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 AaaS
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 DBaaS
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https://www.ibm.com/developerworks/mydeveloperworks/blogs/sbose/entry/gathering_clouds_of xaas

Architecture as a Service
Business as a Service
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Computing as a Service Clustornz2r-0ri2052¢
Data as a Service e g
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Ethernet as a Service

Frameworks as a Service

Globalization or Governance as a Service
Hardware as a Service
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Infrastructure or Integration as a Service
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Lending as a Service
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Organization or Operations as a Service

Software or Storage as a Service
Platform as a Service

Technology or Testing as a Service
Voice as a Service
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&3 JRF%  Amazon S3
- $0.150 per GB - first 50 TB / month of storage used

- $0.100 per GB — all data transfer in
- $0.01 per 1,000 PUT, COPY, POST, or LIST requests

% - Paying for What You Use

%+ %k ¢ http://eblog.cisanet.org.tw/post/Cloud-Computing.aspx
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- 500MB of storage
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- 10 applications per developer account
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- #2.3% 3K 313 3 : Python ~ Java
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http://code.google.com/intl/zh-TW/appengine/

PuUolic

Clotye] 2554

Microsofe g

« Microsoft Azure ¥ — £ Z 1 PRFXiT ¥ % %

e T4 Azure pRF*-T
o JRIXFEZE

— .Net services

— SQL services

— Live services

EE NI

&

SenB A S PRIANE R ORAEE RE

Azure Services Platform
Azure Services i

) LiveServices ."--"H._

# W NETServices

L7 Windows Azure L
SOAP

e : SOAP
[ -~ SQLServices i

- | REST REST i - 8 (Ba

Your @ XML Apﬁiﬁ%nﬁ XML Your Cloud
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http://hadoop.apache.org
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Java®® % > # i=HDFS£? MapReduce AP o
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e o F F FALFF# ¢ . (National Center for Data Mining)
A ap d it & % o

o I ¥ C/IC++3F 3 £ 8 > F]pt stae & Hadoop { #F o

e $& & 47012 | Google File System¥? MapReduce 574 ]
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MNational Center for Data Mining U I C ‘D I Open Data Group
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___________

___________

Hadoop ?

Hadoop is a software platform that lets
one easily write and run applications
that process vast amounts of data

wEnc )



___________

* M Javaf

WEET

o FF o gt

» Petabyte & & Tl &

+ £14>% Doug Cutting

» % Apache #:#2 7k £ € i top level project

wEnc I
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o | - 2002-2004

___________

* Lucene
— % Javazk 2t en® skar 2 £ 2 31 31 AP
— %3l B¢ ha - 3 BF T B
E 3 kR
* Nutch
— nutch-Z_s8 > B < i 4545 #1 B 4 «hweb search
— J* Lucenes ;¥ E B &%

"y



___________

* Google File System
« SOSP 2003: “The Google File System”

« OSDI 2004 : “MapReduce : Simplifed Data
Processing on Large Cluster”

« OSDI 2006 : “Bigtable: A Distributed Storage
System for Structured Data’

—ﬂj?%/uméa\ B{}\‘j‘ﬁ})% /% ,?tfb
— = g ¥ “ﬁ.l %*L'I““Lnb g PR AR
‘7‘

s P 5% 3 2 K=
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___________

« Dong Cutting ¥ 4o %4 #m~ k7 1F
* Added DFS & MapReduce implement to Nutch
« Nutch 0.8 5x2_ {4 » Hadoop & b= 78 F
* Yahoo ** 2006 # % * Dong Cutting e Fj & B
B
— Team member = 14 (engineers, clusters, users, etc. )

» 2009 # Dong Cutting §* 1 | Cloudera

Y,



| I S W |
PR ;
S Hadoop :
* Yahoo & & < (¥ E4 3
* IBM £ Google .+ BB Z AL E PN 7

Hadoop on Amazon Ec2/S3
* More---:

n A9.com n |BM n Powerset

» ADSDAQ by Contextweb s ImageShack s The New York Times
n EHarmony n 5] s Rackspace

s Facebook s Joost s Veoh

s Fox Interactive Media s Last.fm s Metaweh

wEnc 9
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F ol Hadoop Yahoo

15 B #7 Ep ZEE | FEey () B )
2006 vy H 188 47. 9
2006 A KA 500 472
2006 -+ — H 20 1.8
2006 +— A 100 3.3
2006 +— A 500 o, 2
2006 -+ — H 900 7. 8
2007 = H 20 1.2
2007 -= H 100 1.3
2007 += H 500 2
2007 = H 900 2.5

Sort benchmark, every nodes with terabytes data.

