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« ¥BYV 77K - edubase Cloud

(http:/ /grace-center.jp/pri_educloud.html)

- W22 5 K - Cluster as a Service : Dodai

(https:/ /github.com/nii-cloud/dodai)

o« 42— 577 NELE - Drop container: Colony

(https:/ /github.com/nii—-cloud/colony)
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edubase Cloud 0% #]

200 nodes x 8 cores = 1,600 Virtual Machines

'

— -

Dell#t PowerEdge R710
Xeon E5530 (2.40GHz) X2, 32GB
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& cf501-01 2010-04-16 20:32:05.... volume ID Status Create Time Attached Instance Size (GB)
= misc 2010-04-16 20:32:05.... A
vol-61B60646 available 2010/05/06 15:48:51 5
&= public 2010-01-01 12:00:00.... .
. vol-5B090602  available 2010,/05/26 21:12:31 10
Cent0S 5.3 Apache MySQL PHP x86_64 available 2010-01-01 12:00:00....
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CentOS 5.3 Apache MySQL PHP i-30140649 ml.small tanabe_... running 157.1.149... 10.3.2.66 default 2010-05-06T11:07:39.4532 =
CentOS 5.3 Apache MySQL PHP i-4B3D088A ml.xlarge ono_keyl running 157.1.149... 10.3.3.66 onol 2010-05-13T16:48:40.3062
CentOS 5.3 Apache MySQL PHP i-47EB08F3  ml.small maezaw... running 157.1.149... 10.3.2.194 maezawal 2010-05-24T07:45:40.9682
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Xen Hypervisor CPU Usage

Xen Hypervisor CPU Usage - by day
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http://vsmv0002sl.ecloud.nii.ac.jp/index.html

*umﬁlj( NASA NebUIata)E*%;,Eﬁ) Q edubase Cloud

Collaboration between NIl and NASA AMES (-2010.6)

dubase-
Nebula «—— @ — e(l;JmiZe

Open interface
v" Program cooperation
v Program portability
Open data
v' Interoperable Data
Open source

v Quality with community

@ Mountain view

NIl application on Nebula: NASA Application on edubase Cloud:
Hadoop system developed at NIl W e o e WiorldWide Telescope
WNEDUTa runming fMaaoop SYStENMT UEVEIOPEU at NIT —

VVOTTUvVT TETESCUpE



http://www.worldwidetelescope.org/webclient/
C:/Users/yoko/Documents/My Dropbox/tmp/Jesse-hd.wmv

OpenStack Community TOD;EED

NOva u opensta(k Home Projects Blog Community Wiki

The open source, open standards cloud.

N eb u I a Innovative, open source cloud computing software for building reliable cloud infrastructure

Projects People
RACKSPACE and NASA are joined by leaders from

> 3 compute atross the tachnology industry fike DELL, NTT DATA.
RIGHTSCALE and others to drive 3 deployable, totally

C I O u d — 3 ObjectStorage open cloud sofution. See the full list

Storage
rackspace.———

HOSTING

— nova-deployment-tool

Project information
rintaiaas v
B Dengars ef v s
p .

http://wiki.openstack.org/Novalnstall/NovaDeploymentTool

Deployment

Tool Cluster as a Service
Latest bugs reported ioan %ales( questions Samuan
‘ I http:/Avww.openstack.org/projects/ B

https://launchpad.net/nova-deployment-tool/



http://wiki.openstack.org/NovaInstall/NovaDeploymentTool
http://www.openstack.org/projects/
https://launchpad.net/nova-deployment-tool/
https://launchpad.net/nova-deployment-tool/
https://launchpad.net/nova-deployment-tool/
https://launchpad.net/nova-deployment-tool/
https://launchpad.net/nova-deployment-tool/
https://launchpad.net/nova-deployment-tool/

Why CaaS?

in our case ...



Separated 15 Small Clouds

Cloud Manager

Cloud#01 Cloud#02 Cloud#14 Cloud#15 ‘

Shared

( \Yi v~ \¢ A S _

1 i I I Iy I Machine image Archive

I | Cloud | ! | Cloud | | I | Cloud || | Cloud | |

: Controllef |: Controller | : Controller|: Controller 1

i - i I -

i : i

| I |

|

QO0® ——

: I ‘| W Project A

[ Projects B : |
I ' i

I ¢ I Qluster

: Cantro| Project C ] : Cantroller |:

i o i I
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1 %[ Shared Cloud for Project B 1 EEEE |I
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Located in NIl data center (Chiba)



Deployment Tool for eucalyptus (Clonezilla + Puppet)

‘ Preparation: install the followings.

