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Overview

Overview o f  t h e G rid l a b a rc h it ec t u re
Background
P h i l os op h y
A rch i t e ct ure

G A T  U s es  C a s e:  T ria n a
O v e rv i e w
S of t w are  A rch i t e ct ure
T h e  us e  of  t h e  G A T
C urre nt  I m p l e m e nt at i ons

G A T :  C u rren t  S t a t u s
J av a and C  G A T  i m p l e m e nt at i on s t at us
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User Scenario: Galaxy Formation

Galaxy Star Formation Simulations

• g a l a x y  a n d  s t a r  f o r m a t i o n  s i m u l a t i o n s  a r e  
t y p i c a l l y  r e p r e s e n t e d  b y  1 6 - D  d a t a  s e t s  
t h a t  r e q u i r e  v i s u a l i z a t i o n  f r o m  d i f f e r e n t  
p e r s p e c t i v e s
• a  s e r i e s  p a r t i c l e s  i n  t h r e e  d i m e n s i o n s  a n d  
t h e i r  a s s o c i a t e  p r o p e r t i e s  a s  a  s n a p  s h o t s  i n  
t i m e .  
• u s e r  w o u l d  l i k e  t o  v i s u a l i z e  t h i s  d a t a  a s  a n  
a n i m a t i o n  i n  t w o  d i m e n s i o n s  a n d  t h e n  v a r y  
t h e  p o i n t  o f  v i e w  a n d  p r o j e c t  o f  t h a t  
p a r t i c u l a r  t w o  d i m e n s i o n a l  s l i c e  a n d  r e - r u n  
t h e  a n i m a t i o n .

R o g e r  P h i l p
Cardiff Centre for Computational 

S c ienc e and E ng ineering

E u r e k a  !
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Distribute Galaxy Formation Code 
?

Galaxy Formation Code

?

J i n i ?

G l o b u s ?

J X T A  ? U n i c o r e ?

G T 3   ? P 2 P  ?
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What Does Roger Want ?

Not have to learn G lob u s 2 / 3 ? ,  J x ta,  J i ni etc .
A p p li c ati on i s  > > >  m ore i m p ortant than m ec hani s m
W ants  i t to w ork  i n vari ou s  s c enari os
C om p are res u lts  f rom  vari ou s  G ri d  s y s tem s

Need s  f ollow i ng  f ac i li ti es :

1. Create and run ‘Galaxy Code’ nodes (Services)
2 . D iscover ‘Galaxy Code’ nodes
3 . D istrib ute dataset to nodes
4 . Gath er results and anim ate

T h e m inim um  num b er of  calls – an af ternoon’s w ork … …



Ian Taylor, Gridlab

LinuxXP

J X T A U nic o r eJ iniO G S A

Roger’ s  D rea m  … …
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The G r i d l a b G A T I n t er f a c e

Background: An Application Developers Perspective
Many middleware choices – ev olv ing  st andards

W hich one t o choose ?

H ow do I  p rot ot yp e now ? ?

G ridlab G AT
P rov ides an insu lat ion layer f or ap p licat ions

C ont ains common calls e. g .  su b mit _ j ob ,  f ile_ cop y et c

loosely cou p led,  dynamically lat e b ou nd modu les

Application Developers
C an prototype and test new application scenarios which make 
adaptive, dynamic, wild, and futuristic uses of resources
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Background: GAT

Application

I s  th e r e  a b e tte r  r e s ou r ce  I  cou ld  b e  u s ing ?

S oap W S D L C or b a O G S A J x ta

I nf or m ationL og g ing
Application
M anag e r

M ig r ation

M onitor ing S e cu r ity
D ata 

M anag e m e nt
N otif ication

G lob u s U nicor e P 2 P O th e r ?
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Heterogeneous Computing 
E nv ironments

Application Application Application

G AT G AT G AT

LaptopLaptopLaptopLaptop SupercomputerSupercomputerSupercomputerSupercomputer The GridThe GridThe GridThe Grid

No Network !

