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The Internet Multicast from ITS: How it was Done and

Implications for the Future
Luis F. M. de Moraes and Stephen B. Weinstein

Many sessions at the International Tele-
communications Symposium (ITS) in
Riode Janeiro, Brazil, in August 1994, were
multicast through the Internet as live audio
and pictures toviewers in the U.S. and else-
where. The Multicast Backbone (MBONE)
frequently carries meetings of the Internet
community and special events such asspace
shuttle launchings. Itis beginning to be used
forworkshops and other professional gath-
erings. Making one ofits major conferences
available through MBONE was a first for the
Communications Society and a cooperative
effort by many people that relied on the
generousloan of equipment and staff mem-
bers by a number of companies. A special
satellite data connection extended MBONE
from the United States to Brazil. We report
here on how it was done and what it means
for the Communications Society.

MBONE

MBONE, avirtual network layered on por-
tions of the existing physical Internet
[1,2] is composed of islands (such as
multicast LANSs like Ethernet), joined by
virtual point-to-point links called “tunnels”
(Fig. 1). The tunnel endpoints are typically
workstation-class machines with operating
system support for IP multicast and running
the “mrouted” multicast routing daemon
(always-running background process). IP
multicast packets are encapsulated for
transmission through tunnels, so that they

look like normal unicast packets to inter-
vening routers and subnets. [P multicast
addressingisan Internetstandard (RFC 1112)
[3] developed by Steve Deering of Xerox
PARC and now supported by numerous
workstation vendors. The real-time pro-
tocol (RTP) used for transmission of audio,
video, and whiteboard media is due large-
ly to Steve Casner, chair of the Internet
Working Group in this area.

A participatingworkstation should have
audio coding hardware plussoftware forcom-
pressionto32-Kb/s ADPCM, 13-Kb/s GSM, or
4.8 Kb/s LPC. The software for packet audio
(vat)andvideo(nv),and the userinterface soft-
ware, is available by anonymous ftp [4]. No
specialhardwareisrequired to receive the slow-
frame-ratevideo prevalenton MBONE since
decodingand displayis done insoftware. The
data rate is typically 25-150 Kb/s. Originat-
ingvideorequiresacameraandaframe grab-
ber card. A whiteboard function (wb),
supporting display of Postscript documents
as well as ASCII text, is also available.

Many of the audio and video trans-
missions over MBONE are advertised in
sd, the session directory tool (accessed
through the userinterface). Session creators
register the session with sd which assigns
an address. This address and the session
information appear on the screens of work-
stations running sd. The audio and video
programs can be invoked with the right
paramters by clicking a button in sd.

Why Do It?

This multicast, designed by us and our col-
leagues at the Federal University of Rioand
NEC’s Princeton C&C Laboratory, had
several motivations. Onewas to further the
globalization of the Communications Society
by illustrating how a national society such
asthe Brazilian Telecommunications Soci-
ety and the Communications Society can
jointly sponsor a conference that has a
truly international accessibility. In the future,
it could become common for a Commu-
nications Society member to purchase a
remoteregistration foradistant conference
or workshop, listen to and view sessions
of his or her choice, and ask questions while
being seen and heard by people at the meet-
inglocation and those attending remotely.

