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ABSTRACT

This projest yepresents 3 branch of Voice over IF (Vol) teehnology which in
ssedf inporporsies many aspcls of sigital signal processing, Chack, eifzctive, reliable,
efficions, and cheap meas of comsrsmication has nevessitated the need o finding naw
sedutinns to improving lefccompramaalion which is he hackbone in the operation and
daw to day runnng, of most businesses and institations today, The need for
information af the press of 2 bution cannol 3¢ over-ginphasived.

This projest stends s the fovandation oi the revolution of multimedia
crmununication foday. The project enables the use of 2 Local Arsa Metwork (LA,
advich are mosily dedicated to data tallic oy} installed in an ofhos men a5 8 fheans
of somsraadoation using voics and viden wedia, prosented in real-time belwoen peers
by the wie of 8 sullware. 1t alsn hag an exbra functinnality of voios conferencing and
rnltivast of fve events via video over the nebwork The projoct also hopes 1o ;zs.wiéae‘
5 solution which eliminates the use of expeosive hand-wired interonne and Publ
Heanch Exchange (PARD), allowing the use of ooty the LAN wetwork and readily
available compster bardsvare, in essance g ving the user 2 uly piultimedia

ENPErienes.
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CHAPTER OKE
INTRODUCTION
L1 PROJECTOVERVIEW
tn thix day and age, digital teohnology is the backbone of our smtire information
industry. As a part of this, the wansformation of audio information into digiial signals
Ix now 3 routine process which is incorpossted into cur telephone, digital networks,
whevisions and music equipraents.

The tnvention of the bansistor i 1947 and later evolabion of semiconductor
microstectonios teohudgues bave facilitated the digital rovolution and ushered in the
slectroniv age, giving us the capabilities we have today in digital communications.
Yoice communication has radiionally been carried over dedivated Telophone uetworks
uperated by Telecommunication service providers such ag the MITEL and GLO, eto
Migeris. These telephane sepworks have pragressively svolved from the mitial analog
cironits 1o the awrent dipHal networks with bandwadth in excers of 1 Ghps. For reasons
of varying bandwidth and sotworking vequirements, different services wore provided on
separste networks. For exasaple, Toelograph networks, Telex networks, Telephone
networks, Faosimile networks, Cable networks amd Dista netwonks support different
servicns, as their nmes wonahd suggest. These networks possessed characteristios that
satisfied the peoultar requtrornents of the servics they provided. For example, the voice
setwork would support bambwidths of 64 Kbps o voios commonication and would
grsure teloo-grade voioe communication with Hitle fiter and echo cancellation Likewise,
thy cable networks would provide sven Bigher bandweddth and smproved goality of service

{0308} for video transrisgion. U the other band, the dats communinstion networks’




ciife.. For most types of data

bandwidih and Qo3 requirements are highly fism
communication applications, rebiabiliny o oritieal, which means that the delivery
protcols would implement mechanisms for oroor cheoking, acknowiedgment, re-
trarsmissions and sequencing. On the other bamd, for real-time applications such as voie
cornmmunications, # would make Brde sense to resrmiamiy 3 lost pac i\e‘ for play back at the

receiving oud, 1114 15 oul of sequence and 13 considerabhly delaved. Bas

ntinty, the main
point 13 be noted s that these netsorks have beoon designed differamily in tovme of thelr
underiving architeciore and commanication protocols.

12 STATEMENT OF THE PROBLEM

With the immense growih o ziw:{ i networks, which is the marriage of twe

technologies e slecommumivation technology and corapter sohiningy, Nebworks are

-t
oy

being exploved o the fullzst, Wavs i which existing networks can be used oplimal

dth mindmum additional cost. For exvample, facilitios Bie video conf

servingg, can be incorprasted o the network, saving cosi, granting casior aoouss in

reracde database amd remole programs.

Tteprating thesy nobeorks o a single integrated notwork such that gl servives

woukd use cormon acilities, presends a technologioat hurdle,

ch iransniis voiee and vider

Peg

This prodect therefore 8 designed to provide a service wi
over 3 Data network, as against bavipg dedicated vaire and oable networks mearst for
gither voicr or video communication only.
LIRATHONALE %i}R THE PROJECY

Certain advaniages could be gained from having an all purposs petveork as against

thiz evolution iy digital

having only dedicated networks. Below are some reasons s




communteation is Jeomed necessary.
1.3.1 Coxt Redugtion
With the implementetion of 2 software based intercom, the yeed for expensive
PARX, Telephoue handsels would be elunimated since the ondy bardware reguiremment
needed would be headset and a computer on the network. E%Or‘ff:{sw{, with the prevalence
oof 1P vndes and the sbundant supply of IF based switches and ronsters, communication
smight not e Hmited to just focal ares networks(LAM), but may include Wide Ases
Metworks{WANY, thereby redoved the cost of making long distance calls,
£.3.2 Bmplification and Counselidation
An mtegrated mivastraciure that supports &l forms of comsmunicstion could allow
mose standardization and redupe the total equipment compliment. The differsaces
betwoeen the taffic paiterns of volee and dats oifer furthey {}g_;‘g«{'ﬁﬁ‘imiiiit% for significant
improvement o effiviency. Sinphified installation and maintenance are 3 major
advantagys the project will offer
LADRBIECTIVES OF THE PROJECT

| The yajor aim of this pejectis o devedop a network based softwsre intercom
where anyone o the network can disl 2 peor that is logged on the network This is an
snteroon withoot the PARY amd expensive handsets. Another gim of the sofiware i 1o
provide video prey to peey conferencing, where two oy more clients oan see each in reat

fime wsing web cams of sny pther viden septure devices conncted o thelr computers,




CHAPTER TWO LITERATURE REVIEW

.8 AN OVERVIEW OF DICITAL SHONAL PROCESSING (DSE)

THgital Signal Processing i one of the most posweri! teehnologies that bas
shared Science and Enginooring in this contury. Revolutionary chimges have been made
it broad range of fields communieation, medical imaging, radar and sonar, %zégé‘z
fidelity music reproduction, and il prospecting (0 name just 2 few. Each ol these are
hos developod 2 deep DISP technotogy, with 13 owvn slgorithms, mathematios, and
specialized techmigues, DAP In essense s the technology making possibde this projeg
possiblef Software Intercom}

LEEWHAT IS IHGTTAL SIGNAL PROCESSING (DSPY

Dgital Bignat Procosaing s distinguished from other areas of computing by the

1%

Type of data B uses: dgnals In most cases, these sipnals ordginate a5 sensory data from
the real workd Lo seismie vibration, visual hnages, sound waves ¢io. 1P s the

mathematios, the algorithn and the technigee used to manipulate these signals atter they
have been converted into digial form by transducers,

12 WHY PROCESE SIGMNALS BHGITALLY

Certatn advisdapes are goined from processing real world sensory signal into

g are somy the reasons why

i, Frbancement of visual images,

2. Recognition and generation of speech

3 eanpossion of data for siorage and Gansmisgion,

v serurity PRI posns,




The apphication of DEP is lmitless and hus apphivation in areas of convnsroe, milttary,
vesearch and the day o day running of most bouse bolde. The sominder of dus chapter

iHustrates areas in which has had an effect, sspecially with regards 1o the techaologies

behind the worldugs of this projoct.

