
AVS Advanced Visual SystemsAVS AVS Advanced Visual SystemsAdvanced Visual Systems

WebWeb--based Graphical Displaybased Graphical Display



Trends in Global Network Trends in Global Network 
ComputingComputing

•• "The software business "The software business 
is reborn !!!”is reborn !!!”

•• "This is not only an   "This is not only an   
Evolution but a Evolution but a 
Revolution"Revolution"



BrowserBrowser--based Visualizationbased Visualization

•• Return to a “centralized”Return to a “centralized”

computing model computing model 

•• EaseEase--ofof--UseUse

•• Affordable DesktopAffordable Desktop

•• 100+ million users100+ million users

•• Internet Explorer dominating Internet Explorer dominating 

commercial software worldcommercial software world

•• Netscape, Netscape, MozillaMozilla, AOL for , AOL for 

‘personal’ use‘personal’ use



Trends in Visual Network ComputingTrends in Visual Network Computing

•• Return to a centralized computing modelReturn to a centralized computing model

•• High bandwidth networking  High bandwidth networking  -- The driving force for The driving force for 
computingcomputing

- 2D images, 3D Graphics, animation,..2D images, 3D Graphics, animation,..
needs bandwidth!!needs bandwidth!!

-- 56 Kbps means 56 Kbps means """World Wide WaitWorld Wide Wait"!"!"!
- Two Mbps is required Two Mbps is required 
-- Intranet Intranet already has high bandwidth!already has high bandwidth!
-- The Network is the Computer??The Network is the Computer??



The Battle for Internet ArchitectureThe Battle for Internet Architecture

......Operating System.…........Operating System.…..
…….....Browser…..….....…….....Browser…..….....

.....Components…...........Components…......
....Script Language….........Script Language….....

..Programming ..Programming 
Language…Language…

………...Database………..………...Database………..
…....Network …....Network 
computer.....computer.....

Windows NT/2000Windows NT/2000
ExplorerExplorer
ActiveXActiveX

VBscriptVBscript, Jscript, Jscript

Visual J++, MVM Visual J++, MVM 

SQLSQL

.Net.Net

SUNSUN
Netscape/AOLNetscape/AOL

OracleOracle

MicrosoftMicrosoft
IntelIntel
SGISGI

IBMIBM
HP/CompaqHP/Compaq

Linux/UNIXLinux/UNIX
NavigatorNavigator

JavaBeansJavaBeans
JavaScriptJavaScript

JavaJava

OracleOracle

JavaStationJavaStation





Web Visualization Client ScenariosWeb Visualization Client Scenarios
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HypertextHypertext

HTML, XML
GIF, MPEG

FormsForms

Forms
CGI
Scripts
….

Application deployed Application deployed 
ComponentsComponents

JavaBeans
ActiveX
Applets

VRML, X3D,
SVG, FLASH

“Standard“Standard
PlugPlug--in”in”



Zero/Thin/Fat Client ~ SummaryZero/Thin/Fat Client ~ Summary

ViewerViewer
VisualizationVisualization

DataData

AppletsApplets

VisualizationVisualization
Data

ViewerViewer
VisualizationVisualization

VRML/X3DVRML/X3D
SVG/FlashSVG/Flash

VisualizationVisualization
Data

ViewerViewer
VisualizationVisualization

DataData

PlugPlug--insins

Data

ClientClient

ServerServer

ViewerViewer

GIFGIF

VisualizationVisualization
Data DataData Data Data

“Zero” Client“Zero” Client “Ultra“Ultra--Thin” ClientThin” Client “Thin” Client“Thin” Client “Fat” Client“Fat” Client



Graphics ‘Standards’Graphics ‘Standards’

2D2D
•• Images Images -- GIFGIF

-- plus imageplus image--map map 
capabilitiescapabilities

•• Flash, MacromediaFlash, Macromedia
-- 200 million+ users200 million+ users

•• SVGSVG
W3C standard

3D3D
•• VRML VRML -- developed developed 

initially by SGI, but now initially by SGI, but now 
development stalleddevelopment stalled

•• X3DX3D
W3C standard W3C standard -- to to 
replace VRML replace VRML -- yet to yet to 
complete complete 
standardisation standardisation processprocessW3C standard



Zero/Thin/Thick Clients in Zero/Thin/Thick Clients in 
VisualizationVisualization

ClientClientServerServer

VisualizationVisualization EngineEngine

Data Data 
WarehouseWarehouse

OLAPOLAP
RDBMSRDBMS

ODBC, JDBC

AVS/EXPRESSAVS/EXPRESS
GSHARP WEBGSHARP WEB

OPENVIZ Internet ExplorerInternet Explorer
NetscapeOPENVIZ

DataData

ODBC, JDBC
Netscape

VisualizationVisualization ClientClient

HTMLHTML
GIFGIF

VRMLVRML
SVGSVG
JavaJava
DataData



“Static” Web “Static” Web -- Zero ClientZero Client

BrowserBrowser
Zero ClientZero ClientClientClientServerServer

VisualizationVisualization EngineEngine

GIFGIF

GIFGIF

DataData
HTMLHTML

GIFGIF

Basic Interaction:Basic Interaction:
GraphGraph--onon--demanddemand

-- image mapsimage maps



Browser PlugBrowser Plug--ins (Freely Available)ins (Freely Available)

