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Context m

Application o
<—— Graphical interface

Application «— Middlewareindependent services
toolkits. standards and interfaces of P-GRADE/GEML CA

' . ' « Middlewar e specific clients
ngher level _gnd « Grid middleware services
services (brokering,...)

Basic Grid services:.
AA, job submission, info, ...




Current situation 'ﬂﬂ-ﬂ-
and trends in Grid computing

« Fast evolution of Grid systems and middleware:
— GT2, OGSA, GT3 (OGSI), 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)

e Although the same set of core services are
available everywhere, they are implemented in
different ways
— Data services (file management)

— Computation services (job submission)
— Security services (proxy based single sign-on)
— Brokers (not in every middleware, but e.g. in gLite - WMS)



==~ E-scientists’ concerns

« How to concentrate own my own \

resear ch if thetool | would like to use
IS In continuous change?

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

« How can | develop Grid applications?

e How can | executegrid applications?

e How to tackle performance issues?

e How to use several VOs or sever al
gridsat the sametime?

 How to migrate my application from
one grid or VO to another?

» How can | collaboratewith fellow
resear chers?

The GEMLCA / P-GRADE Portal give you the answers!

\.Ph
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P-GRADE Portal in a nutshell Sl

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

« Based on GridSphere web portal framework
— Functionalities are accessed through portlets
— Easy to expand with new portlets (e.g. application-specific portlets)
— Easy to tailor to end-user or community needs

» Developed by SZTAKI (1.0 in 2003, now 2.5)

o Grid services supported by P-GRADE Portal 2.5:

s ~JODAY'S FOCUS

Service / EGEE grids (LCG/gLite) \ Globus 2 grids
Job execution Computing Element GRAM
File storage Storage Element, File catalog GridFTP server
Certificate management MyProxy server, VOMS server
Information system BDII MDS-2, MDS-4
Brokering Workload Management

System

Job monitoring Melrcury
Workflow & job visualization - j}lOVE

Solves Grid interoper ability problem at the wor kflow level



GEMLCA extension of the

P-GRADE Portal

« P-GRADE Portal extended with GEMLCA Grid service back-end
— To share jobs and legacy codes as application components with others
— A step towards collaborative e-Science

 Developed by the University of Westminster (London)
o Support for Globus 4 grids (besides GT2 and EGEE)
 Available on the NGS and OGF GIN

LCG / gLite VOs
Q < >
26— "
ﬂ/ < Globus 2 VOs
P-GRADE
Portal

GEMLCA

Globus 4 VOs




Related projects B

The development, operation and training of
P-GRADE Portal and GEMLCA is supported by the
following projects:

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

— Coregrid www.coregrid.net \

e RdlDe_
Research, development Lo —~—
_ EGEE Www.eu-egee.org SCIGG
glLite training, application development
hi__ﬁ W
— ICEAGE www.iceage-eu.org N ﬁv?f—i
Grid training and education ‘*"ﬂ.@} Ay



P-CRADE

A directed acyclic graph
where

— Nodes represent jobs or
services (a batch program
executed on a computing
resource)

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

— Arcs represent file transfer
operations

Semantics of the workflow:

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

— Responsibility of the built-in
workflow manager

Eurkﬂuw Edit gptiuns ﬂelp

A Grid application in

the GEMLCA / P-GRADE Portal
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Three levels of parallelism
within a P-GRADE Portal applicationm

* The workflow concept of the
GEMLCA/ P-GRADE Portal
enables the efficient
parallelization,c
problems

« Semantics of the wor
enables two levels of
parallelism:

— Parallel execution
inside a workflow
node

— Parallel execution
among workflow nodes

— Parametric sweep
execution of the workflow
(SIMD)




Ultra-short range weather forecast g e

P-CRADE

(Hungarian M eteorology Service)

[nowcast-final_gEdNO] Mode - Edit

ﬁurkﬂuw Edil gplinns ﬂelp

ryYIrETTEY IM T AT Forecasting dangerous

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

OBl 25 x

delta

] MPI 5]

1
o]
cummul a visib
MPI i MPI

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

i computed models

Requirements:
‘Execution time < 10 min
*High resolution (1km)
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Workflow-level Grid interoperability:

P-CRADE

The GIN Resource Testing portal

Grid Interoperability Now VO Portal: OGF effort to demonstrate
workflow level grid interoperability between major production Grids and
to monitor these resources

I
TERAGRID P-GRADE
<
Portal

N(3z8S National Grid Service

core production computational and data grid

ol (T (B Rt _— fEnaE-IJg ! ok
/ NORDUGRID & /2. 7 M or E-sclenc
/ Grid Solution for Wide Jdrea / m \

