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Grid Reality — The Problem SUSS
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Grid Infrastructures: a huge collection of computational and

storage resources.

The
alone has available 24 / 7:

e 267 Sites (in 54 countries)
e ~114,000 CPUs

20 Petabytes of disk space.

e Supporting ~ 15 application
domains

eEnabling Grids for E-sciencE:

“ infrastructure in Europe
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Grid Reality — The Problem |1 ceee
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Grid Technology is complex:

Different systems are used:
 Middleware (gLite, GRIA, Globus, Unicore...)
* Installation (rpm, tar, Quattor,...)

Different Programming paradigms exist:
e Batch Type systems Vs. Service Oriented Systems
e Many programming Languages.

Interaction with the Grid is mostly done via Command Line
Interface (CLI).

e
The Threshold is too “high” for the Standard user.

[ Users want easy access to Grids without knowing the details. }

Nicholas Loulloudes Nicosia, May 6™ 2009




g-Eclipse — The

* Provide a friendly Ul for accessing
Grids.

 Provide an
, framework for accessing
Grids.

o Support the roles of Grid users,
developers and operators.

* Provide the necessary tooling to hide
the complexity (wizards, editors,
views ...).

e Substitute CLI with GUI.

Conform to Grid Standards.

Nicholas Loulloudes

developer

4

ldea SUSS
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g-Eclipse

submit jobs

monitor jobs check jobs

organize workflow

replicate da@

create/delete da@
visualize da@
check resourc@ 3

monitor resou@

configure resourcesh

operator

build workflow!h
code applicaﬁdﬁ@

monitor applicaﬂﬁ@

. benchmark resour@,;
deploy application’h

‘ manage VO
debug/test applicaﬁ@ : @

Nicosia, May 6™ 2009




Single Ul for all Middlewares

Nicholas Loulloudes
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Perspectives ceee
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- An Eclipse term for the set of tools (views, editors wizards)

Grid Developer Grid User Grid Site Operator

Code Applications Data Management | < Site Administration

e Compile Apps. e Job Management e User Administration
e Debug Apps. e Visualization e Job Management
e efc. e efc. e efc.

Nicholas Loulloudes Nicosia, May 6™ 2009




The g-Eclipse Project ecee
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Funded by the g-Eclipse (FP6) EU project
e  Duration: July 2006 — December 2008
e Funding: 2 Million Euro
« Consortium members:

- o | A
& o
E T OMNREET e N7
Metzwerk fir Forschung, Lehre und Praxis

| N N D U IJ |:| ﬁ r_: ] The University of Reading

innovation

Nicholas Loulloudes Nicosia, May 6™ 2009




An Open Source Framework Eeabgeedcg
E-science in Europe

g-Eclipse — An official Eclipse Technology Project
* Around 20 developers among the 8 partners
* 14 members with committer status at Eclipse.org
 Community established and started to grow.

Source code released under Eclipse Public License
. released in January 2009

* Roughly 70 plug-ins, 4000 classes and
interfaces aka 350.000 LOC

» Available for free download
« Supported platforms: Linux, Windows, Mac OS X

Nicholas Loulloudes Nicosia, May 6™ 2009




g-Eclipse - Technical Overview ecee
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« Based on the Eclipse platform

=» |t is modular (OSGi) and extensible g-Ecllpse
(Extension point mechanism of Eclipse).

Implementation Layer
« Provide a middleware-independent (Middleware)

architecture that:
— Abstracts common grid concepts. ! 1 l /l l

— Provides abstract core functionalities.

— Is extensible by middleware-specific plug- Abstraction Layer
ins.
Core |4 Ul ‘
 Provide a graphical user interface that:
— Is based on the abstract core and 1 l
therefore.
— Looks an_d behaves (at least) the same Eclipse F’Iatform

for any middleware.

