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JOKJIAT

OT KOMHCHSA, Ha3HayeHa cbe 3anoeex Ne 1170/16.05.2019r. va npod.n.ux.H. Cratu Ctates —
pextop Ha YHCC 3a npoeexnaHe Ha ofIiecTBeHa nopbyka, oTkpuTta npoueaypa no 3011 3a ckousane
Ha JOTOBOp ¢ mpeaMeT ,,JlocTaBka, HHCTaMpaHe, KOHPHUrypupaHe, TECTBAHE M NIOJAbPIKAHE Ha
CIIELIUATIM3NPAHA LIEHTPAJIU3UPAHA CUCTEMA IO KJIIOY HADOOP 3a pa6ota ¢
ToneMu JaHHH 110 POEKT ,,JIMruTain3alusa Ha HKOHOMUKaTa B cpesia Ha [onemu pannu® (JIAT D), Ne
BGO05M20P001-1.002-0002%

OTHOCHO: [IposeaeHa obliecTBeHa NOpBYKa, OTKpHUTa mpoueaypa no 3011 3a cximrownane Ha
Joroop ¢ mpeamer ,JlocTaBka, HHCTanupaHe, KOHOMrypupaHe, TECTBAHE H MOAXbPMHAHE Ha
CIIELIMAJIM3UPAHA LEHTPAJIM3BUPAHA CHCTEMA IIO[ KJIHOY HADOOP 3a pabora ¢
ToneMu JaHHM 1O NpoeKT ,,JIUruranu3auds Ha HKOHOMHKara B cpesia Ha [onemu namnu® (JIUTJI), Ne
BGO05M20P001-1.002-0002
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- YBAXKAEMH I'OCIIOJUH PEKTOP,

B uanwnHenue Ha 3anosen Ne 1170/16.05.2019r. ra npod.a.uk.H. Cratu CtaTeB — pexkrop Ha
VHCC 3a nposexiade Ha o61ecTBeHa opbuKa, OTkpuTa npouenypa rno 3011 3a cxmousaHe Ha JOrOBOP
¢ npeamer ,JlocTaBka, MHCcTanupaHe, KOH(UrypHpaHe, TeCTBaHE K  TOAABPXAaHE Ha
CITEHHMAJIMSUPAHA LEHTPAJIU3UPAHA CHUCTEMA IIOJ KJIIOY HADOOP 3a pabora ¢
TonemMu JaHHM 1O MpPOEKT ,,JIMrHTaNK3alMs Ha HKOHOMMKaTa B cpena Ha Ionemu panmu® (JIU[JL), Ne
BG05M20P001-1.002-0002“ cnex npoeeaeHH TPH 3aCelaHHd, KOMHCHATA JOCTUTHA JO CIEAHHAT
pesynrart oT paboTara CH:

JInero, OTTOBOPHO 3a MPOBEXTAHETO Ha obulecTBeHaTa nopbuka CaMyun Apnaja — Ha4allHUK
oraen “O0LECTBEHH MOPBYKA M THProBe”, MpU KOHTO ce cbXpaHsBaT o(epTUTe M Ipeiaje Ha
TpeficeaTes Ha KOMUCHATA C POTOKON crryiacHo 4. 48 aj. 6 ot III30I1.

Crnep nonyyasade Ha oepTHTE BCUYKH YIEHOBE Ha KOMHMCHATA MONMBJIHUXA JEKIapaliy no 4i.
103, an. 2 ot 3011 1 un.51, an.8 u an.13 ot IIIT30I1.
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KoMmHcHATa ycTaHOBM, 4e Ha 3ace/laHHeTO MpPHCBCTBAT YIBJIHOMOINEH IPEIACTAaBHTEN Ha
KOHTPAKC AJI — Sluko Baxuesanos u ynpaeutens va KOHCOPLIMYM BUI JHENUTA CUCTEMC
A33[% — Jlean Hosxkos. IIpencraBureny Ha cpeqcTRaTa 3a MACOBO OCBEAOMSBAHE HE NMPHUCHhCTBaxXa Ha
ny6IMYHOTO 3acefaHue.

KoMmucusTa OTBOPH MO peja Ha TAXHOTO INOCTBHIIBAHE 3alledaTaHMTE HENPO3PAYHH ONAKOBKH,
OIOBECTH TAXHOTO CBABPXKAHHE M NPOBEPH 3a HAJIHMYHETO HA OTAEIHHM 3aleYaTaHH IUIHKOBE C HANIIHC
"TlpepnaraHd LEHOBHM NapaMeTpH", clie]l KOETO Haii-Malko TpHMa QT HelHHTe 4WIEHOBe NOJNHCcaxa
TEeXHHYECKHUTE NPEANOKEHUA H NIJIHKOBeTe ¢ Haxnuc "[Ipeanarany ueHOBU mapaMeTpH".

Komucuara npeanokd Ha npucserBaigute mnpeactaButend Ha  KOHTPAKC AJl u Ha
KOHCOPLIUYM BHI' I[EfiTA CHUCTEMC 33/ a2 TOANHINAT TEXHHYECKHTE MPEITOKEHHT H
ruHkoBeTe ¢ Haanuc "lIpennarain USHOBH NapaMeTpy" Ha OCTaHAJNKTE YYACTHHLIH, KAKTO CIIC/IBA:

Hanmenosanue Ha dupmara

KOHCOPIIHYM EHT JEHTA CHCTEMC J33[0 — nauka ¢ nadnc "lIpednazanuu
yernosu napamempu” u mexnuyeckomo npednodxcerue 6Oaxa Hodnucanu om
yroaHomouerus npedcmasumen na KOHTPAKC AL — Huro baxuesarioa.

ITPAHM TEXHOJIO[DKHC EOOHN - nauka c¢ Hadwuc "IIpeonazanu  yeHosu
napavempu"” Gewe nodnucan om ynpasumenn na KOHCOPIJHYM BHT JEHTA
CHCTEMC J331 — Hesn Hogxos. Hpucvemeawume npedcmasumenu na KOHTPAKC
AN u na KOHCOPIJHYM BHI" JEHTA CHCTEMC L33/ omxazaxa 0a nodnmuuam
MEXHUNECKOMO NPEONO’CEHNE HA YUACMHUKA.

MHEMOHHKA AL — nauxa ¢ uwaonuc '"lpednazanu yenoeu napamempu” bewe
nodnucan om ynpasumens na KOHCOPIIHYM BHT JEHTA CHCTEMC J33 — Hdean
Hosgros, Hpucvcmeawume npedcmasumenu na KOHTPAKC AJ u na KOHCOFPLIHYM
BHI AEHTA CHCTEMC J33[ omraszaxa 0a noORuuam mexuudeckomo npednodcenue
HA YYACIHUKA.

KOHTPAKC ALl — nauxa ¢ naonuc "Ipednazanu yenosu napamempu" beute noonucan
om ynpasumens na KOHCOPLIHYM BHI" JEHTA CHCTEMC [33[] — lesn Hosexos.
Hpucvemsawypuam npedcmasumen na KOHCOPI[HYM FHI” JIEHTA CHCTEMC 334

omxKa3a 0d NOONUUE MEXHUNECKOMO npeaﬂomenue HAQ YHacmAEuKA.

IIyGnnynaTa 9acT OT 3aceJaHHeT0 HA KOMMCHATA NPHKJIOMH ¢je[l HIBLPUIBAHETO Ha
rOpHHTE AeiiCTBHS.

Komucusara pemrn aa npoaAb-KH CBOATA paGoTa Ha 3aKPHTO 3aceJaHHe, HA KOETO Ja
pasriena noxymenTHTe mo 4. 39, an. 2 or IIMI30I0 32 cLOTBETCTBHE € H3HCKBAHHATA KbM
JHYHOTO CHCTOSIHHE H KPUTEpHHTE 3a n0a060p, NOCTABEHH OT BBIJIOMKHTE/IH, (IPH KOETO YCTAHOBH
CHEAHOTO:

1. OTHocHO WhpBaTa nogagena odepra ot KOHCOPIMYM BHUI' JEUTA CUCTEMC
A331

B npencrapeHUTE OT yJacTHHKa JOKYMEHTH no 4. 39, an. 2 or ITII30II, xoMHcHATA YCTAHOBH
JIUNCA, HENMBJIHOTH WIM HECHLOTBETCTEBHE HA MH(OpMALMATa, BKIIIOYHUTENHO HEPEJOBHOCT HIH
¢akTHyecKka rpemka, Wil HeChbOTBCTCTBHE C H3HCKBAHHATA KbM JIHUYHOTO CHCTOAHUE UIIH KPUTEPHHTE 34
noxdop NOCTaBeHH OT BB3NOXKHTENsA, KaKTO cle/iBa:

-  VyaCTHHUKBT € IpeicTaBui B ceoaTa odepra eauncteeno 3 6p. eEEJJOIT nva KOHCOPLIMYM
BUT JJEATA CUCTEMC J33/[. CrraacHo ui. 67, an. 6 ot 3011, KOrato y4acTHUKST € 0GeIHHEHHE,
koero He e puamdecko Jmle, EEIOII ce nomaBa or BeeKH OT YYACTHHLHTE B 00€IMHEHHETO, B
cnyyas ot CEKIOPUTH COJIIOIIBHC MHCTHUTIOT EOOM U IEPCH OO/I. I1pu HeobxoaumMocT oT
JeKnapupase Ha 00CTOATENICTBA, OTHOCHMH KbM obeaunenneto, EEJIOIT ce nopara u 3a 06eAMHEHHETO.

Npenena xoHCTATAHMTE HAOPABEHH OT KOMMCHATA, Ha OCHOBaHMe wi. 54, an. 9 BBB
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Bpb3ka ¢ al. 8 or IIII30II, yyacTHUKBT Moxe ga npencraBn Ha KomucuaTa HoB EEJOII u/nim
APYrH OOKYMEHTH, KOHTO CHIBLP:KAT NpOMeHeHa H/HAH AOObJIHeHAa MHJopMalHs B CPOK d0 5
pabdOTHH JHH OT HOJIYYABAHETO HA MPOTOK0JIA. JONBLINHTEIHO NpeacTaBeHaTa HHPOPMAIHA MoKe
Ja oO0xpama H $akTH H 00CTOATEICTBA, KOUTO €A HACTBHINAN cJed KpaifHHA CPOK 32 MOJIy4aBaHe
HA ofepTH 33 YUACTHE.

2. OTHOCHO BTOpaTa noaafgena odepra ot [IPAMM TEXHOJIOJXKUC EOOJT

B npeacTapeHuTe OT YUAacTHHKA JOKyMeHTH o ui. 39, an. 2 or [T[I30I1, koMHcHATa YCTaHOBH
JMNCA, HENBJIHOTH WIH HECBhOTBETCTBHE HA MH)OpPMAUMATa, BKIIOYHUTENHO HEPEIOBHOCT HIH
q)amnqecxa rpeiixa, Hii HECbOTBCTCTBHE ¢ N3HCKBAHHUATA KEM JIHYHOTO CBCTOAHHC WJIH KPHTEPUHUTE 3a
HO,H,GOP IMOCTABCHH OT BB3NOKHTENA, KAKTO ClIeABa:

- V4acTHHKBT € NpeACTaBHi B CBOATA OepTa CIHCHK — ONHC HA MpefCTaBEHHTE OT YYacTHHKA
JIOKyMeHTH 1o obpazel. B Hero e nocoyeHo Hanuuue Ha CD. ¢ EEJIOIT no obpazsew. [Ipu pasrnesxxaane
Ha NOKyMeHTHTe B odeprara Ha YYacTHHKA, KOMHCHATa He ycraHosd Hammume Ha CD ¢ EEHOII no
obpaseu. Coraacro un. 67, an. 1 or 301, npu mopasaHe Ha 3asBneHHe 3a ydacTHe WIH odepTa
YUACTHHKBT HeKNapHpa JucaTa Ha OCHOBAHHMATA 3a OTCTPaHABAHC H CHOTBETCTBHE ¢ KPUTEpPHUMTE 3a
noxdop upes npeAcTaBsHe HAa eAHHEH eBponeiicky NOKyMeHT 3a odmecTsend nopryuxu (EEJIOII). B rero
¢e NMpeJocTaBs ChOTBETHATA WHGOpPMAIKMA, H3UCKBAHA OT RB3JIOKHTENA, H CE NMOCOYBAT HALMOHAJIHUTE
0a3H JaHHH, B KOHTO C€ CBABPIKAT JIEKIIApHpaHHTE OOCTOATENCTRA, MTH KOMNETEHTHHTE OPraHH, KOHTO
CBIVIACHO 3aKOHONATEJICTBOTO Ha JbpXKAapaTa, B KOATO KaHAMAATHT MJIM YYACTHHKBLT € YCTAHOBEH, ca
IMBXHM A2 NpenocTaBaT HHpopMauusa. ENMHHUAT eBponeicku NOKYMEHT 3a OOLIECTBEHH MOPBYKH Ce
NpeJoCTaRs B eJleKTPOHEH BHX 110 ofpa3el, YIBbpJIeH ¢ akT Ha EBponeiickaTa KOMHCHS.

IIpegBHa KOHCTATALNHTE HANPABEHH OT KOMHCHSITA, HR OCHOBaHHe 4. 54, aa. 9 BeB
Bpb3Kka ¢ ax. 8 or IIM30II, y4acTHHKBLT Mo:ke Aa npeacTaBH HA Komucusita Hos EEJIOIN uw/nau
APYrH NOKYMEHTH, KOHTO ChHIBP/KAT NMpPOMeHeHAa W/HWIH jJonbaHeHa uHdopmaunus B cpok g0 S
pabOTHH XHH OT NOJYYABAHETO HA MPOTOK0/1a. JJONBIHATEIHO NPeACTABEHATA HHPOPMALTHA MOXKe
aa obxsama ¥ gakTn 1 06CTOATEICTBA, KOUTO €4 HACTBHIIHJIM cJel KpalHHA CPOK 3a NOJy4aBaHe
HAa 0epPTH 32 yyacTHe,

3. OrrocHo Tperara nogaaena opepra or MHEMOHHMKA AT

B npexacraBeHHTe OT YHacTHHKA HOKYMeHTH no wi. 39, an. 2 ot [III30I1, xoMucuaTa ycTaHOBH
JMICA, HENbJHOTH MM HECHOTBETCTBHE Ha HHPOPMAIMATA, BKJIOMHTEIHO HEPEAOBHOCT HIIH
daxkTHyecKka rpelka, Wil HEChbOTBETCTBHE ¢ H3UCKBAHUATA KBM JTMMHOTO CBCTOSHUE HIIM KPUTEPHHTE 34
1'10,1160]) NMOCTABEHH OT BBb3AOXKHTEIIA, KAKTO ClIeJBA.

- B npexactapenua ot yuacrauka eEEIOII, UYacr III: OcuoBanMs 3a uskmoubane, Oyxsa I
CreuudyvHH HALMOHANHHM OCHOBAHHA 33 MU3KIIOYBaHe Ha BbIOpoc ,[llpumaraT nM ce CHELHDUYHH
HAUHOHAJIHH OCHOBAHMS 3a U3KIIIOYBAaHE, KOMTO Ca NOCOYEeHH B OOABISHUETO HITH B IOKYMEHTALATA 32
ofuiecTBeHaTa mopbuka?”, yyacTHHKa ¢ Jajl MOTpemHO oTroeop ,Ja“, Karo B CBIIOTO FpEME €
Nexnapupan NMrcara Ha Moco4eHuTe B obsBneHuero clieLM(HYHH HauwoHanHu ofcToATe!cTBA 3a
OTCTpaHsABaHe.

- B npencraeenus ot yuactauka eEEJIOIT, Yact IV: Kpureprn 3a noabop, 6ykea B: TexHHYeCKH
¥ TIpoheCHOHANHA COCOGHOCTH, YYacTHHKA HE € JOKa3all HajMYHeTO Ha MEepCoHal K/MJIM PhKOBOICH
CBCTAB C OIlpeseNeHa npodeconanHa KOMIETEHTHOCT, KaKTO CleBa :

1.1. PrroBouTEN Ha NPOEKTA, 3a KOHTO € HanHLe:
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. O6pazoBanne: MUHUManHa o6pa30BaTeNHa cTeleH ,,0aKanapsp® HIH eKBUBANIEHTHA B obNacTUTe
. | €XHUUECKH HayKu”, ,,IKkoHOMHKa" vl ,,[Ipupo/IHK HAYKH, MaTeMaTHKa U HHGopMaTHKa”, a KOraTo e
npuo6UTO U3BBH CTPaHaTa — B 00aCTH, EKBUBANEHTHH Ha TIOCOYEHHUTE;

. Homrsnuurenna keannduxauusa: Yenemso uzgspxad u3nut no PMBOK w/wnn Prince2 unu
€KBHMBAIICHT.

1.2. Munumym 1 Opoii HanuuHK cepTHhHUMPAHH CNELHANHCTH, 3a CNeAHATE 00nacTH:

- YNpaBneHHe U BHeIpPARAHE HAa XapAyEepPHU CHCTEMH OT MPOM3BOAMTENS;
- ,,Oracle Database SQL / Microsoft SQL Server” uiu eKBUBAJIEHT;

- LITIL Certificate in IT Service Management® HiM ¢KBHUBAICHT;

- Microsoft Certified IT Professional” unu ekBHBaneHt

- ,.Microsoft Certified Solution Associate (MCSA)” win eKBHBAJIEHT;

- ynpasneHHe Ha npoekTH — “PRINCE2” nnu exBHBaneHT;

- MpEXOBH TEXHOJIOTHH;

- ynpaBieHHE Ha JocThla g0 MpexaTa (Network Access Control nnu eKBUBaNEHT);

- TEXHOJIOrHs 3a 3allluTa OT NpoHHKBaHe - Intrusion Prevention System (IPS) niu ekeuBaneHrt;
- Linux MIH eKBHBANCHT CIELHAIHCT .

1.3.  Munumyum | 6poii HanMiIeH CHCTEMEeH aqMEHUCTPaTop (MITH Ha TOA00HA JUTBKHOCT CIIELHATHCT),
KOWTO CHCTEMEH aIMUHHUCTPATOP € CepTHOHULHPAH HIH € C IPEMHHATO 00yveHHe/TTOJIOKEH M3IHT ITPH
npouseoauTes/cepruduunpal LeHThp 3a o6yuenue no ,,Cloudera Administrator” unu exBHBajeHT, B
KOATO JeKJIapanus ce yrepasa, e upe3 TO3H CHCTEMEH afMHHHCTPATOp LIS Ce OCHIYPsABa PEAKUMA OT
CTpaHa Ha AOCTABYMKA NP pErUcTpalus/yBeJJoMIeHHe OT CTpaHa Ha BB3NoKHTeNA 3a NOBpeAara B
MHCTAIALMATA WK KoHDUrypauusTa Ha ynpasliseaius codtyep Ha Cloudera ra Hadoop wrsctepa
(1)K eKBHBAIIEHT).;

- B npeacrasenust ot yuactHuka eEEJOII, Yact IV: Kpurepun 3a moabop, Gyxsa B:
TeXxHHYECKH B TIpOeCHOHANTHH CIIOCODHOCTH, YYACTHUKA HE € JoKazal, ue pasnonara ChC CepBH3HA
fasa 3a oCBIIECTBABAaHE HA CEPBU3HATA YCIIYTa.