GEMLCA
Repository

' australian partnership for
apac '

-
-ﬂ-_:

/A
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The typical user scenario m

Part 1 - development phase

SAVE WF / PS

REUSE
WORKFLOW
COMPONENTS

mee

==
START
EDITOR

OPEN & EDIT

or DEVELOP

WORKFLOW
or PS WF




The typical user scenario m

Part 2 - execution phase

TRANSFER FILES,
SUBMIT JOBS

DOWNLOAD
PROXY
CERTIFICATES

MONITOR
VISUALIZE JOBS
JOBS and
WORKFLOW
PROGRESS

. .-
-------

DOWNLOAD
(SMALL)
RESULTS
_~” DOWNLOAD
' (SMALL) |
RESULTS Keep large files on

Grid storage
resources
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The typical user scenario m

Part 3 - collaborative phase

P-CRADE

S

Share workflow
components with
other users of the

E/U’r*
Export and share
workflows with users

of the same, or
another portal




P-CRADE

Inside the portal server

R X

// . \\
Client Web browser L Optional 't
. or
plug-in:
» Technology specific gateways
« File transfer T ﬂ ﬂ‘ ﬂ'
) Eg:éyr;noir;;?ﬁ] rgent hortlel * vhere 2):
Inforn s, GEMLCA
. GRADE / / \ //9
Portal ya —~
server D //an workflow manager _ CoG
_ GEMLCA Information
V _ : Mercury API
shell scripts service AP system &
(WSRF) clients )
Grid middleware clients scripts
Grid middleware services mir:i%)r/ Information MsyePrLoe?y
Grid
(WMS, LFC, SE, ...) service systems 2 VOMS
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Workflow Editor

P-CRADE

Defining the graph

£ Workflow Edito [LM 9_DEMO_TOTAL] Mode - Edit

Define a Directed Acyclic

Graph (DAG) of jobs and
services (GEMLCA jobs):

1. Drag & drop components,
nodes and ports

2. Define their properties

3. Connect ports by
channels
(no cycles, no loops, no
conditions...)

17




Workflow Editor Y

P-CRADE

Properties of a job component

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

™ LM_P properties

i |

& X

Ee (5

Propertiesof ajaob: \

* Type of executable

 Client sidelocation of the binary

 Number of required processor s

v « Command line parameters
 Theresourceto be used for the

Name LM_P

Job Type ) SEQ W MPI O PV

Job Executable  |LM_5 hin

File Browser

Instrument

Process Number |7 \

I \ execution:

o Grid |5EE-GHID | \ * Grid (VO) j
it n * Resource/ broker
Resource nd0.hpee.sztakihu:jobmanager-fork -

cel1.grid.acad.bg:jobmanager-fork
drid-ce.ii.edu.mk:jobhmanager-fork
grid 1.irb.hr:jobmanager-fork
dgrid 1.netmode.ece.ntua.gr:jobmanager -fork
nd0.hpcc.sztaki.hu:jobmanager-fork
prof.sallag.inima.al:jobmanager-fork

[ ¥
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Workflow Editor
Defining broker jobs

4. Workflow Editor - [default*] Mode - Edit 1Ol =l
Workflow Edit Options Help
Hh + )( = 0fl'|1DD R R A I R
26 50 75 100 125 150
E[ BrokerTest properties i ll -

Brot
. Name |BrakerTest
Joh Type ® SEQ MPI O PV
Job Executable D4 TEST\Cell.exe
[ Instrument

Select a Grid with broker! Process Number |
(* _BROK ER) ibutes |

Grid HUNGRID_LCG_2 B.. ¥

| gnoretheresourcefield! i -
m | grid 151 kfkihu
JDL: JDL Editaor...
| f default JDL is not sufficient

use the built-in JDL editor! Ok cancel

[4]

[4]
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Workflow Editor oA
Built-in JDL editor for brokered jobs

i workflow Editor - [default*] Mode - Edit iy ] =
Workflow Edit Options Help

S o [1on .(
25

ma‘ae >

Rank & Requirement ]

F A1
{ BrokerTest propetties
E‘ JDL Editor - [BrokerTest] il
~on 1§ —_— o
Y0 name: |hungrid |
Job type: [HORMAL - Node number: = 0
Executable:  |Cellexe |
Arguments: | |
Stainput: | |
Staoutput: |stdaut |
StdError: |5t arr |
Retrycount: | 1=
| ok || cancel || view |
3]

JDL - look at thegLite Users manual!
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P-CRADE

