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Context

Application

Application
toolkits, standards

Higher-level grid |
services (brokering,...)

Graphical interface
«— P-GRADE Portal and GEMLCA

< Command linetools
< Grid middleware

Basic Grid services:
AA, job submission, info, ...
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Current situation and trends

P-GRADE

in Grid computing

e Fast evolution of Grid systems and middieware:
— GT2, OGSA, GT3(0GSI), GT4 (WSRF), LCG-2, gLite, ...

e Many production Grid systems are built with them
— EGEE (LCG-2 = gLite), UK NGS (GT2), Open Science Grid
(GT2 = GT4), NorduGrid (~GT2)

« Although the same set of core services are available
everywhere, they are implemented in different ways
— Data services
— Computation services
— Security services (single sign-on)
— (Brokers)



E-sclentists’ concerns
e How to concentrate own my own \
resear ch if thetool | would liketo useis

In continuous change?

 How can | learn and understand the
usage of the Grid?

 How can | develop Grid applications?

 How can | execute grid applications?

* How to tackle performance issues?

 How to use several Gridsat the same
time?

* How to migrate my application from
one grid to another?

» How can | collaborate with fellow
Qsearchers’? /

The P-GRADE Grid Portal gives you the answers!

\b




=== P-GRADE Portal in a nutshell

 General purpose, workflow-oriented computational Grid
portal. Supports the development and execution of _
workflow-based Grid applications — a tool for Grid orchestration

 Based on GridSphere-2
— Easy to expand with new portlets (e.g. application-specific portlets)
— Easy to tailor to end-user needs

e Grid services supported by the portal:

Service EGEE grids Globusgrids
Job execution Computing Element GRAM
File storage Storage Element GridFTP server
Certificate management MyProxy
I nformation system BDII MDS-2, MDS4
Brokering Workload Management System GTbroker
Job monitoring Mercury
Workflow & job visualization PROVE

Solves Grid interoperability problem at the wor kflow level



Related projects

* The development and education of P-GRADE Portal is
supported by several projects:

— SEE-GRID www.see-grid.eu J
Development, application support

— Coregrid www.coregrid.net \

re R
Research, development Lo ——
— EGEE Www.eu-egee.org e ee

L CG and gLite training, application development

. ¥ 7
— ICEAGE Www.iceage-eu.org A %—*ﬁ
Grid training and education *ﬁg A



« adirected acyclic graph
where

— Nodes represent jobs (batch
programs to be executed on a
computing element)

— Ports represent input/output
files the jobs expect/produce

— Arcsrepresent file transfer
operations

e semanticsof the
wor kflow:

— A job can be executed if all
of itsinput files are available

Eurkﬂuw Edit gptiuns ﬂelp

What is a P-GRADE Portal
workflow?
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Two levels of parallelism by a

= workflo
X [nowcast-final_

« Theworkflow concept of EW . ——— —
the P_GRADE POI'tal i R ‘ e X‘ - ‘4 25 50 75 100 125 150
enables the efficient -
parallelization of complex
problems

e Semantics of the
workflow enables two
levels of parallelism:

— Parallel execution
Inside a workflow
node

— Parallel execution
among workflow
nodes
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Ultra-short range weather forecast

P-GRADE

(Hungarian Meteorology Service)

- Edit

B =0 x|

DIR]E]

delta

MPI

i

l o
CLITITIU lﬂ
MPI i

visib

MPI

25 X

Forecasting dangerous
weather situations (storms,
fog, etc.), crucial task in the
protection of life and property

Processed information:
surface level
measurements, high-
altitude measurements,
radar, satellite, lightning,
results of previous
 computed models

Requirements:
‘Execution time < 10 min
*High resolution (1km)
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The typical user scenario

P-GRADE

Part 1 - development phase

SAVE
WORKFLOW

o

= =
START
EDITOR

OPEN & EDIT
or DEVELOP
WORKFLOW




The typical user scenario
Part 2 - execution phase

TRANSFER FILES,
SUBMIT JOBS

DOWNLOAD
PROXY
CERTIFICATES

MONITOR
VISUALIZE JOBS
JOBS and
WORKFLOW
PROGRESS

DOWNLOAD
(SMALL)
RESULTS
. .-~ DOWNLOAD
_______________ - (SMALL)

RESULTS




The typical user scenario

P-GRADE

Development phase:

SAVE
WORKFLOW

U——7 !
START
EDITOR

OPEN & EDIT
or DEVELOP
or IMPORT
WORKFLOW




Workflow development

P-GRADE

Opening the workflow editor
S

fl’he editor is a Java Webstart application

!

download and installation is only one click!
y e

a

Poreners €0 (25 B [ B

/rlckp-hm?-actm—dombmtﬂnalvh‘-\cﬂﬂow&nd—z

w | il ugs | Hveresacor M

A = | %
ry
FRLOOE | . = S
+portal EE- GRID
Vorkflow Editor Y | Refreoh |
workAove 15t
Warkflow Stabus Eize Quota (100 MBI Outpuk 11 [ %ilaw ] [ Actlon ]
LM_5_DEWC_TOTAL submiltted EEMBB% 265%0 Fed iy Datalls Abourt | Attach | Dalata |
26,545
e 2500
Deletm all ]
Mlessmcger Workflow successfully submitted.