-DHCP

O® 1. Prepare the Server ‘ - List MAC address and IP

2. Select master image -Clonezilla
................................. > I - Master images(CC/CLC/NC) *1
) Installer Server - List of MAC address and IP and host
person to install software ™. AN name
N uppet server
R - - Manifest(CC/CLC/NC)
* P - List of host name and manifest
3. Boot a Computer ™., RN
(Pxe booting) Wi 1 :®:
"*.1 - ® Execute initializing script, then the host name
JRILIYY A, and IP address are set, and Puppet client is
‘o0 wilooe: _ executed
[ Clonezilla] N .~ ® Download the corresponding manifest
@ Connect to installer server, get IP address 'Q . according to the host name from the Puppet
and host name by MAC address from server.
DHCP server. Targel' Machine @ The Puppet client do the followings according
@ Mount used master image to NFS. to the manifest.
3 Extract to drive mounted. - change root password
@ Reboot automatically. - do setting of iSCSI

- do settings of operation management tool

- overwrite eucalyptus.conf (configuration info
and etc.)

*1 Initializing script and Puppet client was installed into all the master images.




Some Issues from many ...

1. Separation between clouds is static.
2. Deployment tool is dedicated.




Education Cloud to Academic Cloud

Current Future
(Dynamically Managed)

(Statically Separated) Academic Cloud
. A
Education Cloud r _ )
A Education Cloud Research Cloud
s \ A A
f N1 A

Distributed Processing
Educational Contents

Educational Contents

Educatonss Contents Checking Educational SSE Distributed
ucati ecking Educationa PerQA istributed
.Contents ' . il °s Ellgg;bs“stlﬁg Model Checking

XAC Research Research

Virtual Machine ,
Clusters

o - .-H—"Mh
Virtual Machine Educatlon Virtual Machine)_ NII -
Resdurce - Cloud Resource |k Research Cloud

Physical Machine Resource
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(CaaS: Cluster as a Service)
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» CaaS (Cluster as a Service)
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Cluster as a Service D{ELVT

BEFIK Tkl

A
| l \/ \
Dynamically and Securely Separated Clusters
A
| |
Pa2aS | Hadoop MPI Hadoop MPI Hadoop MPI sun
Hadoop MPI Grid
Engine
laaS | eucalyptus OpenStack-1 OpenStack-2

CaaS CaaS Manager




Design

Requirements
(1) Dynamic resource allocation for each cluster
(2) Sufficient performance and capacity for each cluster
(3) Secure isolation among clusters
(4) Easy to use for researchers

Design Sketch
(1) Resource allocation by OpenStack nova api interface
(2) OpenStack nova bare metal support
(3) Network isolation by OpenFlow
(4) Automatic laaS/PaaS Deployment



Dodal Overview

Node Listing proposals
Nodes
Node configs Name Software State Updated At Created At
glance glance tested 2011-10-01 03:51:06 UTC 2011-09-30 08:20:47 UTC | Show | Edit | Destroy | Install Uninstall Test Logs
Proposal swift | swift tested 2011-09-30 08:23:50 UTC 2011-09-30 08:22:22 UTC  Show | Edit | Destroy Install Uninstall Test Logs
nova nova uninstall failed 2011-10-01 03:49:45 UTC 2011-09-30 10:14:08 UTC Show Edit Destroy Install Uninstall Test Logs
Proposals
Mew proposal
Logs
Dodai depIOyCLI/GUI % EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEEEEEEEEEEEEEEEEEEEEEEEEEEESR

CaaS Upper Layer (Cloud Software Installation)
[Dodai-deploy]

DOdai-COmputeCLllGUI % IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlllllIIIIIIIIIIIIIIIIIIIIIIIIIIIII

CaaS Lower Layer (Base Operating System Installation)

[ Dodai-compute ]



