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1 TIlosicHuTeJ BLHAsA 3aMMCKA
1.1 Ilenp u 3a1a9n QUCHUILINHBI

llenh AWCHUWIUIMHBI: W3Y4YEHHE METOJOB  OOpPabOTKH  CTPYKTYPUPOBAHHBIX U
HECTPYKTYPHUPOBAHHBIX MHOTOOOpPa3HBIX JAHHBIX OrPOMHBIX OOBEMOB JUIS TOJYYCHHS

BOCIIPUHUMACMBIX YCJIOBCKOM PE3YJILTATOB.

3amaun:

— H3Yy4YCHHE OCHOBHBIX NMPHHILMIIOB M METOJOB XPAHEHUS U YIPABJICHUS JaHHBIMHU
dbopmara Big Data;
— 3HAKOMCTBO C METOJIaMH OpraHM3alliy ¥ aHanu3a JaHHbIX Gopmara Big Data.

1.2 ®opmupyembie KOMIETEHINH, COOTHECEHHBIE C IUIAHUPYEMbBIMHU Pe3yJIbTaTaMU
00y4eHuUs 110 TUCLUILUIUHE (MOOYI0):

Komnerenuus
(Ko 1 HAMMEHOBAHUE)

NuaukaTopsl KoMiie-
TEeHINHI
(Koa 1 HAMMEHOBAHUE)

Pe3yabTaTsl 00yyeHus1

[1K-7

Crioco0eH oCyIIecTBISATh
pa3paboTKy U BefeHue Oa-
3Bl JAHHBIX U TIOJIICPIKKY
uHpopManmoHHOro 0bec-
MICYCHHUS PEIICHUS TIPH-
KJIQJIHBIX 3a/1a4

[K-7.1.

3HaAeT METOJIOJIOTHIO Pa3-
paboTKu nHGOPMAITUOH-
HOTO o0ecreueHusl, mpo-
€KTUPOBAHHUSA, CO3/IaHUS U
MOAJEPKKH 0a3 JaHHbBIX.
[K-7.2.

YMeeT oCcylecTBIsATh
pa3paboTKy U BeACHHE
0a3 JaHHBIX B 3aBUCUMO-
CTH OT KOHKPETHOTO
Ha3HAYCHUS.

[K-7.3.

Nmeer npakTnyeckui
OTIBIT pa3pabOTKU U Bee-
HUS IPOEKTa Oa3bl TaH-
HBIX.

3HaTh OCHOBHBIE MPUHIUIIBI U Me-
TOJBI XPAHCHUS, YIPABIICHUS,
00paboTKH, aHANIN3a JaHHBIX
dopmara Big Data, meTomonoruto
pa3paboTKu HH(HOPMAITMOHHOTO
oOecrneueHus, IPOEKTHPOBAHNUS,
CO3JaHMSI U IOIJEPKKU XPaHHU-
JIUTI TAaHHBIX.

YMeTh CTpOUTH MOJETH JIJIS 1aH-
HBIX, XPAHSAIIUXCS B pacupee-
JIEHHOH (halIoBOM cHCTEME
(Hadoop).

Brnanets MeTo1aMu IPOrHO3HOTO
MOJICIIMPOBAHMS U aHAJTU3a JIaH-
HbIX (anroput™ Map-reduce).

[1K-8

CrniocobeH npuHUMaTh yJa-
ctue B oprannzanuu UT-
UHQPACTPYKTYPHI U yIIpaB-
JIEHUH UH()OPMAIIMOHHOM
0€30I1aCHOCTHIO

I1K-8.1.
3HaeT crnocoObl OpraHu3a-

005078 UT-
UHOPPACTPYKTYPHI, METO-
TI6l ¥ TIPUEMBI yITPaBIICHUS
uHpOpMallMOHHON  Oe3-
OITaCHOCTBIO.

I1K-8.2.

YMeer  OpraHu3OBBIBATH

UT-undpactpykrypy
MIPESANIPHUATHS M IIPOIIECCHI
ympaBieHus: uHGOpMaIu-
OHHOM 0€30IacHOCThIO.
I1K-8.3.

Bnaneer HaBbikamu opra-
HHU3aLUHA UT-
UHQPaACTPYKTYpPHI "
ympaBieHus: uHGOpMaIu-
OHHOM 0€30IacHOCTBIO.

3HaTh CIIOCOOBI OpraHU3auu
OOJIBIINX JTaHHBIX, OPIraHU3AIIIO
UX HHPPACTPYKTYPHI, OCHOBHBIC
METO/BI U CPEJICTBA YIPaBIECHUS
MH(pOpMaLlMOHHON Oe30IacHo-
CTBIO TIpH paboTe ¢ OOMBIIMMHU
JTAHHBIMH.

YMets opranusossiBath UT-
UHPPACTPYKTYPY MPEATIPHITHS
npu pabote ¢ 6ONBIIUMH JJaHHbI-
MU, BEIOMPATh METOIBI U pa3pada-
TBHIBAaTh CPECTBA 3AIIUTHI HHOP-
Maluu 1pu padboTe ¢ OOIBITUMU
JTAaHHBIMH

BrnaneTs HaBBIKaMH y4acTHsI B Op-
ranuzanuu UT- uagpactpykTypsl
W YIpaBJeHUs HHPOPMAITMOHHOM
6e3omacHOCTH Ipu paboTe ¢
OOJBIINMHU JaHHBIMHA




1.3 MecTo TUCIUITUHBI CTPYKTYpPE OCHOBHOM 00pa30oBaTeIbLHOM MPOrpaMMBbl

Huctunmmaa  «Texnonorun BIG DATA B rymanurtapHoil cdepe» sBIseTcs
JUCHUTUTMHON 1O BBIOOPY BapuaTUBHOM yactu Osoka b1 yueOHOro miana mo HampaBJiICHHUIO
noarotoBku «lIpuknagHas nHpopmMaTukay.

Jnsi  OCBOGHHMS JTUCHMIUIMHBI HEOOXOJMMBI 3HAHMS, YMEHUS U  BIAJCHHUA,
cOpMHpOBAaHHbIE B XOJA€ H3y4yeHUs  JUCHMIUIMH: «HpOpMalnOHHBIE TEXHOJIOIHUY,
«npopmanmonnsie cuctems», «ba3sl manubix», «[IporpammupoBanuey, «MaTemMaTHKay,
«VHTennexkTyaibHble THPOPMALMOHHBIE CUCTEMBI B TYMAHUTapHOU cdepe» u zp.

B pesynbTare OCBOEHHS AMCHUILUIMHBI (POPMUPYIOTCS 3HAHUS, YMEHHS M BIIAJCHUS
HE00XO0AMMBIE /17151 HAITMCAHUS BBIITYCKHON KBaTM()PUKALIMOHHON paboThI.
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CTpykTypa IMCHMIJIMHBI

OO6mast Tpy10EMKOCTh JAUCHUILINHBI cocTaBisgeT 3 3.€., 108 4., B TOM umcie KOHTaKTHas
paboTta oOyJaronuxcs ¢ nmpenojaasaresieM 42 4., caMOCTOsITeNIbHAS paboTa oOydaromuxcs 66

q,
Bupl yueOHO# paboTh
(B yacax) DopMBbI TEKYIIIE-
KOHTaKTHas r0 KOHTPOJISI
|
Ne | Pasgen aucruinim- Q 3 o E % ﬁfneBaeMOCTH’
n/n HBI/TEMBI &5 5 é < = = OpMa TIpoMe-
o - o % ] E g8 g L§ JKYTOYHOM aTTe-
S| E|E |63 EE|2E | gB| crummlince
= | g = |23 8% R = 55 Mecmpam)
ol=s |8 |8 m8|/Fg |OF
1 BBenenne B 6onp- |8 | 4 4 12 3amuTa oT4eTa
1IMe JaHHBIC 10 TPAKTUYECKOM
pabote No 1
2 BBenenue B Ko- 8 |4 6 12 3amuTa oT4eTa
THUTHBHBIN aHAJIA3 10 MTPAKTUYECKOU
ITAHHBIX pabote Neo 2
3 | OcHoBwI s13b1Ka R 8 |2 6 14 Omnpoc 1o Bo-
pocaM TeKyIen
aTrTecTamnuu. 3a-
IIUTa OTYCTA 10
MPAKTUYECKOU
pabote Ne 3
4 NHCcTpyMeEHTHI 8 2 6 14 3amuTa oTYeTa
Data Mining 110 IPAKTUYECKON
pabote Ne 4
5 TexHomoruu 8 |2 6 14 Ormpoc 1o Bo-
XpaHeHUs mpocam TeKymiei
0ONBIINX 00BHLEMOB aTrTecTamnuu. 3a-
JTAHHBIX IUTA OTYETA 10
MPAKTUYECKOU
pabote Ne 5
3auem no bune-
3auem ¢ OYeHKoll mam uau mecm
HUTOTO: 14 28 66




3 CoaepxaHnue IUCHUTLIHHBI

Ne

HaumenoBanme pa3jaena
JTUCIHUILINHBI

Conep:xkanue

BBenenue B Ooiblline gaH-
HBIE

[Ipennocbuiku  (GOpMUPOBAaHUSA TpeHA OOJBIINX
nmaHaeiX. OCHOBHBIE B3IUIAALI Ha Oousiblnve maHHble. Oc-
HOBHBIE BBI30BBI OOJbIIUX HaHHBIX (4V). KauecTtBo uc-
XOIHBIX naHHBIX. JlpaiiBepsl peiHka Big Data. CTpykTy-
pupoBaHHOCTb. Bupryanuzanus. OmnpeneneHue TepMUHA
«Oonpve JaHHBIC». ba3oBoe mpeacraBieHne o Map
Reduce wu Hadoop. Ilpeacrasinenue o paboTe aHAIMTHKA.
Big Data npoextbl. OTKpBITBIE IPOEKTHI.

BBenenue B KOTHUTUBHBIN
aHaJIN3 JaHHBIX

Hcropus MCKYCCTBEHHOro MHTesUIeKTa. MHremiek-
TyajlbHasi CUCTEMa. 3aJauyld HMHTEUIEKTYaJIbHON CUCTEMBI.
[Ipornecc nmo3Hanus. Dmnupudeckas rumnoreza. Panbcudu-
Kalusl TUIoTe3. XapaKTepUCTUKU TUIIOTES.

Knaccugukanus 3anad. OyHKIUS KOHKYPEHTHOIO
cxojqcrBa. TpexBxomoBas Tabnuna. 3ajada peaakTUpPOBa-
Hus. 3ajaya pacno3HaBaHUsA. 3ajada KIJIacTepHU3alMH.
[IpomexyTounsblil ciyyail. BeiOop mpu3HakoB. 3anojiHeHue
npoOesoB W IPOrHO3MpOBaHME. 3aauyd  KOMOMHHU-
poBannoro Ttuna. Owunronorus FRIS-3agau. Ownrtonorus
Data Mining. Metozpl aHanu3a JaH-HbIX. Mephl CXO/ICTBA.
Konkypentnoe cxoactBo. FRIS-pynkmms. OTHOCHTENB-
HbIE€ MEpBhI CXO/ICTBA.

Pa3zpabotka anroputma Ha 0aze FRIS-¢ynkumm.
@DyHKIUSA KOHKYPEHTHOTO CXOJICTBA — €IUHBINA Oa3uc ams
pereHust pa3nuyHbIX 3a71a4d Data Mining. Anroputm FRIS-
Stolp. Knaccudukaius METOJ0B TaKCOHOMHUH. ANTOPUTM
FRIS-Tax. 3amaya wactuynoro oOydenusi. TpeOoBaHUs K
00o00meHHoN kiaccupukanuu. Cxema aiaroputma FRIS-
TDR. D¢ dexT ot uc-noap3oBaHust HHOOPMAIIUU U3 PACIIO-
3HaBaeMOMN BBIOOPKHU.

NupopmaruBHocTh M BbIOOp mnpu3HakoB. Cxema
anroputMoB. ®Punbrpanus. Cenekuus. XKagHble anropur-
Mbl. UtepartuBnbiii anroputm AdDel. Anroputm FRiS-
GRAD. Kpurepun nadpopmatuBHocTh. CpaBHEHHE KpHUTE-
pueB. YCTONYMBOCTD K IOMEXaM.

OOHapyxeHue omrOOK U 3aloJHEHHE MpoOesIoB B
kybax manubX. Anroput™m FRIS-ZET. Ilpumenenne 3D-
ZET.

OcHOBHI a3b6IKa R

Oobmme cBenenus. Crpykrypa s3bika. OCHOBHBIE
koHcTpyKuuu. Cunrakcuc. Kon-crantel. Oneparopsl. Bui-
paxeHus. YTpaBisArOImMe CTPYKTypbl. CTpyKTypsl JaH-
HBIX. [IpuMH-TUBHBIE TUMBI. BEKTOPHI, CIIMCKH, MAaTPUIIBL,
MaccuBbl. TabmuIpl «0OBEKT-CBOWCTBOY.

Nuctpymentst DATA
MINING

Weka. Bo3mosxHocTu. [IpenmytiiecTBa u HEJJOCTATKH.
Obnactu npuMeHEHusl.

Busyanmzanusa. Ilenn, BO3MOXXHOCTH, CpPEICTBa.
[IpeumymiectBa u HegocTaTku. O6IACTH TPUMEHEHUSI.

R kxak uactpyment Data Mining. Xpanenue u 1ocTym
K JaHHBIM 110 cpenctBam Data Frame. Mmmopt u skcnopr.
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Knaccudukanms. Perpeccus. Knmacrepuzamusa. R wu
Hadoop.

R kak unctpyment Data Mining. Bo3moskaocTu 61O-
aroTeku Pandas.

TeXHONIOTHH XpaHEeHUs
OOJIBIINX JaHHBIX

HoBbie xpanunumia mganabix. CBoOWCTBa OONBIIHMX
nanHblx K orpannyeHuss RDBMS. ACID tpebGoBanus,
CAP-teopema, BASE apxurekrypa. NoSQL. MapReduce.
Kitou-3nauenne. Kononounsie 6a3pl qaHHBIX. JJOKyMEHTO-
OpUEeHTHpOBaHHBIE 0a3bl JaHHBIX. ['padoBbie Oa3bl NaHHBIX




4  MNudopmannoHHble H 00pa3oBaTe/ibHbIe TEXHOJIOTHH

Ne .
o/ HanmeHnoBanme Buabr  yuyeOHoii| MUndopmanmonnsie u  o0pa3oBaTesibHbIEC
 |pasrena padoThI TEXHOJIOTHH
1.|Benenue B Gonpiine |Jlekums. BBomHas  yekius ¢ MCIOJIB30BAaHUEM
JTAHHBIE BUJIEOMATEPHAIIOB
[IpakTuueckas 3ansTus c UCII0JIb30BaHUEM
pabora creruaiuzupoantoro 110
CamocrosrenbHas |3ydyenue matepuana 1o remMe
pabora
2.|BBenenue B korHu-  |Jlekmms. Jlekuus-Busyanusanus c NIPUMEHEHUEM
TUBHBIN aHAJIN3 J1aH- IIPOEKTOpa
HBIX
[IpakTuueckas 3aHsaTus c UCIIOJIb30BaHUEM
pabota cnenuanusuposanHoro 10
CamocrositenpHas |[loaroroBka k 3aHATHIO C HCIOJIb30BAHUEM
pabora 9bC
3.|OcHoBbl s13b1Ka R Jlexuus. Jlexuus-Buzyanuzauuss  C MIPUMEHEHUEM
IIPOEKTOpa
[IpakTuueckas 3ansTus c UCIIOJIb30BaHUEM
pabota crienuanuzupoBanHoro [10
CamocrositenbHas |[loaroroBka k 3aHATHIO C HCIOJIb30BAHUEM
pabora 9bC
4.\Uuctpymentsl DATA |Jlekius. [TpobGneMHas nexmus
MINING
[IpakTuueckas 3aHsaTus c HCII0JIb30BaHUEM
paborta. cneruanusupoBanHoro [10
CamocrosarenbHas |[loaroroBka Kk 3aHATHIO C HCIOJIb30BAaHUEM
pabota 9bC
5.|Texnonoruu xpane- |Jlekuus. [TpobnemHuas nekuus
HUS OOJIBIIUX JAHHBIX
[IpakTuueckas 3aHsaTus c HCIIOJIb30BaHUEM
paborta. cnernuanuzuposanHoro [10
CamocrosarenbHas |[loaroroBka Kk 3aHATHIO C HCIOJIB30BAaHUEM

pabota

ObC
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5 OuneHka IVIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUs!
5.1 Cucrema oileHUBaHUSI

dopma KOHTPOJIS Makc. KoIM4ecTBo 0aJiioB
3a oHYy pa- Bcero
ooty
Tekyimuii KOHTPOJIb:
- 3aIUTa IPAKTUYECKUX paboOT 12 GannoB 60 GayioB
[TpomexyTouHas aTTecTanus 40 6annos
(3auer)

Wroro 3a cemecTp

100 GamoB

[Tonmy4yeHHBIN COBOKYITHBIN PE3yJIbTaT KOHBEPTUPYETCS B TPAAULMOHHYIO IIKATy OLEHOK U B
HIKaTy OlleHOK EBponeiickoil cucteMsl eperoca u HakorieHus kpeautos (European Credit
Transfer System; ganee — ECTS) B COOTBETCTBUH ¢ TaOIHUIICH:

100- TpanunrioHHas mKaia Ixana ECTS
OaJuIbHAas
IKaia
91-100 OTJINYHO 3a4TEHO A
83-90 B
75 -82 XOpo1Io C
61-74 D
51 — 60 YIIOBJIETBOPUTEIHHO E
31-50 FX
0—30 HEYJIOBJICTBOPUTEILHO | HE 3a4TEHO F

5.2 KpI/ITepI/II/I BBICTABJICHUSA OLICHKH 110 JUCIHHUITIIMHE

Banusl/ Ounenka no aquc- Kpurtepun oneHKH pe3yibTaToB 00y4eHHUs 110 AUCHH-

Mxana LMILIMHE MJIMHe

ECTS

100-83/ «OTIUIHOY/ BrictaBnsiercst o0y4aromemMycs, €Clii OH TITyOOKO U TTPOY-

AB «3a4YTEHO (OTINY- | HO YCBOMJI TEOPETHUECKUI U MPAaKTUUECKUN MaTepHa,
HO)»/ MOJKET IIPOAEMOHCTPHUPOBATE 3TO Ha 3aHATUAX U B XOIE
«3aYTEHO» MIPOMEKYTOUHON aTTECTAIUH.

OO0yuaromuiicst HCUEPIBIBAIOIIE U JIOTHYECKH CTPOUHO U3-
JaraeT yueOHbI MaTepuall, yMeeT yBsSI3bIBaTh TEOPHUIO C
MPAKTUKOH, CIIPABIISIETCS C pEIIeHUeM 3ajad mpodeccuo-
HaJIbHOM HANpPaBJIEHHOCTH BBICOKOT'O YPOBHS CIIOKHOCTH,
MPAaBUILHO OOOCHOBBIBAET MPHUHSTHIC PEIICHUSI.
CB0060/IHO OpUEHTHpYeTCs B yueOHOI U mpodeccroHab-
HOW JIUTepaType.

OneHka o JUCHUIUIMHE BBICTABIISAIOTCS 00Y4aIOIEMYCS C
Y4ETOM PE3YJIBTATOB TEKYILIEH U IPOMEKYTOYHOU aTTe-
CTaLlWH.

Komnereniuu, 3akpeniéHnble 3a JUCUUIUIMHON, chopMHu-
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Banany/
HMIxana
ECTS

OneHka 1o auc-
IUILJINHE

Kpurepun oueHKH pe3yJbTaTOB 00y4eHH s 10 AU CIU-
TUINHE

pPOBaHbI HA YPOBHE — «BBICOKHI».