Workflow Editor

P-GRADE

Defining the graph

2. Definetheir properties

3. Connect portshy
channels
(no cycles, no loops, no
conditions)

HEETE
[4] Tv]
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Workflow Editor

P-GRADE

Properties of a job

£ Workflow Editor - [LM_9 DEMO_TOTAL] Mode - Edit
Workflow Edit Options Help

b % X |5 LM_P properties
o /gropertiesof ajob:
Name = .
/ * Binary executable
0 e ) ) O
P e « Type of executable
Job Executable  |Li_5 bin / -
r— ?  Number of required
[¥] Instrument procrs _
racess Number [ « Command line parameters
:I o —  Theresourceto be used for
el | _ the execution:
Grid | SEE-GRID - _
_ e Grid/VO
Monitor ]

Resource nd0.hpce.sztaki.hu:johmanager-fork \ ° (C Om p Ut I n g el ern en ty

cel1.grid.acad.bg:jobmanager -fork
grid-ce.i.edu.mk:jobmanager-fork
grid1.irb.hr:jobmanager-fork
grid1.netmode.ece.ntua.gr:jobmanager-fork
nd0.hpcc.sztaki.hu:jobmanager-fork
prof.sallab.inima.al:jobmanager-fork




ey

P-GRA0O

Direct resource selection:

"Which computing element to use?

3 PGrade Portal - Microsoft Internet Explorer

F&jl  Szerkesztés

Nézet

Kedvencek — Eszkizdk

@Vissza - J \ﬂ @ f ;\_| /:\J Kereses

Sigd

“~_§'I "( Kedvencek

i

@ http: j/hgpartal, hpu:-: sztaki hu: ?USU,I'gr|dspherefgrldsphere?actmn doChg

/I still don’t

The information

system portlet

gueriesBDII and

.3

= 0O
i ior | GlISservers
know which ..
Grid: SEE-GRID VO: seegrid  \ |
resource to \ / |
Computing Element Y Storage Element
I CPU Job Space
use M Free Usage Running | YWaiting Load Total Available Usage
7 B0 [ | 29% 7 0 0% | 226.793 GB | 216.34 GB 5%
z AEGIS0Z-RCUB 20 20 0% 0 0 0% | 398.466 GB | 396.58 GB 0%
BGO1-1PP 54 18 o 4 0 0% | 609.554 GB | 473.543 GB |l 22%
BGOZ-TM 20 16 [ | 20% 1 0 0% |131.775GB | 79.957 G& | M 39%
BGO3-IPP-N 3 3 0% 0 0 0% | 566.608 GB | 566.376 GB 0%
BGO4-ACAD 48 32 [ | 33% 2 5 Bl 1o (554647 GB 475767 GB | 14%
HR-D1-REI ] 12 B oo 4 0 0% | 78.317GE | 6271 cE | oo
MK-01-UKIM_IT 28 28 0% 0 0 0% | 69,709 GB | £9.075 GB 1%
RO-D1-ICT 54 24 |l sex 5 36 | 0% | 549.666 GB | B28.357 GB | | 2%
ROGRID-MIPHE-01 24 24 0% 0 0 0% | 862,807 GB | B48.676 GB || 2%
S2TAKI 4 4 0% 0 0 % | 4566GB | 26871cE M 37%
tubitaklcgz 35 28 [ | 20% 1 0 % | 1.335TE | 1.3357B 0% ||
< | > b
& rész ® Internet
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Automatic resource selection

1. Select abroker Grid/VO for the job
(e.qg. GILDA)

2. (Describe theranks & requirements of the
jobinJDL)

3. The portal will use the broker to find the
best resource for the job!

18



Workflow Editor
Defining broker jobs

i Workflow Editor - [default*] Mode - Edit =10 =]
Workflow Edit Options Help
Iﬁh CK' x : 0ff|1|j|j RN R
25 a0 5 100 125 150
E[ BrokerTest properties Ee il ]
Brot
g Name |ElrcukerTest |
Joh Type W SEQ ) MPI C Pu
Job Executable |DZ1A-TES'|'ICE||.E}£E
File Browser
[ Instrument
Select a Grid with broker! Process Number | |
*
( _B RO K ER) ihutes | |
Grid HUNGRID_LCG_2 B.. ™
| gnor e the resour ce field! LS =
Resol | arid 151 kfkihu -

JDL: JDL Editor...
If default JDL is not sufficient
use the built-in JIDL editor! Ok cancel

[4]

[«]
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Workflow Editor
Built-in JDL editor

i workflow Editor - [default*] Mode - Edit -0l x|
Workflow Edit Options Help
mh ‘}g x g Offl‘]l:ll:l RN
25 50 73 100 125 150
Fh_H“D_l
BrokerTest properties
£ JDL Editor - [BrokerTest]
Joh

WO name: |hungrid
Joh type: |NORI'I.I'IAL - Hode number: m%
Executable: |Cell axe
Arguments: |
Stdinput: |
StdOutput: |5t aut
StdError: |std.err
Retry count: | 1|:|=i

JDL - look at the LCG-2 Users manual!



