Piloting IP Multicast Conferencing over SuperJANET: The PIPVIC Project

Martina Angela Sasse, Louise Clark & Colin Perkins

Universit y Co llege London

Department ofCo mputer Science

Gower Street

London WC1E 6BT

27 Februar y1998

Abstract

The paper gives an introduction and overviewof the activities conducted under the PIPVIC (Piloting

IP Videoconferencing) project. The partner sites ˘ who represent a range of UK Higher Education

Institutions - areusing IP multicast conferencing tools to support a range of collaborative teaching, research and administrative activities over a period of 5 months. Theaim of the project is to understand the potential issues involved in running a large-scale IP videoconferencing service, and to document working local set-up and support requirementsfor sites using such a service.

1. Intr oduction

The JANET Videoconferencing Strategy[1], as approved by the ACN and JISC, recognises that, given the projected improvements in the packaging o fIP-based videoconferencing software, there is a need to undertake piloting act ivit ies to understand potential issues invo lved in running a large scale IP videoconferencing ser vice. The PIPVIC project was set up to address this need, and to:

· P ilot and assess IP mult icast videoconferencing with a cross-sect ion ofusers with differ ing requirements.

· Ident ify further requirements for the large-scale deplo yment and use ofa wide-area IP videoconferencing ser vice on SuperJANET.

· Assess the effect iveness ofIP videoconferencing tools in a collaborative working environment.

· Begin to test what happens when congest ion occurs within a service network environment and to evaluate the effects ofcongest ion on videoconferencing applicat ions wit hin a ser vice network environment.

· Begin to determine the scalabilit yo fIP videoconferencing on JANET.

The ult imate aimo fthe project is to demonstrate how IP mult icast conferencing can provide a reliable, flexible and easy-to-use videoconferencing ser vice to support teaching, research and administrative act ivit ies amo ngst the UK academic co mmunit y.

The pilot sites represent a wide range ofHigher Education Inst itutions in terms ofsize, type of inst itution, and levelo ftechnicalexpertise available. UCL - the lead site - has been using mult icast since 1993; the Universit yo fExeter and the Universit yo fWales at Aber ystwyth have used the techno logyas part ofprojects ReLaTe [2] and the MICE-NSC [3] since 1994. The

Universit y ofWestminster was connected to the SuperJANET Mbone in 1996, and has participated in one field trial. The Universit yo fEssex and the SchoolofS lavonic and East

European Studies (SSEES) are new to the technology. What allsites have in co mmo n is a range ofuser groups for whomparticipation in the structured activit ies ofthe pilot is a need or an asset.

2 Description of the Pilot

The pilot started on Januar y 2, 1998, and will run for a period of5 months. At the beginning of the project, connect ions to allpartner sites were tested. Shr ink-wrapped ver sions ofthe Mbone conferencing tools - provided by the SHRIMP [2] project - were installed and tested. The tools are sdr[3], rat[4], vic[5], nte[6] and wb[7]/ wbd [8].

Partner sites use a range ofhardware plat forms and operating systems: Unix workstations

(running SunOS, Solar is, Irix) and PCs (running Linux, FreeBSD, Windows95). All sites, in collaboration with the SuperJANET operations staff, had to ensure relatively congest ion-fr ee access to the Mbone.

Weekly project meetings between all sites using the conferencing tools co mmenced in the second week ofJanuar y. A technicalworkshop was run to introduce technical staffat the new sites to Mbone techno logy; in a second workshop, prospective tutors at the partner sites gained hands-on exper ience wit h the tools.

The structured activit ies cover the main activit ies that take place in inst itutions ofhigher education: teaching ( lectures and small group tutorials), research (seminar s) and administrative tasks (weekly pro ject meetings).

Allsessio ns are recorded digitally on the basis o fwhich contents analys is can be per formed and network statist ics extracted.

We are prepar ing a detailed plan for collection and analysis o fstatist ics on Mbone traffic and network performance. This plan is based on what Mbone experts at UCL and in the inter nat ionalresearch communit yregard as best strategyto obtain meaningfulfeedback at this point in time, and willbe agreed with UKERNA. The collection and analysis o fdata willbe documented and constant lyreviewed throughout the project. At the end ofthe project, conclusio ns as to which data collect ion and analysis methods provide the most meaningful feedback about network performance willbe provided in a separate deliverable.

