Thi s docunment describes all new class files.

Cont ent Server. j ava

package netserv.apps. activestreani ng. server;

i nport
i mport
i mport
i nport
i mport
i mport
i nport
i mport
i mport

i mport
i mport
i nport

i mport
i nport

/**

ava.io.*;

ava. net.*

ava. util.Enuneration;
ava. util . HashMap;

ava. util.lterator;

ava. util . Map;

ava. util. Set;

ava. util.StringTokeni zer;
ava. util .l oggi ng. Logger;

avax. servl et. Servl et Confi g;
avax. servl et. Servl et Excepti on;
avax.servlet. http.*

org.nortbay.jetty.*
org.northay.jetty. servl et.

* Content Server : Al the request comes to this Servlet. This Servlet
* redirects all the request to NetServ nodes, if any. otherw se creates a
* direct connection to streami ng server.

*/

public class ContentServer extends HtpServlet {

private static final |ong serial VersionUD = 1L;

/1 Map for maintaining current streamng files.

private Map<String, VideoStreamer> streaningMap = new HashMap<String, VideoStreaner>();
private static String SERVER | P;

private static String STREAM SERVER | P;

private static String NETSERV_NODE T P;

private static final String CONTENT_ SERVER PORT = "8088";

private static final String NETSERV_NODE PORT = "8888";

private static final String STREAM_ SERVER PORT = "8080";

public static final String LOCALROOT = ".7sanple";

private static final Logger |og = Logger.getLogger (ContentServer.class
-getNane());

/1 NetServ Configuration
static final String SERVER PROPERTIES = "./server.properties";

/1 These static variables are aI SO be| ng set in the server.properties file
public static String WEBROOT = "./"

public static String NSISTRIG(‘ER— "./netserv-trigger"

public static String GEQ P_FILE = " /GeotheClty dat";

public static int MODULE LTFETI ME = 24000;

public static doubl e THRESHOLD DI STANCE = 1000.0; // kiloneters ?

Cont ent Si ngl et on si ngl eton = Content Si ngl et on. get | nstance();

/**
* Servlet context initializer
*/
public void init(ServletConfig config) throws ServletException {
super.init(config);
si ngl et on. readTransl ati onToHashMap() ;
}

public void doGet(HttpServl et Request request, Ht tpServl et Response response) {
String file = request. getParanmeter("file");
String node = request. get Paraneter (" node");
final String client = request. get Renot eAddr();

info("Request for " + file + " from" + request. getRenpteAddr());
(file == null) {
try {

| og.
if

response.getWiter().wite("File not found !");
return;

} catch (1 OException e2) {
e2. printStackTrace();

}

}
/'l NetServ using NSIS

/1 sendNet ServSignal (client, file, npbde, response);
/1 NetServ using sinple setup

si npl eSetup(client, file, node, response);

}

private void sinpleSetup(final String client, String file, String node,
Ht t pSer vl et Response response)
if (node !'= null && node. equal sl gnoreCase("live"))
| og.info("sinpleSetup : Sending to NetServ Node .. npde=Live");
sendVLCVi deo(file, response, true, false, NETSERV_NCDE |P);
} else {
sendVLCVi deo(file, response, false, false, NETSERV_NODE_I|P);



}

private void sendNet ServSignal (final String client, String file,
String node, H tpServl et Response response) {
String net ServNode = get Net ServNode(client);
if (netServNode == null) {
/] First request
Thread signal Thread = new Thread(new Runnabl e() {
public void run()
String node = null;
/1 5 tinmes: sleep 2 second and probe the install
for (int i =0; I <5; i++)
sendNet ServSet up(client);

try {
Thr ead. sl eep(2000);
} catch (InterruptedException e) {
| 0og. severe("signal Thread : Error while sleeping: "
+ e.toString());

node = sendNet ServProbe(client);
if (node !'= null) {

br eak;
}

}
try {
Thr ead. sl eep( MODULE_LI FETI ME * 1000 - 5000);
} catch (InterruptedException e)
| 0g. severe("signal Thread : Error while sleeping:
) + e.toString());

if (node !'= null)
sendNet Ser vTear down( node) ;