ClientClientServerServer
“Ultra“Ultra--Thin” Thin” 

ClientClient

BrowserBrowser
PlugPlug--insins
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Java AppletsJava Applets

ClientClientServerServer

ViewerViewer

Thin ClientThin Client

VisualizationVisualization EngineEngine
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AppletsApplets 1200 1100 1000 900 1200 1300
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1000 990 980 980 1100 1010
1100 1000 1000 1050 1200 1200
1200 1300 1400 1250 1250 1250



Application ClientsApplication Clients

“Thick” Client“Thick” ClientClientClientServerServer

VisualizationVisualization EngineEngine

DataData

DataData DataData



AVS Web-Graphics ProductionAVS WebAVS Web--Graphics ProductionGraphics Production

Gsharp Gsharp Web EditionWeb Edition OpenVizOpenViz

AVS/ExpressAVS/Express
HighHigh--quality quality 

Graphics Production Graphics Production 
-- ImageImage--server

Business Visualization Business Visualization 
-- Image, SVGImage, SVG--server server 
& client& client--side viewerserver side viewer

Advanced Visualization Advanced Visualization 
-- Image and VRMLImage and VRML--serverserver



Gsharp Web EditionGsharp Web EditionGsharp Web Edition

Server ProcessServer Process

•• Smaller, Faster Graph EngineSmaller, Faster Graph Engine
•• Unlimited Access, No License Unlimited Access, No License 

DaemonDaemon
•• UNIX,Windows NTUNIX,Windows NT

Web FeaturesWeb Features

Server Graph EngineServer Graph Engine•• GIF, JPEG, PNG Image FormatsGIF, JPEG, PNG Image Formats
•• BuiltBuilt--In Image Map CreationIn Image Map Creation
•• URL Data ReadersURL Data Readers
•• GraphGraph--onon--Demand, DrillDemand, Drill--Down, Down, 

Java ExamplesJava Examples



OpenViz DeploymentOpenViz Deployment

●● Zero Clients Zero Clients -- Image GenerationImage Generation
•• Java Java ServletsServlets/Active Server Pages/Active Server Pages
•• Images generated and sent to the clientImages generated and sent to the client
•• Interactivity reInteractivity re--generated on servergenerated on server

●● Thin Clients Thin Clients -- SVG SVG RendererRenderer
•• Enhanced client interactivity/functionalityEnhanced client interactivity/functionality
•• SVG reSVG re--generated on the servergenerated on the server

●● Thick Clients Thick Clients -- OpenViz ViewerOpenViz Viewer
•• Comprehensive interactivity/functionalityComprehensive interactivity/functionality
•• ActiveX Controls/ Java AppletsActiveX Controls/ Java Applets

☛☛ 100% Java for high portability100% Java for high portability
☛☛ HW accelerated (via OpenGL)HW accelerated (via OpenGL)

●● Standalone OpenViz Applications

Web 
Server

Database

OpenViz Viewer
OpenViz Servlet

JVM

OpenViz Viewer
OpenViz ActiveX

Web Server
OpenViz Viewer

Web Server

Database

OpenViz ActiveX

Standalone OpenViz Applications



AVS/Express Example: NOVICEAVS/Express Example: NOVICE

■■ Open and Scalable WebOpen and Scalable Web--based Visualization toolsbased Visualization tools

■■ WebWeb--based Data Archive based Data Archive 

■■ Open Image Analysis toolsOpen Image Analysis tools

■■ Parallel ModulesParallel Modules

■■ Data Reduction tools Data Reduction tools –– Low Bandwidth DemandLow Bandwidth Demand

■■ WebWeb--based Demonstrators and Highbased Demonstrators and High--performance performance 

Computing Service to European hospitalsComputing Service to European hospitals



IsosurfaceIsosurface--onon--demanddemand

VRMLREQUEST
IsoSurface

AVS/ExpressAVS/Express
Visualization Engine

Teleradiology tools
Data Reduction Tools
Image Analysis tools

Web 
Data

Archive

Compute ServerCompute Server

Parallel Visualization tools
Visualization tools
DEMONSTRATORS

Visualization Engine



DemonstrationsDemonstrations

■■ AVS/Express: VRML AVS/Express: VRML 

output of geometriesoutput of geometries

■■ Gsharp: Web Server Gsharp: Web Server 

image generation with image generation with 

Java appletJava applet

■■ OpenViz: Zero, Thin OpenViz: Zero, Thin 

(SVG), Thick Clients(SVG), Thick Clients
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