Workflow Editor

B

Properties of a service component (GEMLCA job)

£ Workflow Editor - [LM_9_DEMO_TOTAL] Mode - Edit

Workflow  Edit

Options  Help

Ee (5

& X

Job0 properties

X

éropertiesof a service: \

H Johi 1 1 .
ame ° e Thelocation of the service:
Job Type GEMLCA ° Grld (VO)
Grid [Westfocus  Resource/ broker
Resource |http:IIgnﬁ.cluster.cpc.wmin.ac.uk:BI]BEMsrﬁseWﬂacn ° An app|lca'[IOn (b|na|" y)
\ . .
| i |manhattan-l'l.|'lanhattan generator (Fork) \ assOoCl ated Wlth that
\
Parameters |Parameter .| Mandatary Type fode N resource
L FOWS ] Comrmand... |lnput 10\
columns [u] Command... (Input 10 \ Y
o unitwidth Mo Command... [Input 180 | InPUt par ameter values
unit height  |Mo Command... |Input 140 \ I
columns o... (Mo Cormrmand.. [Input 2 AN for the SerVICe
rowes of pa... (Mo Command... [Input 2 niT— ]
netfile Mo File Dutput file.net null |=]
Ok Cancel
FEIETE [

[¥]

21



Workflow Editor
Defining job / service input-output data

File properties \

Workflow Edit Options Help
Type:
B ¥ x| 5 onl;n | f ;
2 - — input: the component reads
art name .
output: the component writes
Type @ n ) Out
File type @ Local ! Remote F|| e ty p e
File 20200.inp \\ local: originates from my desktop
File Browser remote: originatesfromagrid
File storagetype ' Permanent &0 Volatile Storage elernent
g Ok Cancel File
\\i location of thefile
File storage type (for outputs
only):
Permanent: final result
Volatile: used only for

EHIEE|

Qnter—component data transf‘er/

4] — I
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How to refer to an I/O file?

Input file Output file
Local file

( . N » . . " \
e Client side location: e Client side location:
| c\experiments\11-04.dat result.dat )
¢ LFC logical file name « LFC logical file name )

(LFC file catalog is required — EGEE VOs) (LFC file catalog is required — EGEE VOS]
. Ifn:/grid/gilda/sipos/11-04.dat Ifn:/grid/gilda/sipos/11-04_-_result.dat |
‘ 8”351? address (in Globus « GridFTP address (in Globus

gsiftp://somengshost.ac.uk/mydir/11-04.dat G”ds):

gsiftp://[somengshost.ac.uk/mydir/result.dat

Remote file

23



Workflow level file transfer

P-CRADE

by the workflow manager

Grid
infrastructure
Portal LOCAL INPUT
FILES
server
LOCAL INPUT 2 Storage
FILES — elements
D BINARIES
& User leve
BINARIES Sorage
— REMOTE | leEMOTE
— ';\ Egg ouTPUT
LOCAL CEHILER FILE$
oUTPUT sostory | | OUTPUT FIDES
N~

FILES N
~ | Computing
Binaries of elements
GEMLCA
jobs

24



P-CRADE

Job / service level file transfer LY
by the workflow manager

0| |1
Grid
infrastructure
2[ |3 '\
Generated by Storage
\ - the portal Elements
LOCAL ] REMOTE
el E v INPUT
FILE _ Pre script ] FILE [1
0 -
R Custom file
vilial 'y +""'-'---—tFéﬁ-STféF _______ -
"~ LOCAL Post suript oTE -
OUTPUT OUTPUT
FILE p5 \_ FILE 3
Generated by
the portal

25



Reminder: grid files in JDL

P-CRADE

(slide from Day 1)

Ifn: logical file name

RB uses File Catalog to find file The file itself is NOT transferred by
location the middleware!

stdoutput = "stdo putioutput grid iles!
InputSandbox = {*/h /jodal/tes

OutputSandbox = {"si, /err.log”, “stdout.lo

Inputbata = “Ifn:/grid/VOname/mydir/testbed0-00019" )

(Nn__Im

Requirements = other.Architectur Higher level tools can tranfer the file
other.OpSys==“LINUX” && ot for you. E.g. P-GRADE

Rank = “other.GlueHostBenchmarkSFUOU™;

Your code does not have to “speak” storage protocols
if it is developed in P-GRADE!