/_\9'
NCHLC /



————————

Hadoop  Yahoo

T AL #%42 : Yahoo! Launches World' s Largest Hadoop
Production Application

74l p ¥ : February 19, 2008

Number of links between
pages in the index

roughly 1 trillion links

run single Map-Reduce job

Size of output over 399 15,
compressed!
Number of cores used to over 10,000

Raw disk used in the
production cluster

over 5 Petabytes

/ r
NCHCY




————————

Had oop

Y ahoo

B ﬂP September 30, 2008
Total Nodes 4000
Total cores 30000
Data 16PB
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 4
avg. throughput (MB/s) | 5.8 18 40 66 N

HLC

11



B iR |
1 i Hadoop Google ;
. Develop Group Google Apache
i Sponsor Google Y ahoo, Amazon
i Algorithm Method MapReduce MapReduce
i Resource open document open source
| File System
... MapReduce) | R R
i Storage System (for big-table Hbase
i structure data)
i Search Engine Google Nutch
i_ 0S Linux Linux / GPL
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e Job « Namenode
i - REE
e Task « Datanode
— ] air — 4;'"'(7}’;;’,@&'
» JobTracker  Namespace
— EaRA R - PHEF
e TaskTracker * Replication
— )3 fEa RN
e Client » Blocks
— FALE IR 2 Y — Fh& T ¥ (64M)
. |\/|ap « Metadata
- et - BT
* Reduce

— i Zor I
5 NCHLC 3



« Master

- - /» Workers
|* BEHDFSH L A7 B e HEF/IBHIT
| Al E Rl g | + # {7 Namenode:

wl & K v

e ¥ % 1B

| o Bl Bl A

e WL FITHREZ

i&l—fﬁ‘é”ﬁ——ﬂ; / i




e Master

o W —‘F%’%
TR s M T
i asktrackers
IR Rk R
A e s
0\ e -

Tasktrackers

/ Workers

(11T

e :#F TMap £ Reduce

<




MapReduce
layer

HDFS
layer

slave

task
tracker

task

tracker

——

i

data
node

multi-node cluster




JobTracker

Java

Java N Java

L inuux

L inuux L L inuux

"7 Nodel |




Submit Job

CEOR

Get Block
Locations

{JobTracker

—
J

-/

D@

O ®

> HTTP Monitoring Ul

D@

D@

O ®

E)
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e HDFS ihz_ % 2

e HDFS trdx ¢ ?

» HDFS % 4§ 9

« HDFS:& iv = ;4 ?

* HDFS4riv i 3| H & b g ?
e HDFS 5 5 ?

wEnc )



» Hadoop Distributed File System

—Hadoop: p ¢4 #it8 & % » 2 F 3 Google =1
MapReducezt #-
— HDFS. Hadoop & % ¥ sff & & st

F I5g 0 Google File System

- GFSEL- i 4 202 el fes i Aot B s
HrePHER T

— IR LAY o T R G

b R L ILICE X T s

wEnc I



© FRBEEFF Lon ?
— AR R T A LR
— ik p PR
* B RGN R R P
— PRI N PR T R
—  Throughput > w Latency
CARETH B
— & ¥ Perabytes® st 7



« BT LB
— TR HAET RS T~ oL
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HDFS Architecture

Metadata (Name, replicas, ...):

| /homel/foo/data, 3, ...
Metadatﬂﬂps”f iNamenaae A
Bluﬁ- PS
Read Datanodes %, Datanodes
I= @
[] = Replication H = % =
] [] _ JE Blocks
: ' J
B Ny W
Rack 1 Rack 2

\e/



Namenode (the master)
— , o ¥R iEblock i =

name:/users/joeYahoo/myFile - copies:2, blocks:{1,3}
name:/users/bobYahoo/someData.gzip, copies:3, blocks:{2,4,5}

"o

T

Metadata - -~

Datanodes (the slaves)

