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AHHOTAIMS

JlaHHBI TpOrpaMMHBIA  JOKYMEHT IPEACTaBIseT COOOM MOSICHUTEIbHYIO 3allUCKy K
nporpammHoMy mpoekty «Restful BeG-cepBuc mis paboThl ¢ 0a3aMu JaHHBIX [0 CBOMCTBaAM
HEOPraHMYECKHUX BEIIECTB M MaTepuaioB», NPeJHA3HAYEHHOIo [UIsl YOPOUIEHHs Ipolecca
OTCIIeKMBaHMsI OOHOBJIEHUH B 0a3aX JaHHBIX 110 CBOWCTBAM HEOPIaHUYECKUX BEIIECTB U MAaTEPUaAJIOB U
aBTOMAaTHU3allMM1 COXpaHEHUsI OOHOBJICHU B MeTabase.

Pa3znen «BBenenue» BkitouaeT B ce0s HAMMEHOBAHUE MPOTrpaMMbl U JIOKYMEHT, HA OCHOBaHUU
KOTOpOTo BeAETCS pa3paboTKa, ¢ yKa3aHUEeM OpraHU3alluH, YTBEPAUBIICH JaHHBIA JOKYMEHT.

B pasgene «Hasznauenne wu oO0nacTb MNPUMEHEHMsD» cojepkarcs (YHKIMOHAIbHOE U
AKCIUTyaTal[MOHHOE Ha3HAUYEHUE POTpaMMBbl U KpaTKasi XapaKTepuCTUKa 00JacTH €€ MpUMEHEHUSI.

B pazpene «TexHuueckne XapaKTEPUCTHKW» MPHUCYTCTBYIOT CIEAYIOIIME TOJpa3aesbl:
MTOCTAaHOBKA 3aJ]aud Ha pa3pabOTKy MporpaMMbl, onucanue GyHKIIMOHUPOBAHUS IPOTPaMMBbl, OITMCAHHUE
u O0OOCHOBaHME aNropuT™Ma paboThl MPOrpaMMbl, ONHMCaHHE M OOOCHOBaHME BBIOOpa MeTojaa
OpraHM3allii BXOJTHBIX U BBIXOJHBIX JAHHBIX, ONMUCaHHE pabOThl ¢ 0a30i NAaHHBIX, OMHCAHHUE U
000CHOBaHME BbIOOPA COCTaBa TEXHUYECKUX U MIPOrPaMMHBIX CPE/ICTB.

B pazmene «Oxujgaemble TEXHHMKO-3KOHOMHYECKHE IOKa3aTeln» YKa3aHa MpearnoJiaracMast
MOTPEeOHOCTh U HPKOHOMUYECKHE IMPEUMYIIECTBA Pa3pabOTKU MO CPaBHEHHUIO C OTEYECTBEHHBIMHU U
3apyOekHBIMU 0Opa3aMu WM aHAJIOTaMHU.

[IporpamMmHbIil JOKYyMEHT pa3paboTaH B COOTBETCTBUU C TPEOOBAHUSIMU:

1. TOCT 19.101-77 Buzapl mporpaMm H IporpaMMHBIX JOKyMEHTOB [1];
I'OCT 19.102-77 Craguu pa3pabotku [2];
I'OCT 19.103-77 O603Ha4YeHHUs TPOTPAMM H IPOrPAMMHBIX TOKYMEHTOB [3];
I'OCT 19.104-78 OcHoBHble HaamucH [4];
I'OCT 19.105-78 O61re TpeboBaHusI K IPOrPaMMHBIM JTOKYMeHTaM [5];

© a ~ w DN

I'OCT 19.106-78 TpeboBanus Kk IporpaMMHBIM JJOKYMEHTaM, BBITIOJTHEHHBIM [1€YaTHBIM
criocobom [6];
7. TOCT 19.404-79 IlosicuuTenpHas 3anucka. TpeboBaHUs K COJIEpKaHUIO U 0(OPMIICHUIO
[7].
N3amenenus k [MosicautensHo# 3amucke opopminsitorest cornacao 'OCT 19.603-78 [8], TOCT

19.604-78[9].
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Hepe):[ MNPpOYTCHUCM OAHHOI'0 IOOKYMCHTa CJICAYCT O3HAKOMHUTBLCA C TGpMHHOHOI‘HCﬁ,

npuBeaeHHoM B [Ipunoxenun 1.
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BBEJIEHUE
1.1. HammeHOBaHHe NPOrpaMMblI

HaumenoBanwue nporpammsl — «Restful Be6-cepBuc aist paboThl ¢ 6a3aMul JaHHBIX [0 CBOMCTBAM

HCOPraHNM4YCCKUX BCHICCTB U MATCPUAJTIOB».

HaumeHnoBanue nporpammMel Ha aHrimiickoM si3bike — «Restful web service for a databases on

inorganic substances and materials properties».

1.2. JlokyMeHT, HA OCHOBAHUM KOTOPOI0 BeJeTcsl pa3padoTka

OcHoBaHMeM [Uid pa3pabOTKU sBIsSETCS Y4eOHBIM IUIAH TMOJTOTOBKM OakajlaBpoB IO
HanpaBieHnto  09.03.04  «lIporpammHas WHXEHepUs» M YTBEPXKJICHHAs  AKaJIEMHYECKUM

PYKOBOAUTEIIEM TEMA KypCOBOT'O ITPOCKTA.

JIoKyMeHT yTBEpKJIeH opraHusanuen: HanumoHanbHBIA HCCIEIOBATENBCKUI YHUBEPCUTET
«BpIcmas mikosia SKOHOMHKH», DakylnbTeT KOMIBIOTEPHBIX HayK, oOpa3oBaTelibHas IporpaMma

«IIporpamMmHas HH>)XEHEPUS».
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2. HA3BHAYEHHUE U OBJIACTh IPUMEHEHUA

2.1. Ha3HayeHuWe NPOrpaMMblI

2.1.1. DyHKuHOHAIbLHOE HA3HAYEHUE

OyHKIMOHAIbHOE HA3HAYEHHE IPOrpaMMbl — MpeAocTaBiIeHHE yHHUBepcanbHOro APl s
Oe3omacHOM paboThl ¢ 0a3aMM JAHHBIX, XPAHSIIUX CBEACHUS O XUMHUYECKUX CYIIHOCTSIX M HUX
CBOMCTBaX, MPOCMOTP MeTauH(OpMaluy, XpaHslleics B MeTadase, 1 coxpaHeHHe 0OHOBIIEHUH u3 0a3

MAHHBIX B MeTabdasze.

2.1.2.9kcnityaTanimoHHOE Ha3HAYeHUe

JlanHbIi BeO-cepBUC TIpeAHA3HAYEH ISl YIIPOIICHHS TPOIlecca OTCICKUBAHUS OOHOBJICHUH B
0a3ax JaHHBIX IO CBOMCTBAM HEOPTaHMYECKUX BEIIECTB U MAaTEPUATIOB U aBTOMATHU3AIIUU COXPAHCHUS

00OHOBJICHUIT B MeTa0ase.

CepBHC MOXET OBITh BCTPOCH BO BHEIIHIOK CHCTEMY, IO 3alpPOCy KOTOPOH cepBHC Oyaer
OTIIPABIISITH 3alpoCchl K 0a3aM MaHHBIX W, NPH HAJMYUU OOHOBICHWH B HHX, COXPaHITH HOBBIC
MeTalaHHble B Merabasze. J[pyruM ciydaeM WCIIOJIb30BaHUS SIBISIETCS PYYHOW YIpaBJiCHHE, MPH
KOTOPOM TI0JIb30BAaTelNb, TOJNB3YSICh WHPPACTPYKTYpOW BeO-cepBHCa, caM OTIpAaBJISIET 3allpochl Ha

MMOMCK OOHOBJIEHUH 1 UX COXpaHCHHUC.

2.2. Kparkasi xapaKTepHCTHKA 00J1aCTH NPUMeHEeHUsI

«Restful BeO-cepBuc s paboThI ¢ 6a3aMu JAHHBIX TI0 CBOMCTBAM HEOPTaHMYECKUX BEIICCTB U
MaTepuajoBy IPUMEHUM B CHCTEMax, TIJI€ MCIOJB3YIOTCS HECKOJIbKO 0a3 JaHHBIX W €CTh
HEOOXOIUMOCTh B 0000IIEHIH, XpaHAIIEHCsS B HUX HHPOPMAIIMH, ¢ TTOMOIIbI0 MeTaba3bl. OcHOBHAs
1IeJb pa3pabaThIBAEMON MPOTPaMMbl — aBTOMATH3AIMS MPOIECCOB, CBSI3aHHBIX C UMIIOPTHPOBAHUEM
METaJIaHHbIX B MeTala3y, W YIpOIIeHHe Mpollecca OTCIASKUBaHUsI OOHOBJIEHMI B 0a3ax JAHHBIX IO

CBOMCTBaM HCOPraHM4CCKUX BCIICCTB U MAaTCPUAJIOB.
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3. TEXHUYECKHUE XAPAKTEPUCTUKHU

3.1. TlocraHoBKa 3aja4yu HA Pa3padoOTKy NPOrpaMMbI

PazpabaTpiBaeMbIii IPOTPaMMHBIN TPOIYKT JOJDKEH BBITIOJIHATH CIISIYIONINE 3a/1auu:

1. Pa3znenenue MHPpPACTPYKTYphI BeO-CEpBUCA HA IBa MUKPOCEpPBHUCA: CEpBHCa ISl Oa3bl

JaHHBIX U CEpBHCA IJIA MCTa6a31>I;

2. Peamuzanus QyHKIIMOHANA cepBHca TS 0a3bl TaHHBIX:

2.1. B03MOXHOCTH MPOBEPHUTH TEKYIIIEE COCTOSIHUE pabOTHI cepBuca. [IpoBepsercs:

CocTosiHME MOKITIIOYEHHS K 0a3e NaHHBIX;
IMpoBepka ucnonueHus Sql-ckpunTa st MOJy4IeHUs! MPECTABICHHS O
MeTaJaHHbIX TaOMuUIbI (SOI-CKpUNT yKa3bIBaeTCs MPH YCTAHOBKE CEpBUCA

1u1s 0a3bl JaHHBIX, 00JIee TOAPOOHO 00 3TOM B MyHKTE 3.4).

2.2. TlomydeHue MeTaJlaHHBIX O CBOWCTBAX, XpaHAIIUXCs B 0a3e JaHHBIX. B cocTaB

METaJaHHbIX O CBOMCTBAX BXOJUT CIeaAyrolias UHGopMarus:

i.
ii.
iii.
iv.
V.

Vi.

Nnentnduxarop 6a3pl JaHHBIX, OTKY/Ia OBLJIO B3SITO JAHHOE CBOMCTBO;
Nnentuduxarop cBoiicTBa B 6a3e JaHHBIX;

Hassanue cBoiicTBa;

Omnmcanne CBOMCTBA;

Ccpuika Ha 1abJIOH CTPAHMIIBI O CBOMCTBE BO BeceMupHoO# mayTuHe;

Cratyc 0OHOBIIEHHS CBOMCTBA OTHOCUTEIBLHO JPYTUX TAOJIHII.

2.3. HonyquI/Ie MCTaAaHHBIX O CUCTEMAX, XpaHAIIUXCSI B baze JaHHBbIX. B coctaB

MeTaJaHHBIX O CBOMCTBAX BXOJUT Cieayromias nHGopMaIs.

I/IHGHTI/I(I)I/IKaTOp 0a3ml JaHHBIX, OTKYyJa ObL1a B34Ta JaHHasg CUCTEMaA,
YHUKaIbHBIN I/II[eHTI/Iq)I/IKaTOP CHCTEMBI B 0aze JaHHBIX,

KomnmuecTBo 351EMEHTOB B CHUCTEMC,

iv. Cratyc 0OHOBIIEHHS CHCTEMbI OTHOCUTENBHO APYTUX TaOIUIL;
V. Jlata BHeceHus B 0a3y JaHHBIX ITOW CHCTEMBI;
Vi. CTpokoBO€ MPEACTABIECHHUE SJIEMEHTOB;
vii.  Mudopmanus o cucreme;
viii.  Omnmcanue CUCTEMBI.
N3m. JIuct Ne noxym. ITonmn. [Hara
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2.4. Orpanudenue aocrtymna K ¢pyHKunoHany 2.2 u 2.3 mocpecTBOM ayTeHTH(PHKAINN
no JWT-tokeny.

