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Outline

• Introduction to GAP (Grid Application Platform).
• GAP overview
• GAP core framework
• GAP application framework
• Application Porting
• Demo/Practice – AvianFlu Drag Discovery Services
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The objective

• Integrate different computing resources.
– Single server.
– Computing cluster.
– Computing Grid.

• Hope to meet
– Different user requirements

• Now, we focus on Drug Discovery and Carbon Flux 
Data Computing.
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Application Service Development

• Application service development consists of
– Interfacing underlying computing resources 
– Implementing application logics
– Designing graphic user interfaces

Many routine and tedious works

Many efforts can be reused to speedup the development

2009年11月6日星期
五



Grid Application Platform
• Grid Application Platform (GAP) is a grid application 
framework developed by ASGC. It provides a vertical 
integration for developers and end-users

   – In our aspects, GAP should be

           • Easy to use for both end-users and developers.

           • Easy to extend for adopting new IT technologies, the adoption 
              should be transparent to developers and users.

           • Light-weight in terms of the deployment effort and the system 
              overhead. 

2009年11月6日星期
五



The layered GAP architecture

Interfacing 
computing resources

High-level
application logic

Re-usable 
interface components

Reduce the effort of developing application services

Reduce the effort of adapting new technologies

Concentrate efforts on applications
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Advantages of GAP

7

• Through GAP, you can be a
 • Developer
   – Reduce the effort of developing application services.

   – Reduce the effort of adopting new distributed computing
      technologies.

   – Concentrate efforts on implementing application in
      their domain.
   – Client can be developed by any Java-based technologies.

• End-user   
   – Portable and light-weight client.

   – User can run their grid-enabled application as simple as 
      using a desktop utility.
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Features

• Application-oriented approach focuses developers 
effort on domain-specific implementations.

• Layered and modularized architecture reduces the 
effort of adopting new technology.

• Object-oriented (OO) design prevents repeating 
tedious but common works inbuilding application 
services.

• Service-oriented architecture (SOA) makes the 
whole system scalable.

• Portable thin client gives the possibility to access 
the grid from end-usersКј desktop.

8
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The GAP Core Framework

2009年11月6日星期
五



The GAP core framework
• Interfacing computing environments

– management works on User (login, logout, etc.), Job (submit, delete, 
etc.), and Data (copy, move, etc.)

– Many kinds of computing environmnets; GRID is just one of them

• Can’s
– simplify User and Job management as well as the access to the Utility 

Applications with a set of well-defined APIs
– interface different computing environments with customizable plug-ins

• Cannot’s
– skip the effort of deploying Utility Applications
– simplify Data management (but we plan to work on it)

How to simplify the management works on a variety of computing environments?
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The Utility Application

• Utility applications are building blocks of 
problem solving (advanced) applications
– can be reused for different purposes
– advanced application = workflow(utility applications)

• For the Core Framework, it’s a black box of 
application execution logic
– where to run, how to run, what to run on the underlying 

computing environments
– an execution of a utility application ⇔ a Job
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The architecture overview
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The architecture overview

Service Oriented 
Architecture

2009年11月6日星期
五



The architecture overview

Service Oriented 
Architecture

Multi-user 
Environment

2009年11月6日星期
五



The architecture overview

Service Oriented 
Architecture

Multi-user 
Environment

Common 
Interface to 

Heterogeneous 
Environment

2009年11月6日星期
五



The architecture overview

Service Oriented 
Architecture

Multi-user 
Environment

Common 
Interface to 

Heterogeneous 
Environment

Portable & light-
weight Client
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Behind the scene

Java 2 SE

Java-CoG

Condor 
ClassAds

Apache 
XML-RPC

PostgreSQL

main interface
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Common interface to different resources

common interface different resources
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VQSClient APIs highlight

• User

• Job

• JobManager

user.setXXX(); user.login(); user.initGridProxy();
user.initMyProxy(); user.delegateProxy();

job.setXXX(); job.saveOptions(); job.saveLSARequirements();
job.submit(); job.resubmit(); job.delete(); job.update();
job.recoverInputs(); job.fetchOutputs(); job.getLoggingInfo(); job.clone();

JobManager.submitJobs(user,jobList); JobManager.resubmitJobs(user,jobList);
JobManager.deleteJobs(user,jobList); JobManager.updateJobs(user,jobList);
JobManager.recoverInputs(user,jobList); JobManager.fetchOutputs(user,jobList);

(more efficient multi-thread Job operations)

(basic Job operations with advanced features)

(basic User operations with Grid proxy handlers)
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The GAP Application Framework
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The GAP core framework
• Interfacing computing environments

– management works on User (login, logout, etc.), Job (submit, 
delete, etc.), and Data (copy, move, etc.)

LCG 
commands

grid application

gLite 
commands

gLite5 
commands

modified

OSG? 

modified modified
? 
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How do I benefit from Core Framework?
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use cases from the real world
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A scientist’s task use grid 
as a HPC solution

use cases from the real world

Grid

A single task might 
consist of lots of jobs.

inputs
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A scientist’s task use grid 
as a HPC solution

use cases from the real world

Grid

A single task might 
consist of lots of jobs.

inputs

outputs return one by one 
and it is not predictable
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on this tier, we

• try to simply the grid application development.
– most of work has done by framework API
– developers use API depending on it to focus on 

business logic but not routine work

Command

YourCommand

business logic

routine work
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on this tier, we

• try to simply the grid application development.
– most of work has done by framework API
– developers use API depending on it to focus on 

business logic but not routine work

Command

YourCommand

business logic

routine work

1. By inheritance

- get all functionality from our framework

2. By overwriting methods

- define user’s logic
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on this tier, we

• try to separate the model and presentation
– model can adapt UI technology to give friendly interface 

like Web UI, Windows UI …and so on.
set input

Input text boxes 
Table view

Model 

set inputs
get outputs
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The GAP Presentation Framework
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Functions

• Personal Profile
• Personal Certification/VO Management
• Proxy Management
• Data Management (DPM)
• Job Management
• Information Management
• Resource Management
• Application Management
• Workflow Management
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Profiles

Proxy Delegation

Job Submission

Metadata
Management

Data Management

Storage
Element

Users

Data Warehousing

Job Monitoring

Desktop

Cluster

Grid

Application
Management

Registration

State of Illinois

CA
Certificates

Management

VO
Management

Information
Management

Workflow
Management

MPI
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Distributed & Grid Computing/storage Environments

GAP

Portalet JSR 168

GridSphere API and UI bean

AJAX + AMGA Query
Information 
Visualization

HTML Protocol

Visualizable User Interface

Portlets and Portal

Grid Application Platform

Grid Environment

Technical Architecture
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User Login and Proxy Delegation 
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Carbon Flux Sites Searching 
and Data Management
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Data Searching and Job Submission
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Job Monitoring Services
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Application Management 
and R Computing Services
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Data Management and Warehousing
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Questions?

Thank you for your attention and great inputs!
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