2

NEnc )
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P M@-;L ’*ifﬁ‘%‘ééﬁﬁ ~ ‘313\.31%:'.]__7’. %ﬁf’t

Namenode JobTracker
filel (1,3) Map tasks
file2 (2,4,5) Reduce tasks

ask for task

— W Pondk L AT E (B4 B o~ PR F




* Origina ~

First: le #28 e & 2L
Second: FF 82 en ¥ — & 8L
Third: 7 F- 28 ¥ - 5 2L
More: g% P45

 Hadoop 0.17 ~

First: I Clientses 2h ¢
Second: 7 %28 ¢ g gL
Third: I % = B & &~ i 2g #
ey — 0 &gk

More: g P45

RackA

RackB

WEnc I



TR

— checked with CRC32

— % gl AP T4 ,},
 Heartbeat

— Datanode #z_#F = Namenode i#
Heartbeat

* Metadata
— FSImage ~ Editlog & 15w B % 4§ 2
P s

— % & 0 % NameNodesk f-+ 11 &+ &

R J—
NCHCY
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hadoop fs [-fs <local | file system URI>] [-conf <configuration file>]
[-D <property=value>] [-ls <path>] [-lsr <path>] [-du <path>]
[-dus <path>] [-mv <src> <dst>] [-cp <src> <dst>] [-rm <src>]
[-rmr <src>] [-put <localsrc> <dst>] [-copyFromLocal <localsrc> <dst>]
[-moveFromLocal <localsrc> <dst>] [-get <src> <localdst>]
[-getmerge <src> <localdst> [addnl]] [-cat <srcs]

[-copyTolocal <src><localdst>] [-moveTolLocal <src> <localdst>]
[-mkdir <path>] [-report] [-setrep [-R] [-w] <rep> <path/file>]
[-touchz <path>] [-test -[ezd] <path>] [-stat [format] <path>]
[-tail [-f] <path>] [-text <path>]

[-chmod [-R] <MODE[,MODE]... | OCTALMODE> PATH...]

[-chown [-R] [OWNER][:[GROUP]] PATH...]

[=chgrp [-R] GROUP PATH...]
[-help [cemd]]

13
NCHC'Y
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Hadoop Package Topology

bin/ £ H (7R e art-all.sh - stop-all.sh ~ hadoop

conf / TR AR TAN P & 1 TIRE % # hadoop-env.sh ~ £ 38 4
#ic hadoop-site.conf ~ 1 /m% davese (¥ § :TiLjE)

docs/ Hadoop APl # 3. < i ( html & PDF)

: Fpek g F faxd g B2 e eclipsesidg cu kB~ Streaming s
contrib/ %, 7 "‘ P ' )

lib / # 2 hadoop & % ¢ % :¥ hadoop #2;% #7177 & 973 Sz B >
v . jetty ~ kfs e e i & ghadoops 3¢ E **hadoop_home

src/ Hadoop &/f 4528
bUiId / F,H }}} HadOOp EDP$_19 m;FF'}J- ‘}\ o = ;}:6 ﬁc ant %_1’_ -\ ]-}'i bu”d Xml

logs/ TR PP T B e (7 [ D)



hadoop-env.sh

° K ZLinux,: st {7 Hadoop ik 5t 4-#ic
— export xxx=kkk
o #kkKiz B B % > IIXXX & #ic ¥
— # string:- - -
LR AT kT - e i g

# The javaimplementation to use. Required.

export JAVA_ HOME=/ust/lib/jvm/java-6-sun

export HADOOP_HOM E=/opt/hadoop

export HADOOP LOG DIR=$HADOOP _HOME/logs
export HADOOP_SLAVES=$HADOOP_HOME/conf/daves

L e I



<configuration>
<property>
<name> fs.default.name</name>
<value> hdfs://localhost:9000/</value>
<description> --- </description>
</property>
<property>
<name> mapred.job.tracker</name>
<value> |ocalhost:9001</value>
<description>--- </description>
</property>
<property>
<name> hadoop.tmp.dir </name>

<value> /tmp/hadoop/hadoop-
${ user.name} </value>

<description> </description>
</property>

<property>
<name> mapred.map.tasks</name>
<value> 1</value>

<description> define mapred.map tasks to
be number of slave hosts
</description>

</property>

<property>
<name> mapred.reduce.tasks</name>
<value> 1</vaue>

<description> define mapred.reduce tasks
to be number of slave hosts
</description>