Thiswill be an enhancement of services
offered by the Communications Society that
many of us believe will increase the value of
membershipand the impact of our activities.
It will give us additional freedom in locating
conferences and could provide more sta-
bilityin conference finances. Although this
initial experiment was free, and the qual-
ity of the service may not be good enough
to charge for in the immediate future, the
Societyexpectsthatinafewyearsitwillbegin
collecting registration fees for remote elec-
tronic participation. This is itself part of a
larger, still developing planto convertasmany
as possible of the Society’s activities from
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paper-based tocomputerand
communications-based.
Asecondary motivation
was to experiment with a
particular service system,
the Internet MBONE net-
work, that represents a
different world view from
the telephone industry
that many of us come from.
The Internet pioneered the
conceptof abest-effort ser-
vice offering little if any
quality of service guarantee,
but provided cheaply and
ubiquitously. Although
intended for store and for-
ward data traffic, not media
streams, this service concept
mayalsohavesomerelevance
forreal-time traffic. We com-
plain about the two-frames-
per-second video and the
sometimes clipped and bro-
ken audio, but there is a
learningvalue in deploying
and experimenting with a
best effort real-time service.
With the experience gained |
in Rio the Communications |
Society can begin to define |
amember serviceofaccept- |
able quality, that may still |
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be relatively inexpensive
and open to experimentation and inno-
vation. It may be decades before it is
possible to offer all-day “toll quality” remote
conference participation at an accept-
able price, but in two or three years
MBONE may evolve into a service offer-
ingacceptable quality at an affordable price.
The time difference between originating
and viewing locations will always be an
obstacle and it remains to be seen how much
the sociology of meetings will change to
partially accomodate it. Almost all of
the viewers of the ITS 94 multicast were
in the United States, within a very few time
zones from Rio de Janeiro. Can conference
formats be redefined to reduce the
impact of the time difference? Perhaps
question periods will not follow immedi-
atelyonlive presentations but be delayed by
half a day so that members of the audience
in other parts of the world will have had a
chance toview delayed multicasts and sub-
mit questions. There are other technical and
behavioral questions that also require “just
trying it,” such as the importance of better
qualityvisual aids,which could be realized by
use of Postscript files on the MBONE white-
board. It was so hard getting the basic audio/
video elements in place that the Rio exper-
imentdid not have achance to getinto these
questions. But the experiment stimulated
thinking about the real human problems of
globalization through electronic processes.

Putting Together the
Connection

After getting the right software and media
hardware components, our main concernwas
the data connection from the conference
site at the Rio Palace Hotel toan MBONE
routerin the Internet backbone. The exist-
ing 64Kb/s Internet connection from Brazil
to the Internet backbone in the U.S. was
inadequate for this experiment. So the Com-
munications Society and the Brazilian
Telecommunications Society, co-sponsors
of ITS 94, solicited the participation of a
number of companies and institutions in
setting up a special satellite data con-
nection. We gratefully acknowledge the
contributions of equipment and facilities
made by Anadigicom Corporation, COM-
SAT World Systems, Embratel, the Federal
University of Rio de Janeiro, INTELSAT,
Metropolitan Fiber Systems, NEC USA
Inc., Sun Microsystems, and SURAnet. The
USC/Information Sciences Institute and
Rede Rio/FAPERJ contributed addi-
tional expertise and support.

Figure 2 shows the essential systems
components. Workstations functioned
as Internet hosts and as media processers
(using the software described earlier) at
the two ends, which were a conference room
in the Rio Palace hotel and the facilities
of SURANet, an Internet access provider

in College Park, Maryland. Professional
audio/visual assistance was arranged in
Rio, including a camera operator, which
helped obtain the best audio/visual qual-
ity possible in the MBONE context. The
workstation in College Park also served
as an MBONE multicast router.

A microwave link carried the digital
compressed audio/video signals from the
workstation at the Rio Palace Hotel to an
antenna at the top of Corcovado, where the
famousstatue of Christislocated, and from
there by terrestrial cable to Embratel’s Tan-
gua C-band earth station. The signal, burst-
ingtoseveral hundred Kb/s, wasimbedded
inan E1 (2.048Mbps) transmission frame
(aEuropean CEPTstandard) andsentviaan
Intelsat digital satellite service to the U.S.
It was received by a 4.5-meter antenna at
COMSATs headquartersin Bethesda, MD.