C nmucmo Bx. Ne 830/28.05.2019r. mpy:xecTBOTO € YBEAOMMIIO KOMHCHSATAa 3a HallHuHe Ha
NpOMAHA B CHCTABA Ha WICHOBETE Ha ChBETA HAa AUPEKTOPHTE, KATO KbM MMHCMOTO € MPHJIOKUI MOMBIHEH
enekrpoHeH EEJIOIT Ha HOBMA 4i€H Ha AWUPEKTOPHTE, YAOCTOBEPEHHE 34 AKTYalHO CBCTOAHHE H
JOKYMEHT 32 YITbIIHOMOIIIaBaHe.

IlpeABH] KOHCTATALIMHTE HANPABEHH OT KOMHCHATA, HA OCHOBaHMe 41 34, ax. 9 BLB
Bpb3Ka ¢ ai. 8 ot IMI30I], yyacTHUKSET MOKe a mpencTaBH Ha KomucHaTa HOB EEMOII n/nin
APYTH QOKYMEHTH, KOHTO ChABpPKAT NPOMEHCHA W/HJIH JONBbJIHEeHA HHpOpMAIHs B CpPoK A0 5
paGOTHH JHH OT MOJYU2BaHETO Ha NPoToKoIa. JIONBLIHHTENHO peacTaBeHaTa HH(OpMALHS MOsKe
xa ob6xBama ¥ GakTH U 00CTOATENCTBA, KOHTO €A HACTHINIM cJle KpaiiHug CPOK 3a MojayuaBaHe
Ha ofepTH 32 yyacTde.

4. OTHOCHO yeTBLPTaTa noaaneHa odepra or KOHTPAKC AJl

B npenctaBesuTE OT Y4acTHMKa AOKyMeHTH 1o 4. 39, am. 2 or III30II, xomucHATa HE
YCTAHOBH JIHIICA, HEIBJIHOTH WJIM HECHOTBETCTBHE Ha MH(OPMALIUATA, BIIIOUHTEIHO HEPEIOBHOCT UM
(paKkTHuecKa rpeiika, ujii HeChOTBETCTBHE C H3HCKBAHMATA KBM AMYHOTO CHCTOAHHME HIH KPHTEPHHUTE 32
NOAGOP NOCTAaBEHH OT BB3NOKUTENA.




C oryien FOPHOTO YMACTHHKET C€ JONYCKA 0 IIOHATATBIINHO YHACTHE B nIpoueaypara.

Ha BTopoto cu 3aceganue, KoMHECHATA NPOABLJKH CBOATA PaboTa B 3AKPHTO 3aceaHHe, KaTo
pasrjaena AONBIHRATENHO NPedcTABEHHTE JOKYMEHTH OTHOCHO CLOTBETCTEHETO HA YYACTHHKA €
H3HCKBAHMATA KBM JMYHOTO CLCTOSIHIE H KPHTEPHHTE 3a H0J00pP, IOCTABEKH OT BBL3JI0KATENS,
KaKTO CJIeABa:

1. VuactauksT KOHCOPLIMYM BUTI" IEUTA CUCTEMC JI33]1 B onpeieNeHns OT KOMHCHATA
cpok (met paboTHH AHH, CUMTAHO OT JATATa HA IOJly4aBaHE Ha IIPOTOKONA) € Jenosupan B ctasg 5002 Ha
YHCC nuncmo ¢ Bx. Ne 05 ot 20.06.2019 1., 10,40u4. ¢ npunoxen HoB eEEJTOII — 26p., XapTHeH HOCHTEN
Ha EELOIT —26p..

C mportokon Ne 1, KOMHCHATa YCTaHOBM JIMIICA, HEIBJIHOTH HJIH HECBOTBETCTBHE Ha
nHhOPMALHATA, BKIIOYMTENIHO HEPeOOBHOCT MIH (akTHYeCKa TIpellKa, HIM HEChOTBETCTBHE C
M3HCKBAHHATA KBM JINYHOTO CHCTOSAHHE HJIH KPHTEPHHTE 3a [OJ00p NMOCTABEHH OT BB3JIOXKUTENS, KAKTO
cejBa:

- VYuacTHMKBT e TmpeAcTaBHa B cBosita odepra eauHcTBeHO 3 Op. eEEJOII Ha
KOHCOPLIUYM BUT" JIEMUTA CUCTEMC J133]]. CeraacHo un. 67, an. 6 or 3011, xoraTo y4acTHHKBT
e oleauueHue, KoeTo He e ropuauuecko sauue, EEJIOIT ce nmojasa OT BCEKM OT YYACTHHIHTE B
obennnenuero, B cnydas ot CEKIOPUTH COJIFOUIBHC MHCTUTIOT EOO M TIEPCH OOM. Ilpu
HeoOXOAMMOCT OT AeKNapupaHe Ha ofcTosTencTsa, oTHocuMH KbM obeauHenreto, EEJIOIT ce nomasa u
3a 00e IMHEHHUETO.

Ilpeasux KOHCTATAMHUTE KOMACHSTA, HA OCHOBaHHe 4. 54, an. 9 BEB Bph3Ka ¢ aJ. 8 or
IIII30I1, nage BB3MOKHOCT HA YYACTHUKELT Aa npegcTaBi HoB EEJIOIL u/nam ApyrH AOKYMEHTH,
KOHTO CBhABPNAT NPOMeHEeHA H/WIH JOoNb/JIHeHA HH(OpMANHA B CPOK A0 S5 paboTHM AHH OT
MOJIY4aBAHETO HA NMPOTOKONA. JoMBIHMTENHO NpegcTaABeHATA HHpOpMANHA MOKe Ja o0xBama M
(pakTH H 00CTOATENCTBA, KOHTO €4 HACTHLININ cJief KPailHHA CPOK 3a MoJyvaBaHe Ha odepru 3a
yuacrye.

Or JOMBEIHUTENHO MpeACTaBEHUTE OT YYacTHHUKA [OKYMEHTH € BHWAHO, Y€ YYAaCTHHKBT €
KOpPHIHpaJl YCTAHOBEHUTE JIMIICA, HENTBJIHOTH HIHW HECBOTBCTCTBHC Ha Hmi)opmaunﬂ'ra, BKJIKOYMHTEJIHO
HEPEJOBHOCT HIIH anKTH‘iCCKa rpelika, Hild HECROTBETCTBHE C H3HCKBaHMATA KBM JIHYHOTO CHCTOAHHE
WK KpHTEPHHTE 3a IIO,D,60p IIOCTABCHH OT BB3JNIOMKHUTENA, MTOpaad KOETO OTroBapsA Ha H3IWCKBAHHATA 3a
JIHMHOQ CBCTOAHHE H KPHUTCPHHUTE 3a 1'10)160}), TNOCTABCHH OT BL3JICHKHTEIIA,

C oriel Ha ropHoro komucusra gonycka ydactinka KOHCOPIIUYM BHI JIEUTA
CHCTEMC JA33/1 1o no-HaTATLINIHO YI2CTHE B TIPONEaYypaTa.

2. Vuacrauxsr [IPAUM TEXHOJIOIDKHC EQOJ B onpeneneHus OT KOMHMCHATAa CPOK (IeT
pabOTHH JHH, CYMTAHO OT JATaTa Ha MONyYaBaHe Ha IPOTOKONA) He € Jenosupan B ctag 5002 nva YHCC
JOMbIHATENIHN JOKYMEHTH.

C mnporoxon Ne 1, KoMHCHATA YCTAHOBH JIMICa, HENBJIHOTH HIH HECHOTBCTCTBHE Ha
uHdOpMaUMAT, BKIIOYHTEAHO HEPEJOBHOCT WM (aKTHYECKa IPeIlKa, HJIM HECBOTBETCTBHE C
H3HUCKBAHHATA KBM JIHYHOTO ChCTOSHHE WIIH KPUTEPHHUTE 3a MOAGOP MMOCTABEHM OT BB3JIOIKMTENA, KAKTO
ciejBa:

- VY4acTHMXBT € MpPEACTaBHA B CBOATA OdepTa CIHCHK — ONMC HA NPEeACTABCHHTE OT

y4acTHHKA AOKyMeHTH 110 ofpazen. B gero e nocoyeHo Hamwuue Ha CD ¢ EEJIOIT no oGpazeu. Ilpu
pasrieskaaHe Ha JOKyMEHTHTe B odepTaTa Ha yYacTHHKA, KOMHCHATa He ycTaHoBu Haiauuue Ha CD c
EEJOII no obpaseu. CoraacHo un. 67, an. 1 or 30I1, npy nosasaHe Ha 3asBJIEHHE 32 YYacTHE HIH
obepTa YHAaCTHHKBT JeKiapupa JIMIICaTa Ha OCHOBAHHATA 32 OTCTPAHABAHC M CBHOTRBETCTBHE C
KpUTEpHHTE 32 N0160p Ype3 NpeACTaBsHe Ha eIUHEH EBPOTEHCKHM JOKYMEHT 3a OfluecTBEHH MOPHIKH

{EEJOIT). B Hero ce npefocTags chOTBETHaTa WH(GOPMaLHA, H3NCKBAHA OT BB3JIOKHTEN, H C€ NOcoUBaT
5




HAalIWOHATTHHTE 6a3H JIAHHH, B KOUTQ C€ CBOBPIKAT OSKNAPHUPAHHTE 060TOHT€J’ICTB&, HJIH KOMIIETCHTHHUTES
OpraHH, KOMTO CBITIACHO 3aKOHOZATENICTBOTO HA JIbPXKABaTa, B KOATO KaHIMIATHET MM YYaCTHHKBT €
YCTaHOBEH, ca ABLIKHH Ja NpeJocTaBaT HHopMalusa. ETHHANAT eBponeicKu JOKYMEHT 3a OOILECTBEHH
MOPBYKH CE LIPeNOCTABS B eJIEKTPoHeH Buj 110 ofpasell, yrBbplieH ¢ akT Ha EBponeiickaTa KOMHCHS.

IlpenBna KOHCTATALMHMTE KOMHCHATA, HA OCHOBaHHE . 54, aJ. 9 BLB Bpb3Ka ¢ al. 8 oT
IITI3011, naje Bb3MOMKHOCT HA YYACTHUKBT, OT KOATO CHLINHS He ce Bb3I0JI3BAa, A NPEJACTABH HOB
EEJOII w/unu aApyra J0KYMeHTH, KOHTO ChABPIKAT IIPOMEHEHa M/HJH JONb.IHeHA HHpopMalus B
CpoK A0 5 pabGoTHH AHH OT MOJYYaBaHETO HA NPoTOKoJga. JoNMbLIHHTETHO NpEACTABEHATA
HHpopManusa mMoxe 3a obxBama u daxTH # 00CTOATEJICTBA, KOHTO €A HACTBLIMIN CJef KpaHHHs
CPOK 32 NoJIyuaBaHe HA o(epTH 32 y4acTHE.

Ha Ga3a Ha ropHOTO, KOMHCHATA pemn aa npemitoxn IIPATM TEXHOJIOMKUC EOO]
3a oTcTpaHABaHe HA ocHoBaHue w4wi. 107, T. 1 u 1. 5, BbB Bpb3Kka ¢ Wi 67 or 30Il, Thii KaTO
YYACTHHXBLT He € H3NB/JIHH YCJIOBHE, IOCOYEHO B JOKYMEHTANHATA H € noaa’a odepra, KodaTo He
OTroBAPA HA YCHOBMSTA 32 NPeACTABSIHE, BKIIOMHTENHO 32 opMa H HAYHH.

3. Vuactnuksr MHEMOHHUKA AJl B onpefeacHusa OT KOMHcHATA cpok (ner paboTHn jHH,
CUMTAHO OT JaTaTa Ha [IOJlyyaBaHe Ha MpOTOKoNa) He e aenozupai B c1as 5002 na YHCC nonbaHuTeNnHHA
JOKYMEHTH.

C nporokon Ne 1, koMucHfTa YCTAaHOBM JIMNC3, HEMBJIHOTH HIH HECHOTBETCTBME HA
uHpOpMaLUATa, BKIIOYUTETTHO HEPENOBHOCT WIM (aKTHHYecKa rpelika, MWIM HECHOTBETCTBHE C
M3UCKBAHMATA KBM JIMYHOTO CHCTOAHHE WIIH KPUTEPHHUTE 3a MoAGOp NOCTABeHH OT BB3JIOMKHTENA, KaKTo
cneaBa:

- B npexactasenus ot yuactuka eEEJIOIL, Yacr I1I: OcHoBanus 3a u3ksmousane, Oykea I

CreundMYHY HALMOHANIHKM OCHOBaHHMA 3a M3KIIO4BAaHE Ha BBOpoC ,llpunaratT 1M ce cnelMpuyuHu
HAaLMOHASIHHY OCHOBAHHSA 3a H3KAKYBAHE, KOMTO ca NMOCOUEHH B 00jIBISHHETO HNH B AOKYMEHTALHATA 32
obuecTBenara nopbuka?, y4acTHHKAa € jajl MOrpelHo OTrosop ,J[a“, Karo B CBUIOTO BpeMe €
JeKknapHpai JHICaTa Ha [OCOMEHHTEe B OOABIEHHETO CHElUdHYHM HauHoHANHM obcToaTeNcTBA 32
OTCTpaHsABaHE.

- B npexactasenus or ydactuuka eEEJIOIN, Yacr 1V: Kpurtepun 3a moabop, Gykea B:
TexHuueckH ¥ IpodheCHOHANHK COCOOHOCTH, YUaCTHUKA He € JOKa3al HAIIMYMETO Ha [IePCoHan W/UiH
PBKOBOJIEH ChCTAB € OINpejieneHa NpopecHOHANHA KOMIIETEHTHOCT, KAKTO CleABa !

1.1. PerxoBoUTEN Ha IPOEKTA, 3a KOHTO & HalHIe:

. O6pasoranue: Munumanua ofpasoBaTenHa CTeNeH ,,0aKanapbp* MK eKBHBaNCHTHA B 00/IaCTHTE
,, Texuuueck Hayku”, ,Mxonomura® un ,,[IpuponHu Hayk, MaTeMaTHKa 1 WHGOPMATHKA™, a KOraTo e
ﬂpHﬂOGHTO HU3RTLH CTpaHaTa — B OGJ'laCTPl, eKBHBAJIGHTHH Ha NOCOYEHHUTE,

. JlombnHATeNHA KBanH(uxkanus: Yenewno usabpxan w3t mo PMBOK w/mik Prince2 vim
EKBHBAJICHT.

1.2,  MunumyM 1 6poii HARKYHH CEPTHQHLMPAHH CIELMANUCTH, 3a CIEAHUTE 06nacTH:

- yhpaBJICHHC H BHEJIpABAHE Ha XapaoyepHH CHCTCMH OT NPOH3BOIUTEA;
- ,,Oracle Database SQL / Microsoft SQL Server” unn eKBUBAaJEHT,

- LITIL Certificate in IT Service Management® UM €KBHUBAJIEHT;

- ,Microsoft Certified IT Professional” uiu exBuBaneHt




- ,.Microsoft Certified Solution Associate (MCSA)” unn eKBHBANCHT;

- ynpasneHHe Ha npoektH — “PRINCE2” unu ekBURaneHT;

- MPEKOBH TEXHOJIOTHH;

- ynpaBneHue Ha gocTtbna Ao Mpexata (Network Access Control uian eKBHUBaNeHT);

- TEXHOJIOrMA 3a 3alIMTAa OT IpoHHKBaHe - Intrusion Prevention System (IPS) unu exsupaieHT;
- Linux unu eKBHBAJIEHT CIIELIMATHCT .

1.3. Munumym 1 6poii HalMueH CHCTEMEH aAMUHHCTPATOP (MIM Ha T11000Ha ANEXKHOCT CTIELIHANHCT),
KOHTO cHCTEMEH aAMMHUCTPATOP € CEPTH(MLMPAH HIIH € C NPEMUHATO 00YUEHHE/IONOKEH M3IIHT IIPH
[IPOH3BOUTEN/CEPTHHUIIMPaH LIEHTHp 3a 06yuenne no ,,Cloudera Administrator unu exsuBanenr, s
KOATO [IEKJIapaLMs C€ YBEPSBA, HE YPe3 TO3M CHCTEMEH aJIMHHHCTPATOP IIE CE OCHIYPABA PEaKUHs OT
CTpaHa Ha JOCTaBUMKa NPH PerHcTpalya/yBeJOMICHHE OT CTpaHa Ha BB3noxUTeNs 3a NoBpeaara B
MHCTaNIAlMATA WK KOHOUrypauusaTa Ha ynpasnsBaiua coptyep Ha Cloudera Ha Hadoop xibcrepa
(uny exBHBANEHT).;

- B mnpencraBenust or ywactHuka eEEJIOIT, Yacr IV: Kputepuu 3a noadop, Oyxea B:
TexHU4ecKd U NpoheCHOHANHH ¢NOCODHOCTH, YYACTHHKA HE € JI0Kasald, 4e paslosara ¢bC CEpBH3HA
faza 3a QCBLLUCCTBABAHC HA CCPBH3HATA YCAyra.

C mucmo Bx. Ne 830/28.05.2019r. apy:ecTBOTO € YBEAOMHIO KOMHCHATA 33 HAIM4YHE Ha
NPOMsIHA B ChCTABA HA YJICHOBETE Ha CHBETA HA JUPEKTOPHTE, KaTO KbM IHCMOTO € IIPHIIONKHJI NONBJIHEH
enexrpoHed EEJIOIT Ha HOBMA uneH HA AMPEKTOPHTE, YIOCTOBEPEHHE 3a aKTYalHO CBCTOSHUE H
JOKYMEHT 32 YIIbJIHOMOILIABaHE.

IIpeaBsa KoHCTATANMHTE KOMHCHSTA, HA OCHOBaHHe 4. 54, a1, 9 BEB Bpb3Ka ¢ a1 8 or
IIM30I1, 1ane Bb3IMOXKHOCT HA YHMACTHHKBT, OT KOATO ChIIMA He ce BL3M0.13Ba, Aa NPEJACTABH HOB
EEIOII n/unyu Apyru J0KYMeHTH, KOHTO ChABPKAT IPOMeHeNa H/HJIH AONbJAHeHa KHjopMauusa B °
CpoK A0 S5 paboTHM JHH OT MOJY4YaBAHETO HA NPOTOK0JA. JHONBJIHHTENHO NpeacTABEHATA
nudopManMua MoKe Na 00xBama H GakTH M 00CTOATENICTBA, KOHTO €A HACTLIIMIH c¢JIe] KpaiiHHA
CPOK 3a moJiyJaBaHe Ha odepTH 32 yyacTHe.

Ha 6a3a Ha ropHoTo, KoMucusaTa pemn aa npeaao:xd MHEMOHHWKA AJl 3a oTcTpansiBaHe
Ha ocHopaHHe 4. 107, 1. 1 or 3011, Thii XaT0 YYACTHHKA He OTTOBAPS HA NOCTABEHUTE KPHTEPHH
3a moAGop M He e HINMBLAHMWI APYTO YC/I0BHe, MOCOYEHO B 00ARJEHNETO 32 001[eCTBEHA NOPBYKA H B
DOKyMeHTaITHATA.