Peanu3anus pyHKIMOHAIA cepBUca st MeTaba3bl:

3.1. Orpanunuenue gocrymna K GpyHkuuonaity cepsuca nocpeacrsom Cookie
ayTeHTU(UKaIMK. 3a/1a4a 0 OTPAaHUYCHUIO (PYHKIIMOHAJA BKIIIOYAET B Ce0s
CIICAYIOIINE TIO13aauH:

3.1.1 [Tony4yenue Gopmbl ¢ MOJTB30BATEIHCKUX JAHHBIX JIJISI IPOXOXKICHUS

ayreHTu(ukanuy. [1onp30BaTeNbCKUE TaHHBIE BKIIOYAIOT B €05 CIEAYIOUIYIO

nHpopmanuo:
i. Hms nons3oBaTes;
ii. [Tapois.
3.1.2. [IpoBepka MosyueHHBIX JaHHBIX U ayTeHTHU(PHUKAIMS [T0JIb30BaTENs B

3aBUCHMOCTH OT PE3YJIbTaTOB MTPOBEPKU;
3.1.3. Bo03M0XXHOCTH BBIX0/1a U3 TEKYIIET0 aKKayHTa.

3.2.  B0O3MOXHOCTBH TPOCMOTpA JIOMAITHEH CTPAHHIIBI CEPBUCA, C OTOOpaKEHUEM
nepeyHst JOCTYMHBIX QyHKIHH (myHKTHI 3.3 — 3.6);

3.3.  B0O3MOXHOCTBH IPOCMOTpPA MPOCMOTP MOAKITIOYCHHBIX CEPBUCOB (B BHJIC
TaOJIHIIB);

3.4. B03MOXHOCTH MPOCMOTpPA COXPaHEHHBIX B MeTa0a3e METalaHHbIX O CBOMCTBAX (B
BH/JIC TAOJIUIIBI);

3.5. B03MOXHOCTh MPOCMOTPA COXPAHCHHBIX B MeTaba3e METaIaHHbIX O CHCcTeMax (B
BUJI€ TaOJIHIIbI);

3.6. Bo3moxHOCTH OOHOBJIEHUS MeTanH(pOpMalMy B MeTaba3e yepe3 coop
METaIaHHbBIX Y CEPBHUCOB IS 0a3 JaHHBIX M MPOCMOTP BHECCHHBIX OOHOBJICHU (B
BUJIC JIBYX TAOJUII: TI0 CHCTEMaM U TI0 CBOKWCTBaM);

3.7. Tenepanus JWT-TokeHa rpu oOpalieHUH K cepBUCaM i 0a3 TaHHBIX TS

IIPOXOKACHUA ay’TeHTI/I(l)I/IKaI_[I/II/I.

Nzm.

Jluct No nokym. ITonm. JlaTa
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3.2. Onucanue U 000CHOBaHUE APXUTEKTYPbI MPOrPaMMbI

3.2.1. Onucanue apXuTEKTYPbl MPOrPaMMBbI

Be06-cepBuc HConb3yeT MPUHITUT MUKPOCEPBUCHON apXUTEKTYPhI TPOrPAMMHOTO 00eCIICueHUS
[12]: apxuTekTypa BeO-cepBHCa COCTOUT U3 IBYX TUIIOB MUKPOCEPBHCOB, B3aUMOICHCTBYIOIIUX MEKTY
co0oii — cepBuUC 111 MeTaba3bl U CEPBUC JIIsl 0a3bl TaHHBIX. B KOHTEKCTE MCIOJIb30BaHUs BeO-cepBrca
MeTaba3a — 3TO MECTO COXpaHCHUsS OOHOBJICHHWs, a 0a3bl JAHHBIX MO CBOMCTBAM HEOPTaHUYECKUX
BEIECTB ¥ MATEPHAIIOB — 3TO UCTOYHUKH OOHOBJICHUs. [103TOMY C TOUKH 3pEHUS apXUTEKTYPHI CEPBHC
U MeTaba3bl MOKET OBITh TOJBKO B €MHCTBEHHOM JK3EMILISPE, B TO BPeMs KaK CEPBHCOB I 0a3
JAHHBIX MOYET OBITh HECKOJIbKO. KaXk/Iblii CepBHC YCTaHABIIMBAETCS HA CEPBEP C COOTBETCTBYIOMICH
eMy 0a30¥l maHHBIX 715 oOecrieueHrs IocTyna K nHpopMammu u3 6a3 JaHHBIX.

PaccMoTpuM miporiecce B3aMMOJICHCTBHSI MEKPOCEPBHCOB C TOYKH 3PEHUS OOIICH apXUTEKTYPHI

Ha IpuUMepe 3ampoca Ha 0OHOBJIeHHs MeTabassl (puc. 1).

4

Cepsuc % oy Cepsuc gns auth & update 7 S
v S e | U5 SOOI 7 = oo, ) [ el T A
512 €&—view sql query A B2 - get request - -

&
T 5

MonyyeHue xocTos
cepBucos ans B/,

BT €—View sql query — A B4 1 <..\\\
é’@,f

6V\ew 5l qUery m—— etc. <---
etc.

CoxpaHeHue
o6HoBneHMI

MeTagaHHbIX -

MeTabasa

Pucynoxk 1. Obwas apxumexmypa pabomsi 6ed-cepsuca Ha npumepe 3anpoca Ha 0OHO8IeHIe Memadasvl.
B o6mem Bue anroput™ paboTsl BeO-cepBUca CIEAYIONIU:
1. ITonn3oBaTens MpoXoauT aYTeHTI/I(l)I/IKaI_II/II'O B CCpBUCC I MeTaba3bl U OTIIPABJIACT
3arpoc Ha 0OHOBJIEHHE MeTa0a3bl;
2. CepBI/IC JJIA MeTaba3bl 3alpamuBacT y MeTa0a3bl XOCTHI CCPBUCOB 1A 0a3 JaHHBIX,
3. CepBI/IC JJIA MeTaba3bl OTIPABJEICT CEpBHUCAM 3allpOChbl HAa IMOJYUCHUC MCTAJAaHHBIX O

CBOMCTBaX U CHUCTEMaAXxX;

N3m. JIuct Ne noxym. ITonmn. [Hara
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4.  Kaxpaplii cepBuc Juis 0a3bl JAaHHBIX T[PUHUMACT BXOISIIUN 3ampoc, OOHOBIISET
MIPEJCTABICHUE O METAJAHHBIX C MOMOIIBIO HCIIOJIHEHUS Sql-CKpHUIITa, OTIPABISIET K CBOSH 0a3e TaHHBIX
3arpoc Ha MOJIy4YEeHHE METaJIaHbIX U BO3BPAIAET MOJYyYEHHbIE METaIaHHbIE CEPBUCY AJIsl MeTabas3bl;

5. Cepsuc mns meTabas3pl OOHAPYKUBACT OOHOBJICHHS U COXPAHICT X B MeTa0a3y.

Takum oOpazom paboTa BeO-cepBHca pa3eseTcs Ha HE3aBHCUMbIC KOMITOHCHTHI, KaXKIbIi W3
KOTOPBIX OTBEYAET 32 BBHITIOJHEHNE CBOCH 3a/1a4M. CEPBUCHI IS 0a3 TaHHBIX COOMPAIOT MHPOPMALIUIO
n3 0a3 JaHHBIX, a CepBHUC JUIsl MeTaba3bl AHATM3UPYET MOJYYEHHYI0 WH(QOpPMAIUIO, BbIAEISET
OOHOBJIEHUS U COXPAHSET UX.

Apxutektypa Beb-cepBuca cootBerctByeT ctiiito REST [13]. B paMkax KIMEHT-CepBEpHOTO
MPWIOKEHUST 3TO TO3BOJSET CHCTEMaM JIETKO OOMEHMBATbCA JAHHBIMM U JaeT BO3MOKHOCTb

MacmTabupoBaTh cepBHC B Oyaymiem. PaccmoTpum paboTy BeO-cepBUCa C TOUKH 3pEHUS MOJIb30BaTeNs

(puc. 2).

Db
| service 1
senvice - B cervice 2

User |

Metahase Db |

| elc.

Web-service

Pucynox 2. Beb-cepsuc ¢ mouku 3penusi noib308amerns.

ITpu paboTe ¢ BeO-CepBHCOM IMOJIB30BATENb, 110 CYTH, B3aUMOJICHCTBYET TOJIBKO C CEPBHCOM ISt
Metabasbl. [I0CKOIbKY B3aUMOICHCTBIE MKy KOMIIOHCHTAMH YK€ HACTPOCHO MPH pa3paboTke BeO-
CepBHCa, TMOJBb30BATENI0 HE HYXHO BIABAThCS B JeTald paboThl BeG-cepBHCa, OH MOXET MPOCTO
MOJIb30BATHCS €r0 (DYHKI[HOHAIOM.

Cepauic st MeTabasbl pa3padoraH ¢ ucnonb3oBanuem narrepaa MVC (Model-View-Controller)
[14]. Manublii maTTepH NoApa3aessieT JaHHBIC MPOTPAMMBbI U €€ JIOTHKY Ha TPH KOMIIOHEHTa C TOYKH

3pCHUA (l)yHKI_[I/IOHaJ'IBHOFO Ha3zHauyeHus. B NaTTEPHE NIPUCYTCTBYIOT CICAYIOINEC KOMIIOHCHTHI.

N3m. JIuct Ne noxym. ITonmn. [Hara
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1. Mopuens (model) BxitowaeT B ce0si CYIIHOCTH, HCIIOJIB3YEMbIE B IIPOrPaMME M HaJl KOTOPBIMH
IIPOU3BOIATCA HEKOTOPHIE NEUCTBUA. B pe3ynbTare COBEPILIECHUs IEHCTBUM MOJEIb MOXKET
MEHSTh CBOE COCTOSIHUE;

2. IlpencraBnenue (VIEW) — IaHHBI KOMIOHEHT OTBEYaeT 3a OTOOPaKCHUE HTaHHBIX
MOJIb30BATEII0 M 32 PearpoBaHWE HA HAMEPEHHS I0JIb30BATENsl COBEPIIUTH KaKue-JIH00
NEUCTBUE,

3. Kowntposiep (controller) obGecrieuriBaeT BBIIOJHEHHE ACWCTBUIN MOJB30BATENS, MEpeaaBast
MOJIEITH HEKOTOPOE HOBOE COCTOSHUE.

CxemarnuHoe m3o0pakenue padotel marrepaa MVC nzobpaxeHo Ha puc. 3.

MpeaoctaBneHUe M3meHeHne

KoHTponnep

OTtobpaxeHne fevictere

Pucynok 3. Cxema pabomor nammepna MVC.

3.2.2.000cHOBaHHNEe APXUTEKTYPHI POrpaMMbl

«Restful BeO-cepBuc s paboThI ¢ 6a3aMu JaHHBIX 110 CBOMCTBAM HEOPTaHMYECKUX BEIICCTB U

MaTCpHuaIoB» o0ecreynBaeT B3aHMOHeﬁCTBHe MeTaba3el U 0a3 JaHHBIX, XpaHAIIHUX CBCACHUSA O

XHMHUYECKHX BEIISCTBAX M UX CBOMCTBAaX. HOCKOHLKy MeTaba3a u 0asbl JaHHBIX MOTYT XpaHUTBHCA Ha

Pa3HBIX CCPBCpaAx, IJIsd obecrieueHust B3aHMMOJECUCTBUS I/IH(I)paCTPYKTypy Be6-cepBHca HeO6XO)II/IMO

PasaCIIMTh HAa IBa MUKPOCEpBHUCA: CCPBUC I MeTa0a3bl U CCpBUC IJIA 0a3bI JaHHbIX. [ToMuMO 9TOI0,

MI/IKpOCCpBI/ICHHI\/’I NoAX0Jd K apXHUTCKTYPC 3aKJIaAbIBACT BO3MOKHOCTHU MaCIJ_ITa6I/Ip0BaHI/I$I Be6'C6pBI/IC3.

B OyayleM, a TakXKe CHIKAeT Harpy3Ky Ha Kax/bli OT/AeNbHbIN cepBep.

N3m. JIuct Ne noxym. ITonmn. [Hara
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3.3. Onucanue U 000CHOBaHUE AJITOPUTMA PadOTHI POrPaAMMBbI

3.3.1. Onucanue aaropurmMa paéoTsl MPOrpaMMbl

ApxuTeKTypa BeO-cepBHCa COCTOWT W3 JABYX THUIIOB MHUKPOCEPBHCOB, B3aUMOJICHCTBYIOIIUX
MEX Iy cO00ii: cepBurca st MeTabasbl M cepBurca I 0a3bl JaHHBIX.
Anroput™M pabOTBI cepBUca I MeTab0a3bl MOXKET ObITh ONUCaH OJIOK-CXeMaMH,

MIpe/ICTaBJICHHBIMU Ha pUCYHKax 4-5.