82-68/

«XOPOLIO»/
«3a4TeHo (XOopo-
110)»/
«3aYTCHOY

BricraBisiercs o0yyaromemMycs, €Cii OH 3HaeT TeopeTHYe-
CKHI U MPAaKTUYECKUI MaTepuall, FpaMOTHO U 110 CYLIECTBY
M3JIaraeT €ro Ha 3aHATUSAX U B XOJ€ IIPOMEKYTOYHOU aTTe-
CTallMM, HEe JOIyCKasl CyIIECTBEHHBIX HETOUHOCTEH.
OOyuaronuiicsi IpaBUIBHO MPUMEHSET TEOPETHUECKHE MO-
JIOKEHMS IIPU PELICHNHU MPAKTUYECKUX 3aa4 npodeccuo-
HaJIbHOM HAIIPAaBJICHHOCTH Pa3HOI'O YPOBHs CII0KHOCTH,
BJIaJleeT HeOOXOAMMBIMHU AJIsl 3TOTO HAaBbIKAMU U NMpUEMa-
MHU.

JIOCTaTOYHO XOPOULIO OPUEHTUPYETCS B y4eOHOMH U Mpo-
(heccruoHaIBHOM JIUTEpaType.

OneHka 1o JUCHHUIUIMHE BBICTABISAIOTCS 00YYaIOIEMYCs C
y4€TOM PE3YJIbTATOB TEKYILEH U TPOMEKYTOUHON aTTe-
CTaLlUH.

Komnerenmyu, 3akperniéHnble 3a JUCIUTUTMHON, CHOpPMH-
pOBaHbl HA YPOBHE — «XOPOLIMIIY.

67-50/
D,E

«YIOBIIETBOPH-
TEIbHOY/

«3a4TeHo (ymoBie-
TBOPHUTEIBHO)»/
«3aUTEHOY

BeicraBnsercst o0ydaromemMycsi, €ClI OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUUYECKUI U MPAKTUYECKUI MaTepuall, 10-
IIyCKAET OT/AEJIbHbIE OMNOKU IIPU €ro N3JI0KEHNUHU Ha 3aHs-
TUSAX U B XOJI€ IPOMEKYTOYHON aTTECTALIUN.
OOyyaromuiics UCIBITHIBAET ONPEICIEHHbIE 3aTPYAHEHUS
B IPUMEHEHUH TEOPETUYECKUX T0JI0KEHUH PU PELICHUU
MPAKTUYECKHX 33124 MPO(HEeCCHOHAILHOW HAIPaBICHHOCTH
CTaHJAPTHOI'O YPOBHS CJIOKHOCTH, BJIajIeeT HEOOXOMMBbI-
MU JJIs1 3TOr0 0a30BBIMU HAaBBIKAMH U IPUEMAMH.
JleMOHCTpUpYET 10CTaTOYHBIN YPOBEHb 3HAHUS y4eOHOM
JIUTEpaTypHl 110 AUCLUILIVHE.

OneHka 1o JUCHHUIUIMHE BBICTABISAIOTCS 00YJaIOIEMYCs C
Y4ETOM pe3yIbTaTOB TEKYILEW U POMEKYTOUHOM aTTe-
CTalUU.

Komnereniuu, 3akpeniaéHHble 3a AUCHUILITMHON, chOpMHU-
POBaHbI Ha YPOBHE — «JIOCTATOYHBINY.

49-0/
F.FX

«HEYJIOBJICTBOPH-
TEJILHOY/
HE 3aYTEHO

BricTaBnsierca oOy4daromemMycsi, €Ci OH He 3HaeT Ha 06a3o-
BOM YPOBHE TEOPETUYECKHUI U MPAKTUUYECKUI MaTepHall,
JOTyCKaeT rpyOble OMMOKY MPHU €ro U3JI0KEHUHU Ha 3aHsI-
TUSAX U B XOJI€ IPOMEKYTOYHON aTTECTALIUN.
OOyyaromuiics UCIIBITHIBAET CEPhE3HBIE 3aTPYIHEHUS B
MIPUMEHEHUH TEOPETUUECKUX TIOJI0KEHUH NPU PELICHUH
MPaKTUYECKHX 3aj1a4 MPo(hecCHOHANBbHOM HallpaBI€HHOCTH
CTaHJApTHOTO YPOBHS CIIO’KHOCTH, HE BJIajieeT He0OX01u-
MBIMH ISl 3TOTO HaBBIKAMU U TPUEMaMH.

JleMOoHCTpHpYeT (pparMeHTapHble 3HaHUs YUeOHOI JHTe-
paTypsbl IO JUCIUIUIMHE.

OreHka 1Mo JUCHHUIUIMHE BBICTABISIOTCS 00YYaOLIEMYCS C
Y4ETOM pE3yIbTAaTOB TEKYILEH U POMEKYTOUHOM aTTe-
CTallMH.
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banabl/ Ouenka no auc- Kpurepun oueHKH pe3yJbTaTOB 00y4eHH s 10 AU CIU-
HMIxana IHUIIJINHE IJIMHE
ECTS

3a TUCIUILINHON, HE CPOPMUPOBAHBI.

Kommnerenuu Ha ypoBHE «IOCTATOYHBII), 3aKPEIVIEHHBIC

[Tpu olleHUBaHUH 3aIIUTHI TPAKTHYECKOW PaOOThI yUUTHIBACTCS:

- TIONHOTA BBIMIOJHEHHOW paboOThl (33/JlaHMEe BBHITIOJHEHO HE TMOJHOCTBIO W/HUIU
JOTYIIEHBI IBe U 00JIee ONTMOKY WM TPU U OoJiee HETOUYHOCTH) — 1-5 Gana;

- 000CHOBaHHOCTbH COJICPIKAHMSI M BBIBOJIOB pa0OTHI (3a/1aHKE BBITIOJIHEHO TMOJTHOCTHIO,
HO OOOCHOBaHHE COJICP’KaHMsS M BBIBOJIOB HEOCTATOYHBI, HO PACCYXICHHUS BEpHbI) — 6-9
0aJlJIOB;

- paboTa BBINOIHEHA TOJIHOCTHIO, B PACCYKIACHUSAX U 00OOCHOBAHHH HET MPOOEIIOB HITH
OIIMOOK, BO3MOXHA OJJHA HETOYHOCTH -10-12 Gaios.

ITpomeskyrounas arrecranus (3a4er)

[Ipn mpoBeneHWM TPOMEKYTOYHOW ATTECTAIIMHM CTYJASHT JOJDKEH OTBETUTh Ha 2
BOIPOCA TEOPETHUECKOTO XapakTepa JIMO00 MPONTH TECTUPOBAHHUE.

[Tpu oreHMBaHUY OTBETA HA BOIIPOC TCOPETHUECKOTO XapaKTepa YUUTHIBACTCS:

- TEOPETHUYECKOE COJICP)KaHNE HE OCBOCHO, 3HAHUE MaTepuaja HOCUT (parMeHTapHbIN
XapakTep, Hajnuuue rpyobix ommbok B otBere (1-10 6anios);

- TEOPETHUYECKOE COJCpKaHUE OCBOCHO YACTHYHO, JOMYIICHO HE 0ojiee JBYX-Tpex
HenodetoB (11-20 6amon);

- TEOPETUYECKOE COJICPIKaHHUE OCBOCHO TOYTH TIOJHOCTBIO, JOMYIIEHO He Oolee
OJIHOTO-JIBYX HEIO0YETOB, HO OOYYAOIIUNCSA CMOT OBl MX UCHPABHTh caMoCcTosATeNbHO (21-30
06aylIoB);

- TEOPETHYECKOE COJEp)KaHHE OCBOCHO MOJHOCTHIO, OTBET IIOCTPOCH IO
coOctBeHHOMY Tu1any (31-40 6aimoB).

5.3 OueHouHble CpeaCTBa (MaTepHaibl) Ul TEKYLEro KOHTPOJIS yCIEBaeMOCTH,
IPOMEXKYTOUHOM aTTecTali 00yJaromuXcs 0 JUCHUILIUHE (M00Yi0)

Bomnpocs! k Tekynien arrecraiuu
1. BONBIIMHCTBO JaHHBIX B MUPE B MOCJEIHUE TOABI COJAEPKAIOCH:
1. +B nudposom Buze
ii. B anamoroBom BuJE
2. B xakom Beke Mpou3OmIEN mnepeBec 00HEMOB HAKOIJICHHBIX YEJIOBEUECTBOM JIaHHBIX B
CTOPOHY LIU(PPOBBIX?
1. 20 (uucmno)
3. OO6bEM HaKOIJIEHHBIX Y€I0BEUYECTBOM IIUPPOBBIX JaHHBIX Ha 2012 rox uzMepsercs:
1. IlerabGaitramu
ii. +3errabaiitamu
1. Dx3abaitamu
iv. Morrabaiitamu
4. Cxomnbko IlerabaiiT B 3erTabaiite?
1. 1024 (uucmno)
5. Ykaxure paxTop, CtocCOOCTBOBABIIMM MOSBICHHUIO TPEH 1A OOJIBIINX TAHHBIX
1. +MapKeTHHTOBbIE KaMIAHUH KPYITHBIX KOPIIOpaIuit
1. +CHuxeHue u3/1epKeK Ha XpaHEeHUe TaHHbIX
iii. TlosiBIEeHUE HOBBIX TEXHOIOTHI 00paOOTKH MOTOKOBBIX JAHHBIX
1v. Beimyck 6a3 jaHHbIX ¢ 00pabOTKOM JaHHBIX B aMSTH
6. Kakue BeposTHbBIE pa304apoBaHus TPEHAa OOIBIIHNX JAHHBIX?
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1. M3-3a yrpo3sl 0e30MacHOCTH JMYHOM XHU3HH (privacy) rpakaan OyIyT YCIIOKHEHBI
npoueaypsl cOopa JaHHBIX, YTO NPUBEAET K MAICHHUIO IICHHOCTH OOJIBIINX JaHHBIX.

7. OTMeTbTe 3HAaYUMBbIE COOBITHS, MOBJIUSABIINE HA (POpMUPOBaHUE TPEHIA
0O0JIBIINX JAHHBIX:

1. + Paszpaborka Hadoop

ii. + M3o6perenue npuanuna MapReduce

iii. Pa3paboTtka s3p1ka Pyhton

iv. ITo6ena Deepblue B matue ¢ I'.KacmapoBbim.

8. BriOepute BepHbI OTBET

1. bonpmme nanHeie — 3T0 00padoTka uiu Xxpanenue 6osee 1 T6 nadpopmanum.

ii. +[IpobGrema OOIBIIMX MAHHBIX — 3TO Takas MPoOIeMa, KOTJa MPHU CYIIECTBYIOIINX
TEXHOJIOTUSIX XpaHCHHS U 00pabOTKM CYNIHOCTHAss 00pabOTKa JaHHBIX 3aTPyAHEHA WU
HEBO3MOXKHA.

iii. Bonpmme nannabpie — 310 orpomMHasi PR-akiust KpymHBIX BEHAOPOB U HE OoJiee TOTo.

iv. bonpimme naHHBIE — 3TO sIBIIEHWE, Korna HU(pOBBIC JaHHBIE Hanboyiee IMOITHO
NPECTaBIISIFOT U3Y9aeMbIli OOBEKT.

9. BriOepuTe HEBEPHBIN OTBET:

10.

11.

12.

13.

14.

1. +Bonbmuye naHHble — 3TO gJaHHbIE 00BbEMa cBbiie 1 TO

ii.  IIpobGmema OOJBIIUX MJAaHHBIX — JTO MpoOJieMa, KOrja TPU CYIIECTBYIOIIHX
TEXHOJIOTHSX XPaHEHU U 00pabOTKU CYIIHOCTHAs 00paboTKa JaHHBIX 3aTpyJHEHA WU
HEBO3MOJKHA.

iii. bBonpimme nanueie — 310 TpeHa B obmactu UT, momorpeBaemblii MapKEeTHHTOBBIMU
KaMITaHUSMHU KPYIIHBIX BEHIOPOB.

iv. bonblive gaHHbIe KaK MPAaBUIIO HE CTPYKTYPUPOBAHBI.

OTMmeTbTe T€ U3 BapUAHTOB, B KOTOPBIX JIaHHBIE CTPYKTYPUPOBAHBI:

1. JlanHble 0 mpojakax KOMIIAHUM, MPEACTABICHHbIC B BUIE MOMECSYHBIX OTYETOB B
dopmate MS Word.

ii. +Tabnuua c exeIHEeBHBIMH MMOKa3aHUSAMH TeMIIepaTyphl IOMELIEHHS 3a roJ B (aiine
dbopmara csv.

iil. TekcT negaroruueckoit mosmel A.C. MakapeHko, npencraBieHHbli B popmate PDF.
iv. bubnuoreka ¢(umbMOB, NMpeICTaBICHHbIX B (opmaTe mpeg4 Ha OJAHOM KECTKOM
JTUCKE.

[lepeuncnure yeTbipe OCHOBHBIX XapakTepucTuku Big Data:

i. Virtualization, Volume, Variability, Vehicle

ii. +Variety, Velocity, Volume, Value

iii. Verification, Volume, Velocity, Visualization

iv. Video, Value, Variety, Volume

BriOepute HEBepHOE BBICKA3bIBaHUE:

1. +bonpmme 00BEMBI JAaHHBIX TPUBOAAT K CIA00H HMX CTPYKTypH3allUU, TOITOMY
HOSBIISIETCS TaKOE Pa3sHOOOpa3He JaHHBIX.

1. YBenunuuBHIascs MPOU3BOJUTEIBHOCTD TEIEKOMMYHUKAIIMOHHBIX KaHAJIOB IIPHUBEIa K
pocTy 00bEMOB nepeiaBaeMoi HH(pOpMaIuHy.

1il. YemeBieHUe CUCTEM XpaHEHHUS Ha €IMHUIY HUH(POPMAILUK TIPUBEIO K POCTY PhIHKA
OOJBIINX JTAHHBIX.

iv. Bombioe pasHOoOOpa3rue NCTOYHUKOB JAaHHBIX

OTMeThTe HEBEpHOE MOHMMaHHUe Variety B KOHTEKCTe xapakTepucTuk Big Data:

1. +BpIcokas CKOPOCTh T€HEPUPOBAHUS IaHHBIX.

ii. +Pa3HbIe TUIBI JAaHHBIX B KOJIOHKaX Tadnuil pensiuonHbix CYB/I.

1ii. +Pa3zHooOpasue oTpaciei, SBISIONINXCS HCTOYHUKAMH JTaHHBIX.

iv.  Pa3HoOOpa3zue THNOB MJaHHBIX, BKIIOYAIOMIUX B Ce0s CTPYKTYpHUPOBaHHbIE,
MOJIyCTPYKTYPUPOBAaHHBIE U HECTPYKTYPHUPOBAHHBIE.

[Tpunun MapReduce cocTouT B TOM, 4TOOBI
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1. +IIpon3BoANTH BRIYHCICHHS HA Y3J1aX, I7ie HHPOpMaLus H3HaUYaIbHO ObliIa COXpaHeHa
1. +lcnoabp30BaTh BEIYUCINUTEIbHBIE MOLTHOCTU CUCTEM XPaHEHUs
iii. Mcnonp3oBarh (hyHKIMOHATBLHOE MPOTPAMMHUPOBAHHE AJISl PEIICHUS 33124 MAaCCHBHO-
napajuieIbHON 00paboTKH
15. BeiGepute ogHO HEBEpHOE BhICKa3biBaHue po MapReduce:
1. +Hurepdeiic s MaccoBo-mapauienbHOM 00paObOTKM JaHHBIX, TJE€ BBIYMCICHUS
NPOM3BOJATCS HA y3JaX, rJe nH(popMalus H3HAYaIbHO ObllIa COXpaHeHa
ii. MapReduce — sTo aBe omeparnuu: pacrpeacicHus 1 COOpKH JaHHbIX iii. +MapReduce
Obu1 IpuayMaH pa3padorunkamu Hadoop
iv. MapReduce 6511 anoHCHpOBaH paspaborunkamu Google
16. KakoB TeopeTHUECKMH NPUPOCT MPOU3BOAUTEIBHOCTU IPU IMOACUYETE YHUCIA CJIOB B
Tekcte npu padote MapReduce npu nepexoie oT 0AHOTO y37a K ABYM:
I 2
17. Kakue u3 cneayromux texuonoruii CYBJ] He ncnoas3yror npuniun MapReduce
I. Hadoop
ii. Cassandra
iii. HDInsight
iv. +Redis
18. Kakume CVYBJl monHOCThIO MOJararoTcs Ha ONEPaTUBHYIO MaMsIThb NpPU XpaHEHUU
uHpopMmanuu:
I. +Oracle Exalytics
ii. +SAP HANA
lii. BigTable
iv. HBase
19. B uém npenmyiecTBo KOJIOHOYHO-OpueHTUpoBaHHBIX CYB/]?
1.  OHHM TO3BOJSIOT BBIMONHATH Ooniee cioXkHBIE SQL-3ampochl MO CpaBHEHHUIO C
pensiumonabiMu CYBJ]
1. +OHM MO3BOJISAIOT AUHAMUYECKH JOTOIHAThH COACPKAHHUE 3aMiCceil HOBBIMU MOJISIMU
iii. OHM UMeIOT OoJiee TMOKME BO3MOKHOCTH aHATUTHKH.
1v. OHHM N03BOJAIOT 3((HEKTUBHO JeNaTh MEKKOJIOHOYHBIE CPAaBHEHHUSI.
20. [Inst yero aHaJIMTUKY HEOOXOAMMA «TIECOUHMIIA»?
1. +/lnd BBICOKONIPOU3BOAUTENBHOM AHATUTHKK 33 CUET HMCIIOJIb30BAHMS ONEPaTUBHOM
namsatu u inDB oneparuii.
il.  Jlnga XxpaHeHHs BceX MMOJYYEHHBIX OT 3aKa3uuKa JaHHBIX. 1ii. 1 mocTpoeHus
OTYETOB O pe3yNIbTaTax aHaJIM3a
1v. +Jlas cHUXKEHus 3aTpaT, CBA3aHHBIX C PEIIMKAMel JaHHBIX
21. Kakue wu3 cienyronmx CpeacTB pa3yMHO HCIOJIb30BaTh JUIsl aHajdu3a JdaHHBIX,
IPEeJCTaBICHHBIX €IMHCTBEHHBIM CsV-(haitiom pazmepa 6osee 100I°6:
I. +Hadoop
ii. Data Warehouse
1. +«llecounnria
iv. +Python
22. Bribepute BepHOE yTBEpKICHUE:
1. Data Warehouse co3narorcst st MpOBEpKU TUIIOTE3 MPH aHAIN3€ OOJBIINX JaHHBIX.
10
il.  +«llecouynnna» wucnonb3yercs A CHUXKEHUS Harpy3kd Ha OCHOBHOM Data
Warehouse.
iii. Kaxnprit Data Warehouse 1omkeH coiep:kaTh «IeCOUHUILYY.
1v. «llecounniiay HeoOXoauMa 15 JIF0O0TO MpoIlecca aHATTUTHKH.
23. PaccraBbTe MOCII€A0BATENILHOCTD TANOB MPOEKTa aHAIUTUKU B cooTBeTcTBUM ¢ CRISP-
DM.
i. [Tonnmanue 6usneca (Business understanding)
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Ii. TTonumanue nanubix (Data Understanding)
iii. TTogroroska manusix (Data Preparation)
iv. Monemuposanue (Modeling)
V. Omenka (Evaluation)
vi. Buenpenue (Deployment)
24. Ha xakom u3 stanoB npoiecca CRISP-DM npoucxoaut rnposepka runores?
1. [Tonumanwue 6uzHeca (Business understanding)
ii. ITorumanue nanHbix (Data Understanding)
iii. +*MopaenupoBanue (Modeling)
iv. Omnenka (Evaluation)
25. Bpml sABisieTech BIAJENbIEM M AHAIMTUKOM B KoMImanuu w3 10 4enoBek, B KOTOPOW
TpedyeTcs nmpoaHaIu3upoBaTh npoAaxu 3a 1 rox (1 muH. nmpogax). Kakue u3 stanop CRISP-
DM MOKHO OIyCTHUTB:
i. +Ilonumanue 6usneca (Business understanding)
ii. I[ToaroroBka nanubix (Data Preparation)
1ii. MonenupoBanue (Modeling)
iv. Ouenka (Evaluation)
26. IIpumep GmaropazymHoro ucrnosb3oBanus Hadoop
I. Anamu3 10 ['0 maHHBIX.
ii. EsxemneBHOE coXpaHEHHE JaHHBIX TEMIEPaTyphl, MOCTYMAIOUIMX CO BCEX TOPOJIOB
Poccum (1o ogHOMY Noka3aHuo Ha ropoJi, Bcero ropoaos 1100 mir).
iii. +IlocexkyHaHOE COXpaHEHHE NAaHHBIX TEMIIEPATYPhI, MOCTYHAOIIMX CO BCEX FOPOJIOB
Poccum (1o ogHOMY noka3aHuio Ha ropoj, Bcero ropoaos 1100 ).
iv. Iloctpoenue rpaduka mynbca NaueHTa B peaJbHOM BPEMEHHU.
27. HaumHas ¢ KakKuxX pa3MepoB JaHHBIX 0OOCHOBaHHO MpHMEHEHHe kiactepa Hadoop s
XpaHeHUsl JaHHbIX?
i. 100I'6
ii. 1T6
iii. +100T6
iv. +1116
28. Hadoop — sTo:
1. +HaGop yTuiur, M NOporpaMMHBIN Kapkac Ui BBHIIOJHEHHS pacmipefenEéHHBIX
nporpaMM, paboTarOIINX Ha KJIacTepax.
ii. Pacnpenenénnas CYB/I, no3Bomstomas oOpadaTsiBaTh 00JIbIINE JAHHBIE.
1ii. SI3bIK BBIOJIHEHUS 3aaHuil B mapaaurme MapReduce.
iv. Pacnpenenénnas ¢ainoBas cuctema, NpeaHa3HAYeHHAs Ui XpaHeHUs ¢ailion
607b110r0 00BEMA.
Bomnpocsl k 3auety
1. Hcropus BO3HUKHOBEHMs TepMHUHa «bosbliine 1aHHbIE.
2 HUcTouHukn OONBIINX JAHHBIX.
3. PasButme Oonmbmux nanabiX. [{ukn [apTHepa B pa3BuTHH HHOOPMAIIMOHHBIX TEXHO-
JIOTUH.
4. Ocuossl Hadoop. bazoBsrit Habop KoMmoHnenToB Hadoop.
5. ba3zosbie Mmogymu ¢peitmBopka Apache Framework.
6. daiinosas cucrema Hadoop Distributed File System (HDFS). HDFS u HDFS2.
7. MapReduce Framework u YARN.
8. Oxpyxenue Hadoop: YARN, Tez, Spark, HRS.
9. bazossie npunoxxenust Hadoop: Pig, HIVE, HBASE.
10. HBase — pacnpeneneHHas U MaciiTabupyemast 0a3a JTaHHBIX JIJI paOOTHI ¢ OOJBITMHE
JTaHHBIMU
11. Cpasuenne HBase u HDFS.
12. Mopgens nanusix B HBase.
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14.
15.
16.
17.
18.
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3akoHomepHOCTH (popmupoBanus BigTable.

