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AHAJIN3 DOPEKTUBHOCTU AJITOPUTMA MAPREDUCE IIPU
PEINIEHWAH 3ATAYHA BbIMUCJIEHUA CYMMAPHOMH BBIPYYKH
HPEAIIPUATHUU PETHOHA C ITIOMOIIIBIO APACHE HADOOP

Hunenko A.A., maructpant rp. [IMm-171, I kypc
Hayunsrit pykoBoautens: [lumonos A.I'., A.T.H., mpodeccop
Kysb6acckuit rocyapcTBeHHBIM TeXHUUECKUM yHUBEepcuTeT uMeHu T.dD. ['opbauena
r. KemepoBo

BBenenue. B coBpeMeHHOM 0OIIecTBE BCe 4allle BO3HUKAIOT MPOOJIEMBI
aHanu3za OO0JbIIOr0 OObEMa [IaHHBIX, TAKUX KaK JIOTU TOKYIOK, IOCEHIECHUM
MHTEPHET-CAUTOB, T€OJaHHBIX U MHOTO Apyroro. [[is pemenus: JaHHON mpoOIeMbl
kommanus Google paspabortania ¥ BBUIOKHIA B OTKPBITBI JIOCTYIl alrOPUTM
pacnpenenennbix BeranciacHuii MapReduce [1], KoTopblit mOCTy>KHJI OCHOBOM ISt
cB00OIHO pacmpocTpaHsemoro nmpoekta Apache Software Foundation, cocrosiiero
13 Habopa yTUIUT, OUOIMOTEK M (ppedMBOpKa Uil pa3paOOTKU U BBIOJIHEHUS
pacnpenenéHHbIX MporpamMM, padoTaOMIMX Ha KJIacTepax U3 COTEH U ThICSY Y3JI0B
[2]. B manHo#i cTaThe MpeaCTaBiCHbl aHATU3 W JEMOHCTpALUsA PabOThl JaHHOTO
aNrOpuTMA Ha MPUMEPE PEIIECHUS 3aJa4d 0 BBIYMCIECHUIO CYMMapHOW BBIPYYKHU
OpeANpUsATHA B peruoHe ¢ momoribio Apache Hadoop Ha kiacrepe, MOJHATOM
B BUPTYaJbHOW MAIIIUHE.

IMocTanoBka 3agaum. EcTb 5or u3 4 MuIH. TpaH3aKIWM, MpPEICTaBICHHBIN
B popmate: Date \t Time \t Region \t Product \t Amount \t
Method \n. Ilpumep 3anuceit u3 nora mpexacrarieH Ha puc. 1. Heobxomumo
BBIYMCIIUTh CYMMAPHYIO BBIPYUKY MPEANPUATUN B PETHOHE.

purchases.txt ;£|
EULILILE~a1 17 .Jg uar tang IU)‘) Uo.ul rasccrearug
2012-12-31 17:58  Newark DVDs 199.78 MasterCard
2012-12-31 17:58 Fort Worth Pet Supplies 438.98 Amex
2012-12-31 17:58 Washington CDs 52.83 Discover
2012-12-31 17:59 Baltimore DVDs 467.3 Visa
2012-12-31 17:59  Santa Ana Video Games 144.73 Visa
2012-12-31 17:59  Gilbert Consumer Electronics 354.66 Discover
2012-12-31 17:59  Memphis Sporting Goods 124.79 Amex
2012-12-31 17:59  Chicago Men's Clothing 386.54 MasterCard
2012-12-31 17:59  Birmingham CDs 118.84 Cash
2012-12-31 17:59 Las Vegas Health and Beauty
2012-12-31 17:59  Wichita Toys 383.9 Cash
2012-12-31 17:59 Tucson Pet Supplies 268.39 MasterCard
2012-12-31 17:59 Glendale Women's Clothing 68.05  Amex
2012-12-31 17:59  Albuquergue Toys 345.7  MasterCard
2012-12-31 17:59 Rochester DVDs 399.57 Amex
2012-12-31 17:59  Greensboro Baby 277.27 Discover Ll

[>]

