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Copyright and Trademark

The software and documentation of the bitcontrol® Multicast Server  are property of BitCtrl Systems
GmbH and are, when used, subjected to the license agreement held between the end-user/customer and
BitCtrl Systems GmbH. Any form of copying, lending or sale of the software and documentation from end-
user to a third party is strictly forbidden.

The documentation reflects the present development stage of the bitcontrol® Multicast Server . Should
you come across any errors or unclear passages in the documentation please contact:

BitCtrl Systems GmbH
Weil3enfelser Str. 67
04229 Leipzig, Germany
Tel. +49-341-49067 0
Fax +49-341-49067 15
Email info@bitctrl.de

bitcontrol ® and BitCtrl Systems ® are registered trademarks of the company BitCtrl Systems GmbH,
Leipzig 2005.

Liability

BitCtrl Systems GmbH (referred to as BitCtrl in the following) will not accept liability (whether specifically
or implicitly) for the software bitcontrol® Multicast Server  and its components. This includes any claims
regarding usage and suitability of the software for a specific purpose. BitCtrl will in no way accept liability
for coincidental, indirect or consequential damage resulting from misuse or correct usage of the software.
This also applies should BitCtrl be informed prior to this of such possible damage.

The general terms of business for BitCtrl Systems GmbH will apply. Rights to change software and
documentation accrued through technical advancements are reserved.

Release Levels

Documentation Created by: BitCtrl Systems GmbH
Version 1.0 Contact: info@bitctrl.de
Released: 13 October 2005
Copyright © 2005 by BitCtrl Systems GmbH - Leipzig,
Germany

Any hints regarding typing or verbalization errors are highly appreciated.
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Glossary
Term Description
API Application programming interface
Codec Program for decoding and/or decoding
DVB Digital video broadcast
HDTV High Definition Television
IP Internet Protocol
MPEG Motion Picture Expert Group
STB Set Top Box — DVB-C/-S/-T Receiver
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1 Introduction

The bitcontrol® Multicast Server  software is used to distribute the MPEG-2 video and audio streams of
multiple Set Top Boxes within the local network using multicast retransmission. This approach avoids the
installation of multiple receivers and associated infrastructure, such as antenna cables. Instead, the local
network already in place is used. The multicast architecture ensures that in every network segment only
those streams requested by the clients in that segment are transmitted. The duplication of packets and
the decision which packets to send into which segment is down to the already installed switches.

Which components are needed:
At least one digital TV connection with DVB-T/C/S
At least one Set Top Box supported by bitcontrol® Digital TV Link , i.e. the DreamBox by Dream
Multimedia GmbH (see www.dream-multimedia-tv.de)
A server PC running Microsoft® Windows® XP where bitcontrol® Digital TV Link  and bitcon-
trol® Multicast Server are installed
Any number of client PCs connected to the network. On each client PC bitcontrol® Digital TV
Link and bitcontrol® MPEG-2 Decoder must be installed.

The following Set Top Boxes can be used as a source of the video stream (as of October 2005):
“DreamBox” (please visit http://www.dream-multimedia-tv.de”)
“D-Box II” under Linux (please visit http://wiki.tuxbox.org, http://www.dbox2.info)
“ReelBox” (please visit http://www.reel-multimedia.com)

The bitcontrol® Multicast Server is characterized by its high robustness and high quality. It can be used
in the private ,Home theatre PC - HTPC" as well as in industrial products.

2 Installation

2.1 Hardware Requirements

The software was developed to be used on PCs running the Microsoft® Windows® XP operating system.
Older versions of the Microsoft® Windows® XP operating system may function but are not explicitly sup-
ported at this time.

Special care has to be taken when configuring the network. DVB streams are typically transmitted at 2,5
Mbit/s (DVB-T), 3,5 Mbit/s (DVB-C/S) ,9 MBit/s (DVB-S) and up to 19 Mbit/s for HDTV. In a 10BaseT
network these bandwidths are hardly available. We therefore recommend a 100 Mbit/s network. If multiple
multicast streams are to be viewed on one client machine the data rates will be added so that a Gigabit
Ethernet connection should be considered.

On the server PC the data rates of all outbound multicast streams as well as the incoming streams from
the Set Top Boxes are added, making a fast connection necessary. In case of four concurrent transmis-
sions the average overall data rate is 30 MBit/s, which is also the practical maximum in a 100 MBit/s LAN.
If you do more, then distortion of the pictures due to lost packets is likely. Additionally, it is then no longer
possible to comfortably work with other network services such as Internet access. We recommend con-
necting the Set Top Boxes to the server PC using separate network interfaces so that the incoming
stream is not disturbed by the outgoing multicast traffic. This traffic is transferred using the other network
interface, which should be operating at 1 GBit/s because it has to transfer the sum of all multicast
streams.