26



P-CRADE

Nézet

Eajl  Szerkesztés

@Vissza v -.\-) @ @ \/_h pKeresés *Kedvencek @ B' »i_; E |_J 'ﬁ

Kedvencek  Eszkizok  Sugd

W | Ugras

Hivatkozasok

Monitor

Select Grid: [SEE-GRID v| View |

Select VO |sesgrid » Fiew|

Grid; SEE-GRID VO seegrid

/

o

>

Sites
Computing Element Storage Element
Site Name CPU Job Space
Total Free Usage Running | Waiting Load Total Available Usage
SEGISO1-PHY-SCL 112 an . 29% 7 0 0% | 226,793 GB | 216,34 GB 5%
BEGISOZ-RCUR 20 20 0% 0 0 0% | 398,456 GB | 396,58 GB 0%
BGO1-IPP £4 18 o 4 0 0% | 609,554 GB [ 473.543 GB |l 22%,
~. 20 16 [ | 20% 1 0 nw | 131,775 GB | 79.957 2 | M 39% ||
\ 3 3 0% 0 0 0% | 566.608 GB | 566,376 GB 0% ||
Gr a hl Cal \ 48 32 [ | 33% 2 c Bl 1o (554647 GB 475767 GE | 14%
p / &0 12 o 4 0 o | 7831768 | 6271 GE | o2
i nter face for 28 28 0% 0 0 0% | 69.709 GB | 69.075 GB 1%
54 24 | T 5 35 I oo | 549.656 GB | 828,387 GE || 3%
B DI I Ser Ver S 01 24 24 0% 0 0 0% | B62.807 GB | 848.675 GB || 29
4 4 0% 0 0 n% | 4566 GB | 2871 B | 37%
/ 35 28 [ | 20% 1 0 n% | 1.335TB | 1.335TB 0% ||
< | -
& rész D Irternet
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P-CRADE

Workflow execution

Main steps

O R wN R

Download proxies

Ciithmit wnrlsflaws
oOuidiliit WUTRKITUVY

Observe workflow progress
If some error occurs correct the graph
Download result

28



 To start your session
on the Grid you must

A PGrade Portal - Microsoft Internet Explorer I
Fail Szetkesztés MNézet  Kedwencek Eszkdzék  Sugd ﬂ' t
e Vissza + J @ @ \_h p Keresés \i‘\? Kedvencek @ Di::{ - .‘:\; E - J ‘3 C rea e a p rOXy
v| Ugrds  Hivatkozasok > Certlflcate On the

Cim @ http: ffhgpartal hpee, szkaki. hu: 7080/ aridsphere/ gridsphererrid=credentialsédavascript=enabled

P-ERADE |

|=- SRADE ¢ Imrtm

ortal server
\xﬁ"}‘) p

=1

» “Certificates” portlet:

SEE-GRID)

o to upload a
proxy into
MyProxy servers

Certificate Manager

Certificate list

Upload pload authentication data to MyProxy server,)

e to download a
proxy from
MyProxy into the
portal server




@ Vissza =

<A PGrade Portal - Microsoft Internet Fxplorer

Fajll Szerkesztés  Mézet  Kedvencek  Esshizdk  Sliod

'J @ @ :;j pKeresés *Kedvencek 6‘3 E::Zv :;,, E J .'3

Cim |@ http:fthgportal hpee,sztaki.hu: 7080 gridsphere/gridsphere?action=doGoDownloadrid=5

P-ERADE]

P-ERADS

Certificates

| portal

Certificate Manager

Download from MyProxy server

Hosthame
Port number

User name (from upload)
Password (from upload)
Proxy parameters:

Lifetime
Comment

Grid association

MyProxy server access detal |§

Y

hostname [cvs. lpds.sztaki hu  * port [7512
_ [seecert [T
login N password N
lifetime (hours) [100] * description
*: Cannot be left empty.
| Download I
Cancel

Message: Fill in the fields for download!

<

|l

© Internet

30



P-CRADE

3 PGrade Portal - Microsoft Internet Explorern

Certificate Manager

Multi-grid portal = Multi-proxy environment

Fajl Sgerkesztés Mézet  Kedvencek  Eszkbzik  3S0gd

@\-‘issza - -J @ @ \J_h pKeresés \‘;/'n'\'{‘Kedvencek @ D};?v :\; E \_J .ﬁ

B

[

Cim @ http:ffhgportal . hpce.sztaki.hu: 7080/ gridsphere/gridspher et action=doMapProxy&rid=5

v| Ugrés | Hivatkozdsok *

P-GRADE

P-ERADE |

\ portal

Certificate

Manager

iy
7

VB
2

%

Certificate list

Set : :
Issuer for Grids Time left [Actions]

DC=0RG,DC=5EE- SEE-
GRID,O=Feople, 0=5ZTAKI,CN=]ozsef 29:50: 24 Details | Set for Grid | Delete |

. GRID
Patvarczki, CM=proxy
C=HU,0=KFKI RMKI CA,GU=5ZTAKI,CN=Patvarczkj HUMNGRID | 99:57:25 Details I Set for Grid | Delete |
Jozsef,CN=proxy

Download | {Dowload certificate from MyBoxy server.)

