7 BULGARIAN-SV:JISS COOPERATION PROGRAMME
Bb/ITAPQ-LLIBEULIAPCKA MNPOFPAMA 3A CbTPYAHUYECTBO

a) Hama nuio, k0eTo aa ce JOMbAHM WIH NPOMEHH B TPOrPaMaTa L]

b) (He mora a2 npeuens) L]

c) ( ) L

s. [1o Mmoe MHEHHE pa3aaseHHTe NHCMENH MaTEPHANH Onxa:

a) Ha MHOTO BACOKO HMBO M AOCTATbYHH D

b) nodpe NOArOTBEHM M AOCTATLYHH [

) HE3a0BONUTEARM D

6. O6moTo MH MHEHHE 32 OPraHHIAUHATA HA 00YYeHHETO:

a) Ha MHOTO BUCOKO HHBO 33 yyaBaHUsATA B JOKYMEHTHUTE []

b) JANOBOHTEIHO ca Ha ocHOBaHue Y. 4 ot ]
Pernament ( EC) 2016/679

c) HEe3aR0BOMTENHO D

7. Kos gacT o1 06yuenneTo Geme Hal-HHTePeCHA H KOSl 4aCT — Hali-6e3nnTepecna?

EnnakBo HHTEPECHM €A H JIBETE YACTH — NHPBATA 00YC/IABS NPAUIAraHETO HA BTOPATA HA
OPAKTHKA

Temara xaTo unie fenre uuTepecHa

Huvepecna — npumepn

TecTBaHe HA cHCTEMATA

TecTBaHE HA MEXAHHIBM 32 OUECHSIBAHE HA PHCKOBHS MOTEHUHAN

Kato usijio ofyuennero 6eme MHOTO HHTEPECHO

Bcnukn

8. Mons aa zagere Bammre HAeH W NMPenopLKH BbB BPb3KA ¢ OPraHH3HPAHE HA
noaoOH# 00y4eHus B Onaeme:

He mora na npeuens

Hsamam npenopbKH

Mmuoro aobpa opraunzanus. Hamam npenopnkn
Hsamam npepioxkeHHn

Hamam

bejteRKH:
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BbAFAPO-LLIBEALAPCKA NMPOIPAMA 3A CHTPYOHMUYECTBO

ONEHKA HA OBYUYUTEJUTE

Hme ua o0yunrens IIpe3enTanun Mnozo
Heszaodoeonumenna | [Jobpa | dobpa Omauuna

Ouenxa

Coabpxanne

Ilpencrapsne

[IpaxTHyecka
BAXKHOCT  3a
BauaTta
pabora

8.2.11oaxoA 32 peanu3auns Ha COPTYEPHOTO PEIICHHE

Cogdryeprara cucTeMa e OTTOBapA Ha CAERHUTE HEQYHKUMOHAIIHY W3HCKBAHHS:

Ille 6vne paspaborena na Gasata Ha cbhBpeMeHHa SOA apXuTeKTypa (apXMTeKTYypa,
Ga3vpana Ha ycnyry). [Ipunoxenuero tpabsa aa npenoctass GyHKUHOHATHOCTHTE CH
kato SOAP w/unu REST ye6 ycayru ¢ uen necHa HHTErpaLys ¢ BbHIDHH CHCTEMH.
[Ie 6bae pa3paboTeHa HIKITHOMMTENHO YPE3 H3NOJI3BAHE HA TEXHONOTHH ¥ KOMIOHEHTH,
CnasBailii YTBbPACHH MEXIYHAPOAHH CTAHAAPTH H NPAKTHKH.

CucreMHa KOHQUIYPHPYEMOCT - CUCTEMHMTE (PYHKIHMOHANIHOCTH 1€ MOraT Aa 6baaT
KOHQHTYPHPAHH OT aAMUHUCTPATOP Ype3 U3no3BaHe Ha kKOHQuUrypaunoHHuu daitnose
unM norpedurencku wunTepdeiic. Cucremuure napamerpu He Tpadsa na Obpar
3aKOJHPAaHH B KOJA HA TIPUIIOKEHHETO.

[Ipunoxenuero we 6nae yeb-6asupano U e paboTn Ka BCHYKY NONYJIAPHH UHTEPHET-
Opay3bpu - KATO MHHMMYM IN€ Ce NoAXbpKaT TekylH Bepcuu Ha [E (Edge), Firefox n
Chrome.

[otpeburenckuar wuuTepdeiic Ha npunoxkeHuero wme Obne paspaboTeH cropen
YTBBPACHUTE CTAHAAPTH ¥ A0OPH NPAKTHKH 33 JOCTBITHOCT H NON3BAEMOCT.

BCHYKH TEXHUYECKHM MOOKYMEHTH KAaTO TE3W ONHCBAINM CHCTEMHHST OM3aHH M
apXHMTEKTYpa Lie ObAAT HATIHCAHK Ha ObArapcku €3uk.

HanbauurensiT we u3pabotd codryepa ¢ TEXHONOTMYHW CPEACTBA H MOAXOAHM M Ha
cOTyepeH €3MK, KOHWTC Hamepd 32 HaW-NOAXONALIM, HO KOMTO A3 OTIOBAPAT Ha
cbBpeMeHHuTe cTraHaapti B EC u PenyOnuxa bbarapus, w TenaeHuuu B
pa3paboOTBAHETO M BHEAPABAHETO HA MOKOOHU CHCTEMHU B APYrY CTPaHH.

\
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Bb/ITAPO-LUBEALLAPCKA NPOMPAMA 3A CbTPYRHUYECTBO

Cucremara Hie noaabpxa CIeAHUTE BUAOBE U Opoit noTpedurenn:
s [loTrpeburenn, KOMTO MOraT Ja H3BbLPLIBAT €KCNEPTEH MYATHAUMEHCHOHEH W

penauMOHEH aHANN3, BKAKOUNTENHO Ja H3BbPIUBAT aHAIN3 ¢ nomoinTa Ha MS Excel, na
M3MOTBAT ¥ NyOAKRKYBAT waGMOHHU OTHETH H HHpOopMaumoHtu Tabna (aawbopau) - 15
bpos,

o [lorpebuTeni, KOWTO CbL3MABAT M AAMUHUCTPUPAT QYHKUHOHANMHOCTTA 33 M3BAWYAHE
npeofpazysaHe BbBeXOaHe HA JAHHH B XPAHWJIHINETO - 2 Opos;

o [ToTpebuTenn, KOMTO BbBEXKAAT AAHHYW W NPUKAYAT NOKYMEHTH B nuxcenes dopmar —
He no Mayiko ot 500 — oOMMHM, H3NBIIHUTEH HA AOTMOBOPH ¢ OOLIMHY,

o [ToTpeburenu, KOMTO KOHCYMMpAT M3rOTBEHMTE OTYETH WU aHANM3M Mpe3 noprana.
Heorpatnyex 6pon.

33 Oa U3NBJIHM TOPENOCOYEHMTE WM3UCKBAHUA €KUIbT Ha HM3nbiuMTENns npewlara za ce
peanuaupa HMHTerpupaHa uHQOpMAUMOHHA CHCTEMa, KOATO jaa koMOuHupa B cebe cu
BB3MOXKHOCTHTE 32 00paboTka Ha TpaH3akUMH NO BbBEXAAHE Ha HHPOPMALHOHHUTE 0BEKTH
CBBP3aHH ¢ npoueca Ha obpaborka Ha oTnagbuure B omyakiu pexum (OLTP), ¢
(yHKUMOHANHOCT 3a arperMpaHe M aHAMWUTHYHA 00pabOTKAa Ha HAHHHWTE, TapaHTHPaHH OT
U3NON3BAHETO K HA XpaHwWinle Ha nauuute (data warehouse), kKOeTo uepnu uKpopmauua ot
penaLMOHHMS MOJEN Ha OMepaTHBHATA 4aCT Ha CHCTEMATA.

Cucremara Hie Ce PeaIM3upa Ype3 U3MON3BAHETO Ha 1BaTa Mozena Ha paboTa — OT eaHa CTpaHa
CTaHAAPTHA TPAH3AKLUHOHHZ JIOrMKa C HOPMAJIM3HPaH PEJALMOHEH MOAEN Ha AaHHHTE 32
onepaTHBHAaTa 4YacT Ha CHCTEMATa, ocurypssaila 6e3npobneMHO BbBEXJaHE Ha AaHHH OT
Pa3NMYHUTE H3TOUHKUM — IockK daitose, noTpedutencky uxaTeppeic U enekTpoHeH oOMeH
upe3 WHTETrPALMOHHHUA MOARYJ HAa CHCTEMATa, a ChLUEBPEMEHHO AMMEHCHOHANEH MOjesn Ha
XpaHWIKIIE HA AAHHHM, ONTHMU3HPAH C LES MPEABAPHTENHO M3YMCABAHE HA arperMpaHu
CTOMHOCTH M MakKCHMANHO OBP30TO MM M3BJIMY¥AHE 32 NPEACTABAHE B AHANMTHUYHH CIIPABKH.
CBbp3BalIOTO 3BEHO MEXKIY Te3H ABe 06N1acTH Ha cucTeMara e 6bae ETL npoueca, xoiito mie
3apexaa JaHHUTE CHXPAHEHH B HOPMANM3UPAHWs PENALMOHEH MOzen, me TH 06paboTsa,
U34YHCTBA, arperupa u TpaHchopMHpa, 3a 1a 3apeAH JHMEHCHOHAIIHHA MOJEN Ha XPAHUIHILETO
OT JAaHHH.

XpaHuWiMaTa Ha JaHHH, KOWTO Wrpast poJjia Ha CTaHAAPTH3MPAHH TO4YKM HAa CcbOMpane,
H34KCTBAHE M KOHCONWAMPAHE Ha JaHHUTE, CleABA a OBAAT H3rPaskAaHHU C ACHOTO Ch3HAHHE,
ye TAXHATA QYHKUHA M XKHM3HEH UMKBI e Obe TACHO CBbP3aHa C Pa3BUTHETO HA CHCTEMHUTE —~
H3TOYHHMIY, KaKTO M C HyxXdata OT ao0aBsHe Ha HOBM MW3TOMHMLM Ha JAaHHu. Taka
APXUTEKTYpaTa Ha BCEKH HOB NPOEKT 32 M3rpaXKJaHe Ha XpaHHNHLIE 334 JaHHHM C€ABa 13 1aBa
NpUOPHTET Ha ePUKACHOCTTA U I'bBKABOCTTA HA PEANM3aUMATA, TaKa Y€ Aa MOXKE JIECHO Aa ce
MHTErpupaT HAEHTUMOHUMPAHH M3TOYHHLW HA JAHHM, Ja C€ M3MOJ3BAT PAa3LUMPABAIUMTE 3a
BB3MOXHOCTH UM HOBH METOAM 3a CbOMpaHe Ha NaHHHM, KaKTO H Ja <€ OTrOBOPH Ha
HapacTBAllaTa HY»/1a OT CPEACTBA 3a aHAJIM3 Ha HATPYMAHHWTE JAHHH.

3a uenra apXUTEKTYypaTa ciefiga Aa € (POKyCHpaHa He IPOCTO B CbOMPAHETO M U3UHCTBAHE
Ha NaHHY, HO M B OCUTYDPABAHE HA HY)XHMs HHCTPYMEHTApHYM 32 CTaTHcTH4Yecka 00paboTka Ha
TE€3H NaHHH, KAKTO M Ha BB3MOXKHOCTH 32 YNPABJICHHE HA HHYOPMALMATA OT CTATHCTHYECKHTE
MHAMKATOPM M BPB3KHTE MEXAYy TAX. Peannsaumara Ha nonobHa apxXuTekTypa HM3MCKBa

UEHTPANU3UPaH NMOAXoA npu cbOHpaHero ¥ 0OpaboTKa HA NaHHM, peanu3auus Ha MOAENI Ha

Bl
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HOaHHHK, KOMTO OCHI'ypsiBa MAKCHMANHO IPEU3NON3BaHC HAa HANAWMHMTE JAHHH, KAKTO H
OO bpPAKAHC HA KATANOT OT MCTA OaHHU 38 HAIMYHHUTE AAHHU B XPAHUITHILIECTO, KOHUTO Ja

NO3BOJIBA ACHO, CTAHAAPTH3HPAHO U 'bBKABO KOHCI)HprPIpaHe Ha HAYHHA Ha H3MON3BAHC H

BULGARIAN-SWISS COOPERATION PROGRAMME
5bJITAPO-LLIBEAUAPCKA MPOIPAMA 3A CBTPYAHUYECTBO

YIPaBJICHHE HA XPAHHITUILECTO,

8.2.1. PH3InYecKa apXHTEKTYpa

IfpennaranoTo pelneHue wie ce 6a3upa Ha TbBKABA APXUTEKTYPA, KOSITO L€ MOXKE 13 C
pasrpuilla KakTO B PEAJM3MPaHaTa B PAMKHTE Ha MNpoeKkTa (u3u4ecka cpena, Taka M B
peanusupaHa B Obella BUPTYAIM3HPaHa CPefa, KATO JbpkaBHUA XHOpuAeH yacreH obnak wiu

APYro NOAOOHO peLIeHHe.

Quzypa 20 - Qusuvecka apxumexmypa

OT rnepHa TOYKAa Ha MpPEXOBATA OpraHM3auMs B cucremara e Obmat obocobenu
CIEAHUTE 30HM C LIEJI OCUTYPSBAHE Ha BHCOKO HMBO HA CHIYPHOCT:

External Users Zone — gbHIIHA 30HA, KOATO BKJIKUBA KOMIIOTPUTE H MOOUIIHUTE
YyCTPOMCTBA Ha BBHUIHKMTE noTpedurenn Ha mnpunoxernnero. Kommiorpure/
MOOWIIHUTE NPHIOKEHHS MMAT AOCTBI CAMO M €IUHCTBEHO IO IEVEISe-proxy
CBbpPBbpa, NO3WUMOHHMpaHW B DMZ 30HaTa 3a CHIYPHOCT Cl€/l NPEMHHABaHE Ha
KOHTPOJId Ha BBHILIHATA 33MMTHA CTEHA M MpH CHa3BaHe Ha codTyepHUTE
H3uCKBaHuA 3a curypHocT Ha goctbiia (HT TPS/SSL komyHukauus).

Internal Users Zone — BbTpeliHa 30Ha, B KOSTO €a NO3MLIMOHHPAHU BBLTPELIHHTE
rotpebureny. Brnpekn ToBa paboTHHTE CTaHLMHM MMAT JAOCTBI OTHOBO CAMO JIO
reverse-proxy cbpsbpa, nosuuudonupasn 8 DMZ 30HaTta 3a CHIypHOCT CBILO cren
APEMIHABAHE HAa KOHTPOJA Ha BBHUIHATA 3aiMTHAa CTEHAa H NPM CMa3BaHe Ha
cpwATE COYTYEPHHTE HM3MCKBaHMA 32 curypHocr Ha gocrena (HTTPS/SSL
KOMYHHKaLWA),

N\
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BbATAPO-LLIBEALIAPCKA NPOrPAMA 3A CHTPYAHUYECTBO

e DMZ 30Ha 3a CUTYPHOCT — 30Ha B KOSTO € NO3ULHOHNPAH reverse-proxy cbpsbpa
Ha cucreMata. Llesra OT OTHENAHETO HA TO3H ChPBbP B OTACNHA 30H2 € Ja ce
MACKH{PaT BLTPELIHMTE ChbPBBPH HA CUCTEMATA, Taka Y€ aKO MO HAKAKBA NPHHUMHA
araKkyBall NOJy4H JOCTBN 3aJ] 34LIMTHATA CTEHA, A2 HE MOMy4YM AOCTHN 0
OCHOBHHTE CbPBBPU BbB BLTPELUHATA 30Ha 38 CHIYPHOCT.

o Secure Zone — BbTPEUIHA 30HA 3@ CUTYPHOCT, KBAETO €a TO3MLHMOHHUPaHH,
3aLUTEHU OT BTOPa BBTPEIHA 3aLIUTHA CTEHA, yeO/MPUIIOKHHS ChPBBD M ChPBBPA
Ha 6asara naHHK Ha CucTeMara U OCTaHAIWTE ChbPBbPH HA CHCTEMHTE.

8.1.1.7. [Ipeanarann mnapaMeTpH HA BHPTYAJEH CbpPBbP 32 XOCTHHI Ha
pearn3aunaTa

H3NBIHUTENAT WE OCUTYPH BUPTYAEH ChPBBP C N0Ka3aHA 0TKa30YCTOMYHBOCT HA KOHTO

e OBOAT XOCTBAHW KOMNOHEHTUTE HA CUCTEMATA. Toii e umMa CnegHUTE napaMETpH:

'ﬁ\
OnepauHoHHa OnepatuBHa namer | Bupryanuu Juckoso
cucrema NpoLecopH npocTpascTeo SSD
Linux CenOS 48GB 12 960GB
8.2.2, Jlorn4ecka apxHTeKTypa
~ IIpeanaraHoTo pelieHue LENH A3 peain3upa COPTYyEpHO PEIUEHHE CBCTOAWO €€ OT

HAKOJKO OCHOBHH KOMIIOHCHTA:

e Unrepdeiic 3a momyyaBaHe HAa AAHHM — KOMIIOHEHTHTE PealM3MpaHu ¢ Uen
M3BJIMYAHE HA MOJMY4EHUTE OAHHM OT OTAECIHH H3TOYHMLM JAHHK B CHCTEMATA.
Peanmsvpan nmoa dopmara Ha SOAP Gasupana enektponHa ycnayra, i REST
fasupan nporpameH unrepdeiic (API), mo3soasBalmM Ha CUCTEMAra na ce

HHTErpHpa AECHO ¢ BCAKAKBH BbHIUHH CHCTEMH.

e CucTeMa 3a ynpaBlieHHE Ha JOKYMEHTY — KOMIIOHEHT peann3vpaH non gopmara
Ha MOACHCTEMA CHCTOSLIA C& OT MOYJI 32 PUEMAHE M CHXPAHSIBAHE HA APXHB OT —~——
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ENEKTPOHHHU JOKYMEHTH (Mo popmara Ha QaiiioBe U CTPYKTYPHPARHM JIAHHH) Ha

CYPOBH JAHHH 3apexKAany B MOJIE€/Ia Ha NAHHH HA CHCTEMATA.

e Ob6nacr 3a npenpapurenHa obpaboTka Ha naHRH (staging area) — HopManH3UpaHa
penaunioHHa 6a3a AaHHH B KOATO Ce 3aPEXOAT NOTyYEHUTE NaHHH 32 3aXPaHBaHE
Ha XpaHWIKiETO, KOWTO Oa 6bAaT 0O6paboTeHH OT npoueca 3a TpaHchopmauHs

Ha JaHHUTE.

e [lponec 3a TpancdopMalMs HA JdHHUTE U 3apexaaHe Ha xpaHumuuiero (Extract
Transform Load process) —~ (yHkuMoHaIeH MeXaWH3bM 3a BaaMAALMS,
M3YHCTBaHe, TPAHCHOPMALUA W 3apex/IaHe HAa AAHHMTE B XPAHWMILIETO 3a

NAaHHWN.

o Xpanunuue 3a aanau (DWH) — penaunonHa 0a3za faHHU ¢ QHMEHCHOHANEH
AEHOPMANM3MpaH MOJIeN Ha JAHHUTE OPHEHTHPaH KbM TMIPEAOCTAaBSHE Ha
aHanuTH4YHa uHpOpMaLud, a Re kbM 00paboTKa Ha TPAH3AKLMOHHA JOTMKA,
peanusnpana kato koMOuHauMs# OT ¢axT Tabmuuy, CbLABPXKALIM JeTainaHaTa
undopmauns 3apenera or ETL npoueca, Kakro ¥ OTAENHM CKJIAAOBE 33 JaHHH
(data mart) obcnyxBaluy M3BIMYAHETO HA aHAJNMTHYHA HHQOPMALUA OT AAJEH

paspes OT MoAENna Ha XPAHUTHLIETO Ha DaHHH.

¢ Copsbp 32 noaabpxae Ha KyOose ¢ aepupana unpopmauus (OLAP sube server)
~ KOMIOHEHT OT NPHUIOKEHUETO OCHTYpABaLl Bb3MOXHOCTTA 33 NOEABPXKAHE HA
kyOOBE OT MPEABAPHTENHO H3YHUCIEHH WM 3apEeNeHH B NaMeTTa MHOTOMEPHH
MacHBY NaHHH, KaKTo M uHTepdeiic, nos dpopmara Ha yed ycnyra, N03BONABALL
M3ITHJIHEHUE HA 3a1BKH KbM KyOOBETE OT JaHHU U NOJIyHaBaHe HA Pe3yNTara Ot

TAX B CTPYKTypupaH Buj (XML).

e Vel npunoxewwe 3a mnpencraBsHe Ha oOpaborenara wHbopMauus — ye6
NPUNOXKEHUE, TIO3BONABAILO Ha MOTpeOMTENUTE Na U3MBJIHABAT AHAJTUTHYHH
CNIPABKH CPeIRy JAHHMTE B XPaHUIMILETO, A2 M3IBNMUAT HHGOPMaLUS 33 aHANK3,
Aa nedMHUpaT MeTa NaHHM 3a COPABKWTE M SAMUHHCTPHDAT METAa JaHHHUTE M

NapaMeTPUTE 3a KOHPUTYPALMS HA CUCTEMATA.

B3aMMOAEHCTBHETO HA KOMIIOHEHTHTE HA PEaNM3ALMATa UIE CE OCHIIECTBH Bpe3—
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BbITAPO-LLUBEALIAPCKA NPOTPAMA 3A ChTPYJHUMECTBO

M3NON3BAHE HA APXMTEKTYpa OPHEHTHPaHA KbM YCIYIMTE M MOXe Aa Obae

HIKCTPHPAHO CBC CICAHATA Anuarpama.

| AnMMHWCTDSTHBEN MOYN | .
4 Prnnopwaae Kaurpifes MO

M F 6 3P0 W L Ale

CHOR 30 1L PALIH

" MIOLYE 1 CHDRIR D0, OPTEHUZILAN 3¢ G RaSSIARHE Hi RAHAN

MeXeHHIMY 38 YIDABNSHWE HE CHIYPHOCTTA

Mogyn 3a kKoHDHUIypUpaHe NapaMeTrpuTe Ha CUCTEMATA U MBTa NaHHUTe

CNOR © wa1OGHMUA {4 St

Duzypa: JTozusecka apxumexmypa Ha@ CUCMEMAamad iU KOMROKeRMU Ha
Peanu3aquama

8.2.3. KoMnoHenTH Ha peain3anuaTa

Ha noruuecko HUBO OTACIHUTE KOMIIOHEHTH U3rpaKpamid NMpHICKEHUETO MOXKEM Nd

000coOuM cnopes cneunduxaTa UM B CJIGAHUTE OCHOBHU KaTENOpHU:

¢ Hopmanuiupana (onepaTHBHA) H AHMCHCHOHAHA (XpaHNIHINE) OA3H AaHHH
- OneparupHara 6a3a RaHHU € U3TOUHUK HA HATPYNBAHE Ha NaHHH 3a 3apexyaHe
Ha [OWMEHCHOHAJIHATA [eHOpManH3upaHa 0a3a [JaHHH HA XPAHWIIMIIETO.
H3bpanusT mogxoa e peanusaums Ha Oasa Ha penauvonHa 0asa naHHM
PostgreSQL u 32 asere 6a3u nopann Sorarure QyHKLIMOHATHH Bb3MOXHOCTH Ha

Ta3d CUCTEMAa 3a ynpaBiteHue Ha 0a3a [JAaHHM KakTO NO OTHOIIEHHE HA

>3
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BbNFAPO-LLUBEALAPCKA NMPOFPAMA 3A CHTPYAHUYECTBO

TPaH3aKUMOHHM CHCTEMM Taka M MO OTHOLIEHME HAa XPAaHWJMILA 3a NAHHH,
OnepaTuBHaTa CUCTEMA 1€ Urpae poJis Ha T HAp. Staging area, KbAETO LIE Ce
H3BNIKHYA HHPOPMALMA OT pasauyHKTEe QYHLUKHOHATHOCTH 33 PEFHCTPHpaHe Ha

JaHHH B CHUCTEMATA.

ETL cpeacrsa — usbdpanoro ETL cpencrso — Kettle, e obpaborsa cwbpanute B
onepaTuBHara 0a3a NaHHW, W€ M BanuAupa, TpaHcHOpMHUpa W 3apeau B

XPpaHMIMUIETO 38 JaHHU

Mera paksM — MeTa JaHHMTE Lie ObAaT CbXpaHABaHH CbLIO B 6a3aTa JaHHM Ha
XPaHUJHMLIETO, HO cnenBa na Obaar pasriexaaHd Karg CaMOCTOSTENeH
KOMIIOHEHT Ha CMCTEeMara, 3al0TO KOHLUENLMATA € 338 MaKCHMAaJHOTO UM
M3N0A3BaHE BB BCUYKH MeEXaHH3MKU. Mera AaHHuTe ca AONbIHUTENeH Habop oT
OaHHu B 0a3aTa, HO MOOX04a KbM CHXPAHABAHETO H YIIPABIEHHETO HM € HalIbJIHO
OTHENeH OT 3apeXXOaHeTO Ha OCHOBHMTE NAaHHM Ha XpaHunuweto. Ilo Tasu
OpyWuHdHa Mera naHHuTe me Obaar 06ocobeHm B OTAENEH KOMIOHEHT —

XPpaHHUIHUIE 334 METa AaHHH.

