SYSTEM AND METHCOD FOR PRI ORI TI ZED DATA DELI VERY I N AN

ELECTRONI C TRADI NG ENVI RONVENT FI ELD OF | NVENTI ON

The present invention is directed towards el ectronic
wd toeghisi@y Specifically, the present inventi GRCTES2007/081749

directed towards prioritized data delivery in an

el ectronic tradi ng environnent. BACKGROUND At

one time, there were only open-outcry exchanges where

t r e ANIERIETHGY FORMYORS TN DAITAEDELIVIORY IN A0e

t oget her t o HEEdRONICPERSDING WVIRDMMENYENt  Of

el ectronic trading, traders can participate at their
client devices froREIQNOFINVEMTEORES by conmuni cating
over physical networks with el ectronic exchanges that
aut onmk bieednk WvéRabe R datdsl tanddodidcabsic trading. Speeifically, the
particul ar, subscribing traders are connected to an
prechaingatisn © deaiddaniedstpriadieg dah adlivery i fyelswayniofrading
conmuni cation Iink and through an application program
trvirekith@ce to facilitate real-tine electronic
nmessagi ng between t hensel ves and the exchange. The

el ectronic tradi ng plBACKGROUND udes at | east one

el ectronic market, which is at the center of the

t r adi AtgnsHnat, éerande hidn dpeaasoutcheexutmngdsiwigreofaddys,ds and

of fers placed by the traders for that market. The
gleeifitallp birgersnang selgtsngouldicinedesthratolate npboomalitiothe t hat
is distributed fromthe electronic market to the
tdvader sleatioaic yadiet, eataroeun particibae dtakar. cliOr devitdsdrotrramae s
receive the market information, it may be di spl ayed
titaiidaey @mniunehtingtavadihpgeas neteahs wittUdertrovic exdbanges that
informati on, traders can take certain actions
suntahatidallygnattheidsomnd ofigs.of sendi ng buy or sell orders
to the electronic market, adjusting existing orders,
del etlh pgtiovateubscribing tadeesrapi eopnagizd spanregchynghdy eectronic
Traders may al so use software tools on their client
dedinardatforrs b wep ol eommhsisetioank arfithronginal applicatien ngogram

interface to facilitate real-time electronic messaging between themselves and the

exchange. The electronic trading platform includes at least one electronic market,
which is at the center of the trading system and handles the maiching of bids and
offers placed by the traders for that market. The electronic messaging includes
market information that is distribuied from the electronic market to the traders via an
electronic data feed. Once the traders receive the market information, it may be
displayed to them on their trading screens. Upon viewing the information, traders can
take certain actions including the actions of sending buy or sell orders to the
electronic market, adjusting existing orders, deleting orders, or otherwise managing
orders. Traders may also use software tools on their client devices to automate these

and additional actions.



Al t hough the amount or type of market information

publ i shed by an el ectronic exchange often differs

from exchange to exchange or from nmarket to market,
woheywiare generally sone standard pi eces ofpCT/US2007/081749

i nformati on. Market information may include data that

represents just the inside market. The inside market

is the | owest avail able offer price (best ask) and

t he higbesthoufiuhaR e B Rakét iRBrkA6S bubbitd) by Bn difk@onic

market for a particular tradeable object at a

Bhdne€ bR di R Adm bRthidgd® exMBnkedr foRf i@t @ keBHerahi§O
i ncl ude mar ket depth. Market depth refers to

Guhglly $dnRStadd:Ad hidkek of forhdiRni MaH@EinfohdRh nRf theliay data
also refer to quantities available at other prices
AEYprideiubiiBe infigd slarkemrkeinsidd erkepiaint iowstavalblabife
at a given price level is usually provided by the
e RBORK) 2Rd 89 BodGALRIISIMIBId phict (BEsNBIH) e rkeafor a
exchange usual ly provides the total buy quantity and
pdioulad triadealsl € bl et bk HatticWlapoiit ireddh @ Mirkét hefortratiderayadlsoa
particular price level inits data feed. In addition
InGuy kel idagh. OMa&et dapid keferd foojuamtitieonvaiabldat e inide aariand
quantity information, electronic exchanges can offer
aidnedy alsy pefsr 10 fuanttids atailabib airaliedr poces swghirastht nsido perket.
price, settlenent price, net change, volune, |ast
Thapeditpaiaisble 4t heiveapticetievatie dsuglamovitisd byaimdexolraggs in
fill information. The extent of the market depth
apgeightablrss. tho odert wadbe in exshempd ysualgpeoddes die tetiduy quantity
exchange. For instance, some exchanges provi de narket
geipbdiofabyell ghdnti{ycivailabiti) thp maget dtepettisylargnide lordharits datay
provide no market depth at all. Electronic exchanges
febd. dn aliditidnt to proidmgrokder bebdpathmefibesushl agmicerardaupntity

i nformati on can becone intensive for network and
mfirmsiondededtronis exdaaecd ¢ratoffercasher pesedianariebinfosmation kech as
m ght offer only "5" levels of market depth, which
the opangheise, s¢tderepunbiprices icbehapgeaydluiby. destiradederice.fhe lasi tradegp
"B" buy prices and the quantities avail able at the
guantitgrand pesdor filbinfagmptionpr j ces. Regar dl ess of

whet her an el ectronic exchange limts the enornous
anpurfhe gftenyet tha guskehdephgvilablde agrder yaplly dspendnon the
intermedi ary and client devices may have to handl e
exiehanige:r e insinek. eunisEeianErs Plpvida mapiet daply Rl (Argost) grice
tinmes, the internediary and client devices may be
levelb ped etbernmatipravideeo makideth g alle Sdestronic sxshrgecsofien at
| east during those tines, they cannot majintain near
firai themmarket daptheotirred s garksyinforpiopicambsrege nigasivedre
traders begin trading in electronic g%ading .
BEYPTK GPh it deyines- [FELgstive 2R Slertandy Rkt rsht 81 oali“gnt
devices is likely to continue, roming at_an increased
Jexglgof market depth, which includes the quantities available at the current top *5

buy prices and the quantities available at the current top “5” sell prices.
Regardless of whether an electronic exchange limits the enormous amount of
messages being broadcast, very often the intermediary and client devices may have to

handle the burden and consequently can be overwhelmed. At times, the intermediary



El ectroni c exchanges and/or distributors of market
information often struggle to bal ance the nessage
processing |oad and the tineliness of market

