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What is Cluster Computing ?

How to deploy PC cluster ?
AN
What is DRBL and Clonezilla ?

Can DRBL help to deploy Hadoop ?
AT Y
Live Demo of DRBL Live
and Clonezilla Live
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Ref: Cluster Computing in the Classroom: Topics, Guidelines, and Experiences
http://www.gridbus.org/papers/CC-Edu.pdf
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Crzillzngzs of Clusizr Corlliingg

 Hardware

- Ethernet Speed | PC Density
- Power | Cooling | Heat
- Network and Storage Architecture

« Software

- Job Scheduler ( Cluster level )

- Account Management

- File Sharing | Package Management
 Limitation

- Shared Memory

- Global Memory Management
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7 or 42 Scaling Hadoop to 4000 nodes at Yahoo!
T p 2 September 30, 2008

-
-4

Total Nodes 1 4000
Total cores : 30000 :
Data 16PB i
500-node cluster 4000-node cluster
write read write read
number of files 990 990 14,000 14,000
file size (MB) 320 320 360 360
total MB processes 316,800 316,800 |5,040,000 |5,040,000
tasks per node 2 2 = 4
avg. throughput (MB/s) | 5.8 18 40 66

-
-



Addvzinezd ainods to daoloy Cliusiar

» SSI ( Single System Image )
- Multiple PCs as Single Computing Resources
- Image-based

* homogeneous
* ex. Systemimager, OSCAR, Kadeploy
- Package-based
* heterogeneous
* easy update and modify packages
- ex. FAI, DRBL
* Other deploy tools

- Rocks : RPM only

- cfengine : configuration engine
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Support Node Cluster
. .- . . . . Database
Distribution Diskless| configuration A management | ;
installation
Sysmless
System
Imager

Kadeploy
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SmartFron%-

* Make Hadoop deployment agile
*Integrate with dynamic cluster deployments

Source: Deploying hadoop with smartfrog
http://people.apache.org/~stevel/slides/deploying _hadoop_with_smartfrog.pdf [LABS“"]


http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf

SmartFrog - HPLabs' CM tool

Language for describing systems to deploy
—everything from datacentres to test cases

Runtime to create components from the model

Components have a lifecycle
LGPL Licensed, Java 5+

http://smartfrog.org/

Source: Deploying hadoop with smartfrog hp]
http://[people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf ['-ABS



http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf

Basic problem: deploying Hadoop

User Job Job Map Reduce Map
Map/ Job Tracker Task Task Task
Reduce -scheduler Tracker Tracker Tracker

Nan_*\e Hode Data Node Data Node Data Node
HDFS -index
Hardware

+ 0S8 =gl =S I=So9f =i

one namenode, 1+ Job Tracker, many data nodes and task trackers

Source: Deploying hadoop with smartfrog 2
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf (LABS]



http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf

I The hand-managed cluster

Manual install onto machines
SCP/FTP in Hadoop zip
copy out hadoop-site.xml and other files

edit /etc/hosts, /etc/rc5.d, SSH keys ...
Installation scales O(N)

Maintenance, debugging scales worse

Source: Deploying hadoop with smartfrog -
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf [LABSJ



http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf

The locked-down cluster

PXE Preboot of OS images

RedHat Kickstart to serve up (see instalinux.com)
Maybe: LDAP to manage state, or custom RPMs

Requires:

uniform images, central LDAP service, good ops
team, stable contigurations, home-rolled RPMs

Source: Deploying hadoop with smartfrog 2
http://[people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf [LABSJ


http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf

CM-+ool managed cluster

Configuration Management tools

State Driven: observe system state, push it back into
the desired state

Worktlow: apply a sequence ot operations to
change a machine's state

Centralized: central DB in charge

Decentralized: machines look after themselves

CM tools are the only way to manage big clusters

Source: Deploying hadoop with smartfrog i
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf [LABS]



http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf

Model the system in
the SmartFrog language

TwoNodeHDFS extends OneNodeHDFS {

localpataDir2 extends TempDirwithCleanup {

}

datanode?2 extends datanode {
dataDirectories [LAZY localbDatabirl];
dfs.datanode.https.address "https://localhost:0";