O Eclipse Extension Point

Nicholas Loulloudes Nicosia, May 6™ 2009




g-Eclipse - Technical Overview Il €~ CC
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Abstractior_l Laygr g-EcIipse
e Core functionalities, e.g.
> G_rld Authentlc_:atlpn / Authorization Implementation Layer
» Virtual Organization management (Midd
> Data Management / iddleware)
> Job submission N /
\ ‘7
Ny
e Common User Interface \,\
> Views 1 1. Abstractlnn Layer
> Wizards /
> Editors I Core 4@ Ul
> Dialogs /
> Preference Pages II 1 l
/ .
Implementation Layer / Ecllpse Platform
e Extended core functionalities f
» Middleware specific functionalities

O Eclipse Extension Point

Nicholas Loulloudes Nicosia, May 6™ 2009




Four Pillars of Modern Grid Middleware SCIGG
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Middleware
. Data Job Information
C/G\ Security \/)) @Management G Management Service
Authenti- Transfer Job :
cation Protocol Submission Discovary
Authori- : Job o
walion Replicas Scheduling Monitoring
. Access Resource :
Delegation Control Broker Caching
’ File Job
Encryption Catalogue Status Query

N N—

Nicholas Loulloudes

N—
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Abstracting Grid Middleware G GG

1a H| 19 G ds
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g-Lite Support ceee
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GLite

Supporting the gLite Middleware

Nicholas Loulloudes Nicosia, May 6™ 2009




gLite Support I ceee
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AAIl support

» Globus proxy creation and management
 VOMS proxy creation and management
« CA certificate management

Data Management Grid Model
« GSIFTP

GSIFTP | IGridConnection |

« SRM
SRM . :

« LFC ol K

« Transfer manager (resume, restart, ... transfers) LN ) < GEFS |

» 3rd party transfers (server-2-server) \\ o _—

Wraps up

EFS I J implements
—_—

Eclipse Platform

Nicholas Loulloudes Nicosia, May 6™ 2009




gLite Support 11 ceee
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& Glue Information Viewer it [

e Information Services - = Computing Hlements

+ = ce.reef.man.poznan.pl: 2112 fjobmanager-pbs-gedipse

- SU p pO rt fO r B D I I #-[= cel0l.grid.ucy.ac.cy: 2119 fjobmanagerdcgpbs-gedipse

. = ce-1-fzk.gridka.de: 2119 fjobmanager-pbspro-gedipse
- Query aval |ab|e resou rces for = ce-2-fzk.gridka. de: 2119 fjobmanager -pbspro-gedipse
a dedicated VO

|= ce-3-zk.gridka.de: 2119 fjobmanager-phspro-gedipse
 Build the personalized

= ce-4-fzk.gridka.de: 2119 fjobmanager-phspro-gedipse
= ce-5-fzk.gridka.de:2119fjobmanager-phspro-gedipse
= cream-1-fzk.gridka. de: 3443 /cream-pbs-gedipse
. = darid-ce.fzk.de: 21139 fjobmanager4capbs-dgipar
G rl d = darid-ce.fzk.de:2119 fjobmanager4cgpbs-dagiseq
= egee-cel.gup.unidinz.ac.at: 2119 jobmanager-pbs-gedipse
— UseS th e G LU E SChe ma to [ iwrce.fzk.de:2119/jobmanagerHcgpbs-dgipar
= iwrce.fzk.de: 2119 fjobmanagerdcgpbs-dgiseq

e [ [ Y [ Y O B

T

StOre InfOrmathn 1= Services
. H-[= Sites
— Provides methods to: = (= Storage Blements
. + .%:-Eg!ee-cel.gup.uni-linz.an:.at
» Fetch all available £ & grdedcadhe e
information or 1 plethon.grid.ucy.ac.cy
+-[= se,reef.man.poznan.pl