{Ipanoxun cpeacrsa 3a Z0CThLI A0 GYHKLHOHARHOCTTA — MPUIOKEHUATA 32
MPEeACTaBAHE  HA  AHANMTHYHATA  (QYHKUHOHATHOCT,  BKJIKUYBAMO M
aAMMHUCTPATHBHHS MOAYJ Ha CHCTeMaTa, e Obaar 0focobenn B OTHENEH
KOMMOHEHT, M3rPafieHH CbC CXOOEH NOAXOX U HOKOIKOTO € BBb3MOXHO
peanM3MpaHu ChC CXOAHAa apxuTekTypa. Tyk ue Obae peannsupa Habop OT
GYHKLIMOHANHOCT 34 aHANN3 Ha NaHHU U paboTa ¢ OTHETH, KOATO 1a M3IIBJHH B
MbJHA CTENEH W3UCKBAHMATA HA 3aMAHHETO Y Ja MO3BOJIH IThJIHOLEHHO

H3NOJA3BaHE Ha XPAHUITUUICTO.

Cxnaaose 3a gansn (data marts) — Bcexy ot nebHHUPAHUTE CKIAAOBE 38 IdHHH
we Obie peanusupaH B 3aBUCHMOCT OT Pe3yNTaTTe OT creunukauusta Ha
M3KHCKBAHMATA M MPOEKTHPAHETO HA MOAENA Ha NAHHM Ha XpaHunnhwmero. Cnen
3a8bPLIBAHE Ha TO3H €TAN e HbAe ONpPeAeNeHo Rajlk CbOTBETHHA CKlaa e Obze
MIPAKTHYECKH MMILIEMEHTUpaH kato ky0 B OLAP cupBbpa, kato oTaenHa Hasa

AaHHH C paspes OT HHd}OpMauHﬂTa Ha XPaHUIIULOCTO KM KATC HacT OT MOAE)IA HA

73

NAHHU HA XPAHHWJIHLIETO, noA popMaTa Ha HabOp OT TAGAULM C NPEABAPHTERHD
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arperupany paHny. Ilpy xoHTO M A3 € OT NOAXOOMTE e OBIAAT CleABaHU
NPUHILIMNKTE HAa AM3aiiHa ,star shema®, B kOMOMHALMSA ¢ ONIMCAHNS TIOAXOM KbM
MOZENMPAHETO U NPOEKTUPAHETO K Ha 0a3a Ha OTIUTa Ha eKMIa OT pa3padoTKa Ha
CXOIHHM NpOEKTH, e Obae u3bpaHa Hai-noaxopsiniata GopMa 3a KOHKpETHA

HMMNACMEHTALIHA.

e [IIpuaoxun cpeacTBa 32 YNPaBJIeHHEe, MOHHTOPHHT H 0eKbN ~ KaTO OTAC/IEH
TIPOLIEC HA MPHJIOKHUA ChPBBP e Obie R06aBeH U MbIHOPYHKIMOHAIEH MOATYI,
KOHTO [a OCHI'YPH Bb3MOXKHOCT 32 ynpasieHue u HabmoneHue Ha padoTarta Ha
KOMIIOHEHTUTE Ha CHUCTEMATa OT €MHHA TOYKA, H3MbJHABAHETO HA PETYILAPHU
3371444, BKJKOYMTEIHO Ha apXMBHpaHE Ha AAaHHWTe OT Oa3ara JaHHW, KAKTO H
HOTH(HKALMS KbM AaOMWHUCTPATOPUTE Ha cHcTemMara M CbOupaHe Ha
craTucTuvecka nHpopmuua 3a ObP30AEHCTBUETO U HATOBAPBAHETO, KOATO /1A Ce
aHafu3upa ¢ Uen OCUIypsiBaHe Ha crabuiHOCT U Obp30aeiCTBIE NPH HATPYTIBAHE

HA AAHHH.

o Hnurepdeiic 3a pasnpocTpaHenne HA HHPOPMAUMATA — B CHOTBETCTBHE C
H3HCKBAHHSATA 334 M3MOJI3BAHE HA APXUTEKTYPa OPHEHTHPAHA KbM YCIYTHTE,
unrepdeiicute 3a exkcrnoprt, abOHMpaHe W TNPEACTAaBAHE HA NaHHHM e Obaar
peanusuparu kato SOAP u REST Gazvpati eneKTpoHHH ycayry, ¢ GopmanHo
AepUHMPAaH KOHTPAKT OT METOAM 34 3aSBABAHE HAa EKCMOPT Ha J@HHH H

CTAHAAPTHU3HPAHA CXEMA 334 M3BEXKAAHE Ha JAHHHTE.

8.2.4. Tloaxon 3a peanusauus Ha ETL npoueca

IMpeiaraHoTo pelleHKe B HACTOAWOTO NPEANIOXKEHHE € /12 CE U3MI0JI3Ba TEXHONOrHYHATa
mnardopma na Pentaho Data Integration, koATo BiutouBa B cebe ci mbaHodyskunonaned ETL
CBPBbP, KAKTO M rpaduyHa cpena, B KOSTO C& MOAENHPA NPOUEca Ha 3apekaane Ha AaHHu. 3a
uenra ETL peanuszauusta OuBa AEKOMMO3HPAaHa HA CbCTaBHU ENEMEHTM, KOMTO OHBaT
3anucany noj popMara Ha MeTa aHHM. Cnel MOZIENNpaHe Ha UAITOCTHUS IPOLEC, TOH € NOTOB
32 H3MBIIHEHUE OT CHPBBPA, KATO Ta3W peanusauus moke Aa Obne npekoHGMrypupaHa u

pa3WMpABAHE, YPE3 PEAAKTHPAHE U JCTTHJIBAHE HA BBMNPOCHUTE META DaHHMU.

B1b3MOXKHOCTTA 3a MpOMsHA B HauuHa Ha pabora Ha ETL nponeca Ges aupexTHO

nporpamypaHe Ha peanusauusTa My noi (opmarta Ha nuUCaHe Ha NPOrpaMeH KOa UM SQL ===
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3as4BKH € OCHOBHOTO NPEAMMCTBO U NpH4YKHa 3a uznonssade Ha ETL Middleware B HacTositusT
npoext. Hannuuero Ha BusyanHata cpeaa Spoon 3a rpaduuHo xoHpurypupaHe Ha Mera
nannuTe 32 ETL npoueca Haarpaxnaa noaxonsawo HHPpacTpykTypara npenocrapasa ot Kettle
CHPBBPA, 2 U I TO3BOJIH NO-JIECEH TpaHcdep Ha 3HaHKA KbM €KHITa Ha BuanoxuTens, Taka ue
Ja MOXE ClIeJl M3TPaKAaHe Ha XPAHMITULIETO Aa C& MOCTHIHE JIeCHO W YAOOHO HAArpaXkaaHe Ha

peanr3upaHus NpoLEC.

IMpensaraHoTo peieHHe B HACTOALLOTO MPEANIOXKEHHE € Ja Ce M3noysBa Oe3raTHaTa
open source BEPCHs Ha TEXHONOTMYHATa ratgopma Ha Pentaho Data Integration — Kettle Data
Integration, KOATO BKIIOYBA B cebe cH nbaHOoQyHKIHOHaneH ETL cbpBbp, kakTo u rpaduvna
cpena, B KOATO ce MOAEAMpa NpoLEeca Ha 3apexaaHe Ha naHHu. 3a uenta ETL peanusaunmsara
OuBa NEKOMIIO3KMPaHA HA CBHCTABHH EJIEMEHTH, KOMTC OMBAT 3anucaHu nop GpopMara Ha MeTa
naxHy. Cnen MoAeNHpaHe Ha LANOCTHMA NPOLIEC, TOH € NOTOB 33 U3IBIHEHHE OT ChPBBPA, KaTo
Ta3d peanusauua Moxe Ja Obae npexkonpurypupaHa v pasuUIHpsiBaHe, Ype3 penakTHpPaHE W

AONb/IBAHE HA BBIIPOCHHUTE META JAHHH.

Bw3moxHOCTTa 32 npomsHa B HaumHa Ha pabora Ha ETL npoueca Oe3 aupexTHo
NMpOrpaMHMpaHe Ha peanu3auusTa My noi ¢opmMarta Ha NUcaHe HA nporpamen kog uau SQL
3asBKH € OCHOBHOTO MPEAMMCTBO M NpuynHa 3a uanonseate Ha ETL Middleware B HacTosMAT
npoekt. Hannumero Ha Bu3yanHaTa cpexna Spoon 3a rpadudHO KOHOMTypMpaHe Ha mera
naunuTe 3a ETL npoueca Haarpaxzaa noaxoaawo aHppacTpykTypaTa npenocraesHa or Kettle
CHPBLPA, a U 1€ NO3BOY NO-NECEeH TpaHcdep Ha 3HaHUA KbM eKHIla Ra Bu3noxurens, Taka ye
[a MOXE CJIell H3rpakaHe Ha XPaHWIHIIETO A C& TOCTUIHE JIECHO X YI0OHRO0 HaarpaxkJaaHe Ha

peANH3upaHus NPOLEC.

8.2.4.1, AprymenTauns Ha noaxoaa 3a peaausauns ua ETL npoueca

ITpu u3bopa va meroaukara 3a peanusanusa Ha ETL npoueca cnensa aa ce u3bepe exHa
OT MHOrOTO AJTEPHATHBHHM BB3MOXHOCTM 32 peasM3aliMs Ha NPONeca: anTepHATHBH 10
OTHOIIEHWE Ha M3MOJ3BAaHHUTE CPEACTBa, N0 OTHOLMEHHE HA CTPYKTYypaTa Ha rpoueca, o

OTHOINEHHUE Ha MOAECIHPAHETO HA META NAHHUTE.

ITepBHs H300p ripy 3anouBaHe Ha peannsaunaTa Ha ETL npoueca ce oTHacs no Tosa ganu

Aa C¢ peanu3npa OTACITHO MPHAGXKCHHE, B KOCTO A3 CC IPOrpaMupa JIOrTHKaTa 332 U3NbJAHCHKE

‘. A
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Ha MpoLeca, a C¢ M3MOJ3BA IN'OTOB NeHepaTop ¢ NOAXoNsLIa 0a30Ba PYHKUMOHAIHOCT, Aa ce
peanu3upa rnpoueca 3o cbe cpeacrsara Ha CYB/I, ypes cexpanenu SQL npouenypu, wnn
peanu3aunsa 4pe3 roTos NpoaykT 3a peanuszauns Ha ETL npouecu. Ilopagyn u3uckpaHusaTa 3a
MAaKCHMaJjlHa I'bBKAaBOCT H B3MOXHOCTTA 32 NNO-e(EKTHBEH TpaHC(ep Ha 3HAHHUs KbM €KHNA Ha
Branoxurens, NOAXOAAMAT H300p € M3NON3BaHe HA NOTOB NPOAYKT 32 peanusauus Ha ETL -

B cayvas npoaykra Kettle.

Bropus u3bop npu peanusaumsta Ha ETL npoueca e B m3bopa Ha CpeacTBO 3a
M3BbpUIBAHE HAa TpaHchOpMauuaTa Ha AaHHuTe — npu noaxona ETL, tpanchopmaunsara ce
M3BbPLIBA NPEAU 3aPEKTAHETO B 0azara Ha xpaHuauieTo (extract -> transform -> load), npu
AATEPHATUBHUA NMOAXOJ C€ M3MOJI3BAT CPENCTBATA Ha camara 0a3a AaHHM, TAKA Y€ CypOBHTE
AAHHM Ce 3aPexAAT B XPAHWIHILETO U Ce TPAHCHOPMHMPpAT Ha MICTO B Hero (extract -> load ->
transform). ¥znonseanero Ha ETL cbpBBp, HYXKHO 32 AePHHMPAHETO HA MMapaMETPH3NpPaH H

KOH(UrYpUpaH Npouec npeaonpeaenarT uzbopa Ha moaen na peanusaws ETL.

JOObIHUTENIHM TEXHONOIMYHM pElIeHHs BKIIOYEHHW B MNpeanaraHds NOOXO4 ca
H3TIO/I3BAHETO Ha 00MACT 38 ChXpaHABaHEe Ha CYPOBH (OPUTHHANHU) JAHHH, KAKTO H HAIHYHETO
Ha staging database. OT raeaHa To4ka Ha MbAHATA NPOCIEARMOCT Ha mpoueca (audit trail), ot
rjaefHa TOYKa Ha MO-CHIYPHOTO YMpaBJeHHE HA OPUTHHANHUTE AaHHH (TTOAABLPXAHETO UM B
KOHTPOJHpaHa OT CUCTeMAara 00IacT OCHrypsBa no-A00BP KOHTPOS OT OrPAHHYABAHETO 10
ChXpaHsABAHE Ha MbTHILA 10 (alnoBaTa CKMCTEMA), KAKTO U OT IJIE[IHA TOUKa Ha No-nobpoTo
pasrpaHMYaBaHE HA €TanUTe OT Npolieca (C HATMYKETO Ha staging 0a3a ce oTaesn Mpoueca Ha
P3BJIM4AHE OT TIPOLIECa Ha caMaTa TpaHC(OpMaLIKa), U3IION3BAHETO HA TE3H ABA JOMTbIHUTEIHH

KOMIMOHEHTA e JOBENE A0 Mo-cTabuiina M yCTOiYMBA APXUTEKTYPA.

8.2.4.2. llpeanarad npouec na peaausaums wa ETL
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Queypa: Apxumexmypa na LTL npoyeca

[Tpennaranus npouec 3a peanusaums Ha ETL B cucremara BKIIOYMBA CNEHHTE OCHOBHU

CTBIIKHM OTIHCAHHKH HA rOpHaTa JHarpaMa:

1. W3snuuaHe HA JAHHHUTE OT M3TOYHHLIUTE — KOHUEMNIMATA HA CHCTEMATA MpHEMa,
ye e C€ Ch3/AME ONepaTHBHa MOACHCTEMA, KOATO LLUE PEruCTpUpa U ynpaBiiBa
BBBEIACHHTE [AHHH B HOPMANM3HPAHMA PENALMOHEH MOJEN Ha CHCTEMATa
(KOMYHHMKAaUHOKHA ¥ GyHKUMOHanHA), KaTo cbOpaHWTe nawuu ute ObaaT
TIPEACTABAHM Ha NOACHCTEMATa Ha XPAaHWIHILIETO Ype3 €NEKTPOHHA YCIyTa, 33 Ba
ce Cna3BaT NPUHLMIMTE Ha aPXMTEKTYPaTa OPUEHTHPAHA KbM YCIYTHTE U Hie ce

3ana3y MakCuManHa reBKaBOCT M HE3aBHCHMOCT HA KOMNOHEHTHTE.

2. Cnen MONy4YaBaHE 4Ype3 €NAEKTPOHHA YCIyra, NaHHUTE OMBAT CHXPAHEHU B
OTAENEH KOMIIOHEHT — CHCTEMa 3a YHApaBleHHe Ha JOKYMeHTH. Tosa
NpeAcTaBAsBa LeHTpanusupaHo xpaHunuuie 332 XML nannu, niocku ¢ainose,
KAaKTO ¥ BCSKAKBH APYrd QOpMAaTH, KOMTO MOTaT Jia CHYXar 3a 3apexJIaHe Ha
XpaHMAMILETO. B cny4ail Ha MEeXAYCHCTEMHa KOMyHHKalMs B XPAHWIMIIETO 34
CYPOBY J@HHH C€ CHXPaHABAT CHOTBETHUTE OOMEHEHH CHOOLIEHNS, B Ciy4al Ha

SOAP unu REST komMyHukaums.

3. CbXpaHEHUTE CYPOBM AaHHH OMBAT U3BJIEUYEHU OT XPAHMJIKINETO 3a CYPOBH

AaHHHM, B PAMKMTE Ha ITbpBOHavanHaTa cTeixa Ha ETL npoueca — H3BAMYGHETO

Ha nasdny. OTTaM ce IPEeMUHABA KbM H3BJMUYaHE Ha JAHHU 3a TpaHCHOpMALIMATS,

KOETO C€ peaiM3upa Ha 0azarTa HA METAa JaHHH 32 XPaHW/IMINETO, B KOMTO C€

OIHCBa OTKBJE B MOJAENA Ha staging Da3aTa ce 3apeXXna BCEKH THN JIAHHHU, Koi‘n*g -~
cnep TpaHchOpMALKA LIE NONATHE B MOJENA HA JAHHMU 33 XPaHHIHILETO (T.Hap. -

27 g
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Logical Data Map).

4. Crenka Ha aHanU3MpaHe Ha JAHHWTE — B Ta3U CTHIIKA C€ M3BBPLEBAT HAKOJKO
OCHOBHM ONEpaLyy CBbP3aHU ¢ OCHTYPABAHE HA ONMTUMAITHO KaTo Obp30aeicTRHE
M KOHCHCTEHTHOCT 3apexjaHe Ha AaHHMTe. B Tasu CrThnKa Cce M3BbpILUBA
BAJMAALMA HA JaHHHUTE, COPAMO 3a/1afiCHUTE B META JAHHWTE KbM MOJAENA Ha
XPaHUIHILETO YCHOBHA M OFPaHUYEHMS, KAKTO M aHAalNU3 Ha OTKIOHEHMATAa B
NaHHHTE, N0 MNPENBapUTENHO 3afafeHd OT AAMUHUCTPATOPUTE HA CHCTEMATa

KPHUTEPHHU.

5. TpancopmupaHe Ha JaHHATE — MPH Ta3M CTbIIKA 3apefeHuTe B staging Oazara
JaHHH, CbXPaHEHH B THIIHYEH PeNauOHEH MOAET, iie Oblar 3apefieHH B Moaena
3a [AaHHW Ha XPaHWIMINETO, M3rpaXkJadkn cbOTBeTHMTE (akT Tabnuuu u
numercnu. Brnocnencrsie OLAP cwpBbpa lue 3apeny B MaMeTTa HY)KHHTE

KyDOBE OT PEABAPHTENHO arperipaHy AaHHH.

8.2.4.3.UncTpymenTH 3a peannsauun Ha ETL npoueca

3a peansuaumara Ha ETL npoueca npemnarame Kettle Data Integration, OesnnaTthara
community Bepcus Ha miatdopmara Pentaho Data Integration, k0ATO CbABPXKA HyKHUsR
MHCTPYMEHTapHYM 33 u3rpaxaaHe Ha crnoxuu ETL npouecH, c¢be 3apexaaHe Ha NaHHH OT
pazHOOOpa3HM M3TOUHHLM, KOHQuUrypupyemu TpaHcpoOpMaLuyd HA [aHHHUTE, KaKTO H
Bb3MOXHOCT 3@ BU3YAJIHO MOJIENUPAHE.
[poaykrure ot nnardopmara Kettle Data Integration BiO4BAT:

e Report Designer — cpeacTBo 3a BU3yalHO Cb3[aBaHe Ha CNPABKM H OTHETH 32

NPENCTARAHE HA PE3YATATHTE OT TAX

e Aggregation Designer — cpeacrso 3a BusyanHo xoHdurypupaHe Ha TpaHchopmauuu
NpY Cb3J1aBAHE HA arPErHPaHy JaHHU

o Schema Workbench — cpencTBo 3a ynpapieHHe Ha CXeMarTa Ha XpaKWJIHING OT JaHHH.

o Metadata Editor — penakTop 3a Mera AaHHU MO OTHOLIEHHE HA XPAHWJIMILETO 33 AHHH.

B nonbaHeHue we Obae u3nonssaw u OesrnareH cepBbp 33 OLAP kyboBe ¢ 0TBOpeH kom —
Mondrian.

H360pbT Ha codryep ¢ 6e3maaTHO NO3BAHE H OTBOPEH KOA L€ MO3BOJIM JIECHO CKanupaHe Ha
CHCTEMATa TIPH HYXJAAa OT pa3iiMpsBaHe Ha HeitHus o0xBar M 00eM OT JaHHH, KaKTO M Lie
OCHTYPH Y€ B ABLITOCPOHEH IJIaH CHCTEMATa HsMa Aa AOBene A0 NMUEH3HH pa3sxonu 3a
Bb3ioxuUTeNs M Ced U3TUYAHE HA 24 MeCeuHMs rapaHUMOHEH NEPUOA HA CUCTEMATA.

o
8.2.4.4. Ocurypssate Ha kadecTBoT0 ETJI nponeca -

g éu
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Onucanus OPOLEC HA 3APEXAAHE HA JAHHUTE B XPAHWIHMUIETO TIPEMHHABA MPE3 BCHUKH
HHMBA HA MPHJIOKEHHETO — CTHLIIKHTE OT NPOLECA BKIOYBAT U3BJIMUAHE HA JAHHHW OT staging
Gasara, BaAMAMPAHETO M TPAHC(OPMHPAHETO MM M 3aPEXIAHETO B MOJENa HAa JaHHM Ha

XPaHHIHULLECTO.

MopnenbT Ha JaHHHUTE HA JIOTHYECKO HHBO, BKIIOUHTENHO M B CKIAada OT AaHHH
(datamarts) wie nNO3BOJIKBA BANMAMpPAHE HA AAHHWTE, KOUTO TPAOBA CAyXXAT KATO M3TOYHMK 33
CNIPaBKU W OTYETH. MOAENBT HAa JAHHUTE LIE C€ ONUCBA CbC ChOTBETHUTE META JAHHH, KOUTO
i€ MO3BOAAT YNPaBfEHHE HA CTPYKTypaTa M BaJMAHOCTTa HA JAAHHWTE OT EKMMa Ha
Buvanoxurens upes aeduHUpaHe HA BATHIAUHOHHH M3HCKBAHWA W OTPAHHYEHHSA, KOHTO Oa

ObIaT NpUIaraHyd KbM JaHHUTE.

ETL npouecsT me 6bae peanusupan upes cpencreara Ha Kettle, T.e. peanusaunara wie
Obae KOMIIO3MPAHA KaTO MPOLECAYPH 3a U3BJMHYAHE M TPAHCPOPMALMA C OTACNHHM CTHIKHK U

NpexoaM, KOUTO OUBaT KOHGPUIYPUPaHH CBHIIO Ha 0a3a METa JAHHHTE HA [TPUIIOKEHHETO.

Mpu TecrBanero Ha ETL npoueaypure me 6baaT M3NON3BARK CIACIHUTE BUROBE TECTOBE

33 OCHIypRBAHC HA KAQUeCTBOTO HA MPOLIECA 34 3apCiKaHe Ha NAHHH.

o  (QOYHKIMOHANHO TECTBaHE: MOXKe OW Hali-KOMIUIEKCHATA U KPpUTHYHA (a3a Ha
TECTBaHe, NOpaau $akTa, Ye TH Ce OTPa3ABa JUPEKTHO BbPXY Ka4ECTBOTO Ha

JAHHUTE.

- Tect Ha enementure (Unit test): TectoBe ot Tna ,,white-box*, xkouTO BCekH
pa3paboTYMK NPUIATA HA €JIEMEHTHTE, KOUTO e paspaborui. Te nossonasat
Ia C& HAMAJIM CJOXKHOCTTA HA TeCTBaHe, M Ha CE€ Cb3AaZe Bb3MOXHOCT 32

CB344BaHC Ha I'lO-l'lOIlp06HH AOoKnanu 33 Hanpeabka Ha MPOEKTA.

- Hurerpauuonen rect: tectose ot Tuna ,black-box” , koo nossomisar na

6bae npoBepeHa KOPEKTHOCTTA Ha NOToKa oT nasHk B ETL npouenypure.

- Tecrose ot Thna ,IlpuHyaurenya rpewka’; paspaboreny, 3a fa nOCTaBsT
npunyaurendo ETL npouenypure B yCAOBHsA HAa TPELWIKH, HACOYEHH KbM
NPOBEPKa, NaNH CUCTEMATa MOXKeE [a Ce CTpapy ¢ AS(EKTHH NaHHH, KaKTO €

TJIAHHUPAHO N0 BPEME Ha aHA/IM3a Ha H3HCKBAHNATA.
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¢ Tuii xkato ETL e cunno koa-0asupaH, nmoBeyeTro CTAHAAPTHH METPHUKH 3a

IeHEPUYHO TECTBAHE Ha COPTYEpHA CUCTEMA MOTaT Aa Ce H3MON3BAT 1 TYK.

