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1. Introduction

In this paper, we propose a dynamically-
reconfigurable remote multimedia lecturing
support system which can provide flexible
connection capabilities, and grouping func-
tions among a number of lecturers depend-
ing on the characteristics of the desired lec-
tures as shown in figure 1. The system ar-
chitecture and connection protocols for the
remote lecturing system are precisely speci-
fied. Furthermore, a QoS negotiation func-
tion which enables users to participate in
lectures in spite of various QoS requirements
is also proposed.

Administrative  Lecture at office [Glaatowey
Agent Station  Agent Station U&;ﬁgem

=] Station

students

i TN
. User Agent  User Agent/“x
aninstructor — geatign Station

Fig. 1: A remote lecturing support system

2. System Architecture

The network environment is based on
the interconnection of WANs and LANs as
shown in figure 1. The system consists of
three agent stations: wuser agent stations
(UAs) which allow users (e.g., instructors,
TAs, and students) to exchange voice and
video, and to use groupware applications
(e.g., whiteboard and shared-window appli-
cations) as shown in figure 2, lecture agent
stations (LAs) which provide means to dy-
namically change of connection among mul-
tiple UAs, and manages the lecture, and ad-
ministrative agent stations which manage all
of UAs, LAs, students, and professors at a
domain (e.g., a university, a campus, or a
faculty), and provide directory services for
them.
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3. Formulation of Lectures

We classify roughly into 5 types of lec-
tures, namely: 1) generic lecture type, 2)
cooperative work type, 3) free discussion
type, 4) discussion type, and 5) LL class-
room type. Lecture types concern control
policies of the “floor” and group configura-
tions. -
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A lecture is called as a session which
means that multiple UAs as proxy for users
mutually exchange media data (e.g., voice,
video, image, text, and so on) via group con-
nections as shown in figure 3.

Fig. 3: Conceptual model of lecture

‘4. Dynamic Reconstruction Functions

In order to support multi-purposed
lectures, Dynamic Reconstruction Func-
tions include the following three functions:
Grouping functions enable an instructor to
group the students, and to reconfigure the
groups, a changing type function enables an
instructor to change a type of a lecture,
Joint lecture functions enable an instructor
to merge multiple lectures into a joint lec-
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ture. An example of message flows of the
grouping functions is showed in figure 4.
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Fig. 4: a flow of a grouping function

5. QoS Negotiation

Group connection is modeled by us-
ing the interface group model to perform
QoS negotiation as shown in figure 5. The
send/receiver interfaces of UAs are grouped
together to negotiate their QoSs.
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Fig. 5: Interface Group Model

In group communication, the multicast-
ing capability is used to transmit media ef-
fectively. Thus, all receivers are served with
the same quality. Therefore a QoS require-
ment is decided in RIG with the consensus
of all members. In order to negotiate QoS
requirements for multiple streams at once, a
QoS requirement is decided in SIG with the
consensus. A consensus protocol is used as
indicated in figure 6 in which the negotia-
tion is initiated by sender.

6. Prototyping

A prototype of a remote multimedia
lecturing support system on several WSs
(SUN SPARC station x 14 and SGI Indy
x 3) over interconnected LANs (Ethernet
10Mbits/sec) was implemented, and eval-
“uated their functionalities. The prototype

consists of a LA and multiple UAs, and sup-
ports a single lecture. The implemented
Dynamic Reconstruction functions are com-
pletely functioned.
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Fig. 6: The flow of QoS negotiation

7. Conclusions

Through this paper, the dynamically-
reconfigurable remote multimedia lecturing
support system was proposed, and the Dy-
namic Reconstruction functions which en-
able the system to effectively use computa-
tional resources for multi-purpose lectures
were developed and evaluated. Furthermore
QoS negotiaion protocol based on the In-
terface Group Model using consensus pro-
tocol were proposed. Currently, this system
is implemented on the ATM based comput-
ing system in the engineering department in
Toyo Univ. to utilize for real lectures such
as “Database System.”
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