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1 METHOD AND SYSTEM FOR REGULATING BANDWIDTH Field Of
Invention 5 The present invention generally relates to network based
communication, and in particular, to a method and system for regulating
bandwidth. Background 10 A network of computers and devices allows
computers and devices to communicate with each other and share
resources and information. The computers and devices are connected to
each other by communication lines through which data is transmitted.
Each ogiMy0prAND I9¢ SRR R1IRSR\RICERACK (NP BAANSHIDRICh is
generally measured in units of data per time for example, kilobits per
second (kbps), and data is 15 transmitted over the communication line at
Fidl§GEiR Hgisimission rate. Users of a network for data communication
often experience severe communication constraints due to non-optimal
handling of the data transmission. This may be due to an inefficient use of

THEe REMPT I Pandidithandipraiiate ff data sknemitalslawaniéditignnd in

necessary. One way to utilise bandwidth effectively is by allowing data
patipanidSiprnethad #id exderdeitespatitieardnititission rate, provided

there is available bandwidth not being utilised. In order to utilise
bandwidth effectively, bandwidth control is needed. 25 For bandwidth
Badarerndis necessary to police the specified transmission rate for each

A Uew id GUiapirRg dtaddigeiideseniiwe HienpamrunicationRGualits®municate
accommodated users of a network. Simultaneously, it is necessary to

Wil FaEhapY AR RS RR AT SRS IOHOFAIRNRS o THB FERYURCT AR g Aces are
codfRYRdindingnhatisess ebthawicagbiaikefoEMenteRRoastion anfsmitted.

protect the network bandwidth. Hence, each of the users can send an

d
Eqelrsrmpuicationding Aay aoandbie GRaaividier & WA tv&jeh i generally

métseeednthaispeciies peansiyssick satplguarabiegdfosRaahiedpheand data is

unless they o . -
transmitted over the communication line at a specific transmission rate.

Users of a network for data communication often experience severe communication
constraints due to non-optimal handling of the data transmission. This may be due to
an inefficient use of the network bandwidth and/or a rate of data transmittal slower

than necessary.

One way to utilise bandwidth effectively is by allowing data transmission even if it
exceeds its specified transmission rate, provided there is available bandwidth not

being utilised. In order to utilise bandwidth effectively, bandwidth control is needed.

For bandwidth control, it is necessary to police the specified transmission rate for
each user and guarantee it. This is to ensure the communication quality of
accommodated users of a network. Simultaneously, it is necessary to police and limit
the peak transmission rate as a user group, which is a group binding the users of the
network, to prevent congestion and protect the network bandwidth. Hence, each of
the users can send and receive packets using any available bandwidth even when they
have used up the specified transmission rate guaranteed for each of them, unless they

exceed the peak transmission rate as a user group.
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exceed the peak transmission rate as a user group. 2 There exist
systems and/or methods for bandwidth control to utilise bandwidth more
effectively. An example of such a system and/or method is disclosed in
US Patent No. 7,420,917, which teaches a bandwidth policing apparatus
for performing 5 bandwidth policing for each user group as well as
performing bandwidth policing for each user. Another example is
disclosed in US Patent No. 7,423,972, which teaches a system and

THERIRQATRY adransinfesiaf il aerthalatia iniays! Re e idtBas A&t more
another example, which illustrates a system for bandwidth control, is

efifciiisded mursamate mfNBCly 28YSiese Jdien taelkndd s dst9rrshitbihy Patent
NSErvigeoysieMyURIAG @AHaltlg J&m%ﬁhﬁﬂiﬁ%&@%%hfb?@ef&f aekGatang

flow within the system and specifically, within a customer's environment.

bangtitigrpadisiagdRiptashierigivug absirdl diseratyrayatehradyridigpolicing for
cabteibadsAasmiisiagprndwisiih e effeptivabyntie handwidthigeRtQldses a

carried out at a low 15 level, for example at a device level. The disclosure
SY MR pricRAPOd PR Bt FRIIBIS ST Al TRUHOLFT 4O REMFRYC RAMKHVIHEd1S- o Yot

anoRRGR At PRIIGYHFPIPEREAtedt I QGLIERST SHORRIGAIEH JResaMaRE et US
device level. Furthermore, the device driver is closely tied up with the

PacitiVard 9P beratiiFBysaehes Prtfd-WRBHIHBIEYA MY Liatettng a throtte

mEaNRAWIHtRCopHigd PalisYereHUIMRS MRSFNY, wamRlexcorsRatinility ipstERally,
20 arise between the operating system and the device driver arise. In

WG ASHSIANE HERBYraRES stems, only one version of the device driver
for the bandwidth control is allowed on one physical machine. This
disadvantageously restricts all applications on the machine to use the

Althonghyrber R ltensHiappficaitts HEFosrespbIRidLoranethods  for
utilReiefpiad g inadesddevaynaidodaind aystomdsr keeaabndut at a low

bandwidth, which substantially reduces the aforementioned

levibala0 SHnaRRe. A6 e 136 T RRSHSRRREC M B R AT TR ETh TR and
aréliselasat berginrpeeyides:a mathed ardasystampllice ol pis@kandwieibires
by regulating data transmission between a . . .
complicated programming at the device level. Furthermore, the device driver is
closely tied up with the hardware or operating system. Thus, when the operating
system or bandwidth control policy requires updating, complex compatibility issues
arise between the operating system and the device driver arise. In addition, in the prior
arts systems, only one version of the device driver for the bandwidth control is

allowed on one physical machine. This disadvantageously restricts all applications on

the machine to use the same driver when different applications have different policies.