OcobeHHOCTH 0TOOpasKeHHsI BpeMEHHBIX MeTOK B BigTable.

HIVE — xpanwmiuiie 601pMX JaHHBIX: apXUTEKTYpa, padoTa ¢ JaHHBIMH.
Anamns nagaeix ¢ nomolusro PIG. Komanns: PIG.

Jloructuyeckuit ananms ¢ ucnoisibzoBanuem Splunk.

Pabota ¢ manusiMu ¢ momoinbsto Spark DataFrames u Spark SQL.

19. OcuoBbl MamHHOTO 00yUYeHHsI. «OCMBICICHNE JAHHBIX» JJIS1 MAITMHHOTO 00Yy4eHUsI.

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

Ocnosst KNIME.

Knaccudukanus HHCTPYMEHTOB, TEXHUK U aITOPUTMOB MAIIMHHOTO O0yYESHHUS.
AccolMaTuBHBIC ITPaBHJIA.

Knacrepnsiit ananus.

Knacrepuzamus 8 KNIME.

Knacrepuzanus B Spank.

ComnmanbHble ceTH U 0a3bl 3HAHHUI KaK UCTOYHUKH OOJIBIINX JaHHBIX.
[Toxxoel K 00paboTKe OONBIINX JaHHBIX, CTPYKTYPUPOBAHHBIX B BHJIE TpadoB.
Open Source-pemieHust Aj11 00pabOTKH OOJIBIIUX 00BEMOB I'PaOBBIX JTAHHBIX.
Apache Giraph u GraphLab.

MapReduce 1 06paboTka KpymHOMacIITaOHbIX TpadoB.

MapReduce npotus Giraph.
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6 YueOHo-MeTOaUYeCKOe H MHPOPMANIMOHHOE 00ecTiedeHHe TUCIUTLTUHBI
6.1 Cnmucok UCTOYHUKOB JIUTEPATYPhI
OcHoBHas JInTepaTypa
1. ®opman, [[. MHoro mudp. AHaim3 O0oapImMX JaHHBIX npu nomomu Excel /
@®opman /1.; Ilep. ¢ anrn. CokonoBoir A. - Mocksa :Anbnuna [1abm., 2016. - 461 c. ISBN
978-5-9614-5032-3. - Teker : 3JICKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/551044
2. bmanyna, B. W. ConuanbHO-3KOHOMHUYECKOE PpPAMOHUPOBAHHUE B 3IMOXY
Oonpmmx nanHbix: Monorpadus / bnanyna B.U. - Mocksa :HULl MTH®PA-M, 2019. - 194 c.
(Hayunas wmbicnmp) ISBN  978-5-16-013259-4. - Tekct : osnekrponHbii. - URL:
https://new.znanium.com/catalog/product/1014727
3. I'ypukos, C. P. OCHOBBI aIrOpUTMHU3AIMK U TIporpaMmMupoBanusi Ha Python :
yueb. nocobue / C.P. I'ypukoB. — MockBa : ®OPYM : UHOPA-M, 2018. — 343 ¢c. —
(Briciiee oopazoBanue: bakanaBpuar). - ISBN 978-5-00091-487-8. - Tekct : 2JIeKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/924699
JonosHUTeIbLHAS JUTEpPaTypa

4. Kynanue, A. II. Metonsl M cpencTtBa KOMIUIEKCHOTO CTaTUCTHYECKOIO
aHaynM3a JaHHbIX : yue0. mocodue / A.Il. KynanyeB. — 5-e uzg., nepepal. u nqomn. — MockBa :
NHOPA-M, 2018. — 484 c¢. — (Boicmee o6Opa3oBanue: bakamaBpuar). —

www.dx.doi.org/10.12737/25093. - ISBN 978-5-16-103357-9. - TekCT : 3JEKTPOHHBIH. -
URL: https://new.znanium.com/catalog/product/975598
5. Ky3pmuu, P.1. Moaudukanuu Merona JOTHYECKOTO aHaIW3a MaHHBIX IS

3amau kiaccuukanuu : MoHorpadus / P.U. Kysemuu, U.C. Macuu. - Kpacnosipck : Cub.
denep. yu-t, 2018. - 180 c. - ISBN 978-5-7638-3698-1. - Tekct : snekTponHsbiii. - URL:
https://new.znanium.com/catalog/product/1031829

6. Kyxos, P. A. f3bik nporpammupoBanust Python: npaktukywm : yue6. mocodue /
P.A. XKXykoB. — Mocksa : UH®PA-M, 2019. — 216 c. + [domn. marepuansl [D1eKTPOHHBIN
pecypc; Pexxum mocryma: http://znanium.com]. — (Bsiciiee o6pa3zoBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/textbook_5ch5ca35aaa7f5.89424805. - ISBN 978-5-16-107207-3.
- Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1000002

1. 3onotaprok, A. B. SI3b1k u cpena nporpammupoBanus R : yued. mocodue / A.B.
3onorapiok. — MockBa : UHOPA-M, 2019. — 162 c. — (Bsicuiee obOpa3zoBanue:
bakanaBpuar). — www.dx.doi.org/10.12737/textbook_5b8fdb0bd795c4.69435980. - ISBN
978-5-16-014388-0. - Tekcr : IJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/978863

6.2 TlepedeHsb pecypcoB HH(DOPMAMOHHO-TEICKOMMYHUKAMOHHON ceTH « HTepHEeT»

1. DuekTpoHHO-OMOIMOTeYHAs cucTeMa «3HaHuyM» - Pesxum goctyma: http://znanium.com
2. - Muadopmanmonnas cucrema «EauHoe OKHO JOCTYIa K 00pa3oBaTebHBIM pecypcamy. -
Pexxum noctyna: http://window.edu.ru

3. OwmnnaitH-aHIMKIONEANS. - PesxkxuMm goctyma: http://encyclopedia.ru

4. OnexTpoHHBIN cripaBoYHUK «MHDOPpMHUO» U1t BRICIINX Y4EOHBIX 3aBEACHUMN. - Pexxum
nocryma: http://www.informio.ru

5. Koncyneranrllmoc. [IpaBoBast mognepskka. - Pesxxum noctyma: http://www.consultant.ru/

6. Hanuonansnslit oTkpeIThIl yHUBEpcuTeT «MHTYUTY. - Pesxum nocryna:

https://www.intuit.ru/

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

Hayunas 6ubmuoreka PITY - Pesxum nocryma: http://liber.rsuh.ru/

9. «CITFORUM»: Ananutnueckas uadopmarnus B cpepe IT. - Pexxum gocryna:
http://citforum.ru/

o N



https://new.znanium.com/catalog/product/1014727
https://new.znanium.com/catalog/product/975598
https://new.znanium.com/catalog/product/1031829
https://znanium.com/catalog/product/1000002
http://znanium.com/
http://liber.rsuh.ru/
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6.3 Ilepeuens coBpeMeHHBIX npodeccruonanbubix 0a3 ganubx (/) n uapopmannonHo-
crpaBouHbIX cuctem (MCC)
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7  MarepuajJbHO-TEXHHYECKOE o0ecnedeHne JUCHUIIMHBI (M00)/1:1)
Jlnst MaTepraTbHO-TEXHUYECKOTO 00eCTIeYeHUs JUCITUTITMHBI HEOOXOTUMBI:

- OJ1s1 IeKYUlL:

e yyeOHas ayAUTOpUs,

® JI0CKa,

® TPOEKTOp (CTAIMOHAPHBIH WA IEPEHOCHO),
® KOMIIBIOTEP WIIH HOYTOVK,

e nporpammuoe obecrieuenue (I10).

[Tepeuens nporpammuoro obecrneueHus (I10)

Neri/mn Haumenosanue [10 Crnioco6 pacnpocTpaHeHus
1 Microsoft Office 2010 Pro JTUTICH3NOHHOE
2 Windows 10 JIMIIEH3MOHHOE
3 Kaspersky Endpoint Security JIMIICH3UOHHOE

- 018 NPAKMUYECKUX 3AHAMUI.

nabopaTtopus,

JOCKa,

MPOEKTOP (CTAllMOHAPHBIN WIIM IEPEHOCHOM),
KOMIIBIOTEP WM HOYTOYK JJIs TIPeToiaBaTels,
KOMIIBIOTEPBI AJ1s1 00y4YaroIuXxcs,

BbIXOJ B IHTEpHET,

nporpammHoe obecrieuenue (I10).

[Tepeuens nporpammuoro obecneuyenus (I10)

Haumenosanue 11O Cnoco0 pacnipocTpaHeHust

Windows 10 JIMIICH3UOHHOE

Microsoft Office 2010 Pro JIMIEH3HOHHOE

Mozilla Firefox CBOOOJTHO PACIIPOCTPAHIEMOE

Kaspersky Endpoint Security JIMIIEH3UOHHOE

Cloudera Manager Express OecmiatHasi cBOOOTHO pacrpoCcTpaHseMast
BEpCHUs
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8 OobecneyeHue 00pa3oBaTeIbLHOIO Mpolecca AJisl JUI ¢ OTPAHUYEHHbIMU BO3MOKH0-
CTSIMH 3/10POBbS

B xoze peanuzanuu AUMCHUILUIMHBI UCIIOJIB3YIOTCS CIEIYIOLIUE JOIOJHUTEIbHbIE
METOABI 00Y4YEHHsI, TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M MTPOMEKYTOUHOM aTTecTanuu o0y-
YalOIUXCs B 3aBUCUMOCTH OT UX MHAWBUYAJIbHBIX 0COOEHHOCTEMH:

e JUIs CJICIBIX U CIA0OBUIAIIUX:

- JTeKIH 0(OPMIIIOTCS B BUJIE SJIEKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C MOMOIIBIO KOM-
IBIOTEPA CO CIEUUATIN3UPOBAHHBIM IPOTPAMMHBIM 00€CIIEUEHUEM;

- NMCbMEHHBIE 3a/laHUs BBINOJIHIIOTCS Ha KOMIBIOTEPE CO CHELUUAIM3UPOBAHHBIM IIPO-
IPaMMHBIM 00€CIIe4eHUEM, WIK MOTYT ObITh 3aMEHEHbI YCTHBIM OTBETOM,;

- oOecrnieurBaeTCsl MHIUBUIyAIbHOE paBHOMEPHOE ocBelieHue He meHee 300 Jrokc;

- JUIsl BBIIIOJIHEHMs 3aJaHUsl IPU HEOOXOAMMOCTH IPEIOCTABISIETCS YBEINYMBAIOLIEE
YCTPOMCTBO; BO3MOKHO TAK)KE UCII0JIb30BAHUE COOCTBEHHBIX YBEJIUYMBAIOIINX YCTPONUCTB;

- IUCbMEHHBIE 3aJJaHUs O(POPMIIIOTCS YBEITUYEHHBIM HIPUPTOM;

- 9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOM (pOpME MIIM BBITIOHSIOTCS B TUCBMEHHON (hopme
Ha KOMIIBIOTEpE.

e JUIS TIIYXUX U CJIa0OCTbIIAIINX:

- JeKIuu O(OPMIISIFOTCS B BHJIE JIEKTPOHHOTO JOKYMEHTA, JTHOO MPEIOCTABISACTCS 3BY-
KOYCWJIMBAIOLIas anmnapaTypa UHAWBUYAIbHOTO M10JIb30BaHMS;

- MUCHbMEHHBIC 3aJIaHUS BBITIOJIHAIOTCS HA KOMITBIOTEPE B MUCHbMEHHOM (hopme;

- 9K3aMEH U 3a4€T NPOBOJATCS B MUCbMEHHON (pOpMe Ha KOMIIbIOTEPE; BO3MOXKHO MTPOBE-
JeHre B (popme TeCTUPOBAHHUS.

e IS JIUL C HApYILIEHUSIMH OIIOPHO-/IBUT'ATEILHOTO amnmnapaTra:

- JTeKIUH 0(OPMIIIOTCS B BUJIE 3JIEKTPOHHOIO JOKYMEHTA, JOCTYITHOIO € OMOILBIO KOM-
IBIOTEPA CO CINIELUATN3UPOBAHHBIM IPOTPAMMHBIM 00ECIIEUEHUEM;

- MIUCbMEHHBIEC 3aJ]aHHs BBINIOJIHAIOTCS Ha KOMIIBIOTEPE CO CHELMAIM3UPOBAHHBIM IPO-
rPaMMHBIM 00€CIIEeYCHUEM;

- 9K3aMEH U 3a4€T NPOBOJATCA B YCTHOM (pOpMe WIIM BBIMOJIHAIOTCS B MUCbMEHHOH (hopme
Ha KOMIIBIOTEPE.

IIpy HEoOXOIUMOCTH MNpelycMaTpUBaeTCs yBEIMYEHHE BPEMEHU IS IOJITOTOBKU
OTBETA.

[Iponienypa  mpoBeaeHHs  MPOMEXYTOUHOM  arTecTanuu i 0OydaroIuxcs
YCTaHABIMBAETCS C YYETOM HX UHAMBUAYAJIbHBIX TCHUXO(U3NYECKUX OCOOEHHOCTEH.
[TpomexyTouHast aTTecTalsi MOKET IPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

[Ipn MIPOBEJCHUH MPOLEAYPHI OLICHUBAHUS pEe3yNnbTaToB 00yuyeHust
NpeAyCMaTpPUBAETCsl MCIOJIb30BAHUE TEXHUYECKHX CPEACTB, HEOOXOMUMBIX B CBSI3U C
WHIUBUIYAJIbHBIMA ~ OCOOCHHOCTSIMH  OOydarommxcsi. OTH  CpeACTBA MOTYT  OBITh
NPEOCTaBIEHbl YHHUBEPCUTETOM, WJIM MOTYT HCIOJIb30BATHCS COOCTBEHHBIE TEXHUYECKHE
CpeaCTBa.

[TpoBenenue mpoueaypbl OLEHUBAHUSA peE3YyIbTaTOB OOydYeHHs JIOIyCKaeTcs ¢
MCIIOJIb30BaHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaeTcs JOCTYN K MHPOPMALMOHHBIM U OMOIHOrpaduuecKuM pecypcaM B CeTH
WuTepHer g Kaxxaoro odydvaromerocs B (Gopmax, aJalTHPOBAHHBIX K OIPAaHUYEHUSIM HX
3JI0pOBbsI U BOCTIPUSATHS HHPOPMALIUU:

® IS CHEMNBIX U CIIA00BUAAIINX:

- B [Ie4aTHOM (hopMe YBETMUEHHBIM IIPUPTOM;
- B (hOopMe IIEKTPOHHOTO JJOKYMEHTA;

- B popme ayauodaiina.

® Ui TIIYXUX M CIa0OCIHbIIAIINX:

- B IeYaTHOH popme;
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- B (hopme 3IeKTPOHHOTO IOKYMEHTA.
e s 00YYarOMIMXCS C HAPYIIEHUSIMU ONIOPHO-/ABUTaTEILHOTO afmapara:
- B IIe4aTHOH opMme;
- B (hopme 31eKTPOHHOTO TOKYMEHTA;
- B hopme aynuodaiina.
VY4eOHble ayIMTOPUU JJIsl BCEX BUIOB KOHTAKTHOM M CaMOCTOSITENIbHOM paboThl, HAyY-
Hasi OMOIMOTEeKa ¥ MHBIE TTOMEIIEHUS I O0YUYCHHSI OCHAICHBI CIISITUAIEHBIM 000pYyI0BaHHU-
€M M Y4eOHBIMH MECTaMU C TEXHUYECKUMHU CpPe/ICTBAaMU OOYUEHUS:
® JUIS CIEIBIX ¥ CTa00BUISIINX:
- YCTpOMCTBOM JIJ1s1 CKaHupoBaHus u uteHus ¢ kamepoit SARA CE;
- nucreeM bpaiina PAC Mate 20;
- npuntepom bpaitis EmBraille ViewPlus;
e U MIIYXHX U cIabOCbIIIANIuX:
- aBTOMAaTU3MPOBAHHBIM PabOYMM MECTOM MJisi JIIOJEH C HapylleHHeM cllyXxa U cia-
OOCTBIIAIINX;
- aKYCTHYECKHM YCUIIUTENb U KOJOHKH;
e Ui O0yYarOIIUXCs C HAPYIICHUSIMU ONIOPHO-ABUTaTEIBHOTO arapara:
- IePEIBIKHBIMH, PETYJIUPYEMbIMH dproHOMHuYecKkuMu napramu CU-1,
- KOMITBIOTEPHOM TEXHUKOU CO CIIEUATbHBIM IPOrPaMMHBIM 00€CIICYCHUEM.
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9 MertoauyecKkue MaTepHaJbl
9.1 [IlnaHbl NpaKTHYECKUX/TAOOPATOPHBIX 3aHATHI. MeToandecKue yKa3aHus 1Mo
OpraHu3aluH U IPOBEICHUIO.

