STAND-ALONE ELECTRONIC PRODUCTS ARE BECOMING INCREASINGLY LESS COMMON
IN OUR HOMES. TV SETS ARE CONNECTED TO VIDEO RECORDERS AND SET-TOP BOXES,
SPEAKERS TO AUDIO SETS, PRINTERS AND CAMERAS TO COMPUTERS.THE MOST DESIRABLE
NEXT STEP WOULD BE TO CONNECT ALL PRODUCTS INTO A SINGLE NETWORK. In an
ideal situation, you would bring a new product into the home, put it where you want it, plug it
in and it will not only do what you want, but it will also link to other products and prepare for

their joint operation. A home network can not only do just that for you, it can also control

your children’s access to certain TV programmes, detect when a product is defective or discon-

nected, maintain your personal preference profile and make it available throughout the house.

For more information: Dr T. Helbig, Mr ]J. van der Heijden

Department Heads of the Distributed Systems and Communication Architectures group at Philips Forschungslaboratorien, Aachen, Germany and
the Software Architectures group at Philips Research Laboratories, Eindhoven, the Netherlands

E-mail: tobias.helbig@philips.com, jaap.van.der.heijden@philips.com
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This situation has not yet been realized,
but Consumer Electronics (CE) com-
panies throughout the world are working
hard to fulfil this dream. There is

a real need for inter-company coopera-
tion, because consumers do not want to
exchange all their products for new ones
of just a single brand. The CE companies
have joined forces and created a standard
that is more advanced in user friendliness
and completeness than that of the ambi-
tious PC and telecom industries striving
to expand into the living room. Apart
from policy arguments, technical features
play a role in this proces and thus research
organizations are heavily involved in this,

sometimes chaotic and hectic, process.

Changing rules

Digitization of content, driven by Moore’s
law, changes the rules of the game in

the home: not only is the performance

of semiconductors growing exponentially,

the price for the same performance is also
decreasing dramatically. New applications
are becoming possible with a speed new to
the home (entertainment) environment:
radio and TV broadcast via the Internet,
stopping and starting live TV broadcasts
without missing a thing, taking a look at
who is at the door without leaving your
chair, ... (see Password 3, pp 10-13).

Digitization of content, implies storing,
processing and transferring it in the digital
domain, broadcasting it to the home and
from box to box in the home. Overall this
promises better quality, more flexibility,
and new applications. Music and movies
can be handled similarly to other kind of
digital data, which drives the convergence
of the previously separate domains of
entertainment, communication and infor-
mation. There are endless possibilities,
hype is created to promote competing
technologies. Fear of missing opportun-



The struggle

to get the right

commuhnication architecture

“In order to realize our vision of bringing new devices into our homes, putting them where we want them, and enabling them to work

together with the equipment already in place, means taking risks and making choices now. Even though we cannot completely foresee the

consequences which lie far ahead of us. The explosive growth of markets for such new products demands a flexible organization with short

decision lines,” says Tobias Helbig, department head of Philips Research.“Every box will need a communication interface to make an ‘operating

system’ on a network possible, and although there is no immediate profit, eventually it will sell more boxes and applications running on them.”

Advanced management system

ities and uncertainty is widespread, since it
is so hard to predict the changes that will
materialize, and which of those are likely
to prove to be the winning bets.

In short: welcome to the new world of

home networking ...

Three layers
Basically, a home network consists of the
boxes in our home —TV, video recorder,

DVD player, PC, printer, cameras, port-
able screens— linked by wired or wireless

connections. New applications make use

of these boxes, separately or in combina-

tion, to offer useful features to the
consumer. In a simplified approach, three
layers can be distinguished in the commun-
ication architecture: the networking layer

that enables interconnectivity, the middle-
ware layer that enables interoperability,

and the applications which ultimately

bring value to the consumer. A standard-
ized way of achieving interconnectivity
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and interoperability is needed. Companies
form consortiums and have to be flexible,
to be able to switch from one body to

|

another if prospects for success/change.