Therefore, there is a need for a method and system for regulating bandwidth, which

substantially reduces the aforementioned disadvantages.

Summary

The preferred embodiment of the invention disclosed herein provides a method and
system for regulating bandwidth by regulating data transmission between a
transmission station and a receiving station at an application level. By regulating

bandwidth at the application level, there is no need for complicated network
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transmission station and a receiving station at an application level. By

regulating bandwidth at the application level, there is no need for

complicated network 3 programming required at a low level, for example

at a device level, whenever modification to the bandwidth needs to be

made. As such, bandwidth can be easily regulated and customised

without having to carry out complicated network programming. Further,
PrEgEEREOFFANBRA AdutipheVy &rsrdndasf %mﬁm@n%aﬂoﬂeslﬁéri? rifhgnever

mb@EMSH SORE YiiReaY ARRIE O DORBNY HGA TPRCBREVRLHI TR casily

applications to use different versions. This improves the flexibility and

regiiiiedsipd FIstABtSRt o TRTRIEMABTIHE chan§&En PeindRmmlisasdiatishvork

pripAsERdaNeRMYth, afikstReRaeh ofB& INMRIMIAR. ResR iR digclesRfinication
method for 10 regulating bandwidth by regulating data transmission

lilgay Eosrhs handdibisansiatisrbanrrHaievinseshydrA s ippieagiherent

apielibathehseanhrab e dansRissianiSREo&and & aeERVing $RERBs the
as a communication library. The method comprises requesting

reysisHenakibRPis Rt deRs HE batkrishl seEitisH®@ommunication

library. The method also comprises configuring the transmission station 15
communication library, based on the configuration information requested

Ingaghptdansecuithing SiatisrPecntthcitisAlmtar)errnts tisthogduptiugthod for
re SOMRATISBaRNANNSHNG LLONNRCHNA BAVRIRIKIE BEARSMISSIAMSAAON station

communication library and the receiving station communication library for.

anglahRTHING AT Whith SRRESEPankHilte dHERT tHiatPanbHISsiGrsmission

stisHamdanbeseeaiying stati onLasesanihatcanfistied TrapsRiIGI@RoRPrises
station communication library to thereby regulate bandwidth. In

reqRt R A ISR AR JF e iertiry therstidiohs foauptgication

lissysiem fahdegrdaiing hagovwidihppikeegulatingidata HiansSrISSIAR@G@N station
application level. The system comprises a transmission station having a

COYAWRFatim Uhiatn BaTHnORICATCRYBHELA dRPERINVAGSlghdfom the
reb@ViRg ade6LiviIgnSiatQNmn CO MBI CAtQNIHBIRSY . fhABer 6aipiNG Statidlishing
communijcation library is in.communjcation with the transmission station

COBBRTHRIM RS AMBIA AR SR € A AMBY R GRK O BEY MSsiBR recetving

st@idtiQdi@nunication library for transmitting data, in which data is transmitted from
the transmission station to the receiving station based on the configured transmission

station communication library to thereby regulate bandwidth.

In accordance with a second aspect of the invention, there is disclosed a system for
regulating bandwidth by regulating data transmission at an application level. The
system comprises a transmission station having a transmission station communication
library and a receiving station having a receiving station communication library. The
receiving station communication library is in communication with the transmission
station communication library and data is transmitted from the transmission station to
the receiving station and data transmission is regulated by the transmission station
communication library and the receiving station communication library to thereby

regulate bandwidth.

In accordance with a third aspect of the invention, there is disclosed a system

regulating bandwidth by regulating data transmission at an application level. The
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the receiving station and data transmission is regulated by the
transmission station communication library and the receiving station
communication library to thereby 30 regulate bandwidth. In accordance
with a third aspect of the invention, there is disclosed a system regulating
bandwidth by regulating data transmigsion at an application level. The 4
system comprises a transmission station having a transmission station
SYSGHrAMRALRT HIPaF) stionas etV IAY BEAi SiHAVRHECE PERKIVIRRNTIIYRAtion
lisr AR Mg aten RAYaddnVHIGR %{&%ﬂYHggsﬁﬁgﬁ%%%mH@i%ﬂoﬁbrary, in
library is in communication with the transmission station communication
w %r{?\eqmﬁ@ﬂpﬂnétmrﬁ%%waﬂeﬁ & SRt iR RPN SRR Sthe

wrdheriieR #f teqiestingneaniigiisiomirieymatianfremdhe teeriviRastatieRion
communication library. It also performs the step of configuring the
1

