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& k424 | Scaling Hadoop to 4000 nodes at Yahoo!
&# 8 2 : September 30, 2008

Total Nodes 4000 !
Total cores . 30000 :
Data 16PB i
3500-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




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

— Puppet : configuration management tool



Support Cluster

Distribution Diskless/ configuration management

Database

installation

Sysmless tools tools

Kadeploy

DRBL ALL Yes Package Yes Yes No

Debian-
Yes Package
Based



Diskfull
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Diskless
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Diskless Remote Boot in Linux
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source: http://www.mren.com.tw
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* 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

V012 2= 24 Il Puppet

4o R 2 & Amazon EC2 Lﬂ"r’ﬁ%‘ Hadoop S #k8¢ » T ¥L# J& Puppet
RAEE¥AGCHEBRMBEBOIAETT » ReEH THZR] 09X

hstack

Top 10 Tech Skills for 2012

Hadoop/HBase automated deployment using Puppet

with 23 comments

Introduction 72 Puppet

twveets
Deploying and configuring Hadoop and HBase across clusters is a complex task. In this article | will show | !
what we do to make it easier, and share the deployment recipes that we use.

If you haven't ever heard of Puppet,
it's time to check it out. The service
is an [T infrastructure management

For the tl:dr crowd: go get the code here.
solution that helps cut down on the

Cool tools amount of time it takes to handle
Eefore going into how we do things, here is the list of tools that we are using. and which | will mention in this article. 1 will simple tasks. Puppet is robust and
try to put a link next to any tool-specific term, but you can always refer to its specific home-page for further reference. useful, but companies need people

* Hudson —this is a great Cl server, and we are using it to build Hadoop, HBase, Zookeeper and more who are skilled enough to hamess
its power.

* The Hudson Promoted Builds Plug-in — allows defining operations that run after the build has finished, manually or
automatically

* Puppet — configuration management tool We don't have a dedicated operations team to hand off a list of
instructions on how we want our machines to look like. The operations team helping us just makes sure the servers ClO
are in the rack, networked and powered up, but once we have a set of IPs (usually from IPMI cards) we're good to
go ourselves. We are our own devops team, and as such we try to automate as much as possible, where possible,
and using the tools above helps a lot.

https://github.com/hstack/puppet
http://hstack.org/hstack-automated-deployment-using-puppet/
http://www.cioinsight.com/images/stories/slideshows/SS 142511 CIO_TechSkills/
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il hadoop.nche.org.tw
DRBL Server — 1 & (hadoop) °
Fm K /home ¥ /tftpboot % F ©
DRBL Client — 20 &
(hadoop101~hadoop120)
1% Jl Cloudera 7 Debian & #
1% B drbl-hadoop #J3X €
R init.d script & ¥ Bh 3R &
1% Bl hadoop-register &£
1% ] & 3 T $2 ssh applet 4@
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2 Jil DRBL 4= Eladooy

c MERET  IFEEEH
* drbl-hadoop — #M# A HE HDFS N

svn co http://trac.nchc.org.tw/pub/grid/drbl-hadoop-0.1/

» hadoop-register — FE T 483k $2 ssh applet

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

4 4
L] ]
A% trac Sp trac
.’ Integrated SCM & Project Management T grate d v i BTt Mang gemen

| |
{ drbl-hadoop-0.1

/ hadoop-register|

Name Size Rev Age Lasi
Mame {'r
coll b Jetc 183 4 weeks
| drbl-hadoop - adduser.php 85 & weeks
| check_activate_code. php : 85 & weeks

| drbl-hadoop-mount-disk
| check_user_identification.php E 85 & weeks
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Hadoop IERAEAZE Running Jobs Quick Links
DS - Jobid Priority | User Name Map % Map Maps Reduce %
Complete |Total | Completed | Complete
EhE: PA: Local
Apriori over
input:
BA | EE iob 5 n/lmpy54 | 100.00% 100.00%
job_201104290234_0905 | NORMAL | h1196 finput, with | ) 10 10
minSup:
15000, ep:
- 0.5
O ST s5EE4E, L o
PA: Local
Apriori over
SAMSELES HERL@SHOrSE, Z[o[Ef)o #=E [ = ‘
: S NameNod #E0 #&E &#RW Et® TAD W0
B 1. hadoop.nchc.org.tw
SEFRAB: 146071999 A S s B
Version: 0
MapReduce J£8E | HDFS {RBE Compiled: 5
iz 24 (NE5 CPU Bi%l - BHRERHS 6 Upgrades: | 1

