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Abstract — Today, presentations at most working meetings are
supported by computer slides. The traditional approah is to
display the slides with a projector. A less traditbnal approach
follows from research into interactive rooms, where
presentations can be carried out with the help of mitiple,
typically embedded displays. This paper explores ahird
approach that is motivated by a simple observatior- nowadays
people often bring into meetings their own laptopswhich are
capable of supporting slideshow applications and oa
internetwork with other devices. We present DiS, goroof-of-
concept application that implements this approach bilding on
existing slideshow software and on network and digbuted
system protocols. We perform a comparative evaluain of our
application with related work, focusing on two paraneters:
network traffic and visual responsiveness.

I. INTRODUCTION

Presentations at most business and academic nmeétinhay
are supported by computer slides. The traditioppr@ach is
to display the slides with a projector that is otglly
connected through a VGA cable to the computer states
the slides and runs the slideshow application. ketings
with more than one presentation — such as confeseic
project meetings where some participants presestr th
individual contributions — this approach has one teb
disadvantages. Either the speaker cannot do lastteni
changes to the presentation,
presentation in advance, or there is the need ftgno
cumbersome and time-consuming cable changing amersc
reconfigurations that can break the flow of the timeg if the
speaker uses his own laptop.

A less traditional approach to computer slide presteon
follows from research into interactive rooms — sasMIT’s

iRoom[1]. These rooms are typically embedded with aewid

range of interaction-supporting technologies (ewall
mounted displays, projectors, voice interfaces, amation
detectors) that can be used to enhance traditimesitings
and presentations. Despite the potential of intermcooms
for supporting livelier and smoother presentatioasd
meetings than the traditional projector approaokeractive
rooms are still not commonly available.

This paper explores a different approach to supplile
presentation that neither has the disadvantagesthef
traditional approach nor requires the additionatihare and
infrastructure of interactive rooms. The new apploas
based on the observation that participants ofténghbtheir
laptops into meetings — laptops that can suppofty fu
functional slideshow applications and interact wither
network-connected devices. To explore this approaegh
implemented a distributed application called Dizited
Slideshow (DiS) that enables the slideshow pretentato
be displayed locally and synchronously on the lpmtbeach
participant. The application can issue or receivessages
(e.g. to control the flow of the presentation —Xnslide”)
and interact with existing slideshow software tccalidy

if he has uploaded th

display the current slide. Participants can thugclvahe
slideshow in their laptops and a projector is noagkr
required. DiS may be beneficial in ad-hoc meetiwhere a
projector is not always available. This applicatimay also
improve the flow of meetings where a projector vaikble,
as it is sufficient to have one of the laptops @med to the
projector for the entire meeting. The presentationshe
other participants can be displayed via the laptogt is
connected to the projector. A meeting in which BSused
has the advantage of not requiring changing projecables
or downloading participants’ presentations in adean

We present requirements and the specification & Di
Section 2, followed by its implementation in Senti®. We
review other applications that are related to itiated
slideshows in Section 4 and in Section 5 we compateork
traffic and visual responsiveness of our applicatigth those
of the probably most used chat and applicationisbar
program, MSN Messenger.

Il. REQUIREMENTS ANDSPECIFICATION

A distributed slideshow application such as the one
proposed in this paper aims at: (1) providing supgor
synchronous slide presentations in the laptop offi @aeeting
participant; and (2) enabling control of the flow the
meeting through the laptop of one person at a finee the
Eurrent speaker).

Meetings supported by the application have locapsci.e.
meeting participants are assumed to be all in #meesroom
or office. Consequently, the application needsuppsrt the
visualization of presentation slides but does need to
support the transmission of audio or video. A logeiwork
(wired or wireless) to which the participants’ leps can
connect must be available; no other infrastruct(eey.
projector, internet connection, and servers) isiireg.

The application has the following user requiremeBisch
meeting should be considered as a session wittopngore
slide presentations and should scale with the #sing
number of participants. The application must prevstipport
for announcing different sessions with one or melide
presentations and that may be taking place atahee gime
(e.g. in different conference rooms). Users shdnddable to
choose which meeting to join. Participants canm@ssane or
more of three roles: moderator, speaker and listeBach
meeting has a single moderator that starts théoseasd is
responsible for its management, e.g. deciding Wicctirrent
speaker is. Each meeting has only one speaketimeaand
can have several listeners.

