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Abstract:

The MECCANO projed, building on the reaults of the MERCI project, is furtherimproving
the MERCI tolkit to provide abeter environnmentfor multimediacollabordion.

The tools used by the project, whether devebpedby MECCANO or from othersoure@s, are
provenwithin the projed by the acivities of WP8, Conolidation of Applications. Furthe
validation and important user feedba&k is provided by those projeds and uses using the
MECCANO tools in their work. Somewe acively support as pat of WP9, Supportfor
Validation Sites In this documat we reporton the work of supportng our usersduring the
first yearof the project

The projects we have supportedhave used the tools underthe real conditions for remote
teaching, seminas and distributed virtual medings. We de<ribe the work of the supportel
projects and theprogres tha has beenmadeby themandby us
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Int roduction

The objectives of Work-package9 are to ensurethat the MECCANO software releassesmeet the
needs of the different validation adivities using the padkages. This includesboth fixing problems
in the Releases, and ersuring tha the conterts of the Releasesmed the neeals of the validation
projects. The bakgroundto the workpackage is given in the foll owing paragrgphs.

By the stat of MECCANO, the tools provided by the Multimeda European Resarch
Conferendng Integration (MERCI) project [1] were considaedvital to proposds like PROSPECT
(ACTS), ICE-CAR (Telemadics), NICE (Telematics) and various other european and national
projects. Thus in sypporting these validation projects we have hadtoensue that:

« dired ddficienciesin our tools ae remedied
« thetoodls meet the needs ofthesevalidation and demonstation projects
« tools developed by projeds which useMECCANO tools can be integraed into the toolkit.

The deail edadivities have been, and are, driven by the needs,activities and desies of the propds
which we suppat. Althoughwe allocate specific effort to theliaisonandtail oring taskswhich are
desaibedin this deliverable, much effort has also been put into the technicd workpadages to
support theseprojects.

We also provide a limited Help Desk facility, via emal lists, to provide uses of the MECCANO
tools with dired hdp in therr use on the various platforms we supmrt and the nework
environmens in which we opeate.

In the following pageswe summarsethe work we hae doneduring thefirst yer in supportof the
projects. Each of the partnersinvolvedin the workpadkage has produced a report and thewhale is
summarsed.
Partner reports
The partnersin this workpackage are
« Acadenic Computing Centre (ACC), Krakow, Polard
¢ Commurnications Reseach Cente (CRC), Ottawa, Caraca
* New Leaning AS (NL), Oslo, Norway
TELES AG (TELES), Berlin, Germany
e Universtiy College London(UCL), London UK

We review ther work individually in thefollowing sections.

ACC, Kr akow, Poland

ACC have suppotted the following usergroups which are interested in using video conferencing
tools developed or entanced during the projed:

* Medical communty of Krakow represented by the John Paulll Hospital;

* A group of scientsts from the Faculty of Physis and Nudear Techniques,University of
Mining and Metallurgy, Krakow.

For the purposeof MECCANO WP9, as well as for the future Fifth Framewak collaboraton, a
letter of intention between ACC and JohnPad Il hospital in Krakow has been signed . John Pal Il
Hosptal (650 beds, 1300employees)is aspecialistmedica centerwith severd puimundogical and
cardiologicd wards. The hospital comprises13 wards, most of them focusedon chest medcine.
There aredso two sugical depatments, onefor cardac surgey and the other for thoradc surgery.
Two thousandopenheart opeationsare performedin the hospital annually. John Pau 1l Hosgtal is
one of the most advanced hosptals in the regon in terms of the devdopmentof information
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infrastructure. During 1998199 the hosptal was equipped with the high-end campus network
infrastructure basel on 622MB/s ATM and switched FastEthernet

Support provided
ACC provided2.5 pms d support during the four morthsto May 1999

It provides sigificant supportfor thefiber link between the hosptal and ACC network center. This
orntgoing project, lead by ACC, is schedued for compldion in the autumn of 1999. The 3km high
speedlink betwveen ACC and the Hospital will allow pan-european conferencing coll abaation and
telemedicine apgdicaionsover TEN-155 ACC not only supports high speed Internet connection
for the Hosptal, but also givestechnical sugport on networking technology, massve data storage
and multimeda support. This suppat includes training on the instdlation and configuraion of
MECCANO tools.