1)
signal Thread. start();

if (node !'= null && node. equal sl gnoreCase("live"))
| og.info("sendNet ServSignal : Sending directly to stream ng server .. node=Live");
sendVLCVi deo(file, response, true, true, null);

} else {
| og.info("sendNet ServSignal : Sending directly to stream ng server..");

sendVLCVi deo(file, response, false, true, null);

}
} else {
/1 NetServ node is present
if (node !'= null && node. equal sl gnoreCase("live"))
| og.info("sendNet ServSignal : Sending to NetServ Node .. node=Live");
sendVLCVi deo(file, response, true, false, netServNode);
} else {
| og.info("sendNet ServSignal : Sending to NetServ Node..");
sendVLCVi deo(file, response, false, false, netServNode);

}
| **

* Returns the nearest NetServ Node for a client.
*

* @aramclient
* @eturn
*/
private String getNet ServNode(String client) {
/1 Get all NetServ nodes
Set <String> nodes = singl eton. getNodes();

String net ServNode = null;
doubl{e gl obal Di stance = THRESHOLD_ DI STANCE;
try
Iterator<String> it = nodes.iterator();
| og.info("getNet ServNode : Total nodes found - " + nodes.size());
while (it.hasNext())
String node = (String) it.next();
doubl e di stance = singleton. cal c_di stance(net ServNode, client);
i f (distance < gl obal Di st ance)
gl obal Di stance = di stance;
) net ServNode = node;

} catch (Exception e) {
e.printStackTrace();
| 0g. severe("get Net ServNode : Error calcul ating NetServ Node distance.");

if (gl obal Di stance < THRESHOLD_DI STANCE) {
| og.info("getNet ServNode : Found Net Serv node " + net ServNode
it

[* + client +", " + global Distance + "]");
return net ServNode + ":" + NETSERV_NODE_PORT;
} else {
return null;
}



| **

* Send Net Serv setup signal
*

@aram client
- | P address of the client node
* @eturn Bool ean val ue determ ni ng whet her operation was successful or not

*/
private bool ean sendNet ServSetup(String client) {
String s;
String conmand = NSI S_TRI GGER
A
+ client
+ " -s -user jae -id NetServ.apps.ActiveStreanming_1.0.0 -url http://netserv-

server/ nodul es/ activestreanming.jar -ttl
+ MODULE_LI FETI ME;
| og.info("sendNet ServSetup : " + conmand);
Process p;
try {
p = Runtine.getRuntine().exec(conmand);
Buf f eredReader stdl nput = new BufferedReader (new | nput St reanReader (

p. get I nput Stream()));

while ((s = stdlnput.readLine()) '= null) {
// output will look like: 2 00
if (s.equals("2 0 0"))
return true;
el se
return fal se;

}
} catch (1 CException e) {
| og. severe("sendNet ServSetup : Error running trigger setup \n"
+ e.toString());

return fal se;

}

/)\')\'

* Send Net Serv probe.
*/

private String sendNet ServProbe(String client) {
String command = NSI'S_TRI GGER

gonon
+ client
+ " -p -user jae -id NetServ.apps.ActiveStream ng_1.0.0 -probe 2";
I 0g.info("sendNet ServProbe : " + conmmand);
Buf f er edReader stdl nput;
Process p;
try {

p = Runtine.getRuntine().exec(conmand);
stdl nput = new BufferedReader (new | nput St reanReader (

p. getlnputStream()));

/1 output will 1ook Iike:

/1 1.2.3.4 ACTIVE (for working nodes)

/1 1.2.3.4 NOT PRESENT (for non-working nodes)
String s;

while ((s = stdlnput.readLine()) != null)

StringTokeni zer st = new StringTokeni zer(s);
String i pAddr = null;
String status = null;
i pAddr = st. next Token();
if (ipAddr !'= null)
status = st. next Token();

