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Consumer electronics products
clearly have faster penetration rates
reflecting both their perceived entertain-
ment and informational value to custom-
ers. In the last 40 years, in-car enter-
tainment systems have reflected similar
shifts in priorities, as they have moved
from simple radios powered by electronic
tubes and providing very limited range
and very poor sound quality to today’s
automotive CD and DVD systems offer-
ing stereo sound from multiple speakers
combining with LCD displays to provide
navigation and yellow page information.
Tomorrow, we'll see further shifts to new
features and functions embodied in
increasingly software-dominated sys-
tems as shown in Figure 2.
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Figure 2. Convergence of entertainment, infor-
mation and communications in the car.

Increasingly, automotive cus-
tomer demand is created by consumer
markets where new systems and serv-
ices are being introduced seemingly on a
daily basis. “Non-automotive” technolo-
gies and products are the first priority for
customers. Examples include the fol-
lowing shown in Figure 3:

e New digital communications
services—GPRS, UMTS,
Bluetooth, etc.

e Digital broadcast systems—
DAB and DVB-T

e Personal appliances—PDA,
Smart Phone, Videophone

Different mobile technologies are merging
and will be combined in new car solutions
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Figure 3. Automotive solutions will integrate en-
tertainment, information and communications in
new ways.

The Internet is, of course, the
primary driver and carrier of many of
these new services. The car is becom-
ing an Internet device that merges sys-
tems for information, entertainment,
communications, and driver assistance.
The challenge for automotive electronics
suppliers and OEMs is to define which
services are most highly valued by the
end customer and to provide them in the
fastest and most efficient way. Stepping
into the future of the connected automo-
bile does not mean that a PC needs to
be installed in every car. Rather, it
means that the vehicle must provide PC
connectivity and openness in a way that
ensures drivers and passengers with
desirable features and functions in the
most cost effective, safe and attractive
way.
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e Security

e Transparency mechanism
for internationalization and
localization

e Transparent input/output
devices.

TLA consists of four levels of
functionality: Hardware, Resources,
Services and Presentations. Hardware
is obviously the physical electronics
providing the function. Resources are
the hardware/software drivers that inter-
face between the physical devices and
the Services software. Services and
Presentations software are described in
Figure 6

Fot ion - Service C

* Software divided into two basic types:

—Services - components which provide a piece of functionality, e.g. route-
rlanning - no MML. A service may use other services to provide ils
unctionality. For instance a route-planner would use a service exporting a
map database. A sewvice Is defined by the API it exports - no coupling
between implementations.

- Presentations - a component which uses one or mare services and the
dition and MMI provide a user interface for one or more
user functions. In some cases the presentation to service mapping will be
direct one-to-one, in other cases it could be fairty sophisticated.

Figure 6. Foundation software is divided into
two software functions: Services and Presenta-
tions

Services are software components that
provide a basic functionality, e.g., route
planning or music entertainment. Serv-
ices have no man-machine interface,
rather they interface with Presentations
via an Application Programming Inter-
face (API). Presentations are software
components that utilize Services, e.g.,
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interfaces and can be tailored to be
highly user-friendly.

TLA's software will utilize a
component library strategy (Figure 7).

TLA Component Strategy
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Figure 7. TLA uses a library of software components.

This means that software components
will have the following characteristics:

e Responsible for  well-
bounded functionality (e.g.,
audio/radio, internet inter-
face, communications serv-
ices)

e Decomposable into sub-
components

e Fully encapsulated with
minimal dependency on us-
age context

s Described through APIs

o Characterized by footprint
and performance

Moreover, components will interact
through a single integration platform that
will provide run-time integration through a
client server model which allows plug-
and-play and static integration for low
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ment technologies into the car in a cost
effective and efficient manner. It ad-
dresses key challenges facing suppliers
in fast-changing world of electronics
where new technologies are emerging
so rapidly that several product life times
will occur during the life of the car.
Moreover, it enables suppiliers, like VDO,
to partner with a broader range of sup-
pliers from outside the automotive in-
dustry to meet and even anticipate cus-
tomers’ demands.
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