AT

Karlsruhe Institute of Technology

Combining Cloud and Grid with a User Interface

Jie Tao
Karlsruhe Institute of Technology
jie.tao@kit.edu

Die Kooperation von Forschungszentrum Karlsruhe GmbH Forschungszentrum Karlsruhe Universitat Karlsruhe (TH]
und Universitat Karlsruhe (TH) I— in der Helmholtz-Gemeinschaft

Forschungsuniversitat - gegrindet 1825



Outline ﬁ("

= Motivation
= The g-Eclipse Project
= Extending g-Eclipse for a Cloud Framework

= Initial Implementation: Accessing the Amazon Web
Service

= Conclusion

‘ ‘ g KIT - Die Kooperation von
Z Y Forschungszentrum Karlsruhe GmbH

e e und Universitat Karlsruhe (TH)

2 | J.Tao| CloudComp’09 | 12.11.2009



I Motivation -’-\X‘(IT

= Various clouds co-exist
o Amazon EC2, S3
0 Google App Engine
0 Microsoft Azure
o Eucalyptus, Cumulus, Nimbus, OpenNybula

= Different user interfaces (GUI or command-line)
o Working with several clouds: must know each interface
0 Interaction between clouds: not easy
= Moving grid to cloud
o Running grid jobs on the cloud
0 Grid as a Service (RightScale)

= Goal: developing a generic, intuitive cloud user interface
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e: A General Framework for Accessing ﬂ(".

= Many application domains start using Grid infrastructures

m But...

o Grid technology is complex

= Different systems are used
o Middleware (Unicore, gLite, Globus, GRIA, ...)
o Many separate tools (i.e for installation, monitoring, ...)

o Different programming paradigms
= Batch type systems vs. service oriented systems
= Many programming languages

= e-Users want to interact with the grid infrastructure

o Without knowing all details (development, deployment, testing,
management, ...)

m - Tooling Is necessary!!
o Wizards, Editors, ...
o0 Hide the complexity!!
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I g-Eclipse: the Idea &‘("

= Provides a general Ul framework/eco system
o Designed for application users, resource providers, and application
developers
o Middleware independent core infrastructure + middleware
extension
o Allowing users to access the grid in a simple way
= File transfer: drag&drop
= Job submission: mouse click

= (Re-)use Eclipse and contribute

n CAlinceA 1Ic A1 A~ o

=Cpse 1S diit €C0 3yS
= Build for extension
= More than a JAVA IDE

= The biggest “coordinated” Open Source project
0 Gain OS independence (by using JAVA)
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I g-Eclipse: grid user roles & use cases -\\J(lT

m 3 different roles
o User

o Operator M

Developer /
| ) | p g
= In general... —
~S=—

o Job management
0 Resource management \
= Files

= Applications
= Hardware

gEclipse

create/delete data

L X

-operator

/

o Application deployment
o Infrastructure monitoring
o Application development A e
S ? -
Ll V|Sual|zat|0n tOOlS deuernper::ﬁ"““—ﬁ

\depmy applications

debug/test applications
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g-Eclipse: screenshot ﬂ("

Warlsruhe In chinclegy

& g-Eclipse {User) - test2/Job Descriptions/test6.jsdl - Eclipse Platform = |EI|5|
File Edit Mavigate 3Search Project Field Assisk Run Window Help