</property>

<property>
<name> dfs.replication</name>
<value> 3</value>

</property> N@/
</configur ation>



— 2 ,i_hadoop.site.xmlfa/{ ”‘x;m;«;.fjk, € LK

y / pau N

e

e A e S &
http://hadoop.apache.org/core/docs current/cluster setup.html#Con
figuring+the+Hadoop+Daemons




Hadoop 0.18 0.20

— core-site.xml )

j hadoop-site.xml ——» mapreduce-core.xml

. hdfs-site.xml

— : srclcorelcore-default.xxml

hadoop-site.xml ——» srcimapredimapred-default.xml

. srclhdfsihdfs-default.xml
NCHLC




cor e-site.xml (0.20) ;

<configuration>
<property>
<name> fs.default.name</name>
<value> hdfs://localhost:9000/</value>
<description> --- </description>
</property>
<property>
<name> hadoop.tmp.dir </name>

<value> /tmp/hadoop/hadoop-
${ user.name} </value>

<description> ... </description>
</property>
<configuration>

¥ %m hadoop core %-#c »
# %K http://hadoop.apache.org/common/docs/current/core-default.html

Y,




mapreduce-sitexml (0.20)

<configuration> <property>

<property> <name> mapred.reduce.tasks</name>
<name> mapred.job.tracker</name> <value> 1</value>
<value> |ocalhost:9001</value> <description> ... </description>
<description>... </description> </property>

</property> </configuration>

<property>

<name> mapred.map.tasks</name>

<value> 1</value>

<description> ... </description>
</property>

¥ *m hadoop mapreduce % #x »
;fg— % B http://hadoop.apache.org/common/docs/current/mapred-default.html

"y,




hdfs-sitexml (0.20)

<configuration>

<property>
<name> dfs.replication </name>
<value> 3</value>
<description>... </description>

</property>

<property>
<name> dfs.permissions </name>
<value> false </value>
<description> ... </description>
</property>

</configuration>
++%m hadoop hdfs %-#k >
?fa‘ B http://hadoop.apache.org/common/docs/current/hdf s-default.html

"y,




o ¥ dart-all.sh, stop-all.sh *
‘ﬁﬁ%&&ﬂﬁ%%%@%jﬁ%ﬁ

i» . datanode & tasktracker
* — {7 — iFhostname = Ip

192.168.1.1

192.168.1.100
Pc101

Pc152

7~ 10)
NCHCY



o ¥ dart-*.sh, stop-*.sh #*
* ¢ ALK T_= secondary namenode

¢« T 5B

192.168.1.1

Pc101

i1
NCHC'Y



JAVA
HADOOP %P 4

% P 4

& T B

Pastn A2 P éx
HADOOP i® p 4%

JobTracker

Namenode
TaskTracker

JAVA_HOME
HADOOP_HOME
HADOOP_CONF_DIR

HADOOP LOG DIR

hadoop.tmp.dir
mapred.job.tracker
fs.default.name
(hostname)
(hostname)
(hostname)

17 B hadoop-
default.xml

nadoop-env.sh
nadoop-env.sh
nadoop-env.sh
nadoop-env.sh

nadoop-site.xmi
hadoop-site.xml
hadoop-site.xml
slaves

slaves

masters

hadoop-site.xml

12



° ’Fé,;\*f'“

— $ bin/hadoop , namenode , -format

o RINE 4 (55 SSH)

— $ bin/start-all.sh
— $ bin/start-dfs.sh
— $ bin/start-mapred.sh

— $ bin/hadoop-daemon.sh
— $ bin/hadoop-daemon.sh
— $ bin/hadoop-daemon.sh
— $ bin/hadoop-daemon.sh
— $ bin/hadoop-daemon.sh

o 2204 (156 SSH)

— $ bin/stop-all.sh

— $ bin/stop-dfs.sh

— $ bin/stop-mapred.sh
s B EH /M BF (7 ¢ %% SSH)

start/stop]
start/stop
start/stop
start/stop]

start/stop

namenode
secondarynamenode
datanode

jobtracker

tasktracker N3



* & * hadoop# & i bedp 4
— $ bin/hadoop , fs , ~Instruction , ...

