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0 50 Establishment of Controlling IEEE1394

devices over the network

This chapter proposes the design and imple-
mentation of IEEE1394 device control over net-
work. We have extended the wired connection

between IEEE1394 devices and computer into



IP network, formerly connected with IEEE1394
interface. Implemented system could use all of
the features which IEEE1394 device carries, via
IP network.

Using implementation on IEEE1394 device con-
trol over IP network linked with DVTS which
transports DV Data through IP network, we can
construct radio-wave broadcast transport system
through IP network. Using implemented radio-
wave broadcast transport system, we can watch
and store radio-wave broadcast over IP network.

From this research we achieved extension of the
connection between IEEE1394 device and com-
puters to control IEEE1394 devices. By con-
structing a radio-wave broadcast transport sys-
tem, we have experimentally proved the availabil-
ity of our implementation on IEEE1394 device

control over IP network.

5.1 Introduction

Consumer AV appliances are being transformed
from analog to digital technology. Digitalization
of AV appliances made simpler interconnectiv-
ity between computers. IEEE1394[2, 116, 118] is
a common interface connecting AV appliances and
computers or other digital AV appliances. DV
camcorders are the mainstream of AV appliances
using IEEE1394 interface.

There are three reasons why IEEE1394 adopted
in these kinds of AV appliances. 1) Fast transfer
speed is indispensable for audio and video data.
2) Small connector is convenient to connect small
devices. 3) Supports hot-swap connection. When
new IEEE1394 device is connected or removed,
IEEE1394 bus automatically reconfigures the new
node.

There are two functionalities on IEEE1394.
1) Controlling the device, and 2) transportation
of the media.

Capability of IEEE1394 to control its connected
device is due to the fact that IEEE1394 interface
is not designed to connect only with computers.
IEEE1394 are also designed to connect with con-

sumer appliances. There are a few software imple-

W I D E

mentations to control IEEE1394 devices.

There are two sample applications transport-
ing IEEE1394 features through the network,
1) DVTS[220, 221] (Digital Video Transport Sys-
tem), and 2) Video Transport System designed
for MPEG2TS[202] (MPEG2 Transport Stream).
By using these applications, construction of Inter-
net broadcast system using IEEE1394 connected
device and computer with Internet Protocol (IP)
can be established in simple manners. These
implementations are already in practical use for
video conferencing and high quality streaming.

Comparing the feature of data transmission
in implementation of IEEE1394 interface, there
are only few softwares implementing the con-
trol mechanism of IEEE1394 connected device.
However, there is no implementation to control
devices over IP network. In some operating sys-
tems, Application Programming Interface (API)
for controlling IEEE1394 device connected with
TEEE1394 do exists.

There is specification for IEEE1394 device con-
trol for several types of devices. For example,
VCR, TUNER and TAPE RECORDER. In spite
of the existence of specification, there are many
devices without these implementations.

In this paper, we define “Radio-wave Broad-
cast” for television broadcast which uses
radiowave for transmission and “Internet Broad-
cast” for broadcast system which uses IP network

for transmission.

5.2 Controlling the devices connected

locally

Some IEEE1394 devices require vendor dis-
tributed applications for controlling the device.
This paper implements controlling of these devices
connected via TEEE1394. In this research, we
designed and implemented IEEE1394 device con-
trol over IP network. IEEE1394 has platform
capability to control devices locally. IEEE1394
has a limitation in its physical interface for the
wire length of the controlling media. IEEE1394

cable connection has a restriction in length of
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4.5 meters.

There is no implementation to extend con-
trollability of the device from local cables to
over IP network. For sample implementation of
IEEE1394 device control over IP network, we
designed and implemented “Radiowave Broadcast

Transport System” linking with DVTS.

5.3TEEE1394 Device drivers

Some Operating System (OS) supports API for
IEEE1394 device control (Table 5.1).

Table 5.1. IEEE1394 API for several OS

os | API |

FreeBSD Device file

Linux Device file & Library
WindowsXP Driver & Library

OHCI (Open Host Controller Interface) link
chips are de-facto standard for IEEE1394. OHCI
chip cannot be placed in promiscuous mode.
Therefore, monitoring the traffic through the
interface is difficult. Before OHCI link layer
appears, Texas Instruments PCI Lynx link chip
has been used. This link chip could be placed in

promiscuous mode.

5.4 Evaluation

We compared Windows application comes with
DV converter for local feature with our imple-
mentation for remote feature. Comparison of the
local features and remote features are shown in
Table 5.2.

Feature of locally connected with IEEE1394
cable has been satisfied in remotely connected
with IP network. All of the feature IEEE1394
device carries could be used from remote with no
limitation in length.

Table 5.2. Comparison of local and remote fea-

tures

Local Remote

Channel selection Supported | Supported

Audio selection Supported | Supported

Frequency adjustment | Supported | Supported

426

5.5 Conclusion

We have constructed practical sample imple-
mentation for IEEE1394 device control over IP
network. Our method to control IEEE1394 device
over IP network has been confirmed. Our imple-
mentation of IEEE1394 device control over the
IP network can extend the connection between
IEEE1394 device and computers on the IP net-
work.

Using our method, both IEEE1394 devices fol-
lowing the AV/C specification and IEEE1394
devices which doesn’t follow the AV/C specifica-
tion can be controlled over IP network. Functions
TEEE1394 device carries can be used from over IP
network and could work on more advanced appli-
cation.

Using this implementation with existing audio
and video transport system, we have designed and
implemented audio and video transport system
using the network. Using this system, client can
watch the radiowave broadcast outside the cover-
age and store the radiowave broadcast to D-VHS
tape and into DV files.

In future work, we will assort each type of device
to construct framework for IEEE1394 device con-

trol over IP network.
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