8.2.5. Moaxoa KbM peasiH3anHA HA XPAHHININETO OT ARHHH

B monepHMTE TEHACHLMM 3a pa3paboTKaTa Ha XPaHWJIMINA HA JaHHM BCE TMO-4ECTO Ce
YyTBbPXKAAaBa IMOX0AA KbM MOAABbPXKaHE Ha 000ocobOEHH CKIAfOBE HA AaHHM KATO YacT OT
XPaHU/IMLIATE, 338 CMETKa Ha TPAJHLIMOHHHUS NIOHXOL, IPH KOHTO CIIPABKHTE K U3BJIHYAHETO Ha
AaHHM C& M3MTBJIHABAT JHPEKTHO Cpeilly cxeMara Ha xpanunmmero. Iloaxona ¢ u3non3saune Ha
cknagope 3a aaHru(data marts ) ce npeBpbLIA B LIMPOKO PasNPOCTPaHEHA ANTEPHATHBA Ha
xpaHunuiara 3a gaua# (data warehouses). C npunoduBareTo Ha MOMYNAPHOCT HA CKIAN0BETE
34 AAHHW, KaKTO M ¢ pa3paboTKaTa Ha BCe NOBEYE NPOEKTH NPH M3MNO/3BaHE HA TO3M I0AX0A,
CaMaTa KOHUEMUMA Ce pa3BHBa, KaTo ce 000co0sABaT noHe TPH PaslIiuHA MOZENA HIH

HHGOPMALMOHHHU MOENA 32 PealN3aLua Ha CKJIAI0BeE 32 JAHHH.

[TepBusiT NOAXOHN MpH U3rpaXkAaHe Ha CKIIAAOBETE 33 JaHHM, ce Oasupa Ha TOBa 4e T
MOraT na ObaaT Hai-ao0pe ornpeneneHd KaTo ,NOIAMHOXECTBO™ WM ,paszpe3” (4ecTo Ao
H3BECTHA CTENEH WIH HAMBIIHO arperHpaHy JaHRH OT PaxT TaONULIUTE HA OCHOBHHA MOJIEN Ha
Xpauunuiero). BounpocHusT arperupaH Habop OT JaHHH MOXe fa ObAE MHCTAIMpaH Ha
OTHENHAa, OTHOCHTENHO €BTHHA KOMMKOTbPHA MiatdopMma, cliel KOeTO MepHOAMYHO Aa Obae
OOHOBABAH OT UEHTPAIHOTO XpaHuNHUEe 32 AaHHW. [lornenHaro Taka CKIAJIOBETE 34 JAHHH
MOrat a ObAaT pasriekAaHy, KaTo MPOU3BOAHH WK MPHIIEXKALIM €IEMEHTH Ha XpaHHIMLIATa

34 OaHHH.

BTOpHAT MOZEN 3a peanyu3alis OTPHYA U3NON3BAHETO HA OCHOBHOTO XpaHWjIWLIE 33
[AHHHK K4TO M3TOYHHK HAa HHPOPMALIMA U pa3riexa CKIZAOBETE 3a JaHHU KaTO He3aBUCHMO
M3rpajieHH, AUPEKTHO OT H3TOYHHLIHTE Ha UHGOPMALIMS, KOUTO CITYaT 33 3apPeXIAHETO KaKTo
HA OCHOBHOTO XpaHMIIMLLE 33 JAHHH, Taka X Ha CKJAANOBeTE 3a NaHHW. IIpn TO3W noaxox 3a
3apexziaHe Ha CKJIAJOBETe 3a JAaHHW C€ M3NOA3BAT TEXHUKHTE 33 OpraHusauns u
MHCTpYMenTuTe u3non3sanu 8 ETL npoweca Ha caMOTO XpaHuuiie 3a fanuu, Cxnazosere 32
AaHHM CTPYKTYPHO Ca NOAOGHH Ha XpaHWIIMINATA 33 JAHHM, KATO MOraT Aa OblaT NpeacTaBeHn
KaTO MaJIKM XPaHHJIMIIA 33 AaHHH ¢bC cneunduita SusHec GyHkums. PasrnexaaHuTe 0o To3u

HAa4YKH CKTAJ0BE 32 IAHHH, IIPEPACTBAT CbBCEM €CTECTBCHO B XpaHHWJIHING 33 NAHHH.

177_ Crp. 193 o7 259

7 L\

Y



"

BULGARIAN-SWISS COOPERATION PROGRAMME
BbArAPO-LUBEALIAPCKA MPOMPAMA 3A CHTPYAHUYECTBO

Tperuar Monen 3a pa3BUTHE MMa 33 LIEN 2 CHHTE3HPA M NPEMaxXHe HECHOTBETCTBUATA
KOUTO €CTECTBEHO C€ PAa3BMBAT NPH MOAX0Aa HA HE3ABUCHMO M3IPaXKIaHE Ha CKNAAoBeTe OT
MOZENa HA XPAHWIMIIETO, NpUiaradH B npeguwHuTe asa mozena. Ilpu Ttperms noaxoa
CKNAAOBETE 33 JAHHU CE€ M3rPAKAAT YCIOPENHO C XPAHWIMILATE 3a JaHRM. Taka moaena Ha
JaHHH € 3aBHCUM OT HATUUHHUTE JaHHH OT H3TOYHHULUTE, HO CKIA0BETE 32 JAHHH HE Ce HaJjlara
Aa ,,M34aKBaT" HHTEIPUPAHETO HA BBIIPOCHUTE NAHHH B MOJENA HA XPAHWIMIIATA 33 JAHHH.
BcuukH CKAAJOBE 33 JAHHK e PbKOBOIAT OT OCHOBHHA MOJ1€J1 HA XPaHUAULIETO 3a NaHHK. [Ipn
Cla3BaHe Ha TO3W NPUHLKI, CKIaNa OT AAHHU MOXe Ja Obze 3apbpuieH Npend peanu3auuaTa
Ha OCHOBHUS MOAE/, CNe]l KOETO HHTErpHpaH Clell M3TPaXkAaHero Ha KOpHopaTHBHOTO

XPaHHJAHLE 3a NaHHH.

U npu TpuTe nOCOYeHH MOAENA Ha PAa3BHTHE HA CKIANOBETE 33 JAHHH HE € 3aCTHIEH
KOHKpETeH NOOXOX KbM MHTEIPHPAHETO HA NPOMEHH HaNoXeHH OT noTpeburenckara obpatHa
BPb3Ka B MIpOLIECa Ha U3rpaKaaHe. BCeky OT NOAXOAUTE pasrieaanu 10 TYK TPETHPa Bpb3KaTa

MEXKIY XPaHHIHILETO 33 JAHHW U CKAAZ3 33 JaHHW KaTO OTHOCHTEIHO CTaTHYHA.

Tyk cneasa ga ce OTOENEXH ¥ BPB3KAaTa C [JBATA AITEPHATHBHH NOAXOAR, KOMTO Ca

pa3srAekKAaT Kato Bb3MOXKHOCTH 3a Peanu3alys Ha MORENAa Ha OCHOBHOTO XpaHHIHIIE:!
e Mogena,,Or rope Ha nony“ (The top down model)

XpaHuiuLieTO 3a OaHHM C€ u3rpacaa Ha 0aszaTa Ha NpeaBapUTENHO TNPOBENEHH
MOIPOOHU aHANM3H HA AAHHUTE, KOMTO Lie TpshBa fa ObaaT 0OpaboTBaHH, Ype3 NPUIOKEHHE
na ETT npouecyre. XpaHUIMLIETO 33 JAHHM HHTErPUPa BCHUKM AaHHHM B 06w popMat 1 odbuia
codryepHa cpena. BcuukM pecypcHH JaHHM Ha KOMNAHMATA €& 00EAMHEHH B CTPYKTYpaTa Ha
XPAHMIULIETO 32 JAHHW. Benukure HEOGXOMMMM TAHHU HY)XHH 33 aHanuTH4HaTa 0GpaboTka
¢a HANMYHU B XPaHWJMILETO 33 AaHHU. EIHO OT OCHOBHHTE MPEAMMCTBA Ha TO3H MOJEN € 4e
Cnej KaTO BeAHBXK XPAHWIHIIETO 3a NaHHM € HMMIUIEMEHTHPAHO, HE € HeoOXoaHuMo
AOMBAHUTENHO obenuHsBaHe Ha maHHH. JlanHuTe TpsabBa na OBAAT CAMO NPENOCTABEHH HA

norpeGuTenure B pasdupaem 1 yaobeH 3a Tax gopmar.
e Monen Ha usrpaxaane , Ot nony Ha rope“(Bottom - up)

[ipy TO3M MOJEN HE CE H3BLPIIBAT MPEABAPHTENHHM AHATM3M Ha Heobxomumure

06paboTKH Ha NOAABAHUTE AAHHH, CKIAZOBETE 32 IAHHM Ce CBCTABAT Ha 6a3aTa Ha 3afafeHUTe ==
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W3TOYHHKLIM Ha faHuu. [Ipy To3u Mopen cknazosere 3a JAHHH Ca HE3aBUCHMO Pa3paboTeHu H
BHEIPEHH, TIOPAZIH KOETO HE Ca CBBP3aHM €OHM ¢ APYrd COPEMO H3IIOA3BAHHS TIPOEKT 3a
paspabortka. [Ipu paspacTBaHETO Ha U3rpaneHH No TO3M MOJEN CKIANOBE 3a JAHHHM YECTO Ca Ha
nuue xyOnupaHe WK nponycku B uebopMauuaTa. Taka H3rpaneHuTe ckaanose ca cnabo wiu
TOTAJIHO BE3HHTETPHPAHH, KOETO B TLJINOCPOYEH IUTAH 03HA4aBa, Ye NMpoOIeMUTE ¢ KaueCTBOTO
M KOHCHMCTEHTHOCTTA HA NAHHUTE CE MPEHACAT OT JaHHWTE B MHMOPMALMOHHHTE CHCTEMU
M3TOYHHLUM KbM CKJIAA0BETE HA XPAHWIUIIETO, KATO MO TO3H HAUKH CE HANara HOBO HHBO Ha

KOHCOJIMIALINS, BeUE B XPAHUITHILETO HA JAHHH,
¢ Monen ,Jlapanenna paspaborka“

Bce mno-nonynspeH momen Ha paspaboTka, «oHTO orpaHuyaBa 000COOCHOCTTA Ha
CKJIAZIOBETE ¢ LE 3aMa3sBaHe Ha LAAOCTHMA WHTErpHTeT Ha monena. Ha nwpso mscro,
U3TPAXK/IAHETO HA CKJAJI0BETE OT AaHHH cneaBa Ja Obae choOpassiBaHO ¢ pean3aiMaTa Ha
MOJIENA HA OCHOBHOTO XpaHWNMILE, KOHTO OTpas3ssa OOLIMA M3MJIEN HaA BCHYKM NaHHH B
xpaHuauinero. OT apyra CTpaHa ce OCTaBs HE3aBHCHMOCT NPH Pa3padoTKaTa Ha CKJIAROBETE,
KaTO NPH OTKPHUBaHe HA AyOJMpaHe MM HENOCTHT HA O3HHHU B OTACNEH CKNaj, BLAPOCHOTO
HECHOTBETCTBHUE C 0DLIMA MOJEN C€ IOKYMEHTHPA H C€ TIAHHPAT MEPKH 3a oTcTpaHaBane. [ipu
TO3H APOLEC ONKUTA OT pa3paboTKATA Ha OTHAENTHH CKIAA0BE MOXE Ia C€ MMILIEMEHTHPA TIPH

pa3pa60'rlca Ha CJICABAIUHKTE CKIIAA0BE U CTYXKH 3a l'IOlIOﬁpﬂBaHe Ha IUANTOCTHUA MOOC.

8.2.5.1.ApryMesTanMsa Ha MOAX0Aa KbM PeaJH3alHA Ha OCHOBHHS MOJEN HA
XPAHWITHIRETO HA AAHHH

H3Mon3BaHeTo Ha MOREIMTE HA M3rPaXKAaHe OTAOJY HAarope, KakrO H Ha MapajeiHusA
MOZIEN € NO-NOAXOAALLO MPH MPOEKTH, B KOWTO UMa HUCK2 CTelleH Ha Ae(PUHUPAHOCT U JIMICa
HA WAJOCTEH MOTNEN BbPXY HaNU4YHUTE AaHHW. YecTo TakaBa CUTyauusa €€ Cpella B roJemMu
OpraHH3aliy ChC CHIHO XETEPOTEHHA Cpea OT CHCTEMH, CJIOXHA OPraHU3allHOHHA CTPYKTYpa
n pa3noobpasun busnec npouecu. [Ipu Te3n opraHMsaU¥y € Bb3MOXKHO HHKOH Aa HAMA TOYHA
npeacTasa 3a KauecTBOTO HAa JAHHWTE W BB3MOXHOCTTA 33 KOHCONMAALMA 0 MOMEHTa na
pa3paboTka Ha CkiafoseTe. B Takasa cHTyauus CieniBa Aa ce IpUeMe HAKOH OT ABaTa NMOCOYEHH
MOAX0Ja, 33 Ja €€ BbPBU Hampel C MaNKH CTBHIKH M Ja C& KOHCONMAupa MOCTENEHHO
HaTpyNaHus OMUT Ha MO-KbCEH €Tan BbB BCE MO-00XBATEH MOJEN. , i
e
OT apyra ¢TpaHa HACTOALIMST NMPOEKT M3 ACEH OOXBAT, MPeAX0XKAALUTE IO NEHHOCTH

=

1 -
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AaBaT LIEHHA ¥ OTHOCUTENHO MbHa HHGOPMAaLIMA 32 BUAA ¥ H3TOYHHIIMTE HA JAHHH, KOWTO e
ce usnon3sar. Jlebunaupanure uenu npea npoekra ca NpeABapHTENHO ompeaeneHu. {Ipu
HAJIMYHATA OCHOBA OT HRPOPMALMA, HAMYHA 33 AHANN3, KAKTO U MPH KPATKUTE CPOKOBE 3a
peanu3alus, CMATaMe, de MOMX0a Ha M3rpaxKaaHe ,,0Trope - Haxony” ¢ o0paTHa Bpb3ka (top
— down with feedback), we nossonn aga ce cw3pame Obp30 ocHOBEH Moxen Ha Oasa Ha
NOKYMEHTHPAHHTE M3UCKBAHWA, CNEJi KOETO Ha C& MOJy4YH OOpaTHa BPB3KA B PAMKMTE Ha
NUNOTHOTO M3MNOI3BAHE HA CHCTEMATA, TaKa 4e Aa C€ NPeuM3ypa 1 paslivpH CHCTEMATa Npenn

OKOHYATENHOTO BHEJPABAHE B NPOAYKTHBHA CPEa.

8.2.5.2.Hurerpupane na olpaTHara Bpb3Ka B UPEARATAHHNA [OAX0X 32
peajuzanms.

Makap OT riefHa TOYKA Ha NPEABAPHTENHMA aHaNM3 1a HMA BHCOKA CTENEH Ha
OfpefesIeHOCT Ha ueiure ¥ 0o0XBara OT JaHHH, koito TpabBa na Obae BKIOYEH B
XPaHUIHLIETO, OYAKBAHETO MPH MMUIOTHOTO W3MON3BAHE HA NPOEKTA € [a ¢ OTKPUST HOBH
JAHHY ¥ BOPH HOBY M3TOUHUUM HA NAHHW. B TO3M NBPBM eTan Ha MHTErpHpaHe Ha oOpaTHa
BPB3KAa OT NOTPeCHTENNTE CNefBa Na ¢ aHaJM3Upa Nal¥ HOBOTO W3MCKBAaHE HAAXBBPIA
obxBara Ha MOJENAa HAa NAHHUTE HAa XPAaHUNHMINETO. BTOpHA eTanm € WHTErpHPaHETO Ha
MPOMEHHTE B MOZENA HA XPAHUIUILETO M HA CHOTBETHHS CKJAMl HYXHATA HOBA HH(OPMALIMSL.
Taka ce cb3/1aBa ¢AHH NPOLIEC HA TOCTOAHHO HAATPaXAaHe U NOXOOpABaHE Ha OCHOBHHA MOAEN
HA XPaHUIMILETO, C LN YAOBJIETBOPABAHE Ha HyxauTe Ha notpeburennte. Pasbupa ce npu
TO3W TIOAXOA MMaMe chOMpaHe Ha oOpaTHa Bpb3ka OT nepudepusTa (OTACTHHTE CKIANOBE),
KbM LIEHTHPa (OCHOBHATa CX€Ma HA XPAHWIMLIETO), KOETO 03HAaYaBa, Y€ HSMA KaK BCHUKH
M3MCKBAHMS Ja OBAAT YAOBICTBOPEHU M TO OBP30, HO BCE MAK C€ MOCTHra NMOCTOSHHO

noaoOpeHue.

8.2.6. OcHoBHH QYHKUHOHAJHH MOIYJH HA PEATTHIAHATA

8.2.6.1.Moaya ,, Ynpasaenue Ha OTNAALUH"

Mozy sT we npemnara GpyHKIHOHATHOCT, KbAETO BCEKH OTNAAbK, OT BUAOBETE U30POEHH N0~
nony, Tpabea 1a Moxe Aa 6be 3a4HCIeH kbM ONPENEaeH LeHTHP U 1a Ce MPOCNeABa HErOBOTO

IABMXKEHHE IO OKOHYATCIIHOTO MY TPETHPAHC.

To3u Moayn TpsiOBa 1ie Obie 0GEKTHO OPHEHTHPAH M B Hery ia ce 06ocolaT 3 obekTa,
p ) Crp. 196 oT 259
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BCEKH OT KOMTO ce 00pa3ysa OT NpeaxonHuTe OOEKTH, KaTO ChAbPKA TEXHUTE AAHHH, KAKTO H

JAHHH 3a AEUCTBHATA CbC CaMmsi 0OeKT.,

ObekTuTe, KOMTO TpsabBa Aa 00XBAIA CUCTEMATA Ca CNCAHHTE:

OTnagbuMTE HAMHPALIM Ce€ B JaJeH OOIMHCKH LEHTBD IO BUAOBE M KOJMYECTBA
OTMCAHU T10-I0MNY, BbB BCEKH MOMEHT,

Ornaasumre, N0 BUAOBE H KOJMYECTBA ONMMCAHM N0-10Jy, HATOBAPEHH HA HPEBO3HO
CPEACTBO ¢ MPHEMO-TIPEAABaTeNeH MPOTOKON, 3a TPAHCIOPTHPAHE H3BbH BCEKH
OOUIMHCKH LIEHTBD;

OTtnaabud nO BHAOBE M KOJHWYECTBA OMHCAHW IO-A0MY, KOHTO Ca MpEenajeHu B
CHOPBKEHHE 32 TPEeTHpPaHe /OMOJ30TBOpsBaHE MiId OO0e3BpexkIaHe/, KakTo H
NPUIOKUMATA ASHHOCT NO TpeTupane 32 Bceku sua ornaapk (R1 ao R13 mnn D1 no
P15;

Otnagsuy  NO BHOOBE M KONMYECTBA OMHUCAHM MO-A0NY, KOMTO €a OKOHYATEHO
TPeTHPaKH /ONoN30TBOPEHH WM 00e3BPeAEHI/, IPHIIOXKHMATA NeHHOCT NO TPETHpaHe 32
BcekH B oTnaaek (o1 R1 1o R11 wum ot D1 go D-15).

B monynsT wie morar na ObaaT BbBEACHH KbM CHOTBETHHTE OOEKTH H NIPEHECEHH B
clieaBauiuTe 00EKTH, CACTHUTE NAHHH:

- 3aNHC HA BCEKM NpeAafeH OMTOB OTNAABK B CUCTEMATA C YHUKANEH KOA HA 3alKca, aara,
RaHHHU 33 JIMLETO, KOETO NpEnaBa OTNanbK — MMEHA, 4pe3 MOOMIEH LEHTBD JiM € chbpaH
OTNAaAbLKLT MM MPAKD JHUETO 10 € NpPeano, HAMMEHOBEHHE M KOZ HA MpeJafeHus OTNagbK
cbm. Hapenfa Ne2 ot 23.07.2014r 3a xiacHPuKaLHs HCa OTIATBUKTE, NO-KOHKPETHO!

Bua sa otnaaska Koa u sanmenopanue no
Hapeaba Ne 2
33 KnacH(UKaLKA HA OTNAABUATES
JlakoBo GOAKHIACKH MATEPHATH H TIOKPHTHS:
1. bou 2001 27* |Bom, MacTHIA, JENKUIA/aAAXE3UBH H CMONH,
ChAbPKALM OTACHH BELIECTBA

2. Jlakose 2001 27*% |bou, macTHNA, TETKUNA/ATXEINBH H CMOTH,
ChABLPIKALLM ONACHU BELIECTBA

3. Pasrsopurean 2001 13* [PasreBopHTCaH

4. Fpynaose 20 01 27*  106ou, macTuia, NENUTA/ATXE3UBY U CMONH,

ChABPAKALNH ONACHH BCLICCTBA

5. Jlecnuna 2001 27* |6on, MacTua, TEIMAA/AIXE3NBH H CMO.IH,
ChABPKALIM ONACHH BELISCTBA

6. CmoiH 2001 27* |Gow, MacTUAA, NENMAZ/ATXEIMBH H CMOITH,
ChAbPKAILH ONACHH BCLLCCTBA

7. Macruna 2001 27*  |6on, MaCTHNIA, JIEMIMIIA/AMXE3IUBH 1 CMOIH,
CHABPHALIM ONACHH BEUIECTBA

JIOMAaKHHCKH NPENapaTH 1 XHMUKAIH,

|
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8. Mepunnn u 20 01 29* |nepunHH ¥ MOYNCTBALIA CMCCH, ChABPXKAIIN
MOYHMCTBAIH NPENapaTH OMacHH BEUIECTBA
{npenaparH za
MOYUCTBAHE HA CTBKNA,
bypun, denuHa,
fIpenapaTy
OTCTPAHABALIM METHA H
PBAKIA, MOYHCTBAILH
OBBPXHOCTH,
AC3UHGCKTAHTH)
9. Kuccannn 20 01 14* |Kuceaunn

10. OcuosH 20 01 15* |OcHosu

11. Ilpenapary 3a 20 01 19* Tlecrunuan
PACTHTCIIHA 3AUIMTA K
6opba ¢ speauTenuTe
{npenapatH 3a
NOAAbpKAHE HA TPEBHA
ILTOLIH, LBETS, OBOLHH
THPBCTA, 3ENICHYYKOBU
PacTCHUS - ECTHUMAH,
xepOuumam)

12. ®ororpadckn 2001 17* |pororpadckn XHMHIHH BCLIEECTBA H CMCCH
MATEPHATH

13. Cnupavsn 16 01 13* [cnupaunn TeyHOCTH
TCUHOCTH

14. Antudpusau 16 01 14* [asTudpu3HH TCYHOCTH, CbIBPKALIH ONIACHH
TEYHOCTH; BELICCTBA

PapMaUCBTUYHH NPOAYKTH

15. Jlekapctpa ¢ 2001 31* |HATOTOKCHYKH M LIMTOCTATHYHH JEKAPCTBEHH
H3TEKD.1 CPOK Ha MPOAYKTH
POAHOCT,

16. Hpoaykrw, 2001 31* |UMTOTOKCHYHH ¥ LWUTOCTATHMHM JCKAPCTBEHH
CBBP3aHH ¢ TPHXKH 32 NPOAVKTH
AOMALLHU KHBOTHM

JXKuBak u KMBAKCHABPKALIH OTIIATBLIH;
17. Xusak, xupaunn | 20 01 21* (nyMHHECUCHTHH TPBOM K APYTH OTHATBIM,
TEPMOMCTPH, XKHBAYHH ChABDPKAINHA HKHBAK
NPEKBCBAYH, KHBAYHH
aMmnynu ot boinepu u
Ap.

Kbpnn 33 #3TpuBaHe ¥ NPSANA3HHA CPEACTBA, 3AMBPCCHU ¢ OMACHH BCIRCCTBA!
18. Kvpnu, napuamm 3a | 15 02 02* jabcopbenTy, Gpunrspy MaTepuain
H30BpCBaHe, 3aMbPCEHU {BKIFOYMTCIHO MACIeHH QUITPH,
€ OMACHY MpenapaTH HEYTOMCHATH APYTrac), KbPIH 33 H3TPHBAHE,

npeanasHH 00ICKIa, 3aMBPCCHH € ONACHH
BELICCTBA
19. Ilpeanasuu 1502 02* (aGcopbent, drrrepHu MaTepHanu
CpeacTsa — PbKABHLH, (BITEONMTENHO MacICHH QHTTPH,
MackH, QHATPH ¥ ap., HCYTIOMEHATH IPYTAIC), KbPITH 32 HITPHBAHE,
H3IIO013BAHH TIPH npeanazHu 00NeKIa, 3aMBPCEHH C ONACHU .
Bostiucaane, BCLUECTBA
HAHACHHCTO Ha
S \ — Crp. 198 0T 259
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NOKPHTHSA M
MOUUCTBAHE.

