
  

ClassCloud: switch your PC classroom ClassCloud: switch your PC classroom 
into Cloud Computing Testbed into Cloud Computing Testbed 

for Scientific Educationfor Scientific Education

Jazz WangJazz Wang
Yao-Tsung WangYao-Tsung Wang

jazz@nchc.org.twjazz@nchc.org.tw



  

ClassCloud: turn your PC classroom ClassCloud: turn your PC classroom 
into Cloud Testbed for Educationinto Cloud Testbed for Education

( 50 % )( 50 % )
What is Cloud Computing?What is Cloud Computing?

( 25 % )( 25 % )
What is DRBL?What is DRBL?

( 25  % )( 25  % )
How we use DRBL to deploy Cloud ?How we use DRBL to deploy Cloud ?

- IaaS : Virtaulization (DRBL-Xen)- IaaS : Virtaulization (DRBL-Xen)
- PaaS : Data Processing (DRBL-Hadoop)- PaaS : Data Processing (DRBL-Hadoop)
- SaaS : Bioinformatics (DRBL-biocluster)- SaaS : Bioinformatics (DRBL-biocluster)

PART 1 :PART 1 :

PART 2 :PART 2 :

PART 3 :PART 3 :
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Part 1 : the trend of Cloud ComputingPart 1 : the trend of Cloud Computing
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Is it a trap to another bubble economy ?

Is it about buying NEW Hardware and Software?

What is Cloud Computing ?
Could we have a simple definition ?

Cloud Computing is as simple as 5..4..3..2..1...
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National Definition of Cloud ComputingNational Definition of Cloud Computing

5 Characteristics5 Characteristics

4 Deployment Models4 Deployment Models

3 Service Models3 Service Models

On-demand self-service. On-demand self-service. 

Broad network accessBroad network access

Resource poolingResource pooling

Rapid elasticityRapid elasticity

Measured ServiceMeasured Service

Detail definition:Detail definition:
http://csrc.nist.gov/
groups/SNS/cloud-
computing/cloud-
def-v15.doc
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Enterprise Enterprise isis
key marketkey market

Sensitive DataSensitive Data

Private CloudPrivate Cloud

4 Deployment Models of Cloud Computing4 Deployment Models of Cloud Computing

Public CloudPublic Cloud
Public DataPublic Data

Non-sensitiveNon-sensitive

Target MarketTarget Market
      is is S.M.B.S.M.B. HybridHybrid

CloudCloud

Dynamic Resource Dynamic Resource 
Provisioning between Provisioning between 

multiple cloudsmultiple clouds

Community CloudCommunity Cloud
Data for SharingData for Sharing

AcademiaAcademia
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3 Service Models3 Service Models of Cloud Computing of Cloud Computing

IaaSIaaS
Infrastructure as a ServiceInfrastructure as a Service

PaaSPaaS
Platform as a ServicePlatform as a Service

SaaSSaaS
Software as a ServiceSoftware as a Service
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2 R&D directions : Cloud or Device2 R&D directions : Cloud or Device

Cloud
Cloud

Device

Device
CenterizedCenterized，，

EnterpriseEnterprise

DiversifyDiversify，，
SMBSMB
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One key spirit of Cloud ComputingOne key spirit of Cloud Computing

AnytimeAnytime

AnywhereAnywhere

With Any DevicesWith Any Devices

Accessing Services via NetworkAccessing Services via Network

Cloud Computing =~ Network Computing

Key spirit of Cloud ~Key spirit of Cloud ~

Everything as a Service !!Everything as a Service !!



10Source: Gartner Executive Programs : “ Leading in Times of Transition: The 2010 CIO Agenda ”

CIO 2010 : Virtualization, Cloud and Web 2.0CIO 2010 : Virtualization, Cloud and Web 2.0

http://www.gartner.com/technology/research/content/cio_it_executives.jsp
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Is Cloud the trend of next 10 years ?Is Cloud the trend of next 10 years ?

