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1 IlosicHuTebHAsA 3aNMCKA
1.1 Ilenp 1 3a7aun JUCUUTLIMHBI

llenb AWCHUIUIMHBL: W3y4Y€HHE METOJNOB  OOpaOOTKM  CTPYKTypUPOBAHHBIX U
HECTPYKTYPUPOBAHHBIX MHOTIOOOPa3HBIX JaHHBIX OIPOMHBIX OOBEMOB [yl MOJIYYECHHUS

BOCIIPMHHUMACMBIX YCJIOBCKOM PE3YJILTATOB.

3amaun:

— H3YUYCHHUC OCHOBHLIX MNPWUHIHUIIOB WU MCTOAOB XPAHCHUA W YIPABJICHHUA NAHHBIMU
dopmara Big Data;
— 3HAKOMCTBO C METO/IaMHU OpraHHW3allMy U aHaIHu3a JaHHbIX ¢popmara Big Data.

1.2 ®opmupyembie KOMIIETEHIIMN, COOTHECEHHBIE C IUNIAHUPYEMBIMH PE3yIbTaTaMH1
00y4eHHUs 10 TUCIUILUIUHE (MOOY10):

KomnereHnuus
(Koa ¥ HAMMEHOBAHUE)

HNuaukaTopbl KoMIle-
TeHI U
(koA 1 HAMMEHOBAaHUE)

Pe3yabTarsl 00yyeHus

[1K-7

Crioco0eH oCyIIeCTBISATh
pa3paboTKy U BeAeHue Oa-
3bl JAHHBIX U IOAACPIKKY
nH(pOpMaIMOHHOTO 00ec-
[IEYEHHUS PEIICHUS [IPU-
KJIQJIHBIX 3214

[K-7.1.

3HaeT METOI0JIOTHIO pa3
paboTku nHGOPMAITMOH-
HOTO o0ecTeueHusl, mpo-
€KTUPOBAHUSA, CO3JIaHUS U
MOAJEPKKH 0a3 JaHHBIX.
[1K-7.2.

YMeeT oCyILeCTBIATh
pa3paboTKy ¥ BEICHHE
0a3 NaHHBIX B 3aBHCUMO-
CTH OT KOHKPETHOTO
HA3HAYCHUSI.

[1K-7.3.

HNmeet npakTudeckui
OTIBIT Pa3pabOTKH U BeJIe-
HUS IpoeKTa 0a3bl JaH-
HBIX.

3HaTh OCHOBHBIC TIPUHITUIIBI H Me-
TOJIbI XPAHCHUS, YIPaBIICHUS,
00paboTKH, aHATHM3a JAaHHBIX
dopmarta Big Data, meTogonoruto
pa3paboTku HHPOPMAITMOHHOTO
o0ecrieyeHus, MPOSKTUPOBAHUS,
CO3JIaHUs ¥ TIOJICPIKKH XpaHH-
JIWII TaHHBIX.

YMeTh CTPOUTh MO ISl TaH-
HBIX, XPAHSIIUXCS B pacmpe/e-
JIEHHOU (halI0BOM cUCTEME
(Hadoop).

Brnanets MeToaMu MPOrHO3HOTO
MOJICTTMPOBAHUS U aHATN3a JIaH-
HBIX (anroput™m Map-reduce).

[K-8

CnocobeH npuHUMaTh yda-
ctue B opranusanuu 1UT-
HHOPACTPYKTYPHI U YIIPaB-
JeHUU UH(POPMAITHOHHON
0€30MacHOCThIO

ITK-8.1.
3HaeT crocoObl opraHu3a-

1107071 nT-
UH(PPACTPYKTYpHI, METO-
IIbI U IPUEMBI yTIPaBICHUS
nHpopManuoHHo  0e3-
OIACHOCTBIO.

[1K-8.2.

YMeer  OpraHu3OBBIBaThb

UT-undpactpykrypy
MNPEAIPUATHS U IPOLIECCHI

yIpaBjeHus: HHPOpMAIIH-
OHHOI1 0€30ITaCHOCTBIO.
I1K-8.3.

Bnaneer HaBbikamu opra-
HU3ALU UT-
UHPPACTPYKTYPHI u
yIpaBjeHus: HWHPOpMAIIH-
OHHOI1 0€30ITaCHOCTBIO.

3HaTh CIIOCOOBI OpraHU3AIUN
OOJIBIINX TaHHBIX, OPTaHU3ALIHIO
uX UHQPACTPYKTYpPhl, OCHOBHEIE
METO/Ibl U CPEJICTBA YIIPABICHUS
UH(POPMALIMOHHOM Oe301acHo-
CTBIO TpHU paboTe ¢ OOIBITUMHU
JTAHHBIMHU.

Ymetp opranuzoBsiBaTh UT-
UHPPACTPYKTYPY MPEATPHUITHS
pu paboTe ¢ OOJIBIIUMH JTAHHBI-
MU, BEIOUPATh METO/BI U pa3pada-
THIBaTh CPEACTBA 3aIUTHI HH(POP-
MalMy Ipu paboTe ¢ OOIBIINMH
JTaHHBIMU

Brnanetr HaBpIKaMu y4acTusi B op-
ranuzanuu UT- uadpactpykrypsl
U yIpaBieHus WHOOPMAIMOHHON
0e30macHOCTH MpH padoTe ¢
OOJBIIMMH JAaHHBIMU




1.3 MecTo JUCHMIUIMHBI CTPYKTYpPE OCHOBHOW 00pa30BaTEeIbHON MPOTrpaMMBI

HucuumuinHa «TexHonorun BIG DATA B rymanutapHoil cdepe» sBisercs
JTMCIUTUTMHOW 0 BBIOOPY BapuaTHBHOM yacTu Oyioka b1 yueOHOTo miiaHa 1mo HampaBIeHHIO
noarotoBku «IIpuknagHas nuHpopMaTUKay.

JUis  ocBoeHMs JUCHMIUIMHBI HEOOXOAMMBI 3HAaHUSA, YMEHUS U  BIAJACHMUS,
chopMHpOBaHHBIE B XOJA€ H3ydyeHUs  JuctMIUIMH: «VHpopMalMOHHbIE TEXHOJIOIHNY,
«Mudopmanmonnsie cuctemb», «ba3el manHbIX», «IIporpammupoBanuey, «MaTemaTukay,
«MHTennexkTyanbHble MHPOPMALMOHHBIE CUCTEMBI B TyMaHUTapHO chepe» u ap.

B pesynbrate oCBOCHUS AMCUMIUIMHBI (POPMHUPYIOTCS 3HAHHS, YMEHHS W BIIAICHUS
HE00XO0IMMBbIE /7151 HAITUCAHHUS BBIITYCKHOM KBAIU(UKALMOHHONW PaOOTHI.
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CTpykTypa IMCHUNIHHBI

OO6mas TpyA0EMKOCTh JUCIUIUIMHBI COCTaBisieT 3 3.e., 114 4., B TOM 4YHClie KOHTaKTHas
pabota obyvaromumxcs ¢ mpenoganateneM 42 4., caMocTosTeNbHas paboTa o0yuaromuxces 72

9,
Bunpl yueOHOi pabOTHhI
(B yacax) dopMBbI TEKyIIIE-
KOHTaKTHas T'0 KOHTPOJIA
.
Ne | Pasznmen mucrurim- 2 2 e E % é)c;eh];:eHMc;i;rg_,
n/n HbI/TE€MBI 3 3 a S = £ pva Tb
el . o E ] c:é <| & 3 % L(gq KYTOYHOM aTTe-
I s
= | = |29 =% 2 = 55 Mecmpam)
Sl2 |3 |55 E8|IEE |[CF
1 Beenenue B 6ons- |8 | 4 4 12 3amuTa oT4yera
HI1e JaHHbIE 0 MPaKTUYECKOM
pabote Ne 1
2 BBenenue B ko- 8 4 6 12 3ammra oTueTa
THUTHBHBIN aHAJIA3 0 MTPAKTUYECKOU
MAHHBIX pabote Ne 2
3 | OcHoBHI s3bIKa R 8 |2 6 16 Omnpoc no Bo-
IpocaM TEeKyLIEn
arTecTanuu. 3a-
IIUTa OTYETA 10
MPaKTUYECKOU
pabote Ne 3
4 | UncTpymeHTHI 8 |2 6 16 3amuTa oT4era
Data Mining 0 MPAKTUYECKOM
pabote Ne 4
5 TexHonoruu 8 |2 6 16 Omnpoc no Bo-
XpaHEHHUsI pocaM TeKyuIen
OoJIbIINX O0BEMOB aTTecTaluu. 3a-
TAHHBIX [IUTa OTYETA 10
MPAKTUYECKOU
pabote Ne 5
3auem no oune-
3auem ¢ oyeHKou mam uiu mecm
UTOTO: 14 28 72
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ConeprxaHue IUCHUIIMHBI

HaumenoBanmue pasgeina
JAMCUHMILIHHBI

Conep:xanue

BBenenue B OonbIne nad-
HBIC

[Ipeanoceuikn  opmMupoBaHusi TpeHAA OOJBIINX
naHHbIX. OCHOBHBIE B3IJISIIBI Ha Oojbiuue gaHHble. Oc-
HOBHBIC BBI30BBI OOJbIIMX naHHBIX (4V). KauecTtBo uc-
XOAHBbIX NaHHBIX. JlpaiiBepsl peiHka Big Data. CtpykTy-
pUpoOBaHHOCTh. Bupryanmuzauus. OnpeneneHue TepMUHA
«Oonpime naHHble». ba3oBoe mpexacraBienue o Map
Reduce wu Hadoop. [IpeacraBnenue o paboTe aHaIUTHKA.
Big Data npoexTbl. OTKpBITBIE IPOEKTHI.

BBenenune B KOTHUTUBHBINA
aHaJIN3 JaHHBIX

HcTopusi UCKyCCTBEHHOTO MHTENIeKTa. VHTennek-
TyaJlbHasl cucTeMa. 3aJaud MHTEJUIEKTYalbHON CHUCTEMBI.
[Tpouecc mo3Hanus. Dmnupuyeckas runoreza. Panbcudu-
Kallys rUnore3. XapaKTepUCTHKU TUIIOTES.

Knaccudukanus 3agay. OyHKIUS KOHKYPEHTHOTO
cxoxactBa. TpexBxomoBas Tabnwma. 3amada pegakTHPOBa-
Hus. 3ajaya pacro3HaBaHMs. 3ajJadya KiIacTepU3allvu.
[TpomexyTouHsblil cirydail. BeiOop mpu3HakoB. 3anoyiHeHue
npoOeioB U MPOTHO3UpOBaHUE. 3agaun  KOMOWHU-
poBanHoro Ttuna. Ownronorus FRIS-3amau. Owrtonorus
Data Mining. MeToasl aHanu3a JaH-HBIX. Mephl CXO/ICTBA.
Konkypentnoe cxozactBo. FRIS-pynkuus. OtHOCUTEND-
HBIE MEPBI CXOCTBA.

Paszpaborka anroputma Ha 06aze FRIS-¢dyHkimm.
@OyHKIMST KOHKYPEHTHOTO CXOJCTBAa — €IMHBIN 0a3uc Jyis
pemeHus pa3nnyHbIX 3a71a4d Data Mining. Anroputm FRIS-
Stolp. Knaccudukarus MeTog0B TaKCOHOMHH. AJTOPUTM
FRIS-Tax. 3amaua yactuunoro oOyueHus. TpebGoBaHus K
0006meHHoi knaccudpukanuu. Cxema anroputma FRIS-
TDR. D¢ dexT oT uc-noap30BaHus HHPOPMALUU U3 PACIO-
3HaBaE€MOU BBIOOPKHU.

WNndopmaruBHOCTs M BbIOOp mpu3HAKoOB. Cxema
anroput™MoB. @unbTpanua. Ceneknusa. XKaaHble anaropur-
Mbl. UtepatuBuelii anroputm AdDel. Anroputm FRiS-
GRAD. Kpurepuu nndopmatuBHOCTh. CpaBHEHHE KpHUTE-
pueB. YCTOMYMBOCTD K TIOMEXAM.

OOGHapy’xeHHe OIMMOOK M 3aloJTHEHHE MPOOEIOB B
kyOax nanubix. Anroput™m FRIS-ZET. Ilpumenenue 3D-
ZET.

OcHOBEHI a3bIKa R

O6mue cBenenus. CtpykTypa s3bika. OCHOBHBIE
koHCTpyKuuu. Cunrtakcuc. Kon-ctautsl. Onepatopsl. Bol-
pakeHHs. YTpaBISIOIIHE CTPYKTYphl. CTPYKTyphl JaH-
HbIX. [I[pUMU-TUBHBIC TUIBI. BEKTOPHI, CIIMCKH, MaTPHUIIBI,
MacCHBEIL. Ta0IHIBI «00BEKT-CBOMCTBOY.

Nuctpymentst DATA
MINING

Weka. Bo3moxknoctu. [IpenmyiecTBa u HeJOCTATKH.
O6acTu NpUMEHEeHusl.

Busyamuzanusa. Ilenu, BO3MOXHOCTH, CpEICTBA.
[TpeumymiectBa u HegocTaTKu. OOIACTH IPUMEHEHHUS.

R xak uncTpymeHnT Data Mining. XpaHneHue u 10cTyn
K JJaHHBIM 10 cpeactBam Data Frame. Umnopt m skcnopr.
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Knaccudukanms. Perpeccus.  Knacrepmzamusa. R u
Hadoop.

R xak maCcTpymenT Data Mining. Bo3mosxHocTu 616-
nuorekn Pandas.

TexHonoruun XxpaHeHus
OOJIBIINX TAaHHBIX

HoBbie xpanunumia mgaHabix. CBOWCTBa OOJBIIMX
naHHbix u orpanuueHust RDBMS. ACID tpeboBanus,
CAP-teopema, BASE apxurextypa. NoSQL. MapReduce.
Kitou-3nauenue. Kononounsie 6a3pl qaHHBIX. JJOKyMEHTO-
OpHEHTHPOBaHHbIE 0a3bl NaHHBIX. [ padoBbie 0a3bl JaHHBIX




4 MHupopmanuoHHbIe U 00pa3oBaTeJIbHbIC TEXHOJIOTHI

Ne .
o/ HaunmeHoBaHHe Buael yueOHoii( MHpopMannoHHble M 00pa3oBaTe/bHbIEC
, |pasnena padoThbI TeXHOJIOT UM
1.|BBenenue B 6ompine |Jlexius. BBognas JIEKIAS C HCHOJIL30BAaHHUEM
JaHHbIE BUJICOMATEPHATIOB
[TpakTuueckas 3aHaTud C UCIIOJIb30BAaHUEM
pabora crenuanuzuposanHoro [1O
CamocrositenbHas |M3ydeHue maTtepuana 1o TeMe
pabora
2.|BBenenue B koruu-  |Jlekuus. Jlexuus-Busyanu3anus c [IPUMEHEHUEM
TUBHBIM aHAIU3 NaH- IIPOEKTOpa
HBIX
[TpakTnueckas 3aHATHA c HCIIOJIb30BaHUEM
pabota cnenuanuzuposansoro I10
CamocrostensbHas ([IogroroBka Kk 3aHATHIO C HCHOJB30BaHUEM
pabota 9bC
3.|OcHoBbI s13b1Ka R Jlexuus. Jlexuus-Buzyanu3anyss ¢ NPUMEHEHUEM
IpOeKTopa
[TpakTuueckas 3aHsTus c UCIIOJIb30BaHUEM
pabota cnenuanusuposansoro 10
CamocrositenbHast ([IogroroBka K 3aHATUIO C HCIOJB30BaHUEM
pabota ObC
4.|Uuctpymentsl DATA |Jlexuus. [TpoGieMHas nexus
MINING
[TpakTnueckas 3aHATHA c UCIIOJIb30BAaHUEM
pabora. cnenuanusuposanHoro [10
CamocrostenbHast ([logrotoBka K 3aHATHIO C HCIHOJB30BaHUEM
pabota 9bC
5.|Texnonorunu xpane- |Jlexnus. [IpoGnemuas nexuus
HUS OOJIBIINX JaHHBIX
[TpakTuueckas 3aHsTus c UCIIOJIb30BaHUEM
pa0ora. cnenuanusuposansoro 10
CamocrositenbHast ([IogrotoBka K 3aHATHIO C HCIOJIB30BaHUEM

pabota

OBC
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5 OueHka JIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUsI
5.1 Cucrema orleHUBaHUA

dopma KOHTPOIIsS Makc. KOJIM4ecTBO OaJIJIoB
3a oiHy pa- Bcero
ooty
Tekymuii KOHTPOJIb:
- 3aMUTa MPAKTUIECKUX padOT 12 6amnos 60 6atoB
[TpoMexyTouHas aTTeCTaIHs 40 6anoB
(3auer)

Hroro 3a cemectp

100 6antoB

[TosrydeHHBIM COBOKYIIHBIN pE3yIbTaT KOHBEPTHPYETCA B TPAAULIMOHHYIO IIKAIy OLICHOK U B
IIKaly OIleHOK EBporeiickoii cucteMsl epeHoca 1 HakoruieHust kpeautos (European Credit
Transfer System; nanee — ECTS) B cooTBeTCTBHM C TaOIUIIEH:

100- TpaguunoHHas mkana HIxama ECTS
OaybHas
IKaia
91 - 100 OTJIMYHO 3a4TCHO A
83 -90 B
75 - 82 Xopomo C
6174 D
51 — 60 YIOBJICTBOPUTEIIEHO E
31-50 FX
0—30 HEYIOBJICTBOPUTEILHO | HE 3a4TEHO F

5.2 Kpurepuu BbICTaBICHUS OLICHKH MO TUCIUIUIMHE

Bbanany/ O1neHka mo auc- KpuTtepun oneHKkH pe3yjbTaTOB 00y4eHHs MO AUCIHHU-

Ixkana HMILINHE IINHE

ECTS

100-83/ COTIINIHOY/ BrictaBisiercs oOyuaromemMycs, €Ciii OH IIyO0KO U Ipoy-

A,B «3a4TeHoO (OTINY- HO YCBOWJI TEOPETUYECKHUI U TPAKTUUYECKUIN MaTepual,
HO)»/ MOXET MPOAEMOHCTPUPOBATH ITO HA 3aHATHUSAX U B XOJIE
«3a4TEHO» MIPOMEXKYTOUYHOM aTTecTaluy.

OO0yuaronuiicss ncUepIbIBaIOIIE U JIOTHYECKU CTPOHHO U3-
JaraeTt yueOHbIN MaTepual, yMeeT yBSA3bIBaTh TEOPHIO C
NPaKTUKOM, CIIPaBIIsieTCsl C pelieHrueM 3ajad npodeccuo-
HaJIbHOM HANPABJICHHOCTU BBICOKOTO YPOBHS CIIOKHOCTH,
NPaBUIBHO OOOCHOBBIBAET MPUHSATHIC PEIICHUS.
CB00OIHO OpUEHTHPYETCS B y4eOHOH U podeccroHab-
HOU JIuTEpaType.