3aMBPCCHE ABPBECHA MATEPHATTH
20. 3amwpcesu 20 01 37* |appBecHHA, CHABPHKAINA OMIACHH BEIICCTBA
IbPBECHU MATCPHATH
Macoso-pasnpocrpadeHu OHTOBH OTNazbLU
21. Heromum 3a 20 01 33* |batcpuu u akyMynaTopH, Bkiouenu B 16 06
yriorpeba Garepun u 01, 16 06 02 uau 16 06 03, xkakTo H
aKyMY;IaTOPH HECOpTHUPaHH DaTepuu K aKyMyIIaTOpPH,

ChObPXKAIM TaKHBa Garepuu

22. Usns3a0 or 20 01 35* |Manssmo or ynotpeba eneKTpHYECKO U
ynorpeba eAEKTPHYEcKO CACKTPOHHO 0OOpYABAKE, PAITHUHO OT
H €ICKTPOHHO ynomenaroro B 20 01 21 u 20 01 23,
obopyasane ChAbPKAWIO ONACHH KOMIIOHCHTH
23. XnagumHa 4 20 01 23* |HMansano ot ynotpeba obopyapane,
KTAMATHYHA TEXHHKA C ChABPHKAMO XA0POD:AYOPOBBIIIC-BOAOPOIH
OX T2K3ALUI aTEHT
ChABpPXKALL
xnopodayopo-
BBIJICBOAOPOIN
24, Texnnueckn Macia | 20 01 26* [Macna u Ma3HHHEM, PA3THYHH OT
(He XpanUTCIIHKM MAcTa U YTIOMCHATHTE
Ma3HHHH) B 2001 25

3a 6cexu 6HO OMNAOBK, e ce Npeosudy OCHOBKO U OONBAHUMEINO HOIe 34
CMAMUCIMU4ecKuss KOO HA OMNAO®LKA, KAKMO # Nojie OAmu Ce Npuiaza KoM OAOEHUA
omnadvk npusyunem “‘Pazuupena omeosoprocm na npouseéodumenn” (m.e. auyama,
HYCKauu Ha nasapa npooykmu, ched ynompeOama Ha KOUmoO ce odpasyeam macoeo
PA3NPOCMPAHERU ONMNACLHU, OM2OBAPAM 3A PA3VEAHOMO uM cvbupane u mpemupane).
HaUMEHOBaHKWE M HACHTHQHKALMOHEH, TpPUUH(pPeH HOMEp Ha OOMIMHCKMA NHIOTEH
LUEHTHP, CBbP3aH C YHUKAJMA KOX HAa BCEKM 3aMWC 3a BCEeKM npenageH ornaask, GPS
KOOPAHHATU Ha IEHTbpa, KAKTO M TPULUMPPEH KOA 32 MECTORAXOXKICHUE HA LIEHTHPA MO
KJ1aCH(PHKATOP2 Ha TEPUTOPUATHUTE €AMHHUM 32 CTATHCTHYECKY ueaH B bbarapus,

Aara Ha BCAKO HATOBAapBaHE 32 TPAHCMOPTHPaHE W3BbH OOLMHCKHA NMUAOTEH HEHTHP,
CBBP3aHa C ONPERENCHO KONMUUECTBO H BUA OTMAABK, OT BUA U3OPOEH MO-TopE;

PETHCTPALMOHEH HOMED Ha NPEBO3HOTO CPENCTBO, C KOETO C€ TPaHCIOPTHPA ONPE/AE/IEHO
KOJIMUECTBO W BHJ OTTALbK, OT BHI H30pOEH MO-rope, noie 3a HauMeHoBanue U Ilone 3a
EHUK Ha TpancrniopTHaTa $upma;

OMAaKoBKa, OO0 HETHO TErsO, HA TPAHCTIOPTHPAHUA BUI OTHAABK, OT BUA H30poeH no-
rope, CBbP3aH C YHUKATHUA 3a0MC Ha BCEKH BXOAHPAH OUTOB OTNaabK 3a NepUopa or
NOCNEAHOTO TPAHCHOPTUPAHE HA TAKbB BUA OTNATBK H3BBH LIEHTbHPa — TPH BCAKO
TPAHCNOPTHPAHE U3BbH OOIMMHCKHUS LIEHTBD;

¢upmMa Ha oneparopa/nmpepaboTBaTens, NP1 KOroTo wie Ob€ TPAHCHOPTHPAH OTNAABLKLT,
ITone 3a EMK, nonera 3a orfens3gaHe Ha paspemenute Ha mpepaborsarens, Ilose 3a
BBBEXAAHE Ha AelHoCTH o onomsoteopseane (“R1 go R13”) unu obesspexaane (“D1 ao
D15”), kouro npepaboTBaTensT MOXE Ja M3BbPIIBA W MAKCUMAITHH nozsoheK
KOJIM4€CTB2, KOWTO TOM MOXE Aa TPETHPA, faTa 10 KOCO Ca paspelleHH. —
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- AEHUCTBHTENEH aApec Ha MIOMAAKATA WAM CHOPbKEHMETO Ha npepadoTBaTens BKIL
AbpKaBa, JANH € MUIOLIAZKE 33 BPEMEHHO ChbXPAHEHME WK 32 TpeTHpaHe /obe3Bpexnane
HILIM ONIOJ30TBOPABAHE/ A0 KOSTO CE TPAHCMOPTUPA OTMAABKBT OT NANCHUUS BUR, KOZ,
KOJIMYECTBO, ONAKOBKMW, TEIJIO;

- Jjara Ha MPUMO-TIpefaBaHe Ha npepa0oTBaTeNsA, APH KOTOTO e ObAe TPaHCNOPTHPaH
OTNaAbK, OT BUA M3OPOECH NO-rope, CBbP3aH ¢ YHHUKAIHMA 3alHC HA BCEKW TIPHET B
OOIMHCKUA LEHTbP OWUTOB OTNAABK, 32 fE€PUOAA OT MOCIEAHOTO TPAHCOOPTHPAHE HA
A3aAeHUA BUI OTNAABK U3BBH LEHTHPA;

- natata Ha JexnapauusTa/yY 10CTOBEpEHHETO OT ipepaboTBaTeNs, e JafAeH OTNAABK € Oun
TPETHPAH — KO OTMANbKBT € TpeTupaH B Bbarapus, wnu nara Ha ofe3spexaaHe HIM
OMOJ30TBOPABaHE, CHOTBETCTBAILA HA TA3U B noJieTaTa Ha [Ipunoxenue 1b or Pernamenr
{EC) N1013/2006 na Esponeiickus ITapnament u Ha CbBeta ot 14 wouu 2006r. 0THOCHO
NpeBO3BAHETO HA OTMANBLM, HAM JATUTE B MONETATA HA EKBHBAACHTHUIT JAOKYMEHT 3a
aBHXeHHE o Basenckara KOHBEHIMS, KOraTO TPETHPAHETO € W3BbPUICHO B AbP)KaBa M3BbH
EC - axo 0TnagskeT € TPETHPAH M3BbH CTPAHATa,

- HaMMEHOBAHHE HA BCEKY BHJ TPETUPAH OTHALbK, HEFOBHAT KOX, OOLIO HETHO TErno, Koj
Ha aediHocTTa 1o Tperupade (ot R1 xo R11 w/wmm ot D1 o D-15).

Ha cboTBeTeHUTE erany, u30pPOEHH NO-TOpeE, le CE OCHTYPH BBh3MOXKHOCT, 32 BbBEXKAAHE HA
AaHHM OCBEH Te3d B NMpUOXKeHusTa xbM Hapeddba Ne | om 04 wonu 2014 2. 3a peda u
oOpasyume, HO KOUMO ce HPeooCmass unopMayus 3a Oeltocmume Ho OMNAcvLYUMe, KaKmo
u peoa 3a evdene Ha nybauynu pezucmpu, CBbP3aHHU C:

o Jlanwu 32 PaspeuieHne, KOMIIEKCHO Pa3peMTeNHO UK PETHCTPALHOHEH JOKYMEHT 110
un.35 or 3YO;

o Jlaunu 3a Hneutndvkaunones noxyment no Hapedba Ne 1 om 04 1onu 2014 2. 3a peoa
u obpasyume, no KOUMO ce hPedocmass uropMayua 3a oelinocmime no OMnAadvyume,
Kakmo u peda 3a 6o0exne Ha nyOausKy peucmpu,

o Jlauiu 32 onoOpena or MOCB HoTudukanmonsa ¢opma 3a H3HOC HA OTNALBLUMY,

o JlaHHH 3a MOAMKCAHH OT CHOPBKEHUETO 3a TPETHpaHe AOKYMEHTH 3a NPUEMaHe Ha
OTIIAN®K,
¢ JlaHHH 32 M3BDPLICHO TPETHPAHE OT CHOPBIKEHHETO 32 TPETHPAHE.

8.2.6.2.Moayax ,, Iiposepxu*

MoaynbT 1€ OCHrypH AOKYMEHTAIHO ¥ HHGOPMALUOHHO HAOMOACHHE U KOHTPOA HA NpoLeca
10 TPETUPAHE HA ONACHH OTNAABUMU 4Ype3 W3BbPLIBAHE HA NMPOBEPKM HA IUTOILAAKM, HAJTHYHH
OTNAAbUM, TAXHOTO ABHXKEHHE, AeHCTBusTa Ha w3nbianuTenuTe. CodTyepHuaT nponykr we
1103BOJIABA HA OTOPU3HPAHU NMOTpeOUTENH Ja PEruCTPMPAT M3BBLPIIEHA NPOBEPKA, KAKTO K A2
BBHBEXJAAT CHUMKOB Marepvall M CKaHMPAHH [OKYMEHTH, CbOTHOCHMH KBM ONpegeneHa
wiowanka win w3neaauTen. Ilpunoxenure ¢ainoee e ce CbXpaHABAT B MOy 3a
yIIPaBNEHHE HA IOKYMEHTH.
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8.2.6.3.Monya ,,YnpaBnenune Ha AOKYMEHTH®

IIpeanaraHusT OT HAc MOAXOJA 3a peanu3upaHe HW3NCKBAHWATA 3a YOpPaBJEHHE H
MOAABPAKAHE HA APXHB HA NMONYYEHHUTE B CHCTEMATa AOKYMEHTH, HE3aBMCHMO OT TEXHHS
popmar (TexcroBH daitnose, CSV, XML, excen aiinose, PDF wnu apyru), me Obne
peanusupaHo 4pe3 W3ii3BaHe Ha 000co0EH MOZYJ 3a YNpPaBJIEHHE M CBXPaHCHME HA
HECTPYKTYPHPAHH NOKYMEHTH H (aioBo ChabpxkaHue. Peani3auuara Ha MOLYIIA HAITBIHO Ce
asupa sa npunimnuTe Ha SOA, kato Toi e Gbae aocTbreH kato oTaensa REST 6asupana
€NeKTPOHHA YCJIyra 3a BCHYKM OCTaHANM MOAYAK Ha cucremara. MOOyIIbT € peanusupan noa
¢opmara Ha BETpELIHA 32 CHCTEMATa yenyra, M3n0a3Baina srpagenute s PostgreSQL cpenctsa
CbXPAaHABAHE M YNpPaBlCHME HA OMHAPHHM NaHHM M usrpagedo APIL ummnemenTupano
cnewyduyHa OH3HEC JIOTMKR 33 HYXKIMTE HAa cucTeMarta. CrleaHATa AMarpaMa onycea

ApXMTEKTYPATa HAa MOAYJA 3a yApaBieHUue Ha $HainoBo ChAbpPKaHUE;

Pamnoso

Puzypa - ApXUmMeKmypa Ha Mody/a 3d ynpaeneHue Ha doKyMeHmu

PasjensiHeTo M CHXpaHEHMETO Ha CTPYKTYDHPAHHTE M HECTPYKTYPHPAHHTE HAHHK CE
H3BBLPUIBA TIO HAMTBJIHO MPO3PaY€H 3a KpaiHua NoTpeOuTeNl HAYWH — B OCHOBHATA 0a3a JaHHM .
“-\‘-—-

Ha CHCTEMaTa Ce NassT He Gailiose, a BPL3KH HACHTHOALMPAIUN aAPECA HA CHOBPKAHHETO B

Ctp. 201 o1 259
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Moxysa 3a painoBo cbabpkanue. [pu u3BnkBase Ha GaitnoBo CbabPKAHKE, NOTpedUTENCKUSA
uHTepdeHc u3non3sa Tasu HHPOpMaLius 3a Aa ce 0ObPHE KbM €NEKTPOHHATA YCIyra Ha MOAyna
3a (aiiz0B0 cbabpkaHue. Tasu ycnyra peanusrpa NOTHKA, KOATO OTrOBAPA 33 JIOKATM3HPAHETO
Ha CbABPKAHHETO, HE3ABUCHMO OT HAYMHa HA pasnpesieliaHe Ha NOACUCTEMATa, KO#To e Obae
onpeneneH BbB (a3ara Ha aHanM3 U NpoekThpaxe. Peanusauuara Ha MoayJa noa gopmaTa Ha
REST ycnyra mo3ponsiBa pasfefisHe Ha JIOTHKATa 3a CbXpPaHEHHE Ha AaHHUTE OT OM3Hec

AOCHKATA M OTrOBAPs HA NOOPUTE MPAKTHKM.
OCHOBHHTE IPEANMCTBA Ha MPE/LIAraHOTO PELISHHE Ca:

® HECTPYKTYPHPAHUTE JOAHHK C€ CBXPAHABAT MOCAPEACTBOM CTAHAAPTHHTE
cpeacTBa Ha penauuonHara 6asa aaHHu (BLOB Tunm nansm), koero nama
BBb3MOXKHOCT 32 BIJIFOYBAHETO MM B €IMHHA CUCTEM3 W CXEMa 3a CUTYPHOCT U

KOHTPOJI HA AOCTblA

o mpemraraHata CYB]l naBa BB3MOXHOCT 3a TONAMa CKAJIUPYEMOCT M U
ChXPaHABAHETO HA oM 00eM AaHHH, KOETO TapaHTHPa XH3HECNOCOOHOCTTa Ha
CUCTEMATa Y CHXPaHABAHETO Ha HeOOXxoAuMaTa HHPOPMALIMA B LHenuAT 0003pUM

BPEMEBH XOPHU30HT Ha €KCILUIOaTalMsl HA CUCTEMAaTa

e DpeaJM3MPaHETO Ha MOAYNa BBbB BUA Ha BbTpewlHa yed ycnyra usonupa
MMIUIEMEHTALUMATA Ha CbXPAaHEHHETO M YETEHETO Ha JaHHUTE OT obutarta OusHec
nOrvka Ha CHCTEMaTa M 1aBa BB3MOXHOCT B ObJewmie NpH eBeHTyalHa
HEeOOXOAMMOCT MOAYJIBT Ja Obae BUACU3MEHSH WIM 3aMeHsH 0e3 TOBRa a BOAU

A0 NMPOMEHH H NPEHAaNnMCBaHe Ha APYTH YaCTH OT CHCTEMATA.

8.2.6.4.Moaya ,,Aurnraausa kapra“

Kato qact or yed npunoxeHUETo 33 AOCTHN A0 MMIUIEMEHTUPAHHUTE B XPAHHUIHLIETO
cripaBkM, e Obfe peanusupada u uHTerpaums ¢ ¢ynkumnonanHocrra Ha Google Maps API,
JavaScript 6asupan MHTEpdEIC, 3a MHTEPaKTHBHO NPEACTaBAHE HA AaHHU B yel NpUNOKeHuUs,
0e3 Hyxna OT NOANbpXaHe Ha NbvaHoMawabua GIS ¢yHkunonanHocT. Ilo TO3M HauMH
npemiaradoro API OuBa ,,BrpaxaaHo” B yeb npunoxeHUsTa, KaTo ce U3MON3BaT NOTOBH K&p’l‘ﬂk

KOCTO naBa OONBJAHHUTECIIHH NpeaAuMCTBA HA Brarox Ji, ropajgy JINNCaTa Ha Hy:XK7Aa OT
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NOAAbPXKAHE W akTyanusupaHe Ha aetaiinHa reorpadcka nndopmanus B Oasara Aanuu.
Monynasr e Obie TACHO MHTErPUPAH C MOIYJNa 3a COPABKM, TAKa Y€ BU3YANM3aLMATA Ha
kaprarta ga Obae 00BBP3BaHA ¢ HAIMYHUTE B XPAHMKILETO COPABKK H OTYETH NO AMHAMHYECH

Ha4uH, a He 4pe3 PHKCHPAHO BBBEXIAHE HA CTOMHOCTH 32 BU3YAJIM3aLIUA.

8.2.6.5.Moayn ,,CnpaBkn*

H3nbaHUTENAT L€ BHEAPH, MbAHOQYHKLIHOHANEH MOAYA 3a FeHEePUPAaHE HA CTpaBKH,
KOUTO Jd MO3BOJIABAT HAa NOTpedHTENN ¢ AOCTBI A0 CHOTBETHWUTE AAHHU Ja aHATM3MPAT 10
pa3HooOpaszHu KpuTepUH 06061eHaTa nHdOpMaLKA OT KOMITOHEHTHTE HA CHCTEMATA.

CrnipasouHHST MOAYA Lile MPEeAoCcTaBy HHTEpdeic Ha noTpeduTenuTe 3a 3aaBaHe Ha
KPMTEPUH M TNPEACTABAHE HA PE3YJNTATUTE OT M3MBIHEHHETO HA KOHKPETHW CTIPABKH.
CripaBoYHaTa CHCTEMA LIE PA3NONAra Cbe CNEAHATa QYHKUHOHATHOCT!

. 3anaBaHe Ha QUITPH MO Pa3AUUHUE KPHTEPHH NPEAM M3BIIMYAHE HA PE3YNTATHTE,

) 3agaBaHe Ha HAYMH Ha COPTHPAHE Ha PE3yNITaTHTE,

) [IpencTabsue Ha Pe3yATATHTE OT CNPABKA B TaONUuYeH BUL,

. KOMOWHHPaHH CIIPABKH, BKTIOUBALLM PE3YNTATH B TaONMUEH BUA H IMArpaMHu,

. YKa3BaHE Ha KONOHWTE, KOWTO Oa ObAaT BKIIOUEHM B CIIPABKATa W TEXHHUTE
napamerTpy,;

. B:3MOXHOCT 3a OTTIEYaTBAHE NO IPEABAPUTENHO AeUHMparH ofpasuy,

CnpaBKuTe Ule MOTAT J1a C€ €KCMOPTHPAT BbB (aiiyose B cTanaapren dopmar
(MyuumMym xIs);

CnpaBKHTE LI€ MOTAT 2 C€ BU3yaJH3HUPaT MO Mperniesied HaukH Ha €KPaH, a ChLIo Taka
Na ce CLXPaHsBaT JOKAIHO HAa KOMIIOTbP, MMHHMYM BbB (OPMAT Ha CTPYKTYpHPaHa Excel
Tabnuua.

MonynbT 3a CIPaBKH 1€ KOMOMHKPA HAKOAKO OCHOBHH MOAKOMIIOHEHTA!

. MexaHU3bM 32 H3BHYAHE Ha CNPaBKH OT onepaTHBHara 6a3a naHHy,

o MexauusbM 33 OMHAMHYHO peduHWpasHe Ha CnpaBkM, 3ana3BaHe Ha
MHOMBUOYAJIM3UPAHH H3INENN KbM CTIPABKHTE,

. MexaHH3bM 32 NpeCTaBsHe Ha MHPOPMaLIUs OT CIPaBKHUTE;
. MexaHH3bM 38 ChXPAHABAHE W/HIH €KCNIOPT HA PE3YJITATHTE OT CIIPABKUTE,
. MexaHH3bM 38 YIIPaBIeHHe Ha JOCTHNA HA MOTPEOUTENM 10 CIPABKH.

PeanMizauMsaTa Ha MOZyJa 33 Cnpapku ce 0azupa Ha JMHAMUYEH MOJAEN HA RaHHWTE
onWcBalLM cnpaBkute. Moayna nasd undopmauns 3a Beska Cnpaska B Tabauua
tbl Report Definition). TloTpeburenure MOrat fa CbXpaHiBaT MHAWBHAYAIH3VPAHHTE
BapHaHTH Ha cnpaskute B Tabnuua tbl_Report Variant. HHAMBUNYaNH3UPAHUTE BAPUAHTH HA
cnpaskara (wabnoHu) NO3BOABAT HA NOTPEDUTEN, KOHTO PENOBHO U3MON3BA AIEHA CMpaBKa
MMM OTYET OA 3amasy B 0a3aTa BapHAHT Ha TA3W CTIPAaBKA — KOHKPETHHTE (QHITPH KOMTO
NIPHJIOKIT, KOAOHHUTE KOWTO €3 U30paky 33 BU3yanu3auus, peia Ha NOAPEXKNAHE HA KOIOHHTE,
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KaKbBTO NOTPeDMTENs M3NON3BA B MOMEHTA HA CHXPaHABAHETO Ha BapuaHTa. 3a Bcska
AeMHUIMA HA CpPaBKa M BCEKH BAPHAHT MOXe Aa ObAaT onpelensHH NoTpeSHUTENH KOHTO
MOraT a 8 u3nbAHABAT. KbM AeduHUUUATA HA CIPABKATA € MPHAOKEH W NMOMOLUHUA OOEKT
tbl_sql, B Hero ce cexpanspa koMnpecupaHa WHpOpMaLHs 3a TaGNIHLNTE OT KOUTO H3BJIMYA
NAaHHM 3a4BKATa, HAa KOSTO c¢ Oasupa cnpaBkara, KOJIOHHTE y4yacTBallld B Hes, PUKCUPAHUTE
¢unTpH 3a10KEHH B CNPaBKaTa, apaMeTpUTe KOMTO NMOTpebHUTENs HMa NpaBo Ja Nogane npu
M3MBIAHEHUE HA 33ABKATA, KAKTO M YCIOBHETO 3a CBbp3BaHe Ha U30paHHTe TaONULIH.

Quzypa 21 - Modei na oannu na Mooyn CHpaexu

QYHKUHOHATHOCTTA 32 HM3BIMYAHE Ha CMPaBKM LUE€ M3MOJI3BA BB3MOXHOCTHTE 34
AMHAMMYHO M3rPAXA3HE Ha 3asekure B mnardopmata .Net, Taka 4e Ja TreHepHpa
ONITHMM3MPAHH 3a5BKH KbM ONepaTuBHaTa 0aza JaHHM Ha cUCTeMaTa, Kato Ha Oasa Ha
3anajeHaTa B OePUHMLMATA CTPYKTYPa HA 3adBKaTa M NOJANEHMTE Ype3 NOTPeOMTEICKMA
uHTepdeiic mapaMerpy Ha crpaskaTa ce GOpMHpa 3asBKATa 32 H3NBIIHEHHUE, MORYSIA U3NON3BA
BPB3KATA CH KbM CbOTBETHATa 0a3a JaHHY, M3NBLIHABA 3aABKATA M H3BJIMYA PE3yTATa, KAaTO
NpM HyXAA TOH MOXe Jia Obje CbXPaHABaH B CHCTEMEH KeLl.

DYHKUMOHANHOCTTa 32 AedHHHpaHe Ha CIIPaBKH e ce 633upa Ha KaTanor Ha JAHHUTE
B MOJ€JIA HA IAHHYK HA OTIEPATUBHATA CHCTEMA, U BB3MOKHOCTT2 Ha noTpeduresns aa Gopmupa
3aABKM CNIPAMO TOCOYEHMA KATANOr, KOMTO CNEA TOBAa Ce CbXpaHssar noa dopmara Ha
nedunuuma Ha cnpaska. Ile Gbae ocHrypeHa BB3MOXHOCT 33 KOHCTPYHpPAHE HA 3a4BKH B
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notpeduTenckusa unTepdenc, ¢ 1en MaKCHMANHO JIECHO paswiMpaBaHe Ha Habopa OT CripaBKku
HAJTM4EH B CUCTEMATA.

MoayabT e BKIIOYBA QyHKUHMOHAIHOCT 34

"  CTATHCTHYECKH CNPABKM C W3BMMYaHE HA arperdpaHa uHpopmauus or 0aszara AaHHH Ha
CHCTEMara,

. upe3 MOAyna 3a TbpceHe we ObAe OCUTYPEHO ThPCeHe Ha HBGOpMauus no
pasIM4YH{ KPHTEPHHK, CIIOPEN BHAA HA HHAOPMaNMOHHNA 00EKT, 32 KOMTO € CnPaBKATa.

