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# QOverview of the Gridlab architecture
» Background
» Philosophy
® Architecture

® GAT Uses Case: Triana
Overview

Software Architecture
The use of the GAT
Current Implementations
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® GAT: Current Status

» Java and C GAT implementation status
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Galaxy Star Formation Simulations

» galaxy and star formation simulations are
typically represented by 16-D data sets
that require visualization from different
perspectives

* a series particles in three dimensions and
their associate properties as a snap shots in
time.

» user would like to visualize this data as an
animation in two dimensions and then vary
the point of view and project of that
particular two dimensional slice and re-run
the animation.

| ,
Roger Philp

Cardiff Centre for Computational
Science and Engineering
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Galaxy Formation Code
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GT3 ? Globus? P2P?
JXTA ? Unicore? Jini?
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®» Not have to learn Globus 2/3?, Jxta, Jini etc.
»  Application is >»>> more important than mechanism
#» Wants it to work in various scenarios
® Compare results from various Grid systems

Needs following facilities:

1 Create and run 'Galaxy Code’ nodes (Services)
2. Discover 'Galaxy Code' nodes

3.  Distribute dataset to nodes

4.  Gather results and animate

The minimum number of calls - an afternoon's work......

lan Taylor, Gridlab
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Galauy Formaition Code

Generic Switchable AP

TN

JXTA OGSA Jini Unicore
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» Background: An Application Developers Perspective
® Many middleware choices - evolving standards
® Which one to choose ?
» How do I prototype now ??

» Gridlab GAT

» Provides an insulation layer for applications
# Contains common calls e.g. submit_job, file_copy etc
» |oosely coupled, dynamically late bound modules

» Application Developers

# (Can prototype and test new application scenarios which make
adaptive, dynamic, wild, and futuristic uses of resources
lan Taylor, Gridlab



IEDEI Background: GAT

J Information Society

Technologies

5

GridLab
Application
Is there a better resource I could be using?
Soap WSDL Corba OGSA Jxta

: Application
Logging - Manager
Data
Manageme

Globus Unicore P2P Other?

Notification

i
'
il
it
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Laptop Supercomputer The Grid

GAT GAT GAT
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No Network !

Firewall issues ..
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Applications
PORTAL
Grid Services Interfaces Other Interfaces
Resource ) . Data Security Adaptive
Mgnt Ini;:;rn‘:;t;on M(S)::-Ez::g Mgnt Related || Component Sg:\lrﬁ;s
Service Service Services Services
Web Services/OGSA JXTA Protocols Other Services
Core Web/Grid Services JXTA Implementation e.g. Jini, Corba etc
or Binding e.g. Java

Gridlab Testbed
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The GAT framework Appiication Layer
software architecture
isalayered [ GAIGAT-API
architecture so asto L EI
alow for aloose 6

coupling of various ?/% l} Capabilty Providers Layer
software components. , ,

In particular the GAT | !
framework software System Layer
architecture consists
of four software

somdg @S

GAT Layer

soRdg Aygede D)

layers, e.g. four ney
logical groupings of

Q  Capability Provider
software components

Systern Layer Capabilty Provider
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GAT has had input from 2 generic applications

and a humber of scenarios:

» Triana: ww _a generic graphical problem
solving environment - detail later

» Cactus .

® open source problem-solving environment

# designed for scientists and engineers

® modular structure easily enables Earallgl computation across
different architectures and collaborative code development between
different groups.

® originated in the academic research community, where it was
developed and used over many years by a large international
collaboration of physicists and computational scientists

® Used for black hole simulations

lan Taylor, Gridlab
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# Two API specification Documents:

® Non object-based
& http: //'www.gridlab.org/WorkPackages/wp-1/Documents/
¢ Gridlab-1-GAS-0003.APISpecification.pdf

® Object-based

& http: //'www.gridlab.org/WorkPackages/wp-1/Documents/
¢ Gridlab-1-GAS-0004.0bjectBasedAPISpecification.pdf

» Mailing List
» gat@gridlab.org
® Open subscription

lan Taylor, Gridlab
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» Overview of Triana
# Description
» Distributed Design: with GAT in mind