CofryRuiFatiofh SRibh BEHMIhiERRISHERLPArJHESENS ncad RBARGRHtfgFMation

frépfofRatior raabeSiR i UvntheufeSRIvINAisaHoN COMRWINEALARS @rMel of
further performs the step of establishing connection between the 10
copbRuFigsidAstAf BEHATUN AN 1iBPAHPERdatere ARy Spatrsh on  the

coRPIRIRHRatRR RN fesdransmittioendata, Rl dataiisntranamitieation
from the transmission station to the receiving station based on the

litgghtigurkd rHhemrEBrRtatBh cHRnRInetRESNiBRSPRNBSEASL\PFEYERALthe
trRREWId st Rrefinassiiation PiriReRianings Saverdpsfedenunication

embodiments of the invention are described hereinafter with reference to.

iRy Eab ARG LR AN WS St G rans s h B i AP istionnjation
toSYstesBeioiTegtiatndRudwide assarding Painstiembadsnadndhiitcation

_invention; FIG. 2 is a flow chart illustrating one preferred method for
liragy Qg e EReRIBte Y Whiem of FIG. 1 according to the first

embodiment of the invention; 25 FIG. 3 is a flow chart illustrating one

preferred method for regulating bandwidth of
Brief Description Of The Drawings

Several preferred embodiments of the invention are described hereinafter with

reference to the following drawings, in which:

FIG. 1 is a block diagram illustrating a system for regulating bandwidth according to

a first embodiment of the invention;

FIG. 2 is a flow chart illustrating one preferred method for regulating bandwidth of

the system of FIG. 1 according to the first embodiment of the invention;

FIG. 3 is a flow chart illustrating one preferred method for regulating bandwidth of

the system of FIG. 1 according to a second embodiment of the invention; and

FIG. 4 is a flow chart illustrating one preferred method for regulating bandwidth of

the system of FIG. 1 according to a third embodiment of the invention.
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the system of FIG. 1 according to a second embodiment of the invention;
and FIG. 4 is a flow chart illustrating one preferred method for regulating
bandwidth of 30 the system of FIG. 1 according to a third embodiment of
the invention. 5 Detailed Description A method and system for regulating
bandwidth by regulating data transmigsion between a transmission
station and a receiving station at an application level are 5 described
Detaplad Beseriptiobstantially reducing the foregoing disadvantages. The
several embodiments of the invention as described in the detailed

A dgsatiRiiondpEgvisied foereinafien are AnRERABH %gﬂi&hﬁ% -dhitf frighsthREion
the drawings, in which like elements are numbered with like reference
befviRsBraISraAG IR A RBe R FigT P AN Eigfaton &yt rmPRlctg level are

deReetheOntRGak e aingalk i a1e e $FERtha R UGHRd R & first

embodiment of the invention. The system 20 for regulating bandwidth
comprises transmission stations 22, 24, and a receiving station 26. The

THEAQSBISS QN satineh &2 SOMPigesStisRsigsieRatianAd sampuisaliftion
libraries 28, 30 and applications 32, 34, and the transmission station 24

PreidestiBesmaricnansidgiarr atdanee cuitrimiddfori st B8 G s, in which

liIRRAEARIRNBS numkbEAeT Wit ITRORRIASIER miatigR communication libraries
28, 30, 36 comprise protocols 40, 42, 44, respectively, for regulation

thereof. Examples of the transmission stations 22, 24 are client

WiRRGBfBRBcWRICHiare| CIUIErS, acGOSRIMOD ARranitiSeNVIte R regulating
another computer, a server machine, via a netwgrk. The transmission

bagdisitl s8¢ slassribad AsshitiREARch With ATRDRLBIGH PSR AENYRD.  The

sySRMMONfeatieninesd bartBy h ToMpREeIVinghShNISI 2 BL31ER a9 aBENR a
machine, comprises a service pravider 52 and a receiving station

regRhRsATRANB o5 IibRSryBRSTASIND e HHRBN re SORRIGIHp M Rigsion station

coRIAMIARSFRT VIGRS & @3¢ 30 AMArappinelti GHTRUIBLS akB QWA ShieRion station
machines. Further, the receiving station.communication library 54

2ACHRPHEES & [SPOTGUSHSE ROPR SRITBH S HierrafsthisaibApaligrsien 38

Further, the transmission station communication libraries 28, 30, 36 comprise
protocols 40, 42, 44, respectively, for regulation thereof. Examples of the
transmission stations 22, 24 are client machines, which are computers accessing a

remote service on another computer, a server machine, via a network.

