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About me!

« Background in astro particle physics

« 2001: Build a Risk Management
system (SOA with JAVA)

« Forschungszentrum Karlsruhe:
— 2003: CrossGrid
— 2004: EGEE
— 2006: D-Grid
— 2006: g-Eclipse

Since 2007:
NEC Laboratories

 |IT Research Group

—w__ g-Eclipse
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g-Eclipse - the idea
—w__ g-Eclipse

« Users want easy access to the system

« Users act within different roles
— Grid applications users

— Grid resource providers and operators
— Grid application developers

« Users are middleware agnostic
—> Build a middleware independent framework

* Provide a general Ul framework/eco system for the
different Grid actors based on a reliable platform
- (re-)use Eclipse and contribute!

—> gain OS independence (by using JAVA!)
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Eclipse —W__ g-Eclipse

o Started in 2001

— |IBM donated their Java development framework as
Open Source

— Pure Java development

L .
eclipse
— First industrial partners joined

» Eclipse Foundation started in 2004
— Independent non-profit organization
 Eclipse management organization
« Councils (requirements, architecture and planning)
* 10 projects (including > 50 subprojects)
— With Eclipse 3.0 not only a Java IDE, but a general
framework build for extension
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Can we learn from others? ﬁE
— ¥ g-Eclipse

Are there other distributed systems supported by different
middleware systems?

->J2EE
— (enterprise beans, JMS, web services, ...)
« Based on specifications
— Implemented by different Vendors
« Websphere, BEA, Oracle, JBoss, Geronimo, ...

Customers don’t want to be vendor dependent

— Use a generic middleware independent
development tool

- Web Tools project (WTP) at Eclipse.org
— www.eclipse.org/webtools

— Wizards, Editors, etc to simplify the development of Web
applications

— Independent on the underlying infrastructure
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g-Eclipse - projects — g-Eclipse

e www.geclipse.eu « www.eclipse.org/geclipse
* Project funded by the « Technology project at
European Commission Eclipse Foundation

(INFSO-32347)

* Release 1.0.0 with stable
« 8 partners AP| scheduled for next
cram> NEC week (December 2008)
« Gathering community
— i.e. in Grid communities
— In Eclipse community

 Until December 2008
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The reality for the Grid user ﬁg
—w__ g-Eclipse

* Infrastructure for scientists were built in the past years
« Many application domains start using Grid infrastructures

 But...

— Grid technology is complex

 Different middleware systems are used
— gLite, Globus, GRIA, UNICORE, ...

— Different programming paradigms
« Batch type systems vs. service oriented systems
« Many programming languages

—> The threshold is too high
for the “standard” user!
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Grid application life cycle @ g-Eclipse

 In most cases, e-Users (e-Scientists, e-Engineers, e-Stock
Traders) have their application(s)
— Legacy code written in different languages (FORTRAN, C, C++, ...)

« e-Users want to collaborate

- A Vlrtual Or 3an|sat|on is build around a Virtual Computing Center on
existing (and new) infrastructure

« e-Users create Grid projects

 e-Users want to interact with the Grid

— without knowing all details!!
(development, deployment,

testing, management, ...)

- Tooling is necessary!!
— Wizards, Editors, ...
— Hide the complexity!!
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Grid Middleware R
—w__ g-Eclipse

« (Connects resources (computing, storage, (network), .

at different sites to one Grid infrastructure GLite
 Provides services to access an infrastructure @6/
UNIC&RE

« Common basic functionalities of middlewares:
— Security layer for authentication and authorization ~GRIA
— Transfer protocols for accessing and managing data
— Brokers to distribute computing jobs on the infrastructure
— Higher level services (SLAs, accounting, ...)

« Many different middlewares are available:
— glLite, Globus Toolkit, UNICORE, GRIA, ...