OI.[GHKa 10 JUCHUITIIMHE BBICTABJISKOTCS OGy‘-IElIOH.[QMyCH C
YYETOM PE3yJIbTATOB TEKYIIEH U MPOMEKYTOUYHOM aTTe-
cTanuu.

Kommnerenmum, 3akpeninéHubie 3a AUCIUIUIMHON, CHOpMu-
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Banael/
HIkanaa
ECTS

O1neHka mo auc-
IUILJINHE

KpuTtepun oneHkH pe3yjbTaToB 00y4eHHs 10 AUCIHHU-
IJIMHE

POBaHBI HA YPOBHE — «BBICOKHID.

82-68/

«XOPOIIO»/
«3a4TeHO (XOpo-
110 ) »/
«3aYTCHO»

BricraBisiercs oOyuaromemycs, €ciii OH 3HaeT TeopeThye-
CKMI M PAKTUYECKUI MaTepHall, IPAMOTHO U 1O CyLIECTBY
M3JIaraeT €ro Ha 3aHATHUSX U B XOJ€ IPOMEXYTOYHOH aTTe-
CTallH, HE JOIYCKasl CyLIECTBEHHBIX HETOYHOCTEM.
OOyuaronuiics MpaBUIBHO MPUMEHSET TEOPETUUECKUE 110~
JIOKEHUS TIPU PEUICHNH TPAKTUYECKUX 3a]1a4 IPpodeccro-
HaJIbHOM HaNpaBIECHHOCTH Pa3HOIO YPOBHS CIIOKHOCTH,
BJIa/I€€T HEOOXOUMBIMHU JJIs1 TOIO HAaBbIKaMU U MpuéMa-
MHU.

JlocTaTo4HO XOPOIIO OPHEHTUPYETCs B y4eOHOM U Ipo-
(beccuoHaIbHOM TUTEpaType.

OreHka 1Mo JUCIUTUTMHE BBICTABIISIOTCS 00YYarOmEMYCs C
Y4€TOM pe3ybTaTOB TEKYILEH U POMEKYTOUYHOU aTTe-
CTalUH.

Komnerennuu, 3akpeniéHHble 3a JUCUUIUITMHONW, ChOpMHU-
POBaHbI HA YPOBHE — «XOPOLIHNY.

67-50/
D.E

«yIIOBJIETBOPH-
TEJIBbHOY/
«3a4teHo (ymoBie-
TBOPHUTEIHHO)»/
«3a4TCHO»

BricTaBnsiercs o0yuaromemycs, €ciii OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUYECKUN U ITPAKTUYECKHUI MaTepHall, 10-
MYCKAeT OTAEIbHbIC OIINOKH MPH €ro U3JT0KEHUHU Ha 3aHs-
THSAX U B X0JI€ TPOMEKYTOYHON aTTECTALUN.
OO0yuaronuiics UCIIBITHIBACT ONpeAEIEHHbIE 3aTPyAHEHUS
B IPUMEHEHHUH TEOPETUYECKUX ITOJI0KEHUN ITPU PEILICHUH
NPAaKTUYECKUX 3a/1a4 MPO(eCCHOHAILHON HAlpaBIEHHOCTH
CTaHJAPTHOTO YPOBHS CII0KHOCTH, BIIaJEET HEOOXOTMMBI-
MU JUIsI 3TOr0 0a30BBIMU HaBBIKAMU M ITPUEMAMHU.
JleMOHCTpHUpYyET 1OCTaTOUHBIM ypOBEHb 3HAHUS yUueOHOU
JUTEPATYpPHI 110 TUCLHUIUIMHE.

OreHka 1Mo JUCHUTUTMHE BBICTABIISIOTCS 00YYarOmEMYCs C
Y4€TOM pe3ybTaTOB TEKYILEH U POMEKYTOUYHOU aTTe-
CTalUH.

Komnerennuu, 3akpeniéHHble 3a JUCHUIUITMHONW, ChOpMHU-
POBaHbI HA YPOBHE — «AOCTATOYHBINY.

49-0/
F,FX

«HEYJIOBJIETBOPH-
TEABHOY/
HE 3a4TEHO

BricTaBnsiercs oOydaromemMycsi, €Clii OH He 3HaeT Ha 0a3o-
BOM YPOBHE TEOPETUYECKUI U NPAKTUYECKUN MaTepual,
JOTTycKaeT rpyOble OMMOKY MPH €ro W3NI0KEHUHU Ha 3aHs-
THSAX U B XOJI€ TPOMEKYTOYHON aTTECTALUN.
OO0yuaronuiics UCIIBITHIBAET CEPbE3HbIE 3aTPYJHEHUS B
IIPUMEHEHNHN TEOPETUUECKUX ITOJI0KEHUN ITPU PELICHUH
MPAKTUYECKHX 3a71a4 MPo(hecCHOHANBFHOM HAMIPAaBICHHOCTH
CTaH/IapTHOI'O YPOBHS CII0)KHOCTH, HE BJa/IeeT HEOOXOAM-
MBIMU JJIS 3TOTO HaBBIKAMH U PUEMAMH.

JlemoHCcTpHpyeT (pparMeHTapHBIC 3HAHUS YUSOHOU JIUTE-
paTyphbl O JUCLUILIMHE.

OrneHka 1Mo JUCHUTUTMHE BBICTABIISIOTCS 00YYarOmEMYCs C
Y4ETOM pe3yIbTaTOB TEKYIIEH U MPOMEKYTOUYHOM aTTe-
CTallUN.
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banasl/ Ounenka no auc- Kpurepun oneHkH pe3y1bTaToB 00y4eHHsl 110 JMCIH-
xana HUILJIMHE IJIMHE
ECTS

3a TUCHUIUIMHOM, HE ChOPMUPOBAHBI.

KomneTeHnuum Ha ypoBHE «OCTaTOYHBINY, 3aKPETIEHHBIE

[Ipu oneHMBaHUM 3aIIUTHI TPAKTUYECKON PabOThl yUHUTHIBACTCS:

- TIONTHOTa BBITIOJIHEHHOW pa0oOTHl (3aJaHHE BBIMIOJHEHO HE TOJHOCTHIO W/WIN
JOTIYIIIEHBI IBE M 00Jiee OIMTMOKY WJIH TPU U 00Jiee HETOYHOCTH) — 1-5 Gamna;

- 000CHOBAaHHOCTbH COZICPAHMS ¥ BBIBOJIOB pa0OTHI (3aJaHKUE BBITIOIHEHO TMOJTHOCTHIO,
HO OOOCHOBaHHUE COJIEpP’KaHUS U BBIBOJAOB HEIOCTATOYHBI, HO PACCYXACHHUS BEpHBbI) — 6-9
0asuIoB;

- paboTa BBITIOJIHEHA MMOJTHOCTHIO, B PACCYKICHUSIX U 0OOCHOBAHUH HET IPOOEIIOB WIIH
oIIOOK, BO3MOKHA OJHA HETOYHOCTE -10-12 6amios.

[IpomexxyTouyHas aTTecTarus (3a4eT)

[Ipn mpoBeneHHHM TPOMEKYTOUHOH aTTeCTallMM CTYACHT JOKEH OTBETHTh Ha 2
BOIPOCA TEOPETUYECKOTO XapaKTepa MO0 MPOUTH TECTUPOBAHHUE.

[Ipu orleHMBaHUM OTBETA HA BOIIPOC TEOPETUUECKOTO XapaKTepa YIUTHIBACTCS:

- TEOPETHUYECKOE COJIEpP’KaHNEe HE OCBOCHO, 3HaHUE MaTepHaja HOCUT (pparMeHTapHbIN
XapakTep, HaJuuue rpyobix ommbok B otBere (1-10 6anoB);

- TEOPETHYECKOE COJepXKaHHEe OCBOCHO YAaCTHYHO, AOIMYIIEHO He Ooiyiee BYX-Tpex
HenodetoB (11-20 6amioB);

- TEOPEeTUYECKOE COJEp)KaHHE OCBOEHO IOYTH IMOJIHOCTHbIO, JOMyLIEHO He Ooiee
OJIHOTO-JIBYX HEJOYETOB, HO OOYYAIOIIUKCSA CMOT OBl X UCTIPABUTh caMOCTOSATEeNbHO (21-30
0aJIoB);

- TEOpPETHUYECKOE COACpXKAHHE OCBOCHO IIOJIHOCTHIO, OTBET TOCTPOCH TIO
coOcTBeHHOMY IU1aHy (31-40 Ganos).

5.3  OueHouHble cpeAcTBa (MaTepUabl) s TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH,
MPOMEKYTOUHOM aTTecTali 00y4arouXcs M0 JUCIUILIUHE (M00Yi0)

Bomnpocsl k TeKylen arrectaluu
1. BOJIBIIMHCTBO JAaHHBIX B MUPE B TIOCIICIHUE TOIBI COJEPIKATIOCH:
1. +B mudpoBom Buze
ii. B anmamzorosom Buje
2. B kakoMm Beke MpOHU30IIEN mepeBec 00BEMOB HAKOIJICHHBIX UYEIOBEYECTBOM JAaHHBIX B
CTOPOHY ITUPPOBHIX?
1. 20 (uucmno)
3. OO0BEM HAKOIIJICHHBIX YEIOBEYECTBOM IIUPPOBBIX JaHHBIX Ha 2012 Tox n3mepsercs:
1. IleTabaiiTamMu
ii. +3erradaiitamu
11i. Dx3abaiTaMu
iv. Morrabaiiramu
4. Cxoibko IletabaiiT B 3erTabaiite?
i. 1024 (qucno)
5. Vkaxwure (akTop, CocOOCTBOBABIINI MOSBICHUIO TPEH 1A OONBIINX TAHHBIX
i. +MapKeTHHTOBBIC KaMIIAaHUH KPYITHBIX KOPIIOPAIIAN
il. +CHMXKeHHe U3JIepPKEeK Ha XpaHEHUE TaHHBIX
iii. TlosiBIEeHME HOBBIX TEXHOJIOTHIA 00PaOOTKH MOTOKOBBIX JAHHBIX
iv. Beimyck 0a3 qaHHBIX ¢ 00paOOTKOM TaHHBIX B TAMSITH
6. Kakue BeposiTHbIC pa3o4apoBaHUs TPEHIA OOJIBIITNX JaHHBIX?
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i. M3-3a yrpo3sl 0€30macHOCTH JIMYHOHW KHU3HH (privacy) rpakaaH OyAyT yCIIOKHEHBI
IpoLelyphl cOOpa JAHHBIX, YTO MPUBEAET K MaJCHUIO LIEHHOCTH OOJIBbIINX JaHHBIX.

7. OTMeThTE 3HAaYUMBIEC COOBITHS, MOBIUSIBIINE Ha (POPMUPOBAHHE TPEHAA
OO0JBIINX JaHHBIX:

i. + Pa3zpabotka Hadoop

ii. + M3o0perenue npunnuna MapReduce

iii. Pa3zpabotka s3p1ka Pyhton

iv. ITo6ena Deepblue B maTue ¢ I'.KacnapoBbim.

8. BriOepuTe BEepHBIN OTBET

1. bonpmme nannusie — 310 00paboTka unu xpanenue 6onee 1 TO uapopmarm.

ii. +IIpobGnema OONBIIMX MAHHBIX — 3TO Takas MpoOJeMa, KOTAa MPU CYIIECTBYIOUINX
TEXHOJIOTUSIX XpaHEHHS U 00pabOTKM CyNIHOCTHass 0OpabOTKa NaHHBIX 3aTpPyAHEHA WIH
HEBO3MOXKHA.

iii. bonpmme nanHple — 3TO orpoMHas PR-akuus KpymHBIX BEHAOPOB U HE OoJiee TOro.

iv. bonpmme maHHBIE — 3TO sIBIICHWE, Korna muQpoBbie MaHHBIC Hawboyiee TOITHO
MPEACTABISIOT U3y4aeMbIii OOBEKT.

9. BriOepuTe HEBEPHBI OTBET:

10.

11.

12.

13.

14.

1. +Bbonbmve nagabie — 3TO HaHHbIE 00bEMa cBbiie 1 TO

ii.  IIpobnema OoNBIIMX MJAaHHBIX — 3TO MpoOJjeMa, KOrja NpPH CYIIECTBYIONIUX
TEXHOJIOTUSIX XPaHCHUsI U 00paOOTKU CYITHOCTHasE 00pabOTKa JaHHBIX 3aTPyJHCHA WU
HEBO3MOXKHA.

iii. Bonbmme nanHeie — 310 TpeHa B obmactu UT, momorpeBaeMblii MapKETHHTOBBIMU
KaMITAaHUSIMHA KPYTTHBIX BEHIOPOB.

iv. Borblue naHHBIE KaK MPaBUIIO HE CTPYKTYPUPOBAHBI.

OTMeThTE TE U3 BAPHAHTOB, B KOTOPHIX JIAHHBIC CTPYKTYPHPOBAHBI:

i. JlaHHBIC O TIpOAaKaX KOMITAHWH, MPEICTABICHHBIC B BHUJC IMOMECSYHBIX OTYETOB B
¢dopmare MS Word.

1. +Tabnuua ¢ exxeTHeBHBIMU MTOKa3aHUSIMH TEMIIEpaTyphl IIOMEIIEHUs 3a TOJ B daiiie
¢dbopmara csv.

iii. Texcr memarorudeckoit moamel A.C. MakapeHko, npeactaBieHHbIN B popmare PDF.
iv. bubnuorexka (QuabMOB, MpencTaBIeHHBIX B gopmare mpeg4 Ha OJHOM KECTKOM
JIFICKeE.

[lepeuncanre yeTbipe OCHOBHBIX XapakTepucThku Big Data:

1. Virtualization, Volume, Variability, Vehicle

ii. +Variety, Velocity, Volume, Value

iii. Verification, Volume, Velocity, Visualization

iv. Video, Value, Variety, Volume

BriOepure HEBepHOE BHICKA3bIBAHHE:

i. +bonbume 00BEMBI JaHHBIX TMPUBOIAT K clIaboil MX CTPYKTYypHU3aLUH, MO3TOMY
MOSIBIISICTCS TAKOE Pa3HOOOpa3ue JaHHBIX.

il. YBenn4uBIIAsCS MPOU3BOAUTEIHLHOCTh TEIEKOMMYHHKAIIMOHHBIX KaHAJIOB MPUBENa K
pocTy 00bEMOB MepeiaBaeMoi HH(pOpMaITUH.

iil. YpaemeBieHue CHCTEM XpaHEHHS HA €IUHHIY MHPOPMALUU MPUBEJIO K POCTY PHIHKA
OOJIBIINX JTaHHBIX.

iv. bonbioe pazHooOpa3re HCTOYHUKOB JaHHBIX

OTMeThTe HEBEpHOE TOHNMaHuE Variety B KOHTEKCTe XxapakTepucTuk Big Data:

i. +BbICOKast CKOPOCTh TEHEPUPOBAHUS TaHHBIX.

1. +Pa3HbIie TUIIBI JaHHBIX B KOJOHKAX TabmuIl pensiiinoHabix CYB/I.

iii. +Pa3HooOpasue oTpacieii, IBIAIOMUXCS UICTOUHUKAMU JTAHHBIX.

iv.  Pa3HooOpa3zue THMOB JaHHBIX, BKJIIOYAIOMIUX B Ce€0S CTPYKTYpHUPOBAHHEIE,
MOJTyCTPYKTYPUPOBAHHBIE U HECTPYKTYPUPOBAHHEIE.