The transmission stations 22, 24 are in communication with the receiving station 26
via communication lines 46, 48, 50. The receiving station 26, such as a server
machine, comprises a service provider 52 and a receiving station communication
library 54. A server machine is a computer that provides services to one or more other
computers, known as client machines. Further, the receiving station communication
library 54 comprises a protocol 56 for regulation thereof. The transmission station
communication libraries 28, 30, 36 and the receiving station communication library
54 are common communication libraries utilised by the applications 32, 34, 38 and

the service provider 52 to communicate with each other.

When the application 32 of the transmission station 22 wants to consume a service

provided by the service provider 52, the application 32 initiates a connection request
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communication libraries 28, 30, 36 and the receiving station
communication library 54 are common communication libraries utilised by
the applications 32, 34, 38 and 30 the service provider 52 to
communicate with each other. When the application 32 of the
transmission station 22 wants to congume a service provided by the
service provider 52, the application 32 initiates a connection request 6 to

totthe seiiee RIROVAEE P ARy e R AR GO BBIHS RS Aty 28.
AlbTRI28d A Hlgstialgd Rahignidsithe dansMisaian slatiasm coRpHnNicalians a

library 28 sends a request for configuration information to the receiving
regpafibfPEGRIHERTBEABANTBFEII Y Gidhh ECoiMRR AlRARD T HE4BifEgaibrary

5413 hRizsteRdaitanPaRNEiRaRIher® aRNicalPN 32 /AR SEMIRR the

provider 52. The configuration information comprises a plurality of
appHisaiiihed e H1n 86V ST RBARGRFiIng the transmission station

communication library 28. The plurality of pre- defined parameters is

defined by the protocol 56 in the receivin?#station 10 communication

Thip ey AT e BIeseHiAR FrENBERTed pHHRLErs MeidelingdtRapapkists for
cobiESuHRANEREMIBN I Ak AOdHME BRRAH W IRh a4E 1Y e TRt TRNARY 3RGhre-

defined by the protocol 56. Next in a step 112, the receiving station

dedifn BRIZRRA Nory SHnGerirs ths TEPRSRIcoIB6Batd SRRE Kifreption
copashataius ARG User greaeptialsopf the gRrriaiaN pararddersendrddedata

configuration information to the transmission station communication

PagEl 5123 alanatsmistioRc S5 n3de 8BS 1APAS 1Mty AR PEAEIsHRdRs] and

deStadloBycoRprofestion library 28 is configured based 20 on the
configuration information requested from the receiving station

communication library 54. The configuration is a self configuration

Neerfprmesgdy the tramsreigsions Salion cammunicaton lipary 23 Adiefidhethe
transmission station commupnication IibraréZS has received the

PTRHKRG BB B R RO thE RS S LS et die A mpli Ry on

32%4,die pieiascol e iscopfiveadim iRcopiaiese! 26. The 2Rikansdssiofation

station communication library 28 must adhere to the protocol 40.
communication library 28 via the’communication line 46.

In a step 114, the transmission station communication library 28 is configured based
on the configuration information requested from the receiving station communication
library 54. The configuration is a self configuration performed by the transmission
station communication library 28. After the transmission station communication
library 28 has received the configuration information from the receiving station
communication library 54, the protocol 40 is derived from the protocol 56. The

transmission station communication library 28 must adhere to the protocol 40.

Next in a step 116, the transmission station communication library 28 establishes
connection with the receiving station communication library 54 for transmitting data
58 from the transmission station 22 to the receiving station 26. The transmission
station communication library 28 sends a connection request to the service provider
52 via the communication line 46 and the receiving station communication library 54
for establishing the connection. The configuration of the transmission station

communication library 28 only lasts for a pre-determined time span defined by the
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Next in a step 116, the transmission station communication library 28
establishes connection with the receiving station communication library
54 for transmitting data 58 from the transmission station 22 to the
receiving station 26. The transmission 30 station communication library 28
sends a connection request to the seyvice provider 52 via the
communication line 46 and the receiving station communication library 54

Prespedtablishingthes BerideciSntraendsimysration et ISstiyAry 28 is
coniRgianR dGeIPRHNCARIIREAY (RS QN dasts IRt RtRaAeleFRHARAHINS the data

span defined by the 7 protocol 56. In other words, the transmission
tragts i eB AU batiIn b PFy e T BsA igisedas, oPsFatdishcliefypaningon

stARHIgUERIRN IR IAtAB R YN dgnes data HansiasieN kalePnbhfohew
the pre-determined time span, after which, the transmission station

Commeaﬂ&ﬁ%m%tﬁé&@%%w@&mbfa%n based on new 5
configuration information on the data transmission rate. Once the
connection between the transmission station communication library 28

Onfiathh sqReSUnTyRsiitrsh dmirDMRIATOR FEURY) samenasisaiisRddiase 28 and

th& BRSMISSI At S AR AIRR i BLALY &3.8RliRdhenhddandRiQion station
transmission from the %%PIication 32 10 to the receiving station
1;

coRyRHRLTARRiIGRTEY 1S Bl e it Ketd B SMiss8 1B the eRlisation 32

to@RERRELNR dataibackainfidaesmnesaxeead A mRd aneto e prekatp 118.
size, for example, one hundred kilo-bytes. The pre-determined packet

