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* 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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* 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.

FP7-INFRA-223791 f

2009% 11 H6 HEH




A.. — ' ) -.- -.. ) EU

« 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
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® 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
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Reduce the effort of developing application services
Reduce the effort of adapting new technologies

Concentrate efforts on applications

Re-usable Application
) PRESENTATION FRAMEWORK Oriented
interface components )
=
High-level 3 APPLICATION FRAMEWORK
application logic o
=
o}
=
)
Interfaci g CORE FRAMEWORK
n _er acing 3
computing resources z
DISTRIBUTED & GRID COMPUTING ENVIRONMENTS
Resource
Oriented
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® Through GAP, you can be a

e 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.

e 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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« 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-usersKj desktop.
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* 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

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

« Can’s
— simplify User and Job management as well as the access to the Utility
Applications with a set of well-defined APls

— interface different computing environments with customizable plug-ins

« Cannot’s
— skip the effort of deploying Ultility Applications
— simplify Data management (but we plan to work on it)
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« 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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MyProxy
Application Framework &
Presentation Framework

GASS & globss-urkcopy
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The architecture overview EUASIaGH

Application Framework &
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Portable & light-
weight Client

Interface to
Heterogeneous
Environment

Multi-user
Environment

Service Oriented
Architecture
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4> G socket
MyProxy User Repository Job Repository > Salc Son
=P  CASS / GriafTP
€--» XMLRAC
o System commands

(f

myproay remewal

- SETRTESLTPES R ’,".‘
AR PR - < #
s A s }.
1o '

Single
Machine

myproxy upload

main interface The GAP Core Framework

Description of Utility Application

Description of Job
(app.xml)

1d © “Geld9dda:10fadadZbla” <7xal versiocas" 1.0"">

subld : L <IDOCTYPE classads SYSTEM “classads dod” >
name | "RunShellSoript” <classada>

TERELL” <>
tag : “L1666B158247) <a ne" loa_appld ><s>BLASTALL</s></a>
rproos 1 <a n=" lsa_sppversion’ ><s>2.2.15¢/s></a>

status : “DONE"

workdic “Ihose/helee/ vgs/helen/ . . "
iaputUrl © "filei///homamolee/ vau/, .. "
outputUrl : “file:///hose/Bcles/ . wvgu/.. .~

<a n=" lsa_appexec” »Cadblastall sh</sr</a>
<a n=" lsa blast” >
<l><s>ecoll.nuc/a><s>ecoll . sa</e></1>

</a>
isputs : [“SEELL.sh*) <jec>»
outputs : ("SMELL. std </eclassads>
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&9 G socket

User Repository Job Repository —> SaLc s
=P CASS/ GridFTP
<P  XMLEAC

o System comeands

myproxy upload

| LR

vQs €= ~--jcbDeber LSA
>

10

VQSClient
(Java APIs)

J,.
— "- .

Single

main interface The GAP Core Framework Machine

Description of Utility Application
(app.xml)

Description of Job

<7xml versico=" 1.0

4 id : "Geld%ddac10fadadbla”

subld : L <IDOCTYPE classads SYSTEM “classads dod” >
name | "RunShellSoript” <classada>

: “SEELL" <>
tag : “LL6668158247) <a ne" loa_appld ><s>BLASTALL</s></a>
rproos 1 <a n=" lsa_sppversion’ »><s»2.2.15¢/s></a>

status : "DONE"
workdie . “/hose/heles/ vwgs/helen/. . "
iaputUrl © "file///homaMoles/ vau/. . . "

<a n=" lsa_appexec” »Cadblastall sh</s»</a>
<a n=" lsa blastd”™ >
<l><s>ecoll.nt</a><srecoll. sa</e></1>

outputUrl : "file:///home/Bcles/ . vae/.. .~ </a>
isputs : (“SEELL.sh*) <Je>
outputs - (“SMELL. std </classads>
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Behind the ——
MyProxy User Repository Job Repository —> saLc

€=P CASS/ GraFTP

€= P XMLRAC

o System commands

myproxy upload

VQSClient
(Java APIs)

| TTTETESLIF At ’-'J
| DR /
vas R LSA -
M “._.
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Single
Machine

main interface The GAP Core Framework

Description of Utility Application
(app.xml)

Description of Job

<7xml versico=" 1.0

id : "defd9ddac10faladlbla”

(

subld - 1 <IDOCTYPE classads SYSTEM “classads dod” >
name | "RunShellSoript” <classada>

: “SEELL" <>
tag ¢ 1166681582473 <a ne" loa_appld ><s>BLASTALL</s></a>
rproos 1 <a n=" lss_sppversion’ ><s>2.2.15¢/s></a>

status : "DONE"
workdie . “/hose/heles/ vwgs/helen/. . "
aputUrl : "file:///omaMoles/ vau/. ..~
outputUrl : “file:///home/Bcles/ . vge/.. .~
isputs : (“SEELL.sh*)
outputs : (“SMELL. std

<a n=" lsa_appexec” »Cadblastall sh</s»</a>
<a n=" lsa blastd”™ >
<l><s>ecoll. nu</ar<srecoll. sa</e></1>
</a>
</c>
</classads>
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<—» G socket
Job Repository > SaLc