Ha pucynke 4 mpezicraBiieH mnporecc ayreHTudukaimu [15] mosb3oBaTesns B cepBuce s

MeTa0asbl.
Monb3osarens
HeT yxe ayTeHTUuLmpoBaH?
| 3arpyska dopmbl
Lt asropusauumn
J
\
HeT Beog gaHHbIX
nosib3oBarenem
Bce gaHHble
HeT 3anosHeHb1?
aa
Aa
Mouck nonb3osarens ¢
TaKUMKU JaHHLIMN
Haiigen nu
no/b30Baresb C TakMMu
AaHHbIMK?
a
i i
3arpyska gomaluHen
CoxpaHeHue Kykun b Srpatiii ]
PuC)/HOK 4, Brok-cxema aymeHmu(j)uKauuﬂ 6 cepeuce
051 Memaobasvl
N3m. JIuct Ne noxym. ITonmn. [Hara
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[Iporecc ayTeHTHPUKAIIUN MOKET OBITh pa30UT HA CIIETYIOIINE ITAIIbI

1. Tlocnme 3amycka cepBHCa, B Clydae €CIIM MOJB30BAaTElb €Il HE ayTeHTH(UIMpPOBaH,
3arpykaercs nmpecTaBieHne ¢ GOpMOH sl ayTeHTH(PUKAIIHNH.

2. Tlomp3oBaTens I0JDKEH yKa3aTh B (hopMe JIOTHH (MM TT0JIb30BATENs) U TTApOJIb.

3. Tlocne ormpaBku (HOPMBI IPOBOIUTCS NMPOBEPKA 3aTIOTHEHHOCTH TMOJIeH (HOPMBI: €CIH OIHO
U3 T0JIEH MYCTO, NOJIB30BATENS BO3BPAIIAIOT Ha CTPAaHUILY ¢ (OpMOii I ayTeHTU(DUKAUU
C yKa3aHHEeM HEe3aIlOJHEHHBIX TTOJICH; €CITM BCE JJAHHBIC YKa3aHBI, TPOBOIUTCS UX MTPOBEPKA.

4. Tlpm mpoBepke BBEJCHHBIC IAHHBIE CBEPSIOTCS C JNAHHBIMH YK€ 3apeTHCTPUPOBAHHBIX
MoJib30BaTeNe (OHM Jecepuanu3yroTcs u3 (aiina, yka3aHHOTO NPH YCTaHOBKE CEepBHCa,
0ostee Mo IpoOHO 00 3TOM B IyHKTE 3.5): eciiu HaIlescs MoJIb30BaTellb ¢ TAKMMH JTAHHBIMH,
3HAYUT ayTCHTU(UKAIMS MPOWUICHA YCIENIHa, KYKH O TEKYIIEH CEeCCHH COXPaHSIOTCS, U
MOJIK30BATENS TIEPEHAIIPABIIIIOT Ha JIOMAITHIOI CTPAHMIy cepBuca. B cimydae ecnm HeT
3apeTUCTPUPOBAHHOTO  TIOJNB30BATENI C  JIaHHBIMH, HJCHTUYHBIMH  BBEIICHHBIM,
MoJIb30BaTenb OyAeT IepeHamnpaBieH Ha CTpaHully ¢ ¢GopMoil ans ayreHTHUKAuU C
COOOIIIEHHEM O HEMPABUIBHOCTH BBEJICHHBIX JAHHBIX.

Ha pucynke 5 mokasan anroputm paboTsl (pyHKIIMOHANIA cepBUCa I MeTabas3bl.

Ha nomarmineit cTpanuiie mojap30BaTesio JOCTYITHO HECKOIBKO (DYHKITUNA CepBUCA:

a)  IIpocMOTp aKTHBHBIX Ha JAHHBIF MOMEHT CEPBHCOB 15 0a3 JaHHBIX;

b)  TIpocMOTp MeTaaHHbBIX, XpaHSIIKXCS B MeTabase, 0 CBOHCTBAX;

c) IIpocMoOTp MeTagaHHBIX, XPAHSIIUXCS B MeTabase, 0 CHCTEMax;

d)  OGuoBicHHME MeTaba3kI.

B 3aBucumocty 0T BeIOpaHHON (DYHKIMH JaNbHEUIINN alrOpUTM pabOThl MOYKET Pa3IUMYaThCsl.

[Ipu BBIOOpE PYHKIMK O IPOCMOTPE METATAHHBIX U3 METa0a3bl aITOPUTM PaOOTHI CIETYFOIIUNA:

1.  3ampoc k MeTaba3e Ha MMOJIy4YeHUE METAIaHHBIX O CBOMCTBAX/CUCTEMAX;

2. Bo3sspat html-cTpanuiier ¢ Tabaunei, oroopaxaromieid MeTaJaHHbIE.
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3arpyska fomatlHed
CTpaHULI

Bbi6op dhyHkumm

Y

] L
v

v

3anpoc k meTabase gns
nonyyeumns cnucka B/l o
XUM. CYLLIHOCTAX

\

W3Bneyenve
uHchopmMaLmy o xocTax
cepBucoB s atux B/

Y

y

Y

XUM. CYLLIHOCTAX

MonyyeHue cnucka Monyyexne MeTagaHHbIX MonyueHne meTafaHHbIX O6HoBNEHWE BbIATY U3
aKTUBHbIX CEpBUCOB 0 ceolicTBax U3 MeTabasbl 0 cucTemax U3 metadasbl MeTabasbl aKKayHTa
3anpoc kK MeTabase ana
nonyuenusa cnucka B o 3arpyska opMbl
ayTeHTUMKaym

Y

W3snevenune
WHchopMaLMy 0 xocTax
cepBucoB Ans atux 6

v

leHepauws JWT-TokeHa
[N5 3aNpocos K
cepsucam

v

3anpoc k merabaze ans

3anpoc k meTaGase g4

3anpoc K cepsucam gns
NoyYeHUA MeTafaHHbIX

NO/IY4eHUA Cnucka NoNyYeHus crnueka 0 cBOJiCTBAX
CBOWCTB cucrem
3anpoc K cepgucam ¢
NPOBEPKOIA COCTOAHNS NX *
paborbl
3anpoc K cepeucam gna
NOMYYeHUA MeTafaHHbIX
0 cucTemax
\
3anpoc k marabase Ans
MoaroroBka D An
NOAYYEHUA METaAAHHbIX
nticpopmaumm o B/,
CEPBUCHI KOTOPbIX
AKTUBHbI *
Mouck o6HoBNEHWA ANA
MeTaflaHHbIX U 1X
coxpaHeHue
i y \ Y

MpocMoTp cnucka
AKTUBHBIX CEPBUCOB

o cBolicTBax

MpocMoTp MeTafaHHbIx

MpocMaTp MeTaganHbIx
0 cucTeMax

MpocMoTp CoXpaHeHHbIX
o6HoBNeHni

\/

BbiGop tyHkumm

)\

Y

Ha gomauwnion
crpannuy

Y

BbIiATH 13 akkayHTa

Pucynok 5. Brok-cxema pabomot pynkyuonana cepsuca 0ist memaoasol.

Nzm.

JInct

No nokym.

Iom.

JlaTa
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MuB. Ne mom.

Ilonm. u mara

Bs3am. unas. Ne

WuB. Ne ny6o.

Ilonmn. n nata




17
RU.17701729.05.15-01 81 01-1

[Ipu BbIOOpE (YHKIMH O MPOCMOTPE MOAKIIOYCHHBIX Ha JAaHHBIA MOMEHT 0a3 JaHHBIX

QITOPUTM PaOOTHI CIICTYFOIIIHIA:

1.

3ampoc k Meraba3e Ha mosiydeHHe HH(OpMamuu O 0a3aX JaHHBIX IO CBOWCTBAM
HEOPraHUYECKUX BEIIECTB U MATEPUAIOB,;

Briienenue u3 nonydeHHONH HHPOPMAIIUU TAHHBIX O XOCTaX CEPBUCOB sl 0a3 JaHHBIX;
3anpoc KakJOMy CEpPBHCY Ha NPOBEPKY COCTOSIHUS €ro paboThl, aHaIM3 OTBETOB Ha
3aIpoChl U COXpaHeHue HH(OPMAINK O cepBHCaX, KOTOPHIE aKTUBHBI;

[ToaroroBka nHpopmanmu o 6azax JaHHBIX, CEPBUCHI KOTOPHIX AaKTUBHBI;

Bosspat html-ctpanuisr ¢ tabmuiei, otoopaxkaromieid HHGOpPMaIUO 0 6a3ax JaHHBIX,

CCPBUCHI KOTOPBIX aKTHBHEI.

[Ipu BeIOOpE GyHKIIMKU OOHOBIIEHHS MeTaba3bl AITOPUTM PabOTHI CIIETYIOLINI |

1.

3ampoc Kk Meraba3e Ha MoiydeHWe WHPoOpManuu O 0a3ax JaHHBIX TI0 CBOHCTBaM

HEOPraHMYECKUX BEIIEeCTB U MaTePUAJIOB;

Brrenenue u3 nosydeHHOW HH(OPMAIIUN JaHHBIX O XOCTaX CEPBHUCOB I 0a3 JTaHHBIX;

I'enepanuss JWT-tokena [16] mis 3ampocoB k cepBucaM st 0a3 JaHHBIX. TOKCH

HEOOXOJMM Il COBEPUICHHS  3alpOCOB, IIOCKOJIBKY  HEOOXOAMMO  MPOUTH

ayTeHTU(UKAIIMIO ¥ aBTOPU3AIMIO B CEPBHCAX VIS MOJYYEHUS IOCTYNa K HEKOTOPHIM

SHIMOWHTAM,

Kaxnomy cepBucy uist 0a3bl TaHHBIX OTIPABIISIFOTCS CIICAYIONIME 3aPOCHI (C OTIIPaBKON

JWT-TokeHa):

4.1. 3anpoc Ha MoJyYeHHEe METaJaHHbBIX O CBOMCTBAX;

4.2. 3anpoc Ha MoJly4YeHHEe METaJaHHbIX O CHCTEMaX.

3anpoc k MeTaba3e Ha MOoJIy4YeHHEe METaJaHHbIX O CBOWCTBAX U CUCTEMAX;

ComocraBiieHHe Pe3yJIbTaTOB 3alpOCOB K cepBHcaM Juisi 0a3 JaHHBIX U K Meradase,

oOHapy)XeHHii OOHOBIEHHWH W uX coxpaHeHue. OOHOBIEHHUS HILYTCA CHayala Cpeau

CBOWCTB, 3aT€M CPEIH CUCTEM TI0 CJICAYIOIIEMY TPUHIIUITY

6.1. [Touck cpeau MeTaJlaHHBIX OT CEPBHUCOB JJs 0a3 JaHHBIX JAaHHBIX, KOTOPBIX HET B
Metabaze. CoxpaHeHHEe HOBBIX 2JIEMEHTOB B MeTabasy;

6.2. [Touck oTiMYarOmMXCs MOJIeH METalaHHBIX MEXy MeTa0a30i U CEepBHUCOB uid 0a3

JaHHBIX. CoxpaHeHHe OTJIMYHM JJ1 DIEMEHTOB B MeTa6a3y.

Nzm.

Jluct No nokym. ITonm. JlaTa
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7. Bo3sspat html-cTpanuiis! ¢ Tabiunamu, 0TOOpaKaoIMMU HHPOPMAIHIO 00 0OHOBICHHUSIX
METaJ[aHHBIX O CBOMCTBAX U CHCTEMaX COOTBETCTBCHHO.

Anroput™M pabOTBI cepBUca Ui 0a3bl JaHHBIX MOXKET OBITh ONHCAH OJIOK-CXEMOH,

n300pakeHHON Ha PUCYHKE 6.