[Tpunnun MapReduce cocTouT B TOM, 4TOOBI
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i. +[Ipon3BoANTE BEIYHCICHHS Ha y3J1aX, i€ MHPOpPMaIKs H3HAYAIBHO OblJIa COXpaHeHa
il. +Mcnonap30BaTh BRIYUCIUTEIBHBIE MOITHOCTH CUCTEM XPaHEHUS
iii. Mcnonp3oBath GyHKIMOHATHFHOE MIPOTPAMMHUPOBAHHE JJISI PEIICHUS 3a/1a4 MaCCHBHO-
napauienbHOi 00paboTKu
15. BeiOepure ogHO HEBepHOE BBICKa3bIBaHue po MapReduce:
i. +UHrepdeiic mmus MaccoBo-mapauienbHON 00pabOTKM MAHHBIX, TJE€ BBIYUCICHUS
MIPOU3BOMIATCS HA y3Iax, I1e HH(OpMAaIHs H3HaYaIbHO ObLIa COXpaHEeHa
ii. MapReduce — 310 nBe omepanuu: pacrpeaencHus u cOopku qaHHBIX iii. +MapReduce
ObuT ipuayMaH pa3padoryrkamu Hadoop
iv. MapReduce 6511 aHOHCHpOBaH pa3padoTunkamu Google
16. KakoB TeopeTHdecKuil MPUPOCT MPOU3BOAUTEIHLHOCTH TIPU TOACYETE YHCIAa CIOB B
Tekcte pu pabote MapReduce npu nepexo/ie 0T OTHOTO y37a K ABYM:
i 2
17. Kakue u3 cnenytomux texnonoruii CYBJ] He ncnons3yrot npuniun MapReduce
i. Hadoop
ii. Cassandra
iii. HDInsight
iv. +Redis
18. Kakume CVYB/l monaHOCThIO moOjarairoTcs Ha ONEpPaTHBHYIO NaMATh IMpPU XpaHEHUU
uH(bOpMaLIUK:
i. +Oracle Exalytics
ii. +SAP HANA
iii. BigTable
iv. HBase
19. B uém npenmMy1iecTBo KOJJOHOYHO-OpueHTHpoBaHHBIX CYBJ1?
1.  OHH TMO3BOJSIOT BBIMONHATH Ooniee cioXkHble SQL-3ampochl MO CpaBHEHHIO C
pensiumonHbiMu CYBJ]
1. +OHM MO3BOJSAIOT IUHAMUYECKH JIOMOIHATH COJAEP>KAaHUE 3aIHCEe HOBBIMHU MOJISIMU
iii. OHM nUMeroT OoJee THOKUE BO3MOKHOCTH aHATUTHKH.
1v. OHH MO3BOJIAIOT 3P HEKTUBHO JIETATh MEKKOJIOHOYHBIC CPABHECHHSI.
20. [lnst yero aHAIMTUKY HEOOXOAMMA «TIECOYHHIIA ?
1. +Jlis1 BRICOKOTIPOM3BOIUTEILHON AaHAIMTHUKU 3a CUET WCIOJIB30BAHUS ONEPATHUBHOMN
namsty ¥ inDB oneparuii.
ii. Jlns XpaHeHHs BCeX TOJYYECHHBIX OT 3aKa3dhka NMaHHbIX. iil. g mocTtpoeHwms
OTYETOB O pe3yJIbTaTax aHaIu3a
1v. +]Jlng cHuXKeHHs 3aTpaT, CBSI3aHHBIX C peIUIMKAIel JTaHHBIX
21. Kakue wu3 clenylomuX CpeIcTB pPasyMHO WCIONb30BAaTh JUIS aHalIM3a JaHHBIX,
MIPEACTABICHHBIX SAMHCTBEHHBIM Ccsv-daiiioM pasmepa 6onee 100I°6:
i. +Hadoop
ii. Data Warehouse
1. +«dlecounura»
iv. +Python
22. Bribepure BepHOE yTBEPKICHHE:
1. Data Warehouse co3maroTcst uisi IpOBEPKH THIIOTE3 MPHU aHAINU3E OOJBIIUX JTaHHBIX.
10
il.  +«llecoununa» wuCHONB3yeTCs MJisi CHWXKEHHUS Harpy3kd Ha OCHOBHOW Data
Warehouse.
iii. Kaxnmerii Data Warehouse 1omkeH cofepKaTh «IIECOUYHHUITY.
iv. «Ilecounniia»y HeoOXoAMMA TSI TIOOOTO MPOIIecca aHATUTUKH.
23. PaccraBbTe MOCIEA0BATENBHOCTh ATANOB MPOEKTa aHATUTUKU B cOOTBETCTBUM ¢ CRISP-
DM.
1. [Tonmmanue 6usneca (Business understanding)
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ii. Ionnmanue nannpix (Data Understanding)
iii. TlogrotoBka nanueix (Data Preparation)
iv. MonemupoBanue (Modeling)
v. Onuenka (Evaluation)
vi. Buenpenne (Deployment)
24. Ha kaxom u3 atanos npouecca CRISP-DM npoucxoaut nposepka runores?
i. [Tonnmanue 6u3Heca (Business understanding)
ii. [Tonumanue nanueix (Data Understanding)
iii. +MonemupoBanue (Modeling)
iv. Onenka (Evaluation)
25. Bpwl sBiseTeCh BIAJEIbIEM M AHAIWTUKOM B KoMmaHuu u3 10 4ejoBek, B KOTOpOM
TpebyeTcs mpoaHaau3upoBaTh npofaxu 3a 1 rox (1 muH. nponax). Kakue n3 sranos CRISP-
DM MOKHO OITyCTHTB:
1. +Ilonumanue O6usneca (Business understanding)
ii. TTogroroBka nanueix (Data Preparation)
iii. MogenupoBanue (Modeling)
iv. Ouenka (Evaluation)
26. IIpumep Gmaropazymuoro ucrnosb3oBanus Hadoop
i. Anamu3 10 I'6 maHHBIX.
il. ExeqHeBHOE COXpaHEHHE JaHHBIX TEMIIEPaTyphl, MOCTYMAIOIIUX CO BCEX TOPOJIOB
Poccuu (1o ogHOMY Moka3aHuio Ha ropoJi, Bcero ropoaos 1100 mir).
iii. +IlocexkyHaHOE COXpaHEHHE JAaHHBIX TEMIEPATYPhI, MOCTYHAIONINX CO BCEX TOPOIOB
Poccuu (1o ogHOMY Moka3aHuio Ha ropoJi, Bcero ropoaos 1100 mir).
iv. Iloctpoenue rpaduka mynbca nalyeHTa B peabHOM BPEMEHHU.
27. HaumHas ¢ Kakux pa3MepoB JaHHBIX 0OOOCHOBAHHO NMpHUMeHeHHue kiactepa Hadoop s
XpaHeHUs JaHHbBIX?
i. 100I'6
i. 1T6
iii. +100T6
iv. +1116
28. Hadoop — ato:
1. +HaGop yTunur, M mnporpaMMHBIN KapKac JUisi BBIIOJHEHHUS pacHpenel€HHBIX
nporpamm, paboTaloMIKUX Ha KIacTepax.
ii. Pacnipenenénnas CYB/I, mo3Bonstomas o0padaTeiBaTh OOJBIITNE JaHHBIC.
iii. SI3BIK BHIMONHEHUS 3a/1aHuil B mapagurme MapReduce.
iv. Pacnpenenénnas daiinoBas cuctema, NpeIHa3HAYCHHAs I XpaHEHHsS ¢aiioB
60b110T0 00BEMA.
Bomnpocsl k 3auety
Hcropust BO3HUKHOBEHUS TepMUHA «boJbIne TaHHBIE».
HcTouyHuky 607BIINX TAHHBIX.
Paspurue Oonpimx nanubX. Luki [apTHepa B pa3BUTHN HHPOPMAITMOHHBIX TEXHO-
JIOTHH.
Ocnossl Hadoop. bazoBeriit Habop kommonenToB Hadoop.
bazoseie moxynmu dpeiimBopka Apache Framework.
@aiinosas cucrema Hadoop Distributed File System (HDFS). HDFS u HDFS2.
MapReduce Framework u YARN.
Oxpyxenne Hadoop: YARN, Tez, Spark, HRS.
bazossie mpunoxxennst Hadoop: Pig, HIVE, HBASE.
0. HBase — pacnpenenenHas u Mmacmtabupyemas 6a3a JaHHBIX Il paOOTHI C OOJIBIIUMU
JTaHHBIMU
11. CpaBuenue HBase u HDFS.
12. Mopens nanarix B HBase.

w =

e S R



13.
14.
15.
16.
17.
18.

16

3akoHomepHocTH opmupoBanus BigTable.

OcobenHoctu 0ToOpakeHHsi BpeMEeHHBIX MeTOK B BigTable.

HIVE — xpanunuie 0onblnX JaHHBIX: apXUTEKTypa, padoTa ¢ JaHHBIMHU.
Amnamn3 ganueix ¢ nomombsio PIG. Komanns! PIG.

Jloructudeckuii aHaIM3 ¢ UCTIONb30BaHueM Splunk.

PaGora ¢ manubiMu ¢ nomoinsio Spark DataFrames u Spark SQL.

19. OcHoBbI MaIMHHOTO 00y4YeHUsI. «OCMBICIEHHE JaHHBIX» U1 MAIIMHHOTIO O0yUYEHUSI.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Ocnossl KNIME.

Knaccudukanus HHCTpYMEHTOB, TEXHUK U aITOPUTMOB MAIIMHHOTO O0yUYEHHS.
AccouuaTuBHbIE ITpaBUIIA.

Knacrepnsbiit ananus.

Knacrepuzamus 8 KNIME.

Knacrepuszanus B Spank.

ConmanbHble ceTH U 6a3bl 3HAHUN KaK UCTOYHUKU OOJIBIINX JaHHBIX.
[Momxomp! kK 00padboTKe OOMBIIMX TAHHBIX, CTPYKTYPHUPOBAHHBIX B BUE IpadoB.
Open Source-penieHus i 00paboTKH O0NBLIINX 00bEMOB Irpa)OBBIX JaHHBIX.
Apache Giraph u GraphLab.

MapReduce u 06paboTka kpynmHOMacmTaOHBIX TpadoB.

MapReduce npotus Giraph.
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6 YuyeOHO-MeToaM4Yeckoe U HHGOPMALMOHHOE O0ecrieYeHue JUCIUIIMHBI
6.1 CHuCOK HCTOYHHKOB JIUTEPaATYpPhI
OcHoBHasi InTEpaTypa
1. ®opwman, [I. MHoro mudp. Ananusz Oonblmux JaHHBIX npu nomommu Excel /
®opman /l.; Ilep. ¢ anrn. CoxonoBoii A. - Mocksa :Anbnuna [labm., 2016. - 461 c. ISBN
978-5-9614-5032-3. - Teker : 3JICKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/551044
2. bnanyna, B. HW. CouualbHO-35KOHOMMYECKOE pPAMOHUPOBAHUE B IIOXY
Oompmx nanHbix: Monorpadus / brianyna B.U. - Mocksa :HULl MTH®PA-M, 2019. - 194 c.
(Hayunas wsbicip) ISBN  978-5-16-013259-4. - Tekct : oanexkrponHslii. - URL:
https://new.znanium.com/catalog/product/1014727
3. I'ypukos, C. P. OcHOBBI allrOpUTMU3ALUN U NporpamMMupoBanus Ha Python :
yue6. nocobue / C.P. I'ypukoB. — MockBa : ®POPYM : UHOPA-M, 2018. — 343 c. —
(Boiciiee o6paszoBanue: bakanaspuar). - ISBN 978-5-00091-487-8. - TekcT : 31eKTPOHHBIH. -
URL: https://znanium.com/catalog/product/924699
JonosHUTeIbHAS JTUTEpPaTypa

4. Kynaunues, A. II. Meronpl u cpeacTBa KOMILIEKCHOTO CTaTUCTUYECKOTO
aHanM3a JaHHBIX : yueb. mocodue / A.Il. KymanueB. — 5-e u3z., nepepad. u qomn. — Mockaa :
NHDPA-M, 2018. — 484 c¢. — (Bricmiee oOpazoBanme: bakamaBpuar). —

www.dx.doi.org/10.12737/25093. - ISBN 978-5-16-103357-9. - TekcT : 31€KTPOHHBIH. -
URL: https://new.znanium.com/catalog/product/975598

5. Ky3pmuu, P.. Moaudukanuu Meroaa JIOTHYECKOTO aHalnu3a NaHHBIX IS
3amad kiaccuukamuu : moHorpadwus / P.U. Kysemuu, N.C. Macuu. - Kpacnosipck : Cu6.
denep. yH-T, 2018. - 180 c. - ISBN 978-5-7638-3698-1. - Tekcr : snexTpoHHsbIil. - URL:
https://new.znanium.com/catalog/product/1031829

6. Kyxos, P. A. f3bik nporpammupoBanus Python: mpaktukym : yued. mocobue /
P.A. XKyxoB. — Mocksa : UHOPA-M, 2019. — 216 c. + Jlon. matepuansl [DNeKTpOHHBIN
pecypc; Pexxum noctyma: http://znanium.com]. — (Beiciiee o6pa3oBanue: bakanaBpuar). —

www.dx.doi.org/10.12737/textbook Scb5ca35aaa7f5.89424805. - ISBN 978-5-16-107207-3.
- Tekcr : anextponnsbiit. - URL: https://znanium.com/catalog/product/1000002

7. 3onotapiok, A. B. SI3bik u cpena nporpammupoBanus R : yue6. mocobue / A.B.
3omotapok. — MockBa : MHOPA-M, 2019. — 162 c¢. — (Bricmiee obpaszoBanue:
BbakamaBpuat). — www.dx.doi.org/10.12737/textbook 5b8fdb0bd795¢4.69435980. - ISBN
978-5-16-014388-0. - Tekct : 3JIEKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/978863

6.2 Ilepedensb pecypcoB HH(DOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOM cetn « HTepHeT»

1. DnekTpoHHO-OHOAMOTEeYHAs cucTeMa «3HAaHUYM» - Pexxum moctyma: http://znanium.com

- Undopmarmonnas cucrema «EnnHoe okHO TocTymna K 00pa3oBaTeNbHBIM pecypcamy». -

Pexum nocryna: http://window.edu.ru

Ownnaita-aHIIMKIONIe M. - Peskxum moctyma: http://encyclopedia.ru

4. DnexkTpoHHBIN cripaBOYHUK «HPOPMUOY» AJIs BHICIINX YUEOHBIX 3aBEJCHUN. - Pexxum

noctyma: http://www.informio.ru

Koncynsrantllntoc. [IpaBoBas nogaepxkka. - Pexxum goctyna: http:// www.consultant.ru/

6. HammonanwsHeii oTKpeITHIN yHUBEpCUTET «MHTYUT». - Pesxxum goctyna:
https://www.intuit.ru/

7. Caiit Microsoft - Pexxum nmoctyma: https://msdn.microsoft.com/ru-ru/library/

Hayunas 6ubnuoreka PITY - Pesxxum gocrtyma: http:/liber.rsuh.ru/

9. «CITFORUM»: Ananutuueckas nadopmanus B cdepe IT. - Pexxum nocryma:
http://citforum.ru/

(8]

e
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6.3 Ilepedens coBpeMeHHBIX Mpodeccronanbubix 0a3 nanubix (bJ1) u nadopmarmonHo-
cnpaBouHbix cucteM (MCC)
Ne Haumenosanue
/11
1 | Mexnaynapoansie pedeparuBHble HaykomeTpuueckue bJl, noctymnHble B paMkax Halu-
oHaJILHOU noamucku B 2020 r.
Web of Science
Scopus
2 | [Ipodeccuonanbubie monHOTEKCTOBBIE B/, JOCTYNHBIE B paMKaxX HallMOHAJIBHOM MO/I-
nicku B 2020 r.
XKypnansr Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals
Kypnansr Taylor and Francis
3 | KoMnbroTepHbIe ClIpaBOYHBIE IPABOBBIE CUCTEMBI

KoncynbranT Iroc,
lapanT
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MarepuaJibHO-TeXHHYECKOe o0ecnedeHne TUCHUIIMHBL (M00Y/1:)

I[J'IH MaTCpHUAJIbHO-TEXHUYICCKOT'O obecneueHus JUCHUITIIMHBI HCOGXOI{I/IMHZ

- OJ15 IeKYUlL:

ydeOHas ay TUTOpHUs,

J0CKa,

IIPOEKTOP (CTallMOHAPHBIN WM IEPEHOCHON),
KOMITBIOTEP MJIH HOYTOYK,

nporpamMmmHoe obecnieuenue (I10).

[Tepeuens nmporpammuoro odecrneuenus (I10)

Neri/mm Haumenosanue [10 Crnoco0 pacripocTpaHeHus
1 Microsoft Office 2010 Pro JIMLIEH3UOHHOE
2 Windows 10 JINLIEH3UOHHOE
3 Kaspersky Endpoint Security JUIEH3UOHHOE
4 ITnathpopma ZOOM JIUTIEH3UOHHOE

- 0na npakmuiyecKux SAHAMUN:

e jabopatopus,
® J0CKa,
® TIPOEKTOp (CTallMOHAPHBIN WM IEPEHOCHON),
® KOMITIBIOTEP WJIM HOYTOYK JUISl ITperoiaBaTels,
® KOMITBIOTEPHI [Tt 00yYarOIINXCs,
e BbIX0J B MHTEpHET,
e nporpammHoe obecnieuenue (I10).
[Tepeuens nmporpammuoro odecneuenus (I10)
Haumenosanue 11O Cnoco0 pacnipocTpaHeHus!
Windows 10 JIMILIEH3UOHHOE
Microsoft Office 2010 Pro JIMLIEH3UOHHOE
Mozilla Firefox CBOOOJTHO PAaCTIPOCTPAHIEMOE
Kaspersky Endpoint Security JUIICH3UOHHOE
Cloudera Manager Express OecruratHast CBOOOHO pacrpocTpaHseMas
Bepcus
[Tnatdhopma ZOOM JIUTIEH3MOHHOE
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8 Oofecneyenue 00pa3oBaTeIbHOIO MPOLECCA AJIs1 JIUI C OTPAHUYEHHBIMH BO3MOKHO-
CTSIMH 310POBbSI

B xoze peanusanuy JUCHUIIIMHBI UCTIOIB3YIOTCS CIEAYIOLINE JOIOIHUTEIbHBIC
METO/1bl 00YUYEHHMsI, TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEXKYTOUHOM aTTecTanuu 00y-
YalOIUXCs B 3aBUCUMOCTH OT UX WHAWBUYaJIbHBIX 0COOEHHOCTEM:

® IS CIENBIX U CITa00BUAAIINX:

- IeKIMU 0(hOPMIISIOTCS B BUAE JIEKTPOHHOTO JOKYMEHTA, JTOCTYITHOTO C IIOMOIIBIO KOM-
IBIOTEPA CO CIIEUATN3UPOBAHHBIM IIPOTPAMMHBIM 00ECTICYCHHUEM;

- MUCBMEHHBIC 33/IaHUsI BBIMOJHSIOTCS HAa KOMIBIOTEPE CO CIEIHaTM3UPOBAHHBIM IIPO-
IrpaMMHBIM 00€CIIEYeHNEM, WITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTcss MHAMBHIYAIbHOE paBHOMEpHOE ocBenienue He MeHee 300 mokc;

- s BBITIOJIHEHUS 3aJaHUs MPH HEOOXOJMMOCTH TIPEIOCTABISETCS YBEIHMYHBAIOIICE
YCTPOMCTBO; BO3MOKHO TaK)KE UCIIOJIb30BaHNE COOCTBEHHBIX YBEIMYHBAIOIINX yCTPOMCTB;

- MMCHMEHHBIE 33aJJaHus OPOPMIISIOTCS YBEIIMICHHBIM MIPUPTOM;

- 9K3aMEH U 3a4€T NMPOBOJATCS B YCTHOM (hOpMe MM BBITIOJIHSAIOTCS B MUCHbMEHHOM (popme
Ha KOMITBIOTEpE.

® JUIS TIIYXHX U CIa0O0CTBIIAIINX:

- nexuu opOPMIISIOTCST B BHJE 3JCKTPOHHOTO JTOKYMEHTA, MO0 MPEeJOCTaBIsIeTCs 3BY-
KOYCHJIMBAIOIIAsl armapaTypa WHAWBUIYaTbHOTO ITOJIb30BAHMS,

- MUCbMEHHBIE 331aHUsI BHIMOIHIIOTCS Ha KOMITBIOTEPE B MUCBMEHHOU (opMme;

- DK3aMeH M 3a4€T MPOBOMATCS B MMCBbMEHHOM (hopMe Ha KOMITBIOTEPE; BOZMOXKHO TPOBE-
JeHue B (hopMe TECTHPOBAHMSL.

e IS JIUI C HAPYIICHUSMH OTIOPHO-JIBUTATEILHOTO amnmapaTra:

- IeKIMn 0(hOPMIISIOTCS B BUAE MIEKTPOHHOTO JOKYMEHTA, TOCTYITHOTO C IIOMOIIBI0 KOM-
IbIOTEpa CO CIEUAIN3UPOBAHHBIM MPOTPAMMHBIM 00ECIICUCHUEM;

- NMUCHMEHHBIC 33/1aHUSI BBIMOJHSIIOTCS HAa KOMIBIOTEPE CO CIICIHATM3UPOBAHHBIM IIPO-
IpaMMHBIM 00€CIIeUeHUEM;

- 9K3aMEH U 3a4€T IPOBOIATCS B YCTHOM (pOpPME MIIH BBITIOIHSIOTCS B TUCBMEHHOU (hopme
Ha KOMITBIOTEpE.

[Ipy HEOOXOMUMOCTH TIPETyCMAaTPUBACTCS YBEIUYCHUE BPEMEHH Il TOATOTOBKU
OTBeTA.

[Iponienypa mpoBeneHHWss TMPOMEXKYTOYHOM  arTecTaldu Uil OOydarommxcs
yCTaHaBIMBaeTCA C YYETOM UX WHIUBHIYAIBHBIX ICUXO(PU3MUECKUX OCOOCHHOCTEH.
[IpomesxyTouHast aTTecTanusi MOKET MPOBOJUTHCS B HECKOJIBKO HTAIOB.