Workflow Editor

P-GRADE

Defining ports

£ Workflow Editor - [LM_9 DEMO_TOTAL] Mode - Edit
Workflow Edit Options Help

S on[m Yy 4
2

input: thejob requires
output: the job produces

e & & X

Port name 10

Type ®n O Out
File type ® Local ' Remote File type-

local: from/to my desktop
File 2d200.inp |

remote: from/to a

File Browser storage resource
File storagetype ' Permanent & Volatile

File:
location of thefile

Cancel

File storagetype:
Permanent: belongsto the
final results of the WF
Volatile: used only for

inter-job data transfer

TIFF  |ELT

a
Ay
iy [}
izl SEQ 1]
]2 E | il
Kl ]




Possible file reference values

Input file Output file
Locadl file
e Client sidelocation: e Client sidelocation:
c:\experiments\11-04.dat result.dat
* LFClogical file name LEC lodical fi
. : . . . . ogical file name
|(1!_F/C flcll? ca_tg}qg Izlrleflgzrle(?at_ eGrid, Hungrid) (LFC filecatalog is required — eGrid, Hungrid)
n./griaregria’s pos 11-Ua. [fn:/grid/egrid/sipos/11-04 - result.dat

* GridFTP address (in Globus Grids): |« GridFTP address (in Globus Grids):
gsiftp://myhost.com/11-04.dat gsiftp://myhost.com/11-04 - result.dat

Remotefile

22



Local vs. remote files

Your jobs can access storage files directly too!

LOCAL INPUT
FILES
LOCAL INPUT 2
H;FS EXECUTABLES
EXECUTABLES
LOCAL
OUTPUT LOCAL
FILES OUTPUT

FILES

Only the
per manent
files!

Storage
elements

Computing
elements




Workflow Editor
Saving the workflow

9

| Edit Options Help
Crl-N

Ctrl-J E X '5'

Ctrl-F

r- EIE ] . .
o e Wor kflow isdefined!

SEQ

: L
Upload Files...
Refresh

L et’ s execute it!

24



|
Executing workflows
with the P-GRADE
Portal
Main steps

Download proxies

Submit workflow

Observe wor kflow progress

|f some error occurscorrect the graph
Download result

SRR R A

25



The typical user scenario

T 7 Execution phase - step 1:

DOWNLOAD
PROXY
CERTIFICATES




Certificate Manager
Certificates portlet

<) PGrade Portal - Microsoft Internet Explorer, |-_||E”Z|
Fajl Szetkesztés Mézet Kedvencek Eszkdzék  Sigd l';'

@Vissza @ \_) @ @ _;j /'/._j Keresés ‘51'\'.:‘ Kedvencek @ E/;gv .:\&,. < _J ﬁ

Cim |@ http: ffhgportal hpec, szkaki, hu: 7080/ aridsphere/gridspherercid=credentialstdavascript=enabled

v| Ugras  Hivatkozasok **

P-EREADE |
v portal

Certificate Manager

Certificate list

There is no downloaded certificate,

Upload pload authentication data to MyProxy server.)

Download ificate from MyProxy server.)

Message: [Press a button,]

<

@ Kész

e TO access
GSl-based Grids the
portal server
application needs
proxy certificates

» “Certificates” portlet:

* to upload X.509
certificates into
MyProxy servers

* to download
short-term proxy
credentials into
the portal server
application

27



Certificate Manager
Downloading a proxy

{ M yProxy server access detam

. Hosthame

. Port number

User name (from upload)
2l PGrade Portal - Microsoft Intennet Explorer, * Passvvord (f rom upl Oad)
Fail Seerkesztés Mézet  Kedvencsk  Esskiiztk  Suge 2 Pr Oxy p aram eter S

@VISSZ& = d @ @ \_;j pKeresés \E:\?Ked eeeee k. {:‘3 D:’:Z' ‘:\p“ ._.J '3 . .
 Lifetime

im @ http:{fhgportal.hpcc.sztaki.hu: 7080/gridsphere/gridsphere? action=doGoDownloadécid=5
o CO| nment /

P-EREADE |
v portal

Certificate Manager

Download from MyProxy server <
hostname |cvws lpds sztaki hu # port [7512 #
. | seecer t [rnnnnnn
login password
#* A

lifetime (hours) [1odf b description
* Cannot be left empty.

Download I

Cancel |
Message:  Fill in the fields for downloadl =

| I

0 Internet

]l




P-GRADE

Certificate Manager

associating the proxy with a grid

23 PGrade Portal - Microsoft Internet Explorer
EAil

@Vissza - d @ @ ;h pKeresés {?Kedvencek @ D}:{- :\”\‘_

Cim |@ http:f fhgportal, hpoo, szkaki,hu: 7080/ gridspherefgridsphere?action=doGoMapProxy&cid=5

Szetkesztés  Nézet  Kedvencek  Eszkdzék  S0gd

LJ 3

D) P-EREDE

P-ERADE

Certificatas

Certificate Manager

Setting certificate for GRID

Certificate details

This operation

Downloaded from: cvs. lpds.sztaki.hu

displays the details

4= of the certificate and

the list of available

Grids (defined by

portal administrator)

Issued by DC=0RG,DC=5EE-GRID, O=Feople, O=5ZTAKI, CN=lozsef Patvarczki, CN=proxy
Subject: DC=0RG,DC=5EE-GRID,O=Feople, O=5ZTAKI,CN=Jozsef Patvarczki, CN=proxy,CH=proxy
Timeleft: 99:56:48
Proxy type: full legacy globus proxy
Strength [bits]: 512
Description:
Select GRID
Select from the list: |W|
HUHGRID

Cancel

SEE-GEID
SZTAKI-GRID
nMessage: Map proxy for anpor e aatos.
< | >
&) Kész 0 Internet

