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Design Principles

Target: wide range of users with varying expertise
Intuitive yet powerful

Both graphical and commandline clients
Extensible and maintainable

Ease of application integration

Many Supported Operating Systems:
» UNIXes, Windows 2000/XP, (MacOS X)
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Different Approaches

» UNICORE commandline client (UCC)

» Execution of jobs and workflows, file movements,
administrative tasks

» Java based, extensible through Groovy scripts
» High Level API (HILA)

» Application client
» Single application run
» Lightweight & easy to use
» Eclipse-based rich client Eﬁﬁigﬂfn:;‘t’%éa;"gmg
» Workflow editing & monitoring => extensible through
» File transfers via drag & drop GridBeans (application GULs)
» Administrative extensions

» Web portal client
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UNICORE Commandline Client

» Run jobs, get status, get output, transfer files
» Administrative use : list jobs, clean up, etc.
» Extensible: add commands

UCC

@ Veedbil g Ve =N (e =N
Fle Edit Miew Scollback  Bookmarks  Settings  Help
UCC wversion 1.1.2 [a)
Usage: ucc <command> [OPTIONS] <args=>
The following commands are available:
copy-file - copy remote files
get-status - get job status
cOm-submit - submit a workflow to Chemomentum ]
wsrf - perform a WSRF operation
cOm-trace - trace info on a workflow in Chemomentum
c9m-get-file - get remote files
resolve - resolve remote location
list-jobs - list your jobs
batch - run ucc on a set of files
get-output - get output files
get-file - get remote files
abort-job - abort a job
run - run a job through UNICORE 6
put-file - puts a local file to a remote server
list-sites - list remote sites
list-applications - lists applications on target systems
1s - list a storage
connect - connect to UNICORE
copy-Tile-status - check status of a copy-file
c9m-system-info - Checks the availability of services.
cIm-workflow-info - lists info on workflows in Chemomentum
run-groovy - run a Groovy script
Enter 'ucc <command> -h' for help on a particular command.
bdemuth@ZAM342:~/ucc-1.1.2% ucc connect m
You can access 2 target system(s). 3
|E/_mc—1.1.z.mc
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UCC: Preferences

» Set keystore and passphrase

» Enter Registry URL

» Select default output directory for files

» For convenience: options (e.g. --verbose, --recursive)

@ orgrChemomentumyncprbulder Basicesi =Y e =
File Edit \iew Scollback Bookmarks  Seitings  Help

# passphrase for the keystore A
passwo rd=xxxxxxxxx]j

# URL of the UNICORE Registry to use
registry=https://zamd46l.zam.kfa-juelich.de:9130/REGISTRY/services/Registry?res=default registry

# default output directory for files
output=/tmp

<>

E‘ org.chemomentum. rop. builder basic : vi
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UCC: Job definitions

{

ApplicationName: POVRay, ApplicationVersion: "3.5",

Environment: ['OUTPUT_FORMAT=PNG",

"SOURCE-=input.pov",
"TARGET=output.png",
"WIDTH=320",
"HEIGHT=200" ],

Imports: [{
File: “scene_file“,
To: “input.pov®}],

Exports: [{
File: "output.png",
To: "output.png"}],
}

Migrations-Workshop, 29.10.2008, Langen

6

#) JOLICH

FORSCHUNGSZENTRUM



UCC: Additional features

» Chemomentum workflow extension
» Submisson
» Monitoring / Tracing
» Logical filenames
» Service check
» Batch mode
» Submit all jobs in a designated directory
» Follow mode
» XMLSpaces based matchmaking
» Common Information Service (CIS) extension
» Query
» Add, remove & list information providers

Migrations-Workshop, 29.10.2008, Langen

RRRRRRRRRRRRRRRR



High Level API (HIiLA)

» JAVA API for programming own clients

» Very abstract
» Easy to understand
» Implementations for UNICORE 5 and 6
» Access not as fine grained as with UNICORE 6 specific clients

» Model: resources interconnected by links

List<Site> sites = grid.getAllSites();
for (Site site : sites)

{

System.out.printin( site + " " + site.ok() );

}
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Application Client

» Supports multiple Grids/Registries at the same time

» Lists all target systems in selected Registry

» Lists all jobs at a selected target system

» Job definition and outcome visualization through GridBeans

File Settings Help

Target Systems | Script | Job Outcome | Files |

Registries B lok Marne Application State Submission Tirne

Eﬁﬁ localhost | s|=eript Baszh shell-2.1.1& SUCCESSFUL 01092007 22:08:29
SCrip Bash shell-3.1.1¢ SUCCESSFUL 01052007 22:08:30
dlscrip Bash shell-2.1.16 SUCCESSFUL 01092007 22:08:32
Scrip Bash shell-3.1.1& SUCCESSFUL 01052007 22:08:33

