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Grid Computing

Grid computing provides a
framework and deployment platform
that enables resource sharing,
accessing, aggregation, and
management in a distributed
computing environment

= Based on system performance,

users' quality of services (QoS)

= Based on emerging open
standards, such as Web services.

The Grid on Steroids

[Fiu] Operzting System

One virtual computing platform,
‘iritless ' giobal resources

Computer Grid
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Grid Powered by Technology Suite

= Timely, Reliable, Sophisticated, Technologies
= Huge Talent Pool
= Developing Standards

= Driving Innovation
= UDDI
XML
Globus
Linux
SOAP
HTTP
Java
TCP/IP
HTML
WSDL
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Web Services and Grid Computing

= Web Services is a generic solution
for addressing interoperability in

distributed environments (e.g.

WSDL, SOAP, XML) s [I
= Grid is the natural extension of Web
services for solving REAL problems
in the business and scientific
computing domains

= Open Grid Services Architecture
(OGSA) is a distributed interaction
and computing architecture

= |t is based around the Grid service,
assuring interoperability on

heterogeneous systems.
= [t leverages the emerging Web @@@A
services to define the Web Services

Definition Language (WSDL)
interfaces for Grid service.
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Open Grid Services Architecture (OGSA)

'

Grid Service 0GSA

Standard Interface Service Oriented Architecture

» Multiple Bindings (GRID+Web Services+Toolkit)
* Multiple Implementations All the services (persistent or
(Java, C#)

transient) are built on Globus

Linux Platform i
Toolkit

Grid Service Grid Service

Standard Interface

* Multiple Bindings

* Multiple Implementations
(Java, C#)

Windows Platform
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Standard Interface

* Multiple Bindings

* Multiple Implementations
(Java, C#)

Unix Platform



Invocation of Grid Service

OMG WS Workshop

Bindings

— )

Web Service| Grid Service
Implementation

Invocation \/—\

A 4

Generate a proxy from a WSDL definition that is manually created by
developers or automatically generated by Globus Toolkit.
Get a GSH from a service supporting the portTypes used in Step 1
from a Grid service registry such as WSIL document or UDDI
registry.
Invoke HTTP Get with the WSDL option on the GSH to get the GSR,
and extract the endpoint URL.
Pass in the endpoint URL found in Step 3 to the proxy generated in
Step 1, and start making invocations on the service.
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Deployment

Invocation Request

|

SOAP RPC
Servlet

Grid Service
Implementation

Grid Service
Implementation

Real
Services

Grid Service
-EJB > Implementation
-Java Class

-others)

Grid Services
Interfaces
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Deployment and Publishing

Registry

WSIL I ] WSIL

&=

EC B

WSIL

000000000000000

000000000000000

000000000000000
000000000000000]

Grid Services

T

Private UDDI Public UDDI

Grid Services
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Challenging Issues of Building Grid
Solutions

= Need comprehensive
administration

= Need resource provisioning
= Need adaptive application

iIntegration 1 & -
= Need flexible data sharing and \%j g
access L]

= Need activity monitoring % J

= Need policy-based Grid
management mechanisms
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Grid Solution Sphere

s Our proposed OGSA-based Grid
solution architecture

= Grid Solution Sphere includes

Grid Solution Sphere

_ both logical Grids and physical
App Sharing Grids
) = The physical Grid refers to
Logical Grid computer power and other
J
Dyl Business Process hardware resources that can be
. it shared over a distributed network.
g
Configuration . : : .
This is a predefined configuration
for a specific task.
Physical Resource = The logical Grid refers to software
Physical Grid Sharing and application sharing, as well as
higher level business process
P sharing. A logical Grid can be
Configuration

dynamically configured based on
customer requirements.

Next: Business Grid is a typical collaborative logical Grid
solution for business process integration.
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Business Grid example

Enterprise A

Business Processes

°%

CDI
ERP CRM
Customer

OMG WS Worlishop

Enable Grid computing for business process outsourcing

. SOAP/XML
ASP . 2OA

*
*

Enterprise B

o Business
Busmess Processes
Grid
Admin Portal

IIIIIIIII -SerVICe OutsourCIng EEEEEEEEER [ } 0 0 Cr
SOAP/XML 9 Che

SOAP/XML 0

‘0 ’0‘ 0
SOAP/XML OAP/XML
* External

Partners
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Business Grid components

Comprehensive administration for business entities
and users on-boarding

Grid service provisioning for external

Dynamic Grid services composition based on
business requirements

Utilities like Grid services discovery and capability
matching

Adaptive business process driven application
iIntegration

Flexible and secure data sharing and access

Business activity monitoring and policy-based
management mechanisms

OMG WS Workshop
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Integration of Grid Services and Web Services

= One Grid service interface for integrating
one or more Web services

= [he implementation of Grid service invokes
one or more Web services

= \Web services get the real job done

Example Local Grid Platform

If

" Grdo

Client
Web Services

Stock
Stock Quote /V [ Web Service ]’ Stock Quote
Grid - Server

Service
v R
WebSphere
Application
i | Apache Tomcat
WL p ) L Server -
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OGSA Grid service browser
- Part of Globus Toolkit