}
i f (status.equal s("ACTIVE"))
i f (singleton.addNode(i pAddr))
| og.info("sendNet ServProbe : Adding Net Serv node "
+ i pAddr);
return i pAddr;
}

} catch (1 Oexception e) {
| 0og. severe("sendNet ServProbe : NSIS trigger not present");
| og. severe("sendNet ServProbe : Error adding Net Serv node"
+ e.toString());

return null;

}
| **

* Renpbves the Net Serv Node mapping for given |P address.
*
* @aram i pAddr

* @eturn
*/
private bool ean sendNet ServTeardown(String ipAddr) {
String command = NSIS TRIGGER + " " + i pAddr
" -r -user jae -id NetServ.apps.ActiveStream ng_1.0.0"
log.info(" sendNet ServTeardown : " + command);
try {

Runt i ne. get Runti ne() . exec(conmand) ;

si ngl et on. reroveNode( i pAddr);

| 0g. i nfo("sendNet ServTeardown : Renoving Net Serv node " + i pAddr);
return true;



}

/**

* ok ok %k Ok ¥

*/

} catch (I CException e)
| 0og.info("sendNet ServTeardown : Error renoving node |ist:
+ e.toString());

return fal se;

Returns a VLC pl ugi n enbedded HTM. page.

@aramfile
- streaming file nane
@ar am r esponse
- http response object
@aram i sLive
- whether live nbde or not
@aram i sDirect
- whether there direct connection to stream ng server

private void sendVLCVi deo(String file, H tpServl et Response response,

}

| **
*

*
*

*/

bool ean isLive, boolean isDirect, String server) ({
String url = null;
if (isDirect) {
url = this.directURL(file);
} else {
i f (isLive) {
url = this.netServNodeURL(file, server);
url += "&node=live";
} else {
url = this.netServNodeURL(file, server);
url += "&node=vod";

}

try {
PrintWiter pr = response.getWiter();
pr.write("<htm>")'

pr.wite("<head><t | tl e>Net Serv Active Streami ng</title></head>");

pr.wite("<body>"
pr.wr|te("<d|v i d=\"content\" align=\"center\">"
pr.wite("<h2>Net Serv Active Strean ng</h2>");

pr.wite("<div align=\"center\"><a href=\"http://"
+ Content Server. SERVER IP + ": "

+ Cont ent Server. CO\ITENT_SERVEi?_PO?T + "/stream ?fil e="

+ file + "&mde=live\">View Live</a> </div>");

pr.wite("<enbed type:\ "application/x-vlc-plugin\" name="
+ fi

+ " aut opl ay= \ yes\ | oop=\"no\" wi dth=\"680\" hei ght=\"460\"
>")s

+ url + "\"
pr.wite("</div>");
pr.wite("<br />");
pr.wite("</body>");
pr.wr|te(”</htm>”);

pr.flush();
} catch (I(]Exceptlon el)
) .printStackTrace();

Used to send HTML5 video instead of VLC plugin. Tested it on Chrone 10

@aramfile
@ar am r esponse

private void sendHTM.5Vi deo(String file, HtpServletResponse response,

}

| **
*

*

String server) {

try {
PrintWiter pr = response.getWiter();
pr.wite("<htm >");

pr.wite("<head><t i tle>Net Serv Active Streani ng</title></head>");

pr.write("<body>");
pr.wite("<div id=\"content\" align=\"center\">");
pr.wite("<h2>Net Serv Active Stream ng</h2>");
pr.wite("<div id=\"netserv-video\">");
pr.wite("<video id=\"denp-video\" controls>");
pr.wite("<source src=\"" + this.netServNodeURL(file, server)
+ "\"" + "type=\"video/ogg\" />");
pr.wite("</video>");
pr.wite("</div></div>");
pr.wite("<br />");
pr.wite("</body>");
pr.wite("</htm>");
pr.flush();
} catch (I(]Exceptlon el) {
) el.printStackTrace();

@aramfile
@eturn

target=\""