LS TELECOMMUNICATION

Telecommunication 3s about ransferving information fom one location o
anvther, This inchsdes many Torms of indormation: ’§€§{tg}§2(}ﬁ€; conversaiions, tefevision
sigpals, oomputer files, and piber data types. To transfiy the information, a channel
betwoen the two locations ix needed. This muay be o wive palr, sadio signals, optical fiber,
eie. Teleoommmication companies vesive payinent oy tramsferning thely costonst’s
wformation, widle they must pay o establish and ratniain the chanpel The financis!
bottom line i simple, the more the information they can pass thwough a single chanusl,
the more money they make DISP has revolotionized the telecommunications indusiry in
many aress: signalog lone geperation and detection, frequency band shifting, fillering to
remve power Hing huw ete. Thee specific technologios wouhl be discussed here;

Multiplening, Compression, snd Yoho control.
ALY MULTIPLEXING

There are approvimately one billion telephones oy the world, At the press of a fow
Buttons, switching networks allow any ong of thess to be conneeted 1o any other
in anty 2 few secomds The imvuensity of this task s mind boggling? Until the
1960, 5 connection betweon twy telephones required passing the anslog voine
signalx through mechanical switches and amplifiers. One conpection required one

pair of wires. In comparison, DSF vonverts sudio gignals il s siream of serial




digital dats. Since bits van be easily interteined and Iater separated, many
iefophone conversstions can be Wwepsmitied on a single channel. For example, 9
tedephong standard koows as the Tooarder system can simullaneousty pransmit 24
woive sipnads. Each woine sipnal {s campled 8000 thoes por second using 3 bit
compounded Jogarithmic compressedy anslog-to-dyital conversion. This results
in each woioe § g,sz st bainyp represenied as 54000 bits/ses, and all 24 channels
being contgined i 13403 megabiis/ore. This signal can be rarumitied about 6000
fewt using vedinary telephone lines of 22 paspe copper wire, a typinal
sntenonnestion distance. The finencial advantage of digitsl tensmission s
enormsous. Wit and anslog switches are expensive, digital gates ave cheap,
£.3.3.2 COMPRESSION
When a vodos signad is digitized at 8000 samplesfsec, most of the digital
infrrmation is redundant. That ts, the tnformation carned by any one samyple
fargely duplicated by neighbuoring semples. Dozens of DBF algosithuns have been
developad 1o convent digitized vaice signals into streams that reguire fower
bitsiser. These we valled datn compression algorithms. Matching decompression
aigorithyas ave used B restore the signals 1o s oviginal form These algorithimg
vary in the amount of commpression achieved and the resoliing sound guslity. In
general, veducing the date rate from 84 kilobits/see 0 32 Wulobits/see resulis in no
foss of sound gualily, When comprossed 0 s daia rate of B Lilobitw/ser, the soowd
1% noticeably affected, but st usable for long distance telephone petemrks. The
highest aoddevable compression is sbout 2 kilobita/ser, resnlting in sound

that iz highly distorted, but usabde for some applications such as wilitary and




underws communications,

2.1.3.3 EUBO CONTROL
Fohoes are 3 serious problem in long distance teleplone connentions. When you
Rpwak intp 2 ieffsg,ﬂ%;{mzz,_ 2 signal vepresenting yinar voice raveds o the connecling
receiver, whers a ;?m’%im*; of it returns 43 an scho. B the connection is within a
fundred miles, the elapsed me for receiving the echo is only g fow millissconds.
The buman ear 15 accustomed {0 baring echoss with these small i’igﬁg detays, and
the connection soands quite normal . As the distance beromes larper, the scho
beoones morsasingly soticeable and tntating. The delay can be several bundeed
miHisgoonds {or interpational comvminications, and is partivadarly objectinnable
Diigital Sl Procesung attacks this type of problem by measuring the reterned
sagmal and generaiing an appopriate snti-signal (© canvel the offending eobo. This
sare techniuue allows speabsrphons vsers fo hear aed speak at the same time
without fighting sudie feedback {(pealing) ¥ oan be vsed o reduce
envirommenial soise by canoeling 1 with digitally generaied anth-npise,
2.3.4 AUDIO PROUESSING
The twe prinipal human wanses sre viston and beasing, Correspondingly, much
of D¥5P is velated fo fmage and audio provessing,. People Haten to buth music el speech.
RSP has made revedutionary changes in both these areax.
2.1.4.1 Music
The path leading from the musician’s smicrophone 1o the sudiophile’s spwkm 15

remsrkably long. Digital dats represendation s imporiant o prevent the




degradation commonty associated with analog storage and pusipulabion This s
sery Tamiliar s sayone who bas comrpavesd Ui smusical gquality of cassutio tapes
with compact disks. T # typiosl seenario, & musical piecs ks recorded o a et
studio on multiple channels of racks. In some cass, thin even invobves veonrding
Ladividual stroments and singess separately. This is done 1o givs the sound
enginees proster Jexibality v creating the final product. The complex provess of
combining the individual tracks inlo a final product is called mix down 128 can
provside spveral poriam faretions during sk down, incheding filtering, signal
adidition and subtaction, signal editing, ot
Sine o the most inteyesting DIEP apphoations ir musio preparation is artificial
ceverhoration. IF the individual channels are simply added wogether, the respiting
pigce sounds frail and diluted, much as i the musicians were playing outdoors,
This is heomese Hsteners are greatly influenced by the evhn of reverheration
comtent of the music, which is nsually sinimized in the sound stadio. DSF allows
artificial eohoes and reverheration tobe added during mix down to simulate
vasious idest Histening envirouments, Bohoes with defays of s few buntred
milliseconds give the impression of cathedral like locations
Adding vohors with delays i '§G~Z§ siflinecomis provide the pesoeplion of mote
modest size Hulering rooms,

2.1,4.2 Speech Generstion
Speech generation and recognition are used {0 communicats betwesn humans aod
machines, Rather then using one's hands and eyes, the mnuth and ears are used

instead. Two approsches are used for compater grnerated speech digital




rerording and voral tract Simulation, In digital recording, the voice of s haman
spesker 15 digitized wud stoved, usuatly In 2 vompressed form, During playback,
the stoved data are uncompressed and converted back into an analog signal.
Yooal tract simuiators are more comphioated tryving o wimide the physical
mechanisn by which nnnons creste spesch. The humans voral tract is an
seoustic cavily with resonant frequencies determined by sizg and shape of the
chambers. Sound originates in the voos! teact in one of two ways, called voiced
and fricative sounds, With voleed sounds, voos! cord vibration produces near

periedic pulses of alr intn vocal cavities, Tn comparison frisative sounds origingte

from the nolsy air turbudence &b narrow constrictions, such a8 the tweth and tips.

k¥4

Yooal tract shvabators operate by generating digited 1 that resemble these

two types of exciiasion. The charactevistios of the resonate chamber are stronlated
resonances. The approach was nsed In one of the very ety DUSP sucoass stories,

the Speak & Spell, 2 widely sold electronic learning aid for children,

22 AN OVERVIEW OF MULTIMEDIA COMMUNICATION
Or HGITAL NETWORKS

I

wriures were regiived 1o support difforend tpes o

By the pagt, separate nfrast

compnunication. dMost workstations are sttt equippad with both o telephone and a

4,

personal computer (PCY to support voice and data communioation. The

telephong is the

gser's fyont end the Private Branch Exchange (PR or othey telepbony switch, while the

PO s an imieiigent device that uses LANS and WAN: o communicats with other




Technedogioal innovations have erod: ad the distnctions belween previously

distinet communication technologies, Advances i Components pechnedogies have

enabed the development of inoreasingly sophisticated and spenialived applicationg,
Banitimedia f,‘:(}!'if‘;!‘i‘sb‘.f‘;?ii{iii‘i}ih for example, owes Hs exisience toa dvances i
YRICHIHOCEER0TE ate Conliniing 1 inerense in power and spoed while steadily hucoming
e affordable. Similar advances have been made i the v ariens types of magnetic
storage devices,

These advantages encouraged creative attempls 1o gaploit their pedential, Une

ation of dats that radiiionally existed iy other frms,

creative alfempl Wil e du“,

Today, pumernus data type con

crging inio o panmon format digital encading,
frtegrating nsultiphe application typs o that use digitally epsoded data mto a single host
platfrem, that is, & Computer bas hecome suphomistically known as “multimedia
sompoting.”