« g-Eclipse supports

clite WGRIA el Soa:
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Demo 1 ﬁ%
—w__ g-Eclipse

e Just use Amazon

« Create a Grid project
— Including a VO

 Access to data
— Edit a file remotely

« Rent a machine in a few seconds
— Login there
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Use cases
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Roles and Contexts %
— ¥ g-Eclipse

« Grid user plays different

g-Eclipse supports

roles “Contextualization”

— QGrid applications user « Depending on the user

— Grid resource provider and role/context a different set
operator of tools is used

— Grid application developer by/presented to the user

« g-Eclipse supports

« Grid user acts in different “Customization”
contexts « Build the user-preferred
— Virtual Organizations workbench
— Projects

* Persistent over sessions
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The Architecture

* Two layers:

— Abstraction layer (Grid model):
 Authentication/Authorization
« Job management
« Data management
« Services

— Implementation layer:

 Implements the model for
specific middlewares/Grids

« Ul is based on abstraction layer

- Ul looks the same for all
middlewares

—W_ g-Eclipse

g-Eclipse

Implementation Layer
(Middleware)

RN

Abstraction Layer

Core Ul

Eclipse Platform

& Eclipse Extension Point
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Grid project —W_ g-Eclipse

| Programming

Workflows
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Grid Model ﬁg
—w__ g-Eclipse

How to integrate the Grid —| |GridRoot
into the Eclipse workbench? || IGridProject
GrdElement ) —| IGridJobDescription
+dispose(): void _ IGnd ElementManager
+getFileStore(): IFileStore < . . « . ; :
*aemiamol). g (GridContainer =—__ |VirtualOrganisation
+getParent(): |Grid Container
+getPath(): IPath I . .
s i IGridConnectionElement
—— IGridJob
| +is\Virtual(): boolean
’ : IGridService
- IGridResource |[+—
|GridStorage
IGridComputing
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Structuring the Grid

Mounted File Systems sl

Virtual Organisation sl

Computing Elements msp

Services )

Storage Elements mmp

g-Eclipse

= =2 MyGridProject

L@ Connections
#- (G Linz
+- [og Poznan
(Z* Job Descriptions
& MyasoL.jsdl
2 10bs
= &8 .MyISDL.job
@] myIsoL.jsdl
(% WorkFlows
<% MyWorkFlow.workflow
.- geclipse
= = Computing
&% CE @ a01-004-128.gridka,de:2119/jobmanager-pbspro-geclipse
&8 CE @ ce-1-fzk.gridka.de:2119/jobmanager-pbspro-geclipse
& CE @ ce-2-fzk.gridka.de:2119/jobmanager-pbspro-geclipse
& CE @ ce-fzk.qgridka.de:2119/jobmanager-pbspro-geclipse
&% CE @ ce.egee.man.poznan.pl:2119/jobmanager-lcapbs-geclipse
& CE @ cel01.grid.ucy.ac.cy:2119/jobmanager-lcgpbs-geclipse
&% CE @ egee-cel.gup.uni-linz.ac.at:2119/jobmanager-pbs-geclipse
=1 = Services
=l [ Info Services
L—e_l_]] BDII @ |dap:f{bdiil01.qgrid.ucy.ac.cy:2170
I [ Job Status Services
= Job Submission Services
':q'_‘ﬂ WMS @ https:/jwmslb101.qrid.ucy.ac.cy: 7443/ glite_wms_wmproxy_server
[+ =% Other Services
[~ Storage
a SE @ eqgee-cel.gup.uni-linz.ac.at
& st @ qridka-dcache.fzk.de
a SE @ plethon.grid.ucy.ac.cy
n SE @ sel.egee.man.poznan.pl

+!
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User perspective

gy 11 project view

File Edit Mavigate Search Pre’

1wl R e Data Connection Vi T oeee oo IE
=2 Grid Projects £2 i = 3 J b D . . JOb Status e ¥ Jobs 35 = El.
= =2 MyFirstgEclipsePraject 0 eSCrIptlonS (o BB

8 Connections J b 5 Mame

(% Job Descriptions onsS . i . :

@ 10bs ) J S D L Ed Itor .nsg?test.]ob.