KomucnsarTa INpOABJIZKH CBOATA paﬁm‘a C pasrjiexgaHe Ha TEXHHYECKHTE MPEAJIOKEHHA Ha
JONYCHATHTE YYACTHHIH B IPOLUENYPAaTa, NIPpH KOETO YCTAHOBH, CJIETHOTO:

1. OrnocHo odepTaTa Ha KOHCOPIIHIYM BUT AEATA CUCTEMC A331:

TexHuuecKo NpeANOKEeHHE Ha YMaCTHHKA CBAbPXKA!

1. TexHHuecko npennoxKeHHe Mo obpazer;

2. Jexsapauus 3a KOHGHASHUHANHOCT N0 oOpaserr;

3. TexHHYECKO NpeiIoKeHHe ChABPKAMO (QYHKUHOHATHH M HeQyHKUHOHANHN H3HCKBaHUS Ha
CIIELIUAJIMSHPAHA 1IEHTPAJIMSUPAHA CHCTEMA IIOJ] KJIIOY, Bxmo4Bauwle cClegHuTe

JOKYMEHTH:
3.1. ,HHrerpupaHe Ha Cneumaausupasarta UEHTpaJM3MpaHa cucTeMa TMOA KoY ©
Maitkpocodyr SQL Server MuHMMYM Bepcus 2017%.
3.2. ,,PbKoBOACTEO Ha agMuHMCTparopa 3a [IpoBexiane TecTBaHe HAa pabOTOCIIOCOOHOCTTA HA

otaenaure MoaynDataNode”, upes npunarane Ha ,,Host Heartbeats™




3.3. [doxymeHT .PpxoBomcTBO Ha aJgMHHHCTpaTopa 3a TpOBeXAaHe HA TEClOBE Ha
uw3nenHeHueTo Ha MapReduce zapanue B Hadoop cuctema, upes mpuwiarane Ha ,,Pi Estimator”, Ha
WorldCount npuioxeH e WM Ha ApYro®.

3.4. JIokyMeHT ,,PBKOBOACTBO HA aMHHHUCTPATOpPA 32 MPOBEXKAaHe TECTBAHE Ha KOMINIEKCHaTa
paboTa Ha CrieljManu3upaHaTa LEHTpaIH3upaHa ciucTeMa nox, kinrod Hadoop upes npunarase Ha ,,Hue
NPUIOKeHHE™ M Ype3 npunarane Ha ,,Clean test”,

3.5. KoHuenryanHa apxuTekTypa 3a paslIdpeBde Ha cuctemaTta Hadoop 3a xmamu Petabytes.

3.6.00yuenue - onucanne Ha KYPC 1 - UucTanupase u KoHdurypupane Ha Hadoop cuctema.

3.7.06yqenue - omucanue Ha KYPC 2 - Ocnorn Ha MapReduce nporpaMBpaHeTo

3.8.06y4denne - onucanre Ha KYPC 3 - Cp3apaHe Ha TeCTOBH AAHHH 3a IPOBEXKJIAHE Ha
W3CJIE[IBAHUA.

3.9. HokymeHrt ,,M3uckeanug keM CneudanusupaHnara LHeHTpaIM3HpaHa CUCTEMA MO KW U
HEITHOTO moAabpXKaHe

3.10. JloKyMEeHT ¢ NpHIIOKEH CITHCHK Ha PEKOBO/ICTRATA, KAKTO CIIeBa:

3.10.1. JlokymeHT ,,PEKOROJICTBO Ha afMUHHCTpaTopa 3a Ch3/lapaHe Ha LIeHTPaM3UPaHo
aBTEHTHKHpaHe Ha noTpebutenure Ha Hadoop cucrema®

3.10.2. JokyMeHT ,,PEKOBOICTBO Ha aAMUHHCTpaTopa 3a Ch3aBaHe Ha IpaBa 3a JOCTHII 34
CHLPBBPH M cerMeHTH oT Aanuu B Hadoop cHcTeMa, Ha Beue ¢b3aleHH NoTpeduTenu™

3.10.3. HokymeHT ,,PEKOBOOCTBO HA aJMHHHCTPaTOpa 3a Cp31aBaHe KOHTPOI Ha AOCTHIA 10
HDFS mupextopuu u ¢aitnore Ha Hadoop cucrema™

3.10.4. JoxymeHnrt ,,PBEKOBOACTBO Ha aIMHUHHACTpaTopa 3a Ch3aBaHe neHTpanusipaH JIHCT 3a
ynpaeneHHe Ha aoctena o Hadoop cucrema®

3.10.5. JokyMeHT ,,PEKOBONCTBO Ha agMuHHACTpaTopa 3a Ch3gaBaHe HA MEXAHH3BM 34 MIbJICH
onut Ha Hadoop cuctema®

3.10.6. JloxyMeHT ,,PEKOBOACTRO HA afMHUHHCTpaTopa 3a OCUTypsBaHE Ha 3aliUTa U KPHITHpaHe
Ha ganHuTe B Hadoop cHcTeMa 3a JaHHM BHPXY JUCK B JIAHHH B JBHMKEHUC™

3.10.7. HokymeHT ,,PrrOBOACTEO HA apmuHKeTpaTopa 3a HarpaxkIaHe yIpaplIeHHE HA KIIOUOBETE
3a kpunrupane B Hadoop cucrema®

3.10.8. Toxymenr: ,Jllpumepro dyHkuMoHMpaHe Ha  ApanTtuBHa  ApXUTCKTypa 32
Wndopmanuonna CurypHoet™

3.11. [Hoxymenrt ,,Cpabpixall HHGOpMAaIys 3a UHTEIpHpaHe Ha aBeTe cHcteMu MS SQL Server
2017 unu cnejpaima sepcus u cucteMa Cloudera/Hadoop™

3.12. JlokyMeHT npeacTagsil HAJIHYME Ha MIporpaMeH NpOoAyKT pa3paboTeH OT JOCTABYMKA 3a
HHTerpupaHe Ha jpere cucreMH MS SQL Server 2017 munu cnegpama BepcHA M CHCTeMa
Cloudera/Hadoop, KoiTO IporpaMes IpOAYKT € ¢ IOCTaThHHO HUBO Ha 3psIOCT - C [1a3apHa peanu3alHs
MHUHHMYM 6 Mecela.

3.12.1. Konue Ha daktypuTe 3a npoaaxda

3.12.2. BanxoRo H3BICUCHHE KATO JOKAZATEJICTBO 32 IIallaHeTO

3.12.3. IIporoxonu ot NpeJaBaHeTo Ha JTHLEH3NTE

3.13. JokymeHT ,PbKoBOJCTBO 3a TpHiaraHe Ha TEXHOJIOTMSATa 33 MALIMHHO ofydeHue
{Machine Learning - ML) na MS SQL Server 2017 uau cnensama BepcHsdA, ¢ H3NOA3BAHC HA JAHHH OT
cucrema Cloudera / Hadoop u ot MS SQL Server™

3.14. JIOKyMeHT MpeACTaBALl HATHYHC HA MPOTpaMeH MPOAYKT pa3paboTeH OT AOCTABYHKA, 34
NpUIAraHe HA TEXHOJOTHATA 38 Mamuuuo oby4enne (Machine Learning - ML) na MS SQL. Server 2017
WM cJIeNBalla BepcHs, ¢ u3non3eaHe Ha JaHHK oT cucrema Cloudera / Hadoop m ot MS SQL Server,
KOHTO TporpamMeH NPOoAYKT € ¢ JOCTATBYHO HHBO Ha 3pAJOCT - ¢ MasapHa pealusandst MUHEMYM 6
Mecela.

3.14.1. Konue Ha daxtypute 3a npopaxda

3.14.2. BaHKOBO U3B/IGYEHHE KATO JOKA3ATENICTBC 34 NIAIIAHETO

3.14.3. IIpoTOKOJH OT NpeJaBaAHETO HA JIHUEH3HUTE

3.15. JIoKyMEHT OTHOCHO W3HWCKBaHE OT CTpaHa Ha B'b3loKMTe N 3a [IPe/IocTaBsHe HA THCMEHO
NpeoKeHa NETAIHO pasmucaHa npouefypa 3a NPOBEXKJAHE HA OT/ENHHTE TecToBe, Oasupana Ha
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JoOpHTe NPAKTUKH M IpenopbKH OT CTpaHa Ha NPOU3BOJAUTENH Ha Ipepasnaranoto obopyasaie B 4
NPHIQKEHUS:

3.15.1. lIpunoxenue 1 - [Ipouenypa 32 mNpoBeXkaaHe HA TECTOBRE M U3IHTAHWS CBBP3AaHH C
npedaoxkeHusa xapayep oT SuperMicro.

3.15.2. punoxenne 2 - [IponzBoacTBeH NpOTOKON XapayepHaTta cucteMa SuperMicro.

3.15.3. llpunoxenune 3 — JloOpu npakTuku npu xoHburypupaHero Ha WatchGuard Firebox
YCTPOUCTRO

3.15.4. Ilpunoxenue 4 — XapayepHu TecTore Ha IPS yeTpoiicTeo Ha WatchGuard

3.16. Iloxymenr, BBB Bpb3Ka ¢ H3HCKBaHe OT cTpaHa Ha Bwianoxurens 3a IlpemoctaBaHe Ha
pasnedaTKa Ha €KpaHM OT IIPOBEXIaHe Ha NOJOOHC KOHOQUIypHpaHEe U TECTOBE Ha CIEIMallM3HpaHH
cuctem, cBbp3ann ¢: Kondurypupane na VLAN na xomyraropure (switches); O6MeH Ha DaHHH MEXIY
JIBa M3YHCIIMTENHH MOIYJIA C H3TION3RaHe Ha KoHurypupanara VLAN

3.17. OnnrcaHue Ha ChOBPKAHHETC HAa BbHUIHAS xapa auck (HDDY)

4. ByuiieH xap AHUCK

5. CepTuduKaTi H OTOPU3AMOHHH ITCMa

Kpatxo onncanue:
Y4YacTHHKBT € NPEeIIOKHI CPOK 34 M3ITBLIIHEHUE Ha [TophYKaTa — 3 Mecella.

Ha nbpBo MACTO, YHaCTHUKET € onucan B TabiudeH B GYHKIHOHATHUTE H3UCKBAHHA W HaYHH
Ha peaau3alusd Ha CIIelNaTH3HPaHHTE XapAyepHH CHCTEMH H3MCKAHH OT BBb3JIOXKHTENIA, KaKTO CIIeIBa.

1. Basopa Crienanu3upana xap/yepHa cucteMa 3a oO6paboTka Ha JaHHHM:

1.1. M3ymcIauTenHH MOIY/IM HA BB3elN 3a NaHHHW Ha basopata Cnenpanusmpana XapAyepHa CHCTeMa 3a
obpabotka Ha januu SuperMicro Momen SSG-6019P-ACRI2ZL ¢ xapakTepHCTMKM HaABHIIABALINA
MMHHUMAJTHUTE ONpeNeeHd OT BE3NIOKHTEN 1 MOXy/H 3a lavel (MozynDataNode) ¢ pasmep 1U;

1.2. KoMyHHKaIHOHHM MOJAYIH — KOoMyTaTopH (switches) ma Bazorata CnenmanusupaHa XapayepHa
chcTeMa 3a 00paboTKa Ha JJAHHH

1.2.1. OcHoBeH KOMYHMKAIlHOHeH MOIyd Ha Dbazopata CrnelmanM3MpaHa XaplyepHa CHCTEMa 3a
obpaboTka Ha naHuK - Super Micro moaen SSE-X33488, Layer 2/3/4 ¢ xapaKTepUCTHKH CHOTBETCTBAILM
Ha MUHMMAJTHUTE OIPeeIeHH OT Bh3II0XKHUTENS;

1.2.2. JlombIHHTENEd KOMYHHKAIMOHEH Mogyn Ha basopara CrielMad3MpaHa XaplyepHa CHCTEMa 32
o6paboTka Ha naHHM - Allied Telesis monen AT-x510L-28GT Layer 3 ¢ XapakTepHCTHKM Ha/IBHILABAIIH
MUHHMAIHHTE ONpeeIeHH OT BB3JIOKUTENA,

1.3. ®usuuecka opranuzanus Ha basoea Crienuanusupana xapayepHa cicTeMa 3a 00paboTKa Ha JaHHK ¢
XapaKTepUCTHKM CHOTBETCTBAUIM Ha MUHMMANHUTE orpejieneHH oT e3noxuTens 1 UPS Gtec AP160N ¢
XapaKTepUCTHKH CHOTBETCTBALLY HAa MUHUMAJIHUTE OIIPEeNIeHH OT BB3JIOMKHTEIIS,

1.4. Pazmmmpaema Crienpanusipana XapaIyepHa cucTema 3a 00paboTka Ha JaHHU

1.4.1. V3unucnuTENHN MOAYJHM HA Bb3e)l 2a JaHHH Ha Pasmupsemarta CrenmanusMpaHa XapayepHa
cucteMa 3a oOpaborka Ha pmaHHM - SuperMicro mopen SSG-6019P- ACRIZL ¢ xapaKTepHCTHKH
HAIBUINARAIIH MHHMMAJHUTE ONPENETICHH OT BB3JIOKUTEs;

1.4.2. KoMyHHKaUHMOHHH Mopy/id - Komytatopw (switches) nHa Pasmnpsemata Cnenmanusupasa
xapayepHa cucTema 3a o0paboTka Ha JaHHH

1.4.2.1. OcHOBEH KOMyHHKalHOHeH Monyn Ha Pasmmmpsgemara Cnenpanusupada xapayepHa cHCTeMa 3a
obpaboTtka wa jaunm - Super Micro momen SSE- X3348S ¢ xapakTepuCTHKH CBOTBETCTBAIM Ha
MHHHUMATHHTE ONPeielieHd OT BB3IOKUTENS;

1.42.2. JonbaHuTeneH XOMYHMKAIIMOHEH Moayn Ha Paswmmpsemara Cneldaiv3upaHa xapiyepHa
cucTema 3a obpabotka Ha manHH - Allied Telesis mogem AT-x510L- 28GT Layer 3 ¢ XapakTepHCTHKH
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HaaBHIaBallld MHHHUMAIHHTE OIIPECACIICHH OT Bb3J10MKHTEIA,

1.4.3. ®uzndecka opranusauna Ha Pasmupsemara CneunaiHzHpaHa XapayepHa cucTeMa 3a obpaboTka
Ha JaHHH C XapaKTEPHCTHKH CBHOTBETCTBAIHM HA MHHHUMAIHHUTE ONpefeNeHH oT Be3IoxuTens M UPS
SOCOMEC MODULYS GP RM ¢ xapakTepvcTHKH CbOTBETCTBAILM HA MUHUMAJIHUTE OIpelesleHH OT
BB3JTOHMTENA;

1.5. Ynpasnsaeawma Cnennanusznpana xapayepHa cicTeMa 3a ynpaeneHde ofpaboTka Ha JaHHH
1.5.1. M3uucanTennu Moqynu Ha Ynpasinsasawara Creljuanisupana xapIyepHa cuictema

1.5.1.1. M3uncauTenHyd MOAY/IH CBBp3aHH ¢ ynpabieHue paborata Ha Hadoop cpemara - SuperMicro
mozen SYS-1029P- WTR c¢ xapakrepMcTHKH HaJBHINABAIllM MHHHMAITHHTE OIpEAENeilH OT
BB3JIOKHTENS;

1.5.1.2. Uzuucnurenen monyn ,,Copeep 2a YAJIC® (Cobpeop 3a ynpaBlcHHE M aHAJIH3 Ha 'IOTOBE W
cuoutHa) - SuperMicro mogen SSG-6019P-ACR12L ¢ xapakTepuCTHKH HaABHIIABAILd MHH!IMAJHUTE
OIIpEeneiCHA OT Bb3JIOXKHUTEN,

1.5.1.3. Hztuucnurenen momyn ,,Cupebp 3a MY (Cohpebp 3a MpeixoBo yrpasieHHe MW JOCTBI) -
SuperMicro mogen SYS-1029P-WTR ¢ xapakTepuCTHKH HaJIBHIIABAIIN MHHHMAITHHTE ONpPEJEJIEHH OT
BB3JIOKUTENS;

1.5.2. KomyHMKauuOHHE MOLYJIH — KOMYTaTopH (switches) Ha Vnpasaseamara CneuMaln3Hpana
xapayepHa cucreMa 3a obpafoTka Ha JaHHH

1.5.2.1. OcHoBeH KOMYHHMKalLlHOHEH MOAYJ Ha Ynpaenapamara Crnenyaiusipada XapayepHa CHCTeMa 3a
06paboTtka Ha naHHH - Super Micro monen SSE-X33488S. Layer 2/3/4 ¢ XapaKTepHCTHKHY ChOTBETCTBALLHM
Ha MHHHMAJIHUTE ONpENIeNeHH OT Bh3I0XKHTEI;

1.5.2.2. JlombNHUTENEH KOMYHHKALMOHEH MOAYN Ha Yupasispamiara CreLHagnsHpaHa XxapayepHa
cHcTema 3a 00pabotka Ha panmu - Allied Telesis momen AT-x510L-28GT Layer 3 ¢ XapakTepHCTHKH
HaJBHIIABAIIH MUHAMATHHTE ONPE/ENICHH OT Bb3NOKHTENS,

1.5.3. ®usKuecka opraHesauus Ha Ynpaenseaiata Cneupanusupana xapAyepHa cucTema 3a odpaboTka
HA JaHHY ¢ XApaKTepPHCTHKH ChOTBETCTBRLIM HA MHHHMATHHTE ONMpejeneHH OT BB3NoxHuTena M UPS
GTEG AP160N ¢ xapakTepUCTHKH CHOTBETCTBALUY HA MUHMMANHUTE ONpPEAENCHH OT BH3JIOKHTENS,

1.6. Komynukauuonna CrieHaH3upana xapJyepHa cucTeMa 3a o6MeH Ha JaHHH

1.6.1. Llenrpanen KOMYHWKALMOHEH Monyn - SuperMicro mopmen SSE- C3632S. Layer 2 / 3/4 ¢
XapaKTEPUCTHKH HaABKIIABAUIA MUHAMATHATE ONPEJIENIEHH OT BB3JIOKMTEIIS;

1.6.2. Jonmbnuutened KoMyHuxauuoumen wmonyn - Allied Telesis mogen AT-x510L-28GT ¢
XapaKTepHCTHKH HaJABHIIABAIIY MUHUMAIIHHTE ONPEAEIIEHR OT BL3IOWUTENS,

1.6.3. Hsuucnutenen cupebp 3a LDAP - SuperMicro mozen SYS- 1029P-WTR ¢ xapaxTepHCTHKH
HAIBUINABALIM MUHHMAJIHUTE OTIPEEACHH OT BB3JIOKUTENS;

1.6.4. 'pannven uzuMcnutened moayn MoaynEdgeNode - SuperMicro moaen SYS-1029P-WTR c¢
XapaKTEPUCTHKH HaJBULLIABALIH MHHUMAIHHTE ONpPENCACHH OT BB3JIOKHUTEN;