Is Cloud too HOT in Asia-Pacific Area ?!Is Cloud too HOT in Asia-Pacific Area ?!
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Brief History of ComputingBrief History of Computing

    MainframeMainframe
Super Super 

ComputerComputer

    PC / LinuxPC / Linux
ClusterCluster
ParallelParallel

InternetInternet
    DistributedDistributed
ComputingComputing

Virtual Org.Virtual Org.
GridGrid

ComputingComputing

Data ExplodeData Explode
CloudCloud

ComputingComputing

Source: http://mmdays.com/2008/02/14/cloud-computing/

http://mmdays.com/2008/02/14/cloud-computing/
http://mmdays.com/2008/02/14/cloud-computing/
http://mmdays.com/2008/02/14/cloud-computing/
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2007 Data Explore2007 Data Explore

Top 1 : Human Genomics – 7000 PB  / YearTop 1 : Human Genomics – 7000 PB  / Year
Top 2 : Digital Photos Top 2 : Digital Photos  – 1000 PB+/ Year – 1000 PB+/ Year
Top 3 : E-mail (no Spam)  –  300 PB+ / YearTop 3 : E-mail (no Spam)  –  300 PB+ / Year

Source: http://lib.stanford.edu/files/see_pasig_dic.pdf 

Source: http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf

http://lib.stanford.edu/files/see_pasig_dic.pdf
http://lib.stanford.edu/files/see_pasig_dic.pdf
http://lib.stanford.edu/files/see_pasig_dic.pdf
http://lib.stanford.edu/files/see_pasig_dic.pdf
http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf
http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf
http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf
http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf
http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf
http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf
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Enterprise Enterprise isis
key marketkey market

Sensitive DataSensitive Data

Private CloudPrivate Cloud

How can we build our Private Cloud ??How can we build our Private Cloud ??

Public CloudPublic Cloud
Public DataPublic Data

Non-sensitiveNon-sensitive

Target MarketTarget Market
      is is S.M.B.S.M.B.

Community CloudCommunity Cloud
Data for SharingData for Sharing

AcademiaAcademia

HybridHybrid
CloudCloud
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Reference Cloud ArchitectureReference Cloud Architecture

User-Level 
Middleware

Core 
Middleware

User-Level 

System Level

Ia
aS

Ia
aS P

aa
S

P
aa

S
S

aa
S

S
aa

S

Physical HardwarePhysical Hardware
Infrastructure: Computer, Storage, NetworkInfrastructure: Computer, Storage, Network

VirtualizationVirtualization
VM, VM management and DeploymentVM, VM management and Deployment

ManagementManagement
Qos Neqotiation, Ddmission Control, Qos Neqotiation, Ddmission Control, 

Pricing, SLA Management, Metering…Pricing, SLA Management, Metering…

ProgrammingProgramming
Web 2.0, Mashups, Workflows, …Web 2.0, Mashups, Workflows, …

ApplicationApplication
Social Computing, Enterprise, ISV,…Social Computing, Enterprise, ISV,…
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Open Source for Private CloudOpen Source for Private Cloud

Xen, Xen, KVMKVM, VirtualBox,, VirtualBox,
QEMUQEMU, , OpenVZOpenVZ, ..., ...

OpenNebula, OpenNebula, EnomalyEnomaly,,
Eucalyptus , Eucalyptus , OpenQRMOpenQRM, ..., ...

Hadoop (MapReduce),Hadoop (MapReduce),
Sector/SphereSector/Sphere, AppScale, AppScale

eyeOSeyeOS, Nutch, , Nutch, ICASICAS, , 
X-RIME, ...X-RIME, ...

Physical HardwarePhysical Hardware
Infrastructure: Computer, Storage, NetworkInfrastructure: Computer, Storage, Network

VirtualizationVirtualization
VM, VM management and DeploymentVM, VM management and Deployment

ManagementManagement
Qos Neqotiation, Ddmission Control, Qos Neqotiation, Ddmission Control, 

Pricing, SLA Management, Metering…Pricing, SLA Management, Metering…

ProgrammingProgramming
Web 2.0, Mashups, Workflows, …Web 2.0, Mashups, Workflows, …

ApplicationApplication
Social Computing, Enterprise, ISV,…Social Computing, Enterprise, ISV,…
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Part 2 : Introduction to DRBLPart 2 : Introduction to DRBL
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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

+ +=

Server
Diskless
PC

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

Diskfull
PC

What is DRBL ??What is DRBL ??

