- I - Method and System for Processing Mbile Miltinmedi a Data
Broadcasting Service Technical Field.j- The present invention
relates to the field of nobile nmultinedia data broadcasti ng

technol ogy, and in particular, to a method and a system for

processing nobile nultinedia data broadcasting services. Background

of the Rel atdethedand System for ErpcepsingsMahile Multimesia Dafa Bigagcasting
devel opnent in digital nobile nultine@%gﬁgaoadcasting t echnol ogy and
standard, such as the Digital Video Broadcast Handheld (DVB-11) of
Europe, the Media Forward Link Only (Medi aFLO) of the USA and the

Chi na Mobile Miltinedia Broadcasting (CMvB) of China etc. Dat a
broadcasting is a val ue-added service of nobile multinedia
broadcasti ng, which expands and enriches the content of nobile

mul t i medi ing services. The establishnment of the data
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pi ctures, web-pages, software prograns or other types of multinedi a

i nf or mat i dnoatlatsting Waviceus i nf ormati on services, such as stock news,

gui dance on traffic, neteorological services, and website

broadcasting and so on, can be provided to termnal users via data
broadcasti ng servi ces. The data services of CMVB are classified

i nto stredhackggeundchdf flid BelabeieArt he data services of stream node are
provi ded by the way of data stream and the transm ssion of the data
st ream gener ali yedeats yenrs, etherer imasebden on repidrelesdopuemt en atigitad hobile naltigledia
indication is included on transm ssiqgn o ynchr.oni zation is ire
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Multimedia Broadcasting (CMMB) of China etc.

Data broadcasting is a value-added service of mobile multimedia broadcasting, which
expands and enriches the content of mobile multimedia broadcasting services. The
establishment of the data broadcasting standard is of great importance to drive the development
of mobile multimedia broadcasting services. By means of point-to-multipoint broadcasting, data
broadcasting transmits a variety of information contents, including videos, audios, texts,
pictures, web-pages, software programs or other types of multimedia information data. Various
information services, such as stock news, guidance on traffic, meteorological services, and
website broadcasting and so on, can be provided to terminal users via data broadcasting

services.

The data services of CMMB are classified into stream mode and file mode. the data
services of stream mode are provided by the way of data étream, and the transmission of the
data stream generally has a requirement on time sequence and a time label indication is
included on transmission or synchronization is required internally for the data stream; while, the

data services of the file mode are provided in the form of discrete files, and have no



The technical problemthe present invention is to solve is to provide
a method and a system for processing,nobile nultinedia data
broadcasting services, providing a real-tinme and reliable data
processing and a stable rate control for nobile multinedia

br oadcasti ng st em. To sol ve the above proble t he. present
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mul tiple paths of data services according to port nunbers, and

conf i gur i mgiahlesigtavpiraessigcaid\i stdlelrate tonta] fe mobdemsindidiagbromdidstisge) sam.
shared buffer individually for each path of data service, processing
for each pat hTofsoltattee sierwi ebleonpei [gesagy: invention yadddeser wicted rfec iovessige
unit receiving data and storing the received data into a tail part of
sai d shar &PPHEPPEPedigdpta broadcgsgﬁna serices il wethed sRIMRIRFY reading from a
head part of said shared buffer said data and sending said data. The
above met hod $reHPeHishias nhetinle Prbuph i saiqss agording to nof nufweist g cgpfiguring
sai d servige- RYA? INni Vi i Ng-: '
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servi ce-r @a@isstiving, paddeksigetos eath patkiomnan kiitesonieR@eh, reads after the
data are received occupied buffer Iength of said shared buffer,

updat es accordidgriice-hatidink @A rdteRingt i@ maGeirng dhdatdyaiudatLintd ytail part of
occupi ed buffer |ength, and judges whether a difference between the
sai d maxi AifshsEd e angt h and t he updated occupied buffer length is
less than a critical value; if yes, increases said maxi mrum buffer

| ength and digid sapvieesendingfumt rgprhiese fipora Besid doartedfedaidetharpdt tufigr sa¢ dathand
data are su cess%qﬂ{y received; after the step of said
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tail part of said shared buffer:

said service-receiving unit sets a maximum buffer length, reads after the data are received

occupied buffer length of said shared buffer, updates according to data length of the received
data currently occupied buffer length, and judges whether a difference between the said
maximum buffer length and the updated occupied buffer length is less than a critical value; if
yes, increases said maximum buffer length and distributes buffer space for said received data

after the data are successfully received;

after the step of said service-sending unit reading from a head part of said shared buffer

said data and sending said data, the method further comprises:

if said service-sending unit has successfully sent the data, deleting the data from said

shared buffer and updating the currently occupied buffer length.
The above method may have the following features:

the step of said service-receiving unit storing the received data into a tail part of said

shared buffer comprises: establishing a first-in first-out (FIFO) shared queue pointer in said



the step of said service-receiving unit storing the received data

into a tail part of said shared buffer conprises: establishing a

first-in first-out (FIFO shared queue pointer in said requirenent

about tinme sequence on the transm ssion of data. The
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expandabl e data semeaps i@t ilon idevschembtvatiagappai ths swactineus thy pe@gMif data
protocols and a plurality of services, and is used to perform

XPE/ XPE- FEXS8rRsHps st 8hviehist ream dat a and split-encapsul ated file
data and adapt. the encapsul ated data into the data segnents of ,
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service source is variable, this may result in the |oss of data
packets. Fhworsirvasngs bwehwd| efpcs iandird Plpradipplof esrvigien i sagsed to perform

congestio I such the widely used transm ssi.on contral.
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needs a congesiih BraBQRtisOprofeGNARpM Of is\dapiblclatsan PR RSI9 prddbidiN multiple
havi ng easy processing and hi gh processing speed. -4
paths of services, needs a real-time monitoring on each path of the service data and is required
to timely process and send the data. So far there has not been a technical solution for‘

implementing the processing on multiple paths of services.

