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Outline

e Getting started with the UNICORE client
e Constructing jobs in the client

e Integrated application support

e A real-world application




The Intel UNICORE Client

e Graphical interface to UNICORE Grids
e Platform-independent Java application
e Open Source available from UNICORE Forum

[MUNICORE Client
Fill i

e Functionality:

— Job preparation,
monitoring and control

— Complex workflows

— File management

— Certificate handling

— Integrated application

> support
intgl. *°°




History of UNICORE Client Versions

Enhanced
functionality:
version 4
Early prototypes Final version from

devel di First stable Grio oroiect:
eveloped in version 3.0 P Project

UNICORE project 5.0 Build 4

1997 1998 1999 2000 2001 2002 2003 2004

Now: UNICORE 5.1
OpenSource project at
unicore.sourceforge.net




Starting the Client

e Prerequisites: Java = 1.4.2
UNICORE configuration

UNICORE: Information x| directory <.unicore> in
Creating the following directory: C:\Documents and Settings'rraterinLunicore yO ur H 0 M E d i re Cto ry

e Automatically creates an empty keystore and
iImports trusted certificates from ,cert” directory

IMUNICORE: Choose a Pa Define password
for your unicore
keystore file

erify New Password: ’: i
Verify New Password (.unicore/keystore)

Cancel

Define a password for your new keystore.




Getting a Test Certificate

Certificate signing request (CSR)
Information will be used to
generate a test certificate for you.

ﬂImport test certificates

e . Import test certificates” from
”Setti ngS-> KeyStO re Ed ito r“ Commaon Name: * Ralf Ratering

Email: * ralf. rateringi@intal.cam

CA web service
endpoint

[MEnter URL to CA web service

eslCASEY
Cancel

Bruehl
State:
country{shortcut) * (DE




Certificate Web

Services

e Low Security Model for Test Grid Access
e Certificates are imported automatically into Client

e Currently implemented at Research Center Julich:
— Add an identity verification step on server side

‘ A

Request
Trusted
Certificates

Test CA
Certificate

|
Certificate
Signing
Request

Certificate Service

A

User
Certificate




Ready to go? ,Hello Grid World!™

UNICORE Site == Gateway
Typically represents a computing center : E FFE:J:;l —_

Virtual Site == Network Job Supervisor
Typically represents target system

-5 emo user |[Fesource update finished.

1. Execute a simple script on the
UNICORE Test Grid
2. Get back standard output and

standard error

intel.




Behind the Scenes: Authentication

send user certificate

Client g Gateway

_send gateway certificate
User Gateway
SRS establish SSL connection Eepiileate
o s

Trust gateway Trust user
certificate issuer? certificate issuer?




Behind the Scenes: Authorization

Typical

UNICORE == .

Certificate 2 Login B

Login C

Certificate 3 Login D Gateway

Certificate 4

Certificate 5 Login E AJO AJO Certificate==

Test Grid .
User User Certificate SSL Certificate?

User Certificate

User Login 'ﬁ m




Behind the Scenes:
Creation & Submission

|WI Options
echin "Hellolorld™ Scrl pt . Abstract MakePortfolio

Container Job Object

IncarnateFiles

ExecuteScriptTask

K///p—______’,,///

1. Create file with script contents
2. Wrap file in portfolio
3. Execute portfolio as script

——

Job Directory (USpace)
A temporary directory at the
target system where the job will
be executed




Monitoring the Job Status

I Successful: job has finished succesfully

Not successful: job has finished, but a task failed

Bl Executing: Parts of a job are running or queued

I Running: Task is running

Queued: Task is queued at a batch sub system

Pending: Task is waiting for a predecessor to finish

Bl Killed: Task has been killed manually

Held: Task has been held manually

I Ready: Task is ready to be processed by NJS

I Never run: Task was never executed

intel.