Then came the difficult part, conversion
ofthe E1frametoaT1 (1.544Mbps) frame
used in transmission systems in the U.S.
Despite a decades-long coexistence of these
two standards, the configuration of the
conversion equipment can be confusing,
especiallyifthe traffic does not conform to
standard 64Kb/s telephone channels. Notall
64Kb/s tributaries in an E1 frame can be
accomodated in a T1 frame, and there are
different assignments of tributary channels
to time slots. Several days were consumed
in determining that misconfiguration of this

2~
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W Figure 2. The data communica

conversion equipmentwas the source ofdata
transmission problems and in making the fix.
It was necessary to have fully compatible data
testsetsatthetwoendsofthe circuit, a require-
ment we were lucky to be able to meet.

Finally, nearing the end of the first reg-
ular day of the conference, the T1 signal sent
by fiber network from the U.S. earth station
was received error-free at the Internet
access point. Wewere on the MBONE net-
work and were very happy to see, in the next
couple of days that about 60listenerssigned
onto our conference. Comments received
backwere helpful inimproving camerawork,
mainly by minimizing any change or motion.
Asinmost media productions, careful atten-
tion to production details is critical to
the success of MBONE multicasts.

The Communications Society as
a Testbed

All in all, the experiment was a consid-
erable success. Transmission was reli-
able once the conversion problem was
solved and we were fortunate that there
were few competingconferences to contend
for Internet resources on the days we
were active. We learned that there could
be a significant audience for a conference
like this one, that careful use of media

tn system ding MBONE to Rio de Janeio. .

improved subjective received quality, and
that the fact that parties unknown to a
speaker could be watching might have
an influence on a speaker’s style and
willingness to make provocative remarks.
Setting up the experimental multicast
was more difficult than it should have
been and usually will be. Many countries,
including Brazil, either already have or are
planning early deployment of high-speed
Internet connections. José Roberto
Boisson de Marca, General Chair of ITS
‘94 and VP-International Affairs of the
Communications Society, said, “We are
happy that ITS was the conference and
Brazil the host country for an experi-
ment that will help give the idea of Inter-
national Information Infrastructure real
meaning.” Maurizio Decina noted, “Our
Society has been internationalizing and
this experiment, which took a lot of coop-
erative effort by people in Brazil and the
U.S. shows how communications infra-
structure can make a big difference.”
There is no organization more appro-
priate than the Communications Society
to use itself as an international testbed
for electronic communications and pro-
cesses for the benefit of a professional com-
munity. The MBONE multicast from

Riode Janeiro reflected a new, more aggres-
sive and proactive role of our Society in
pressing the development and use of
advanced information networking tech-
nologyand realizing an International Infor-
mation Infrastructure.

Acknowledgments

Thanks to Vivek Bansal of NEC’s Princeton
C&C Laboratory, who played a central role
in the experiment, and Steve Casner of
the USC Information Sciences Institute.

References

[1]S. Casner, “Are you on the MBone?," IEEE Multimedia,
Summer 1994, pp. 76-79.

[2]M.R. Macedonia & D.P. Brutzman, “MBone Provides Audio
and Video Across the Internet,” IEEE Computer,

_ April, 1994, pp. 30-36.

[3] S. Deering, “Host extensions for P multicasting”, RFC
1113, Aug. 1989, available by anonymous ftp from
JImic.ddn.mil/rfc/rfc1112.txt.

[4] MBONE software is available by anonymous ftp from
ftp://parc.ftp.xerox.com/ pub/net-research/.

Biographies

STEPHEN B. WEINSTEIN [F.'84], a Fellow in NEC's Princeton
C&CResearch Lab y, explores multiservices delivery net-
works and multimedia systems and applications. He is VP-
Technical Affairs and President Elect. of the IEEE Communications
Society.

LUIS F. M. DE MORAES is professor of electrical enfineering
at the Federal University of Rio do Janeiro, Brazil. He was a
member of the technical programm committee of ITS "94.

- 1
7 000
=01 To

= 1 ~— [ — —td
orp—angdZ£Zono-Cofp—FE A& | Ve

Patt OO OUINo- T VI, EtOs

IEEE Communicargﬁgmpélzilg 22::.&9 99%5

o e B Rl



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9