As MECCANO toadls are oriented towards a wide group of uses, ACC has been working on the
transhtion of the VIC, RAT and SDR manalsinto Polish. Polishversionsof the MECCANO tools
doaumentetion all ow for easier dissemination of the tools amonguses with limited English. VIC
and RAT manuds are available for free downloadfrom the ACC MECCANO web site [2] in the
documentation section. Thefinal version of the SDRmanud is sdeduled for mid June1999.

Having noticed a subsartial interest in Interret video conferencing among the scienific
community in Krakow, ACC prepared an introductory semnar on the techrology and tools
developedunder MECCANO. This evert took place on 24 April 1999 within the framework of the
Open Technical University [3]. The MECCANO projed has been introduced, thegoal of individual
work padkages have been desciibed and the mostimportart MECCANO tools have been briefly
preserted. A PoweaPoirt preseatation from the seminar (in polish) is available for free download
from ACC MECCANO web site.

ACC has been aso providing limited technical supprt for uses without Internet multicast
connectivity. Thosesuppat activitiesinduded consudting on multicastrouting configuraion and
multimedia hardware and software instdlation. In caseswhere full-featured MBone connedivity
could not be estahlished, RTP padket reflector (rtptrans)hasbeen used.This patticular techrique
has been siceessfuly utilisedin caseof the Feculty of Physics and Nudear Techniques,UMM.

User response

The validation activiti es have revealed that the current release of the MECCANO tools provides
sufficiert functionality and stability for the purposeof the collaboraive video conferendng over
Krakow Metropolitan Area Network. Those of the users evaluaing MECCANO tools who had
worked with the older versins of the tools noticed a substantial increasein the stahility and
reliability of the versionsreleasel in spring 1999.

An important milestone in MECCANO as far as Pdand is concerned was the incresse in the
bandwidth of the Pdish reseach Intemetbackboneto 34 Mb/s and its connection to TEN-155[4]
establishedin March 199. The improvemert of network comedivity in Poland makes it possibe
to usethe MECCANO toals not juston LANs and MANSs but alsoacross Poland and the whole of
Europe As many userstend to identify low quality audio and video causel by network congestion
with low qudity of the tools themséves, ACC's efforts in enhancing network conredivity in
Poland mace at the Stae Committee for Scienific Resarc level, seemsto have had a dired
impact on usersopinions o the streaning multimedia tools provided by MECCANO.

Future plans

An initial contact with scientsts represerting the Tedhnicd University of Gliwice, showing big
interestin using MECCANO tools in their projects, has been male. ACC offered technicd suppat
in establishing and configuring of MBone conredivity, using MECCANO video conferencing
tools, providing multi cast traffi c monitoring fadil ities.

ACC's main contribution to MECCANO tools - the Scdable Video Distribution Architecture will
be deployed in Krakow MAN. The systemwill sewve asthemultimedia repasitory for the supported
use groups, allowing stored multimeda contentto beretransmited on demard.
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CRC, Ottawa, Canada

CRC hasbeen supporting the MBone Knowledge Networking Project [5] which has 2 interrelated
activities:
1. study, experiment and recommend more advanced MBone networking architectures or
configurdionon CA*netll than arecurrenty configured.

2. reseach andevaluat the degreeto which spedfi c MBone technology and tools enhance
the process of coordinaing networked knowledge prodwction in the context of (a)
professbnd reserch; and (b) graduée curricula.

Support provided

CRC hasspent a a total of 3.0 pmson providing a regular contribution to monitoring andtrouble
shoding the multicast network during the distributed coursesessions.This wolk hastaken place as
pat of a broader progam of monitoring the national and internaiond multicast support in
CA*netll. CRC has exchargedinformaion on MBone tools with ather participants in the projed.

