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The ever increasing demand for in-vehicle infotainment and the wide
recognition of MOST as the automotive multimedia standard, paved
the way for the design of a low cost streaming framework. This compre-
hensive streaming framework is a strategic solution for the diverse
OEM specific requirements. In this paper, a new audio-streaming

framework for the MOST network is proposed.

he demand for development of
I a streaming platform arises
mainly from the various requi-
rements posed by OEM manufactures.
A common framework which is easily
portable across different platforms is
an advantage for the system developer.
This common framework focuses on
development of streaming applications
independent of the NetServices layer
and the underlying platform. The frame-
work shall support the addition of va-
rious stream formats and multiple chan-
nel support with enough flexibility and
easiness as requested by the OEMs.
By incorporating the proposed so-
lution, the above requirements can be
handled very effectively.
The following are the major advan-
tages of this framework:
» Easily configurable with a high level
of reusability.
» Easily adoptable to different plat-
forms.
» Independent of NSL.
» Independent of the MOST speed-
grade.
» Efficient memory utilization and low
computing power demand.
» MISRA-C compliant.

B Challenge

On various projects third party audio
streaming platforms have been used.
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This platform helped to show the pro-
totype model easily. But when we pro-
gressed to the actual product, the fol-
lowing issues arised.

With the existing platform it was
possible to add support for multiple
channels. But the performance degra-
ded and memory utilization increased.
Furthermore support for compressed
audio streams was needed, and the
framework was so rigid that, to sup-
port this, parts of the code had to be
rewritten. The final source code was
too complex and made it difficult to

maintain. The MIPS and memory was
almost entirely utilized. Finally, it was
not possible to add new functions with-
out considerably affecting the current
performance.

So a different streaming platform
with focus on easily configurable
framework to add support for multiple
stream types and channels with mini-
mum computing power demand and
memory utilization had to be thought
of. The secondary focus was to make
the framework independent of the un-
derlying NetServices layer and MOST
speed-grades.

There are partially implemented au-
dio streaming platforms available in the
market. But the issue with using such
platforms is that they tend to consume
a large amount of memory. It also cau-
ses heavy load for the system. The high
cost is also a factor to decline the use of
such platforms. For using some of the
available platforms, one would have to
change the system design to enhance
the support provided by the framework.
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| Figure 1. Architecture of a high-performance infotainment framework.
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If the system requirement is to sup-
port multiple channels simultaneous-
ly, the existing platform should be
scaled to a higher level. The scalabi-
lity is not so easy in case of the exis-
ting platforms. This paper concentra-
tes on deriving a solution for the
above listed problems by designing a
new lightweight platform, which
could be used in multiple platforms
without much scope for scalability re-
lated issues.

B Architecture of the
framework

A high-performance in-vehicle info-
tainment framework is required to sup-
port high media quality, with low
delay. The proposed framework can be
used along with a source or a sink de-
vice, for a slave node (figure 1). The
operating system abstraction layer
facilitates easy migration between va-
rious operating systems. The frame-
work is designed in a way so that it can
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be deployed in all MOST systems, in-

dependent of the speed grade.

The different logical layers are iden-
tified based on the functions perfor-
med.

The streaming platform with focus
on least memory utilization is specifi-
cally designed for embedded system
applications. The light weight frame-
work minimizes the processing over-
heads and copy operations, usually re-
lated to stream transmission.

Following is the description of the
different modules in the system:

» Control module: Resource manage-
ment and communication handling
between the streaming layer and
higher level applications.

» Streaming manager: This module
supervises the streaming channels
and also handles the connection ma-
nagement related to the MOST trans-
ceiver.

» Streaming layer: A scalable strea-
ming layer especially designed to
support streaming audio. It compri-

ses of a source wrapper which hand-
les the audio input from multiple
sources, a processing module which
implements the audio signal chain
and a sink wrapper which routes the
output audio data to speakers, head-
phones or back to the MOST trans-
ceiver.

» NetServices abstraction layer: A ge-
neric wrapper for communication
with the NetServices layer.

» OS abstraction layer: The module
which provides an interface to all
basic functions of the OS.

In the following sections the func-
tions of all layers are described.

Control module

The control module controls the func-
tions and data flow between the sour-
ce wrapper, the processing module
and the sink wrapper. The control mo-
dule controls the connection estab-
lishment between the source (sources)
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| Figure 2. The source wrapper, as part of the
streaming layer, can be separated in server-
al sub-layers.

and sink (sinks). It receives the allo-
cation, deallocation, connect and dis-
connect requests received from MOST
via the higher level application and
routes those messages to the strea-
ming manager. The functions related
to audio streaming including, but not
limited to play, pause, stop signals
etc. are handled by this module. The
behavior of the source and sink wrap-
pers are thus guided by the control
module.

Streaming manager

The low level allocation of channels
and routing functions are encapsula-
ted within the network interface con-
troller. The resources of the MOST
transceiver are effectively adminis-
tered by the streaming manager. This
module processes the allocation and
deallocation requests from the MOST
node in the network which hosts the
connection manager. This in return
processes the channel allocation and
deallocation requests as well as con-
nection to and disconnection from the
network.

Streaming layer

The basic streaming layer composes of
the source wrapper, the processing mo-
dule and the sink wrapper. The user
can create multiple instances of the
basic layer to provide support for
numerous channels of audio data trans-
mission.
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The source wrapper layer can be
split into different sub-levels as (fi-
gure 2):

» Source receiver
» Bit stream detector
» Decoder module

As the name suggests, the source re-
ceiver is capable of receiving data from
various sources. The bit stream detector
judges the incoming data and differen-
tiates the various bit streams, i.e. AC3,
DVD Audio, MPEG2 Audio, SACD
and MPEG1/2 Audio. The signal is then
routed to the corresponding decoders.

The output of the decoder module
is fed to the processing module (fi-
gure 3). The processing module can be
designed according to the systems re-
quirements. The processing module
comprises of different audio proces-
sing blocks, which implement the re-
quired signal chain.

The scratch buffers need to be de-
signed by the user for audio processing
requirements. The scratch buffer allo-
cation shall be minimum with focus on
reusability across the audio processing
blocks.

The whole process can be designed
by the user and seamlessly integrated
to the streaming framework.

The sink wrapper is an interface
layer between the processing module
and the sink device. The data modified
through the processing module is rou-
ted to the sink via the interfaces pro-
vided by the sink wrapper.

The streaming layer utilizes buffers
for routing the audio stream. Double
buffers are used at the input and output
of the source and sink wrappers. For
the processing, double buffers of requi-
site size need to be preallocated in the
framework.

If a typical example of a 32-bit sam-
ple audio stream input is considered, a
total of three buffers is required, each
of size 4 x 32 x 2.

NetServices abstraction layer

The network service stack provides
APIs to simplify the streaming mecha-
nisms. The framework should be adap-
table to the different versions of MOST
stack available in the market. This is
realized by the NetServices abstraction
layer included in the framework.

0S abstraction Layer

The OS abstraction layer aims at the
abstraction of operating system func-
tions. This facilitates the integration
of the framework into different plat-
forms. sj
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| Figure 3. The processing unit can be easily adopted to the system requirement.
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