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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
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Step 1: Setup SSH key exchange

Step 2. Install Java ff"u_llr

Step 3: Download Hadoop Source Package —
Step 4: Configure hadoop-env.sh {‘ 2
— export JAVA HOME=/usr/lib/jvm/java-6-sun il )

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/

Dizigjrzian) oF Psatdo-Disirioczed 1o

Node 1

conf / core-site.xml: / Localhost \

fs.default.name ->
hdfs://localhost:9000 — Namenode

[~

€@ o o

conf / mapred-site.xml:

mapred.job.tracker -> ] JobTracker l---
localhost:9001
Y
conf/slaves: _
Datanode Y
localhost . Cu- 2 | |
Tasktracker 2 =
. \\ / ‘J"!'_"Eﬂr*
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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 @ Dbin/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/

conf / core-site.xml;

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

[~

conf / mapred-site.xml:

mapred.job.tracker ->

Nodel:9001

\ 4

[~

conf/slaves:

Nodel
Node2

Run namenode —-format

and

start-all. sh

Node 1
X.X.X.1 \
Namenode
JobTracker Node 2
———————————— ! __/_ _ XXX.2 _\_
Datanode Datanode
Tasktracker Tasktracker
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PAIE
conf / core-site.xml: Node 1
fs.default.name -> / es5e] \

hdfs://Nodel:9000

[~

conf / mapred-site.xml:

" Namenode

_

Node 2

/ X.X.X.2 \

mapred.job.tracker ->

Node2:9001
conf/slaves: i e
|
: Datanode
Nodel _’:
Node2 ' Tasktracker
|
e | K

Run namenode —-format

and

start-dfs. sh

Datanode

Tasktracker

run start-mapred. sh
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conf / core-site.xml: Node 1
fs.default.name ->
X.X.Xx.1
hdfs://Nodel:9000 / \ http:/x.x.x.1:50070
~ Namenode [~~~ "~~~ "7
conf / mapred-site.xml:
mapred.job.tracker -> T JobTracker bt ~tis/xxx.1:50030
Nodel:9001
A \C —/
e e e e -
|
conf/slaves: : Node 2 Node N
L7 xxx2 ) 7oxxx.n )
Node2 !
s —>: Datanode Datanode
NodeN ! "R
v : Tasktracker Tasktracker
L =N e
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conf / core-site.xml:

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

conf / mapred-site.xml:

mapred.job.tracker ->
Node2:9001

ES
. {JobTracker}

conf/slaves:

Node3

NodeN
7
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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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Crzillzngzs of Clusizr Cololiingg

* 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

1R
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2. Cloning
1)
IIIpIe

e INNeE

1. S=2:iu0 onz
Template

b INNE

3. Configure

a T ~
25810185

4

4. 15i2])
Job
Scheduler

)

8. Lunning
Benchmark
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rlovs to daoloy 2000-+ plodas

*E“
7

5 PV

-f

AL 4248 : Scaling Hadoop to 4000 nodes at Yahoo!

-
-

#p # : September 30, 2008

Total Nodes = | 4000 :
Total cores E 30000 1
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

-~
-

21



Adzincad i2tn0ds to daoloy Cliusiar

* S8SI ( 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

22
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Support Node Cluster
Database

Distribution Diskless| configuration | management

installation
Sysmless

Kadeploy

DRBL ALL Yes Package Yes Yes No

Debian-
Based

Package

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 [LABSH"]
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 [LABSH"]
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
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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 [ BSh"]
http://people.apache.org/~stevel/slides/deploying_hadoop with smartfrog.pdf LA


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

* |n 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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IS Connigurations
BIGSPXERBTOS PXENBIOS PXENNBIOS PXE

NFS TFTPD DHCPD SSHD NIS YP

Configq. Files
Ex. hostname

initrd-pxe

vmlinuz-pxe

pxelinux
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vmiinuz.. | vmilinuz. | vmlinuz. | vmilinuz.

pXxelinux pxelinux: Eapxelinux pxelinux

OO
Lonftig. Fiies
EX. nostname
Jniird-p.c2

VAN RE Linux KNernel
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Prograling Hadoop (MapReduce),
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Qos Neqotiation, Ddrmission Corirol,
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VML, VM rrainzigement sind Deoloyrrent QEMU, Oo=nVz, ...

p ) L I ﬁ ﬁ " , h}f;a
PHySICAl ;J%rLJ _ﬁ:y-]gma[
- 3 =1 | A u 3 ,
Imrr% iruciure: Cormpuisr Sidrags, Metywori
. 49




Virez1li2z12000 27 =rtifz1i0r 773

MAME 0.138

= DOWMNLORD Mow -

Virtuzl rlarcwzre | O3

czll

Mac4Lin

‘-

—

Powered by

Trademark of Canonical Ltd.