Future plans

This CANARIE [6] funded prgject is nearing completion. Thereare plans to apply for suppott to a
follow-on project when the competition is anrouned Discussbns about including international
patnershave beenfrustrated by the badinternationd MBone comedivity from CA*netll.

TELES, Berli n, Germany

TELES and UB have closely cooperaed in WP9, particularly in providing hardware and software
for gateways. In various casessupport was given for seting up conference environmens using
MECCANO toolsand/or instricting uses how to usethesetools in particular scenatios.

Support povided

The German CONTRABAND project dealing with handling of routine work and emergeng
situations in the harbour environment has benefitted in its last yea from MECCANO tools,
infrastructure, and expettise. In particular, local coordinaion of MECCANO tools and their
integration with CONTRABAND-speific GUIs and conference contralers is based upon the
Mbus concept deweloped in MECCANO. Suppot was provided to the harbour institutionsto se
up and configure a multicastnetwork between the sites involved, baseal upon their ATM network
infragtructure. Furthermore some of the harbou institution persaind were trained to use
MECCANO toolsand we gathered feedbad with respet to ther perceivedneeds (s bdow).

Within the Bremen university, a sequence of distributed lecures was hed about media and
computer sciences. All these lectures were transmited via the Mbone to another Bremen
educationd institution and to all other interesed observers. Two dedicated roomsin the two
universities were speifically equpped for teleteaching purpcses to estblish a virtual classroom.
The MECCANO tools were usal for transnissionof audio and video between the two primary
sites. The lecturers andthe supporting stdf for the lecture seiies were trainedto usethe Mbone
and to configure Mbone equipmert; also, specialized tool configurations were dewveloped and
appropriate startup files creded to simplify the startup procedure for all the systems. Findly,
configuring and debwgging multicasing in the relevant parts of the network were suppoted.

Within the MECCANO projed, partner sites were supprted in instdling gateway components.
This support includes providing interested partnerswith ISDN hardware ard drivers for Linux as
well as assisting during the installation process.

Use regponse

Thefeedbadk gathered on tool usaility andadditional user requirements came primarily out of the
CONTRABAND projed and the media and compuer scierce ledure series. In both projects,
people felt it essenial to have supprt for Windowsbasedplatforms ha would enable them to use
applicdions and presertation tools they are familiar with, but were disapmwinted by the
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performance exhibited by the MECCANO todls in the Windowsenvronment (as opposedto Unix
workstétions).

In CONTRABAND, the pemle involved explained that they would neel applicaion shaing as
basis for joint work. Out of the available application shaing systems for Microsoft Windows
plattorms, Microsoft NetMeeting seemed the mostworkable and best peiforming soluion. As a
consegierce, we are invesigating how to incorporate Netmeding into the MECCANO
conferercing architedure to be able to provide an integrated conferencing sdution for Windows
plattorms. For CONTRABAND, it shoutl also be noted that usershad to be urged to try and use
the new techrology: the procedue for usingthe MECCANO tools, even though equpped with
simple GUIs and other simplifying control mechanisms devdoped in CONTRABAND, was
perceived as 1o compkex while the potential gains in productivity were notimmediately obvious.

In the lecure serkes, the lecturers used Microsoft Powepoint's presentation mode With all the
special effects provided by Powepoint, however, using applicaion sharihg tools proved to be
insufficient for proper remot presentations: the performance with animation was not satsfactory
and appi cation shaing tools could notconvey all meda types usedin presentaion (e.g. audio clips
could not be shaed).

Futureplans

As Powepoint comes with a built-in telepresenation mode we will invesigate the possilili ty of
integrating certain such Windows applications with local cortrol mecarisms such as the Mbus
which isusal to communcate between MECCANO apdicaions.

UCL, London, UK

UCL has put its mgor effort into the supportt of the work of the UK project Piloting IP
Videoconferencing (PIPVIC2) [7]. This prgectisalarge scée pilot fundedby the United Kingdam
Education and Reseach Network Assogation (UKERNA) [8] following the suaessof the earlier
smal scde pilot PIPVIC [9].