2.2 Software Requirements

A properly installed Microsoft® DirectX® is prerequisite to run the bitcontrol® Multicast Server . Please
install the latest version of the DirectX® package from the Microsoft® homepage
http://www.microsoft.com/downloads. The currently installed DirectX® version can be determined and
verified using the utility “dxdiag.exe” (Windows XP).

|
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bitcontrol® Multicast Server is based on the bitcontrol® Digital TV Link . This product is a prerequisite
and must be installed on the server PC first using a license that enables the multicast retransmitter op-
tion.

On each client PC the bitcontrol® Digital TV Link  as well as bitcontrol® MPEG2 Decoder the must be
installed.

2.3 Installation Steps

Firstly it is necessary to download the installation file “bcMulticastServer.msi” from the homepage
http://www.bitcontrol.com.

Starting the program “bcMulticastServer.msi”, e.g. by double-clicking the icon, unpacks the file and auto-
matically invokes the installation window.

i@ bitcontrol® Multicast Server E| |I;:l| E|

Welcome to the bitcontrol® Multicast Server Setup §
Wizard

T he ingtaller will guide vou through the stepz required toingtall bitcontrol® kMulbicaszt Server on wour
computer,

WARMIMG: Thiz computer program iz protected by copyright lavw and international treaties.
Idnauthaorized duplication ar digtribution of this program, ar any partion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the masinmum extent pozsible under the law,

Cancel

Click on the “Next” button to proceed to the license agreement window.

|
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i’§* bitcontrol® Multicast Server

License Agreement

Pleasze take a moment to read the license agreement now. If vou accept the terms below, click "
Aagree", then "Mext". Otherwize click "Cancel”,

BitCtrl Svstems GmbH - Germany e
www.bhitctrl.de - wyw.bitctrl.com =
infoflbitetrl.de

EULL - END UIER LICENZE AGREEMENT
FOR khitcontrol(r) HMPEG-Z2 Decoder
FOE khitcontrolir) Digital TV Link
FOE khitcontrolir) Quad Recorder
FOE khitcontrolir) World Wide TV

FOR hitrmnnmtrnl irt Malticast [erwver V
(%) | Do Mot Agree (| Agree
[ Cancel ] [ ¢ Back ] Mest »

If you have any questions regarding the license agreement, please contact info@bitctrl.de.

The installation program now asks for the target folder for the installation (default: “C:\Program
Files\BitCtrl Systems GmbH\bitcontrol® Multicast Server”). Click “Continue” to proceed.

i’@ bitcontrol® Multicast Server

Select Installation Folder

The inztaller will inztall bitcontral® Multicast Server to the following folder.

Toingtall in thiz folder, click "Mest". To install to a different folder, enter it below or click "Browse'’

Enlder:
C:\ProgrammehBitChl Spetems GmbH bitcontral® Multicast Server’, [ Browse. .. ]

| DiskCost. |

[nztall bitcontral® kulticast Server for yourzelf, or for anvone who uzes this computer:

) Evervone
(%) Just me

Cancel ] [ ¢ Back ] [ Mewt »

|
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The installation routine now copies the following files into this folder:

- bcMulticastServer.exe /[ bitcontrol® Multicast Server
- license_en.rtf /I License information (English)
- license_de.rtf /I License information (German)

Subsequently, bitcontrol® Multicast Server is added to the Windows Registry as a service. After instal-
lation the software is immediately available. Restarting the operating system is not necessary.

il@ bitcontrol® Multicast Server

Confirm Installation

The ingtaller iz ready to inztall bitcontrol® kulticast Server on your compker.

Click "Mest" ta start the installabion.

Cancel ] [ < Back ] | Hewt> |

In order to uninstall the software use the software management of the operating system, see System
Settings  Software.

2.4 Licensing

After installation bitcontrol® Multicast Server  runs in trial mode for 14 days with full functionality. When
this trial period has elapsed the software will stop operating. You will see a message in the program win-
dow.

When buying a full license the user can download an unlimited license from BitCtrl online-shop, enabling
the full functionality of the software.