® GAT Integration

® Architecture

» TInteroperability
® Swappable components
® Services e.g. OGSA, Web Services, JXTA etfc

lan Taylor, Gridlab
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Decoupled Triana GUI

from the Triana engine
- standardized XML task-graphs
- allows multiple devices to

connect/disconnect
- persistent service (TCS)

Hie Edt Debug Tools Window Heip

Commana
Service

FLEOR A 6]V EN
Djos@aloxp8X NSD

[ Triana Toolboxes | |
@[] sudio

@ [ cammon
@ 7 Editing

@ [ imagePrac
@ (] Math

® (7 signalPrac

Information Society
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Html/Java

'H&Sj Triana Controller
Service

O Persistent Service

---9 A client logged on
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CEX

fﬂ Edit Debug Tools Window Help
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Groups RS hgine
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distribution oner
ngine
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» Distributed Triana Prototype

® Based around Triana Groups i.e. aggregate tools
# Distribution policies:
® HTC - high throughput/task farming
s Peer to Peer - allow node to node communication

Task-Farming

Distribution Triana

Service

Pipeline
Distribution

Triana
Service

Triana
Service

Triana
Service

Triana
Service

Triana
Service

lan Taylor, Gridlab
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v
GAP is our P2P Application-level Interface ||

lan Taylor, Gridlab
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Triana or any
Interface between other
Application and Peer-to-Peer application
Middleware i o s
# Provides an insulation layer for §§]ﬂ|9"3‘|1| ~:_|0ja]Q)
P2P applications iSJ.:EE;PJP'...'..‘.L".J.|.?‘l_|_9"?_"?.'. wom -
Ioosely Cou pled, dynamica”y EEE&?&M e e e e 1
late bound modules cBen |

Simple
Generic

# Not Triana Specific

# Contains common calls e.g.
advertise_service,
discover_service,
create_pipe etc

For more info on Triana Distributed Implementation, see www.trianacode.org
lan Taylor, Gridlab
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Copyright (e} 2003 Dmniverasity of Wales, Cardiff. All rights reserved.

JXTA Peer P2PS Peer Web Senices Standalone

N\

Flash screen: choose which Binding you want to run within

lan Taylor, Gridlab
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CEX

file Edt Tools Run Plugins Options Window Help

I;ﬂ;’;l E‘:J:{ . ®» The workflow is cloned/split/rewired to
e+ e T - achieve the required distribution topology
REDC (< ra 8]
& (3 common i
Eg?iﬁ?ﬁ; = - - Grapher
& (3 GriPhyN
© (3 imageProc
-8 : —— Local
i Triana
| ‘"\ Remote
i . ’ Services
s Custom opiE R
distribution L —
] ‘& Custom Distribution
units allow sub- | conmonsetworkiitcraratel
|Common.Network Peer2Peer
g&:l:‘féo'i's;? be # Distribution units are standard
mall Iu i n Triana tools, enabling users to
p? a“e g create their own custom
pipefine —— distributions
OK Cancel .
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. . prareap Enid_tir.asirn.cf.ac.llt
» User can distribute any task or - L Qpeeaciacnk
group of tasks (sub-workflow) Wave |
—— I
’ . H oK I Canct ' Apply
Using the GAP .In’rer'face, —
Triana automatically launches a *
remote service providing that - =
sub-workflow.
IEIummem B ?
. | Y B!
#® TInput, Output and Control Pipes s s
are connected using the l ourey e
current GAP binding (e.g. TXTA  wurore - e
P'pes) ﬁ:\::s::n =SGTGrap:::E:
REMOTE SERVICE (JXTA)

lan Taylor, Gridlab
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® Running services are
automatically discovered via

the GAP Interface, and
appear in the tool tree

» User can drag remote
services onto the workspace
and connect cables to them
like standard tools (except
the cables represent actual
JXTA/P2PS pipes/WSIF
SOAP invocations)

lan Taylor, Gridlab
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Current GAP Implementations

Hie Ede Debug Tools Window Help
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® GAT Engine finished C & Java

» C:. adapters to 6T2 - due End October

» Java: Adapters to GT2 + P2P GAP bindings by end of
October

® Gridlab?2:

® GT 3 support
» Full P2P support
® Application integration - 5+ areas

lan Taylor, Gridlab