29



Certificate Manager

browsing proxies

P-GRADE

‘3 PGrade Portal - Microsoft Internet Explorer

Fajl Szerkesztés Mézet Kedvencek  Eszkdzik  Sdgd

@\-‘issza = -J @ @ \J_h pKeresés *Kedvencek @ E&?- "‘_\ﬁ m \_J .‘ﬁ

Cim @ http: ffhgportal hpce, szkaki,hu: 7080/ gridsphere/gridsphere?action=doMapProxy&rid=5

P-ERADE

P-ERADE

\ portal

Certificate

Manager

Certificate list

Set : :
Issuer for Grids Time left [Actions]

DC=0RG,DC=5EE- SEE-
GRID,O=FPeople, 0=5ZTAKI,CN=]ozsef :50:24 Details | Set for Grid | Delete |

) GRID
Patvarczki,CN=proxy
C=HU,0=KFKI RMKI CA,OU=8SZTAKI,CN=Patvarczkj HUNGRID | 99:57:25 Details | Set for Grid | Delete I
Jozsef,CN=proxy

Download | {Dowload certificate from MyBOxy server.)

{(Upload authentication data to MyProxy server.)

Message: Certificate successfully se

|

@ Kész

 Internet

SEE-GRID CEs and SEs

HUNGRID CEs and SEs

Multiple proxies can
be available on the
portal server at the
same time!



The typical user scenario

Tl Execution phase - step 2.

TRANSFER FILES,




Workflow Management

P-GRADE

(workflow portlet)

« The portlet presents the status, size and output of the available workflow
in the “Workflow” list

e It has a Quota manager to control the users’ storage space on the server

« The portlet also contains the “Abort”, “Attach”, “Details”, “Delete” and
“Delete all” buttons to handle execution of workflows

« The “Attach” button opens the workflow in the Workflow Editor

 The “Details” button gives an overview about the jobs of the workflow

X I*irade Porlal  Microsall Inlarne! Lxplorcr
Efll  Sgetkazztds  [ésst Eedysreabh  Emhaapk Sogd

Duvems - D [F B @) Omets frrreren £ (35 = [ B

= 1ry] |ﬂ ko kgporta  hpee sateld oo R0 grdspharva lgridsp hievad acticn==d o SubrritRa sl pcehf] owBad d ez

P-ERAEDE

[ et — o o | == — -
\portal
Wiorkllow Maoanager
Vorkflow Editor | Rafroch |
YorkAove list
Warkflow Etanus Size |(Quota (100 MbX[ Output i [ wlaw ] [ Actlan ]
LM_5_DEMC_TOTAL submitted EEM%‘"B 2% Pl Datails abort | attacn | Dalata |
28,545
i 259
Deletem all ]
Aeremoge:r WWorkflow successfully =ubmitted. 32




aya Workflow Execution
‘ (observation by the workflow portlet)

<=l PGrade Portal - Microsoft Internet Explorer

Eajl Szerkeszhés [ézet Kedvencek Eszkizok  SOg6 e
Qs - ) - [x] (] T0 DO keresss g kedvencek €2 - L LJ 3%
Q’m@http:thportal.hpcc.sztakj.hu:?08D,rgridspherejgridsphere?action=doShowWorkﬂowDetails&cid=2 v| ngréls Hivatkozdsok ™™
P-ERADE -~
CL\T J portal SEE-GRID|
Workflow Manager
Refresh | Back |
Job list
workflow Job |Gridname Hostname Status ([ Logs J|[ Cutput ] [ wisualization ]
LM_9_DEMC_TOTAL submitted - N/ Visualize | a11 || Abor
INIT SEE-GRID | ce0l.grid.acad.bg imit = = =
LM_F SEE-GRID | n40.hpcc sztaki.hu init - - -
LM_P.2 |SEE-GRID | n40.hpcc.sztaki.hu init = = =
LM_%= SEE-GRID | grid-ce.ii.edu.mk init - - -
LM_S.2 | SEE-GRID | gridl.irb.hr init = 0 =
LM_=.2 | SEE-GRID | gridl.netmode. ece. ntua.gr init - - -
LM_5.4 | SEE-GRID | gridl.irb.hr init == =
LM_5.5 |SEE-GRID |testhbedOol.grid.ic.ro init = = =
LM_Z.& [ HUMGRID grid109. kfki.hu init - - -
TIFF HUMGRID grid109. kfki.hu init - - -
Message: ‘Workflow details successtully displaved. =
< J >
&) Kész & Internct

initial
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aya Workflow Execution
‘ (observation by the workflow portlet)

N PGrade Portal - Microsoft Internet Explorer

I Eajl Szerkesztés [ézet  Kedwencek  Eszkizok  SUgo -
Q@ vsss -~ ) - ¥ [&] T DO keresss Glpkedvencek €5 - L [J 3%
gm@http:,f,n'hgportal.hpcc.sztakj.hu:?080,fgridspherergridsphere?action=doGotoPage&cid=2 V| B uords | Hivatkozasok >