Thgsizgrol sarhophiiRe HaihRISKREEGHISSAEHFEA%5S tRrprtiseay BesliRartet size,
fofeSQIVIPIR, Stat Huc@RIMUNORIes hiaptSdedkbiieed hakstaizd29, dhé of the

transmission station communication library 28 sends the data packets 60,
dafg packele iy deitifierh D6 DRI ocSmAU R bR a6 GHAM S RERERIFAE oD
lisstaiiga communication library 54 based on a pre-determined data

transmission rate defined by the protocol 56. An example of the

pre-determined data transmission rate 20 is thirty data packets per

N&acand sttpel poetHetesminedidata trnstoissionitatiis 1defineds Rythe the data
pePARIS ) @ The recanving Siation 26 via (He Commameation iae 46 and the receiving
station communication library 54 based on a pre-determined data transmission rate
defined by the protocol 56. An example of the pre-determined data transmission rate
is thirty data packets per second. The pre-determined data transmission rate is defined
by the protocol 56. Bandwidth is regulated by controlling the data transmission rate
of the data packets 60. For instance, if there is a need to increase the bandwidth for a
particular user or user group, the data transmission rate is easily modified at the
application level to allow a larger number of packets to be transmitted per second.
There is no need for complicated network programming required at a low level, for
example a device level, in order to modify the data transmission rate. In this case, the

data transmission rate is modified by modifying the protocol 56 directly instead of

modifying hardware such as drivers and network cards.

After the data packets 60 are transmitted from the transmission station 22, to the
receiving station 26, the data transmission is completed in a step 122. At the
receiving station 26, the receiving station communication library 54 combines the data

packets 60 for re-construction of the original data 58 into data 70 for transmission to
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of the data packets 60. For instance, if there is a need to increase the
bandwidth for a particular user or user group, the data transmission rate
is easily modified at the application level to allow a larger number of
packets to be transmitted per second. 25 There is no need for complicated
network programming required at a Igw level, for example a device level,
in order to modify the data transmission rate. In this case, the data

thera PRSI P4 Mddiffed BiemsanrfiEyatetprefoddrsa aneetiyiprktetption
corfnfipdifinoinardwaseauehas ﬂff\{ﬁésp?@qéigﬁﬂﬁféﬂ%s&%ﬁﬁ&retﬂea need

data packets 60 are transmitted from the transmission station 22, to the
fordgiiARS Bt SEtiAR SARMPRHSHARSSIARr26YC R it i tanets s apipgysption

intBAn5G6RIYIDE $HRRBAAN PR /GG MR RIANAN GPTHRRNISATIRLIOIRR R span
combines the data packets 60 for re-construction of the original data 58
CXPiE T ak Q7B RS YIS I8N HEUUh AR HHVAEB JIDAY YneB can request

nesP RHEHEMALAT TS HRABIN IRHAD SBHAANRANUOUC SR IFaRR8ABY time
lasts for the pre-determined time span, there is a need for the

S A&HIARSE station communication library 28 to request new
configuration information from the receiving station communication library
54 hefore the time span 5 expires. For instance, the transmission station

Negmitanitenid AdiotnPa8seas el i OR et BEHIY EREEB N PP sls (wimaiRes
wiRRREPKIMAtEMOYa&fibe ResvdIsmnatHMEf s RARNRAREAH: NOXhiN data

step.124, the transmission station communication library 28 determines

trapS R 3Ss tirtfe Horré& GRSt HRRAE canfity HRSo o niERHTatidM e OB g on

infbmAaieh, RO §AiSEIRRi batstatibiheoayanhWese ItUSa e t:HRag Wasknew to the
canfiguration information, the transmission station communication library

recai g Gt GRS YSIAL ORI o S o thT SRTRHICAHON AP 3R thg step

1 TihasgsreviuRioatiee g 46 in the step 110 as previously described. 15
Subsequently, the steps 112, 114, 116, 118, 120 and 122 are performed

and any remaining data 58 which has not been transmitted or any new
SulRtakendl traaskrped I, 114, 116, 118, 120 and 122 are performed and any

remaining data 58 which has not been transmitted or any new data to be transmitted is

then transmitted to the receiving station 26 based on the new data transmission rate.

In the event where it is not time to request for new configuration information, the
transmission station communication library 28 determines whether there is any new
data to be transmitted in a step 126. If there is new data to be transmitted, the
transmission station communication library 28 will perform the steps 118, 120 and

122 and the new data is transmitted based on the current data transmission rate.