wao 0esrEri on nessages wWith the limtati ons ofCpbseeemsiza9
networks to deliver a network friendly, data
i ntensive, fast response market information feed.
Most often, traders want access to as nuch of this
brief e ATREVIER nA§ bE AfibledS hdAak HhdthRsisOprbdraiing 1haYang anNlehgk e
nore efficient and nore effective trades. However,
duhgtitst ffled hapl@hng ndenmnals: faltifedia gréRbsidel ARIdiNBEAG]
i nformati on updates, many client devices have
shére ek tegimud Gh QinSeldeRoiBdidddig dn it dR( ho vadl it €S
and on occasion the |oss of content in the market
infdr@ediat eoiclivitdiatias id iikaly tatetiecebwiag at aDeRphated rith e
attenpts nmade by el ectroni c exchanges and others to
I Mpr ailectibhie exthsiges dndior AigtriblitoR @Y Hedket inthmiatied ofm strigsle
for exanple, Iimting the market depth, there are
ithalahcethduyiesdigs atheating pad aidahé tiwelmens oémbrksmhhocsion f
di stribution, or at the very |east the current
sedseitcs ok thalieniiaties npptetieal networks kd deliger b hetwefkdriendly, data
beneficial to provide a trading systemthat offers a
memevd Yastmrsponsretaniced infamatitinsbed Dédst ofgn rmaudéee tvant access to
information that will provide the traders with their
ghasuched thisanfosbation Axoksras penblaso thai thé opn agkepows Efficient
SUMVARY In accordance with a first aspect of
siiigngre ef@nive Tadue dtdvwersr, dusdr the iradegs damanddionnaapteklatneg or
prioritized data delivery to a client in an
whicttinformation npddicn gnaap viianbdevinas hayo syfferedifrog: defage wimarleey
a plurality of nmessages associated with a tradeabl e
wfjreetionapdaies and pepasesaingheloghenficemtent mgbdimerise sufganation
contai ning market data that is associated with a
Imsigss theidroreraived] Bospite thggdemmigmade by islectromiceaxphage ryd
device the lower priority market data in a data_
atherg ot ippeove the distribpuyiep of mpthstmfpraptionhydergrample. lingeng the
intermedi ary device: determ ning at the internmediary
saskptdenthiihere pig stk mpGedirdrantagesss g@éﬁ%@htﬂaﬁh?@ Ofrar ket
data that is associated wth a higher priority |evel;
dipEbyererebbe v Ey leaft theiraren polutépie e MseeRlE§e cont ai ni ng
mar ket data associated with the higher priority
| evellt is iepditrm denghiiabio arraiiendrlise sgrmdhd sSeR pAOBd Wit h
the |ower priority level together with the market
dpppmpicqactnd; far diyrilpipgmmprket infogpatien Bt williprsyidedirdraders with
the internmediary device to the %Iient. hi
theiz desirshmarkeliinlprmptiensaiiFky 2 888161 t he present
invention, there is provided a nethod for prioritized
data delivery to a client in an electronic trading
envi ronnent conprising: receiving a plurality of
nmessages associated with a tradeabl e object at an
i nternedi ary devi ce, each nessage contai ni ng market
data associated with a bid or ask quantity at prices
out si de of an inside market; queuing at the
i ntermedi ary device the market data associated with
the bid or ask quantity at prices outside of the
inside market in a data structure; receiving a
subsequent nessage at the internediary device;
determining at the internedi ary device that the
subsequent nessage conprises nmarket data associ ated
with the inside market, wherein the inside market
conprises a highest bid pr%ce and a | owest ask price
currently available in the market; and sending the
mar ket data included in the plurality of nessages
together with the market data included in the
subsequent nessage fromthe internmediary device to a
client device.



In accordance with a third aspect of the present
invention, there is provided a conputer readable
medi um havi ng program code recorded thereon for
execution on a conputer to provide prioritized data
delivery, conprising: a first program code for
receiving a plurality of nessages associated with a
tradeabl e object at anSUMMAREdI ary devi ce, each
nmessage contai ning market data that is associ ated
with a lower priority level; a second program code
for q?&%&&@aﬂfz it MBI asPct &pﬁﬁetpYesém&lKéﬁloﬂ@{eae ik prodidelad a
structure,; ird program code for receiving a
sulhsdfupititiressadeiven 19 odientin pydegienis ding epgonment

determ ning.tha
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hi gher priority market data will be sent directly (or
as soon as possible) to the client device. Sending
the high and low priority market data together
provides that the client will have the nost up to
date data and accurate representation of the current
mar ket . ~Receiving a high priority message is an
ethanipsodftedithyd lgher primgibelpesitand 8 fifth progiam; caéifor upon
candi b | | Q06 nib G arkQWatR hdsOEidtbd v ML K Rieh
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ustrati ons have been provi ded above, additiona

SXATR! £:8 AL AR Ya§ 8L r A8 The sMasti il GRkIoaBR pRa)iscdlona
be nmade to the system and net hod w t hout departing

TR AR SR idee U nARP& DI re bR iPMtRALth @fdersABiLh diieanal
features and advantages of the exanpl e enbodi nents

Vot dxaRBle SAtaddaRibi bhsd b r R SEhdr @bdisiihs bietanfed bf tanBiside
The features and advant ages of the exanpl e enbodi nent
FEhYkeD Svhil8 Bldigelssanghabioaiwieds biruowg bt drives cashiodf ment s
particularly pointed out in the appended cl ai s.
Tharenand Rheherfeeaipk, @Sraitér Inligh eRormom@mehdsisloh Yast trades
~apparent fromthe follow ng description and appended
Gk &iniothed iteriBYinfeeest. €8¢ Hembyid lathop bkl be thisqfrerhibeto
exanpl e enbodi nents as set forth hereinafter. BRIEF
PESRIaP T hiGecDRAW NGGita distributiokienyedyehe dbadioment s
are described herein with reference to the foll ow ng
Gheaificaly inhibit tiddetilery of importdak pigees ofimarketalath koibk rafica ghesm
illustrating an exanple systemthat provides

pliiel spstérh hiriamaktisbaltpeovitiel ibuigha/trddar gets th inotmagind thatis mditng
envi ronnent ; : ) _
important to him or her, while at the same time reduces the burden on intermediary

and client side devices.

To facilitate prioritized data delivery according to one example method
described herein, the system includes associating a lower priority level with a message
comprising market data related to quantities at prices outside of the inside market and
' associating a higher priority level with a message comprising market information
related to the inside market or trade related information. A network device, or some
other intermediary device, may store any low priority market data in a data structure.
The system will then coalesce the low priority data in an effort to reduce the
necessary amount of data that is to be sent to the client. If and when a higher priority

message is received, the coalesced, lower priority market data and the

4a



Figure 2 is a tineline illustrating nessages flow ng

t hrough the exanple system shown in Figure 1; and

Figure 3 is a flowchart illustrating an exanpl e
wolmishedsf or prioritized data delivery in an rramzeonsz49

tradi ng environnent. DETAILED DESCRI PTION |I. Overvi ew

A system and nethod for prioritized data delivery in

an el ectronic trading environnent are provided. The

HERS HER & daRASHN LRI direbRCLEAR 0dTRs oBsibld) ttheBichON
relaﬁggﬁﬁo one or norg tradeabl e 8bje?tslfﬂat are

detigd e@naﬁl% 23 h@hQGE TN ProriB XA 88 tobtBer QXA MR Bat the

enbodi ments are particularly useful when the market
diisntwill A RRd (gt 6 ddleVa@ Al B G Yeproadiidioh 6f t0é cumik et
updates, in the formof nessages, are being sent from
hieetel ectroni c exchange. Although the exanple

enbodi mrents may be useful at other times during the
cour Recéfinge hifiphidiy fayade@s MRikahFE bk tiderihg evehter pre-
networ k and system resources. According to the
RRAIo 8186 GHicHRteSrs tHPbw PRdrity inkdkbtziatal a@dtho high pHbeM
resources is provided by giving nmessages of |ess
1BArRA dfth EARGenttt®ha clidndeice Bogehwe 0t perdefiyed@bndiéins way y
to the client device. Messages that relate to the

dl 90 Pl Py gPmInkadlin Odditmns, ar in placa de the edcaiped atduhlpeiority

i nformati on, such as last traded price and | ast
thésgdde dF Grimnintd, ¢ preadedingirediadd wighf aldohgslude aoigte period, a

i nportance to a trader and may be consi dered a hi gher
dqalcuiation, yr sofs@ger tHegefiped poéckytharelsemges winy tosendisher ed
through the systemwi th a higher priority than
mBsgageshddiait deetat e to quantities at prices outside
of the inside market. Wil e the exanpl e
enbodhesystes: aad enethiod &ctlidde pronwdradisiapdeltaty ion vay thah

i nternedi ary device, such as a gateway that is

ipodiits tho redir bel radees thnowradldurden b sysicumanh oawelkdesphrees.
client device, it should al so be understood that the
Whilogonteiithatritons bfve rewaeyidsd gbgreiaddijiongbpramplek are proyised
at the el ectronic exchange, such that the nmessages
lpeain. ¥pdifisatibes regycinarhg enatetorthesybtom andvnethed withpat Jeparting o
already prioritized.