1.6.5. IPS ycrpoiicro - WatchGuard M4600 ¢ xapakTepHCTHKM CHLOTBETCTBAINM HA MHHHMAJIHUTE
onpejeneHd OT Bb3JIOKHTENS;

1.6.6. Pusuuecka opranuzanus Ha Komynukanuonsata CrierpandsipaHa xapJyepla cucTeMa 3a obmMeH
HA NAHHM C XapaKTePHMCTMKH CHOTBETCTBAIM HA MUHHMAIHHTE ONpelelecHH OT Bhjoxkutens u UPS
GTEG AP160N c xapakTepMCTHKH ChOTBETCTBAIH HA MUHMMAJIHHTE OIIPEACIICHN OT BR3TOMHTENA;

2. XapayepHa cuctema Ha IlporoTunmHaTa noj-cMcrema Hadoop 3a ynpapneHne TecTBaHETO Ha
NPOTOTHIIHK pellleHUs 3a TOoJIeMH JaHHH C XapakTepUCTHKM ChOTBETCTBAIlH HA MHHHMMAIHHTE
olpeRescH OT Bb3JIOKHTETS;
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3. Coernuanu3upaHo CHCTEMHO CO(TYEpHO OCHIYPABAHE C XapaKTEPHUCTUKU CBHOTBETCTBAIIM Ha
MHUHHUMAQIHHUTE ONIPCOEICHH OT BB3NOKHTEA,

4. Madopmanyonna curypHocT Ha Crelpaau3upanaTta [eHTpaJu3upaHa cucTeMa moj xmod Hadoop ¢
XapaKTepUCTHKH CHOTBETCTBAIIH HA MAHHMATHUTE ONPEENeHH OT BE3TIOKHUTEs;

5. MuTerpupane Ha Cnenuani3HpanaTa [lEHTpaIM3HpaHa cucTeMa nof kimod ¢ Maiikpocodt SQL Server
MUHUMYM Bepeud 2017;

B uacr , Murerpupane na CrienManusupanara neHrpandsipana cicrema moj kmod ¢ Maiixkpocodt SQL
Server MHHEMYM Bepcusa 2017, yYacTHHKBT Ha OHPBO MACTC € onucan (QyHKIHOHATHOCTHTE Ha
codTyepa 3a eKCHOpTHpaHe ¥ UMIIOPTUPaHe HA AaHHH OT eaHarta cucrema (MS SQL Server) B apyrara
(CnelanusupanaTa IleHTpanmu3ipana cHcTeMa noj Kmov) W obpatHo. Ha cneapamo mscro e Hanune
noapobHO onucaHHe Ha GYHKIHOHANHOCTHTe Ha coTyepa na uere, MOAUGHIHpPA U W3TPHBA JAHHH OT
eanara cucreMa (MS SQL Server) B apyrarta (CrielHamu3MpaHaTa UEHTpaJH3NpaHa CHCTeMa MO KIIoY)
H obparuo. Ha crp. 140 yyacTHHKET e omucan ¢GyHKIMOHATHOCTHTE Ha codTyepa Kak JaHHHUTE B
cuctemata MS SQL- Server ga Obpar B talinum ce3agiaednt 3a padora B namerta (memory-optimized
tables in the main memory). Ot ctp. 140 no crp. 147 y4acTHHUKBT € onHcan GYHKIHOHAIHOCTHTE HA
codryepa 3a Kondurypupane Ha AHamuTHYHM yernyTH (Analytical Services) na MS SQL Server 2017 na
pabotar ¢ unterpupanu ganHu oT Cloudera/Hadoop (HDFS ¢aiinoee). KBM Taszu yacT € NpHIIOXeH
BBHILEH Xapj JMCK ¢he codryep B IBPBHUCH KOX (source code), B m3mbauspail ko (binary code) u
koHGHrypauuoHHy GaioBe 3a MHTErpupaHe Mekay JaHHHTE Ha JIBeTe cucTemu: MS SQL Server
MuHHMaHa Bepcus 2017 (RpB BHA Ha penauuoHHH Tabmuuy) ¥ CrelyanusvpaHa LEHTpaTH3MpaHa
cucteMa mon kmou Cloudera/Hadoop (e Buz Ha HDFS daitose), npunaraiixu PolyBase
TexHoJorusaTa Ha MS SQL Server.

6. Cuctema 3a TecTBaHe MbIHA (hyHKUHOHANHOCT Ha CnenManmsupaHa LICHTPAIM3HPAHa CHCTEMA TI0Z
KJIHOY € BKJIIOUCHH:

6.1. ,PeKOBOACTBO Ha aiaMuHHMcTparopa 3a IlpoBexmaHe TecTBaHe Ha paboTocnmocobHOCTTZ Ha
otmenante MoxgynDataNode™, upes npunarane Ha ,,Host Heartbeats®

6.2. JloxymenT ,,PEKOBOACTBO HA agMHHHCTPATOPA 34 IPOBEXJaHE HA TECTOBE HA H3IMBIHCHHETO Ha
MapReduce 3amanne B Hadoop cucrema, upe3s mnpmnarane Ha ,.Pi Estimator”, mra WorldCount
OPHIIOXKEHHE HIH Ha OApyro.

6.3. JlokymeHT ,,PLKOBOACTBO Ha aAMHHMCTPATOPA 3a NPOBEKIAaHe TeCTBaHEe Ha KOMIIeKcHaTa paboTa
na CrenuanusdpaHaTa leHTpajusupaHa cucTeMa noj Knod Hadoop upes mnpunaranme Ha ,Hue
npuioxKesne” WK Upes npunarase Ha ,,Clean test”.

7. KonnenryalnHa apXHTEKTypa 3a pasliupeHre Ha cucteMaTa Hadoop 3a xunanu PetaBytes chabpixama:
7.1. Cemnoct Ha cucreMata Hadoop u Hadoop 3

7.2  Hsnonseare B Hadoop Ha He-RAID apxuTexTypH Ha THCKOBH MacHBH

7.3  Texwonoruy Biuseny Ha Hadoop KIECTEpHUTE apXMTEKTYPH 3a HITPANKIAIC HA TOJIAM
KanauuTeT

7.4  TlpunaraHe Ha TBBPAO JHCKoBO ycTpoHcTBOo (HDD) 1 [TomympoBOAHMKOBO HHCKOBO

yerpoitcteo (SSD) B Hadoop

7.5. SAS nHCcKOBH ycTpoicTBa

7.6  Mertox 3a noeMLaBaxe Ipou3BoaUTeNHocTTa Ha Hadoop cucrema

7.7  Xapnyepua Pedepentia apxutexrypa Ha Hadoop

7.8  Apxwurektypa Ha ronemu Hadoop kirecteps ¢ obemu crotunu 4 xunanu PB
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7.9. Jlutepatypa

8. ApxuBHpaHe Ha HayajHATA MHCTANAUMs - [IpensioxeHo e OT y4acTHHKA COPTYEpHOTO ChIbPKaHHe
Ha BCEKH W3YMCIMTE/IeH MOAYI aa ce apxuBupa (backup) Ha otaenen DVD nuck, koHGUrypauyoHHHAT
¢aiin Ha BceK® KOMYHHKAUMOHEH MOAYJ Aa ce apxuBupa (backup) na otnenen DVD auck, 3a nsa
H3YUCITUTETHA MOAYJIA M 32 eJMH KOMYHHKALHOHEH MOJYJl la ce TecTBa Npolleca Ha Bb3CTaHOBSBAHE
(restore/rollback) Ha TAXHOTO CHABPKAHHE H [IOCNEABALIOTO CIIEH TOBA KOPEKTHO (YHKUHOHMpPaHE Ha
uanata Cneunanusupana cucteMa no kmod Hadoop. YuacTHHKET e npe 1ol ja npegocTaBd Habop oT
300 DVD HocuTensd 3a cb3aBaHe Ha SUOIHOTEKa OT apXMBUPAHK KONHS HA H3UHCIIMTEIHHTE U
KOMYHMKAlIMOHHH MOLYJH.

9. ObGyueHue c BKIIOYEHO ONIMCAHKE, KAKTO ClieBa:
9.1. O6yuenne - omucanne Ha ICYPC 1 - HHcTanupane ¥ kondurypupane Ha Hadoop cucrema.
9.2. O6yuenne - onucanne Ha KYPC 2 - OcHoBu Ha MapReduce nporpamupaneTo

9.3. Obyuenue - onucanne Ha KYPC 3 - Cp3raBase Ha TECTOBH JaHHH 3a MPOBEXIAHE HA W3CIICIBaHHA.

Oceen u30pOEHOTO MO-TOpe CBABPXKAHME Ha TEXHHYECKOTO NpEANTOMNEHHE, YYACTHUKLT €
TIPENCTABUN U CIICTHUTE JOKYMEHTH:

Hokymenrt ,,M3nckeanua keM CnennannsupaHara LeHTPAIH3HPaHa CHCTEMA MO KITFoY K
HeHHOTO noJbpxane”

JIOXYMEHT C NPHJIOKEH CIIUCHK HAa PBKOBOJCTBATA, KAKTO cleBa:

JloxyMeHT ,,PEKOBOZICTBO Ha aAMHHHCTpaTopa 32 Ch3jaBaHe Ha LEHTPATH3HPAHO aBTEHTH {MpaHe
Ha norpebutenure Ha Hadoop cuctema™

HoxymenT ,,PEKOBOJCTBO Ha aAMHHHCTpaTOpa 3a Ch3daBaHe Ha [TpaBa 3a JOCTHIT 32 CEPBLPH H
cermeHTH oT Aanud B Hadoop cucrema, Ha Bede cp3aeHu norpedurenu®

JloKyMeHT ,,PBKOBOACTBO Ha agMHUHMCTpaTopa 3a Ch3faBaHe KOHTPO Ha AocTena Ao HDFS
aupexTopuH 4 daiinose Ha Hadoop cuctema®

JoxyMeHT ,,PBKOBOICTRO Ha aqMuHKcTparopa 3a ChaaBaHe LeHTpanusupan JIucT 3a

ynpaeneHHe Ha JocTbiia Jo Hadoop cucrema™

Hoxymenrt ,,PEKOBOACTBO Ha anMHHKUCTpaTOpa 3a Ch3/laBaHe HA MEXaHU3bM 32 ITBJICH OJIUT Ha
Hadoop cuctema®

JlokymeHT ,,PEKOBOJCTBO Ha agMHHMcTpaTOopa 3a OcurypaBaHe Ha 3allMTa H KPHUTHpaHe Ha
naunuTe B Hadoop cucTeMa 3a maHHM BBPXY AMCK U IaHHHU B JBHKEHHE

JlokymenT ,,PHKOBOJCTBO HA agMHHHCTpaTopa 3a MsrpaxkiaHne ynpaBlleHHE HAa KIIOYOBETE 3a
kpuntupade B Hadoop cHcTema™

Ioxyment: ,Ilpumepro ¢yHkuuoHupane Ha AfantuBHa ApxHTekTypa 3a HMudopmauuoHHa
Curyproct™

TokymenT ,,Chaspxauy #HOpMAlHA 38 HHTETpHpaHe Ha ABeTe chuctemH MS SQL Server 2017
uny ciefnpaina Bepcus H cucrema Cloudera/Hadoop™

JIOKyMEHT NpeicTaBiAll Hajld4He Ha TpPOrpaMeH INpoJyKT paspaboTeH OT JOCTaB4MKa 34
uHTerpupaHe Ha Jgsere cuhcremH MS SQL  Server 2017 wnm cnemBamia BepeHs H o cHCTEMa
Cloudera/Hadoop, koiiTo nporpamMen NPoAyKT € ¢ IOCTATBYHO HMBO Ha 3PAJIOCT - C NIa3apHa peaiun3alus
MHHHMYM 6 Mecela.

Kormue Ha daxrypuTe 3a mpoaaxda

BaHKOBO M3BJIEUEHHE KaTO AOKA3ATENICTRO 3a IVIALIAHETO

ITpOTOKONH OT NpeAaBaHETO HA JIMLIEH3HUTE

JIOKYMEHT ,,PBPKOBOJICTBO 34 NpHJaraHe Ha TEXHONOrHATa 3a MmaummHHo ofyuenue (Machine
Learning - ML) na MS SQL Server 2017 unu cneppaua BepcHs, C M3M0J3BaHE HA JAHHH OT CHCTEMA
Cloudera / Hadoop u ot MS SQL Server*

JIOKyMeHT npefcTaBaly HajHuMe Ha IporpaMeH IpPOAYKT paspaboTen OT JOCTaBYHKA, 33

NpHIIaraHe Ha TEXHONOrUATa 38 MaWHKHHO o0y4enne (Machine Learning - ML) na MS SQL Server 2017
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WIH clejBallia BepcHs, ¢ u3rnonssaHe Ha naHHu OT cHerema Cloudera / Hadoop u ot MS SQL Server,
KOHTO MpOrpaMeH NMpOAYKT € C JOCTaThbYHO HHBO Ha 3pANOCT - ¢ [1a3apHa peaiH3anys MHHHMYM 6
Mecend.
Konue Ha thaxTypuTe 3a npoaaxoda
BaHKORO W3B/IEUEHUE KATO IOKA3ATEJICTRO 3a INIALIAHETO
[IpoTOKOJIM OT NpEeIaBAHETO HA JULIEH3UTE
JIOKYMEHT OTHOCHO H3MCKBaHE OT CTpaHAa Ha BB3NOXKHTENA 3a NpeAocTaBiHe HA MHCMEHO
npejUioxeHa AeraHllHO pa3lMcaHa IpoLelypa 3a [poBexJaHe Ha OTHeNHHTe TecTOBe, Da3vpaHa Ha
JoOpuTe NpaKTHKY ¥ TPEophKy OT CTpaHa Ha NPOM3BOAMTENA HA MpPEANaraHoto obopyxneaHe B 4
IPHIICKESHHAS:
[punoxenue 1 - [Ipouenypa 3a npoBexaaHe Ha TECTOBE M M3MTUTAHHA CBBP3AHH C MPEIOMKEHH
xapayep or SuperMicro.
[pusnoxenue 2 - [IpousBoacTBEH NPOTOKON XapAyepHaTa cHeTeMa SuperMicro.
[Mpunoxenue 3 — JJoGpu npaxrukd npu xondurypupatero Ha WatchGuard Firebox yerpoiicTso
Ipunoxenne 4 — Xapayepuu Tectoee Ha IPS yerpoiicrso Ha WatchGuard
JIOKYMEHT, BEB Bph3Ka C H3MCKBAHE OT cTpaHa Ha Bbanoxurens 3a [IpeyiocTaBgHe Ha pasnevaTka
Ha eKpaHH OT NpPOBEXKIaHe Ha MOJOOHO KOH(QHIYpHpaHe M TECTOBE Ha CIIECLMATH3HPAHH CHCTEMM,
cebp3and ¢: Kondurypupane Ha VILAN Ha xomyratopute (switches); O6mMeH Ha JaHHH MeEXIy JiBa
H3YHCIIHTEIHY MOZyJia ¢ H3MON3BaHe Ha KoH(urypupanara VLAN

KoMmucuaTa KOHCTaTHpa, Ye TEXHWHECKOTO [IPeIOKEHHEe Ha Y4YacTHHKA OTroBaps Ha
M3HCKBAHHATA HA BB3NOXKUTENS, NOpagy KOeTo ce AOMYCKa [0 OLUEHABAHE M TI0-HATATBIIHO Y4YacTHE B
nponenypara.

1. Otnocko ofeprata or KOHTPAKC AN

TexHUYECKO NPeANIOKeHHE Ha YHACTHUKA ChIbPIKA!

1. Texuuuecko npeaoxKenHe no obpasew,

2. llexnapauns 3a KonpUAeHUMaTHOCT N0 obpazsel;

3. TexHuuecko IpeIOKEHHE 32 U3IIBIHEHHE Ha MIOPBYKATA;
4. BpolypH Ha TpeIiiaraHoTo 00opyABaHe — 3aBEPEHH KOIHA.
5. OTOpH3aLMOHHH TTHCMA

Komucusra KOHCTAaTHpA, Y€ TeXHHYECKOTO NpeJIOKEHHE HA YUacTHHKA HE OTroBap: Ha
H3HCKBaHHUATA HA BBINOKHUTENS, IIOPaIH KOETO HE CE JAOITyCKa A0 OUEHABAHC H O-HATATHIIHO YHACTHE B

npoieAypara
MoTHBH:

1. Ceriacuo usnckBanusta Ha PA3JIIEJT II. TEXHHUUECKA CIIELTHOHUKAILIHAL, ot c1p. 51 1o
ctp. 58

,,YuacTHnnnTe Tpa6Ba 1a NPeACTaBAT CEAHUTE JOKYMEHTH, CRBp3anH ¢ ,,MndopmanuonHa
curyprocT Ha Crienuanu3gpalaTa eHTPasIH3HpaHa CUCTEMA IO KJTkou ™

- JoxymenT ,,PBKOBOMICTBO Ha aIMHHHCTPATOpA 3a Ch3NIaRaHe Ha LIEHTPAJIH3HPaHO
aBTeHTHKMpaHe Ha notpeduTenute Ha Hadoop cucrema®, B KOeTO ce onucea:

a)IOAXO0J 32 Ch3aBaHe ChOTBETHOTO U3MCKBAHE € IIOCOYESHO TEXHHUECKO W IPOrPaMHO-
KOH()MI'yPallMOHHO pellieHHE;

©)elMH UM HAKOJIKO IIPHMEpa 3a NpHNarase Ha M3HCKBAHETO.

- IokymenT ,,PbKOBOACTBO Ha agMUHUCTpaTOpa 33 Ch3JaBaHe Ha TpaBa 3a JOCTBII 3
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CHPBBLPH H cermeHTH oT AaHHH B Hadoop cucrema, Ha Beue ¢h3maneHn noTpeOUTENH , B KOCTO C¢
OnUCRa;

a) NNoAX0H 3a Cb3gaRaHe CBOTBETHOTO H3UCKBAHE ¢ [TOCOYEHO TEXHUYECKO H nporpamMHoO-
KOHOUTYPAI[MOHHO peLIeHHE;

§)e/IHH WM HAKONKE IIpUMepa 3a NpHaraHe Ha W3UCKBaHeTo.

= HoxymeHT ,,PEKOBOACTBO Ha anMuHHCTpaTopa 3a Ch3aapaHe KOHTPOJI Ha JOCTHIIA 10
HDFS nupextopun u daiinoee Ha Hadoop cuctema®, B KOETO ¢ ONHUCBA:

a) MOJXO/ 3a CB3/AaBaHe CHOTBETHOTO H3UCKBAHE C [TOCOUEHO TEXHMYECKO U IPOrpaMHO-
KOHR(MI'YpALIMOHHO pelleHHe;

6)eMH UK HAKOIKO IPHUMepa 3a NPUNATaHe Ha H3UCKBAHETO.

- JoxymenT ,,PEKOBOIICTBO Ha aIMHHUCTpaTopa 3a Ch3naBaHe LeHTpamm3upaH JIucT 3a
ylpaBlieHHe Ha focThna 10 Hadoop cHeteMa®, B KOeTO ce OmmicRa:

a) TIO/IXO/1 3a Ch3/lapaHe ChOTBETHOTO M3HCKBAHE C IIOCOUYEHO TEXHHUECKO H MPOTPaMHO-
KOH(HUTYpallHOHHO pelleHHe;

6) IIpPUMED 3a IIpuJiaralc Ha H3HCKBAHCTO.