The Primes Example

public void breakKey () {
try {
BufferedReader br = new BufferedReader (new FileReader ("primes.txt"));
while (true) {
inputLine = br.readLine () ;
st = new StringTokenizer (inputLine," ");
val = new BigInteger (st.nextToken()) ;
if ( (N.mod(val) .compareTo (BigInteger.ZERO)) == 0) {
p = val;
q N.divide (val) ;

return;

}

} catch (NullPointerException e) {
System.out.println("Done!") ;

} catch (IOException e) {
System.err.println("IO Error:" + e);

}

p = BigInteger.ZERO;

q = BigInteger.ZERO;

ArrBreakKey.java Primes.txt




Demo 1: “Gridify" the Primes Example

ArrBreakKey. java

1. Import java file

v
ArrBreakKey. java

2. Compile java file

ArrBreakKey.class

3. Execute class file
Job Directory
(USpace)

4. Get result in stdout/stderr
intel.




Behind the Scenes: Software

Resources

Command locations

javac 1.4 ¥ | im0 Software Resource (' Comma C omman d Tas k

APPLICATION javac 1.4

Description ,Java Compiler™

INVOCATION [
/usr/local/java/bin/javac

]
END

Executes a software resource,
or command (a binary that will
be imported into the job
directory)

Incarnation Database (IDB)
Application Resources contain
system specific information,
absolute paths, libraries,
environment variables, etc.




Behind the Scenes: Fetching Outcome

Session Directory stdout, stderr

Configurable in User Defaults:
Paths->Scratch Directory stdout, stderr

T
Fetch Outcome

ArrBreakKey. java

J 2. Compile java file —4* stdout, stdess

ArrBreakKey.class

3. Execute class file —~* stdout, stderr

Job Directory (USpace) Files Directory




Demo 2: Steer the Lattice Boltzmann
Simulation

Plugin Task

Sample Panel

Editor

y Job Directory
t file

Lattice-Boltzmann
Simulation Code

A

Export Panel

A

Control Panel

y

sample.gif

control file

output.gif

7

writes

.

reads

"

writes

DEMO




Behind the Scenes: Plug-in Concept

Add your own functionality to the client!
— Heavily used in research projects all over the world
— More than 20 plug-ins already exist

No changes to basic client software needed
Plug-ins are written in Java
Distribution as signed jar archives




Using 3rd Party Plug-ins
e Get plug-in jar file from web-site, email, CD-ROM, etc.
e Store itin client's plug-in directory
e Client will check plug-in signature Import plug-in certificates

from the actions menu in

Is one certificate in the keystore editor
the chain a trusted
entry in the keystore? M Keystore Editor

File Actions
m \ (Keyentries | Trusted certificates || Rejected entries

pallas software development

REJECT Is the signing certificate zj-unicore-ca
a trusted entry in the jarostaw pytlinski

«“

krzysztof henedyczak (1)
?
keYStore . aleksander w. nowifiski

centrum autoryzaci
m icm ca (eurogrid)
é/ pallas test ca certificate
Add signing pallas ca

certificate to michal wronski
k t 5 krzysztofl henedyczak
eystore

o
4

REJECT

[CADocuments and Settingsraterin.unicorelke |




Task Plug-ins

e Add a new type of task to the client GUI
e New task can be integrated into complex jobs
e Application support: CPMD, Fluent, Gaussian, etc.

[ UNICOREpro Client (=]

File | Joh Preparation | Joh Monitoring | Settings | Extensions Help
A d d t a S k | Add Sub Job fif | | Reload Plugins

h— §
—\ . Add Command Keystore Editor...

User Defaults - —_—
. o) 1 - ] Dependencies | Resources Special Settings
Ite I I ST Task Dependencies

Broker Defaults
@ Add Do N Command Defaults
dd Do Repeat W POV-Ray Defaults l}"'

4
ot Jobh Script Defaults i

Settings .

FOW-Ray

item

||| Mirtual Site

| con i - LR [ UNICOREpro: Plugin Info

Currently loaded plugins

info

Arrange Graph




A Task Plug-in: CPMD

e Workflow for Car—ParrineIIo molecular dynamics code

Input: conf_filel

Wavefu nction Geometry
Optimization Optlmlzatlon

Output: stdout stderr
further optimization RESTART. 1 LATEST,

Input: conf_file2 RESTART

¥ ¥
"o R
I |

re-iterate 3 further evaluation .