When the application 34 of the transmission station 22 and the application 38 of the
transmission station 24 want to consume a service provided by the service provider
52, the applications 34, 38 initiate a connection request to the service provider 52.
Similar to the transmission station communication library 28, the transmission station
communication libraries 30, 36 send a request for configuration information to the
service provider 52 via the communication lines 48, 80 and the receiving station

communication library 54 in the step 110.
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then transmitted to the receiving station 26 based on the new data
transmission rate. 20 In the event where it is not time to request for new
configuration information, the transmission station communication library
28 determines whether there is any new data to be transmitted in a step
126. If there is new data to be transmyjtted, the transmission station
communication library 28 will perform the steps 118, 120 and 122 and the

Subsedleeittis thantapitdd ph kb awsh iHe BarPsHoaR REASESIIIPRabstpeen the
apg\m:%ﬂ&?@ applicatianid4 et ina franamiasiensadianidk-andofe-cRRlicRERR is

8 of the transmission station 24 want to consume a service provided t6)¥ 61

estpllisBegicdpEnsRisHon tHatippiratHicakondiMarite Pcdhrdliiclita

foragratiiQitherrarviae %ﬁglﬁ@%ﬁ@s@igylﬁf {Rthe-tansmission Stati@lnication
communication library 28, the transmission station 30 communication

lihpgrs ks 1t dBtadgks ettt seerifivatbihafiiRatich td brdrasmisaion

stRIGYIdBpukiRdfienC BRI CRSiONs|ifgsH 43R0 RO dithe [RERMINGSIFOR the
communication library 54 in the step 110. 9 Subséezajuently, the steps 112,
reqei¥ing $144 e A0 pdpfdhn comRtRsAHR i beétvedh e Bppircatidng Station

corAMCHR AAASMING StRtigR 26 s|eptallicheds GREa NN Dleted in the
established, the transmission station communication libraries 30, 36 split

Stepata $ 21167 the R EnRaRIsSioROn S st it ad fe 8% eyt Yatianitly n

thstatiericapMumicationa likrary edeivtadattnaskeishRubi 1asRedively 54
in the step 118. The transmission station communication libraries 30, 3

6
COMBHRIAF I Yhe SEOREtPED 88 RAME YarsArcafidAadid irglata 70 is

a RROHARHNGHT e 2Aand8hereeeling station communication
library 54 in the step 120. The data transmission is completed in the step

122 after the data packets 66, 68 are transmitted to the receiving station

TrREddf H R TREaIVIRG S6atiapn26s the Jesedyineh SO coRMRICatiNding to
library 54 communicates with the service pravider 52 via transmission of

they rg Petermingd datrotianspriss st foHBIRY STl a8l s el the
usdhér data franpmissianstaie:for £ack afiheBppppatanen3? 34ISBifiRleS high

pr%%%?/rngﬂgetgnother user using the applications 34, 38 is classified as low priority,
the user using the application 32 is entitled to consume more resources from the
service provider 52 and hence requires bigger bandwidth as compared to the user
using applications 34, 38. The bandwidth for the user using the application 32 can be
increased by easily modifying the data transmission rate defined in the protocol 56 to
allow a larger number of data packets to be transmitted per second. Conversely, the
bandwidth for the user using the applications 34, 38 can be decreased by modifying

the data transmission rate to reduce the number of data packets to be transmitted per

second.

Alternatively, in a second embodiment of the invention, the protocol 56 can be
modified such that there is no pre-determined time span. This is illustrated in Fig. 3
in a method 200. In the method 200, the steps 110, 112, 114, 116, 118, 120 and 122
are performed when data needs to be transmitted from the transmission station 22 to
the receiving station 26. Once the data transmission is completed in the step 122, the
transmission station communication library 28 determines whether there is any new

data to be transmitted in a step 128. In the event where there is new data to be
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15 the pre-determined data transmission rate defined by the protocol 56
for each of the user or user group. For instance, if a user using the
application 32 is classified as high priority while another user using the
applications 34, 38 is classified as low priority, the user using the
application 32 is entitled to consumejmore resources from the service
provider 52 and hence requires bigger bandwidth as compared to the user
trp9Eiagy dbpliEaNoRSSN3FAtPR BammGRIONH R HhifRfHssts the data
wARRlcaANT AR sAnRRhifCIEaned Y RARIMMACIRING tha fata TROIMISTIAN as
rate defined in the protocol 56 to allow a larger number of data packets to
ProWRRshsASHERhr second. Conversely, the bandwidth for the user using
the applications 34, 38 can be decreased by modifying the data
transmission rate to reduce the number of data packets to be transmitted