3anyck cepsuca ana
6azbl AAHHbIX

h OxunpaHue 3anpoca ﬁ
‘ N
3anpoc Ha npoBepky 3anpoc Ha nony'eHue 3anpoc Ha nonyieHue
COCTOAHUA PaBoThI MeTagaHHbIX 0 MeTagaHHbIX 0
cepsuca CBOWCTBAaX cucTemax
AyTeHTUbKaLMA No AyTeHTUcbKauma no
JWT-TokeHy u JWT-ToKeHy u
asTopu3auma asTopU3aALMA
VcnonHeHue Vcnontexune WcnonHeHue
sql-ckpunTa Ha sql-ckpunTa Ha sql-ckpunTa Ha
coapaHue/oBHoBNEHMe cosfanue/oGHoBEHWE cozfjaHue/obHoBNEHWE
npeAcTaBneHuit npeAcTaBneHuiA npeAcTasneHui
3anpoc K 6ase flaHHbIX 3anpoc Kk 6ase gaHHbIX
(npeacTaBneHno) Ha (npepcTaenexnio) Ha
nonyyeHvie MeTagaHHbIX nonyveHve MeTagaHHbIX
0 cBOWCTBAX 0 cucTemax
OTnpaska oTBeTa 06
yenewHocT# paGoTs! OTnpaBKa MeTafjaHHbIX OTnpaeka MeTajaHHbIX
Ha 3anpoc 0 CBOMCTBAX B OTBET HA 0 cUCTeMax B OTBET Ha
3anpoc 3anpoc
—

OxwugaHue HoBOrO
3anpoca

Pucynok 6. Brok-cxema aneopumma pabomoi cepsuca o 6a3ol OaHHBIX.
CepBI/IC pIn) bt 0asbl JaHHBIX IIPUHUMACT U OGpaGaTBIBaCT CJIICAYIOIIUC 3anp0c1>1:
a) 3ampoc Ha MPOBEPKY COCTOSHHS PabOTHI CEPBHUCA;
b) 3ampoc Ha nmosyueHHEe METaJlaHHBIX O CBOMCTBAX M3 0a3bl JaHHBIX;
C) 3anp0c Ha IMOJIYUYCHUC MCTAJAHHBIX O CUCTECMAaX U3 0asbl JaHHBbIX.
B 3aBucumoctu ot 3arpoca ajJiroOpuTm pa6OTBI CCPBHUCA MOKCT PA3JINIATHCA.
IIpu noctyrieHny 3anpoca Ha MPOBEPKY COCTOSIHUS aJITOPUTM pabOTHI CIEAYIOLIHIA:

1. Ucnomuenue sql-ckpunta Ha co3nanne/0OHOBICHUS MTPEACTABICHHA;

N3m. JIuct Ne noxym. ITonm. [Hara
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2. OrnpaBka OTBETa Ha 3aIPOC: €CJIU B X0/1€ UCTIOJTHEHUS CKPUITTA BOSHUKIIN OIIHOKH, B OTBETE
Ha 3ampoc Oyner coodmeHo 00 omubkax B paboTe cepBuca; €Cau OMNOOK HE BOZHUKIIO —
cepBHC pabOTaET YCIICUTHO.

[Tpu mocTymyieHny 3amnpoca Ha MOJIyYeHUE METaJaHHBIX O CBOMCTBax/cHCTEMax allrOPUTM

paboTHI CIeTyIOIIHi:

1. Ayrentudukanus u aBTOpU3aIMs HCHOTHUTENS 3anpoca no JWT-Tokeny;

2. HUcnomuenus sql-ckpurrta Ha co3aanne/0OHOBICHHE MPEICTABICHUH;

3. 3ampoc K MpPEACTAaBICHHIO O CBOMCTBax/cMCTeMax B 0a3e¢ JaHHBIX W IOJyYCHHE
MeTaJlaHHBIX,

4. OtnpaBka MeTaJaHHBIX B OTBET Ha 3ampoc. B cilyyae BO3ZHMKHOBEHUS OLIMOOK B XOJi€
aJITOPUTMa B OTBET Ha 3ampoc Oymaer Bo3BpaieHo 3HaueHue NUll (mycroe 3navenue).

Ilocne ucnonHeHNUs 3aImpoCOB CEPBUC OKUIACT MMOCTYIIIICHUA JTATbHEHIITNX 3a1mpocCoB.

3.3.2.0060cHOBaHHE AJITOPUTMA PAGOTHI MPOrPaMMBbI

CepBuc s 6a3bl TaHHBIX YCTaHABIWUBACTCS IS KaXJA0W 0asbl JaHHBIX OTIACIBHO. Takoun
MOJX0J C WHIWBUIYyaJIbHOW HACTPOUKOM JaeT BeO-CEpBUCY MaCHITAaOMPYEeMOCTh, TaK Kak
B3aMMOJICHCTBHEC MEXAy CepBUCaMH Il MeTaba3pl ¥ 0a3  JaHHBIX  CTaHOBHTCS
YHU(DUIIUPOBAHHBIM, U B TAOIHITY-UCTOYHHUKOB OOHOBIJICHHMI MOYKHO BHOCHTB JIF000€ KOJIMYECTBO
0a3 JaHHBIX 10 CBOWCTBAM HEOPTaHWYECKUX BEIIECTB M MAaTEPHUalIOB BHE 3aBUCUMOCTH OT
BHYTPEHHETO YCTPOWCTBA 0a3bl JaHHBIX.

CepBuc a1 Meraba3sl Hcmoib3yeT COOKie ayrentudukamuio [15, 16]. Takoit BapuaHt
ayTeHTU(UKaUK yaoOeH NPy pa3HbIX CIIOCO0axX MCIOJIb30BaHUS BeO-CepBUCa: KaK IPU PYyYHOM
BapHaHTE, KOTJa MOJIb30BATEII0 JOCTATOYHO 3alOJHUTh (GOpMy ayTeHTU(DUKAIIUHK, TaK U TPU
ABTOMAaTHYECKOM BBI30BE CEPBHUCA, KOT/Ia ITPU F'EHEPHUPYEMOM 3aIpOCe I0OCTATOYHO yKa3aTh query-
napameTrpsl B URL 3ampoca.

CepBuc pans  0Oa3zpl  JgaHHBIX ucnosbdyeT JWT  ayrentudukanuioo. JlaHHBIA BUA
ayTeHTU(UKAIIMU XOPOII TeM, YTO IPU HEM He TpedyeTcsl XpaHeHHE JOTIOTHUTENbHBIX TaHHBIX O
BBIJJAHHBIX CECCHSIX, OH YA0OEH MPHU BBHIMOJIHEHUU 3alpPOCOB K CEPBHUCY (IOCTATOYHO YyKa3aTh

TOKCH B 3arojJOoBKax 38.1'Ip008.) M 3TOT BHUJ aYTeHTI/I(I)I/IKaL[I/II/I AOBOJIBHO ITPOCT B p€ajindallvu.

N3m. JIuct Ne noxym. ITonmn. [Hara
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3.4. Onmucanue padoThl ¢ 6a30if JaHHBIX

B «Restful Be6-cepBuc s paboThl ¢ 6a3aMu TaHHBIX 110 CBOMCTBAM HEOPTaHHMYECKUX BEIIECTB U
MaTepHaJIOB» MCIOJIb3yeMble 0a3bl JaHHBIX IOIPA3/ICISIFOTCS Ha IBA TUIA: MeTaba3y u 0a3y JaHHbBIX 110
CBOWCTBaM HEOPraHUYECKHX BEIIECTB M MarepualioB. B BeO-cepBHce MOXKET OBITh TOJBKO OJHA
MeTabasa, Kyza OyIayT COXpaHAThCsl 0OHOBJICHMs. ba3 JaHHBIX 10 CBOWCTBaM HEOPraHUYECKUX BELICCTB
¥ MaTepHaJIOB MOXET OBITh HECKOJIBKO, OTTY/Ia OyayT Opatbes oOHoBaeHus [17, 18]. [Ipu paszpaboTke
JIAHHOTO BeO-cepBHCa B KauecTBE MeTaba3bl UCMONIb30Balack 0a3za naHHbix Metabase, B kauecTBe 0a3

JaHHBIX IIO0 CBOMCTBAM HCOPraHM4YCCKUX BCIICCTB WM MATCPUAJIOB HCIOJIb30BAIMCH 0asnl JaHHbIX

BandGap u Crystal. Onumem paboTy ¢ 6a3aMul JaHHBIX HA UX ITPUMEpE.

basa nmammeix Metabase comepkut 24 Tabmmiel. OgHako B paboTe Beb-cepBuca

HCIIOJIb3YIOTCS TOJILKO 3 TaONHUIBI, CBI3aHHBIX MeX 1y coboii mo kimouy DBID (puc. 7):

1. Ta6muna «DBInfo» — Tabmuua ¢ qaHHbIMH 0 0a3axX JaHHBIX 10 CBOMCTBAM

HEOPraHMYEeCKMX BEUICCTB U MAaTCPUATIOB,

2. Ta6muma «Propertiesinfo» — rtabnuiia ¢ MeTaaHHBIMU O CBOMCTBAX HEOPraHMUYECKUX

BEIIICCTB U MAaTECPpHUAJIOB,

3. Tabawuma «SystemInfo» — tabnuia ¢ MeTaJaHHBIMK O CHCTEMAaX HEOPraHUMYECKHX

BCIICCTB U MaTCpUaJIOB.

®

i)

Propertiesinfo

DBID

ProplD

Name

Description
WWwWTemplatePage
UpdateStatus

basza mannbix BandGap cogepsxkut 11 Tabmum. s moaxiodeHust 6a3pl JaHHBIX K CEPBHCY

DBInfo
? DBID ~

Enabled
LastUpdate
Name

Login

Password
DBURL
DBGateRedirect
DBGateURL
EmailManager
WWWTemplatePage
Language

Description v

L o0

Systeminfo
9 DBID

7 SystemID
ElemNumber
UpdateStatus
_date
Elements
Systeminfo

Description

UCIIOJIB30BaTKCh 2 Tabmuilpl (puc. 8):

Pucynox 7. Henonvsyemvie mabauysl 6azwr dannvix Metabase.

1. Tabauma «Substances» — Tabnuia ¢ JaHHBIMH O HEOPraHUYECKHUX BEIIECTBAX;

2. Tabmumna «_PropertiesConv» — Tabnuiia ¢ METaJlaHHBIMH O CBOMCTBAaX HEOPraHUYECKHUX

BCIICCTB U MAaTCPUAJIOB.

Nzm.

JInct

No nokym.

Ionam.

JlaTa
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PropertiesConv Substances
%  NOMPROP %  SubstancelD
UpdateStatus MNumElements
NAZVPROP El
HTML X1
El2
X2

EI3

X3

El4

X4
Elements
Compound

_date

Pucynox 8. Henonvsyemole mabnuybl 6azer oannsix BandGap.
basa nannbix Crystal cogepxxut 41 Tabmuiry. J{iast moakmodeHns 0a3bl JaHHBIX K CEPBHCY
HCIOJIB30BATUCH 2 Tabmuip! (puc. 9):
1. Tabnuna «HeadTabl» — Tabnuiia ¢ JTaHHBIMU O CHCTEMaxX HEOPTaHWYECKUX BEIIECTB U
MaTepHUaoB;
2. Tabmuma «Properties» — tabmuiia ¢ MeTaJlaHHBIMHK O CBOMCTBaX HEOPraHMYCCKUX BEIIECTB

Y MaTepHaoB.

HeadTabl Properties

?  HeadClue 7  NOMPROP
System MNAZVPROP
Expert HTML
Help TableName
Class Y

Pucynox 9. Henonvszyemvie mabauywt 6asvl dannvix Crystal.

Jiia pabotsl ¢ 6a3amu naHHbIx ucnonb3yercss CYBJL SQL Server Management. OGpatienue k
0a3e jmaHHBIX s noAKIoYeHUs K BJl, co3aanus u 0OHOBIICHHS TPEICTABICHUH, a TAaKXKe MOJTYyYCHHUS
JAHHBIX U3 TAOJHI] MPOUCXOIUT C MOMOIIBI0 OOBEKTHO-OPHEHTUPOBAHHON TEXHOJOTHH JIOCTYyHa K
nanaeiM ADO.NET Entity Framework [12] u B3aumogeiictBus ¢ SQL Server gepes cymHocTH

npoctpancTta umen Microsoft.Data.SqlClient.
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3.5. Onucanue u 000CHOBaHHE BbIﬁOpa ME€TOda Oprauu3anu BXOJAHbIX U BBIXOJHBbIX

JAaHHBIX

Bxo JHBIMU JAHHBIMHU SABJIAOTCA:

a) Cepsuc s MeTabasbl:

1. Ilpu ycTaHoBKe cepBHca MOJIb30BATENII0 HEOOXOAMMO YKa3aTh CTPOKY HOIKIIOUEHUS

k MeTabase MetabaseConnection B daiine appsetting.json B pasaerne

ConnectionStrings;

2. B mporecce KCIOIb30BaHKs CEPBUCA TOJTB30BATE0 HEOOXO0AUMO TIPOUTH

ayreHTUuguKanuio. J{Js 3Toro mop30BaTeN0 HE0OOX0IMMO yKa3aTh UM

IIOJIB30BAaTECJIA U MapOJib.

b) Cepsuc mis 6a3bl JaHHBIX:

1. Tlpu ycTaHOBKe cepBHca MOJIb30BATENI0 HEOOXOIMMO yKa3aTh CTPOKY MOAKIIOUEHUS

k Oaze mannbix DatabaseConnection B ¢aiine appsetting.json B pazuaene

ConnectionStrings;

2. Tlpu ycraHoBKe cepBHca mojb3oBareio Heooxoaumo sql-ckpunt DatabaseQuery.sql,

pe3yabpTataM paboThl KOTOPOTo OyAeT co3aanne/00HOBICHHE TIPEACTABICHUH

SystemlInfo u Propertiesinfo o MmeTamaHHBIX CHCTEM ¥ CBOWCTB B JaHHOM TaOIHIIE.