Visualization




Task Plug-in: CPMD

CPMD Plug-In Task used
in UNICORE workflows

0 Settings Extensions Help

| Pseudopotential Library:

[ Joh Monitaring
o & ovo
@ 57 FZJuelicn 4.0
e [ svi-nus-
& [ t3e-1200 <hJG-
e [ teson-.
o & Fzuelich
¢ 1 e
& S linu =MJS=

6 Bl connnneniie

Execute CPMD

ame: run_wif_optim

fuslocalflib/PP_LIERARY

ibrary Source: Root

Browse library ... |

CPMD wizard assists
in setting up the input
parameters

& CPMD Wizard 2.5.0 [C:\cpmdicpmd_examples\Si64\si64.xml]

_ S

System library

PMD Version: CPMD ¥3.4.1

visualization: [Z] ENERGIES [_] MOWIE

CPMD Editor | Task Options | File Imports | File Exports |

| CPMD Wizard

File Edit

&CPMD

OPFTIMIZE WAVEFUNCTION Edit the CPMD input file

SEMD

&SYSTEM

SYMMETRY

1

CELL

205210 1.0 000000

F31_5G5 KLEINMAN-BYLANDER RAGGIO=1.7
LiAk=P

B4

.oo0 oooo 0000 11

0000 51300 51300 1

51300 0000 54300

- |

1200 1900 annn

CPMD Further | System Main | K-points | Systemfurther | PIMD | Atoms | DFT | Properties |
CPMD Main | Optimization | Molecular Dynamics | Diagonalization | Free Energy | Mixing | Restart/Save |

Atom Types

ki st parts of prmatopoterea

Change masses of atoms ...

O Hormedl @ Kmimman Gylassder Change charge of atoms ...

Martresn cone conroction
ooy VI st
Baryipd | Mewsivion of e code Inge number of generator atoms ...

Assign special movie type ...

Change honds ...

Set initial atomic velocities ...

center of mass

Fix atoms ...

Fix coordinates ...

Ity
Enalty weight factor for

[ Shove

A Lralentina huber's leibniz-rechenzentrum (Irz) id |C:lun\core\jobs\iobzam

| Apply | Reset | Default




A Task Plug-in: CPMD

e Visualize results

£ UNICORE 4.0 build 8

File .ohPreparation .Job Monitoring Settings Extensions Help

| E| E‘ E‘ ﬂ @ Standard Output | Standard Error | Details | Loy | ENERGIES | MOVIE |

EMERGIES file: |C:1unic0reln UtputEMERGIES

[ 1.Job Praparation

Source: | Local - |

Time step: |1 ] | SeCs Start |

File Edit Display VYiew Measure Extras Help

o a6 @ajenx

The enerdies graphs

@ E| t3e-1200 <NJS=
¢ [E3] comd_iob1 [.. -252.3485
@ rur_wi_optim

? @if_okay

-262.34836

-252.34836

ECLASSIC

19 000062622 293.018 -252 4366744521 -252.3489903004 -252.3
20 000063139 292520 -252. 4365299368 -252.3489948630 -252.3

ed Moy 13 13:47:46 CET 2002 [INF] Reading d




Supporting an application at a site

e [nstall the application itself
e Add entry to the Incarnation Database (IDB)

APPLICATION CPMD 3.4.1
Description ,Car Parrinello Molecular Dynamics Code"“
INVOCATION [
export JOBTYPE=8ES;
/usr/mpi/bin/mpiexec —p IAPAR -n $UC_PROCESSORS
/usr/local/bin/cpmd.x $CPMD FILE $PP LIBRARY




Extension Plug-ins

e Add any other functionality
e Resource Broker, Interactive Access, etc.