Target System

DEMO-SITE

Workflow_DEMO-SITE

demo user|GeIIing inbs from DEMO-S1TE finished Running Threads: 0
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GridBeans: Script

GPE Client 1.4:2 - Script™

File Settings Help
|/Target51fstems rSEript rJuh Outcome rFiles |

Script Input |
MName: |Script |Command line options:| |

Tvpe: [pach shell 3.1.16 |7|Envirunment variables: | |

File Edit

hostrname
hoami

File: fhomey/schuller/ Too.txt

Runtime Options r Resources r Output Files

Run in debug mode [ | Run with profiling

[ ] Run with timing Yerbose execution

demo user|Setting jobs from DEMO-5ITE finished Running Threads: O
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GridBeans: KoDaVis

Eile Settings Help
TargelL Sysiems KoDaVis | Job Outcome
KoDaVis Input Performance |

Visualization Pil“im?ltts
Visualization nickname:
Isotrop:

Running Sessions

Use Reservation

Retresh
Session info

1estlz3

Mame
testl22

Mewy Session

Session na g
Date:
Start time:
Duration:
dfn-verein id von sonja Iuhliluua;'."e‘.llng Jobs i

== =]

Files Elle  Tels Opbons
client 1 Duatanat
Chamaeriste L

JShome fdaminifprod/phosphorus finstall flsotrop

Wisi

mF—_—

File Settings Heip
| Target Systems KoDaVis Jobk Qutcome Files |
KoDaVis Input Performance ;

| testl23

Parameters
Folling intervall: |5, 000
Plot values: Average

Data Performance Collaboration Performance

x® use
Performance for Lestl123 uNlc#RE
40 rrr=r T T T T T T T T
L | | | | | | | | | | ]
20— gl =4
g I i
S 20
fir -
10— || |
g i J | I . L I\ Lo, L |
10 11 1z 1z 14 15 16 17 18 19 20 22 2 24 29 20
Timesteps
dffi-verein id von sonja habbinga [Getting jobs fram Phosphorus_FZ) finished [ Running Threads: 0
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Rich Client

K3 UNTCOHRE RichiClhient =R
File Edit Window Help

..: TraceGraph 2 Input for POWRayl Grid Browser = B || L} *PovraylLoop.flow L [ submitted PovraylL... = — 8
A e
2 @ & ||[=Teools » =
=|| [¥ Select L]
Workflow Engine .4 = Structures
? . Service — I Start
3 = as
Statem...
G While- <
D Loop
L= "ariables -
iU Declaration =
B . I } ,_,f Modifier lteration: 4
nishedlab (2finished]ob (2] P
Edabmit (3] |Eubmit (2] = Transitions =
“rFF:?-:‘i:m 'rarFEtt_*?z:m L ||| Control Flow WhileSplitl
= === | = Applications # L
r—— P I~ Mvhile
POVWRay
: Output for Job POWVRa... 3 Keystore Log Monitor| = B w35 ,f"

Script w2.0 ’ .
Filename: | | Whllel_lteratlo:j_(:ounter-\: 6

[»

POWRawl

{

Images | Stdout | Stderr |Log

Downloading outcome.. . space...
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Rich Client: Why Eclipse?

» Pros:
» Well-known and maintained framework
» Integrates nicely with different platforms
» Proven technology
» Powerful
» Very extensible: “Everything is a plugin!”
» Our plugins can interact with other Eclipse-based tools
» Provides a sophisticated update mechanism
» Cons:
» GridBeans are based on Swing => Integration challenging
» Hard to test on all different platforms
» Big download size (~65 MB)
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Rich Client vs. UNICORE 5 Client:

Main differences
» Based on Eclipse
» GUI is more flexible (drag & drop of views)
» Perspectives
» Workspace concept (e.g. import/export workflows)
» Less effort for developers
» More extensible
» Grid Browser is not UNICORE specific
» Workflow Editor supports multiple workflow engines
» Many additional extension points (e.g. OGSA-DAI extension)
» New workflow editor
» Shows the whole workflow graph
» Subgraphs can be hidden
» Allows for zooming and printing workflow Graphs
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Rich Client: Grid Browser

» Grid displayed as a tree — similar to a file browser

» Used for monitoring and performing actions on the Grid
» Predefined and configurable filters
» Details view provides information about services

+ (@ CGrid
~ “Z UMICORE testbed
- | Workflow engine at ormiiei.zam. kfa-juelich.de
P PovraylLoop_submitted_at_2008-10-27_13-17-34
=i Alpha-Site

=i Bravo-Site
Global storage at omiiei.zam.kfa-juelich.de

i Details 22

= O | d Keystore |# Truststore 2 |#k Used Credentials | & Log Monitor =08
&a show~ @ @ 4 = (&
O All Services distinguished name walig