On a smdler sale, UCL hasworked with the Internet Collaboration Board (ICB) [10] and the
Interworking Public Key Certification Infrastiucture for Commece, Administration and Resarch
(ICE-CAR) project [11] after its strtin Janwary 1999.

PIPVIC2

The projea stated in December 1998 and will be completed in October 1999. Its am is to
undertake piloting adivities to gain a greater understainding of the issues encounteed in running a
large scale IP videacorferencing sewice. It forms a core part of the UKERNA videoconferencing
straegy. The projed hasthirteen pariners and is coardinated by University College London. The
other Highe Education Institution partner sitesare:

»  University of Birmingham

» DundeeUniversity

* University of Edinburgh

* University of Essex

* University of Exeter

* University of Glasgw

* GlasgowCdedonian University

» University of Manchester

» TheSchool of Slavonic and East European Studiesof the University of London(SSEES)
* St.Andrews University

+ University of Wales & Aberystwyth
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* University of Westminser

The project is adive in teaching, reserch and administraion. The teaching adivities provide a
numbe of real courses, including languages, film studes, sociblogy, computer networking and
bushess Resard adivities are in thefield of paticle physics and collaboration in data archiving.
Administrative tasksin which the projed is active include external examirers medings, projed
medingsof the several projects, including PIPVIC2itsef.

Support povided

UCL has speri a total of 2.5 pmson sugporting the PIPVIC2 project during this first yea. The
support providedto the project by MECCANO canbe summarised unde thesefour headngs:

» Help with theinstdlation of thetools

» Modifi cation of thetools to provided neededadditiond feaures

» Network andysis duing eventsard activitiesto identfy connectivity problems
e Support to project usersduring events sich assemirarsand dasses

In each of these aeas we were able to provide hdp ard to receve important feedbadk from usersof
the tools both on their usaility and the generd utility of the technology for the purpaoses of the
uses.

Installation of tools

The actud installation of the tools on PC platforms, which are the mostcommonly usedin the
PIPVIC2 project, consiss of simply running a sef-extracting binary installation file. On
workstaion platforms the sdftware is provided as a binary file. The soure is also provided for
locd compilation, if neessay.

Most of the problems enmurtered in this areaarosefrom the variaton in the spedfi cation of the
hardware omponentsin FCs. This vaiationin the componentsmakesit impossibk to ensuretha a
single verson of the software will run correctly on any platform. Typical of these problemswere

* inadejuae audo cardsand/or drivers in the early stages

e unsutable andogue pelipherds sud as headses for desktgp corferendng adivities ard
echo canallation equipment for room-basedactivities,now the main problemin PIPVIC2

Theseproblemsdo still occur occasondly, but, in the main, have only to be solved for a new user
or when usinga new machine.

We hawe also experienced somedifficulties in the maintenance of version control amongstuses.
Although we ty to mantain backwards compatbili ty in new vesions of thetoolsthisis notalways
possble. Technicd improvemens someimes mardate the useof new versionsto make useof new
technigues ad sometines thee are arors in arly versionswhich canaffect later versionsin which
the errars have been corrected. An exampk of the latter is the Network Text Editor (NTE) [12] in
someversionsof which a speeific bug is able to corrupt the shaed fil esfor all users,eventhose
running a later corrected version. If only one userin a sessionis using sucha corrupting version,
the othe participants canna collaborae propely. In anenvironmentof rapidly changng versions
driven by userfeedback on both bugs and new feaure requests,this hasproved to need constant
attention.

Modification of the tools

The main requrement which has arisen from working with the PIPVIC2 project has been for
chargesto the NTE to allow the use of alternative charader ses for language teaching. This
facility has been implemened for Microsot platforms (Win95, Win98 and NT4.0) using the
Microsoft Multilanguage Support feaures for these platforms on which the project has
standadised. It will only work corredly if all users in the sesson have the support package
instdled on their platforms. An addtional probdem with this feaure hasbeen the provision of the
correct keyboad mappings. Whilst adhesive labels are avalable for individud chaacter sets, this
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is not a scalable soluion wherethere is the need for several suc sets asin language teaching. The
PIPVIC2 solution for the Russan classs was to have a smal keyboard map of the cyrillic
characters displayed in a window at the bottom of the monitor.