3 Work Conducted to Date

In preparation for the user trials, UCL hosted two half-dayworkshops. The technical workshop was aimed at network administrators at the PIPVIC sites and included an introduction to IP mult icast, a talk on how to set up mult icast routersand the network administration invo lved in running it, and an introduction to the Mbone tools. The workshop for tutors was designed to prepare the new teachers and covered both a hands-on introduction to the tools and talks on how best to prepare and conduct remote tutorials given by two exper ienced tutors. Both seminars were mult icast to the partner sites and recorded on both MMCR and VCR.

The specialist language course, French for lawyer s, has been co mpleted. It was taught from

UCL to 3 students in Exeter. The tutor made use ofrat, vic, nte and wb in the tutorials. The tutorials were based on the use a video tape which was fed into a workstation and mult icast through vic. All sessions were recorded using MMCR, and both students, tutors, and technical staffat both sites filled in a web- based for massessing the qualit yo fthe audio and video after each session. The tutorials were observed at the Exeter site. Following the tutorials, a workshop was held at UCL where technicaland pedagogical aspects ofthe tutorials were evaluated.

Present ly, a specialist language course in Spanish for lawyer s is being taught fromUCL to 2 students in Exeter. Again, clips fro m video tapes are being mult icast to the students using vic.

This time we are recording the video tapes to a video server at UCL using MMCR, enabling us to replay the video clips using MMCR dur ing the tutorials.

The language course Polish for beginners is presently being taught fromSSEES to 2 students in

Essex. This is the fir st user trial where both students and tutor are using PCs running

Windows95 for tutorials. Previous trials have used ofUnix based plat forms.

Future courses include:

� Discussion groups in Human Rights between Essex and SSEES. Prior to the start ofthe

discussio n groups, UCL will provide another training session for tutors and students at

Essex and SSEES.

� Mandar in for beginners which willbe taught fromUCL to students at Exeter

� Italian courses between Aber ystwyth and Exeter

� And the only non- language tutorial, a course in systems development taught from

West minster to students at UCL.

To date, 3 weekly seminar have been given. UCL started with a seminar introducing the

PIPVIC project. Aber ystwyth fo llowed with a seminar, which was a practical talk on how to set

up and maintain mult icast routers. The third seminar, fromWestminster, was on how adequate

desktop video conferencing is for different types ofteaching, fo llowed bya presentation ofcase

studies where mult icast conferencing has been used for remotetutorials in previous user trials.

Allsessio ns are recorded using the MERCI Mult imedia Conference Recorder (MMCR), which

allows digitalrecording and playback o fMbone conferences. Audio, video and shared

workspace activit y ofthe language teaching sessions and technicalseminars are recorded;

sessions can be replayed bythose given access (e.g . tutors who want to review a sessio n), as

well as for detailed analys is ofsessio ns.

Sessio ns recorded on MMCR can be analysed in ter ms ofqualit yo faudio and video received,

and the content ofthe sessio n. We are conducting content analys is ofthe teaching sessio ns

(activit yon different tools, frequency and duration ofcontribut ions fro meach participant) to

establish whether the videoconferencing tutorials produce the tutor-learner dialogue required in

the educationalcontext. The content analys is is based on previous evaluat ion work in the

ReLaTe project [10].

4 Preliminar y Results

The French for lawyers tutorials proved successfulwit h both tutor and students. We have yet to

analyse the results fromthe workshop evaluat ing the trials in depth, but both students and tutor

expressed sat isfaction wit h the qualit yo fthe audio and video. The main problems encountered

dur ing the tutorials were due to poor audio qualit y for those students using PCs. The students

were meant to take part in the tutorials fro mPCs running Linux, but had to revert to using 2

Silico n Graphics workstations with one student on one machine and two students shar ing the

other. This obviouslymade typing in wb and nte problemat ic and though allthree students

could hear one another and the tutor, one ofthemcould not transmit audio.

The problemon the PCs was traced to an interaction between PC audio hardware and the

network audio tool, rat. Numerous problems were discovered with certain PC soundcards:

analogue cross-talk inter ference between input and output channels, excessive no ise pickup,

clock frequencydr ift between input and output channels, and extreme sensit ivit yto var iat ion in

microphone and headset impedance. Together, these conspire to make successfulaudio

conferencing difficult when using PCs, unless great care has been taken in the select ion ofthe

audio hardware.

The audio on PCs has also been the main problem in the Polish tutorials taking place between

SSEES and Essex, and more so because the two sites only have PCs available for mult icasting.