[Tpn NPOBEICHUH IpoLEeTypHI OLICHUBAHHS pE3yJaBTaToB o0y4eHUs
NPeAyCMaTPUBACTCSl HCIIOJIB30BAHNE TEXHUYECKUX CPEACTB, HEOOXOIMMBIX B CBSI3H C
UHIUBUAYAIbHBIMU ~ OCOOEHHOCTSMM  OOydaromuxcsi. OTH  CpeacTBa MOTYT  OBITh
NPEAOCTABICHBl YHUBEPCUTETOM, WJIM MOTYT HCIIOJIB30BAaThCSI COOCTBEHHBIE TEXHUYECKHE
CpencTBa.

[IpoBenenne mpoueaypbl OLEHUBAHUS PE3YJIbTaTOB OOydYeHHs JIOIMyCKaeTcs ¢
UCTIONIb30BAaHUEM JTUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH.

ObecnieunBaeTcst JOCTYT K MHPOPMALMOHHBIM U OMOIMOrpauIecKuM pecypcam B CETH
WNurepHer s kaxzaoro oOywaromierocsi B (opmax, aganTHPOBAHHBIX K OrPaHUYEHHSIM X
3II0POBBSI ¥ BOCTIPHUSITHS HHPOPMALINH:

® IS CIIEIBIX U CITa0O0BUIAIINX:

- B IIe4aTHOU (popMe yBEIIMUEHHBIM HIPUPTOM;
- B JopMe IEKTPOHHOTO IOKyMEHTA;

- B popme ayamnodaiina.

® Ui TIIYXHX U CIa0OCIbIIAIINX:

- B IeyaTHou popme;
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- B (hopMe IEKTPOHHOTO TOKYMEHTA.
e Ui 00yYaroIuXcs ¢ HapyLUIEHUMHU ONOPHO-/IBUraTeIbHOIO anmapara:
- B le4aTHoi popme;
- B JopMeE IEKTPOHHOTO IOKyMEHTA;
- B popme ayaunodaiina.
Y4eOHble ayAUTOPUH I BCEX BUIOB KOHTAaKTHOM M CAMOCTOSITENILHOW pabOThI, HAyd-
Hasi OMOJIMOTEeKa U MHBIE TOMEIIEHUS A/l 00yUeHHs OCHAILIEHBI CIeUaIbHBIM 000pyA0BaHH-
€M 1 y4eOHBIMHA MECTaMH C TEXHUYECKUMH CPEICTBAMHU OO0YUICHUSI:
® IS CIIENBIX U CIA0OBUASIINX:
- YCTPOMCTBOM JIJIsl CKaHUpoBaHus U uTeHus ¢ kamepoit SARA CE;
- nucruieeM bpaitns PAC Mate 20;
- npuHTepoM bpaiinsg EmBraille ViewPlus;
® Ui TIIYXHX U CIa0OCIbIIAIINX:
- aBTOMATHU3MPOBAHHBIM PabOUYMM MECTOM JUIsl JIIOJEM ¢ HapylIeHHWEeM cillyxa M cla-
OOCIBIIIAIINX;
- aKyCTUYECKHH yCUIIUTENb U KOJIOHKH;
e Ui 00yYaroImuxcs ¢ HapyUIeHUsIMHU ONOPHO-/IBUraTeIbHOIO arnmapara:
- IEPEBMKHBIMHU, PETYJINPYEMBbIMU 3proHOMUYeckumMu napramu CHU-1;
- KOMIIBIOTEPHON TEXHUKON CO CIELUaIbHBIM IIPOrPaMMHBIM 00€CIIEUEHHEM.
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9 MeTonnuyecKkue MaTepuabl
9.1 TIlnansl npakTUYECKUX/TAOOPATOPHBIX 3aHATHI. MeToanueckue yKa3aHus o
OpraHU3aIu ¥ MPOBEICHUIO.

IIpakTuyeckas padora Ne 1 IlpuHuunel paboTel ¢ OONBIIMMU JaHHBIMH, HapagurMa
MapReduce
Lenv pabomui
PaccmoTpeTs mpuHIMNBI pabOThl ¢ OONBIIMMH JTaHHBIMH U MO3HAKOMUTHCS C Mapa-
murmoit mapReduce.
3aoauu

. N3yuuth Teopernyeckue ceepenus o Big Data;

. PaccMoTpeTh OCHOBHBIE MPUHIUIIBI, KOTOPBIM CJIEAYIOT BCE CpPElICTBA U Mapa-
JTUTMBI paOOThI ¢ OONBIIMMH JaHHBIMU;

. PaccmoTtpers mapagurmy MapReduce u pa3zoOpaTh HECKOJBKO 3a71a4, B KOTO-
poii OHa MOXKET OBITH IPUMEHEHA.

Xoo Pabomul

TeopeTtnueckue cBeeHUS

Hcropus Bonpoca u onpesesieHne TepMruHa

Tepmun Big Data mosiBuics cpaBHuTenbHO HemaBHO. Google Trends mokasbiBaeT
Hayajo aKTUBHOT'O pOCTa ynotpebyeHus cioBocodetanus HaunHas ¢ 2011 roxa :

[Ipu 3TOM YK€ ceiiuac TEpMHUH HCIOJIb3yeTcs oueHb 4acTo. OCOOEHHO 4YacTo HE 10
Jielly TEpPMUH MCIIONB3YIOT MapkeTosnoru. Tak 4ro ke Takoe Big Data na camom nene?

BerpeuaroTest pazHble onpeieneHus:

- Big Data — 370 xorga ganusix 6onbiie, uem 10016 (5006, 1Th, komy uTO HpaBHUT-
cs)

- Big Data — 3T0 Takue JaHHbIe, KOTOpble HEBO3MOXHO 00pabartbeiBaTh B Excel

- Big Data — 910 Takue gaHHBIE, KOTOPbIE HEBO3MOXKHO 00padOTaTh HA OJJHOM KOMITh-
10TEPE

W naxxe Takue:

- Big Data — 3T0 BoOO111€ JTIO0OBIE TaHHBIE.

- Big Data He cymecTByer, ee mpuayMain MapKeTOJIOTH.

Omnpenenenue ¢ wikipedia:

bonwsmme nanubie (aHra. big data) — cepust MoaX0 0B, HHCTPYMEHTOB U METOJIOB 00-
paboOTKH CTPYKTYPHUPOBAHHBIX U HECTPYKTYpPUPOBAHHBIX JaHHBIX OTPOMHBIX 00BEMOB U 3HA-
YUTEIBHOTO MHOT000pa3us JUIsl MOJIYYEHUs] BOCIIPUHUMAEMbBIX YEJIOBEKOM PE3yJbTaToB, (-
(PEeKTHBHBIX B YCIOBUSIX HENPEPHIBHOTO MPUPOCTA, PACHIPEICICHHS IO MHOTOUYHUCICHHBIM Y3-
JlaM BBIYHMCIUTEIBHON ceTH, chopmupoBaBimmxcs B koHre 2000-X ro/0B, albTepPHATUBHBIX
TPaJUIMOHHBIM CHCTEMaM YIpaBieHHs Oa3aMH JaHHBIX M pelleHHsM Kiacca Business
Intelligence.

Takum oOpazom mox Big Data Oynem moHMMaTh He KaKOM-TO KOHKPETHBIH 0O0BEM
JMaHHBIX U Jake He caMU JaHHbIE, a METOJbl UX 00pabOTKU, KOTOPHIE MO3BOJISIOT paclpeaé-
JeHo 00pabaTeiBaTh HH(POPMAIHIO. DTH METOABI MOXKHO PUMEHHUTh KaK K OTPOMHBIM MacCH-
BaM JaHHBIX (TaKUM KaK COJepKaHHe BCEX CTPAHUI] B MHTEPHETE), TaK U K MAJICHbKHUM.

[IpuBeny HECKONBKO MPUMEPOB TOTO, YTO MOXET ObITh HCTOUHHUKOM JAHHBIX, JUIS KO-
TOPBIX HEOOXOIUMBI METOJIBI PAOOTHI ¢ OOJIBIIMMHU JTAHHBIMHU:

- Jloru noBeneHus MoOab30BaTENEH B HHTEPHETE

- GPS-curnansl OT aBTOMOOWIIEH I TPAHCTIOPTHON KOMITAHUH

- JlaHHbIe, CHIMaeMBbIe C TaTYUKOB B OOJIBIIIOM apOHHOM KOJUIaiiaepe

- OmmudpoBannbie KHUTH B Poccuiickoit ['ocynapctBenHoit bubimoreke

- Mudopmanys o TpaH3aKIMAX BCEX KIMEHTOB OaHKa

- Uadopmarust o Bcex MOKyIKax B KPYIMHOW PUTEHII CETH U T.JI.



23

KoanuecTBO MCTOYHMKOB JAHHBIX CTPEMHTEIBHO PACTET, a 3HAUYUT TEXHOJOTMHM HX
00paboTKu cTaHOBATCA BCE OoJiee BOCTPeOOBaHHBIMHU.

[Tpuntumb! paboThl ¢ OOJBIIUMU JAHHBIMHU

Hcxona u3 ompenenenus Big Data, MoxxHO chopMyIupoBaTh OCHOBHBIE NMPHHLIUIIBI
paboThl ¢ TAKUMU JTAHHBIMHU:

1. T'opusoHTanbHass macmTabupyeMocTb. [T0CKONBbKY NaHHBIX MOXKET OBITh CKOJIb
YrOJTHO MHOTO — JIf00asi cucreMa, KOTopas MoJpasyMeBaeT oOpaboTKy OONBIIMX JaHHBIX,
JOJKHA ObITh pacmupsieMoil. B 2 pasa BeIpoc 00bEM TaHHBIX — B 2 pa3a YBEIUUWINA KOJIHYe-
CTBO jKeJie3a B KJIAaCTepe U BCE MPOJIOIHKUIIO PabOTaTh.

2. Otka30ycToMYMBOCTh. [IpHHIMIT TOPU30HTAILHONW MacIITabUPyEeMOCTH HOpazyMe-
BAaeT, YTO MAIIMH B KJacTepe MoxeT ObITh MHOTO. Harmpumep, Hadoop-knactep Yahoo nmeer
6omnee 42000 mamuH (1O 3TOM CCHUTKE MOXKHO MOCMOTPETh pa3Mephl KiIacTepa B pa3HBIX Op-
TaHW3anusAX). DTO 03HAYAET, YTO YAaCTh STUX MAIIMH OYJET TapaHTUPOBAHHO BBIXOAUTH U3
cTpost. MeToapl paboThl ¢ OOJBIIMMH JAHHBIMH JIOJDKHBI YUUTHIBATh BO3MOXKHOCTH TaKUX
cO0€B U Nepex)UBATh UX 0€3 KaKUX-JINOO 3HAYUMBIX MOCIIEACTBUM.

3. JlokanpHOCT aHHBIX. B GonbIInX pacnpenenéHHbIX cUCTeMax JaHHbIE pacrpese-
JEeHbl M0 OONBIIOMY KOJMYeCTBY MamMH. Eciu 1aHHbIE QU3MYECKH HAXOASTCS HAa OJHOM
cepBepe, a 00padaThIBalOTCS HA APYTrOM — PACXObl HA NepeAavy AaHHBIX MOTYT MPEBBICUTH
pacxozsl Ha camy 00paboTKy. [loaTOMy OAHMM M3 BaKHEHUIINX MPUHIUIIOB IPOEKTUPOBAHUS
BigData-pemenuii siBisieTcs MPUHLUI JIOKAJIBHOCTH JaHHBIX — IO BO3MOXKHOCTU 00padathl-
BAEM JIaHHBIE Ha TOM K€ MAlIMHE, HA KOTOPOU UX XPaHHUM.

Bce coBpemenHble cpencTBa paboThl ¢ OOJIBIIMMU JaHHBIMM TaK WM UHA4Ye CIETYIOT
STHM TPEM NpUHIUIAM. J[JIs1 TOTO, YTOOBI MM CJIeIOBATh — HEOOXOAMMO TPUITYMBIBATh KaKHe-
TO METO[Ibl, CIIOCOOBI U MapajurMbl pa3paboTKH cpelcTB pa3paboTku JaHHbIX. OAMH U3 ca-
MBIX KJIACCHUECKUX METOJOB M pa3depeM B 3TOi padoTe.

MapReduce

MapReduce — 310 Mozens pacmpesieieHHOW 00pabOTKU JaHHBIX, MPEATIOKEHHAS KOM-
nanueir Google nst 06paboTkH OOMBIINX 00BEMOB JaHHBIX HAa KOMITHIOTEPHBIX KJacTepax.
MapReduce HEMI0X0 WILTIOCTPUPYETCS CIEAYIOIIEH KapTUHKOM (B34TO MO CCBIIKE):

How MapReduce Works?

- —iill

][] g
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M-.'i" Bhufie Hiiu&iﬂ: s licyg wqlauthegity com

MapReduce mpeanonaraer, 4To JaHHBIE OPraHU30BaHBI B BUJIE HEKOTOPHIX 3aMHCEi.
OO0paboTka JaHHBIX MPOUCXOIUT B 3 CTAHH:
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1. Cragus Map. Ha sTo#i craguu maHHbIe peaoOpadaThIBalOTCS MPH MOMOIIN (YHK-
1y map(), KOTOPYIO OMpefenseT moib3oBarens. Pabora 3Toi craauu 3akitoyaeTcsl B Ipe-
no0paboTke M puiabTpanu JaHHBIX. PaboTa oueHb MOX0’Ka Ha Omepanuio map B (yHKIHO-
HAJBHBIX S3bIKaX MPOTPAMMHUPOBAHUS — MOJIB30BaTENbCKas (DYHKINS MPUMEHSIETCS K KaXI0i
BXOJHOM 3aIHUCH.

Oyukius map() IpUMeHEHHasi K OJTHOM BXOJHOW 3amUCH U BBIAAET MHOXECTBO Tap
KJIIOY-3HaYeHue. MHOXKECTBO — T.€. MOXKET BBIJATh TOJBKO OJHY 3aIMCh, MOXET HE BBIIATh
HUYET0, a MOXKET BBIAATh HECKOJIBKO Map Kitou-3HaueHue. Yto OyaeT HaxoauTcs B KIII0Ye U B
3HAUEHUH — PelIaTh MOJIb30BATEN0, HO KIIIOU — OYEHb Ba)KHAs BElllb, TAK KAaK JIaHHBIE C OJI-
HUM KJII0YOM B OyyIleM MOnaayT B OJUH 3K3eMIULsIp GyHKuIuuU reduce.

2. Cragmst Shuffle. Ilpoxoaut HE3aMETHO JUTSl TIOJB30BATENS. B 3TOW cTaguu BHIBOJ
byHKIMN map «pa30upaeTcs Mo KOp3uHam» — Kaxk/ias KOp3MHa COOTBETCTBYET OAHOMY KITIO-
4y BBIBOZA CTaMU map. B manpHEHIIeM 3TH KOP3UHBI MTOCTYXKAT BX0J0M s reduce.

3. Cragus Reduce. Kaxxnas «kop3uHay co 3HaueHUsIMU, chopMHUpOBaHHAS HA CTaUU
shuffle, momamaer Ha Bxox pynkuuu reduce().

Oyuknus reduce 3a7aéTcsi MOMB30BATENEM M BBIUMCISCT (PMHANBHBIN pe3ynbTaT AJis
OTIENIbHOU «KOP3WHBD». MHOKECTBO BCEX 3HAUCHHIA, BO3BpAaEHHBIX (pyHKIMei reduce(), sB-
nsietcst QuHaNbHBIM pe3ynbraToM MapReduce-3agaun.

Heckonbko momonHATENRHBIX GakToB mpo MapReduce:

1) Bee 3anmycku pyHKIMu map paboTaroT HE3aBUCHMO U MOTYT paboTaTh Mapalijielib-
HO, B TOM YHUCJIE HA Pa3HbIX MallIMHaX KJacTepa.

2) Bce zamycku ¢ynkiuu reduce paboTar0T HE3aBHCHMMO M MOTYT paboTaTh mapali-
JIEJIbHO, B TOM YHMCJI€ HA Pa3HBIX MAlllMHAX KJIAcTepa.

3) Shuffle BHyTpu cebst mpeacTaBisieT NmapaielbHYl0 COPTHUPOBKY, MO3TOMY TaKKe
MOJXET padoTaTh Ha pa3HBIX MamnHaX Kiactepa. [TyHKTHI 1-3 MO3BOIISIOT BHIMOIHUTD TPUH-
IIUT TOPU30HTAIBHON MacITaOUPyEeMOCTH.

4) ®yHkuusa map, Kak NpaBuilo, IPUMEHSAETCS Ha TOM )K€ MalllMHE, Ha KOTOpOH Xpa-
HSTCSl TaHHBIE — ATO TO3BOJISIET CHU3UTH Mepelady JAaHHBIX MO CeTH (MPUHLUI JIOKATbHOCTH
JTAHHBIX ).

5) MapReduce — 3T0 Bcerzia mojiHOE CKaHUPOBAHHUE JTAHHBIX, HUKAKWX MHJICKCOB HET.
Oto o3HauaeT, yTo MapReduce mmoxo mpumMeHuM, Koraa OTBET TpeOyeTcss 04eHb OBICTPO.

[IpakTrueckas yacThb

[Tpumeps! 3a1a4, 3¢ heKTUBHO perraeMblx mpu nomouin MapReduce

Word Count

Haunéwm c xnaccuueckoit 3amaun — Word Count. 3agada Gpopmynupyercs cleayromum
o0pazoM: uMeetcsi OONBIIONH KOPIMYC JOKYMEHTOB. 3ajavya — JJId KaKIIOTO CJIOBa, XOTs ObI
OJIMH pa3 BCTPEYAIOIIErocsl B KOpPIyce, IOCYUTAaTh CYMMapHOE KOJIMYECTBO pa3, KOTOPOE OHO
BCTPETUIIOCH B KOPITyCE.

Pewrenue:

Pa3 mmeeM OoOmbINOI KOPIyC MTOKYMEHTOB — IYCTh OJHUH JOKYMEHT OyAET OIHOM
BXOJHOW 3amuckio s MapRreduce—3amaun. B MapReduce MbI MOkeM TOJNBKO 3aaBaTh
MOJIB30BaTENbCKUE (PYHKIIMU, YTO MBI M ciaenaeMm (Oyaem ucmoisib3oBaTh python-like mces-
JIOKO/T):

def map(doc):

for word in doc:

yield word, 1

def reduce(word, values):

yield word, sum(values)

@OyHKIMS map MpeBpalaeT BXOAHONW JOKyMEHT B Habop map (cioBo, 1), shuffle mpo-
3payHo JIJIs HAC MpeBpaiaeT 3To B mapsl (cioro, [1,1,1,1,1,1]), reduce cymmmupyer 3t eau-
HUYKH, BO3Bpamias GUHAIBHBIN OTBET JJIS CIIOBA.