=P GASS/ GridFTP
<P  XMLEAC
o System commands

User Repository

myproxy upload

VQSClient
(Java APIs)

| TTTETESLIF At ”’J
== =3 oL e a3
vas R LSA T
M “\
10 ' N

Single
Machine

main interface The GAP Core Framework

Condor

ClassAds Descriotion ol ioh Description of Utility Application

(app.xml)

<7xml versico=" 1.0
<IDOCTYPE classads SYSTEM “classads dod” >

id : "defd9ddac10faladlbla”
subld : 1

(

name | "RunShellSoript” <classada>

appane - "SHELL" <>

tag : “1166681582473° <a ne" loa_appld ><s>BLASTALL</s></a>
rproos 1 <a n=" lss_sppversion’ ><s>2.2.15¢/s></a>

<a n=" laa_appexec” >Cadblastall sh</s»</a>
<a n=" lsa blastd”™ >
<l><srecoll.ntc/a><s>ecoll. sa</e></1>
</a>
</c>
</classads>

workdie . “/hose/heles/ vwgs/helen/. . "

aputUrl : "file:///omaMoles/ vau/. ..~

outputUrl : "file:///home/Bcles/ . vae/.. .~
: (“sEEl.sh*)
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Behind thegmmm

Apache
XML-RPC

Condor

main interface

User Repository Job

VQSClient
(Java APIs)

Repository

o SECETEELRESEE
b~ == 1oL pdwe
-~ bl

M

The GAP Core Framework

10

Machine

ClassAds

id :
subld -

4
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“deld9d4a: 102a3ad2bBa"
name | "RunShellSoript”

* 1166661582473

tag !

rproos 1

status :© “DONE"

workdie . “/hose/heles/ vwgs/helen/. . "
iaputUrl | “file:///homa/moles/ wvau/. . . "
outputUrl : “file:///home/Bcles/ . vge/.. .~
isputs : (“SEELL.sh*)

outputs

Description of Job

(“Samil. std

Description of Utility Application
(app.xml)

<7xal versica=" 1.0"7>
<IDOCTYPE classads SYSTEM “classads dod” >
<classada>
<
<a ne” loa_appld’ ><e>BLASTALLS/s></a>
<a n=" lss_sppversion’ ><s>2.2.15¢/s></a>
<a n=" laa_appexec” >Cadblastall sh</s»</a>
<a n=" lsa blastd”™ >
<l><srecoll.ntc/a><s>ecoll. sa</e></1>
</a>
</c>
</classads>
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Behind the

User Repository Job Repository

MyProxy

PostgreSQL

Apache
XML-RPC

VQSClient
(Java APIs)
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main interface The GAP Core Framework J 0 Machine

Condor
ClassAds

S
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Description of Utility Application

Description of Job
(app.xml)

t id : “defd9dda:10fadadlbla” <7xal versica=" 1.0

subld : 1 <IDOCTYPE classads SYSTEM “classads dod” >
name | "RunShellSoript” <classads>

appane @ "SRELL" <>

tag ¢ “L166681582473° <a ne” loa_appld’ ><e>BLASTALLS/s></a>
rproos 1 <a n=" lss_sppversion’ ><s>2.2.15¢/s></a>

status : "DONE"
workdie . “/hose/heles/ vwgs/helen/. . "
inputUrl ; “file:///homa/moles/ vau/. ..

<a n=" laa_appexec” >Cadblastall sh</s»</a>
<a n=" lsa blastd”™ >
<l><s>ecoll.nuc/a><srecoll. sa</e></1>

outputUrl : “file:///home/Bcles/.wge/..." </e>
isputs - (“SEELL.sh") </c>»
outputs : ("SMELL. std </classads>
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common interface different resources
(=]
User Method Job Methods ; gLite JDL gl.ile Job Commands
m
login() submit() T glite-job-*
g + ey
initGridProxy() update() —
o e = glLite WMS
proxyDelegation() delete()
info() retQutputs() x
¥ P = Q Condor JDL Condor Commands
E B> ¢ (L jER oo
resubmit() = 2 +
. Condor Scheduler
info()
S PBS Job [ | PBS Job Commands
wv Script
© .
Other management c qsub
objects Qo +
VQSClient APIs = PBS Scheduler
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e lUser (basic User operations with Grid proxy handlers)

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

 Job (basic Job operations with advanced features)

job.setXXX(); job.saveOptions(); job.saveLSARequirements();
job.submit(); job.resubmit(); job.delete(); job.update();
job.recoverlnputs(); job.fetchOutputs(); job.getLogginginfo(); job.clone();

« JobManager (more efficient multi-thread Job operations)

EV

JobManager.submitJobs(user,jobList); JobManager.resubmitJobs(user,jobList);

JobManager.deleteJobs(user,jobList); JobManager.updateJobs(user,jobList);

JobManager.recoverlnputs(user,jobList); JobManager.fetchOutputs(user,jobList);
FP7-INFRA-223791 f
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The GAP Application Framework
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* Interfacing computing environments

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

o=

EV

grid application modifie modifie modified .
HENE ’ HENE ’ HENE ’ .
LCG glLite glLiteb
commands commands commands OSG?
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Job object

hide the differenc \

EV
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l unique interface

Job object

hide the differenc \

EV
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l unique interface

Job object

hide the differenc \
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A scientist’s task use grid
as a HPC solution
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* 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
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* try to separate the model and presentation
— model can adapt Ul technology to give friendly interface

like Web Ul, Windows Ul ...and so on.
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The GAP Presentation Framework
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* 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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