. upe3 MOAyJa 3a ThPCEHE i€ C€ OCHIYpM H3BIMYaHe Ha HHopMauus ot
oneparuBHaTa 0a3a JaHHU NO Pa3sNMYHH KPHTEPUH (NOJIE OT CTPYKTYPUPAHHTE JaHHK 3a
CbOTBETHH HHGOPMALIMOHEH OOEKT) 1 NeHEPHpPAHE Ha ONEPATHBHY CTIPABKH

* 32 TIrEeHEpHpaHE HA ONEPATUBHUTE W CTATHCTHYECKH CHOPABKY LIS Ovae
peantusuvpaHa CIJ}’HKIIH?I, KOATO e NPeAOCTABH Bb3MOXHOCTH 33

* cb3hasaHe Ha Wabnow upes nedHHNUPaHe Ha CTPYKTYPATA K CHABPKAHHUETO MY,

*  CbXpaHsBAaHE Ha Cb3AaJI€HUA waGnoH 3a NocCieaABamo MHOTOKPaTHO ITOJI3BAHE,

" PpeAaKTHpaHe Ha Beu€ Cb3majeH wWabnoH ~ J00aBsiHE HNM OPEMaxBAHE HAa ENEMEHTH
CTPYKTYpPara My W/HIK JaHHY OT ChABPINKAHHUETO My,

MonysbT 3a CpaBKY 1€ BU3yaNIn3upa pe3ysratute B uHTepdeiicen enemMenT ¢ Gorara

YHKUMOHANHOCT 3a 06paboTka Ha TafnMuUATA ¢ PE3YNTATUTE HA TEHEPHPAHUTE CIIPABKH.
INocouenuAT eneMeHT HapeueH advanced grid, 3apexia IaHHUTE Ype3 javascript B AKHAMHYHA
HTML Ta6imua, xaTo npe/iara Ls pen 0T Bhb3MOXKHOCTH 3a 06paboTKa:

. OBp30 U NECHO COPTHPAHE MO BCAKA KOJNIOHA, ¢ Bb3MOXKHOCTH 32 ONPEeAeIsiHE Ha
BAPUAHTH 33 TPETHPAHE Ha YMCAA KATO TEKCT U 0OpaTHO

. $unrpupane wa unopmaLusTa 10 U3GPAHM KOJNIOHH, KATO QUATPHUTE MOTAT Aa
ObIar TEeKCTOBM MONeTa, APONAAYH MAKH MyATHCENEKT 32 CAYYAUTE KOraTo Bb3MOXKHHA
HaGop OT CTOHHOCTH B MONETO C¢ CBEXAAT O KPAThK CIMCHK, BH3MOKHOCTH 32
U3MON3BAHE HA JIOTHYECKM KPUTEPHM NPH GUATPUPAHETO KATO HANPHMEP CHIBPIKA, HE
CbABPKA, CPABHUTEIHY ONEPALIMH 32 YUKCHA M JAaTH U TH.

. pPa3sMECTBaHe Ha KOROHH U KaTeropu3MpaHe Ha 1snara Tabnuua Ha 6a3a kooHu
. CKPHBAHE Ha KOJNIOHM OT M3TOYHHKA Ha JAHHM 3 CTIpaBKara B HHTepeiica
. rpapHuHO npencraesHe Ha nHpoOpMmaumsTa non dopmara Ha AUarpamu ot

pasniu4eH BUA — KOMOHHM, NWHEHHH, KPbrOBH, CTBIOOBMAHH, ChOOpasHO BHaa Ha
CripaBKaTa;

Upes moayna 3a CNpaBKH Le ObAAT OCHIYPEHH BBIMOKHOCTH 34

. Npernen [4pes Busyanusauvs B yed Opayaspa, pa3neuarsaHe;
. €KCTOPT B pasimiueH daitnos ¢opMar .docx, .xlsx, umu .CSV Ha reHepupaniTe
CMpaBKH,

Cucremata e u3BbpmBa pa3HOOOPA3IHM CIPABKH N0 PUATHP OT Pa3IHYHH OKA3ATEH:
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Oruery 3a nuua, npesaBamy OTNaAbLM, BUA U KONHYECTBA Ha MpefaleHUTe ONacHH
OuToBH OTNAXbLIM. TO31 MODYN OCHIYPABA M Bb3MOKHOCT 33 ABTOMATU3UPAHA BPb3Ka
¢ Apyrd WHPOPMAUMOHHH CMCTEMH OT TO3W THUM (3a yrpaBleHHE HA ONACHH
OTNAMBIH);

Konnuecrso oT aameH Bua OnacHH OMTOBH OTnaauy, cuOpaHy 3a onpeaeneH nepuon
B onpeAeneny o0myHY, 00NACT WK LsJIaTa CTPAHA,

JIMHAMMKA Ha JABMXKEHHETO Ha NAJ€H BUJ, OTNAAbK — KOJMYECTBO NOCTBIMIC H
KOJIMYECTBO TPAHCIIOPTHPAHO OT BCEKH LEHTBP 32 MPOM3BONRO 3a1aieH pedepeHTeH
HEPUOL.

MUHHMaNHUTE KPHTEPUH KOHTO UIE C€ U3MbJHABAT OT CIPABKUTE Ca:

CrnipaBka 3a MOMEHTHHM KOJIMYECTBA OT BCEKH BUA OTNIAABK 33 AAIEH LUEHTHP, KAkTO U
KONMMYECTBA OT  BCEKM BHA  OTHAAbK, MNOCTBIWIM WM  HalyCHAJH
LEHTHPA/yHKTA/TUIOMAK, ipe3 3afafieH OT noTpeduren pedepeHTen nepuoa,
Crpaska 10 rOpEeLUTHPAHUTE KPUTEPHH, HO CYMApPHO 33 BCHYKM LEHTPOBE, OT LIAJIATA
CTPaHa, KOMTO Ca BKIHOUEHU B CHCTEMATa KbM MOMEHTA Ha MCKAHATA CIIPABKA.

8.2.6.6. AaMHHHCTPATHBER MOLY.N

OcHoBHOTO NpenHasHavyeHue Ha MOAYJA € JIa OCUTYPU BBH3MOXKHOCT HA OTOPUZHPAHH

noTpeduTeny a KOHQHIYPHPAT U yNpasNSBAT UANOCTHATA paboTa Ha CHCTEMaTa.

HocTeN [0 aAMHHHMCTPATHBHMS MOJYN 1€ HMMAT CamMO NOTpeGHMTENH ¢ pois

aAMUHUCTPATOP, B YMUTO MHAMBUAYATHH MNpaBa Ca BKIIOYEHM CHOTBETHUTE QYHKLUMM HA
cUCTEMaTa.

B ofxBaTa Ha aAMUHUCTPATUBHUA MOLYNA L€ €A BKIKOYEHH PYHKLMOHAIHOCTH, KOHTO

Ca PEATH3HPAHH W CE M3ITBHJHABAT Ype3 APYTH MOAYJIH HA CHCTEMATA:

* npoMsHA Ha WHopMalusTa 33 NOTPEONTEANTE HA CUCTEMaTa, T.e. A0OaBsHeE,
moaudukauus, neakTnsrpane Wi Giokupane Ha notpeSurencku npodunn —
e C€ M3BBPLUBA YPe3 MOMyJIa 3a YIPaRAeHHE HA MOTPEOUTENM UJIH TPYNY,

¢ CB3IABAHE Ha HOBU €JIEMEHTH B CHCTEMHMTE HOMEHKIATYPH M PENaKTUpaHe Ha
CBUIECTBYBAIUM HI€ C€ HM3BBLPIUBA Ype3 MOARYAA 34 YOPABACHHE Ha
HOMEHKIATYpHy,,

® YNpPaBiEHUETO Ha WabnoHu we ce NU3pbpiIBa uped PYHKLUMOHANHOCTUTE Ha
MOIYNa 33 U3NOTBSHE HA CTAHRAPTUIUPAHH OTYETH;

* TMPOMEHH B napameTpuTe 3a paboTarta ¢bC CHCTEMATA;

®  BCHYKH ACHCTBHA, M3BLPLICHH OT NOTPEOHTENNTE BB BPB3K2 ¢ YIPABIEHHE HA
HOMEHKNATYpH, abnonu, oTpeduTeN!N U IPyNy, KOHpUIrypupaHe Ha paboTtaTta

BULGARIAN-SWISS COOPERATION PROGRAMME =

CbC CHCTEMATA LIE CC CBXPAHABAT UpE3 MOAYJA 34 CICACHE H PErUCTPHUPAHE HA™ —

U3BBPIUCHUTE [TIPOMEHH.
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8.2.7. Hoaxon 3a peaH3aLHATA HA Ye6 NPHAOKEHHETO 32 BbBEXKAAHE HA NaHHH,
NPEACTABAHE HA AHANHTHYHN CAPABKH H 3AMHHHCTPHPAaHE HA CHCTEMATA

Yeb npunoxeHuero KaTo KOMIOHEHT Ha CUCTEMaTa IlUe NpPEACTaB/isBa OCHOBHATA TOYKA 34
JOCTBIT HA MOTPeOHTENH HA CUCTEMATa, KOATO MO3BOJIABA HA TIOTPEOUTENIATE MHTEPAKINA C
MOJIENNTE Ha R3HHH Ha oneparWBHara Oaza M 0a3aTa HA XPAHWJIHLUETO, TOAABLPXKAHH OT
OCTaHANUTE KOMMOHEHTH Ha pesanu3auuara. Yed NpuioxeHUero e U3MbAHABA CICAHUTE
OCHOBHH PyHKUMM:
e Ille mpenocraea nocTbn A0 (QYHKUMOHANHOCTTA 3@ BbBEXKJaHE HAa NaHHH B
CHUCTEMaTa
e Ille npemrocTaBs AOCTHN AQ AHANUTHYHHMTE CNPABKH W OTYETH DPEANM3UPAHHW B
CNpaBO4YHUA MOAY] HA CHCTEMATa
e e npeaocTass JOCTHLN A0 aAMHHHUCTPATHBHUA MOIYJl H& CHCTEMATA

¢ [lfe npenocrass AOCTHN A0 MPOLECA 32 MOHUTOPUHT HA CHCTEMATA M APXMBUPAHE

Ha AaHHUTE
24 /ﬁ — Crp. 207 07259
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Duzypa 22 Tpucroinama apxumexkmypa Ha peaiu3aquama Ha yeb npuiosicenuemo
Ha cucmemama — ¢ npuiazane na apxumexmypa MVC

3a na ce MOCTUIHAT H3NCKBAHHATA 32 MOAYJHOCT, MAAGHPYEMOCT ¥ I'bBKAaBOCT yed
MPUAOKEHHETO Lie Ob/e pa3neneHo Ha QyHKLMOHATHH MOAYJ1H, O3BOJABAIIH MoaHpUKanus,
JOITBJIBAHE HA HOBH MOYJH MM IThJIHA NOAMSHA Ha MOIYNH Ge3 HEOOXOMMMOCT OT BHACAHE
Ha U3MEHEHMs B OCTaHanuTe U B HasucHus codryep Ha cucremara.
OTHeNHATE KOMNOHEHTH ¥ MOAYNY Peanmsupaluy GyHKIMMTE HA NPHNOXKEHMeTo we Opaar
npoexTupaHd Ha 6asa Ha HaH-noOpuTe, CHLBPEMEHHM M MEPCIEKTHBHK TEXHOIOTMY
nnaTGOPMM M APXATEKTYDH, CBIJACHO MPUHLMNMTE HA OOEKTHO-OPMEHTHPAHHWA AHAMM3 U
ni3aiin. OBEKTHO-OPHEHTHPAHNS aHATHM3 M u3aiiH € codTyepeH HHXKEHEPer MOAXon, KOHTO
MOJIENMPA CHCTEMATa KaTo rpyna oT e3aumozeitcTsalny cu obexty. Boexu 00eKT npesAcTaBs

7 /(x Crp. 208 o1 259

“« 7 |




BULGARIAN-SWISS COOPERATION PROGRAMME i
EbATAPO-LLIBEALAPCKA NMPOMPAMA 3A CbTPYJIHUYECTBO =

AajeH eAEeMEHT OT CHCTEMATR, KOATO C& MOAENHPA U XapaKTePU3Hpa CbC CBOETO CHCTOSHUE U
noeenenue. Ilpobaemuus pomeilH ce npekoMnozupa Ha oraenHH ofexry  CleABAKH
NPUHUMIMTE HA AM3aHH OT OOLIOTO KbM YaCTHOTO ¥ CBBHP3BAHE HA HACTHTE CHOOPA3HO TEXHHTE
OTroBOpHOCTH. (0EKTHO-OpMEHTHpaHUs aHamu3 W HOW3afiH N0 CHLIECTBO € MNpouec Ha
NOCIEA0BATEHH IEACTBHSA HA OMPOCTABAHE T.€. ONepHpaiku ¢ NpoGIeMHNsA NOMeliH B Hero ce
»AHKEKTHPAT  CTPYKTYPH, KOMTO FO JEKOMIO3MpaT MU onpocTsBar. CTpyKTypuTe, KOUTO
CIYXKAT 33 AEKOMIIO3MIMSA U ONPOCTSBaHE, NPEACTABIABAT WAONOHMU 332 AM3aHH, KOMTO c¢a
AOKA3alH CBOATa e(EKTHBHOCT NpH MHOTO PasiMYHH CUTYalH H Ceé MpenopbyuBar oT
BOJICLUMTE TIPOUM3BOAMTENHN HA COPTyepHn pewenns. Taxws wabnox 3a Au3aliiH npeacrasassa
AEKOMIO3HLMATA HA COQTYEPHOTO peilieHHe Ha OTAEIHH CNOEBe KOMYHHKHPALIH OMEXAY CH
no crporo onpeaenesu uHTepdeiick. OCHOBHO NPeNyMCTBO MpU Ta3H APXUTEKTYpa € e
NO3BOJNISBA B OTHGMHMTE CNIOEBE Aa ObAAT M3BBPLIBAHU 3HAYUTEIHM NMpoMeHHM Oe3 ToBa na
OKa3Ba BJIHSHHME HA OCTAHAJINTE, KOETO BOAM A0 MIKIOUUTENHA IbBKaBocr. Cinoesere ca
OTpeNeNeHH TaKa, Y€ 7a IPyNnUpaT eNeMEHTHTE, KOMTO HMCKAME Jla MOXEM 1a BapHpamMe
HezaeucuMo. Crnoesere ca ONpeneneHu Taka, 4€ 1a Fpynupar eneMeHTHTE, KOUTO HCeKame aa
MOXeM da papupame HedaBucuMo. IIpu ye® OasupaHWTE NMpPUNOXKEHMS JOKA3aH NOAXOA €
PasAeNsAHeTO Ha CNEAHUTE CNOEBE:

Cnoii Ha Ga3aTa naHHH,
Cnoii na 6u3HeC N0rMKaTa,
Crnoii Ha notpeburenckus unrepdeiic,

Crnoii Ha uHTepdeiica ¢ BbHHIHH CHCTEMH.

Bceeku clioif B NOCNENCTBHE €€ ASKOMITO3UPA Ha OTAECAHH MOAYH, KATO KOMYHHKAUHATA MEXAY
MOAYJIMTE C€ OCBHIIECTBABA ChIIO IO CTPOTo cneuupuuupann narepheicu.

v Cnaoi 3a nocrbn ao 6a3aTa JanHKU

3ajauarta Ha cnos 32 AOCTbN Ha Dasara AaHHW € A2 ofcnyKBa M CbXPaHABAa JAAHHHUTE Ha
vundopMalHoOHHaTa cucTeMa. Yeb Gazupanara cHeTeMa 1€ BKIIYBA B cede CH H CHCTeMa 3a
YMpaBICHHE HA ChAbPXKAHUETO, KOATO Ie Obae U3rpajeHa NpH CIIa3BaHE Ha TOAX0[a 32
npoexktipaHe Repository design pattern, kato QyHKUHOHANHMTE MEXAHH3MH Ha CHCTEMaTa
HAMA J1a MMAT DUPEKTEH NOCTHI 33 MAHUITYIKPAHE HAa JaHHUTE B 0a3aTa NaHHHN, a HIE H3NON3BAT
PEanu3MPaHUTE B CIOA 32 YIIPaBACHHE HA AaHHKTE MeToIH. KnacoBere Ha Gu3Hec orMkaTa na
MOAYIUTE Ha CUCTEMATA OT CBOS CTPAHa 1€ H3ITBHABA TIONAACHHTE 3a%BKY 32 PErUCTPHPAHE,
NpPOMSHA WNH U3BAMYaHe Ha uHpopmauuss BJl, B CLOTBETCTBME ¢ W3HUCKBaHMATA 32
pasrpaHuYaBaHe HA HOCTBIA, CHIYPHOCT, KAKTO U OCUI'YpPABaHE HA KOHCHCTEHTHOCTTA Ha
NAHHHUTE H HEIENUMOCTTA Ha TPAH3AKLHUTE.

Cnos 3a ynpaBjieHHe Ha OJaHHWTe e Obae peanu3upaH Ha 0a3ara Ha MexaHU3Ma 32
nofAbPxKAHE Ha 00EKTHO- penaunoHHn ¢boTBeTcTBIsA B Microsoft Net Framework - Entity
Framework Core. H3nonssanero Ha noaxoa 3a aBTOMAaTU3UPaHO MOAABLPKAHE Ha
CHOTBETCTBHATA MEXAY WHGOPMAUMOHHY ODEKTH M penaunoHHaTa 0a3a naHHM OCHMrypsBa
HAKOJKO OCHOBHH NPEIMMCTBA:

DyHKLHOHANHOCTTa 3a ChbXPaHiBaHe Ha JAHHWTE CTABa HE3aBHCHMO OT cneLMdHKaTa Ha
cexpansBaloTo Gazara ngannn CYBJ, nopanu ¢axra ue Entity Framework paGotu o~
pasnuuny nonymwipiu CYB/], T

[TpoMeHuTE B CTPYKTypaTa Ha UHPOPMALHOHHHTE 00EKTH MOXE /12 Ob/Ie ABTOMAaTHYHO
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OTpa3eHa B PENALIMOHHHS MOAS,

o JlombaHUTENHHES CIOM Ha abCTpaxuus No3BOJIABA N0 NOAAMA MBBKABOCT IO OTHOILEHHE
Ha Gu3MYeCKHsA MOJEN Ha NaHHWTE — T.e. YISCHABA CKaIMPaHETO Ha $aszara AaHHM u
€BEHTYANIHOTO My pa3npenensHe B noseye 6asu Ranuu;

e Entity Framework Core ocurypsea nbjiHa NOIABLPKKA HA TPAH3AKLIMH Ha HEBO Ha CJ10A
3a JOCTBH IO AAHHMTE, TaKa MOTaT [a C€ OCHUTYPH M3ITBIIHEHHETO HA 3adBKATA KbM
fa3aTa JaHHH Ha MPUIIOKEHHUETO, 1d OTFOBAPAT HA U3UCKBAHHUATA ;

o Atomicity — aTOMapHOCT Ha TpaH3aKUMATa (TIpU FPEINKa Ce OTMEHAT BCHYKH
3a5BKH OT TPAH3AKLMATA, 32 Ja € YCMELHa TPaH3aKIHATA Ca U3ITBJIHEHH BCHUKH
3a5BKH OT Hex),

o Consistency — UAROCT HA RAHHUTE CAEM BCAKE H3ITHWIHEHA TPAH3AKIIMS,
o Isolation — w3oMauus Ha JAHHKUTE MO OTHOUIEHHE HA APYTH TPAH3AKUMH,

o Durability — cTaBMIHOCT Ha TPaH3aKLMATA, JMIICA HA BB3MOXHOCT 3a 3aryba Ha
OaHHU.

OCHOBHOTO NPEeAUMCTBO Ha H30paHHUs NOAXOM C€ M3Pa3fiBa BbB BL3MOXHOCTTA /1a HE C€ Bjara
JOrHKa B YCIyrMTe M3NON3BALIM ChbABPKAHHETO Ha Oa3aTa NaHHY, THH KATO CJIOS A0 JaHHHUTE
My [aBa Hy>XHUTE METORH W OTHENs ChC CION HA abCTpPaKuMA NO-HUCKUTE HUBA HA PadoTa C
nHpopmaMoHRHTE 00eKkTy 1 Oasara nanHM. Ha cneaHaTa cxema ca MOKa3aHW ABETE OCHOBHU
NPeAMMCTBA TNpell TPAAHLIMOHHHMS MOAXOA, JUNCATa Ha AMPEKTHO H3BUKBAHE HA JAHHHTE OT
Ouznec NOrMKaTa M BbB3MOXKHOCTTA 32 aBTOMATH3MPAaHO MOOYNHO TECTBaHE Ha
GbyHUMOHANTHOCTTA Ha NPHJIOKEHKETO, I0PU Npey Aa € 3aBbpLIeHa peanu3auusaTa Ha OazaTta
IOAHHU:
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Cuxpaunsane Ha gaunu Bea CoxpaHABRaHe Ka AIHKU C TecTeaHe Ha PYHKUMOHANHOCTTA
uinonapaHe Ha Repository nogxop, usnonssane Ha Repository nogxoq 33 ChXpaHABAHE HA AAHHK
Intemet Internet Unit
information information
Server Server Test
yenyra Yonyta Tecros kaac

Regaostory Repository Reposilory
E Cao 32 A0cTen A0 parHuTe Cnep 3a AOCTHN A0 KamHviTe

Quzypa 23 Coxpansasane na Oannu

Criost 33 nOCTBN IO OAHHUTE WIe CHXPAHABA EIEKTPOHHO CbAbPKAHUE B penauoOHHaTa Ha3a
naHuH - Postgress. Ilpy npoexTHpaHeTO ¥ CH3AaBAHETO Ha 0azaTa NaHHM MOJ BHHMAHWE HIe
OBOAT B3€THU CIECAHHTE aCHEKTH:

e B13MoXHOCT 32 edexTiBHa paboTa ¢ roNieMH 00eMH 0T JaHHY;
¢ BB3MOXKHOCT 3a OCUTYpsABaHe Ha €eKTUBEH MEXAHM3BM 32 PE3EPBUPAHE HA NAHHUTE,
o BuHCOKO HUBO Ha CHIYPHOCT.

v Cnoit na Gu3Hec 1oruKkaTa

DyHKUMATA H2 CHOA HA Ou3Hec norukara e na 00paboTsa 3aasiuTe 3a 0OpabOTKa NONYYEHH OT
uHTepdeiica Ha CUCTEMATa, A NOAObPXKA TAXHATA BAIMIHOCT (KOHCHCTEHTHOCT) CRPAMO
naeHTudruupasuTe OU3HEC NPOLECH U NPABHAA ¥ [a OCUIYPH YTIPABJIEHHETO HA MOTOKA OT
AaHHM, CHOOINEHMS, ¥ AOKYMEHTH, CBBP3aHU ¢ PadoTaTa Ha CHCTEMaTa, KaTO MM ChXPaHsiBa W
H3BJIAYA OT CJIOS 32 AOCTBI A0 KaHHuTe, Cropea NOruvyeckata apxUTEKTypa Ha CMCTeMaTa B
cof ¢ OM3HEC NOTrMKAaTa €€ PasnoNaraT BCUMKHM MOIYNMHM, PYHKUMH W OPOUENypH, KOHTO
peanu3npaTr QyHKLUHOHANHOCTTA HAa CHCTEMATa — MOMYJIMTE 33 YIIPaBACHHE HA ChABPKAHHETO,
000co0eHH B CHCTEMa 32 YNpaBjeHWE Ha CHAbPXKAHHETO, KAKTO ¥ MHAMBHIAYAJIW3UPAHHTE
MOZyAH 33 NPENOCTABAHE HA CIPABKM U NPEACTABAHE Ha HHGOPMALIMATA OT H3CJICRBAHUATA.

v Cunioit na notpeburenckus unrepdeic
3azauaTa Ha CJIOS Ha TIOTPEOMTENCKMAT UHTEPQEHC € na B3auMOAEHCTBa C NOTpedUTENuTe Ha—__
CHCTEMATa, Taka 4e Aa OoOCNYyXXBa TEXHWTE 3afBKH M AA NPEACTaBA HEOOXOAMMATA UM  ~ —
nrdopMauus B onpenencuus Gopmar. B To3u Ciioi e ce OpraHi3upa M u3noJ3sa uHTepdeiica

', 4
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Ha CHCTEMATa, OT NOTpeOUTENHTe, 3a Oa M3BbLPIUBAT XenaHara oT Tax pabora. Beeenenure
A@HHH B TO3M CIOH Ce NoAaBaT Ha CJoK Ha OM3HEC NOorukara 3a nocieasawara M odpadorka
1 chbXpaHeHue B 0azara naHHu. Toii 1we Obae peannsupaH OT WwabnoHa 3a ausain Model-View-
Controller.

ASP.NET MVC koHTponiepuTe, KOUTO IOCPEIIAT 3asBKUTE HA NMOTPEOUTENUTE TH TIpEeAaBaT 3a
o0paboTka kbM OM3HEC NOrMKaTa, NMOMbABAT HEOOXORUMMTE JAaHHM BbB View Model-ure u
BPBLIAT CHOTBETHOTO ViEW, KOETO IIPENOCTaBsA BH3YAIM3ALHNA Ha OTPeOUTENCKHA HHTEpdeHic.
3a peanuzupaHero Ha OoraT u y100eH 3a paborta norpebutencku HHTepdeic, KOUTO He H3HCKBA
HOCTOAHHO Npe3apeXxaaHe OT CbPBbpa View-TO, KOETQ ce peHaupa B Opay3spa we Obne
PEANTH3HUPAHO KATO CE 3101382 GubnmoTexara 32 AMHAMUYHO yeb chabpxanue jQuery.