F i rewa l l  i s s u es  . .
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GAT Overview

PORTAL

GAT API

G r i d  S e r v i c e s  I n t e r f a c e s

W e b  S e r v i c e s / OG S A

Core Web/Grid Services

R esou rce
M g n t

Service

I n f orm a t ion
Service

M on it orin g
Service

D a t a
M g n t

Service

Secu rit y  
R el a t ed
Services

J X T A  I m p l em en t a t ion
or B in din g  e. g .  J a va

J X TA Pr o t o c o l s

Ap p l i c a t i o n s

O t h er
Services

Ot h e r  I n t e r f a c e s

e. g .  J in i,   Corba et c

Ot h e r  S e r v i c e s

A da p t ive
Com p on en t

Services

G r i d l a b Te s t b e d
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GAT Architecture

The GAT framework 
software architecture  
is a layered 
architecture so as to 
allow for a loose 
coupling of various 
software components. 
In particular the GAT 
framework software 
architecture consists 
of four software 
layers, e.g. four 
logical groupings of 
software components
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GAT API: Design

GAT has had input from 2 generic applications 
and a numb er of scenarios:

Triana:  www.trianacode.org a g e ne ric  g rap h ic al  p ro b l e m  
s o l v ing  e nv iro nm e nt  – d e t ail  l at e r

Cactus www.cactuscode.org: 
open source problem- solv i ng  env i ronment  
d esi g ned  f or sci ent i st s a nd  eng i neers 
mod ula r st ruct ure ea si ly  ena bles pa ra llel comput a t i on a cross 
d i f f erent  a rch i t ect ures a nd  colla bora t i v e cod e d ev elopment  bet w een 
d i f f erent  g roups.  
ori g i na t ed  i n t h e a ca d emi c resea rch  communi t y ,  w h ere i t  w a s 
d ev eloped  a nd  used  ov er ma ny  y ea rs by  a  la rg e i nt erna t i ona l 
colla bora t i on of  ph y si ci st s a nd  comput a t i ona l sci ent i st s
U sed  f or bla ck  h ole si mula t i ons 
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GAT: Further Information

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.ObjectBasedAPISpecification.pdf

Mailing List
gat@gridlab.org

Open subscription



Ian Taylor, Gridlab

Triana:  A p p l ic at io n E x am p l e

Overview of T ria n a
Description

Distrib u ted  Desig n:  w ith  G A T  in m ind

G A T  I n t eg ra t ion
A rch itectu re

I n t erop era b il it y
S w a ppa b l e com ponents

S erv ices e. g .  O G S A ,  W eb  S erv ices,  J X T A  etc
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What is Triana?
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Remote Control

Triana
E ng ine

C o m m and  
S e rv ic e
C o nt ro l

�
�

�
�

� � �
�

�

A client logged on

P er s is tent S er v ice

T r ia na C ontr oller
S er v ice

W a pH tm l/ J a v a

D e c o u p l e d  Triana G U I  
f ro m  t h e  Triana e ng ine
- s t a n d a r d i z e d  X M L  t a s k -g r a p h s
- a l l o w s  m u l t i p l e  d e v i c e s  t o  

c o n n e c t / d i s c o n n e c t

- p e r s i s t e n t  s e r v i c e  ( T C S )
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Distributed Work- f l ow

Network

A c ti on
C om m a n d s

W orkf l ow,  
e. g .  B P E L 4 W S

Triana
E ng ine

Triana Controlling
Service (TCS)

Triana
S e rv ic e  &  

E ng ine

Triana
S e rv ic e  &  

E ng ine

Triana
S e rv ic e  &  

E ng ine

O t h e r
E ng ine

Distributed T ria n a
W o rk - f l o w
- f l e x i b l e  d i s t r i b u t i o n :  
b a s e d  a r o u n d  T r i a n a
G r o u p s
- H P C  a n d  P 2 P  
d i s t r i b u t i o n  

T ria n a
G a tew a y
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Triana P ro t o t y p e