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


  

At First, We have “ 4 + 1 ” PC ClusterAt First, We have “ 4 + 1 ” PC Cluster

It'd better beIt'd better be

2 2 nn
ManageManage

SchedulerScheduler



  

GiE SwitchGiE Switch

WANWAN

Then, We connect 5 PCs with Then, We connect 5 PCs with 
Gigabit EthernetGigabit Ethernet Switch Switch

10/100/100010/100/1000
MBpsMBps

Add 1 NICAdd 1 NIC
for WANfor WAN



  

WANWAN

4 4 Compute NodesCompute Nodes will communicate  will communicate 
via via LAN SwitchLAN Switch. Only . Only Manage NodeManage Node  
have have Internet Access Internet Access for Security!for Security!

Compute NodesCompute Nodes

Manage NodeManage Node



  
Linux KernelLinux Kernel

Kernel ModuleKernel Module

GNU LibcGNU Libc

Boot LoaderBoot Loader

MPICHMPICH

BashBash

PerlPerl

MessagingMessaging

YPYPNISNIS

Account Mgnt.Account Mgnt.

SSHDSSHD

GCCGCC

Compute NodesCompute Nodes

BasicBasic
SystemSystem
SetupSetup

forfor
ClusterCluster



  
Linux KernelLinux Kernel

Kernel ModuleKernel Module

GNU LibcGNU Libc

Boot LoaderBoot Loader

MPICHMPICHOpenPBSOpenPBS

BashBash

PerlPerl

MessagingMessaging

YPYPNISNIS

Account Mgnt.Account Mgnt.

SSHDSSHD

GCCGCC

Job Mgnt.Job Mgnt.

NFSNFS

File SharingFile Sharing

ExtraExtra

On On Manage NodeManage Node,,
We need to install We need to install SchedulerScheduler and  and 
Network File SystemNetwork File System for sharing for sharing

Files with Compute NodeFiles with Compute Node



  

1st, We install Base System of 1st, We install Base System of GNU/GNU/
Linux Linux on on Management NodeManagement Node. You . You 

can choose:can choose:
Redhat, Fedora, CentOS, Mandriva,Redhat, Fedora, CentOS, Mandriva,

Ubuntu, Debian, ...Ubuntu, Debian, ...

Linux KernelLinux Kernel

Kernel ModuleKernel Module

GNU LibcGNU Libc

Boot LoaderBoot Loader



  

2nd, We install 2nd, We install DRBL packageDRBL package  and and 
configure it as configure it as DRBL ServerDRBL Server. . 

There are lots of service needed:There are lots of service needed:
SSHD, DHCPD, TFTPD, NFS Server,SSHD, DHCPD, TFTPD, NFS Server,

NIS Server, YP Server ...NIS Server, YP Server ...

DHCPDDHCPDTFTPDTFTPDNFSNFS

BashBashPerlPerl

Network BootingNetwork Booting

YPYPNISNIS

Account Mgnt.Account Mgnt.

DRBL ServerDRBL Server
based on existingbased on existing
Open SourceOpen Source and and

keep keep HackingHacking!!

SSHDSSHD

Linux KernelLinux Kernel

Kernel ModuleKernel Module

GNU LibcGNU Libc

Boot LoaderBoot Loader



  
pxelinuxpxelinux

vmlinuz-pxevmlinuz-pxe
initrd-pxeinitrd-pxe

Config. FilesConfig. Files
Ex. hostnameEx. hostname

After running “After running “drblsrv -idrblsrv -i” & ” & 
““drblpush -idrblpush -i”, there will be ”, there will be pxelinux, pxelinux, 

vmlinux-pex, initrd-pxevmlinux-pex, initrd-pxe in TFTPROOT,  in TFTPROOT, 
and different and different configuration filesconfiguration files for  for 

each Compute Node in NFSROOTeach Compute Node in NFSROOT

Linux KernelLinux Kernel

Kernel ModuleKernel Module

GNU LibcGNU Libc

Boot LoaderBoot Loader

DHCPDDHCPDTFTPDTFTPDNFSNFS YPYPNISNISSSHDSSHD



  

BIOS PXEBIOS PXE BIOS PXEBIOS PXE BIOS PXEBIOS PXE BIOS PXEBIOS PXE

3nd, We enable 3nd, We enable PXEPXE function in  function in 
BIOSBIOS configuration. configuration.