The ability to synchronise audio and video streamshas long been recogrised as necessaryin an
environmen where the meda are handled by sepaate tools. In the wide area of the Internet, it has
sedom been possble in the past to acieve suficient bandwidth for video to make lip-
syndornistaon necessay. Today, the ability to syncroniseis beginning to be anissie once more
as more uses have accessto higher bandwidth networks in Europe. The Robust Audio Tool
(RAT) [13] hasthe facility to usethe conference busfeaure to communcae with a video tool to
adlow this syndwronisaion; at preset we do not have a verson of the video tool
VideoConfeaencing (VIC) [14] which can make use of this feature We anticipaie that suc a
feature will be made available in the future.

Network analysis to identify connectivity problems

During the regular weekly project medingsand in the courseof other projed adivities, members
of the MECCANO team at UCL hawe provided andysis of network problemslocally and have
joined with othersat the remote PIPVIC2 sites in coll eding statistics. Where prablems hawe been
identfi ed MECCANO tean members hae liaisedwith UKERNA to sole them. Addtiondly they
have joinedwith neworking spesialists & PIPVIC2 parner sites to run diagnostic tess designedto
idenify structura problemsbath in the backbonenetwork and in the conredionsto desktopsand
conferencerooms d local sites.

User support during project activities

This has been provided by the presene of a membe of the MECCANO project tean at UCL
whenever an adivity involving UCL wastaking place. This tean mambe has provided technicd
support and trouble shating for thosetaking part. Team membets also provide a continuous email
hedp line for the supprted MECCANO tools and will respord quickly to requess from uses.

Use regponse

Pat of the PIPVIC2 project deals with use readion to the useof the tools and so far there hawe
been a number of andysesproduced for speific adivities. These reports are available from the
PIPVIC2 projed web site [7]. In general, use respmse has been favourable. There hasbeen a
postive approach to any problemsor deficiendes in the tools which hasemphaiseal a willingness
to work with the MECCANO project to provide improved tools with the specific features needed
for usein thesered apgications. Examplesof this collaboraion were given above in the sedion
Modification of the tools.

Futureplans

We planto continue the close coopeation which hasbeen so valuable during the past yea for the
remainder of the PIPVIC2 projed.

ICB

Edga Harmsen and Andrew Tu of the Comnunications Sysems Division of the NATO
Consulation, Canmand andControl Agency (NC3A) represented thelCB. The adivities consited
of a numberof trials over the Interneg between NC3A andUCL Thesetrials were held during the
period 5-9 October 1998 The trials were documented by the team at NC3A. The report which it
producedis included with this ddiverable asAppendix I.

Support povided

The detail s of the trials may be read in Appendix I. At the UCL end the network suppoit was
provided by JohnAndrewsand the tool support by Roy Benndit.

Use regponse

The user responseto our collabaaton and assisane was extremely postive. This is well
illustrated in the summary of the NC3A repat which reads,in part
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The trial with UCL improwes our undestanding of QoS issuesconcerning multimeda
collabaration overtheInternet, and promotesinternationd collaboraion onrelatedreserc
activities. It is also important to continue collabaation work with UCL which is a both
knowledgeahle, aswell asareliable andresouraful partner.

A numbe of the spedfi c points they raisedare on our working agenda For example we have
already produced versions of RAT and VIC which operae under IPv6. The group have not
requested any further assisaince to date.

Futureplans

We have no firm plansto do further work with the ICB, but we remain avail able to assgt them in
the future shoud they ask us.