IIpakTnyeckas padora Ne 1 ITpunuunsl paGoTel ¢ OONBIIUMH JAHHBIMH, MapagurMa
MapReduce

Lenv pabomwl

PaccMmoTpeTs npuHIMIBI pabOThl ¢ OOJIBIIMMU JJAHHBIMU U [TO3HAKOMUTBCS C Iapa-
nurmoii mapReduce.

3aoauu

. W3yuuth TeopeTrueckue cBeaenus o Big Data;

. PaccMoTpeTh OCHOBHBIE MPUHIMITBI, KOTOPBIM CIEAYIOT BCE CPEICTBA U Mapa-
JUTMBI pabOThI ¢ OOJIBIIMMHU JAHHBIMU;

. Paccmotpets nmapamurmy MapReduce u pa3o0paTh HECKOIBKO 3a/ad, B KOTO-
pOii OHA MOXKET ObITh IPUMEHEHA.

Xoo Pabomul

TeopeTnueckue CBEICHUS

Hcropus Bompoca 1 onpeesaeHne TepMHHa

Tepmun Big Data mosBuiicst cpaBHuTenbHO HemaBHO. Google Trends moka3ssiBaet
HAYaJo akKTUBHOI'O POCTa yrnoTpedieHus cinoBocoueTanust HauuHas ¢ 2011 rona :

[Tpu sTOM yXe ceifyac TEpMHUH HCIOJNB3YyeTCs O4YeHb 4acTo. OCOOEHHO 4YacTo He MO
ey TEpMHH HCIIOJNIB3YIOT MapkeTonord. Tak 4ro ke takoe Big Data na camom nemne?

Bcerpewarotes pa3Hble onpeaeneHus:

- Big Data — ato korma ganubix 6ombiie, yem 10016 (50016, 1Th, koMy 4TO HpaBHT-
cs)

- Big Data — »To Takue qaHHbBIE, KOTOPBIC HEBO3MOXKHO 00pabarbiBaTh B EXCel

- Big Data — 310 Takue JaHHbIC, KOTOPbIC HEBO3MOXXHO 00paboTaTh Ha OJTHOM KOMIIb-
10Tepe

N naxe takue:

- Big Data — 3To BooO111e J1t00bIe TaHHbIE.

- Big Data He cymiecTByer, ee npuIyMaiid MapKeTOJIOTH.

Omnpenenenue ¢ wikipedia:

Bonbine nanubie (anri. big data) — cepust MoAX00B, HHCTPYMEHTOB M METOJI0B 00-
pabOTKH CTPYKTYPHPOBAHHBIX M HECTPYKTYPHUPOBAHHBIX JAHHBIX OIPOMHBIX OOBEMOB U 3HA-
YUTEIBHOTO MHOT000pasus AJIsl MOJTY4YEeHUsI BOCIIPUHUMAEMbIX YEJIOBEKOM PE3YJbTaToB, 3(-
(EeKTHUBHBIX B YCIOBHUSIX HEMPEPHIBHOTO MPHUPOCTA, PACHIPEACICHHS T0 MHOTOYHCICHHBIM Y3-
JaM BBIYMCIUTENBbHON ceTd, copmupoBaBmuxcs B koHie 2000-x romoB, albTepHATUBHBIX
TPaJMIMOHHBIM CHUCTEMaM yIpaBleHUs 0a3aMu JaHHBIX W peEIICHUsM Kiacca Business
Intelligence.

Takum oOpaszom mon Big Data Oynem moHMMAarh HE KaKOW-TO KOHKPETHBIH O0BEM
JTAHHBIX M Jla)Ke HE CaMHU JaHHBIE, a METO/bl UX 00pabOTKH, KOTOpPbIE MO3BOJISAIOT pacnpené-
JeHo 00pabaTeiBaTh HHPOPMAIIHIO. DTH METOABI MOXXHO IPUMEHHUTH KaK K OTPOMHBIM MacCH-
BaM JIaHHBIX (TaKUM KakK COJIep’KaHHe BCEX CTPAHUI] B UHTEPHETE), TaK U K MAJICHbKHUM.

[TpuBeny HECKOIBKO MPUMEPOB TOTO, YTO MOXKET OBITh HCTOYHUKOM JaHHBIX, ISl KO-
TOPBIX HEOOXOMMbI METO/IbI PAOOTHI C OOJIBIIMMHU JAHHBIMU:

- Jlorn moBeieHMs MOJIL30BaTENIEl B HHTEPHETE

- GPS-curnanel oT aBTOMOOUIIEH I TPAaHCTIOPTHOW KOMITAHUU

- JlaHHBIE, CHUMaeMBbIE C TaTYUKOB B OOJIBIIIOM aJpOHHOM KoJuIaiaepe

- OumdpoBanusie kKHUru B Poccuiickoii ['ocynapctBenHoit bubnmoreke

- ndopmanus o TpaH3aKIUAX BCEX KIMEHTOB OaHKa

- Unopmanust o Bcex MOKYINKax B KPYIHOM pUTEHI CETH U T.JI.


https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/w/index.php?title=%D0%9D%D0%B5%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%82%D1%83%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5&amp;action=edit&amp;redlink=1
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
https://ru.wikipedia.org/wiki/2000-%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B1%D0%B0%D0%B7%D0%B0%D0%BC%D0%B8_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/Business_Intelligence
https://ru.wikipedia.org/wiki/Business_Intelligence
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KonrdecTBO MCTOYHUKOB JAHHBIX CTPEMHUTENHHO PACTET, a 3HAYMT TEXHOJOTHUHU UX
00paboTKHM CTAaHOBATCS BCE O0JIee BOCTPEOOBAaHHBIMH.

[TpuHIHIB pabOTHI ¢ OOMBIIMMH JaHHBIMU

Hcxons u3 onpexnesnenus: Big Data, MokHO chopMynupoBaTh OCHOBHBIC MPHHIIHITBI
paboThI C TAKUMU JTAHHBIMH:

1. TopuzoHTanbHasE MacmITaOMPyeMOCTh. [1OCKONBKY TaHHBIX MOXET OBITh CKOIb
YyroJTHO MHOTO — JIt00asi cucTeMa, KOoTopas MmoJpasymMeBaeT 0OpaboTKy OONBIIMX IaHHBIX,
JIOJDKHA OBITH pactmpsieMoii. B 2 pasza BeIpoc 00BbEM TaHHBIX — B 2 pa3a yBEIWYHIN KOJINYe-
CTBO jKeJie3a B KJIacTepe U BCE MPOIOIDKUIIO PabOTaTh.

2. OTKa30yCTOWYMBOCTb. [IpHHIINAIT TOPH30HTAILHON MacIITAOUPYEMOCTH TOpa3yMe-
BAaeT, YTO MAIIIMH B KJIacTepe MoxeT ObITh MHOTO. Hanpumep, Hadoop-kinactep Yahoo umeer
6osee 42000 mammH (10 3TOM CCHIJIKE MOKHO ITOCMOTPETh pa3Mephl KJIacTepa B pa3HbIX Op-
raHu3ausax). ITo 03HAYAeT, YTO YacTh ATHX MAIIUH OYAET TapaHTHUPOBAHHO BBIXOIUTH U3
cTposi. MeToapl paboThl ¢ OOJBIIUMH JTaHHBIMHU JIOJDKHBI YYUTHIBATh BO3MOXKHOCTH TaKHX
c00eB U TIepeXKUBATh UX 0€3 KaKUX-JTHOO0 3HAUMMBIX MTOCIIEACTBHIA.

3. JlokanpHOCTh TaHHBIX. B OONbIIMX pacnpeneiéHHBIX CUCTeMaX JaHHBIC pacrpese-
JICHBI 1O OOJBIIOMY KOJUYECTBY MaIlWH. Eciau JaHHbIC (U3NYECKU HAXOIATCS Ha OJHOM
cepBepe, a 00padaTHIBAIOTCS HA JAPYrOM — PACcXOJbl HA Mepeaady JaHHBIX MOTYT IPEBBICHTH
pacxozpl Ha camy 00paboTKy. [ToaTOMy OTHUM M3 BaXKHEHIIMX MPUHIIUTIOB TPOSKTUPOBAHHUSI
BigData-pemienuii SBIsS€TCS MPUHIIMIT JIOKATBHOCTH JIaHHBIX — 110 BO3MOXHOCTH 00padaThi-
BAaEM JIaHHBIC HAa TOW K€ MAllIMHE, HA KOTOPOH X XPAHUM.

Bce coBpeMenHble cpencTBa pabOThI ¢ OOJBIIMMHU TAHHBIMH TaK MM WHAUYE CICIYIOT
9TUM TPEM IpUHIUIAM. J[J1s1 TOTo, YTOOBI UM CJIEIOBATh — HEOOXOIUMO TIPUIYMBIBATh KaKHe-
TO METOJIbI, CIIOCOOBI U TApaJUrMbl Pa3pabOTKU CPEJICTB Pa3pabOTKU JAaHHBIX. OIUH U3 ca-
MBIX KJIACCHUECKUX METOJIOB U pa3zdepeM B 3TOM pabdoTe.

MapReduce

MapReduce — 3To MojeIb pacnpeieieHHoW 00paboTKH JaHHBIX, MPEII0KCHHAS KOM-
nanueir Google mast 06paboTku OONMBIIMX 00BEMOB JAaHHBIX Ha KOMIIBIOTEPHBIX KlacTepax.
MapReduce HermI0X0 WLTFOCTPUPYETCS CIASAYIOIIeH KapTUHKOM (B3STO IO CCBHIIKE):

How MapReduce Works?

-

lIIIl/
I O—

e p—

> — r—T — — .

Map() Shuffie h;;u:;(" rp /oG slauthanty oxn
MapReduce mpennosnaraer, 4To JaHHbIC OPraHU30BaHbI B BUJE HEKOTOPBIX 3alKCEH.
O0paboTKa TaHHBIX TPOUCXOINUT B 3 CTATUH:


http://www.hadoopwizard.com/which-big-data-company-has-the-worlds-biggest-hadoop-cluster/
http://www.hadoopwizard.com/which-big-data-company-has-the-worlds-biggest-hadoop-cluster/
http://blog.sqlauthority.com/2013/10/09/big-data-buzz-words-what-is-mapreduce-day-7-of-21/
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1. Cragus Map. Ha »Toit ctaaun nanHble npenoOpadaThIBAIOTCS MPH MOMOIIU (PyHK-
i Map(), KOTopyro ompeneNseT Mmojib30Baresb. PaboTa 3TOil CTaauu 3aKiI0YacTcsi B Mpe-
n00paboTke ¥ GuiabTpany JaHHBIX. PaboTa oueHb MOX0)ka Ha onepanuo Map B (QyHKIHO-
HAJIBHBIX S3bIKaX MMPOrPAMMHPOBAHUS — MOJIH30BATEIbCKAS (PYHKIUS TPUMEHSIETCS K KaxI0H
BXOJIHOM 3aITUCH.

®Oyuknus map() npuMeHeHHas K OJHOW BXOJHOW 3allMCH M BBIIAET MHOXECTBO Map
KJIIOY-3Ha4eHHue. MHOKECTBO — T.€. MOXKET BBIJIATh TOJIBKO OJIHY 3aIlMCh, MOXKET HE BBIIATH
HUYETo, a MOXKET BBIJIATh HECKOJILKO Tap KiIro4-3HaueHue. YTo OyneT HaxoquTcs B KIIIOYE U B
3HAYEHUU — PelaTh MOJIb30BATENI0, HO KIIOY — OYEeHb Ba)KHAs BEIllb, TAK KAaK JTAHHBIC C OJI-
HUM KJIFOUOM B Oy/yIIEM MOMaAyT B OJMH dK3eMIUIsip GpyHkimu reduce.

2. Cragust Shuffle. TIpoxoauT He3amMeTHO IUIsl TOJIB30BaTelisA. B 3TOM cTajnu BBIBOJ
GyHKIMU Map «pazoupaeTcs Mo KOp3UHAM» — KakJash KOp3MHA COOTBETCTBYET OJHOMY KITFO-
4y BBIBOJIA CTaauy Map. B nanmpHeleM 3T KOp3UHBI TIOCITYXaT BX0I0M s reduce.

3. Craagus Reduce. Kaxnas «kop3uHa» co 3HAUYCHHUSIMH, CHOPMUPOBAHHAS HA CTaIUH
shuffle, nonanaer Ha Bxox ¢ynkuuu reduce().

®dyuknus reduce 3amaéres MoJab30BaTeIeM U BBIYKCISCT (UHATIBHBIA PE3yJIbTaT IS
OT/EJIBHOM «KOP3MHBI». MHOXECTBO BCEX 3HAUCHHIA, BO3BpAIIEHHBIX QyHKIMen reduce(), sB-
jsiercst GuHaTBHBIM pe3ysbrarom MapReduce-3agaumn.

Heckonbko pomonuutenbHbIX (haktoB nmpo MapReduce:

1) Bce 3anycku GyHKIMH Map paboTarOT HE3aBHCUMO U MOTYT paboTaTh Mmapaieib-
HO, B TOM YHCJIC HAa Pa3HBIX MaIlIMHAX KJacTepa.

2) Bce 3amycku ¢yHkipn reduce paboTarOT HE3aBUCHMO M MOTYT paboTaTh mapaji-
JIeTbHO, B TOM YHUCJIE HAa Pa3HBIX MaIlIMHAX KJacTepa.

3) Shuffle BuyTpu cebst mpeacTaBIsAeT HMapauICIbHYIO COPTHPOBKY, MOITOMY TaKXkKe
MOYXET paboTaTh Ha pa3HbIX MammHax kiacrepa. [TyHKTHI 1-3 MO3BOJISAIOT BHITOJHUTH NPUH-
IIUTI TOPU30HTAILHOW MacIITA0UPYEMOCTH.

4) dyHKIMsA Map, Kak MpaBUiIo, MPUMEHSIETCS] HA TOW K€ MalllMHEe, Ha KOTOPOHM Xpa-
HSTCSI JJAHHBIC — 3TO MO3BOJISICT CHU3UTD Tepe/iady JaHHBIX MO CeTH (MIPHHIMUI JOKATbHOCTH
JIAHHBIX ).

5) MapReduce — 370 Bceraa mojiHoe CKaHMPOBAaHHE JTAHHBIX, HUKAKUX WHIECKCOB HET.
Oro o3nauaeTt, yro MapReduce mioxo npuMeHuM, KOria OTBET TpeOyeTcst 04eHb OBICTPO.

[IpakTryeckas 4acth

[Mpumepsl 3a1a4, 3¢ dexTrBHO pemaeMbix mpu nomoinu MapReduce

Word Count

Haunéwm c xinaccuueckoit 3agaun — Word Count. 3agadya hopmynupyercst CeayroIum
o0Opa3oM: uMeeTcst 0OJBIION KOpIyC JOKYMEHTOB. 3ajaya — JUIsl KaXJ0ro CJ0Ba, XOTs Obl
OJIMH pa3 BCTPEYAIOLIETOCS B KOPITyce, MOCYMTATh CyMMapHOE KOJIMYECTBO Pa3, KOTOPOE OHO
BCTPETHIIOCH B KOpITyCe.

Pemenue:

Pa3 umeeM OombIION KOpIyC AOKYMEHTOB — IYCTh OAMH JOKYMEHT OyJeT OJHOU
BXOJHOHN 3amuchio s MapRreduce—samaun. B MapReduce Mbl MOXXeM TOJIBKO 3aaBaTh
HOJIb30BaTebCKUEe (DYHKIMH, YTO MBI M ciaenaeM (Oyaem wucrnonb3oBaTh python-like mces-
JTIOKO/):

def map(doc):

for word in doc:

yield word, 1

def reduce(word, values):

yield word, sum(values)

dyHKIKsA Map npeBpaiiaeT BXOAHOH JOKYMEeHT B Habop map (cioBo, 1), shuffle mpo-
3pavHo Ui HAC MpeBpalnaeT 3To B mapsl (ciaoso, [1,1,1,1,1,1]), reduce cymmupyer 3Tu enu-
HUYKH, BO3Bpamias (PMHAIBHBIA OTBET LIS CIIOBA.

O06paboTKa JOroB peKJIaMHON CHCTEMBbI
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Bropoii mpumep B3sT u3 peanbHoit npaktrku Data-Centric Alliance.
3agaya: uMeeTcst CSV-JIOT peKJIaMHOM CUCTEMBI BUIA:
<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

H606XOI[I/IMO paccuuTaTh CPEAHIOKO CTOUMOCTD ITIOKa3a PEKJIaMbI 110 ropoaamM Poccun.

Pemenue:

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)

@yHKIMA Map IpoBepseT, HYXKHA JIM HaM JaHHAas 3allCh — U €CJIA HY’KHA, OCTaBJIsET
TOJIBKO HYXHYIO HH(pOpMaIuio (ropoa u pasmep miarexa). @ynkuus reduce Berauciser Gpu-
HaJIbHBIM OTBET I10 TOPOJy, UMEsI CIIUCOK BCEX IUIATEKEN B 3TOM TOPOJIE.

IMpakTuuyeckas padora Ne 2-3 Hadoop
[ens paboTsI
[TosuakomuThes ¢ pperimopkom Hadoop u MapReduce

3agaun

0 N3yuuts TeopeTnueckue ceneHus o Hadoop u MapReduce;
[ YcTaHOBUTH U HACTPOUTH OJIHOY3JI0BOM Kiactep Hadoop;

0 [To3nakoMuTHCH € MpHIIOKeHHeM Ha ocHoBe MapReduce;

[ HayuuTthcs 3amyckats nporpammsl MapReduce na Hadoop;
Xonx PaGorer

TeopeTnyeckue CBEICHUS

Kaxk u3BectHo napaaurmy MapReduce npenoxuna kommanus Google B 2004 roay B
cBoeii cratbe MapReduce: Simplified Data Processing on Large Clusters. Tlockonbky mpe-
JIOXKEHHasi CTaThsl COJiepiKajia OMMCAHUE MapaJurMbl, HO peaau3alus OTCYTCTBOBaJla — He-
CKOJIBKO TPOTpaMMHUCTOB M3 Yah0o Mpeiokuiy CBOIO peali3alrio B paMKax paboT Hal
web-kpaynepom nutch.

N3navansHo Hadoop Obu1, B EpBYIO OYepelb, HHCTPYMEHTOM JUISl XPAHSHHUS TAHHBIX
u 3amycka MapReduce-3anau, ceituac sxe Hadoop npencrasisier co6o0ii GONBIION CTEK TEXHO-
JIOTUM, TaK WJIA WHAYE CBSI3aHHBIX ¢ 00pPa0OTKON OOJIBIINX JAHHBIX (HE TOJIBKO TP MOMOIIH
MapReduce).

OcHoBHbIMU (COre) kommnoneHTamu Hadoop sBIisitOTCSE:

. Hadoop Distributed File System (HDFS) — pacnpenenéunas aiinoBas cucte-
Ma, TTO3BOJISIONIAS XPAaHUTh HHPOPMAIINIO TPAKTUIECKA HEOTPAaHNUYEHHOTO 00bEMA.

. Hadoop YARN — ¢peiiMBopk [uisi ynpaBieHUsl pecypcamy KiacTepa H Me-
HE/DKMEHTA 3a/1a4, B TOM YKcIie BKIodaeT ¢ppeiimBopk MapReduce.

. Hadoop common

Taxoke cymecTByeT OOJBIIOE KOJTMYECTBO MPOEKTOB HEMTOCPEICTBEHHO CBS3aHHBIX C
Hadoop, o He Bxomsamux B Hadoop core:

. Hive — unctpyment mis SQL-like 3anpocoB Haj OonbimMu TaHHBIMHU (TIpe-
Bpamaer SQL-3anpockr B cepuro MapReduce—3anau);
. Pig — sI3bIK TpOrpaMMHPOBAHMS /ISl aHAU3a JAHHBIX HA BBICOKOM YPOBHE.