IIpencraBnenne SystemInfo gomkHO comepKaTh CIEAYIONIME CTOIOBI:

Vi.

DBID: unentuduxatop 6a3bl JaHHBIX, OTKYy/a Oblja B3sTa JaHHAS CUCTEMA,;
Tl iNt, He MOXeET mpuHUMaTh 3Hadenue Null;

Systemld: yHukanbHbIH HACHTH()UKATOP CUCTEMBI B 0a3e JaHHBIX; TUII iNt, He
MOJKET IpUHUMATh 3HadeHue Null;

ElemNumber: konruecTBO 371€MEHTOB B cucTeMe; THII INt (3HaYeHHE 1Mo
ymom4anuio — 0), He MOKeT MpUHUMATh 3HadeHue null;

UpdateStatus: cratyc 0OHOBJIEHHUS] CHCTEMbI OTHOCUTEIBHO JPYrHX TAOJIHIL,
TH iNt (3HaYeHUe Mo yMoa4aHuto — 1), He MOKET MPUHUMATh 3HaYeHue null;
_date; nara BHeceHus B 6a3y TaHHBIX 3TOW cucTembl; Tun datetime (3HaueHue
110 YMOJTYAHHUIO — J[aTa CO3/1aHKsI/00HOBICHNUS MPEICTABICHHS), HE MOYKET
NpUHUMATH 3HadeHue null;

Elements: ctpokoBoe mpeacTaBiIeHNE SIEMEHTOB, MPEICTABICHHBIX B 3TOM

cucreme; Tun varchar(32), He MokeT MpUHUMATh 3HaueHue null;

Nzm.

Jluct No nokym. ITonm. JlaTa
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SystemlInfo: uadopmanus o cucreme; Tum varchar(256), He Moxet
npuHuMaTh 3HaueHue null;
Description: onrcanue cuctemsl, Tumn varchar(256) (3HadeHue mo yMoa4aHuio

(1334

(mycrast cTpoka)), MOXKET IpHHUMATh 3HadeHue null.

[Mpencrasnenue PropertiesInfo qomkHO comepkaTh CACIyIONIHE CTOIOIBI:

Vi.

DBID: unentudukarop 6a3sl JaHHBIX, OTKY/a OBLIO B3ATO JAHHOE CBOWCTBO;
TUI INt, He MOXeET MpUHUMATh 3HadeHue Null;

Propld: yHuKkansHBIH HICHTU(PHUKATOP CBOMCTBA B 0a3e MaHHBIX; TUII INt, He
MOJKET MPUHUMATh 3HaueHue Null;

Name: Ha3BaHnue cBoiicTBa; TUn vVarchar(256), He MOXeT IPUHUMATh
3gayenue null;

Description: onrcanue cBoiicTBa; TH text (3HaueHue Mo yMoT4aHuio —
(mycTast cTpoka)), He MOXeT MpUHUMaTh 3HaueHue null;
WWWTemplatePage: ccpiiika Ha m1a0bioH CTPaHHUIIBI O CBOMCTBE BO
Bceemupnoit mayrune; tun varchar(256) (3HaueHue o yMmorg4anuto —
(Tmycras cTpoka)), He MOYKET IPUHUMATh 3HaueHue null;

UpdateStatus: cratyc 0OHOBJIEHHS CBOWCTBA OTHOCHTEIBHO JAPYTUX TaOJIHII;

T int (3HaYeHKE TI0 YMOTYaHUIO — 1), HE MOYKET MPUHUMATh 3HaueHue Null.

Takoit moaxo/ K alropuTMy YCTAaHOBKH CepBHCca ObUT BBIOpaH C LEIbl0 00ecredeHUs

Macitabupyemoctu Bed-cepBuca. MacimtabupyeMocTs o0ecreunBaeTcs 3a CYeT TOro,

YTO €CTh BO3MOXKHOCTH ITIOJKIHOYUTH .]'IIO6y}0 633y JaHHBIX IIO CBOMCTBaM

HCOPraHM4YCCKUX BCIICCTB U MAaTCpUalOB, 1OCTATOYHO JIMIIb HAIIHMCATh SC”'CKpI/IHT,

ONHKCHIBAOLIMI co3manue/o6HoBIcHKE TpeacTaBienue Systeminfo u Propertiesinfo.

BrIXOJHBIMU JAHHBIMU SIBJISIFOTCS .

a) Cepsuc i MeTaba3bl:

1. B otBer Ha 3anpoc o noay4eHuu (Gopmbl AJisi ayTeHTU(DUKALUN CEPBUC TOJKECH

npeaoCTaBUTH (bOpMy aYTeHT(I)I/II/IKaLII/II/I C IIOJIAMH IJIs 3allOJITHCHUSA KMCHU

TIOJIb30BATECJIA U IIapOJIad U KHOHKOﬁ, ITPU HAXKATHUIO Ha KOTOPYIO (bopMa 6y,I[eT

OTIIPABJICHA,

2. B otBer Ha 3anpoc 00 ayreHTU(HKAIMK OJIb30BaTeNs (IPOBEPKU BBEJCHHBIX

,Z[aHHLIX) €CTh JBAa BapWaHTa BbIXOJHBIX JAHHBIX:
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I [Ipu KOPPEKTHOCTH BBEJICHHBIX TAaHHBIX M YCIICIIHOMN ayTeHTUDUKAIH
T10JIb30BaTENb OY/IET MepeHanpaBiicH Ha JIOMAIITHIOK CTPAHMITY CEPBHCA, TIe
B BUJIC CIHCKA OyJeT 0ToOpakeH (pyHKIIMOHAI cepBHCa JUI MeTa0as3sl,

ii. [Tpu HEKOPPEKTHOCTHU BBEJCHHBIX JAHHBIX ITOJIH30BATEIO OYACT OTIPaBIICHA
(dopma 1 ayTeHTU(UKAIIMHA ¢ OTOOPaKECHUEM OIIIMOOK ayTCHTH(PUKAITUN
(cooOmenue 0 He3anoJIHEHHOCTH OJTHOTO M3 TIOJICH WU COOOIICHHE O
HEKOPPEKTHOCTH JTAHHBIX).

B oTBeT Ha 3ampoc Ha MOJTydeHHUE CIIUCKA AKTHBHBIX CEPBUCOB TI0JIH30BATEITIO

JI0JDKHA OBITH OTITpaBJI€HA CTPAHUIIA ¢ TAOIHIICH, cofeprKaliel nH(OPMaIIHIO O

XOCT€ MOJKIIOYEHHOTO cepBrca U nHpopmalmeit o 6aze TaHHBIX, K KOTOPOM

MTOJIKJTFOUEH aKTUBHBIA CepPBUCA,;

B oTBeT Ha 3ampoc 0 MOJyYeHHH METaJaHHBIX O CBOMCTBAX M3 MeTa0a3bl

TOJTE30BATEIO JOJDKHA OBITH OTIIPABJICHA CTPAHUIIA C TAOIHIICH, COIepIKaIIICH

MH(OPMAIIHIO O METAJIAHHBIX CBOWCTB;

B oTBeT Ha 3anpoc 0 NoJy4eHUH METaJaHHbIX O CUCTEMaX U3 MeTaba3bl

MOJIb30BATENIO JOJKHA OBITH OTIIPAaBJICHA CTPAaHUIA ¢ TabuLeH, coaepxkalien

MH(OPMALIHUIO O METaJTaHHBIX CUCTEM;

B otBeT Ha 3anpoc 06 00HOBIICHHH MeTa0a3bl MOJIH30BATENIO JOJKHA OBITh

BO3BpallleHa CTPaHMIIA CO CIEeAyIolIel nHpopMalue:

I. B cnyyae ecnu HM 0JUH U3 cepBUCOB /1715 0a3bl JaHHBIX HE aKTUBEH, Ha
CTpaHule AOJDKHBI ObITH COOOIIEHHS O TOM, UTO HE yaioch coOpaTh
0OHOBJIEHUS U3 0a3 JTAaHHBIX, CBA3AHHBIX C STUMU CEpBUCAMU,

ii. B cnyyae ecnu x0oTst Ob1 OMH U3 CEPBUCOB ISl 6a3bl JAHHBIX OBLI JIOCTYIICH,
Ha CTPaHMIIE JODKHBI OBITh OTOOPaKEHBI IBE TAOIHIILI: TAOIUIIA,
coJiepskaiiasi OOHOBIIEHUSI META/IaHHBIX O CBOMCTBAX; TabIUIa, COAEpIKAIIIAs
O0OHOBJICHUS METAJAHHBIX O cUCTeMaX. Tak)Ke Ha CTPAHUIIE JOJHKHBI ObITH
0TOOpakeHbI COOOIIEHNUs O Heyaauax coopa 0OHOBIEHUH U3 06a3 TaHHBIX,
CBSI3aHHBIX C HEAKTUBHBIMH CEPBUCAMH, €CITH TAKOBbIE UMEIOTCS.

B oTBeT Ha 3ampoc 0 BBIXO/Ie U3 CUCTEMBI MOJIH30BATENIO JOKHA OBITH OTIIPaBICHA

¢dopma Jutst ayTeHTU(DUKALUK.
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3.6. OnucaHnue u 000CHOBaHHE BbIﬁOpa CoCTaBa TEXHUYECCKHUX U NIPOrPpaMMHBIX CPEACTB

3.6.1. CoctaB TeXHHYeCKMX U IPOTPAMMHBIX CPeICTB

Jlnist HopManmbHOTO (DYHKIIMOHUPOBAHHSI IPOrPaMMBI TPEOYETCsl KOMITBIOTEP, OCHAIIICHHBIN
CJIEYIOIIMMHU TEXHUYECKUMHU KOMIIOHEHTaMU:

1. VGA-coBmecTHMBIC BUACOATANTEP K MOHUTOP;

2. 200 M6 cBOOOTHOTO TMCKOBOTO MPOCTPAHCTRA;

3. 512 M6 O3V wunu Goee;

4. Tlepudepuiinbie ycTpoiicTBa: KJlaBUaTypa, MbIIIb WU Taulasi,

5. JlocTyn k ceTu UHTEpHET.

Jy1s paboThI TpOrpaMMbl HEOOXOIUM CIIEIYIOIIUN COCTAaB MIPOrPAMMHBIX CPEJCTB:

1. OC Windows 10;

2. Microsoft .NET 5.0;

3. SQL Server 2019 Express Edition u Bbiie;

4. Beb6-0paysep ¢ momaep;kkoit HTML5 u CSS3 [21, 22].

3.6.2. ObocHoBaHNe BbIOOPA TEXHUYECKHUX U ITPOTPAMMHBIX CPeICTB

[Tpu xommuectBe mamsatu O3Y, HE COOTBETCTBYIOMIETO TPEOOBAHUSAM, PECYPCOB KOMITbIOTEpA
MOXXET HE OBbITh HEIOCTAaTOYHO ISl KOPPEKTHOM paboThl MPOrpaMMbl, YTO MOBJIEYET aBapUUHOE
3aBepuieHre paboThl. [[Is coXpaHEHHs MPOMEKYTOUHBIX NaHHBIX TpeOyercss He Menee 200 MO
CBOOOJHOTO MecTa Ha JKEeCTKOM Jucke. MpIlb U KiIaBHATypa HEOOXOAUMBI JUisl oOecredeHus
B3aUMO/ICHCTBUS TOJIB30BaTENS U BeO-cepBUca.

Jisa  pa3pa®OTKHM MpOrpaMMHOIO MPOAYKTa ObLI CclAeldaH BbHIOOp B TOJB3Y  SA3bIKa
nporpammupoBanust C# [19, 20] ¢ ucnonszoBanuem dpeiimBopka ASP.NET Core, Tak Kak 3TO SIBISETCS
yIOOHBIM pELICHUEM C TOUKH 3peHUs KpoccriaT(GopMeHHON BeO-pa3paboTKH.

SQL Server tpebyetcs s odecrieueHus U MOIEPKKU padoThl BeO-cepBuca 1 6a3 JaHHBIX.
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4. OXKHMJAEMBIE TEXHUKO-OKOHOMMNYECKHUE IIOKA3ATEJIN

4.1.  OpueHTHPOBOYHAS IKOHOMHUYeCKasi 3PPEeKTUBHOCTH

B pamkax maHHON pabOTHI pacdeT IKOHOMHUYECKOH 3(h(heKTHBHOCTH HE MPETyCMOTPEH.

