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•• Alliance PortalAlliance Portal
– access point and programming system for using 

and building grid applications.
• Two basic types

– Grid Access Portals
– Provide tools to access standard grid resouces, and 

launch and manage jobs
– Grid Science Portals

– Provide domain-specific view of set of applications 
that run on the grid.
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Alliance Portal Functionality

• Functionality includes:
– Management of user proxy 

certificates
– Monitoring and control of 

scientific simulations (e.g., 
MEAD: WRF model for weather 
forecasting and prediction)

– Access to OGSA services via 
SDEs

– Access to news and  
newsgroups via message 
passing

– Job submission and control of 
batch and interactive jobs
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Alliance Portal Infrastructure

• The Proxy Manager:  
– User contacts portal server to do 

“grid” things on behalf of user.
– To make this possible, server 

needs “Proxy Certificate”
– User has previously stored proxy 

cert in secure MyProxy Server, 
stored with temporary password.

– User gives portal server  the 
password and portal server contacts 
proxy server and loads proxy.

– The portal server holds proxy cert 
on behalf of user for “short amount 
of time”

Portal Server

1. Load my
Certificate!

User “Beth”

MyProxy
Server

2. Give me
Beth’s proxy
certificate

I am
Beth’s
Proxy

3.
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Alliance Portal Infrastructure

Client
Workstation

Remote compute resource

Persistent Factory Service

Transient Application 
Manager Service
Workflow composed of 
tasks, other services, 
wrapped executables

Support Services

Event System

Data Services 
(repository, etc)

Registry
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Classes of Applications

• Concurrent Multiscale Modeling
– Copper Electrodeposition

• Parameter Studies
– Sensitivity and Estimation: Copper 

Electrodeposition
– Datamining: Severe Storm Simulation
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Concurrent Multiscale Modeling

• Copper Electrodeposition
– Richard Alkire, Richard Braatz

• “Multiscale Simulations of Copper
Electrodeposition onto a Resistive Substrate”,
Drews et al., AICHE Annual Meeting 2002
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Linked Monte Carlo-Continuum Simulations 
of Copper Deposition in a Trench

Monte Carlo Filter

Finite Difference PETSc 
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fk – Vector of fluxes passed at time step k

ck – Vector of concentrations passed at time step k

ck – Vector of filtered concentrations passed at time step k^
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Parameter Sensitivity & Estimation Methods

Main 
Script

Perturbation 
Matrix Script

Script to 
generate 

input 
files

MC 
Simulations

Post-processing 
Script

One pass and terminate

Iterate until convergence 
to experimental data

Parameter Sensitivity

Parameter Estimation

Script to compute 
Jacobian and Sensitivity 

Matrix 
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Tasks for Parametric Sensitivity

• Parametric sensitivity consists of:

File 
Preparation 
and Staging

Job 
Submission

Post 
Processing

Jacobian 
Evaluation

•Represent input file as xml

•Make appropriate transformation

•Generate correct input files in 
appropriate directories

•Copy or sym link invariant files

•Copy or sym link executables

•Create condor .cmd file

•Condor parametric submission

•Monitor until finished

•Derive/extract appropriate quantities 
(XML intermediary?)

•Build matrix with output/observables

•Read matrix, deviations

•Generate derivatives

•Present results
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Classes of Applications
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–Real World

Model

Real World

1 km MM5, real data initialization

Robert Wilhelmson, Brian Jewett
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Severe Storm Simulation Challenges

• Make & manage many simulations
– Define and configure the parameter space
– Create/archive job configuration metadata 
– Seamlessly (?) submit, execute & monitor all jobs 

without manually working through (around? 
despite?) the batch system

– Treat post-analysis, visualization, feature detection 
and assessment as an integral part of the job 
workflow

– Save metadata associated with results & analysis
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• Keep track of the work
• Effectively interrogate the data

– Metadata tied to and permanently associated 
with the data

– Searching by input & output characteristics
– Improved data organization & retrieval

Severe Storm Simulation Challenges
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Client in detail

Registry Service Client

Project Repository Client

Event Publisher

Data Services

Event Listener

GCEClient

Java CoG
(Gram client,
GridFTP client)

Workflow 
creation/selection

File (and executable) 
selection/creation

Job parameter 
selection

Interface 
elements
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Application Manager Web Service

Factory Service

Client

Factory Service  Client

SOAP

Application Manager 
Service

GRAM

Workflow Script

Executable (1, 2, 3 ... )
...

Registry Service Client

Project Repository Client

Event Publisher

Data Services

Event Listener

Runtime Monitor

AMWS

AMWS



Discovery
Service

User Portals/ Science Portals

Portal Web
ServerPortal Web

Server

Application
Factory

Resource
Broker

Application 
Coordinator

Event
channel

Client
program

1. Browser connects with portal server, 
accesses Grid Services 

2. Application Factory contacted/created
• May select resources
• Launches Application Coordinator

3. Application Coordinator launches the 
application components and manages their 
interactions

4. Application Coordinator
• Publishes events about progress
• Provides remote access interface to 

the distributed application
5. Client interacts with remote application as 

a distributed, transient Grid Web Service

Distributed Application Orchestration

App
Comp 1

App
Comp 2
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XML Metadata Management

• General Problem: manage metadata about 
documents and resources.

• Management pieces:
– Schema Wizards generate valid metadata nuggets
– Publishers and subscribers manage access 

controls, persistent and immediate info delivery
– Hierarchical URIs organize the metadata.
– Recorders and feeders wrap persistent storage.
– Metadata browsers and searchers navigate URI 

trees.
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MailHandler JMS
Server

NewsRecorder Database

NewsFeeder

NewsReader

PORTAL

JMS publish

JMS subscribe

JDBC

JDBC

RSS & XML

HTML to
Portal

JMS publish

Users HTTP

SMTP

Mailbox

New post
& reply

Portal menu

MailDistributor

JMS
subscribe

SMTP

JMS
clients

JSP
Interfaces

SMTP
Host

NumberGenerator
(Resource counter)

Socket

Socket
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Applications

• Newsgroups (shown here).
• Citation/reference collection managers
• Gateway metadata browsers
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TeraGrid HotPage

Informational Portal: all resources; interactive ‘03
Java Server Pages: new HTML

Information Archival Web Services (IAWS
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Information Archival Web Service

• VO Approach 
for organizing 
Data

• XML structure
• Data producers:

•Web service 
clients
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UT Grid Computing Portal

Data pulled live from IAWS Query Web Service for 
Alliance, NPACI, TeraGrid, and Texas.