Furthermore, in that process, the rate of a service source is variable, this may result in the
loss of data packets. The current technology primarily applies window-based congestion control,
such as the widely used transmission control protocol (TCP) and its several variations. The
general processing is relatively complicated; as to the data broadcasting services with large data
volume and strict requirement on real-time property, there needs a congestion control

mechanism of User Data Protocol (UDP) having easy processing and high processing speed.

Content of the Invention



shared buffer, and storing the received data into a tail of said
shared queue; the step of saidgservice-sending unit reading
froma head part of said shared buffer said data and sending said
data conprises: reading froma head of said shared queue said data

d di d Th b foll
Feat ures: el i R gfd&téé’?tﬁg?%‘aﬁr}aa‘ﬁé SRt Ter o1 engt h.

if the increa of . saj d _maxi mum buf f er ngth fails, ointer of
the head of - olIGGNe B SOAUEPE ROUEA S K e ra g htry bulfe sad
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del eted, the currently occupied buffer length is updated. The above

nmet hod naysehdivgsaihéatd.ol | owi ng features: a length of said
critical value is at |east greater than one Maxi mum Transm ssion Unit
(MIU). The abdbweabmt hethodeyayhavetht figlofvirlgl featimag f eat ur es: sai d
service-receiving unit and said service-sending unit inplenents data
synchroni zat i enthbytepof kicngsisakad staainech buffdr émgth, if the infhesipy eS@it maximum
i nvention also pr des a s stem for proceSS|n nobile nmul tinedia
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conprising a data-recei’vin a buf

sai d servkmemﬁgnﬂtmgmUMﬂﬁxQeﬂﬁﬁsﬁmagda dat a- processi ng nodule and a
dat a- sendi ng nodul e, wherein: said data-receiving nodule is
configured toThd stovaaidiheh nmlhbidrhefqatving fefureat a servi ces accor di ng
to port nunbers, receive data of one path of data service of said

mul tipl e paths l@kthdat @id efitdalt eslue R 1&eNgedthethicerd VREintat ardndmBabi Unit
buffer- dlstrlbutlng nmodul e; said buffer-distributing nodule is
configuredMid)store the received data to a tail part of said shared

buf fer;
The above method may have the following features:

said service-receiving unit and said service-sending unit implements data synchronization

by locking said shared buffer.

The present invention also provides a system for processing mobile multimedia data
broadcasting services, comprising a service-receiving unit, a service-sending unit and a shared
buffer, said service-receiving unit comprising a data-receiving module and a buffer-distributing
module, said service-sending unit comprising a data-processing module and a data-sending

module, wherein:

sald data-receiving module is configured to distinguish multiple paths of data services
according to port numbers, receive data of one path of data service of said multiple paths of

data services, and send the received data to said buffer-distributing module;

said buffer-distributing module is configured to store the received data to a tail part of said

shared buffer;

said data-processing module is configured to read data from a head part of said shared
buffer, verify forward error correction (FEC) encoding indication for the read data, judge

whether to perform FEC encoding on the data or not according to whether there is the FEC



sai d dat a-processing nodule is configured to read data froma head
part of said shared buffer, verify fgrward error correction (FEC
encodi ng indication for the read data, judge whether to perform FEC
encodi ng on the data or not according to whether there is the FEC -
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encapsul ated a to sai t a- sendi ng nodul e; sai at a- sendi ng
nodul e i s daandh@ibg eddile; send the encapsul ated data to a destination
address. Thc above system may have the foll ow ng features: sai d

buf fer-di stri kdid ideg-semiitg eotisle GOBbrifureedo tsend theadneaplulbict Statal 10 a destination
first-out (FIFO shared queue pointer in said shared buffer and store
the recei védcghata into a tail of said shared queue; and sai d
data4processing®nndule is configured to read data froma head of said
shared queue Ahdlaboseeistes mpehayafhe folftyeng elpeessyst em may have t he
following features: ~  said buffer-distributing unit is further
confi gured t osa@bulferrdastilbrie eddpker is |cempgured to eaeptead flsst-in Fest-guft GTIEP)eshared

recei ved occupi ed buffer, | ength of . said, shar.ed ffer pdat. ) .
Current |y SGEEsTasr B bRyl T OB o SRl R S8 e aueve
received daga, and judge whether a difference between said nmaxi num
buffer length and the updated occupied buffer length is less than a

critical val ugiyhaserdceRBtmdddicat chiRslcddb SRl Qhtal AN 2 DBA MWBXIdNHARd queue
Transmi ssion Unit; if yes, increase said maxi num buffer |ength and

di stri but enbednflmg tispdece f or the received data after the data are
successfully received; and sai d data-sending nodule is further
confi gured t oTdedbevesyaferrenay e datiallavieg Bawosssful |y sent the data

fromsaid shared buffer and update the currently occupied buffer
| engt h. said buffer-distributing unit is further configured to set a maximum buffer length, read

after the data are received occupied buffer length of said shared buffer, update currently
occupied buffer length according to data length of the received data, and judge whether a
difference between said maximum buffer length and the updated occupied buffer length is less
than a critical value whose length is at least greater than one Maximum Transmission Unit; if
yes, increase said maximum buffer length and distribute buffer space for the received data after

the data are successfully received; and

said data-sending module is further configured to delete after the data are successfully

sent the data from said shared buffer and update the currently occupied buffer length.
The above system may have the following features:

said buffer-distributing unit is configured to: move a pointer of a head of said shared
queue if the increasing of said maximum buffer length fails, and update the currently occupied
buffer length after deleting a memory occupied by elements corresponding to the head of the
shared queue. In conclusion, by processing multipath servicev in parallel in CMMB data
broadcasting system, the present invention significantly improves the efficiency of processing
services in real time by the protocol wrapper and controls delay time within the order of

millisecond; furthermore, the present invention significantly reduces the data packet loss rate by