{(Upload authentication data to MyProxy server.)

Message: Certificate successfully sefffor HUMNGRID,

152

I@ kész

® Internet

Certificate from EGEE CA:
SEE-GRID CEs and SEs

B

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

Certificate from Hungarian CA:
HUNGRID CEs and SEs

31



P-CRADE

Upload

Certificates, proxies: m

Generate and
upload a long

proxy

| have to do this
once, when | use
the portal for the
first time...

certificate

Certificate Private
key




Certificates, proxies with gLite VOs:m

Download
=== g

Proxy, VOMS ext.

Proxy,

< >
/ VOMS ext.
Drnwv\/
| I | U/\yz

| have to do this
every time when |
want to execute
workflows




P-CRADE

Workflow Management
(workflow portlet) w‘

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

* 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 Inlarnet Explorcr
Efll Sgethasztds pézst Eedyencabh  Exhozbk S0a0

Qe - 2 [H B B Dt Fremere €0 (25 5[ B

E= 10 |ﬂ P kapcrtd hpoo setel hu OB 0 ordsphare Jaridsphevataction==d o SubrritRaalyirorkf oW o d=z

‘ FF=ERMRRFRLOOE
[ S LT T =
\ portal
WorkMNow Manager
Vorkflow Editox | Refrech |
¥YorkAowye list
wWoarkflow Stabtus Size [Quota (100 MEM[ Output 1 [ view ] [ Actlon ]
LM_9_DEMGQ_TOTAL submiltbed Eﬂm?;'a 5% (- Oataills abort | attach | Dalata |
20,545
WIE. 2694
Delete all ]
Mlessage:r Workflow successfully submitted. 34




D Workflow Execution
‘ (observation by the workflow portlet)

<=l PGrade Portal - Microsoft Internet Explorer

F&jl Szerkesztés MNézet  Kedvencek Eszkozok  Stigd a
QP viss== - L) |i°] |§] ;j /;_3 ereEss i:’ Kedvencek {62 [-_-_.?f_';v :_f; e 3
Zim |:§| hktp: ffhgportal. hpce szkaki. hu: 7080/ gridspherefaridsphereraction=doShowi orkflowDet ailsgcid=2 v| EY Uarss | Hivatkozasok **
,rERADE — - - ~
"v ¥ I]["'ltal EsmmErEmTE |5 (EE - SRID v
Workflow Manager
Refresh | Back |
Job list
vWorkflow Job |Gridname Hostname Status |[ Logs ][ Output ] [ visualization ]
LM_S_DEMO_ToTAaL submitted - NS Visumalize | a11 || Abor
INIT SEE-GRID | ce0l.grid.acad.bg init - - -
LM_P SEE-GRID | n4o. hpco. sztaki.hu init - - -
LM_P.2 |SEE-GRID | n4d.hpco. sztaki.hu init - - -
LM_= SEE-GRID | grid-ce.ii.edu.mik init - - -
LM_5.2 | SEE-GRID | gridl.irb.hr init - - -
LM_=.2 | SEE-GRID | gridl.netmode. ece. ntua.gr init - - -
LM_S.4 | SEE-GRID | gridl.irb.hr init - - -
LM_=.5 | SEE-GRID | testbhedOOl.grid.ici.ro init - - -
LM_S.6 |HUNGRID | grid109. kflki.hu imit - - -
TIFF HUMGRID | grid109. kfki.hu init - - -
[Message: Workflow details successfully displayved. —
< >
é Kész 8 Internet

initial
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D Workflow Execution

P-CRADE

‘ (observation by the workflow portlet)

=l PGrade Portal - Microsoft Internet Explorer

I E4il  Szerkesztés  Mézet  Kedwencek  Eszkozik  Sigd g

P vissza - (L) |ib] |§] ;j /':\J ereses \3:._/ Kedvencek <) [-_-_.?T_';v :_,; L) 3%

Cimn |:§| http:jfhgportal.hpoe, szkaki.ho: 7020 gridspheref gridsphere? action=doGokoP agetcid=2 V| Ugrés Hivatkozasak >
P-ERPDE = _ -~
"v ¥ |]l]l'tEI| e |S(EE - SEI D)