*
/
private String net ServNodeURL(String file, String server) {
String newrl ="";
newur| = "http://" + server + ":" + NETSERV_NODE_PORT
+ "/streamcdn/?url =" + directURL(file);
return newrl;

}

private String direct URL(Strl ng file) {
String newurl ="
newurl = "http://" Ty STREAM SERVER | P + ":" + STREAM SERVER PORT;
return newrl;

}
/**

* Returns the first non | ooping ipv4 address.
*

* @eturn

* [

prl vate static | net Address getFirst NonLoopbackAddress() {
Enuner at i on<Net workl nterface> en = null;

try {
en = Networkl nterface. get Net workl nterfaces();
} catch (Socket Exception e) {

| og. severe("Error getting network interface.." + e.toString());
}
whil e (en. hashbreEl enents()) {
Net workl nterface i = (Networklnterface) en.nextEl enment();
for (Enuneration en2 = i.getlnetAddresses(); en2.hasMreEl enents();) {

| net Address addr = (I net Address) en2.nextEl enent();
if (!addr.isLoopbackAddress())

if (addr instanceof |net4Address) {

) return addr;

}

return null;

}
/**

* Only on Linux systens, enbedded VLC stream ng server is supported nedia
files are streaned on - http://ipaddress: 8080/streamfile_1. np4 - "asf"
mux container 2. ogv - "o0gg" nux container

* % ¥k ok

@ar am ar gs

@ hrows Exception

*

/

public static void main(String[] args) throws Exception {

/] starting stream ng service

if (args.length == 2) {
String file = args[0];
SERVER | P = args[1];
/1 netserv node ip is calculated dynamically by NSIS
NETSERV_NCDE_| P = SERVER_| P;
STREAM SERVER | P = SERVER | P;
| og.info("Content Server address : " + SERVER | P);
/1 Vi deoStreaner. pl ayMedi a(LOCALROOT + /" + Tile, file,
/1 "asf", SERVER | P, STREAM SERVER_PORT) ;
/] starting jetty server
Server server = new Server (

I nt eger . par sel nt (Cont ent Ser ver. CONTENT_SERVER_PORT) ) ;

Context root = new Context(server, "/", Context.SESSI ONS);
root . addSer vl et (new Servl et Hol der (new Cont ent Server()), "/streanm *");
| og.info("Content Server started..");
server.start();
server.join();

} else {
| 0g. severe("Usage: ContentServer <novie_file_name> <content server ip> <netserv node ip>");



Vi deoSt r eaner. j ava

package netserv.apps. activestreani ng. server;

i nport
i mport
i mport
i nport

i mport
i nport

/**

* Enbedded VLC Pl ayer,

j ava. net . | net Addr ess;

] ava. net . UnknownHost Excepti on;
java. util.HashSet;

java.util. Set;

uk. co. caprica.vlcj.player. Medi aPl ayer Fact ory;
uk. co. caprica.vlcj.pl ayer. headl ess. Headl essMedi aPl ayer;

* streaning server.
*

*/

cl ass VideoStreaner {

private static Headl essMedi aPl ayer nedi aPl ayer = null;
private static String serverAddress;

private static String serverPort;

public static Set<String> Files = new HashSet<String>();
public static final VideoStreamer PLAYER;

uses libvlc for creating a headl ess player or

static {
PLAYER = new Vi deoStreaner();
}
/)\')\'
* A private constructor which creates a single instance of the headl ess
* player.
*/

private Vi deoStreaner()

Medi aPl ayer Factory nedi aPl ayer Factory = new Medi aPl ayer Factory();

nedi aPl ayer = nedi aPl ayer Fact ory. newMedi aPl ayer () ;
}

public static void playMedia(String nedia, String file, String nux,

String ip, String port) {
Files.add(file);
Vi deoStreaner . server Address = ip;
Vi deoStreaner. serverPort = port;
file = formatHttpStreanm(file, mux);
nedi aPl ayer. pl ayMedi a(nmedi a, file);

Systemout.println("Starting streamng.. " + nedia + "