= & aeclipse VO resources ninterface For ® @ osgitest[1].job

= 2 Computing manipulating the attributes of the Following 150L

elements:
act@aUl-UU‘\‘-lco.gnum.uu.‘_,“ g
i CF @ ce-2-Fzk.gridka.de:2119/jobn VO com pu“ ng resources —| 1. JobDefinition: This is the rook element of
& CE @ ce-fzk gridka.de:2119jobma T ; :nJ;ISIIZEI; :I;;Sil;neerzélglt'u:t describes the job
- g CE @ ce.egee.man.poznan.phiz11¢ T T :
-l CE @ ce101.grid,ucy, ac.cy: 21 19)50 2. JobIdentification: This element contains

@ CE @ VO SeI‘VICGS all other J50L elements that identify the
. iz R S ] job.
[ [ Services Standard Error File: |

[#- (= Info Services
[ Job Status Services

Applica Resources Page
(= Job Subrrission Services VO storage resources ik
(== other Services s HPE o . . tes of the The Resources Page provides an interface for
following JS0L elements: ranipulating the attributes of the following 1S0L
i [3 Storage elements:
E SE @ eges-cel.gup.uni-linz. ac. at 1 annlicatinn: This slement desrribas the nnlicatinn and it

; E SE @ gridka-c went describes the

| : g:ggleltlo; Glue Info VieW Idescri GGUS Web VieW ts of the job,
L= ‘ Auth Token View

"‘ Glue Information Viewer #7 = [

T | & | | &

% Ll - Crverview | Job Definuon | Application | Data Staging | Resources | osgitest, jsdl < >
[=1-[= Computing Elements

[= a01-004-128. gridka.de:2119/jobmanager-¢ '_%Connections @ web view 52 i T S ) _ %2 puthentication Tokens 52 o = EI_
[#-[= ce.egee.man.poznan.pl:2119}jabmanager-|
(= cel01.grid.ucy.ac.cy:2119/jobmanager-lcg—
= ce-2-Fzk.gridka.de: 2119/ jobmanager-phspr
[ ce-fzk.gridka.de:2119/jobmanager-pbspro-
(== dgrid-ce.fzk.de:2119fjobmanager-lcgpbs-dy 1
& = darid-ce.fzk.de:2119)jobmanager-lcopbs-di & o
#-[* egee-cel.gup.uni-inz.ac.at: 2119 jobmanar 2

[ grid010.ct.infn.it:2119/jobmanager-legpbs- % T I e et i T

| ? < | d < | ¥

22
|

5 Ci-| % & & wf
FAQMWiki - Documentation - Training + Contact - Masthead — )
. Globus Proxy#01

© Retrieving infarmation: (30%) = (=3

nasthead.ph. .. g : = ’(}!m  JiEL
o
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Demo 2 ﬁ%
—w__ g-Eclipse

Just use EGEE

Create a Grid project
— Including a VO

Access to data
— Edit a file remotely

Rent a machine in a few seconds
— Login there




Grid Resource Provider ﬁg
i g-Eclipse

 How can a site A support a new VO with computing
resources?

Set up a queuing system:
— Old: Know all the details of the queuing system

(5] (5]
[rootdceddl root]# qngr -¢ "create queus bestl queve tipe—axacuti U
on" ¢ gnor -t “zeb queue testl resources_mac.wal Lbime=40:008 0680 5
qugr -c "=zet queue tesi? resources_n0x CHRUt=7ZFF R 5 gt -0

"sat quaue test? acl_group_snable<trus" 3 gugr —c "set oueus test
2 ocl_groupz= +zee’

[rootacezal root ]2

v

— New: Configure the batch system on site
with g-Eclipse

« Set up a VO specific queue
« Drain queues
« Manage Cluster nodes
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Operator perspective