The application should explore an alternative ® irtual
Network Computing (VNC) screenshot export approgih
such as transferring a file with the presentatilioles to the
laptops of the listeners beforehand and issuinggmtation
flow commands through the network (e.g. “next slide



Prior to implementing DiS, we specified a number of application and in case of conflict with other $ass the user

technologies that the application should use ireotd meet

the above requirements:

« Microsoft PowerPoint and Microsoft Office
Automation, given that it is the most widely used
slideshow application. We believe that in the fatather
office suites (e.g. OpenOffice) can be integrateavall.

« IP multicast, given its potential of effectively reducing
network traffic when announcing meeting sessics®yjing
session commands such as “next slide”, and trairgder
the presentation files prior to the presentation.

« Session Description Protocol (SDPJ3], given that it is
independent of the underlying session transportopod

can type in a different address and port. Additilgnaisers
can select a directory where presentation filegived from
the speaker are stored.

Session and owner names filled out in the creassice
dialog box are disseminated using IP multicasthbing users
on other laptops to discover and join existing isessusing
the join session dialog box. Similarly to the cesaession
dialog, the join session dialog allows users toecela
username as well as the directory to save recdilesd A list
of available sessions and a join session buttawalisers to
select the session they want to join.

Once the user has created or joined a session, the

describe session details (e.g. session creat@ipsasame,
and session IP address and port number) that casdbel
for participants to select their session.

e Multicast XML-based protocol, to support session
management (e.g. participants joining a sessiod)stide
flow controlling in a session given XML's [4]
extensibility, ease of programming, and numeroypstt
libraries available.

e Multicast File Transfer Protocol (MFTP) [5], for
automatically transferring the presentation fileeovthe
network from the speaker to listeners given thanibles
on-line file transfer (cf. off-line file transferith e.g. a
USB memory stick) and its potential to save banthwid
when compared to unicast transfers (e.g. FTP).

lll. IMPLEMENTATION

In order to support the requirements and specifinat
presented in the previous section, DiS’s implentenia
focused on three major modules: the Graphical Ugerface
(GUI), the network protocol interface, and the agilon’s
business logic that processes events from the qusviwo.
Figure 1 shows a diagram of these application nesdulVe
describe each of them in more detail in the remgimif this
section.
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Fig. 1. Diagram of application modules.
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A. Graphical Interface Module

The GUI provides support for users to create, j@ingd
manage a session as well as for watching and dlamgréhe
flow of slides in a presentation. The Microsoft OLE
Automation API is used to control the instance atmdsoft
PowerPoint that is embedded in DiS.

The application provides a dialog box that can beduto
create new meeting sessions. The user must supyalgna for
the session and for the session owner. The IP castti
address and port numbers are randomly generatetheby

window allows users to: (1) manage, when acting as
moderators, the session they have created by isgjeitte
current speaker or removing a participant. Thisupported
by the list of meeting participants (“Session merat)eand

by the “Speaker” and “Kick Out” buttons, respeclyvg?2)
watch the current slide presentation — a MicroBaoftverPoint
object was embedded into our application that istrotled
using the Microsoft Office Automation interface amttupies
most of the application window (see Figure 2); tfansfer a
slideshow presentation file to the other partictpdfiTransfer
File” button) and control the flow of the preseitdatusing
the “Session Flow” next and previous slide buttons.
“Speaker” and “Kick Out” buttons are only activer the user
that created the session, while “Session Flow” ‘amdnsfer
File” buttons are only active for the current sperak
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Fig. 2. Main application window.
B. Network Interface Module

The network interface module is a wrapper for ttitegknt
network technologies that the application uses. Tiagor
network component is the asynchronous multicasketoc
module. This module allows the application to anmeguor
join session multicast groups. The announce gragpatfixed
IP address (229.123.123.1) and port number (10E¥}sion
announce messages are periodically sent by thécapph if
it is being used to create a session. A sessiotigast group
is created for each session with randomly generdked
multicast address and port number in the rangex229.and
10000 to 50000, respectively. Multicast traffic hiak-local
scope given that access points usually block ureeted
multicast traffic. As such, this simple random-lzh4E and
port number collision avoidance mechanism is likelybe
sufficient for DiS.



