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EU FP7 projects on desktop grids: EU FP7 projects on desktop grids: 
EDGeSEDGeS ––> EDGI and DEGISCO> EDGI and DEGISCO
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EDGIEDGI
••ARC, ARC, UnicoreUnicore, Clouds, Clouds
••QoSQoS with Cloudswith Clouds
••Data intensive appsData intensive apps
••SGSG-->DG direction >DG direction 
supportsupport

EDGeSEDGeS
••DG<DG<-->SG integration:>SG integration:

•• gLitegLite →→ BOINC, BOINC, 
XtremWebXtremWeb

•• BOINC, BOINC, 
XtremWebXtremWeb →→
gLitegLite

••Compute intensive Compute intensive 
applicationsapplications

further
developed by 

supported by 
DEGISCODEGISCO
••Disseminate Disseminate EDGeSEDGeS
results worldresults world--widewide
••Green IT aspectsGreen IT aspects

2008 - 2010 2010 - 2012
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Why Desktop Grids are important? Why Desktop Grids are important? 

http://knowledgebase.ehttp://knowledgebase.e--irg.euirg.eu
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The European Grid The European Grid 
EcosystemEcosystem

Desktop grids (DGs)
(volunteer DGs – home computers, 

organizational DGs – institutional desktops)

• Inexpensive, 

• very large number of 
CPUs (~10K – 1M)

• Bag of task appls

Cluster based 
service grids (SGs)

(EGEE, NorduGrid, etc.) 

• Moderately expensive, 

• moderate number of sites 
and CPUs

• any appls

Supercomputer 
based SGs

(DEISA)

• Very expensive, 

• small number of sites and 
very large number of cores

• MPI appls

EDGeS



5v2.0                    

SG interoperation/interoperability: Task of OGF PGI

EDGeS

gLite
(EGEE)

ARC
(NorduGrid)

Boinc
(Berkeley)

XtremWeb
(INRIA/IN2P3)

OurGrid
(EELA)

Unicore
(DEISA)

VDT
(OSG)

Current

Future

Integration of SG and DG Integration of SG and DG 
systemssystems

Solving the DGSolving the DG--SG SG 
•• interoperation (interoperation (EDGeSEDGeS))
•• interoperability (interoperability (EDGeSEDGeS and PGI)and PGI)
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Integrating Integrating 
Service and Desktop GridsService and Desktop Grids

at middleware level in at middleware level in 
EDGeSEDGeS
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VO 
gLite

Local DG

Public DG

Public DG

Local DG

Local DG

Local DG

Public DG

Public DG

Target 1: Target 1: 
DGDG⇒⇒EGEE InfrastructureEGEE Infrastructure

EDGeS

connects the 
largest SG with 
many public and 
local DGs



Job source
BOINC clientBOINC

Generic GridGeneric Grid--Grid (3G) Bridge to Grid (3G) Bridge to 
integrate integrate SGsSGs and and DGsDGs
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Production DGProduction DG⇒⇒EGEE EGEE 
InfrastructureInfrastructure

voms

lb wmsbdii

gLite based EDGeS desktopgrid VO

BOINC-EGEE
bridge (ui1)

XtremWeb-EGEE
bridge (ui2)

BOINC-based 
DGs

UoW, 
Correlation 

Systems

local DGs

SZDG, 
Almere, 
Ibercivis

public DGs

XtremWeb-
based DGs

IN2P3, 
Almere

local DGs

IN2P3

public DGs

SZTAKI 16 
cpus

UI/
Bridge

Core
Service Resource

CIEMAT 20 cpus

ce ce

CNRS 1800 cpus

ce ce

lfc

se

myproxy

Sinica 6

ce

LIP 1080

ce

BIFI 36

ce

IPB 672

ce UFCG 6

ce

KFKI 410

ce
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EDGeSEDGeS VO activity on VO activity on 
EGEE accounting portalEGEE accounting portal

CPU > 1 Day/Week

CPU > 1 Month/Week

CPU > 1 Year/Week
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Objectives from the SG Objectives from the SG 
user’s perspectiveuser’s perspective

•• To execute parameter sweep (PS) applicationsTo execute parameter sweep (PS) applications
– On the largest possible number of resources
– In the cheapest possible way

•• Option 1:Option 1:
– Submit the PS application into a single grid
– Enable this grid to transfer the PS jobs to other 

connected grids or clouds
•• Option 2:Option 2:

– Use high level workflow environment (WE) where 
nodes of the workflow can be PS applications

– The WE should be able to distribute the PS jobs 
among accessible grids, desktop grids and clouds
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Target Target 2:2:
EGEEEGEE-->DG infrastructure>DG infrastructure

gLite
VO1

gLite
VO2

EDGeS@home SZDG Local DGs

gLite
VOn

EDGI 
bridge services

Jobs

WUs

3G Bridge 3G Bridge 3G Bridge



Generic GridGeneric Grid--Grid (3G) Bridge to Grid (3G) Bridge to 
integrate integrate SGsSGs and and DGsDGs
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Production EGEEProduction EGEE⇒⇒DG DG 
InfrastructureInfrastructure

voms

lb wmsbdii

gLite based service grid

EGEE-DG
bridge (ce1)

BOINC-based 
DGs

UoW

local DGs

SZDGr,
Fundecyt,
@home
Almere,
Ibercivis

public DGs

XtremWeb-
based DGs

IN2P3

local DG

IN2P3
@home
Almere

public DGs

AR

BridgeCore
Service Resource

lfc

bridge

bridge

myproxy

bridge

bridgebridge
bridge

VO1 VO2
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EGEE VOEGEE VO DG systemDG system

EGEE
WMS

CE

EGEE UI
EDGeS

Application
RepositoryGet EXE

Watch
Get output

EGEE BDII

Info provider

Report resources
and performance

Submit job

Submit
job

EGEE
LB

Log events
Send output

EGEE
VOMS

X509
proxy

BOINC1
(SZDG)

BOINC2
(UoW)

XWeb
IN2P3

D
G

-LR
M

S
Check
EXE

Add job
Watch job

3G
Bridge

D
C

-A
PI plugin

3G
Bridge

D
C

-A
PI plugin

3G
Bridge

XW
eb

plugin

DG servers
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The The EDGeSEDGeS IntegratedIntegrated
SGSG––DG InfrastructureDG Infrastructure

BOINC-based DGs

XtremWeb/XWHEP-based DGs

local
XtremWeb DG

IN2P3

993 PCs 

new public 
XtremWeb DG
EDGeS@home

70 PCs

EGEE 
VO

public
XtremWeb DG

IN2P3

21 PCs

public
XtremWeb DG

AlmereGrid

50 PCs

local
BOINC DG

Westminster

1.881 PCs 

local
BOINC DG
Correlation
Systems 

public
BOINC DG
AlmereGrid

2.240 PCs

public
BOINC DG
Ibervicis

31.413 PCs

new public 
BOINC DG

EDGeS@home

5.400 PCs

public
BOINC DG

SZDG

81.000 PCs

public
BOINC DG

Extremadura

14.541 PCs
(of 90.000 

avail.)

Total 
~140.000 
processors
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Desktop Grid types to Desktop Grid types to 
support SG support SG VOsVOs

•• Volunteer desktop grids:Volunteer desktop grids:
– Edges@home
– City grid: Almeregrid

•• School Grid:School Grid:
– Extremadura School Grid

•• Local University Grid:Local University Grid:
– University of Westminster
– (Portsmouth University)
– (ETH Zurich)
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Local Local DGsDGs in practice in practice ––
University of Westminster as an University of Westminster as an 

exampleexample
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1

2

3
4

5

6

1. New Cavendish Street 576 nodes
2. Marylebone Campus559 nodes
3. Regent Street 395 nodes
4. Wells Street 31 nodes
5. Little Tichfield Street 66 nodes
6. Harrow Campus 254 nodes
Total: 1881 nodes

Lifecycle of a node:
1. PCs basically used by students/staff
2. If unused, switch to Desktop Grid mode
3. No more work from DG server -> 

shutdown (green solution)
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Plans for EDGIPlans for EDGI

EDGeS
scope only 
for compute 
intensive 
applications 
for EGEE 
(gLite)

EDGI scope 
for both 
compute and 
data 
intensive 
applications 
for EMI/EGI 
(gLite, ARC, 
Unicore)

Extend 
Desktop 
Grids with 
Clouds for 
QoS
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Option 2:Option 2:
Integrating Integrating 

Service and Desktop GridsService and Desktop Grids
at application level in at application level in 