OIIHa CTpOYKa KOJa Ha 3TOM A3BIKC MOKCT IMPCBPATUTHCA B IOCJICIOBATCIILHOCTD
MapReduce-3anauy;


http://datacentric.ru/
http://research.google.com/archive/mapreduce.html
http://nutch.apache.org/
http://hadoop.apache.org/docs/r1.2.1/hdfs_design.html
http://hadoop.apache.org/docs/current/hadoop-yarn/hadoop-yarn-site/YARN.html
https://hive.apache.org/
https://pig.apache.org/
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. Hbase — kosoHouHast 6a3a naHHBIX, peau3yromias nmapagurmy BigTable;

. Cassandra — BBICOKOIIPOM3BOAUTENIbHAS pacnpeaeieHnas key-value 6asa man-
HBIX;

. Z0ooKeeper — cepBHUC IS pacipeIeIEHHOTO XpaHEeHUsT KOH(PUTYpallid U CHH-
XPOHM3ALUN U3MEHEHUH 3TOW KOH(PUTypalnu;

. Mahout — 6ubIHOTEKa M ABMIKOK MAIIMHHOTO 00yUYEHHS Ha OOJIBIINX JaHHBIX.

OTnenbHO XOTeNoch Obl OTMETUTH IIpoekT Apache Spark, koTopslii mpencTaBiseT co-
00l JIBMKOK Ul pacrpenenéHHoi o0paboTku maHHbIX. Apache Spark oObdHO HMCIONB3yeT
kommoHeHTbl Hadoop, takue kak HDFS u YARN uist cBoeit paboThI, IIpH 3TOM caM B II0-
clie/iHee BpeMs cTail nomysspHee, yem Hadoop:

CpaBHMTb IMouckoBble 3anpocs v

apache spark

MowuckoBblit 3anpoc

apache hadoop

MowckoBbIv 3anpoc

[OuHamuka nonyrnAapHOCTH

v/ TNowck o HoBoCTSM IMporHoa

[IpakTnueckas 4acTb

VYcranoBka Hadoop na knacrep npu momomu Cloudera Manager

Panbire ycranoBka Hadoop mpencraBmsuia coboi JOCTATOYHO TSDKENOE 3aHITHE —
HY)XKHO OBLIO 10 OTACIbHOCTH KOH()UTYPUPOBATh KAKIYK MAalIMHY B KJIacTepe, CICIUTh 3a
TEM, YTO HHYETO HE 3a0BITO, AKKyPATHO HACTPAHUBATh MOHUTOPHHTH. C POCTOM IMOIYJISIPHO-
cru Hadoop mosiBunmcs kommanuu (takue kak Cloudera, Hortonworks, MapR), xotopsie
NPEIOCTaBISAIOT cOoOCTBeHHbIe cOopkn Hadoop u MomHble cpencTBa sl yIpaBICHUS
Hadoop-kiacrepom. B Hamiem 1ukie MarepuaaoB Mbl OyaeM mosb3oBathes coopkoit Hadoop
ot kommnanuu Cloudera.

Jli1st Toro uto0bl ycraHoBHTH Hadoop Ha cBoii KiacTep, HYXKHO MpOJeaTh HECKOIbKO
IPOCTHIX [IArOB:

1 Ckauarp Cloudera Manager Express Ha oiHy U3 MallidH CBOETO Kiactepa OT-
Ccroz1a,

2 [TpucBoUTH IpaBa Ha BHIMOJIHEHUE U 3aITyCTUTH;

3 CrnemoBaTh HHCTPYKIIUSIM YCTAaHOBKH.

KJ’IaCTCp JOJIZKCH pa6OTaTB Ha 0,[1HOI71 N3 NOAACPKUBACMBIX OIICPALMOHHBIX CHUCTECM
cemeiicta linux: RHEL, Oracle Enterprise linux, SLES, Debian, Ubuntu.

ITocne YCTAHOBKHU BbI IMOJTYYUTC KOHCOJIb YIPABJICHUSA KIACTCPOM, I'’I€ MOKHO CMOT-
pPETh YCTaHOBJIEHHBIE CEPBUCHI, JOOABIATH/YAANATh CEPBUCHI, CIEIUTh 3a COCTOSHHUEM KJa-
cTepa, peJakTUPOBaTh KOH(UTYpAIHIO KiIacTepa:


http://hbase.apache.org/
https://ru.wikipedia.org/wiki/BigTable
http://cassandra.apache.org/
https://zookeeper.apache.org/
http://mahout.apache.org/
http://spark.apache.org/
http://www.cloudera.com/content/cloudera/en/home.html
http://hortonworks.com/
https://www.mapr.com/
http://www.cloudera.com/content/cloudera/en/downloads/cloudera_manager/cm-5-4-7.html
http://www.cloudera.com/content/cloudera/en/downloads/cloudera_manager/cm-5-4-7.html

cloudera MaNager Home Clusters - Hosts Diagnostics ~ Audits Charts ~ Backup - Administration ~ F s O) _ Support~ & admin ~

1.5 hours preceding April 23, 2015, 11:39 PM PDT

Home status Al Heaith issues [(f]  Configuration EZZl ~  All Recent Commands Add Cluster
O Cluster 1 > Charts 30m 1h 2h 6h 12h 1d 7d 30d ™~
O iEHosts %70 Cluster CPU Cluster Disk 10

O 8 ACCUMULO16-1 > =T T e 1910

O @ FLUME-1 - R e

O H HBASE-1 = MNW\'MW

O [ HDOFS-1 -

O T@HIVE1 P mCluster 1, Host CPU Usage Across Hosts: 46.3% mTotal Disk Byt... 70.6K/s = Total Disk By... 91.2M/s
O ) HUE-1 -

® N = Cluster Network 10 HDFS 10

O & KAFKA-1 - o Y | i

O % KS_INDEXER-1 - 1aamis | \fi A l\ \ 4 " VO‘W}W ‘

@ 1 MAPREDUGE-1 - s i W Ll | /‘“/ ‘ SR MMM
O O NAVKEYTRUSTEE - R.. 204M/s =T R

o @ 00zEE-1 = - R 166M/s. Total Bytes Tr... 152M/s 96.3M/s

O  k SENTRY-1 - Running MapReduce Jobs Completed Impala Queries

QO 4%SOLR-1 = y

O <1SPARK_ON_YA. - ‘

O @ sQooP-1 =

O @ SQOOP_CLIEN... -

© ¥ YARN-1 o1 - = MAPREDUGE-1, Jobs Running 0 =IMPALA-1, Total Queries Across Impata Daemons 0.93
O {# ZOOKEEPER-1 -

Cloudera Management Service
© [ Cloudera Mana... =

Bostee mopobHO ¢ mporeccom ycranoBku Hadoop na kimactep npu momoriu cloudera
manager MO)XXHO 03HaKOMHTBCSI [0 CChUIKE B paszaene Quick Start.

Ecnu ke Hadoop miaHupyeTcs MCIoJIb30BaTh IS «IIOMPOOOBATh» — MOXHO HE 3aMO-
pavuBaThCsl ¢ MPHOOPETEHUEM JIOpOroro jkeiie3a M HacTpoiikoi Hadoop na HéM, a mpocto
CKayaTh NPEJHACTPOCHHYIO BUPTYaJIbHYIO MAILLIUHY 110 CCHUIKE U MOJIb30BaTHCS HACTPOEHHBIM
hadoop’om.

3amyck MapReduce nporpamm na Hadoop

Tenepp nokakem kak 3amyctutb MapReduce-zanauy na Hadoop. B kauectBe 3amaun
BOCIOJIBb3yeMcsl KiaccuueckuM npumepom WordCount, koTopelit ObuT pa3o0paH B MPeabIIy-
mei padore. /i TOro, 4roObl SKCIEPUMEHTUPOBATh HA PEATbHBIX JaHHBIX, IOATOTOMM ap-
XHB U3 CITy4ailHbIX HOBOCTEH ¢ caiita lenta.ru. CkadaTb apXxvB MOYHO I10 CCBUIKE.

Hanomuum ¢opMynupoBky 3agauu: uMmeercst Habop JokymMeHToB. HeobGxoaumo is
Ka)KJ0ro CJI0Ba, BCTPEUAIOILETrocsi B HAOOpe TOKYMEHTOB, IOCUUTaTh, CKOJIBKO pa3 BCTpeda-
€TCsl CIIOBO B Habope.

Pemenue:

Map pa3brBaeT JOKYMEHT Ha CIIOBa M BO3BpallaeT MHOKecTBO map (word, 1).

Reduce cymmupyeT BXOXKICHHSI KaXIOTO CJIOBA:

def map(doc):

for word in doc.split():

yield word, 1

def reduce(word, values):

yield word, sum(values)

Tenepp 3a7aua 3amporpaMMUpOBaTh 3TO PELIEHUE B BUJIE KOJA, KOTOPBIH MOXKHO Oy-
JIeT UCcIoIHUTH Ha Hadoop u 3amycTuTs.

Cnoco6 Nel. Hadoop Streaming

Cawmprit mpocroii cnoco6 3amyctuts MapReduce-nporpammy Ha Hadoop — Bocmomnb-
30BathCs Streaming-untepdeiicom Hadoop. Streaming-untepdeiic mpemnonaraer, 4to Map u
reduce peaan30BaHbI B BHJIE IPOrpaMM, KOTOPbIE NPUHUMAIOT AaHHbIe ¢ Stdin 1 BBIIAIOT pe-
3ynbTat Ha Stdout.

IIporpamma, koTopast HcroyiHsAeT (YHKIHMIO Map Has3biBaeTcs mapper. [Iporpamma,
KOTOpas1 BBIIIOJHACT reduce, Ha3bIBACTCS, COOTBETCTBEHHO, reducer.


http://www.cloudera.com/content/cloudera/en/downloads/cloudera_manager/cm-5-4-7.html
http://www.cloudera.com/content/cloudera/en/downloads/quickstart_vms/cdh-5-4-x.html
http://habrahabr.ru/company/dca/blog/267361/
http://habrahabr.ru/company/dca/blog/267361/
http://lenta.ru/
https://www.dropbox.com/s/opp5psid1x3jt41/lenta_articles.tar.gz
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Streaming unTepdeiic mpennonaraeT MO yMOJIYaHUIO, YTO OJHA BXOJISINAs CTPOKA B
mapper wiu reducer CooTBETCTBYET OHOM BXOIAIIEH 3amucy A1 map.

BeiBog mapper’a nomnamaer Ha Bxoj reducer’y B Bujie map (K4, 3HAYCHHUE), TPU
3TOM BC€ Mapbl COOTBETCTBYIONINE OJTHOMY KIIIOUY:

. [apanTupoBanHO OyayT 00paboTaHbl OHUM 3amyckoM reducer’a;

. BynyT nmomansl Ha BX0J moapsi/ (TO €CTh e oauH reducer oopabarbiBaeT He-
CKOJIBKO Pa3HBIX KITIOYEH — BXOJ] OyIeT CrpYyNIHUPOBAH 10 KIIOTY).

Wrak, peanmuzyem mapper u reducer ua 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))

JlanHble, KOTOpbIe OynmeT oOpabartsiBath Hadoop momkHbl xpanuthes Ha HDFS. 3a-
Tpy3UM Hamm cTaTtbu U moyioskuM Ha HDFS. [l 3TOr0 Hy)XHO BOCTIONB30BaTHCS KOMaHIOH
hadoop fs:

wget https://www.dropbox.com/s/opp5psid1x3jt41/lenta_articles.tar.gz

tar xzvf lenta_articles.tar.gz

hadoop fs -put lenta_articles

Yrtumura hadoop fs MOoAACPIKUBACT 00IBIIOE KOJIMYECTBO METOOO0B IJIs1 MaHI/IHYJI}ILII/Iﬁ
¢ (haiisIoBOM cHCTEMOM, MHOTHE M3 KOTOPBIX OJWH B OJHH MOBTOPSIOT CTAHJAPTHHIE YTUIUTHI
linux. HO,Z[p06HCC ¢ €€ BO3MOKHOCTSIMH MO>KHO 03HAKOMUTLCS IO CCHIJIKE.

Teneps 3amyctum Streaming-zamgaqy:

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

-input lenta_articles\

-output lenta_wordcount\


https://hadoop.apache.org/docs/current/hadoop-project-dist/hadoop-common/FileSystemShell.html
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-file mapper.py\

-file reducer.py\

-mapper "python mapper.py"\

-reducer "python reducer.py”

YTunura yarn ciyXutT i 3allycKa M YHpPaBJIEHUS Pa3IMYHbIMU NPUIIOKEHUSIMU (B
ToM umciae map-reduce based) ma xmacrepe. Hadoop-streaming.jar — 3To kak pa3 oauH H3
IPUMEPOB TAaKOr'0 Yarn-rmprIoxXKeHus.

Janpiie uayT napaMeTphl 3amycKa:

. Input — manka ¢ KCXOIHBIMHU JTaHHBIMHU Ha hdfs;

. output — manka Ha hdfs, Kkyma Hy»XHO MOIOKHUTE PE3yIIbTAT;

. file — ¢aitnbl, KOTOpBIE HY)KHBI B TIpoLiecce padboThl Map-reduce 3amauu;

. mapper — KOHCOJIbHas KOMaH[a, KOTopas OyaeT HCIOb30BaThCs IS Map-
CTaJIvu;

. reduce — KOHCOJIbHAs KOMaHIa KOTopas OyJeT HCIoJb30BaThes s reduce-
CTa VM.

Ilocme 3aIlyCKa B KOHCOJIM MOKHO 6y,I[eT YBUACTH IIPOrp€CC BBIIIOJIHECHUA 3aJadn U

URL anst mpocMoTpa Oosee neTanbHONH HHPOPMALIUK O 3a7ade.
«% Applications Places System @& & o) =2 gL SatOct 3, 1:28 AM cloudera

£ cloudera@quickstart:~/Downloads
File Edit View Search Terminal Help
[cloudera@quickstart Downloads]$ yarn jar /usr/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"

15/16/63 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/streamjob4927104235339879650.jar tmpDir=null
15/16/63 01:28:14 INFO client.RMProxy: Connecting to ResourceManager at /0.0.0.0:8032

15/10/63 01:28:14 INFO client.RMProxy: Connecting to ResourceManager at /0.0.0.0:8032

15/10/63 01:28:16 INFO mapred.FileInputFormat: Total input paths to process : 20

15/10/03 01:28:16 INFO mapreduce.JobSubmitter: number of splits:20

15/16/63 01:28:17 INFO mapreduce.JlobSubmitter: Submitting tokens for job: job 1443859552117 0002

15/16/03 ©1:28:17 INFO impl.YarnClientImpl: Submitted application application 1443859552117 0002

15/16/63 01:28:17 INFO mapreduce.Job: The url to track the job: http://quickstart.cloudera:8088/proxy/application 1443859552117 0002/
15/10/63 01:28:17 INFO mapreduce.Job: Running job: job 1443859552117 0002 /V

URL ona
TPEeKuUHra

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

B unrepdeiice nocrynaom no sromy URL MoxHO y3HaTh OoJiee AeTanbHbI cTaTyc

BBITTOJIHEHUS 3a7a4H, TIOCMOTPETH JIOTH KaXKJIOTO MaIllepa U peapiocepa (4TO 04eHb MOJIE3HO
B Cllyyae yMaBILIUX 3aj]a4).
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MapReduce Job job_144... x | <&
€ @ quickstart.cloudera v wE8 3§ & 0 =

Cloudera Hue [jHadoopv [iHBasev [dilmpalav [EdSparkv { !Solr Oozie Cloudera Manager Getting Started

SOUI= (a(a(a{u( VIAPREUULE JUW JUU_144000JJJL1L/_UUUL =

» Cluster Job Overview
» Application Job Name: streamjob4927104235339879050.jar
~ Job State: RUNNING
Overview Uberized: false
Counters. Started: Sat Oct 03 01:28:28 PDT 2015
Configuration Elapsed: 1mins, 18sec
Map tasks
Reduce tasks ApplicationMaster
AM Logs Attempt Number Start Time Node Logs
» Tools 1 Sat Oct 03 01:28:20 PDT 2015 quickstart.cloudera:8042 logs
Task Type Progress Total Pending Running Complete
Map 20 2 5 6
Reduce x (o} X o
Attempt Type New Running Failed Killed Successful
Maps 9 ] 0 [} 6
Reduces [*} ik 0 0 0
@ MapReduce Job job_14... | @ Software Update cloudera@quickstart:... @ ]

Pe3ynbrar paboTHI MOCIE yCIEeNTHOro BEITIOTHEHMS cKiansiBaercs Ha HDFS B mamnky,
KOTOPYIO MBI yKa3anu B mosie output. [IpocmotpeTs €€ comeprkaHnne MOXKHO MPU MOMOIIU KO-
manb1 «hadoop fs -Is lenta_wordcounty.

CaM pe3ynpTaT MOXKHO MOJIYYUTh CIETYIOIUM 00pa3zoMm:

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

c 41
4TO 43
Ha 82
u 111
B 194

Komanma «hadoop fs -text» Beiaaér comepKuMoe Mmankud B TeKCTOBOM Buje. OTcopTH-
pyeM pe3ysbTaT MO KOJUYECTBY BXOXKACHHI ¢10B. Kak U 0%KHIaI0Ch, CaMble YacThie CIIOBA B
S3BIKE — MTPEJIOTH.

Crioco6 Ne2

Cawm 1o cebe hadoop Hanucan Ha java, 1 HaTUBHBIN HHTepdeiic y hadoop-a Toxe java-
based. ITokaxxeM, Kak BBITJSLIUT HATUBHOE javVa-TIpUIIOsKeHHe st wWordcount:

import java.io.lOException;

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.FilelnputFormat;
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);
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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.nasMoreTokens()) {
word.set(itr.nextToken());
context.write(word, one);

k
k
k

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();
}
result.set(sum);
context.write(key, result);

¥
k

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

FilelnputFormat.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 JienaeT abCOIFOTHO TO YK€ caMoe, 4To Haml mpumep Ha Python. Msr co3na-
ém kiaccel TokenizerMapper u IntSumReducer, naciaenys ux ot kmaccoB Mapper u Reducer
cooTBeTcBeHHO. Kiacchl, nmepenaBaeMpie B KaueCTBE MapaMeTPOB MIa0JI0HA, YKA3bIBAIOT THIIBI
BXOJHBIX W BBIXOAHBIX 3HaueHwi. HatuBubeiit APl mompaszymeBaer, uro (QyHKImu map Ha
BXOJI MOa&TCs mapa Kirod-3HaueHue. [1oCKoNbKy B HalleM ciydae KJIrodY MyCTOi — B Kade-
CTBE THIIa KJTF0Ya MbI onpeaessieMm mpocto Object.

B merone Main mbl 3aBogum mapreduce-3amauy u onpesesnseM e€ mapaMeTpbl — UM,
mapper u reducer, myts 8 HDFS, rie HaxoasTcs BXOHBIE JaHHBIE U KY/a IMOJIOKUTh PE3YIlb-
TarT.
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JIns koMmwisinuy Ham noTpedyrotest hadoop-oBckue OnOIMOTEKHU. S UCIIOIB3YIO JUIS
coopku Maven, mias koroporo y cloudera ects penosuropuii. MTHCTPYKIIMHU 1O €r0 HACTPOMKE
MOYKHO HaWTH 1O ccbuike. B uTore daitm pom.Xmp (KOTOpbIi HCmoib3yeTcs maven’ oM uis
ONUCaHMsI COOPKH MPOEKTA) Y MEHS HOJTYIHIICS CIICTYFOIINiA):

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

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

xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="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>

CoOepéM IpOEKT B jar-maker:

mvn clean package


http://www.cloudera.com/content/cloudera/en/documentation/core/latest/topics/cdh_vd_cdh5_maven_repo.html

33

[MTocne cOopku mpoekTa B jar-(aii 3amyck MpOMCXOAUT MOX0XKUM 00pa3oM, Kak U B
cirydae Streaming-untepgeiica:

yarn jar wordcount-1.0-SNAPSHOT .jar WordCount

JlokuaaeMcst BBITIOJIHEHHS M IPOBEPSIEM PE3YIIbTAT:

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

c 41
4TO 43
Ha 82
u 111
B 194

Kak HeTpymHo moragaThCsi, pe3ysbTaT BHITIOJHEHHS HAIErO HATHBHOTO MPHIIOKCHHUS
COBIAJIACT C PE3yJabTaTOM Streaming-mpuiioKeHus, KOTOPOEe MbI 3allyCTHIM HPEAbIIYIIIAM
CIIOCOOOM.