JPA toolbar

Settings

item

Extensions
menu

Virtual site
toolbar

Plugin info

[ UNICOREpro Client

File .Job Preparation Job Monitoring

Settings || Extensions | Help

[ET=Tosh 2|

o]

1 Job Preparation

| HWeystore| Broker Job Group »
| User Defaurs ot
| Set Identity

Reload P Watch johs v

at selected brokering Vsite

Broker Defaults
Command Default

at preset brokering vsites

{:2 Special Settings |
special DWD LM Job at current Vsies

special DWD LM Job at preset \fsites

[ Job Monitaring

9 £ FLE w4
@ Ij Leander =MJ5=
o Ij Occator <MNJS=

% 1T Fender
o [] fender <nus=

o] ﬁ Gate Europe
& Ij Broker =Brokers
o [ suprEnUM <nJS>
e [ zuse_z1 <nus-

|| virtual site
fender <NJS>

% TI GateUsA
o [ enac_i<ws-
e [ unrac <nus-

[ UNICOREpro: Plugin Info
Currently loaded plugins
-Autoupdate JMC entries
(32001 Pallas GmbH

-Broker Plugin .3
2002-2003 University of Manchester and Fujitsu

-Execute Command Plugin 1.1
(CA2NN2? Pallas GrmhH

Close

Arrange Graph

.~ ralf ratering lJo b not saved yet,




An Extension Plug-in: Resource Broker

e Specify resource requests in your job

e Submit it to a broker site
e Get back offers from broker

File Job Prep: Job Monitoring  Settings Extensions Help

Name

ickets in detail

The tickets contain the following:

"urugrid user: kaukz
start]|| [ @ 2 @ || Bin




Existing Plug-Ins (incomplete)

CPMD (FZ Jiilich) e Resource Broker
Gaussian (ICM Warsaw) (University of Manchester)

Amber (ICM Warsaw) Interactive Access
Visualizer (ICM Warsaw) (Parallab Norway)
SQL Database Access (ICM Billing (T-Systems

yrarsaw) Germany)
PDB Search (ICM Warsaw) T :
Application Coupling

Nastran (University of Karlsruhe) (IDRIS France)
Fluent (University of Karlsruhe) _

Star-CD (University of Karlsruhe) ° ngslg\}vn)ﬁaller (ICM
Dyna 3D (T-Systems Germany) Auto Undate (Pall
Local Weather Model (DWD) GlrJn%H)p ate (Pallas
POV-Ray (Pallas GmbH)

5.
v




Using File Tasks

e lmport Task

|

Storage Server Storage Server




How to specify resource requests?

e Tasks can have resource sets containing requests
e If not resource set is attached, default resources are used
e Resource sets can be edited, loaded and saved

e If a resource request does not match resources available
at a site, the client displays an error

Resource Set 1

TransferBackground
o) SubJoh
(= CopyFile

o Renderlmane ReSOU rce Set 2




Demo 3: Run a multi site job

1. Use the primes example
2. Compile the source file on one virtual site

3. Transfer the resulting class file to a sub
job running at a different virtual site

4. Execute the class file in the sub job

DEMO >

-30-




Behind the Scenes: Authorization

SSL Certificate
== Trusted NJS?

Gateway
AJO
AJO

User

User Login




Complex Workflow: Control Tasks

Return Code Test

Repeat Until: return code not equal - |
Do Repeat Loop - disabled

return code equals
Task: return code not equal
successiul

r not successful
* If Then Else File Test

Repeat until: | file exists -

III Do N Loop Location:

Filename:

ile is writahle

ile is executable
= Hold Task Time Test
Repeat Until: | execution time after ™

Time (ht } disabled
ime {hh:mm:ss): ; :
execution time after

Date (mmiddiaansg:  |12/0372003 [_| Today

UTC Time: 15:43:03 12/03:2003




Demo 4: Test the return code in a loop

import java.util.Random;
public class Application {
public static void main(String[] args) {

Random rnd = new Random(System.currentTimeMillis()) ;
double random = rnd.nextDouble() ;
System.out.println ("RANDOM: " + random) ;
int exitCode = (int) (5*random) ;
System.out.println ("EXIT CODE: " + exitCode) ;

System.exit (exitCode) ;

Repeat execution until it
fails with a exit code 2!

intel.