Interconnectivity |
Connections between devices/can be wire-
less (see Password 2, pp 16—1I9) or wired.
Existing cabling such as phone networks
or power cabling or new cab.ling can be
used. The communication links transfer
information (bits) from deyice to device
without knowing what thfl;y represent:

video, audio or data. i

In the traditional mobile| networks, as
operated by telecommunications com-
panies, communication between terminals
practically always occurs through the base
station. This is logical e'nough, because the
telecommunications companies, in addi-
tion to getting their revenues from selling
terminals, also earn from the data traffic.
However, in a wireless home network you
would not want a pre-defined base station
to be included in each link between two
terminals. At Philips Research a set-up was
defined in which there is a dynamic selec-
tion of the terminal playing the role of the

base station. In addition to this, terminals

~~can talk to each other directly and the

base-station only manages the bandwidch
requtited: You do not have to switch on
your set-top box if you just want to look
at a video from your.VCR and you get
more bandwidth since streams go directly
and not via the set-tep box. Due to con-
certed action of the CE'industry hiis -
approach is now part of the:ETSI/BRAN
Hiperlan/2 standard for wireless.commu-
nication in the 5-GHz frequency range,
which is the only one that can be used
worldwide for true broadband applica-
tions in this range. Prototypes that comply
with this standard are now in the making
and will be shown soon. Along with
Philips Semiconductors, chips are being
designed that will realize this functionality
in CE products.

Interoperability

The challenge is to provide for the inter-
operability in a way that is as flexible

and unobtrusive as possible. Interoperabil-
ity is made possible by the second layer

of the communication architecture; which _
interfaces with both the network and the
applications layer, and consists mainly of
software called middleware. This is the
glue that makes the concept of coope-
rating equipment work. If a display is
required, for instance, for displaying infor-
mation from a security camera, the middle-
ware detects which display is available for

“that function and how to address it.

Middleware resembles an operating system
in a computer, but in this case it is distrib-
uted over the constituent devices making
'up the network. In this layer, links

are configured, communication protocols
are set up.and bandwidth is alloeated
according to“the application. Middléware
prepares the network optimally so that
applications can run*smoothly. Moreover,
certain features that are independent of~
a specific device or applicaa“on canbe
accounted for in this intelligentpart of the
network. For examples-your personal.pref-
erence tor certain TV channels is available
on all of the TV sets in the house. .

initiative main companies based on focus on
-
Jini Sun Microsystems. Java technology service discovery and interoperability
UPnP Microsoft Internet protocols PCs and peripherals
HAVi Sony, Philips, Toshiba, IEEE 1394 audiol/video devices and streaming
-
o Matsushita, Sharp, Grundig, (FireWire or iLink)
Thomson, Hitachi
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The borders between communication,
information and entertainment equip-
ment are disappearing, and many parallel
initiatives for this middleware software
exist at the moment. Computer com-
panies as Sun and Microsoft promote their
own platforms, Jini and Universal Plug
& Play (UPnP), respectively (see table).
But now that networks are penetrating
homes, entertainment (CE) companies
are coming into play. Eight of them

have joined forces and formeéd the HAVi
(Home Audio and Video interoperability)
alliance, including Philips.

Preparing for applications

HAVi is defined as a technical infrastruc-
ture for a network. To make it attractive to
the end users it must have appealing fea-

tures. Research into the middleware layer

is-aimed at preparing the network to sup-
port mare applications such as authentic-
ation and dccess control — so that, for
example, your children are prevented from
watching TV after eight o’clock in the,
evening— and personalization and persist-

ent storage —whereby a personal“préfile

b ,l)uilt up when Dad watches TV, will be

present in other network devices and be
updated at the same time, independent
of where the extra-information is gener-
ated. In one of our demos.we now incorp-
orate a fingerprint sensor that is usedI or
authentication ahd personalization, which
in turn activates an ‘access manager’. For

ersistent storage an automatic ‘replica-
2 &

“tion manager’ is needed: algorithms are

being implemented to eliminate inconsist-
ent copies and to prevént users losing
their way when one‘device breaks down.
Adding more intelligence to the network
would not only/enable failures to be
assessed but could also provide the
reasoning power to report them and
recommend a remedy. For example, if
you stumble over a cable and a device

is unplugged, the network could detect
this'and recommend that you ‘Check the
power cable of your TV’. The network
intelligence could also provide answers

to questions like, “Which device is in use
now and when can I use it for some-
thing else?” Or, “What alternatives are
available now?” These kinds of features are
being investigated and implemented in a
demonstration set-up at Philips Research.

Philips Research has been and
still is
for the HAVi platform, in which Philips

involved in the specifications

and Sony took the initiative and which
was worked out together with Grundig,
Hitachi, Matsushita Electrical Industrial,
Sharp, Thomson and Toshiba. Many other
companies have joined in the meantime.
In the Eureka project COMMEND

which stands for “COnsumer MultiMEdia
Networks in Digital”, Philips Research,
along with other companies such as Sony
and Thomson, develops algorithms and
pushes them into standards such as ETSI/
BRAN Hiperlan/2.
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