ICE-CAR

The objedive of the project is to provide al thetechndogy componets to support the secure use

of the interretfor commercial and administrdive applicaionsin Europe The projed will improve

and dedoy the existing security toolsets from the perspective of usability and interoperability.
Support povided

Since the project started only in January 199, we have providedlittle help to the project members
in their use of the MECCANO tods. We have liaised closely with them on the improvements
which have been made to the Session Direcory (SDR) [15] in its ability to handle secure
conferernces. An improved version of this tool was ddivered aspart of the first mgor delivery of
MECCANO toolsmadein March 199.

Use regponse

It istoo soon, as yet, for any responsdrom participantsto their useof the MECCANO toolsin the
ICE-CAR project.

Futureplans

There is a committmenton our part to provide a high level of support to the projed membersin
their useof the tools for corferencing, andwe exped to have a high level of informedfeed badk
from them, espedally on their reaction to the security aspets of thetoolset

The Universities of Freiburg and Mannheim, Germany

UM and UF provide support for the virtual university project, VIROR [16]. This project, which
stated in July 1998, links the universities of Frelburg, Manrheim, Heidelberg and Karlsruhe to
provide higher education independent of a stulert's physcd locaion. VIROR erompasesseverd
departmerts ranging from computer sdenceto bushessandlangiage studies.

The mostimportant asped of VIROR in the context of MECCANO is tha regular lectures and
semhars are broadcastas teleteaching events. Thisis done as aeavice for real users- lecturers and
studerts. All VIROR adivities are obseved and evaluated by psydologistsin order to provide
feedbad to tool developes and lecturers dike.

The project uses mary of the MECCANO tools including AOFwb, dib, wb, vic andsdr.

Support povided

During the current semeste (April 1999 — Segember 1999), UM and UF are providing
supyort for four weekly teleteaching events. In detail theseeventsare:

* aregularlecture given by Prof. Dr. Effelsbergabou Multimedia Tedhndogy,
* aregularlecture given by Prof. Dr. Schntze about Computer Sdence and Sciety,

e astuwlert semirar about Distance Learning and
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* oneseminar with invited spe&ers éboutinnovative approaches for teleteaching.

Theseevents ae broalcastoverthe Mbme. However, a dalicated ATM badkbone (2 Mb/s) s usel
between projed partners to guaartee high qudity and prevent network related unreliability. The
toolse varied dightly betveen the events and included AOFwhb, dlb, MVVoD, sdr, vat, vic and wb.

During all events, UM and UF are respnsilde for seup and maintenarce of the tools and network
connectivity. For the two semnairs the spegkers are gererdly unfamiliar with the toolset and need
an introduction on how to usethe tools aswell ashow to do a telepresentation. This training is
provided in form of pradice sessbnswhich are held 2-3 days prior to the red event. Wheneer
AOFwb or the dib are usdl, the feedbad of the participarts and the experiena of the technicd
supprt stdf are usel to dismver, tradk and fix bugs as well as improve the tools with new
functionality desiredby the uses.

Use regponse

The lectures of Prd. Dr. Effelsberg and the student semirarsare evaluated by psydologists. The
results of the evaluaion will be made availabe assoonasthe andysis of the data is complde.
Individud commens, however, show that the acceptance of teleteaching on the stucent side
depends more on the content and the qudity of the presenation of the lecture/saminar than on
technical issus. The ledurers frequently indicated tha the process of geting slides into
wb/dIb/AOFwb is still quite complicated, espegally when MS Office (PowerPont/WinWord)
applicaionsareusedto prepae slides. Very noteworthy is the successof the AOFwb recording for
last year's lecture on Computer Networks (Prdf. Dr. Effelsbeg). The recording is sold to the
studerts on CDROM and isnow usel by the majority of the students for examination preparations.

Futureplans

In the following semeters the VIROR teleteaching activity is scheduled to be increased from
semeata to semestr. The final vision is the establishmentof a virtual university, where students
can chocse which ledures they want to attend indeperdert of their physical location. One
important asped of this locaion indgpendency is remote examinations. The first sudh examinaion
is schedued to take place at the end of this seneste.