B il T i

SRR | inux hadoop 2.6.32-5-amd64 #1 SMP Wed Jan 12 03:40:32 UTC 2011 x86_64
Namenode Logs
e The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

2079646 files and «

WARNING : There al
T h____' EE—— ) cbhian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
- Configured Cap . ,
S permitted by applicable law.
WYl Last login: Tue Apr 26 15:45:44 2011 from nat235.dynamic.cs.nctu.edu.tw
h998@hadoop : ~$

Powered by Zterm
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@iar Z ( Lesson Learn )
Cloudera £#694F 5 : 4£ H init.d script &3y B P

— name node, data node, job tracker, task tracker

I RKEHRIRK

— "33 DRBL A #4584 % A& /opt/drbl/sbin/drbl-useradd

1% Al 4 TR HDFS % B 4%

— B4 R # > T hadoop fs -mkdir tmp

R AL & HDFS HE IR

— ¥R Edri4E B4 > T hadoop dfs -chown $(id) /usr/$(id)
HDFS € 1% i /var/lib/hadoop/cache/hadoop/dfs

MapReduce €1 i /var/lib/hadoop/cache/hadoop/mapred
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eladoop D
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h
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TS
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i
N
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\

B o J{l setNumReducer () #.2X Mapper F M &4
MapReduce #2 R\, 12 Reducer MBI #Z & X S
Y. v ‘
Ftals
axl\ / }/”Ljih
LN s

= Red y 2
Jf| setNumReducer() LA Reducer & & E 4

o it & lEiE £ EAR S
Red #E 1 g
12 Reducer 1B #3% & B — j‘:{'&ﬁﬁ%i]‘f’c

\\ B AR X iocal Mode Y,

2 XA R, Pseudo-Distributed Mode

J

A A e X, Full Distributed Mode

http://wiki.apache.org/hadoop/HowToDebugMapReducePrograms
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Java Hemoie Depuy

A B 3E System.out.println() & 1 #1869 » 5 AR Step Trace /&J&#% ?
/2 Local Mode #4T » %) Java Remote Debug &7 5% » A& H

Eclipse #J Step Trace 1 & R AZ X 694T 5 o

export HADOOP_OPTS="-agentlib:jdwp=transport=dt_socket,server=y,suspend=y,address=5000"
http://javarevisited.blogspot.com/201 1/02/how-to-setup-remote-debugging-in.html
http://code.google.com/p/hadoop-clusternet/wiki/DebuggingJobsUsingEclipse

How to setup java remote debugging in eclipse

-JAVIN PAUL - FEB. 26, 2011 L)l READ LaTER

Remote debugging is not a new concept and many of you are aware of this just for
who don’t know what is remote debugging? It’s a way of debugging any process could be
Java or C++ running on some other location from your development machine. Since

debuggmg 1s essential part of dev e]upmem and ablljty to debug your appllcatmn not mﬂy

I S . S R E -1 1_i e S


http://javarevisited.blogspot.com/2011/02/how-to-setup-remote-debugging-in.html
http://code.google.com/p/hadoop-clusternet/wiki/DebuggingJobsUsingEclipse

iz wiZ Ganglia

« Hadoop TAZX ™ L& & 2L a8 & ( Metrics ) % Ganglia
o AR AY Ganglia ®E& 5 & conf/hadoop-metrics.properties

* http://ganglia.sourceforge.net/

Ganglia hadoop Cluster Report for Fri, 06 May 2011 12:16:32 + 0800 | Get Fresh Data |