- HoxymeHT ,,PEKOBOACTBO Ha aAMUHHCTpaTOopa 3a Ch3gaBaHe Ha MEXaHHU3BM 3a IIBJICH
onut Ha Hadoop cucrema™, B KOeTO ce OIACBA:

a) NOAXO[ 3a ¢h3laBaHe CLOTBETHATA OJIUTHA CHCTeMa ¢ 3 napaMerspa - IIPOU3Xo Ha JaHHH,
IOCTHII 0 AaHHH U WaeHTHDHUKaLMA HA OTpebUTes], ¢ NOCOUSHO TEXHHYECKO M IIporpaMHo-
KOH(HIypaLHOHHO PELIEHHUE;

6)pa3neqanca oT pa60TaTa Ha ¢b3gancHa OJHUTHa CHCTEMA C IIOCOYCHHTE 3-Te 6p0$( napamMeTpH.

- I[OK}’MGHT ,,P'BKOBO,I[CTBO Ha aAMHHHCTDATOPA 34 OcnrypﬂBaHe Ha 3alniTa U KpHIITHpaHC
Ha JaHHHUTE B Hadoop CHUCTEMa 34 JaHHH BLBPXY OHCK H AaHHH B ,I[B[/I)KGHPIC“, B KOETO Ce CIIHCBA.

a) MOAXOJ 3a Ch3JaBaHE ChOTBETHOTO H3MCKBAHE ¢ MOCOYCHO TEXHHIECKO U IPOrpaMHo-
KOH(HUIYpallMOHHO PElICHHUE;

) o e/IMH NpUMep 34 IBATA BHA KPUIITHPAHe, KaTo ce U3MON3Ba eQMH OT IIpe/IBApUTENHO
Ch3JaicHH MOTpeOUTENH.

- JlokyMeHT ,,PEKOBOINCTBO Ha aIMHHEHCTpaTOpa 3a M3rpaxiane ynpaBneHHe Ha KIOYOBETe
3a Kpuntupate B Hadoop cucteMa®, B KoeTo ce OIUCRa!

a) NMOOXoa 3a Cb3JaBaHE CHOTBETHOTO M3HMCKRBAHE C MNOCOYEHO TEXHHYCCKO H IPOrpaMHO-
KOH(l)H]"ypaI_IHOHHO PEIICHHE,

6) mpumep Kak 3a ch3aazieHn 2 Opos NoTpeduTelH ce Ch3/1a/iaT KINIOYOBE U Ce NPEACTABH KaK
MOXe Te Ja ¢e YIpaBIABar.

- HoxyMent , IIpumepHO QYHKUHOBAPaHEe Ha AJJanTHRHa APXHTEKTYpA 32
HudopmanuonHa CHI'YPHOCT®, B KOHTO ca NpeJIcTABeHH pa3nedaTKH OT NPHMEPHO QyHKIHOHHpaHe H
KOH(UTrypUpaHe B KOMIIOTHPHA Cpeia Ha JOCTABYMKA, Ha CIIeHHTe KOMIIOHEHTH: Monyna 3a YAJIC,
IPS ycrpoiictoro 1 Moayna 3a MY, B To3H ZOKYMEHT J1a € IIPe/ICTARAT pa3liedaTKH OT CleHUTE 4
Opos pUMepHO UHTerpypaHe:

Mesxkay Moayn 3a YAJIC u LOG daiinoeere Ha egqun moayn MoaynDataNode, 1 Ha efinn Mogyn
MozaynNameNode, KAKTO 1 Ha TeXHHTE ONepalioHHA CHCTEMH;

Pe3yaTat oT xopenaius Mexy chabpikanue Ha LOG daiin na egun monyn MoagynDataNode u
Ha LOG daiin wa exqun Monyn MongynNameNode;

Mesxay IPS yerpoiicTBoTo M Moayn 3a npuiarane Ha nomutuku— Monyia 3a MY]T;
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Mexcny Mopyn 3a YAJIC u Mogyn 3a MY/,

YuacTHHIMTe cJIc/[Ba A2 IPeICTaBAT ClICAHUTE MaTepHall, CBLP3aHH ¢ . JIHTerpHpaHe Ha
Crneupanu3npanara LeHTpaiH3dpasa cucreMa rnoj kmo4 Hadoop paforelna nmon ynpaBieHHe Ha
Cloudera, ¢ Matikpocogt SQL Server Munumym Bepeus 2017%

I. Marepuaiy cBbp3aHH ¢ HHTerpHpaHe Ha asete cucteMyn MS SQL Server 2017 unn
cnenpama Bepcusa 4 cucrema Cloudera/Hadoop®, npunaraiiku PolyBase Texnonorustta Ha MS SQL
Server:

1.1. JokyMmeHT ,,PEKOBOJICTBO 3a MPOrpaMUCTa 33 MHTETpUpaHe Ha aBete cucTteMu MS SQL
Server 2017 unu cnenpawwa Bepeus u cuctema Cloudera/Hadoop®, npunaraiiku PolyBase Texnonorusara
Ha MS SQL Server, KoiiTo ZOKYMEHT a chbAbPKA HHOpMaLKs 3a NOTEHIHAIHO peaJIH3ipaHe Ha
YCTHPHTE THNa HHTETPHPAHE:

a)eKCrnopTHpaHe W HMIIOPTHpAHe Ha JaHHK OT SAHATA CHCTEMA B APYTaTa,
6)ueTeHe, MOTU(HLIMPAHE H M3TPHBAHE HA AAHHK OT €AHATA CUCTEMA B JIpyrata;

B)aHHETE B cHcTeMaTra MS SQL Server 2017 na Obpar B Tabnuuy ch3iafieHy 3a pabora B
nametTa (memory-optimized tables in the main memory);

r)koudurypupate Ananurudsure yenyrs (Analytical Services) na MS SQL Server 2017 unu
cleziBalla BepcHs aa pabotar ¢ gaunu ot cietema Cloudera/Hadoop nannu (HDFS daitnose), kato ce
ChIBPAKA cleqHaTa HHbOopMalua:

. Ananntuunure yenyru (Analytical Services) Ha MS SQL Server 2017 na paGoTar ¢ gaHnu
ot cuctema Cloudera/Hadoop nannu (HDFS daiinose). O0dcHeHUs IOrMKaTa Ha MHTETPUPAHETO,;

. IIepBHYEH KOZ;

. Koudurypaunorssu ¢aiinose.

1.2. MaraaTeH HOCHTEN CHIBPXKAL M3TBIHABALY KOJ 32 MHTerpupane Ha aeete cuctemu: MS
SQL Server 2017 unu cneapaia sepcus U cucreMa Cloudera/Hadoop™, npunaraiiku PolyBase
texHonoruaTa Ha MS SQL Server, 3a ueTUpHUTE TUIA MHTErPHpaHe:

a)eKCTIOPTHpaHe U UMIIOPTHPaHe Ha AAHHHM OT €/IHATA CUCTEMa B JIPYTaTa;
6)ueTene, MonudUIMpaHe U N3TPUBAHE HA JAHHH OT €IHATA CUCTEMa B ipyrara;

B)naHHuTe B cucremara MS SQL Server 2017 unu cneapama sepcus ga Opat B TabmHuu
ch3ZajienH 3a paboTa B namMeTTa (memory-optimized tables in the main memory);

r)xondurypupate Ananutiunure yoryr (Analytical Services) na MS SQL. Server 2017 unu
cheaBama Bepens Ja pabotat ¢ ganuu ot cicteMa Cloudera/Hadoop (HDFS daitnose).

1.3.  JIoKyMeHT npeacTaBsLl Hajluuye Ha [IporpaMes NpoAyKT paspaboTeH OT I0CTaBYMKA 32
uHTerpHpate Ha asere cuicTeMd MS SQL Server 2017 nnu ciesisalia Bepcus U cHCTeMa
Cloudera/Hadoop, xofiTo mporpameH npoayKT € ¢ JOCTaThYHO HMBO Ha 3pANOCT - C Na3apHa pealn3anusd
MHHHMYM 6 Mecell, KaTo JOKYMEHTBHT ChAbpiKa OaHKOBO MpociIeAnmMa nasapHara peaiusanms;

2. MaTepuay cBBP3aHH C TIpHJaraHe Ha TEXHONOTHATA 38 MauMHHO ofyuenue (Machine
Learning — ML) na MS SQL Server 2017 umn cneasallia BepeHd, C U3N0N3BaHE HA JAaHHK OT CHCTEMA
Cloudera / Hadoop u or MS SQL Server:

2.1.  JlokyMmeHT ,,PLKOBOACTEO 3a IPHJIATaHE HA TEXHOJIOIHATa 33 MaUIMHHO o0y4eHHe
(Machine Learning — ML) va MS SQL Server 2017 nunu creaBaiia BepcHs, ¢ U3IOI3BAHE HA JAHHH OT
cucreMa Cloudera / Hadoop 1 ot MS SQL Server®, B kKoHTO JOKyMEHT Jia C€ ChABpa ClefHaTa
uHopMaLu:
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d ITspBHYEH KO,
O Kondurypaunonnu ¢aiinose.

2.2, MariuTeH HOCHTEN ChOBPIKALL H3BIHABAII KOJ 38 IPHIAraHe HA TEXHOJOIHATA 34
MamaHo obydenne (Machine Learning ~ ML) na MS SQL Server 2017 wnn ciegsaiua Bepcus, ¢
H3TION3BaHe Ha JaHHU oT cicTema Cloudera / Hadoop u ot MS SQL Server;

2.3. JloxyMeHT NpeAcTaBAll HAJIMYHE Ha [IPOrpaMeH IPOLYKT pa3paboTeH OT JOCTABYHKA, 32
NpHIIaraHe Ha TeXHONOTHsTa 3a MamMHHO obyueHne (Machine Learning — ML) va MS SQL Server 2017
WM CJIEJBALla BEPCHS, C 3MI0A3BaHE Ha fJanuu oT cicteMa Cloudera / Hadoop 1 ot MS SQL Server,
KOMTO ImporpaMeH MPOAYKT € ¢ AOCTATHYHO HHBO HA 3PAIIOCT - ¢ ITa3apHa peaid3alis MUHUMYM 6 Mecell,
KaTO JOKYMEHTBT ChABpiKa ODaHKOBO MpoceTHMa Ta3apHATa PealH3aims:

4, Vuacrauure TpsaOBa Ja UPEICTABAT CIISIHATE MATEPHAIN, CBEP3aHH Che ,,CHcTeMa 32
TECTBAHE [ILJIHA l.lpyH]{LlHOHaﬂHOCT Ha CneuﬂanmzﬂpaHa HEeHTpaU3MpaHa CHCTEMA 110J, KIIOU;

- HOKyMeHT ,,P’bKOBO,E[CTBO Ha a,[[MHHHGT'paTOIJa 3a Hpose}x,uaﬂe TCCTBAHE
paboTocnocobHocTTa Ha oTAenHuTe MoxynDataNode®, B koeTo ce npeacraes:

JeTAHIHO ONHCAaHWEe KaK Ja ce MpoBele TECTBAHETO CIOpEe H3MCKBAHETO;
pasnevarka oT TecTBaHe Ha nmoHe eauH MoaynDataNode.

- I[OKyMGHT ,,P'hKOBO,[ICTBO Ha aJMHHHCTPATCpAa 34 HpOBG)KI[B.HG TECTBAHE U3IIBJIHEHUETO
Ha MapReduce 3ananne B Hadoop cuctema, B K0eTo ce fapa:

a) JIeTaiIHO ONHCAHHE KaK Jia C¢ poBejie TeCTRAHETO CIoped H3HCKBAHETO;
6) pazreuaTka oOT OACOHO TeCcTBaHe.

- HoxkymeHT ,,PEKOBOACTBO Ha agMUHHCTpaTopa 3a IIpoBe:kaaHe TecTBaHe Ha
KOMIUIeKcHaTa pabora Ha Crieluanu3upanara leHTpanizupana cucteMa. noa kiaou Hadoop upes
upHIarane Ha ,,Hue npunoxeHHe™ WIH Upes IpUiarade Ha ,,clean test”™™, B koeTo ce nara:

JeTalIHO ONHCaHHE KaK Jia ce IIPOBEJIC TCCTBAHETO CIIope]l U3BUCKBAHETO;

pasredarka oT no00HO TecTBaHe.

5. YaacTHANHETe TpAORA ia NpeJcTaBiIT MaTepuansT ,, KoHLenTyanHaTa apXUTEKTypa 3a
pa3iBpeHre Ha chcTeMara 3a Xuisaau PBY, usnon3saikid KOMIOHEHTHTE Ha NIpeJIciKCHATa
Chenuanusupana [eHTpali3upana cucTeMa noy xwnod Hadoop, kaTo ce HanpaBH HEHHOTO TEOPETHYHO
pa3lMpeHHe OO KalmauuTeT CTOTUIM M X PB, ¢ koeTo Aa ce JoKae pasiMpAeMOCTTa Ha
npeanoxedara Crenquanu3npasa HeHTpanisipana cucteMa nog ko4 Hadoop 10 KananMTeT XWiaau
PB. KoHnenTtyajinaTta apXuTeKkTypa Ja ChIbpKa MUHEMYM CIEIHUTE YacTH:

CrurHoct Ha cucreMata Hadoop u Hadoop 3;
Hsnoaseaue 8 Hadoop Ha ne-RAID apXuTeKTypH Ha JUCKOBH MAacHBH;

TexHonorny Bnugeryy Ha Hadoop kinbcTepHUTE apXUTEKTYPH 32 H3TPaXaaHe Ha FojsaM
KamnalUTeT, ¢ aKIeHT Ha npuHuuna Ha Kogupane cpeuty ustpusane (KCH) 3a ypenuuasa edeKTHBHOTO
U3MON3BAHE HA AUCKOBO MpocTpancTBo, Komupare cpemy ustpusane (KCH) B Hadoop 3 n Pabora ¢
manxy ¢aitnoee;

[punarase Ha TBBHPAO AUCKOBO yeTpoiicTro (HDD) u ITonynpoBoAHMKOBO AMCKOBO YCTPOHCTRO
(SSD) e Hadoop;

MeToq 2a IORHIIABAHE ITPOHU3BOJAUTCIIHOCTTA Ha Hadoop cHcTema;

Xapayepua Pedepenrra apxurextypa Ha Hadoop, sknrousama Hs6op ra ynpasnapama cuctema
3a PetepenTtHa apxurexTypa Ha Hadoop, Tunose ¢spebpu H3nonssanu B PedepenTnata apxurecrypa,
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HudpactpyxTypHa apxuteKkTypa Ha PedepeHTHaTa apXutekTypa, [lpoTroTunna XapayepHa PedepenrHa
apxutekTypa Ha Hadoop, PedpepentHa apxutextypa Ha Hadoop 3a paspaGorka Ha IpHiIOXKeHus,
IIpouseoacTeena PedepenTna apxurektypa Ha Hadoop, ApXHTeKTYpHH pelleHHs 3a NPEOAO/sABAHE HA
npakTHyeckaTa npenopbka 3a 100 TB orpannuenue Ha DataNode npu Cloudera-Hadoop, 1 Kiouoru
HHIHKATOPH 3a Xap/yepHa olleHKa Ha PaboTeH cbpBEp;

ApxutekTypa Ha ronemu Hadoop kneetepn ¢ 06eMu crotiuu M xunaau PB, Bmousaia
ApXHTEKTYpeH MoAX0A KbM ch3aaBaneTo Ha DataNode cbprbp, Pusnyecka apxutektypa Ha Hadoop
KIBCTEPH ¢ 00eMu cToTHUM H Xxuaay PB, Manonseane Ha guckoBe ¢ roneMH obemu B DataNode
cbpBBpU, 1 Hadoop Arperupana cuctema cherosina ce ot Hiakonko Hadoop kinberepa;

JluTepatypHE H3TOUHHULIM T10JI3BaHH NpH pa3paboTka Ha KoHleNTyanHaTa apXuTeKkTypa.
B Bpb3Ka ¢ npoBexaHe HA TECTBaHE HA MpelIaraHuTe XaplyepHH CHCTEMM:

i, Y4acTHAKST Ja NPEACTABH NIMCMEHO TIpeoxkeHa AeTaiIHOe pasnycaHa MmpoLeaypa 3a
IPOBEsKIAHe Ha OT/SJIHATE TECTORE, Oa3supaHa Ha tOOpHTE IPAKTHKH M MPENOPBKH OT CTPaHa Ha
NPOM3BOANTENS Ha MpeaaraHoTo ofopynsaxe.

il VyacTHHEKLT [Ja TIPEACTABH pasfeyaTka Ha eKpaHH OT IPOBEXaHe Ha ogobHo
KOH(UIypUpPaHe X TECTORe Ha CIELHATH3HPaHU CHCTEMH, CRBP3aHH C:

- Koudurypupane Ha VLAN Ha xomyTatopure (switches);

- O6MeH Ha MaHHH MEXTY JBa H3YHCIHUTENHH MOAYNA C H3NON3BaHe Ha KOHQHIypHpaHaTa
VLAN;

- O0MeH Ha NaHHH MEXIY H3THCIHUTESH MOJIYJT H CTIQMENIEH AHCK. .

BH.[[HO OT TEXHH'IECKOTO NpedAo:KeHHe, YHACTHUKBT HE € CNAa3H/1 H3HCKBAHHATA NMOCOYEeHH
Io-rope, KaTo JHICBAT CJACIHHTE TOKYMCHTH:

- JTOKYMEHT ,,PBKOBOACTEO HA aIMUHHCTpaTopa 3a Ch3llaBaHe Ha LEHTPATH3HPaHO
aBTeHTHKHpaHe Ha notpedburenute Ha Hadoop cuctema®, B K0OeTO ce OIIHCBA:

- JIoKyMeHT ,,PBKOBOACTBO Ha anMUHUACTpaTopa 3a Chb3AaBaHe Ha Npasa 3a JOCTHII 33
CBPBBLPH U CerMeNTH OT faHHu B Hadoop cucTema, Ha Bede Ch3JafcHH NOTPEOUTENH™, B KOTO ce
OIMCBA;

- JloxymeHT ,,PBKOBOACTBO HA aIMMHHCTpaTopa 3a Ch3faBaHe KOHTPOI HA JOCTBIIA JI0
HDFS nupektopuu u ¢aitnose Ha Hadoop cucrema®, B KOETO ce onueBa:

- JloxyMeHT ,,PEKOBOACTBO Ha aIMMHACTpaTopa 33 Ch3niaBaHe LEHTPATH3UpaH JIHCT 3a
yrpasieHHe Ha JocTbna a0 Hadoop cuctema®, B KOETO ¢€ OMHCRA!

