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Introduction: 

This document contains the information needed to create a video session using the network-aware MPEG-2 video transcoder over TCP Interactive (iTCP) developed at the Kent State. First we will show you how to obtain and install iTCP, and then we will show you how to obtain, install, and run the network-aware MPEG-2 transcoder that will work in symbiosis with iTCP.

Part I. Installing iTCP–interactive TCP

1- Install FreeBSD (release 4.3) on your machine. To obtain and install this release go to http://www.freebsd.org. This site contains all information needed to obtain and install FreeBSD. For more information read the release notes and the installation guide from the site.

2- Login on your FreeBSD machine with root privileges.

3- Download the latest distribution of the iTCP sub-kernel from the Medianet Lab site at http://www.medianet.kent.edu/. The file is called “iTCPv1.0.BSD_subkernel.tar.gz”.

4- Use the gunzip command to extract the distribution zip file. This should give the tar file “iTCPv1.0.BSD_subkernel.tar”. 

5- Type, “tar xvf iTCPv1.0.sub_kernel.tar” to untar the file. This will produce a directory called “all” in the current directory. Inside this directory you will find three directories: “sys”, “kern”, “netinet”, and a file called “unistd.h”.

6- Run the following commands to copy the contents of the three directories above to their respected kernel counterparts:

· cp all/sys/* /usr/src/sys/sys/*

· cp all/kern/* /usr/src/sys/kern/*

· cp all/netinet/* /usr/src/sys/netinet/*

7- Copy the contents of the “sys” directory to the “/usr/include/sys” directory by running:

· cp all/sys/* /usr/include/sys/*

8- Copy a new version of the “unistd.h” file by running:

· cp all/unistd.h /usr/include/unistd.h 

9- Compile and install the updated FreeBSD kernel for the new changes to take effect. Run the following commands:

· cd /usr/src/sys/i386/conf

· cp GENERIC MYKERNEL

· cd /usr/src

· make buildkernel KERNCONF=MYKERNEL

· make installkernel KERNCONF=MYKERNEL

10- Reboot the machine.

Part II. Installing the Network-Aware MPEG-2 Video Transcoder

1- Download the file “iTCPv1.0.symbiotic_xcoder.tar.gz” from the Medianet Lab site at http://www.medianet.kent.edu/. The file contains the latest distribution of the network-aware MPEG-2 transcoder. 

2- Use the gunzip/tar commands (as you did before) to extract and untar the distribution zip file. This will create the directory “s-mvx-p”.

3- In the directory “s-mvx-p/svr” you will find a file called “svr.m2v” which contains the video clip. You can replace this file with your own video but you have to rename it and call it  “svr.m2v” also.

4- While you are in the “s-mvx-p/svr” directory, type, “make all” to compile the video server.

5- Go to the “s-mvx-p/xenc” directory. Edit the file “itcp_vars.h” to view/modify various iTCP parameters:

a. ALPHA: The reduction factor of the bit rate. For example, the value 50 means that the bit rate will be multiplied by 0.50 (or halved) whenever a congestion event is reported.

b. ITCP_ON: Enable/Disable the interactivity service of TCP. Use a 0 to disable the iTCP service and a 1 to turn it on. A zero value here will automatically disable the next two flags (they become don’t cares).

c. EVENT: Enable/Disable the event signal property of iTCP. When enabled, this flag will allow the iTCP kernel to send a congestion signal to the encoder.

d. REDUCT: Enable/Disable the bit rate reduction property of the encoder. The Event Handler will reduce the bit rate only if this flag is enabled (i.e. equals one). 

6- Go to the “s-mvx-p/test” directory. Type “make all” to compile all files of the transcoder in both the “s-mvx-p/xdec” and “s-mvx-p/xenc” directories.

7- Return to the “s-mvx-p” directory. Edit the file “net.par” and modify the given values to specify a new (IP/port) numbers for the “server” and “transcoder” of your video session. If both of them are running on the same machine, use the same IP number and different port numbers. Use the same format given in the file (e.g.  srv  yyy.yyy.yyy.yyy  pppp).

Part III. Installing the Player

1- Download the file “iTCPv1.0.32player.tar.gz” from the Medianet Lab site at http://www.medianet.kent.edu/. The file contains a simple 32-bit video player.

2- Use the gunzip/tar commands to extract and untar the distribution zip file. This will create the directory “player”.

3- Go to the directory “player”. Edit the file “net.par” and modify the given values to specify a new (IP/port) numbers for the “server” and “transcoder” of your video session. (Same as step 7 of the transcoder).

4- Type, “configure” to configure the system on your machine.

5- Type, “make all” to compile the player and produce the binary exe.

6- Read the provided “README” file in the “player” directory for further instructions.

Running the video

Now you are ready to run the video session over iTCP. The Server and the Player can run on a classic TCP machine, but the Transcoder must run on the iTCP-FreeBSD machine prepared in part-I.

You have to run the three programs in the following order: 1- server, 2-transcoder, 3-player.

1- On the Server machine (possibly the iTCP machine). Go to the “s-mvx-p” directory and type “serverrun”. This will start the Server, which will wait for the Transcoder to connect.

2- On the Transcoder machine (must be the iTCP machine). Go to the “s-mvx-p” directory and type “xcoderrun”. This will start the Transcoder, which will wait for the Player to connect.

3- On the Player machine. Go to the “player” directory and type “mplayer net.par”.

4- Enjoy the video!

5- When the video is finished. Check the directory “s-mvx-p/test” on the transcoder machine. There you will find a text log file called “log.txt”. In this file each line contains the following information about one frame of the video (in this order): Frame number, time of departure, congestion signal, target bits, actual bits, average quantization value, SNR value of the Y, U, and V blocks respectively.

6- Also you will find another text file called “test.log” which shows the changes in bit rate due to congestion events and recovery (if any).

Running the Player on the Active Network

We have stored a small 8-bit player on the (ABone) Active Network trusted coder server at http://bro.isi.edu/KENT. If you have a machine that runs the Active Network “anetd” daemon, you can run this Player on one of the Active Network nodes worldwide. 

1- Run the Server, then the Transcoder as in steps 1 and 2 above.

2- Login into your anetd machine as the “abocc” user and go to the directory “anetd/bin”.

3- The general format for loading the player is: (bold parts are variables)

sc.ostype  abone_node   LOAD X=http://bro.isi.edu/KENT/player4 S=xip S=xport S=num

· ostype: operating system type on your machine. Use “linux” if you have a Linux machine, or “bsd44” if your have a FreeBSD machine.

· Abone_node: Name (or IP number) of the target ABone node. Go to http://www.isi.edu/abone/query_status.html to see the list of registered ABone nodes. This Player will run only on Linux nodes.

· xip: IP number of the Transcoder.

· Xport: Port number of the Transcoder.

· num: Number of frames in the video. 

e.g. “sc.bsd44 dad.isi.edu LOAD X=http://bro.isi.edu/KENT/player4 S=131.123.32.12 S=6500 S=1000”, will run the player on the node “dad.isi.edu”. 

4- This Player will only generate a log file called “log.txt” on the remote ABone node. This log file records the arrival time of each video frame. Use the anetd “GET” command to retrieve this file to your local machine. Check  http://www.sdl.sri.com/projects/activate/anetd/doc/html/ for the anetd user guide.

Notes:

1- For additional information about Server, Player, and Transcoder, visit the Medianet web site and checkout the technical reports on the architecture.

2- For additional information about the ABone, how to join and use the Active Network, visit the ABone site at http://www.isi.edu/abone/ . 