from the spirit or scope of the invention. Additional features and advantages of the

example embodiments will be set forth in the description that follows. The features
and advantages of the example embodiment may be realized and obtained through the
embodiments particularly pointed out in the appended claims. These and other
features will become more fully apparent from the following description and
appended claims, or may be learned by the practice of the example embodiments as

set forth hereinafter,



Associating a priority level with a nessage can be

based on nmany different pre-set criteria, which can

be configured by the programrer of the system or even
wo heshaiager hinself or herself, if so desirefer/®oo7/081749

exanple, as will be discussed further below, traders

generally base the placenent of their orders on the

i nside market prices, novenents, and quantities at

the inside markggipk DEQERIAPICNOFIIEI#ENER' ket
general ly repreSEﬁT§!§%é—ﬁp§r_pTétT§E—CUTrent state
of t he IBleKGhoditbntt Sre R&BEE BbiRin a&i@?&fte{?ﬂc% tb B8 kAo wing

mar ket 1S di splayed or processe e tradi ng

aERNiASHEM ckly and as accurately as possible, with
a latency as close to zero as possible. Latency is

def i naghrhef8ibbcRYiakRE: ifthstRtidgtan %?ﬁe HHEmAHEIeRLE O
nove across a network connection fromthe nessage
BibeizEd dafa &ei}eer}ﬂasaﬁ%&su&%&wdﬁ@%%nmwp priority |evel
associated wth a nessage may determ ne whet her and

how Giek? ¥ aliR1iAEHEAGEnNntskacbendvahaMRMR Be bt | ent
devi ce. A trader mght also define a range of

BfsteBhbRY RIS WA the inside market that the trader
is nost interested in. Wien a nessage is received

that Fifieé MgeFowhkeliubilios AtaRPlc hRthal fRgribiRi-ad dad ket
change within the specified range of price |evels,
iheaytibhai claessagalmpshvabm@nbe associ ated with the

hi gher priority level. It should be understood that
multiple levels of priority can be defined by the
trader using any nunber of pre-set criteria.

Trade related informati on such as |ast traded price
and |l ast traded quantity, may be as inportant or nore
inportant to a particular trader, and therefore, the
trade related informati on can be included with (or
substituted with) the inside market when the "inside
market" is referred to herein. If another item of
interest is deened inportant to a certain trader,
then it is preferable that the system can be
configured to give that itemof interest a higher
priority (so any itemof interest may be substituted
for the "inside market" as used herein).

Otentines, the data relating to quantities at prices
outside of the inside market are not as high of a
priority to the trader as the inside market data. The
anount of tinme a trader spends anal yzing quantities
at prices outside of the inside market, nmay in sone

i nstances, be considered m nimal by conparison.
Therefore, data relating to the quantities at prices
outside of the inside narket are not subject to

i mredi at e matchi ng or narket changes and are
generally considered to be not as inportant and may
not be i medi ately sent, depending on the conditions,
to the client device. According to one exanple

enbodi ment, nessages contai ning such market data nay
be buffered and



then stored in a data structure until a pre-defined

condition is satisfied. Messages of the | ower

priority nay be coal esced, or overwitten, by nore
wd fegedi7dower priority information. Coal esci pgr/iiSo07/081749

defined herein as consolidating nultiple market

i nformati on updates with other rel ated narket

i nformati on updates to create a single update.

As previously stahpeaTids pikerdptitad condi tion m ght

be a tine period,"tThé teceipt of a higher priority

fessag&rabwne i nternedi ary device, a calculation, or

some ot her user-defned process used to determ ne when

t0 sengysmRSsadRmhol orbRsHEkd s dézﬁe&% $fan electronidMiding t he
exanpl e enbodi nents are descri bed h

ereiln wt

ERHIBHBAR BrehRovidell UBle Adsi g8 RERBED N Hch@ mpR&t | cul ar
applications, it should be understood that the

R BIERO R I BF SR 8ddABk objedtt thethrd RRAELIAn cRXRBIC
systens, methods, and advantages of the present

Y@L | ik ephhple BRADOHMARCHEFar@RRR QEHul bdeiDiRE makdls
skill in the art upon exam nation of the follow ng
ataN#ing fpRAIRChnd aBSdVeRitotiRs oStid ket apdaghs Vih 1@ f@RQf RREsagds eM
of interest a higher priority. As previously stated,
bl bbifig kot £diel 6@ clebBdnicadxbhanipks hA [@@adH thOBampE ¢HibedEents

nmet hods, features, and advantages be within the scope
ahy bhaefl 90 tirh@\datid 08 comRdf b eadiinda ad @timally thlize the
acconpanyi ng cl ai nrs. Hardware and Software Overvi ew
Aawokdhdigystem résoarcax apbréing ribel eamplembbdigents, optimal
comuni cati on between an el ectroni ¢ exchange and a
afilizetivin off eystereredonieod ¥ eovalnd Bx gihmp gesshgn aflieasipnifigance to
nmessages to a connecting network device such as a

g abdnalpwer priovitit erdelfxery to drecliaitllevicd. Mesagedha rafatchievhece,
collectively referred to herein as a "gateway"), and
tnkide metkeior korgkéw irade rélwed maskkiayforgativheucheas ket tradet @ico f
that nmessage to the client device. Software and

bk lebhvarded quamponan gsneaily af theonpiosamporentdte ke éafer aat mavtie
gat eway can inplenment the exanpl e enbodi nents
dasideredebiches papnity. Those high priority messages may be ushered through

the systemn with a higher priority than messages that relate to quantities at prices
outside of the inside market.

While the example embodiments are directed towards operation at an
intermediary device, such as a gateway that is positioned between an electronic
exchange and the client device, it should also be understood that the prioritization of
messages may very well take place at the electronic exchange, such that the messages
sent from the exchange to the intermediary device are already prioritized.