420.46 Amex

2012-12-31 17:59  Arlington Women's Clothing 134.95 MasterCard

2812-12-31 17:59 Corpus Christi DVDs 441.61 Discover

Plain Text v TabWidth: 8 v Ln 4138476, Col 65 INS

Puc. 1. Jloe mpanzaxyuu
Pemienne naHHOW 3aa4u CTaHAAPTHBIMM METOJaMU MPOTPAMMHUPOBAHUSI,
HaIpuMep, ¢ TOMOIIBIO TPOorpaMMbl Ha Java, KoTopasi mapCUT 3TOT JIOT TOCTPOYHO
U CYMMHPYET CYMMBI MOKYIOK [0 pEruoHaM, 3aHUMAeT JOBOJBHO OOJIBIION
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MIPOMEKYTOK BPEMEHH, a KOHKPETHO OKOJO 40 MHHYT ISl MOEH CHUCTEMBI. JTO
HETIPUEMJIEMBIA PE3yJIbTAT I TAKOTO OTHOCUTEIHHO HEOOBITIOT0 Ha0opa TaHHBIX.
Temepsr pemmM 3Ty Ke 3amady, HO yxe ¢ momomipio anroputma MapReduce.
JIaHHBIH aJTOPUTM COCTOMT M3 HecKoJbkux ImaroB [3]. IlepBerii mar — 3o
npuMeHEeHHE (PYHKIIMU Map K KaXJI0My JJIEMEHTY HUCXOJHOro jora. dyHKIus
BO3BpaIaeT JMOO HOJb, JUOO CO3MAET OOBEKT, COCTOSIINN W3 Maphl 3HAYCHHMA
Key/Value, B HameM ciiydyae Key — Region/Value - Amount. [Ipumepsr
TaKHX 00BEKTOB: [Washington/52.83], [Baltimore/467.3],
[Washington/37.23] u tak ganee. CleayrOIKUM IIaroM ajJrOpUuTM OTCOPTUPYET
Bce 00beKThI MeTOJIOM shuffle and sort,aTakke co3AaeT HOBBIC DK3EMILISPHI
00BEKTOB, T/Ie Bce 3HaUeHHs (Value) OyayT crpynnupoBaHbl 1o Kiarouy. [Ipumeps
Takux O00BeKTOB: [Washington: 52.83, 37.23, .], [Baltimore:
467.3, ..] m Tak pganee. Ilociemuum ImaroM OyJeT BBIMOJHEHHE (PYHKIIUU
Reduce Mg KaXJIOTO CreHEpUPOBAHHOTO 00bekTa. C MOMOIIbIO 3TON (YHKIUU
OyIyT MpOCYMMHUPOBaHBI BCE IEMEHTHI Value 00beKTa, a pe3yabTaThl €€ PabOThI
BO3BpAIIICHBI B KOJUIEKIUIO B hopmaTe Key: Result. Bee Tpu mara n3o0paxxeHsl
Ha puc. 2. I[lpuMmepbl pe3yapbTHPYOIMUX 00BEKTOB: [Washington: 90.06],
[Baltimore: 467.3]u Tak naiee.

[
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Puc. 2. Ancopumm MapReduce

Jl1st peanuzanuu TaHHOTO alropuT™Ma ObLT BHIOPAH SI3bIK MTPOTrPaAaMMHUPOBAHUS
Python, a Taxke ObLT co3mMaH BHPTyalbHbIH Kiactep B mporpamme Oracle VM
VirtualBox. Kox Map u Reduce s qanHo# 3agaun mpeacTaBieH Ha puc. 3, 4.

[Ipouiecc u pe3ynbTaThl pelIeHUs 3aayu NpeAcTaBieHbl Ha puc. 5. Kpome
TOTO BO BpEMS pelICHUS AAHHOW 3aJladyd Ha BUPTYyaJIbHOM KiIacTepe coOupanach
CTaTUCTHUKA, MPEJICTABJICHHAS Ha PHC. 6., 13 KOTOPOU BUIHO, YTO JIJIS PEIICHUS OBLIO
CO37IaHO YEThIpE TMapayUielbHbIC 33aul map U ofgHa — reduce. Pacnpenenenue
BPEMCHHU, IMOTPAYCHHOTO Ha KOIHMPOBAaHWE, COPTUPOBKY M COOPKY B MPOIEHTAX
MpEeICTAaBIICHO Ha MocieaHeM rpaduke (puc. 6).
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#| *mapper.py X

