MOHA: ManyTask Computing meets
the BigData Platform

Jik-Soo Kim*, Cao Nguyen*', Soonwook Hwang*f

* National Institute of Supercomputing and Networking at KISTI
Daejeon, Republic of Korea
Email: {jiksoo.kim, cao, hwang } @kisti.re.kr
f University of Science & Technology (UST)
Daejeon, Republic of Korea




Table of Contents MOTI

A Introduction
A Design and Implementation of MOHA
A Evaluation

A Conclusion and Future Work

Slide #2




[ ] [ ]

Introduction KiSTi

A Distributed/Parallel computing systems to support
various types of challengingpplications

A HTC (HigiThroughput Computinyjfor relatively long
runningapplications consistingf looselycoupledtasks
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BiZinc HICond%r 511d oo

A HPC ligh-PerformanceComputing)targets efficiently
processingdightly-coupled parallelasks ’ MPI

A DIC (Datantensive Computing)nainly focuses on
effectively leveragingistributed storagesystemsand

parallel processing frameworl, @ha Bl
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Introduction KiSTi

A Many-Task Computing (MTC) ashaw computing
paradigm|l. Raicu, |. Fostef. 2K 25 a ¢! D{ Qny
A A verylarge number of taskgmillionsor evenbillions)
A Relativelyshort per task execution timesecto min)
A Dataintensive tasks (i.e., tens of MB of 1/O s&cond

A A largevarianceof task execution times (i.e., ranging from
hundreds of milliseconds to hours)

A CommunicatioAntensive, however, not based on message
passing interfacéut throughfiles

astronomy, physics,
pharmaceuticals,
chemistry, etc.
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Vd

A Hadoop, thede factostandardé . 2 BG | ¢ & z
processing infrastructure

A with the adventof Apache HadoopyARNHadoop 2.0 is
evolvinginto multi-use dataplatform

V harnessvarioustypesof data processingvorkflows
V decoupleapplicatiorlevel scheduling antesource management

Single Use System Multi Use Data Platform
Batch Apps Batch, Interactive, Online, Streaming, ...
HADOOP 1.0 HADOOP 2.0
MapReduceu Tez L Others
(batch) (interactive) (varied
MapReduce T
(cluster resfurce management YAR N

& data processing) (operating system: cluster resource management)
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A This paper presents
A MOHA(Many-task computing On HAdooframework
whichcan effectivelycombineMany-TaskComputing
technologieswith the existing Big Data platform Hadoop

V developed as one dfladoop YARN applications

V transparentlycohostexistingMTC applications with other Big Data
processing frameworks @ single Hadoop cluster

New framework

in Hadoop 2.0
o
; Applications l MTC Multilevel
( Direct Scripting SQL Cascading NoSQL Stream S C h e d u I in g
API < Java Pg Hie Scaa Other HBase Storm Other  Others
NeT - sy Ammb ISV

\ MOHA

 Batch Batch & Interactive Real-Time for MTC

Engine < ephedies Tez Slider
| YARN : Data Operating System Hadoop YARN
System < ee Resource
(Hadoop Distributed File System) Management
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Related Work K

A GERBILMPI+YARNL.Xu ,M.Li,A R.. dzid s / / DN.

A Aframework for transparently chosting unmodifiedVviP|
applicationsalongside MapReduagplications
V exploits YARN as the model agnostic resounegotiator
V providesan easyto-use interface to the users

V allows realization ofich data analytics workflowsas well as efficient
data sharing between the MPI and MapReduce models within a

MNode @ Node 1 MNode 2 MNode n
N (o JECH PRSI N [ ]
/L;r 1: command-line anguments i = : Li a0 i = @ .. g ——
\\__j 5: Start AM & ‘ (@) | A ... ["MPI Process
+ o Resourca Manager Registration Req Noda Manager G
2: Application Request - > S T e T
I 3: Response with ,ume Scheduler 6: Resource Info. aton ,/’ Pl \-____M ___—:’
ient | -] 7: Request Containers Appiication Master C:___EE e
4: Application i at . i i —
Submission Context | "PPICan Manager 18: Assign Containers, (1) The user submits a job request. ‘MapReduce Container <_ o

(2) Gerbil-client informs RM the job submission. Gerbil-container <l S |

@ HM IElL.II'IIZI'IE'S GEFDIl-ﬂM “_I ECDI'ItaiI'IET. e
@) Gerbil-AM requests for Gerbil-containers and assign MPI processes.

Fig. 1. Steps of launching an application in YARN.

Fig. 2. GERBIL architecture for running MPI on YARN.
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Hadoop YARN Execution Model Josti

A YARN separates all of its functionality intvo layers

A platform layeris responsibldor resource managemerfirst-
level scheduling

V Resource ManageiNode Manager
A framework layercoordinatesapplication executiofisecond
level scheduling
V ApplicationMasterA New MOHA Framework !
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