e & * hadoopi& & # it
— $ bin/hadoop , jar , XXX jar , Main_Function

A

Y,
NCHCYY



fs

jar
archive
distcp
fsck
job

Ver sson

+Zhdfst eyt
hdfs s su¥s &4 1 £

PelvrFE P PRE

Bf 7 4 A

hadoop , fs,—put , In , input

hadoop ,jar ,examplejar ,wc in

ot

hadoop , ar chive, foo.har , /dir
A/user/hadoop

hadoop , distcp, hdfs://nn1:9000/aa
A hdfs://nn2:9000/aa

hadoop , fsck , /aa, -files, -blocks
A -locations

hadoop , job ,—kill ,joblD

hadoop , version

Y



balancer T grhdfs% i\‘. 7 hadoop , balancer

dfsadmin fedp ~ % 238 % ¥ hadoop, dfsadmin, —setQuota, 3
Ao e JJuserd/
namenode LR bk I hadoop , namenode, -format
$ bin/hadoop ,
datanode = % »F,"»t L & gE hadoop , datanode
jobtracker N BN A ,»\—‘5 hadoop , jobtracker
tasktracker = 5 1R H hadoop , tasktracker
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Y ahoo’s Hadoop Cluster

e ~10,000 machines running Hadoop in US
* Thelargest cluster is currently 2000 nodes

* Nearly 1 petabyte of user data (compressed, unreplicated)
* Runni ng roughly 10,000 research jobs / week

=———  Hadoop Cluster? ¥ 7 ¢




° Stepz = ;L:I:Java .-I-I_ 1l..
* step 3. T % K Hadoop - 2
« step 4.1 3% Z_hadoop-env.sh o,

— export JAVA HOME=/usr/lib/jvm/java-6-sun '
* step 4.2 X T_hadoop-site.xml

— 3% ¥ Namenode-> hdfs://localhost:9000

B Jobtracker -> |ocalhost: 9001

. Step5le ;4 - HDFS

— bin/hadoop namenode -format
* step 5.2 Fx# Hadoop

— bin/start-all.sh
o Step 6. = | WA E TR

— Job admin http://localhost:50030/ HDFS http://local hos‘c:5007OA,ﬁ: )




Node 1
conf /hadoop-sitexml: / | ocalhost \
fs.default.name -> .| Namenode |- - | 'ocalhost50070 2
hdfs://local host: 9000 T
mapred.job.tracker -> D
localhost: 9001 > L -d--"""
JobTracker |localhost:50030
F
conf/daves:
Datanode
localhost
Tasktracker

SR /




stepl. K LE » L %A
step 2. % #%java
step 3. T % FHadoop
step 4.1 3% Z_hadoop-env.sh
— export JAVA HOME=/usr/lib/jvm/java-6-sun
step 4.2 3k <_hadoop-site.xml
— 2k Z_Namenode-> hdfs://x.x.x.1:9000
— 2k z_Jobtracker -> x.x.x.2:9001
step 4.3 & T daves #%
step 4.4 &3 P 0T HaHadoopFt - R e
step 5.1 # ;¢ it HDFS
— bin/hadoop namenode -format
step 5.2 z# Hadoop
— nodeN#{ 7 : bin/start-dfs.sh ; nodel$t i= @ bin/start-mapred.sh
Step 6. 7= | ¥ H i IT Rk A
— Job admin http://x.x.x.2:50030/ HDFS http://x.x.x.1:50070/

"y,



oo/ / X.X.X.1 \

hadoop-sitexmil:
http://x.x.X.1:50070
fsdefauitname-> L\ 0| T o000
hdfs://x.x.x.1:9000 -7
mapred.job.tracker 1> _--
X.X.X.1:9001 , R
| [JobTracker Node 2
. (L XXX2
conf/slaves: ! }
: Datanode Datanode | | !
x.x.x.; : :
X.X.X.
| Tasktracker Tasktracker| | |
| A 4\ /|
L o e e |




conf / Node 1 Node 2
hadoop-sitexmil:
/ X.X.X.1 \ / X.X.X.2 \

fs.default.name -> IL__>mm
hdfs://x.x.x.1:9000 :
mapred.job.tracker |-> Namenode
X.X.X.2:9001
*|JobTracker
/4
conf/slaves: CTrT T T T T T T T I R ——
|
! Datanode Datanode
x.x.x.; ,
X.X.X.
| T asktr acker T asktracker
|




cont / Node 1
hadoop.sitexml:

/ X.X.X.1 \
fs-defaultname-> sf \ de I itp:/ixx x.1:50070 -
hdfs.//x.x.X.1:9000 amenode
mapred.job.tracker > ————| @ _ __---
X.X.X.1:9001 JobTracker [« ~nitp:/x.x.x.1:50030
)\ =/
P TR -
| Node 2 Node N :
e
conf/slaves: | Ty v X2 ) 7oXXx.n )| (ﬁ
| | "
XXX.2 g Datanode Datanode ||' o 2
| |
Xxxn o Jov || Tasktracker Tasktracker | |
NG o4 \& o
|



conf /
hadoop-site.xml:

mapred.job.trackerr>

X.X.X.2:9001
fs.default.name ->
hdfs://x.x.x.1:9000

conf/dlaves:

X.X.X.3
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: Source:
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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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o1 Nlzinzgz rlods,
Vo nzzdd to insiall Scheduler zi.
Network File System 7or snziring

rllas witn Comolliz 1locd=

Joo g, = Jd2s352410¢ ANecolns Yl

NN MPIcH  SSHD WIS YP

Fll2 Snziring -




> V. Y. .Y Y J y y g - J y r Y Y o ik o &
2s2zrer) toules 2100 2O Clisiar

| Process ) Siorec)e
Arcriliscilrs Arcrijiscilrs
- Sysierr
Arcrltecilrs
L MNetwors - Sysierm-level
Arcriltscilres Vliclellzwere
Cluster
Corng ElfJJ o Parzllel | Srlere ]V]*‘HJOF/
Cornputing Prograrrirning

Digiriouted Vlernory

ST Prograrrirning
~ Algoritnmns
And L Aoolication-lgvel
Applications Micdlgweire Prograrnrnirig

Ref: Cluster Computing in the Classroom: Topics, Guidelines, and Experiences
http://www.gridbus.org/papers/CC-Edu.pdf


http://www.gridbus.org/papers/CC-Edu.pdf

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



Corron zinod o d2oloy Clisiar

2. Cloning
10
IpeIe

111zl e

1. 52700 oz
Template

1z el e

3. Configure
SEMIIYS

v

4. /15i2])
Job
Scheduler

v

e LUl
Benchmark
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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



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
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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e Diskless Remote Boot in Linux

o PRI EF ADPEEF A IR o

. G E KRR
- F “F—‘ﬁ%zﬂg’* N ’ﬁ;ﬁ;}é’.ﬁ ey Powered by DRBL

- T A NT RS BRI R

Diskfull
PC

Diskless

PC Server

source: http://www.mren.com.tw


http://www.mren.com.tw/

i 3] L 2 A2 Clonezillz

e AW LSRRI E

* Norton Ghost p d fitf w5 = %

Dis/c o Dis/c

IS
10
iaye
Jizigz2 2o 0 Disigs
-

<

~
e

Cloneazilla



| j{ /",( 09} - ‘:'l/ .b ”T "T r , \ [} 1
N ; [ - - -r '-—;  d 1 - -
L': l'- _.1 ?lu i—' lt f! ;- R 'Ef ~/l-“l_ 5 '.':JJ i' ~-

AN L ER Y

T AT % (FFLY 40 5)
EE: ¥

B TERAE ~ B RS

iR RE




B FHEWER F A

ATV E 2 AREY o4 TR RFY
pVord il iR $ 405 5 (235)2F

B4 pn (L38)4 g

i 3 FE LS &
TS FRTEL
¥ EAp R A




Ve ‘. ol ) - : ) o | \"
s‘f\"] 2z ."} o F] r‘:} ';_[(’ :Er]»-fl = /'ﬁq.,-
i)l S A 5= S

AT RRFORTER )

i A E B 7 %% (PC Cluster) £ % % £ DRBL&Clonezilla

\) & 4535 DRBL £ 4 3 Clonezilla

(Diskless Remote Boot in Linux )