+ file);

with options "

/1 when the stream ng gets over we need to renove the file

}

public void closePlayer() {
medi aPl ayer.rel ease();

private static String formatHttpStrean(String file, String nmux) {

StringBuil der sb = new StringBuil der(60);

sb. append(": sout =#st andar d{ access=htt p, mrux=" + nux + "

sb. append("dst=");

sh. append( server Addr ess) ;

sb. append(':");

sb. append(serverPort + "/streaml" + file);
sh. append("}");

return sh.toString();

")



Acti veStreanNode. j ava

package netserv.apps. activestreani ng. nodul e;

inport java.io.File;

i mport java.io.FileQutputStream
i mport java.io.| CException;

i nport java.io.FilelnputStream
i mport java.io.lnputStream

i nport java.io. QutputStream

i mport java. net. URL;

i mport java. ni o. ByteBuffer;

i nport java. ni o. channel s. Fi | eChannel ;
i mport java.util.logging.Logger;

i nport javax.servlet.http. HtpServlet;
i mport javax.servlet.http.HttpServletRequest;
import javax.servlet.http. HtpServl et Response;

import org.northay.jetty. Server;
import org.nortbay.jetty.servlet. Context;
i nport org.nortbay.jetty.servlet. Servl et Hol der;

/**

* This is the Active Stream ng Node main class. W need to save the streamfrom
* Streami ng server and pass it to connected client.
*/

public class ActiveStreanNode extends HttpServlet {

private static final |ong serialVersionUD = 1L;
ActiveStreamvap singleton = ActiveStreanVap. getlnstance();
/**
* if(inMenoryBuffer): make one connection to streamserver else: make 'T
* connections to stream server
*
/
public static bool ean i nMenoryBuffer = false;
/1 total circular buffer franes
public static final int FRAMES = 10000;
/1l frane size
public static final int FRAME_SIZE = 1024;
private static final Logger |og = Logger.getLogger(ActiveStreanNode. cl ass
- get Nane())

public void doPost (HttpServl et Request request, HttpServl et Response response) {
this.doGet (request, response);

}
public void doGet (HttpServl et Request request, HttpServletResponse response) {
final String url = request.getParaneter("url");
final String node = request.get Paraneter("node");
if (url == null && mode == null) {
try {

response. get Witer().print(
"URL and node are both required paraneters.. ");
response. getWiter().close();
} catch (I OException e)
e.printStackTrace();

return;

}

CacheVi deo cacheVi deo = singl eton. addURL(url);
long total = cacheVideo. get Tot al Byt eSaved();
Fil e cacheFil e = cacheVi deo. get CacheFil e();

synchroni zed (cacheVi deo. acti veConn)
i f (!npde. equal sl gnoreCase("live"))
cacheVi deo. activeConn += 1;

}

if (cacheVideo.getState() == CacheVideo.| N TIAL) {

| og.info("Request received for streanming " + url + " from"
+ request . get Renot eAddr ());

VideoWiter witer = new VideoWiter(cacheVideo);

Thread witerThread = new Thread(witer);

writerThread. setPriority(Thread. MAX_PRI ORI TY);

writerThread. start();

cacheVideo.witerlnstance = witer;

cacheVi deo. set St at e( CacheVi deo. LI VE) ;

/1 this.addd ient(response, cacheVideo);

thi s. serveURL(cacheVi deo, response);

} else if (cacheVideo. activeConn < CacheVi deo. STORAGE_THRESHOLD)
log.info("CET : Active connections |ess than threshold,read fromvideo buffer");
/1 this.addd ient(response, cacheVideo);
this.serveURL(cacheVi deo, response);
} else if (cacheVideo. activeConn == CacheVi deo. STORAGE_THRESHOLD) {
| og.info("GET : Threshold reached, trigger |ocal storage.."
+ cacheFil e. get Nanme());
cacheVi deo. set St or eCache(true);



this.serveURL(cacheVi deo, response);
} else if (node. equal sl gnoreCase("live"))
log.info("CGET : Going to live node.." + cacheFile.getNane());
serveFronfi |l e(cacheVi deo, response, total);
} else if (cacheVi deo. activeConn > CacheVi deo. STORAGE_THRESHOLD) {
log.info("CGET : Serving via local cache fromstarting.."
+ cacheFil e. get Nanme());
serveFronFi | e(cacheVi deo, response, 0);
} else if (node. equal sl gnoreCase("stop")) {
log.info("GET : Stop witer");
cacheVi deo.writerlnstance.stop_wite();

