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BeeneHue

» PeHomeH Big Data
- Hosble mogenun nporpammuposanus (MapReduce, Spark RDD)

~ TexHonornun pacnpegeneHHoii obpaboTtku gaHHbix (Hadoop, Spark)

o CnoxHocTtn BkAtodeHus TexHonoruii Big Data B
TPaAVUVOHHBIA KYPC NO MapajnenbHbiM BblYUCAEHNSAM

— 3aMeTHble OT/INYKSA OT TPaANLUNOHHDbIX TEXHOIOr NI MapannesibHoOro
nporpaMmMmmnpoBaHnA, gpyrme A3blkin m Mmoaeanm nporpaMmMmnpoBaHnA

- lcnonb3oBaHmne cneyunancHol BbIYNCAUTENBHOW NHPPACTPYKTYpbI
(Hadoop-knacTep)

— [NpakTuyeckne 3aHATNS TPEDYIOT OCBOEHUS CMELNMUYECKIX
NHTEPdEiCOB KOMaHAHOW CTPOKU
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OnbIT NnpenogaBaHns

 Kypc «llapannenbHbie n pacnpeaeneHHble BbIYUCEHNS »

- LLlkona aHanusa gaHubix (c 2008 roga)

— @akynbTeT KOMNbloTepHbIX Hayk BLLD (c 2015 rop)

e OcHOBHble pa3gensl

- MHoronoto4Hoe nporpammupoBaHue (C++)
— [MapannensHbie BbluncneHus (OpenMP, MPI)
— PacnpegenerHasi obpabotka gaHHbix (Hadoop MapReduce, Spark)

- Pacnpepenentbie Bbidncnenus (Python)
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NHudpacTpykTypa

optional
______ [
Students " Instructors
\
MapReduce Wikipedia HW
Spark Twitter HW
\_ Services Y,

Job Manager

Everest
Cluster
Agent Agent
4 )
YARN
‘ -—
Big Data
(Hadoop, Spark, Hue...)
g J
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[IpenmyLLIECTBaA CEPBUCOB

VYa0o06CcTBO MCNONL30BaHUS B CPAaBHEHUMN C UHTepdelicamn KOMaHAHO
CTPOKM

ABTOMAaTN3aUNS PYTUHHbIX AENCTBUNA (nepep,aqa daiinos, Komnvumu,vm)

VYMeHbLUEHNE HAarpy3Kn No agMUHNCTPUPOBAHNIO NOJIb30OBATENEN

VHuBepcasibHble CEPBUCHI As1 3aMyCcKa NporpamMm

— NOMOraroT CTyaA€HTaM 6bICTpO MPUMEHATDb NOJYHEHHbIE 3HAHUA

— MO3BONSAIOT MPENOAABaATENAM BKHOYATh B 3aHATUSA Donblue YNPa>kHEHWI U
AeMOHCTpauni

CepBuUChbl Ana TECTUPOBAHUS PELLUEHWUIA 3aaHWA

— MO3BONSAOT CTYAEHTAM MOJYYUTb ONEPATUBHbIVI OTKJNK B NMPOLECCE PELUEHUS
3aaHuns

— MOMOrarT NpPenogaBaTeNsaM YCKOPUTb NMPOLECC OUEHKN peLUueHUniA
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V4ebHbIi Knactep

e Otnnuns TexHonornii Big Data ot HPC

— Opyrue menepxepsl pecypcos (YARN)

— nHamunyeckoe BblaeneHne pecypcoB B MNPOLLECCE BbINOJIHEHUS
NpPorpamMmbl

« Knactep pa3geneH Ha ABe 4YacTu

- HPC: SLURM, NFS, OpenMPI
- Hadoop: YARN, HDFS, MapReduce, Spark, Hive, HBase, Kafka

— Pa3mep ka)xpoii 4acTu HacTpauBaeTCsl B PYHYHOM pPexXinmMe

o JluMunTbl NOTPebNEHNS pecypcoB

- HPC: wall clock time

— Hadoop: vcore-seconds
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Everest

e [lporpammHas nnatdopma, peanmnsytoLlas

- [lybnnkauunto BbIHNCANTENBHBIX NPUJIOXKEHUT B Buie BeO-CEpBUCOB
— 3anyck NpUIOXKEHNA HA BHELLHUX BbIYNCANTENbHbIX pecypcax
— COBMECTHBbIi AOCTYN MONb30BaTESNEN K MPUNOXKEHUSIM N pecypcam

- Komnosnuuto npnnoxxeHuni

 Platform as a Service (PaaS)

— VpaneHHblii gocTyn 4yepe3 Beb-bpaysep n nHtepdeiic REST API

— OpaunH 3k3eMnasp NnaTOpMbl OOCAY)KMBAET MHOIMO
Nnosib30BaTesNEeN

 http://everest.distcomp.org/
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http://everest.distcomp.org/

ApxntekTypa Everest

Web browser Client
g [ Web Ul ] [ Client Library ] g
\

HTTPS + JSON

@ REST AP Service

1
Applications Application
C Job )

Compute
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[Tpunoxenne Everest (cepsuc)

Request

"inputs": {
"inl": 10,
"in2": "value...
"in3": "http://.
}

}

inputs

"

-

26.09.2017

Task

Configuration

metadata
inputs / outputs
task template
resources
allow list

Application

Files

command
input files
output files

resources

*~____—f””———_—

Resource

Job Status

outputs

—l
}

Task Results

}

\_/_

exit status
stdout /
stderr

output files

*~____—f””—————
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"state": "DONE",
"result": {
"outl": "result...",
"out2": "http://..."