- JoKyMeHT ,,PEKOBOICTBO Ha aAMHHUCTpaTOpa 33 Ch3aBaHe HA MEXaHU3BM 33 NBJICH
oput Ha Hadoop crucTema®, B KOeTO ce OIHCRA:

- JloKyMeHT ,,PBKOBOACTBO Ha afAMHHHCTpaTOopa 3a OCUrypsABaHe Ha 3aIHTa H KPUNTHPaHe
Ha paunuTe B Hadoop cucreMa 3a TaHHM BBPXY AMCK M JAHHH B JABHIKCHHE", B KOETO Ce OIIMCBa:

- JIoKyMeHT ,,PEKOBOACTBO Ha aAMHHHCTpaTOpa 3a Marpaxxaane ynpapieHue Ha KIIOUOBETE
3a Kkpuntupane B Hadoop cuctema®, B KOETO ce OnucBa:

- Hoxkyment ,, JIpumepHo dyHKUHMOHUPaHe Ha AAaNTHBHA APXHTEKTYpa 3a
HMudopManmonra CHrypHOCT®, B KOHTO ca NpeJcTaBeHH PasnedaTKu 0T IpUMepHO GyHKIMOHUpPAHE U
KOHGHIypHpaHe B KOMIIOTBPHA Cpella Ha JOCTABYMKA, Ha CIIE[IHUTE KOMIIOHSHTH: Mogayna za YAJIC,
IPS yeTpoiicTBoTo  Moayna 3a MY]L. B To34 ZOKYMEHT [a ce IpeICTABAT Pa3Ne4aTku oT cleHuTe 4
6pos NPUMEPHO HHTErPHPAHE:!
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LA

Marepuanu cerp3aHi ¢ HHTETpHpale Ha neere cuctemu MS SQL Server 2017 unu ciegsama
BepcHs U cucteMa Cloudera/Hadoop®, npunaraiiku PolyBase Texnonoruara na MS SQL Server:

- JoxymeHT ,,PEKOBOICTBO 32 IporpaMHCTa.3a HHTErpUpane Ha fpeTe cuctemu MS SQL
Server 2017 wim cneapama Bepcus u cucrema Cloudera/Hadoop®, npunaraiiku PolyBase Texnonorusra
Ha MS SQL Server, KOHTO TOKYMEHT Aa ChABbpKa HHOPMAIMA 34 MOTSHIMANHO Peali3upaHe Ha
YeTHPHTE THUIIA UHTErPUPAHE:

- MarauTeHd HocHTeN chobpKall H3IbiHABaLl Ko 3a HTerpupaHe Ha nBeTe cHcTeMu: MS
SQL Server 2017 unu cneapaiia Bepeus u cuctema Cloudera/Hadoop®, npuntaraiiku PolyBase
TeXHonoruaTa sa MS SQL Server, 3a ueTHpUTe THIIA HHTErPHpPAHE:

- JIOKyMEHT npecTaBsALI HATHYHE Ha MPOTrPaMeH NpOIYKT pazpaboTeH OT JOCTaBUHKa 3a
unTerpupane Ha asete cucteMd MS SQL Server 2017 unu cneaBaiua BepcHs H CHCTEMA
Cloudera/Hadoop, koiiTo nporpamMes NIpogyKT & ¢ AOCTATHYHO HHBO Ha 3PAJIOCT - C Na3apHa peaju3alus
MHHMMYM 6 Méecel], KaTo OKYMEHTBT ChABD:KA HAHKORO MPOCAC/HMa [1azapHaTa peau3aius;

MaTtepuanu cBbp3aHH C IIpHIaraie Ha TeXHONOrusTa 3a MamuuHo obyuedune (Machine Learning
— ML) sa MS SQL Server 2017 mie cnenpalta Bepcus, ¢ M3Moa3BaHe Ha Nanuu ot cucrema Cloudera /
Hadoop u ot MS SQL Server:

- JloKyMeHT ,,PLKOBOJICTBO 32 IPHJIATAHE HA TEXHOJIOTHATA 34 MAIIHHHO o0y4yeHne
(Machine Learning — ML) na MS SQL Server 2017 unu cneneaina Bepcus, ¢ U3NOJ3BaHE HA AaHHH OT
cuctema Cloudera / Hadoop u ot MS SQL Server®, B koliTo IOKYMeHT Jia ce ChabpIka clieqHaTa
HHpOpMaIMA:

- MarauTeH HOCHTEN ChIbPAKAII M3THIIHABALL KO 3a MpHIarane Ha TEXHOMOTHATA 3a
MamuHHO oOyueHne (Machine Learning — ML) xa MS SQL Server 2017 unu ciefBaila BEpCHs, C
H3MoI3BaHe Ha JauHu oT cucteMa Cloudera / Hadoop u o' MS SQL Server;

- HJoKyMeHT npeacTapAn] HATHYHE Ha ITpOrpaMeH MPOAYKT pa3paboTeH OoT AOCTABYHKA, 32
MpHUIaraHe Ha TeXHONIOrMATa 3a MalMHHO o0y4yeHue (Machine Learning — ML) ua MS SQL Server 2017
WITH clejBalia Bepcus, ¢ H3Mo/3BaHe Ha AaHHH oT cucTeMa Cloudera / Hadoop 1 ot MS SQL Server,
KOHTO mporpaMeH NpoAyKT e ¢ OCTATHYHO HMBO HA 3PAJIOCT - © TIa3apHa peanusanus MUHUMYM 6 Mecell,
KaTO JOKYMEHTET ChIbPxa OaHKORO MPOCeAHMa a3apHaTa pean3ann.

- HdoxyMeHT ,,PEKOBOICTBO Ha aAMHHHCTpaTopa 3a [IpoBerkaHe TecTBaHe
paboTocnocobHocTTa Ha oTAeMHUTe MoaynDataNode*

- HoKyMeHT ,,PEKOBOICTBO HA aIMHHHCTpaTopa 3a [IpoBeXkIaHe TECTBAHE H3BIHEHHETO
Ha MapReduce 3zananue 8 Hadoop cucrema

- HJokymeHT ,,PEKOROICTEO Ha aMHHHCTpaTOpa 3a IIpoBe)knaHe TecTBaHe Ha
KoMIUIekcHara pabota Ha CnienManusupanara HeHTpany3npana cuctema nop kmod Hadoop upes
npunarane Ha ,,Hue npmiokeHne™ MM Ype3 npuiarale Ha ,.clean test™

- KoHnenryanHaTa apXHTeKTypa 3a paslUHpeHie Ha CHCTeMaTa 3a xwisau PBY,
H30JI3BARKK KOMIIOHEeHTHTe Ha rpeyioxenara Crieualiu3inpata HeHTpalu3dpala CHCTEMA TIO KoY
Hadoop, kato ce HanpaBH HEHHOTO TEOPETHYHO pa3lIMpeHHe 70 KamaluTeT CTOTHIM M Xxunsad PB, ¢
KOETO Aa ce JOKaKe pasliMpAeMOocTTa Ha mpeanoxeHaTa CnelHanH3npana NeHTpalu3HpaHa CHCTEMA
non xnxou Hadoop o xananureTt xunsau PB.*

Ha Gaza Ha ropreTo, KomucHATa npegiara yuactuuka KOHTPAKC A/l 3a orcTpansBaHe
Ha ocHoBaHue 4. 107, T. 2, 6. ,a* ot 30I1, Thii kaTo ¢ NpeAcTaBRI odepTa, KOATO He OTIOBAPHA HA
npeIBapHTeIHO 00sIBeHHTE YCJIOBHS 32 H3NThJIHEHAE HA NOPLYKATA.
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Kovmucusra NpeMNHa KbpM OUCHABAHE HA TEXHHYECKOTO MNpedNOKEeHHE Ha JOINYCHATHH

YYACTHHK, KAKTO CJaeABa:

1. OTHocHO ofepTaTa Ha KOHCOPITHYM BHT IEATA CHCTEMC A331;

ITPUCHRIAHETO HA TOYKH N0 IIOJ-IIOKASATEJIUTE, ®OPMHUPAIIIA OIIEHKATA
110 IIOKA3ATEJ ,,CPOK 3A TOCTABKA H IIYCKAHE B EKCIIVIOATANM HA TISIJIATA

CHCTEMA NOJ KJIKOY »:

Tloanoxazaten;

Makcumanen Gpoit
TOYKH:

Koeduuuent HA
TexecT B %

IMoamokasaren ,Cpok 34 JOCTABKA H OYCKAHE B
€KCIIOATAIHA HA IAJAaTa cHcTeMa o ka4 » (Kn)

ITokazaren ,,Cpok 3a JOoCTaBKa H MYCKAaHE B €KCIUIOATALMA HA
nsnata cucrema nox kmod ” (Km) — IlpencraBnspa cpok 3a
JOCTABKA M ITyCKAHe B SKCILICATAIMS Ha LAATA CHCTEMA TIOH
KJIIOY Ha YYacTHHKR U ce GopMHpa Mo clieaHaTa GopMmyna;

Kn= Kn mun. / Kx yuactaux x100 ,
KBJIETO:

Kn mMuH — TipeamoxkeH Hal-KpaThK CPOK 38 M3MLIHEHHME Ha
NOphYKaTa;

Kn YYACTHHK — TIPEOJNIOKEH CPOK 338 H3NLJIHCHHE Ha
noprYKaTa OT ChOTBETHHA YIACTHHK.

VyacTHMK NPeATOKHI CPOK 3a JOCTABKA M IYCKAHE B
gKcHoaTang Ha LdiaaTta CHCTeEMa 10 KoY II0—Malko oT 1
MECEL U II0OBCYEC OT 6 Mecela c€ OTCTpaHABa OT Y4JacCTHe.

VyacTHHUETE CIIeBa 4 N0COYaT CpPOK 34 NOCTABKaA U ITYCKaHe
B CKCIIIOATALMA HA [AN1aTa CHCTCMAa 110 KJKY B MCCELTH.

100

35

MAKCHMAJHHAT BPOA TOYKH 3A IIOKA3ATEJ ,,CPOK 3A IOCTABKA H ITYCKAHE
B EKCILTOATAIIASA HA ISIJTATA CHCTEMA IIO/J KJIIOY ” E: 100

KOHCOPIIAYM EUT" AEHTA CHCTEMC 33 — npe/uio:kenne Ha y9acTHHKA — 3 mecena Kix =

Ka mun. / Kn yqactauk x100 = 3/3 x 100 = 100 Toukn
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Iloxazamen , Duzuyecxua pasmep Hna modyra MooyaDataNode e pamxume na paxogomo
npocmparcmeo ” Kgp

OIIPEJEJISIHE HA OLIEHKATA ITO TEXHHYECKH ITIOKA3ATEJ ,, PH3NTYECKHA
PASMEP HA MOAYJA MOAYJDATANODE B PAMKHTE HA PAKOBOTO
ITPOCTPAHCTBO*

YucnoB H3pa3 Ha OLIEBKATa 10 TO3M [OKA3aTeN ca TOUKHTE, KOMTO ce H3UHCIABA, KaKTO cle/Ba:
IMPHCBAKIJAHETO HA TOYKH IIO IIOA-ITIOKA3SATEJIMATE, ®OPMHPAIIINA OIEHKATA

IO IIOKA3ATEJ ,PH3NMYECKHS PAZMEP HA MOAYJA MOAYJDATANODE B
PAMKHTE HA PAKOBOTO ITPOCTPAHCTBO*:

Maxcumanen 6poit | KoeguuueHt Ha

[oxnokasaren: o
TOYKH: TexecT B %o:
Ioanmokazaren ,PH3HYecKHsT pasMep Ha MOAY.Ja
MoaynDataNode B paMKHTe Ha paKOBOTO HPOCTPAHCTBO™
Kdp
,.OH3RUecKUs pasmep Ha monyna MoxyaDataNode B pamxuTe
Ha pakoBoTo npoctpaHcTBo” K¢p 1 ce nonmyyasa no cseanus
Ha4MH:
100 65

1. VyacTHHK/UM mpeanaokun ¢usnueckH pasmep 1U Ha
HU3YHCIHTETHHTE MOAYaH Ha MopynDataNode nomy4apa/t -
100 Touxu

2. YvacTHHK/IM mpemIokui ¢(usnuecku pasmep 2U Ha
H3YMCAHTENHHTE MOAYNH Ha Moayna MoaynDataNode
nonyuasa/r — 10 Touxwy;

MAKCHMAJHHAAT BPOH TOYKH 3A IMOKA3ATEJN ,OU3MYECKHUS PABMEP HA
MOJIYJIA MOOYJIDATANODE B PAMKHTE HA PAKOBOTO ITPOCTPAHCTBO* E: 100

KOHCOPITUYM BHI" JEMTA CHCTEMC A33/1 — npeoskenne na yuactuuka — 1 U - Kp =
100 TouxH

OIIEHKA HA YUACTHHKA ITO TEXHHYECKHA ITOKA3ATEJL E: 100

TIT= 100 x 35% + 100 x 65% = 100 TOUKH
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Ha ocroeanue un. 57, an.3 om III30Il, Komucuama pewtu O0a npoegede caedsaujormo cu
omrpumo 3aceoanue ¢ 3arq 008 na YHCC, na xoemo 0a omeopu UeHO8OMO Npednoicer ue na
COUHCIMEEHUA OORYCHAM YHACHH UK.

Ha Tperoro cH 3acenanue, Ha sacemanuero OCBeH ujleHOBeTe Ha KOMHCHATAa IIPHCHCTBA
npeactapnasawuar Ha KOHCOPLIUYM BUI' TEMTA CUCTEMC 1331 — Heax Hosxkos.

Hpe,[lCTaBI/ITEJ'IH Ha CpeacTBaTa 3a MacOBO OCBEAOMABAHE HE ITPHCBECTBAXA.

IMpy cvobpasaeane ¢ un, 57, an. 3 ot ITI30I1, komHcHaTa 064BH pe3ynATaTHTE OT OlEHsABAHE Ha
JIOITYyCHATHTE YYaCTHHMLM B TMPOLEAYpaTa Mo APYTUTE MOKa3aTeNH, CNej KOETO NPHCTLIH KbM OTBapsHe
Ha [IEHOBHTE UM NPE/ITIOXKEHHE, KAKTO CIe/Ba;

1. KOHCOPIIMYM BHI" JEATA CUCTEMC 331
INpennaraua uena — 3 187 007,00 ne.6e3 JJIIC

Cnen m3pbpluBaHe Ha Te3d ACHHOCTH, KOMMCHATA INPOIBIDKM cBOfTa paboTa HA 3aKPHUTO
3acellaHMe ¢ pasriexiiaHe Ha [EHOBOTO NpPEMJIOXKEHHE Ha AOMYCHATHA A0 TO3H €Tan YHYacTHHK, [PH
KOETO YCTAHOBH, Y€ QTrOBaps Ha M3UCKBAHMATA HA BL3NOKHTEI.

KoMHCHATA IPHCTHIM KBbM ONpeJensHe HAa OHEHKara Ha (MHAHCOBHs INOKasaren o
KOMILICKCHHTE OLIEHKH Ha JIONYCHATHS YHaCTHHK, KaKTo ClIeBa:

KOHCOPLIYM BAT" JENTA CHCTEMC A33]1

OLIEHKATA HA PUHAHCOBHSI IIOKA3ATEJI
®II = (Lmin / ITj) x 100 = (3 187 007,00 / 3 187 007,00) x 100 = 100 TouxH

KOMIIJIEKCHA OIIEHKA (KO): KoMmnexkchHata oueHka Ha odeprara Ha YYacTHHK Ce
M3YHCABA 110 TIOCOYCHHTE NIOKA3ATEIIM H ChOTBETHUTE MM OTHOCHTEJIHH TEKECTH 1O clieHaTa GopmMyJia:

TII x 60% + PII x 40% = 100 x 60% + 100 x 40% = 100 TouxH
Kpaiino xnacnpane:

1 mszero - KOHCOPIIHYM BT TEMTA CHCTEMC J33/1 — 100 rouxsu

Komncnsra npegaaras

1. Ha ce ¢KAI0UM O0roBop 3a ,JocraBka, HHCTAIHPaHE, KOH(HUIypHpaHe, TeCTBaHe H
nomrspaxane Ha CIEINUWAJIM3UPAHA IEHTPAJIHU3HPAHA CHCTEMA IIOA KIHOY
HADOOP 3a paGota ¢ I'oteMu 1aHHy mo npoekr ,, JJUrdTaIH3alMa HA UKOHOMHKATA B cpeja Ha
Tonemu panuu® (AT D), Ne BGOSM20P001-1.002-0002% ¢ yuacTHMKA KJIACHPaH Ha NbPBO MSCTO
KOHCOPIIYM BHUI' JEMTA CHCTEMC A33] na croiinocr 3 187 007,00 (Tpn mMuiHoua, CTO
oceMeceT H cedeM XHJsIA U ceaeM Jeea u 00ct.) nesa 6e3 1JC;
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2. OTcTpaHeHM yuacTHHITH:

2.1. TIPAM TEXHOJIO/I’KHC EOOJ| na ocnopanne un. 107, 7. 1 u 1. 5, BLB BPL3K2 € W
67 or 30Il, Thii KaTO YMACTHHKBT HE € M3MBJHI YCIOBHE, HOCOYEHO B JOKYMEHTALHATA H €
noaan odepra, KOSITO He OTroBaps Ha YCJOBHATA 3a NpeAcTABsiHE, BKIWYHTEAHO 3a dopma H
HAYIHH, TOPAJH CAEAHOTO:

C nporokon Ne 1, koMHMCHATA YCTAHOBH JIMNCA, HENBJIHOTH HIH HECHOTBETCTBHE Ha
UHGOPMALHMATA, BIUTIOYMTENHO HEPEJIOBHOCT MM (PaKTHYCCKA TpPEIIKa, WJIH HEChOTBETCTBHE C
H3HCKBAHMATA KBbM JIMMHOTO CBCTOAHHE WIH KPUTEPUHKTE 3a MOAOOP IMOCTABEHH OT BB3JIOMKHTENA, KAaKTO
cnezpa:

- YYacTHHKBT € MNpeAcTaBHI B CBOSTA O()epra CNHCHK — ONHC HA NPEICTABEHUTE OT

Y4acTHHKA JOKYMEHTH no obpaszen. B nero e mocoueHo Hanuuee Ha CD ¢ EEJIOI no obpazeu. Ilpu
pasriexjaHe Ha AOKYMEHTHTe B odepTara Ha y4acTHHKA, KOMHCHATA HE YCTAHOBH Hanuuue Ha CD ¢
EEJIOII no o6pazeu. Cornacuo un. 67, an. 1 or 3011, npu nonasaHe Ha 3asBlEHHE 3@ yHaCTHE WIH
otepTa YHAaCTHHKBT JeKiapHpa JMICATA Ha OCHOBAaHHATA 3a OTCTPAHABAHE M CBOTBETCTBHE C
KpPUTEpHUTE 3a 110A00p 4pe3 NpPEACTaBAHE HA €AHHEH eBpONEHCKH JOKYMEHT 3a OOILUECTBEHH MOPBYKH
(EEHOIT). B Hero ce npeaocTaBs ceOTReTHaTa HHOPMALMA, U3HCKBaHa OT Bb3JIOXKUTEN, ¥ ¢ TOCOYBAT
HanuoHanuuTe 6a3u JaHHU, B KOMTO CE CHABPMKAT AeKIapupaHuTe 0OCTOATENCTRBA, WIM KOMIIETEHTHUTE
OpraHH, KOHTO CBIVIaCHO 3aKOHOJATENCTBOTO HAa IbpXKaBaTa, B KOATO KaHAHAATHET HJIK YYaCTHHKLT €
YCT2HOBEH, €a JTBKHH Ja TIpefocTaBaT uHGopMauusa. EqUHHUAT eBponelicky JOKYMEHT 3a O0IeCcTBeHH
MOPBHKH C€ IPSA0CTaBs B eJIeKTPOHEH BHA 110 ofpasell, YIBbspieH ¢ akT Ha EBporeiickaTta KOMHCHA.