The license file can be easily installed using the bitcontrol® License Manager that can be accessed via
the “Programs” bitcontrol menu item. After starting the License Manager, simply Drag & Drop the li-
cense file into the License Manager — that’s it. Hint: The bitcontrol® License Manager s installed as
part of the bitcontrol® Digital TV Link

|
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hitcontrol® License Manager - Il:llll
Licenses |
Serial Mum | Product ¢ | Trial | Expired | Marne | E-Mail
2WZPISENPZE L 6M30S44UNROP Diigikal T Link Mo Mo gunter geige infoi@bitctrl . de
Py TGI7 IWSEDWE 104K ARXLERDL Diigikal T Link Mo Mo Geigemiiller gunker@geigen.
OHF=UUYZGZIPRY Z0RLIOZTDECL Digikal T Link Multicast Mo Mo Geigemiiller gunker@ogeigent,
S GITCE 1Y TN SWLE Y T 1 T35 mPA3SIS Builder Yes Mo IFA Demo Lizenz Infos unker; ",
P1BEOYASOROZBRSAHZ THMIVEY MPEGZ Widen Decoder la] Mo ich cih@ich.de
KLIBFUZVZUW XHRELHIZGRYSC MPEGZ Video Decoder Mo Mo Geigemiller gunter@geigemt
< | i3
bibkp: o, bitcontrol.com Activate Al | Deactivate All | Install Mew |

ok, I Abbrechen | Ulgernehmenl
%

When manually registering a license, copy the license file into the folder "C:\Program Files\Common

Files\BitCtrl\Licenses".
3 Product Description

3.1 General Information

The bitcontrol ® Multicast Server is used to transmit the video and audio stream of one or more Set Top

Boxes to a multitude of clients within the local network.

Server
x* 3.5 MBit/s

x#* 3-5 MBit/s

. B

= _‘#

Clients: Digital TV
Link & MPEG-2-
Decoder

Wiew with Windows
Media Player or
Quadrecorder

| =

—
A

Here x is the number of set top boxes and also the number multicast streams sent into the network. On
the link to the client PC you only need the bandwidth for n streams, where n is the number of current

requested streams.
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This works only perfect, if you set every stream on another IP address. Multicast routing is based on ad-
dress, so using only different ports for different streams would also route the not requested other streams
with the same IP address to your clients.

Also it is necessary that your switches are able to support multicast routing. This means that they must
support IGMP snooping and you need to have a layer 3 switch or router in your network, which manages
the multicast routing tables and the IGMP protocol messages. To learn more about multicast and the
IGMP protocol read RFC 3376 (IGMPv1/v2/v3).

If your network equipment doesn’t support multicast and IGMP properly, it may convert multicast packets
to broadcast packets and flooding your network.

3.1.1 Example of Network Traffic at a Server

The following example shows the network traffic on a server. There were two set top boxes connected to
the server, a DBox2 using a separate 10 MBIt connection and DreamBox 7000S at another network card,
which is also the multicast output.

The server was equipped with to network cards:

“Firmennetz” has a DreamBox 7000S as source and is the target for all multicast streams.
“dbox2” is a private network for a DBox2 with a 10MBit connection.

(The green line shows the overall use of the network, the red one the amount of sent data and the yellow
one the amount of received data.)

£ Windows Task-Manager

Datei Optionen  Ansicht 7

anwendungen | Prozesse | Systemleistung | Metzwerk

Firmennetzwerk

&ﬂ.f\ﬂ,._f'ﬂy.ﬂ.ﬂ\f M WV I PM f £ i e M'\ T & Jb i

Adapternarne Metzw,.. | Ubertr,.. Status  Durchsatz gesendeter Bvbes  Durchsatz empfangensr Bytes

Firmennetzwerk 16 % 100 MBitfs In Betrieh R i %

dboxz 19 9% 10 MEitfs  InBetrieb 0,36 % 199
Prozesse: 43 CPU-puslastung: 5% Zugesicherter Speicher: 310M
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You get the following result running the multicast server with two streams:

“Firmennetz”:
o Empfangene Bytes (Received Bytes) 6% of 100MBit/s, which about 6MBit/s from the
DreamBox 7000S.

0 Gesendete Bytes (Sent Bytes) 9% of 100MBit/s ~ 9MBit/s, which is the sum of the two
multicast streams resulting from the DreamBox and DBox2
“dbox2":
o0 Empfangene Bytes (Received Bytes) 19% of 10MBit/s, which is about 1.9MBit/s from the
DBox2
0 Gesendete Bytes (Sent Bytes) are only protocol data managing the incoming TCP data
stream from the DBox2.

For real use you should avoid to get the input data over the same network connection which is also the
multicast output. In this case the traffic (input + output streams) on this connection is twice as high as it
would be if using different connections. This could lead to problems if the bandwidth of the connection is
to low. For example, at the connection to the DBox2 above the sum of its own source stream and its gen-
erated multicast stream would probably overload this connection.

3.2 Modes of Operation

The bitcontrol ® Multicast Server can be used in two different modes of operation: Either by starting it
as a normal program for direct users (User Program) or by configuring it as a system service, making it
available even if no user is logged on.