Some of the more commaon muitimedia apphications nchide

H Compuer-based telephony
2. Viden conforenning
3 YViden transmission

4, Al transmission

L

Figh-density graplics
rultimedia commnvcation 0an e eqpually difficult 1 define, andtimedia commuaicat Y
means the integration of muliiple data types o a common bit slream,

A spbtie but hnporiant point is that maltimedia computing mud mugltimedia

eomymimiention are not completely synonymsus. For exomple, s LAN can support clbent

2
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mgchives that are wsed sxchusively for traditionsd forms of data commanication and alsn
provide networking for mechines that we dudicated 6 provide video or sudio service for
external chienis. Conseguently the LAN s smubanecusly ramporting multiple media
types with extremely different performance requirenents, sven though no tue
muliimedia computers sre divently connected 1o it
bultivasdia applications typically fopose two basio types of performance
sequirsmends. Igtency and bandwidth
124 LATEMDY
Laterey i defined as the minimum soount of firme required for g packet 1o clesy
wrvy given medwosk devive, soch as 8 vouter, 8 bub, g switch and s on. Time sensitive
apphications Hike Hive video oy video conferencing require fow-latency connections
throughout e entive setwork. A low Iatency connection, idesfly, provides a and
congistent delay between the ansmission and receipt of a packet. Low but moonsistent
defays can resasd in ylery fmages, choppy sounds, or ptherwise degrmiled performance of
networked multimedia gpplivations.
2201 LAN Access Blethads
The curmdative latency of a network 15 affected tn many ways The R, and most
shyious, is the LAN s acoens mathosd, LAN g that fealure 2 oontention-based
access method {for example, afl “favors” of Btheraet) are Gikely to have 2 igher,
and feay conststent, {ateney due i the vicissitudes of competing for empiy
packete. LAMs that use s determindstic acoess methed (for example, Token Ring

ancd FINHY bave o fower Intoncy, bl vemain incousistent and nuprediciable.

i1




A good way o mmprve the lalency of bath comtention and token based networks
1% {0 wnpdement thon using switcling bobs Switches are very s forwarding
devices thet function completety at Layers T amd 2 of the U8 referonce manded. &

'
r

LAM based on switching hubs enjovs 8 {over innate Ialency than one based on

veprating hubs simply because the switches forward pachets faster than

conventional yepeating bubs.

2.2.1.2 Routing
Another aspest of 8 pedwork’s camulative fatency is whether or ned routing is
nsed, %ﬁ%’.ﬁ{f‘;{ﬁx an integral part of vistually all WAMs, operale a1 layer 3 of the 1381
Maodel and require wolflware-driven isble lonkups ® forwand packess. This means
that they cannot Forward packets as g gquickly s g switch Thus, they divestly
yrzase the cumelative tency of & setwork

2203 Frame and Packel Struclurss
Latenwy 15 also divectly affected by g netwrk’s frame structure. Many ot todays
mere cosnroon and mature nefwork protoonts also use Rexible frame and packet
sizes. Flenible data felds exoel of sansporting traditional dats typaes by
mi.n%mi;ﬁng the packed-to-payioad ratin. Unfortunately, this has the exact oppasite
spact on lme-sensitive applications. Forcing suwh apphications {o infermingle in

the bit stream with indeferminate packet sives adverssdy affects thme-seusitive

apphoations by introducing ynconsistency o the nebwork’s vossdative laesey,

12




2.2.1.4 Packet Biscramination
Giiven that comeentional networks are desipned explicitly to support the {ranspot
of data, the Gms-sensitive packets of multimedin applications TE@ine non-

ctaredarsd havadling, Metvoorks must fie able io

- Identify packets that vequire special handiing,.
¥ s 3 ey ; I S 4 FAT- ien .
Fe capable of ausoramnnating those special reguirernems.

A pechanisns that can provide networks with the ability to discriminate between
packets, based on thely performars TERarEments, ix hupwn as Quality of Service
(D%, QoS bas two distinet facets neteasrk and application. Yalid application
ok parameters include mage size and quality, fame rate (i the applivation i
viden}, start-up aﬁei&g&sﬁziia%)éiiiy, snd 50 on The network however has a very
different set of ok pasametars, These inchude. handwidih, foss rate, delay. Users
are wt allowed o speatly network 305 parameles. A s capable protacol,
such ss REVE (Besource Resgrvadion Protooal, provides the transiation hetween
apphicution and petwork paramEens.
Cihviously, the refationship betwesn theoe sets of parameters is very pomplex. In
theory, {308 will ensble she differant applicating types Lo oo the special
fandling that they requive. Applications that require guaranieed integrity of packet
comtents can recpive thal, while others ihat nzed fow delay andfor response Gmes
can 1ol the network aboot vequinsment through (Jof tags foo,

3.2.3 BANDWIDTH
Timely delivery of saltimedia data packeis is not the ondy shallenge in

multmedia commussoation. The other challenge 1o be sveroome is trapsporting the




wohame of data generated by mmltinehs apphications. Applications that are 0l tine-
censitive like Bgh-density graphics o o sl eaming adic andion vden fransmisions
can he raysponied better by conventional netwosks Their pesfimance reguirzinenls are
guaraniend ety of packed contents amd se-sequening upon arrval. Howeve they can
e santremely bamdwidth JEiEnsive.
Wiys have been devised 1 fmprove on bandwidth witlization and some of the ar
Ghsansed baigdly
3323 Bandwiith Consorvation
Oine of the bost ways 1o IRoTeRss the amount of uaable is (o conserye the
comsumption of exdsting b andorifth. There sre munetous tochniyues for
conserving bandwidil, most of winch are autpmativally bullt inte wultimedia
applivation sullware, {oprprension 15 an snvaluable ool fur constyving
bamfwidth,
3.2.3.2 Incressing available bandwidih
The miher way b rcrsase e handwidih availabie G nuitmedia applications 13
53 inurease the speed wf e networh. Fast Fhernet, gasbil Fihernet, AT, VDO,
Fitver Chanpel, and s on oan aten be used to substantially inareasg the availabile
havndwadih on a LAN. Sepmentation inoseasss usable bandwidih without
srsasing a network’s yelocity by oreating multiple collision domains or logioal
sings within a common broadoast domain, This type ol upg sde aflows the

retetion of the station witing ard network imerface cards,




3.2.2.3 High Bandwidth with low Latency
Ceytain apphivations, fike viden cosfierenving, sinmitaneousdy regquire low mtemny
gl tigh levels of thoughput 1o opuate sucnessiully, Unless 3 nutoork s
isenticnally ami sevesely aves -engiuered, adding such spplications 10 an
exigting network may tas the s'wtwq#k“f; capahilitios and reduc overal]
pesformance for all the applications that vely upon the mdwork for ranspost.
Oiven the various contiibuiors i g setwork s cunmilative latency, the surest Wiy
o provide high bandwidih arud Do ey i 1o select network technologies that
are specifically designed fro this tandens parpess. Some spraific miem ples iwdude
ATM and isovhronous Bthernet,

1.2.2.4 Bandwidth Hexervation
Ch way 1o manimize bambwidth atilization is {0 use profocoly thel roserve
bandeidih, RSVP (Rescurce Reservation Protooot}, .fm goarnple 13 BB OUEIEING
setwork protovod el can eserve e woncasnt of bandwidih that will be nesded by
extablishing a temporary bl dedicated virtual cirouit betwess the source avsd
destimation machines. The phyious danges inhesent in bandwidth reservation
schewnes is that onos bandwidth is resarved by an apphication, 15 nnavailable (o

other machines and thelr apphization.

3 3 AUDIO COMMUNICATION
Audio pormumcation pan fake thee distint forms, wach with slight y differen
et of network perfoimance rgusemenis. Specific sategories tnulude, computer-hased

sutephony, awho confirencing and awlin ransmission.
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23 COMPUTER - BASED TELEPHONY

Computer-based telephony uses PUs and LANSWANS o Infegrate voice

ipfephony it a data network, The chient PO buffors inbound transmission and plavs

them using s snond card and speaker, This hultering can “smooth out” the sound guality
of the transmission somewhat, despile #s having trarsverse contontion-hased LANS using
sryof-correcting protocols,

Audic communication i3 not bandhwishh intensive, Andio can be delivered over
diatuy facttilizs as fow as 144K bps using Point-to-Point Protocol (PPPY This Bunvof

cormunication however I8 exiremely susceptible to corruption from packets delivered

fate or cut of sequence. Any such packets ars discarded booause, by the time a successiud

retranmmission can be roade, the stream bel bowill fikely bave progressed
beyond the point at which that packet was nesded. Thus, re-inserting i Iate croates s
senond disturbance that is readily deteciable by the user,

{owoppner-based telophony suffers fon torn Bmitations, Transmissions are bo
date, half-duplex only, Hall-duplex transmission meoans that ondy one party can “all” at e
ting, much Hhe “pashetotoll walkiedatkies. Telephones are full-duplex mochanizms
Both parties on a telephone call can talk andd listen simuliancousty.