pxelinuxpxelinux
vmlinuz-pxevmlinuz-pxe
initrd-pxeinitrd-pxe

Config. FilesConfig. Files
Ex. hostnameEx. hostname

Linux KernelLinux Kernel

Kernel ModuleKernel Module

GNU LibcGNU Libc

Boot LoaderBoot Loader

DHCPDDHCPDTFTPDTFTPDNFSNFS YPYPNISNISSSHDSSHD



  

BIOS PXEBIOS PXE BIOS PXEBIOS PXE BIOS PXEBIOS PXE BIOS PXEBIOS PXE

While Booting, While Booting, PXEPXE will query will query
IP address from IP address from DHCPDDHCPD..

pxelinuxpxelinux
vmlinuz-pxevmlinuz-pxe
initrd-pxeinitrd-pxe

Config. FilesConfig. Files
Ex. hostnameEx. hostname

Linux KernelLinux Kernel

Kernel ModuleKernel Module

GNU LibcGNU Libc

Boot LoaderBoot Loader

TFTPDTFTPDNFSNFS YPYPNISNISSSHDSSHDDHCPDDHCPD



  

IP 1IP 1 IP 2IP 2 IP 3IP 3 IP 4IP 4

While Booting, While Booting, PXEPXE will query will query
IP address from IP address from DHCPDDHCPD..

pxelinuxpxelinux
vmlinuz-pxevmlinuz-pxe
initrd-pxeinitrd-pxe

Config. FilesConfig. Files
Ex. hostnameEx. hostname

Linux KernelLinux Kernel

Kernel ModuleKernel Module

GNU LibcGNU Libc

Boot LoaderBoot Loader

TFTPDTFTPDNFSNFS YPYPNISNISSSHDSSHDDHCPDDHCPD



  

IP 1IP 1 IP 2IP 2 IP 3IP 3 IP 4IP 4

After PXE get its IP address, it will After PXE get its IP address, it will 
download booting files from download booting files from TFTPDTFTPD..

Config. FilesConfig. Files
Ex. hostnameEx. hostname

Linux KernelLinux Kernel

Kernel ModuleKernel Module

GNU LibcGNU Libc

Boot LoaderBoot Loader

NFSNFS YPYPNISNISSSHDSSHDDHCPDDHCPD

pxelinuxpxelinux
vmlinuz-pxevmlinuz-pxe
initrd-pxeinitrd-pxe

TFTPDTFTPD



  

IP 1IP 1 IP 2IP 2 IP 3IP 3 IP 4IP 4

Config. FilesConfig. Files
Ex. hostnameEx. hostname

Linux KernelLinux Kernel

Kernel ModuleKernel Module

GNU LibcGNU Libc

Boot LoaderBoot Loader

NFSNFS YPYPNISNISSSHDSSHDDHCPDDHCPD

pxelinuxpxelinux
vmlinuz-pxevmlinuz-pxe
initrd-pxeinitrd-pxe

TFTPDTFTPD

pxelinuxpxelinux
vmlinuzvmlinuz
initrdinitrd

pxelinuxpxelinux
vmlinuzvmlinuz
initrdinitrd

pxelinuxpxelinux
vmlinuzvmlinuz
initrdinitrd

pxelinuxpxelinux
vmlinuzvmlinuz
initrdinitrd



  

Config. FilesConfig. Files
Ex. hostnameEx. hostname

Linux KernelLinux Kernel

Kernel ModuleKernel Module

GNU LibcGNU Libc

Boot LoaderBoot Loader

YPYPNISNISSSHDSSHDDHCPDDHCPD

initrdinitrd initrdinitrd initrdinitrd

IP 1IP 1 IP 2IP 2 IP 3IP 3 IP 4IP 4
pxelinuxpxelinux
vmlinuzvmlinuz

pxelinuxpxelinux
vmlinuzvmlinuz

pxelinuxpxelinux
vmlinuzvmlinuz

pxelinuxpxelinux
vmlinuzvmlinuz
initrdinitrd

pxelinuxpxelinux
vmlinuz-pxevmlinuz-pxe
initrd-pxeinitrd-pxe

TFTPDTFTPD

After downloading booting files, After downloading booting files, 
scripts in scripts in initrd-pxeinitrd-pxe will config  will config 

NFSROOTNFSROOT for each Compute Node. for each Compute Node.