P-ERADE — - _ -~
v‘v P nnrtal e (S EE - SRID
Workflow Manager
Refresh | Back |
Job list
wWorkflow Job |Gridname Hostname Status ([ Logs J|[ Qutput ] [ wisualization ]
LM_9_CEMO_TOTAL running - NP Visualize | &11 || Abort
IMIT SEE-GRID | ce0l.grid.acad.bg _ - - -
LM_F SEE-GRID | n4o.hpcc.sztaki.hu imit - - -
LM_FP.2 | SEE-GRID | n40.hpcc.sztaki hu imit = = =
LM_S SEE-GRID | grid-ce.ii.edu.mk imit - - -
LM_=.2 | SEE-GRID | gridl.irb.hr imit - - =
LM_=.2 | SEE-GRID | gridl.netmode.ece.ntua.gr imit - - =
LM_S.4 | SEE-GRID | gridl.irb.br imit - - =
LM_S.5 | SEE-GRID | testbedool. grid.ici.ro imit = = =
LM_=.s | HUMGRID grid1og. kfki.hu imit - - -
TIFF HUMGRID grid1o9. kiki.hu irmit - - -
Message: Job list refreshed. =
< | >
& Kész & Internet

initial




D Workflow Execution
‘ (observation by the workflow portlet)

<3 PGrade Portal - Microsoft Internet Explorer

Eajl Szerkeszhés FMézet Kedvencek  Eszkbzdk  Suga 1.;'
- — n - -
. . N j ﬂ Y : M - - . P m
@ Wissza \_J » — q. I\J P Keresés “?/\.r Kedvencek G‘ Multimédia €3 [J_.__\ L= IVI
Cim |E| http: ! fhgportal . hpoc, szkaki.hu: 7080/ gridspherefgridsphereraction=doGotoPagecid=2 ot Ugras | Hivatkozasok **
mywebsearch -~ | M Search |+ J Smiley Central @ SCreensavers h Cursor Mania
e Y e — =

Workflow Manager

Refresh | Back |
Job list
wWorkflow Job |Gridname Hostname Status |[ Logs | |[ Qutput ] [ “isualization ]
LM_9_DEMO_TOTAL ruURRing - I Visualize | a11 || Abort
IMNIT SEE-GRID | ce0l.grid.acad.bg - - -
LM_P SEE-GRID | n4o.hpoc.sztaki.hu init = = =
LM_FP.2 | SEE-GRID | n40.hpcc.sztaki hu imit = = =
LM_= SEE-GRID | grid-ce.ii.edu.mk -

LM_=.2 | SEE-GRIC | gridl.irb.hr

LM_=.2 | SEE-GRID | gridl.netmode.ece.ntua.gr

LM_=.4 | SEE-GRIC | gridl.irb.hr

LM_=.5 | SEE-GRIC | testbed0Ol . grid.ici.ro

LM_S.& | HUMNGRID chemgrid=. chemres. hu

TIFF HUMGRID grid1o9. kfki.hu imit - - -
Message: Job list refreshed. —

-@ & Internet

initial
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D Workflow Execution
‘ (observation by the workflow portlet)

<3 PGrade Portal - Microsoft Internet Explorer

Eajl Szerkeszhés FMézet Kedvencek  Eszkbzdk  Suga 1.;.
- — n - -
' _ &N j ﬂ Y Y - - = m
@ Vissza &J »* ! -.'_I\J P Keresés 5 = kedvercek e‘ Mulkimédia @ E_.__\ = IVI
cim |@ http: ffhgportal . hpoc. szkaki.hu: 7080/ gridspherefgridsphereraction=doGotoP agecid=2 ot Ugrds | Hivatkozasok **
mywebsearch -~ | :_':I Smiley Central @ SCreensavers h Cursor Mania
e o~

Workflow Manager

Refre=sh | Back |
Job list
Workflow Job |Gridname Hostname Status ([ Logs | |[ Qutput ] [ “isualization ]
LM_9 DEMO_TOTAL Sulnlaliale = P Visualize | &11 || abort
IMIT SEE-GRID | ce0l.grid.acad.bg - - -
LM_P | SEE-GRID | n4n.hpcc.sztaki.hu out | - Visualize |

=]

&

-+
|

LM_FP.2 | SEE-GRID | n40.hpcc.sztaki.hu ¥isualize |

LM_= SEE-GRID | grid-ce.ii.edu.mk

\i
-]
-
|
1

=]
&
-+
|
1

LM_=.2 | SEE-GRID | gridl.irb.hr

=]
&
1
|

LM_=.2 | SEE-GRID | gridl.netmode.ace.ntua.gr

LM_=.4 | SEE-GRID | gridl.irb.hr

=]
&
1
|

Pk

LM_=.2 | SEE-GRID | testbedOOl grid.ici.ro

=
=

LM_5.6 | HUMGRID | chemgrid2.chemres.hiu Out | - -
TIFF HUMGRID | gridiog. kfki.hu - - -
Message: Job list refreshed, —
4] | .l
B Kés=z & Internet

initial
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D Workflow Execution
‘ (observation by the workflow portlet)

<} PGrade Portal - Microsoft Internet Explorer

E&il Szerkesztés Mézek kedvencek  Eszkézok  Sugo '..u"
- - n — 0

@ Vissza - \‘_),l » ,5.: / lj ;j Keresés \i:\? Kedvencek e‘ Mulkimédia @ [“}Z{ - .,___:';'_ m

Zim |@ http:ffhgportal.bpcc. szkaki. hu: 7080 gridspherefgridsphere?action=doGoboP agecid=2 ot Ugras | Hivatkozasok **

mywebsearch -~ | :_':l Smiley Central @ SCresnsavers F Cursor Mania

[

Workflow Manager

Refresh | Back |
Job list
workflow Job |Gridname Hostname Status |[ Logs ] [ Dutput ] [ Wisualization ]
LM_ 9 DEMO._ ToTaL finished | Err | |Being zipped.. Visualize | a1l s
IMNIT SEE-GRID | ce0l.grid.acad.bg - - -
LM_P  |SEE-GRID | n40.hpce. sztaki.hu out | - Visualize |