* Query the server side for
specific information

Nicholas Loulloudes Nicosia, May 6™ 2009




gLite Support |11 ceee

E ienee in Earope
e Job Description Languages JSDLJobDescription]
— JSDL and JDL supported
— Parametric jobs supported
— Workflows supported

l submit

GIiteJobSubmissionServiceJ

l retrieve
« Job Submission services GridJob]
— WMS l query
- Cream GIiteJobStatusService]
« Job Monitoring y e
— Logging & Bookeeping (L&B) GliteJobStatus ]

Nicholas Loulloudes Nicosia, May 6™ 2009




gLite - User Role Mappings & CC
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The User Perspective ceee
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(" Grid Project
View

—\

=) \

FEile Edit Mawvigate Search Project Bun window Help

i L) $ - - = -
=2 Grid Projec =2 . MNawvigator| T B || 28 newFile.jsdl 8 simple-stagein.jsdl & submit)SDL.jsdl ==
= Owverview =

~ =% >Helloworld [s¥{vannah.fzk.de] | &

i General Information Job Definition Page
b =% Filesystems

_— | This section provides general information about the job. The Job Definition Page provides an interface for
geclipse . . manipulating the attributes of the following ISDL
= = Computing Application Mame: gruplot elerments:
a3 201-004-128.gridka.de:2 Executable: fusrflocalibinfgrnuplot 1. JobDefinition: This is the root
@w ce-fzk.gridka.de:2119/job sStandard Input File: input.dat elemgnt of asoL dcc.urnent that
ce.egee.man.poznan.pliz describes the job and its
= eges. P Pliz Standard Output File: outputl.png requirements.
= cel01.grid ucy.ac.cy:211¢ standard Error File: 2. Jobldentification: This element
4w egee-cel.gup.uni-linz.ac. contains all other |SDL elerments
- that identify the job.
b = Services

P = Storage
= =2 test

= Filesystems

Application Page

D'ODCDCTW“O;I

Resources Page

The Application Page provides an interface for manipulating the The Resources Page provides an interface for

Bk = Job Descriptions attributes of the following |SDL elements: manipulating the attributes of the following |SDL
boL obs elerments:
=1 1. Application: This elerment describes the Application and its
= workflows requirements., 1. Rescurces: This element describes
r # geclipss — 2. posixapplication: This elerment describes a POSIX style the resource requirements of the job.
7] = Application and its requirements.
& Glue Information Wiewer 22 = B8
oS5 = Data Staging Page

= = Computing Elements The DataStaging Page provides an interface for manipulating the

04-128.gridka.de:2119/j attributes of the following JSDL elemeants:

e. man.poznan.pl:2119/ 1. DataStaging: This element defines the files that should be
— o arid. . evi=119fiob moved to the execution hosti{stage in) and the files that
= ee grich.ueys e ey flebr should be mowved from the execution host(stage out).

Owverview | Job Definition | Application | Data Staging | Resources | submit)SDL.jsdl

Cm Connections | & Job Details | & Jobs &2 Authefication Tokens 2 El Properties o [l e == |

1-PHY-SCL [=] Trpe State Time Left

WOMS Proxy@geclipse#02 WOMS Proxy Active 23h 59m 59s

31M of 127M

=]

Information View Authentication View JSDL Editor View

Nicholas Loulloudes Nicosia, May 6™ 2009
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15 = : ;__;) o =5 .
Grid Prajacts X e Everything revolves around the a

~ =® FirstGridProject

P (= Filesystems

P (= Job Descriptions

e A Grid Project is created as any other

b = Jobs
£ Workfloy project in Eclipse.
= §JF geclipse _ ) . -
> & Computing e The Grid Project provides a view of:

B = Services

> @ Storage e Mounted Remote File Systems
& sE @ egee-cel.gup.uni-linz.ac.at

& sE @ gridka-dcache fzk.de ¢ ‘JOb Desc”pUOn

& sE @ plethon.grid.ucy.ac.cy

e Submitted Jobs

E SE @ sel.egee.man.poznan.pl

e \Workflows

e VVO-specific Resource Browser.

