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Background: Building Grid Applications

O Proprietary middleware (Globus 1.0, Legion, Unicore, ...)
O Resources exposed through an API
o Non interoperable !

O Object-based middleware

O Resources exposed through distributed objects (Java, CORBA,
etc.)

O Some interoperability issues with the communication protocols
(CORBA [IOP)

o Not anymore at the top of the hype !
Q Service-based middleware
O Resources exposed through services
O Strong support from the Industry
O At the top of the hype !
o Need some extensions (stateful Web services)
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Motivation

O “Grid Everywhere” and Pervasive Computing
strategies demand truly dynamic software
Infrastructures.

O Developing Grid Applications with GCM-specific

programming model requires an intuitive form of
assistance

O Under GCM model, applications are considered as
compositions of components

O An integrated development environment to facilitate
development/composition, deployment and monitoring Is
essential

O GridCOMP Grid IDE (GIDE) extends the capabilities of
Eclipse to support GCM-based development.
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One of the Main Research Challenges for
Future Grids

To develop the software design and
development methodology of a generic
component-based Grid platform for both
applications and tools/systems to have a
single, seamless, “invisible” Grid software
services infrastructure.

Possible Solution:

Grid Component Model (GCM)
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GCM Reference Implementation

Gridconmp (&

O 1 - Primitive Component Programming

O 2 - Legacy Code Wrapping, Interoperability

O 3 - Composition and Composites, Deployment
O 4 — Autonomic features

O 5 — IDE for GCM (Composition GUI, etc.)
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GridCOMP: Component -Centric Problem -to-
Solution Pipeline

O Main issues: composition and dynamic
properties — o |
deployment, monitoring and steering

Grid Interactive Development Environment

Obtaining the

Applications 4= ; Programming ¢ Monitor and Blltion

(Algorithms) Model - GCM I RSN I B ment I Steer

Metadata Description incl. ADL, etc.
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Strategy: Eclipse Framework for GIDE

O Simplify complexity through graphical
composition/tools.

QO But, allowing ONLY graphical composition
can be inflexible and nefficient.

O Support for 3 levels of Development.
o Graphical Composition.
o Based on GCM and Proactive.
O Java.

O Seamless integration with Eclipse.
O Widely supported. Many existing plugins (IC2D).

O “Lets not restrict developers.”
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Grid IDE Core Block Diagram
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Development Environment Design

O Composition Perspective
Graphical but also allow code editing.

O Deployment Perspective.
Drag/drop to scheduler.
Launch/Stop through right click actions.

O Resource Monitoring Perspective.
Host View
Resource List View.

O Component Monitoring/Steering Perspective.
Graphical display of Component status.
Relocation via drag/drop

|IC2D already does graphical monitoring of hosts, JVMs and
Active Objects.
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GIDE — An Insight into composition

O GIDE builds on GMF for providing graphical front-end

O The IDE includes

o Built-in ADL parser
o Verifier

o Diagram-generator
o Semantic-Generator
o ADL-exporter

O ADL files are verified, parsed and then appropriate internal
representations of compositions (semantic representation)
and diagrams are generated.

O GIDE delegates the user-interactions to these internal
representations
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Domain model

<?xml version="1.0" encoding="utf-8" 7>
- «<xsd:schema targetNamespace="http://perun.hscs.wmin.ac.uk/GridCOMP /gidecomposition"
xmlns:gidecomposition="http:/ /perun.hscs.wmin.ac.uk/GridCOMP/gidecomposition"
xmlns:xsd="http:/ /www.w3.0rg/2001/XMLSchema"
xmlns:ecore="http:/ /www.edipse.org/emf/2002/Ecore">
<xsd:element name="Component" type="gidecomposition:Component” />
- «<xsd:complexType name="Interface">
<xsd:attribute name="Name" type="xsd:string" use="required" />
<xsd:attribute name="Id" type="xsd:unsignedShort" use="required" />
<xsd:attribute name="Type" type="xsd:string" use="required" />
<xsd:attribute name="Cardinality" type="gidecomposition:CardinalityType" use="required" />
<xsd:attribute name="CardinalityIn" type="xsd:unsignedByte" use="required" />
<xsd:attribute name="CardinalityOut" type="xsd:unsignedByte" use="required" />
< [xsd:complexType=>
- «<xsd:complexType name="Component">
- «<xsd:sequence>
<xsd:element name="Interfaces" type="gidecomposition:Interface"
maxOccurs="unbounded" />
<xsd:element ref="gidecomposition:Component” maxOccurs="unbounded" />
<xsd:element name="Connections" type="gidecomposition:ConnectionType"
max0ccurs="unbounded"” />
</xsd:sequence>

<xsd:attribute name="Name" type="xsd:string" use="required" />
<xsd:attribute name="Id" type="xsd:unsignedShort" use="required" />
<xsd:attribute name="LastModified" type="xsd:string" use="required" />
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GIDE — An Insight in to composition ...

Inporter
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Data Centre Environment

O Separate RCP application.
OClear and fixed functional views.
O Deploy
O Resource Monitor
O Component Monitor and Steer

ORestrict personalisation.
O Data Centres have high rates of turnover.
O High demand means generally low expertise.

O“Lets protect operators from the details.”