}
}

Inheritance, cross-referencing, templating

Source: Deploying hadoop with smartfrog 2
http://[people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf [LABSJ



http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf

The runtime deploys the model

NameMNodeHost
namenode: logDir:
NameNode TempDirWithCleanup
nameDir:
TempDirWithCleanup
dataDir:
TempDirWithCleanup
DataNodeHost2 DataNodeHost2
datanode1: datanode2:
DataNode DataNode
localDataDir: localDataDir2:
TempDirWithCleanup TempDirWithCleanup
Source: Deploying hadoop with smartfrog he
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf [LABS]


http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf

I Steps to deployability

Contigure Hadoop from an SmartFrog description
Write components tor the Hadoop nodes
Write the tunctional tests

Add workflow components to work with the
tilesystem; submit jobs

Get the tests to pass

Source: Deploying hadoop with smartfrog -
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf [LABSJ



http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
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* drbl-hadoop - # ﬁ“ ¥ A HDFS *

svn co http://trac.nchc.org.tw/pub/grid/drbl-hadoop

* hadoop-register — i %27 ssh applet

svn co http://trac.nchc.org.tw/pub/cloud/hadoop-register

% trac

Integrated 5CM & Project Management

2% trac

Integrated SCM & Project Management

root / drbl-hadoop-0.1 root / hadoop-register|

Name 4 Mame & Size Rev Age Las!
- drbl-hadoop b Jetc 183 4 weeks | wa
| drbl-hadoop-mount-disk ~| adduser.php 1.3kB 85 & weeks | wa

z.zke 85 6 weeks W

| check_activate_code. php

P —




i 5 reldooo.rcre.org. iy

* DRBL Server -1 - (hadoop) ° *t =~ /home 2 /tftpboot 7

* DRBL Client - 19 - (hadoop101~hadoop119)
« #* Cloudera - Debian % i*
« ¢ * drbl-hadoop % Z 2 init.d script & s 8 %

« & * hadoop-register * it i * iﬂz iy 2 ssh applet /i &

) hadoop Haduup Map/Reduce Administration - Mozilla Firefox
v FOEYT M |._] hHpeatad o nehe nrg e hesk_nsy_denttrsion php ]

! Ealuop Howwbole laloopandeog 3020 | ) Euluop 836 - i % &E @ | ¢ hfm."m&donpm]'uzorgtw5l:|03ﬂ."]nbtm£ H 4

PR |hzmvauy [Donil | mvaug r@uulcons b |EHB (S8 oo 5cer B (SR [R5 [ [SHER wbaoe F T : -
BRE EEE SN Ehy TED SUH ! hadoop Hadoop Map/Reduce Admin- | | | Hadoop HREE

L-nux hadcon 2.6.26-2-amd6d &7 SMP Fri Mar 27 04:02:59 xh6_04 hadoop Hadoop Map/Reduce Administration
5 included with the Debian GNU/Linu Em are WATE RUNNING|
Lribul g seribe

Stun Jul 19 22:46-19 EDT 2009
0.18 3-4cloudera 3.0, ¢

(, to the extent Fri May 29 22:20:49 I TC 2009 by root
200007192248

chz ore Tw

Cluster Summary

Maps Reduces Total Submissions Modes
1] a 711 18

Running Jobs

Map Task Capacity Reduce Task

a8

Running Jobs

a8




L assorn Lazirn

Cloudera = & c47 i - 2 * init.d script & fz#: i B
- name node, data node, job tracker, task tracker
E L FRE
- v DRBL p &4; £ = = /opt/drbl/sbin/drbl-useradd
i® * —*‘F{?Eﬁ,{ HDFS #.f &%
- R B EEY 07 hadoop fs -mkdir tmp
KLk * F§ HDFS £
- e BT T hadoop dfs -chown $(id) /usr/$(id)
HDFS ¢ iz * /var/lib/hadoop/cache/hadoop/dfs

MapReduce ¢ i¢ * /var/lib/hadoop/cache/hadoop/mapred
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http://free.nchc.org.tw/drbl-live/stable/
http://classcloud.org/drbl-hadoop-live.sh
http://classcloud.org/drbl-hadoop-live-run.sh
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