Workflow Manager
Job list
Workflow Job |Gridname Hostname Status ([ Logs ]|[ CQutput ] [ Visualization ]
LM_9_DEMO_TOTAaL FunAing - P2 ¥isualize | A1l || Abort
IMIT SEE-GRID | ce0l.grid.acad.bg _ - - -
LM_P SEE-GRID | n4o.hpcc.sztaki.hu imit - - -
LM_P.2 | SEE-GRID | n40.hpcc.sztaki.hu imit - - -
LM_= SEE-GRID | grid-ce.ii.edu.mk imit - - -
LM_S.2 | SEE-GRID | gridl.irb.kbr imit - - -
LM_=.2 | SEE-GRID | gridl.netmode.ece.ntua.gr imit - - -
LM_S.4 | SEE-GRID | gridl.irb.br imit - - -
LM_=.5 | SEE-GRIDC | testbed0Ol . grid.ici.ro imit - - -
LM_S.& | HUMGRID | gridio2. kfki.hu init - - -
TIFF HUMGRID | gridio2.kfki.hu init - - -

[Message: Job list refreshed. 3

< >

él Kesz & Internet

initial

36



D Workflow Execution

P-CRADE

‘ (observation by the workflow portlet)

<3 PGrade Portal - Microsoft Internet Explorer

Eajl Szerkeszhés FMézet Kedvencek  Eszkbzdk  Suga 1.;'
@ Wissza - \_J |ﬂ @ -y ;\] /':j Keresés “i'\? Kedwencek G‘ Multirnédia E} [j’; - .,___,\; _J m
Cim |€| http: ffhgportal hpec, szkaki.huo: 7080/ gridspherefgridspheret action=doGotoP agegcid=2 j Ugras | Hivatkozasok **
mywebsearch - | %) Srniley Central @ Screensavers P Cursor Mania
7 N e —— j

Workflow Manager

Refresh | Back |
Job list
Workflow Job |Gridname Hostname Status |[ Logs ]|[ Output ] [ Wisualization ]
LM_9_DEMO_TOTAL Sulnialinle - P Visualize | all1 || Abort
IMIT SEE-GRID | ce0l.grid.acad.bg - - -
LM_FP SEE-GRID | n4o.hpcc.sztaki hu imit - - -
LM_F.2 | SEE-GRID | n40.hpcc.sztaki.hu imit - - -
LM_= SEE-GRID | grid-ce.ii.edu.mk -

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

LM_=.3 | SEE-GRID | gridl.netmode.ece.ntua. gr

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

LM_=.5 | SEE-GRID | testbed001 . grid.ici.ro

LM_S.6& | HUNGRID chemgridz.chemres. hu

TIFF HUMGRID | gridiogs,. kfki.hu imit - - -
Message: Job list refreshed. —

:@ & Internst

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

<N PGrade Portal - Microsoft Internet Explorer

Eajl Szerkeszhés FMézet Kedvencek  Eszkbzdk  Suga 'l.;.

@ Wissza - J |ﬂ @ _;j /':j Keresés “—t{‘:f Kedvencek e‘ Multimédia @ E_j‘: - .,_L__:' _J m

cim |@ http: fthgportal hpee. szkaki. o 7080/ gridspherefgridspherer action=daGatoP agefcid=2 j Ugras | Hivatkozisok **
mywebsearch - | .,'_'J Smiley Central @ Scresnsavers ' Cursor Mania

Workflow Manager

Refresh | Back |
Job list
wWorkflow Job |Gridname Hostname Status |[ Logs | |[ Qutput ] [ “isualization ]
LM_9 DEMO_TOoTAL a8 alallate! - P Visualize | &A1l || Abort
IMNIT SEE-GRIC | ce0l.grid.acad.bg - - -
LM_P | SEE-GRID |n40.hpcc.sztaki.hu Out | - Visualize |

=]
&
-
|

LM_F.2 | SEE-GRID | n40.hpcoc.sztaki.hu Visualize |

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

\i
-]
-
|
|

=]
8
-
|
|

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

LM_3=.3 | SEE-GRID | gridl.netmode.ece.ntua.gr

\i
-]
o
|
|

=]
&
-
1
|

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

LM_=.= | SEE-GHEIL | testhedDO0l grid.ici.ro

\i
-]
-
|
|

5
=

LM_=.& | HUMNGRID | chemgridZ.chemres.hu Out | - -
TIFF HUMGRID grid1loe. kiki.hu - - B
Message: Job list refreshed. —
< | 2
& kész & Internet

initial
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D Workflow Execution

P-CRADE

‘ (observation by the workflow portlet)