4.2. Ilpeanmonaraemasi NoTpedHOCTH

«Restful Be6-cepBuc a5t paboThI ¢ 6a3aMu TaHHBIX IO CBOMCTBAM HEOPraHUYECKUX BEIIECTB U
MaTCpruaaIoB» MOXKCET OBITH UCIOJIB30BAH AJId aBTOMAaTHU3aluu npouecca COXpaHCHUA MCETaJaHHBIX B
Merabasy. Takum 00pa3oM, OH MOMOXKET OTCIEKHBATH IOSBICHHE HOBBIX JaHHBIX MpU paboTe C

HECKOJIbKMMH 0a3aMu JaHHbIX.

4.3. DKoHOMHYECKHE MPEHMYIIeCTBA Pa3padoTKM M0 CPABHEHHIO C 0TeYeCTBEHHBIMHU U
3apy0e:KHbIMM 00pa3laMM UJIM AHAJIOTAMHU

beumn BBISIBIIGHBI CIIEYIONIME aHAJIOTH TporpamMmHOTO TpoaykTa «Restful BeO-cepBuc mist
paboThI ¢ Oa3aMU JIAHHBIX TI0 CBOMCTBAM HEOPraHMYECKHUX BEIIECTB U MATECPHUATIOB) .

1) Amazon SimpleDB [24]:

Amazon SimpleDB — sro xpanwmuiie ganasix NoSQL, K0TOpoe MOJHOCTBIO 00eCreunBacT
aZIMUHUCTpHUpOBaHKe 0a3 MaHHbIX. [IpoIyKT yrpomaet mpoiecc paboThl ¢ 0a3aMu TaHHBIX, TIOCKOJIBKY
pa3pabdoOTYHKy OCTATOYHO CHETATh 3ampoChl BeO-CEPBHCOB M COXPAHUTH MOJy4YEeHHBIC, a Amazon
SimpleDB caenaer Bce ocranabHOE.

JlaHHOE pemieHre O0eCIeYrBaeT BBICOKYIO IOCTYIMHOCTh K JaHHBIM, TMOKOCTh K (opmary
XpaHEHUsl JIaHHBIX, a TaKXKe JaHHAasg CHUCTeMa SBIIACTCS JIETKo Macmradupyemoit. ['mOkocTh
obecreurnBaercs TeM, uto Amazon Simple DB — sto Hepensunonnas 6a3a maHHbiX. OIHAKO B TAKOM
cllyyae¢ HaWTH HEOOXOIUMYI HMH(OpPMANKI0 BHYTpH 0a3bl ciokHee. Emie OgHUM MHHYCOM
WCIIOJIb30BAHUS 3TOTO XPAHHIIUINA JAHHBIX MOXKET SIBJIATHCS CTOMMOCTD €0 UCIOJIb30BaHUS.

2) Native Oracle XML DB Web Services [25]:

CepBHC MpeIOCTaBIsSeT BO3MOXKHOCTH co3fgaHus 3ampocoB SQL k 6ase manueix Oracle wu
MOJIy4eHUsl pe3ynbTaToB B BuAe AaHHbIX XML. MuHychl naHHOTO BeO-cepBHca: CEpBUC pabOTaeT
tosnbeko ¢ CYB]I Oracle, a Takxe cepBuc He ucnonb3yer REST noaxon k apxurekrype (Kak Hy»KHO B
HallleM cllyJae).

3) Oracle REST Data Service [26]:
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Oracle REST Data Service — 3T0 npuiiokeHue, KoTopoe mo3BoJjisieT co3naBath RESTful API
st 6a3 manHbix Oracle, ucnone3ys SQL. Ilo cyru, ORDS npexncrasisier co6oit HT TP-unTepdeiic
Mex 1y BHemrHUM MupoM u B/ Oracle. Aranmoruuno npensiaymemy cepsucy, Oracle REST Data Service

coBmecTM ToJibko ¢ CYBJ] ot Oracle.
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IMPUJIOKEHME 1

TEPMHUHOJIOT USA

Tabnuma 1
Omnpenesnenune
Wnentudunmpyemas yHUKaIbHBIM BeO-apecoM MporpaMMHasi CUcTeMa
CO CTaHIAPTU3UPOBAHHBIMH HHTEpQeiicamu.
Onucanue crnoco0oB, KOTOPHIMH OJHA KOMIIBIOTEpHAs IporpaMma
MOXXET B3aMMOJeicTBOBaTh ¢ Jpyrod mnporpammoi. APl moxer
MPEACTABIATH CO00M HAOOP KJIaCCOB, MPOIIEAYD, G YHKIUMA, CTPYKTYP HIH
koHcTaHT. Pactmgposka: Application Programming Interface.
[MpuknagHO#l MPOTOKON IJIsl TIEpeAayll THIEPTEKCTOBBIX JIOKYMEHTOB,
taknx kak HTML. Pacumudposka: Hypertext Transfer Protocol.
CTriib apXUTEKTYPBI IPOTPAMMHOTO 00eCTICUeHHsI TS pacIipeIeIeHHBIX
CUCTEM, KaK IIPaBUJIO, HCHOJb3YyeTCA Uil TMOCTPOEHUs BeO-cIyxo.
Pacmmmdposka: Representational state transfer.
[Monxon, mpu KOTOPOM E€OMHOE MPHIIOKEHHE CTPOUTCS Kak Habop
HEOOJBIINX CEPBUCOB, KAKIBIH M3 KOTOPHIX pabdoTaeT HE3aBUCHUMO OT
JIPYruX 1 KOMMYHULIUPYET C OCTAIbHBIMU UCIIOIb3Ysl IPOTOKOJIbI, TAKUE
kak HTTP.
Wudopmanust o apyroil MHGOpMaLuKM, WIN JaHHBIE, OTHOCSIIUECS K
JIOTIOJIHUTEIBHON HH(OPMAIMH O COEPKIUMOM HIIH OOBEKTE.
YnopsigoueHHbIi Ha00p CTPYKTYpUPOBAHHON MH(POPMAIIUY WITH TaHHBIX,
KOTOpblE OOBIYHO XPaHATCA B DJICKTPOHHOM BHJE B KOMIIBIOTEPHOM
cucTeMe.
ba3a naHHbIX, XpaHsas HHGOPMALUIO O METAJaHHBIX.
IIpouecc npoBepky MOAIUHHOCTH YYETHBIX JAHHBIX MOJIb30BATENs AT
ero uJIeHTU(UKauu.
[Ipouecc mpoBepku MpaB MOJIB30BATENsl U ONpPeNeNeHUs] BO3MOKHOCTH
JIOCTYIa K pa3IMYHBIM PECypcaM.
HeGonbmioli ¢parMeHT [AaHHBIX, OTIHPABICHHBIM BeO-cepBepoM U
XpaHUMBbII Ha KOMIIBIOTEPE MOJIb30BATEIS.
Bun  ayrentudukanuu, 1npu  KOTOpoM Ul MICHTU(UKaLuu
TOJIb30BATENs. MCHOJB3YIOTCs (ailiibl COOKIe.
Heuro, cBueTenscTBYyIOIIEE 00 AyTEHTUYHOCTH U UCTIOJIb3YIOLIeecs s
UICHTH(UKALIUU €T0 BIIaIeNblIa.

JSON TekcroBblit (opmar oOMeHa NaHHBIMH, OCHOBaHHBIH Ha JavaScript.
Pacmmmgpoxa: JavaScript Object Notation.
JWT-Token OTKpBITBIN CTaHAAPT AJs CO3JaHUs TOKEHOB JIOCTYNA, OCHOBAaHHBIN Ha
¢dopmare JSON. Pacimdpposka: JSON Web Token.
N3m. JIuct Ne noxym. ITonmn. [Hara
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[Iponomxkenue Tadaus! 1
Bun ayrentudukanyy, npu KOTOpOM JUTsl UACHTU(DUKAIIMH TIOTH30BATEIS

ucnoJib3yrores JWT-ToKeHbI.
O6”I)GKTHO-OpI/I€HTI/Ip0BaHHa$[ TCXHOJIOTHA A0CTYyIla K JaHHBIM.

Cucrema ynpaBlieHUs] PEIIAIMOHHBIMU 0a3aMH JTaHHBIX, pa3paboTaHHAs
kopnoparnueit Microsoft.

ba3a naHHBIX, B KOTOPOM HE MCHOJB3YyeTCS TAaOIUYHAs CXeMa CTPOK U

JTAHHBIX CTOJIOTIOB.
NoSql O603HaueHue MIMPOKOro Kjlacca Pa3HOPOAHBIX CHCTEM YIPABICHUS
0a3amMu JaHHBIX.
N3m. JIuct Ne noxym. ITonmn. [Hara
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MNPUJIIOKEHMUE 2

OIIMCAHUE 1 ®YHKIIMOHAJIBHOE HASHAYEHUE KOMIIOHEHTOB
NHOPACTYKTYPbBI BEB-CEPBUCA

Onucanne u QyHKIIMOHAILHOE Ha3HAYECHUE KOMIIOHEHTOB HH(PPACTPYKTYPHI BeO-CepBHCA.

Tabnuua 2

Ha3Baunmue Tun Ha3nauyenue

KOMIIOHEHTAa

Service for CepBuc, ycTaHaBIMBaeMblil Ha CEpBEp C MeTaba30M.

metabase MukpocepBuc OTBeuaeT 3a B3aWMOJICHCTBHE C TMOJB30BATEISIMH,
cepBucaMu IS 6a3 JaHHBIX U MeTaba30il.

Service for MIKDOCEDBHC CepBuC, yCTaHABIMBaeMblii Ha cepBep ¢ 0a3oii

database pocep JIAHHBIX, U1 00eceYeH s B3auMOIEICTBHS C HEM.

o bubmuoreka  0OBEIUHSET  KIAacChl, KOTOpHIE

EntityLib bubnuroTeka kiaccos g ’ p

SIBIISTIOTCSI OOIITMMH T MUKPOCEPBHUCOB.
N3m. JIuct Ne noxym. ITonmn. [Hara
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MNPUJIOKEHMUE 3

OIIMCAHUE N ®YHKIIMOHAJIBHOE HASHAYEHUE KJIACCOB

Onwucanue u (yHKIMOHATFHOE HA3HAYCHHUE KIIACCOB.

Kuaacce

AccountController

MetabaseController

JwtAuthenticationOptions

MetabaseContext

MetabaseDb

MetabasDbDto

ServiceUser

ServiceUserDto

SpecialHttpClient

TableDto

TokenGenerator

Program

Tabmuna 3
Ha3znauenue
Kiacc-konTtposuiep, peanusyronui
ayTeHTU(UKAIIUIO U aBTOPHU3AITHIO
MOJIb30BaTENICH B CEpBUCE I MeTa0a3bl.
Knacc-koHTpomiep, 0TBevaromuii Ha 3arpochl,
KOTOPBIE MTPEITOJIarat0T B3aUMOJICHCTBHUE C
MeTaba3o.
Knacc, onuceiBatomuii kondurypanuto JWT-
TOKEHA C TOYKH 3PCHHUS CepPBHUCA JUISI METa0a3bl
JUTSL B3aUMOJICHCTBUS C CEPBUCOM TS 0a3bl
JTAHHBIX.
Kitacc, koTopslii onpenensier KOHTEKCT JaHHBIX,
WCTIOJIb3YEeMBIN JJI B3aUMOJIEHCTBUS C
MeTaba3ou.
Knacc, kotopslii cogepkuT nHpopmanuio o 6ase
JTAHHBIX 110 CBOMCTBAM HEOPraHUYECKUX
BELIECTB U MATEPHUAJIOB, IPEICTABICHHON B
tabmmue DBInfo B merabase.
Kiacc, KoTopslil HCTIOJIB3YETCS IS TIepeaun
nHpopMaruu o 6a3e TaHHBIX B OTBET HA 3aIPOCHI
M0JIb30BAaTEIS.
Knacc, koTopblil coaepkuT nH(pOpMaLHio 0
3aperucTpUpPOBAHHOM I10JIb30BATETIE,
COXpaHEHHOH B (aiise.
Knacc, koTopblii ucnonb3yeTcs 11 nepeaadu
uH($OpPMAIIUU O MOJIb30BaTENE IPU
ayTeHTU(UKALINH.
MoaudunupoBanubiii HT TP-kmueHT mis
OTIPABKH 3aPOCOB CEPBUCY TS 0a3bl JaHHBIX.
Knacc, koTopblii ucnonb3yeTcs 11 nepeaadu
uH(pOpPMAIIH, UCTIONIb3yeMO MPU NOCTPOCHUHU
tabmmuel. Html Tabnuna sBnsiercss oTBETOM Ha
3aMpocChl NOJIH30BATEIS.
Knacc, kotopsrii oTBevaet 3a renepanuto JWT-
TOKEHA, HCTIOJIb3yEeMOTO TIPH 3aMpOocax K CEPBUCY
JUIs 0a3bl TaHHBIX.
Knacc, 3amyckaromiuii mporecc BhIMOTHEHUS
cepBuca I MeTabasbl.