J«lrer zira [ OS5

50


http://www.zodttd.com/wiki/index.php/Mame4iphone

‘ - ) r

YWzt is Videgzili<z12ion 73

APPHCAUGRNVIIUAIZAL O

£100 ViFiziZztor)

Dag
Cliznt Mirtzli~2ztior)

Prasarntztiorn Virtzalization)
O5-laval Virtvzlizztiorn
Maryworie Virtuzalization)

Storags Virtzlizatiorn

=X ViVIvVane s inimApp

=4 AznDaskioy

JGMNC, WS RDP

|11

Aan, 1KYV

|11
><

|11

L Oparnirlow

INELAYILS)

|11
Ik/\/

tlon

= o~
Za

C.

EAVIEELk

RataavVistualZation

Source: http://en.wikipedia.org/wiki/Virtualization


http://en.wikipedia.org/wiki/Virtualization

Oozn Clote 74

Szl ors

77| Eucalyptus

http://open.eucalyptus.com/
It was a research project of UCSB, USA

Now Eucalyptus System provide technical supports.

It designed to help user to build their own Amazon EC2
Its feature is compatible with existing EC2 client.

Ubuntu Enterprise Cloud powered by Eucalyptus in 9.04
You can register trail account at http://open.eucalyptus.com/

Cons . you might need to type commands in some case
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« http://www.opennebula.org OpenNebula.org
« Sponsor by European Union FP7

« Turn Physical Cluster into Virtual Cluster
* manage status, scheduling and migration of virtual cluster
« Ubuntu 9.04 provide package of opennebula

« Cons - You need to type commands to check or
migration

Application e Application

Local User and
Administrator Interface

.

SEVENTH FRAMEWORK
PROGRAMME

_ L
b

OpenNebula

Virtualizer Virtualizer
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 DRBL-Xen is still need more work to intergrate into DRBL

« Manual procedure could be found at
— http://trac.nchc.org.tw/grid/wiki/jazz/DRBL_Xen

s trac oy

)
Integrated SCM & Project Management logged in as jazz | Logout(o) | Preferences  Help/Guide  About Trac

| |' Wik |' Timeline |' Roadmap |' Browse Source |' Wiew Tickets |' Mew Ticket |' Search |' Adrin

Start Page  Index  History  Last Change

Massive Deplﬂymem of Xen enabled Virtual Cluster using Diskless Massive Deployment of ¥Xen enabled wWirtual Cluster using Diskless Remote ..
Remote Boot Linux Test Enwironment
Fre-installation
Test Environment Install and Configure DREL
Configure PXELINUx for Xen Metwork Booting
o WM are Server 1.0.3 Enable ¥end in default rcx.d
o YMWare Image debian 4.0r1 as DRBEL Server Krow Issue of DRBL () with Xen

Create ¥en DomlUd configure files
*en Domld PXE Booting

Case 1 HWM supported

Case 2: only Fara-virtualization supported
Reference

& DRBL_Xen
-
DRBL_Xen ]
State: Powered off
Guest 0S: Cther Linusx
Configuration file: C:\virtual Machines\DREL_¥en\drbl_xen.wm:x
Yersion: Current virtual machine for YMware Server 1,03
Commands Devices
[ start this virtual machine Memory 256 MB
Hﬁ Edit virtual machine settings = Hard Disk (3CS10:0)
ERAT 4 ITmcd 1
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Aopliezitlon eyeOS, Nutch, ICAS,
Soclzal Compuiing, Enierorss, 1SV, ... X-RIME, ...

Programming Hadoop (MapReduce),

Web 2.0, Mashuos, Workilows, ... Sector/Sphere, AppScale

Ve EYEYNETIR
Qlos INeqotiaiion, Ddrission Corirol,
Priciniy, SLA Managernznt, Vetering. ..

OpenNebula, Enomaly,
Eucalyptus , OpenQRM, ...

Vireuz1l12z18100) Xen, KVM, VirtualBox,
VML, VM rrainzigerment sind Deoloyrrent QEMU, Oo=nVz, ...

e

; ) - [ ﬁ ﬁ uﬁh}f%
@n\ Slozll rlared ___jufy _

Infrastruciure: Cornguter,Sidrags, .ﬂetwor}g

-/
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http://hadoop.apache.org

Hadoop is Apache Top Level Project

Major sponsor is Yahoo!

Developed by Doug Cutting

Written by Java, it provides HDFS and MapReduce API
Used in Yahoo since year 2006

It had been deploy to 4000+ nodes in Yahoo

Design to process dataset in Petabyte

Facebook ~ Last.fm ~ Joost are also
powered by Hadoop
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* http://sector.sourceforge.net/
* Developed by National Center for Data Mining, USA
* Written by C/C++, so performance is better than Hadoop

* Provide file system similar to Google File System and
MapReduce API

* Based on UDT which enhance the network performance

* Open Cloud Consortium provide Open Cloud Testbed
and develop MalStone toolkit for benchmark

\@* ¥
National Center for Data Mining U IC ‘ﬂ I Open Data Group
1) University of lllinois at Chicago o6 dats Mttp:liwww.opendatagroup.com/
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 Used in http://hadoop.nchc.org.tw