Metric |load one v| Last hour ¥ Sorted |descending ¥ | Physical View

sourceforge.net

Grid > hadoop > |-Choosea Node ¥

Overview of hadoop

CPUs Total: 72 hadoop Cluster Load last hour hadoop Cluster CPU last hour
Hosts up: 18 70 F 100 f
Hosts down: ] D gt e s e | o
o o 60
£ » g
O 30 .4
Avg Load (15, 5, 1m): T °
49%, 49%, 49% 1§ ® .20 11:40 12: 00
Localtime: 11:20 11: 40 12;00 W User CPU [ Nice CPU W System CPU [ WAIT CPU
2011-05-06 12:16 O 1-min Load [@ Nodes [ cPUs [ Running Processes O Idle cPU
hadoop Cluster Memory last hour hadoop Cluster Network last hour
Cluster Load Percentages
D50-75 (55.562) 5 u
DO25-50 (44 .44 = <
@ b
]
@
11: 20 11: 40 12: 00
B Memory Used W Memory Shared B Memary Cached o 4
O Memory Buffered B Memory Swapped 11:20 11:40 12:00
B Total In-Core Memory @ 1in B Out

Show Hosts: yes ® no | hadoop load_one last hour sorted descending | coumns |4 | ¥ |sSize [small ¥

hadoopl18 2 hadoop120 2 hadoop117 2 hadoop113
2.0 2.0 2.0 2.0
0.0 = 0.8 = 0.0 = 0.0
11:20 11:40 12:88 11:20 11:480 12:80 11:28 11:40 12:88 11:20 11:480 12:80

B load_one last hour =| M load_one last hour =| M load_one last hour = M load _one last hour
foo Tm oman (o Te s S Te an Ta ann

- s [ — o


http://ganglia.sourceforge.net/

T - 75 Lo by &5 E= b A B -.
8 A 'j~F ‘!’ ST LY "'J Aode N
tladgop L2 Zie K

- B> Ganglia B9 BAR AR - A 10— KRB —5E—RKR > ZLAFLE
BP BF 894K B8 A o 7T U4 ] JMX Client & 3% B Hadoop % & 49 Metrics
e 1% jconsole ~ Hyperic® Nagios=F °

£ J2SE 5.0 Monitoring & Management Console

Connection Window

1676@localhost

sSummary | Memory | Threads rCIasses rMBeans |/\m|
Chart: ‘Heap Memory Usage |v| Perform GC

8.0 Mb

7.0 Mb WV\/\N\/\/\/\N\/\N\N\/\A/\/V\/\/\/\/\/\N\/\NW\ Used
4 G820 388

6.0 Mb

Details

Time: 2004-11-03 21:49:27
Used: 6,669 koytes
Committed: 14,184 khytes
Max: 65,088 khytes
GC time: 0.673 seconds seconds on Copy (252 collections)
5.091 seconds seconds on MarkSweepCompact (49
collections)

http://www.cloudera.com/blog/2009/03/hadoop-metrics/


http://java.sun.com/developer/technicalArticles/J2SE/jconsole.html
http://hyperic.com/
http://www.nagios.org/
http://www.cloudera.com/blog/2009/03/hadoop-metrics/

v

T

N
1>
“‘

= CFIC) A G2 EE e N\ Fueer )
R (O =N V] (T 1111}

® 7> Ganglia PT 34 % 69 B A3 I8 A BRAREAR 69 [/O ¥ » A BF 4% Al Munin & £ 58
KT RBEFEREEN 1O F‘ﬁ, s IR G KA o
EF/E /0 #1275 CPU E A BF » ¢4 4 IOWAIT

