Wan based Collaborative Visualization in Shastra

1 Prior Work

Our collaborative visualization work has drawn on past research in collaborative synthetic environments,
collaborative visualization and collaborative Internet technology. Current research into collaboration on the
World Wide Web has led to the development of new enabling technologies for collaboration aware synthetic
environments. Distinctions between collaboration-aware and collaboration transparent applications can be
found in [5, 20]. Examples of collaborative syntethetic(virtual) environments are: DIVE[15], MASSIVE[25],
SONY Virtual Society[26], and NPSNET[32].

A system that supports collaborative scientific visualization must provide collaboration awareness and
ensure that the techniques used do not reduce the efficiency of standard visualization techniques within
current systems. This is the challenge of collaborative scientific visualization. A framework for collaborative
modelling and simulation has been proposed by Sierhuis and Selvin[31]. Several non-general hand-built
web capable collaborative visualization systems have been developed such as CEV[12], and DOVE[1]. In
Wood[35] several potential scenarios for collaborative visualization are identified and explored. Similar work
in computational steering for visualization identifies requirements for WAN based interactive collaborative
visualization[27, 19].

Several projects are underway to extend the capabilities of the Web to support collaborative activity. [11,
18, 16, 24]. Proxy Server Collaboration[18], Modified Servers and CGI executables[11], and special purposed
dedicated helper applications[24]. The Obliq[29] system developed powerful migratory Web applications
and systems. Brown and Najork [14] have developed a system for implementing distributed active objects
to support Web based algorithm animation[13]. Their system uses Collaborative Active Textbooks(CAT)
a system developed in Obliq to provide the neccessary collaborative support needed to extend the Web.
Bentley, et. al[11] list several areas of necessary improvement in the current implementation of the HTTP
protocol. Several Internet based distributed systems have been developed to provide network computing
capabilities on the internet: ATLAS[7], Charlotte[9], JPVM[22], JavaParty[34], Legion[30], and Globus[23]
to list some of the more prominent ones. Collaborative Internet systems are also becoming available such as
Habanero[16], Tango[10], Infosphere[17], Knitting Factor[8], and Java Collaborator Toolset[28].

A prior research project developed a LAN based collaboration architecture and toolkit called Shastra. The
Shastra Collaboration Architecture[3, 2, 4] defines an extensible, programmable, computing environment for
experimenting with sophisticated collaborative applications that support LAN based collaboration amongst
multiple participants and systems. The architecture is composed of stream based collaboration aware network
servers. Servers are classified into one of three categories: Fronts, which are the applications that users
interact with; Session managers are specialized servers that control the interaction of Fronts; and Kernel’s
which act as global nameservers maintaining lists of available network resources. The architecture uses a
hybrid data location scheme where network resource location information is replicated across all Kernels and
session data is centrally located in Session Managers. The LAN based Shastra architecture is implemented in
C++, X Windows and OpenInventor. A collection of toolkits and multimedia services have been developed
to demonstrate the capabilities of the Architecture. Sample toolkits are an Interactive Surface Modeling and
Analysis tookit[21], Ganith a curve and surface manipulator, and Vistool a scientific visualization application.
Multimedia services include Text, Audio, Video, and Whiteboard collaboration tools.

2 Wan based Collaborative Visualization

Our current research in collaborative visualization focuses on developing a WAN based architecture to support
flexibly coupled applications that can scale to large network environments and adapt readily and quickly
to changes in both user demands and system performance. A WAN based collaborative toolkit deriving
from knowledge learned in the development of the LAN based Shastra architecture has been developed.
WAN based user interfaces and session management techniques that aid collaborative visualization are being
developed within this architecture.



: Sample collaborative synthetic and visualization environments.

The Shastra WAN collaboration architecture has modified the LAN based model to support large scale
collaboration. The new architecture is connectionless and scalable. Applications and data are dynam-
ically downloaded as needed. Session managers are dynamically downloaded and mobile, with support
for object migration, and multi-group data sharing. Kernel’s use heartbeat packets to maintain informa-
tion about the current state of all collaborative resources and applications[6]. The current architecture
is implemented in Java V ML and is accesible securely through existing web browsers. Demonstrations
and more information are available from the LS: http: www.ticam.utexas.edu cutchin javabed and
http: www.ticam.utexas.edu CCV collabweb. The Java applications are dynamically downloaded from
remote web servers. They automaticaly initiate, locate Shastra resources and connect to remote services as
needed.

Networked Learning Spaces(NLS) is a distributed collaborative synthetic environment in which students
interact and learn in groups. NLS, built over the Shastra collaborative toolkit, provides collaborative com-
munication tools for communicating amongst the various participants in the environment. Collaborative
Video, Audio, Text and E-Mail are provided. The synthetic environment allows participants the ability to
form groups, select tools provided by toolboxes and produce and review the products of these tools[33].
sers and tools are embodied as cubes in a They-World with attachments between cubes capturing the com-
munication level amongst members in groups. NLS contains new techniques for managing hierachical group
collaboration, decentralized data and intuitive representation of geometric data and social information.

A system for collaborative axial vortex flow visualization has been developed within the Shastra archi-
tecture providing support for collaborative steering and visualization of the solution of an axial vortex flow
problem. Support is provided for shared navigation, shared solution caching, and shared steering of the flow
solver. The Java implementation uses thin-client web applets for the visualization ,navigation, and steering
control of the problem space. Specialized domain servers are available to provide support computation such
as iso-contour extraction, streamline calculation and generation, and mesh reduction. A powerful flow solver
running on an Intel Paragon parallel workstation with 128 nodes provide the computational power to cal-
culate solutions on large vortex problems. Visualization clients can interact with the Vortex Solver on the
Paragon collaboratively sharing results and steering the flow solver. Clients can share iso-contour’s, tasks,
and visualization results.

A collection of mixed media web based applications have been created to demonstrate the capabilities
of the architecture. These include, Text based chat, a shared whiteboard, collaborative object sharing and
visualization, a chinese card game, and an experimental shared web browser.
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