NFSNFS



  
Linux KernelLinux Kernel

Kernel ModuleKernel Module

GNU LibcGNU Libc

Boot LoaderBoot Loader

YPYPNISNISSSHDSSHDDHCPDDHCPD

initrdinitrd initrdinitrd initrdinitrd

IP 1IP 1 IP 2IP 2 IP 3IP 3 IP 4IP 4
pxelinuxpxelinux
vmlinuzvmlinuz

pxelinuxpxelinux
vmlinuzvmlinuz

pxelinuxpxelinux
vmlinuzvmlinuz

pxelinuxpxelinux
vmlinuzvmlinuz
initrdinitrd

pxelinuxpxelinux
vmlinuz-pxevmlinuz-pxe
initrd-pxeinitrd-pxe

TFTPDTFTPD

Config. FilesConfig. Files
Ex. hostnameEx. hostname

NFSNFS

Config. 1Config. 1 Config. 2Config. 2 Config. 3Config. 3 Config. 4Config. 4



  

DRBL ServerDRBL Server

YPYPNISNISDHCPDDHCPDTFTPDTFTPDNFSNFS

BashBashPerlPerl

SSHDSSHD

BashBash
PerlPerl

SSHDSSHD
BashBash
PerlPerl

SSHDSSHD
BashBash
PerlPerl

SSHDSSHD
BashBash
PerlPerl

SSHDSSHD

ApplicationsApplications and  and ServicesServices will also  will also 
deployed to each Compute Node deployed to each Compute Node 

via via NFSNFS .... ....



  

DRBL ServerDRBL Server

DHCPDDHCPDTFTPDTFTPD

With the help of With the help of NISNIS and  and YPYP,,
You can login each Compute NodeYou can login each Compute Node

with the with the Same ID / PASSWORDSame ID / PASSWORD
stored in DRBL Server!               stored in DRBL Server!               

NFSNFS SSHDSSHD YPYPNISNIS

SSHDSSHD SSHDSSHD SSHDSSHD SSHDSSHD

SSH ClientSSH Client



36

Part 3 : How we use DRBL Part 3 : How we use DRBL 
to deploy Cloud Testbed ?to deploy Cloud Testbed ?

Jazz WangJazz Wang
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Building IaaS using DRBL-XenBuilding IaaS using DRBL-Xen

Xen, Xen, KVMKVM, VirtualBox,, VirtualBox,
QEMUQEMU, , OpenVZOpenVZ, ..., ...

OpenNebula, OpenNebula, EnomalyEnomaly,,
Eucalyptus , Eucalyptus , OpenQRMOpenQRM, ..., ...

Hadoop (MapReduce),Hadoop (MapReduce),
Sector/SphereSector/Sphere, AppScale, AppScale

eyeOSeyeOS, Nutch, , Nutch, ICASICAS, , 
X-RIME, ...X-RIME, ...

Physical HardwarePhysical Hardware
Infrastructure: Computer, Storage, NetworkInfrastructure: Computer, Storage, Network

VirtualizationVirtualization
VM, VM management and DeploymentVM, VM management and Deployment

ManagementManagement
Qos Neqotiation, Ddmission Control, Qos Neqotiation, Ddmission Control, 

Pricing, SLA Management, Metering…Pricing, SLA Management, Metering…

ProgrammingProgramming
Web 2.0, Mashups, Workflows, …Web 2.0, Mashups, Workflows, …

ApplicationApplication
Social Computing, Enterprise, ISV,…Social Computing, Enterprise, ISV,…
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Virtual Hardware / OSVirtual Hardware / OS

Physical Hardware / OSPhysical Hardware / OS

Virtualization ?? Emulator ??Virtualization ?? Emulator ??

mame4iphonemame4iphone Mac4LinMac4Lin
QEMU

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


39Storage VirtualizationStorage Virtualization Ex. NetAppEx. NetApp

Network VirtualizationNetwork Virtualization Ex. OpenFlowEx. OpenFlow

OS-level VirtualizationOS-level Virtualization Ex. Xen, KVMEx. Xen, KVM

Presentation VirtualizationPresentation Virtualization Ex. VNC, M$ RDPEx. VNC, M$ RDP