[import sys

for line in sys.stdin:
data = line.strip(}.split("\t")
if len(data) ==
date, time, store, item, cost, payment = data
print "{e}\t{1}".format(store, cost)

Puc. 3. Mapper.py

|#| *reducer.py % |
#! /usr/bin/python

import sys

salesTotal = @
oldKey = None

for line in sys.stdin:
data mapped = line.strip().split{"\t")

if len(data mapped) != 2:
continue

thiskKey, thisSale = data mapped

if oldkey and oldKey != thisKey:
print oldkey, "\t", salesTotal
oldkey = thiskey;
salesTotal = @

oldKey = thisKey
salesTotal += float({thisSale)

if oldkey != None:
print oldkey, "\t", salesTotal

Puc. 4. Reducer.py

3akarovenue. B manHO# craTthe ObUT paccMoTpen anroputM MapReduce Ha
MpUMEpPE PEIICHUs 3aJa4d 10 BBIYUCICHHIO CYMMAapPHOW BBIPYYKH TMPEATPUITHA
B peruoHe ¢ nomoitibio Apache Hadoop Ha BupTyasnibHOM Kiactepe. B pesynbrare
OBLJIO HATJISAHO TPOJEMOHCTPUPOBAHO, YTO JUISI JIAHHOTO JIoTa W KOHKPETHOTO
koMmmbioTepa anroputM MapReduce B 30-35 pa3 apdekTuBHEe MO BpEMEHH, YeM
JMHEWHOE pellIeHNe, HaiCaHHOe Ha Java.
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[training@localhost code]$ hs mapper.py reducer.py myinput output2

packageJobJar:

484266683
18/03/13
e argumen
18/03/13
18/03/13
18/03/13
18/03/13

/1

15:
ts.
15:
15:
15:

15

[mapper.py, reducer.py, /tmp/hadoop-training/hadoop-unjar62176556
[1 /tmp/streamjob7816135688932716611.jar tmpDir=null

s/cache/training/mapred/local]

18/03/13 15:16:31 INFO streaming.StreamJob: Running job:
18/03/13 15:16:31 INFO streaming.StreamJob: To kill this job,
18/03/13 15:16:31 INFO streaming.StreamJob: UNDEF/bin/hadoop job
racker=0.0.0.0:8821 -kill job_291893131444_9994

18/03/13 15:16:31 INFO streaming.StreamJob:

obdetails. Jsp?Jobld job 201803131444 0004
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18/03/13
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18/03/13
18/03/13
18/03/13
18/03/13
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18/03/13
18/03/13

15:

15:

16:

2 INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

124 INFO

streaming.
streaming.
streaming.
streaming.
streaming.
streaming.
streaming.
streaming.
streaming.
streaming.
streaming.
streaming.
streaming.
streaming.
streaming.
streaming.
streaming.
streaming.

Streamlob:
StreamJob:
StreamJob:
StreamJob:
StreamJob:
StreamJob:
StreamJob:
StreamJob:
StreamJob:
StreamJob:
StreamJob:
StreamJob:
StreamJob:
StreamJob:
StreamJob:
StreamJob:
StreamJob:
StreamJob:

map
map
map
map
map
map
map
map
map
map
map
map
map
map
map
map

0%

6%

13%
18%
23%
28%
33%
39%
45%
50%
75%
90%

[training@localhost code]$ hadoop fs -ls output2
Found 3 items

-rwW-r--r-
drwxr-xr-
-rwW-r--r-

X

1 training supergroup
- training supergroup

1 training supergroup

100%
100%
100%
100%
Job complete:
Output: output2

16:3@ WARN mapred.JobClient: Use GenericOptionsParser for parsing th
Applications should implement Tool for the same.

16:38 WARN snappy.LoadSnappy: Snappy native library is available
16:38 INFO snappy.LoadSnappy: Snappy native library loaded

16:3@ INFO mapred.FileInputFormat: Total input paths to process : 1
:16:31 INFO streaming.Stream]ob: getLocalDirs():