Nicholas Loulloudes Nicosia, May 6™ 2009




The User Perspective 111

# newFilel jsdl &2

Overview

General Information

This section provides general information about the job.

Application Name: My First Grid Project

Executable: Jbinfhostname
Standard Input File:
Standard Output File:

Standard Error File;

Application Page

The Application Page provides an interface for manipulating the
attributes of the following |SDL elements:

1. Application: This element describes the Application and its
requirements.

2. POSIXApplication: This element describes a POSIX style
Application and its requirements.

Data Staging Page

The DataStaging Page provides an interface for manipulating the
attributes of the following |SDL elements:

1. DataStaging: This element defines the files that should be
moved to the execution host(stage in) and the files that
should be moved from the execution host(stage out).

Job Definition Page

The Job Definition Page provides an interface for

manipulating the attributes of the following JSDL
elements:

1. JobDefinition: This is the root
element of a JSDL document that
describes the job and its
requirements.

2. |obldentification: This element

contains all other |SDL elements
that identify the job.

Resources Page

The Resources Page provides an interface for

manipulating the attributes of the following JSDL
elements:

1. Resources: This element describes
the resource requirements of the
job.

e

Enabling Grids for
E-science in Europe

The Job Description Wizard
helps users to prepare a job
description quickly.

e The Wizard can be
enhanced with application
defined pages

e Other job description
languages can also be
implemented (e.g. an RSL
editor is available)

e The JSDL Editor allows
users to edit JSDL files with a
user-friendly, multipage,

form-based editor

Overview |ob Definition| Application| Data Staging | Resources | newFile1.jsdl

Nicholas Loulloudes

Nicosia, May 6™ 2009




The Operator Perspective ceee
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The contains tools for Grid operator daily

activities
 Management of Computing Elements and Worker Nodes.

Queues management.

Virtual Organizations management.

Monitoring / Testing / Benchmarking various services.

CLI is also available.

Nicholas Loulloudes Nicosia, May 6™ 2009
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The Operator Perspective |1

B celdl.batch =l Terminal EE Outine

8B Computing Element:ce101.grid.ucy.ac.cy B

Batch Editor

ot Joit- st o st

o et

Jon- et

Bj Batch Jobs | %% Authentication Tokens

Value

2.6.9-73.0. 1L.ELsmp
w112 grid.ucy.ac.cy

free

Nicholas Loulloudes

m
i{i

Properties View

W \Worker Mode:
& \Worker Mode:
M Worker Mode:
W W orker Mode:
& \Worker Mode:

- Forker Mode:

M Worker Mode:
W \Worker Mode:
& \Worker Mode:
M Worker Mode:

Worker Mode:
Worker Mode:
Warker Mode:
Worker Mode:
Worker Mode:
Warker Mode:
Warker Mode:
Worker Mode:

Worker Mode:
Worker Mode:

Nicosia, May 6™ 2009

wn138.grid. ucy.ac.
wn139.grid.ucy.ac.
140, grid. ucy.ac.
wnl41l.grid. ucy.ac.
wn11l.grid.ucy.ac.
n112.grid.ucy.ac.cy
wn113.grid.ucy.ac.
wnll4,grid.ucy.ac.
m115.grid.ucy.ac.
wnl1&.grid.ucy.ac.

wn129.grid.ucy.ac.
wn136.grid.ucy.ac.
m130.grid.ucy.ac.
wn131.grid.ucy.ac.

wn134.grid.ucy.ac.
wn135.grid.ucy.ac.

m125.grid.ucy.ac.
wn126.grid.ucy.ac.
wn127.grid. ucy.ac.
m128.grid.ucy.ac.