& g Eclipse (Operator) - huschelfbatchService. batch - Eclipse Platform

File Edit Mawvigate Search Project
C 1 AL MR

=2 Grid Prajects 52 ==
G:'> =
= =2 huschel
- 8 Connections
[ Job Descriptions
v_f? Jobs
B batchService.batch
= ' geclipse
[# = Computing
& (= Services
[+ [= Storage

< >

& Glue Information vi &2 =m
1{)& =
[ Computing Elernents

H-E Sites
(= Storage Elements

I

ig Start E®Y”

Run  window  Help

[

B batchservice.batch £2

[100%

eges-wnl
free

eges-wnz

free

binrngl;l _ eqgee-cel . gup.uni-linz.ac. at
enabled o
running ST,
dzam ——s
‘enabled |
FURning i
- = - r"/ "/
geclipse = S
enabled i
running i /
ops ]
e
running
voce
enabled
running
E Properties ©3 Ej Batch Jobs | &2 authentication Tokens
Property Yalue
Kermel: Z.6,9-67 .EL.cernsmp
Mame: egee-wnz, qup uni-inz. ac.at
Murm, of CPU: z
RAM: S14432kb
Running jobs 0
State: free

& g-Ed

ges-wnd

egee-wnd
job-exclusive

= O | & terminal &2

ows fzk.de 52

55H: hakor@cys,fzk.de

1

¥

Ej?."g-Eclipse top... |
=t . 2 F

L

5= Outline
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How to “gridify” a Legacy
application?
1. Develop them on
your local computer

as a separate
JDT/CDT project

2. After a code change, compile them locally
and on a remote Grid resource

3. (if needed debug them locally or on a remote Grid
site)

4. Deploy the application

Usage of gLogin introduce some firewall issues!!!
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Developer perspective

™ S
- H 1 LClipse
i |o1a éﬁéRﬂ : - - - """fl-?‘ 2
crid Projects 52\ = 5
_ | Create, manage, and run configurations — m 1
- 125 HelloWorld . 98 9
= =2 Mysrid
8 conmections L
®- & Job Descriptions || o = T — o
i : iRX| B - :
2 Jobs et = || Mame: | MyGridHelo
E linz.batch tyne filker bext JE— . .
i |bype Filker tex ¢ = = 5 S ag i bt
= I geclipse | ] Main | 6= Argu§ents re Gtid \___o CEbug | & Staging | 'E.'Y; Source |
= [Ed C/C++ Grid Application i String,' ) 4 - B
E Mew_configuration i : i
[Cg CiC++ Grid MPI Applicatior | -"l
- i
E C'h_:++ LQCE.'I PPDhCEtIDn Remote Glogin Executable:
& Edlipse Application : -
B HTTP Preview | )
4] Java Applet
1 Java F\EEIicatinn oL
-3¢ Java Grid application [Ipisable encryption
|<} 1l i o Uit
— JU Uit Plug-in Test
& Glue Information Viewsr 3 . 45 05 Framewark
o p.% Run an Server
[ [ Computing Elements ; ‘EZ I:zt Ez:::z: ?:‘ft-m Tt
[ Sites v
B <YourSteNames Juj Task Context Test
e}
5 Cy-01-KIMOM [C4 view Latex Document
[#- [ DESY-HH
[#- [ egee.man.poznar
= [ FZK-DGERID S =h
#- [ glueClusterlis kil
- = glueSEList = =
- glueServicelis| | | T3l
= glueSiteInFuLi <] > 12 [ Apply ] [ Rewert ]
i g Filker matched 17 of 17 items
= gluesiteSpans
E Description = s
(=] Latitude = ag|| @) [ run || ose |
[E3] u T E2_J
TR
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Developer perspective Il

ipEa SO R

=~ Debla - simple?.c - Eclp S
Eile Edit Navigate Segrch Project Run mndu Help

& @ |- #- e

Iri- & | %~ 0~ | ™

% If:re-t.:-uEg- 53 : l:'l.=.lt=-:u= 1u..l'rariel:;lxea Eé:

e o e @

~ = simple2 \C/C++ Grid Application) =1/ name

Breakpoints Registers Modules |
D - A ,_.=:J i vi t_;__

Value

B & R T

= g2 gdbserve er {174 == i |
= @ Thread [1] (Suspended)