Nzm.

JInct

No nokym. IMonm. Jlara
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DatabaseContoller

Service for L _

database AuthenticationOptions

(Cepsuc pas

Gasbl AaHHBIX) DatabaseContext
Program

FullPropertyEqualityComparer

[Tponomkenue Tabauubl 3
Ha3nauyenue
Knacc-koHTposiep, OTBeHarolUii Ha 3ampochl,
KOTOpbIE IPENIoJiaraloT  B3aUMOJICHCTBUE C
0a30i JaHHBIX.
Krnacc, onuceiBatommii koHgurypanuto JWT-
TOKEHAa C TOYKM 3peHus cepBuca 1 0asbl
JaHHBIX.
Knacc, koTopblii onpenenser KOHTEKCT JaHHBIX,
UCIIOJIb3YEMBbIN NIl B3aUMOJICHCTBUSL € 0Oa3oif
JaHHBIX.
Kiace, 3anmyckaromuii mpouecc BBIIOJHEHUS
cepBuca it 0a3bl TaHHBIX.
Kitacc-xkoMnapatop, CpaBHUBAIOIIUNA CYIIHOCTH
MetabaseProperty mo 0oJjiee MIHPOKOMY CITHCKY
CBOWCTB.

EntityLib .
(BumoTexa _ Krnacc-koMmmaparop, CpaBHHBAIONMIUNA CYIIHOCTH
.. FullSystemEqualityComparer  MetabaseSystem mo 06ojee IHPOKOMY CITHCKY
CYLIHOCTeil) N
CBOWCTB.
MetabaseProperty Knacc, onuchIBaronnii MeTagaHHbIe O CBOMCTBAX.
MetabaseSystem Knacc, onuceiBaromuii MeTaJaHHbIE O CUCTEMAX.
N3m. JIuct Ne noxym. ITonmn. [Hara
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ITPUJIOKEHME 4

OIIUCAHHUE U ®YHKIIHOHAJIbBHOE HASHAYEHHUE MOJIEN, METOJ10B 1
CBOUCTB KJIACCOB CEPBUCA U151 METABA3bI

Tabnuma 4.1
Onucanue moJieii, MeToa0B M cBOiicTB Kjaacca AccountController
Metoabl
HanmenoBanne  Mogudukarop Tun Aprymentsl  Ha3nauenue
JOCTyIIa aprymMeHTa
Login public IActionResul - Get-3anpoc Ha HoTydeHHE
t (bopMbI 17151 ayTeHTH(DUKAIIH.
Login public Task<IAction ServiceUser  AyreHTu(UKaIUs TOIH30BATEIIS
Result> Dto userDto  coryiacHO MOJYyYEHHBIM JaHHBIM.
Logout public Task<IAction - BeinosiHeHne BBIXOIA U3
Result> aKKayHTa (TEeKyIIEH CeCCHH).
SignUserlin private Tack ServiceUser  BrinosiHeHHe BXOJIa B aKKayHT.
user
GetUser private ServiceUser?  string [Touck 3aperucTpupOBaHHOTO
username, IMOJIL30BaTEIA C TAKUMU
string JTAHHBIMH.
password
Tabmuna 4.2
Onucanue moJjei, MeToa0B M cBoiicTB Kjaacca MetabaseController
Ioast
HaumenoBanue  Moaudukarop Tum Hasznauenne
JoCcTymna aprymeHTa
_metabaseCont private MetabaseCon KoHTekcT B3auMOIEHCTBUS C META0A30M.
ext text
Metoanl
Nwms Momudukarop Tum Aprymentsl  Ha3nauenue
JocTyna
Index public IActionResul - 3anpoc Ha OTKPBHITHE JOMAIIHEH
t CTpaHUIIBI CEPBUCA.
Update public Task<lIAction - 3amnpoc Ha 0OHOBIICHHE
Result MeTabasbl.
GetActivatedSe = public Task<IAction - 3anpoc Ha HoJIy4eHHe aKTHBHBIX
rvices Result CEPBHUCOB.
GetProperties  public Task<IAction - 3anpoc Ha HOJTy4YCHHE
Result METaJaHHBIX O CBOHCTBax Wu3
MeTabasbl.
GetSystems public Task<IAction - 3amnpoc Ha HOJTy4eHHe
Result METAaJ]aHHBIX O CHUCTeMax U3
MeTabasbl.
N3m. JIuct Ne noxym. ITonmn. [Hara
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[Tpopomxenue Tadbmuist 4.2

HanmenoBanue Momudukarop Tun AprymeHTbl Hasnauenue
J0CTyIa aprymMeHra
UpdateProperties  private Task<List HttpClient OOHOBIICHHE METAJAHHBIX O
<Metabase client, string CBO¥CTBax B MeTabase.
Property>  dbServiceUrl
>
UpdateSystems private Task<List = HttpClient OOHOBIICHHE METaJaHHBIX O
<Metabase client, string cucreMax B MeTabase.
System>>  dbServiceUrl
Tabnuma 4.3
Onucanue noJiei, MeTo0B M cBOiicTB KJiacca JWtAuthenticationOptions
IHous
HanmenoBanue Moaudukarop  Tun Hasnauenue
J0CTyTa aprymMeHra
Issuer public string Onwucanue u3aaTelis TOKEeHa.
Audience public string Omnwcanue moTpeOUTEst TOKEHA.
Key public string Kirou st mmmdpanmu TokeHa.
Lifetime public int Bpewmst sku3HH TOKEHA.
Metoanl
HaumenoBanue Momudukarop  Tum AprymeHTbI Hasznauenue
JOCTyTa aprymeHra
GetSymmetricSe public Symmetric = - [MonyueHne Kirrova
curityKey SecutiryK 0€30MacHOCTH IS
ey reHepaluu TOKEeHa.
Tabmuna 4.4
Onucanue moJjeii, METOA0B M cBoiicTB KJacca MetabaseContext
CaoiicTBa
Haumenoanue Moaudukaro Tun Hasnauenue
p aprymeHra
JOCTyTa
Propertiesinfo private string OnuceiBaeT TabiMily C  METaJaHHBIMH O
CBOMCTBAX.
SystemInfo private string OnwuchIBaeT TaOIUIy C METaIaHHBIMU O CUCTEMAaX.
DBInfo private string OnuceiBaeT Tabmuiy o 0Oa3ax JaHHBIX [0
CBOMCTBaX  HEOPraHWYECKUX  BEHIECTB U
MaTepUasoB.
N3m. JIuct Ne noxym. ITonm. [Hara
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[Tpopomxenue Tadbmuist 4.4

MeTtoasl
HanmenoBanne  Mogudukarop Tun AprymeHTbl Hasnauenue
JOCTyIIa aprymeHrTa
OnModelCreati protected void ModelBuilder  Koudurypaims koHTEKCTa

ng

modelBuilder B3aUMOJEUCTBUS ¢ 0a301

JTAHHBIX.
Tabnwuma 4.5
Onucanue noJieii, MeToa0B H cBoiicTB Kiaacca MetabaseDb
CBoiicTBa
HanmenoBanue Mopaudukaro Tun Hasnauenue
p aprymenra
JOCTyTIa
DBID public int VYHUKaTbHBIA UAeHTH(GUKATOP 0a3bl JAaHHBIX MO
CBOWCTBAM  HEOPraHWYECKHX  BEMIECTB W
MaTepHaoB.
Enabled public Boolean PaGoraer i1 0a3a JaHHBIX B JaHHBIA MOMEHT.
LastUpdate public DateTime Bpewmst mocneanero o0HOBACHUS 0a3bl TaHHBIX.
Name public string Hazanue 6a3pl JaHHBIX.
Login public string JloruH AJ1s1 TIOAKITIOYCHHS K Oa3e TaHHbIX.
Password public string [Tapostb [y1st MOAKITIOYEHUS K Oa3e JaHHBIX.
DBURL public string Cchlaka Ha CTpaHUIly 0 0a3e JaHHBIX.
DBGateURL public string CchuIKa Ha IOAKITIOYEHNE K 0a3¢e TaHHBIX.
EmailManager public string DJIEKTPOHHBIN afpec MEeHeKepa 0a3bl TaHHBIX.
WWWTemplateP  public string [I1a6s10H cTpaHuIisl 0 6a3e JaHHBIX BO BeeMupHoi
age nayTuHe.
Language public string s3Ik HHOOPMALIMH, XPAHUMOM B 0a3e JaHHBIX.
Descriprtion public string Omnwucanue 60a3bl JaHHBIX.
DBServiceHost public string? XocT cepBHca UL AOTOrO JK3eMIUIApa Oasbl
JTAHHBIX.
Tabmuia 4.6
Onucanue moJjeii, METOA0B M cBoiicTB KJacca MetabaseDbDto
CaoiicTBa
HanmenoBanue Moaudukaro Tun Hasnauenue
p aprymeHTa
J0cTyna
DBID public int VYHuKanbHBIA uaeHTH(UKAaTOp 0a3bl JaHHBIX MO
CBOWCTBaM  HEOPTraHWYECKHUX  BEHIECTB  H
MaTepUaoB.
Name public string Ha3Banue 0a3bl JaHHBIX.
EmailManager public string DJEeKTPOHHBIN a/ipec MeHeKepa 0a3bl JaHHBIX.
Language public string S3bIK MH(OpMAIMK, XPaHUMOM B 6a3e JaHHBIX.
N3m. JIuct Ne noxym. ITonmn. [Hara
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[Tponomxkenue Tabnuibt 4.6

HanmenoBanue Momudukaro Tun Hasnauenue
p aprymeHTa
J0CTyTa
Descriprtion public string Onwucanue 0a3bl JTaHHBIX.
ServiceHost public string? XocT cepBHca UL 3TOrO JK3eMIUIApa Oa3bl
JAHHBIX.
Metoambl
Nmsa Moauduxaro Tun AprymeHTbl Ha3nauenue
p
J0CTyTa
FromMetabaseDb  public MetabaseD  MetabaseDb [Tonyyenue  oObekTa
bDto metabaseDb MetabaseDbDto u3
obbekTa MetabaseDb.
Tabmuma 4.7
Onucanue moJieil, MeTOA0B M CBOICTB KJjacca ServiceUser
CaoiicTBa
HanmenoBanue Moaudukaro Tun Hasnauenue
p aprymeHra
JOCTyTIa
Username public string Wms monb30BaTes.
Password public string [TapoJib MO IB30BATETS.
Role public string Poub monp30BarTests B cepBuCE.
Tabmuna 4.8
Onucanue moJjeii, METON0B M CBOiicTB KJacca ServiceUserDto
CaoiicTBa
Haumenoanue Momudukaro Tun Hasnauenue
p aprymeHra
JOCTyTa
Username public string Wmst 1071630BaTes.
Password public string [Taposb moab30BaTes.
Tabmuia 4.9
OnucaHue moJieii, MeTo10B U cBoiicTB Kiaacca SpecialHttpClient
Metoasl
HaumenoBanne  Mogudukaro Tum Aprymentsl  Ha3nauenue
p aprymeHTa
J0CTyna
GetHttpClient  public HttpClient - Cosznanne HTTP kiuenTa co

crenManbHOM KOH(pUrypauuen.

Nzm.

Jluct No nokym. Ionam. JlaTa

RU.17701729.05.15-01 81

MuB. Ne mom.

ITonmn. u mata | B3am. uns. Ne WuB. Ne ny6o. Iloamn. u nata
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Tabmuma 4.10

Onucanue noJieii, MeToA0B M CBOiicTB Kiacca TableDto<T>

CaoiicTBa
HanmenoBanue Momudukaro Tum Hasnauenue
p aprymeHTa
J0CTyTa
Columns public IEnumerabl = Cronbusr Oyaymieit Tabmuist. [To cBoel cyTu 310
e<Propertyl pednexcuBHO W3BICUCHHBIC CBOWCTBa KJacca
nfo> <T>.
Items public Iltems<T> Crpoku Oynaymiedi Tabmuisl (MHGOpMANHS O
KaKuX-TM00 00BEKTaX).
MeTtoanl
HanmenoBanue Moauduxaro Tun AprymeHTbl Ha3nauenue
p apyrmMeHra
J0CTyTa
BuildModel public TableDto<T IEnumerable<T> [ToctpoeHne  Moaenu
> properties TaOMUIIBI HAa OCHOBE
uH(popMauu 00
00BbeKTax.
Tabmmma 4.11
Onucanue nmoJjei, METoN0B M cBoiicTB KJaacca TokenGenerator
MeTtoasbl
HaumenoBanme  Mogudukaro Tun Aprymentel  Ha3nauenue
p aprymeHTa
J0CTyna
GetToken public string IEnumerable  TI'emeparus JWT-tokeHa.
<Claim>
claims
Tabmuna 4.12
Onucanue noJeid, MeTO0B M CBOIiCTB KJacca Program
MeTtoabl
HaumenoBanue  Mogudukarop Tum Aprymentsl  Ha3znauenwue
J0CTyna aprymeHTa
Main public void string[] args  3amyck KOHCOJIBHOTO
MPUIIOKEHUS.
N3m. JIuct Ne noxym. ITonm. [Hara

RU.17701729.05.15-01 81

MuB. Ne mom.