Behind the Scenes: Ignore Failure

e UNICORE jobs stop execution when a task fails

e Sometimes Task failure is acceptable
— If and DoRepeat conditions
— Tasks that try to use restart files
— Whenever you do not care about task success

e Set ,Ignore Failure” flag on Task

P DoRepeatlob [16:21:45 0841 352003]

compile %—
urmpie ~ .., ¥ lgnore task failure
'-' IoFHepea

Right Mouse Click in
Dependency Editor




Loops: Accessing the iteration counter

e |teration variable: $uc_ITERATION COUNTS

e Lives on server side

e Supported Iin
— Script Tasks
— File Tasks
— Re-direction of stdout/stderr

e Nested loops: iteration numbers are separated
by, *, eqg.,2 3"

e Caution: counter will not be propagated to sub
jobs

intel.




Integrated Application Example: POV-Ray

Scene Description

#include "colors.inc"

#include "shapes.inc" C O m m a n d
— Line

location <50.0, 55.0, -75.0>

direction z Pa ramete rs
}
plane {y, 0.0 texture {pigment {RichBlue }}}

object { WineGlass translate -x*12.15} I n CI u de

light source { <10.0,50.0,35.0> colour White } F-
iles

ge from P ibution

Input Files L|br13r|es

POV-Ray
Output Image Application

Job Directory (USpace) Remote File System (XSpace)




Demo 5: Hold and release a job

1. Render Background
mage

. Hold Job to check
mage

3. Manually Resume
Job Execution

4. Render Final Image

DEMO




Job Monitor Actions

Get new status for
a site, job or task
‘o Refresh

Remove job from server. ® Get stdout, stderr and
Deletes local and remote 4 Fetch Output exported files of a job

temporary directories
[ Remove

Abort Job

Hold job execution Hold Joh

Resume a job that was Resume Job
held by a ,,Hold Job* 3 Copy
action or a Hold task

. . Show Dependencies
Show dependencies of job '
Show Resources
Show resources for task

intel.

Copy a job from the job monitor.
The job can be pasted into the
job preparation tree and re-run
e.g. with different parameters




Caching Resource Information

e Client works on cached resource information
— UNICORE Sites, Virtual Sites, available resources

e Resource cache will be updated on...
— ... Startup
— ... refresh on ,Job Monitoring” tree node

M UNICORE Client <0Offline Mode

. C I i e nt u S e S Ca C h e d File | Job Preparation Job Monttoring Settings

. . . . (% New Job Cti-N | & :
information in offline mode [ErETEEE——E E
[ Save Job As...




Accessing other UNICORE Sites

Job Monitor Root

Performing a ,Refresh” on this
nOde W|” reload UNICORE SlteS |_j doh r|,|1|:|r|i’[|:|rir|g

UNICORE Sites

will be read from an XML file
Can be a URL on the web
- Ij fender =MJS=
Virtual Sites 9 T Gate Europe
are configured at the 7 |8l Broker <Broker>
UN|CORE Site z SLUFREMLIM =MNJI5=

Zuse 1 =mJS=

[MUNICORE: User Defaults

URL({s) for UNICORE Site Server:

Certificate Revocation List:

Proxy Server Address: Port: (10380 OnJOff:

No proxy for:




Configuration: Using Different Identities

[AUNICOREpro: Set Identity

( Virtual Sites | UNICORE Sites |

[AKeystore Editor UNICORE Site: | <all> -

File Actions

[ Keyentries | Trusted certificates | Rejected entries |
ralf ratering(Default)

FLE 4
ralf ratering's leibniz-rechenzentrum id

Ferider Mo

Remove Details
Set as Default
Export Public Key Change Alias

- [ expert mode
Key entries: Who am I?
Cancel

Using different identities




Browsing Remote File Systems

e Remote File Chooser

— Used in Script Task, Command Task, for File
Imports, Exports, etc.