O6paboTKa JTOTOB PEKIAMHOMN CUCTEMBI
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Bropoii mpumep B3sT U3 peanbHoil npakTuku Data-Centric Alliance.
3anayua: IMEeTCs CSV-JIOT PeKIIaMHON CHCTEMbI BHJIA:
<user_id>,<country>,<city>,<campaign id><creative id>,<payment></p>
11111,RU,Moscow,2,4,0.3

22222 RU,Voronezh,2,3,0.2

13413,UA Kiev,4,11,0.7

Heo0xoauMo paccunTaTh CpeJHIOI CTOMMOCTD TIOKa3a peKIaMbl 110 ropoaaM Poccun.

Pewenne:

def map(record):

user_id, country, city, campaign_id, creative id, payment = record.split(",")

payment=float(payment)

if country == "RU":

yield city, payment

def reduce(city, payments):

yield city, sum(payments)/len(payments)

OyHKIUS map MpoBepseT, HyXKHA JIM HaM JIaHHAs 3alliCh — U €CIIM HY’KHA, OCTaBIIIET
TOJIbKO HYXHYI0 HHbopMaIuio (ropoa u pazmep miatexa). Oynkus reduce BeraucuseT (u-
HAJILHBIN OTBET 110 TOPOJTY, UMESI CITCOK BCEX IUIATEKEH B 3TOM TOPOJIE.

IIpakTuyeckasi padora Ne 2-3 Hadoop
ens paboTsl
[To3naxomuTthes ¢ ppeiimBopkom Hadoop m MapReduce

3anauu

0 Wzyunts Teopernueckue ceeaenus o Hadoop u MapReduce;
[ Y CTaHOBUTH U HACTPOUTH OJIHOY3JI0BOI1 Kitactep Hadoop;

O [To3HakoMuThCs ¢ IpUIIOkeHneM Ha ocHoBe MapReduce;

O HayuuTtbscs 3amyckats nporpamMbl MapReduce ra Hadoop;
Xox PaGoter

TeopeTnyeckue cBe1eHUS

Kaxk m3BectHo mapagurmy MapReduce npemnoxuna kommnanust Google B 2004 rony B
cBoeit cratbe MapReduce: Simplified Data Processing on Large Clusters. [Tockonbky mpen-
JIOKEHHAsl CTaThs COJEp)Kalia ONMHMCAaHWE MapaJurMbl, HO peaju3alus OTCYyTCTBOBaJla — He-
CKOJIBKO MPOTPAaMMHCTOB U3 Yahoo NpeUIoKIIN CBOI PEau3alllio B paMKax padoT Haj
web-kpaynepom nutch.

N3nauanpao Hadoop ObL1, B epBYyIO ouepeib, MHCTPYMEHTOM JJIsSi XPAaHCHUS JTaHHBIX
u 3amycka MapReduce-3amau4, ceituac sxe Hadoop npezacrasisier co6oii 60JbIIOi CTEK TEXHO-
JIOTUH, TaK WM WHAYe CBA3AHHBIX C 00paOOTKON OONBIINX JaHHBIX (HE TOJBKO MPU MOMOIIU
MapReduce).

OcHoBHbIMU (core) kommorneHTaMu Hadoop siBisitoTCs:

. Hadoop Distributed File System (HDFS) — pacnipenenénnas ¢aitnoBas cucre-
Ma, TIO3BOJISIONIAs XPAHUTh HH()OPMAIIUIO MPAKTUIECKU HEOTPAHUICHHOTO 00BhEMA.

. Hadoop YARN — ¢peiiMBopk miist ympaBieHUsI pecypcaMmH KiacTepa U Me-
HE/DKMEHTA 3a71a4, B TOM YHclie BKITtodaeT ppeiimBopk MapReduce.

. Hadoop common

Taxxke cymecTByeT O0JbIIOE KOJIMYECTBO MPOEKTOB HEMOCPEACTBEHHO CBSI3aHHBIX C
Hadoop, Ho He Bxomstimux B Hadoop core:

. Hive — unctpyment ans SQL-like 3anmpocoB Hag GonbmMMy JaHHBIMH (IIpe-
Bpamaer SQL-3anpocs! B cepuro MapReduce—3anaq);
. Pig — s3pIK mporpaMMupOBaHUS U aHAJIM3a JaHHBIX Ha BHICOKOM YPOBHE.

OnHa CTpoYka KOAa Ha JTOM SI3BIKE MOXKET TMPEBPATUTHCA B TOCIEIOBATEIBHOCTH
MapReduce-3agau;
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. Hbase — konoHno4uHast 6a3a JaHHBIX, peanu3yromnias mapaaurmy BigTable;

. Cassandra — BBICOKOIIPOM3BOIUTENBbHAS pacnpesieiicHHas key-value 0aza naH-
HBIX;

. ZooKeeper — cepBHC sl pacHpeACIEHHOTO XpaHEHHsI KOHDUTYpAIlUN U CHH-
XPOHU3ALMU U3MEHEHHH 3TOM KOH(pUTYypauy;

. Mahout — 6ubaMOTEKa U ABMKOK MAIIIMHHOTO O0yUYeHUs Ha OOJIBIIUX JaHHBIX.

OTtaensHO XOTENOCh OBl OTMETHTH TPOEKT Apache Spark, KOTOpBI TIpeaCTaBISIET CO-
00l IBMXOK Ui pacnpenenéHHol oO0paboTku AaHHBIX. Apache Spark oObluHO Hcmonb3yeT
komrnoneHTsl Hadoop, Takue kak HDFS u YARN st cBoeit pabGoThl, Ipu 3TOM caM B TIO-
clenHee BpeMs crani nomyispHaee, uem Hadoop:

CpaBHMTb MoMCKOBbLIE 3aNpOCsl v

apache hadoop

MoucxkossiA aanpoc

apache spark

MowckoBeA 3anpoc

[AvHamMuka nonynspHoOCcTH

v TIOWCK NO HOBOCTAM Mporxos

IIpakTrueckas 4acThb

VYcranoBka Hadoop Ha kiactep npu momorniu Cloudera Manager

Panpmie ycranoBka Hadoop mpencraBnsiia coOOH OCTaTOYHO TsKENOE 3aHATHE —
HY’>KHO OBUIO MO OTJEJILHOCTH KOH(QUIYpHUpPOBaTh KaXAyI0 MallMHY B KjlacTepe, CIeAUTh 3a
TEM, YTO HHYETO HE 3a0BITO, aKKypaTHO HacTpauBaTh MOHUTOPUHTH. C POCTOM MOIYJISPHO-
ctu Hadoop mosiBunmuce xommanuu (takue kak Cloudera, Hortonworks, MapR), xoTopsie
NpeJOCTaBIsAIOT coOcTBeHHBIe cOopku Hadoop u MomHble cpeacTBa Ais yHpaBieHHUs
Hadoop-knactepoM. B HameMm mukie MatepuaioB Mbl OyieM ToJib3oBaThesi cOopkoit Hadoop
ot komnanuu Cloudera.

Jlst Toro uToOb1 ycTaHoBUTH Hadoop Ha cBOM KiacTep, Hy)KHO MpoJieiaTh HECKOJIBKO
IPOCTHIX IIATOB:

1 Ckavath Cloudera Manager Express Ha oJlHy M3 MallldH CBOETO KJlacTepa OT-
CI0J1a;

2 [IpucBonTh NpaBa Ha BHIIIOJIHEHHUE U 3aIlyCTUTB;

3 CrnenoBaTh MHCTPYKIUSIM YCTAHOBKH.

Knactep nomken paboTaTh Ha OJHON W3 MOJICPKHBACMBIX ONEPAMMOHHBIX CHCTEM
cemeiictBa linux: RHEL, Oracle Enterprise linux, SLES, Debian, Ubuntu.

[Tocite yCcTaHOBKH BBI MOJIYYHTE KOHCOJIb YIPABICHUS KIACTEPOM, TIC MOXXHO CMOT-
peTh YCTaHOBJICHHBIC CEPBUCHI, H00ABIATH/YIAIATh CEPBHUCHI, CIEAUTH 32 COCTOSIHUEM KIla-
CTepa, pelaKTUPOBATh KOH(UTYpAIHIO KilacTepa:
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Bonee moxpo6HO ¢ mporieccom ycranoBkn Hadoop Ha kimacrep mpu momoniu cloudera
manager MO>KHO 03HaKOMMTBCS 10 ccblIKe B paznene Quick Start.

Ecmu e Hadoop mnanupyercst HCTIONB30BaTh ISl «IIONPOOOBATH» — MOXKHO HE 3aMO-
pauuBaThcs C NMPHUOOPETEHUEM JOPOroro skene3a M Hactpoiikoit Hadoop Ha HEM, a mpocto
CKavaTh MPEAHACTPOCHHYIO BUPTYAJIbHYIO MAIIMHY MO CCBIJIKE H MOJIb30BATHCS HACTPOCHHBIM
hadoop’om.

3amyck MapReduce nporpamm Ha Hadoop

Teneps nmokaxkem kak 3amyctuTh MapReduce-3anauy na Hadoop. B kauectBe 3amaun
BOCTIOJNIb3yeMcsl KitaccrmueckuM npumepoM WordCount, KOTOpsIid ObUT pa3o0paH B MpeabIry-
mei padore. /g Toro, 4roObl 3KCIEPUMEHTUPOBATh HA PEATbHBIX JaHHBIX, OATOTOMM ap-
XHB W3 CIIy9allHBIX HOBOCTEH ¢ caifra lenta.ru. CkadaTh apXyuB MOYKHO TIO CCBUIKE.

Hanomuum ¢opmMynupoBKy 3anauu: uMmeercss Habop AokyMeHToB. HeobGxoaumo s
Ka)XXJIOTO CJIOBa, BCTPEUAIOIIETOCs B HA0Ope TOKYMEHTOB, IOCYUTATh, CKOJIBKO pa3 BCTpeya-
eTcs CI0BO B Habope.

Pewenne:

Map pa3zbuBaeT TOKyMEHT Ha CJIOBa M BO3BpAIlaeT MHOXecTBO nap (word, 1).

Reduce cymmupyer BXOXKIECHHS KaXKI0TO CIIOBA:

def map(doc):

for word in doc.split():

yield word, 1

def reduce(word, values):

yield word, sum(values)

Teneps 3agaua 3anporpaMMUpPOBaTh 3TO PEIICHUE B BUAE KO/, KOTOPBI MOXXHO Oy-
net ucnoinHuTs Ha Hadoop u 3amyctuts.

Crnioco6 Nel. Hadoop Streaming

Cawmslii mpocToit cioco6 3amyctuth MapReduce-niporpammy Ha Hadoop — Bocmosnb-
30BaThCs streaming-uHTepdericom Hadoop. Streaming-untepdeiic npeamnonaraer, 4To map u
reduce pealv30BaHbI B BHJIC TIPOTPaMM, KOTOPbIe TPUHUMAIOT AaHHBIE ¢ stdin U BBIAAIOT pe-
3ynbTaT Ha stdout.

IIporpamma, koTopasi ucnosHseT (QYHKIMIO map Has3biBaeTca mapper. IIporpamma,
KOTOpas BEIMOJIHAET reduce, Ha3bIBaeTCsI, COOTBETCTBEHHO, reducer.



28

Streaming uHTEepdEiic mpeAnosaracT Mo yMOJIYAHUIO, YTO OJIHA BXOJAIIAsl CTPOKA B
mapper uiam reducer COOTBETCTBYET OJTHOM BXOJAIIECH 3aITUCH JIJIsl map.

BriBom mapper’a momamaer Ha Bxoj reducer’y B BuAe map (K04, 3HAYEHUE), TPU
3TOM BC€ Mapbl COOTBETCTBYIOIINE OTHOMY KITIOUY:

. I"apantupoBanHO OyayT 00paboTaHbl OMHUM 3armyckoM reducer’a;

. Bynyt nmomansl Ha BXoa moApsn (To ecTh ecnu oauH reducer oOpabaTbiBaeT He-
CKOJIBKO pa3HBIX KIIF0YeH — BX0J1 Oy/IeT CrpyIIMPOBaH 10 KUY ).

Urak, peanuzyem mapper u reducer Ha python:

#mapper.py
import sys

def do map(doc):
for word in doc.split():
yield word.lower(), 1

for line in sys.stdin:
for key, value in do_map(line):
print(key + "\t" + str(value))
#reducer.py
import sys

def do reduce(word, values):
return word, sum(values)

prev key = None
values =[]

for line in sys.stdin:

key, value = line.split("\t")

if key !=prev_key and prev_key is not None:
result _key, result value = do_reduce(prev_key, values)
print(result_key + "\t" + str(result_value))
values =[]

prev_key = key

values.append(int(value))

if prev_key is not None:
result key, result value = do _reduce(prev_key, values)
print(result _key + "\t" + str(result _value))

Jlannbie, koTopeie OyaeT oOpadareiBaTh Hadoop momxubel xpanuthess Ha HDFS. 3a-
Ipy3UM HamM cTaTh U nosioxkuM Ha HDFS. Jlns 3Toro Hy’>KHO BOCIIOJIB30BaThCs KOMaHAON
hadoop fs:

wget https:/www.dropbox.com/s/oppSpsidix3jt41/lenta_articles.tar.gz

tar xzvf lenta_articles.tar.gz

hadoop fs -put lenta_articles

Yrunuta hadoop fs mogaepkuBaeT 6OIBIITOE KOTUYECTBO METOIOB JIJISI MAHHUITYJISIIHA
¢ (hali;IoBOM CHCTEMOI, MHOTHE M3 KOTOPBIX OJIMH B OJIUH MOBTOPSIIOT CTAHJAPTHBIC YTUIHTHI
linux. [Togpo6HEe ¢ €€ BO3MOKHOCTSIMH MOYXXHO O3HAKOMHUTBCS 10 CCBHUIKE.

Teneps 3amycTum streaming-3agaqy:

yarn jar /ust/lib/hadoop-mapreduce/hadoop-streaming.jar\

-input lenta_articles\

-output lenta_ wordcount\
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-file mapper.py\

-file reducer.py\

-mapper "python mapper.py"\

-reducer "python reducer.py"

YTunura yarn CIy>KuT Ui 3aIlyCKa M YTIPaBJICHUS PAa3UYHBIME MPUIOKCHUSIMHU (B
ToM uucie map-reduce based) na kiacrepe. Hadoop-streaming.jar — 3T0 Kak pa3 OIuH U3
NPUMEPOB TAKOTO Yarn-TpHIIOKEHUSI.

Jlanplie uayT napamMeTpsl 3amycKa:

. input — mamnka ¢ HCXOIHbIMH JaHHBIMA Ha hdfs;

. output — manka Ha hdfs, Kya Hy»XHO ITOJIOXKUTh pe3yJIbTaT;,

. file — ¢paiibl, KOTOpBIE HYXKHBI B TIpoliecce paboTel map-reduce 3a1aun;

. mapper — KOHCOJIbHAas KOMaHJa, KoTopas OyJeT HCIOJb30BaThCs LIS map-
CTaJuH;

. reduce — KOHCOJIbHAsE KOMaHJa KOTopas OyIeT MCHojb3oBaThes s reduce-
CTaJUH.

ITocne 3amycka B KOHCOJIM MOYKHO OyJeT YBHUIETh MPOTPECC BBHIMOJHEHUS 3a7a4ddl H
URL mist mpocMoTpa GoJiee eTarbHON HHPOpMAIHK O 3a1ade.

a® Applications Places System % = u q = i Sat Oct 3, 1:28 AM  cloudera

cloudera@quickstart:~/Downloads

File Edit View Search Terminal Help

[cloudera@quickstart Downloads]$ yarn jar fusr/lib/hadoop-mapreduce/hadoop-streaming.jar -input lenta_articles -output lenta wordcount -file mapper _:_
.py -file reducer.py -mapper "python mapper.py” -reducer "python reducer.py”

15/18/83 01:28:11 WARN streaming.Streamlob: -file option is deprecated, please use generic option -files instead.

packageJoblar: [mapper.py, reducer.py] [/usr/jars/hadoop-streaming-2.6.0-cdh5.4.2.jar] /tmp/streamjobd4927104235339879050. jar tmpDir=null
15/18/83 01:28:14 INFO client.RMProxy: Connecting to ResourceManager at /8.6.0.8:8032

15/16/83 01:28:14 INFO client.RMProxy: Connecting to ResourceManager at /0.6.8.0:8032

15/18/63 01:28:16 INFO mapred.FileInputFormat: Total input paths to process : 28

15/16/63 ©1:28:16 INFO mapreduce.lobSubmitter: number of splits:28

15/16/83 01:28:17 INFO mapreduce.lobSubmitter: Submitting tokens for job: job 1443859552117 88602

15/18/03 91:28:17 INFO impl.YarnClientImpl: Submitted application application 1443859552117 eeez

15/18/83 01:28:17 INFO mapreduce.Job: The url to track the job: http://quickstart.cloudera:Be88/proxy/application 1443859552117 eeez/
15/16/03 01:28:17 INFO mapreduce.Job: Running job: job 1443859552117 0882 /1

URL pnna
TPeKWHra

@ src- OneDrive - Mozill... | @ Software Update @ cloudera@quickstart:... a8 =

B unrtepdeiice noctynHom no 3tomy URL MokHO y3HaTh Oojiee MeTanbHBIA CTaTyC

BBITIOJTHEHHSI 33]Ja4H, IIOCMOTPETH JIOTH KaXKIOT0 Mammepa U peapiocepa (4To OYeHb MOJIE3HO
B CJIydae ymaBIIuX 3a7a4).



30

MapReduce Job job 144... x | &
£ quickstart.cloudera : 1 2 bl , 14 T BE +$ & & =

i Cloudera Hue [EiHadoopwv [EHBasev [Wlimpalav [&Sparkv iSolr Oozie Cloudera Manager Getting Started

A I=1a(a/a fa; WIdPREUULE JUD JUU_ 144303733 £111_UUUL =

v Cluster Job Overview
» Application Job Name: streamjob4927104235339879050.jar
= Job State: RUNNING
Overview Uberized: false
Counters Started: S5Sat Oct 03 01:28:28 PDT 2015
Confiqura nuration Elapsed: 1mins, 18sec
Map lasks
Reduce tasks ApplicationMaster
AMLogs Attempt Number start Time Node Logs
» Tools 1 Sat Oct 03 01:28:20 POT 2015 quickstart.cloudera:8042 logs -
Task Type Progress Total Pending Running Complete
Map 20 2 2 [
Reduce 1 [1] 1 0
Attempt Type New Running Falled Killed successful
Maps - 3 ] "] &
Reduces Q Ak Q Q Q
@ Mapﬁeduce'job]ob_ld... @ Software Update @ cloudera@quickstart:... & B

PesynbraT paboThl OCIE YCIEIIHOTO BITOMHEHU ckiajsiBaeTcst Ha HDFS B mamnky,
KOTOPYIO MBI yYKa3ajiu B nosie output. [IpocMoTpeTs €€ conepkaHue MOKHO IIPU IMOMOIIHU KO-
man el «hadoop fs -1s lenta wordcounty.