| - Q- (R ® @ ] G- (57 ot geclpso tlser) | =

=2 Grid Projects 53 <.}==';> = = O||Eg connections 23 = O || ® tests.jsdl 52 = =
[ hs cproject (5] = <?¥ml wersion="1.0" encoding="UTF-8"2:> —
---'[cgtest o <jsdl:JobDefinition Hmlns:jsdl="http://schemas.ggf.
E---T:ﬁtestZ - g lin? <j=sdl:JobDescription:
- (= Filesystems &g, local <jsdl:JobIdentifications
& linz ---émylocal <j=sdl:JobName:>default job name</ jsdl:JoblName:
oy mylocal é---E,_:plethton </jsdl:JobIdentifications
: = . . . .
- [ plethton il @ generated <jsdl:ipplications>
= Eb Job Descriptions <jsdl:Applicationtlamerexample name</jsdl: App]
o o8 mewFile, jsdl <jsdl-posix:POSIZApplications
- B bestl,jsdl <jsdl-posix:Executablex/bin/hostnawe</j=dl-
testz,jsdl cHiadl—nasiv sonrnurEandontc/Asdl —onasi v N
’ | i
i 4 3
- 8 test3,jedl
ol testd.jsdl 4 | | _bI Crverviem |J|:ub Deefinition |.C\|:u|:ullcat||:|n |Data Skaging |Resu:uuru:es kesti, jsdl
ﬁ test.Jsdl {22 Authentication Tokens (‘@ Wb Yiew (@ Errar Log (E Terminal (%?;'E Job Details &3 [EREE
testa, jsdl
H H e
o test? fsdl + General + Application _I
- o testSrage.jadl Mame: .newFile, job Executable: testjob.sh
& E? Jobs _— Id: https: fwmslb 103, grid. ucy, ac, w9000 w4 _bGREFUREY Ckpuk: skdCuk
= = newFile. job Status: DONE
- 5 newFile. jsdl Reason: Job terminated successfully
[+ = .kestStage.job

Last update time: 30.08.2007 11:49:04
= I.E-Wu:urkﬂu:uws

e o0 deFaulk warkFlow + Status History = glLite Specific Data
# B batchService. bakch

WAITIMNG 30.058.2007 11:43:43 Wiorker node: gt2 cel0l.grid.ucy. ac.cyv: 211905
B & gandlocal READY 30,08, 2007 11:43:44 pu Time: o
&t ! EE"'DSE _|;| SCHEDULED  50.08.2007 11:43:46 Destination: cel101.grid.ucy.ac.cy: 2119 jobme ™
4| | 3 4| | 3

|t | | #&

Ctrl Conkrib {Bottom) ?
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I g-Eclipse: architecture overview -‘g("

m Abstraction Layer

o Core functionalities, e.g. g-Eclipse
= Authentication/Authorization
= VO management Implementation Layer
= Data management (Middleware)
= Job submission i ! 1 ! i
o Common user interface, e.g.
. V'_eWS Abstraction Layer
= Wizards
= Dialogs Core d Ul
= Preference pages |
= Implementation Layer 1 1
o Extended core functionalities Eclipse Platform

o Middleware specific functionalities

& Eclipse Extension Point
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I Extending g-Eclipse for Clouds S‘("

Clouds

Integration
plug-ins

(cloud depen-
dent)

Core plug-ins
(generic com-
ponents)

g-Eclipse Cloud Interface

Eclipse
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I Extending g-Eclipse for Clouds (cont.) ..‘:\X‘(IT

= An additional folder: service description
o g-Eclipse core

= Common interfaces for cloud service
= Extension of VO management
o g-Eclipse UL:
= Multi-layer editor for service specification, supporting
o HaaS, SaaS, HPC as a Service, Storage as a Service, Grid as a Service

= Actions: service request, service execution, service termination
= Views: available services, attributes, ...

= Templates for application development (Map/Reduce, web

NN \

= Middleware extension

0 Specific implementation for individual clouds

= Wizards and views for authentication token, service
deployment/execution/termination, ....
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nitial Implementation: Accessing the Amazon ﬂ(IT

AWS VO implementation

= AwS VO BIE[=

AWS Y0
Specify the attributes of wour AW'S WO &

Wik Settings
WO Mame: W5 WO

8W'S Access ID:

Services
Service LRL
Elastic Compute Cloud (EC2Y  https:jfec?, amazonaws. com)
Simple Storage Service (53 https: /153, amazonaws ., com)
(7) [ = Back ] Mext = [ Finish ] [ Cancel ]
C KIT - Die Kooperation von
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= Authentication token for AWS credential

o~

= Authentication Token

Create new authentication token

Prowvide authentication credentials

amazon Web Service Credentials

Access ID:

Secret ID:

@ ::Ea.:k ......... ST [ =i

I

Cancel
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Initial Implementation: Accessing the Amazon ﬂ(IT
\AlInh CAarviien (11N s T
VVCTiU OCI VIUCT \III}
o Project view =2 Grid Projects ©2 de i .
= =% AWS Praoject
[E Connections
* Job Descriptions
IE Jobs
= g aws vo
+- =+ Compuking
= = Services
+ [= Elastic IPs
= = Images
[#- = all Images
=l = My Accessible Images
=| ami-3f7590e6 |
=1 = My Owned Images
—| ami-0795716e { fimage . manifest, <l
|=| ami-324dadsh [ fimage. manifest, xml)
| ami-59866230 [ fimage. manifest, xmil}
ami-agad49cl { firmage ., manifest, xml)
|=| ami-ds9z76bc | firnage. manifest, xmil)
|=| ami-ec927E85 [ fimage ., manifest, xml)
[+ = Kewpairs
[+ [ Security Groups
+- = Skarage
SCG KIT - Die Kooperation von
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ation: Accessing the Amazon ..,_\X‘(IT

1 Properties &2 | 5| = =]
Property Yalue
= Genetral
failability Zone us-gask-1a
DMS Mame ecZ-7o-101-226-103, compuke-1, amazonaws, com
Image Id ami-1454b17d
Instance Id i-98FC37FL
Instance Type ml.small
kKernel Id aki-a71cfoce
kev Mame innoopract-keypair
Laumch Tirnc 04.06,.2002 10052416 CEST
Private DMNS Mame ip-10-251-215-48, ez .inkernal
Ramdisk Id ari-aS1cface
Reason
Skate running {16)
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I Initial Implementation: Accessing the Amazon ﬂ("'

s CAvvsi~aas AN Karisruhe In
D Service (Vv

CD

A/
VV

=1

= ami-324daB5b &

Edit configuration and launch. Q

=0

= Service execution:
launching an AMI

ami—324d585b

Maln = Parameter I C-:-mm-:-n

aw's Credentials
aMeS Access ID:

amazon Machine Image Settings
AMIID: | ami-324dassh | Min: |1 | Max |1

ke | |Vl

Image Configuration

Inskance Twpe: |Smal| Instance (mil.small) |vi

Security Groups: Edit

L£0ONg; |V1|

Populate from ECE

[ apply ] [ Fewvert ]
.;'?} [ Bun ] [ Close ] fion von
’ GmbH
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Initial Implementation: Accessing the Amazon
\Alalh Carviinn IV
VVCU OCIVILT (1V) = sori
. SS5H
| RemOte |Og|n Enter wour authorization data,
Hosk name: | ec2-75-101-226-103, compuke-1 ., amazonaws .. com w | Pork: | 22
User name: | root a
Password:
] l Cancel

-3)

| | Finish

[ Mexk =

&3

=l terminal
S5H: rooti@ecz-75-101-226-105, campute-1, amazonaws. com

iml Whountu

LENREE o% ol T R,
S.04 for

Thunrtu
Arns

Tirts Facl
infor

root@ip—10-251-215—-4945: ~#
ecZ-75-101-226-103. compute- 1., amazonaws,com 25

16

SHMFP

Sl H

AMI built by

inst=all
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I Conclusion -'-\X‘(IT

m g-Eclipse is a generic framework for simplifying the access to the
grids

= Extending g-Eclipse for accessing the clouds
o An easy way to interact with computing clouds
o A bridge across clouds and grids

m Core extensions and specific implementation for AWS and
Eucalyptus

= Further work
o Full functionality of the cloud user interface
o Connecting more clouds
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