< PGrade Portal - Microsoft Internet Explorer

E&il Szerkeszkés Mézek Kedvencek  Eszkozok  Sugo '..u"
@\p‘issza - \‘_‘;,l |ﬂ @ \-_;j ;) Keresés \?_:‘.‘\? Kedvencek e'Multimédia &3 [‘:rj:{' .,____:_'_ _J -I_'P;ID =
Cim |€| http:ffhgportal . hpcc, szkaki, ho: 7080 gridspherefgridsphere? action=doGokoP agegcid=2 j Ugras | Hivatkozasok >
mywebsearch - | %) Smiley Central 8] soreensavers P Cursor Mania
=
Workflow Manager
Job list
vworkflow Job |Gridname Hostname Status |[ Logs ] [ Dutput ] [ wisualization ]
LM_9_DEMO_ToTalL finished Err | [Being zipped.. Visualize | all | _ s
IMNIT SEE-GRID | cedl.grid.acad.bg _ - - -
LM_F SEE-GRID | ng0. hpcoo sztaki.hu _ Out | - Visualize |
LM_P.2 | SEE-GRID | n40.hpcc.sztaki.hu _ Out | - ¥isualize |
LM_S SEE-GRID | grid-ce.ii.edu.mk _ Out | - -
LM_=.2 | SEE-GRID | gridl.irb.hr _ Out | - -
LM_=.2 | SEE-GRID | gridl.netmode.ece.ntua.gr _ Out | - -
LM_S.4 | SEE-GRIC | gridl.irb.hr _ Out | - -
LM_S.5 | SEE-GRID | testbed0o1.grid.icl.ro [fifished | out |- -
LM_S.6 |HUNGRID | cherngrid3.chemres.hu [finishgd|| out | - -
TIFF HUMNGRID Arid1o9. ki hu _ Out | - -
Message: Job list refreshed. —
< ol
B Kész & Internet

initialised
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Trace View Info

workflow / job: LM_9 _DEMO_TOTAL J LM_P

Width: |e0o

LM_SIM_Z ()

nS.hpoo.sztaki.hu

Lhi_SIM_1 (2)

v, . hpoo.sztaki.hu

Eail
LM_SIM_1 (1)

e r3.hpec.sztaki by

L LM_MAIN

Height: |350

LM_SIM_0 (I
ﬂ n3.hpoo.sztaki.hu

nZ.hpoo.sztaki.hu

- The portal
monitors and
3w w2 \SUAlIZES
workflow
pac progress

- The portal
monitors and
visualizes
parallel jobs

(if they are prepared for
Mercury monitor)

v

@ Applet szkaki.trace. client, TraceClientApplet started

® Internst 40




Rescuing a failed workflow 1. &

23 GridSphere Portal - Microsoft Internet Explorer o [m] 4]
File Edit View Favorites Tools  Help | af |

@Back - I\J - @ @ \»_;j ‘pSearch '-z":l'g‘Favorites @ Ezrzv :;, |_J / \
Address I@ http:,l',l'hgportal.hpcc.sz}/ \Qqs_action:doShowWorkﬂow[
\

Ajob failed during [ Read theerror log
wor kflow to know why
execution

/

Refresh | Elackl
ob list
Workflow  Job Gridname Hostname [ Logs ][ Qutput ][ V) [ Action ]
demo-
FERCLE En N/ Al Rescue | Abort | Attach | Delete |
S5ZTAKI-  nO
Countl e hpce.sztaki.hu ﬂl_
SZTAKI- no
Lount? o hpce.sztaki.hu )
chiemgrid3 B
Count3 HUNGRID S
S5ZTAKI-  nO ;
Countd CRID "hpee. sztakl.hu submitted - - -
Message: ‘Workflow details successfully displaved.
July 29, 2005
[ -]
@Done |_|_|_|_|_|° Internet Y
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' '
Rescuing a failed workflow 2. ¥

- T Map thefailed job

\

|

% x|[slele _J o= 80 onto a different
resour ce or

download a new

proxy for it

Don’t touch the
finished jobs!

.