/**
* Used to add clients to the circular buffer
*

* @aram response

* @aram cv

*/

public void addd ient(HttpServl et Response response, CacheVideo cv) {
File local File = cv.getCacheFile();

response. set Header (" Content - Di sposition", "inline; filenane="
+ local Fil e. get Nane());

response. set Header (" Cache- Control ", "no-cache");

response. set Header (" Expires", "-1");

Thread. current Thread().setPriority(Thread. M N_PRI ORI TY) ;

int readerPos = O;

| ong reader Frame = O;

synchroni zed (cv.witerFranme) {
reader Pos = get Reader Pos(Acti veStreamNode. FRAMES / 2, cv);
reader Frame = get Reader Frane(Acti veStreanmNode. FRAMES / 2, cv);

}

| og.info("Reader: Buffer Position: " + readerPos + " & Frane :
+ reader Frane);
while (cv.getState() != CacheVi deo. LOCAL)
if (readerFrane < cv.writerFranme) {

try {

Qut put Stream out _stream = response. get Qut put Streant() ;
out _stream write(cv.videoBuffer, readerPos * FRAVE_SI ZE,
FRAVE_SI ZE) ;
log.info("Witing to streant);
} catch (org.nortbay.jetty. Eof Exception e) {
| og. war ni ng(" Reader : Browser connection closed !");
br eak;
} catch (I OException e) {
| og. severe("Reader: Error while flusing data to client :(");
e.printStackTrace();
br eak;

reader Fr ane++,
} else {
try {
| og.info("Reader: Going to sleep :(");
Thr ead. sl eep(3000) ;
synchroni zed (cv.witerFranme) {
reader Pos = get Reader Pos( ActiveSt reamNode. FRAVES / 2,

cv);
reader Frane = get Reader Fr ang(
ActiveStreamNode. FRAMES / 2, cv);

}
} catch (InterruptedException e)
| og.info("Reader: Thread interrupted from sleep");
e.printStackTrace();
br eak;

}

/)\')\'

* Circular Buffer Hel per nmethod, to get real array position for reader.
*

* @aram w ndowSi ze

* @aram cv

* @eturn

*/

private int getReaderPos(long w ndowSi ze, CacheVideo cv) {
| ong pos = 0;
int rl = FRAMES / 2, r2 = FRAMES;
long frame = cv.witerFrame % ActiveStreanNode. FRAVES;
if ('cv.onceFilled) {
if (0 <=frane && frame < rl) {
pos = 0;
} elseif (rl1 <= frame && frame < r2) {
pos = frane - w ndowSi ze;

} else {
i1 f (frame < wi ndowSi ze)
pos = ActiveStreanNode. FRAMES - (w ndowSi ze - frane);
} else {



pos = frame - w ndowSi ze;

}

return (int) pos;

* Circular Buffer Hel per method, to cal culate the reader start Frane nunber
*

* @aram w ndowSi ze
* @aram cv
* @eturn
*/
private | ong get Reader Frane(l ong wi ndowSi ze, CacheVideo cv) {
| ong pos = O;
int rl = FRAMES / 2, r2 = FRAMES,
if (lcv.onceFilled) {
if (0 <=cv.witerFrane & cv.witerFrane < rl) {
pos = 0;
} elseif (rl <= cv.witerFrame & cv.witerFrane < r2) {
pos = cv.witerFrame - wi ndowSi ze;

} else {
pos = cv.witerFrane - w ndowSi ze;

return pos;
}
/**
* Used to serve the video request directly fromthe origin server.
*
* @aram cv