The other problem encountered in running the Polish tutorials is the need for a Polish character

set to be available in the shared workspaces. A modified ver sion o fnte, capable ofdisplaying

Polish characters, was developed and made available for PCs running Windows95. Polish

Windows95 language dr ivers must be installed on all participat ing machines in order for nte to

display the Polish characters correctly.

The Mandar in course for beginners will pose a similar problem˘ how to display Chinese signs

in the shared workspaces. The solut ion we have chosen is to use graphics tablets which can then

be used to draw the signs in wb (or wbd on PCs).

Throughout the structured activit ies we have been collect ing network statistics which we will

compare with tutors´ and students´ subject ive opinio n ofaudio and video qualit y. In addit ion,

analys is ofthese statistics has revealed, and helped to correct, a number ofproblems wit h the

mult icast routing configurat ion in the SuperJANET network. This has included increasing the

rate limit on the backbone network links fro mthe old value o f512kbps, as was previously

recommended for the Mbone in general, to 2Mbps. This new value more accuratelyreflects

network condit ions, given the growth in Mbone traffic in recent years, and is also more

consistent with recent IETF policy [9].

5 Conclusions

The PIPVIC project has shown that IP mult icast based conferencing applicat ions are usable

now, although a number ofrough-edges remain. Over the last few years, the toolset available

has matured, both in terms ofusabilit yand technical per for mance, and alt hough st ill o fficially

classified as ^research so ftware~, it performs well in day-to-dayuse.

Despite this, the use ofa set ofindividualtools provides a greater burden on the users than

would a single, integrated, inter face. An exper imental integrated interface has been prepared,

and has received so me use, but needs further development before it can be considered fully

stable.

Commercial interest in IP mult icast conferencing remains strong, and it is hoped that a number

ofproducts willbe introduced over the mediumterm, which will provide a better supported

route bywhich this techno logymaybe deplo yed.

The mult icast infrastructure within SuperJANET has been upgraded in line with the

recommendat ions o fthe PIPVICproject, and now provides a solid base for future use, although

continued mo nitoring is required to ensure that the perfor mance remains acceptable.

6 Acknowledgements

The PIPVIC project is funded byUKERNA. The authors wish to acknowledge the effort ofthe

project partners who were patient beyo nd the callo fdutydur ing the init ial stages ofthis project,

and the help provided by the SuperJANET operations staffin reconfigur ing the UK Mbone.

7 References

1. JANET Video Conferencing Strategyhttp://www.ja.net/video/strategy/

2. SHRIMP: SHRink-wrapping Internet Mult icast Packages. The project web page is at

http://www-shr imp.cs.ucl. ac.uk/shr imp/

3. Infor mat ion on sdr is available fro mthe web site at: http://north.east.isi.edu/sdr/

4. Hardman, V., Sasse, M.A., Handley, M., Watson, A. (1995): Reliable Audio for Use over

the Internet. In Proceedings of INET´95 , June 1995, Honolulu, Hawaii.

See also: http://www-mice.cs.ucl. ac.uk/mice/rat

5. McCanne, S. and Jacobson, V. (1995): vic: A Flexible Framework for Packet Video. In

ACM Multimedia ´95 , November 1995, San Francisco, CA, pp. 511-522.

See also: http://www-nrg.ee.lbl.gov/vic/

6. Handley, M. and Crowcroft, Jon (1997): Network Text Editor (NTE): A scalable shared text

editor for the Mbone. In Proceedings ofACM SIGCOMM `97, Cannes, France, 1997.

See also: ftp://cs.ucl.ac.uk/mice/nte/

7. Flo yd, S., Jacobson, V., Liu, C., McCanne, S., and Zhang, L. (1997): A Reliable Mult icast

Framework for Light-weight Sessions and Applicat ion LevelFraming. In IEEE/ACM

Transactions on Networking , December 1997, Volume 5, Number 6, pp.784-803.

See also: http://www-nrg.ee.nrg.gov/wb/

8. Infor mat ion on wbd is available at http://bashful. lboro.ac.uk/ROPA/wbd.ht ml

9. Junkins, D. (1997): Guidelines for Rate Limit s on the Mbone. IETF Mbone Deplo yment

Working Group, Work in Progress.

10. Hughes, J. & Sasse, M.A. (1997): Internet Multimedia Conferencing - Results fro mthe

ReLaTe Project. In Proceedings of ICDE World Conference , Pennsylvania.