The above system nay have the follow ng features: sai d
buffer-distributing unit is configured-to: nove a pointer of a head
of said shared queue if the increasing of said maxi mum buffer |ength
fails, and update the currently occupied buffer length after deleting
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CWB data bro g? %@cﬁ&érp e %1%% eﬁx@gdlﬁ)l'éx%§ &R rthc:' }Qgs%ptt fn@&tl%h glﬂb:fol/& %t dtﬁl’lzatxon

i nproves the i cl eAcy processing services in real time by t
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mllisecond; furthernore, the present invention significant|ly reduces
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and reliable in inplenentation; additionally, the protocol wapper

systen1provided by the present invention is realized by B/'S
f ramewor Kk, faci |It$ es the users in nmanagi ng services and

h
»coRgestl oni’&B%@FB?nplg?r? 8t "Y1t ion of Drawings FIG 1 is a
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service using t adcastlng prot ocol wrapper according to an

enbodi ment  of pfhie pr %§Matxh A gﬁH Hhanaging alll'_d GnurBilihg a@mﬁﬁ:@@ﬁﬁ% lu§ing the data
di agram of a system for processing a single servicé using data

br oadcast i i¢hdpastih® p@tocol @ppedr aawedingliorny ctnbodimestdfolch jresatt iofentidre
present invention;
FIG. 4 is a schematic diagram of a system for processing a single service using data

broadcasting protocol wrapper according to an embodiment of the present invention;

FIG. 5 is a flow chart of the data broadcasting protocol wrapper performing congestion

control according to an embodiment of the present invention.

Preferred Embodiments of the present invention

The core‘ idea of the present invention is that multiple paths of services are distinguished
according to source ports and each path of service is separately processed; i.c., each path of
service has its own service-receiving unit and service-sending unit, and the service—mceiving
unit and the service-sending unit operate in parallel; furthermore, the present invention provides
a buffer for each path of service respectively, and the buffered data is shared in the
service-receiving unit and the service-sending unit; the shared buffer space is distributed in real

time to control the congestion so as to improve memory utilization ratio and reduce data packet



FIG 5is a flowchart of the data broadcasting protocol wapper
perform ng congestion control according to an enbodi nent of the
present invention. Preferred Enbodi nents of the present invention

The core idea of the present invention is that multiple paths of
services grg& distinguished according to source ports and each path of
service is separately processed; i.e., each path of service has its
own service-r g?e%ﬁﬁ’c'a Iy tl%%réseﬁﬁﬂv&%@( Ia&og)’[sstﬁp Ill@&ing%cthhicgins%l&igg o process each
service-receiving unl’t an e service-sending unit operate in

paral | el ; fathrdfRevixer e, the present invention provides a buffer for
each path of service respectively, and the buffered data is shared in
the service-r geebmicdgeddNidg @itretdiCesSIRY dtica@- RN sPGt-dbhgsilaich €116 Bas efeach
buffer space is distributed in real time to control the congestion so
as to i nprethef sestise gecarding te apit ampers bl sores thedaie mtalhe buffasket - 7 -

| oss. Specifically, the present invention adopts the foll ow ng
techni cal sol tiei ssivicospndoge 381t egpas plateh fisim stée vpuféers, performle XPE/XPE-FEC

servi ce-recei Vi unit .receiyes the streamdata or spl.it- apsul.at ed
Pl e dat o correllinliho bF S hec BoreRbrary STt o b S EC A SRt e
stores theeftR dnbdRuihl® ahbtf LSiination addrllg, servi ce-sending unit reads
data fromthe buffers, perforns XPE/ XPF- FEC encapsul ati on according

to whet her towRgEhHONAR fRENYRFE e4ddfiss COT EGELRN AHaEGr&NGRIE NBabBRd by a

sends the encapsul ated data to a destination address; wher ei n,
t he desti navicomaaekingsstal;s confi gured and stored in a database by a
servi ce- managi ng portal; further, the service-receiving unit

i ntercepts th@rtbgurtice spoics-rdwyivangbliot kntergepamyhet eouddes pothduyi 8 hblogdkaghway to

ath of service,
P d{stingu?sh each path of service;

wherein, the blocking way refers to that the socket is established by a blocking way; in the
blocking way, when a program is invoking a receiving function (for example, recv), if no data
arrive, the function will wait, i.e., the current thread is blocked, until data arrive, when the

function makes a return;

further, the service-sending unit reads data from buffers according to service sending rate
(i.e., it reads data according to the bandwidth of services; for instance if the service bandwidth
is 128kbps, it reads not more than 128kbit of data packets per second from memory), verifies
indication variables for each data packet that is read to determine whether it is necessary to
perform a FEC encoding, and performs FEC encoding for the data packets in the buffers if the
indication is FEC encoding and then performs XPE-FEC encapsulation for the encoded data;
wherein there is no need to put the encoded data and the XPE-FEC encapsulated data in the
buffers; the XPE-FEC encapsulated source data is firstly sent and the corresponding XPE-FEC
encapsulated encoded data is sent subsequently. In the current CMMB data broadcasting, FEC
applies RS (Reed-Solomon) encoding (RS is a particular algorithm, which can implement FEC
encoding) algorithm, and the data packets obtained by XPE-FEC encapsulating the encoded