During the next semeter we plan to incorporate the ramaining tools of the MECCANO wolsé into
the VIROR teleteaching efforts. Espeially interesting will be the usaye of RAT/FreePhme for
high qudity audio trarsmisson and MBus for sessia invitation/seup.

Summary

The projed has mack goodprogressin the support of projeds and users who areactudly usingthe
MECCANO tools for real applications, not just for trials. We also continue to respad to the
feedtadk from our usersby improving the tools and modifying them to med new needs.

During the first yea our manpower efforts have varied with the patem of needs of our user
community. Somepartners,suwch as CRCand UCL haw hal an onging programme of supp ata
modest level since the start of the projed. Othershawe apdied a more sporadc effort in line with
the neals of their particular users.ACC have recently begun a collaboraion with a mgor hosptal
in Krakow and will continue to develop this relationship during the second yea of the project. In
the table below we sumnarise the effort (pmg of the partners.
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Reporti ng Peri od
Partner Jun/July | Aug/Sep | Oct/Nov | Dec/Jan | FebMar | Apr/May | TOTAL
98 99
C1l UCL 0.25 0.25 0.45 0.73 0.53 0.40 261
C2 ACC 0.75 1.75 2.50
C3 CRC 0.50 0.50 0.50 0.50 0.50 0.50 3.00
A6.1 NL 0.20 0.10 0.50 0.80
C8 TELES 0.25 0.25 0.50 1.00
TOTAL 1.00 0.95 105 1.23 253 3.15 9.91

Table 1: Effort expended (pms) on Work Package9.
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Appendix |

A summary of multimedia colaboration tr ials between NC3A and University College
London, 510 October 1998

By
Andrew Tu
Edga Harmsn

Comnunicaions Sygens Division
NATO Consutation, Command and ControlAgency

Abstract:

This docunent providesan execuive summay of multimedia collabordion trials
conducted between the NATO Conaultation, Command and Control Agency (NC3A) and
the Univerdty College of London (UCL) over the public Internd. The test reailts, a
summay of lessonlearned ad futuretestplansarealsoincluded.
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1. I ntr oduction

As pat of our pracical investigaton into the operdiond use of Interng and
Internettechnobgiesand our supportfor collaboraton activitiessponsredby the Internet
Collaboraton Board (ICB), we paricipated in a series of multimedia collaboraton trials
with UCL over he pubic Intemet.

The focusof the tess wason performanceevalation of multimedia conferening
services over the IP Multicag Backbone(Mbone) overlaying the public Internet, usng
multimediaconferacingtools developad by UCL. Theteds wereconduced beween5-9
Octobe 1998.

2. Ted tools

The tests were conducte usng thefollowing UCL-devdopedMbonetools:

* RAT -- A reliableaudb confeencingtool

* VIC -- Avideoconferancingtool

« WBD -- A whiteboad colabordion tool

* NTE -- A textedior

« SDR -- A sesion direciory service

SHRIMP-- A Mbonetool kit enmompasing the dove Mbonetools

Thesetools were pre-conmpiled by UCL and we downloadé a copy of the binaries
or execudbles from aUCL WWW servea. Table 1 sumnarizesthevergon of theted tools
used in thetests.

Mbone ool Evduated Verson Lated Version
RAT (Robug Audio Tool) | 3.028 3.028

VIC (Video Conferene) 2.8% 2.8udl

WBD (WhiteBoarD) 1.0ud1 1.0ud2

NTE (Network Text Editor) | 1.583 1531
SHRIMP V1.0sl

SDR (Ses#n Direciory) 2.486s5 256

Tablel: Evduated preompied binary software version
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3. Ted configuration

As our Internd service provider (i.e. UUNET) hasnot yet resurmed the supportfor
Mbone,a temporary Mbonefeed wastunnela from the UCL IP multicag-capablerouter
to our "pseudo” multicag-cgpable routa which is a Sun workgation running a specal
kernd paich (i.e. Mrouted 3.8) suppadrtg multicag routing. Thebandwidh of thisMbone
tunnd was set atthe UCL routerto a maximum of 128Kbps

GSM- and PCM-conpliant audo andH.261-compliant videocongituted the audio
andvideo componens of a multimediaconferancing sesion. The hostmadinesarePCs
running Windows 95 and NT. Thes PCs were attachedto the sameLAN segment to
which the Sunbasd mroutal route wasalsoattached.