Al dycabirdrerpediveayt ff hedevsriiembodiménedimEimvehtiamethod

30theiRriarel a&cariromesliied suchiaatdheisds aaPigetaminesiimpan
span. This is illustrated in Fig. 3 in a method 200. In the method 200, the

regifaglionq olm qiben Py eoneeathe JRANYI IO AN RATRHBE AR B 28

ref8eEs de RRdransRtted iomdhedimasMissiRmstation R 2 dthihaiteeRlyiNBrary

station 26. Once the data transmission is completed in the step 122, the

Srabithestbipseftidh Eonmilidahaieoraniies dete frAnsaustioa HateHEIE! i¢he

appli¥dtyy dajate E’&&[@@ﬁfﬂﬂii@& isastamdds b {baiewent where there is
new data to be 10 transmitted, the transmission station communication

library 28 requests the data transmission rate at which it is allowed to

IntEBBSHYHGE By dRtadpiheistep210as previass!y HeseibeED. Bre performed
Alternatively, a third embodiment of the invention is illustrated in Fig. 4 as

Whep BIRGBE, RESRidA Bfe HBIBLEFS IO B HBRss QLo Herdadhe

reQ@VIMESRh DRSIrONes . the QtherimasdssQosa RO ApRIENISE ek SRPOM2, the
communication library 28 receives the data transmission rate from the

CrERBIHY XAHOR COMMUHARH ALY 28 AL HE S A SBGE haffshifiy new
daasedbenthedatadtiansreissianoaténurid thenl GvapplicatieniSa8w theta to be
service dorovider 52 terminates the sessjion., . _ _
transmitted, the transmission station communication library 28 splits the new data into
data packets in the step 118 and the data packets are transmitted based on the current

transmission rate in the step 120.

In the foregoing manner, a method and system for regulating bandwidth by
controlling the data transmission rate of data packets at an application level are
described according to several embodiments of the invention for addressing the
foregoing disadvantages.  Although a few embodiments of the invention are
disclosed, the invention is not to be limited to specific forms or arrangements of parts
so described and it will be apparent to one skilled in the art in view of this disclosure
that numerous changes and/or modification can be made without departing from the

scope and spirit of the invention as expressly set forth in the following claims.
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In the method 300, the steps 110, 112, 114, 116, 118, 120 and 122 are
performed when the data 58 needs to be transmitted from the
transmission station 22 to the receiving station 26. Once the data
transmission is completed in the step 122, the 15 transmission station
communication library 28 determineg whether there is any new data to be
transmitted in a step 130. In the event where there is new data to be

ClBnsmitted, the transmission station communication library 28 splits the

1.new dafaeintor fata pAGKats iadheiatam | 1&angithedata RGNS A Between a

transmitted based on the current transmission rate in ‘the‘ste;f 120. 20 In
the fOFERONYIRTEAAEP AREATSEEAHBSSHNA FORPRRNHEMIPLBARRYiGasHYT the

contrellinentbg Ardaiananaisaior daia Y datr Pagkeis atamaRRlGRIibrary,
level are described according to several embodiments of the invention for

addrédsmgthed Ry disadvantages. Although a few embodiments of
the inventiop-gigséadisdatedrdfieninvetipade Motimbedimnited 4 sRedfigion

forms or arrangements of parts so described and it will be apparent to
one SAMEBURIEAECRAIRT&f%w of this disclosure that numerous changes

and/or modifigatiariaanike Mmackeiviibe Ut drparinthiiarmaitsh $ERRE Aaded on

spirit of the invention as expressly set forth in the following claims, 30 11
Clainf&1. JORASIHAHIBr rEGETEME barawetis by FEliatff disgeiving  station
transgaissiRnibaivwe eBarnirangmission station and a receiving station at an
application level, each of the transmission station and the receiving

station havifitf P LM Ui EQBRFFHIBPary P e metSd coifptifen  station

requestingwesiia atisamiarmationdrem thesracaivirgnsiaii@tion library for
communication library; configuring the transmission station
comriamieLtideIf4ry based on the configuration information requested

from the recgivingnStati@nis transmitted from the transmission station to the
receiving station based on the configured transmission station communication

library to thereby regulate bandwidth.

The method for regulating bandwidth according to claim 1, wherein the
configuration information comprises a plurality of pre-defined parameters for

configuring the transmission station communication library.

The method for regulating bandwidth according to claim 2, wherein the
plurality of pre-defined parameters is defined by a protocol in the receiving

station communication library.

The method for regulating bandwidth according to claim 2, wherein the
plurality of pre-defined parameters comprises a pre-determined data packet

size, a pre-determined data transmission rate and a pre-determined time span.

The method for regulating bandwidth according to claim 4, the method further
comprising splitting the data to be transmitted from the transmission station to

the receiving station into data packets, wherein the size of each of the data
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10 communication library; and establishing connection between the
transmission station communication library and the receiving station
communication library for transmitting data, wherein data is transmitted
from the transmission station to the 15 receiving station based on the
configured transmission station commpunication library to thereby regulate
bandwidth. 2. The method for regulating bandwidth according to claim 1,

wherBiskes desfigRlr stsrethibimPitsleteamiprdelaia mrakekyse pleliaedfagthe

para

kg for 20 configuring the transmission station communication

library. 3. The method for regulating bandwidth according to claim 2,
wherein the plurality of pre-defined parameters is defined by a protocol in