The second limiation is that compater-based telophony capable of providing
sownd quality on par with an AM radio. The combination of halldaplex tranamission and

retatively Jow sound quality rendars this technology more of 2 curtosity or tedhnetoy

thar a husiness ool

&




2IZCOMPUTER-BASED AUBIO CONFERENCING

Audin conferencing differs from computer-based tolephony ondy In that i s used
i other than poini-fo-point seasions, Conforences tend to be multipointio-multipoint in
the vase of 4 collabuwative confbrence of poors, or poini-to-muitipeint i broadeast of
mator eventy,

{Given the halfdopler nawre of this technolngy set, point-to-multipoin
unidirectiomat broadeast may by the use of this lehnology. The netwrrk must have some
mechanism for this form of multioasting, Mualticasting i the fransmission of 2 single
siresrn of packet data with an address that is recopnived by more than one workstation,
This is far more handwidth efficieny than tansmitting mubtiph simultancous stremms,
each destingd for a single, speetfic end-point. Endepoint thi belong to s multicast group
Hatens for hoth thelr unique Internet address ard address of thelr group,

233 STREAMING AUDIO

Streaming audio iransmission are wridirectiona] transmissions of a stream of
i duta 1 uses & host that either vecords audio in real-thine or uses provecorded audio
meitia bn sither case packots stream out onte the netwaork a3 soon 55 they are genersied.
Recipients Baten {0 them as they arvive, generally without buffering them, Dropped or
damaged packets are usually feft out of the playback seasion,

Stpaming mudio, ke most mndio only multimedia application s relatively easy
i support i 8 LANAWAN sovironment. B ts fow bandwidth and benefits from bot dogs
not require fow nebwork atency. Streaming avdio can by used o distribute, on demand,

gither o feed from g Hve speech or copies of recorded spesches, question and answey

sessions or oven the fatest disk from vour favorite group,




2.4 VIDEO COMMUNICATION

WVideo communication requives a falrly high powered computer an 1 ean also be
extremaely bandsidih intensive. It also benefis greatdy from low fatency network
CEIDOTCns.

Yideo commurdeation can ooour of sarprisingly Tow levels of thenaghpot ghan

thy right compromise of picture size, guabity and refrosh mie, The wlea! rate of refresh is

St
o]

3 frames por second, AL this rate Reown as "Il motion™ the pictirg appears smooth

¥

wvd movement is smooth ool oy, Unfortunately, sven using g smatl plctare sixe, ke
2R pixels by 187 pivels, the unvompressed streaw {5 approvimately S00Kbps. This
represents 4 generous porhion of a P available bandwidth. 1 is alse a sizesble portion
of fe gseable bandwidth on most LANs,

Dopping the refresh rate to 15 frames pey second and deoreasing the numbey of
eotors reengnized can dramatically reduce bandwidih consumption and reduce the size of
the {ransmission streany.

Yideo communication inchudes video conferencing and streaming video

missions, Althoogh very similar, they have disting funetionality sets and

consequently, different network performancs requivements,
145 VIDBEO COMNFEREMNCING

Realtime, bi-divectional transmission bebween bwo of more polnts are known as
video conferencing, The accompanying sudio can be handled “in-band™ or “nat-band”

als i the wime

b-hand sudio transmissions hundle the sudio sipnals with thy video slgn
it strearn, This reguires the video eonferencing systom to have ils own speaker and

microphong or fo inferface with those alresdy instalted in the computer. Out-nf-band




Fhack the audio signals, #oalon

Ey
b
P4

audio rehioves softwars from having o capture and pla

mesns the video conferencing system does’t synchronize the audio and viden. Rather
the v zd'“z« stean ignoves the awdio signals and veguives ences to eatablish a second

compumivation nk over conventinnal telephon

e

25 BUMMARY ONM MULTIMEDIA COMMUNICATION

f iz inovivabie that the currently sepsrate voloe, data, and video communioation
infrasuuciure will eventually integrate indo 8 single broadband muolimedia
sommanication infrastrucinre with common user inderface and vehicle, This integration is

only just beginning aned will take vears to complete, His already clear that LAN &

capable of progressively growing nto the role of mueltbnedia communication nebwork, In

the intorim 1 {5 wsed o support Yledghing sttempls ot this dugree of Integration: nady’s
multtmedia application fike the one this project (s based on Le, Sofbware Infernows.
Some of thee applivetions require levels ol porformances tha are difficult o
achicve in g conventinnal LA/ WAN envivomment, Today s LANsSW AN and their
protocnds gre notwell suited 1o tansporting thoe sensitive dala of many muitinedia
commmaticatinn technologies. However the wood news is that today’s networks bave the

+3

poential to evebee inorementally mio a true wultbmedia conummication infrastructure.




CHAPTER THREE
38 PROG R&%ﬁ ANALYSIS AND DESIGN

The Software Intercom hasa gﬁjﬁgﬁﬁfm% aser interface (GUT) much like the
yartous mterned gfité;&iz&g aoftware found on the world wide wb. The oxosption
shemt thin software is thal 13 uses & astwerk cand to establish comm gnication instead of &
myndom (s with most phosing softwarel. Although there s 80 grhons ine favolved it 8%
with PARY, thers definitely won't e g disling tone Instead the reparding of & sound
sroninting the comventional phone ring tone i used. When a caller dials the nunther of g
peer, the sound file i nctivated which lets the call recipient know he s hwing m?ieé, awd
sty & pop-up disdog bon appears on the soreen intorrupting whatpvey progiam is heing
run. Implementation of this project s achieved with the JAVA Programming,
3.1 WHY JAVAT

Sava iz 2 high level program nring fanguage that way devetoped solely with the
fnternet in mind . Muost web programs 8 sed today ars designed ueing the JAY A
programming languege. 1 has unigus aliribules embedded é{&i&'s its design Teatures which
smake 1t the program of chudce Cor st vk application developers. 1'x embedded design
feature inchuds, Uhject Orienied Programnung {0, Matform ndependence, High
Porformance, Mulh-Threading, srd Drynamsic Haking All these feature have made
BrOprAmTEING complex apphications yather simprle g;mé straight forwand, The dusign
foatures would be explained in detsil s a5 o aid an understandisg b way JAVA s

wery imporiant in the implementation of this project
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3.4.1 ORIECT ORIENTED FROGBAMMING (AN ANALOGY )

Yons can wall info a computer SO and, with a litle backprownd and assemble an
entire PO computer system from yErious CoOmponIHE’ & motherboard, a CPU chip, 8
video card, 8 ha%ei disk, a bevboard, and su on, fdeally, whesn you finish assembling
all the various sel foontained units, you have 3 systen iy which all the z;niis with
together to create 8 farger system with whi ch you van subes the problems you hought
the cosaputer for in the fiust place. Toternally, each of those componuts may e vastly
somplicated and sog neprod by different companiss with different methods of design.
Bt you don’t need 0 know how the component works, what svery chip on the board
dos. As the assmﬁ;%zzr of the overall system, sach component you 0S¢ 15 a sedf
rontained wnit, and oll you wre interested in is how the ooits isteract with each other
Will this vides sard fit indo the slots o0 the matherboard and will this monior work
with thiz video card? Will each particulsr compoasnt speak the right com mands 1o the
othur compenents i interacts with ao that each part of the somputor is puderstond by
gyery other part? Once you L what the intoractions are betwesn the components
:m{i can maich the interactions, putting together the overall system i% £85Y.

What doos this have 1o do with programming? Everything. Objsct-oriznted

P ATNING works in exsctly this ssne way. 1lsing ohiect-nriented PIDETATIING,
yonar pverall progyant (s« made up of lots of differont setboontained componons
{objonts}, wach of which hes a specific mle in the program and alf of whizh can alk i

sach other in predefined ways.




3,12 PLATFORM INDEPENDENCE

Faws was designed o not andy be ooss-platform in souree form Bie ©, botin

wenmpiied binsry form Since thig is impossible across processrs architecture JAVA i

corpited o an intermediate form called byte-code. A Jave program never yeally
exgosies native on the host maching, rather o special native propgram called the JAVA

interpreter veads the byte pode and exeontes the corresponding native machine

imstructions. Thus 1o port JAVA programs (o 3 new platform sl that 1s nesded is to

port the interpreter snd some of the library routimes. The bytp-code is precissly
defingd and remain cume on off platforms.