Associating a priority level with a message can be based on many different
pre-set criteria, which can be configured by the programmer of the system or even the

trader himself or herself, if so desired. For example, as will be discussed further



For exanpl e, assune the gateway has received a
nmessage containing market information from an
el ectroni c exchange. At a tinme of high nmessage

wo neddsimy t he gateway determ nes, based on tWergseeaeiz4e
criteria, the priority |level of the nessage. If the
nmessage is of the lower priority |evel, the gateway
will store the nmarket data fromthe nessage in a data
Blidw Glabldr® en\éﬁﬁf Bast 118 plEBShen! SARMH ord PR thPini@d dodriet
mar ket da%a will be stored and coal esced with any

PRiRY, inehdhts bl REndtRVRihddhidid thdriet PREK Shs Matmdide Hafkkl a
pre-defined condition is satisfied. An exanple |i st

SdneRe repfffdnRark 1669 Plebib QREreMBRE of B GlakRE 6 iRAMRsal that
According to one exanple pre-defnmed condition (i.e.,
1he &81dP lnabdet 18 diBpI1BYLd RE proEdsicl biaRIagay sysich =3 qliitigedd as
priority | evel nmessage then arrives at the gateway,
hdcurdlelyl as peRBICt Wh 8 RkeAcOds cReE B Qs PEsEvicOUskNty Sd RFitdd
| ower and the current higher priority nessages
Lp@r bdls e ittdkes of 4 RBdsagdey e actdss andik@h esnnpdtiod fibiny
nessage arrives at the gateway first and there is no
the iR §sag drigin tb Yhe MRS S13¢ @esthitian. STermeadrity levk@sodatea with a
structure, the higher priority nessage data wl|
ey ndyelkymiiee ehslier bl Holaquitklyahd mekeapk o6l Byrelaysiab the
Turning now to Figure 1, which shows a bl ock di agram
¢llebhukticat i ng an exanple systemutilized for
prioritized data delivery in an electronic trading
envi rioonaientighSpeciefincatahge, of priguewels brdund the degle anarket that
el ectroni c exchange 102, a gateway 104, a client
e radee is W6t in@rovies Ba Fehch @Bnesaplis accdatdths twclidbumakd 10.
El ectroni ¢ exchange 102 may host one or nore
nimpaticareltagdcla elagket aharpe ovitharthedpscifichrande o privayevels, then
connect to the one or nore electronic markets to
thetankesage ade albd lee asiyjcptet gyith @t highaypribfity leel alt shoniddre k
devi ce and includes one or nore conputers (or
wrdegtoadrthpt muiwple teyels sifriovkyrcen bhdefinedleyethe/igaslerihg any
transmts market information to and from exchange 102
npmbehed frpsateitrismessages whi ch may i ncl ude pri ce,
order, and fill information. Client device 106 is a
conpUirede relpted infosmetiopsuchgp dasigradetbprice prdles daded fapity,
gateway 104. Also included in Figure 1 is
PRy Pesas iEporipat grEssigpotesto avegsagetraigganddhtrefprestherizdet
information relating to a tradeabl e object. Message
rehpd pfgroagien ¢rade nghudediyith (95 Fulpstitiiad with) theipadergarke fyhen
trade related information, or even narket information
the [igsidgygackes” jshefersqdrip Bereinpffisnetherdigof griess s deemierle
current inside market. Determ ning the actua
PBREHY fo Grtaifradeaghentis Prefablsahss dicrsyyterb epnde coufteutd i
104. Data structure 110 tenporarily stores nmessages
Frethetiier of dtterpsht figherPHomE (f9rany Ierg QEintefsst 1aay; heyubstiied
%L whi ch is described bel ow. A Exchange

LR attgde PoEeh AOBECALER) many different types of
mar ket i nf or pat.i on nessages

_for connecting gateways,
£ 1 adGHEPIRR S AR IRIAIGE T HIEL P GEUR AT Beide mirki
connecis. to the exchange 102.to receiye the broadcast
Bt hih P RN TGOS 3o e e g Bt 1B
then rela o ¢li.ent device .106, 1t oul d be .
b et Snds Rt e S rcih st R bR N e B may in
contain market information representing a different
tradeabl e obj ect than a nessage froma second
exchange. As used herein, the term"tradeabl e object"”
refers to anything that cadh be traded with a quantity
and a price. For exanple, tradeabl e objects may
i nclude, but are not limted to, all types of traded
fi nanci al products, such as, for exanple, stocks,

options, bonds, futures, currency, and warrants, as
wel | as funds, derivatives, and collections of the



conmbi nation of other tradeable objects, such as a

cl ass of tradeable objects or a trading strategy.

In general, a nmessage from exchange 102 may i ncl ude
womidiel7sh nf ormat i on representing prices and muas2047/085749

for a tradeabl e object. For exanple, the nmessage

could represent market information related to the

i nside market, such as the highest bid or the | owest

&k insincd¥BekBhsiderddQhiimal QNcobhdob "Ohdr&o! dafaGSatitdlts inde

the inside market. It shoul d be understood that the

GRESRE 8SoricQRts MR f The RRIE BRI HE hdt il &t B%MPIRNGE iR Ying
i ncl ude ‘ot her data and should not be limted to the

S Al Bfan 8 Rl 8P 8EaRP BBidered to be ndNB iBpRELI=08 inGy not be
exchange may al so broadcast separate nessages
medaikdly R6t, B4pdstEnd @l (i REdiTBEskBithd INEQBAE. Alecorli@E to onc
exanpl e, market information relating to trade

g Rembodmblt 388 s4¥8d htaintnededt ARkt Aok SafbéBufRfrd and
electronic trading systemmatching a trader willing
{hen fbtyd B aldeRdeRNIre vl h eetdchifdd @n@fidrCie sdtioficdn 0ldlapes of
trader offering to sell the sane tradeabl e object at
ihB &v&apiorif mbetid Blilefebd, GEoverv@iithtyitbré fecdnt lowatision®t ch.
A trade match nmessage sent to a specific trader may
infudinatth®. PHAlMAINE isaleifyd herRinoss BBisbldatisgabiipls nagkst traded
price and last traded quantity as well as order
mfviibeton updE® with oftignitaired niaflen hifiainhinn wpdaks, to pedtC@single
time, quantity and tradeabl e object. Such a private
qyddier nessage is not broadcast to all connected

devi ces, as the el ectronic exchanges strive for order
anonysipravidogy weed, tha meldefded ddnditiox olighn bea tnsperiod, the
broadcasts nessages to generally let all traders know
tebrat ofrmbighe gribvity eessegauat thedinterimedierytdavice, p caladatioe\we keme
wi t hout revealing any specific information, such as
gthe usdneleidred eroceva gseg tadetaiming when tdendmmadsedzeste Sisatjent
broadcast to all traders may contain only public and
d&venynous order information, such as |ast traded
price and last traded quantity. A trade rel ated

mes s gidleitie axhplp einbedipenty Ay descrahgd herein fagth refprencetader s
to know what quantities and prices have been matched
lpstezkiee amboflietents g Partigder applicatieny. it Hovld hejundeisipbd thatthe on
may al so be associated with the higher priority |evel
eraar ks embodimenthare aotilianted thexgioe Other syptimskistheds, a88ssi bl e.

advantages of the present invention will be or become apparent to one with skill in the
art upon examination of the following drawings and description, such as giving
another item of interest a higher priority. As previously stated, it is iniended that all
such additional systems, methods, features, and advantages be within the scope of the
present invention, and be protected by the accompanying claims.
IN. Hardware and Seftware Overview

According to the example embodiments, the communication between an

electronic exchange and a client device involves an exchange broadcasting messages



One of ordinary skill will appreciate that any

nmessage or nessage type provided by an exchange can

be utilized by the exanpl e enbodi nents and one coul d
woeRfosgigf e the systemto work with those mesEAgEs200081749

nmessage types appropriately. B. Gat eway As

nmentioned earlier, gateway 104 includes one or nore

conmputers (or prograns) running software that

@ CEANEShc 2R ol BRREEICR o REH S ay ot R bk dirand from
t he exchange 102. As used heréein, a conputer includes

ARYm AR §&icM doNediR FoferRl t Rordi AL %E@WayTRRAPIE n&frork
processing information to produce a desired result.