* @aram response
*/

public void serveURL(CacheVi deo cv, HttpServl et Response response) {
InputStreamin = null;

try {
File local File = cv.getCacheFile();
response. set Header (" Cont ent - Di sposition", "inline; filenane="
+ |l ocal File.getNane());
response. set Header (" Cache-Control ", "no-cache");
response. set Header (" Expi res", "-1");

log.info("serveURL : Serving directly fromorigin streant);
byte[] buf = new byt e[ FRAVE_SI ZE] ;
int count = O;
URL urlstream = cv. get Vi deoURL();
in = urlstream openStrean();
Qut put Stream out _stream = response. get Qut put Strean();
while ((count = in.read(buf)) > 0) {
out_streamwite(buf, 0, count);

}
} catch (org.nortbay.jetty. Eof Exception e) {
| og. war ni ng("serveURL : Browser connection closed !");
} catch (1 OException e)
| og. war ni ng("serveURL : | OExcetion");
e.printStackTrace();
}

try {
if (in!=null)
in.close();
} catch (I CException e)
| og. warni ng("serveURL : Error closing |10 streans");
e.printStackTrace();

}
/)\')\'
* Used to serve request fromlocal repository
*/
public void serveFronfil e(CacheVideo cv, HtpServletResponse response,
| ong ski pByt es)
log.info(cv.toString());
File local File = cv.get CacheFile();

response. set Header (" Content - Di sposition", "inline; filenane="
+ local Fil e. get Nane());

response. set Header (" Cache- Control ", "no-cache");

response. set Header (" Expires", "-1");

try {

Fil el nput Streamin = new Fil el nput Strean{l ocal File);
Fi | eChannel in_channel = in.getChannel ();
Qut put Stream out = response. get Qut put Strean();

/1 Copy the contents of the file to the output stream
byte[] buf = new byt e[ FRAMVE_SI ZE] ;
Byt eBuf fer buf_wrap = ByteBuffer.w ap(buf);

| ong count = 0;

if (skipBytes > 0)
| og.info("ServeFronFile : Mywving file position to " + skipBytes);
i n_channel . posi ti on(ski pBytes - 5 * FRAVE_SI ZE) ;
whi l e (in_channel . position() >= cv.getTotal ByteSaved())



}

| **

* Witer Thread main cl ass

Thread. yiel d();

while (cv.getState() != CacheVi deo. LOCAL) {
count = in_channel.read(buf_wap);
if (count > 0)
out.write(buf);

buf _wrap. clear();

} else {
while ((count = in_channel.read(buf_wap)) >= 0) {
out.write(buf, 0, (int) count);
buf _wrap. clear();
}

|
i n_channel . cl ose();
in.close();

out. flush();

out.close();
} catch (org.nortbay.jetty. Eof Exception e) {

og.info("ServeFronFile : Reached here, STATE " + cv.getState());

| og. war ni ng(" ServeFronFile : Browser connection closed !");

} catch (1 Oexception e) {

| og. warni ng("ServeFronFile : Wiile witing to browser's stream");

protected class VideoWiter inplenments Runnable {

bool ean st opped;
CacheVi deo cv;

private VideoWiter(CacheVideo cv) {
this.cv = cv;
}

public void run() {

log.info("Witer: Contacting stream ng server & saving locally.. ");

byte[] buf = new byt e[ FRAVE_SI ZE] ;

int count = O;

Fil eCQut put Streamout _file = null;

Fil e{cacheFi |l e = cv.getCacheFile();

try
out _file = new Fil eQut put Strean{cacheFile);
URL urlstream = cv. get Vi deoURL();
cv.originlnputStream = url stream openStrean();
int frame = O;

while ((count = cv.originlnputStreamread(buf)) > 0) {

if (inMenoryBuffer) {
if (frame < FRAMES)
System arraycopy(buf, O,

cv.videoBuffer, frame

* FRAME_SI ZE, buf.length);