Bytes

CPU usage - by week Swap infout - by week
400 ‘ ! m'"’*i“‘ﬂ"""r t
3 Had MapRed
= a OOp a educe
£
= 200 = ; I O
[=]
: %ix Wait
(]
.
100 & -300
o ‘-q"'-_ J/ '
S T R M ) i
o -500 ] / ‘ N °
0+ &  -eoo
24 25 26 27 28 23 30 31 24 25 26 27 28 29 30 31
Cur: Min: Aveg: Max: cur (-/+) Min (- /+) Avg [ -/+) Max( - /+)
H system 3.90 1l.16 3.92 27,96 W swap  471.86 / 53.57 .00 ;/ 0.00 185.30 ; 18.16 570.04 /476
W user 2.84 0.63 52,08 105.85 Last update: Thu Mar 31 16:36:19 2011
O nice 1.08 0.06 1.15 2.20
O idle 170. 88 38.73 284, 43 418,11
: i‘::a-‘-t 22;- gg g- gg ?g- g; 353- ;g Disk |10s for /dev/sda - by week
O seftirg 9.17 0. 00 0.10 1.72
W steal 0.00 0. 00 0.00 0.00
Last update: Thu Mar 31 16:50:48 2011
w
=
=
Mermory usage - by week z
206 =
186 o
L
166 L
146 & \
[ =
126 =]
~
106 ) =4 f )
86 26 27 28 29 30 e~ JIN N % 7\5
6G Cur [-/+ tR—{ -+ Avg [ -/+] Max [-/+)
B I0/sec 256.81 / 57.28 0.00 f 1. 43 / 46.56 - -
4G 302.34 / 135.54 y — 5 2 ’ﬂ Q
2@ B Avg Req Size [KiB) 8.22 / 4.59 0.08 / 4. 34 60.57 / 20.8 = e, F] = 9 a
0 124.17 ¢ 242 v S A8 W e
27
cur: Min: Avg: Max: ’:’:’ ~_
O =pps 6.59G 2. 246 3. 386 7.55G \’ﬁ]
B page_tables 33, 26M 10, 54M 17. 65M 43, 04M
O swap_caches 985, 54M .00 490, 81M 3.54G
O slab_cache 41, 18M 22, 44M 274.93M 520, S55M
W cache 9. 84M 5. 65M 2. 966G 4. 436G
B buffers 824, 86k 591, 30k 532. 96M 1. 406G
O unused 56, B5M 45, 03M 67, 160M 719, 2OM
B swap 5. 936G 0.00 1. 626 7. 456G

E inactive 206, 6EM 241, 24M 2.11G 2,816
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Throughput
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] FLOPS=~IOPS
Disk Input
Memory
Buffer L :
Write Throughput
FLOPS| | % ) [ l0Ps
Disk Read Memory 7
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FLOPS >> IOPS
Memory
Buffer b :
Write Throughput
FLoPs| | % ) [1ops L
Memory /
Bandwidth %
33

ol bl o EL e O pf, aroe 3
SoFT A = G Ay, DB e Y

A




N-N-N-N-

be 2 2

Hadoop 742 4 548 2,4 J& )

The Applie —.%—f.r)J.J.l oI qzli.gy D 1 Blolnforueiies field

)

Powered by DRBL

Jazz Wang

20~-Tsung Wang

=




h=s
e o
e
!gﬂ
5
/2
—‘1|
ph=
: —
s
N
=
=
(27
{ﬁ
L
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AWS AccessKey | 0S4F2VTX3ASTEW2MGED2

A.\I;SEEZ"E:QY [eamssssazsssssssssssssssssssassssssssses

|
Add Machine | RefreshTable | StopAl | Resetiognkeys |  About

Status Public Name Internal Name
1 LI eCd=67-202-36-153. compute - | AMAZONAWS. COM domil=12-31-38-00-6C -C3.compute- L. interma
2 runming ec2<67-202-24-53.compute- 1. amazonaws. com gdomiJ-12-31-35-00-29-8 1.compute-1.internal
3 FUNMEng ecd-72-44-95-12.7-2.compute-l.amazonaws.com  domU-12-31-3500-35-12.7-2 compute- Linternal
4 UNMIng ecd-T2-44-47-251.2-2.compute- 1.amazonaws.com  dombll-12-31-3500-40-71.2-2.compute- Linternal
5
6
£ >
Worker Threads: 0
machines status table updated A

machines status table updated
machines status table updated
machines status table updated
machines status table updated
machines status table updated
machnes status table updated
machines status table updated
machines status table updated
machines status table updated

o1 @=L 00:18/06:13

Video: http://www.runblast.com/videos/runblast-blastwizard.swt



(a)

CloudBLAST

“CloudBLAST: Combining MapReduce and Virtualization on Distributed Resources

Bioinformatics Applications”,

o 4F% : # A MapReduce /& F- ik AT

Input sequences
S= {51, ... 5}

(b)

Input sequences
5= {E-]. E"_}

Figure 1.

