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GridNexus

» Workflow construction and execution
* “Drag and Drop” environment

* Generic Grid and Web service clients
 OGSA-DAI support

» Separation of GUI from execution

January 21, 2005 GridNexus and JXPL



GUI Features

» Based on Ptolemy Il

« XML configuration makes it easy to offer
specialized tools sets

« Composite models let you bundle complex
structures inside a single graphical unit
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http://ptolemy.eecs.berkeley.edu/ptolemyII
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Simple Example Evaluated

Rational

[> "17/157"

Multiplication

x|

Power

£ 237 )

JplDisplay

=

Rational2

£ 4353

F8 .Simple Model. JxpDisplay
File Help

jxpl:rational numerator=

"SE02970540351652624994528172012585964691623762530777545225553751207704629750558594
53233056655351861089829523185356193448882285762725180226145224017236721138833147331
9266127373696313800400925%063120118181256842145948562717977821172220355326822964135
6429453849507459327419488%414735433444500566895444835133032447792458167386301398060
008365786293252773564909164872656471254217286199142401455931343351142531600649050355
09992999437162324714079277647264628004371635960014013880761696819703961997593620149
921998673562995222044701395949244623010430555131829922506530402413559485858702487433
10828557993351826751333383025460153720122563437946900901442823131361096308237758693
2754931099684411"

denoninator=
"12066953430041699905841105466008551180147801954801007593383194166086201L517649507563
6406007085595550903120916225467165844886807826812005950948611667166201305871605375873
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XML Configuration

| utilties

E  Hierarchical tool library
O o

O] « Easy to customize

[] pecimal
— Property .
Stwstomers « Structure determined by XML
=] _1 math . ] .
=i configuration files
Arthmetic
[+] addition
E Subtraction
[x] Muttiplication
[=] pivision
Modulo
+ | trigonotnetric
+ | math
= Y grid
PP WS Cliert
PP GS Cliert
|:E GridExec
|:E LocalExec
# | ogsadai
+ ] filelo
+ | hio

+ | chemistry
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Composites

Workflows can be complicated

Complex structures can be stored in a
Composite object which appears as a
single module in other workflows.

Composites can be stored in the user
library
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Composites
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Generic Service Clients

« \Web Service
— Provide URL of WSDL

» Grid Service
— Provide factory URL and port type class

* Simple input and output types

January 21, 2005 GridNexus and JXPL

10



Dynamic Configuration of Web
Service Client

# ] sources
= Y transformers
+ | basic
| math .
= 4 grid ' :
Db | WS Client pservice
PP GS Client f lcon Mot Set i
[ GricExec | >
l:| LocalExec
+ | ogsadai

*Drag WSClient into work area
*No 1nput port
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Dynamic Configuration of Web
Service Client

WS Client i
lcon Not Set
hwsdl

Edit parameters for WS Client @

i,

'r\?) columnwidth: 100

wadiUrl: Af bear uncw edu:S080/axisMyMath jwes Pwesd™

| Commit || Add J l Remove I[Edit Stylesl[ Help I [ Cancel J

Enter WSDL URL

January 21, 2005 GridNexus and JXPL



Dynamic Configuration of Web

January 21, 2005

Service Client

Cu st

UNCW MyMath Web Senvice
> isEven
> squared p v JpiDisplay

*WSDL retrieved and parsed
Input ports and labels created
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Dynamic Configuration of Grid
Service Client

GS Client

Icon Not Set  prvice

*Drag GSClient into work area
*No 1nput port
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Dynamic Configuration of Grid

Service Client

 Enter:
— factory URL x

. . o columnWwidth: g0
—_— S e rVI Ce I n Sta n Ce © factoryUik w.edu; 3080/ ngsafservices, uncwCounter/Mathservce”
instanceMame:
stubClass: bs.MathService. bindings. Mathserices0APBindingstubn"
. Stu b CI ass name isr;tceur:;ceTWE: 'E}ncWCDunter.stut:us.MathSer“uficE.MathPDr‘tTwE"

—_— Inte rface type Commit || Add H Remove ||Edi15w|es || Help || Cancel
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Dynamic Configuration of Grid
Service Client

Const UNCW Counter Grid Service
getValue
acld
destr
g oy
B subtract

ice
g setServiceData
B requestTerminationAfter
[ \ o JlDisplay
requestTerminationBefore =

findServiceData [

*Reflection API on interface
*Input ports and labels created
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Workflow Execution

* GUI modules do not execute tasks
* GUI produces JXPL script
» Script is sent to JXPL processor

* Processor
— Run on client machine
— Remote OGSA service

— RMI service
—HTTP service
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JXPL Overview

« Scripts written in XML
« Similar to LISP

* User defined functions
* Local variables

* Supports recursion
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XML for Scripting

» Parsers are already written

 Many applications can create or edit
scripts

« XSLT and XPath now available in J2SE
and allow easy manipulation

« XML Schemas for validation
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JXPL Example
quments :|_ '—aE|;|Y

<jxpl:list>
<jxpl:primitive name="Arithmetic™>
<jxpl:property name="operation” value="add”/>
</jxpl:primitive>
<jxpl:integer value=“1"/>
<jxpl:integer value="2"/>
</jxpl:list>
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OGSA-DAI

» Data Access and Integration
 OGSA service: Grid Data Service (GDS)
 GDS

— Querying data sources

— Transforming data

— Deliver data to other services or programs
* Integration

GDS output -> GDS input
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GDS Interaction

A GDS is controlled by an XML script

 OGSA-DAI package has many helper
classes to simplify the process of creating
these scripts

* Managing the interaction of GDS is
complicated
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GDS Example

« TwoO services: source and sink
* Qutput of source will be input of sink

 Managing interaction:
— Create sink instance and store handle
— Run sink in separate thread to wait for input

— Create script for source, incorporating handle
of sink

— Create source instance and run
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Managing GDS

» Languages such as Java can be used to
manage GDS interaction

— Store variables
— Spawn threads
— Dynamic XML creation

* Interactive workflow environment is better
suited to scripting language

« JXPL was designed for GDS compatibility
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Remote JXPL Access

« JXPL scripts can be executed by remote
processors accessed in server ways

— OGSA service
— Remote Method Invocation (RMI)
—HTTP

* GridNexus can be configured to use either
a local or remote JXPL processor
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Remote JXPL Data

* A JXPL Symbol is the name of a variable

 The XML namespace of the symbol
determines the location of the processor
that holds the value

 Example

<... xmins:foo="ogsa://.../ogsa/serivces/Jxpl”
<jxpl:symbol name="foo:myData"/>
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Remote JXPL Execution

* A JXPL script can contain pieces of code
that are executed on remote processors

» Location of the remote processor is
determined by XML namespace
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Conclusions

 GridNexus: intuitive workflow creation

- JXPL

— Flexible XML scripting language
— Remote data and execution

* Together they provide workflow system
that separates GUI from execution
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