3.2.1 Operation as User Program

Start this mode by selecting “bitcontrol® Multicast Server” in your programs menu. This should bring up a
dialog box as follows:

|
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The program doesn’t expect user interaction and runs in the background. The configuration is described
later on.

To terminate the program simply close this window or click “Exit”.

In principle, this mode offers the possibility to automatically start the program on logon by adding it to the
“Autostart” folder of the start menu. For continuous operation the system service mode described further
down is suited much better though.

3.2.2 Operation as System Service

This mode offers several advantages:
No user need to be logged on
The bitcontrol ® Multicast Server is available immediately after Windows boot-up.
In case of failure the bitcontrol ® Multicast Server can be re-started automatically.

To activate this mode follow these steps:
1.  Open “Administration” in the control panel
2.  Open the “Services” administration

3. Here you find a listing of all services available on the system. You should also find an entry bitcon-
trol ® Multicast Server the “Start type” of which being set to “Manual”. Using the context menu you
can manually start and stop the service. To enable the automatic mode choose “Properties” in the
context menu. Hint: Do not alter any other system services because this can make your system
unusable!

|
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4.  This opens up a dialog box where you can change the start type.

5.  Using the “Recover” tab you can select the behavior in case of failure. We recommend setting the
action for all three possible choices to “Restart Service”. This ensures that the service is restarted
should it be forced to close down due to fatal errors.

6.  After confirmation with “OK” the system should start automatically next time Windows® boots.

3.3 Configuration

The configuration of the bitcontrol ® Multicast Server is separate for each stream. “Stream” means here
the provision of one data stream of one Set Top Box to one multicast address.

In order to configure a stream you have at first the option to disable it or to enable it. You can set the
source for the stream, which will normally be your Set Top Box. Further, you can set the multicast ad-

|
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dress and port the stream is sent to. Optionally, you can explicitly set the sender interface, i.e. the net-
work adapter that is used for the outbound stream, as well as the receiver type.

In order to alter the configuration of the bitcontrol ® Multicast Server choose “Configuration” in your
program menu. This should bring up a dialog box as follows:

After clicking “Edit Configuration” you should see the following dialog:

|
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Here all previously defined streams are shown, one per tab. After a fresh installation there are none but
the tab labeled “New ...".

Using this tab you can create a new stream. Enter an arbitrary name in the text field and click “Create”.
This produces a new tab labeled with the name you just entered where you can configure it.

The following settings can be made:
By checking “Disabled " this stream will be ignored and thus not be transmitted to the network.

- The Source is normally your Set Top Box. Enter its address here.
|
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Enter Multicast-Address and port where this stream can be reached. The range is from
224.0.0.0 through to 239.255.255.255. The default port is 15000 but it can be changed if desired.
The Send Interface is the address of the local network card that should be used to send out the
multicast stream. It can either be manually entered or you can click “Choose...". This brings up a
dialog as follows:

It shows a list of all available network cards on your system. Choose the one where you wish to
send out the stream and confirm your choice with “OK”.

Configuring the send interface is only necessary if your system has multiple network cards.

In the Receiver Type drop-down menu you can select the type of Set Top Box that is connected.
If none is specified the software uses is the internal default value DreamBox.

Selecting Delete removes the stream.

4. Settings

The current settings are read from the system registry at program start-up. It is not feasible to start multi-
ple instances of the program because all of them would try the same things. If you want to send multiple
streams you should configure them all in the only program instance.

4.1. Registry settings

The current settings are kept in the system registry under HKEY_LOCAL_MACHINE\Software\BitCtrl
Systems GmbH\bitcontrol® Multicast Server\streams . For each stream you have a separate sub
key that contains the settings for that particular stream. Using the “Ignore” value you can quickly enable
or disable a stream. After each change in the settings the program must be restarted for the changes to
take effect.

The following entries are available for each stream:

Name Type Contents

Source String The saved setting for the source of the data stream, i.e.
bcmsdb://192.168.1.50

Retransmitter- String The Multicast destination in the format address:port (i.e.

Address 239.0.0.9:15000)

ReceiverType String The type of Set Top Box connected. Currently the bitcontrol®

Digital TV Link recognizes the following values: DreamBox,
ReelBox and DBox2.

Retransmitter- String (optional) The IP address of the local network card where the

BindAddress multicasts are to be sent out. Only necessary if your system has
multiple network cards.

Ignore DWORD (optional) If this value is present and different from zero then the

stream will be ignored.

|
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Please be careful when altering values in the registry. Changing system-critical values may cause your
system to be corrupted beyond recovery.

5. Preview

The bitcontrol® Multicast Server is constantly refined. Please stay up to date visiting the homepage
http://www.bitcontrol.com.
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