Cam pe3ysibTaT MOKHO MOJYYHTh CIEIYIOIIM 00pa3oM:

hadoop fs -text lenta_wordcount/* | sort -n -k2,2 | tail -n5

c 41
4TO 43
Ha 82
i1 111
B 194

Komanna «hadoop fs -text» BeIIaéT conepKuMoe Manku B TEKCTOBOM Buze. OTcCopTH-
pyeM pe3ysbTaT Mo KOJIMYECTBY BXOXKICHHUH cioB. Kak 1 0’kumanock, caMble 4acThle CJIOBA B
SI3BIKE — MPEJUIOTH.

Crnioco0 Ne2

Cam no cebe hadoop Hanucan Ha java, 1 HaTUBHBIN HHTEpdeiic y hadoop-a Toxe java-
based. [Tokaxem, Kak BHITJISIUT HATUBHOE java-puiIoKeHue st wordcount:

import java.io.IOException;

import java.util.StringTokenizer;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Job;

import org.apache.hadoop.mapreduce.Mapper;

import org.apache.hadoop.mapreduce.Reducer;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;

public class WordCount {

public static class TokenizerMapper
extends Mapper<Object, Text, Text, IntWritable>{

private final static IntWritable one = new IntWritable(1);



31

private Text word = new Text();

public void map(Object key, Text value, Context context
) throws IOException, InterruptedException {
StringTokenizer itr = new StringTokenizer(value.toString());
while (itr.hasMoreTokens()) {
word.set(itr.nextToken());
context.write(word, one);

h
h
h

public static class IntSumReducer
extends Reducer<Text,IntWritable, Text,IntWritable> {
private IntWritable result = new IntWritable();

public void reduce(Text key, Iterable<IntWritable> values,
Context context
) throws IOException, InterruptedException {
int sum = 0;
for (IntWritable val : values) {
sum += val.get();
h
result.set(sum);
context.write(key, result);

}
h

public static void main(String[] args) throws Exception {
Configuration conf = new Configuration();
Job job = Job.getInstance(conf, "word count");
job.setJlarByClass(WordCount.class);
job.setMapperClass(TokenizerMapper.class);
job.setReducerClass(IntSumReducer.class);
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(IntWritable.class);

FileInputFormat.addInputPath(job, new
Path("hdfs://localhost/user/cloudera/lenta_articles"));
FileOutputFormat.setOutputPath(job, new

Path("hdfs://localhost/user/cloudera/lenta wordcount"));
System.exit(job.waitForCompletion(true) ? 0 : 1);
}

}

DTOT KJIacc jaenaet abCOoMOTHO TO K€ caMoe, YTO Hail npuMep Ha Python. Msr co3na-
ém knaccel TokenizerMapper u IntSumReducer, Hacienys ux ot kimaccoB Mapper u Reducer
cooTBeTcBeHHO. Kiacchl, nepejaBaeMble B KaueCTBE MapaMeTPOB 1IA0I0HA, YKa3bIBAIOT TUIIBI
BXOJHBIX M BBIXOAHBIX 3HaueHuil. HatusHblit APl moapa3zymeBaer, uTo (pyHKUMH map Ha
BXOJl ITONAETCs mapa Kirod-3HadeHue. [IoCKonbKy B HalleM ciaydae K4 IIyCTOM — B Kade-
CTBE THIIA KIIt0Ya MBI ompezernseM mpocto Object.

B merozne Main Ml 3aBoguM mapreduce-3aady U onpezenseM e€ napaMeTpsl — UM,
mapper u reducer, myts B HDFS, rne naxonsrcs BXoaHbIe TaHHBIE U KyJa TIOJIO0XKHUTh Pe3yJIb-
TarT.
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Jliis koMmwsii HaM Tiotpedyrorcest hadoop-oBckue OubaMOTEKH. S UCTIONB3YIO AJIS
cOopku Maven, mis kotoporo y cloudera ecth penosuropuii. UHCTpyKIIMHU IO €ro HACTPOUKE
MO>XHO HAWTH 1O cchUike. B urore ¢ain pom.xmp (KOTOPHIN KCIONB3YETCS maven’ oM Jist
ONMCaHus COOPKH MPOEKTA) Y MEHS TOTYUHIICS CIICTY 0L ):

<?xml version="1.0" encoding="UTF-8"?>

<project xmlns="http://maven.apache.org/POM/4.0.0"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://maven.apache.org/POM/4.0.0
http://maven.apache.org/xsd/maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>

<repositories>
<repository>
<id>cloudera</id>
<url>https://repository.cloudera.com/artifactory/cloudera-repos/</url>
</repository>
</repositories>

<dependencies>
<dependency>
<groupld>org.apache.hadoop</groupld>
<artifactld>hadoop-common</artifactld>
<version>2.6.0-cdh5.4.2</version>
</dependency>

<dependency>
<groupld>org.apache.hadoop</groupld>
<artifactld>hadoop-auth</artifactld>
<version>2.6.0-cdh5.4.2</version>
</dependency>

<dependency>
<groupld>org.apache.hadoop</groupld>
<artifactld>hadoop-hdfs</artifactld>
<version>2.6.0-cdh5.4.2</version>
</dependency>

<dependency>
<groupld>org.apache.hadoop</groupld>
<artifactld>hadoop-mapreduce-client-app</artifactld>
<version>2.6.0-cdh5.4.2</version>

</dependency>

</dependencies>

<groupld>org.dca.examples</groupld>
<artifactld>wordcount</artifactld>
<version>1.0-SNAPSHOT</version>

</project>

CobGepém MpoeKT B jar-makerT:

mvn clean package
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[Tocite cOopkm mpoekTa B jar-Gailsl 3amycK MPOUCXOJNUT IMOX0XKHM 00pa3oM, KaK U B
cinydae streaming-uHTepdeiica:

yarn jar wordcount-1.0-SNAPSHOT .jar WordCount

JloxxugaeMcs BBITIOJIHEHUS U IPOBEPSIEM PE3yJIbTAT:

hadoop fs -text lenta_wordcount/* | sort -n -k2,2 | tail -n5

c 41
YTO 43
Ha 82
31 111
B 194

Kax HetpynHO noragaThCesi, pe3ysbTaT BHINOJIHEHHS HALIETO HATUBHOIO MPUJIOKEHUS
COBIMAJAET C PE3yJbTATOM streaming-mpuiIokKeHHs, KOTOPOE Mbl 3aIlyCTHIM HpPEeAbLAyIIUM
CIOCOOOM.

Pesrome

Mp1 pacemoTtpenu Hadoop — nmporpaMMHBIi cTek a1l paboThl ¢ OOJIBIIMMHU JTaHHBIMH,
onucanu npouecc ycraHoBku Hadoop Ha mpumepe nuctpuOytuBa cloudera, mokasanu, Kak
ncath mapreduce-porpamMmbl, HCIIOJB3Ys streaming-uHTepdeiic n HaruBHbIH APl Hadoop’a

[IpakTuyeckas padora Ne 4
[Tpuemsr u crparerun pa3padotku MapReduce-npunoxenunit

ens paboTsl

PaccmoTpeTs pasnuuHble PUEMBI, KOTOPHIE MO3BOJISIIOT 3(h()EKTUBHO HCIIOIB30BAThH
MapReduce ans perieHuss NpakTUYECKUX 3a/1ad, a TaKKe U3yUYUTh HEKOTOPbIE OCOOEHHOCTH
Hadoop, koTopsie MO3BOJSIOT YIPOCTUTH pa3padOTKy WM CYIIECTBEHHO YCKOPUTH BBITIOJIHE-
Hue MapReduce-3anaun Ha kIactepe.

3agauu

O paccMOTpeTh MAaTTEPHBI M IPUEMBI pellieHHs 3a1a4 pu nomoiy MapReduce,

O M3Y4YuTh, Kak 00beanHsITh MapReduce-3aiaun B eMOYKH M jOIN-UTh JIOTH TIO
KJIIOUY.

Xox PaGoter

Map only job

Kak mbr momanm, MapReduce cocrout u3 craamii Map, Shuffle m Reduce. Kak mpa-
BUJIO, B MPaKTHUYECKUX 3aJadax camMod TsDkEnol okasbiBaeTcsa craaus Shuffle, Tak kak Ha
9TON CTaANM MPOUCXOJUT COPTUPOBKA AaHHBIX. Ha caMom zene cyiecTByer psij 3aaad, B KO-
TOPBIX MOXKHO 000HMTHCH TONBKO cTagueit Map. Bot npumeps! Takux 3ajau:

. OwnbTpanus JaHHBIX (Hampumep, «Haittu Bce 3ammcu ¢ [P-agpeca
123.123.123.123» B norax web-cepBepa);

. [Ipeobpa3zoBanue naHHBIX («Y JATUTH KOJIOHKY B CSV-JIOTaxX»);

. 3arpy3ka U BBI'PY3Ka JaHHBIX U3 BHEIIHEro McTouyHuka («BcraBuTh Bee 3anu-

CH U3 Jiora B 0a3y JaHHBIX»).
Takwue 3anaun pemarotcs npu nomoru Map-Only. [Ipu cozganuu Map-Only 3agauun B
Hadoop HyxHO yKa3aTh HyJeBoe Koin4decTBO reducer’oB:
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map()

C

map()
map()

map()

NP U
Output

map()

Map Only Job

[Tpumep xoupurypamnun map-only 3agaun Ha hadoop:

Native interface

Hadoop Streaming Interface

VYkazaTh HyJIeBO€ KOJIMYECTBO PEABIOCEPOB MpU KOHPUTYpAIHH job’a:

job.setNumReduceTasks(0),

bonee pa3BEpHyTHIN IpUMEP IO CCHUIKE.

He yxa3piBaem penprocep U yKa3blBaeM HyJIE€BOE KOJIMUECTBO peabtocepos [Ipumep:

hadoop jar hadoop-streaming.jar \

-D mapred.reduce.tasks=0\

-input input_dir\

-output output_dir\

-mapper "python mapper.py"\

-file "mapper.py"

Map Only jobs Ha camoMm fene MoryT ObITh OuYeHb MOJe3HbIMH. Hampumep, B miat-
dopme Facetz.DCA isi BBIABIICHHSI XapaKTEPUCTUK TOJIB30BATENICH MO MX MOBEIACHUIO HC-
MOJIL3YETCSI UMEHHO OJUH OO0MbINoi map-only, KaxIplii Mammep KOTOPOro MPUHHUMAET Ha
BXO/I TIOJIb30BATEIIS U Ha BBIXOJ OTHAET €0 XapaKTePUCTHKHU.

Combine

OO6wruHO camas TspkENas ctaaust pu BeITOTHEHUH Map-Reduce 3agaun — 310 cranus
shuffle. [Ipoucxoaut 3To MOTOMY, UTO MIPOMEKYTOUHBIE PE3YyIbTATHI (BBIXO mapper’a) 3amu-
CBIBAIOTCSl HA JIUCK, COPTHPYIOTCS U mepeAaroTcs mo cetd. OAHaKo CYIIECTBYIOT 3aJauyd, B
KOTOPBIX TaKOE€ TOBEJIEHUE KaXKEeTCsS HE OYEeHb pa3yMHbIM. Hampumep, B TOi ke 3amaye moj-
cu€Ta CJIOB B JOKYMEHTaX MOXKHO NPEABAPUTENIBHO MpeaarperupoBaTh pe3yabTaThbl BBIXOI0B
HECKOJIbKMX mapper’oB Ha OJHOM y3lie map-reduce 3agauu, W mepenaBaTh Ha reducer yxe
IPOCYMMHPOBAHHbBIE 3HAYCHHUSI 110 KaXI0M MalluHe.
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Combine. B3amo no cculike

B hadoop ans 3Toro MoxHO onpeaenuTh KOMOMHUPYIONLY IO GYHKIUIO, KOTOpas Oyaer
oOpabaTbIBaTh BBIXOJ 4YacTH mapper-oB. KomOuwHHMpyromas (QyHKIUS OYEHBb IOXOKa Ha
reduce — OHa MPUHUMAET Ha BXOJ BBIXOJl YaCTH Mapper’oB W BhIIAET arperdpOBaHHBINA pe-
3yJibTAT U 3TUX mapper’oB, MOATOMY OYEHb 4yacTo reducer MCHOIB3YIOT M Kak combiner.
BaxHoe orimume ot reduce — Ha KOMOMHUPYIONIYIO (YHKIIMIO MOMAIAI0T HE BCE 3HAUCHMUS,
COOTBETCTBYIOIIUE OJTHOMY KITFOUY.

Bonee Toro, hadoop He rapanTupyeT TOro, 4ro KOMOMHHUpYIomas (GpyHKIHS BOOOIIE
OyZeT BBINOJIHEHA Ui BhIXoJa mapper’a. [loaTomy komOuHUMpytomas (yHKIHUS HE BCETAa
NpUMEHHMa, HallpUMep, B Cllydae NOMCKa MEIMaHHOTO 3HAYCHUS 10 KItouy. Tem He MeHee, B
TeX 3a7a4ax, rje KOMOMHHUpYomas QyHKIUI MPUMEHNMa, €€ MCIIOJIb30BaHNE TIO3BOJISIET J10-
OMTHCS CYIIECTBEHHOTO MPUPOCTA K CKOPOCTH BhINoHeHUss MapReduce-3amaun.

Ncnone3oBanne Combiner’a Ha hadoop:

Native Interface

Hadoop streaming

IIpu xondurypanmu job-a ykaszate knacc-Combiner. Kak npaBuno, oH coBmamaer ¢
Reducer:

job.setMapperClass(TokenizerMapper.class);

job.setCombinerClass(IntSumReducer.class);

job.setReducerClass(IntSumReducer.class);

B mapamerpax KOMaHIHOW CTPOKHM yKa3aTh KOMaHIy -combiner. Kak mpaBuio, 3ta
KOMaHJIa coBrnaaeT ¢ komanaou reducer’a. [Ipumep:

hadoop jar hadoop-streaming.jar \

-input input_dir\

-output output dir\

-mapper "python mapper.py"\

-reducer "python reducer.py"\

-combiner "python reducer.py"\

-file "mapper.py"\

-file "reducer.py"\

Hemouku MapReduce-3amau

beiBaroT cutyanmu, Korma s peuieHus 3amaun ogHuM MapReduce He 0OOWTHCH.
Hanpumep, paccmoTpum HeMHOro Buaou3MeHeHHyIo 3amady WordCount: mmeercss Habop
TEKCTOBBIX JOKYMEHTOB, HECOOXOAMMO MOCUUTATh, CKOJIBKO CJIOB BCTpeTwiioch oT 1 o 1000
pa3 B Habope, ckoiabKko citoB oT 1001 g0 2000, ckombko ot 2001 mo 3000 u Tak manee.

Jns pemenus Ham notpeOyetcst 2 MapReduce job’a:

1 Bunonsmen€nnsiii wordcount, KOTOPBIH I KQXKIOTO CJIOBA PACCUUTACT, B Ka-
KOI M3 MHTEPBAJIOB OHO TOTAJIO;
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2 MapReduce, moacuuThIBarOIINiA, CKOJIEKO pa3 B BBIXoJe iepBoro MapReduce
BCTPETHIICS KAXKIbI U3 MHTEPBAJIOB.

Pemrenuie Ha nceBIokoe:

#map 1

def map(doc):

for word in doc:

yield word, 1

#reducel

def reduce(word, values):

yield int(sum(values)/1000), 1

#map2

def map(doc):

interval, cnt = doc.split()

yield interval, cnt

#reduce2

def reduce(interval, values):

yield interval*1000, sum(values)

Jli1st Toro, 4TOOBI BHIOJIHUTH TOCen0BaTeibHocTh MapReduce-3anau Ha hadoop, mo-
CTaTOYHO MPOCTO B KAYECTBE BXOJHBIX JAHHBIX JIUISI BTOPOH 33Jla4M yKa3aTh MANKy, KOTOpas
ObUIa yKa3aHa B Ka4eCTBE output JyIst IEPBOI U 3aIyCTUTh UX 110 OYEPEIIH.

Ha mpaktuke memoukn MapReduce-3agau MoryT mpenctaBisTe co0O0# JTOCTaTOYHO
CJIOKHBIC TIOCJICIOBATEIBHOCTH, B KOTOphIX MapReduce-3amaun MOTyT OBITH TOJKITFOUCHBI
KaK TI0CJIeIOBATEIIBHO, TaK M MAPAJLICIIBHO APYT ApyTy. I ynpoIeHus yrpaBieHUs TAKUMHU
TUTaHAMH BBITIOJTHEHUS 3a/1a4 CYIIECTBYIOT OTACIbHBIC HHCTPYMEHTBI THITA 00zie u luigi.

MapReduce 1 MapReduce 4

MapReduce 3 MapReduce 6

MapReduce 2 MapReduce 5

Ilpumep yenouxu MapReduce-3aoau.

Distributed cache

Baxusim mexanuzmom B Hadoop siBiisiercst Distributed Cache. Distributed Cache mo3-
BOJISIET J00aBATh (pailyibl (Hampumep, TEKCTOBBIC (pailyibl, apXuBbI, jar-Gaiibl) K OKpyxKe-
HUIO, B KOTOpOM BhINonHseTcss MapReduce-3agaua.

MosxHo no0aBnath (aitbl, xpansmecs Ha HDFS, nokanpabie (aiiibl (JTOKaIbHBIC
JUIS TOM MalllMHBI, ¢ KOTOPOW BBINOJHSIETCS 3allyCK 3aauun). Y>ke ObUIO HESBHO IOKAa3aHo,
kak ucnonb3oBath Distributed Cache Bmecte ¢ hadoop streaming: mo6aBiisisi 4epe3 OMIHMIO -
file gaitner mapper.py u reducer.py. Ha camom zene MOXHO 100aBISTh HE TOJIBKO mMapper.py
u reducer.py, a BooOIIe TPOU3BOJIbHBIC (DAMIIBI, M TIOTOM TOJIB30BATHCS UMM KakK OyATO OHHU
HaXoJITCA B JOKAJIbHOH IIAIIKE.

