 3aBepIleHHs i (QyHKIIOHYBaHHS B3arai.

[Toka3HUKM XUBYUYOCTI B CKJIaJgHii cucTeMi: 0arato(yHKIIOHAJIbHICTh OKPEMHX KOMIIOHEHT; HasIBHICTbH
enuHOo1 (royioBHOT) MeTH (DYHKLIOHYBaHHS BCI€i CHCTEMH; MOXJIMBICTh HE TUNBKM iH(opMamiiHOro oOMiHY Mix
OKpEMHMMH KOMIIOHEHTaMHM, aje i iH(pOpMaliifHOi B3aeMoIil 3 KOpUCTyBayaMH;, HasBHICTb 3ac00IB 3aXHCTY,
KOHTpOJIO, JIarHOCTHKM # camoopraHizaumii. 3ajadya aHaiizy CTPYKTYPHOI JKHUBYYOCTI MOTpeOye BH3HAUCHHS:
CHCTEMHOI apXiTeKTypH, HeoOXiTHOI Ui BUKOHAHHS LIl QyHKIi-oHyBaHHA IC y meskuii MOMEHT a00 IPOMIXKOK
9yacy, KOJM BHUHHKAIOTh HeOaXkaHi BIUIMBM Ha CHCTEMY; BHMOT IOJO OKPEMHX BHIIB PECYpCIB CHCTEMH Ta iX
B33a€EMO3B’SI3KY; BHMOT IOM0 (YHKIIOHAJbHUX MOMKJIMBOCTEH PpECypciB CHCTEMH; OCOOIMBOCTEH XapakTepy
HeOaxaHWX BIUIMBIB YM IX HachiakiB. 3 puc. 6 BHOHO, SIK B paMKaX PO3pOOJICHOI CHCTEMH peaji3oBaHa 3ajaada
yacTUHH. Y BHUIAJKY BHXOIY 3 Jaay OCHOBHOTO cepBepa IC, fioro QpyHKIlii MOXe B3sITU Ha ceOe pe3epBHHM, SKHiA
Mae abCONIIOTHO OJHAKOBI HaJlalITyBaHHS 3 OCHOBHUM. [IpM IIbOMYy OCHOBHHI Ta pe3epBHUN CEpBEpU PO3HECEHI
TEPUTOPIAILHO 1 KUBISTHCS 3 Pi3HUX JiHIH. OCKIIBKY BUXIZ 3 Jay 3pa3y JBOX CEpBEpIB € MOJisg MaJIONMOBIpHA, TO
UM 3a0e3revyeThcss BUCOKA JKUBYYiCTh cepBepHoi yactuHu IC. Pexondirypauis peanbHOi cucTeMu 3aiiMae He
outbme 10 xB. Kormist 6a3u JaHMX MIATPUMYETHCS B aKTYallbHOMY CTaHi CITy>KOOIO perutiKaliiid, TOMy 3aMiHa OCHOBHOT
0a3n maHuX Ha 0a3y JAaHUX — KOIIIO BHUKOHYEThCS Oe3 BTpaT iH(popmarii. Aje He3HayHa BTpaTa iHpopMalil npu
Takiii cxemi Bce X MOXJMBa. lle MoOXe TpanmWTHCh IpW BiAMOBI JESKHX YYyTJIMBMX KOMIOHEHTIB amapaTHOI
wiatgopmu cepsepa. Sk mpaBuiio, 1€ OCTaHHI 3amyIleHI TpaH3akIii, BUKOHAHHS SKUX Oyae NMpUIHMHEHe 4epe3
BiIMOBY 00iamHaHHA. | sIKIIO 1Ie TpaH3akmii Ha 3MiHy iHpOpMamii B 0a3i JaHUX, TO B FOMY BHIIAAKY iHpOpMAIis
Oyzne BTpadeHa. AJie OCKIJIBKH Taka IMOJIis B KUTTEBOMY UK iHPOPMAIifHOI cHCTEeMH cama o cobi pigKicHa, TO
TaKOI0 MOXIIMBOIO KUTBKICTIO BTpaTH iH(popMarii MoXHA 3HeXTyBaTW. [licis BiZHOBIIEHHS pOOOTH CEepBEpHOI
YaCcTHUHH, OIepaTropaM, 4YWi TpaH3akKmii OynM BTpadeHi, MOTPiOHO MOBTOPHO BHKOHATH OCTAaHHI OIepamii, It
BiZIHOBJIEHHS BTpadyeHoi iHpopmaii. [Ipu perynspHOMy AiarHOCTYBaHHI KpUTHYHOTO OOJIaJIHAHHS CEpBEpa MOXKHA B
OLIBLIOCTI BUMAJKIB BUSBUTH Ha3piBarouy BiJIMOBY 1 BYaCHO 3aMIHMTH BIAMOBITHMH KOMIOHEHT. Tak opraHizamis
pobOTH [103BOJISIE 3MEHIINTH BIPOTINHICT BUXOMY 3 Jady cepBepHOi yacTiHU IC 1 THM caMHMM 3BECTH HaHIBELb
BTpaTy iH(popmarlii.

