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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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| ] Storage
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- Sysierr
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Clustar

Computing | Parallel
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Cornputing

Prograrrirning
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Midcllzwere Prograrricning

Ref: Cluster Computing in the Classroom: Topics, Guidelines, and Experiences
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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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#1454 : Scaling Hadoop to 4000 nodes at Yahoo!
FLp # : September 30, 2008

—AC
3
—AC
23
Il B BB = = ==

N

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
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» 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

15144 - cfengine : configuration engine



Comzrison of Clisiary Dagloy Tools

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

Kadeploy

DRBL ALL Yes Package Yes Yes No

--
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SmartFron%-

* Make Hadoop deployment agile
*Integrate with dynamic cluster deployments

Source: Deploying hadoop with smartfrog
18/44 http:l/peopIe.apache.orgl~stevells|idesldeploying_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]
19/44 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
20/44 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
21/44 http://[people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf ['-ABS ]
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* Diskless Remote Boot in Linux

* Network is cheap, Man Hour is expansive.

* In short, DRBL is ....

- Use network cable to replace SATA cable Powered by DRBL

- All student PCs are connected to one single server

Diskfull
PC

Diskless

PC Server

23/44 source: http://www.mren.com.tw
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 Clone (4 @ ) + zilla = Clonezilla ( £ 2 %

* Open Source Alternative to Norton Ghost

Clonezilla

* Support Windows, Linux and Mac

Dis/c o Dis/c

Disic
10
iaye

Jizigz2 2o 0 Disigs
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SIS Connigurations

S1ONZ. (= S1ONZ (= DIONZ (= SO (=

NFS TFTPD DHCPD SSHD NIS YP
GNU Libc

Configq. Files
Ex. hostname d ﬁ@h —
initrd-pxe Kernel'V f_ dule
vmlinuz-pxe L nux jfé ‘nel

oo PXelinux “Loader



Ydl2 Sooiieg, 2.2 Y=Y
17 zIddra55 fro) DelC P21,

S1ONZ. (= S/ONZ (= DIONZ (= DIONZ (=

NFS TFTPD o /c”0D SSHD NIS YP

Configq. Files
Ex. hostname

initrd-pxe

vmlinuz-pxe
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17 zIddra55 ro) DelC P21,

e A . A
17 IP 2 .3 17

NFS TFTPD o /c”p) SSHD NIS YP

Configq. Files
Ex. hostname

initrd-pxe

vmlinuz-pxe
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Dzoloy rladooo Usirig DRBL

* Under development. Need packaging.

* drbl-hadoop - mounting local hard disk for HDFS

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

* hadoop-register - Website and ssh applet

svn co http:/ltrac.nchc.org.twlpublcloudlhadoop-register

% trac

Integrated SCM & Project Management

]
.
b
[ .. trac
’ Integrated SCM & Project Management

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

Name 4 MName » Size Rev Age Las

y SO A

| drbl-hadoop b Jetc 183 4 weeks | wa
~| adduser.php 1.3kE 85 & weeks | W

| drbl-hadoop-mount-disk
39/44 ~| check_activate_code.php 2zke 85 & weeks I EY
] : S e o . |




AOOLUT r21dO00.MCrC.Org.

* DRBL Server x 1 (hadoop) with more space for /home and /tftpboot
* DRBL Client x 19 (hadoop101~hadoop119)

* Using Cloudera Hadoop Debian Packages

* Use drbl-hadoop and cloudera's init.d script to deploy hadoop

* Use hadoop-register to host web service and ssh applet

) hadoop Haduup Map/Reduce Administration - Mozilla Firefox l — |m] :i[
v FOEYT M |._] hHpeatad o nehe nrg e hesk_nsy_denttrsion php ' - Er=i b
¢ Enluoy Naurbule Jealuopodicong 8030 |1 Buoduuy 36 - oo ¥ OEE M | hitp:ihadoop nohe org tw:500304abtrac il 5 .l" - y.
PR |hzmvauy [Donil | mvaug r@uulcons b |EHB (S8 oo 5cer B (SR [R5 [ [SHER wbaoe F T : - = -
B0 HE SaY L0 TAD 20w ! hadoop Hadoop Map/Reduce Admin- | | | Hadoop HREE - - | &
FY

hadoop Hadoop Map/Reduce Administration

RUNNING|

Sun Jul 19 224519 EDT 2009

018 3-4clovders 30, ¢

il (, to the extent Fri May 20 23:20:40 T'TC 2000 by root
Last 15 15 23 2009 from wrl85-050 . nchz org tw U

Fad

Cluster Summary

Maps Reduces Total Submissions Nodes Map Task Capacity Reduce Task
1] a 711 18 aa aa

Running Jobs

Running Jobs




L assorn Lazirn

* Cloudera Hadoop Package use init.d script to start/stop ...

- name node, data node, job tracker, task tracker

e Creat 500 users in advanced

- Use DRBL build-in command /opt/drbl/sbin/drbl-useradd
* Setup default HDFS home directory

- Use for loop to run “hadoop fs -mkdir tmp*“ for each user

* Setup permission of user HDFS folders

- Use for loop to run “hadoop dfs -chown $(id) /usr/$(id)«
* HDFS use the space of /var/lib/hadoop/cache/hadoop/dfs

* MapReduce use the space of /var/lib/hadoop/cache/hadoop/mapred

41/44
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== Conclusior

* Thanks to Cloudera to provide Hadoop related packages.

* Benefits

- DRBL save your time and money. It make your life easier.
- It's developed by Taiwan developers. Easy to communicate.

- Using Network Booting could save power consumption ....

 Weakness

- DRBL-Hadoop currently is only good for building experimental
Hadoop Cluster.

- If you are looking for operational product, maybe you can try
SmartFrog.
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Derno MNetwors Togology

140.110.88.*

Wireless DHCP Server j>

Physical Network Device

~

172.21.253.*
£ VMNet 8 DHCP Server

ethO = NAT
eth1 = Host-only

Running DRBL Live CD

- Q

| 192.168.200.*
[ VMNet 1 Host-Only
| | |

Diskless Clients

3

\
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