Ucnons3oBanue Distributed Cache:

Native API

//koughucypayus Job’a

JobConf job = new JobConf{();

DistributedCache.addCacheFile(new URI("/myapp/lookup.dat#lookup.dat"),

job);
DistributedCache.addCacheArchive(new URI("/myapp/map.zip", job);
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DistributedCache.addFileToClassPath(new Path("/myapp/mylib.jar"), job);
DistributedCache.addCacheArchive(new URI("/myapp/mytar.tar", job);
DistributedCache.addCacheArchive(new URI("/myapp/mytgz.tgz", job);
//npumep UCNoIb308aHUsL 8 mapper-e:

public static class MapClass extends MapReduceBase

implements Mapper<K, V, K, V> {

private Path[] localArchives;

private Path[] localFiles;

public void configure(JobConf job) {
// noayuaem K3uuposantvle OAHHbLE U3 APXUBOS
File f = new File("./map.zip/some/file/in/zip.txt");

}

public void map(K key, V value,
OutputCollector<K, V> output, Reporter reporter)
throws IOException {
// ucnov3yem OanHvle mym
/..
/..
output.collect(k, v);

}
;

Hadoop Streaming

#nepeuncisieM (Qaitiibl, KOTOpble HeoOXxoauMo nobaButh B distributed cache B mapa-
metpe —files. [Tapametp —files momkeH uaTu nepes IPyrumMu mapaMeTpamu.

yarn hadoop-streaming.jar\

-files mapper.py,reducer.py,some cached data.txt\

-input '/some/input/path' \

-output '/some/output/path' \

-mapper 'python mapper.py' \

-reducer 'python reducer.py' \

MIPUMEP UCTIOTB30BAHUS:

import sys

#npocTo untaeM (haiiin u3 JTOKaATHbHON TaKu

data = open('some_cached data.txt").read()

for line in sys.stdin()

#processing input

#use data here

Reduce Join

Te, kTO IPUBBIK PabOTATH C PENALMOHHBIMU 0a3aMH, YACTO TOJIB3YIOTCS OYCHb y100-
HOM oreparnyeli Join, MO3BOJISIIOIIEH COBMECTHO 00paboTaTh coepaHnue HEKOTOPHIX TaOIuII,
00BEIMHKB UX 10 HEKOTOpoMy Kitouy. Ilpu paGore ¢ GOmbIIMMU JaHHBIMU TakKas 3ajada To-
’K€ UHOTJ]a BO3HUKAeT. PaccMoTpuM ciieayronui npuMep:

NmeroTcst noru 1ByxX web-cepBepoB, Kax/Iblii JJOT UMEET CIIEIYIONINI BU;

\t\t.

[Ipumep Kycouka jora:

1446792139 178.78.82.1  /sphingosine/unhurrying.css

1446792139 126.31.163.222 /accentually.js

1446792139 154.164.149.83 /pyroacid/unkemptly.jpg

1446792139 202.27.13.181 /Chawia.js

1446792139 67.123.248.174 /morphographical/dismain.css
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1446792139 226.74.123.135 /phanerite.php

1446792139 157.109.106.104 /bisonant.css

Heo6xomumo mocuutath ais kaxaoro [P-anpeca Ha kakoit u3 2-x cepBEpOB OH 4Yallle
3axoaui. Pe3ynbTaT nomKkeH ObITh MPEACTABICH B BUJIE:

\t. [Tpumep gacTu pe3yibTara:
178.78.82.1  first

126.31.163.222 second
154.164.149.83 second
226.74.123.135 first

K coxanenuto, B OTJIMYKME OT PEISIMOHHBIX 0a3 TaHHBIX, B OOIIEM cllydae 00beIuHE-
HUE JIBYX JIOTOB MO KJIIOYY (B JaHHOM ciydae — o [P-aapecy) mpencrasisier coboit mocTa-
TOYHO TSDKENYIO OIepaluio U perraercs npu nomoru 3-x MapReduce u marrepHa Reduce
Join:

first_input second_input
\J \
Mr 1, Map only Mr 2, Map only
input_line -> input_line ->
key -= (“first", value) key -> ("second”, value)

N/

Mr 3, Map: identical

reduce:

key ->[( type, value)] ->
result record

res ult

Obwas cxema Reduceloin

ReduceJoin paGoraer cienyromum od6pazom:
Ha xaxap1if 13 BXOJIHBIX JIOTOB 3amyckaeTcs otaenbHeii MapReduce (Map only), mpeo6-
pa3yroNIvii BXOIHBIE TAaHHBIC K CICAYIONIEMY BUTY:
key -> (type, value)
I'ne key — 310 KITI0Y, 1O KOTOPOMY HY>KHO OOBEAMHATH TaONULBI, 7Vpe — TUI TaOJIUIbI
(first wmm second B HameMm ciydae), a Value — 310 moOble JOMOTHUTENBHBIC JTaHHEBIE,
MPUBS3aHHBIC K KITIOUY.
Brixonbr 06oux MapReduce monatores Ha Bxoa 3-my MapReduce, koTopslii, COOCTBEHHO,
U BBITIONHSET 00beauHeHne. IT1oT MapReduce comepxut mycroit Mapper, KOTOPBIHA mpo-
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CTO KomupyeT BXoaHble maHHble. [lanemie shuffle packmangsiBaeT qaHHBIE MO KIFOYaM U
noJaéT Ha BXOJl peblocepy B BUJIE:
key > [(type, value)]

BaxxHO, 4TO B 3TOT MOMEHT Ha peJblocep MOMaJaroT 3alucu U3 000MX JIOrOB U IpHU
3TOM IO MOJIO type MOXXHO MIEHTU(UIUPOBATH, U3 KAKOTO U3 JBYX JIOTOB MOMAI0 KOHKPET-
HOE€ 3HaueHue. 3HAYUT JaHHBIX JOCTaTOYHO, YTOOBI PEIINTh MCXOJHYIO 3agady. B Hamem
ciydae reducere mMpocTo MOJDKEH MOCYHUTAThH IS KaXIOTO KITF0Ya 3aIllMcei, ¢ KaKuM type
BCTPETHJIOCH 0OJIbIIE U BEIBECTHU 3TOT type.

MaplJoin

ITatTepn ReducelJoin onuceiBaeT oOuwmii ciayyaili 00beAMHEHU IBYX JIOTOB IO KIIIOUY.
OpnHako ecThb YacTHBIM ciayyail, Ipu KOTOPOM 3aJadyy MOXKHO CYIIECTBEHHO YIPOCTHTHh U
YCKOPHTb. DTO Cllydail, Ipu KOTOPOM OJIMH U3 JIOTOB UMEET pa3Mep CYIIECTBEHHO MEHBIIETO
pasMepa, yeM apyroi. PaccMoTpuM cienyromnyro 3aaaqy:

Nmerotest 2 nora. IlepBblit j0r copepxut jor web-cepBepa (Takoi e Kak B MpeJibl-
nyied 3amade), Bropoid daiin (pazmepom B 100x0) conepxkut coorBerctBue URL-> Temaru-
ka. [Ipumep 2-ro daiina:

/toyota.php  auto

/football/spartak.html sport

/cars  auto

/finances/money business

s kaxknoro [P-anpeca HE0OX0IMMO pacCUUTaTh CTPAHUIIBI KAKOW KaTErOpUU C JaH-
Horo [P-anpeca 3arpy:xanuch 4aiie BCero.

B atom cirydae HaM Toke He0OX0IMMO BBITOHHATE Join 2-X oroB mo URL. OnHako B
3TOM ciy4ae HaM He 00s13aTenbHO 3amyckaTh 3 MapReduce, Tak kak BTOpPOIi JIOT MOJHOCTBIO
BJ€3eT B HamsATh. /st Toro, 4toObl pemuTh 3aaaudy npu nomomu 1-ro MapReduce, Mbr Mo-
xeM 3arpy3utb BTopoit jjor B Distributed Cache, a npu nnunmanuzanuu Mapper’a npocto
CUUTATh €r0 B IMaMSTh, ITOJIOKUB €T0 B CIOBAphb -> topic.

Jlanee 3aa4a penaercs ciaeayoIuM o0pazom:

Map:

# HAXOUM TEMATUKY KaKJIOM M3 CTpaHUI] IEPBOTO Jiora</em>

input_line -> [ip, topic]

Reduce:

Ip -> [topics] -> [ip, most_popular_topic]

Reduce nomydaer Ha BXOX Ip M CIIMCOK BCEX TEMATHK, MPOCTO BBIYUCIISIET, Kakas U3
TEMaTUK BCTPETHJIACh dalle Bcero. TakuM oOpa3oM 3ajaya pelieHa Npu MOMOIIM 1-ro
MapReduce, a cobctBeHHO Join BOOOIIE MPOUCXOIUT BHYTPH map (IMOATOMY eciid Obl HE
Hy>KHa ObLTa JOMOJHMUTENbHAS arperanus Mo KI4dy — MOKHO ObUIo Obl 000iTHCHr MapOnly
job-om):
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Inputl

v

Input? (distributed cache)

Map. Load Input2 to in-memory dict.
Perform Join on Map stage
Reduce: some processing

output

Cxema pabomur MapJoin

Pesrome

MBbI paccMOTpenu HECKOJIIBKO NAaTTEPHOB M NMPUEMOB PELIEHMs 3aJad MpHU MOMOILU
MapReduce, nokazanu, kak o0benuHsATH MapReduce-3a1aun B EMOYKH U jOIN-UTh JIOTH MO
KJIIOUY.

IIpakTnyeckas padora Ne 5 Hbase

[ens paboThl

N3yunth uHCTpyMeHT Hbase u ncnonap3oBaTh €ro B Ka4eCTBE OCHOBHOTO XPaHMIIUIIA
CBIPBIX JAHHBIX.

3anaun

0 N3yuuts Mmogens nanusix Hbase;

O PaccmoTtpeTs nogaepxuBacMble Oepaliui U apXUTEKTypy

0 Nzyunts xonnenmuio BigTable;

Xox PaGoter

Kro u 3auem npunyman Hbase

Kak 06b14H0 — Ha4yHEM c McTopuM Bompoca. Kak 1 MHOrHe ipyrue mpoeKkTsl u3 o0mia-
ctu BigData, Hbase 3apomunack M3 KOHIEHIIUU KOTopas Obuia pa3paboTaHa B KOMITAHUU
Google.

OOb1uHBIC (ailibl TOBOJIBHO HEIUIOXO MOIXOMIST /IS MaKeTHONW 0OpabOTKHM JaHHBIX, C
UCrosb30BaHueM napagurmel MapReduce.
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C npyroii cTopoHbl HHGOPMAIHMIO XpaHSIIyIocs B (aiiiax JOBOJBFHO HEYAOOHO 00-
HOBJISITh, Dailyibl TakkKe JMIICHBI BO3MOXXHOCTH TPOHM3BOJBHOTO jaoctymna. Jlins ObicTpoit u
yI00HON pabOTBI ¢ MPOW3BOJIBLHBEIM JOCTYIIOM €CTh Kiacc nosql-cucrem tmma key-value
storage, Takux kak Aerospike, Redis, Couchbase, Memcached. Onnako B 00bIYHO B 3TUX CH-
cTeMax O4YeHb Hey/T0OHa makeTHast o0paboTka nmaHHbIX. Hbase mpencraBiseT u3 ceOs MOmbIT-
Ky 00bennHEeHUs y00CTBa MaKeTHONH 00pabOTKH U y1006cTBa OOHOBJIEHUS U MPOU3BOJILHOTO
JIOCTYTIA.

[TakeTHas 06bpaboTKa Vs NPOU3BObHbIN LOCTY

Key-Value &8 redis
XPAHHIIHIILA

CERQOSPIKE

Vaobereo 06HOBICHHA H
[NPOHIBOJIBHOTO JOCTYIIA

‘ Vnobereo naxerHoit oopaborkr

Monens gaHHBIX

Hbase — sT0 pacmperneneHHas, KOJOHOYHO-OPHEHTUPOBAHHAS, MYJIBTHBEPCHOHHAS
0a3a TUIA «KITIOY-3HAUCHHUEY.

JlaHHbIE OpPraHW30BaHbI B TAOJINIIbI, IPOUHEKCUPOBAHHBIE IEPBUYHBIM KIHOYOM, KO-
Topsiii B Hbase Ha3biBaeTcst RowKey.

Jnst kaxmoro RowKey xiroua MOXKET XpaHUTBCSI HEOTPaHWYCHHBI HA0Op aTpuOyTOB
(MM KOJIOHOK).

KooHku oprann3oBaHHBI B TPYTITEI KOJIOHOK, Ha3biBaeMble Column Family. Kak mpa-
B0 B ogHy Column Family o0beauHSAIOT KOJOHKH, JJI1 KOTOPBIX OJWHAKOBHI MATTEPH HC-
II0JIb30BaHUs U XPaHEHMS.

Jlnst kakmoro aTTpuOyTa MOXKET XPaHUTHCS HECKOJIBKO Pa3juYHBIX Bepcuil. PasHbie
BEPCUU UMEIOT Pa3HbIH timestamp.

3anucu Qusznyecku XpaHsaTcs B oTcopTupoBaHHOM 1Mo RowKey mopsiake. Ilpu atom
JaHHbIe cOOTBETCTBYIONME pasHbiM Column Family xpaHsTcs oTaenbHO, 4TO TO3BOJISIET MIPH
HEOOXOIMMOCTH YUTATh AAHHBIE TOJIBKO U3 HYKHOI'O CEMENCTBA KOJIOHOK.

[Ipu yaanenun onpeaenéHHOro aTpudyTa GU3NUECKU OH Cpa3y He yJalseTcs, a JUIb
MapKHUpyeTCs crieluaibHbIM (uiaxkkoM tombstone. duznyeckoe yaaneHne JaHHBIX MPOU30Hi-
JIeT TI03Ke, MPH BBHINOJIHEHUH oneparuu Major Compaction.

ATpulyThl, IpUHALIEKAILINE OJHON TpyIIE KOJOHOK M COOTBETCTBYIOILUE OJHOMY
K04y (PU3MUYECKH XpaHATCS KaK OTCOPTHUPOBAHHBIN crircoK. JIt06oil aTpudyT MOXET OTCyT-
CTBOBAaTh WJIX MIPUCYTCTBOBATh JUISl KAXKJOTO KIIFOYaA, IPU 3TOM €CIHM aTpuOyT OTCYTCTBYET —
ATO HE BBI3BIBAET HAKJIAJHBIX PACXOI0B HAa XPAHEHUE IIyCThIX 3HAUEHUII.

Crnucok 1 Ha3BaHMA Py KOJOHOK (PMKCHUPOBAH M UMEET 4eTKylo cxeMy. Ha ypoBHe
IPYyMIIbI KOJIOHOK 33Jaf0Tcs Takue napameTpsl kak time to live (TTL) u makcumanbHOe KOJH-
YeCTBO XpaHUMbIX Bepcuil. Eciu pasHuna Mexay timestamp 11 ONpeeeHHO BEPCUM U Te-
KymuM BpemereM Ooubiie TTL — 3anuch nmomeudaercst k yaanenuro. Ecnu konuyecTBo Bep-
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CHUH TSl OTIPEICIIEHHOTO aTprUOyTa MPEBBICHIO MAKCHMAITLHOE KOJMYECTBO BEPCHI — 3aITUCh
TaK)XKe MOMEYaeTCs K yAAICHHUIO.

ColumnFamily1 ColumnFamily2

L

Mopaenb nanabix Hbase MOXKHO 3aITOMHUTB KaK COOTBETCTBHUE KJIIOU 3HAUCHHUE:

<table, RowKey, Column Family, Column, timestamp> -> Value

[MoxnepxruBaeMble onepanuu

Crimcok mopiep)kuBaeMbIx oreparuii B hbase Becbma mipoct. [TomnepkuBarores 4 oc-
HOBHBIE OTIEpaIIH:

— Put: 106aBuTH HOBYIO 3anuCh B hbase. Timestamp 3Toii 3anvcu MOKeT ObITh 3aaH
pyKamu, B IPOTUBHOM ClIy4ae OH OyJIeT YCTaHOBJIEH aBTOMAaTUYECKU KaK TEKYyIIee BpeMsl.

— Get: moMy4YuTh JaHHBIE TIO0 ompenencHHoMy RowKey. Moxno ykazats Column
Family, u3 xoropoii Oyaem OpaTh JaHHBIE U KOTUYECTBO BEPCHUI KOTOPHIE XOTUM MPOYHUTATS.

— Scan: guTaTh 3anmucu 1Mo oudepenyd. MOKHO yKa3aTh 3alHCh ¢ KOTOPOH HAaYMHACM
YUTaTh, 3aHUCh 10 KOTOPOH YHTaTh, KOJIMYECTBO 3aMHCEH KOTOphIE HEOOXOAMMO CUHTATh,
Column Family u3 xoTopoii OyeT MpOn3BOAUTHCS YTEHHE U MAaKCUMAIIbHOE KOJIMYECTBO BEp-
CUHU 11 KaXKIOH 3aIHCH.

— Delete: mOMETUTH ONPEICIICHHYIO BEPCUIO K yIaleHHI0. DU3NIECKOTO YIaICHUS
IIPH 3TOM HE MPOU30KIET, OHO OyAeT OTJIOKEHO 10 cheaytomero Major Compaction (cMm. HH-
xKe).

Apxurekrypa
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Java Client APIs External APIs (Thrift, Avro, REST)

Region Server [ Write-Ahead Log (WAL)

Hadoop FileSystem API ZooKeeper

Hadoop Distributed FileSystem (HDFS)

—_—

Hbase siBrsieTcst pacnpeeneHHO 6a30i JaHHBIX, KOTOpas MOKET paboTaTh Ha JECST-
Kax U COTHSX (PU3MYECKUX CEPBEPOB, oOecrieunBas OecrepeOoitHy0 paboTy Maxe pH BBIXO-
Jie U3 CTPOsi HEKOTOPBIX U3 HUX. [losaTOMy apxurekTypa hbase 1oBojbHA ClIOKHA MO CpaBHe-
HUIO C KJITACCHYECKUMH PEIISIIMOHHBIMHU 0a3aMy TaHHBIX.

Hbase niist cBoeit paboThI MCTIONIB3YET 1Ba OCHOBHBIX Ipoliecca:

1. Region Server — 00ciyXHUBaeT OJWUH WIH HECKOJIHKO PErHOHOB. Permon — 310
JIMaIa3oH 3anuceil COOTBETCTBYIOLINX ONPEAeIEHHOMY quana3oHy noapsan unymux RowKey.
Kax b1l perioH COepKuUT:

. Persistent Storage — ocHoBHOe xpaHwiuiie AaHHbIX B Hbase. JlanHble Qusu-
yecku xpansrcs Ha HDFS, B cnenmansaom popmate HFile. Jlanusie B HFile xpansitcst B oT-
coptupoBanHoM 1o RowKey nopsinke. Onnoit mape (peruos, column family) coorBeTcTByeT
kak MuHIMyM oauH HFIle.

.

. MemStore — Oydep Ha 3ammch. Tak kak manuble Xpansatcs B HFile d otcop-
TUPOBaHHOM mopsiake — oOHoBIATh HFile Ha kaxayro 3amuchk 0BONBHO Joporo. Bmecrto
9TOTO JAaHHBIC TMPH 3alMCH TONANAIOT B CIHENHANIbHYIO oOnacTh mamatu MemStore, rie
HaKaruIMBaloTCs HeKoTopoe BpeMs. [Ipu Hanonnennn MemStore 10 HEKOTOPOro KpUTHUECKO-
ro 3Ha4YeHus JaHHbIe 3amuchiBarorcs B HOBEIM HFile.