: QCHOBHMIA | | PesepBHUA :
'SQL-cepsep | | |SQL-cepeep| FTP - i
'|Firebird 2.x : i |Firebird 2.x cepsep ||
|
| ! | T F.
! : I E % |
(. BA ; ' ( BA HEE
e ; : Konis E 5 i
I 2|
[ : : I E 1
1 | ! |
_______ (1~ KaHan pe3epBHOro KoniioBaHH:A oo _______T_T_JINTERNET

Cxema 3aGeaneqeHHs »xwmByqocTi |C Ta BigMmoBoCTIlKoCTi TT
APM 1 CepPBepHOT YacTUHU.

Puc. 6. Cxema pe3eppyBanHs ceppepHoi yacTunu IC

Takum umHOM, *XuByUicTh IC 3a6e3meuyeThes: pesepByBaHHAM cepBepHOi yactuHu IC 3 TepuTOpiaTbHUM
PO3HECEHHSIM OCHOBHOTO 1 PE3€pBHOTO cCepBepa, OCOOIMBICTIO pe3epBYBaHHS € Te, MO (YHKIIO cepBepa, B
KPUTHUYHHUI MOMEHT, repeiiMae Ha cebe n3epkanbHuil SQL-cepBep, skuil B ITaTHOMY pekuMi 3a0e3neyye podoty
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FTP-cepBepa; pe3epByBaHHAM MPOTPAMHOTO 3a0e3MevYeHHs KII€EHTChKOI YaCTHHHU, OCOOIHMBICTIO Pe3epBYBAHHS € TE,
IO B SIKOCTI pe3epBy CIYrye HE CIEliajbHO BUIUICHHH KOMIT'IOTEpIB, a pe3epB NPOAYKTHBHOCTI OKPEMHX
KJITIEHTCBKUX KOMII'IOTEpIB, Ha sIKi, 3TiJHO IUIAHYy pE3epPBYBAHHS, BCTAHOBIIOETHCS MPOrPaMHOro 3abe3nedeHHs
KJTIEHTCHKOI YacTHHHM, IO PE3EpPBYIOTHCS, K€ B KPUTHYHUA MOMEHT OyJe BHKOPHUCTOBYBATHCH SIK IITaTHE, HE
Jomyckaroud Brpatd (yHkuionansHocti IC. B pe3ynbTaTi BUKOpPHUCTAaHHS IepellideHHX 3aXofiB OYyJIo OTpHUMaHO
apxitexTypy IC By3bKOCHENiali30BaHOI0 BUKOPUCTAHHS Ul Pi3HUX cdepax 3aCTOCYBaHHSI, J€ CyNPOBOKYBaHHI
MPOIIECH BITHOCITHCSA 10 ippealibHOro abo HepeaIbHOTO Yacy i3 JOCUTh BUCOKHMH MapaMeTpaMH BiMOBOCTIHKOCTI,
JKUBYYOCTI Ta 3aTajioM pe3UICHTHOCTI.