data are shorter than those obtained by XPE encapsulating the encoded data;



wherein, the blocking way refers to that the socket is established by
a bl ocking way; in the blocking way,gwhen a programis invoking a
receiving function (for exanple, rccv), if no data arrive, the
function will wait, i.e., the current thread is blocked, until data
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performs FEC encoding..fqr the dat ackets in the buffers if the
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received data, and then judging whether the difference between said
maxi mum busference teamgpmpanychg fheurespaansitic owtagpl wdpbafif EMNIB dgta frdadcasigesfor
than a critical value; if yes, increasing said maxi nrumbuffer |ength
and af t er 1 R&™M¥xi num buffer length is increased successfully,

di stributing buffer space for the recejved dat.a, .the . .
servi ce- sendi'Ad"u mefhoﬁeggcﬁeﬂ’dced@f)%?s?‘?%ﬁf _fhr‘?ee"ﬂjé’gﬂmﬁs Phibe REFEd B P e
accor di ngydif1ed 8yt S&hS BHFIoRProb&LiRg a dMBicistryich8redat@iAse successful ly
sent, releasing data buffer and updating the occupied buffer |ength.
The speci fi ¢ ;erQqi ABLLSicOkedtNoRMESRALIiEANY SN Bfn Mk lsofEe f3H BI&blocking
described with reference to acconpanying figures taking the protocol
wr apper i wayCMuBngldta wheo adeiasiitieglafapandanceediagiileelata length;n t he net hod

of service processing of the enbodi nents of the present invention,

t he det ai | ed s&pdp3, tht s¢rhieeftmivgofnipraliesditnfoa sbamdecusen véquencaraecoating
fol |l ows:

the data
e

to service sending rate; determining whether to perform FEC encoding on each read data packet;
encoding the data packet by FEC algorithm if FEC encoding is required, performing XPE
encapsulation on the source data packet, performing XPE-FEC encapsulation on the encoded

data, and sending the data packets that have been XPE/XPE-FEC encapsulated to a destination



step 101, the service-receiving unit periodically nonitoring the
source port by a bl ocking way, storiqg data when receiving the data,
and recording the data | ength; step 102, the service-sending
unit reading data from shared queue in sequence according to service

sending r o) oY : : [ j fol

Fead data acicers e {08 ORERREioh SR Bt B B ot
encodi ng idstapedkdt tediestpatibroaditadgif KBE canriafpsshatréqire@n the source data
packet, perform ng XPE-FEC encapsul ati on on the encoded data, and
sendi ng t he dBy aropeigtssrvichahtaiaihe sberB-sofRb X RE-rkthE waciapsideati@detdviag
destination - 9 - address; perform ng XPE encapsul ation on the read
data pack&bit-AbutEBAHNEHe plesyeem appeucassdhelaroeespag ksed e eecathe snirpveei on
address if FEC encoding is not required. By processing service
data in the sBoseBdcesRIpgssHEE eisicm prayifest byt dagmbodindns of the prasent igaliop; i gs
uni t, the slyourJ {nzﬁbl anhé}tel‘ Oforo Ihessgrs tc(é':‘smmr t?xg % er fr:lgdea@fge ;’rcl;lrﬁ eR(I;l %g %V%ﬁ(l 1'% 1sto a
speed are greatly | nproved. Tie sefvi ce-processi ng sy§iem

provi ded Ipye-@Re@ITROCsHRN in® ForttescPli@s 8N tirdaMVigidd, @R fhoht sl SHOYR nhdY be the
FIG 2, wherein for the services in the file node, the front end

net wor k r efstanss af gtogk. ftialfec gyedraradndrsg ogyBtesmvicampdodesringt styesers ef thicamsbordiment
strean1nnﬁe, t%@ froqt end network nmay be the systens of stock
traffic gldBnPEONHE 'S8U6H. The service-processing system of this

enbodi ment has.ithe foll Qqw ng features: The data broadcastin
or ot ool wr agpdP® Seid ettt pafeslorRoPes adopisdES Srotatt By isha ccong it
congest i 0Byz08oh btk dithC AR bR HaNRRASS Hor2Y, (ROFIA canttRGedbObd B} usGRNARS, and
real i zed by using JAVA, and the conhruni cati on between the "portal and
backgr ountheicsmimupicetiverteeekeh yhedatabas dackgebund isampaimenes dagesbastser isternal
only need to be famliar with the portal to a small extend to )
conveni ent'eFESnT oplyencsd e ibe damiliar with the payial ¢ g erabapxtrad g conveniently

services &%%oﬁ%@%§€ﬁe§hr°U9h portal, and nultiple paths of services
are distinguished accérding to source ports. Each path of service is
i ndi vidual l'y - ' r st 0 -
modi {1 ed and L agagpihs BPriBR AE bG8 BB AGeRLELAE iyl BIERRRE corvices
congest i ofre ddrihguithet At@udRe POolRE pofi@IEatHypdity ofdeelideyib N@iidallp aroaesedde s
of service processing and congestion controlling. As shown in FIG 3,
t he servi B sprise eyshaigprigdctianad axdifisd apdatleted;| i ng specifically
conpri-ses FEC encoding controlling 31, service buffer controlling 32,
recei vi ng unict Feeheewicei ¢y B3 proyisiadiwgh gengestvsntangpl thigpgB4patgll mainly by
congesti on ntrollin | gorithm 35, wherein the functiaon f the
or ocedur o SR Ee papelie bt seriChingess g Bidirngtsn paiSlingaR sgwh 103
control | i{g PR iphReisHBIuNY VRRLRGT cbirdP@lef o5ty @BmBAicdIFNtncoding
choosi ng FEC encodi ng al gorithm

controlling 31, service buffer controlling 32, receiving unit controlling 33, sending unit

controlling 34 and congestion controlling algorithm 35, wherein the functions of the procedures

are as follows:

The procedure of FEC encoding controlling comprises judging whether to perform FEC

encoding and choosing FEC encoding algorithm;

The procedure of service buffer controlling provides the modification to the maximum

length of the buffer of the current service;

The procedure of receiving unit controlling provides the configuration on service data



The procedure of service buffer controlling provides the nodification
to the maxi mum | ength of the buffer-i@f- the current service; - 10 -
recei ving ports and servi ce source addresses; wherein the
service data receiving port refers to the destination port of the

file datar@Jew%gﬁ%@t%ﬁ’ﬁe@w&@son%e%&ﬁ% eed sent by the front end

network, and the service source ad Ss may he a | ocal address or the

mul ticasting gddegshe s&ite Gé(tatrgt%'vﬁr{gowrt ?e@gs 'ﬂ:ﬂth&matlon porg_gpthe file data or

procedure of sending unit controlli'ng provides the configuration on
servi ce seneinngats at le, re@aearevl isee bg ﬁmd‘rcmg eigtstw TRt dnd thel rvamrdoses ¥ddcas may be
sendi ng destination port wherein the destination IP and the
destlnatl@H“ﬁb@%”%?@”Pﬁémgﬂﬂﬁ@gémﬁﬁﬂSgﬁéyﬁﬁﬁFmb%WﬂF@ﬁW d in a

mul ti pl exer, and the mnultiplexer receives correspondi ng service data
accordi ng to thfePigesiiieneitseiting miberhtrolive destden st @ﬁﬁ%‘b?‘ﬁm’o‘?“ feRdce sending

servi ce. rate sexlvR:etsQ% r%rocf%gtﬁqr, {Poacrj)d%%g%g%ndﬁlg d%?ﬂglrl ylo'rt,?g algorithm a

control algdrlt m can ‘be se -In First-Qut

(FIFO algori &Q&lh%heodfe?t\{ aqug IP and tPe Eest%atn%n ég' ?X\{% iR Sd%&%%\{dgﬁe gér{j‘&)nﬁg\}red

of a systemfor proce usi ng

br oadcast iimg xﬁmblex:@,l aw aiap@muplfexanreea%ohone@bnmg shi@icpraagestcording to the
i nvention. The system conprises a service-receiving unit 41, a

ser vi ce- sépdibaiepnuRiand dp desidationgiestrad theafvicer 43, wherein the
service-receiving unit 41 further conprises a data-receiving nodul e
411 and a buflhdhe prostdurerftcongsstydisntoling algemitims aicehtweé pigpiaiémsaen di Agected.

unit 42 f rth r ce le 421 and a
dat a- sendlHﬁmﬁbﬂﬁ?ggﬁ?§%§§%8m§%ﬁﬁgﬁﬁ¥¥ ’bF%8ﬁ§ 6f each nodule are as
fol | ows: ggatar EI\IIBg L%I LS c{o ured to disti.ng Uqu
mul tiple patHg ava? SEFPPte S8Rt di R0 °E>8‘ip SRS FRdE vas the
real timegle datAned pRARPAkdppaf otd% BmB&AMER &f tﬁé"ﬁre%?%v‘é%nr §RE1YRsch
data to the buffer- |str|but|ng nodul e; Buf fer-di stributing
nodul e i scoopisegasedct-ecsivioganit He, aecddevecdin@trat 42rdnd atshaed buffer garwheodin
the shared buffer; ) .
the service-receiving unit 41 further comprises a data-receiving module 411 and a
buffer-distributing module 412, and said service-sending unit 42 further comprises a

data-processing module 421 and a data-sending module 422. The primary functions of each

module are as follows:

The data-receiving module is configured to distinguish multiple paths of data services
according to port numbers, receive in real time the data of one path of data service, and send the

received data to the buffer-distributing module;

Buffer-distributing module is configured to store the received data into the tail part of the

shared buffer;

The data-processing module is configured to read data from the head part of the shared
buffer, verify FEC encoding indication for the read data, judge whether to perform FEC
encoding on the data or not according to whether there is FEC encoding indication, encapsulate

the verified data and then send the data to the data-sending module;

The data-sending module is configured to send the encapsulated data to a destination



The data-processing nodule is configured to read data fromthe head
part of the shared buffer, verify FEHEG encoding indication for the
read data, judge whether to perform FEC encodi ng on the data or not
according to whether there is FEC encoding indication, encapsul ate
the verifigge.data and then send the data to the data- sendlng nodul e;
The dat a- senglng nodul e is configured to send the encapsul ated data
to a destinat h%n 5 xﬂgglra?é She flow of ﬁqle%roécoll wr ?}'élr &Hi%?niﬁlh%oé%egt%nocfon{rg during
protocol wapper pertornmng congestion con

pr ocessi ngedvize wv&sd@tuacmmad@tas)tdaﬂ@smagndldtthes@pﬂelstfeps:arshcemsmaar e as
fol | ows: step 201, for each path of service, create a null FIFO
shared queue p& NLEI foateatPahesV it acd, &L h N@IURIFY; shared qSdu€bodfd, at the
judge whether to perform RS (Reed-Sol onon) encoding ( RSis a
partlculaﬁ@an@KﬁWHmumWhlch can realize FEC encoding), if RS encoding
is to be performed, calculate the encoded data | ength of each packet
according to St%Z%dwen@hf&megdﬁ iperionm BAdRsest-Salprmomesticoding hBAos ¢ Rakiular