Cnos na notpeburenckus uHTepdeiic e OTroBaps Ha BCUYKH U3HCKBAHUS Ha TEXHHUECKOTO
3afanye KbM roTpedureckus unrepdeiic.

Controllers view Models

Business Services

Business Utilities/Helpers

Unit of Work .

Custom Repositories [N BN - Entities |

EF DbContext EF DpSet«<T>

Duzypa 24 - Muozocioitna Apxumermypa
INpunaranero Ha MVC napagurmara OCUrypsaga CleJHUTE NperMyIecTsa:

e HPEH3HOJI3BBCMOCT HA KOoMnoHeHTHTe. Pasmenennerc Ha Mozena OT H3MIEenNa
NO3BOJISIBA KOMIIOHEHTHTE HA MoJeNa 1a Obaar NPEH3NOoJA3BACMH 3& pa3sNUYHH U3MACOH.

o Ckaampyemoct. MonmenbT OcurypsABa KAaKTO XOPH3OHTATHA, Taka M BEPTHKAIHA
ckanupyemoct. Tlo3sonssa npomsHa Ha 6pos notpebureny, TpaH3akumy, OOpBIIEHHS
KbM cucTeMaTa. (DyRKUMOHANHOCTTA HA CHCTEMaTa MOXe a ObJie NpOMEHEHa, 6e<
NPOMEHH BbB BCHUKH CIIOEBE

e I'bBKaBOCT. MonpensT OCHIypsBa JIECHATa 3aMCHACMOCT HAa OTACIHHTE CNOEBE KaTO
noaabpXKa KanCynupyemMoCT Ha OTACHHHTC HHBA /l CIcay aa <€AHONOCOYHOCT Ha

Ctp. 212 o1 259

¢ ~1

U// »



BULGARIAN-SWISS COOPERATION PROGRAMME
BbJITAPO-LLBEALLAPCKA NPOMPAMA 3A CbTPYAHUHECTBO

BPB3KMTE MEXAY TAX. ONpenens u BXOAHO — U3XOAHU TOMKU MEXIY ClioeBeTe.

8.2.8. Texnonornana naargopma 3a peaiH3aALHATA

3a peanusaums Ha codryepHHTe pa3paloTku B HacTosINaTa OOIIECTBEHA MOPBHYKa
Hsnbauutens me wu3nonszea mnargopmara Microsoft .NET Framework. 3a e3ux 3a
nporpaMupane Lie osvae u3nonssan C#.

3a cpena 3a paspabotka we Obae nsnonspana cpepara Microsoft Visual Studio 2017,

Microsoft NET Framework e nonynsipsa 1 cbBpeMeHHa NaTGopMa 3a peann3auus Ha
OU3HEC MPUNMKEHHA, KOATO € cneuudrumMpana U cx3aageHa or Microsoft. Ts e Oasupana na
OTBOPEHH CTAHAAPTH, KOMTO ca OOIIOAOCTBIHM W ca NyONHKYBaHU Ha cTpaHunara Ha ECMA.
Bb3MOXHOCTHTE HA MUIATQOPMAaTa 3a€HO ¢ HANUYHHTE CPEACTBa 3a pa3paboTKa NMPeNoCTaBAT
MOILIHO CPEACTBO 3a pa3paboTka, KOeTO NO3BONABA U3TPAXKIAHE HA CHBPEMEHHM aPXHTEKTYPHHU
pewenus. NET Framework e nmycuar 3a pasnpocrpanenue npes 2002r. Ot cb3asanero cu a0
MOMEHTa raTdopmara MOCTORHHO CE pa3BHBA W nOJOOpsABa 3a A4 C€ YTBBPAM KaTO BOACHIA
TeXHOJMOr14Ha muatdopma 3a paspaboTka Ha NPUIOKEH codryep.

[peanoxeHaTa nuiargopMa OTTOBaps Ha CACAHHTE H3HCKBAHUSA:

¢ bB1p30seiicTBHE NPH H3NBIHEHHE — MPOrPAMHUAT KOA HE CE RHTEPNIPETHPA,
nnardopMara pa3nonara CbC CPeACTBAa 32 KOMIHIALMA B ONTHMH3HPAH 33
ObpaoneicTeue NAaTPOPMEHO-3aBUCHM MALINHEH KOJ,

e CurypHOCT — IPOrPaMHHAT KO/ € U30MUPaH OT XapAyepHara H coQTyepHaTa cpena, B
KOSATO paboTH, KaTO 110 TO3W HAYWH 'O NPERNA3Ba OT NPOrPaAMHH TPEHIKH,

o JlecHa MHCTANALMA — MHCTAIMPAHETO HA COPTYEPHUTE NPUIIOKEHHS HE H3UCKBA
CNOXXHU HACTPOHKH,

o TloanpbXka Ha yTBbpAEHM B HHAYCTPMSATA €34llk 32 nporpamupane — MS.NET ne e
0OBDbP3aHA C KOHKPETEH MPOrPpaMeH e3HK;

e Orteopenn cranaaptu — MS.NET e 0asupana Ha OTBOpEHU CTaHAAPTH,

e Tlonapwxka Ha CPEACTBA 32 UEHTPAIIM3NPAHO ChXPAHEHHE Ha Ou3Hec-00eKTHTE B
penaunoHHa 6a3a JaHHM;

o [Ilopmepxa yed ycayrn (web services),

o Cramupyemoct — MS.NET npurexxasa Bp3MOKHOCT 32 napanenHa pabota Ha
MHOECTBO ChbPBbPH, H3NbJIHEHHE Ha Pa3nPEAE/ICHM TPaH3aKLIWY M YIIPaBI€HHE Ha
H4TOB2PBAHETO,

e Cpencrsa 3a MouuTopuHr — T MS NET nputexkasa cpencrsa 3a HabaAeHHE Ha :
HaTOBAPBAHETO, U3MOA3BAHHTE PECYPCH, BH3HUKHANMTE H3KIIIOYEHUS W AP. S~

he—
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o Cpeaa 3a paspaborka - MS NET e nHTerprpaHa ¢ npeanoxeHara cpeaa 3a
paspadorka MS Visual Studio.

8.2.8.1.ILhaTr¢opmeHa HE3ABHCHMOCT

MS.NET Framework, npenocrass Gubnrorexa or xnacose FCL (Framework Class
Library) u cpeaa 3a usnbanwerne CLR (Common Language Runtime). bubnunorexara ot
knacose (FCL) ocurypasa MHOXECTBO OT MOTOBH KJIaCOBE H WHTepdeiicH, KOMTO CrioMarar 3a
YCKOpABaHE ¥ ONTHMM3HMPAHE Ha NPOLECHTE NO pa3paboTka M pa3BUTHE Ha NIPUNOXkEHUATA. 33
paspadotka nox .NET Framework ce u3nmon3sar e3uum OT BHCOKO HHMBO, KATO Ch3AaACHHA
MPOrpaMeH KON C€ KOMMMIMpA A0 TUIATPOPMEHO-HE3aBHCHM MEXIHHEH e3uk, HapeueH CIL
(Common Intermediate Language) xoa. [lo speme Ha u3nbaHeHne Ha npuaoxexuero CIL
KOOBT (T. Hap. ,yNpaBiABaH KOA") aBTomMaTH4HO ce komnuaxpa ot CLR 10 usnbanum xox 3a
KOHKpeTHaTa XxapayepHa nnatGopMa M ONepaUMOHHA CHCTEMa, Ha KoaTo  paboTH
npunoxeunero. C paspaborkara Ha Bepcuate Ha Net Framework Core ce peanusupa
MLAHOPYHKUMOHAIHA BEPCHA HA TEXHONOrHUHATa MiargopMa, KOATO paboTH HE3aBUCHMO OT
BMAA Ha omnepaunoHHara cucrema. Mznosnspanero Ha Net Framework Core we ocurypu
BB3MOXHOCT CHCTEMATa Aa Ce pealM3Hpa Ha OnepanloHHa cucTeMa Linux, xkoero ot ¢sos
CTpaHa lile 03HA4aBa, Y€ HAMA [1a C€ HanaraT pa3xoaM 32 JMLEH3M 32 ONePalHOHHA CHCTeMa W
TIPHUIIOKEH CHPBBP.

8.2.8.2.bup3oaeicTBHE NPH HINbJAHCHUE

IInatdopmara pasnonara c¢be cpeaa 3a usnbiaHeHue CRE (Common Runtime Engine),
KOATO TO3BOJNIABA MpPMJIOKEHWSTA Aa Gbaar xomnunupadn B mexauneH CIL (Common
Intermediate Language) koa. ITpyn H3NbAHEHHETO CH TO3H MEXKIHWHEH KO/ HE C€ HHTEPNPETUPaH
KAKTO [IPH APYTMTE BHPTyaJBH MaiinHu Hanp. Java, BmMecTo ToBa ce H3Bbpuwisa JIT (Just In
Time) koMuIAUMA B NNATGPOPMEHO-3aBHCHM MaLIHHEH KOA {native code).

8.2.8.3.Jlecna uncTaRAUMA

[Mporpamure, ch3nanesu Ha NET Framework, KakTo H TeXHHTE KOMIIOHEHTH, MOTaT J1a
§bAAT UHCTANHPAHU C NPOCTO KONMPAHE B XeJaHara JUPEKTOPHs - MPOLUEC, U3BECTEH KaTo
XCopy Deployment.

8.2.8.4.0TBOpenn craHAapTH

Crnenuduxauunre Ha CLI (Common Language Infrastructure), kakro u esuuure C# u
C++/CIL ca cranaaprusupanu ot oprasusaurnte ECMA u [SO w ca orBopeHu ctaHpapty.

8.2.8.5.IToaapbKKa HA YTBLPACHH B HHAYCTPHATA €3HLH 32 NPOrpaMHpaHe

Inardopmara Microsoft. NET He e obpbp3ana ¢ nporpamiu esuuu. T ocurypw
e3uKkoBa He3aBUCUMOCT. ToBa e Bb3MOXHO OnaropapeHHe Ha CbBMECTHMOCTTA Ha THIOBETE
AaHHM, KOWTO oTaenHuTe e3uuu nogabpxar. CTS (Common Type System) nepunnpa sBcuyku

I Crp. 21401259

1.7 X




BULGARIAN-SWISS COOPERATION PROGRAMME
BbITAPO-LLIBENLAPCKA MPOrPAMA 3A CbTPYQHUYECTBO

0a30BH TUNOBE IAHHH, KAKTO ¥ HAYMHDT, IO KOWTO T€ MOTaT Ja ObJaT KOHBEPTHPAHU €NUH B
apyr. Tesn Tunose ca cnoneneny Mexay Beudkd NET ezuuu u ca crangaprusupanu 8 CIL.
Kvm MomenTra uMa cp3gageHd .NET BepcuM Ha BCHUKM MAcOBO H3MOMA3BAHM €3HLM 3a
nporpamupase, s 108a uncno: C++, C#, Visual Basic u zp.

8.2.8.6.Ilopaprxka Ha MOACHCTEMH 33 CHFYPHOCT, GA3HMpPaHH HAa yTBBpPAEHM
CTAHAAPTH

Microsoft .NET Framework ocurypsisa 6a30BH knacose 1 cpepa 3a usnbnHenue (CLR),
KOHTO Ca OTTOBOPHK 33 MOARbPAKAHE HA NOJACHCTEMHTE 33 CUTYPHOCT HA IUIaTdgopmara.

[Inat@opmara OCUrypsBa CIEAHUTE YTBBPAECHH CTAHAAPTHH MOACHCTEMH:
o Iloncucrema 3a yripasnenue Ha uanbaHeHHeTo Ha koaa — Code Access Security:

» [lloacucrema 3a ynpasnenue Ha nocTbna Ha noTpedurennre — Role Based Security.

Ioacucremara 3a ynpaBjieHHe HA M3IBIHEHHETO HA KOOA OMpENeis HWUBOTO Ha
CUryPHOCT, KOETO € OTPEACHO 12 BCAKO Napye KO, KOETO Ce U3NbHABA. HuBoTo Ha curyproct
3aBUMCH OT MACTOTO HA M3MBIHEHME, CH3AATENAT Ha KOJA M OT APYTH $aKTopu.

[loncorema 3a ynpaBneHWe Ha 1OCTbIAa HA TOTpeOMTENMTE € OasWpaHa Ha
NOTPEOHTEICKH POMTH, C IOMOIUTE, HA KOHTO 32 BCEKH NOTPEGUTEN MOXE 1A C& OTpeneNt aanu
M2 AOCTBIT 10 MPEACNEH PeCypc W fand Ma TNpaso JOa M3BbPIIM NaZeHa Onepauus.
YNpaBIeHHETO Ha NOTPEOUTENHTE C NOMOLUTA HA PONM HE 3aBUCH OT HAYMHA 110 oifro NET
Framework uzentuduimpa, asTeHTsKHpa U 0TOpU3Mpa notpedurenute. [lorpebuTesnnre Moxe
Aa ce aBTEHTHKHPAT W OTOPH3HPAT CIPAMO Pa3IHYHM H3TOYHWLM, B TOBAa 4MCIO COPAMO
CHUCTEMATA 33 CHTYPHOCT Ha JIOKAJIEH CHPBBP, AOMEHH UIIH APYT H3TOYHHK.

Iinarpopmara ocurypssa BB3MOXKHOCTH 33  KPHUITTHpaHe, reHepupase  Ha
KpHITTOrpadiCKy KiliO4OBE M XelHpare Ha cboOwenus. U3Mexay nomrbpxannTe ANTOPUTMHU
ca DES, SHA, AES, RC2 u npyru. Hapen ¢ kpurrrorpadckute BbIMOKHOCTH, rulatgopmara
NpEnOCTaBA H CPEACTBA 32 pabora ¢ undposu ceprudukaTy.

JauuTara Ha TPAHCNIOPTHO HWBO MOXe fa GbAe OCMIYPEHa 4pe3 OCHIYPsBAHE Ha
3aUIMTEHH KaHanu 3a KoMysukauus npes SSL uau [Psec.

CurypHOCTTa Ha OOMEHAHHTE CHOBIIEHNS MOKE JIa C& FAPAHTHPA UPe3 M3NON3BAHE Ha
WS-Security 1 upe3 NoANMCBaHe U KPUNTHPAHE Ha BCAKO €IHO CLOBLIEHME.

IIporpamuvaT xon, Hanucan na NET Framework ce Hapuua ynipasisBaH Ko, a ChILO
Taka u 3amuTed kou. To# ce M3MbARABa B CMIELMAIHA 3aLUMTEHa Cpela Hapedera sandbox u e
M30MMpaH OT xapAyepHara W coryepHara cpena, B koaro paboru. Toea ro npeanaszea or

NpOrpaMH# IPELIKH, KOWUTO ro MPABAT YS3BMM 34 aTakH, HapuMep NpensiaBaHeTo Ha Oydepa

(buffer overflow). Ilnardopmara npeanara cucrema 3a CHIYPHOCT, B KOSTO MOXE 13 Ce
MHTErpUPaT BCHYKH U3IION3BAHM NPHIIOKEHUS.

e
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8.2.8.7.1loanpbxKka HA CPEACTBA 38 UEHTPAJHIUPAHO ChHXpaHeHHe HA Ou3Hec-
00exTHTE B pesauvoHHA 6a3a NaHHK

Microsoft .NET nopabpka cieHuTe CpPencTsa 3a LEHTPANM3UPAHO YMpaBIEHHE M
CbXpaHeHue Ha obexrure:

¢ ADO.NET Entity Framework Core — ToBa € TexHonOT#s pa3paboTeHa OT KOMNAHUATA
Microsoft 3a gocren no nansnTe. TEXHOMOrHATA MO CHIIECTBO NPEACTABINBA Object
Relational Mapping (ORM), koero no3eosssa aBToMaTH3NpaHa TpaHcHOPMALKs Ha
PENALMOHHMTE AAHHH KbM IPOEKTUPAHHA 0OEKTeH MOZEN MON3BaH OT COPTyEpHOTO
IPHUIIOKEHNUE |

e LINQ (.NET Language Integrated Query) — ToBa e TeXHOIOT 1 HHTErPUPAHa B €3ULIHTE
3a NnporpaMupane, 4act ot rwiargopmara NET, yaupuumpawma v ynecnspaina HauuHa
Ha JOCTBN A0 KHQOPMALMA, KOATO M0 CBOATA CHUIHOCT W NeQUHHIMA HE € OBEKTHO
OpuenTHpaHa, Hanmp. XML mokymenTt, penaumonna 6a3a pawuu u T.H. LINQ nasa
YHHQUUHPAH INOAXOA 33 M3NBIHEHHE HA 34iBKM, KOHTO € NPHIOKHM KbM
Pa3sHOOOpa3HH HM3TOYHMUM Ha HHGOPMAUMs, KATO PE3YATATBT ABTOMATHYHO Ce
TpaHCHOPMHPA KbM NOM3BAHUA OT COPTYEPHOTO NPHIOKEHUE OOEKTHO-OPHEHTUPAH
MOZEN.

)
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Entity
QL
Queer P

Command DBDataReader
SR .

Data Scurce

Duzypa 25 - Hlenmparusupano coxpanenue u docmon 0o 6uznec obexnume

8.2.8.8.1Topaprxka Ha YyTBLPAEHH CTAHARPTH 3a OGMEH HA JAHHH C APYrH
CHCTEMH

O6MenbT Ha mamHM ¢ Apyru cucTeMu me Obae M3rpajeH ¢ nomowra Ha Windows
Communication Foundation (WCF). WCF e naarpaxaatie ua natdopmara (Microsoft NET
Framework), koero e npennasHaueno 3a usrpaxaae na SOA PELIEHHS CBC CIIEAHHTE
BB3MOKHOCTH:

e [llupoxa cvemectumoct. WCF npenocrass mbiHa DOLAPHKKA HA BCHUKH TIPOTOKOJIH,
KOMTO Ca HEOOXONMMH 3a H3rpaxiaHe Ha mubpacTpykTypa or Web yeayru (WS), s
ToBa 4ucno SOAP (Simple Object Access Protocol) 3a npenasane Ha paHHM w
U3MBJIHEHKE HA KOHKPETHH OTEPaLuHY;

e Hurerpauns c COM/COM+;

¢ lilupox obxsar na Tpansakuusra. WCF nopaspka caedHATE HAYHHM 32 yNpasACHUs
Ha TpaH3akuus: WS-AtomicTransactions, System. Transactions, MSDTC;

<

.\“;
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Y

¢ Pasnu4Hd HAYHHY 32 OOMeEH Ha CHOOLUEHHs Ype3 Cb3AaBaHE HA KOHTPAKTH,

o WSDL(Web Service Description Language) 3a onucanue Ha uuTepdeiica wu
NpEIAraH|Te ONepaLiy OT eaHa yeb ycayru

¢ Curyproct. TexHonoruaTa rno3poisABa U3noj3BaHe HA A0Ope NO3HATUTE CTaHAAPTH
SSL u WS-SecureConversation;

* Pasnuunu Qusnuecku xkaHaM 3a obmen Ha crobuennsta — HITP, TCP, Named pipes
M JIPYTH.

8.2.8.9.Iloaapbxka Ha yed yciyru

Hact ot Microsoft NET e Windows Communication Foundation (WCF), kosto
MO3BONIABA JIa C€ CBH3RABAT uHTeponepabunnu yed ycnyru. WCF nokpruea Web services (WS-
*) CTaHpapTHTe, KOETO MO3BONABA Ha MPHIOKEHMATA 13 KOMYHMKHDPAT 10 MIAaTHOPMEHO
HE3ABMCHM HA4MH.

WS R rable ers:
Messaging Blnaryz’MTOM/Tertf
Channel XML

Duzypa 26 - Apxumexmypa na WCF
8.2.8.10. Ckanupyemocr

Microsoft NET pasnonara ¢ BrpanelM CpencTsa 3a OCHMIypsiBaHE Ha CKANHPYEMOCT,
BEIMOXHOCT 3a NapajnenHa pabora Ha MHOXKECTBO CbPBbPH, PA3NPEAEICHH TPAH3AKLMH H
ynpaejerne Ha HaToBapeaHeTo. Microsoft NET npunoxerusra Morar aa paGoTar Bes cbepma\_
OT ye CbpBbPH B PEXHM Ha PasNpe/eNeHHe Ha HATOBAPBAHETO. T
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Client

Web Server

Client

Web Server

Client

Web Server

Client

Web Server

Web Farm

Duzypa 27 - Ynpaerenue na uamosapearemo

Microsoft NET nasa BBL3MOXHOCT 1a ce KJIOHHPA JaleH NpHIONKEH CBPBBP, KATO MO
TO3M HaukH COPTYEPHATA YCAYra MOXKE 4 C& PEILIMKMPA B MHOXECTBO Bb3JIH Ha JafieHa yeh

¢epma.

Cloned and Replicated
Across Nodes

Duzypa 28 - Pasnpedenenu mpanzakyuu

4.1.1. Cpencrsa 3a MOHHTOPHHT

Microsoft NET noaaspixa ynoGuu cpencrsa u nporpamus nutepdeiici 3a Mol MTOPHHT

Ha peCypCHTE U npuaokeHusta. Tosa ca:

e _NET Profiling API,

o Performance Counters;

A7 g 7
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o Performance Monitor;

e Windows Management Instrumentation (WMI).

4.1.2. Huterpaunsa cuc cpeaara 32 paspaborka Microsoft Visual Studio

Microsoft. NET e HanwsiHO MHTerpHpaHa cbe cpeaara 3a paspaborka Microsoft Visual
Studio.  Microsoft Visual Studio mnpenocrass uHTerpHpaHa cpesa cbCTOSWA €€ OT
pa3sHOOOpa3sHH MHCTPYMEHTH M CbPBbPHA MHPPACTPYKTYPA, KOSITO YNECHABA LEUs NPOLEC 32
IpOeKTHpaHe K pa3paboTka Ha codryepHH npunoxenus svpxy mardopmara NET. Cpenara
flaBa BB3MOXHOCT 3a INOCTHraHe Ha Obp3¥ OH3HEC pe3yNTaTH, upe3 MW3NON3BAHETO Ha
fIPOAYKTUBEH, [peACKA3yeM M aJanTHBHH NpPOLEC, NPeAOCTABANKH MPO3PAaYHOCT |
NPOCAENMMOCT Npe3 UeNHA XM3HEH LMkbi Ha pa3paborka. Cpenara mpurexaBa MOLUHH
CPeACTBa 33 NPOEKTHPAHE, NPOTOTHIIMPAHE, TECTBAHE U Pa3paboTKa, KOUTO MO3BOJSABAT ObpP3
NPEXOMT OT CH3AAACHATA BH3MS KbM PEATHOTO PELIEHHE.

Microsoft Visual Studio soan fo yBenu4asaHe Ha NPOM3BOAMTEIHOCTTA Ha EKHNA UPe3
M3MOI3BAHE HA BTPAdEHATE MONEPHH CPEACTBA 34 CHTPYAHMYECTBO, HMHTErPHUpaHHUTE
HHCTPYMEHTU 33 TECTBAHE M OTCTPAHSBAHE HA T'PEWIKH, KOMTO NO3BOJABAT JECHOTO MM
OTKpHBaHe U ObP3OTO UM KOPHIUPAHE, Ch3/ABANKH N0 TO3H HA4YMH BUCOKOKAYECTBEHH PEILeHUE
€ HUCKa MPOU3BOACTBEHA LIEHA.

8.2.9. [lpeanaranu cpeacTsa 3a pa3paGoTKa Ha pelIeHHETO

Ja peanuzanus Ha Cuctemara me ce NPIOKH OGEKTHO-OPHEHTUDAHUA NOAXON C
U3MNON3BaHE Ha CISAHMTE NPOAYKTH M TEXHOJIOTHH B CbOTBETCTBHE C Hal-A06pHTE NPakTHKH U
pa3paboTKM:

v’ Tlpennarame cucrema Ha ynpagnenue Ha 6asa nanuu (CYB/I) PostgreSQL 9.6..
PostgreSQL e BuHCOKOMPOAYKTHBHA, OOEKTHO-PENAUMOHHA CHCTEMA 34
ynpasiaenwe Ha ba3a nansu (CYBI]) ¢ orsopen xon. CYBJ ce oTimuasa ¢
OTIH4YHA CKAJIHPYEMOCT, TIBbBKaBOCT M  EJaCTHYHOCT HE3ABHCHMO OT
KOJIMYECTBOTO JAHHW, KOWTO YOpaBisea U Opos HA €IHOBPEMEHHHTE
noTpeOHTeNH, C KOMTO paboTH.

v' 1le ce u3nomssa Visual Studio 2017, karo cpeacTso 3a paspabotka, a C# NET
u JavaScript kato e3uuy 3a mporpamupade. [locouyenara paspoiina cpena e
cHab/IeHa C KaueCTBEHM CPEACTBA 32 BU3YANEH NM3aiiH, NOAABLPXKA MHOXKECTBO
NPOrpaMHH  €3WLIM M penakTopu Ha kogma. [losBosisiea paspaGorka u
OTCTPAHABAHE HA IPELLIKH B MHOrOMOTPEOUTEIICKH ChPBBPHU MPHIOKEHAS Ype3
ofenvHenara cpena 3a paspaboTka,

v SVN - Karo XpaHuIdile Ha KOJa, 33 NOAAbPKAHE Ha BEPCHUTE HA codryepa,
AOKyMeHTauusTa W apyra uHpopmManus no npoexra MO AJl usnonssa
BHEAIPEHATa NpPH HETO CHCTEMa 3a yNpaplieHHe Ha Bepcma. Tasu cucreMa
NO3BOJIIBA EAHOBPEMEHHA PaboTa Ha 4IEHOBE Ha €KUNA BHPXY €OHH M ChIIM
daiinose, noanbPXKA BEPCMH M MOABEPCHMM, TO3BOJNSBA cpasnerrhe,k
Bb3CTAHOBsIBAHE W 0OeNMHABaHE HA NOLABPAKAHATE HHDOPMALUA.