[/var/1lib/hadoop-hdf

job 201803131444 0004
run:
-Dmapred.job.t

Tracking URL: http://0.0.0.0:50030/]

reduce 8%
reduce 9%
reduce
reduce
reduce
reduce
reduce
reduce
reduce
reduce
reduce
reduce

reduce
reduce
reduce
reduce
job_

89%
100%
201803131444 0004

0 2018-03-13 15:17 output2/ SUCCESS
8 2018-03-13 15:16 output2/ logs

2296 2018-03-13 15:17 output2/part-0000

File Edit View Search Terminal

Albuguergue 18052311.
{Anaheim 18076416.
'Anchorage 9933500.4
larlington 10072207.
Atlanta 9997146.7
Aurora 9992970.92

laustin  10057158.9

Bakersfield 10031208.
‘Baltimore 10096521.
iBaton Rouge 10131273.
{Birmingham 10076606.
‘Boise 18839166.74

iBoston 10039473.28

:Buffalo 10001941.
{Chandler 9919559.8
Icharlotte 10112531.
{Chesapeake 10038504.
{Chicago 10862522,
iChula vista 9974951.3
{Cincinnati 18139505.
{Cleveland 10067835.
iColorado Springs 1
sColumbus 10035241.
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iCorpus Christi 9976522.77

iDallas 10066548.45

Denver 10031534.87

petroit 9979260.7
|purham  10153890.21

El Paso 10016409,
lFort Wayne 10132594,
|Fort worth 10120830,
[Fremont 10053242,
Fresno 9976260.26

|Garland 10071043.
IGilbert 10062115,
Glendale 18044493,
Greensboro 18033781.
tHinderson 18053416.

6
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Puc. 5. Ilpoyecc u pezynomamot pewerus 3adauu arcopummom MapReduce

[ |

100. m}%‘

]

of o/0]

[reduce|

10000%‘

1 o

n‘ o/o‘

Map input records

4,138,476

Map output records

4,138,476

Counter

Map

Total

Map output bytes

67,381,890

File System Counters

FILE: Number of bytes read

147,741,345

Input split bytes

FILE: Number of bytes written

224,340,492

Combine input records

FILE: Number of read operations

0

Combine output records

FILE: Number of large read operations

0

Reduce input groups

Map-Reduce Framework

FILE: Number of write operations

Reduce shuffle bytes

75,658,866

HDFS: Number of bytes read

211,325,591

Reduce input records

4,138,476

HDFS: Number of bytes written

2,206

Reduce output records

103

HDFS: Number of read operations

Spilled Records

12,219,835

HDFS: Number of large read operations

CPU time spent (ms)

34,400

HDFS: Number of write operations

Physical memory (bytes) snapshot

790,511,616

Job Counters

Launched map tasks

Virtual memory (bytes) snapshot

1,943,134,208

Launched reduce tasks

Total committed heap usage (bytes)

o|lo|o|o|o|o|o|o|a|o|o|o|o|e]|e

683,646,976

org.apache hadoop. mapreduce lib.input. FilelnputFormatCounter

Datarlocal map tasks

aln|sln]o|e

Total time spent by all maps in occupied slots (ms)

70144

Total time spent by all reduces in occupied slots (ms)

25,555

Total time spent by all maps waiting aft
slots (ms)

o |o|o|o|e|e|e|a|e|e|e|e|o|a|e]|e

er reserving

Total time spent by all reduces waiting
reserving slots (ms)

after

1. Bukunemus MapReduce [DnektpoHHblii pecypc].
https://ru.wikipedia.org/wiki/MapReduce,
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Reduce Completion Graph - close

100

W copy
W sort
reduce
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Puc. 6. Cmamucmuka pewenus 3a0ayu Ha UPMYAIbHOM Kidcmepe

22.03.2018).

2. Buxknnenus

22.03.2018).

Hadoop

Cnucok aureparypsbl:

[DneKTpoHHBIN  pecypc].
https://ru.wikipedia.org/wiki/Hadoop,

— Pexum pocryna:
CBOOOMHBIM (aTa oOpaleHus

CcBOOOIHBIN

(mara

Pexum nocryna:
oOpalleHus:


https://ru.wikipedia.org/wiki/MapReduce
https://ru.wikipedia.org/wiki/Hadoop
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3. Uro Takoe MapReduce?] // Crates Onora o pa3paboTKe,
nporpammupoBannn Ha C#/.NET, u He Tonbko [DIEKTpOHHBIH pecypc]. —
Pexum JOCTyTIa: http://regfordev.blogspot.ru/2015/09/
mapreduce.html#.WrQJDOJFKUm,  cBoOomHbli (maTta  oOpaleHus
22.03.2018).
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