Pesrome

Mps1 paccmotpenu Hadoop — nmporpaMMHBIi CTEK J1jisi paOOThI C OOJBIIUMHE JTAHHBIMHU,
onucaau mporecc ycranopku Hadoop na mpumepe muctpubyrtuBa cloudera, mokasanu, kak
nucaTh Mmapreduce-nporpammel, UCIob3ys Streaming-unrtepdeiic u HatuBHbl APl Hadoop’a

[TpakTrueckas padora Ne 4
[Tpuemsl u cTpareruu papadotku MapReduce-npunoxenunit

[ens paboTs

PaccmoTtpeTs pa3nuuHbie TPUEMBI, KOTOPHIE MO3BOJISIIOT Y((EKTHBHO HCIIOIH30BAThH
MapReduce nns pemeHus: mpakTHUECKHUX 3ajad, a TaKKe HU3Y4UTh HEKOTOPbIE OCOOCHHOCTHU
Hadoop, koTopbie TO3BOJISIOT YIPOCTUTH Pa3padOTKy WU CYIMIECTBEHHO YCKOPHUTH BBIITOJIHE-
Hue MapReduce-3a1aun Ha Kinacrepe.

3anauu

0 paccMOTpEeTh MaTTEPHBI U MIPUEMbI pelieH s 3a1a4 npu nomoui MapReduce,

O U3Y4HTh, Kak 00beanHsITh MapReduce-3a1aun B 1I€TIOYKHU U jOIn-UTh JIOTH T10
KITIOYYy.

Xonx PaGorer

Map only job

Kak mb1 momuum, MapReduce cocrout u3 cramuit Map, Shuffle u Reduce. Kak npa-
BUJIO, B MPAKTHUECKUX 3ajauax camMod TsDkEIod okaswiBaeTcs craaus Shuffle, Tak kak Ha
ATOU CTaJNH MPOUCXOJUT COPTUPOBKA AaHHBIX. Ha camom nene cymiecTByeT psij 3aiad, B KO-
TOPBIX MOKHO OOOWTHCH TOJBKO cTaguelt Map. Bot nmpumeps! Takux 3a1ay:

. OunpTpanus gaHHBIX (Hanpumep, «Haiitm Bce 3amucu ¢ IP-ampeca
123.123.123.123» B morax web-cepsepa);

. [Ipeobpa3oBanue AaHHBIX («Y IATUTh KOJOHKY B CSV-JIOTax»);

. 3arpy3ka M BBITPY3Ka JaHHBIX U3 BHEITHETO UCTOYHUKA («BCTaBUTH BCe 3amu-

CH U3 JIoTa B 0a3y JaHHBIX)).
Takue 3amaun perratorcst npu nomor Map-Only. Ipu cozpanuu Map-Only 3axaun B
Hadoop nyxHO yka3aTh HysIeBoe KoauuecTBo reducer’os:
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map()

C

map()
map()

map()

NP U
Output

map()

Map Only Job

[Tpumep koudwurypaiuu map-only 3aga4uu Ha hadoop:

Native interface

Hadoop Streaming Interface

VYka3arh HyJIEBOC KOJIMUYECTBO PEAbIOCEPOB IpH KOHHUryparuu job’a:

job.setNumReduceTasks(0);

bonee pa3BépHyTHIN IPUMED MO CCHUIKE.

He yka3piBaeM penbrocep U yKa3blBaeM HYJIEBOE KOJIMYECTBO pesibiocepoB [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 camom nene mMoryt ObITH OYeHb mMoJie3HBIMU. Hampumep, B 1urat-
dopme Facetz.DCA st BbISBICHHS XapaKTEPUCTHK MOJIb30BATENEH MO UX MOBEIACHHUIO HC-
MOJI3yeTCS UMEHHO OJUH OO0JbIIoi Map-only, Kakaplii marmrmep KOTOpOro NMPUHUMAET Ha
BXOJI ITOJIb30BATEIS M HA BBIXOJ] OTIAET €ro XapaKTePUCTUKH.

Combine

OO6bIyHO camast TshkEmast CTaaus MpH BeimoaHeHnn Map-Reduce 3agauu — 310 cTaaus
shuffle. [TporcxoauT 3TO MOTOMY, YTO MPOMEKYTOUYHBIC PE3YJIbTATHI (BHIXO Mapper’a) 3amu-
CBIBAIOTCSI HA JIUCK, COPTHPYIOTCS U MepeaaroTcs mo cetd. OJHaKo CyIIECTBYIOT 3aJaud, B
KOTOPBIX TaKOEe TIOBEJICHUE KaKeTCs HE OYeHb pasyMHBIM. Hampumep, B TOW ke 3ajade mojI-
cuéTa CIIOB B JOKYMEHTaX MOXHO MPEIBAPUTEIHHO MPeaarperupoBaTh pe3yabTaThl BBIXOIOB
HECKOJIBKUX Mapper’os Ha oxHoM y3ie Mmap-reduce 3amaum, u mepemaBaTh Ha reducer yxe
IPOCYMMHPOBAHHBIC 3HAYCHHUS 110 KaXKAO0W MaIlIUHE.


http://unmeshasreeveni.blogspot.ru/2014/05/map-only-jobs-in-hadoop.html
http://facetz.net/
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Combine. Bzsmo no ccoiixe

B hadoop a1t 3TOro MOXHO OIpeaeInTh KOMOMHUPYIONIYIO () YHKIIHIO, KOTOpast OyaeT
oOpabatbeiBaTh BBIXOJ uacTH Mapper-oB. KomOunupyromas ¢(yHKIUS OYEHb I[OXO0Xa Ha
reduce — oHa MpPUHUMAET HA BXOJ] BBIXOJ YaCTH mapper’oB M BBIIAET arperupoBaHHBINA pe-
3yAbTAT I 3THX MappPer’oB, MO3TOMY O4YeHb 4yacTo reducer MCrmoib3yloT U Kak combiner.
Baxnoe ormimune ot reduce — Ha KOMOMHUPYIOUIYIO (YHKIMIO MOMAAAI0T HE BCE 3HAYCHMUS,
COOTBETCTBYIOIIIME OJTHOMY KITFOUY.

bonee toro, hadoop He rapaHTHpyeT TOro, 4TO KOMOMHHpYIOIAas (QYHKIHUS BOOOIIE
OyzeT BbIMIOJIHEHA il Bbixoaa mapper’a. [lostomy xomOunHupyroomas (QyHKIMsS HE BCeraa
IPUMEHHUMA, Hall[pUMeEp, B CiIydae MOMCKAa MEIUAHHOTO 3HAUYEHHUs 110 Kitouy. TeM He MeHee, B
TeX 3a/lavyax, rie KOMOMHUpYyomas GyHKINUS TPUMEHUMa, €€ UCTIOIb30BaHUE TMO3BOJISET J10-
OUTHCSI CYIIECTBEHHOIO TIPUPOCTA K CKOpoCcTH BhimoinHenus: MapReduce-3anaun.

Hcnone3oanue Combiner’a na hadoop:

Native Interface

Hadoop streaming

[Tpu koHpurypamuu job-a ykasate kiacc-Combiner. Kak npaBuiio, oH coBIaiaeT ¢
Reducer:

job.setMapperClass(TokenizerMapper.class);

job.setCombinerClass(IntSumReducer.class);

job.setReducerClass(IntSumReducer.class);

B mapamerpax koMaHJHOW CTPOKM yKa3aTh Komanay -combiner. Kak mpasuio, 3ta
KOMaHj1a COBIaaeT ¢ Komanaoit 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"\

Henmouku MapReduce-3axau

beiBaroT cuTyanuu, Koria JUIsS perieHus 3amaud ogHuM MapReduce He 00OWTHCH.
Hampumep, paccMOTpUM HEMHOTO BHaOM3MEHeHHYK 3amady WordCount: umeercss Habop
TEKCTOBBIX JOKYMEHTOB, HEOOXOAUMO MOCYUTATh, CKOJIBKO OB BCTpeTuiock oT 1 mo 1000
pa3 B Habope, ckoibko citoB oT 1001 mo 2000, ckomsko ot 2001 no 3000 u Tak manee.

Jlns pemenuns Ham notpeOyetcs 2 MapReduce job’a:

1 Bugonsmenénnniii Wordcount, KOTOpBIi 1S KX I0TO CJI0Ba PaCCUMTAET, B Ka-
KO M3 UHTEPBAJIOB OHO IONAJIO;


http://www.admin-magazine.com/HPC/Articles/MapReduce-and-Hadoop
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2 MapReduce, moacuuThIBarOIINi, CKOIBKO pa3 B Beixoje nepsoro MapReduce
BCTPETHIICS KKl U3 HUHTEPBAJIOB.

Pemienue Ha nceBAOKO/IE:

#mapl

def map(doc):

for word in doc:

yield word, 1

#reducel

def reduce(word, values):

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

#map?2

def map(doc):

interval, cnt = doc.split()

yield interval, cnt

#reduce2

def reduce(interval, values):

yield interval*1000, sum(values)

Jlist Toro, 94ToOBI BRIOJIHUTE HOceaoBarenbHocTs MapReduce-3amau va hadoop, mo-
CTAaTOYHO IMPOCTO B KAYCCTBC BXOAHBIX AAHHBIX JISA BTOpOI71 3ala4i yKa3aTb MaIlKy, KOTOpas
ObLIa YKa3aHa B Ka4C€CTBC OUtpUt JJIA HepBOﬁ H 3aITyCTUTDh UX I10 OUCPCAU.

Ha npaxrtuke nenoukun MapReduce-3agad MoryT mpencraBisth coOOH JOCTaTOYHO
CJIOKHBIC ITOCICAOBATCIbHOCTH, B KOTOPBIX MapREdUCE-Saﬂa‘II/I MOTr'yT OLITH INOAKJIFOYCHBI
KAaK ITOCJIEI0BATEIIbHO, TAK U MAapaJUIEIbHO APYT Apyry. Jid ynpoleHus ynpaBieHus TAaKUMU
IJIaHaMH BBIINIOJIHCHUS 3a4aY CYIICCTBYIOT OTACIIbHBIC HHCTPYMCHTBI TUIIA oozie n |U|g|

MapReduce 1 .| MapReduce 4

1 MapReduce 3 3| MapReduce 6

MapReduce 2 | MapReduce 5

Ipumep yenouxu MapReduce-zaoau.

Distributed cache

BaxubsiM Mexanu3mom B Hadoop siensiercs Distributed Cache. Distributed Cache mos-
BOJISICT J00aBIATh (aiiibl (HanmpHMep, TeKCTOBbIe (ailiibl, apXHBHI, jar-haiabl) K OKpyKe-
HHIO, B KOTOpPOM BhInoHsiercs MapReduce-3anaya.

MosxHo n00aBnsTh Qaiinbl, Xpausuecss Ha HDFS, nokanbHble Qaiinbl (ToKambHbIE
JUTSL TOW MAIIMHBI, C KOTOPOU BBITIONHSETCS 3aIyCK 3a7add). Yke ObLIIO HEesIBHO TMOKa3aHo,
kak ucnosr3oBath Distributed Cache Bmecte ¢ hadoop streaming: moGariisisi uepes3 OIMIHIO -
file daitner mapper.py u reducer.py. Ha camom jiene MOXXHO 100aBIIsATh HE TOJIBKO Mapper.py
u reducer.py, a BooOIie MpOU3BOJIbHBIE (aiiiibl, U MOTOM I0JIb30BaThCS UMHU KaK OyATO OHH
HAXOJATCS B JIOKAJTHHOW TaIKe.

Hcnonb3oBanue Distributed Cache:

Native API

l[xongueypayus Job’a

JobConf job = new JobConf();

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

job);
DistributedCache.addCacheArchive(new URI(*"/myapp/map.zip", job);


http://oozie.apache.org/
https://github.com/spotify/luigi
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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 ucnonvzosanus 6 Mmapper-e:

public static class MapClass extends MapReduceBase

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

private Path[] local Archives;

private Path[] localFiles;

public void configure(JobConf job) {
Il nonyuaem ksuwuposannvle danmvie U3 apxueos
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 I0Exception {
Il ucnonvzyem dannvie mym
...
...
output.collect(k, v);

Iy
¥

Hadoop Streaming

#nepeuunciseM (aiibl, KoTopble HeoOxoaumo nobauth B distributed cache B mapa-
metpe —files. [Tapamerp —files momkeH uaTh mepe APyrumMu mapaMeTpamy.

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' \

IIpUMeEp UCIIOIB30BaHUA:

import sys

#pocTo untaeM (aiiyn U3 JIOKAJIbHOW MaIrKu

data = open(‘'some_cached_data.txt").read()

for line in sys.stdin()

#processing input

#use data here

Reduce Join

Te, kTo MpuUBBIK pabOTaTh C PENALMOHHBIMU 0a3aMM, YaCTO MOJB3YIOTCS OYEHb y/100-
HOI1 oneparueii JOiN, MO3BOJISIOIIEH COBMECTHO 00paboTaTh COAepIKaHNE HEKOTOPBIX TaOIHII,
00BeAMHNB UX 0 HEKOoTOpoMy Kitouy. [Ipu pabote ¢ 6onbIIMMU TaHHBIMU Takas 3ajia4a To-
K€ MHOT'1a BO3HUKACT. PaCCMOTpI/IM CJ'IC,I[y}OH_[I/Iﬁ IpuMep:

Nmerotcs noru 1syx Web-cepBepOB, Ka)KbII JIOT UMEET CIICTYIOIINI BHUI:

\t\t.

[Ipumep kycouka Jiora:

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

HeobOxomumo mocuutath 1uist kaxkaoro IP-ampeca Ha kakoit u3 2-x cepBepoB OH 4Haile
3axonui. Pe3ynbTar nqommxkeH ObITh MPEACTaBICH B BUJE:

\t. [Ipumep vactu pe3yabTara:
178.78.82.1  first

126.31.163.222 second
154.164.149.83 second
226.74.123.135 first

K coxainenuto, B OTJIMYKE OT PEISIIIMOHHBIX 0a3 TaHHBIX, B 00IIEM ciydae o0beInHe-
HUE JBYX JIOTOB IO K04y (B JaHHOM ciydae — no IP-aapecy) mpencraBisier coOoii mocra-
TOYHO TSDKENYIO ONEpanuio M perraercs npu momoimu 3-x MapReduce u marrepua Reduce
Join:

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

Mr 3, Map: identical

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

result

Obwas cxema ReduceJoin

ReduceJoin paboTtaeT ciaeayronmm oopa3om:
Ha kaxxipIii M3 BXOJHBIX JIOTOB 3amyckaercs otaenbHbiii MapReduce (Map only), mpeo6-
pa3yomuii BXOJHbIE JaHHBIE K CIICAYIOIIEMY BHILY:
key -> (type, value)
e key — 310 K04, MO KOTOPOMY HY)KHO OOBEIUHSTH TAONHIBI, TYPE — THIT TaOIHIIbI
(first mmm second B Hamiem ciydae), a Value — 3to Jr00bIe TOMONHUTEIbHBIC NaHHbIC,
NPUBSI3aHHBIE K KITIOUY.
Beixonpt 06oux MapReduce nmomatorcst Ha Bxon 3-my MapReduce, koTopslii, COOCTBEHHO,
U BhIMONIHsAET 00beuHeHne. Dtor MapReduce coxepskut mycroit Mapper, KoTopslii mpo-
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CTO KomupyeT BXozaHble manHbie. [anbine shuffle packmanpiBaeT nanHbIe 1O KiOYam U
noaéT Ha BXOJ peblocepy B BHUJIE:
key -> [(type, value)]

BaxxHo, 4TO B 3TOT MOMEHT Ha peaplocep MOMagaloT 3anucu U3 000MX JIOTOB U MPH
3TOM 110 TOJI0 tYPe MOXKHO MIACHTU(UIIMPOBATH, U3 KAKOTO U3 JABYX JIOTOB IONAN0 KOHKPET-
HO€ 3HaueHue. 3HAYUT JaHHBIX JOCTATOYHO, YTOOBI PEIIUTh MCXOAHYIO 3aJauyy. B Hamem
cirydae reducere mpocro JIOJDKEH MOCYHMTATh Ul KaXIOro KIFoua 3aluceid, ¢ Kakum type
BCTPETUIIOCH OOJIbIIIE U BEIBECTH 3TOT type.

MapJoin

ITarrepn ReducelJoin onmceiBaeT o0OMIHiA Clydait 00bEAMHEHHUS ABYX JOTOB 10 KJIHOYY.
OpnHako ecTb YacTHBIM Ciyd4ail, Ipu KOTOPOM 3a7adyy MO>KHO CYIIECTBEHHO YIPOCTUTHh U
YCKOPUTH. DTO ciy4ail, Ipu KOTOPOM OJHMH U3 JIOTOB UMEET pa3Mep CYIIECTBEHHO MEHbILErO
pasmepa, uem Apyroi. PaccMoTpum cienyroniyro 3aaady:

Nmerotes 2 nora. IepBrlit gor comep:kut jor Web-cepBepa (Takoi e Kak B IPE/IbI-
nymiei 3anade), Bropoid daitn (pazmepom B 100k6) comepxkut coorBerctBue URL-> Tematu-
ka. [Ipumep 2-ro ¢aiina:

/toyota.php  auto

[football/spartak.html sport

[cars auto

/finances/money business

s kaxxnoro IP-anpeca HEOOX0IMMO pacCcYUTaTh CTPAHUIIBI KAaKOW KaTEropuu C JaH-
Horo |IP-aipeca 3arpyskaimnch yarie BCEro.

B sTOM citydae Ham Toke HEOOXOAUMO BBIIOJIHUTE JOIN 2-x jtoros mo URL. Oxnako B
3TOM clly4ae HaM He o0si3aTenbHO 3amyckath 3 MapReduce, Tak kak BTOPO# JIOT MOJHOCTHIO
BJIe3eT B mamsTh. [y TOro, 4ToOBI pemmTh 3aaa4y npu nomomm 1-ro MapReduce, mbr Mo-
’eM 3arpy3uth Bropoii jor B Distributed Cache, a npu unuimanuzanuu Mapper’a npocto
CUHTATh €r0 B MMAMSATH, ITOJIOKUB €T0 B CII0OBaph -> topic.

Jlanee 3afaya pemaeTcs CleAyOIUM 00pa3oM:

Map:

# HAXOAUM TEMATHKY Ka)KJIOW U3 CTpaHMI] IEPBOTO Jora</em>

input_line -> [ip, topic]

Reduce:

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

Reduce mony4aer Ha BXOA Ip M CHHMCOK BCEX TEMATHK, MPOCTO BBIYUCIISAET, Kakas M3
TEMaTUK BCTPETUJIACh daiie Bcero. Takum oOpa3oMm 3amaya perieHa npu mnomoiu 1-ro
MapReduce, a codctBeHHO JOIN BOOOIE MPOUCXOAUT BHYTPU MAp (O3TOMY eciu Obl He
HY)KHa ObLIa JIOTIOJHUTENBHAS arperanus 1o K4y — MOXHO 0buto O0b1 o0oiituce MapOnly
job-om):
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Inputl

v

Input2 (distributed cache)

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

output

Cxema pabomer MapJoin

Pesrome

MpsI paccMOTpeNny HECKOJIbKO MATTePHOB M MPUEMOB pEIICHHs 3a7ad MPH MOMOIIU
MapReduce, nokasanu, kak o0beauuaTh MapReduce-3agauu B emOYKy U JOIN-UTH JIOTH IO
KITIOYYy.