Ri1= {rg 11, ---- Tk

eScience 2008

Worker 1
BLAST S5;to D

=N, .., Ig}

Worker 1
BLAST S5ito D

Worker 1

BLAST 5 to Dy

Worker |
BLAST S, to I

Worker1’
BLAST 5ito Dy

Si = {35-1pmr1, -0, 5k

BLAST S; to D;

¥

Worker 1

Parallelization of BLAST: (a) mput sequences are partitioned

'i11|'|"|'i E1'|}'|‘-EF|‘|'|: Fl‘.'-ld"'.l'l ﬂr'l."n.']'l'il"h 'i‘-\'! 1'I1'|"|£"'F|'E|:Fl-"] ]‘l"I-' | 11.'|"|F.L'F|IT !11'||'] TI:"E"‘.H'E WTEE

I

BLAST % #

StreaminputFormat

for

Split intn:;u—r:ks\\ﬂ

>5eq1
AACCGGTT
>5eq2

based on new line.

CCAAGGTT
>5eq3
GGTTAACC
>5eq4d
TTAACCGG

chunks into sequences as keys for

l StreamPatternRecordReader splits l

=seq1
AACCGGTT

>3802
CCAAGGTT

v

BLAST
Mapper

i

BLAST output is
written to a local file.

part-00000

the mapper (empty value).

>5eqd
GGTTAACC

=s5eq4
TTAACCGG

¥

BLAST
Mapper

l

part-00001

ﬁhﬁ'&l.;.q.i'"r—-—_

Fiaarae 7

DFS merger

BT AST e math ManP adirae itrem q car oF 1mim1t camiians~as
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1st, We install Bage System of GNU/LINX of

Wianagement Node, You can chgose:
J‘z@gu@.;,, Fedora, CeniO), VEandriva,




Zud, We wsiall DRBL package and configure it
DRBL Server.
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[fiere are @L» o service needed:
99 lCPD), "THI2D), NEy Jeever,
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LHL:;)) oerver, (P Hervyer
INetworz Boot
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Open Source and

weep Flacking!
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After running “deblsev =i~ &
e %)) e ., - e . re 3 .

deblpush -1, ihere will be prelinwg, vmlinug-pex,

- -

inird-pre in TERTPROOT, and different

-

configuration files for
Y

eachh Compuis 1ode in 1NESROOT

G\ D3 e Iy o
Couniig, Hiles
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B, DOSTRMES
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L We enaple PXE funetiogn i
BIOS configeiion,

BIOS DX BIOS 2L BIOSPX BIOSRX
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Viile Booiing, P2XE will query
IR adeies: fj o DEIC'PD)

BIOS PLE BIOS"PCE BIOS DX BIOS" 2K

 NFS  TFIPD DHCPD SSHD  NIS YR




Viile Booting,  2XE will cuery

/

' IPYaddresstrom DHEPD)




r-Zl:t-e\r P ge::t\s P dress iE Wi r/:lloa

f)ootlng fileg from "TRITED)

2 15

iniird-pre

yinlinwz-pie
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wionlinuzg ol wvinlinuzg wanulinnz

0,45 161006 10,42 61002 16,42 161006 045 5100,

e liinue
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! initrd

S ol oo . ool el cal. el . o o ol o ol . ool oo el cam el ol

Aldter downloading vyoting files, scripts |
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pie will coniig NELROOT for each
Hode,

PACAIUX - poor wopaer 0
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Confiy, Files
B, hoginame







With fie~hely oIS and P,
You can login eacimComuuie '\T J,d'
with the S&m ID / PASSWS

(A‘ IF \’ ~ - — - 1.°
@Jljg‘—;d 16y J.l L W\ @'-f" SS‘F[ Clieni




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51