JNES theR rBRAHRMBYmARA dRE oAhEORRLET tRf clRMMeHLE SofiWeR as
a network server, workstation, personal conputer, or

ArdmbRRareRUpERMG bAd dovnbidaliéh HatEWAYhel cBteRRY caé HRPHh &t the
devi ce that has the processing capability to perform

Hagpk UAGhdiAMeseid-prdeiher ei n. According to the
exanpl e enbodi ment, el ectronic exchange 102

br oateAshmpRESG AR SANaghil BVl b kRtsagd Hotthiiizintikeand
t he connected gateway 104 receives the nessages.

ey fbarhnteneRomendBank eA tmEsEE il aildsabOtraftic, ehet

devi ce 106. However, instead of sending each nessage
ghadvary deledine MBascliemitheeprd 86 citerid, theipsioni teeMe the ngadagaely
104 may optimally utilize the network and system

he 5:04h@as oftille PlverickityzZibvey tiebgiagweevillhasory the eaddei dpifrom
devi ce 106. Data structure 110 is used to store
thbecdadedn 0 ath eveturg fhek itheynosGeomi Rivkeypriodatsarket data will
structures are used to store related market data such
behstdred dnd canlesbal waichcag padioastd stueé thwef priccityemarkst datthafikn
are a variety of data structures known in the art;
predefred cotditien deesitisfiele dn exanmbd let efifhodifiredtadisioutak not
be limted to one specific type of data structure. It
dhaibed atmive 0Adperdinede psd ceuple Ipeet-defihal wadifos(i.¢.uctapt ef €an
be | ocated at the exchange or at the gateway or be in
Wgnprimiticiatssage), Wi a thehet priveity lovel btshge then arrives at the gateway,

it will send the data of both the previously stored lower and the current higher priority
messages together to the client device. If a higher priority message artives at the
gateway first and there is no lower priority message data stored in the data structure,
the higher priority message data will immediately be sent to the client device by itself.
Turning now to Figure 1, which shows a block diagram illustrating an
example system utilized for prioritized data delivery in an electronic trading
environment. Specifically, Figure 1 includes an electronic exchange 102, a gateway
104, a client device 106, a message 108, and a data structure 110. Electronic
exchange 102 may host one or more computer-based electronic markets. Traders may
connect to the one or more electronic markets to trade tradeable objects. Gateway

104 is a network device and includes one or more computers (Or programs) running

10



Based on the pre-set criteria for determning the

priority level of a nessage, gateway 104 associ ates a

priority level with each nessage as it is received.
woAmeHesding t o an exanpl e enbodi nent, gat ewaypdgs2007/081749

determines the priority level of nmessage 108 by

exam ni ng the nessage header. Wthin the header

portion of the nmessage is a differentiating nessage

§ofRRire thGheFBSH8 @8nsa il inafkbQifofatRh @4k Wk Cex G210 &
contains a nessage type. It should be understood,

1R 8 rm 0T 180 Bes WHRA A BYChIAR hritde oid BN &l dStIBiRforrhdtiB RN Ot
exchange to another, so it is beneficial for a

FSERVIDY istaQoigner thil Boki@eidRe Bf mbrb thethafds GoBtateR@p 504014850

types of nessages. Wien a nessage is received at

grohesay Fihf 1 RilRkiraak€mein 08, Makisan 108 cilssagekd ype
is made by conparing the header to the already known
MEsHage tiReSo a Ba&esle ofjedt NBIcHRESIAG hal YRBRIAOEurRFBESAGE
108, gateway 104 prioritizes the nmessage, such that
inbrketieforRavAGAdE Rtikdd deBmiatiod) of cveh infrket HMfofaAHo8 kelating to

i nformati on the nessage may be a "Higher Priority

fife saag@epricend-ciByisideths entent @sitidh@akbti Erterroiemp a. avhidlhout
any delay. Alternatively, if the nmessage is a "Lower
Exmitemtsi of yhedyRSSIDG @iay o pdrfvirmedg ghtow®r 10pr Datn stuctuiat et
information, the market information fromthe nessage
whipbrabily sgi@messapey thtata dsttmindduo be dfbdowdertpribrita, more of
pre-defnmed condition is satisfied. Once the

phieh delksonbell tebredi tion 1s satisfied, gateway 104 wi | |
"Construct a Message" to send to client device 106.
C. Ci4ent Beehapge As nentioned earlier, client
device 106 is a conputer that allows a trader to

par t iExclrage 102broddenstvamake tiffatenetypds ahgerkdt@@ornjation
general, it can use software that creates specialized
inatsegea firicomctting dhingysdrademdrakerst ¢o tetera st Glipwiar 04
termnal. The trading screens enable traders to enter
emdlectsde theteachanghel(2 to rgesaiesi the bregdeest mapleitieformagipwimpssegies.or
positions. The range and quality of features

whigh Bepvay 106 map ghen ralade climit device 408 gshoeld be nudprtood ghat
according to the specific software application

# Daishgedront gne cashapgs! reay contais knagesy informaioigeniesentingte or
strategy trading software. WO

differrnigneablembpct tymaoressage 719w a second exchange. As used herein,

the term “tradeable object” refers to anything that can be traded with a quantity and a
price. For example, iradeable objects may include, but are not limited to, all types of
traded financial products, such as, for example, stocks, options, bonds, futures,
currency, and warrants, as well as funds, derivatives, and collections of the foregoing.
Moreover, tradeable objects may include all types of commodities, such as grains,
energy, and metals. Also, a tradeable object may be “real,” such as products that are
listed by an exchange for trading, or “synthetic,” such as a combination of real

products that is created by the trader (e.g. spread). A tradeable object could also be a

11



1. Exanpl e System and Function Overvi ew Fi gure 2
is atineline illustrating nessages arriving at the
gateway fromthe el ectroni c exchange and then bei ng
wo Risaiged onto the client device. Specifi caddiyys2007/081749
Figure 2 includes inbound nessages to the gateway
202, out bound nessages to the client device 204, high
priority | evel nmessages 206 and 212, |ower priority
PRRUES ofoiRr AdatddChiectsl fBh hEciAd 45 AR dBledts or a
structure 216. According to the exanple enbodi nents,
@akgnay 104, shown in Figure 1, determ nes that
the recerved nessage is of the higher priority |evel,

the dabéhefad a 3RMagd Porh BRh&k @0 mEEMEIES miPkd) @ItM¥EE6n
according to an exanpl e enbodi nent the nessage is

fepRE@€ng fHoed D3 GhantiBHTGN Afddbable diect FoRe:ginpldChél sk .
Directly bel ow are sonme exanpl es. In Figure 2,

PRESRSEseRiQfarkes inf@mBiioha8laRl td theingiad SR, BKlastthehighest
gateway determ nes the contents of nessage 206 and
bl b KB 1Reit asle behika &Fodnafbi Rlalihy tolpBivdloukside @SR Mlcat €
wi th message 206. The gateway nay determni ne the
REke iftsyodl@€dalndB¥toekB Rtk Hgsdgberccvit] @mshodleckribtic
nmessage header and determning if the nessage