6.the regRivingh &iatip RegANVMYTHEAIRMIDERBrdR ¢Hd BRiIMSINGE fREthod further
regulating bandwidth according to claim 2, wherein the plurality of

pre-cTRRESHT AFRRTEYS EEnbi Sa5 D pctietiamilsdidatnpaine s 1aiing o the
pre-deteiminesislaia ansmyssinicraithandaPendeterningdtinersiany the
30 5. The method for regulating bandwidth according to claim 4, the

methBE i her comprising splitting the data to be transmitted from the
transmission station to the receiving station into data packets, wherein

the size of each of the data 12 packets does not exceed the

7. pre-dERErmRFBabARs seewietiag Partiridihytrerdingtdeor!8mrik Hibaseg the
for regiiatinaGandwitih @acorlinadacaim Sihsumeniod fustasy 13sts for the

comprising transmitting the data packets from the transmission station to
the PYENGSEUERATLITSE BR&%re-determined data transmission rate defined
by the protocol. 7. The method for regulating bandwidth according to

g cIaimT4, wherein the

10.

11.

12.

13.

he method for regulating bandwidth according to claim 7, wherein when the
pre-determined time span expires, the method further comprises retrieving
new configuration information from the receiving station communication

library.

The method for regulating bandwidth according to claim 1, wherein the

transmission station comprises at least one application.

The method for regulating bandwidth according to claim 9, wherein the

transmission station is a client machine.

The method for regulating bandwidth according to claim 1, wherein the

receiving station comprises a service provider.

The method for regulating bandwidth according to claim 11, wherein the

receiving station is a server machine.

A system for regulating bandwidth by regulating data transmission at an
application level comprising:
a transmission station having a transmission station communication

library; and
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10 configuration of the transmission station communication library lasts for
the pre-determined time span. 8. The method for regulating bandwidth
according to claim 7, wherein when the pre-determined time span

expires, the method further comprises retrieving 15 new configuration
information from the receiving stationgommunication library. 9. The

method for regulating bandwidth according to claim 1, wherein the
transmissiof E8HMEoHbIMSeBAYINE R e faVAHD IFEXIRSh comrgnipRdon library,
methgd f?écfégﬂlgtiQﬁtﬁﬁﬂ%ﬁ?ﬁﬁ?&ﬁf&ﬁngiw&@im QoMDRERIRASY with the

transmission station is a client machine. 11. The method for regulating
bandfABHNESESHAED QEIMUDIHHERHR Y- 25 receiving station

comprises agrpdise paViderAanTinednaliad iR ieaaingGhasdwisth the
according to claim 11, wherein the receiving station is a server machine.
30 13°RINRLHIYOP Lt g Pariwighibieeturdihy B anamisierigation
at ancARRIiGAHALISVE) GAMBHIS IR RUERHBISHIRR SaURMANAGLR library to
transmission station communication library; and 13 a receiving station
havir§easRicestgtshand ihmunication library, the receiving station
communication library in communication with the transmission station
communication library, wherein data is transmitted from the transmission

Hstatiohfo theen réeitigyl iago Ry Wiaarsriding sioncidim gliatdd ggithdhe

transipigsigRssatiacaM oAl librarviswe thediapadng statiofocol  for
communication library to thereby regulate bandwidth. 14. The system for
requiESEHPHARRGISH -according to claim 13, wherein the

15. The system for regulating bandwidth according to claim 13, wherein the

receiving station communication library comprises a protocol for regulation

thereof.

16. A system for regulating bandwidth by regulating data transmission at an

application level comprising:
a transmission station having a transmission station communication
library; and
a receiving station having a receiving station communication library,
the receiving station communication library in communication with the
transmission station communication library,
wherein the transmission station communication library performs the
steps of:
requesting configuration information from the receiving station
communication library;
configuring the transmission station communication library
based on the configuration information requested from the receiving
station communication library; and
establishing connection between the transmission station
communication library and the receiving station communication library

for transmitting data,



10 transmission station communication library comprises a protocol for
regulation thereof. 15. The system for regulating bandwidth according to
claim 13, wherein the receiving station communication library comprises a
protocol for regulation 15 thereof. 16. A system for regulating bandwidth

by regulating data transmission at an 4application level comprising: a
transmission station having a transmission station communication 20
library; and ¥hecahifgiatatiorRaviitgd fsesiviig statonistmmefaliationr the
librany,dRgre N TR0 AR RICALANHREANA b R AR NCRERR Mithion
the transmission station communication library, wherein the transmission
statidiPEBMIN RFERIOIE BBIAADLBBMBIANS the 25 steps of: requesting
configuration information from the receiving station communication

library; configuring the transmission station communication library based

on the configuration information requested from the receiving 30 station
communication library; and establishing connection between the
transmission station communication library and the receiving station
communication library for transmitting data, 14 wherein data is

transmitted from the transmission station to the receiving station based on
the configured transmission station communication library to thereby
regulate bandwidth. 5