7 ﬁ;\
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Cucremara we Obae pazpaborena Ha Oaszara sa NET Core 2.0 u NET Standart 2.0 —
miarhopMy ¢ OTBOPEH KO/, NO3BOJNABAIUM HA TIPWIOXKEHHETO Aa paboTH NOA paznu4HM
onepauuoHHu cuctemMu (MS Windows, OS X, Linux) ¢ nOMOIITa HA CHERHKUTE TEXHONOTUK:

v

v

ANEN

ANENEN

v

C# wu JavaScript — e3uuu 3a porpamupase, H3MON3BaHU NpH pa3paborTkara Ha
MPUITOKEHUETO,

Entity Framework Core ORM — TexHonorus 3a JOCTbIl A0 Hasu JaHHW C
OTBOPEH KOI,

ASP.NET Core — TexsHonorus 3a paspaGorka Ha Yeb npunoxeHus ¢ OTBOpEH
KOX,

XML, JSON - cranpapr 3a 0OMeH Ha JaHHM,

AJAX - rpyna oT CBBP3aHM TEXHUKH 33 pa3paboTka Ha MHTepHeT npunoxeHus,
MO3BONABAILM ACHHXPOHHO M3BJIHYaRE HA RaHHUH ©0e3 HapywrasaHe Ha
CHCTOAHMETO Ha CTPAHMLIATE,

JQuery, Angular]S wu apyrn JavaScript 6ubnnoTekn no3BoNsBaLM
MPENOCTABHETO Ha N0-KA4YECTBEH NOTPeOMTeNCKU HHTepdeiic U rapaHTHpallu
€HAKBO NOBE/ICHHE HA CHCTEMATa BbB BCHUKH MOLEPHH Opay3npH,

HTML 5 - e3uk 3a onucauue Ha Yeb cTpaHuuy,

CSS 3 - e3uk 3a onucanue Ha CTHIOBE B Yeb cTpaHMLM;

Source code notation — 3a U3N0/3BaHE HA €AUHEH TIOAXON MPH MMEHYBAHE HA
NpPOMEHIMBY, MMEHA Ha KJacoBe, QyHKUMH M npouenypH. Cnemu ce u 3a
€AHOTUNHO NMOApPaBHsABaHe (alignment) Ha KOZA C L) NO-JIECHATA NOAAPHIKKA H
6bp30 OpreHTHPaKe HA MPOrPaMHCTHTE NPK MPOCNENABAHE H OTCTPAHABAHE Ha
HECBHOTBETCTBHE.

Cpenctea 3a TecTBane Ha NPOrPaMHUS KOA — MORPOGHO OMHCAHHU TO-OJY.

Benuk  u3bpoenn  TEXHONOTMM  NPENCTABAABAT [OCHEAHHTE TEHIECHUMH B
paspaboTkara Ha yed NPHNOXEHMS H Ce PAa3BMBAT OT EAHH OT HAl-TONEMHTE H CTaBHIHM
komriaHuM B CBeTa, KaTo Google (Angular]S), Microsoft (Entity Framework, ASP.NET MVC()
u W3C (XML, HTML, CSS). H36panuTe TEXHONOrHHM 1LE TapaHTUpaT nuara u Oesnpobnemna
€KCII0aTaux Ha pa3spaboTeHaTa CHCTEMA, KAKTO H IECHOTO if pa3suTHe B Gbaemnie.

8.2.9.1.MncTpymenTn 3a m3snbiaHeHHe Ha npeadaranata Meroauka 3a

NPOCKTHPAHE HA KOMIIOHEHTHTE

v" Microsoft Visio

32 HacTOoAWATa MOpPBUKaA Lue ObAe H3NON3BAH NPENOCTABEHUA NakeT oT Visio 3a UML
mozenupare. Microsoft Visio e cpena 3a npoexrupate Ha oHarpamMu Ha coTyepHu CHCTEMH
KaTO MpeAoCTaBs MbieH HabOP OT CpencrTsa 3a uenute Ha Gu3nec Monenupaseto. Microsoft
Visio nopabpixa ceBMecTHa paboTa BhPXY eHa AHarpaMma:

KomenThpane,
JlecHo cnopensie Ha auarpamu upes yeG Gpayssp cbe 3anucBaHe B SharePoint:
KomenTupane ypes Visio Services;

CbBMECTHO aBTOPCTBO — 1BaMa WM NOBEYe AyIIM paGOTAT BBPXY €aHA
IMarpamMa €IHOBPEMEHHO;

HM3nonsBane Ha MHGOPMaUMS 3a NPHCLCTBHE M BIDKAAHE 33 He3aB6aBHM
CHOOLIEHUS UM 06aXAaHE HA APYTU XOP
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o Microsoft Visio npeacrasnsBa npodecHoHaied MHCTPYMEHT 32 MOACIHPAHE Ha
Ou3HeC NMpaBunia C HOTaUWA HA CTAHAAPTHH TIPOLIECH;
e Onuus 3a MpoBepKa Ha JMarpaMH C BrPpaieHH M pasiiupaeMu OHU3HEC Npasuna;
e Tlopmpbxka 3a HOTauusaTa 3a moaennpaHe Ha OusHec npouecn Unified
Modeling Language (UML) 2.4 n (BPMN) 1.2 u 2.0 nuarpamu,
o [Tloampouecu 3a pa3OMBKa Ha CAOCXKHM NPOLECH B TO-JNECHU 3a YNpaBleHHe
YACTH.
UML HoTauustta u uHCTpyMeHTa Microsoft Visio NpeaocTaBaT Bb3MOXHOCTTA 32 BCEKH
OusHec npouec ma OvAar ch3mageHM rpadHYHO M TEKCTOBO ONHCAHME, pa3NpeaeseHo B
CNERHNTE YACTH:

e  YyaCTHHLM B NpoLEca;

¢ HeoOxonuMHM yCIOBHUA 32 H3IIBIHEHHUE HA [IPOLECA;

¢ Onucanne Ha OYaKBaHOTO CHCTOAHME HAa CHCTEMaTa Cllell M3MbIHEHWE Ha
npoueca;

¢ Onucanwe Ha JeHHOCTUTE U3BBLPLIBAHM OT YHYACTHHUMTE B MpoLEca.
(OmnucanueTo MoXe Ha ce pasriexja ¥ Karo 6asucHa (yHKUMOHAJHOCT Ha
CHUCTEMATa),

e CieHaphii 32 U3NbJIHEHME Ha NpoLeca;

¢ Bpn3ku Ha IpOLECA ¢ APYrH MPOLECH B CHCTEMATA.

v Entity Framework —- MSDN

Entity Framework e uaGop or ADONET TexHONOruu, KOMTO NOATIOMArar
M3rpaXJaHeTO Ha MOAeNa Ha NaHHW NpH paspaborkara HAa CODTYEPHH NPUIIOKEHHS.
APXUTEKTHTe M NpPOEKTaHTHTe Ha Oasure nauuu. H3nonssanero Ha Entity Framework
103BOJIABA Ha Pa3paboTHHLUTE 1a paboTsT ¢ AaHHMTE noj popmaTa Ha domain-specific ofextu
U CBOJCTBa, 0e3 12 & HEOOXOAMMO 3aN03HABAHETO MM C KOHKPETHUTE KOJOHM ¥ KOPTEXH Ha
Tabnuumre Ha 6a3ara nannu. C nomolura Ha Entity Framework, ce paGoTu ecHoO i KauecTseHo
Ha BHCOKO HHMBO Ha alCTpaKLMA KaTO CHILEBPEMEHHO CE NMPEAOCTABS BBH3MOXKHOCT 32 ACHA
BU3YaNH3aLUR HA TAONHLMTE U PENIaLIMMTE MEXIY OOeKTHTe-1aHHH.

8.2.10. Cucrema 3a ynpasJenne na 6a3a JaHau

Ipu peanuzaunsra Ha MORENA HA JAHHU K U3rPAKIAHETO Ha 6a3ata nauuu Postgres e

Obaat crensanu NOOPHTE NPAKTHKHM 33 JK3aiiH M B3aUMOJIEHCTBHE ¢ 6a3aTa AAHHM, B T 4.
® M3aHHBT Ha cXemara Ha 0a3ara JaHHM (K0 UMa TakKasa) e Ohae ¢ MAKCHMATHO HUBO
Ha HOPMAJIM3aLIHs, OCBEH AKO TOBA HE OH HABPEANIIO CEPHO3HO HA MPON3BOAMTENHOCTTA,

¢ 0asara JaHHU 1€ MOXE Ja OTIEPHPa B KIILCTHP, B ONPEAEIEHH CIIy4an Ciesa Aa fbae
¥3NoN3BaH T.Hap. sharding;

¢ VMEHATA Ha TADNHIUTE ¥ KOJIOHUTE LIE CASABAT YHH(PHLMPAHA KOHBEHLIS,

* we Obaar Ch3AAAEHH HHACKCH 1O ONPEeNeHH KONOHH, TAKa Y€ 1A C OITHMM3NPAT Haii-
YECTO H3MON3BAHWTE 3ajABKM, CB3JABAHETO HA HHIEKC TPAOBA 71a € MOTHBUPAHO W ~_
MOAKPENEHO ChC 3aMEPBAHIA, S
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e BPB3KUTE MeXAY Tabanun we ce aeduuupar upes foreign key;

® IEepHONWYHO TpAOBa We Oble npaBeH aHANU3 HAa 3aMBKHTE, BKJIOYUTENHO 4UPeE3
EXPLAIN (npu SQL 6a3u nann#t), v me ObAaT NPEANPHETH MEPKH 38 ONTHMH3UPAHE
Ha DaBHHTE TAKHBA,

¢  3aXBDKHTENHO TPAOBA e Ce W3MON3BAT TPAH3AKLIMH, KATO HHBOTO HA H30JaLHA TPaOBa
na Obae MOTMBHUPAHO B NpPeAaReHara NOKyMEHTaLs,

e mpu oOnepauuMH BbpXy MHoro 3anucd (batch) cnenBa we ce u3barsar
OBJATONPOABLIKABAIM TPAHIAKLMH,

e 3asBKWTE L€ ObAAT OrpaHUYEHH B OPOS 3aITHCH, KOMTO BPbIIAT;

e npu u3nonsease Ha ORM Entity Framework me ce MuRMMU3HUpa OpoAT HA M3NUITHUTE
3anBku (T.Hap. n+1 selects npoGnem),

B cbOTBETCTBHE ¢ M3HCKBAHMATA Ha TEXHHYECKAaTa creuu(pMKalus NpeaiaraHoTo
peweHre ce Ga3upa Ha CTaHHAPTHA penauvoHHa Oa3a manhu PostgreSQL, xoaTo nokpusa
CbBPEMEHHHUTE CTAHAAPTH 3a 0a3H NaHHU OT BUCOKO HUMBO, 2 ChLIEBPEMEHHO € ENAHMHCTBEHATA
nopobHa ©Ga3za, KOATO HE M3WCKBAa JMLEH3M 3a csowre Enterprise Bepcuy. Texyiuara
ummneMenTauus Ha SQL B PostgreSQL otrosaps na crangapra ANSI-SQL: 2008, Toii uma
MbJIHA MTOAAPBHXKKA 33 NOAUNHEHHTe ( BKIIOYUTENHO NOA-cenekuuy B knaysata FROM), read-
committed ¥ cepuanu3MpaHn HUBA Ha M30JalUMA Ha TpaHzakuuuTe. M noxato PostgreSQL uma
HafbJIHO PEJALIHOHEH CHCTEMEH KaTanor, KOHTO caM no cede CH NOoUTbPKa MHOKECTBO CXEMHU
Ha 0a3a RaHHM, HENOBHAT KAaTaJol € AOCTBbIeH ¥ 4pe3 MHGOPMALMOHHATA CXeMa, KaKkTo €
nepunupano B SQL crannapra.

[lpeanarauure cpenctea ot u3bpanoro CYBJl 3a ocurypsBaie Ha LAJIOCTHOCT Ha
RAaHHUTE BKMOYBAT (KOMOHMKMPaHH) TbPBUYHU KIIOUOBE, YYKAH KIIKOUOBE ¢ OrPaHHYaBaILH 1
KACKaJHH aKTyaNu3alUru / U3TPUBaHKA, TPOBEPKA Ha OrPAHHYEHNUATA, YHHUKAIHH OrpaHHYEHMS,
He-HyJeBH orpanuyeHus. [Ipu MoaennpaneTo Ha AaHHKTE 1 Ce U3MOJ138a NOAXOA, FIPH KOWTO
ITbPBUYEH KJIFOY 32 BCUYKM TaOlUUM € CHCTEMHO FeHEPUPAH YHUKAJIEH MASHTH(UKATOP OT ThI
BIGINT (serial B TepmunuTe Ha PostgreSQL). Toea kacae Bcuukn Tabnnum B cucremara 6e3
H3KJTFOUEHHE.

Peanuzauusnta Ha oOpBbiNEHHATa OT CTpaHAa Ha MPUIONKEHHETO KbM 0a3zara JaHHH
(DataAccessLayer) ce usnomssa nnargopMata Entity Framework Core, Bss BbnpocHaTa €
peanusupad T.Hap. lazy loading noaxon xvM 3apexnanero Ha naHnu ot CYB/I. Toea 03HauaBa,
4€ OTAENHHTE CBOMCTBA HA nadeH OusHec 00ekT 1 0COOEHO T.Hap HABMTALIMOHHHU CBORCTBA Ce&
n3yuTaT or 6azaTra HAHHHM CaMO Npu HEOOXOAMMOCT, a HE NPH BCAKO MHHLMANM3UPAHE HA
obexTa.

Ocsen ToBa M3Opanara CYB]] nperocrassd MHOXECTBO PasUIMPEHWS M PASLIHPEHU
¢yukuuu. Cpen  ynobcrBata ca  KONOHHM 33 aBTOMATH4YHO  YBENHYABAaHE  Ypes3
nocneposarenHocTh, LIMIT / OFFSET no3ponsiBa BpbiaHETO Ha KOMIUIEKTH 338 YaCTHYHM
peayatati. PostgreSQL noamepxa KOMOMHMPaHHM, YHMKaJIHK, YaCTHYHU U (QYHKUMOHAIHU
HHISKCH KMNIEMEHTHPaHH Ha Gazata Ha B-tree, R-tree, hash unn GiST.

Unpekcst GIST (Generalized Search Tree) e ycnBBpUIEHCTBAHA CHCTEME, KOATO
o0eaMHABA LWIHPOK HAOOP OT PasJIMYHM AITOPUTMH 33 COPTHPaHe M ThbPCEHE, BKIHOYUTENTHO B~
tree, B + -tree, R-abpBo, 4aCTH4HO CYMHpaHH IbPBETA, KJIacHpanu B + -trees u MHOTO IpyrH.
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Toll cvl0 Taka OCHUTYpsiBA MHTepGeHC, KOHTO TNO3BOABA KAaKTO CB3LABAHETO HaA
NIEPCOHANM3UPAHY THIIOBE JAHHH, TAKA H PA3LIMPAEMHUTE METOH 3a ThpceHe. [1o To3u HauuH
GiST npennara reBKaBOCTTA Ia NOCOYBA KAKBO CE CHXPAHABA, KaK C& ChXPaHsBA M Kak fa ce
AeduBMpaT HOBU HAYHHM 32 THPCEHE YPe3 HEro - HaMMHM, KOWTO NaJIey HAIXBBPJAT Te3H,
NPENIAraHy OT CTAHAAPTHOTO B-tree, R-tree w ocrananuTe anroputMn 3a 0010 THPCEHE.

GiST cnyxu kaTo 0CHOBa 32 MHOTO MYGAWYHM BPOEKTH, KOUTO H3noa3BaT PostgreSQL
kato OpenFTS n PostGIS. OpenFTS (Open Source Full Text Search Engine) ocurypssa
OHNAMH WHACKCHPAHE HA JaHHM M 3HAYeHHE Ha KJIACUPAHETO 3a TbhpCeHe Ha 0a3a AaHHu
PostGIS e npoekr, koifto nobaBa nommpwikka 3a reorpadeku obextn B PostgreSQL,
NO3BOJIABAHKM My Ja €€ H3MON3Ba KATO NpPOCTpaHCTBeHa Oasa JaHHM 33 reorpadcku
undopmauuonnn cicremu (GIS), nono6xo Ha SDE sa ESRI win Ha Spatial paswunpesne Ha
Oracle.

Jpyrute ROMBIHMTENHH QYHKUMH BKIIOYBAT HACAENsBaHE HA TAONHLIM, CHCTEMHM 3a
npaBuna u cubutus B Gazata nannu. Hacnepssanero Ha Ttabnnuara nocraes oBexTHBHO
OpPHEHTHPAH NOAXOA BHPXY Cb3JIaBAHETO Ha TabNHLaTa, KOETO NMO3BOJABA HA AU3AMHEpHTE Ha
Ga3u naHHM A2 M3BNMYAT HOBH TalauLM OT APYrH TAOGMMUM, KaTO T'M TPETUPAT KaTo GasoBH
iacose. Owe no-nodpe, PostgreSQL noanbpika eAHOBPEMEHHO ¥ MHOXKECTBEHO HACACASBAHE
Ha Tabnuum.

Cucremara 3a npasuna (Rules), HapruaHa ouze CHCTEMA 3a MPEPA3TIEKAAHE HA 3AABKH,
MO3BOJIABA HA Au3aiiHepa Ha Oasara JaHHHM [a Cb37aBa NPABHIA, KOMTO WAEHTHPHMLMpAT
KOHKDETHH Ofepauuu 3a naaena Tabiuua wuav M3riel M AMHAMUYMHO FM TPEBpbina B
AITEPHATUBHH ONIEPaUMH, Koraro ce oOpaboTsar,

Cucremata 3a CHOMTHR € cHCTEMa 33 MEXAYNPOLECHA KOMYHMKALIMA, B KOATO
CHOOLIEHUATA H CHOUTHATA MOTAT Aa CE IPeNaBaT MEXAY KJAHEHTHTE Ype3 komanauTe LISTEN
u NOTIFY, no3BoisiBally KAKTO MPOCTA KOMyHHKAaUMs OT THN peer to peer, Taka u
YCBBBPLICHCTBAHA KOOPAWHALIMA Ha ChOWTHS B 0as3aTa naHHW. Thil KaTO H3BECTHATA MOTAT Aa
ObaaT W3gaBaHK OT TPUIEPH M ChXPAHEHH NMPOLEAYPH, KiueHTHTE Ha PostgreSQL morar na
Habmonasat cbOKTHA B 0a3aTa faHHM, KATO HATIPHMED AKTYaIH3aLMH Ha TaOlHLH, BMbKBAHHA
WK U3TPUBAHUSA, KOTATO C€ CYYBAT.

PostgreSQL npennara Habop OT B3aMMHO HE3aBHCHMM KOHIUETILIMH 33 OCBHLIECTBABAHE
Ha peryMkauus Ha AaHuure. Te Morar 1a Ce U3NOA3BaT KaKTO CaMOCTOSTENHO Taka M
KOMOHHHPAHO.

¢ Tpurep-6asupaHa penjanKaLys - TA3U TEXHHUKA € OCTAPANA M HE C€ H3TION3BA.

» Log Based Replication — Mexay cbpsbpuTe ce Npexsbpiia Takasa HHGOPMALINS, KOSITO
OMHCBAa MPOMEHHTE B JAHHUTE M TaKA MM MHA4Ye Ce Ch3JaBa U cbxpaussa B WAL
daiinose.

» WAL-File-Shipping Replication (uin penukauus Ha Gasara Ha (aiinoBe) o3nayaBa
IPEXBbP/IAHE HA HAMBJIHO NOMbIHeHH WAL ¢aiinose (16 MB) ot enuH copBbp Ha apyT.
Ta3su TexHUKA HE € MHOTO €JIEraHTHA M € 3aMEHEHA OT NOTOYHA PEIUTMKALHA.

e Streaming MM NMOTOYHA PEILIMKALMA O3HAYABA MPEXBHLPJIAHETO HA PETHCTPALMOHHY
3anucH ot 101 Baiina (MHGOpPMaLMA 32 eAHHUYHE TPAHCAKUMA) OT OCHOBHHUS CHPBHD BbB

sropHuHHs npe3 TCP Bpb3ka. ‘\\\
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BbB ¢usnueckn Qopmar npexsbpreruTe 3anuch WAL umar cbiara cTpykrypa,
KakBaTo ce u3nonssar B WAL daiinosere. Te oTpasasar crpykrypara Ha daiinosere Ha 6azara
AaHHH, BKAIOYUTETHO ONOKOBHM HoMepa, uidopmauusa 332 VACUUM u ap.

JloruueckusT popMaT Ha konupaHe/nAekoarpaHe Ha WAL 3anucure e B abCcTpakTeH
dopmar, KoiiTO ¢ He3aBUCHM OT sepcuu Ha PostgreSQL w xapnyepnu naargopmu. Tosa
NO3BOJIABA PETLUIMKALKA NIPU ChPBBPHU C Pa3auyuHU BepcuM Ha PostgreSQL

ITpu acMHXPOHHATA PENAMKALIMA JAHHKTE Ce NMPEXBBPIAT Ha APYT BB3EJ, 0e3 Aa ce Yaka
NOTERbPXHAEHHE 33 NONYYaBaHeTo My. IIpH CMHXPOHHA PENUIMKALINS NPEXBLPIATHETO HA JaHHU
yaka - B cayqait Ha COMMIT - noTebpxiaeHue 3a yonewnara i 0o6pa0oTka B pexuM Ha
FOTOBHOCT.

Apxutextypara Master / Standby npeactaBasiBa TONOMOTHSA, B KOATO €AKMH MJIM MHOIO
BB3/IM HA TOTOBHOCT NOJIy4aBaT AaHHH 33 NPOMSIHA OT €/IWH [VIABEH Bb3eN. B TaknBa cuTyaunn
BB3JIHTE B PEXUM HA NOTOBHOCT MOTaT Ja BB3MPOM3BENAT MONYYEHHTE AAHHU RO APYTH Bb3H,
TaKa ue Te €a IMaBHK U B PEXHUM HA N'OTOBHOCT €HOBPEMEHHO.

Apxurektypata Multi-Master 0603Ha4aBa TOMOJNIOTHA, NMPH KOSTO €AMH MJIH MHOIO
Bb3JI4 B PEKUM HA FOTOBHOCT NOJYYaBAaT AAHHU 33 NPOMSIHA OT MHOTO ITIABHH Bh3JIH.

8.2.11. llpeanoxenne 3a WMIBLPHIBAHE HA EKCAHCBEH OeKbN HA JAHHH OT
HinbanuTe R

M3nbnuutenst we peanusupa cicreMmen npouec {cron task), xoifTo na u3BBpluBa
exenneseH Oekbn Ha cuCTeMaTa, Aa Cled npasuaHate pabora na komnonenture (health
check), na cnxbupa uHGOpMaLNs 3a napaMeTpUTE Ha GHLP30AEHCTBUETO HA KOMIIOHEHTHTE, B
Clydall Ha rpemika TpPM M3NbJIHEHWETO Ha €XENHEBHMs OeKbl, aAMHHUCTPATOPHTE HA
cucremara 1 M3nbiHATENST e 6bAaT YBEAOMEHH N0 eNEKTPOHHA NOINA, CEX KOETO EKMITLT
Ha M3nmbnHuTesa e u3BbPmM pHyHO OeKbila ¢ H3N03/BaHE HA kOMaHAa pg_dump dbname >
outfile.