IIpegBua KOHCTATAIHHTE KOMHCHATA, HA 0CHOBaHHe WiI. 54, aa. 9 BLE Bph3Ka ¢ al. 8 orT
III30I1, nage BL3MOKHOCT HA YIACTHHKLT, OT KOATO CLIIHA He ce Bb3M0JA3Ba, 1A NPeIcTaBH HOB
EEJIOII u/man Apyrn JOKYMeHTH, KOMTO CHABLPKAT NPOMeHeHa H/HIIK JonbJHeHa HHbopMaunsa B
C€poOK 0 S5 padoTHH AHH OT NOJAYYAaBAHETO HA TpoTokKoaa. JoNBJIHHTENHO NpelcTaBeHaTa
HHpopManusa MoKe Aa 00xBawa H GakTH W O0CTOATENCTEA, KOHTO €3 HACTBLIH/IM CJIeA KpaiHHsS
CpOK 3a moJy4aBaHe Ha odepTH 3a yJacTHe.

2.2, MHEMOHHKA Al ua ocuosamme 4j, 107, T. 1 ot 30Il, Thil KaTO yYacTHHKA He
OTTOBapfA HAa MOCTABEHHTEe KPHTEPHH 33 NOAGOP H He € H3NbLJAHMJ APYro YCJOBHE, NMOCOYEHO B
O0ABIIEHHETO 32 00IeCTBeHA NOPBYKA H B JOKYMEHTAIIHATA, NOPAHH CJICTHOTO:

C nporoxom Ne 1, KOMHCHATA YCTAHOBM JIMIICA, HENBIHOTH HIM HECHOTBETCTBHE Ha
MHpOpMALUATA, BKJIIOYUTENIHO HEPeJJOBHOCT HIM (aKTH4ecka Tpellika, MM HEChOTBETCTBHE C
H3UCKBAHHATA KbM JIHMHOTO ChCTOSHUE MM KPHTEPUMTE 3a 10400p ITOCTABEHH OT BB3JIOMKUTEJS, KAKTO
cyefipa:

- B npencrasenus ot yuactauka eEEJIOII, Yacr III: OcHoBanus 3a usimnousaHe, Oyksa I

CrnequdyuH® HaUMOHANHH OCHOBAHMA 3a MIKIIOYBAHE Ha BBIOpoc ,Jlpunarar nn ce coenudH4HH
HAIIMOHAJIHH OCHOBaHM#A 33 M3KJIIOYBAHE, KOHTO Ca [0CO4YeHH B 00ABJICHUETO WIH B JIOKYMEHTALMATA 32
oblecTeeHaTa NOPBHYKA?“, YHacTHHKa € Jlaa TorpemHo oTroeop ,Jla®, xato B CBILOTO BpeMe e
JeKIapupal JIMIcaTa Ha I[OCOueHHTe B OGABNCHHETO CNENH(HYHH HALUHMOHANHM OOCTOATENCTBA 3a
OTCTpaHsABaHe.

- B npencraBenus or yuactauka eEEJIOIL, Yact IV: Kpurepuu 3a noxbop, 6yksa B:
TexanuueckH ¥ NpOQECHOHATHH CIIOCOGHOCTH, YHACTHHKA HE € HOKa3all HalHYMETO Ha NEpCOHaN W/HMiM
PBKOBOJIEH CBCTAB C onpezeneHa npodecHoHalHa KOMNETEHTHOCT, KaKTO ClIEABa :

1.1. PekoBOAMTEN Ha [IPOEKTA, 3a KOATO € HaNHNe:
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. OGpasoBanue: MuuuMansa obpazoBaTenHa creneH ,,0akanaBbsp™ HNHM EeKBUBANEHTHA B obnacrure
» 1 EXHUUECKH Hayku”, ,,MxoHoMuKa™ wi ,,[Ipppogau Hayku, MaTeMaTHKa K HHGOpPMAaTHKa”, a KOrato e
IpUAOOHTO M3BBH CTpaHaTa — B O0NIACTH, EKBHBAJIEHTHH HA MOCOYEHUTE;

. JonenHurenHa Kpanddukauuda: YenemHo uzgbpxan m3nuT o PMBOK w/unu Prince2 unm
EKBHBAJICHT.

1.2, Musaumym 1 Opoii HATHYHE CepTHOHUHEPAHH CICLHANHCTH, 33 CIICAHHTE 00NacTu:

- YOpaBlieHHE W BHEApsABaHE HAa XapAyepHH CUCTEMH OT IIPOH3BOAMTEIL;

- ,Oracle Database SQL / Microsoft SQL Server” uii eKBHBaJICHT;

- ITIL Certificate in IT Service Management™ iy eKBHBAIECHT;

- Microsoft Certified IT Professional” uau expuBasnenr

- ,Microsoft Certified Solution Associate (MCSA)” i eKBUBaNICHT;

-~ ymnpagneHue Ha npoeKTH — “PRINCE2” unu exBupaneHT;

- MpEXOBH TEXHOJIOTHH;

- ynpaBlieHde Ha nocrela Ao mpexarta {Network Access Control MK eKBUBANIEHT);

- TEXHOJIOIHSA 3a 3alIUTa OT IPOHUKBaHE - Intrusion Prevention System (IPS) unu exBuBa.ienT;
- Linux wi# eKBUBafIEHT CNEIHATHCT .

1.3. Muaumym 1 Gpoli HanMueH CHCTEMEH agMHUHUCTpaTop (MK Ha TIOZOOHA JUTEMKHOCT CHELHANKCT),
KOHTO CHCTEMEH aJIMMHHMCTPATOP € cepTHOUIMpaH UIH € ¢ MPEMHEHATO O0YYEHHE/NION0XKEH H3NHUT NpH
NpOU3BOAUTE /CepTH]HIIMpaH HeHTsp 3a oby4enne no ,,Cloudera Administrator™ HIM €KBHBAlleHT, B
KOSTO JEKIapallis ce yBepsBa, 4e upe3 TO3H CHCTeMEH aJMMHHCTPATOP L€ C& OCHIYypsABa peakuus oT
CTpaHa Ha JOCTABMMK& NMPH perdcTpalmsa/YBeJAOMIIEHHE OT CTpaHa Ha Bu3joxkuresd 3a NOBpelaTa B
HHCTANALMATa W/HIM KOHQHrypauusaTa Ha ynpasnseawus codtyep Ha Cloudera Ha Hadoop wibctepa
(MJIH eKBHBANEHT).;

- B npeacraBenusa ot yvactHuka eEEJIOII, Yacr IV: Kpurepuu 3a nopbop, Gykpa B:
Texnuueckd ¥ npodecHoHaIHH CNIOCOOHOCTH, YYacTHHKA HE € JI0Kas3as, de pasnojiara ¢be CepBH3Ha
Dasa 3a OChIlECTBABAHE Ha CEPBU3HATA YCIIYra.

C nucmo Bx. Ne 830/28.05.2019r. Hpy:KecTROTO €& YBENOMMJO KOMHCHMATA 3a HajlM4yHE Ha
IIpOMsHA B ChCTARA Ha YJIEHOBETE Ha ChBETA HA AUPEKTOPUTE, KATO KBM IMCMOTO € NPUJIONHII MOMbIHEH
enekrpoHeH EEJIOII Ha HOBMA uYNeH Ha AWPEKTOPUTE, YOOCTOBEPEHHE 38 AKTYATHO CBHCTOAHHE H
JIOKYMEHT 32 YITbJIHOMOILABAHE.

IIpeBH KOHCTATALMHMTE KOMHCHATA, HR OCHOBaHHE WiI. 54, aJ. ¥ BBB BPB3Ka € AL 8 OT
IIII30I1, nage BLIMOMKHOCT Ha YUACTHHKELT, OT KONTO CHLIIHA He ¢e Bh3N0J3Ba, A NPeJCTABH HOB
EEJOII w/niu Apyra NOKYMeHTH, KOHTO ChABLPIKAT MPOMEHEHA H/HIH Jonbjanena nHpopmaunsn B
CpOK A0 5 padoTHH JHH OT MHOJYYABAHETO HA IPOTOKOJA. JJONMBIHHTENHO NpeacTABEHATA
HHpopmManusa Moxe Ja 00xBama u PpakTH A 00CTOATENCTEA, KOMTO €A HACTBHIHIM CJE[ KpaHHud
CpOK 33 moJiy4aBaHe HA o epTH 34 yuacTHe.

2.3. KOHTPAKC AJl ua ocuosanye wi. 107, 1. 2, 6. ,,a“ or 30Il, Thii KaTO € NpPeICTABHI
odepra, KOSATO He OTroBaps Ha MpeJBapHTeJHO OOABEHHTE YCJIOBHS 32 H3ObLJIHEHHe HA
MOPBLYKATA, NOPATH CAEAHOTO:

Komucusra KOHCTarHpa, de TEXHHYECKOTO IMPEJIOKEHHE Ha Y4acTHHKa HC OTropapsa Ha
H3HCKBaHUATA HA BH3NOXKHUTEIA, NOpAJOH KOETO He ¢ JOIYCKA A0 OLICHABAHE M MO-HATATHLIIHO YHACTHE B

npouexypara
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MoTueu:

1. Crriacuo usucksanuata Ha PA3JIEJT II. TEXHUYECKA CIEHHUOHUKAILIMA, ot c1p. 51 10
ctp. 58

,»YHACTHHIOATE TpiAOBa Ia NpencTaBAT CNEOHUTE HOKYMEHTH, CBbp3aHu ¢ ,,JHdopmaluoHHa
curypHocT Ha Crnielajiu3upaHaTa HeHTpaTU3UpaHa CHCTeMA Mo KIIKoY“:

- JoxymeHT ,,PLKOBOACTBO HAa ajMHHMCTpaTopa 3a (Ch3JaBaHe Ha IIEHTpPaAJM3MPaHO
aBTEeHTHKHpaHe Ha notpebutenute Ha Hadoop cuctema®, B koeTo ce onucpa:

a)lIofixo], 3a CB3JaBaHe CHLOTBETHOTO H3MCKBAHE C IOCOYEHO TEXHMYECKO H MPOrPaMHO-
KOH(UTYpallHOHHO pellIcHHUE;

6)eIMH WM HAKONKO NPHMepa 3a IIPHJIaraHe Ha H3HCKBAHETO,

- Hoxymenr ,.PpkoBoscTBO Ha agMHHMcTpaTopa 3a Ch3jlaBaHe Ha IpaBa 3a JOCTHI 3a
ChPBBPH H CerMeHTH oT naHHH B Hadoop cucrema, Ha Bede ch3fgafieHM MOTpeDHTENH, B KOETO ce
OITHCBA:

a) IOJAXOA 3a Chb3dBaHE CBHOTBETHOTO M3MCKBAHE C IIOCOMEHO TEXHMYECKO H MNpOrpamHo-
KOH(UIypaLIHOHHO pelleHHE;

O)eHH UM HAKOJKO NpHMepa 32 NPUIaraHe Ha H3UCKBaHETO.

- JoxyMmeHT ,.PEKOBOICTEO Ha agMuHHCTpaTopa 2a Ch3maBaHe KOHTPOJA Ha JOCTHNA J0
HDFS pupextopud H daitnose Ha Hadoop cieteMa®, B KOETO ce ONTHCEA:

a) TMOAXOJ 3a Cb3/laRaHEe ChOTBETHOTO WM3HCKBaHE C IIOCOYEHO TEXHMYECKO H INporpamHo-
KOHGUTypallHOHHO pelleHuUe;

6)3)1HH HJIA HAKQJIKO IIPHMEpPA 3a NpHIIaranc Ha H3HCKBaHCTO.

- HokyMeHT ,.PLKOBOJCTBO Ha agMHHHcTpaTtopa 3a Cb3iaBaHe lieHTpamusupan JlucT 3a
ynpabieHue Ha gocteia 10 Hadoop cucrema®, B koero ce orncea:

a) NMOAXOJ 3a Cb3AaBAHE CHOTBETHOTO M3MCKBAHE C [1IOCOYEHO TEXHHYECKO H TpPOrpamMHO-
KOH(PUTYpALIMOHHO DELIEHHE;

6) npuMep 3a NpUJIaraHe Ha H3HCKBAHETO.

- Jokyment ,PEKOBOACTBO Ha anMuUHHcTparopa 3a Ch3faBaHe Ha MEXAHH3bBM 33 IThJIEH
oaut Ha Hadoop cuctema®, B koerto ce onucaa:

a) MOJXOJA 3a CH3[IARaHE CHOTBETHATA OJWTHA CHCTEMa C 3 mapaMeTsbpa - NPOM3XOJ Ha JaHHH,
JOCTBI JO NaHHM W HJIeHTH(HKAlWs Ha noTpebuTesN, ¢ MOCOYEHO TEXHMYECKO M IIPOTrpaMHO-
KOH(HIYPALIHOHHO PELICHHE;

6)pasneyarka ot paboTaTa Ha Ch3JalleHa OIUTHA CHCTEMA C ITocoueHuTe 3-Te Opos napaMeTpH.

- HoxymeHT ,,PLKOBOACTBO Ha aAMHHHCTparopa 3a OcurypsaBaHe Ha 3allliTa M KpHIOTHPaHe
Ha mannuTe B Hadoop crHcTeMa 3a AaHHM BBPXY AMCK M AaHHH B ABH)KEHHE®, B KOETO Ce OIHMCRA:

a) MOAXOA 3a Ch3laBaHe CLOTBETHOTO M3HCKBAHE C IIOCOYEHO TEXHHHECKO M IIPOTpaMHO-
KOH(HIyPaLlMOHHO pelleHHE;

6) Mo eguH NpUMep 3a ABaTd BMAA KPUNTHpPAaHe, KaTo €€ H3ION3Ba €IHH OT IPEABAPHTENHO
CBh3MaCHH NOTPeOHTENH.

- JoxymeHT ,,PbKOBOACTRBO HA aAMHUHUCTpaTOpa 3a Marpaxnaxe ynpasneHne Ha KlOYOBETe
3a kpuntupade B Hadoop cuctema®, B kKoero ce olucBa:

a) TMOAXOJ 32 Cb3flaRaHE CHOTBETHOTO H3HCKBAaHE C IIOCOYEHO TEXHUYECKO W INPOrpamMHO-
KOH(GUTYpalIMOHHO pellieHHe;
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6) npuMep Kak 3a cb3dajfieHM 2 Opos motpebuTeNnd ce ch3OagaT KIKOYOBE U C€ IPEelCTaBH Kak
MOKe Te J1a C€ YIIpaBJisBar.

- Joxyment  ,JIIpumepHo  ¢yHxuMoHMpane Ha  ApjanTHBHa  ApxMTeKTypa 3a
Hndopmanuonna CUrypHOCT, B KOHTO ca ripelicTaBeHd pasneqarky OT NpuMepHO QYHKLIHMOHHpPAHE M
KOH(UrypUpaHe B KOMIIIOTBPHA Cpela Ha AOCTaBuUMKa, Ha cliefHuTe KomnoHeHTd: Mojayna sa YAJIC,
IPS yetpoiictBoto 1 Mogyna 3a MY]]. B To3u nokyMeHT na ce MpeAcTaBAT pasiedarky OT cleqHuTe 4
6pos NPHMEPHO HHTETPHpaHE:

Mexny Monyn 3a YAJIC u LOG daitnosete Ha exun Mogyn MoaynDataNode, n Ha eguH Monyn
MoaynNameNode, kakTo X Ha TeXHHTE ONePallHOHHH CHCTEMM;

Pe3ynrar OT Kopenauus Mexay ceabpikaHde Ha LOG ¢akin Ha egud moayn MoaynDataNode u
Ha LOG daiin Ha egun Mmoayn MogynNameNode;

Mexny IPS ycrpoitctBoTo B Moayn 3a npunarate Ha nonuTHKH— Moayna 3a MY]T;
Mexay Moayn 3a YAJIC u Monyn 3a MY L.

YUacTHHUHTe CleaBa Ja NPeACTABAT CJIEHWTE Marepuand, cBepzaHH ¢ ,JHTerpupane Ha
Cneuuannsppanara HeHTpalH3MpaHa cHcTeMa noj kmou Hadoop pabotema mop ynpaslieHHe Ha
Cloudera, ¢ Maiikpocodt SQL Server MunuMymM BepcHs 2017

1. Marepuanu cebp3aHM ¢ HHTerpHpaHe Ha pApere cuctemMd MS SQL Server 2017 wanu
cieasamia Bepcua M cuctema Cloudera/Hadoop®, mpunaraiiku PolyBase TexHonoruata Ha MS SQL
Server:

1.1. JloxymeHT ,,PHKOBOACTBO 3a MPOrpamMMCTa 3a MHTErpHpaHe Ha jaBeTe cuctemu MS SQL
Server 2017 wnu crneneama Bepeus ¥ cuctema Cloudera/Hadoop®, npunaraiiku PolyBase TexsHonorusara
Ha MS SQL Server, xoiiTo ZOKYMEHT Ja ChABpXa MH(poOpManusA 3a INOTEHIMANHO peanu3upaHe Ha
4YeTHUPHTE THIIA KHTETPHPAHE:

a)eKCIIOPTHPAHE K MMIIOPTHpPAHe HAa AaHHM OT €IHATa CHCTEMA B JPYrara,
0)ucTene, MOTU(GHLHMpaHE H U3TPHBAHE HA JAHHH OT €HaTa CUCTEMa B Ipyrara;

B)JanuuTe B cucremara MS SQL Server 2017 pma 6vnar B TabsMuM cb3aneHu 3a paboTa B
nameTTa (memory-optimized tables in the main memory);

r)xoudurypupade AHanutHuHute yenyru (Analytical Services) na MS SQL Server 2017 unn
clenBama sepcHs aa pabotar ¢ gaHau oT cucreMa Cloudera/Hadoop nanun (HDFS daiinose), kato ce
ChABPXA clleJHaTa HHpOopMaLHA:

. Anamaruunute yeayrd (Analytical Services) na MS SQL Server 2017 na paGotar ¢ gaHHK
ot euctema Cloudera/Hadoop ganuu (HDFS daiinoee). O6acHenus iordkata Ha HHTErPHPaHETO;

. ITspBHYEH KOS,

. KoudurypauuoHnu gaitnose.

1.2,  MaruuTeH HOCHTEN CHALPIKALL H3NBIAHIBAIL KOJ 3a HHTErpHpane Ha NBCTC CHCTEMMU! MS
SQL Server 2017 unm cnepsama Bepcus u cucrema Cloudera/Hadoop®, npmnaraiiku PolyBase
TexHonoruaTa Ha MS SQL Server, 3a YSTHPHUTE THNA HHTETPHpaHe:

a)eKCTIOPTHpaHe W HMINOPTHPaHe Ha AaHHHM OT eJilaTa CHCTEMa B ApYrara;
6)ueTeHe, MoaHdHLIMpPaHe U U3TPUBAHE HAa JAHHH OT €/lHaTa CHCTEMA B IpYyrara;

B)aaHHuTe B cucteMara MS SQL Server 2017 wiu cnenpamia Bepeus Aa Onaar B Tabmuuu
cp3nafiend 3a pabota B namerTa (memory-optimized tables in the main memory);

r)xonduryprpase Ananutuunute yciyrd (Analytical Services) na MS SQL Server 2017 mim
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chienpaia Bepcus aa pabotat ¢ aaHHu ot cuctema Cloudera/Hadoop (HDFS daitnose).