Cepsucol gns texHonoruii Big Data

o Cepsuchl ansa 3anycka MapReduce- and Spark-nporpamm Ha
y4ebHOM KnacTepe

- [Ba BapuaHTa cepBuca ans kaxgoii texHonoruu: Python n Java/Scala
- 3anyck 3agaHuii Yyepe3 MeHemxep pecypcoe Hadoop YARN
- [NpokcuposaHue Beb-uHTepdeiicos Hadoop/Spark

— 3amepeHne obbema NOTpebNEHHBIX PECYPCOB B S4PO-CEKYHAAX

e CepBuCbl AN TECTUPOBAHUS PeELLUEHUI 3a4aHWniA
— [MocTpoeHne nneeptupoBaHHoro nugekca Bukunegum (MapReduce)
— AHanus rpacpa nosnvsosateneii Teuttepa (Spark)

— ToNbKO NPOBEPSIOT KOPPEKTHOCTb MOJIYHEHHbIX PE3YNIbTAaTOB
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Hadoop MapReduce (Streaming)

‘rStar || BExport | & Edit |

About Parameters Submit Job Discussion

Job Name | Hadoop MapReduce (Streaming) |

Input path | /data/vm |

Fath to the file or directory in HDFS you want to use as the input data for the job.

Output path |!userfpchASECHI(Iwaordcount |

Path to the directory in HDFS where you want to save the output of the job.

Mapper command | mapper.py |

Command to use as mapper, e.g. "mapper.py"

Reducer command | reducer.py |

Command to use as reducer, e.g. "reducer.py”

Combiner | |
command

Optional command to use as combiner, e.g. "combiner.py”

Number of | 1 |

reducers Specify the number of reduce tasks you want to use (maximum is 50). Specify zero if you do not want to run any reducer tasks.
Required files [ } | *Add file...
|+ Add item
Specify files implementing mapper, reducer, or combiner.
Options | J

Additional options to pass to Hadoap.
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Word Count on Wikipedia

Job Info Inputs Outputs Share Tasks
Application Hadoop MapReduce (Streaming)
State (RUNNING.
Submitted 20 Aug 2016 20:43:55
Finished
Info Hadoop job is running, status: hitp://mapreduce.distcomp.org/proxy/application_1470909240314_ 0012 (CoreSeconds: 3632)
Log view ~ Logoed in as: deuho
@hadaap MapReduce Job
- job_1400191378494_0002
\ » Application — T Job Overview
Job Info Inputs Outputs Share Tasks ngtw 2 Queue: etaut
’1? DI‘:E:::IEEEES ;F;:el\:ayﬁ 22:09:38 EDT 2014
Application  Hadoop MapReduce (Streaming) ;VQZSL‘FZ%EZEK §§Z§
AverageMergeTlme Osec
State m 1 — Thu May 15 EE‘DS:WSI;)“‘FE;: 10.0.1.4‘:004‘1; @L;gs
Submitted 20 Aug 2016 20:43:55 . # IF » mj —
Finished 20 Aug 2016 20:47:41 ) ) )
Info Hadoop job is completed, history: http://mapreduce.distcomp.org/jobhistory/job/job 1470909240314 0012 (CoreSeconds: 16603)
Log view
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PySpark

About Parameters

Job Name

Program

Arguments
Executors
Executor cores
Executor memory
Min executors

Email Notification

26.09.2017

Submit Job Presets Discussion

PySpark

+ Add file...

Python program using Py Spark.

Frogram arguments.

2

Number of Spark executors (maximium 40).

1

Number of cores to use on each executor (maximum 4).

2

Amount of memory in GB to use for the executor process (maximum 18 GB, float values are supported).

0.5

The minimum ratio of registered executors to wait for before starling computations. Specified as a double between 0.0 and 1.0.