= 1 main() at fhome/koe/runtime-Mew_configuration/simple| |||

PR (Suspended)

e adb (1/4/07 2:55 PM)
e Shomekoefruntime-iNew_configuration/simple2 [Debug/simple o]

5 | 0

8 simple2.c 3’.&"\

int main{int argc,

{

| 2= outline 52
char **argv)

1 stdioh
& [main

int i;
Tor{i=0;i<10;i++){

& printf siyn®, 1);
}

return O;

}
1
Bl console 52 Taal-:s! Mermory
simple2 [CfC4+ Grld Appllcatlﬂn] Ihﬂmefkc:-eﬂuntlme-mew _configuration/simple2,/Debug/simple2 (174707 2: 55 PM)

Y
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Visualisation %
a5 g-Eclipse




v- I- t-
iIsuaiisation ’ E
-
> CI-EC'IPSE
File Edit Mavigate Search Project Run  SLA Menu Diagram Services Samples  Window Help ‘

FHr O Q- | ¥a v 'ﬁ_-‘ilqig-EcIipse[... i

=2 Grid Projects 22 % 5 T 0| B exProtein.pharma 2

- =2 myProject i e
, _ I [+
28 Cannections

[y Connections |2 Authentication Tokens | £ Jobs | & Wisualisation 23

% Job Descriptions
#10hs
+ (2 \visualisation
vtk FromTemplate.vtkpipeline

ytkheadsqExample.vthkpipeline
b g geclipse

= Properties &3

Property ‘Ualue |

TF

conflict_2 CONFLICT

SRS 3D Viewer &
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Standards

JSDL editor

— Mulitpage editor following
the OGF JSDL standard

— Submission to different
middleware possible
- gLite:
XSLT transformation

GLUE schema browser

— Browse through your
resources

Eclipse is based on OSGi

— Enables dynamic code
deployment

clipse {Dperator) - hus

File Edt Navigate Search Project Run Window Help

{1 Q-

=2 Grid Projects &1 =

= = huschel
£ (5 connections
= 2 Job Descriptions
& myHostnamalob.js

2 jebs
B batchservice batch
oF e
£ >

® Ghue Informatj 22 7 O

#- (= Computing Elements
&= Shes
# = Storage Elements

B batchservice.batch | myHostnamedobjsdl £7

Overview

General Information

This section provides gener sl information abaut the job.

Application Name: myHostniameJoh

Executable; Jbinfhostname
Seandard Input Fle:
Standard Output File: | syt bt

Skandard Error File arrar.tst

Application Page

The Applcation Page provides an intesface For manipulating the attributes of the Folowing
J50L elemerks:

1. Application: This element describes the Application snd s requirements,

2. posliApplication; This element describas a POSIX style Applcation and its
requraments.

Data Staging Page

The DataStaging Page provides an inkerface for manipulating the attribukes of the Fallowing
500 elemants:

1. DataStsgrg: This element defines the files that should be moved to the
execution hostistage in) and the files that should be meved from the
execution hostistage out).

Cverview | Job Definkion Applcation Data Staging | Resources | myHostnameJob, jsdl

The Job Definitian Page provides an nterface for maripusting

The Resources Page provides an incerface for manipulating the

Joks Definition Page

he attributes of the Fallowing 1504 elements:

1. Jgblefiigon; This is the root elemen of a 1500
document that descrbes the job and its
requraments,

2. Johlident¥ication: This elemert cortains ol
cther J50L elements that idertify the job.

Resources Page

attributes of the Following 1501 elements:

1. Resources: This element describes the resource
requirements of the job.
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Interoperatiblity @ g-E-cIipse

 g-Eclipse workspace can contain project with
different Grid flavors

« g-Eclipse Authentication framework manage the
“single sign on” on request

» g-Eclipse enables transfer from/to different Grid

flavors and from/to local computer
Grid Model

« By using the EFS —
(Eclipse Files System)
implementation

IGridConnection J

SRM ..