€Qhingt RSy Dtk ¢Ther etk akdvhoutdmbtibe limidd® tgadxemplys referenced
deternmi nes that nessage 206 contains data related to
ithec.i nsi de market, therefore the gateway associates a
hi gher priority level wth nessage 206. Once this
det ermi: Bla¢tionit ekchan@desy athabeoafi¢astrepressageaggOfontaming
buffered, and then sent to the client device w thout
thaic Mgjatsd ke informalien, dateaangtls, uather @faPd8ion Wising tdreade
client device receives the higher priority data of
nmieslgEaga tadkbmattihs dsfifetl hareid agtn ¢lérdronik ireding gyetem owichang a
process that data for the trader to utilize as
tadeckiljngas byyostsiddbee, object for Pprimgfid erothestragert dfepng @ssll the
storage area, usually in Random Access Menory (RAM,
sgedrafiezble hiect ptithp sree o bette prigegreadting imo lratlemepicdy ea

whi ch enables the CPU to mani pul ate the data before
it i s\ tradammfobmceriet wntthe spreific trderimsg include gty wddse
understood that buffering the nessage preferably
nfemetnguchag st trpdedipricd andles tadegiquatiey svewl ag erdprgumber,
ultimately sent to the client device in near

goeeint pyrpher, tigpsaetios code; précesiyme, nngiAng trideable efriedt.gtick d
toinclude a time delay if the trader desired. It
BrHEty oo mstsageds A Heedaed deialt epapcctyddodsegmgthe electronic
enbodi nents are not limted to a systemthat requires
HehaERS sﬁ.'@j_e for order anonymity between traders. The exchange also broadcasts

messages to generally let all traders know that matches have occurred at certain price
levels, without revealing any specific information, such as who the order was placed
by. Trade match message broadcast to all traders may contain only public and
anonymous order information, such as last traded price and last traded quantity. A
trade related message is the primary public source for all traders to know what

quantities and prices have been maiched in the market. Messages related to trade

12



Message 208 is received at the gateway foll ow ng

nmessage 206. Based on the nessage header contained in

nessage 208, the gateway determ nes that message 208
weRodsnisy | nformation relating to quantiti espgfRfohf@$749

outside of the inside market and therefore considers

nessage 208 to be of the |lower priority |level. As

shown in Figure 2, the gateway stores the | ower

Rl et YIS 1Rl sJIBSSRA R A Bichdt pggltl le%glragg LAt & ot Sient

until a pre-defnmed condition1s satfsfied.

FevilelaBhdiYely BEBRRGHE 210 is received at the gateway.

Based on the nessage header contained in nessage 210,

the gaieaMidsl KIMNESHOAL MIBSF A8& a2l n?ebsage tgﬁé“ ai ns
e ut si de

information rélating to quantities at pric
g[fovffd&eoy Ak Efan £k 8L iDL §V8E BlAHR HBOEIERE Sd'The SRS
10 to also be of the lower priority level. As shown
bdhfifin® Weystem t\Gorl A8 WRYe SE:MeBSorldisal bl

dat ghgf rr%ssage 210 in data sgter ucntmﬁsr ggfﬁ% a@\%gr?ﬂ{altew
message 2@Rtewali | a pre-defined condition is
satisfied. It should be understood that the | ower

Pri OrAstifentiadcd callic BASRGE4 2RRdIAMe SlRorTBYmR ers (or |

coal esced together to create one single nessage in
pafAmSirintGAdNoRwark @hat receives BRI tre&X AP hAket dnfB¥RLSIEE l2RE d
condition could be defnmed to send any stored data
from MeaxdHaM@ 10R) KO Lidi heleRYLEonPaRS AGRdE AN vtk With Bremory
hi gher priority nessage if and when at a later tine,
endhi pgdvessofdababld dfiprdcessBl ilTBERAGIE 0 ipfodiReRIMRd rdstlRMhh e
el ectroni c exchange. Hi gher priority |level nessages
ghtghily chrisd dtdenplie s Sfag e Sizd @biisethetviorlt fevel RatidaLsmr ket ,
mar ket changes wthin a range of price |evels from
pdnenilrsmpi@ervad oy, bittrcastedly, thé gAsayQd Hicomp@ndedice that

i nterest. I n anot her exanple, a pre-defned
o nidiprécossingrypabditatopefempabe fuadiod déscriled hbxgina trader or
by the electronic trading system such that any

coal escadink ovbe expnipirantbpdimemsdagenid atchanya O bigrosiests t 0
the client device as soon as the user-defnmed tine
pessigpsicaapiingmarket informiteoaditimgeobtecai gdttvery 104 anplve, tha
pre-defined condition may be based on an event, such
asssages GaowypiD4 dfen acikdpthe mepageaotaiatty climesdeage 10N dwehe,
pre-defined tine period has expired. For exanple,
osiead of brading eaciafidssagel datd wowlignd dévied 16K p it 18 sqeeiaery gateway
coal esced lower priority nessage data woul d be sent
104 mayepupplbmtilidethe ogworktahd sisemyTesonrcesdyeitivrdingiage

| ow or high priority).

clivery to client device 106.

Data structure 110 is used to store the data of lower priority. Generally, data
structures are used to store related market data such that it ¢can be accessed and used
efficiently. There are a variety of data structures known in the art; however, the
described example embodiments should not be limited to one specific type of data
structure. It should also be understood that the data structure can be located at the

exchange or at the gateway or be in communication with either or both.
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According to yet another exanple, a pre-defined

condition may be based on an event, such as when the

processor has been inactive for a specified tine
wemos/ed7|and there is coal esced | ower priori tycres®o7/081749

stored in the data structure waiting to be sent to

the client device. Specifically, if there is any

| ower priority market data stored in the data

St I UChddéFortthd SE-s@ cRRf: fF d&@nﬂlﬂ?ﬁ’%?&é Mideity letel Bh’:?message

processor, then the gateway will send that |ower

Bhitbwdyl 10 a¥BSARGSHrdAAcePwiGCE Qe 6 8 Yd e&ivelrOr
exanpl e, the inside nmarket nay, in some instances,

jneoRdiAl BBk Gdld SR BEhehRYRevwhy 04 HRSmAes the pioriR tkaitor

updat es, however, this burst in the narket may be
WREsHg IR 8 mmﬁngmé kRsageRRIcBY i tﬁeqﬂei&zpﬂn&yofa:e
y