® Execution Services and Storages ir ca grid - g0 CN=DFN-/erein Server CA Grid - GO1, OU=DFI 200

Workflows »
Workflow Services >
Files »
Target Systems >
|obs 3
]
=0

Value

FovTay (WSS g,y

Key

JAVAC (Version 5.0)
JAVA (Version 5.0)
ECHO (\Version 1.0)
Installed Applications COMMAND (Wersion 1.0)
Bash shell (\ersion 3.1.16)
C shell (\Version £.14.00)

-

Details |Low Level Information |

refreshing &

pilot ca OU=ICM, O=Warsaw University, CN=Chemom 201

EMAILADDRESS =projects-ca@fz-juelich.de, CN= 201

¢ Userdefined Job Filter
All Jobs
O Jobs with undefined status
O Ready Jobs
O Queued Jobs
O Running Jobs
O Successful Jobs
O Failed Jobs
O Jobs during stage-in
O Jobs during stage-out
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Rich Client: Security Setup

» Keystore view: manage your private keys

» Truststore view: Who can you trust?

» Conclusion: fully fledged keystore editor in Eclipse
» Default credentials vs. site specific credentials

# Grid Browser Keystore 22 #: Log Monitor © @ 4 v ®E [dds~0
= show~= defau alias issued for issued by valid to
~ (@ Grid c9m-test-servorch c9m-test-servorch fake ca for testing only 2008-12-31 12:00
== UNICORE testbed demo user demo user fake ca for tesi_)_\r%;.o.rt 1’6‘;‘;(;; aaaean
— s Internal testbed X bastian dernuth pro bastian demuth fzj-projects-ca © Rermove key
Workflow engine at zam461.zam kfa-juelich.de com fzj vsite com fz vsite chermmomentur | oy details. .
b =i FZ-STORAGE Xnjs xnjs-testbed.chemc chemomentur . Change alias...
= zam461.zam. kfa-juelich.de:9130/F ZVSITEL bastian demuth bastian demuth chermomentur & Export public key

Global storage at zam461.zam kfa-juelich.de = Change keystore password

o Generate certificate request

O [«

Details

sed Credentials 52 ®@ e ~"
o Import reply from the CA

Truststore &2 @ @ 4 2 &0

]

site certificate

[@ https://testbed.chernomentum.org:8080/GLOBAL/s [ bastian demuth

= = commaon name distinguished name valid to

= https;”’lzam%l'Zam'kfa'jue”Ch'de:ngO’JREG'STR\“f 2 C=6ET dfn-verein server ca grid - g0 CN=DFN-Verein Server CA Grid - GO1, OU=DFI 2009-07-07 04:56

|6 https:/fomiiei. zam . kfajuelich.de:6000/Alpha-Site/se [&] bastian demuth proje e o OU=ICM, O=Warsaw University, CN=Chemom 2010-01-01 12:00
fzj-projects-ca EMAILADDRESS =projects-ca@fz-juelich.de, CN= 2013-12-01 09:01

refreshing m &
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Rich Client: Workflow Editor

» Graphical programming (drag & drop, jobs, loops, etc.)
» Workflow variables

» Zoomable, printable, automatic layouting, undo

» Highly extensible (e.g. new subgraphs)

= B L *PovraylLoop.flow & =08
(= * - E
s i Ef;oclnls @ Team 14 ]
ft - )
Se ¢ Compare With  »
[= Structures * .
»
Name: POYRay1 | (e IF-Statement / Replace With ||
Width: 320 | Height 200 | Anti Aliasing: [0.5] - *® Delete
[v] Animate Initial Frame: 0 Final Frame: 5 “,_.;’ gl ) Iteratian: Export
g Layout Diagram
= \ariables *
— - WhileSplitl
Initial Clock: s} Final Clock: 2.0 fa- \:'Declaratlon L Print
¢ Modifier
—I Options Source File | Info | Imports | Exports | “ariables | Select Resource _|) (= Transitions * T Itermo"!munte” Rename
Save
E Properties = k2 ¥ =0 Control Flow f‘ ~
_ (= Applications ~ # Select Al
Property alue Script v2.0
+ Declared variables POVRayl Submit Workflow
) .  POVRay v3.5 "
~ Whilel_lteration_Counter - '
Initial value 1
Narme While1_lteration_Counter - 4 Zoom In
ol < Zoom Out =]
Input Methods  »
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Rich Client: Monitoring & Tracing

» Workflows monitored during execution (small status icons)

» Live tracing of messages with time stamps
» Where did my jobs go?