EskenneBHNsA 6eKbN H3BBPUTBAH OT ABTOMATU3UPAHUs IPOLIEC Lue PABOTH HA NPHHLMNA
na Continuous Archiving and Point-in-Time Recovery (PITR) — To3u HausH 3a apXHuBHpaHe ce
basupa Ha cb3nasane Ha 6a308 Gexsn (base backup), KOHTO ce H3TOA3BA KATO HAYANHA TOYKA
Ha BEpHra OT ChCTOAHUA Ha 5a3aT2, KbM KOMTO CHCTEMATa MOXE a ObAe BBL3CTAHOBEHA BbB
BCekM MoMmeHT. Criex chanasane Ha GasoBus apxus ce apxusupar camo WAL daiinosere,
KOHTO CbXPaHABAT JjIOTa Ha TPaH3aKLHKUTEe HA cucTeMara. [1o To3u HauuH Gexbrna Moxe na ce
M3MbIHABA MAKCHMANIHO 4ecTo ¥ 0e3 fa ce u3pasxolBa AMCKOBO MPOCTPAHCTBO 33 ITbjeH
Oexbn, a Mopaau BB3MOKHOCTTA 3a MAKCHMAHA YECTOTA HAa OEKBINTE Ce €TUMHHHUPA
NOTEHUHANHATA BB3MOXHOCT 32 3aryda Ha JaHHHUTE OT MOCNEAHHA BEKbII, KOSTO ChLIECTBYBA
upy Hopmaien dump Ha Oasara, KOHTO HE MOXE Na C€ H3NBIHABA TOJKOBA YECTO.

8.3 leiinocr 1: Hspaborsane Ha codryepua niardopma na undopmMannoHHara
CHCTeMa

8.3.1. OnHcanue Ha AeHHOCTTA /
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HHbpopmalmoHHATa CUCTEMA 3a OTYMTaHe Ha onacHU OWTOBH OTNagbUM Hie Obae
pa3paboTeHa Taka, 4e 1a OTYNTa KOJHYECTBOTO, BHAA Ha NPENaBaHUTE OTIAAUM JIHLETO, KOETO
Td Npeasa M AKLETOo, KOeTO ru mpuema. JlocThbn X0 Hes L€ MMa OT AAMHHACTPALMKHTE Ha 22-
Te LeneBH OOIMAY, BKIIOYHTENHO S-Te MUJIOTHU LEHTHPa 32 €KOIOorocso0pasHo cebupate u
BPEMEHHO ChXpaHeHHe Ha OnacH# OHTOBM OTNaabLM, 0OCHYXBalK Te3u OOIIMHH, KAKTO H OT
opranusauusaTa Ha Beanoxwrens. [Inardopmara e noanbpxa enHoBpeMeHHaTa paboTa Ha
MHOXECTBO MNOM3BATENAM M OOCTaBYMLUK HA MHGOpMALMs (BKN. JMHHUMCTPAnMK) 4Ype3
(dYHKUMOHMpPAHETO CH BbB BHPTyanHa cpeja, e Obae I'bBKAaBAa M IE WMa OMUMA 33
pasiIMpsiBaHe HAa Bb3MOXHOCTUTE — BKIIK)YBAHE HAa BCHUkH oOmuuM B Penybanka brarapus, B
T. 4. H CbOTBeTeH Opoit muomanaky (He no-manko or 50) 3a cvOMpaHe Ha onacHu OuToBH
OTnaabLH, 00cnyXBally Te3: OOLIUHMY.

8.3.2. H3HCKBaHHA KbM H3INbLJHEHHE HAR ZeHHOCTTA

3agaua 1.1. HipaborBane HA TeXHNYECKHTE XAPAKTEPHCTHKY HA codTvepHaTs
maardopmMa HA cHCTemMAaTa

Crneunduxanuure Ha copryepHara muardhopma uie ChabPKaT;

e IIpoexTen NAaH, BKI. MIAH 32 yNpasJieHHe Ha Ka4YeCTBOTO U PUCKOBETE,
Cneundukaums Ha M3HCKBAHUATA — QYHKUMOHAIHH W HEePYHKUHOHaNHH W
Cneuntnkauus Ha NOTpeOUTEACKH Cy4an

[TporoTnny Ha norpeduTenckute HHTEpdeNcH 3a BbBEKIAHE HA JAHHH,
CodyepHa apxuTekTypa;

Huppacrpykrypen mogen,

Mozen Ha JaHHUATE Ha JIOTHYECKO HUBO,

OnucaHye Ha BCUHKKM M3TOUHKMLM HA JaHHU 33 XPAaHWIHILETO OT HAHHW
Monen 3a 3apexnane Ha nanHu (ETL npouenypu)

Monen Ha NaHHHTE B XPaHUIIHILETO 3a OaHHH - datamarts

TecToBu mopen.

Crieundukanms Ha W3MCKBAHUATA — QYHKUMOHANHM ¥ HEQYHKUMOHANHM, KOSTO INE
OTIMLUE ACHO W HEABYCMMCICHO H3ITbJHHMH M3MCKBAHMA KbM CHCTEMATZ, OPUEHTUPAHU KBM
M3ITbIHEHUETO Ha HeMHHMTE uead. Ts e mame BBL3MOXHOCT Ha Bbanoxurens na sanmmaupa
H3HCKBAHHATA. HM3HCKBaHusATAa i11e €a OMUCAHM CTPYKTYPHPAHO, TAKAa Y€ N2 € BB3MOXHO
YIIPaBJEHHETO Ha [IPOMEHUTE B THAX.

Crneundurauusra Ha DOTPeCUTENCKUTE CIyYaH LI ONULIE CIEUU(PUIHUTE H3UCKBAHMS
3a B3aUMOZECHCTBUE HAa noTpeduTENnuTe CHC CHCTEMATA, BKIIIOWHTEAHO APYrH cucremu. Llle
Obae naneHa Bpb3ka MeXAY MOTPESUTENCKUTE CTy9aH H CTPYKTYPHPAHUTE U3HCKBAHMSA.

[MporoTnnuTe Ha notpebutenckute MHTEpdeENcH 3a BBBEKIAHE HA JAHHM IUE Ce
Cb3JaHaT CbC CPEACTBO, KOETO MNO3BOJABA CBH3NABAHETO HA AMHAMMYHH [POTOTHIIH.
INpoToTHnuTe Ha MOTpedUTENCKUTE MHTepdeiicu Ime AAKAaT BH3MOXKHOCT 33 M3CJICABAHE HA
ynobcTBoTO Ha paboTa ChC cHCTeMaTa. MeToaMKara 32 NpOEKTUPaHe Ha NOTpedWTencKus
nuTepdeiic B T. 8.1.3.4. Ha npeNNOXEHHETO.

CodryepHara apxuTeKTypa L€ OTTOBaps HA LEIIUTe HA CUCTEMATa H 11e Gbe Gasupana
Ha CbBPEMEHHUTE TEHACHUMK 3a paspaboTka Ha 0a3u JaHHH — U3NOJ3BAHE HA APXMUTEKTYpa
opueHTupada kbM ycnyrure (SOA). HHppacTpyKTYpPHMAT MoOaen i€ oOTroBaps Ha

74 ) Ctp. 226 ot 259

e 4 e

U

[/



AN

BULGARIAN-SWISS COOPERATION PROGRAMME
BbNFAPO-LLIBEAUAPCKA NPOFPAMA 3A CHTPYHUYECTBO

codpryepHaTa apXUTEKTYpa, L€ N1aBa sCHA KapTHHA 32 MbBKABOCTTa H PaslLUpPSEMOCTTAa Ha
CUCTEMATA.

MozneasT Ha 3apexnaHe Ha JaHHH M€ ONMCBA HEOOXONMMHUTE NpPOLUEAYPH 3a
3aXpPaHBAHE HA XPAHMIUILETO Ha AaHHU. Tesw TMpoUeaypH BKJIIOYBAT W3BJIHYAHE,
TpaHchopMauMa ¥ 3apexaHe Ha JaHHUTe. MOrar Aa ca BbTPEIIHY M BbHIIHHU 33 CUCTEMATA.
[HoaxoawT 3a peanusauus Ha 3apexiaHero Ha xaHHd (ETL) e omucan B T 824, or
NpeaNOXEHNETO.

Tecrosust MOJEN me CbABPXKA MOAXOAA 33 NPOBEXKJAAHE HA TECTOBETE, BHAOBETE
TECTOBE, KAKTO M NbpPBOHAaYaNHa cnelMQHKALKS HAa TECTOBUTE Ciyuau, DasupaH Ha
Cneuydukauus Ha U3NCKBAHUATA — QYHKUIMOHANHH ¥ Hedyrkuuonanwn ¥ Cneundukanusra
Ha NOTpeOUTENCKUTE Cly4aH, KaTO OMHIIE Hali-MalkO KPHTEPMMUTE 32 TIOCTMraHe HAa BCAKO
uznckeane. IIbnHaTa cneundukanus Ha TECTOBUTE Clydau TpsAOBa uie ce npenane 3aeaHo ¢
npenaBaHe Ha NeMO Bepcus Ha codryepHara NMuaTgOpMa Ha CHCTEMATa 32 MpHEMaHe npeau
TECTBaHETO Ha TepeH. Meronukara 3a TecTBaHe Ha cucremara € onucaHa B T. 8.1.6. Ha
NPeaNOKEHHETO.

3anaua 1.2, H3paGorBane Ha codryepHaTa niaardhoepma

Usnsnnurensar e cGopMupa eKHI OT CIIELHMATNCTH, KOHTO Aa pa3paboTaT BCHYKHMTE
MoaynH Ha cuctemara. Toea npeanonara ycnopeasa paboTa Ha pasIMuHA €KUNH NO Pa3fiudHH
MOAY./TH/€NeMEHTH Ha codTyepa HA CHCTEMATA.

CodTyepbT Ha CHCTEMATA WEOCUTYPABA CIEAHHTE OCHOBHH (DYHKLIMOHANHOCTH:

8.3.3. Cwnbupane, 3apexxaare, 0prauM3auMs H CbXpaHsiBAHe HA AAHHM

a) Cobupane

Cucremara me ¢bOnpa JaHHU 33 IPUETUTE OMACHU OMTOBH OTHAABLM HA S-T€ THNOTHH
OOIUMHCKY LIEHTHPA, KAaKTO M IUIOAKKMTE, KOWTO 1€ OBbAAT BKIHOYEHH NOMBIAHUTENHO KbM
CHCTEMaTa.

Cbulo Taka me Moxe [a Ce ONHILIE ArperaTHOTO ChCTOAHWE HA OMACHHTE GUTOBM
OTNagbLUH — T€4YHH, TBLPAH, ra3000pa3Hob noja HamArane. 3a Tasu Leh LIE ce peau3upa envuH
OT CNIE/IHMTE HAYHHU Ha CbOMpaHe U 3apeXXIaHe Ha JaHHH B CHCTEMATa:

e UYpes zapexnawe Ha ,nA0ckd ¢aitoBe” NO NOPEIBAPUTENHO OMPEAECICHH
cneundpuKanyun Ha TaHHKUTE B THAX,

e UYpes nNbpBOHAYANHO 3aPEXKAAHE M NOCNEABAIRO OOHOBABAHE HA HOMEHKNATYPH U
KJIaCU(PHUKATOPH, IO KOMTO LUe MOTAT A2 Ce MPEriekaaT JAHHUTE (,, H3MEPEHUA");

¢ Upes npexsapurento aedpuHnpany GopMy 3a BbBeXAaHE HA CTPYKTYPUPAHU JaHHU
OT KpalHu NOTPEOHTENHN Ha CUCTEMATA.

Ilpu 3apexgaHe Ha NaHHWTE we ce npexsuaar HeoOxomumure ETL npouenypu u
npoueaypy 3a HabmofeHHe Ha 3aPeNJAHETO W KOPEKTHBHH ACHHOCTH NpH OTKIOHEHHS.
Pewennero wme mno3sonssa asToMarusdpare Ha ETL npouecure, ™MoHwTOpunr 1\
agMuHHCTpaUus Haa u3nbaHerneTo Ha ETL npoueaypure. Onucanue Moxe na Obe HAMEPEHO "=
B T. 8.2.4. OT HACTOSAILOTO MPEANOKEHHE.
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0) CbxpaHeHHe Ha JaHHUTE B Oa3H JaHHK

3apexaaHeTO Ha NAHHHTE M MOCNEABAUIOTO MM CHXPAHEHHME ILE CE€ M3BBPUIM NpH
TIPAIATAHE HA CHbBPEMEHHUTE METOM 33 OPTaHU3aUMA HA RaHHU B Xpauuauwa ot ganuu (Data
Warehouse). Opranusaunsra Ha maHHnTe we Obae TakaBa, 4€ 4@ OTrOBAaps B MaKCHMMalHa
CTENeH Ha HYXWTE OT OTHETH H aHAJIM3H HA LEJERHUTE a]MHHHCTPALIWK M Bbanoxurens.

8.3.4. Anajm3 Ha JaHHHTE
a) CTaTUCTHYECKH aHANK3

Cucremara 1e JaBa Bb3MOXKHOCT 33 0a30BM QYHKIHK KaTO:

e (unTpUpaHe, CHIIOCTABSHE U KPOCUPAHE HA JTAHHHU MO ONPEAENEHH KPUTEPHH,

® [PEACTABEHU B TaOnuuM U rpaduky;

® H3UHUC/IABAHE HA NPOU3BOAHM HHAMKATOPH, AePUHHPAHH B aAMHHMCTPATHUBHMUA
nurepdeiic;,

® 3aM0)KEHO aBTOMATHYHO M3YWC/IABAHE Ha CbLCTABHHM /MHOTOMEDHM TOKa3aTelM,
HHOEKCH U KOEDHLINEHTH,

¢ M3YMCNABAHEC Ha HOPMAJHO pa3Npeae/eHue, NPOLEHTHO pasnpeneneHue, Apyru
craTHcTHYecKH 06paboTky,

®  KU34MCIIABAHE Ha TPEH/IOBE,

® pa3snpenesIeHH MO THIIOBE M CErMEHTH, 00001aBaHe U npernen Ha aeraiinu (Dnll-
down), Pivot Tabnuimy;

®  KOpenauHoHeH (aKTOPeH, CerMEHTALUMOHEH aHaIH3, XHCTOTPaMH.

CucTemara e ro3BoJiABa;

® EKCNOPT Ha JaHHM KbM BHHIIHH CHCTEMHU 33 CTATHCTHYECKH aHANINS,
® CbXpaHsBaHEe Ha TaONHYHM MAM rpaduuHO [pPEACTAaBAHE Ha DE3YNTATH OT
CTaTHCTHYECKH aHANTH3 33 NOJI3BAHE B JOKYMEHTH.

6) O6o012aBaHe U EKCIEPTEH aHAIM3 Ha NAHHUTE:

e BB3MOXHOCT 32 CHENMANHO YNBAHOMOLIEHH noTpedureny (MOCPEACTBOM
norpebutencku uHTepdeiic) na oGoOwaBaT U [aBaT EKCMEPTHH OLEHKH Ha
M3NBIHEHHETO, W3NOM3BAHKH CbOpaHHTE MaHHH 1O 3aJ0XEHHTe B CHCTEMAara
MHOMKATOPY, W3YHCAEHUTE MNPOM3BOAHH MHIWKATOpHM M J00aBeHH HOBH
MHJMKATOPH 33 JABaHE HA €KCMEPTHA OLEHKA C OITNER Ha 3aJIOKEHH KPUTEPHH 34
M3IbJIHEHHE, e(DEKTUBHOCT U ehMKaCHOCT;

3a Ta3u Len TpadBa Aa Ce NPeNBHAM Cb3AaBaHE HA BPB3Ka OT €NEMEHT/H OT CHCTEMATA
Ha HHAUKATOPUTC KBM eHeMeHT/H OT CHCTEMATAa Ha HHTCPBCHUUUTE.
e B®3MOXHOCT 3a aBTOMAaTHYHO H34MC/IABAHE Ha TIOKA3aTeAd WIIH EKCrepTHa
OLIEHKA.
o TIpunoxenue KbM HEPaPXMUHM OPFaHM3ALUMOHHM CTPYKTYpH unu oOXBaru Ha™
MOHHMTOPHHT. ' paduiHO NpeacTaBsHE,
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PyHKUMOHANHOCTTA e Obae peann3upaHa OT MOXyNA 3a CIIPaBKH, KO¥HTO wie Obne
peanu3upaH B CUCTEMATa, ONUCaH B T. 8.2.6.5. OT NpeanoxxeHHeTo

8.3.5. IlpeacrapsiHe Ha 00paboTeHH AAHHH B CIPABKH H 0T9ETH

HHdpopmMaLHOHHATA CHCTEMA LIe JaBa BB3MOXKHOCT 3a IpencrapsHe Ha obpaboTeHara
HHpopMmauna B rpabuyeH U Tabnuuen BuA. 3a TasM LUEN TH 1ME MOXKE A TEHEPUPA PA3NHUHH
BHROBE IOKYMEHTH KaTO — CIPaBxH, oT4eTH, fawbopau. e 6baaT B3MOXHH:

® CbH3AaBaHE Ha JOKYMEHT MO NpeaBapuTenHo paspaboteH mabioH;

¢ 3aMa3BaHE HA CB3AAACHUTE OTYETH ¥ aHAJIM3M B CHCTEMAaTa 3a YNPABJCHHE HA
AOKYMEHTH ¢ Habop OT npensapurenso aAepuHUpaHd aTpuOYTH W KOHTpON Ha
AOCTBIA,

e EKCIIOPT HA Cbh3AaAeHWUTE OT4YeTH 1 aHanu3u B Excel u PDF.

QYHKUMOHANHOCTTA e ObAe peanusupaHa KaTo 9acT OT MOIynNa 3a CIPaBKH Ha
CUCTEMATA.

8.3.6. ¥YnpasicHHe Ha NOKYMERTH
B neHTpanu3MpaHo JOKYMEHTHO XPaHU/IMLILE ClelBa [a CE ChbXPAHABAT,

e Bcouykn nocrenuiny $ainose, KOUTO Ca MbPBOMITOMHUIM Ha A2HHM, 3apeleHH B
CHCTEMATAa,
e XML HOKYMEHTM, MOCTHIIWAN B PEYNTAT Ha yeb ycIyraTe, ¢ KOMTO ¢e npenasar
NaHHY OT APYTH CHCTEMH,
e [Inockure dalinose, OT KOUTO Ce 3apeXaaT JAHHH,
¢ [TbpBOM3TOYHHLM HA JAHHU, OT KOUTO CE 3apeXaT JAHHU 4Ype3 MoTpeduTenckus
uHTepdeiic,
dyrkunoHaNHOCTTA We ObAe peanu3upaHa nojA GopMaTa Ha MOIYJ 34 YNPABJIEHME Ha
OOKYMEHTH, ONUCaH B T. 8.2.6.3. OT NpeaAnoXeHueTo

8.3.7. [Iarurafnna Kapra, nOpeacTABALA HHPOPMANHATA 10 TEPHTOPHAIHO
MECTOHAXOKIAEHHE
CucremaTta e no3BOJsABa 0a30BO WHTEPAKTHBHO NPEACTaBRHE HA IOKA3ATENH,
pesyaTaTd M HaHHH CHOPAMO MOAE/IMTE HA OTAENHUTE NJOWAAKM 32 CHOMpaHE HA ONACHM
6UTOBY OTHAAbUY, Ch3IANEHH N0 MPOEKTA HA BB3NOXHUTeNs. Peanmsauuara we ce dasupa Ha
moayna Jlururansa kapra, onucad B T. 8.2.6.4. OT NPeUTOKEHUETO

8.3.8. OnuT JI0F HA NEHCTBHATA ~ 3ANMHCH HA OCHOBHHTE 0NEPALIHH BBPXY BCHUKH
AOKYMEHTH H 00eKTH. BLb3MOXHOCTH 33 H3BJIHYAHE HA 3aNIHCH HA ONIepaAllUH
0 PA3THIHH KPHTEPHH.

CbriacHo TEXHUYECKUTE CICUM(PUKALUM, CHCTEMATA 1€ NOAABPKA CHCTEMEH XKypHal,
B KOWTO fa pEerscTpHpa BCHYKW CMCTEMHH CBbOWTHA, KATO OCHIYPH M MEXaHHM3bM 32
NPOCAEAABAHETO WM.

DYHKIMOHATHOCTHTE BbS BPbL3KA C BONEHE HAa CHCTEMEH KypHan we Obaar
peann3upaHu Nno CACAHUAS HaYMH. '
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BbATAPO-LLIBENLAPCKA NPOMPAMA 3A CbTPYRHUYECTBO

ie Obae Ch3AANEH CIIMCHK HA BBH3MOXKHHUTE CHOUTHS, KATO Ka BCAKO CbhOUTHE
ie Obte MPUCBOEH YHUKANEH HACHTHOUKALIMOHEH KO,
CHOUTHATA e ObAaT paspeneHd No KaTeropMH CrOpea pe3yaTar (yCneluHy,
HEYCNeIHY, IPELKH U AD.) H CNOpen TAXHATA KpUTHYHOCT, Beako cubutue e
noJyuyaBa KOJA OT KATErOpMsATa, CHOTBETCTBALLA HA XapAKTEPUCTHKUTE HA
CHOUTHETO.
BCHYKH CBOMTHS, BKAIOUYHTENHO CHCTEMHUTE TPELUKH, CbC CHOTBETHHTE HM
KOAOBE L€ OBAAT HOKYMEHTHPAHH B PBKOBOIACTBOTO Ha aAMHHUCTPATOpa Ha
CHCTEMATR,
me ObAe Cb3AALEH CHUCTEMEH XYPHAN Ha CLOMTHATA, KaTo 33 MAKCHManHa
HAAEKAHOCT i€ C€ U3MO0J3Ba POPMATa HAa ONEPALIHOHHATA CHCTEMA HA CHPBBLPA,
Ha KOMTO ce BOAM XKypHana (¢aiin nim cucremna basa nanun),
me Obae paspaboreH W nybiuMKyBaH METOL 3a OTpa3ssBaHe Ha CbOUTHA B
XKYPHaIa, KOMTO 1€ € AOCTBNEH 33 BCHYKH MOAYAH HA CHCTEMATA,
NP U3BUKBAHE HA METOIA!
O [AAaTara M 4achbT 1€ C€ NONbABAT ABTOMATHYHO OT ChPBbPA,
O  CHCTEMHHAT NPOUEC Uie C€ NOMbJIBA aBTOMAaTHYHO OT KJIKEHTA,
O KJIHEHTHT 3aQb/UKUTENHO Ule MOMABA BUI/XAPAKTEP Ha ACHCTBHE Y KOA
Ha cbOUTHETO;
© aKO CHOMTHETO € IpPellka, IGIHEHTHT 3aAb/DKHTENHO Lile NOaBa TEKCT Ha
cbOOLIEHNE 3a rpeluka;
© TpHU APYrH CHOMTHA, KJIMEHTHT LI€ NOJABA MOACHUTENEH TEKCT, KOraTo
€ Bb3MOXHO;
MPH YCIIELWIHA WM HEYCIIELIHA aKTyalH3aLus Ha CHCTEMHUTE HOMEHKNATYPH,
3a0b/UKHTEHO i€ C€ MOAaBa MHPOPMAalM# KbM METOAA 3a OTpa3siBaHE Ha
cbOUTHATA B KYypHana;
ute 6vae paspaboren nporpameH uHTepdeiic 3a nony4vasane Ha MHPOpMaUKs 3a
CbOUTHS, OTFOBAPAIUM HA PA3JIHYHU KPUTEPUH. TIEPHO, CHCTEMEH NPOLIEC, KOA
Ha CHOMTHETO, BHA/XapaKTep Ha NEHCTBHETO M TEKCT (CHOOLIEHHE 32 rpelnka
UnKM nosCHKTENEH Tekct). TIpu perucrpupate Ha HOBH CHOUTHSA, OTTOBAPALIH HA
3a[lAICHATE KPUTEPUH, MHPOPMALIMATA 32 TAX 1lE CE [T0]1aBa aBTOMATHUHO.
we Bbae paspaboren xMeHT Ha HHTepdelica 3a nonyyasade Ha undopMauns,
APEACTaBNABALL CMpaBka 3a ChOWTHA CMOpER MPEABHIOCHUTE KPUTEPHH, C
aBTOMATHYHO 0OHOBABaHE NPH HACTBHBAHE Ha HOBH ChOMTUA. CnpasBkaTa we ¢
AOCTBIIHA CaMO 33 AAMHHKCTPATOPH HA CHCTEMATA.
ute ObIe CH3ANEH KIMEHT HA HHTepdeiica 3a nomywasake Ha HHGopMaLms,
usnpamaul chOOLWEeHHs AO CleUHanHu noTpedurend APH HaCTbNBAHE HA
CbOHTHUA, OTIpEnesieHn 4pe3 NPEeaBHACHHUTE KPUTEPHM,

B MONyNa 32 anMWHUCTpHpane me Obae 3anoxeHa QYHKIMOHANHOCT 33

HAacTpoliKa Ha napamerpure, HeobxoaumH 3a paforara Ha mpoueca, U3npaiail
chODIEHHA 32 HACTHIIUAY CHOUTHA, 2 MMEHHO!
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