Iloan. u mata

Bs3am. unas. Ne

WuB. Ne ny6o.

Iloamn. u nata
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IMPUJIOKEHHUE 5

OIIUCAHHUE U ®YHKIIHOHAJIbHOE HASHAYEHHUE MOJIEN, METOJ10B 1
CBOUCTB KJJACCOB CEPBUCA U151 BA3bI TAHHBIX

Tabmuma 5.1

Onucanue moJieii, MeToa0B U cBoiicTB Kiacca DatabaseController

Hasznauenue

KoHTekcer B3auMoneicTBus ¢ 0a301 JaHHBIX.

Iloast
HaumenoBanne  Mogudukarop Tun
JoCTyIa aprymeHra
_dbContext private DatabaseCon
text
MeTtoanbl
HaumenoBanne  Mogudukatop Tun
JocTyma apryMmeHra
Check public Task<lAction
Result>
GetProperties  public Task<ICollec
tion<Metabas
ePropert>?7>
GetSystems public Task<ICollec
tion<Metabas
eSystem>?7>
ExecuteSqlQue private Task

ry

Aprymentsl  Ha3nauenue

- 3anpoc Ha MPOBEPKY COCTOSHUS
paboThI cepBuca.

- 3amnpoc Ha MOJTyYeHHE
METAaJaHHbIX O CBOWCTBaxX W3
0a3bl JaHHEBIX.

- 3amnpoc Ha MOJTyYeHHE
METaJaHHBIX O CHCTEMax U3 0a3bl
TTAHHBIX.

- Beimosaenue sql-ckpurnra.

Tabmuma 5.2
Onucanue moJieil, MeTo0B M CBOiicTB KJacca AuthenticationOptions
Iosst
HaumenoBanue Momudukarop  Tum Ha3znauenue
JOCTyTa aprymeHra
Issuer public string Onucanue u3narens TOKEHa.
Audience public string Omnwucanue moTpeduTeNs TOKEHA.
Key public string Kirou st mmdpanmu TokeHa.
MeTtoabl
HaumenoBanue Moaudukarop Tun ApryMeHTbI Haznauenne
JOCTyTa aprymeHra
GetSymmetricSe public Symmetric - [MonyueHue Kir0va
curityKey SecutiryK 0€30MacHOCTH IS
ey reHEepalK TOKEHA.
H3m. Jluct No nokym. Iloam. JlaTa
RU.17701729.05.15-01 81
Hus. Ne noi. ITonmn. u mata | B3am. uns. Ne WuB. Ne ny6o. Iloamn. u nata
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Tabnuma 5.3
Onucanue noJieii, MeToa0B U cBoiicTB Kiaacca MetabaseContext
CaoiicTBa
HanmenoBanue Momudukaro Tum Hasnauenue
p aprymeHTa
JOCTyIa
Propertiesinfo private string OnuceiBaeT TPEJICTABICHUE C METAJIaHHBIMHU O
CBOMCTBAXx.
SystemInfo private string OnwuchIBacT NpEACTABICHUE C METaJaHHBIMH O
CHUCTEMaX.
Metoanl
HanmenoBanue Moauduxaro Tun AprymeHTbl Ha3nauenue
p aprymeHTa
JOCTyTa
OnModelCreating protected void ModelBuilder Kondurypanus
modelBuilder KOHTEKCTa
B3aHMMOJECHCTBHUSI C
0a30ii TaHHEBIX.
Tabnuma 5.4
Onucanue noJeid, MeTOA0B M CBOICTB KJacca Program
Metoanl
HaumenoBanme  Mogudukaro Tun Aprymentel  Ha3nauenue
p aprymeHra
J0CTyTa
Main public void string[] args  3amyck KOHCOJBHOI'O
MPUIOKECHHUSL.
H3m. Jluct No nokym. Ilonam. JlaTa
RU.17701729.05.15-01 81
Hus. Ne noi. ITonmn. u mata | B3am. uns. Ne WuB. Ne ny6o. Iloamn. u nata
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MNPUJIOKEHMUE 6

OIIUCAHHUE U ®YHKIIHOHAJIbBHOE HABHAYEHHUE MOJIEHA, METOJ10B 1
CBOMCTB KJACCOB BUBJIMOTEKH CYIIIHOCTEM

Tabnuma 6.1
Onucanue moJieil, MeTo10B M CBOiicTB KJiacca MetabaseProperty
CaoiicTBa
HanmenoBanue Momudukaro Tum Hasnauenue
p aprymeHTa
J0CTyTa
DBID public int Unentudukarop 06a3bl JaHHBIX, OTKyAa OBLIO
B3ATO JJaHHOE CBOMCTBO.
Propld public int Wnentudukatop cBONCTBA B 0a3e JaHHBIX.
Name public string Ha3sBanue cBoiicTBa.
Description public string Omnucanue CBOMCTBA.
WWWTemplateP  public string [I1ab0H cTpaHHIBI O CBOMCTBE BO BcemupHOM
age MayTHHE.
UpdateStatus public string CraTryc OOHOBJIGHHS CBOWMCTBA OTHOCHTEIIHHO
JIPYTUX TaOIHII.
Metoanl
HaumenoBanue Momudukaro Tun AprymeHTbI Hasznauenue
p aprymeHra
JOCTyTIa
Equals public bool Object other CpaBHeHUe 00BEKTOB
MetabaseProperty 1o
3HAYEHUSIM  CIEAYIOIINX
cBoiictB: DBID, Propld.
GetHashCode public int - [Monyuenue X3II-KOJa
00beKTa MO0 3HAYCHUSIM
CJIETYIOIIHNX CBOMCTB:
DBID, Propld.
Modify public void MetabaseProperty OOHOBJIEHHE  3HAYCHHU
property CBOMCTB DJK3eMmIlUisipa B
3aBHUCHUMOCTH OT 3HAYECHHI
CBONCTB o0bekTa
property.
Tabmuma 6.2
Onucanue moJieii, MeTo10B U cBOMCTB Kiaacca MetabaseSystem
CaoiicTBa
HanmenoBanue Momudukaro Tun Hasnauyenue
p aprymeHra
J0CTyna
DBID public int WNnentudpukarop 0Oa3bl JNaHHBIX, OTKyHa ObLIa
B3s5Ta IaHHAs CUCTEMA.
N3m. JIuct Ne noxym. ITonmn. [Hara
RU.17701729.05.15-01 81
Hus. Ne noi. ITonmn. u mata | B3am. uns. Ne WuB. Ne ny6o. Iloamn. u nata
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[Tpogomxenue TabmuIs! 6.2

HanmenoBanue Momudukaro Tun Hasnauenue
p aprymeHTa
JOCTyIIa
Systemld public int Waentudukatop cucTeMsl B 0a3e TaHHbBIX.
ElemNumber public int KonruecTBo 371€eMEHTOB B CHCTEME.
UpdateStatus public int Cratryc OOHOBJICHHMSI CHCTEMBI OTHOCHUTEIILHO
JPYTrUx TaOIHII.
_date public DateTime Jlata BHECeHHUs B 0a3y JaHHBIX 3TON CHCTEMBI.
Elements public string CrpokoBoe MPeCTaBICHHE AIIEMEHTOB,
NPE/ICTABICHHBIX B CHCTEME.
SystemInfo public string Hudopmarust o cucteme.
Description public string? Onucanue CHCTEMBI.
Metoambl
HanmenoBanue Moaudukaro Tun AprymMeHTbI Ha3nauenue
p aprymMeHTa
JOCTyTIa
Equals public bool Obiject other CpaBHEeHHE OOBEKTOB
MetabaseSystem  mo
3HAYCHHSIM

CIEAYIOUIMX CBOMCTB:
DBID, Systemid.
GetHashCode public int - [MoayueHne XdII-KOJA
00BEKTa 10 3HAYECHUSIM
CIEAYIOUIMX CBOMCTB:
DBID, Systemid.

Modify public void MetabaseSystem OOHOBJIEHHE 3HAYEHUI
system CBOICTB 3K3eMIUIsIpa B

3aBUCUMOCTHN oT

3HAYCHUU CBOMCTB

oOBeKTa Ssystem.

Tabmumna 6.3
Onucanue moJieii, MeTo10B U cBolicTB Kiaacca FullPropertyEqualityComparer

MeTtoabl

HaumenoBanue Momudukarop Tum Aprymentsl  Ha3znauenwue
J0CTyna aprymeHTa
Equals public bool MetabasePro = CpaBnenue 00BEKTOB
perty? X, MetabaseProperty no
MetabasePro  3HaueHusM CJEAYIOUIUX
perty? y ceoiicte:  DBID,  Propld,
Name, Description,
UpdateStatus,
WWWTemplatePage.
N3m. JIuct Ne noxym. ITonmn. [Hara

RU.17701729.05.15-01 81
Hus. Ne noi. ITonmn. u mata | B3am. uns. Ne WuB. Ne ny6o. Iloamn. u nata
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[Tpogomxenue Tadnuibl 6.3

HanmenoBanue Momudukarop Tun Aprymentsl  Ha3nauenue
J0CTyTa aprymeHra
GetHashCode public int MetabasePro  IMosyuenue xami-ko1a 00beKTa
perty obj [0 3HAYCHHUSAM  CJICIYIOUIUX
CBOJCTB: DBID, Propld,
Name, Description,
UpdateStatus,
WWWTemplatePage.
Tabnuma 6.4
Onwucanue noJieil, MeTo0B 1 cBoiicTB Kiaacca FullSystemEqualityComparer
MeTtoanl
HanmenoBanue Mopauduxarop Tun Aprymentsl  Ha3nauenue
J0CTyTa aprymMeHra
Equals public bool MetabaseSyst CpaBuenwue 00BEKTOB
em X, MetabaseSystem 1o
MetabaseSyst 3HaueHHIM CITEAYIOIINX
emy ceoiictB: DBID, Systemld,
ElemNumber, UpdateStatus,
Elements, Systemlnfo,
Description.
GetHashCode public int MetabaseSyst Iloayuenue Xa11-Ko1a 00BEKTa
em obj [0 3HAYEHHSAM CICIYIONMUX
ceoiictB: DBID, Systemld,
ElemNumber, UpdateStatus,
Elements, Systeminfo,
Description.
N3m. JIuct Ne noxym. ITonmn. [Hara
RU.17701729.05.15-01 81
Hus. Ne noi. ITonmn. u mata | B3am. uns. Ne WuB. Ne ny6o. Iloamn. u nata
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IMPUJIOKEHUE 7
OIIMCAHUE U ®YHKIIMOHAJIBHOE HASHAYEHHUE
SQL-CKPHUIITOB

Onucanne u QyHKIIMOHATBEHOE Ha3HaueHNEe SQL-ckpunToB

Tabmuma 7

Cxpunr Ha3nauyenue

BandGap Co3znanue i 0OHOBJIEHUE TIPEICTABICHUN
Propertiesinfo u SystemInfo B 6a3e naHHBIX
BandGap.

Crystal Coznanue i oOHOBJIEHUE TIPEICTABICHUN
PropertiesInfo u SystemInfo B 0aze nanHbIX
Crystal.

H3m. Jluct No nokym. Iloam. JlaTa

RU.17701729.05.15-01 81
Hus. Ne noi. ITonmn. u mata | B3am. uns. Ne WuB. Ne ny6o. Iloamn. u nata
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JUCT PETUCTPAIIMA U3SMEHEHUI

Jluct perucrpanyiu U3MEHEHU

Howmepa nuctoB (cTpanuir) Bcero BXOIJI\T_HHHH
o
JIUCTOB -
Ne COIIPOBOJIAT
(cTpanwuiy [Monan. | [lara
z = y s 5 JTIOKYMEHTA €JILHOTO
) o B
oo o X T OKYyM. U
5 g z g = = 2 3 JIOKYM.) AOKYM
= g = Z = é £ o ara
~ 35 < =
N3m. JIuct Ne noxym. ITonmn. [Hara
RU.17701729.05.15-01 81
Hus. Ne noi. ITonmn. u mata | B3am. uns. Ne WuB. Ne ny6o. Iloamn. u nata
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