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* ~10,000 machines running Hadoop in US
* The largest cluster 1s currently 2000 nodes
* Nearly 1 petabyte of user data (compressed, unreplicated)

* Running roughly 10,000 research jobs / week




rlz rloor) Pseudo-Disirioutad Vods
7 5 X

- / el
P A B 4355 ":""/f/"- = S ~»><: P
) & HR T PR A i 2

y$— s,

Step 1: Setup SSH key exchange

Step 2. Install Java f!ﬁa_

Step 3: Download Hadoop Source Package ——
Step 4: Configure hadoop-env.sh t
— export JAVA HOME=/usr/lib/jvm/java-6-sun o

Step 5: Configure *-site.xml '
— Set Namenode to hdfs://localhost:9000

— Set Jobtracker to localhost:9001

— bin/hadoop namenode -format

Step 6: Format HDFS

Step 7: Start Hadoop
— bin/start-all.sh

Step 8: Complete!! Let's check the status of Hadoop
— Job admin http://localhost:50030/ HDFS http://localhost:50070/


http://localhost:50030/
http://localhost:50030/

Dizigreirr) of Pss
J‘j'JJJJO v;—/Lx/* JZIJ‘

conf / core-site.xml;

fs.default.name ->

J—-f ' l r,l

Node 1

/ Localhost \

hdfs://localhost:9000

[~

conf / mapred-site.xml:

mapred.job.tracker ->

—

Namenode

€ o~

localhost:9001

[~

conf/slaves:

| JobTracker

4~

Datanode

v

localhost

Tasktracker

\
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Step 1: Setup SSH key exchange

Step 2. Install Java

Step 3: Download Hadoop Source Package

Step 4: Configure hadoop-env.sh

— export JAVA HOME=/usr/lib/jvm/java-6-sun
Step 5: Configure *-site.xml

— Set Namenode to hdfs://x.x.x.1:9000

— Set Jobtracker to x.x.x.2:9001

Step 6: Configure Slaves
Step 7: Syncronization of all slaves
Step 8: Format HDFS

— bin/hadoop namenode -format
Step 9: Start Hadoop

— On NameNode : bin/start-dfs.sh
— On JobTracker : bin/start-mapred.sh

Step 10: Complete!! Let's check the status of Hadoop
— Job admin http://x.x.x.2:50030/ HDFS http://x.x.x.1:50070/


http://x.x.x.2:50030/
http://x.x.x.1:50070/

Node 1
conf / core-site.xml: / X.X.X.1 \

fs.default.name ->
hdfs://Node1:9000

v

| Namenode
7

conf / mapred-site.xml:

= 2

Run namenode -format
and start-all.sh 6

mapred.job.tracker -> 1 JobTracker Node 2
Nodel:9001
~ XXX )
g IR (i .
conf/slaves: : |
|
Node2 : ! p
7 | Tasktracker Tasktracker | | | 2
l K : e
1
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. Node 1 Node 2
conf / core-site.xml:

fs.default.name -> / X.X.X.1 \ / X.X.X.2 \ http:// X'X'X'1:5007,_Q ..

hdfs:/Node1:9000 | jq———— 1L ___________|L______
conf / mapred-site.xml: ALLIREILELL L5
mapred.job.tracker -> *|TobTracker “« | S
Node2:9001 http://x.x.x.2:50030
conf/slaves: e D e - _

|

| Datanode Datanode | —=
Nodel |— s ), | |
Node2 : Tasktracker Tasktracker L @ ;

) NI T=

Run namenode -format run start-mapred.sh
and start-dfs.sh
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conf / core-site.xml:

fs.default.name ->
hdfs://Nodel:9000

[

conf / mapred-site.xml:

Namenode

mapred.job.tracker ->

JobTracker [

http://x.x.x.1:50070

—
-
—
—
-

-

Nodel:9001 _ K

r

|
conf/slaves: | Node 2

L xxx2 )
Node2 :
s — Datanode
NodeN :

r | Tasktracker
AN =/

/

X.X.X.1

~

Datanode

Tasktracker
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conf / core-site.xml:

http://x.x.x.2:50030

v

hdfs://Nodel:9000 » JobTracker

\

fs.default.name -> / ] .

conf / mapred-site.xml:

mapred.job.tracker ->
Node2:9001

conf/slaves:

Node3

NodeN

4
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Source:http://www.funnyjunksite.com/wp-content/uploads/2007/08/programmer.jpg Source:
http://www.sysadminday.com/images/people/136-3697.JPG
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 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

18
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3. Configure
SELANYS
2. Cloning |
1Y
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uliiols 4. lnsizll
mzienins Job
Scheduler

|/

1. S=2:up uns
Template

e

8. Jiunning
Benchmark
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& k4228 : Scaling Hadoop to 4000 nodes at Yahoo!
%k B #5 : September 30, 2008

Total Nodes E 4000 E
Total cores = 30000
Data :  16PB
5(.}(;-;1:1:1:3 .cl'u;;e}. il --4000-110(1& cluster
write read write read
number of files 990 990 14,000 14,000
file size (MB) 320 | 320 360 360
total MB processes 316800 316,800 5,040,000 5,040,000
tasks per node 2 2 - 4

avg. throughput (MB/s) 5.8 18 40 66

21
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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. FAIL, DRBL
* Other deploy tools

- Rocks : RPM only

- cfengine : configuration engine

22
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Support Cluster
Database
Distribution Diskless/ configuration | management
installation

tools tools

Sysmless

LET [T [

DRBL ALL Yes Package Yes Yes No

DIJELE
Package
Based

23
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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 [I.ABS""]


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

Components have a lifecycle
LGPL Licensed, Java 5+

http://smartfrog.org/

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



http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
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 Noge Data Node Data Node Data Node
HDFS -index
Hardware
+0OS I=suael =Sal Sal [Suaf

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

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



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

The h

and-managed cluster

Manual install onto machines

SCP/
copy

FTP in Hadoop zip
out hadoop-site.xml and other files

edit /etc/hosts, /etc/rc5.d, SSH keys ...

Instal

ation scales O(N)

- Main

enance, debugging scales worse

Source: Deploying hadoop with smartfrog
http://people.apache.org/~stevel/slides/deploying hadoop with smartfrog.pdf

™)


http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
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 [LABS""]
http://people.apache.org/~stevel/slides/deploying hadoop with smartfrog.pdf


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

CM-tool managed cluster

Configuration Management tools

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

Workflow: apply a sequence of 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.ABS""]
http://people.apache.org/~stevel/slides/deploying hadoop with smartfrog.pdf



http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
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Model the system in
the SmartFrog language

TwoNodeHDFS extends OneNodeHDFS {

localbataDir2 extends TempDirwithCleanup {

}

datanode2 extends datanode {
dataDirectories [LAZY localDatabDir2];
dfs.datanode.https.address "https://localhost:0";
}
}

Inheritance, cross-referencing, templating

Source: Deploying hadoop with smartfrog
http://people.apache.org/~stevel/slides/deploying hadoop with smartfrog.pdf

[Lass”])


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

The runtime deploys the model

NameNodeHost
namenode: logDir:
NameNode TempDirWithCleanup
nameDir:
TempDirWithCleanup
dataDir:
TempDirWithCleanup
DataNodeHost2 DataNodeHost2
datanode1: datanode2:
DataNode DataNode
localDataDir: localDataDir2:
TempDirWithCleanup TempDirWithCleanup
Source: Deploying hadoop with smartfrog [I.A BSh"]
http://people.apache.org/~stevel/slides/deploying hadoop with smartfrog.pdf


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

Add workflow components to work with the
filesystem; submit jobs

Get the tests to pass

Source: Deploying hadoop with smartfrog [I.ABS""]
http://people.apache.org/~stevel/slides/deploying hadoop with smartfrog.pdf
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* Diskless Remote Boot in Linux

« Network is cheap, and our time is expansive

* In simple words, DRBL is .....
— Replace IDE/SATA cable with network cable
— 40+ student PCs connected to one DRBL server

Powered by DRBL

Diskfull
PC

Diskless
PC

source: http://www.mren.com.tw
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Config; Files;
Ex. hosthame.

initrd-pxe.
vmlinuz-pxe.
pxelinux
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Config; Files;
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initrd-pxe.
vmlinuz-pxe.
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Config; Files;
Ex. hosthame L_dl

initrd-pxe.
vmlinuz-pxe.
pxelinux
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vmlinuze | Bvmilinuze
pxelinux pxelinux

Lonfig. KFiles

EX. hosthame

Ioliggel ez
I TOZE N e

vmlinuwzy
pxelinux

ymhinuze

pxelinux
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