[l Send me email when the job completes
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Apache HUE

adhue @A  Query Editors v Data Browsers v Workflows v Search v Ik File Browser Job Browser £ jennykim v @ BE »
B File Browser
Search for file name £ Actions v X Move to trash | v ® Upload v © New v
@ Home / user/ jennykim/ 2015/ 02/ 06/ 00 ¢ ¥ History 1 Trash
4 Name Size User Group Permissions Date
[ jennykim jennykim drwxr-xr-x July 28, 2015 02:02 PM
[ ] jennykim jennykim drwxr-xr-x July 28, 2015 02:21 PM
O 2015-02-06-00.txt 35 bytes jennykim jennykim -TW-r--r-- July 28, 2015 02:21 PM
M 2015-02-06-01.txt 35 bytes jennykim jennykim -TW-r--T-- July 28, 2015 02:21 PM
O 2015-02-06-03.txt 35 bytes jennykim jennykim -TW-r--r-- July 28, 2015 02:21 PM
M 2015-02-06-04.txt 35 bytes jennykim jennykim -TW-T--T-- July 28, 2015 02:21 PM
Show 45 ¥ of4items Page 1 of 1 M « » M
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UHpekc Bukunegum Version 010 v < Star RExport (2 Edit

About Parameters Submit Job Presets Discussion
Annotation 3afaya Ha pacnpeleneHHyo GoTky AaHHelX ¢ Hadoop MapReduce
LOVCIL SR ¢ ] big data | MapReduce | Hador
Owner sol
About Parameters Submit Job Presets Discussion
State [ READY |

Times Used 429
Job Name MHoekc Bukwneomm

Rating 3

Last Updated 24 Jun 2017 14:59:17

English Wikipedia Index

Latest Version 0.1.0

Ayme K Manke ¢ NocmpoerHbIM UHOeKCcoM aHanulickol Bukuneduu e HDFS

MyMe K Manke ¢ NocmpoeHHLIM UHdercoM pycorod Bukuneduu e HDFS

D 5354d1de3d0000a72f290835

Russian Wikipedia Index

Service URI hitps:/feverest.distcomp.org:44 3/apps/535)

NocTtaHoBKa 3apgayu
MNocTpoWTh MHBEQTWPOBaHHLIE MHOEKCH! ANA PYCCKOA W aHmMUAcKon Bukmneowii.

WMHOoekc gon¥eH COCTOATL M3 CTPOK BUOA word \t docidl:tfidfl \t docid2:tfidf2 .., [O€ word - CMOBO, docid - WOSHTW(PUKATOP CTATLW, tfidf - 3HayeHwe mepsl TD-IDF
[ONA Napel CNOBO-CTaTed, “t - CMMBOMN TaBynaumu (npofenos BOKPYT HEro BbIT He OOMKHO).

[Ins kawgoro cnoea Aon#HO ObiTe BEMoyeHo 20 Hawbonee peneBaHTHLIX cTaTel B nopaake yooieanna ux TF-IDF. MNpw pasHbix 3navennax TF-IDF ctatei AonmwHbLI pacnonaratecs B
NopAOKE BO3pacTaHuA docid .

I'Ipm NoOCTPOSHWW MHOEKCa cneayeT WTHOPWPOBaTL 20 HawBonee yacTo BCTPEYaHILWWXCA B TEKCTaX CTaTel cnoe, HCNONk3YA NpedBapHTEnbHO BbIYWCNEHHBIA CNWCOK OaHHLIX CIOB.

TpeboBaHWA K NAPCUHTY CNOB MMHUMANbHbIE. OBA3aTENBHO TONBKO OTOpPAaCkIBAHWE 3HAKOB NMYHKTYALMK W NPUBENEHWE K HUKHEMY perucTpy. [nA npocToThl B TEKCTE PyCCKOM
Bukunenuu moxHo BooBile OCTABNATE TONBKO KUPUNNWYECKWE CHMMBONLI, 8 B AHIMWACKON - NaTUHCKKWE. [pUBENSHWE CNOB K HOPMAnbHOI cdopMme He TpebyeTca.

[NononHuTensHo TpebyeTca MMHUMK3UPOBATE BPeMA NOCTPOEHNA MHAEKCa W 06ecneynTs MacluTabMpyeMoCTs peani3alUmm, TO eCTk BO3MOKHOCTL 3ddexkTueHo obpabaTeiBaTe OaHHbIE
Bonbluero ofbema M UCNONb30BaTL BoNbLLIEE YUCTO MALLIKH.
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3akJito4eHune

 PaccmoTpeH onbIT BKkAtoYeHns TexHosornii Big Data B kypc
No NapanfefbHbIM N pacnpefeneHHbIM BblYUCAEHNSM

— OpraHuzayuns BbIYUCANTENBHOW U NPOrpaMMHON NMHMPACTPYKTYpPb
ONSA NoAOEPXKKN NMPAaKTUYECKNX 3aHATUN

— Peanuzauns cepeucoB ans 3anycka nporpaMmm 1 TECTUPOBAHUS
peLleHnii 3agaHnii Ha y4ebHOM KnacTepe

e JlanbHenwne nnaHbl

— CoBeplueHCTBOBaHNE ONUCAHHO NHMPACTPYKTYPbI

— [Nlybnnkauns rotoBbIX WADSOHOB CEPBUCOB AJist NCMNOJIb30BaHUS B
APYrnx Kypcax
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