3. ExciepuMeHTH

i BU3HaYCHHS Ha CKUTBKH €(EeKTHBHUMH € 3alpPOIIOHOBAHI PIllIeHHS 13 3a0e3meueHHs BiIMOBOCTIHKOCTI
Ta KMBYYOCTi TPOBEAEMO MOPIBHAHHS KpHTepiro edextuBHOCTI Mg [T Oe3 3a0e3nmeueHHs BiAMOBOCTIHKOCTI Ta
JKUBYYOCTI 1 3 BKITFOYCHHSM [IHX XapaKTepUCTHK Ha OCHOBI (opmym (1):

Tri(spa~ Tri(sp2t Tra(sy)s) Traspat Tra(sy)e
)

. 1)
2,j,p.q (
Tri(spa Tra(si)a

Ke (SIT) =0®,jpgq

ne q jipg = KOCQIIIEHT ISt 3HAYCHHS, SIKC BU3HAYAE BIIMOBOCTIHKICTh B KUIbKICHUX OJJMHUIISX; A2 jpq ~
) J ’ Iy »

=1,
10,4

3HadycHHS BEIMYMHH KpuTepis epextuBHOCTI [T, B sKiff He 3a0€3MeUyIOTHCS BUMOTH BiIMOBOCTIMKOCTI i
JKUBYYOCTI oTpuMyeMo 3 ¢opmyiu (1) Tak: 1) BupimeHHs mpoOiieM, TOB’ sI3aHUX 13 BIACYTHICTIO 3a0e3nedyeHHs B [T
peaii3oBaHHMX BiAMOBOCTIHKOCTI Ta >XMBYYOCTI, MOKJIAJCHO Ha ONEpaTopa YW aJMIiHICTpaTopa, SIKMH IMOCTIiIHO
MOHITOpUTh (yHKUioHyBaHHS IT; BUpimeHHS NPOONEMHHMX CHTYaIliil 3MiHCHIOETBCS TLNBKKM NPH iX BHSBJICHHI.
EdexktuBHUM 3HAa4YeHHSIM € 3HA4YCHHS MIHIMaJIbHO BigXWIIeHEe BiAg oxuHMLI. Pe3sympraTn 3abe3mnedeHHs
BIJIMOBOCTIHKOCTI Ta KHBYYOCTI crierfianizoBanoi IT 300paxeni B peanizoBawiii IT Ha puc. 7.

KOoe(iIieHT 11 3HAUCHHS, AK€ BU3HAYAE JKUBYUICTh B KUTHKICHUX OIWHHUIIAX; @1,jpq + a,

= Log_transaction log I

Copying security database __
Setting permissions of security base for SAMBA. .
Replicating data...
Copying database. ..
Copying security database...
Updating timestamp...
Unmounting replica share...
211 done 2019.02.03 (23:35:39)

== 2019.02.04 (23:00:01)

Copying hourly datsbases (4th day copy) ...

Copying hourly datsbases (3rd day copy) ...

Copying hourly databases (2nd day copy) ...

Copying hourly databases. ..

Commiting transactions...

Making database offline...

Backing up into a temporary file...

Restoring into a temporary file. .

gbak: ERROR:validation error for eolumn "ORGILCSPISVSR"."FE", value "%+ null #++"
gbak: ERROR:warning —- record could not be restored

gbak:Exiting before completion dus to errorsC ng the t y file...

Transaction rollback ... no copy created
Replacing current database failed ...
Security database was not copied ...

Updating timestamp...
Unmounting replica share...
Made with errors 2019.02.04 (23:18:33)

=————————— 2019.02.05 (23:00:01)
Copying hourly datsbases (4th day copy)...
Copying hourly databases (3rd day copy) ...
Copying hourly datzbases (Znd day copy) - .-
Copying hourly databases.__

Commiting transactions...

Making database offline...

Backing up into a temporary file

Restoring into a temporary f:

1 Compressing the temporary file...

ormal text file

Puc. 7. ®parmenT Jior-gaiia nicucTeMu pe3epBHOIo KONiloBaHHs 0a3H JaHHX

Le#t ¢parment BimoOpaxkae poOOTy ITiACMCTEMM TpaH3aKLid 0a3W HaHUX MiJ 4ac 1 pe3epBHOTO
komitoBaHHs. [Ipn BUKOHAHI npoleypu CTBOpEHHs pe3epBHOI Korrii 6a3u paHux ytwiitoro GBAK 4 motoro 2019
POKy CTajach MOMMIIKA B JJaHUX, 10 TIPU3BEJIA JI0 BiKaTy TpaH3akuii. KputuuHi mo3uwii BUICHI.

