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A DDDAS Example
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OGSA : A Generalization of Web Services

Open Grid Services
Architecture

share manage
access

Continuous

Availability
Applications on Resources
demand on demand

Secure and Global accessibility
universal access

Business Vast resource
integration scalability

Web Services Grid Services
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OGSA: A type of Component Architecture

Service Domains: Distributed S}-'stem Cnmpﬂncnts

+ Service Registration and Collection
+ Service Routing and Selection
+ Service Interoperation and Transformation

+ Flexible Service Composition
4+ Autonomic Service Orchestration

Incoming
SEMIce

vesty ——a |
requests Service
REQiS’II? I provided

services

outgoing
messages _“
and '

events SEW]GE
POLICY Dispatch

Service Orchestration Engine

From the source...
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GridRPC Prototypes
NetSolve Ninf-G

SERVERS Client Server

4. Connect

A . back usin FILE
: Client \ GIObI.IIJS ;K!)g
T'NETSOLVE |.

'-.""} AGENT [ 3 Invold IDL Compiler

Monitor Executablg Generate

; e u o Remote Library
— 2 Interac =

) : Reply Interface
Scheduler R, Decisi l "\DIF File
— | < 1. Interface retrieve. | DIF File




Comparing GridRPC and Grid Services
I

Get Interface

Interface

- information Information
NETSET Execute :
0 Remote Library Remote Library
GridRPC | marshalling

Grid Service
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GridRPC and Grid Service (GT3)

Downloaded

. At Runtim e
General

Client Marshalliing

Routine

General

GridRPC Marshalling Remote Library

Routine

Downloaded

WSDL(GSR)

GI3

Before Deployment

Proprietary

Client Marshalling

| Proprietary
Marshalling Remote Library

Routine
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How Latency Sensitive Is [t7?

100000
10000 E
1000 E

100 L

* Some Gloperf latency data
* 17629 measurements

» 3158 unique host pairs

* 138 unique hosts

* 4 continents

100
distance (km)

1000

10000 100000
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Topo-Aware Comm Services
Can Be Similar to an Overlay

- Active Overlay

Active Router or
Active Service Host

Grid Cloud
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Metropolitan Testbed for

Distinguished Root Node Algorithm
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Too Small for Convincing Results!
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How to Run More
Realistic Cases? EmulLab

Example: 32 end-hosts, 29 routers



LBTS Makespan on EmuLab (ms)

Break-even between |
4 and 8 nodes
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Example: Scalability of

Distributed Simulation
What We Have...

» Multicasting to improve send-side
scalability for one-to-many delivery of
simulated entity state updates

* Receiver and network overload from
delivery of updates from far more
entities than wanted or needed locally

What We Want...

» Means for subscribing to, and
receiving only state updates that
are needed and relevant

- cnntent—baseﬂ mutmg



Tank/Jet Fighter Engagement
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An Active Networks Approach: _
e-Tolle et Tamanolir %

service channel

s Internet Backplane Data Depots
» Reliable Multicast Repair
e Actwe Quahty of Service
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Interfacing Wired and Ad Hoc G
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The NGS Program developsTechnology for integrated feedback & control
Runtime Compiling System (RCS) and Dynamic Application Composition

Application
Dynamic Analysis Model .
Situation Distri but(?d
Programming
Model
Application

Program A

Compiler
Front-End
Application
Intermediate Somrle
Representabi on%
L aunch =4 [ Back-End

Application (9)
Dynamicall
4 Link /
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Execute

Distributed Computing Resources
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IPic Web Server Hardware

PIC 12C509A 241.C256
Processor EEPROM

Power-supply
regulator
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. Solar-powered

» Bi-dir comm

e Simple sensing
— Acceleration
— Ambient light

—

u/~warneke/SmartDust/index.html
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