NICORE: Open file

Select virtual site

Location: | Humpty <NJS>

@ = Home
o &= kde
& .ssh
& Cetificates
@ = Gateway_4.0
O = NJ5_4.0
@ = T3I_4.0
@ = hin
e = tsi
conf
docs
conf_hidoran
conf_hroker
conf_fzjuudhb
conf_test
@ A tsi_cantrib
@ = conf_turtok
& test_id_changing
linux_phs2
linux_test
phe_tsi
linux_phs
conf_humpty
conf_hurmpty.old
© = UUDE_4.0

- or ,Local”

e
1252003

[ Xauthority
% bash_histary
[ .bash_logout
[ .hash_profile
.hashrc
[% emacs
gtkre
kde
.mailcap
% mimetypes
povray.cont
.ssh
Aiminfo
[% zshre
3 Zhumpty_Cerificates tar
[ Zhumpty_Gateway_4.0 tar
[ 2humpty_MNJS_4.0.tar
[% 2humpty_TSI_4.0.tar
[ Zhumpty_UUDE_4.0tar
i I:Q:k Zhumpty_JUDB_4.0_installtar
§§ D& Zhumpty_software_resource.tar
|2 Certificates
|2 Gateway_4.0

= hilc 4

15 KB
1KB
1KB
1KB
1kB
1KB
kB
1KB
1kEB
1KB
kB

8 KB
1kEB
154 KB
1270 KB
13784 KB
5632 KB
82 KB
41 KB
687 KB
kB

5 KRB

=

File
File
File
File
File
File
Directony
File
File
File
Directony
File
File
File
File
File
File
File
File
File
Directory
Directory

= 4

18:42:50 120252002
14:26:36 091872002
14:26:36 0911872003
14:26:36 0911872003
15:07:27 052212002
17:44:584 0872072002
11:02:53 102172003
17:26:34 1002372003
17:26:34 1042372003
16:12:37 1200272002
14:50:28 11/0472003
13:34:28 120372003
06:14:44 1142872002
17:01:17 1062372002
17:01:18 1062372003
17:01:26 102372003
17:01:27 1042372003
17:01:27 1062372002
17:01:27 1062372003
16:06:12 11/0472003
18:85:23 11/26/2003
1220014 1002472002

AZ.a4-nE 4 inoeanna

Filter: | All files

w7 Refresh

:|Objects: 33

0K I | Cancel

CORE: User Defaults

User Interface rLugging Settings |

General r Paths r System Settings

Load/Store jobs in XML format [l
Automatically download exported files  [v]
Show detailed job status [
Preempitive file chooser mode

Socket timeout {ms)

Preemptive file
chooser mode will
enhance performance
on fast file systems




The Client Log

e ,clientlog.txt" or ,clientlog.xml"
e Used by developers to figure out problems

User Defaults->Paths: JLLIEIEEULY

User Defaults->Logging Settings: |

Logging Format:

Enable under Windows,
when no console is used

intel.




Starting the client re-visited

e client.jar in lib directory

— start with .exe (Windows) or run script (Unix/Linux)
— or: ,java —-jar client.jar"

e Command line options

— Choose an alternative configuration directory:
= -Dcom.pallas.unicore.configpath=<mypath>

— Enable the security manager:

= -Dcom.pallas.unicore.security.manager

— Enable SOCKS proxy:

= -DsocksProxyHost=“"socks-proxy.isw.intel.com"
"= -DsocksProxyPort="1080"

intel.




A real world Enterprise application:
UNICORE inside Intel

e Software testing at Parallel and
Distributed Solutions Division (PDSD)

— Windows TSI port on server side
— Complex existing testing environment

version x
INNL system MPICH < version y

CGSL system /

KSL system

MPICH2

1. Build with parameters
2. Run with parameters

. 3. Getresultfiles
intel.




Intel PDSD Grid

Lt
.H 'F &L > :‘. L - I :I I i i
c] 1]

ig | 4 Node
4 Node . ik Xeon™ Cluster
Xeon™ Cluster he i

4 Node

Xeon™ Cluster

Xeon™ Cluster

4 x ltanium® 2

e UNICORE makes testing different versions
il'ltel. on distributed systems a lot easier




| essons learned...

e Security is negligible within intranet
— Systems are protected by firewall

e Firewalls in the Intranet are a problem

— Administrators have to open ports for every new
NJS to the Gateways

e Users come and go
— Managing user database and logins too complex

e Solutions
— Open port range in firewalls
— All testers use the same user certificate!!!

intel.




Summary

e Intel UNICORE Client offers an intuitive user
interface to UNICORE Grids

e Client can be downloaded as Open Source at
unicore.sourceforge.net

e Client functionality can be extended through
plug-in interface

intel.