The other network component of the Network Intezfac
Module is the multicast file transfer module, whishbased
on an existing multicast FTP implementation calléBTP
[6]. UFTP has three phases: the announce and natpst
phase, in which the file server announces the alviity of a
slideshow file to download and clients registeiirtigerest in
receiving that file; the transfer phase, in whibk slideshow
file is split and sent over the multicast channmeldifferent
UDP packets; and the confirmation phase, in whiliénts
confirm that they have received all the packets thod
slideshow file. The UFTP announce address usedis t
application is the same as the session multicadtead,
whereas the port number is one plus the sessidmpotber.

C. Application Business Logic Module

The business logic module connects the GUI moditle w
the network module by processing the messagesathiat

it also supports audio and instant messaging conuaiions.
However, the latter feature is not so relevant when
considering face-to-face meetings.

Multicast PowerPoint (MPPT) [9] has been developgd
Microsoft Research and considers two approacheshiating
presentations based on IP multicast: (1) presentaiides
are transferred one-by-one as the presentation gmealong
with control information — the next slide is tramstd in
advance trying to avoid potential transition dejayg)
presentation slides are transferred in advance ringluhe
presentation only control information is transndtteThe
second approach is similar to the one considere®ith
However, MPPT focuses on the presentation and lacks
mechanism to deal with session creation, session
advertisement or session join. Thereby, the apjicadoes
not work out of the box, which is likely to meareth will be
an additional difficulty for the typical user toale how to use

from the network and updating the GUI and slideshowthe application.

application at the same time that it processe<Gte events
and issues network commands such as “next slide”.

Windows Meeting Space [10] is a new applicationbto
released with Windows Vista that targets both loaat

Session announce messages are sent in SDP fortmat. Tremote collaboration environments. It includes uesd

business logic module uses existing SDP libradegeherate

similar to those considered by DiS (e.g. sessieatawn and

and parse SDP session announce messages receithd by presentation sharing) and supports other featstes) as file

network module on address 229.123.123.1 and p&@@.0

The other network messages are formatted in XMLe Th instead of session advertisements considered

XMLite tool was used to help generating and pargimese
messages. Ten messages were defined in XML, imgjualn
application keep-alive message, four slide flow sages
(“next slide”, “previous slide”, “jump to beginnifig'jump to
end”), “speaker change” and “acknowledge” messages,
“kick user”, a “repeated user name”, and a “fienisfer about

to start” messages.

IV. RELATED WORK

In this section we focus on related work mostlydaasn
VNC that can support distributed meetings addrgssither
remote or local collaboration scenarios.

VNC [2] is a desktop sharing system that can reimote
control graphical user interfaces based on one higap
primitive; “Put a rectangle of pixel data at a give, y
position”. The VNC server runs on a machine thares its
screen and sends small rectangles of the framerbiafthe
VNC client, which can be used to watch the remasktbp
and interact with the server. In its simplest foriiC uses a

sharing and joint file edition. Yet, it uses seasiovitations
in our
application. In spite of providing better securityhis
approach may be burdensome from the session creator
viewpoint, since he will have to explicitly invitevery
participant in a meeting; we argue that securityy nhe
achieved by other means, such as by using pubilietprkeys
for user's authentication. In addition, Windows MNee
Space uses the same desktop sharing mechanism MgdVS
share applications between up to 10 participaniS. lias a
more limited application domain (i.e. distributedide
presentation) but neither limits the number of ipgrants nor
uses the desktop sharing mechanism to share patisest

V. EVALUATION

This section evaluates the visual responsiveness tla@
network traffic generated by DiS when compared WitBN
Messenger Application Sharing (termed MSN in thet &
the paper). The selection of MSN was made takirtg in
account the limited number of free application Biwr
software available and considering its huge utilima

considerable amount of bandwidth; multiple encodingworldwide. In addition, since MSN uses VNC as thal#ting

methods have been developed to reduce it. VNCaigpin-
independent and supports multiple clients conngctinthe
VNC server at the same time.

MSN Messenger [7] is probably the most populardnit
Messaging program in the world. MSN gradually s@rt
including other features such as audio and videpad, file
sharing, and application sharing. MSN'’s applicatsharing
feature is based on VNC so that virtually any aggiion can
be shared between participants. Nevertheless, onty
participants are currently supported which reprissarmajor
disadvantage for working meetings.