Clonezilla
i E R R TR R :ﬁ**ff%%@\ﬁ%

£pd |2 ELF-

BiE s B s 3B @ Irfep d oo é’u‘%ﬁj{“ﬁ%t?ﬁ @ o



B =5140 S 7% s H 5 H =

DRBL&Clonezilla

=S S RIEIBI0E B 18 AR
A fREsIEE - M SEE

R B0 185 R SRR %gg%ﬂ BREaSRLERS
404&:3000%40=120,000

BRES TS HE AN (MS WindowsiZ#E1 8BS | RISEE NT$0
FZFEEENT$3,000)

EEER - N EEEDEY maex NTSHO

Z b B AR RHFE LN TF Linux EAM$ Windows®a] ifi {Z




\\\ F¥ H 5T DRBL BirRLER

FRLT-EL & oS § 8 B S 3
5 o 2 B p d BcRe e

sy pmy  TRPE KHEE R g
*:}3!.;—;#4 ,',E% ’ffﬁiiﬂ:k%’}ié*ﬂi(.—»
P 7= g ¥ A ng‘

NT. 98,595,000 =~ Ny

YT OE D TR F 45 3000 ~ g R \ \\

#5135 & ¢ % (3000*35*939) (\\ %) Y

) LY '3



Jz122 Y2002
(20-TsUney Y/z1ng)
Jjazz@nchec.ory.tw

Powered by DRBL




U5z, Yo Insiall Bas2 Sysian oFf GINUI
Linux o) 1Yz0z1 2000208 Modz, Yol

, J Y.
ezl ©rlos523
Radazs, Fadorz, C20:05, 1Ylz1driyz,
YUounitl, Da2o9lz10l, i

A-»m SPTIYu)

| B8 - — i

nuxeneres

_5’950 4’1 gzlcfar



“ndd, Y2 Insizll DS oziciszig2 il
configurz if 215 DIRBL Server.

Tri2r2 zir2 lofs of sapy/jeca pnagdacdfs
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WIS Szryzr, (7 52021
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ANFiar finin:g “drbisrv =i -,
“drblipush =i, 11202 v/ill 02 ooc21inilg,
Vrrdin =026 Jnlird=0.¢2 I TR TPR00T,

ziglel Jifiz2r=2008 coniilrziion fil2s for
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SHGAVYErenanI WA IuncUonNn
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

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

pxelinux



Yil2 Sooiieg, 2= Y=Y
17 zIddra55 ro) DelC P21,

e . . .
17 IP 2 .3 17

NFS TFTPD o /c”p) SSHD NIS YP

Configq. Files
Ex. hostname

initrd-pxe

vmlinuz-pxe

pxelinux
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Lonfig. Files

EXx. hostname

Jnizrd-p.¢2
AN ZZIRE, Linux: Kernel

L peelldme Boot'Loader
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NIS
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AN ZZIRE,




Jrjered Jr1] "‘J’ﬁf Jr] "‘J’LJ Jrjerel 2
vmiinuz vmlmuz 1 vmliinuz 1 vmlmuz

| — | — | — = | — .4
pxelm ux pxelm ux pxelm ux pxelm ux

IP1 P2 e cinis

V239 TFTPD DHCPD SSHD NIS YP

S ANN N §F =N _

/

Aitar doy/alozidineg ool il23,
Serlors 1o Ilidd=0.¢2 Wil conil

\[ == r

1IFSRE 00T for 221000 Cogloiia pfod=,

PXCIITNTUX DOV UAdUcCcrI



)
~r 1 1
1

F 1 1
--’ ¥

Initra Initra Initra Initra
ymiinuz ymiinuz ymiinuz ymiinuz
pxelinux pxelinux | pxelinux pxelinux
P 1 | 4 | ] P4

NES

GINU Libc

—

Gonligekiles
RS

_'/'_/_/]_l,"_f’gj_._lg_,(_'_) Nernel vioduie
ymiinuz-pxe Linux nernel
pxelinux poot Loader




Aooliczitions zd Sarvicas Wil zilso
daployad to 22100 Coioiz ) lod=
yjz_l J\_/J':"S - |

w7 TFTPD DHCP “SSHL NIS YP

Pa2rl 32151)
DRBL Server

~




o g'SHf’f " §'3Hf . §'3Hf

With ths fielo of IS 2l P,
(ol oz 1oyl 2210100 O
ywitr 2 Same 1D | PA

sStorac] Jp) DR Sapy/aped S35 Clizgd

b |
\




N > ’ oF -
—%» e J‘r‘r":l =

= 7 = Y| "