The second fmportant part of making JAVA cross-platform is the olinunation of

undefined or archifechure depondent constructs. Integers are abways fonr byles long

and floating point veriables follow the TEEE 754 standard for computer anthmetic
exsotly. Qne doesa’t need fo worry shout rewriting a program fo it {o the design and
architecture of variows compater systoms and oporating systern. JAVA in essence can
be said 1o be “write poce amd run anywhere”

303 HIGH PERFORMANCE

Iava byte codes can be compiled on the iy 1 code that dvals O34 in speed using »

“fust in tme compiler”. Severs] compandes are also working on native maching
architecture compiiors B JAVA . These will produce exceutable code that dogs not

reguire 2 separate inderpreter and thal is indistingrdshable in speed to O34

While you will never get the sume speed put 2 JAVA progran hat you might be able
$o, writing from L or FORTRAN, the results wil] be sustable for all but the most

demanding applications,

Ind
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314 MULTRTHREADING

Fava 15 inhorently mz;iéi«@%&m&é&ﬁ A single JAVA prograss can have many different
threads execoting indepondently and continuously, Three JAVA applels on the same
page can van fopether with vach getting equal Bme from the CPU with very Bitls extrs
gffont on the part of the prograsamer

Thiz makes JAVA very responsive {o wser input. B also belps to contribute 5 JAVA s
robustness and provides g mechanism wherehy the JAYA envivomment can ensure
that a malicicus applet dossn’t stead the entire host’s CPU oyelea.

There is & downsude o multi-threading, molti-threading 15 to JAV A what pointer
arithmetic is 1o O, thet is » source ol hard © find bugs { an evvoar in a computer
PFOETAm )

3.1.5 DYNAMIC LINKING

Fava does not bave g dymamic liuk phase, JAVA source oodde is divided i jave files,
resighly one per oluse in vour program. The compiler compiles thes into clags files
vomtaining byie code. The compiler searches the current divectory and directoriss
specified in the CLARSPATH covironmend variable to find other classes aﬁxg}%icéﬁ;g
refersnoed by name i each sowrce code file. If the file being compiled depends on the
othey pow-compibed files, the compiler will iy to find thew and compife them as;.zyi:?%»
The compiler s guite smart and can handle clreular dependencies as well a3 methods
that are used hefore they are declared

More importantly, classes that were unknown 0 program when i was compliled can
stifl be tosded o 4 o rontime. For example, 2 weh browser oan foad spplets of

ditfering classes that 175 vever seen befors without compilation.




3.2 PROGRAM DESIGN

This program is éﬁs%gm{% 153 ease communication over 2 network, The malor
challenge in the mméﬁgnf this SToRrE IS caphuing the analog sound or video images
from the micm;:%%mﬁe or web cam, buffering # and transmitting it seamlessly o the
specified destination in real-time, On the other sids the revipient should be alde to hear
and veply in 2 two way communication {full duplex mode). The figure below shows the

software a sigriup,

Berne 1085 Poet
Biuet Bopweny f

Virfual

Figare 1.9 Showieg the pragrien « startap with is Server poge.

When g caller wants to make 2 call {0 another on the nebwork, he runs the

program by chicking an teon on hix deskiop, then Srom the program’s «dit menu he
chuoses “configurs server” option which configores his Joos! server to listen for any
meoming calls from other callers oo the network. He then starts Bis Virtual infercom by

shoosing the “Start” option from the file menu. Finally the caller loads 5 window called

“Meow Call” from the 8le memu. |
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Pigure 2. Showing the Csll Ullent.

The window or internal frame containg several parameters; the saller needs o use o
eatabdizsh 8 conusction with another on the network Lo, a texbfield dsplaying the caller
identity and other Belds to loput the recipiont systems TP addresses, and slso a cholee of
what type of media i3 1o he coptured, that is sudio or viden, He then makes the call by
plicking on the send button and the specified recipiont is g;rémg&ieﬁ abaut an ingoming
sall. Aslong as the call prrsmeter are correct and the other person’s software is running

o0 Hs system then secure Bak betwern the two peers i estabdighed.
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331 INSTALLATION

The program will have 1o be installed on cach system the applicetion will ma on.
The program antomatically acguires the IP address of the system on which i is installed,
59 that s Jocal yerver can be vasily configpwed without much problem. The program uses
2 JAYV A Runtime Hovironmest (IRE 150} 1o exevute snd also JAVA Media Framework
{IMF) which is an AP { Application Package Interface) that does not come with the
standard JAVA development toolit, has 1 tnstalled then the program is ready 1o run, Al
rther 1P sddresses of the other systems on the network wonld have 1o be obigined
manusiy. They wre important borase these sddresses are used in place of phone

mambers 1o extablish the comection hetween poers.

26



CHAPTER FOUR

LO5YSTEMS REQUIHEMENT AND IMPLEMENTATION

Thie chapter highlights the reguivements needed B the smooth running of the
program {(both hardware and software} The Implemergalion ni" the program is wlss
explained in this Chapler. |
4.1 SOFTWARE ﬁ.ﬁii}ﬁ.}i§§§{’,&‘§§ﬁw§?§

The atm of this project is to ensble the software fo run oo any computer platform
{any operating system). To do so would requdre some software, spphication parkages and
APTs {application package interface) 1o be fustalled basically on every computer system
fo grable the software intervons to run effectively

4. L1 OPERATING SYSTEM,

The softwwre most definttely requires an operating systers 10 ran on the computes,
An Ggﬁma&;&ng systom manages the ;w(}zzme% of the computsr system e hardware gnd
softwars rescurees. The software runs on any of the major operating systems svailsble in
the market or the LT, world o WINDOWE 24, 2004, N7, AND XP, othurs would be
LAMUX, UNIX, and MAC 05
4,512 RUNTIME ENVIROMENTS AND APPSR

Sinve this program was writien in JAVA, in needs 2 yuntime snvivoenment
terface it with the opersting system of chotce. I uses 2 JRE 1.5.8 (Java Bontime
Ervironment version 1.5.0) Another very imporiant Apphcation Package Interface (APD
needed o run this program is JMF 2.8 {Jave Media Frameworks 2.0) It's tmportance

and purpngs woald he gxplained below.




Fava Media Frameworks (IMF 1.8, is an applicatine programmning interface
fiyr 1y cooperating tme based muodia soto JIAVA spphication and applets This APE
supports modia caplure and addrosees the needs of apphoation developers who want
additional control over media provessing and rendering B ais{) é}s'@viéax z phug-in
wrehitechire that provides direct avcess o media data and enables IMY m be more
cugtomizod and extonded.

4.2 HARWARE REQUIREMENTS

A comparter with full maltimedis capabilities tx the bastc requirerent for ronning
the program. There shonld be installed a good Sl duplex sound card, with working
speskers zmd 3 munrophone. Optionsily bersuse the software is alen capable of
transmnitting videos, 8 TV card could be instalfled oo This forres the interface needed fuy
cosmerting % video camers © the vompuier. & weboam oan be used instead of g video
samers which requires 2 TV card, primantly because the weboam can be connecied o the
sompusters USE port with uo need for extra sxpensive hardware, Only draw bagk wusing
7 webcam i3 that the guality of pictures iz greatly dininished.

420 AQUALITY LOCAL AREA NETWORK (LAM)

Toaday locad srea networking is 2 shared gecess technolpgy. This means that all of
the devices stisched to the LAN shwe a single communication medium, wsuslly 2
cowsial, twisted pair or fiher optic cable. Several computers are conpected to 2 single
zable thet serves as the commmunications medium for sl o them. The physical connection
13 the work is made by putting 2 network interface card {NIC) inside the computer and

conmecting # 1o the network cable. Onee the physical conpection is in place, Bisup to the

i3
o]




network softwars o manage communtoation between siations ou the network. This LAN
should of guality speed.
4.3 PROGRAM IMPLEMANTATION

The :@ysﬁzzm?ﬂwks with hoth point o point and podnt o meltipoint conBguration
with full duplex iransmission for visice and video &:&z‘;&{fzmzing_ This means that the
softwars works as both a eliont and server softwave, The purpose of the server 8o
Bgten in on any communication in g?‘;ég nebwork that is addressed © the IP aldvess of the
vewnputer # is vesident on. I then refays the message 1o the chent addressed whdch in this
case is the mﬁfspuif:{ i ix running on

When the program s launched the soflveare s configured 1o et the machine o
seceive any incoming calls from annther on the nebwork. By default the server is
initialized doongh TORAP socket-sncket communication op 2 selected prot (8001} When
g zall s being setup the rensmiiting station is required i provide user identification
which is transmittod along with its IP address @ the receiving ond. This snables the
renetving end o know what macking on the network is trying to esiablish o conmection,

The transmilting systomn then sels up a socket communioation with the recelving
statinn, During this cell setup phase, the wansmitting and the receiving station agres on
transmission parameters Hbe the KTP sesgion port, the audio qualily signal (this particular
implementation uses the base sampling quality on the system, speiBically using the
fullowing andio format; LINEAR, 8000 OHz, 16-bit, Mono, LinleEndian, signed) and the
caphare device used is Java Sound Awho Captirs locator = fave sound /44100 whick
vepresents the system microphone. Uthey capluring system inchude the systom dependent

DHrect Bound Capture {ocator = dsound /3
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£.4 PROGRAM SEGMENTS
Rasivally, theve are four modules or sepments,

. Caplure the media data from the mput device.