TTosumis 31. CTBOpeHHS TUMYACOBOTO Gaita 6a3u JaHuX.

TTozunis 32-34. Iosinomnenns yrunita GBAK npo momunky mpu cnipo6i 3amucy B mosie [FK] Tabmumi
ORGILCSPISVSR 3nHauenHs o ymoBuaHHIO Bu3HagHHKa NULL.

[o3umis 35. Bigkat noTOYHOI TpaH3aKIlii yepe3 MOMHUIIKY.

Io3umist 40. CrioBiIeHHs, 0 MPOIeaypa CTBOPEHHS PEe3ePBHOI KOIii 3aBEPIIMIIACH 13 TOMUIKAMH.

PesynbraTu BiIMOBOCTIHKOCTI, Tpad)ik IpOsIBIB KUBYHOCTI Ta rpadik BimoOpakeHHs 0JHOYACHHUX MPOSBiB
Ta BIZIMOBOCTIMKOCTI Ta )KMBYYOCTi 300paKeHi Ha puc. 8.
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Puc. 8. I'padix BirmoBocTiiikocTi (4); rpadik nposiBiB :xuBy4docTi (6);
rpadik BigodpakeHHs 0{HOYACHHX MPOSBIB Ta BiIMOBOCTIlKOCTi Ta :KUBYYOCTi (8)

PesynbraTi HOCHIKEHHS MiATBEP/KYIOTh BUCOKHI PIBEHb CTIMKOCTI Ta BH)KMBAHHS B KOPHOPAaTHBHUX
KOMIT FOTEPHUX MEPEeXax, IKHH CTAaHOBUTH ToHAT 75%.

Hanpsimu nopajibmux A0CTizKeHb. BaXTMBIM HampsiMOM IMOAANBIINX NOCIIUKEHb JUIS ITOKPALICHHS
epextuHocTi IC € po3pobka Meromy 3abesmedeHHs eeKTHBHOTO 3axMcTy iHdopmarii B apxitextypi IC. Ix
BpaxyBaHHS B 3araJicHOMYy Kputepii Bm3HaueHHI edektuBHOCTI IC mo3BoNMThH 30amaHCyBaTH TaKi BETHYUHH K
KHUBYYICTh, BIIMOBOCTIMKICTH Ta 3axWCT iH(OpMaIii, BHpakeHi B KUTBKICHOMY BHTIIAi, Ta CTaHE OCHOBOIO
po3pobku crienianizoBanoi IC 3 MoKkpaneHHMH XapaKTePHUCTHKAMH.

BucnoBku. TakuM yMHOM, po3pobiieHa apXiTeKTypa Ta BUMOTH JI0 11 peasi3alii Ta anapaTtHol MiATPUMKH,
SKi BpaxOBYIOTh BiJIMOBOCTIMKICTH Ta »MHBYYICTb, Ta MOXYThb OYyTH pO3IUUPEHI JUIi BpaxyBaHHS 1HIIUX
XapaKTEepPUCTUUHUX BeJMUWH. [[ys 3a0e3nedeHHs BiIMOBOCTIHKOCTI Ta sxuBy4ocTi IC po3pobiieHo cucteMy 3axo0.iB
B pe3yibTaTi BUKOHAHHs sKMX oOTpumaHo IC By3bKOCHELIalli30BAHOTO BHKOPUCTAHHS JUIs Pi3HUX cdep
3aCTOCYBaHHs, JI¢ CYIPOBOJDKYBaHHI MPOIECH BIAHOCATHCSA IO ippealbHOro abo HepeaJbHOIro Yacy i3 JOCHTh
BUCOKHMH NapaMeTpaMH BiIMOBOCTIHKOCTI, JKMBYYOCTI Ta 3arajloM Pe3HJICHTHOCTI i, B TOH XK€ 4ac, MPUIHATHUM
piBHIM (iHAHCOBHX BHUTpaT Ha il eKciulyaTamito. IIpoBenmeHi ekcrepUMEHTaNbHI JOCITIIKEHHS MiATBEPIKYIOTh
MOXKJIUBICTh 3aCTOCYBaHHS 3aIIPOIIOHOBAaHHX PIIICHb CTOCOBHO apXiTekTypu IC.
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