4. Ted concept and procadures

We creded a Mbonesession that wasthen advetisedto Internetvia the SDRtool.
We conducked severd Mbonesessionslocaly overthe undassified LAN, as well aswith
UCL overthepublic Internef usingthe RAT and VIC tool and theSHRIMP toolkit. The
tests were conduced during the normal working hours(i.e. between8:30to 17:30) and
after the normal working hours (i.e. before 8:00 and after 18:00). Additionally, we
paricipatel in severa publicly announcd Mbone sessons. Furthermore,an atemptwas
alsomadeto conducta secureconferacing £sson with UCL, usingthe publicly avdlable
PGP-DES fadlities.

5. Ted reallts

As expeded the performance or the quality of the multimedia conferencing was
prety goodoverthe LAN (i.e. with clear audio and about 10 QCIF frames per second)
even during the peak normal working hours The quality of the conferening was also
foundto be aceptabé over the public Internd/Mbonewhenthe traffic intensty overthe
Internetwasrelatively low (i.e. before8:00and after 17:30). The qudity however started
degraling whenthe traffic load overthe Internd becane heavier, noticeable betwea 9:30
and 15:30. The degrad&ion was exacerbded (i.e. with frozen video, choppy voice and
about50%- 70% padket los)) when the incomingtraffic on the NC3A Internd connetion
was close to saturatedwhich was causel by WWW traffic, as indicaed by our IP traffic
managenent/monitor manaer. This happeed about the noon time as people stated
browsng the Internet at their lunch breaks. Howeve, this problem only occurredat the
NC3A (or the recaving) end as the qudity of our audio and video received by UCL
remained pretty goodand nealy thesame. This canbe explainad asoutgoing traffic from
NC3A wasrelatively much lighter thanthe incomnig traffic over our Internetconnetion

pipe.

MECCANO Dedliverable R9.1 150f 16



Additionally, we experencedsome pruning problems which were thenreslved,
whena newervergon of Mroutedsoftware (rdease 3.9)wasusel.

Furthernore, problens were also enmunterel during the trials of seaure
confaencing facilitiesusng PGP facili ties. Thes problems(e.g. cannotentera PGPpath
ata SDR sesson stup) arestill beinginvestigatel in colaboraion with UCL.

6. Lessonslearned

* TheUCL Mbonetesttools arevery usefulandarewell structured.

» Bandwidh remans a critical factor for the qudity of multimediaconfereacing
overthepublic Internet

* Mechaisms capabé of providing improvedbeg-effort QoS and preferantial
treatment of different traffic streamsare requred when operaing multimedia
collaboraion over IRnetworkswith limited resoures

* Inclusion of security services such as autheatication and encryption are
importantfor opeationaluseof InternetMbone.

7. Near-term teg activities

Theobjective of nea-term test adivitiesisto furtherour investigaioninto the practical use
of Intemettedhndogies for operaiond useand rdated QoS issues, s well asto suppat future ICB
collabaation activities. Examplkesof near-term testactivitiesinclude

* Integration Mbone &4 toolswith COTS mutimediacollabordion packaes.
» Trialsof secureconferancingusing publcly avadlable PGP-DES fadlities
* Trialsof multimedia conferencingovera VPN

* Use of IP bandwidth manage devices for improved QoS through their
admission control capability .

Modification of selected UCL Mbonetest tools to supportIlPv6 addreses

Summary

The trial with UCL improves our understanding of QoS issues concerning multimedia
collabaation over the Intemet and promotes intemafonal collaboraion on related reserch
activities. It is also important to continue collaboration work with UCL which is a both
knowledgeable, as wel as areliable and resoure@ful paitner. Resources pemitting, we shold also
consicer to request our ISP provider to resumeMbonesugort
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