3 Encode the caphared aadio data.

7 Transnit the captured data,

4 Decoding and rendering the data stream af the destination.
4.4.1 CAPTURING MEDIA DATA
To capture raedia datal

Locate the captors device 1o be gaed by querying the CaptareDavicehlanager

- fiet o CaptureDevicelnlo objeat for the devics
- ot & MediaLosator from the CaptureDevicelnto object amd use ¢ {0

creaste s Databouros.

~ Create a Player or Processor auing she DiataSource,
~ Stard the player of progssses i begin the caplurs process.

4.4.2 ENCODING CAPTU RED AUDIO DATA
The processor oan be confipred o transcods captured media data before
presenting, tramamitting, or steving the dala Ty encode caplured sudio dats w the 1M A4
Format hefore saving it a filel
1 Get the Medigbocstor for the caplasg duvice st construct 8 ProCEseos.
2. ol vonfigurs on the proCEssor.
1 inee the progessey is iy the Configured state, call getTrackControls.

4 sl setFormal on each track unti! one that can b eonveried o IMAS
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SERVER 1

Sorver to own Ul Connection

Lhiont 1o Dby Server Connpclion

ent i oown Servey Compoction

Fipme 4.0 & Piokonisd view of Pegr-Poer conwmdoation of fwe Oomperers nmning the sflwans.

After the secket communication has apreed on the paramelers 0 be used for the
communication, 2n BTP session i3 started based on the parameters © be used for the
commaptcation, an RTP session is started based on the parameters and regb-thne sudio
contld be captored and transmitted between the two systems in Gl duplex point to poit
configuration. The systenm could be extended to handle Rull session, full duplex point to

point configuration.
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5. E.eaf?ixas the pmceé«‘mf and wae Hs output BataSouros o construct 3 DataBink to
wrtie the data o 8 file
4.4.3 §R£§N§s’%§?§"§§ MG THE MEDIA BTREAM
The basic §3'§:{'§€3€.‘--§5 for ransmitting RTP dats with the session manager i

£ Creste o IME provessor and et each track format 0 an RTPespecific format,

2. Bminieve the oulput DataSource from the processor
3. Call oreateSendStroam on 2 previpusly oreated and inftialized

NesstonManager, passing in the DiataRowrce and a stresm index. The session
manager creates & SendStream for the specified SourceSiream

4. Start the sesston manager by calling Seestonbdanager start Sexsion

5. Countrod the transmission through the SendStream mwothods. A Send Stream

Listener can be yegistered 10 Hsten © events ou the Send Stream

4.4.4 DECODING AND BENDIMG THE MEDIA STREAM
1. Set up the BTP session
3. Create o ResstonManager. For example, constract an instance of
com. Sunmedio rip R PRessionMyy, (RTPSeasiondMyy s an implementation of
Seswonblanager provided with the IMF reference implomentation
b, Call BTPRessionBpr.add A VS ireambistener tn rogistor a5 2 listener

. mitiabize the BTP session by calling the RTPResstonMyrinitSenion.

. Start the BRTP session by calling the RTPSessionMerstartSession

i
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2. In your AVStreambistener update method, watch for ﬁéﬁwﬁe{:iw%immz Fyent,
which indicates that & now data siream has been detecied.

3 When s NewBecieveStreamEvent is detected rebripve and BedleveStream from the
NewBauieveStreamBPrand by calling gt BecieveSiream.
4. Receive the KTF DataSonres from the BecelveStream by {:ﬁ%‘iing geilataSeurce.
This is 2 PushBafferBataSource with an RTP-gpecific Format For example, the
encoding for 2 DVT audio player will be VI BTP.
5. Pass the Dats Source to mansgev.cresteplaver o construct » player. For the player to
be suoressfully condrucied, the necessary plug-in for decnding and depacketizing the
RYP-formatied date must be available. The basic files used are

L. AVRequestbistener.java
2. AVSitrenmistener.java
3 AVSireamTransmitier jave
4, Viserverjava

8, YVintercom.clsgs




CHAPTERS
CONCLUSION AND RECOMMENDATE (N

5.1 PROJECT CONCLUSION

In conclusion, the iplementation of the project was sucpessiul, {ovnpanies with
good nepwork instalistion can erhance the functinnality of thelr aetwork by using this
srsftware intercom . This will by pass the need foy expensive Private Branch Exchoogs
(PFARXY The matallation is alsn casy. The protoaccls invalved in the program o ot
renerve bandwidth so this will not stow the petwork down, Muore so, one example ol bow
wday's open standard composent £an be azsenihled 1o support a nultimedia application
and van be used with audio conferencing oves netwnrks. The trend toward telecammuting
and virtuzl office has crested both near-tdeal condition and & Jegitimate business need foy
audin awd video conferencing,
The architeeturs of this software has heen desigped and tested o provide network users

with cost effective, easy, relishle multimedia pommunication over a network,
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5.3 RECOMMENDATIONS

The program is designed strictly for systems on a network, further study could be
Jone 1o interface the program with a Public Suiteh Telephone Metwork (PRI} Iy this
mode g regutar éeifzg:séxme: call is roceived by the ssoretary and redivecied using the
anftware intercom Lo the target recipient of the call Thig v 'iﬁ be of immense uee o
companies and indostrial firms.

Another recommendation is the installation design, work stations could be made
¢ install from the server and used 1 numbers 50 for every fresh instaliation the existing
omher ars automatically loaded into the adddress hook resident on the work station.
Furthermaors, the issue of security canslsd also e integrated into the program, where user
surues and passwords will have to be given 1o access the program, thiz will eliminate
smpersonation over the petwirk.

Voics messaping coubd also be jnorporated, so if any waork station n't logged
pn, whengver the work ation gets fogped on the mussage could he rolaved in 2 gore and

frrweard method { fust ke voice mami)
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APPENDIXES

Tem Files are involved in the wiiting of this program; all forming seperate
mocdules with ypecific fumimﬁ& taking advantage of java’s ohiect oriented programming
properties. For z‘;%zé‘gmfpom of documentation | have exchaded alf Hiles that where used 1o
create the GUA {graphical user intorface} and iszaizzde&ﬁn’i v those that Torm the core of the

program itself. Below are a hist of 2l the files wied in the program.