LM_P.2 | SEE-GRID | n4g0.hpcc.sztaki.hu Out | - ¥isualize |

LM_S SEE-GRID | grid-ce.ii.edu.mk Out

]

LM_5.2 | SEE-GRIC | gridl.irb.hr Out | - -

LM_5.2 | SEE-GRID | gridl.netmode. ece. ntua.gr at | - -

4

LM_S.4 | SEE-GRIDC | gridl.irb.hr Out | - -

LM_5.5 [ SEE-GRID | testhedOOl.grid.ici.ro Out | - -

LM_S.& | HUMNGRID chemgrid2.chemres. hu Out | - =
TIFF HUMGRID | grid109.kflki.hu Out | - -
[rMessage: Job list refreshed. —
o ol
B Kész & Internet

initialised
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orkflow Execution

P-GRADE

Workflow Editol
Edit Options Help
m 5“ x| mp T
25 50 75 100 125 150
ransfers”

A PGrade Portal - Microsalt Internat Explorer
Eil  Sperhesatés  fet  Eedvercek  Esshicth 3000 r
Qs - © - (1) (@) G L rente fgratwen @rsniae @3- 25 5 - L) W E
Lim [ r ] EJuste  Hivatkozisok ®

mywebsearch - | |2 saaet [ ] € s conerat

Relresh | Back |

Jab list
Workflow Job :Gridlmm(:: Hostname Status [ Logs ][ Cutput 1 [ Visualization ]
LM_9_DEMO_TOTAL a M/A | Viswalize | ALL|l Abort
INIT

EE-GRID | ce1.grid.acad by

LM_F | SEE-GRID | ndd.hpee.sztaki b O Vinualize
LM_p.2 Out | - Visualize |

SEE-GRID | nd0.hpec.sztakihu

LM_s SEE-GRID | grid-ce il edu.mik
LM_5.2 | SEE-GRID Ignd'..ll'b.hl'

.I M_5.3 .Srr-GRII':- Ignd!__ne-mlode.ece.nu_la.gr-
.LM_S.‘! .SEE GRID .gnd!..lrh.hr |

LM_S.S | SEE-GRID | testbed00].grid.ic.ro

g

LM_S.6 |HUNGRID | chemgrid3.chemres.hu

TIFF HUNGRID | grid1 09 kfki_ by imit -

Message: Job list refreshed
al | i
] sz D Internet




The typical user scenario

P-GRADE

Execution phase — step 3:

MONITOR
VISUALIZE JOBS
JOBS and
WORKFLOW

PROGRESS




On-Line Monitoring both at the

P-GRADE

workflow and job levels workiiow portier

@ PGrade Portal - Microsoft Internet Explorer,

E&jl  Szerkesztés Mézet  Kedvencek  Eszkdzak  30gd

@Vissza < u @ @ \’_h pKeresés ‘;‘\?Kedvencek @ B' .i_% E \_J ﬁ

Cim |@ httpiffhgportal hpoe.szkaki. hu: 7080/ gridsphere/gridsphere Paction=dovisualizeworkflowTracerid=2

Tracefile visualization

workflow: LM_2_DEMO_TOTAL

Trace View Info

LM_P.2
LM_5.3
LM_S2

LM_S
TIFF
grid 108 kfki.hu
INIT
cel.grid.acad.byg
LM_S5

LM_S B

LM_S.4

LM_P

<

width: |SDD
Haght:|350
0K|

|

|

@ Applet sztaki trace. client, TraceClientapplet started

- The portal
monitors and
visualizes
workflow
progress



On-Line Monitoring both at the

P-GRADE

workflow and job levels workiow portiet)

workflow / job; LM_S9_DEMOI_TOTAL f LM_F

Trace View Info wyidth; |e00
i . 1350

Lht_SIM_2 () Height

NG hpee.aztaki by R e T e 0K

- The portal

Lhi_5IW_1 (33
E nS.hpec.sztaki.hu - g - g~ g = g g == i . g gt g g g et g =g =g o e
E&jl I
LM_SIM_1 (13 |||On|t0rs an
Gnﬂ.hpcc sztaki.biu A
. .
M_SIM_1 () aUgrés Hivatkozasok VI S u al I ZeS
n7 . hpec.sztaki.hu v

parallel jobs

(if they are prepared for
Mercury monitor)

< | 3
@j Applet sztaki.trace .client. TraceClientapplet started # Internet 41




—=-==Rescuing a failed workflow 1.

a GridSphere Portal - Microsoft Internet Explorer

File Edit View Favorites Tools Help

@Back - O v @ @ \»_h ‘ﬁSearch "z"}g‘Favorites @

==

—

Address I@ http:,l',l'hgportal.hpcc.szt}lé’/_ _\{I&gs_action=d05howW0rkﬂow[

P-ERADE

A job failed during [
wor kflow

execution

Read theerror log
to know why

/

Refresh | Elackl
ob list
Workflow  Job Gridname Hostname [ Logs ][ Qutput ][ V) [ Action ]
demao-
RESCUE All Rescue | Ahurtl Attach | Deletel
SZTAKI- no
Lountl GRID .hpcec.sztaki.hu
SZTAKI- no
LBUnt2 GRID hpco.sztaki.hu
chemgrid3
Count3 HUNGRID S
SZTAKI- no ;
Countd GRID hpee. sztaki.hu submitted --
Message: ‘Workflow details successfully displaved,
July 29, 2005
=
@Done |_|_|_|_|_|G Internet 4
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—=-==Rescuing a failed workflow 2.