/

~

The execution

can continue
from the point
of failure

e \ /
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P-CRADE

Grade Ponal - Mozilla

. File Edit View Go Bookmarks Toels Window Help

Downloading the results...

| @sam) <o [

»

Qe @ @ |% http:/{fn2.hpcc.sztaki.hu:9080/grids phere/gridsphere? action=doGotoPagedcid=2

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

P-ERADE

| Logout

P-ERADE

Welcome, Nemeth
Csaba

| portal

Workflow

Workflow Manager

Refresh |

Job list
Workflow Job Hostname Status [ Logs ]l[ Qutput] [ Visualization ] [ Action ]
nowcast-final-g_SGE finished v Visualize | All | Subm| Attach | Delete |

cummu(n0.hpcc.sztaki.hu

-- Visualize

delta |n0.hpcc.sztaki.hu

-- Visualize

ready |n0.hpcc.sztaki.hu

- - Visualize |

satel |[n0.hpcc.sztaki.hu

. Opening nowcast_final_g.zip il

visib  |n0.hpcc.sztaki.hu

-- The file "nowcast_final_a.zip" is of tvpe application):c-zip-compressed, and =
Mozilla does not know how to handle this File tvpe. This File is located at:

Message: Job list refreshed.

& lprilmcog

What should Mozilla do with this File?

() Cpen it with the default application

(O Cpenit with | | [ Choose.. .

I@ Save it to disk I

4
W ﬁ Ei | Transferring data from fn2.hpee.sztaki.hu...

[ Always perform this action when handling Files of this type

I (8] 4 I [ Cancel

43



Sharing a successfully finished job

P-CRADE

with other users: GEMLCA repository

/ IVkdir Legacy Code exposed as a Grid Service \
Folder :/../.gemicallegacycodes/midir
Content : i) mkdir binary or link it) config.xmi

” GEMLCA LCID Administration Port /Lega:y dee Interfa:e [bscnptlon Fil € Ca‘]ﬁgxn‘i\

GEMLCA Legacy Code Interface Descripto| | <?Xm version="1.0"?>

|&-2 - A AEII BD-SE -

Legacy code Environment Paramaters: <IDOCTYPE GLCEvironment "mmng.dtd'>
maximumProcessors [1 <GLCEnvironment
executable ILINUX nkdix ic="mkdir" executable="LINUX/mkdir" jobManager="Fork"
x;ﬂ}{l::jt?z;obceSSorS :11 I,na: IIrTllm][ﬂO ||11|| mﬂrTUI'ﬂPIFDCESSCI'S ulu
jobManager [Fork =] maximumProcessors="1" universe="PVM'
id [mkdir >
description I'”ni" nkdir progran <Description>Unix mkdir program</Description>

Set Parame ters

<GLCParameters>

List of legacy code Arguments:
Iname file lorder fixed [inputOutput |man

<Parameter name="-p" friendlyName="Folder to be created"
fixed="No" inputQutput="Input" order="0"
mandatory="No" fileCommandine="Commandiine">

gexp |friend|yName |comme

New argument entry form: <nitialValue> <finitial Value>
name |I-p

o 2 </Parameter>

order [o </GLCParameters>

fixed [Fa =]

inputOutput [Toput =]
mandatory [ta =]
regexp |
friendlyMName |Folder to be creatsd
commandline Yes -

initialvalue |

Add Argument |

@GLCEnvi ronment> j/

GEMLCA

repository




Collaborative grid applications m

Service

Combine services invocation

and your code
in the same workflow!

[nowcast-final_gEdNO] Mode - Edit

Workflow Edit  Options

(& mex|sor w ]

Help

3]

i~ .
i Service
& invocation

0IBIE]
delta

i MPl |2 :
| | ‘
— o DB ;

visil . . :

Job
submission

Service
invocation

Job
submission
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How to get access?

P-CRADE

e P-GRADE Portal service is available: N
— SEE-GRID infrastructure ROl

— Central European VO of EGEE
— GILDA: Training VO of EGEE

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

— US Open Science Grid, TeraGrid

Virtual Organization
for Central Europe

— Economy-Grid, Swiss BioGrid, Bio and NGS
Biomed EGEE VOs, BalticGrid
~ OGF Grid Interoperability Now (GIN) VO =3
TERAGRID

portal.p-grade.hu/index.php?m=5&s=0



Summary and conclusion K- 1T

 P-GRADE Portal hides the complexity of Grid systems
— Globus 2, Globus 4, LCG, gLite
Various components can be integrated into workflows
« Sequential codes

« MPI codes
» Legacy code services (with the GEMLCA-specific version)

 Workflows can be executed as parameter studies
— Storage management
— Generators
— Collectors
e Your code does not have to contain grid specific calls
« Graphical interfaces for
— grid application development
— certificate management
— application execution and monitoring
e Support for collaborative work
— Share workflow components
— Share workflows
e Built by standard portlet APl = customizable to specific needs

a7



Learn once, use everywhere
Develop once, execute anywhere

Questions?

www.portal.p-grade.hu
pgportal@Ipds.sztaki.hu

B
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