-_—
..:TraceGraph b 2 & & < 8| LfPovraylLoop.flow .| submitted Povrayloop.flow 2
A

(] = Tools *
o Iy Select
Workflow Engine

- .I't
Callback = Structures £ / (v}

|| gy [FStatement
If
e While-Loop
o
= Variables -
i Y Declaration S
i e
Service ¢ Modifier wg
Orch o = Transitions * i
Contraol Flow While1_lteration_Counter = &
— —— . = Applications * J
|'|'II ishedjob (1) |'h| ishedjob (1) | 8, POVRay v3.5 a
sdbmit (2) Submit (1) i
,/M"' | TR Script v2.0
Target System Target System
= ==

Migrations-Workshop, 29.10.2008, Langen

18

#) JOLICH

FORSCHUNGSZENTRUM



» Additional Eclipse plugin
» Contact an XUUDB remotely and change user data
» Add/remove users, change login, groups, certificate
» Strong security: XUUDB has to trust the admin's certificate

Grid Cormponent 1D
FZJWVSITEL
FZJVSITEL
FZJWVSITEL
FZJVSITEL
FZJWVSITEL
FZJVSITEL
FZJWVSITEL
FZJWVSITEL
FZJWVSITEL
FZJWVSITEL
FZJVSITEL
FZJVSITEL
FZJWVSITEL

DDDDDDDD DD D DE

20M of 28M o
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Role Login

admin c9m-user
user c9m-user
user c9m-user
user c9m-user
user c9m-user
user cS9m-user
user c9m-user
user cS9m-user
user c9m-user
user c9m-user
user c9m-user
user c9m-user
user c9m-user

Projects

Rich Client: User Administration

Certificate
not loaded from local file

C=EE, ST=Tartu, L=Tartu, O=University of Tartu, OU=Chair of Molecular Technelogy, CN==Sulev Sild
C=DE, ST=Sachsen, L=Dresden, O=TU Dresden, CN=Robert Schéne, EMAILADDRESS =robert.schc
C=CH, ST=Zurich, L=Polish, O=UZH, OU=0C|, CN=Lukasz Miraslaw, EMAILADDRESS =miroslaw@c
EMAILADDRESS=b.schuller@fz-juelich.de, C=DE, ST=NRW, L=|uelich, O=FZ], OU=VSGC, CN=FZ) C| |
EMAILADDRESS=b.schuller@fz-juelich.de, C=DE, ST=NRW, L=|uelich, O=FZ], OU=ZAM, CN=Bernd
C=PL, ST=Mazowieckie, L=Warszawa, O=UW, OU=ICM, CN=Piotr Bala, EMAILADDRESS =bala@icn
C=EE, ST=Tartumaa, L=Tartu, O=University of Tartu, CU=Department of Chemistry, CN=Uko Mar:i
EMAILADDRESS=kura@unigrids.icm.edu.pl, CN=kura, OU=ICM, O=UW, L=Warszawa, ST=Mazowit
EMAILADDRESS=hartmut.mix@tu-dresden.de, CN=Hartmut Mix, OU=7ZIH, O=Technische Universit
C=DE, ST=5axony, L=Dresden, O=TU-Dresden, OU=7IH, CN=Katharina Rasch, EMAILADDRESS =}
C=PL, ST=Kujawsko-Pomorskie, L=Torun, O=UJW, OU=ICM, CN=[Krzysztof Benedyczak, EMAILADDF
C=CH, L="2urich, O=University of Zurich, OU=0C|, CN=nadya, EMAILADDRESS =nadya@oci.uzh.ch |[<]
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Rich Client: Preferences

» Re-use the preference dialog of Eclipse
» Add some UNICORE specific settings

Praf‘:r‘:r:s‘::‘:—@w
type filter text UNICORE (Ehd
i Grid Browser 22 =g g —H
b General Preferences for the UNICORE rich client framework.
% | s: show~ b Install/Update Grid Expertise Level:
- (@ Grid b Remote Systems @® beginner () advanced (O expert
@ UNICORE testbed b Team Keystore file: |fhomefbdemuthftestjks] [ Browse... l
v qawINternal testbed UMICORE
v Default File transfer protocol: [OGSA Random Access BytelO = l
Workflow engine at zam4&1.zam. kfa-juelich.de Applications
I =i FZ-STORAGE Grid Browser
=i zam461.zam kfajuelich.de:9130/FZV/SITEL
Global storage at zam461.zam. kfa-juelich.de ~
Details |4 Used Credentials 2 ©@ @ ¥ =08
site certificate =08
[ https://testbed.chemomentum.org: 8080/GLOBAL/s [ bastian demuth
& https://zam461.zam kfa-juelich.de:9130/REGISTRY/ [& bastian demuth
[l https:/fomilei.zam.kfa-juelich.de:6000/Alpha-Site/se [& bastian demuth proje
[Restore Qefaults] [ Apply ]
D) | ok || cancel |
refreshing m &
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Thank you!

UNIC4é#RE

Downloads, documentation, tutorials, mailing lists, community
links, and more:
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http://www.unicore.eu/
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