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What is Distributed Computing/System?

Å Distributed computing

ïA field of computing science that 

studies distributed system.

ïThe use of distributed systems to 

solve computational problems.

Å Distributed system

ïWikipedia
Å There are several autonomous 

computational entities, each of which has its 

own local memory.

Å The entities communicate with each other by 

message passing.

ïOperating System Concept
Å The processors communicate with one 

another through various communication 

lines, such as high-speed buses or 

telephone lines.

Å Each processor has its own local memory.



What is Distributed Computing/System?

ÅDistributed program

ïA computing program that runs in a distributed 

system

ÅDistributed programming

ïThe process of writing distributed program



What is Distributed Computing/System?

ÅCommon properties

ïFault tolerance
ÅWhen one or some nodes fails, the whole system can still work fine 

except performance.

ÅNeed to check the status of each node

ïEach node plays partial role
ÅEach computer has only a limited, incomplete view of the system. Each 

computer may know only one part of the input.

ïResource sharing
ÅEach user can share the computing power and storage resource in the 

system with other users

ïLoad Sharing
ÅDispatching several tasks to each nodes can help share loading to the 

whole system.

ïEasy to expand
ÅWe expect to use few time when adding nodes. Hope to spend no time 

if possible.



CASE STUDY - HADOOP



Quick overview

Paramount Q1 2008 - 7

ÅFeatures

ÅHDFS

ÅMap-Reduce Framework



Features

ÅLarge files

ïGigabytes, Terabytes

ÅWrite once, read many

ÅCommodity Hardware



HDFS

ÅNamenode: 

ïmanages the file system namespace and 

regulates access to files by clients. 

ïdetermines the mapping of blocks to DataNodes. 

ïfsImage and editLog

ÅData Node : 

ïmanage storage attached to the nodes that they 

run on

ïsave CRC codes

ïsend heartbeat to namenode. 

ïEach data is split as a chunk and each chuck is 

stored on some data nodes.



HDFS

ÅSecondary Namenode

ïresponsible for merging fsImage and EditLog

ïNot a namenode



HDFS architecture



Secondary namenode

ÅEdit log

ïTransaction log
ÅUpdate transaction log before updating content in memory

ÅAlways update this file when each request has been sent to namenode

ÅfsImage

ïPersistent checkpoint

ÅSecondary namenode

ïResponsible for merging editLog and fsImage.



Secondary namenode

From Hadoop - The Definitive Guide 



Map-Reduce Framework

ÅJobTracker

ïResponsible for dispatch job to each tasktracker

ïJob management like removing and scheduling. 

ÅTaskTracker

ïResponsible for executing job. Usually tasktracker

launch another JVM to execute the job. 



Map-Reduce Framework

From Hadoop - The Definitive Guide 



Summary - Hadoop

ÅHadoop provides a distributed file system (HDFS) that 

stores data on the compute nodes, providing very high 

aggregate bandwidth across the cluster.

ÅHadoop implements a computational paradigm named 

Map/Reduce, where the application is divided into 

many small fragments of work, each of which may be 

executed or reexecuted on any node in the cluster.



CASE STUDY ïGLUSTER

FILESYSTEM



Quick overview

Paramount Q1 2008 - 18

ÅIntroduction

ÅGluster File system design

ÅExample : 4 nodes GlusterFS

GlusterFS
Cluster File System



Introduction

ÅGlusterFS is an open source clustered file system 

and runs on industry standard hardware from any 

vendor and delivers multiple times the scalability 

and performance of conventional storage at a 

fraction of the cost.
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GlusterFS Overview

From GlusterFS Datasheet



GlusterFS Design

GigE

GlusterFS Clustered Filesystem on x86-64 platform
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From http://www.gluster.org/



Key Design Considerations

Å Capacity Scaling

ï Scalable beyond Peta Bytes

Å I/O Throughput Scaling

ï Pluggable Clustered I/O Schedulers

ï Advantage of RDMA transport

Å Reliability

ï Non Stop Storage

Å Ease of Manageability

ï Self Heal

ï NFS like Disk Layout

Å Elegance in Design

ï Stackable Modules

ï Not tied to I/O Profiles or Hardware or OS