CentraLive for eMeetings [8] is a commercial apgticn
that enables application sharing between multipters
connected to a central server. Since it is base¥M@, it
allows any application to be shared. Its main dbjecis to
support remote collaboration between participathtsrefore

mechanism for application sharing, its evaluaticey rallow
us to draw conclusions about other applications hised on
VNC.

The test scenario used for the evaluation considér®
applications running on distinct laptops connedtea local
IEEE 802.11b wireless network, which in turn wasrcected
to the Internet (as required by MSN). One of the N\MS
applications acted as “server” in order to shardoeal
presentation and the other acted as “viewer” dyspip
locally the remote presentation. A third laptop mng
Ethereal [11] — a popular network protocol analyzewas
used to capture the generated network traffic aagk ats
measurement. Since MSN only supports applicatiaris
between two users, the visual responsiveness anerajed
network traffic comparison involving several usess not
presented below.



The slideshow used for the test was composed afidds
(sequences of 2 images slides followed by 2 tedes). We
have simulated a typical
considering that slide transitions were made iwrirdls of
approximately 5 seconds.

We focused our evaluation on the generated nettvaffic,
namely the real-time traffic, and visual responsess of
slide transition; the former directly influences thatter. In
particular, we measured the interval between tlstaim a
slide is displayed in the speaker’'s computer asdrbtant in
which it is completely displayed in the remote camep. In
order to measure the visual responsiveness ofptpkcation,
the slide transitions on both speaker’s and listerlaptops
were captured with a webcam and further analyzétyubke
Windows Movie Maker application.
observe that MSN has worse visual responsiveness BhiS
when considering the number of frames counted lmtviee
frame in which the slide is fully displayed in tkpeaker’'s
laptop and the frame in which the slide is fullgmlayed in
the listener’s laptop. In our test, the MSN slidmnsition took
up to 7 frames with an average of 4.8 frames whi& only
took up to 1 frame with an average of 0.3 framesceéthe
MSN application uses VNC-based desktop sharingesysit
will progressively display on the listener’s laptiye parts of
the image it receives, as illustrated in Figure 3.
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Figure 3. MSN slide display delay.
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Figure 4. Real-time traffic — DiS versus MSN

Figure 4 presents the comparison of real-time netwo [7]

traffic generated by DiS and MSN for the same slubsv.
We observed that most of the network traffic getestaby
DiS occurs during the slideshow file transfer befdhe
beginning of the presentation (0-40 sec.). Afteat theriod,
the generated network traffic is residual sinceésitmainly
composed of small signaling control packets. On dtteer

hand, MSN generates bursts of packets on evenge slid

transition. This can be accounted for by MSN’'s VN&sed

We were able to

functioning principle. Overall, the larger the nusnkof slide
transitions the worst is the network traffic penfance of

slideshow presentation byMSN compared to DiS. Before the end of the presiemta

the total amount of traffic generated by MSN (8@ytes)
had surpassed that of DiS (600 Kbytes, most of kvbifore
the beginning of the slide transitions). We beliesmilar
visual and network results are achieved when mistenkers
are involved, given the use of IP multicast andticast file
transfer.

We used our application in two live presentationBN&SC
Porto. There were two speakers and three listendtts
laptops. Listeners were able to see the presentatith in the
laptops and in a projector connected to one ofldpéops.
The application behaved according to its specificat

VI. CONCLUSION

This paper presented an innovative approach fapa@tpg
slideshow presentations at working meetings. Theagth is
implemented by means of a new software applicatidisS,
aimed at running in each participant’s laptop amtased on
the fact that in today’s working meetings each ipgnt is
likely to have his own laptop. DiS outperforms ttate of the
art standard application in terms of generated ostwraffic
and visual responsiveness. Our application mayxtended
to include, for instance, support for other preaton file
formats (e.g. pdf and html) and mouse position isbar
allowing speakers to point out important informatio
appearing in slideshow presentations. To be besbusf
knowledge, our application is the first, from thdsegeting
local scope collaboration within working meetinghat
exhibits visual responsiveness comparable to thhteged
with the traditional projector approach and thappsrts
session creation, advertisement, joining, and mameagt in
the same software infrastructure.
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