period of inactivity. In the previousl escri bed
AR i£8 difftRetikiayBEssPrel tPfel BB kRt sdnhfréh BRElb@Rnic
received during the burst in the market may be stored
efthid3e celddid ashdssigt Wibe Weould HehBdddtddd, gt gpésits
or until the next nessage is received. However, the
A bk ednsis@htAFoibdre@RcHaREAb Mithet] Wo it ibehdTRialRE K @itedifts t
is extrenely inportant to the trader and waiting for
edvi heswitdre of thegiffprni @esibio typauif iressges! Maed £8edspde i0f
anot her nmessage nay cause the market infornation at
tehaiveall at gadwagtd 04, @airbpde drecrinimat@uif atesagnsipedieayetd, [t i s
therefore beneficial to send any |lower priority
paifkedhe the heaieras ihe Bircdy Boom mSsdeh eppy Gagd0the message
deternmines that a period of inactivity has occurred
anpcl oft thabagt AR, eatevgayClOd peariterek thomessager sucl thttyif datmassbge be
sent. In anot her exanple, such as in the case
ofluddsdighthpeiongreatet hdemetiosbdmesaege tniag dpe & GHighdrd riostyt
recei ved nessage, as described above, m ght nean that
Messagrdtrndvayy hessenteid thie gient devire vdtheut enedtlayo Alese@aly, gler
priority data for an extended period of tine,.
possadels 3/ Tawentrimity Metshge” nentaining oiongylodigymarke anffrrmatlhe
processor may recognize a period of inactivity, and
the markghiypfompaien fomi thy inesjegd B bestered it daig strpsurel 4t Quntil a
structure instead of waiting for the pre-defined tine
prerdeirpd condatiop iy setigfiedf Opcedhrnrprdelingd sepdijion isgatzafied.v e,
Additional |y, the pre-defined condition may be a
eetsiy i &4 WBH Constagla Mﬁsswﬁtome@i/ﬁ%lﬁ!t JeviredBussed
pre-defined conditions, for instance a defined tine
peri dd maflignd Dggisel | n conjunctlon with the rece|pt of
a higher priority nessa I n anot her exanp
mss s dyjanaaened é?filefb‘é?é’odeiﬁﬁe 106eis @ caarytes that Doy eaﬁ%&/ e
be nodifi ed upon a determ nation by the t eway
lpﬂt% thewpapest 2t cxchrpgs 10gr Insgepeal. heapapipdiya f?a?ﬁt creates
detern1ne if a market is fast or slow by nonitorjng
esirlitath Pl eitpdiedrisens g dievlient firees Sﬁefﬁmﬁ% efredefinged
time period. If the market is slow instead of using

fffeén%f‘é‘f“?‘ﬁgifieﬁsdﬁ a*iﬂ?r. agfh gxegute PW&‘%&%‘?‘%“‘FB?‘ YIS %’rryowr

nNess to the client_ device, ass
P‘?‘?Elo{lﬁgefi‘% gy a‘}S‘r‘l‘l&W P’ft Srwgs W@E@’i %Té%ér“i%‘@%l Teen
above and send all. of the recelved ne es to the
TATERIFLOTGRg fothe Spetifip W%@PW@“?‘H&‘H‘P% ‘%fﬁ‘ ampk glmk box

struct re or consjd riority levels for the
Fading s ﬁ%‘ésgg‘ﬁ%?aﬁ@gtsﬁg?’%g‘pect to a fast market,
e.g. a market with many updates, the gateway may use
any of the previously discussed pre-defined
conditions or may choose to only send the higher
priority nessages to the dfient device so as to
reduce the bandw dth usage. In this exanple, a fast
mar ket can be determ ned by also nonitoring the
nunber of messages received with in a user-defined
time period. If the anmpbunt of nessages received
during the user-defined tinme period is greater than a



Based on the pre-defined condition, the gateway nmay

determ ne which nessages of the lower priority |evel

shoul d be sent and when they should be sent the
woclgnitisdevi ce, resulting in optiml utili zagdTous2007/081749

t he network bandw dth and system resources between

the gateway and the client device. It nmay al so

significantly reduce processing |load at the client

feVi QGamble SStveM! a Fanttdddwt-aesd that al though the

exanpl e enbodi nents reference one client device, that

mul tiph@ £k b Glifa @8 n Rt GedRriviaes 1R @?nﬁdsra ey

referred to as the client side. According to an
BISRIFRIC @xARRR dhd B beimSHHERIH RAb tdtBeR devicle Sharefitally,
condition has been defined to send any coal esced
FRWe R ihidey inboindBSSags toht satdiat202 Subbaidettsiagesdatha
structure 216 to the client device along with any
Hicgh®¥%icOP040KiLE pridiRE Bag encdab@ 20hatd 113, Iveagrives nabsagdie
gateway. Message 212 then arrives at the gateway and
SO HAD 105 tiAkalirR 214 laal tagstiueuid 6] AsdodEngm® fkeaikemple
therefore nmessage 212 is associated with the higher
pribodimhdnig, WeMightew W02, $Hees agRigid 2, dxfefhivestha thetrbveived
gateway, the data of nessage 212 will be sent

flieds@etid of thethighoepridritelatel dkydatas sdnowghendlieit davige. Otherwise,
coal esced |l ower priority nessage data being stored in
stebrding ta anckamnsle 2dBodinie the message sBta, at adtitagiperarily, at
priority | evel nmessage, arrives at the gateway, the
patestaledhiier?e@6l Divevdyy below aresomonsingbised sati sfied by the
gateway. Once nessage 212 is received, the coal esced
dat a InFignedsageapc208isandtivad 6t the stevwey ridcheghtdwapm dat a
structure 216, and the coal esced data of nessages 208
dnaimBkOihe sontkntshd mitssage 26 ane sldngely2itRrimine ageiatitytleoyek the
client device at the sane tinme. It should be
waehEtsvidodessdpa 206.f Thmrgateady R deadrmingwkerpriorifydeviet By
message was stored in data structure 216 with
eregwathe AO8nia ofithe 1@ssaghleades sedhdptesmingng ibibe wesigssced
together to create a single nmessage. For exanple, if
eonfainaeirside miaghet informatipng dée a&twawe'atemm@srﬁ@t gatsagRefo
contai ning the market information "Quantity 100 at
Fnfains da@ oetated th gheripsidegpsket fbaipigretiee setcypn éFS?CrhatftSWéH%'a’t a
structure. However, if another |ower priority nessage
priqrity sl Bah marsaETor BceilisdaterRipFIgR pﬁaﬂﬂqdérfimcﬁfaﬂdws'@%ge
50 at Price 100", then the two nessages nm

NG mudEoend. apd dhenpient {4y 189 Fisibdeyisa MEtheW bejpe stay m%@lﬂﬁd be
overwitten by the nore up datquggantlt of "50." It
ﬁt@c@mﬁéﬁ-ﬂé{@%ﬁ%d%t device repaives S haglier piiprigcdatp WF?G%F to
reduce the overall anount of nessagggysent to the

&5 tha poftres & ghe client devige pipvaRfpcstisPaf I&E i 81, der £ Ut 2

may define a range of price |evels around the inside
erkkets 0B used in deternining the priority Ieve

o BT B oLy o B g e ""P‘i’%

S el BT Ry oot ot 1y 2 rafinon: %?P@ées g8
Panhgne 18 s Prigteady Bl Qb i § egrcswtf%%?%eaﬁ%eﬁwd
it estmmonBe oo ae RaT ot - RGP RAC BhFEMACT ng

to a change within the "2" price | evels above or
bel ow t he inside market, then the gateway nay

associ ate the higher priority level with the nessage
data and send it to the client device as qui ckly as
possible. It should be understood that a trader could
define nmultiple ranges of price |levels, each being
associated with a different priority level. For
exanple, the pre-set criteria for the higher priority
| evel may be prices wthin "2" price |levels of the