EDGeSEDGeS



Academic Cloud

Academic grid/cloud ecosystemAcademic grid/cloud ecosystem

Desktop grids (DGs)
(volunteer DGs – home computers, 

organizational DGs – institutional desktops)

Cluster based 
service grids (SGs)

(gLite, ARC) 

Supercomputer 
based SGs
(Unicore)

EDGI

P-GRADE 
or WS-

PGRADE

Gateway

EDGI
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Parameter study workflow Parameter study workflow 
execution support in Pexecution support in P--GRADE portalGRADE portal

GEN

SEQ

COLL

SEQSEQSEQ

Parameter 
sweep jobs:

To be 
executed in 
Grids and 

Clouds

Generates 
input 

parameter 
space

Evaluates the 
results of the 

simulation
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x1

x1

x1

xN

xN

NxM= 3 million

NxM

xN

xN

N=30K

xN

xN
NxM

Generator job Generator job

NxM= 3 million

Execution in EGEE VO

Execution in the private DG of CancerGrid project

CancerGridCancerGrid WF application in WSWF application in WS--PGRADEPGRADE
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PS job execution in Grids PS job execution in Grids 
by Pby P--GRADEGRADE

P-GRADE Portal

•3G Bridge

Target 
Grid 

Plugins

•gLite Grid

•Unicore
Grid

EC2, 
Eucalyptus
EC2, 
Eucalyptus

EDGI

EDGI

•BOINC Grid
EDGeS

EDGeS
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Host A

3G‐Bridge

BOINC
Plugin

Cloud 
Plugin

Queue 1

…
…

Queue 2

…
…

BOINC Master

Cloud 
Resource 2 
(BOINC 
Worker)

Cloud 
Resource N 
(BOINC 
Worker)

…

Scheduler

P‐Grade Portal

Amazon/ Eucalyptus 
Cloud Interface

Cloud 
Resource 1 
(BOINC 
Worker) Legend

Information
Command
Job

1. Job is submitted from P‐Grade Portal to 
the 3G‐Bridge.

2. 3G‐Bridge submits the job to a BOINC 
DG using the BOINC Plugin (Queue 1). 

• The BOINC DG consists of 
workers running in the cloud.

3. The Scheduler keeps track of the 
number of jobs in the BOINC queue and 
of the number of the running Cloud 
Resources (workers).

4. If the BOINC DG is overcommitted, the 
Scheduler starts new workers by 
submitting a job to the 3G‐Bridge 
queue of the Cloud Plugin (Queue 2).

5. If the cluster is underutilized, the 
Scheduler stops some workers (cloud 
resources) by cancelling some jobs in 
the Cloud Plugin Queue  (Queue 2).

PP--GRADEGRADE portal portal supporting supporting 
CloudsClouds



27

P-GRADE

EDGeS
Appl. 

Repository

GlobalDEG

LocalDEG LocalDEG

University DGs

Volunteer DGs

Service 
Grid

PP--GRADE provides transparent GRADE provides transparent 
access to access to SGs/DGs/CloudsSGs/DGs/Clouds

Accessing every type of Accessing every type of 
grids at application levelgrids at application level

Cloud
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EDGI/DEGISCO: EDGI/DEGISCO: 
Establishment of Establishment of 

Desktop Grid FederationDesktop Grid Federation
Support those Support those NGIsNGIs that want to extend their VO with that want to extend their VO with 
DGsDGs
Support those universities, institutes, companies who Support those universities, institutes, companies who 
want to set up local desktop gridwant to set up local desktop grid
Run dissemination campaign to attract more volunteers Run dissemination campaign to attract more volunteers 
to donate their computer resourcesto donate their computer resources
Federation is open for organisations and individuals in Federation is open for organisations and individuals in 
research and industry research and industry 
PC vendors are invited to extend their OS with BOINC PC vendors are invited to extend their OS with BOINC 
clientclient

This will make simple to establish institutional DG systems
Good promotion and advertisement opportunity for the company
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SummarySummary

• Infrastructures like HPC, cluster grids, 
desktop grids and cloud have their own 
roles which are complementary

• They should go hand in hand and 
collaborate instead of compete
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For more information please visit the 
EDGeS and EDGI Websites:

http://www.edges-grid.eu/
http://edgi-project.eu

and/or send e-mail to me:
kacsuk@sztaki.hu

Thank you for your attention …Thank you for your attention …

Any
questions?