:”’ 1r 'aj -

(| L

Jz122 Y2002
r20-T35Ungy Yzang
Jjazz@nche.org.tw

Powered by DRBL



2 ) r,

@ i DRBL I 5 rladooo

* 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 %

« & * drbl-hadoop 3% Z_i? init.d script & #3238 %

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

8 i - [ ]
¥ EE M | || | http:#hadoop nche org tw/check_user_identification. php - -'" el i
! Hadoop Namelode hedoop nche org w3020 | | | Hadoop #ESE - g OE OB¥EM | ¢ | hitp:#hadoop nche org e 500304cbta: Wl 57 - |- p:
[ [pmwmg Bl [pmwng tv@gmalloom  |RE [EREE [E8 pao3-s7reoss [Ehr (BTG (e RISt | EMRE [hedoorltd [E §
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&W INTRODUCTION
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= e PR
= /proc pseudo file-system
= 254G (Kernel) E8f]
" I Kernel REERE Y 20
= Basic OS commands
= ps,free,top,df,dh......

" Log files ( GV {jr Ry 42 % 7T £y )
= (/var/log/....)
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= CPU =%+
= /proc/cpuinfo

= /proc/loadavg
= AR

= uptime
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- /proc/meminfo
= free
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= df -h
= ARSI Y

= du
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= top

= ps -ef

= gysstat = {%F
= sar, iostat

= vmstat

= netstat
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= sensors-detect
" SeNSors

= [PMI
= OpenIPMI
= OpenIPMI-tools
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= I

= 1= Shell Scripts
= fUHEE pYT A

* MRTG

= RRDTool

IFTT

b
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= Very important role in monitoring systems has
data visualization.

= The most popular tools used for that purpose
= MRTG (http://oss.oetiker.ch/mrtg/)
T SR R R
" http://www.tcc.edu.tw/netbase/mrtg/
= RRDTool (http://oss.oetiker.ch/rrdtool/)
JGEIIEE R b
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= Distributed concept demands

employment of monitored data for
efficient job distribution
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= daemons that reside on cluster nodes

= server that collects cluster state information from
nodes

= GUI-based front-end, which provides system
activity visualization
= The most prominent cluster monitoring

systems are Ganglia, Supermon and
Hawkeye.
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&M Ganglia ( #527R ?)

= A scalable distributed monitoring
system for high-performance computing
systems such as clusters and Grids.

= Version 3.0.1

= Technologies
= XML G

= RRDtool
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&WM Ganglia ( #5374 ?)

= | ow per-node overheads
= High concurrency
= System component

= Gang
= Gang
= Gang

2006/7/12

ia Monitoring Daemon (gmond)
ila Meta Daemon (gmetad)
ia PHP Web Frontend
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Ganglia local and wide area monitor

Interaction.

Gmon runs on each
cluster node; gmeta
can fail over between
nodes.
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*ﬁ% Ganglia architecture

connect

..
| failover

' XDR over UDP
i “?“—;/—"1."‘,
| | gmond| | gmond gmond : I
: Node Node tee Node : :
L o e e e e e e e e e — — L
Cluster
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Source

= Pre-Installation

Scalable Distributed Monitoring - ganglia

= PHP--http://www.php.net/ (--with-gd)
= APACHE--http://www.apache.org/
= RRDTOOLS--http://www.rrdtool.com/

= Monitoring Core Installation

= ganglia-monitor-core-3.0.1.tar.gz
(http://ganglia.sourceforge.net)

= ganglia_pbs.tar.gz

(ftp://ftp.sara.nl/pub/outgoing)

= pbs_python.tar.gz

(ftp://ftp.sara.nl/pub/outgoing)
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&M Post-Install

= Configure file

= /ect/gmond.conf
= /etc/gmetad.conf

Scalable Distributed Monitoring - ganglia

= /usr/local/apache/htdocs/ganglia/conf.php
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. Ganglia

Scalable Distributed Monitoring - ganglia

= '] gmetric }[?]"E}?WW ganglia f[!
= gmetric -t type -n name -u unit -v value

o [T ER I ETF EY-
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