Gridconmp (&



Composition — An example

O This example builds on Use-Case 5

OThe use-case include three components —
two primitives and one composite

O The composition is expressed as an ADL file

O The tutorial will illustrate the general usage
and then how we could import compositions
from ADL files

OThis Is based on current version — whose
features are evolving
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User Interface of the Composition Editor
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Import and Editing Views
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Yol e S Mewigste Sesrch Proect Scrpbs Rin SOA FieldAssst Window Help
Ja i & B I iH-0- %A BEEFC B[ dava pranang |
dgekor 58 = U conpiggentoliiscal 5 e
—— R e e e ]
2G5 settings ! somple
<definition name="gow. ibw.bis.ComphlgControl™s
org.eclipse. core resources prefs (> settings Som. 0. B8 .
<interface name-"idServer” role="server” signature="eom.ibm.bis.CompIDNatcherServer”/>
&= bin ort Wi org.edipse. core.resources. prefs SR AR DLD
<interface nawe='controlServer” roles"server” signacure . ibu.bis. Compllgclient/>
& p i f i i ¥ i 5 o s Comkigoutansny
g . Import ADL File i <interface name=vclient” rolesrfelient” signature=reom.ibm.bis.ComphlgControlClisnt/>
.. desspad o e B s <content class="com. ikw.bis.CompAlaControl™/>
0] project Import sn ADL fil From the local il system into the workspace [0t S R T e
5] CampalaCartral compastion fiaecinicions
Select Fler | Ctipocuments and settingstjeyanipty Documertsicompion | [ erowse... | Segesiacoptmlfiadal
Enter or Select the parent folder:
| sample |
B
& ssttings
& bin
(=33
Mew File Neme: | CompAlgControLfractsl
@ [C<Back | wers [CFmsh [ Cancel |
= Properties 22 £ Properties 02 [elz =~ =D
Property value Property vahie
= Ifo
derived fake
edable e
Isst modfied 26 Octaber 2007 11:33:25
Inked fake
location p mpAl
name CompilaCartol.fractal
path Jsample] ComplaCorkrol ractal
sze 482 bytes
. | writable Insert 11 :

A8 O\
Gridcomp (&
K

Grid programming with components: an advanced COMPonent platform for an effective invisible grid

17



e Create a new Java Project to start with.
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This should bring-in the necessary files to the project
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e Now create an “Other Project” — GIDE-Composition

Java - Eclipse SDE
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® | Name the Composmon Project

- B
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e This should create two files (semantic and diagram)
e Should bring the canvas for composition
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e Drag and
drop
component
from toolbox

e Change
properties

B Java - sampl
File Edt Diagram Mevigate Search Project Scripts Fun S04 Fleld Assist  Window  Hebp

Select wour project i bhe package sxplorer, then Open | = = e = = =
Rigverse LI = LML 2.1 Mode! Exploeer in order to activate | |5 poblens | @ Javadoc 12, Declarstion | T Fraperties 23 97 Ereor Lag

: mir @ a0 B e ¢80
* [Tahema ¥l WB T |Ar B B ool - 2 B
= Pe:kag_n Explarer .."C & Higrarchy it ﬂ| *gramplel gide composition_diagram E'\é
I T
& L sample
Esrc
S s_p. JRE System Library [jrel.6.0_02]
L examplel, gideconpnsition
W erample1 gidecomposition_diagram
{4 Compiig
<+ ComplDMatchner
S5 ML 2.1 Model Explorer =

T

4 Compalgtontsd

the model explorer, i
+ Component CompAlgControl

Core Pmuerht’s; ki Yalue
At 1% Thomas
il Sl b o
Last Modified =
Mane 5 Compaiglontrol
14 £
fie The Author of the Companent




e Create a connection between them by using the
link tool
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e Zoom In, If necessary
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e Once created, select and arrange them for better

layout

i
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The auto-arrangement is done by GMF-backend
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e To Import ADL Files, select Import from the file
Menu and select the file for import.
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e Select the project space to import into

£ lava - E-r:.ilip‘;e SOK

il TeiE  Soutce ReFathor Maviate. Sedrch  Projecl CSogie WU ST Feld At WERSon | RED
D R R IR0y i EEREG B BB 09O

I
= s
& B JRE System Libvary [jrel.6.0_02]

E

File Import Wizard

Import ADL File
Irnport an 0L Fie from the local file svstem inko the workspace

SelectFile: | C\Documents and SettngsieyaniDeskboplCorpiotatcher | | Browss... |

Enter o selert the parent folder:
sample |
= s
IH 'h:'-} sample

Hew File Name: | Compalg.fractal




The file will be imported along with the
semantic/diagram files
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Diagram will be rendered automatically
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e The underlying ADL file can be edited
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e Composite components can also be imported
by selecting the composite ADL file
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Approaches for componentising legacy code

O The current version of GIDE has no
direct support for legacy code-
wrapping

O Support for such componentisation
and code-wrapping is essential to
support legacy applications

O Current focus is on GENIE — Grid
Enabled Integrated Earth System

Modelling : componentised and
Grid Enabled

O Alternative approach is to hand-
tune the code to comply with the
underlying model — JEM3D

O Future version of the GIDE may
support GCM-compliant code
wrapping

| Atmosphere (EMBM)

!

[ Surface Flux

T

| Sea—Ice (Goldstein) |

and (EMBM) |

|
N

| Ocean (Goldstein)

Component

i Architecture .
Design Component Restructure Original
Architecture System

i

Restructured
Sydem

based System

Artefact Flow

Implement Component-

i

Component-
based System
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Some Future Goals

O Utilise the Eclipse GMF approach for
providing highly interactive development IDE

QO Support and different interface types
Olmproved support for ADL files

Olmplement and Integrate component
monitoring

O Optional: model verification, improved context
support for managing ADL files

GridcOMP ("



Con

clusions

O Im
Gl

nlemented an initial version of the prototype of
DE to support GCM

O AC

opted GMF approach and re-engineered the

overall design

O Integrated platform supports better resource
monitoring

O Further work Is needed to align with production
usage

Gridconmp (&
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END

QO Questions
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