http://157.1.146.101:3000/proposals

Deployment Tool Elements

Software
Nova
Swift
Glance
Hadoop
SunGridEngine

Node
Target machine

Proposal

Deployment plan

Software Component
nova-api
nova-compute
nova-network
nova-volume
nova-scheduler

New Proposal
List Proposals
Edit Proposal
Delete Proposal

Install
Uninstall
Test
Display Log

Register Node

List Nodes
Un-register Node
Display Node Config




Dodal-deploy GUI

Node Listing proposals List PFOpOSBJS
Nodes
Node configs Name Software State Updated At Created At
glance  glance tested 2011-10-01 03:51:06 UTC | 2011-09-30 08:20:47 UTC Show Edit Destroy Install Uninstall Test Logs
PerDSﬂl swift | swift tested 2011-09-30 08:23:50 UTC  2011-09-30 08:22:22 UTC Show Edit Destroy Install Uninstall Test Logs
nova | nova uninstall failed 2011-10-01 03:49:45 UTC 2011-09-30 10:14:08 UTC Show Edit Destroy | Install Uninstall Test  Logs
Proposals
Proposals New proposal
Logs
s .
Editing proposal = o List Nodes
ode Listing nodes
:oges ] Name |n0~'a | Nodes
Node configs .
ode conflgs Software Node configs Name IP State
nodel | 10.3.4.13 available Node configs Destroy
Proposal .
Config items Proposal New Node
Proposals
Logs network_ip_range [10.0.0.0/24 | Proposals
Logs
image_file_name | [image_kvm tgz |
. libvirt_type [kvm | —— -
Edit Listing node configs Display Node Config
Node configs
P r Op O S a Proposal Name Node name Software name Component name State  Updated At Created At
glance nodel glance glance installed 2011-10-01 03:50:36 UTC 2011-09-30 08:20:47 UTC
euca2ools [node1[=] [delete| ' [add]
swift nodel swift swift_proxy installed 2011-09-30 08:23:06 UTC 2011-09-30 08:22:22 UTC
mysql swift nodel swift swift_storage installed 2011-09-30 08:23:29 UTC 2011-09-30 08:22:22 UTC
nova_api nova nodel nova eucazools installed 2011-09-30 11:09:56 UTC 2011-09-30 10:14:08 UTC
nova nodel nova mysql installed 2011-09-30 11:09:56 UTC 2011-09-30 10:14:08 UTC
nova_compute nova nodel nova nowva_api installed 2011-09-30 11:10:15 UTC 2011-09-30 10:14:08 UTC
nova network nova nodel nova nova_compute installed 2011-09-30 11:10:15 UTC 2011-09-30 10:14:08 UTC
- nova nodel nova nova_network installed 2011-09-30 11:10:15 UTC 2011-09-30 10:14:08 UTC
nova_objectstore nova node1 nova nova_objectstore | installed 2011-09-30 11:10:15 UTC 2011-09-30 10:14:08 UTC
nova scheduler nova nodel nova nova_scheduler installed 2011-09-30 11:10:15 UTC 2011-09-30 10:14:08 UTC
nova nodel nova nova_volume installed 2011-09-30 11:10:15 UTC 2011-09-30 10:14:08 UTC
nova_velume nova nodel nova rabbitmg installed 2011-09-30 11:09:56 UTC 2011-09-30 10:14:08 UTC



http://157.1.146.111:3000/

Dodai-deploy Architecture

Puppet Server

Manifest files

Web Sciver External Install/Uninstall/test
Deployment Nodes script files

Application

Repositories in Internet

Proposal?2 package

Proposall package
pownload via Puppet Download and install

via Puppet

Puppet Client
essag L

Mcollective Server

Deployment Server




Dodai-compute (Bare metal)

Cluster

I I I

Run instance

———

Cluster

I I I

Terminate instance

)

-

~
Power On/Default OS installed
E Power Off
Clean up
Machine Pool y
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Node Listing proposals
Nodes
Node configs Name Software State Updated At Created At
glance glance tested 2011-10-01 03:51:06 UTC 2011-09-30 08:20:47 UTC | Show | Edit | Destroy | Install Uninstall Test Logs
PerDEﬁl swift | swift tested 2011-09-30 08:23:50 UTC 2011-09-30 08:22:22 UTC  Show | Edit | Destroy Install Uninstall Test Logs
nova nova uninstall failed 2011-10-01 03:49:45 UTC 2011-09-30 10:14:08 UTC Show Edit Destroy Install Uninstall Test Logs
Proposals
Mew proposal
Logs
Dodai depIOyCLI/GUI % EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEEEEEEEEEEEEEEEEEEEEEEEEEEESR

CaaS Upper Layer (Cloud Software Installation)
[Dodai-deploy]

DOdaI_COmputeCLI/GUI 9 IIIIlllIIlllIIIlllIIIllllIIIIIIIIlllIIIIIIIIIllllIIIIIIIIIIIIIIIIIIIIIII

ﬂii".E\ E'4 °/ s t |E_|—7&: CaaS Lower Layer (Base Operating System Installation)

‘r s/ a 7 T — Z [ Dodai-compute ]



http://157.1.146.101:3000/proposals
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Dropcontainer

- Inter-cloud object storage service -

Cloud Services

ObjectB1-1
ContainerB1 ObjectB1-2
ContainerB2 ObjectB1-3
ContainerB3

Objectl1-1
Inter-cloud Containerl-1 Objectl1-2

Inter-cloud Containerl-8 bjectl1-3
Inter-cloud Containerl-10

ObjectAl-1
ContainerAl ObjectAl-2
ContainerA2 ObjectAl-3
ContainerA3

Inter-cloud Containerl-l Objectl4-1
Inter-cloud Containerl-4 Objectl4-2

Inter-cloud Containerl-13 Objectl4-3

Objectl1-1
. Inter-cloud Containerl Objectl1-2
G eo g I‘ap h IC al |y Inter-cloud Container2 Objectil-3

Inter-cloud Container3

D| Str | b u ted SWi ft_ I Inter-cloud Container4




Use cases

1. Inter-cloud machine image distribution
2. Inter-cloud research data sharing

Academic Community Cloud

Education Cloud
5mh“l
v Research Cloud




Please visit...

edubase Cloud

http://start.ecloud.nii.ac.jp/

OpenStack
Dodai

https://github.com/nii-cloud/dodai/

OpenStack
Colony

https://github.com/nii-cloud/colony/

Thank you