=8 Modes (sorted by state)

== Dlcemed = aOTE Qedipse =]
PRECIEE) srarias aramias ananias aranias srabies I Worker Mode:wn 107.grid.ucy.ac.cy
|~ [ s | | [—- M Worker Mode:wn 108.grid.ucy.ac.cy
aites amasz I \Worker Mode:wn109.grid. ucy.ac.cy
erabiec el -

HE \Worker Mode:wn110.grid. ucy.ac.cy

M Worker Node:wn 137.arid.ucy.ac.cy

oy
¥
cy
oy
o

=
oy
¥
=

Waorker Mode:wn 117.grid. ucy.ac.cy

Waorker Mode:wn 118.grid.ucy.ac.cy

Waorker Mode:wn 119.grid.ucy.ac.cy

Waorker Mode:wn 120.grid. ucy.ac.cy

m;mm m'.z.m 'm-'“m m"ém 'm;21.= 'm-'i;m Waorker Mode:wn 121.grid. ucy.ac.cy
== —= —= —= e i Waorker Mode:wn 122 . grid.ucy.ac.cy
free I oo ot et o et Jom e Worker Mode:wn 123.grid. ucy.ac.cy
wnisL wniszE [ w1z waiz wai3s Waorker Mode:wn 124, grid. ucy.ac.cy

cy
cy
cy
cy
cy
cy
cy
cy

2
N A i
1033968kb :ﬁ:l'orkkzr :oje. wn Eigr!j.ucy.ac.cy
Runnjng jobs v] orker Mode:wn 133.grid.ucy.ac.cy

Outline View
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[ ] h e B atC h I F r a eWO r k . . = properies ) Batch ebs 3 3 Auhentatin Tokers % )
I l | I I I ) P ez
o Jebld JobName Quee UserAczount Tine Status
S t f th =8 < Undo move / resize S7669.ce101 SO biomed biomed052 000002 Rumning

T | bionedls2 L 00042 | fumning |
et

. S(::: © Reun heseectedjok(s)
— Start / Stop / Drain queues. Somas e
— Hold / Un-hold / Move Jobs

g
ik
iv
IE
Ik
& B

i
it

e Queue Configuration

— MPE for editing queue
: configuration files (QDL).

. — Wizard for applying QDL files to
Batch services

T History 2 = 8
T d resour GridFTP Tomcat
g 1.gup.uni-I

* Tests Framework
— A Framework to . : : r —

. E Properties [[BJ] Batch Jobs [E% Authentication Tokens [e™® Tests 32 @ Web View = 5
Grid Resources :

May 14, 2008 12:45:19 PM

]

el01.grid.ucy.ac.cy
~

Mame 4| Prajec Test date

T Status Type
certTest My Grid [ST3 May 14, 2008 12:45: Certificate
and Causes of newTest My G rid ok May 14, 2008 1Z2:41: glLite vers
failure.

Nicholas Loulloudes
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The Developer Perspective ceee
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The contains tools for grid developer

activities:
* Develop C/C++ / Java applications
* Debug applications locally or remotely on the Grid.
« Application Deployment.

» Application Monitoring.

Nicholas Loulloudes Nicosia, May 6™ 2009
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e