is distributaple mh n RS n ormed; if RS

5 not o ABen BT Aok TS RS Pt re RS BES B P P aTIET Al e
when RS eRgRdid@ath %n@t‘ﬁtofteﬁ’chb&c@&%é&fd?@to RS encomg bt D €n TR I W K imum
menory distributable (i.e., the maxi mnum buffer lIength) is configured

by the sysﬁﬂnwy@mdwéamﬁmp@khWbmIgbﬂmpmeg5hobbdmﬁﬁmﬁmdeSduaMHg1snmtobe
configured th the maxi mum buffer Ien e maxi mum buffer | engt

can be coﬁ?r:?“ﬁﬁ’%d%éé‘&ﬁof%?“ﬁﬁ“’% SR Hih ?*é%ﬁtﬁb*avvﬂ}erla}fﬁ ENSrEHSr § f@? 5pbe
~and the mpxigpgy.nunber of parallel services, the default of the
maxi mum buffer l'ength can be read fromthe conflguratlon file, and
the particul a&h&&ﬂfﬂhgtﬁ'}]%& 991 %%H’)Oﬂe drgﬁ%uftdb d(lvel th%oﬁata%llﬁ_l wla@)gffer ]ength) is
dat abases. For exanple, t | engt f one data’packet s

great er t baifigarcNtbyi thmmsﬂrarasdirbmlpam ddnkitvice Middid &6 chdindduaiyabd fipukQ24dthahe
512 bytes, so the default of the maxi mum buffer |ength can be set as
2M  whi ch™ising) dutfer t?agﬁheﬂheza@@mwt@éff@ ieflgtbrf@np%fck@tf grigd 13500rdiggttaghe
step 203, [ r e , - de
ecei ved' PRATEF RGPS SAR L8 TG o AR, RLAGE of B ILRES e getuut o
updates the maﬁmpireduﬁ&rare@glmbb&nf B¢ r&a@in%dﬂ &@C@fuﬁglﬁlgtiéno fid)endaha particular
length of the received data; if the difference between the currently
maxi num b@ﬁntﬁé\dratl@ngftrhb%mddr@” hé vam!tabdmédeﬁabaseﬁ Fehaxaaipld lfief sngth ehgechdata

I th t
oreater Rancong ooy it hhRRiit oy P i dione R o
i ncr easeds]eRdsNsd e GaRbi Qﬂ%ﬁ@ghﬂlﬁﬂﬂoﬁﬂa@kh?g@é}%@e{ ¥% e veHi8ak 8ble tdR¥frer
one MU, and after the data are successfully received, nemory is

di st ri but 20fpacketshiéoneamekatédl Batbates;and i f t he rece|V|ng of data
fails, menory is distributed in the same way according to the
recei ved dat atdpefgtthe samdcsiantil ingried ustyafionfherda® ardieceig@rthofuriently occudi@d

) length of the shared buffer, and updates the occupied shared buffer length according to the data
length of the received data; if the difference between the currently maximum buffer length and
the updated occupied shared buffer length is less than a critical value (the critical value shall be
at least greater than one MTU), the maximum buffer is increased, wherein the increased length
is configurable and shall generally be greater than one MTU, and after the data are successfully
received, memory is distributed for the received data, and if the receiving of data fails, memory

is distributed in the same way according to the received data length and simultaneously informs

the user of it;



step 204, store the data to the tail of the queue, and, if in step
203, the difference between the maximum buffer | ength and the new
shared buffer length is less than a critical value and the increasing
of buffer fails, nove back the pointer of the head of the queue by N

el ements (N i i . [V |41 f, oo del
t he nenory oc%ﬁg?‘%ﬂ Q@{/e t%l ‘lﬁg&% ?)32% &ﬁ%gﬁjgﬁlg%]teéﬁ}dw’t lh égh gg% ﬂg)efl(g%f l(5,31(;16(:%111‘) gh%,en
and updat ehd hexigumrieme ¥ngk atpihe des biarbudidf fergth iscbgttikun a critical valu€pnd the
205, the service-sending unit deletes a datumfromthe buffer to

rel ease t Hecresingrof beljeriyily mewe gokdhe peieicreftiheridad of distqueemby Nsdrarcels (N is
e R e T B T W s B g R
of the presgRheddeRY diR0Gs, ah@@bdutel tRECLRRASERB)IES MHaRE BEFENEhgaNd

transm ssion of service data can be guaranteed. Fur t her nore,

besi des the GWRB&yHeaRtvidchendBE haddaéied Datih eeNThe bONEND ir@lfhst the@heitbry
applicable to other nobile nultinedi a broadcasting systens.