E"Eﬁ[hl:tp:,.-",.-"1ZT.l].l].1:El]ﬁl],.-"ugsa,.-"ser'.ril:es,.-"hasE,.-"rEgistrr,.-"l:untainerREgistrrSEWicE] ; =10] >
|http:ﬁ1 27.0.01:8080M o saiservicesihaselrenistndContainerReqistryService | Go
S
: [~ Grid Service =
3 —
Service Data Hame: | | Query By Hame Type Hamespace:
Timeout(seconds); | | |
,‘5hﬂgistry Inspection -
Description
:| |Sample Basic Counter Factory Service hittpcir) StOCk
- | |5ample Delegation Counter Factary Service hittrcii1) .
-| [Sample Logging Counter Factory Service hittpcii1) 2 Grld
“| [Sample Secure Counter Factory Service hittpii1) .
| |Sample Notification Gounter Factary Service hitp:irt] SerV|Ce
2|l [8ample Sink Listener Factory Service hrttp:or |
=| |Sample Weather Service (Gateway to Live Semvice) hitpai §§§';
1 |Sample Stock Service (Gateway to Live Service) hittpii1) e
[ Auto update - 17




Grid service instance creation

E‘-Eﬁ[http:,.-",.-"l 92.168.0.21 :BDBD,.-"ugsa,.-"ser?ices,.-"san'lples,.-"stuck,.-"SI:uckFacturySewicE}: - | Ellil

|http:ﬂ192.158.0.21:EIIIEIIIIDgsaIsewices!samplesiatuck.fﬂtuckFactur"g.rSenrice | Go

Senvices i

I

Timeout(seconds): | | |

Description o
ateweay to Live Service) hitp.f1192.168.0.21:8080/00sar
hitp:f192.1658.0.21:8080/0gsar4 -
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Stock Grid service invocation

EE% [http://192.168.0.21 :Bl]Bl.'l,.-"ugsa,.-"ser'.rices,.-"san'npIes,.-"sl:uck,.-"Sl:uckFacl:urySEnrice,.-"MvSl:uckEridSer?ﬁ% - | O | El

|http:ﬂ1 82 168.0.21:8080/00salsevices/samplesistockiStockF actoryServiceMyStockGridService Go

Senvices |i

~ Grid Service

Senvice Data Name: | Query By Hame Tyvpe Hamespace:

Timeout{seconds): | | |

- Stock Example L .
o*® Y

< Symbol: ||BM Set

. L
\J L4
* >

“e... Quote: 79.35 | Update

L]

L]

L] .

.........
--------

(10:00AM on August 17, 2002).
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J‘ Towards Autonomic Computing

= Self-protecting

= System designed to protect itself from any
unauthorized access anywhere

= Self-optimizing
= System designed to automatically manage resources

to allow the servers to meet the enterprise needs in
the most efficient fashion

= Self-configuring
= systems designed to define itself "on the fly"

= Self-healing

= Autonomic problem determination and resolution
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Autonomic Computing

= Manage the infrastructure

= Autonomic elements are functions in a system that monitor
activities and adjust the system to accomplish system wide
policy.

= Provisioning is a task that needs to be instrumented in all
applicable autonomic elements. The element provides
appropriate sensors for sending resource utilization status,
and effectors for re-allocation of the resource.
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Open Grid Services Architecture & Autonomic
Computing

Management Services 1

< Autonomic Management Tools
s |[ E | ~

» Access to resources

‘\ * Access to system wide information

J A

I eta-0S Services <‘{Istributed Resource Services
Resource Topology Policy . \l * Enable system wide autonomic
Access N System x el

: : Wide - capabilities
[ s U E ]= Logging :

Element e .

OGSA Infrastructure Web Services Programming Model

* Distributed topologies
* Heterogeneous

* Dynamic Binding

» Adaptive

QoS Enablers/Optimizers

Web Application Platforms

Source: IBM AC Seminar
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Next Generation E-Business Integration

= Dynamic e-Business
= Build Infrastructure Using Web Services and OGSA
= Share and Access business services using Grid Computing
= Manage Infrastructure using autonomic computing

Business Grid
[

Business Process Integration and Management

Web Grid Autonomic
Services Computing Computing
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J‘ Research Topics

= Business Process Execution Specification for
Grid Services

= Dynamic Grid Services Flow Composition

= Federated Grid Services Discovery

s And others ...

OMG WS Workshop
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Resources

s The Open Grid Service Infrastructure Working Group of the Global
Grid Forum (GGF) is defining the OGSA.

= The Globus Project
= Grid Computing, IBM, http://www-1.ibm.com/grid/

= Developing Grid computing applications, IBM developerWorks
(Part 1 and Part 2)

= Autonomic Computing,
http://www.research.ibm.com/autonomic/

= Service Domain (part of WSTK)

=« Conference Invitation )

= 2003 International Conference on Web Services (ICWS’03)
» http://tab.computer.org/tfec/icws03
= June 23 - 26, 2003, Las Vegas, Nevada, USA

g J
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