1.3.  JIoKYMEeHT mpeAcTaBfll HAJIMYHE Ha MporpaMeH MpOAYKT pa3zpaboTeH OT JOCTABYHKA 3a
UHTerpupane Ha  ABere cHcremMu MS SQL Server 2017 wnu cnegsamia BepcHa M CHUCTEMA
Cloudera/Hadoop, koiiTo nporpaMeH NMpoAyKT € ¢ ZOCTAThYHO HHUBO Ha 3PANOCT - ¢ M1a3apHA pealin3alus
MHHHUMYM 6 Mecell, KaTo JOKYMEHTBT ChIbpika GAaHKOBO MpOCIIEANMa [1a3apHaTa peanusalius;

2. Marepuanu cBbp3aHM C [pHJIArade Ha TeXHoNoruara 3a MalrmHHO oOy4eHue (Machine
Learning — ML) na MS SQL Server 2017 unu cneapama Bepcus, ¢ M3M0J3BaHe Ha JaHHM OT CHCTeMa
Cloudera / Hadoop u ot MS SQL Server:

2.1. JoxkyMeHT ,PLKOBOJACTBO 3a TpularaHe Ha TEXHOJOrM{Ta 33 MAalNMHHO oOyueHue
(Machine Learning — ML) Ha MS SQL Server 2017 unu cnenpaiua Bepcus, ¢ H3MOJM3BaHe HA JaHHK OT
cucteMa Cloudera / Hadoop u or MS SQL Server”, B xoHTO JOKyMEHT Ja C¢ ChIbpiXa CliefHara
HHpOpMaLM:

O [TspBHUecH KOA;
O Kondmrypannonuu datinose.

2.2, MaruareH HOCHTEN] CBIbpALL H3IBJIHABAII KON 34 MpHIaraHe Ha TeXHOIOrHATa 3a
mamuaHo obyuenue (Machine Learning — ML) na MS SQL Server 2017 uim cnefpaila BepCHs, C
u3noissaHe Ha JaHuu ot cuctema Cloudera / Hadoop n ot MS SQL Server;

2.3. JIoKyMeHT NpeAcTaBAll HAJMMYKE Ha IporpaMeH MpoAyKT paspaboTeH OT AOCTaB4YMKa, 33
TIpUJIaraHe HA TEXHOJIOTHATA 3a MalKHHO obyuenue (Machine Learning — ML) na MS SQL Server 2017
WJTH CNE/iBAllla BEPCHA, ¢ U3MON3BaHe Ha AanHu oT cucrema Cloudera / Hadoop u ot MS SQL Server,
KOITO MporpaMeH IPOAYKT € ¢ JOCTATHYHO HHBO Ha 3pANOCT - ¢ NIa3apHa peajH3alua MHHUMYM 6 Mecell,
KATO JOKYMEHTHT Ch/Ibpka 0aHKOBO [TpocieiMMa [1a3apHaTa peamH3alus:

4. YuacTuunuTe TpaOea ga npefCTaBAT CIEAHHTE MAaTePHaNH, CBbp3aHu ¢be ,,CHCTEMA 32
TecTBaHe IMbJHA QyHKIMOHanHOCT Ha Crienuai3yupata UeHTpalu3upaHa CHCTeMa Mo Koy :

- Hoxyment ,PbkopozcrBo Ha  agMHHMcTpaTopa 3a  IIpoeekpane — TecTBaHe
paGoTocnocobHocTTa Ha oTAenHuTe MoaynDataNode™, B KoeTo ce rpeacTaes:

JeTaiinHo OMUCaHBe Kax Ja ce MPOBEAe TECTBAHETO CIOpE] U3UCKBAHETO,
pasfeyaTKa OT TeCTBaHe Ha noHe eauH MoaynDataNode.

- JloxyMeHT ,,PLKOBOACTBO Ha aAMHHHCTpaTopa 3a IIpoBexkiaHe TECTBaHEe M3MBIHEHHETO
Ha MapReduce zananue B Hadoop cucteMa, B KOETO ce fiaBa:

a) JeTalinHO ONMMCaHHE KAaK Ja CE MPOoBEE TECTBAHETO CIope N3HCKBAHETO;
6) pasneuaTka oT noNoOHO TECTBAHE.

- Jokymentr ,PBKOBOJCTBO Ha agMuHHcTpatopa 3a [lpoBepaHe TecTBaHe Ha
KOMIIeKcHaTa pabota Ha Creumanusupadara LEHTpamusupaHa cHcrema noj kmou Hadoop upes
npunarane Ha ,,Hue npunoxenue™ Wiy upe3 npHiarase Ha ,clean test”™, B xoeto ce naea:

JeTalyiiHO OIMHCAHHE Kax Jia ce IPOBeIE TECTBAHCTO CIIOPE]] U3UCKBAHETO;

pasrneuarka oT noAobHO TECTBAHE.

5. YyacTuruuTe TpaOBa jJa NpPeICTABAT MaTepHansT ,KOHUENTyalHaTa apXHUTEKTypa 3a
pajliMpeHHe Ha CcHcTeMara 3a xwiagu PBY, u3monspaliky KOMIOHEHTHTe Ha IPEINIOKEHATa
CrienManu3KpaHa LeHTpalusHpana cicreMa nog kimody Hadoop, kaTo ce HanpaBu HEHHOTO TEOPETHIHO
pa3luMpeHHe [0 KamauuTeT CTOTHLH M xunagh PB, ¢ Koero ma ce jokaxe paslIHpsAeMOCTTa Ha
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npeanoxenata CneuuanuznpaHa LeHTpanu3upaHa cucreMa Iofl xmod Hadoop no kanmauuter Xunaau
PB. KoHuenTyanHaTa apXUTeKTypa Ja ChAbpKa MUHMMYM CIEJHUTE YaCTH:

Ceunoct Ha cuctemara Hadoop 1 Hadoop 3;
Hznonzeane B Hadoop Ha ne-RAID apxurexTypH Ha JMCKOBH MacHBH;

Texnonorun Bnugemld Ha Hadoop mibCTepHHTE apXUTEKTYpH 3a H3rpaXKAaHe Ha TONAM
KamnawuuTeT, ¢ aKueHT Ha npuHuuna Ha Kogupane cpeity usrpusane (KCH) 3a yBennuapa e(eKTHBHOTO
H3M0J13BaHE Ha JUCKOBO mpocTpaHctBo, Koaupane cpewy uzrpusade (KCH) B Hadoop 3 u Pabora ¢
MaJky daiinose;

ITpunarase Ha TREPAO auckoBo yerpoiictBo (HDD) u IlonynpoBoaHHKOBO JHCKOBO YCTPOHCTBO
(SSD) B Hadoop;

MeToa 3a IOBHIIIABAHE IIpOH3BOJHTEIIHOCTTA Ha Hadoop CHCTEMA;

XapnyepHa PedepenTna apxurexrypa Ha Hadoop, BrmouBalna M36op Ha ynpasigsania cHCTEMA
3a Pedepentna apxurexrypa Ha Hadoop, Tunose cppBbpH H3NON3BAHU B PeepeHTHaTa apXHTEKTypa,
HndpacTpyKTypHa apXuTeKTypa Ha PedepeHTHara apxutextypa, [Ipototunna XapnyepHa Pedepentra
apxutektypa Ha Hadoop, Pecdepentna apxutekTypa Ha Hadoop 3a paspaboTka Ha TNpPHIOXKEHHA,
Ipoussoacteena Pedepentna apxutextypa Ha Hadoop, ApXMTEeKTYpHH DEIEHHA 3a MPEOJONIABaHE Ha
npakThyeckara npenopska 3a 100 TB orpannuenue Ha DataNode npn Cloudera-Hadoop, 1 Kmogosu
HHIHMKATOPH 3a Xap/lyepHa olleHKa Ha PaboTeH chbpBbp;

ApxuTexTypa Ha ronemu Hadoop xibctepu ¢ obemu crotunu u xunaau PB, BriiouBama
ApXuUTeKTYpeH MoAxoA KbM Chb3fiasanero Ha DataNode cbpebp, ®H3muecka apxurexTypa Ha Hadoop
KTecTepd ¢ obemu cTotHuM M xumagM PB, Msnosspane Ha JHCKOBE C rofeMH obemu B DataNode
cbpEBpH, H Hadoop Arperupana cucrema cbeerosilia ce oT Hakonko Hadoop knsctepa;

JIMTepaTypHH U3TOYHHLM MON3BAHH NpH pa3paboTka Ha KoHlenTyanHaTa apxXuTeKTypa.
BB Bph3Ka ¢ IpOBeXIaHe Ha TeCTBaHe Ha NPEIJIaraHHTe XapyepHH CHCTEMH!

i. YuacTHHKLT A2 NPeiCTaBH MUCMEHO MNpeJioiKeHa JeTalNnHO pasldcaHa mpouexypa 3a
NPOBEXKIAHE HA OTAENHUTE TecToBe, OasHpaHa Ha NOOPHTE NPAKTHKH M NPENOPBKM OT CTpaHa Ha
NPOM3BOAUTENA HA NpeanaraHoTo obopyaBaxe.

ii. VYyacTHHKBT Ja npeacTagd pasleyaTKa Ha CKpaHH OT NpOoBeXIaHe Ha l'[OIl,06HO
Komimrypupaﬂe H TECTOBE Ha CeUHaIA3HpaHH CHCTEMH, CBEP3aHH C.

- Koudurypupane Ha VLAN Ha xoMyTaTopuTe (switches);

- O6MeH Ha JaHHHM MEXIy JBa H3UMCIMTENHH MOIYNa ¢ M3M0A3BaHe Ha KOH(QUrypHpaHarta
VLAN;

- O6MeH Ha JaHHA MEXIY W3UMCINTENIEH MOTYI H CIIOAENEH JIMCK. .

Buano or TeXHH4YECKOTO NpelIosKReHHe, YYACTHHKLT He € CIa3HJI H3IHCKBAHHATA MOCOYeHH
IIO-rope, KaTo JHICBAT CJACAHHTE AOKYMEHTH:

- JlokyMeHT ,,PbKkOBOOCTBO Ha aiaMuHHcTpaTopa 3a Cp3jaBaHe Ha [IEHTPAJTM3UPAHO
aBTeHTHKHpaHe Ha noTpedurenute Ha Hadoop cucrema®, B KoeTo ce onucea:

- HokymeHT ,,PBKOBOJCTBO Ha aAMHHHCTparopa 3a (Cb3jaBaHe Ha papa 3a JOCTHN 32
CHPBBPH M cerMeHTH OT naHK B Hadoop cuctema, Ha Bede Ch3JafJieHH MOTpeOMTENnH™, B KOETO ce
OIHCEa:

- I[OKYMCHT ,,P’I:KOBO,[[CTBO HAa aAMHHMCTpATOpa 3a Cr3naBane KOHTpOJI Ha HOCTEINA J10
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HDFS aupekropun u daitnose Ha Hadoop cuctema™, B KoeTO ce OnucBa:

- Hokymenr ,,PokoBojcTBO Ha ajMuHHMcTpaTopa 3a Ch3lapaHe HeHTpamusupan JIucT 3a
ynparneHue Ha goctena o Hadoop ciuctema®, B KoeTo ce onucera:

- HokymeHT ,,PBKOBOACTBO Ha agMHHHCcTpaTopa 3a Ch3naBaHe Ha MeXaHH3bM 34 [BJIEH
oput Ha Hadoop cuctema®, B K0eTO ce onucRa:

- JZIOKyMeHT ,,PbKOBOACTRO Ha amMuHHcTparopa 3a OcHrypsaBaHe Ha 3allUTa H KPUNTHPAHE
Ha naHHHTE B Hadoop cucTeMa 3a naHHu BRPXY JAMCK M AaHHH B JBH)KEHHE®, B KOETO CE OTIMCBA:

- JokxymeHT ,,PEKOBOACTBO Ha agMHHHCTpaTOpa 3a Marpaiane ynpasiaeHHe Ha KIIOYOBETE
3a kpunruapane B Hadoop cuctema®, B KoeTo ce ONMHUCcBa:

- Hoxyment  ,JIpumepHo  ¢yHKUMOHMpaHe Ha  AJjanTHBHa  ApXMTEKTYpa 34
Hudopmauuonua CurypHoct™, B KoHTo ca NpeicTaBEHH pa3feyaTKH OT NMPHMEPHO (PYHKUMOHHPAHE M
KOH(HUrypupane B KOMMIOTBPHA cpefla Ha AOCTaBYMKa, Ha ciCAHUTE KOMNoHeHRTH: Moayna 3a YAJIC,
IPS yerpoiicreoro u Moayna 3a MYl B To3u JOKYMEHT Ia ce MpeACTaBAT pasnedaTku OT clegHuTe 4
Opos MPUMEPHO MHTErpHpaHe:

Marepuaie ¢Bbp3aHd ¢ UHTerpHpaHe Ha Apere cucteMd MS SQL Server 2017 mnu cnejsaia
sepeus u cuctema Cloudera/Hadoop®, npunaraiiki PolyBase Texnonoruara Ha MS SQL Server:

- JoxymenT ,,PEKOBOACTBO 3a MpPOTPaMHCTa 33 HHTErpHpaHe Ha jgeete cucteMr MS SQL
Server 2017 unu cnegpawa sepeust u cucrema Cloudera/Hadoop™, nprnaraiiku PolyBase Texnonorusra
Ha MS SQL Server, koliTo mDOKyMeHT na chAbpxka uH(poOpManus 32 TIOTEHLUHAJHO peajiM3MpaHe Ha
YETHPHUTE TMIIA HHTErPUpAHE:

- MaruuTeH HOCHTEN ChALPIKALL USITBJIHABALL KO 32 MHTerpupaHe Ha aBeTe cHcTeMu: MS
SQL Server 2017 mnm crnenpawa Bepcus M cHereMa Cloudera/Hadoop®, npunaraiixa PolyBase
texnonorusaTa Ha MS SQL Server, 3a HeTHpHTE THIIA HHTErPUPAHE:

- JIOKYMEHT MpeACTaBsALl HANHYME HA NpOTpaMeH MPOAYKT pa3paboTeH OT AOCTaBYMKA 34
puHTerpHpaHe Ha  amere cucremd MS SQL  Server 2017 unm cneasama BepcHs M cHcTeMa
Cloudera/Hadoop, koiiTo nporpaMer MpoAyKT € € AOCTATEYHO HHUBO HA 3PANIOCT - ¢ MA3apHA peanu3anus
MHHHUMYM 6 Mecell, KaTo JOKYMEHTET Ch/Ibprka DaHKOBO NpOCIEANMA 11a3apHATa Peau3alug,

MaTeprany CBbP3aHH C NPHJATaHe Ha TEXHONOTMATA 33 MaulHHHO obyueHne (Machine Learning
— ML) na MS SQL Server 2017 unu cnepsama BepcHs, ¢ H3MON3BaHE Ha jaHHu oT cuctema Cloudera /
Hadoop u or MS SQL Server:

- JlokymenTt ,PHKOBOACTBO 3a MpHJaraHe Ha TEXHONOruiTa 3a MAllMHHO oOy4eHMe
(Machine Learning — ML) Ha MS SQL Server 2017 nnu cnengama BepcHs, ¢ M3N0A3BaHe HA JaHHH OT
cucrema Cloudera / Hadoop u or MS SQL Server”, B KOWTO MOKYMEHT Ja C€ ChIbpKa ClejHaTa
HHpOpMaIHA:

- MarHuTeH HOCHTEN CBhOBPKAIL H3IBJHABALL KOJ 3a INPUIAraHe Ha TEeXHONOrusTa 3a
MamvHHO obyuyenne (Machine Learning — ML) ma MS SQL Server 2017 unn cnensamia BepcHs, ¢
H3noasBaHe Ha ganny oT cucteMa Cloudera / Hadoop u ot MS SQL Server;

- JIoKyMeHT MpeAcTaBsilly HaJWYMe Ha NporpaMeH MPOJYKT paspaboTeH OT HOCTABYMKa, 32
npunaraHe Ha TEXHONOTHATA 3a MalHHHO ofyuenue (Machine Learning — ML) ra MS SQL Server 2017
MM cliellBallla BEPCHs, ¢ H3MoN3BaHe Ha Jauuu ot cucrema Cloudera / Hadoop u ot MS SQL Server,
KOJ{TO TIporpaMeH NPOAYKT € ¢ A0CTaThYHO HABO HA 3PSNOCT - ¢ Na3apHa peaiu3alua MAHUMYM O Mecell,
KaTo JOKYMEHTHT ChAbpxa OaHKOBO MPOCeIHMa MazapHaTa pealusalns.

- Joxyment  ,PbpKOBOACTRO Ha  agMuHHcTpatopa 3a  IIposexxpane — TecTRane
pabotocrnocobHocTTa Ha otennure MoaynDataNode®
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- JlokyMeHT ,,PBKOBOACTBO Ha agMUHHCTpaTopa 3a IIpoBexiaHe TECTBAHE M3IIBIHEHHETO
Ha MapReduce 3ananue 8 Hadoop cucrema

- Joxyment ,PvKoBOACTBO Ha ajgmuHucTpatopa 3a IlIpoBexxpmane TecrBane Ha
KomnjtexcHara pabora Ha CrieUnanu3upaHaTa LeHTpaausupaHa cuctema moj kmod Hadoop upes
npunarade Ha ,,Hue npunoxenue® uiau upes npuniarase Ha ,clean test”*

- KoHuenrtyansara apXuTekTypa 3a pasllMpeHHe Ha cucreMara 3a xuaagu PBS,
M3M0I3BaliKi KOMIIOHEHTHTE Ha npeiokeHara CrnelMann3upaHa NEeHTpalu3vpaHa cUcTeMa Mo K4
Hadoop, xaro ce HanpaB{ HEHHOTO TEOPETHYHO pasllupeHHe JO KaranuTeT ctotuim U xunamu PB, ¢
KOETO ja Cce AOoKaxe pasIIHpseMOCTTa Ha mpejnoxeHara CrnelMalM3UupaHa IEHTpalu3HpaHa CHUCTEMa
nox ko4 Hadoop 1o kanauurer xunsaa PB..

KOMHUCHSIL:
IIPEJICEJIATEI: (
Camyun Aeoana — /
Hauannux omoen ~Obujecmeery NOPvYKYU U mopaoee”’
YJIEHOBE: A
Hpogh.0.ux.n. Barenmun Ki
Hupexmop Ha yenmop.3a K MHOBAYUOHHY CUCTEMU

—~ \V/ \

oupexyus ,, anbopmayuonﬁ mexHonozuu
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pvrogodumen va omoen "IIpasro u nopmamuero obenydrceane”

Mapus Heanosa —
porogodumen omoen ,, Texnuvecka nodopwoicka

JOKYMEHTBHT e CbC 3a/IMYeHn JaHH BbB Bpb3Ka C y/. 36a, an. 3 o1 30T1.
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