= Waorkilow Editor - [demo-BESCLIE] Mode - Bescuse

o iy Edil Options  Help

S

Don’t touch the

3 }q‘|¥|m|mn |.'-

1=

R
25 5D 75 100 125

finished jobsd!
N

\
Map thefailed job
onto a different
CE or download a
new proxy for it.

_/

\

T he execution
can continue
from the point

of failure!
5%




The typical user scenario

=T Execution phase —step 5

(SMALL)
RESULTS
e DOWNLOAD
SN o (SMALL)

RESULTS




Downloading the results...

"' PGrade Ponal - Mozilla

. File Edit View Go Bookmarks Toels Window Help

Q e @ @ |% http:/{fn2.hpcc.sztaki.hu:9080/gridsphere/gridsphere? action=doGotoPagedcid=2 | [@g Search ] 5;0 @

. 4 Home | S Bookmarks % The Mozilla Or... % Latest Builds

»

"ﬂ P-ERARDE | Logout

P-ERADE

¢ portal Welcome, Nemeth
Csaba
Lk Workflow Manager
Refresh | Back |
Job list
Workflow Job Hostname Status [ Logs ]l[ Output] [ Visualization ] [ Action ]
nowcast-final-g_SGE finished v Visualize | All | Subm| Attach | Delete |

cummu(n0.hpcc.sztaki.hu

S Visualize
-- Visualize

== Visualize |

. Opening nowcaskt_final_g.zip ﬂ

oc The file "nowecast_final_ao.zip" is of tvpe application)x-zip-compressed, and N
Mozilla does not know how to handle this File tvpe. This File is located at:

e priymcod

delta |n0.hpcc.sztaki.hu

ready |n0.hpcc.sztaki.hu

satel |n0.hpcc.sztaki.hu

visib  [n0.hpcc.sztaki.hu

Message: Job list refreshed.

What should Maozilla da with this File®

() Open it with the default application
() Openit with | | [ Chonse. ..
I@ Save it ko disk I

L]
W ﬁ EI [ Transfe rring data from fn2.hpcc sztaki hu...

[ Always perform this action when handling Ffiles of this type

I Ok I [ Cancel




+
Additional features

« Workflows and traces can be exported

from the portal server onto your client
machine

* Workflows and traces can be imported
into the Portal

o Shareyour workflows or resultswith other researchers!
« Migrate your application from one portal into another!

46



Workflow/trace export/import

- Toexport a
wor kflow from
the portal onto

\_ your machine

\!/To delete every\;
&

wor kflow )

aviorites

Ercid=porademan u n n &mr y j G0 | Links **
j%' @ " F @,‘r‘! Maobile -~ &Signin|

=t fillesof the e

%

Logout

Welcome, Gabor

H Hermarn
Wielcome l Certificates n\ n[ Information Systermn ][7 T O d eI et e
trace/output of
WF1 Workflow T A1
the wor kflow 27 276 Byte
. Download | set init | - Delete
fction
\ (if any) )
WF12 Warkflow Trace All
Size 77 964 Byte - 77 964 Byte
Action Download | set init |
WF125z Worlflow Trace 0] t Al
Size 95 528 Byte 337 Byte 95 B65 Byte
AR Dowenload | set init | Delete | |
=l
€l DT [ e mtemet y
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References

P-GRADE

=
e P-GRADE Portal serviceisavailablefor BEE-SRIO

SEE-GRID infrastructure
Central European VO of EGEE
GILDA: Training VO of EGEE

Many national Grids (UK National Grid Service,
HunGrid, etc.)

US Open Science Grid, TeraGrid

Economy-Grid, Swiss BioGrid, Bio and Biomed
EGEE VOs, BiolnfoGrid, BalticGrid

GIN VO

Virtual Organization
for Central Europe

CCeR
NGS



EEEEE

portal

o Userswant parameter study (PS) support at
workflow level

e |t means:

— If the user has an existing workflow in a
repository, he would like to run
 the same workflow (without any change)
o with many different parameters

49



Introducing three levels of

P-GRADE

parallelism

v [nowcast-final_gEdNO] Mode - Edit

Multiple instances of the same
workflow process different data files

— Parallel execution
inside a workflow node
(SIMD/MIMD/MISD)

— Parallel execution
among workflow nodes
(SIMD/MIMD/MISD)

— Parameter study

execution of the workflow
(SIMD)




P-GRADE

Parameter sweep (PS) workflow

execution in P-GRADE portal

1 PS workflow execution

< Workflow Editor - [default*] Mode - Ed
Workflow Edit Options

PS port:

@ax‘

4 instances of the

PS port:
3 instances of
theinput file

Thisprovidesthe 39 level of parallelism
resulting a very large demand for Grid

I'eésour Ces

[ »

4 x 3 normal wor kflow execution

] i il i
Job1 Jobrl Jobrl Job1
SEQ SEQ SEQ SEQ
e 1] e ]i] | e lfi]
Jobo Joho Jobo Jobo
SEQ SEQ SEQ SEQ
il il il [
Job Job1 Job Job1
SEQ SEQ SEQ SEQ
e ] ] E e li] E e ] ] E 2 ]l ] E
Jobo Jobo Jobo Joho
SEQ SEQ SEQ SEQ
il il il [
Job Job1 Job Job1