Distributed T ria n a P ro to ty p e
B a sed a ro un d T ria n a G ro up s i. e.  a g g reg a te to o l s
Distributio n  p o l ic ies:  

H T C  - h ig h  th ro ug h p ut/ ta sk  f a rm in g
P eer to  P eer - a l l o w  n o de to  n o de c o m m un ic a tio n

Pipeline
D is t r ib u t io n

T a s k - F a r m ing
D is t r ib u t io n

T r ia na
S er v ic e

T r ia na
S er v ic e

T r ia na
S er v ic e

T r ia na
S er v ic e

T r ia na
S er v ic e

T r ia na
S er v ic e
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Triana G A T A rc h it e c t u re

Application
(e.g. Triana)

A
dapter

A
dapter

G
A

P
A

dapter

OGSA
Service JXTA P2PSGT2

GridLab GAT (www.gridlab.org)

GAP is our P2P Application- le v e l I nte rf ace  

Web
Service
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Triana and  t h e  G A P  I nt e rf ac e

Interface between 
Application and Peer-to-Peer 
Middleware

Provides an insulation layer for 
P2P applications

loosely coupled, dynamically 
late bound modules

Simple
Generic

Not Triana Specific
Contains common calls e.g. 
advertise_service, 
discover_service, 
create_pipe etc

GAP Interface

JXTA
Web 

Services
P2PS

Triana o r any  
o t h e r 

ap p l ic at io n

For more info on T ria na D is t rib u t ed  I mp l ement a t ion,  s ee w w w . t ria na c od e. org
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A User’s Perspective

Flash screen:  choose which Binding you want to run within
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Custom Distribution

Distribution units are standard 
Triana tools, enabling users to 
create their own custom 
distributions

Distribution
Unit

Wave Grapher

Gaussian
FFT

Gaussian
FFT

Remote
Services

Local
Triana

The workflow is cloned/split/rewired to 
a chiev e the req u ired distrib u tion topolog y

C u stom  
distrib u tion 
u nits a llow su b -
workflows to b e 
distrib u ted in 
pa ra llel or 
pipelined
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Remote Deployment

User can distribute any task or 
g roup  of  tasks ( sub- w orkf l ow )

Using  th e G A P  I nterf ace,  
T riana autom atical l y l aunch es a 
rem ote serv ice p rov iding  th at 
sub- w orkf l ow .

I np ut,  O utp ut and C ontrol  P ip es 
are connected using  th e 
current G A P  binding  ( e. g .  J X T A  
P ip es)

REMOTE SERVICE (JXTA)

INPUT PIPE
(JXTA)

OUTPUT PIPE
(JXTA)CONTROL PIPE

(JXTA)
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Deploying and Connecting To 
R em ote S er v ices

Running services are 
aut o m at ical l y  d isco vered  via 
t h e G A P  I nt erf ace,  and  
ap p ear in t h e t o o l  t ree

U ser can d rag rem o t e 
services o nt o  t h e w o rk sp ace 
and  co nnect  cab l es t o  t h em  
l ik e st and ard  t o o l s ( ex cep t  
t h e cab l es rep resent  act ual  
J X T A / P 2 P S  p ip es/ W S I F  
S O A P  invo cat io ns)

Remote
Services
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Coalescing Binary Search
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Triana P ro t o t y p eGEO 600 Coalescing Binary Search
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Current GAP Implementations

GAT Interface

GT 2J X TAS erv e P 2 P S W S erv e

JXTA Ja v a  P 2 P W e b  S e r v i c e s
G l o b u s a n d

G r i d l a b S e r v i c e s

GAP  Ad ap ter

GT 3

G l o b u s a n d

G r i d l a b 2  S e r v i c e s
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GAT Status

GAT Engine finished C & Java

C:  adap t er s t o  GT2  – du e End O c t o b er

Java:  Adap t er s t o  GT2  +  P 2 P  GAP  b indings b y  end o f 
O c t o b er

Gr idl ab 2 :  
GT 3 support
F ul l  P 2 P  support
A ppl i c a ti on  i n te g ra ti on  – 5 +  a re a s