Those havicngy dndgiafiar e d&in|issenh andyepdates thaichirenglp pe@ipicd skareditffealengthr
part of the steps of the nethods of the above enbodi nents can be

i npl ement ed b4 casha eer fmg the keave gorfartdiasrebiing the orthodef segicg processing of

programnms can be stored in a.co ter readabl e storage. medi u nd
When the SROBFERE o e BeiER N e PR e SR b bRES Rt 4 o5 e be
above net hogsndse i ncl uded; said storage nediuns are, for exanple,
di sc, optical disk, Read-Only Menory (ROM or Random Access Menory

(RAM and so @pthermore, bebRiBs AROVRIMIE &y @&t Yiht heetRfdebeiht afleseDRMNIBALS also
of the present invention and are not intended to |imt the present

i nvent i onapHoablt hrogkertmanbiln grudiinckidiealryadskdting sysiemst he art, a variety of
modi fications and variations may be nade to the present invention,

and any nodi fTheae havieg owlénary skildmin theptt adle apmeciainthal ahoopashenths sigpdel the
wi thin the i,rit an rinciple of the.present. invention shall be
eerred as AP oF 48 DT SO5OTRE oot BeiROR TR TRarROR. S PRd et b
Appl i cabi Hog}'ams; said prodfartBlal Ol sl BY:SIoRPuleP FeaBSHRC 85RO e AR bR when the
mul timedi a data broadcasting services provided by the present

i nvent i onpegpins ariktdcp@i.nths stepd cfghpanbddiebntpphibe sboviegngodasird ipcluded; said
significantly inprove the efficiency of processin ervices in real
tinme by tHEasF SHLEIS waafﬁfp@iﬁmpfe» 5 onkifl Gn Rt OFy ?féff%ﬁ@ivﬂem andom
within th c9€s§i§/fem%fry 'AM seeangd; furthernmore, the present invention
appl i es the congestlon control mechani sm and thereby inproving

gE{mr y UL i 't | ZAfl QRvE Btd BnBNGle SHABkdd EARIdiYe T AH N BreldA® ihVRBSon" Ac€ar®fnot
ata packets.
intended to limit the present invention. For those having ordinary skills in the art, a variety of
modifications and variations may be made to the present invention, and any modifications,

equivalent replacement and improvements made within the spirit and principle of the present

invention shall be deemed as being fallen into the protection scope thereof.

Industrial Applicability

The method and system for processing mobile multimedia data broadcasting services
. provided by the present invention apply multipath service parallel processing so as to

significantly improve the efficiency of processing services in real time by the protocol wrapper



- 14 - What is clained is: . A nmethod for processing nobile

mul timedi a data broadcasting servicegz_said nethod conprising:

di stinguishing nultiple paths of data services according to port
nunbers, and configuring a service-receiving unit, a service-sending
U 2 PR AL S0k )y b RET, O Sh, BB e
Servi ce- el Mk engdéRtidn JoRGEl nYdchshiGatadd ﬁi&%b?ﬂxﬁﬁﬂoﬂiﬂg e ore el Mesh @8 And
into a tail part of said shared buffer; and sai d service-sendi ng
uni t readgmficantipmdacing de lgrarate of daggiackeshar ed buffer said data and
sendi ng sai d dat a. 2. The nmethod according to claiml. wherein
in the step of said service-receiving unit receiving data and storing
the received data into a tail part of said shared buffer: sai d
service-receiving unit sets a maxi num buffer |length, reads after the
data are received occupied buffer |l ength of said shared buffer,
updates according to data length of the received data currently
occupi ed buffer length, and judges whether a difference between the
sai d maxi num buffer |ength and the updated occupied buffer length is
|l ess than a critical value; if yes, increases said maxi num buffer

| ength and distributes buffer space for said received data after the
data are successfully received; after the step of said
service-sending unit reading froma head part of said shared buffer
said data and sending said data, the method further conprises:

if said service-sending unit has successfully sent the data, deleting
the data fromsaid shared buffer and updating the currently occupied
buf fer |ength.



3. The method according to claim2, wherein the step of said
service-receiving unit storing the reggeived data into a tail part of
sai d shared buffer conprises: establishing a first-in first-out
(FIFO shared queue pointer in said shared buffer, and storing the
recei vedygat a ipt.o .tail of said shared queue; ~ the step of said
servi ce- SERT R zﬁ?ﬁea Peadi ng from a head part of sa:cd shar ﬁd l(:j)uf;er

i ta and sendi said data conprises: readin roma head o
ai d shar ed \qUbOETEATE HareE AR obL: F5omegarintrosdpeindaeaices said mahod
The nmet hgd,@aherding to claim3, wherein in the step of increasing
sai d maxi num buf fer |ength, if the increasing of said maxi num

buffer | engtf.fai: i f head of,. said shared queue Js.
moved back. Candear g PufRleidls & bad 3600 Bhiuh T but BBPFEs g
the heada efvithecsihiag editquetecd sndled etiesthd A A8 YEHEMIiVidOESYBI Gbh path of

buffer length is updated. 5. The nethod according to any one of
cl ai ns 29&psenvicpeessing for each path efidgtarseryicesaingrising:t i cal val ue i s at
| east greater than one Maxi mum Transm ssion Unit (MIU). 6. The

net hod accof#i fgf vVicsreasiyingneniofecaitiag defa and gorlng thar¢dedrd dampntd sitmbpart of
said shared buffer; and
said service-sending unit reading from a head part of said shared buffer said data and

sending said data.

2. The method according to claim 1, wherein in the step of said service-receiving unit

receiving data and storing the received data into a tail part of said shared buffer:

said service-receiving unit sets a maximum buffer length, reads after the data are received
occupied buffer length of said shared buffer, updates according to data length of the received
data currently occupied buffer length, and judges whether a difference between the said
maximum buffer length and the updated occupied buffer length is less than a critical value; if
yes, increases said maximum buffer length and distributes buffer space for said received data

after the data are successfully received:

after the step of said service-sending unit reading from a head part of said shared buffer

said data and sending said data, the method further comprises:

if said service-sending unit has successfully sent the data, deleting the data from said

shared buffer and updating the currently occupied buffer length.
3. The method according to claim 2, wherein

the step of said service-receiving unit storing the received data into a tail part of said
shared buffer comprises: establishing a first-in first-out (FIFO) shared queue pointer in said

shared buffer, and storing the received data into a tail of said shared queue;

the step of said service-sending unit reading from a head part of said shared buffer said

data and sending said data comprises: reading from a head of said shared queue said data and



sai d service-receiving unit and said service-sending unit

i npl enenting data synchronization by.|pcking said shared buffer.