IpakTuueckas padora Ne 5 Hbase

Lens paboThI

W3yuuth unctpyment Hbase u ncnonbp3oBath €ro B Ka4eCTBE OCHOBHOTO XPaHHIIUIIA
CBIPBIX JIaHHBIX.

3amaun

O N3yuuts Mozens ganHbx Hbase;

O PaccmotpeTs mogep:kuBaeMble onepaliui U apXuTeKTypy

0 W3yuuth kounenmuto BigTable;

Xox PaboTsl

Kro u 3auem npuayman Hbase

Kak o0b1uHO — HauHEM ¢ ucTopuu Bompoca. Kak u MHOTHE Apyrue mpoeKThl u3 00ma-
ctu BigData, Hbase zapoaunace w3 KoHIENIUK KOTOpas Obliia pa3paboTaHa B KOMITAHHH
Google.

OObrunbIe (aityipl JOBOJBHO HEIUIOXO MOAXOMST ISl TAKETHOW 00pabOTKU JaHHBIX, C
UCroyb30BaHueM napaaurmel MapReduce.
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C npyroi#t cropoHbl HH(GOPMALMIO XpaHAIIyIoca B ¢ailiax JOBOJBHO HEyHoOHO 00-
HOBJIATh; Palibl TaKKe JUIIEHB BO3MOXXHOCTH MPOM3BOJIBHOTO Aoctyna. s ObicTpoil u
y1o0HOM pabOThl C MPOM3BOJBHBIM JOCTYIOM ecTh Kiacc Nosql-cucrem tuma key-value
storage, Takux kak Aerospike, Redis, Couchbase, Memcached. Onnako B 00bIYHO B 3THX CH-
CTeMax O4YCHb HEeyJ00Ha makeTHas oOpaboTka maHHbIX. Hbase npencrasisier u3 ceOs MOMBIT-
Ky OOBEIMHEHHUS yI00CTBA MAaKeTHOM 00pabOTKH M y100CcTBa OOHOBJICHHS M IMPOU3BOJIBLHOTO
JIOCTyTA.

[TakeTHas 06paboTKa Vs MPOMU3BONbHbIN AOCTYN

Key-Value @ redis
XpaHHJIAIIA

HBASE

Daitnm

~ ;!

Vnoberso nakerHoit 0dpaborky

Voberso obHOBICHUS H
[IPOM3BOJIFHOIO HOCTYIIA

Mogaens naHHBIX

Hbase — sto pacmpeneneHHas, KOJIOHOYHO-OPUECHTUPOBAHHAS, MYJIbTHBEPCHOHHAS
0aza THIIA «KJII0Y-3HAYCHUEY.

JlaHHBIC OpraHU30BaHbI B TAOJHUIIBI, IPOMHICKCUPOBAHHBIC TIEPBUYHBIM KJIFOUOM, KO-
topeiii B Hbase HaseiBaetcs RowKey.

st kaxxmoro ROWKey kimroua MOXET XpaHUTHCS HEOTpaHUYEHHBI Ha0op aTpuOyToOB
(MU KOJIOHOK).

KonoHkM opraHM30BaHHBI B TPYIIIBI KOJOHOK, Ha3biBaeMbie Column Family. Kak mpa-
B0 B oxHy Column Family o0beuHSIOT KOJIOHKH, AJIsl KOTOPBIX OJAWHAKOBBI MATTEPH HC-
TIOJIb30BaHUS ¥ XPAHCHHUSI.

JIns kaxaoro arTpuOyTa MOXET XPaHHTHCS HECKOJIBKO Pa3iIM4HbIX Bepcuil. Pa3Hble
BEPCHH UMEIOT pa3HbIi timestamp.

3anucu Quznvecku XpaHaTcs B oTcopTHpoBaHHOM 1o RowKey nopsinke. Ilpu stom
JIaHHBIE COOTBETCTBYMOMIIME pazHbiM Column Family xpansTcst oTenbHO, 94TO O3BOJISET MPH
HEOOXOIMMOCTH YHTATh JaHHBIE TOJIBKO M3 HY)KHOTO CEMENCTBA KOJIOHOK.

[Tpu ymanenun onpeaenéHHOTo aTpuOyTa PU3UIECKU OH Cpaszy He yJalsIeTcs, a JIUIIb
MapKHpyeTcsl CrelranbHbM (uiaxkkoM tombstone. dusmnyeckoe ynalieHne JaHHBIX MPOH30¥-
JIeT TI03e, TPH BhIMOTHeHUH onepaiuu Major Compaction.

ATpuOYTHI, TPUHAJICSKAIINE OJHOW TPYIIE KOJOHOK U COOTBETCTBYIOIIME OIHOMY
KJTF0Uy (U3HYECKH XPAHATCS KaK OTCOPTHPOBAHHBIN CUCOK. JIF000i aTpuOyT MOXKET OTCYT-
CTBOBATh WJIM MIPUCYTCTBOBATH ISl KQXKIOTO KJII0Ya, IPU ITOM €CJI aTPUOYT OTCYTCTBYET —
9TO HE BBI3BIBACT HAKJIAJHBIX PACXOJI0B HA XPAHEHHE TYCThIX 3HAYCHUI.

Cnmcok M Ha3BaHUS TPYNI KOJOHOK (PUKCHUPOBAaH M MMEET YeTKylo cxemy. Ha ypoBHe
IPYIIBI KOJIOHOK 3a/Ial0TCsl Takke mapamerpbl kak time to live (TTL) u makcuManbHOE KO-
YeCTBO XpaHUMBIX Bepcuil. Ecnu pasnunia mexxay timestamp st onpeneneHHO BEpCUU U Te-
KyIIUM BpeMeHeM Oombiie T L — 3anuch nomedaercs K yaaneHuto. Ecnu komudecTBo Bep-


http://www.aerospike.com/
http://redis.io/
http://www.couchbase.com/
https://memcached.org/
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CHIA TSt ONIPEACTIEHHOTO aTpuOyTa MPEBBICUIIO MAKCUMAIIbHOE KOJIMYECTBO BEPCUI — 3aIkCh
TaKXe IMOMEeYaeTCs K yIaJICHHIO.

ColumnFamily1 ColumnFamily2

4

Monens ganubix Hbase MoxHO 3aIOMHHTH KaK COOTBETCTBUE KITIOY 3HAUCHHE:

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

[TonnepxuBaemplie onepauuu

Crricok mojyiepkuBaeMbix onepanuii B hbase Becbma mpoct. IogaepxuBatorcst 4 oc-
HOBHBIC OTIepaIUu:

— Put: no6aButs HOBYIO 3amuch B hbase. Timestamp 3Toit 3amucu MOXeT ObITh 3aaH
pyKamH, B IPOTUBHOM CJIydae OH OyJIeT yCTAaHOBJICH aBTOMATHUECKU KaK TEKYIee BpeMs.

— Get: monyunTh naHHBIC MO ompeneneHHOMY RowKey. Moxno ykazats Column
Family, u3 kotopoit Oyaem OpaTh TaHHBIC ¥ KOJTHYECTBO BEPCHI KOTOPBIE XOTUM HPOYUTATb.

— Scan: yuTaTh 3amMcu 1Mo odepenu. MOKHO yKa3aTh 3alHCh C KOTOPOW HauYMHAEM
YUTaTh, 3aMMCh JIO KOTOPOW YHTATh, KOJMYECTBO 3AIUCEH KOTOPHIE HEOOXOIUMO CUUTATH,
Column Family u3 koTopoii 6yeT MpOU3BOIUTHCS YTCHHE B MAKCHMAJIbHOE KOJHYECTBO BEP-
CUH JJT KaXKI0U 3aITHCH.

— Delete: momeruTh omnpeaeseHHY0 BEPCHIO K yaaneHuio. OU3HUECKOTO yIaleHUs
IIPY 3TOM HE TPOM30UIET, OHO OyIeT OTI0XKEeHO 10 cieayroniero Major Compaction (cMm. Hu-
xe).

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

' N\

Region Server ( Write-Ahead Log (WAL) ] il

MemStore

[ HFile ]

MemStore

[ HFile )

MemStore

[ HFile |

Hadoop FileSystem API ZooKeeper

Hadoop Distributed FileSystem (HDFS)
—

Hbase siBisiercst pactipenesieHHO# 0a30ii JaHHBIX, KOTOPask MOXET padoTaTh Ha JECST-
Kax ¥ COTHSX (PU3HUECKUX CepBepoB, obecneunBas OecriepeOoiiHyto paboTy aaxe Mpu BbIXO-
JIe U3 CTPOsI HEKOTOPBIX U3 HUX. [TosToMy apxurekrypa hbase moBosbHa cllokHA MO CpaBHE-
HUIO C KJIACCUYECKHMHU PEJSILIMOHHBIMU 0a3aMH JTaHHBIX.

Hbase st cBoeii paboThI HCMOIB3YET JIBa OCHOBHBIX IIpoIlecca:

1. Region Server — o0cCiTy)KHBaeT OJWH WM HECKOJBKO PErHOHOB. PeroH — 3TO
JIMaTna30H 3alKceil COOTBETCTBYIOIIMX ONPEAeIEHHOMY AMaIa3ony noapan uaymux RowKey.
Kaxxplii pernoH conepKuT:

. Persistent Storage — ocHoBHOe XpaHuiuiie gaHHbIX B Hbase. Jlanusie Gusu-
gyecku xpansrcs Ha HDFS, B cnenmansaom dopmare HFile. Tanusie B HFile xpansites B o1-
coprupoBanHoM 1o RowKey nopsinke. Onnoii mape (peruos, column family) coorBerctByer
kak MmuauMyM onuH HFlle.

.

. MemStore — Oydep Ha 3amuchk. Tak kak manHbie xpansatcs B HFile d orcop-
TUPOBAHHOM MoOpsiaKe — 0O0HOBIATh HFile Ha kaxkayro 3amuch TOBOJBHO J0oporo. Bmecro
9TOrO JaHHbIE MpH 3allCH MOMNAJalT B CHEelMalbHYyl oOnacte mamsatu MemStore, rae
HaKaTUTMBAIOTCS HEKoTopoe BpeMs. [Ipu Hamomnennn MemStore 1o HEeKOTOpOTro KPUTHIECKO-
rO 3HAYCHHUs TaHHBIC 3anKchiBaroTCs B HOBbI HFile.

. BlockCache — ka1 Ha utenue. [103BOJISIET CYHIECTBEHHO YKOHOMUTH BPEMS
Ha JTAHHBIX KOTOPBIE YUTAIOTCS YaCTO.

.

. Write Ahead Log(WAL). Tak kak JaHHbIE TP 3alMCH TTOMAal0T B Memstore,
CYIIECTBYET HEKOTOPBIH PHCK MOTEpU MAHHBIX H3-3a cOo0s. s Toro 4To0BI 3TOTO HE TpO-
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M30IILIO BCE OMepaliy mepe]; COOCTBEHHO OCYIIECTBICHHE MAHMITYJISIIIAA TOMAgaoT B CIie-
[IAATBHBIN JIOT-(aiin. DTO MO3BOJISET BOCCTAHOBUTH JAaHHBIC MTOCTIE JIFOOOTO cOOS.

2. Master Server — ruaBHbIii cepBep B kiactepe hbase. Master ynpasisier pacrnpese-
JIeHWeM pernoHoB 1o Region Server’am, BeieT peecTp peruoHOB, YIPABJSIET 3allyCKaMHu pe-
TYJSPHBIX 33/1a4 U JIeaeT APYTYIO TOJIE3HYI0 padoTy.

Jlns KoopAuHALIMKU aeiicTBUi Mexay cepBucamu Hbase ucrnons3yer Apache ZooKee-
Per, creruanbHbIi CEpPBUC MPEIHA3HAYCHHBIN ISl YIIPaBICHUS KOH(DUTYpaIUsIMU U CHHXPO-
HU3AIMEH CEPBUCOB.

[Ipu yBenwueHUU KOJIMYECTBA JAHHBIX B PETHOHE U JIOCTHIKEHUU UM OIPEIEICHHOTO
pasmepa Hbase 3amyckaer split, oneparuio pazouBaronryto peruon Ha 2. J{st TOro 4to0bI U3-
0ekaTh TOCTOSHHBIX JCIEHUN PETMOHOB — MOXKHO 3apaHee 3a/1aTh TPAHUIBI PETHOHOB U
YBEIMYUTh UX MaKCUMaJIbHBIN pa3mep.

Tak kak AaHHBIC MO OJHOMY PErHMOHY MOTYT XpaHUTbcs B Heckonbkux HFile, mms
yckopeHus pabotsl Hbase nmepuonudecku ux ciauBaeT BoenuHo. Jta onepaius B Hbase Hasbi-
Baercsi compaction. Compaction’st ObIBatOT IBYX BHJIOB:

. Minor Compaction. 3amyckaeTcsi aBTOMAaTHUYECKH, BBITOJHICTCS B (POHOBOM
pexxume. iMeeT HU3KHIA TPUOPUTET 10 CPABHEHUIO C APYyruMu oneparsmu Hbase.

. Major Compaction. 3amyckaeTcss pykaMd HJIM 10 HACTYIUICHHIO CpadaThiBa-
HUIO OIPEJIEICHHBIX TPUTTEPOB(HANIPUMED IO TaliMepy). ViMeeT BBICOKHI MPHOPUTET M MO-
JKET CYIIECTBCHHO 3aMeTUTh paboTy Kiactepa. Major Compaction’sl siydiiie geaaTh BO Bpe-
Ml KOT'JIa Harpy3Kka Ha Kjiactep HeOosbinas. Bo Bpems Major Compaction takye nmpouCXOIuT
busnveckoe yajieHue JaHHBIX, paHe TTOMEUYEHHBIX MeTKOM tombstone.

Croco6s1 pabotsl ¢ Hbase

Hbase Shell

Cawmblii mpocToii criocod HauaTh paboty ¢ Hbase — Bocmosib3oBathes yrusuroi hbase

shell OHa JOCTYyITHA cpa3y Hocye ycTaHOBKH hbase Ha mo6oii Hoze Kinactepa hbase.
1. @edb355585460/opuhbase 1.1.0.1/bin (ssh)

| [root@e4b355585460 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<RETURN>" to leave the HBase Shell
f Version 1.1.0.1, r4de7d45cb593f98ae5d020080cbc7116d3e9d%a@, Sun May 17 12:52:10 PDT 2015

hbase(main):001:@> create 'users', {NAME => 'user_profile', VERSIONS => 5}, {NAME => '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 0.0782 seconds

hbase(main):0@3:@> put ‘users', 'idl', 'user_profile:second_name', 'ivanov'
Q row(s) in 0.0060 seconds

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

COLUMN CELL

user_profile:name timestamp=1459093901986, value=alexander
user_profile:second_name timestamp=1459093913588, value=ivanov

2 row(s) in 0.0230 seconds

hbase(main):005:0> l

Hbase shell mpencraBnser u3 ceds jruby-kKoHCOJIB C BCTPOCHHOM MOICPIKKON BCEX
OCHOBHBIX omeparuii mo padore ¢ Hbase. Huke npuBeaén mpumMep co3aanust TaOIHIbI USErS ¢
neymst column family, BeIMOTHEHUST HEKOTOPBIX MAHUMYJISLUN ¢ HEW U yIaJieHHe TaOJIUIbI B
KoHIIe Ha si3pike hbase shell:

[IpocTeins kona

Native Api


https://zookeeper.apache.org/
https://zookeeper.apache.org/
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Kak u GompmmHcTBO Apyrux hadoop-related mpoextoB hbase peanusoBan Ha s3bike
java, mosTomy M HaTHUBHBIN api mocTyreH s s3bike java. Native APl 10BOBHO HETIOXO 3a-
JOKYMCHTHPOBaH Ha o(uIlHaibHOM caite. Bor mpumep ucnons3oBanus Hbase API B3siThit
OTTy[a XKe:

IIpocteiHg KOA

Thrift, REST u nmoaaep:kka Ipyrux s36IKOB POrPAMMHPOBAHUS.

Jlnst paboThI M3 APYrUX SI3bIKOB mporpammupoBanus Hbase mpenocrasnser Thrift API
u Rest API. Ha 6a3e HUX MOCTPOEHBI KIMEHTHI I BCEX OCHOBHBIX SI3bIKOB IMPOTPAMMHUPOBA-
Hust: python, PHP, Java Script u 1.

Hexkotopsie ocobennoctu pabotsl ¢ HBase

1. Hbase «u3 kopoOku» unterpupyercs ¢ MapReduce, u MokeT ObITh HCIIOJIb30BaHA B
Ka4yeCTBEe BXOJHBIX M BBIXOJHBIX JaHHBIX C MMOMOIIbIO creiuaabHbix TablelnputFormat u
TableOutputFormat.

2. OdeHp BaXHO MpaBWIbHO BeIOpaTh ROWKey. RowKey nommken obecneynBaTh Xo-
poliee paBHOMEPHOE pacIipeielieHue Mo peruoHaM, B POTHBHOM CIy4ae €CTh PUCK BO3HUK-
HOBEHUSI TaK Ha3bIBAEMBIX «TOPSYUX PETHOHOBY» — PETHOHOB KOTOPHIC UCIOIB3YOTCS TOPa3-
JI0 Yalie OCTAIbHBIX, YTO MPUBOANT K HEI(D(PEKTUBHOMY HCITOIB30BAHHUIO PECYPCOB CHCTEMBI.

3. Ecniu maHHbBIC 3a/IMBAIOTCSA HE €AMHUYHO, a cpa3sy Oonbpimumu madkamu — Hbase
NOJICP)KUBAET crienuanbHblii Mexanu3m BulkLoad, koTopslii 1mM03BOJISET 3aiUBaTh JaHHBIC
HaMHOTO OBICTpee YeM Hucmob3ys enuHuynbie Put’sl. BulkLoad mo cyrtu mpencrasiser u3
ce0s ABYXIIAroBYIO OIEpaIuio:

—  ®opmupoBanue HFile 6e3 yyactuss put’oB HpH TMOMOIINK CHEHHATBLHOTO
MapReduce job’a

— TloaknansiBanue 3TuX (aitarukoB HampsMyio B Hbase.

4. Hbase momnep:xuBaeT BbIBOJI CBOMX METPHK B cepBep MonuTopunra Ganglia. Oro
MOXeT OBbITh OYEHb MOJIE3HO MPH agMUHUCTpHpoBaHuu Hbase mis moHMMaHHs CYTH MPOHC-
xosmmux ¢ hbase mpo6iem.

[Tpumep

B kauecTBe mpumMepa MOKEM PacCMOTPETh OCHOBHYIO TaOJHILy C TaHHBIMHU, KOTOpas y
Hac B Data-Centric Aliance ucrnionb3yercs s XpaHeHust HHGOPMAIIUK O TIOBEJIECHHH MOJIB30-
BaTeJIel B UHTEPHETE.

RowKey

B xauectBe ROWKey ucnonb3yercst HAeHTU(PUKATOP MOIb30BaTENsl, B KAUECTBE KOTO-
poro ucnois3yercss GUUID, ctpouka cnenuanbHO reHepupyeMass TakuM oO0pa3oM, 4TOOBI
ObITh yHUKATKHOUM BO BceM Mupe. GUUID b1 pacripeiesieHsl paBHOMEPHO, YTO JIa€T XOPOIIee
pacripeielieHue JaHHbBIX IO CEPBEPAM.

Column Family

B Hamiem xpanunuine ucnosib3yroTes ase column family:

— Data. B sToii rpymie KoJOHOK XpaHsTCs JaHHbIE, KOTOPBIE TEPSIOT CBOIO aKTyallb-
HOCTb ISl pEKJIaMHBIX 1IeJIel, Takue KaK (pakThl MOCEIIEHHUS MOIb30BaTENIeM ONpeAeTIeHHBIX
URL. TTL na sty Column Family ycranoBnen B pa3mepe 2 mecsiia, OrpaHUYCHUE IO KOJIH-
yectBY Bepcuii — 2000.