* drbl-hadoop - mount local disk for HDFS and MapReduce

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

 hadoop-register — web interface with ssh applet

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

trac -} trac

Integrated SCM & Project Management Integrated SCM & Project Management

/ drbl-hadoop-0.1 / hadoop-register |
Mame Mame Size Rev Age Lasi
il it
-| drbl-hadoaop b [(Jetc 183 4 weeks

- drbl-hadoop-mount-disk -] adduser.php 85 & weeks
| 58
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lziddooo.ricnc.oreg. v for rrult

* DRBL Server x1 (hadoop)
* DRBL Client x 19 (hadoop101~hadoop119)

- Based on Cloudera Debian package and enhance security setting
and permission for multi-users.

&) Hadoop #E3E - Mozilla Firefox T 1= o |

@ = o % EEQD [[) Mipdheleopache.ergvicheck_user_identationphy - |T ) hadoop Hadoop Map/Reduce Administration - Mozilla Firefox ! jE[i[
! Hadoop NameNode hadoop ncheorz w8020 | | 1| Hadoop WRSE 3 - —
HEbIRSR [przwans Bl [pmmvangtv@emaloom [k [T (B Beo3-s7a0ss [ER [EETD (R BEUE AR |hdeor0nd [
RO HHO % Ehy TAD HEW ! hedoop Hadoop MapfReduce Admin--- .J Hadoop 1ESE - 8

"

J Ml 1. hadoop.nche.org.tw |

Linnx hadoop 2.6.26-2-amda4 #1 SMP Fri Mar 27 04:02.59 UTC 2009 x86_64

- o ¥ BEM | | htpdhedoopnche org e 5003040 bt il 1

hadoop Hadoop Map/Reduce Administration
rams included with the Drb ONU/Linnx em are free softward
' scribed in the RUNNING]
Sun Jul 1922:48:19 EDT 2009
0.18 3-dclowders 20, ¢
Fri Bayr 79 23-20:49 TTC 2009 by root
0. nche . org, tw 200907192245

‘., to the extent

Cluster Summary
Maps Reduces Total Submissions Modes Map Task Capacity Reduce Task
0 0 711 149 38 38

Running Jobs

Running Jobs=

Lans -
4 3
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* Need more time to package related software.

* drbl-biocluster - batch script of Debian to install bioinformatics
related softwares

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

°* Including DRBL - MPICH2 - R - Rmpi - BioCondoctor - Ganglia ~
Nagios - AutoFACT - BLAST - SIM4 - Clustal - PipMaker - Phylip
Eland - Velvet - Bowtie - SOAP

‘ BEIE(MN ) Gengiia:: unspecified Cluster Report - Mozlla Firefox o S=E
- o F B0 | )| hphedoop nche org bwisheck_nssr_identification php e - 'y - — —
e ‘ - < @ i o FoBEM | | | hitp:#ioZ classclond .org/ganglis/Te=unspecified bl - |-‘l = J B -@ -

! Hedoop NemeNode hadoop.nche orz w8020 | | '] Hadoop #R3E

|+ B

[#ERHESE [pmvang [Brrooil |[pemwvang tw@gmatl oo WA (R [BHE [pse3-57re0ns R [BIMER.D W (ISR [EH0EIE edooptts [EMIENE [P7Fmbe] [ \ unspecified Cluster Report for Fri, 30 Oct 2009 10:14:12 +0800 Get Fresh Data
T
RO REE WEw B TAD HH0 Metsie [loodone =] Last [nowr =] Sorted [descending =] Plysical View
[l 1. hadoop.nche.org.tw ! semarkar
| & T L L Y 1 O GRS 1 : e AT U Y SR ar o Gndblmspeclﬁed» —Choose 3 Hode _*
Linux hadoop 2.6.20-2-amd6d #1 SMP Fri Mar 27 04:02:59 UTC 2009 x86_64

; ; . " Overview of unspecified
included ¥ 1th thr Drl\um NI nux are free software; D —

. o _ 100 unspecified Cluster Lead last heur r
ribed 1n the Hests up: 25 100 unspecified Cluster CPU last hour
Heosts down: (1] g = :
N £
NTY e E eXTET Aiwg Lowd (15, 5, Lo T i
NTY, to the extent At e H
Lecaltine: b £5-40 15:09 e 40 1080
2009-10-30 10:14 O1-nin Load @@ kedes W CPUs W Running Pracesses M User CPU [ Hice CPU l sten CPU [0 Idle CPU
unspecified Cluster Memory last hour unspecified Cluster Network Last heur
Cluster Load Percentages e
Cle-25 (100,003 i § Wk
£ omo B
¥ sy
208 i - 0 T s O
d O Memary Cached [
W Merary Svesped a3: 28 E5.40 10:08
HIn Eos

Sheer Hoets o5 O |unzpecified load _one last hour sorted descending | Cobprs |4 | See |small =

bio-ethi blo02s bloo2e blo026
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