~ AV Reguestiidener java

- A¥hpeambistongr jave

- A¥Stream Transmitier java
- AV Server java

- Removellsorbntry java

= zaliPaned java

- startianel jova

- sxecPanel jnve

- SoundPlayer java

~ Yinleronm java

i AVReguestlistensy . Javs

import dava.ic.¥;

iwport java.ubil.®;
import dava.neb, ¥

import javaz.media.®;
import tavaz.medis,rip.
import javax.swing.¥:

Ie43

class AVReguestlisgteney exlends Thyread
{

37




ServerSockst = g3 b b
Sochket

String

e uswrdName = nuill,

Q? i nq data =
%ﬁﬁeqambthisiant“‘

dTexbtivea B

Fie)
suyveriook = now ServerSockel {(topPoril;

pooabtoh{Exoeptl 23 1

stariti);

o
=
~a

public void run{;

whila{irue}

unnerSock = gerverlock.as
input w new

DatalnpubftreaniuserSock..getinpulStreamnt) ¥ ;
daba = ¢
tokens = new nfrﬁnq?me
%%mﬁlgniﬁ = bokons . nextToken
ugserName = Lokens. ne ;
useril = btokens.neziiokenil:
userPori =

ITnteger.parseint {tokeng . nexiToken ()}
EygiemAmmt,pflntiu{”ﬁﬁW'{i

s _%’_‘f‘}(’tiﬁl} ;

H

faer

r {<k
’
1
kS

s TrgeszioniDe 7 Tsggseriames” Truzmeripe ¥
JOptionPane. shovwMessageliia
ciient doined ;@ Info @ Praessioniiby ¥ Maus

FrpseriPe T TrusprPort, JOoptilonPane. *?ﬂ?”’
ﬁvﬁﬁﬁT%ﬁﬁ{“%HW oclient doined @ Info

fruagsioniDe ® TruserNametd™ Yduser aoriPorhy;

Lry

{

ot
P




p]

Removellserfntoy ren
vigessionll, userMMame) )

YN Bnilyy o ooy

cabchifizoeption exy 1}

Uzerinfo ugerinfo = pew Userinfoisessionld,
userfame, userilf, userPord, userlSoock):

f (IViserver.userinfoTable. isBaphy ()} 34
Viserver.usecinfofTable. . contalinsRey{sesgioniD)

5 .

re
L4
3.

{{Vectori¥iserver. uaseriniofTable. gel
{gessinnfﬁ}}Aaﬁdﬁiemunt uaerinfol;
i

wlgn

&
-

gyver . ussrinfolable, pul {seszsionil, new
Yeotorii )

;

{ivVectori¥Wiserver suserinfofable. get (sesaionibl ) . adds lement

AL

useriniod;

FFoheck for the audio-video stream®/
18 {Wiserver. managerMapTable  lalnptyil 4%
Yigsevver.managerMapTable, contalinskey {(gsessionil))
{

eubpul = new DatafuipubBtreanm
{userSock.getOubpulSiveami{} ¢

print = new PriniStreaminoutpub);

print.printin{™Y¥};

AB¥Streamfransmi
A¥StreasnTransmitier {sessionth,
userfame, userll, userPovil

transmitier = noew

o

Vocatchi{fscesption @) i}

Sivipg zmessionid = null, userName = pull, useri®P = null;

int userPorty
S }“3 M Te Tt 4

“InfoiString sessionld,
int uzerfort, Sackeb

ugerMame, Shtring

ig.segstionil = sessitoniD;
this,ugerame = userMame;
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thlr.aaeri? = oymneriP;
serPort = ypsevPoyris

s e s
"s'..iil:s . —.‘5’-,){3;( EEI Tt ol S

class EPPManagerinfo

PR

v

String sezsioniD = null, userName = null;
9T?Manager rLphgrs:
GUESBOU Rrog;

ﬁl?ﬁanagezlw folltring seszionll, String userNams,
RTP¥ansgey ripMars, ProCessny proo)

thig.sessionll = sessionily;
useriamne
vipMagrs:
ARSIl

import : H
import s ..n@tv*;
tmport dava. u?}§ *
lwmport
fwmport
tmport o
import
import javaxz.omerdia. rotonnl Jx:
import 3avaxAm@«ia,£wrmdL.»:
import daveax.wmedia.contral  *;
import javay.swing.?:

pubblic class AVStyeambisbtensr implemenis

BeceivebSireanlistbener, Sesagionldistensy

{
String seaszsionid = null,userMame = pull;
EifPManager mgrs = null, ripMgrs = pull;
DabtafZource dabtaCutput = pnull;
Prooessor progcessor s oaall;
boolean databecsived = false;
Okbiect dataSyno = new Obieot{};
basolean waltFlag = false;
String address = nully
int port;
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<

JTextiyren Oy

public AVStryeanmbisiensr (Ztving address, int pori,
diextires

. address = address;
A TS

nitializell;

A This method is used for initializing the
seasions and add the session E}q*mnmv aged
receivestirean listensr o the RTPManager class,
sei the buffer length and ﬁ@fﬁt the new stye

participant deteoted whanpver event genvralbec

boolesn initializse {y

froreate The new instance of REPPManagar®/
mgrs = (RTPManager) RTPHMansgery.newinstance{};
F¥ardd the ses:s 1hLigh

mygrs.addiessionli
f*adu the rece:
mgrs.addbece v
g :1uvﬁd rens Looal @ onew
Suasionbddress {Inebfvddreas , geltbnraltost {), pority;
wausz&n&&d%avs tnabion ¢ new
SessiopAddress {Inetfddress., getBylane (addvegsy, poril:
mgrs.initializellorall
mgra. addfarget (desbinat lond;
Buiferfontrol bo = {BufferControl}
mara.getContivol
("Havax.media.control  Bufferontrol®y g
2 F e P onualll
bo,setBufferbength {500}

g

i 3,..

el

}

catohifacepiion a}

Gystem,err.printin{®Cannct cresbe the BYP Seasion:
Wy 6}:};

OLsetText {YCannot Creats the RYP Ssszion: ¥ 4 e}
rebturn falges
}
raeburn Lrues




Fhe RYYP session,/
RSV

»

migrs . removeTavrgels{ "Closing ss
myra.diapese il
mygrg = pull;

e Rvent qzncratz whwn AV et yar;fﬂ‘:;-i Goping Y/
public syno

H

%

sionfvent vl

i fevh instancec! NewFarlicipan

pRes

o _
Svent

nnen

Participant p
{{HewFarticipentfventievi) jgetParticipant
Ya=onyll 4 walil

{:.i 23 '; o i F R TR
savefessitonBndlranzmiting ¢

pewes)

elae Liiwali¥lag}

b

watbt¥Flag = false;

W Tty
zed woid updatl
Eata

HTPManagyr gy = {RTPM&H&@GY}QV? LY
Participant participant = svi.ge F» Cicipant (3
BeceiveStrenm stream = o £ R nawz}
if fevi instanceol RemntePaylicadChangefvent

i

vre i g

System.err.printin{® - Beceived an RTP
?ayioarbﬁanq#? mﬁq”}’

Syatem.ery.printin{®Scerry, cannct handle payload
changs, % ;

CosetTert (¥ ~ Recslvad an RIP

v

o~
.,
v

,-\

‘Sorry, carnoct handle pavi

*ovent gensrabted for the new sbrosm®/
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Lreanibveni)

alae iﬁ jevi instancenf NewReoeiv

{

frget the stream®/
stywam =
i{%&wR@ca,iﬁgﬁrvumhv¢nt}fvt},ge;,aph
Ftorests the datascurce
Datalource da = isizzrzazztn L gt
/% Find out the formabs.®/
RiPControl obl = {BTPConbtrolids.gelConbrol
sdia.rip . BRYPControl®)
ysten, ozv Lrin&in(” -~ Recevied new BTP streaam:
o ocbligeiformal |
ﬁvawt;exi(” ~ Feoevied new BTP stream:
ctl.get¥ormab ()
froreate a proc
input media locator®/

Ly

.

LR 4
ﬁfrﬂum&f

LTS s } I

b1

“de

o handle bthe

pey

ey

DYOCBEEDY =

javax . npedis Managur, sabebrocessor {da)
boocatoh {Ezception npe) [}
Wk 'i:?’a'}z:;;«ta% 2 {proveasoy,
Processor (nfxquied}y
Canttriiwuwssﬁff oo onew
Conbent ﬁPSCTiiiUE{Mﬁ”?vﬁs'ESCfiw sr L RAW R

]
k4
o
I

QIJCCV%QY.J£€<QH*§nﬁD”&{..pﬁOYfC@§
mitiorState {processoy, Contyoller. Bealized);
i Get %hm oubpul data

e
o
B

prDCessny*f
ﬁat&ﬁuﬁput = DYOGCeRanT (g

PushBuiferlatalource phds =
(PushBuiferbDatalourcel dataliutpul;

Pushituf ferStrean phasi] = phds. . getSireams{);

2

SendStrean gendStrveam;
Ly
i

3

rtpMgrs = HTPManager . newinabanoai)

Seasionfeldress local = new Sessiondddressi{iy

Sessionfddress destination = now
Sessiconpfddress {Inethddress.geticcalioat iy, 9943y

rtqurs,zn}tialzﬁwfiwa L33

xipﬁwrs< addTargel {destination};

endStream =

*tngxs,cr&atQ&@nﬁuiz@am ddi&“ﬁ??u s 033

sendStream. atart {1




p”C%A

e m
[
£
.
&
£
W

Lruss

b dondndtransmi cipanti

‘elze (¥iwaliblag)
i
wialti¥Flog = falsey
i
Pooatohi{Bxception e} {}

boatoh{Byoeption e [}

}
Frevent gensrated when user disconneoted s
elge LE {evi instancesfi ByeBvent}
i

Lry
;
removesegsionhndllose {participant);
i
catohi{Exception e} 1}

gt

e

F¥ o This method is
ftom the sereer o the user */
sionfndTransmit {Participant )

Y 3

{

LYY

Str !}z(} Iinfo o= 1, €34 ot UMAME { } :
gf?inwfﬁkpnizﬁi gt = new StringTokenizer{info,”i1"};
BERRY 1 rex o ’,; :

uEeL £ 0] b

BYE {8 tnfo. .. Traesalioniie”

%% t&:s
ULaptTest Mser info. .. "taessioniid”™ "rumerName);
hrﬁhdudgm‘§nf} wgrinfo = new RTPManagerinio

{smessioniD,userNane, ripMars, processer) ?
if {IWiserver.manaysrMapTable. i

”Jﬂzga??r

:,..)