} else {
frane = 0;
System arraycopy(buf, 0,
*F

cv.videoBuffer, frame

RAMVE_SI ZE, buf. | ength);

if ('cv.onceFilled) {

cv.onceFilled = true;

log.info("Witer:
}

synchroni zed (cv.witerFrame) {
cv.writerFrame++;
framet++;

}

}

if (cv.isStoreCache()) {
out _file.wite(buf, 0, count);
out_file.flush();
cv.increnent Tot al Byt es(count);

}

if (stopped) {
) br eak;

}
} catch (I OException e)

Video buffer is once filled !'");

| 0g. severe("Witer: Problemoccurred in witing to file :(");

e.printStackTrace();
} finally {
/1 check if we want to save the file
if (cv.isStoreCache()) {
cv. set St at e( CacheVi deo. LOCAL) ;
} else {
/1 renove the file from cache
cacheFile.del ete();



}
/*

*
*
*
*

*

pu

synchroni zed void stop_wite() {
stopped = true;
notify();

*

Mai n et hod, Net Serv Node runs on Port:

cont ext .

@ar am ar gs

/

blic static void main(String[] args) {

Server server = new Server (8888);
Cont ext root = new Cont ext (server,

s

8888 and /streamcdn/ servlet

Cont ext . SESSI ONS) ;

root . addSer vl et (new Servl et Hol der (new Acti veSt reamNode()),

"/streamcdn/*");

| og.i

try {
server.start();
server.join();

} catch (Exception e) {
e.printStackTrace();

nfo("NetServ node started..");



CacheVi deo. j ava

package netserv.apps.activestreaming.module;

import java.io.File;

import java.io.InputStream;

import java.net.MalformedURLException;
import java.net.URL;

import netserv.apps.activestreaming.module.ActiveStreamNode.VideoWriter;

/**
* Each video URL instantiates this class object, This class stores all the
* information related to a URL.
*/

public class CacheVideo {
/* cache video file states */
public static final int NOT_PRESENT = 0;
public static final int INITIAL = 1;
public static final int LIVE = 2;
public static final int LOCAL = 3;
public static final int STORAGE_THRESHOLD = 1;
public static final String LOCALROOT = "./cached-video";

public InputStream originInputStream;
public VideoWriter writerInstance;

// video buffer

public byte[] videoBuffer;

public Long writerFrame = new Long(®);
public boolean onceFilled;

// total active connections for this video url
public Integer activeConn = new Integer(0);

private URL videoURL = null;
private int state;

private File cacheFile;

private boolean storeCache;
private long totalByteSaved = ©;

public CacheVideo(String url) {
videoBuffer = new byte[ActiveStreamNode.FRAMES
* ActiveStreamNode.FRAME_SIZE];
try {
videoURL = new URL(url);
} catch (MalformedURLException e) {
e.printStackTrace();

cacheFile = initializeURL(url);
this.state = INITIAL;

}

/**
* Ideally we should check whether the URL is streaming. We assuming the
* stream is present.
*/

private File initializeURL(String url) {

String host = videoURL.getHost();

String path = videoURL.getPath();

path = path.replaceAll("~", "");

String cache = LOCALROOT + "/" + host + path;
cacheFile = new File(cache);
cacheFile.getParentFile().mkdirs();

return cacheFile;

}

public boolean isStoreCache() {
return storeCache;

}

public void setStoreCache(boolean storeCache) {
this.storeCache = storeCache;
}

public URL getVideoURL() {
return videoURL;



public void setVideoURL(URL videoURL) {
this.videoURL = videoURL;

public int getState() {
return state;

public void setState(int currentState) {
this.state = currentState;

public File getCacheFile() {
return cacheFile;

public void setCacheFile(File cacheFile) {
this.cacheFile = cacheFile;

public long getTotalByteSaved() {
return totalByteSaved;

public void setTotalByteSaved(long totalByteSaved) {
this.totalByteSaved = totalByteSaved;

public void incrementTotalBytes(long count) {
this.totalByteSaved += count;