.

. BlockCache — xomr Ha utenue. [103BoMseT CymIeCTBEHHO SKOHOMHUTH BPEMSs
Ha JaHHBIX KOTOPbIE YUTAIOTCS YaCTO.

.

. Write Ahead Log(WAL). Tak kak gaHHbIE ITPH 3allMCH MOMNAAa0T B memstore,
CYIIIECTBYET HEKOTOPBIA PHCK MOTEPU MAHHBIX M3-3a cOost. s TOoro 4rodObI 3TOTO HE TpO-



44

M30IIUIO BCE OIEPALU Tepea COOCTBEHHO OCYIIECTBICHHWE MAHMITYJISIUI TONaNaloT B CIie-
[UaJbHBIHN JIOT-(aiis. DTo M03BOJIAET BOCCTAHOBUTH JaHHBIE MOCIE JH000r0 cOosl.

2. Master Server — TJ1aBHBIN cepBep B kiactepe hbase. Master ynpasisier pacnpene-
JeHueM pernoHoB o Region Server’am, BeeT peecTp PErHOHOB, yIpaBIIAeT 3allyCKaMu pe-
TYJSPHBIX 3a/1a4 U JeJaeT APYTYIo NOJIE3HYI0 padoTy.

Jlna koopauHanuu AecTBHil Mexay cepBucamu Hbase ucnonsizyet Apache ZooKee-
per, CrenuaNbHbIA CePBUC MPETHA3HAYCHHBIN /IS YIpaBIeHUs KOHPHUTYpausIMUd U CHHXPO-
HU3alMel CepBUCOB.

[Ipu yBenmuueHUN KOJIMYECTBA JAHHBIX B PETHOHE M JOCTH)KEHUH MM OIPEICIIEHHOTO
pa3mepa Hbase 3amyckaet split, oneparuto pazouBaroiyto peruot Ha 2. [{ist Toro uToObI u3-
0eaTh MOCTOSHHBIX JENECHHI PETMOHOB — MOXKHO 3apaHee 3aJaTh TPAaHUIBl PETHOHOB U
YBEJIMYUTh UX MaKCUMaJbHbIN pa3zmep.

Tak kak AaHHBIE TIO OJHOMY PETHOHY MOTYT XpaHHUTbcs B Heckoibkux HFile, mms
yckopenus: pabotel Hbase nepuoauuecku ux cimBaeT BoeAMHO. JT1a onepauus B Hbase Ha3bI-
BaeTcs compaction. Compaction’sl ObIBaIOT IBYX BHIOB:

. Minor Compaction. 3amyckaeTcsi aBTOMaTU4YeCKH, BBIMOIHAETCS B (POHOBOM
pexxnme. ViMeeT HU3KHIA IPUOPUTET IO CPaBHEHHIO ¢ APyruMH oneparmsmMu Hbase.

.

. Major Compaction. 3amyckaercss pykaMH WIH 10 HACTYIUICHHUIO cpabaThiBa-
HUIO OIpEJIeIEHHBIX TPUITepoB(HaNpuMep o taiimepy). MimeeT BBHICOKMH MPUOPUTET U MO-
JKET CYIIECTBEHHO 3aMeIUTh paboTy kiactepa. Major Compaction’sl Jtydiiie Aenath BO Bpe-
Ms KOTJja Harpy3Kka Ha Kiactep Hebonbas. Bo Bpemst Major Compaction Takke IpOUCXOIUT
¢uznyeckoe yaaleHue TaHHbIX, paHe IOMEUEHHBIX METKOW tombstone.

Crioco6sb1 paboTsl ¢ Hbase

Hbase Shell

Campblit ipocToii criocod HavaTk paboTy ¢ Hbase — Bocnosnb3oBatkest yTunuToil hbase

shell Omna noctynHa cpa3sy nocie yctaHoBkU hbase Ha mo60ii Hoze kiactepa hbase.
1. @e4b355585460:fopt/hbase-1.1.0.1/bin (ssh)

| [root@e4b35553546@ bin]# hbase shell
2016-03-27 15:51:27,492 WARN [main] util.NativeCodeloader: Unable to load native-hadoop library for your platform...
using builtin-java classes where applicable

HBase Shell; enter 'help<RETURN>' for list of supported commands.

Type "exit<RETURM>" to leave the HBase Shell

Version 1,1.0.1, r4de?d45cb593f98ae5d020080cbcy116d3e9d9%a@, Sun May 17 12:52:10 PDT 2015

hbase(main):@@1:@> create 'users', {NAME => 'user_profile', VERSIONS => 5}, {MAME => 'user_posts', VERSIONS => 123123
1231}
@ row(s) in 1.3450 seconds

=> Hbase::Table - users
hbase(main):002:@= put 'users', 'idl', 'user_profile:name', 'alexander'
@ row(s) in @.078@ seconds

hbase(main) :@@3:@> put 'users', 'idl', 'user_profile:second_name', "ivanov'
@ row(s) in @.0060 seconds

hbase(main):004:@> get 'users', 'idl'

COLUMN CELL

user_profile:name timestomp=1459093991986, value=alexander
user_profile:second_name timestomp=1459093913588, value=ivanov

2 row(s) in @.023@ seconds

hbase(main):005:@> ||

Hbase shell mpencraBnsier u3 cebsi jruby-KOHCOIb ¢ BCTPOSHHOM TMOJICPIKKON BCEX
OCHOBHBIX oneparuii o padore ¢ Hbase. Huxxe npuBenén npumep co3ganus TaOIMILbI USETS €
nByMs column family, BEITOTHEHNSI HEKOTOPBIX MAHUITYJISIIUHN C HEH W yAaJeHue TaOIUIIbI B
KOHIIe Ha sa3bIKe hbase shell:

[IpocTeIHa KOA

Native Api
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Kak u GompmmHacTBO npyrux hadoop-related mpoektoB hbase peann3oBaH Ha si3bIKe
java, M03TOMY M HaTHUBHBIN api AOCTymneH ais s3bike java. Native APl noBonbHO Heruioxo 3a-
JIOKyMEHTHPOBaH Ha opunuanbHOM caite. Botr mpumep ucnonszoBanus Hbase APl B3sThiit
OTTyJa XKe€:

[IpocTeinsa koxa

Thrift, REST n nognepxka Apyrux si3pIKOB IPOrpaMMHUPOBAHUS.

Jlyist paboThI U3 OPYTHX S3BIKOB mporpammupoBanust Hbase mpemocrasnser Thrift API
u Rest API. Ha 6a3e HMX MOCTPOEHBI KJIMEHTHI 1151 BCEX OCHOBHBIX SI3bIKOB MPOTrPaMMHUpPOBa-
Hust: python, PHP, Java Script u .

Hekotopsie ocobenHocTu pabotsl ¢ HBase

1. Hbase «u3 xopoOku» naTerpupyercs ¢ MapReduce, 1 MoxeT OBITh UCTIOIB30BaHA B
Ka4yecTBE BXOJHBIX M BBIXOJHBIX JAaHHBIX C MOMOIIbIO crenuanbHbiX TablelnputFormat u
TableOutputFormat.

2. OyeHp BaxxHO IpaBuWiIbHO BhIOpaTh RowKey. RowKey nomxen obecneunBaTth Xo-
poliiee paBHOMEPHOE paclpeiesieHUe 10 PErnoHaM, B MPOTUBHOM CJIydae €CThb PUCK BO3HHUK-
HOBEHMSI TAK Ha3bIBAEMBIX «TOPSYMX PETHOHOB» — PETHOHOB KOTOPHIE UCIOJIB3YIOTCS ropas-
JI0 Yalie OCTaIbHBIX, YTO MPUBOAUT K HEI()(HEKTUBHOMY HCITOIB30BAHUIO PECYPCOB CHCTEMBI.

3. Ecnu nanHble 3aMMBaroOTCs HE €AMHUYHO, a cpa3zy OoibiiuMmu nmaukamu — Hbase
NOJ/ICPKUBAET crienuanbHblii Mexanm3M BulkLoad, koTopeiii TO3BOJISIET 3aiMBaTh JAaHHBIC
HaMHOTO ObIcTpee yeMm ucnonb3ys enuHuuHble Put’sl. BulkLoad mo cytu mpencrasnser u3
ce0s ABYXIIArOBYIO OTIEPAIIHIO:

— ®@opmupoBanue HFile ©0e3 yuwactus put’oB npu NOMOIIM CHELUATBHOTO
MapReduce job’a

— [NoaxnaneiBanue >TuX (haiankoB Hanpsimyto B Hbase.

4. Hbase momnepxuBaeT BHIBOJ CBOMX METPUK B cepBep MoHuTopuHra Ganglia. 310
MOYET OBITh OYEHb IOJIE3HO MPH aJMHUHUCTpUpoBaHMM Hbase 11 mOHMMaHUS CyTH MpOUC-
xosmmx ¢ hbase mpobiem.

[Tpumep

B kauecTBe npumepa MOXXEM pacCMOTPETh OCHOBHYIO TAaOJUILy C JaHHBIMHU, KOTOpas y
Hac B Data-Centric Aliance ucnonbs3yercs s XpaHeHuss HHGOPMAIH O TTOBEJCHUH T0JIh30-
BATEJIEN B UHTEPHETE.

RowKey

B xauectBe RowKey ncnomnb3yercss naeHTU(GHUKATOP MOIB30BATENS, B KAYECTBE KOTO-
poro ucnonszyercs GUUID, crpouka crnenuaibHO TeHepupyeMas TaKuM 00pa3oM, YTOOBI
ObITh YHUKaIbHOH Bo BceM mupe. GUUID b1 pacnipesienneHsl paBHOMEPHO, YTO JaeT XOpoliee
pacnpeleNneHne JaHHbIX 10 CepBepaM.

Column Family

B namem xpanwnmine ucnonb3yrores nse column family:

— Data. B aT0#1 rpyIe KOJIOHOK XpaHATCA JaHHbIE, KOTOPBIE TEPAIOT CBOIO aKTyaslb-
HOCTbh JUISl PEKJIAMHBIX LieJed, Takue Kak ()aKkThl MOCEIIEHUS M0JIb30BaTENIEM ONpPEEeICHHbBIX
URL. TTL na sty Column Family yctanoBnen B pa3mepe 2 Mecsiia, OrpaHHuEHHE IO KOJH-
yecTBy Bepcuid — 2000.

— LongData. B 3ol rpyImme KOJIOHOK XpaHATCA JaHHBIE, KOTOPBIE HE TEPSIOT CBOIO
aKTyaJIbHOCTh B TEYCHME JOJITOr0 BPEMEHH, TAKUE KaK IIOJI, JaTa POKICHUS U APYTHE «BEU-
HBIE» XapaKTEPUCTUKHU I10JIb30BATEISA

Konouku

Kaxp1if Tun GaxkToB 0 mojb30BaTee XpaHUTCA B OTIENbHON KojoHke. Hampumep B
kojioHke Data: v xpansarcs URL, mnocemieHHble 1odb30BaTeleM, a B  KOJIOHKE
LongData:gender — 1o nmons3oBatessi.

B kauectBe timestamp XpaHUTCsSI BpeMs perucrpauuu 3roro ¢akra. Hanpumep B ko-
aonke Data: v — B kadecTBe timestamp HCIOJIB3yeTCS BpeMs 3axofa IOJIb30BaTelieM Ha
onpexaeneHubiii URL.
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Takast cTpyKTypa XpaHEHHs TOJh30BATEIBCKUX JTAHHBIX OYEHBb XOPOIIO JOXKHUTCS Ha
Halll IATTEPH MCIIOJIb30BaHMUS U IO3BOJISIET ObICTPO OOHOBIATH JAHHBIE O MOJIb30BATEIIAX,
OBICTPO JOCTaBaTh BCIO HEOOXOAUMYIO HWH(MOpPMAIMIO O TMOJIb30BATENSAX, W, HUCIOJIb3Ys
MapReduce, 6p1cTpo 00pabaThIBaTh JaHHBIE O BCEX MOJIB30BATENSIX Cpasy.

AnpTepHaTUBBI

Hbase 10BOIbHO ClI0’KHA B aIMUHUCTPUPOBAHUH M HCIIOJIb30BAaHUU, [TO3TOMY HPEXK/Ie
YeM MCIOJIb30BaTh hbase ecTh CMbICT 0OpaTHTh BHUMAaHKE Ha ATbTEPHATUBBIL

. Pensiunonnsie 6a3pl qaHHbIX. OueHb HEIUIOXas allbTEpPHATHBA, OCOOEHHO B
cilydae KOTJa IaHHBIE BJIE3al0T HAa OJHY MalluHy. Taxke B MEPBYIO O4Yepelb O PesIIUOHHbBIX
0a3ax JAaHHBIX CTOMT MOJYMaTh B Clyyae KOTJa BaXKHbI TPAH3aKLUU MHJEKCHl OTIMYHBIE OT
NEPBUYHOTO.

. Key-Value xpanunuma. Takue xpanunuma kak Redis u Aerospike myurie
NOJIXOAAT KOorJa HeoOXoanmMa MUHHMMH3alus latency M MeHee BakHa makeTHas oOpaboTka
JTAHHBIX.

. @aitnbl 1 ux obpadorka npu nomomu MapReduce. Ecniu nannsie ToabK0 J10-
0aBIISAIOTCS, U peAKO OOHOBIISIOTCS/U3MEHSIOTCSA, TO JIydllle He UCob30BaTh Hbase, a mpocTo
XpaHUTh NaHHbIE B Qaiinax. s ympomerus padboTsl ¢ (aiimaMu MOKHO BOCIIOJIB30BATHCS
TakKUMHU WHCTpyMeHTamu kak Hive, Pig u Impala.

Hcnons3oBanne Hbase onpasmano koraa:

— JIaHHBIX MHOTO U OHHU HE BJI€3al0T Ha OJJUH KOMIBIOTEP

— JlaHHbIE 4acTO OOHOBISAIOTCA U YIAJSIFOTCS

— B aHHBIX NPHUCYTCTBYET SIBHBIM «KIIHOY» IO K KOTOPOMY YJOOHO NMPUBSA3BIBAThH BCE
OCTaJIbHOE

— Hy>xHa nakeTHast 00paboTka JaHHbIX

— Hy’eH nmpou3BONIBHBIN OCTYH K TAHHBIM T10 OIPEeICHHBIM KIIF0YaM

3aKJIO4YeHne

B nannoit pabote mMbl paccMotpenu Hbase — molHOoe cpeacTBO st XpaHEeHUs U 00-
HOBJICHM JaHHBIX B 3kocucteMe hadoop, mokaszanu monens naHHbix Hbase, e€ apxurektypy
¥ OCOOCHHOCTH Pa0bOTHI C HEM.
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Ipunoxenue 1
AHHOTANUA JTUCHUIIJINHBI

HucuumuimHa «TexHonorun BIG DATA B rymanutapHoil cdepe» sBisercs
JMCIUTUTMHOW 0 BBIOOPY BapuaTHBHOM yacTu Osioka b1 yueOHOTo miiaHa 1mo HampaBIeHHIO
noarotoBku «llpuknagnas wuHdopmatukay. JlucummimnHa peanusyercs Ha (akyJbTeTe
Nudopmanmonspix cucteM u Oe3zomacHocTH Kadenpoit H(POpMAMOHHBIX TEXHOJIOTHHA |
CHCTEM.

Lenp AMCUMIUIMHBL: W3y4€HHE METOJNOB  OOpaOOTKM  CTPYKTypUPOBAHHBIX U
HECTPYKTYPUPOBAHHBIX MHOTIOOOPa3HBIX JaHHBIX OIPOMHBIX OOBEMOB Ui MOJIYYEHHUS
BOCIPUHUMAEMBIX YEJIOBEKOM PE3YJIbTATOB.

3agaun:

— WU3y4YeHHE OCHOBHBIX IPHHLUUIOB W  METOJOB XPAaHEHUS M YNpaBICHUS
nanHbIME (opmara Big Data;
— 3HAKOMCTBO C METOJAMM OpraHU3alMK U aHaIu3a JaHHbIX (hopmaTa Big Data.

JlvcuuiuinHa HampasieHa Ha OpMUPOBaHUE CIIETYIOIUX KOMITETEHIIMHI:

[IK-71 cnocoOeH ocymiecTBIATh pa3pabOTKy U BeleHUE 0a3bl JaHHBIX U MOAJEPIKKY
UH(POPMALMOHHOT0 00ecreueH sl peleH sl MPUKIIAAHbIX 3aa4;

IIK-8 cnocoben mnpuHuUMarhk ydactue B opraHuzanun UT-uHQpacTpykTypsl u
ylnpaBlIeHUU HUHPOPMALMOHHOM Oe30macHOCThI0.B pe3ynbTaTe OCBOEGHUS JUCHUIUIMHBI
00yJarouuics JOJKEH:

3HaTh OCHOBHBIC IPUHIIMIIBI M METO/bI XpPaHEHUs, yNpaBieHus, 00pabOTKHU, aHATU3a
naHHbIX (popmara Big Data, metomonoruio pa3paboTku WH()OPMAMMOHHOTO OOECIICUYCHHUS,
IOPOEKTUPOBAHUSA, CO3/AaHUS U TOIJAEPKKHM XPaHWIMIL JAHHBIX, CIIOCOOBI OpraHU3aluu
OONBIINX JAHHBIX, OPTaHU3AlUI0 WX WHQPACTPYKTYpHI, OCHOBHBIE METOIBI WU CPEICTBA
ynpaBieHus: HHQpOpMamoHHON 6€30aCHOCThIO MTPU paboTe ¢ OOIBIIMMU JaHHBIMH.

YMeTh CTpouTh MOAENW AJ JaHHBIX, XPaHALIMXCA B pachnpeiesieHHOW (aiinoBoit
cucteme (Hadoop), opranuzoBbiBath UT-uHpacTpykTypy npeanpusitus mnpu paboTe ¢
OOJNBIIMMH TAaHHBIMH, BBIOMPATh METOIBI U pa3padaThIBaTh CPEICTBA 3AIIUTHI WH(POPMAIHN
npu paboTe ¢ GONBIINMH JaHHBIMU.

Bnagerp MeTonamMu NPOTHO3HOTO MOJIEIMPOBAHMUS W aHANW3a JAaHHBIX (AJITOPUTM
Map-reduce), HaBbIKaMH yudacTHss B opraHuzauuu WT- uHPpacTpyKTypsl U YIpaBICHHS
UH(POPMALMOHHON 0€30MacHOCTH MpH paboTe ¢ OOIBIINMU TaHHBIMHU.

ITo mucuuruMbe (MOAYINIO) MPEAyCMOTpPEHAa MPOMEXKYTOUHasl arrectauusi B (opme
3a4eTa C OLCHKOM.

OOmast TpyA0EMKOCTh OCBOEHHS IUCLUIUIMHBI (MOMYJIs) COCTaBisieT 3 3aueTHbIE
enuuuibl, 114 gacos.