Ex. XenDesktopEx. XenDesktop

Application VirtualizationApplication Virtualization Ex. VMWare ThinAppEx. VMWare ThinApp
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Desktop VirtualizationDesktop Virtualization
Client VirtualizationClient Virtualization

What is Virtualization ??What is Virtualization ??
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http://en.wikipedia.org/wiki/Virtualization


  

　　　　 Open Cloud #1: Open Cloud #1: 　　 EucalyptusEucalyptus

• 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 EC2to 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

http://open.eucalyptus.com/
https://help.ubuntu.com/community/Eucalyptus
http://open.eucalyptus.com/


  

　　　　 Open Cloud #2: Open Cloud #2: 　　 OpenNebulaOpenNebula

• http://www.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

http://www.opennebula.org/
https://help.ubuntu.com/community/OpenNebula


  

Building IaaS using DRBL-XenBuilding IaaS using DRBL-Xen

• 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

http://trac.nchc.org.tw/grid/wiki/jazz/DRBL_Xen
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Building PaaS using DRBL-HadoopBuilding PaaS using DRBL-Hadoop

Xen, Xen, KVMKVM, VirtualBox,, VirtualBox,
QEMUQEMU, , OpenVZOpenVZ, ..., ...

OpenNebula, OpenNebula, EnomalyEnomaly,,
Eucalyptus , Eucalyptus , OpenQRMOpenQRM, ..., ...

Hadoop (MapReduce),Hadoop (MapReduce),
Sector/SphereSector/Sphere, AppScale, AppScale

eyeOSeyeOS, Nutch, , Nutch, ICASICAS, , 
X-RIME, ...X-RIME, ...

Physical HardwarePhysical Hardware
Infrastructure: Computer, Storage, NetworkInfrastructure: Computer, Storage, Network

VirtualizationVirtualization
VM, VM management and DeploymentVM, VM management and Deployment

ManagementManagement
Qos Neqotiation, Ddmission Control, Qos Neqotiation, Ddmission Control, 

Pricing, SLA Management, Metering…Pricing, SLA Management, Metering…

ProgrammingProgramming
Web 2.0, Mashups, Workflows, …Web 2.0, Mashups, Workflows, …

ApplicationApplication
Social Computing, Enterprise, ISV,…Social Computing, Enterprise, ISV,…



  

　　　　 Open Cloud #3: Open Cloud #3: 　　 HadoopHadoop

• 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

http://hadoop.apache.org/


  

　　　　 Open Cloud #4: Open Cloud #4: 　　 Sector / SphereSector / Sphere

• 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

http://sector.sourceforge.net/
http://sector.sourceforge.net/
http://sector.sourceforge.net/
http://udt.sourceforge.net/
http://www.opencloudconsortium.org/
http://www.opencloudconsortium.org/testbed.html
http://www.opencloudconsortium.org/testbed.html
http://code.google.com/p/malgen/wiki/Malstone


  

• 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

Building PaaS using DRBL-HadoopBuilding PaaS using DRBL-Hadoop

http://hadoop.nchc.org.tw/


  

DemoDemo ：： hadoop.nchc.org.tw for multi-usershadoop.nchc.org.tw for multi-users
• DRBL Server x 1  (hadoop) 

• DRBL Client x 19 (hadoop101~hadoop119)

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



  

Building SaaS using DRBL-bioclusterBuilding SaaS using DRBL-biocluster

• 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

http://trac.nchc.org.tw/pub/grid/drbl-biocluster
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Attribution-Noncommercial-Share Alike 3.0 Taiwan

http://creativecommons.org/licenses/by-nc-sa/3.0/tw/http://creativecommons.org/licenses/by-nc-sa/3.0/tw/  

These slides could be distributed by Creative Commons License.These slides could be distributed by Creative Commons License.

http://creativecommons.org/licenses/by-nc-sa/3.0/tw/


  

Questions?Questions?

Slides - Slides - http://trac.nchc.org.tw/cloudhttp://trac.nchc.org.tw/cloud

Jazz WangJazz Wang
Yao-Tsung WangYao-Tsung Wang

jazz@nchc.org.twjazz@nchc.org.tw

http://trac.nchc.org.tw/cloud
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