-

sthaptyil &4

Ea A

7 i
4

prver,managerMapTable  conbainsbey{gaessioni)

{
ransmithing the shream in bthis
nly alliows Dam par

Fralre:
i

BeH

gEyvey 4

e

spHgi
Syalem OVt g ink
..... ransmit in bthis sess

n{"%oryy only ong ugser is sllowed to

b
o TrmessioniDs
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E{"30ryy only onw ussy ia allowed to bransmit
in this session @ "isessionii);
i (Wizerver. userinfoTable. isBnpivil &8
'{ b

I
nfoTable. . containskeyi{sessionliiy

Fzending the restricbion info to ths
transmitiing nnd*f
Yector userVe
fiVeotoriViserveyr éuﬁmetfmfmblnvgg;{%Qaéiﬂni&}
for{ink ¥ = {; k<duserVec.aizell ki)
§
Unerinfo userinfo =
}uéfsﬂf”§’f FectoriViserver . userinfa
Jementat g

P i{f{userinfo.nserfane! .equals DuserName) )

peny

DataOuiputSirean oulltiream = pew

{4 ekl getOutputfiream{} §;
Printftresn slresm = Lew
Printitrean{out8iresm) ¢
stream.printin{YDENYY: »

System.out . printin{"Sending the
information back toe the trs ;;:: ‘n’{}; ...... nyg aend”;

CLaelTent {7 ﬂnd;ng the information back to
the transmibbing =nd”);

}

relurn;

b
sl
{
Viserver.mnagerMaptiable . put s
iVectoriViserver. managerMapts
tpment {wgrinfo)
¥
fraend the info (g St ream ebtartst bto bthe usesr by
"{‘gjp & i
iF {WWizey v@rquayriﬂfniable igEmpty i) %8
Vigerver,userinfolable . containsKey {seasionihy
§

wasionil, new Veotori{li:
i -

Ble,gel (sesgioniiDi b addl

&

WHUsize = , pyver. userinfolable . get
€5@‘tzoﬁib}§vgm:
sabatubtputSiream dog = nually
Printstyean G = null;

1

Uanerinfo i

1

s
!
sl
ra

W
v
e e
P
Yo e 12
-
P
O
[
‘
Sy
i
m

Ee




«rcuserinfofable.getisessionind e

g
fidinfo. ugerName!  egquals{iuserangl )

J¥bhis bn the same useyr who ia
transmitting®/
Systen.oul.printin {"Sending {3
wok bo the ?ld“<mL§§Li and®™)
CogetText {"Sending the fnf“rm Lion back to
trangmiiting end”);
wlne
9 A4
;

e information

o

'-”.f}.i'f?f} E ST o
DataCubputStream! {info. sock) cgetulbputStreani) )} ;2

o= new PyrindStreasmidos);

po . printin{®YT);

}
catoh{fxception sel.

{

{info.sock) . .ologe

ansmibier Uransmibier = noew

nemitteriinfo.gsessionil, info.usesrName,

th . info.userPort, 3
}
i
§
i
catch{Beoeption med
¢
Sysiem.c u{,pr*nﬁin ‘Excepbion in Dhe

saveSezsgionfndlranagmil ﬂla%i;}aczfi : Ml

Por i)
2

CLoaebText {("Exception in the
method @ Timed s

stondndTranasmit

void removelSessionAndCloss{Participant participant;

el satR

>
e
e
A




String byeinfo = parbicipant.
StringTokenizer stl = now
E{?i?f”h%p*ize?’hyw?nfﬁ Tivy

L 4

sessionil = atl onexiTokeni:
?erﬁaw = s%% nextTokern {3
Chry
;
Y ?:izr rey ke
{spssionilDd™ "suserfame)
} catohEvocept
int size =
{{VectoryViserver.managerMaptable, geb {sesasioniDY . sine ()
foriint 1 = O; i~sz Zes iEad
{
RIPManagerinfo ngrsinfo
{F'pﬁﬁwag@vshfn;{fwvctﬂj »WIserver managerMaptable. get (sessl
oniDtl ielementBE (1
L{f{imqrﬁfm?q,m ﬁiﬂniﬁ}.aqua?s{ﬂeﬁsiwnzﬁ}}

o~ -

& {imgrsinfo. usertlane) . equnls

.
7

Rectable. removs

tmgrainfo.vipMgrs) cremoveTargeis {"Seasion

{mgrainfo, ripMarst . dispose ()
Processoer proc = {Processoriwgreinfo.proo;

ifiproc = null)
:

gt

’

=,§ Fooior
menthd {1

yVigserver. managerMaptable . get {aessionil)) L removellie
3

imglue;

s

o

s

LPEL D iVector Vigerver. managerMapTable gel {sessioniDi ) L size
{ ¥ momm f} }
i

Wizeyvery.msnagerMapTable . remove{sessionily

e
A s

Nt

”“Ond the info {(stream stopst to the user by

POpES
1 {(Wigerver. uaprinfotable. isfmplyil &5
Yigserver.userinfofable.containsley (sessionib)}

H
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J¥Call the requived method on Lhe

if datate == Proceggor.lonfigurad)

p
E

alae L {(state == Processor.Reallred)

p.realizel);

F*¥ait until an svent iz fired that oonf

the  success of the meithod, or a ;aiiurﬁ
aveni */

while {pogebsSts

et

.
'3

statse &4 failed)

hrontved {getSistelosk{)}

getStatebook (Y owall {}y
PoeatohiinterruptedException iel

P

vebturn false;

e

Y Inmer olass used (o oontrol the stabts of
the processar*/

v

isteney implements Controllerliste

publlc vold conbrollerUpdate {ControllerBvent

p3

natanceost Controllerllosedivent

conbrolier svents, send a
notification to bthe walting thread in
wailPorftate meihod, ®

PO L. - t S - ..
F Controllerfvent)

i
F
P
.
o
W
p
pas
ol
4
-
§
et
o
g
)
s
4
-

synchronized {gelftatelook{}}

getStatelook{l . nobifvA11 ()
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e

147 wsng of AVEtreambistaner
3. AVitreamTransmitber.davs

import dava, io.t
import 3
itmpesrt da

inport favas. de I
fmport favaz.media.ripo*e
import javax.swing, *;

public class AVZlreanTransmibier

{
1w opori;
tring address = nulls;
String useriame = nulls tonih il
BPiManager ripMars =
JPextAves [
pubilic AVEtreamTransmitier{String sessionid, String
useriame, Strving address, inb port, JPexilresa O}

(RN
Phis.sessionil = gsessionii:

%éxiﬁvzzf

fhlw.ymz§ = pmrt;
addbxTarget {}:

Srring addBRxTarget {}

int SiZG ==

{ (VeotoriViser stiseszioniDiy osinedl;

RivManagerinfc my
{({VectoriViserver . managerMapTal
fumazioniDl . element Al

L SEI S

;
4
“
RiPHanager ripMgre = mg
£
>

rainfo = {(RiPManagerinio}
. o _

:
rinfo.vipMare;
FFEivst check whether :
aiready transmitiing o
wEer or noebd/
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