— LongData. B 310ii rpymie KOJIOHOK XpaHATCS AaHHBIC, KOTOPhIE HE TEPSIOT CBOIO
AKTyaJIbHOCTh B T€YEHHE JOJTOT0 BPEMEHHU, TaKUE KaK TOJ, JlaTa POKICHUS U JPYTHUe «Beu-
HBIC» XapaKTEPUCTHKH MOITB30BATEIIS

Kononku

Kaxnpiit Tun ¢akToB 0 Mmoyib30BaTesie XpaHUTCA B OTAEIbHOM KojoHke. Hampumep B
kononke Data: v xpanarcs URL, mocemennsie Tmonp30BaTeNieM, a B KOJIOHKE
LongData:gender — mos mosis30Batelts.

B kauectBe timestamp xpaHuTCs BpeMsi perucrpanuu 3toro ¢akra. Hampumep B Ko-
ngouke Data: v — B kadectBe timestamp wucmosnb3yercs Bpemsi 3axoja IOJIb30BaTelieM Ha
onpenenenusii URL.


https://hbase.apache.org/apidocs/org/apache/hadoop/hbase/client/package-summary.html
https://wiki.apache.org/hadoop/Hbase/ThriftApi
https://wiki.apache.org/hadoop/Hbase/ThriftApi
http://hbase.apache.org/book.html#_rest
https://github.com/wbolster/happybase
https://github.com/pop/pop_hbase
https://github.com/alibaba/node-hbase-client
https://hbase.apache.org/apidocs/org/apache/hadoop/hbase/mapreduce/TableInputFormat.html
https://hbase.apache.org/apidocs/org/apache/hadoop/hbase/mapreduce/TableOutputFormat.html
http://blog.cloudera.com/blog/2013/09/how-to-use-hbase-bulk-loading-and-why/
http://www.cloudera.com/documentation/enterprise/5-5-x/topics/admin_hbase_ganglia.html
http://datacentric.ru/
https://en.wikipedia.org/wiki/Globally_unique_identifier

46

Takasi cTpykTypa XpaHEHUs IMOJb30BATEILCKUX JAHHBIX OYEHb XOPOIIO JIOKHUTCS Ha
Halll TATTEPH HCIIOJIL30BAHMUS M ITO3BOJISIET OBICTPO OOHOBIISATH JAaHHBIC O ITOJB30BATEIAX,
OBICTPO JIOCTaBaTh BCIO HEOOXOIUMYI0 HH(POPMAIMIO O MOJB30BATENSAX, U, HCHOJIB3Ys
MapReduce, 6sicTpo 00pabaThIBaTh JaHHBIE O BCEX MOJIB30BATEISAX CPa3y.

AJnbTEpHAaTUBbI

Hbase 10BosIbHO CITOKHA B 8 IMUHUCTPUPOBAHUU U HCIIOJIb30BAHUH, TOITOMY MTPEXKIE
4eM MCIoJIb30BaTh Nbase ecTh cMbIC 0OpaTUTh BHUMAaHKE Ha AIbTCPHATUBBI:

. Pensuimonnbie 6a3pl gaHHbIX. O4YeHb HEIUIOXas albTEPHATHBA, OCOOCHHO B
cilydae KOTJa JIaHHbIE BJI€3al0T Ha OJHY MalIuHy. Takke B IEPBYIO OYepeab O PEISIIHOHHBIX
0a3ax JaHHBIX CTOMT IOJyMAaTh B CIIydae KOTJa Ba)KHBI TPAH3aKIIUU WHACKCHI OTIUYHBIC OT
HEPBUYHOTO.

. Key-Value xpanmnmma. Takue xpanwnuima kak Redis u Aerospike yurie
MOJIXOAAT KOrjga HeoOXoauMa MUHMMH3anus latency m meHee BakHa makeTHas oOpaboTKa
JTAHHBIX.

. @aiinbl 1 ux 00padoTka npu nmomoinn MapReduce. Eciiu nanHbIe TOJNBKO J10-
0aBJISIFOTCS, U PEIKO OOHOBIISIOTCS/U3MEHSIIOTCS, TO JIydllle He MCIojb3oBaTh Hbase, a mpocto
XpaHUTh JaHHbIE B Qaiinax. s ynpomierus paboThl ¢ (aiaaMu MOKHO BOCIIOJIB30BaThCS
TaKUMU UHCTpyMeHTamu kak Hive, Pig u Impala.

Hcnons3oBanue Hbase onpasnano xoraa:

— JlaHHBIX MHOTO U OHHU HE BJIC3aI0T Ha OJUH KOMIIBIOTEP

— JlaHHbI€ 4acTO OOHOBIIAIOTCS U YIAISIIOTCS

— B aHHBIX NPUCYTCTBYET SIBHBIH «KJIFOY» MO0 K KOTOPOMY YIOOHO NPUBS3BIBATH BCE
OCTaJIbHOE

— HyxHa nakerHas o0paboTka JaHHBIX

— HyXeH npou3BONIbHBIN JOCTYT K JAHHBIM 110 ONPEACIICHHBIM KJII0Yam

3aKaroueHue

B nmanHoii padote Mbl paccMotpenu Hbase — MoriiHoe cpeicTBO s XpaHSHHS U 00-
HOBJICHHUS JaHHBIX B 9KocucteMe hadoop, mokasamu moaens nanubix Hbase, eé apxutekrypy
¥ 0COOCHHOCTH pabOTHI C HEH.


http://redis.io/
http://www.aerospike.com/
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IIpunoxenue 1
AHHOTAINUA JUCHUITJIMHBI

Huctunmmaa  «Texnonorun BIG DATA B rymanurtapHoil chepe» sBIseTCS
JUCHUTUTMHON 1O BBIOOPY BapuaTHBHOM yacTu Osoka b1 yueOHOro miana mo HampaBICHUIO
noarotoBku «Ilpuxnagnas uHdopmatukay. [lucuuiuivHa peanusyercs Ha (akyiabTeTe
WNudopmannoHHbix cucteM U Oe3omacHocTH Kadenpoit MHOpMaMOHHBIX TEXHOJIOTHHA H
CHCTEM.

Lenp AMCUMIUIMHBL: W3yYe€HHE METOAOB  OOpabOTKM  CTPYKTYPUPOBAaHHBIX U
HECTPYKTYPUPOBAaHHBIX MHOIOOOPA3HBIX JaHHBIX OIPOMHBIX OOBEMOB JUIsl IOJIYYEHUS
BOCTIPHHUMAEMBIX YEJIOBEKOM PE3YJIbTaTOB.

3amaun:

— WU3y4YeHHE OCHOBHBIX MPHHLIUIIOB W  METOAOB XPAHEHUS M YIPABICHUS
naHHbIMHE dopmara Big Data;
— 3HAKOMCTBO C METOJAaMHU OpTaHU3aIMK U aHajIu3a JaHHbIX (opmara Big Data.

JlucuuiuinHa HanpaBjieHa Ha (popMUpOBaHHUE CIIETYIONNX KOMITETCHIIHIA:

[IK-71 cmocobeH ocymiecTBIATh pa3padOTKy W BeaeHHe 0a3bl JAHHBIX U MOAJEPKKY
UH(POPMALIMOHHOTO 00eCIIeueHHsI peIIeHHsI MPUKJIAIHBIX 3a7ay;

IIK-8 cnocoGen npunHumarh ywactue B opranuzauuu UT-undpactpykTypsl u
yIpaBjieHUN WH(POPMAMOHHON 0e30macHOCThI0.B  pesynbraTe OCBOCHHS —TUCIHMILIHHBI
00yYaroIuics TOJKEH:

3HaTh OCHOBHBIE MPUHIUIBI U METO/IBI XPAHEHHUS, YIpPaBJIEHUs, 00pabOTKHU, aHAIM3a
naHHbIx (opmara Big Data, merogonoruto paspaboTku uHpOpManMOHHOTO oOecreveHus,
NPOCKTHUPOBAHUS, CO3/IaHUS M TIOJJCPKKMA XPAHWIHIL JAaHHBIX, CHOCOOBI OpTaHU3aAINH
OONBIINX JAaHHBIX, OPraHU3alUI0 UX HHQPACTPYKTYPHl, OCHOBHBIE METObl M CpE/ICTBa
yrpasiieHus: HHPpOpMaITMOHHON 6€301MaCHOCTHIO MTPU PadOoTe ¢ OONBIIUMU TAHHBIMH.

YMeTb CTpOUTh MOJENU JUIsl JaHHBIX, XPAHALIMXCS B paclpelieleHHON ¢ailoBoi
cucreme (Hadoop), opranuzoBsiBath WUT-uHbpacTpykTypy mnpeanpustias npu pabdore ¢
OOJBIIMMH JTaHHBIMH, BBIOMpaTh METOJbI U Pa3pabaThiBaTh CPEACTBA 3AIUUTHI MH(MOpPMALUU
npu paboTe ¢ OOIBITUMH JTAaHHBIMH.

Brnaners MeTogaMu MPOrHO3HOTO MOJETUPOBaHMS M aHaIM3a JAHHBIX (aJTOPUTM
Map-reduce), naBbikamMu yuyactusi B opranusaiuu WT- wHpacTpyKTypsl M yIHpaBlICHHS
UH(POPMALIMOHHOM 6€30MacHOCTH MpH padoTe ¢ OOIBIIUMU TAHHBIMH.

[lo nucuumnianHe (MOIYJIO) MPENlyCMOTPEHA MPOMEXKYTOUYHasl arrectanus B ¢GopMme
3a4eTa ¢ OLICHKOM.

OO0mias TpyIOEMKOCTb OCBOEHHS AUCHMIUIMHBI (MOAYJsSl) COCTaBise€T 3 3adeTHbIE
enuuuIbl, 108 gyacos.
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IIpunoxenue 2

JUCT UBMEHEHUMHA
No | Tekcr akTyanuzanuu uiau npuiaraemeii kK PII nokymeHr, Hara No
COZIEPIKALLNI U3MEHEHHUS MPOTOKOJIA
1 | Ilpunoxxenue K nucTy u3MeHeHui Nel 08.06.20 12
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ITpunoxxenue k aucty usmeHeHui Nel
1. O6pa3oBaTesibHbIe TexHOJI0rNH (K 1.4 Ha 2020r.)

B nepros BpeMEHHOTO IPUOCTAHOBIIEHHUS MTOCEIIEHNS 00yJatOUIMMUCS TOMELLEHUN U
tepputopun PITY nns opranuzanuu ydeGHOro mporecca ¢ NPUMEHEHHEM 3JIEKTPOHHOIO
Oo0y4YeHHsT M JUCTAHIIMOHHBIX 00pa30BATEIbHBIX TEXHOJOTHH MOTYT OBITh HCIIOJIb30BaHBI
cienyomue o0pa3zoBaTelibHbIE TEXHOJIOTHH:

— BUJICO-JICKIIUH;

— OHJIAWH-JIEKIIUH B PEKUME PEAIBHOTO BPEMEHH;

— DJJICKTPOHHBIE y4eOHUKH, Y4eOHbBIE MMOCOOMS, Hay4YHbIE W3JIaHUS B 3JIEKTPOHHOM
BUJIE U TOCTYT K MHBIM 3JIEKTPOHHBIM 00pa30BaTeIbHBIM PECYPCaM;

— CUCTEMBI JUJIsl JJIEKTPOHHOI'O TECTUPOBAHUS;

— KOHCYJIBTALIMH C UCIIOJIb30BAHUEM TEJIEKOMMYHUKAIMOHHBIX CPEJICTB.

2. CIHCOK MCTOYHUKOB U JiuTepatypsbl (K 1m.6.1 na 2020r.)

Jluteparypa

OcHoBHas JInTepaTypa

1. ®opwmaHn, /[. Muoro mudp. AHanu3 OonbIIMX JaHHBIX mpu momoum Excel /
®opman .; Ilep. ¢ anrn. CokonoBoii A. - Mocksa :Anbnuna [1a6md., 2016. - 461 c. ISBN
978-5-9614-5032-3. - Tekcr : AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/551044

2. bnanyna, B. WM. ComuanbHO-5KOHOMHUYECKOE paHOHUPOBAHHE B JIOXY

Oonpmx gaHHbIX: Monorpadus / bnanyna B.U. - Mocksa :HUL] MTHOPA-M, 2019. - 194 c.
(Hayunas wpicnip) ISBN  978-5-16-013259-4. - Tekcr : oanekrponsbii. - URL:
https://new.znanium.com/catalog/product/1014727

3. ['ypukos, C. P. OcHOBBI aJITOPUTMHU3ALUHN U TIporpamMmupoBanus Ha Python :
yuebHoe nocobue / C.P. I'ypukoB. — Mocksa : ®OPYM : UHOPA-M, 2020. — 343 ¢c. —
(Briciee o6pazoBanue: bakanaspuar). - ISBN 978-5-00091-487-8. - Tekcr : eKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/1206074

JlonoJiHuTeIbHAS JIUTEpPaTypa

4. Kynanues, A. Il. Mertoasl u cpenctBa KOMIUIEKCHOTO CTaTHCTUYECKOTO
aHajm3a JaHHbIX : y4e0. mocoodue / A.Il. KynanueB. — 5-e uzn., mepepad. u gomn. — Mockaa :
NHO®PA-M, 2018. — 484 c¢. — (Broiciee oOpa3oBanue: bakanaBpuat). —

www.dx.doi.org/10.12737/25093. - ISBN 978-5-16-103357-9. - TekcT : 3J€KTPOHHBIH. -
URL: https://new.znanium.com/catalog/product/975598

5. Ky3pmuu, P.1. Moaudukaum Meroaa JOTHYECKOTO aHaiu3a JAHHBIX IS
3agau kinaccuukanuu : MoHorpadus / P.U. Kysemuu, U.C. Macuu. - Kpachosipck : Cu6.
denep. yu-t, 2018. - 180 c. - ISBN 978-5-7638-3698-1. - Tekct : snexkrponnsri. - URL:
https://new.znanium.com/catalog/product/1031829

6. Kyxos, P. A. S3b1k nporpammupoBanus Python: npaktukywm : yue6. mocobue /
P.A. XykoB. — Mocksa : UH®PA-M, 2019. — 216 c. + Jlon. marepuaisl [DI€KTpOHHbBIN
pecypce; Pexxum noctyma: http://znanium.com]. — (Briciiee o6pa3oBanue: bakanaspuar). —

www.dx.doi.org/10.12737/textbook_5ch5ca35aaa7f5.89424805. - ISBN 978-5-16-107207-3.
- Tekcr : anextponnsit. - URL: https://znanium.com/catalog/product/1000002

7. 3onotapiok, A. B. SI3bIk u cpena nporpamMmmupoBanus R : yuebnoe nocodue /
A. B. 3onoraprok. — Mocksa : UHOPA-M, 2020. — 162 ¢. — (Bwicmiee oOpa3oBaHue:
bakanaBpuar). - ISBN 978-5-16-016021-4. - Tekct : onexktpoHHblid. - URL:

https://znanium.com/catalog/product/1077985

2. IlepeueHb coBpeMeHHBIX nMpodeccuoHaabHbIX 06a3 1aHHbIX (B/]) 1 nHpopManHoHHO-
cnpaBouHbIix cuctem (UCC) (k m. 6.2 na 2020r.)


https://new.znanium.com/catalog/product/1014727
https://new.znanium.com/catalog/product/975598
https://new.znanium.com/catalog/product/1031829
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Ne HaumenoBanue
1/
1 | MexnyHaponassie pedeparuBHble HaykoMeTpuueckue bJl, mocTynHbie B paMKax Hallu-
oHaypHOU noamucku B 2020 r.
Web of Science
Scopus
2 | Ilpodeccunonanbhble MOJHOTEKCTOBBIE B/], ToCTymHBIE B paMKax HalMOHAIBHOM MO~
nucku B 2020 1.
Kypuaner Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals
XKypuansr Taylor and Francis
3 | KoMmmbroTepHbIe ClIPaBOYHBIC TIPABOBHIC CUCTEMBI
Koncynperant Iroc,
I'apanT
3. Ilepeuenn nporpammuoro odecneuenus (I1O) (x n.7 na 2020r.)
- OJ151 IeKYUlL:
Neri/mt Haumenosanue 110 Crioco6 pacnpocTpaHeHus
1 Microsoft Office 2010 Pro JMLEH3UOHHOE
2 Windows 10 JIUIICH3NOHHOE
3 Kaspersky Endpoint Security JINILEH3HOHHOE
4 Zoom JUIICH3NOHHOE
- 0151 NPAKMUYeCKUX 3aHAMUL:
Haumenosanue I1O Cnocod pacnpocTpaHeHus
Windows 10 JIMIIEH3UOHHOE
Microsoft Office 2010 Pro JIMIIEH3HOHHOE
Mozilla Firefox CBOOOJIHO pacrpocTpaHsIeMoe
Kaspersky Endpoint Security JIMIIEH3HOHHOE
Zoom JIMLIEH3UOHHOE
Cloudera Manager Express OecrutaTHast CBOOOIHO pacrpocTpaHsemMast
BEpCHUS
4. CTpyKTypa IMCUMIUITMHBI (1.2, 112 cmydenmos npuema 20202.)

OO6mast Tpy10EMKOCTh AMCIUIUIMHBI cocTaBiseT 3 3.e., 108 4., B TOM uucie KOHTaKTHas
paboTa oOydJaroImuxcs ¢ mpenoaaBareneM 42 4., caMocTosTeNbHas paboTa o0yvaroumxces 72

q.
Bunaer yue6HOM paboThI
(B yacax) DopMBI TEKYIIIE-
KOHTaKTHAs T'0 KOHTPOJIS
1
o 8 CIIEBAEMOCTH
Ne | Pasnmen mucuumiu- f»-g g o Er 5 é)o . OMC-’
T & © [ p p
n/n HBI/TEMBI o o E S = -
o 15} o} ; I3} S o JKYTOYHOHU aTTe-
a" = < g = E = 5 'S _
5| E z &5 E5 2 = g & CTaIuu (no ce
= 5] & &
S15 |5 |SE|E52s |FE| e
ol=5 o | 58=8F 8
1 BBenenune B 6onp- | 8 4 4 14 3amuTa oTYeTa
[IA€E JaHHBIE 10 MPAKTUICCKOM




o1

pabote No 1
BBenenue B xo- 4 6 14 3amuTa oTyeTa
THUTUBHBINA aHAJIN3 10 IPAKTUIECKON
JTAHHBIX pabote Ne 2
OcHoBHI s13b1Ka R 2 6 14 Ormpoc 1o Bo-
IpocaM TEKYILEen
aTTecTanuy. 3a-
[IMTA OTYETA 110
MPaKTUYECKOU
pabote Ne 3
NHcTpyMeHTBI 2 6 14 3ammura oT4yeTa
Data Mining 110 IPAKTUYECKON
pabote No 4
TexHonorHM 2 6 16 Omnpoc 1o Bo-
XpaHEeHHsI pocaM TeKyIIeH
0onpIIMX 00BEMOB aTTecTanuu. 3a-
JTAHHBIX IIATA OTYETA IO
MPAKTUYECKOU
pabote No 5
omeemvl no ou-
3auem ¢ OYeHKoll Jlemam unu mecm
UTOTO: 14 28 72

5. lns crynentos npuema 2020r. B pazznenax padoudeil mporpaMMbl JUCIUIUIMHBIL:
e AHHOTaUUs AUCLUILIMHBI

«OO0miasi TpPyAOEMKOCTh OCBOCHHMSI AUCIMILIMHBI COCTaBISET 3 3a4eTHBIC €IUHUIIBL,
108 gacoB.»

3aMEHUTH Ha

«O01as TpyJ0€MKOCTh OCBOCHHUS TUCHUIUIMHBI COCTABIISIET 3 3a4€THBIC €IMHHIIBI,
114 gacoB.».

Cocmasumens lyxenoaesa H.ILI.