51
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2. Define the PS Port(s)

=0l x|

:

\

New feature:

Input Port can be

defined as

PS port

53



3.Define Subdirectory of Inputs

i workflow Editor - [Ax_EQUAL_B_seegrid_broker_P5S] Mode - Edit - |EI|5|

Workflow Edit Options Help

L= ‘ % | on /100 I b ]
U . |Q 25 A0 75 100 125 150 /Subdlrectory Of a
] o Grid File
Cony_» B Catalogue must be
SEQ PS5 Port name de“ ned
Type ® i O out
Directory type ' Local @ Remote %
Directory |IgridiaeegridrhermannIPB_EQUATIONJ

File Browser managed copy

Internal File Name  |INPLIT s

1 E]
Invert_a |+ | Subtr-B
= File storage type ) Permanent ® Yolatile
SEQ SEQ
Ok Cancel

[4]

|4 [y




4. Define Subdirectory for the
results

P-GRADE

2 Workflow Editor - [Ax_EQUAL_B_seegrid_broker_P5] Mode - Edit
Workflow Edit Options Help

=10l x|

ahxma

|
L

D“|1I:I|:I |IIII|IIII|IIII|IIII|IIIII|

25 50 F5 100 125 150

Ps Prupertles

Outpurt Directory

Grid

|IgridIseegridIhermannIPS_EQUATION_OUTF'|

seegrid_LCG_2 _BROKER -

Ok Cancel

% | ) 1] El
e e B

[»

|40 |

| o]

[4]
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5. PS Workflow ready to Submit

©J)pGrade Grid portal - Mozilla Firefox -0 x|
File Edit ‘ew G0 Bookmarks Tools Help

\
qdj = |:> = |§] @ @ I"ﬂ hl:l:p:,l',l'n43.h|:u:n:.szl:akj.hu:EDEEI,I'griu:Isphere,l'grids\p\here?cid=?2&g5_actinn=dn:uGDtn:uPage j @ G0 I@,

’ zetking Started @ Latest Headlines \

RELEASE 2.4

P-ERADE|

P-ERADE ¢ I]l]rt E-i

Logout
Welcome, hg

Workflow Manager

Workflow Editor | Refresh |

Workflows list

wWorkflows Status Size Quota (100 Mb) [ Output ] [ Action ]

135

Sw EQUAL B seegrid_broker PS init B

0.13% MR PS Details Submit | attach | Delete |

o Kl

| Dore:

56




Progress of submissions in PS
detailed view

9 pGrade Grid portal - Mozilla Firefox =10 x|

File Edit %iew Go Bookmarks Tools  Help

QZl - E:>' - @ @ I"i http:Il',l'n43.hpcc.sztaki.hu:SDSD,l'gridspherep’gridsphere?cid=?:j @ Go I@,

’ Getting Started h_gl Latest Headlines

Refresh | Back | =l
PS workflowr details of ‘Ax_EQUAL_B_seegrid_broker__ PS*
Statistics Logs
Total Init Submitted Rescue Error Finished .
fi 2 4 u] ] 0

eWorkflow list
Workflow Status [ Output ] [ wiew ] [ Action ]

Ay_EQUAL_B_seegrid_broker_ PS.1 submitted [WFYa) Details Aboart

&y EQUAL_B_seegrid_broker_ PS.2 submitted M Details Ahort
Ax EQUAL B seegrid_broker_ P52 submitted i Details

Ahort

&% _EQuUAL B_seegrid_broker_ P54 submitted s Details Abort

EEHEE
FEREE

&% _Eoual B_seegrid_broker_P5.5 init M Details Abort

Message: The list refreshed.

Total = Init + Submitted + Rescue +:&tred, odk-inished

| Done

Kl




~ereo= Conclusions:
- - , |
E-scientists’ concerns are resolved!

The P-GRADE Portal hides the complexity and differences of Grids
e Globus X —LCG2 —gLite Grid interoperability at the workflow
level
» Switching between Grid technologies will be transparent to the
end-user
 Various components can be integrated into large Grid applications
» Sequential codes
* MPI codes
» Legacy codes (with the GEMLCA-specific P-GRADE Portal)
* You code does not have to include grid specific commands
» Graphical tools for application development, execution and monitoring
» Support for collaborative team work
 Sharing workflows
 Sharing jobs (components)
» Built by standard portlet APl - customizable to specific application
areas, user groups
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How to learn the P-GRADE portal?

— Takealook at www.lpds.sztaki.hu/pgportal
(manuals, slide shows, installation procedure, etc.)

— Visit or request atraining event! (event list also on homepage)
» Lectures, demos, hands-on tutorials, application devel opment support

— Get an account for one of its production installations:
VOCE portal - SZTAKI

SEEGRID portal — SZTAKI

GILDA portal — SZTAKI

NGS portal — University of Westminster

— |f you arethe administrator of a Grid/VO then contact SZTAKI
to get your own P-GRADE Portal!

— If you know the administrator of a P-GRADE Portal you can ask
him/her to give accessto your Grid through higher portal
installation! (Multi-Grid portal)
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L earn once, use everywhere
Develop once, execute anywhere

Thank you!

www.lpds.sztaki.hu/pgportal
pgportal@lpds.sztaki.hu
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