7. A systemfor processing nobile multimedia data broadcasting .
services, conprising a service-receiving unit, a service-sending unit
and a sh f sai d service-receiving unit conprising a

dat a- rec§§5ﬁﬁgﬁﬁ%ﬁﬁ e and a buffer- dlstrlbutlng nodul e, said

dul d.a
servi ce-send} ng, UFE&)O%%H 1?# H)gclalmd§t wh délggf’ez %él ql%gﬁ%éﬂl & magimum

dat a- sendi ng no
conf i gur édfférdergitlst i ngui sh nmul tipl e paths of data services according
to port nunbers, receive data of one path of data service of said

mul tipl e patifiedficretatna F LN CRPnundBEHTS ST iHt 1, %%f?&e\{%@'m‘é%ﬁ 5f§a1§%h9‘ed
buf fer-distributing nodul e; said buffer-distrib

conf i gur 8YFUE & BP¥debackeand adlet v omdat ectpedby aleemacor resf)oxﬁlaigdo sthaiteed of

a cessi s configured to read data
1? lrn(c)];ne; hogd af)%cf?deq %séggg%sﬁgpér&mggf’?cé’i"edgé};f srisnethols wadaeder r or heth
correction |nd|cat|o or the read data, judge et her
to perforn1&EEE%W8%8 a%m miﬂ@"%%ﬁé’ L”ﬂ%%“é%@@?@ﬂhg to whether there

is the FEC atlo encapsul ate the verified data and
Isan te he enEQ‘é’?ﬁﬁ‘a? 5%!9 f& Egé lgast gresish dhan prgddanium Transmissign dUnit

dat a- sendirng). modul e is configured to send the encapsul ated data to a
destination address. - 16 - 8. The systen1accord|ng to claim?7,

wher ei n 6. Biad flcthbd ARbrdfleSh biPoHel JRG1a RIS Pf?thgr I giur gd to create

a first-in first-out (FIFO" shared queue p0|h er SH shared

buffer and sii@r gedhe- rE&WQ/eG{nfjagﬁi Q0 8 £en8m un 1m red Jeu
dul

{
and sai d data-processing nodul e 1s configured to rdRRedstdes Bk
a head obindadrdzathabetbchinguad aindecsieifdi.ng t he dat a.

7. A system for processing mobile multimedia data broadcasting services, comprising a
service-receiving unit, a service-sending unit and a shared buffer, said service-receiving unit
comprising a data-receiving module and a buffer-distributing module, said service-sending unit

comprising a data-processing module and a data-sending module, wherein:

said data-receiving module is configured to distinguish multiple paths of data services
according to port numbers, receive data of one path of data service of said multiple paths of

data services, and send the received data to said buffer-distributing module;

said buffer-distributing module is configured to store the received data to a tail part of said

shared buffer;

said data-processing module is configured to read data from a head part of said shared
buffer, verify forward error correction (FEC) encoding indication for the read data, judge
whether to perform FEC encoding on the data or not according to whether there is the FEC

encoding indication, encapsulate the verified data and send the encapsulated data to said

data-sending module;

said data-sending module is configured to send the encapsulated data to a destination

address.



9. The system according to claim38, wherein sai d _
buffer-distributing unit is further copfigured to set a maxi num
buffer length, read after the data are received occupi ed buffer

| ength of said shared buffer, update currently occupied buffer |ength

accordi ng tqlq%ggwh%pgﬁgﬁg%jgQghﬁﬁﬁﬁg%g data, and judge whether a

di fference between sa i mum ength and the updated

cupi ed buferplsf iy critical value whose |epgth is
at 1enst or carer FRERTkEnS Bk R Rellel o e TP B G FTRh Al
sai d maxgwwnpbintdr ér sdiesigtdd tam@r shdsdidrt et recdpeli figk isPaag b0%id Mered queue;
received data after the data are successfully received; and sald
data-senﬂﬂhg module is further configured to delete after the data

are successfully sent the data from said shared buffer and update the
currently océidpleBdorpesssieg modwgtshconfigured h?eregyéétteﬁnmczc?r_radloﬁgaéd fhamddaume
9, wherej . i,d buffer-distributing unit is configure 0: nhove
a pointe?ﬂg?n%ﬁ%%%gg%T said shared queue if the increasing of said

maxi num buf fee h fails nd lpdate the currently occupied buffer
| engt h afteﬁ'gg% t%ﬁﬁm%”%@ﬁ3?§aﬁbgdgFgﬂ‘by el ements corresponding to

the head of s(riila%u%flgra-‘éi?tgibgt'ijnegugriit is further configured to set a maximum buffer length, read
after the data are received occupied buffer length of said shared buffer, update currently
occupied buffer length according to data length of the received data, and judge whether a
difference between said maximum buffer length and the updated occupied buffer length is less
than a critical value whose length is at least greater than one Maximum Transmission Unit; if
yes, increase said maximum buffer length and distribute buffer space for the received data after

the data are successfully received; and

said data-sending module is further configured to delete after the data are successfully

- sent the data from said shared buffer and update the currently occupied buffer length.
10. The system according to claim 9, wherein

said buffer-distributing unit is configured to: move a pointer of a head of said shared
queue if the increasing of said maximum buffer length fails, and update the currently occupied
buffer length after deleting a memory occupied by elements corresponding to the head of the

shared queue.