Enabling Grids for
E-science in Europe

—
;‘C / Q++ Edltpr :Dabug;—&a].mpl:{__m;‘gr-g:uj@sfci_;’_{;#_iuDé"Bﬁg vfé'v‘r/erx e o= ]
Fle "Edi Refactor WMavigate Sgarch Project Run  Window ﬂEIp
Chr o~ v G- 8-Q- &= = 5 | @ o= 5 | %% Debug| >
3‘;3‘\ Debug &3 Z O | [€ simple.c B2 = O || ¢9= variables =32 s Breakpoints =)
actual communication - ; G -
int send=5; \ | +E E ¥
e - _ __ int recv=0; z77:
&3 [P = & X if (num_preocsi=1) { il e W
== 7 = = for (j=0; j=num _procs; j++) { 642 arge 3
= |[tg MPI Grid Example [C/C++ Grid MPI Ap | iF (my id==7) \
N T - . B 2]
[ gdb remote Debugger - process 0 for (i=0; i<num_procs; i++) { P = arge OxbfE514e4
5 if (my_did!=i) { G- my_id 2
5 gdb remote Debugger - process 1 HPI_Send( &send,1,MPT_INT,i,8,MPT =
- gdb remote Debugger - process 2 3 Lo R S [EE e =
= 4 Thread [1] (Suspended: Breakp 1 else { G- i 0 |
=T gm0 Simial e — HPT_Recwv(&recy, 1, MPT_INT,]. 0, HPT_COMM_WOI 69- j 2
[> gdb remote Debugger - process 3 3 ¥ = buf 0xbfa51334 -
& gdb (8/2B/07.4:50 PM) (ad I [x]
5 hydra.gup.uni-linz. ac.at: simple (&f printf( "rank %1 walue: %iswn", my_id, recv); =]
2 ) HPI_Finalizel);
g gdb (8/28/07.4:50 PM) return Q;
g hydra.gup.uni-linz.ac.at: simple (8/] 1 — —
5 gdb (8/28/07.4:50 PM) G T v (=] =
| hydra. gup.uni-linz.ac.at: simple (8/ [+ = T >
e e | 5 ! El console 2 El Preperties | & Terminal = 8 a.,{’Trace Viewer 3 b V| | = g = = O
k|
MP| Grid Example [CfC++ Grid MPI Application] hydra. gug ,L &
2 Process Wiew 53 = 30 e 2 =3

= B~

7 -

1]

rank

o
i
o
=
m
w
w
il

"

2 loop:
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GRIA (Grid Computing, Industry and Commerce)

e Fully integrated

Globus (Grid Computing, Scientific)
o GT2 partly integrated
 GT4 integration initiated.

the globus® toolkit
S
AWS (Cloud Computing, Amazon)
e S3 and EC2 integrated
amazon
webservices™

Nicholas Loulloudes Nicosia, May 6™ 2009
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Support of gLite, GRIA, Condor .

With Amazon EC support:

Nicholas Loulloudes Nicosia, May 6™ 2009
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g-Eclipse is and will stay an official Eclipse Project!
Self-sustainability by the Eclipse Eco-system.

Most developers are and will stay Committers on the
Project!

Contributions from other projects started (e.g DORII).

Nicholas Loulloudes Nicosia, May 6™ 2009
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can contribute ...

YOU can contribute ...

* Report bugs or request features:

 Contact the team:

e Contribute source code:
= Bug fixes
= Improvements
= New features

Nicholas Loulloudes Nicosia, May 6™ 2009



http://bugs.eclipse.org/
mailto:geclipse-user@eclipse.org
mailto:geclipse-dev@eclipse.org
mailto:contact@geclipse.eu

ecee

Enabling Grids for
E-science in Europe

I Thank you for your attention !!!

For more information visit:

Nicholas Loulloudes Nicosia, May 6™ 2009



http://www.geclipse.eu/
http://www.eclipse.org/geclipse

	g-Eclipse�A Framework for Accessing Grid Infrastructures
	Outline
	Grid Reality – The Problem
	Grid Reality – The Problem II
	g-Eclipse – The Idea
	Single UI for all Middlewares
	Perspectives
	The g-Eclipse Project
	An Open Source Framework
	g-Eclipse - Technical Overview
	g-Eclipse - Technical Overview II
	 Four Pillars of Modern Grid Middleware
	Abstracting Grid Middleware
	g-Lite Support
	gLite Support I 
	gLite Support II
	gLite Support III
	gLite - User Role Mappings
	The User Perspective
	The User Perspective II
	The User Perspective III
	The Operator Perspective
	Slide Number 23
	The Operator Perspective III
	The Developer Perspective
	Slide Number 26
	Other Middleware support
	Other Middleware support
	Conclusion
	Conclusion
	Slide Number 31