LFN % GEFS
\ 7_J )
/ Legend
EFS l J implements
g
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Manage Complexity _d g-Eclipse

By providing solution to common problems on Grid
infrastructures

— g-Eclipse provides an extended problem reporting
mechanism based on the Eclipse core exception

— Problems have associated solutions

—_— SOIUtionS may be = Import Failed

o p aSS ive : j u St a @ :nable Tu:u load certificate list
d eSC” pt |Ve te Xt Unab_lsl ta elst*.ahlislj connection

° aCt i Ve . p ro Vi d e an E E:ect yOur Interne;;fnnectinn
aCt iO n th at h el p S th e 5 Check vour prosxy setkings
user to solve the Liaaas
problem, e.g. open S——
an aSSOC i a’t ed Server returned HTTP response code: 503 For URL: http:,l',l'this.is.vainusl';.f.a.wr:ng.LlRL-.;
preference page
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Current project status —@_ g-Eclipse

« g-Eclipse is an official Eclipse Technology Project

« First release (0.5) available since September 2007

« Currently working in 1.0 milestone phase
(RC3 available)

« Final 1.0 release planned for December 2008

* Architecture and Grid model stable since mid of 2007

« First middleware implementation (gLite) stable since end of
2007

« Second middleware implementation (GRIA) started in the
beginning of 2008

« Third middleware implementation (AWS) started in Spring
2008
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User communities A
—w__ g-Eclipse

Interest from many other project
— Contact with China for GT4 implementation

g-Eclipse will be used for university lecture in Romania

Collaboration with other EC projects
— i.e. SIMDAT, EGEE, DORII, IS-ENES, ...

Collaboration with other Eclipse projects
— Parallel Tool Platform (support for MPl on HPC resources)

— SOA Tool Platform
— Swordfish Runtime
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Short summary for 1.0 releaseﬁE
g-Eclipse

* Finish second middleware implementation
- Prove of middleware independent conception

« Implement some first industry relevant applications
on top of g-Eclipse
—->BAE application for fluid dynamics
- Pharmaceutical application by NEC

 Provide an interface for Amazon's EC2 and S3

- Be not only middleware-independent but also Grid-
independent

—>Introduce the world of cloud computing in Eclipse
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Contribute ﬁg
— g-Eclipse

« Use our tool and send us feedback!
— We do it the Eclipse way!

— Webpage www.eclipse.org/geclipse or www.geclipse.eu
— Newsgroup
* http://dev.eclipse.org/newslists/news.eclipse.technology.g-eclipse/

— Developer mailing list

» https://dev.eclipse.org/mailman/listinfo/geclipse-dev

— Bugzilla

» https://bugs.eclipse.org/bugs

 Bring your application!!!!
— Contact {at} geclipse.eu
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Outlook - g-Eclipse —W_ g-Eclipse

» g-Eclipse has the potential to become as
fundamental on the Grid scientist’'s desktop as the
web browser was for the internet

« By making no difference between academic Grids
and commercial Clouds,
g-Eclipse is the tools for Groud computing

(Grid + Cloud = Groud)

« With the help of the 1919 Eclipse the theory of
relativity was verified,
g-Eclipse will help to prove ...??7
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Outlook - Grid in general

:

—W_ g-Eclipse
« How will Grids will look in the 64-Core-CPU time?

— Service instead of Batch! = 10000 foot view
« The challenge will be Cwev 20 User front ends

the management on different
levels in the XaaS world

(XaaS
= Everything as a Service)

§

E
e |

SaaS

PaaS

» Cloud/Utility will be based -
. . . . Pay-per-use aasS
on Virtualization with a lot of
Grid behind the scene.

- The Heaven starts beyond the Cloud
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