Figure 3 is a flowchart illustrating an exanple

met hod for prioritized data delivery in an electronic

tradi ng environnent. It should be understood that the
wd tooswzatgart only shows the functionality andeopesmbi@niae

of a possible inplenentation of the present

enbodi nents. In this regard, each bl ock nay represent

a nodul e, a segnment, or a portion of the program

GRieRiclyWak Ghithi DEdnU 8 e YR aPcal TRELhENRE A BB m could be
instructions for inplenenting specific |ogical

tanfigie@SndMide SRR Yelap it tRErAEQREARY. [tAhdulR! Idtbe\iBderstood
i mpl enentations are I ncluded within the scope of the
eedPEQmPRRABLARBAS ar@ hot1Gtcd BY £50Bh tHa0MGHtds GRFfdrig.
whi ch functions may be executed out of order from
t hat Mo 208 is hcSieuba @t gateWey fHUlbWBE SlesicD06] Bhded on the
concurrent or in reverse order, depending on the
anedel oRRt tdnained WOMEabe 208 thwQuethap@etdtniies hiteadsaly 208
t hose reasonably skilled in the art of the present
tonvastihfofnation relatifg toSfuepitidOa prices ORSigARhd iGsidaaakatan at
the gateway (or another intermediary device) fromthe
ke @nsideremelaRAos tolieaf the $&ag pri@inleatiNds SHkatE Figure
information related to a tradeabl e object. At
3 ttixpeaBBdy stbire thg ddvasatiorite tes of mesagabER i duts kedcture 216 until
information is contained in the message by exani ni ng
¢ pre-dorsd agelitreadetisfledr sone ot her part of the
nmessage). Based on the pre-set criteria, the data of
t he rfpdalyemessag@IsOGiratkcvdd sithdgagwpy.i Based g themedsage
At step 306, the gateway determines if the nessage
bratia cogaindd it esshgef€r thpgatoray tdytemenas|ithat Aesagedilfiglsé 0 an
exanpl e enbodi ment descri bed above, if the nessage
gwtiiremtioketatipnfogpermiticon prieks attbidgofite infide makétdad
~market or trade related information such as the | ast
thergfpeccopyidasemensagg Zahto alsp be phide nssspripeitolatch Asshown in
considered to be of the higher priority level.
Betre yvihe gatewal) slomas shed guergraipmaty ideta o bmessae 2 élintdatalseuctifre
the lower priority level and is stored in the data
Zlorwithmgsgage ARY untiha preslefieetlicorditiondnhatisfiednlt sloulddrei sfi ed.
If the nessage data is of a higher priority, the
yelesirad thachelonprsiorifyf datarnd messpges 208/ and2h@ may bywoalesced
priority information stored in the data structure,
taprihar fo Grepdy Que sggle fesyar BWAY stRdtyre 3¥nd bot h t he hi gher
priority and lower _priority market information to the
cl i eRPr gewplee pie-defineg cawgion cpuld hedafinedto send gay sipred deses
not contain, any lower priority market information,
fror @ IvRRoTiSy lebs! mrepsempplang vith fF aghs R ity pspaec plgnd agien
to.the client device by itself. Once the market
3 AR s RS DReIY feyelanesoss hasceVpom e gleeteonic he

exchange. Higher priority level messages might include messages related to the
inside market, market changes within a range of price levels from the inside market,
trades, or any other item of interest.

In another example, a pre-defined condition may be a time period defined by 2

trader or by the electronic trading system, such that any coalesced lower priority
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mar ket information may be processed and utilized by
the trader for use in trading and anal yzing the
current market. If the nessage data is of the
wd fees1ri ority level, the gateway determ negcsiistoérg 740

pre-defined condition has been satisfied at step 310.
According to the exanple enbodi nent, if the
pre-defned condition has been satisfied, the gateway
Yﬂe&shgestﬁﬁ% %%@ sdnPWBhe cﬁireht%{rﬁ:é’ asl D8 TR QAL Q" RE p'eﬁod

data structure to the client device at step 312
ggl&pe pre-defmed condition has not been satisfied,
the gateway stores and coal esces the data of the

| ove rA&Bﬂd&é kd MolTRSSA™Ple] dbrédSik@cotlifidf bty Se lﬁa!’secﬁineaﬂ
314 until a predefined condition is satisfied. As

BYeRY kil 8 e A8SHdF B Bfkver bl @it iBssaiRfhftade froackidel Qe péribd

range froma tinme based condition, a market based

gRehited OPor ekitBhif, R6& Y profiefhed BBE b@ﬂdﬂ@xﬁﬁe@ &nPEoalesced
nessage or sone other user-defined process used to

ABrREmAEHR dit® woR e FREBARATeht Actifowia] theidxt AEAVLAe.
It shoul d be understood that a |lower priority nessage

mRYagtqleror ik pHlelidyered to the client if the |ower
priority nessage data was coal esced with other |ower
Pri OrAdcyrdig S@genotRt SambRl a ¥ AR cE coddaide hid§ bOBased on an
The exanpl e enbodi nents di scussed above descri be a
8yeat, Alth anehaBlic}Rekefsor hap beanlindctivefd: DpbaficalresFiyd ind an
electronic trading environment. By prioritizing the
e Se@rBscas Boet ot datddhoral ik firdeakirecnabjeithg totbh €ent to
system and network resource usage nay be optimally
thie icliénz @t ice Thygecifieillyo thiereGh sildswerfpoibritg namiat éta stored in the
associating a higher priority level with a nessage
doaprucatcrgemigrckied of imdcovingt itaprecedsart éen tho ghibveayi il isehe
mar ket and associating a lower priority level with a
tieslsag ericdmpressgndptaa ticetied dtdca dbatxeolplk ohd¢ meide market
quantities at prices outside the inside market. Based
oAy, ithenpinsenéds)yjuing vematedp endiagcla wirichofdastmeseigedateshe
nessage data nay be stored in a data structure until
bovpaver; thisfourseid tiwonatket mpp be very btiéfs Thedarkesjuemay be
directly to the client device, such that there is
fedvweakbymctiohelseamtyeatyd dn the brivieysls destritied exdmplas) thelower
devi ce and the bandw dth and system resource usage
priasitowerkerd foyationitgedkd during the burst in the market may be stored in

the data structure untii the time period expires or until the next message is received.
However, the market information received during the market burst is extremely
important to the trader and waiting for either the time pertod 1o expire or the receipt of
another message may cause the market information at the client device to be
inaccurate and delayed. It is therefore beneficial to send any lower priority market
information as soon as the processor determines that a period of inactivity has

occurred and that there is coalesced lower priority data to be sent.

17



The above description of the exanple enbodi nents,

al ternative enbodi nents, and specific exanples, are

given by way of illustration and should not be viewed
wSshslrd7i ng. Further, many changes and nodi péfade@iii749

wi thin the scope of the present enbodi nents may be

made wi t hout departing fromthe spirit thereof, and

the present invention includes such changes and

modi T4, GAlh& Qf‘a:mple such bl in'thd d ep(ﬁ vﬁl@rpﬁlggﬂf kel ifds FIH& e\va%ng

ordlnary skill “in the art t at met I Vo

&«d?m%atrgaavé&]ﬂeﬂ%eh&%&%e@% b il B T D Y

quantity for risk management nay

GARRY foSend X QEH &Hie&'é@ Aret ph RS ddid ol éﬁ%@&n&ﬁg}e%d JTBhE,

conput er readabl e nedi a. For exanpl e nput er

p&ESBRRY & WY HL:E Bikihd ol U AGaifl, tﬁ@%%%l@oﬁm }ﬁzQEi{érE)ﬁ’

such™as a hard drive device, or a

CORRMYRY, afll SKELdy Bowd BMbIAY dSR S0 &I thé Wﬁfa&%e REsRAd &M

code segnents sftored thereon. The conputer readabl e

WRith! Or AR Preddefifled tHid peABd R &I ThGANhO ARs@Ee 10 arrive.
transm ssion nedium such as, a bus or a

COMUAdedhalBhb bfékdeﬁﬁ‘édtchﬁ‘dm&prhé}q%'a,cofﬂbﬁﬁﬂm%faJW oF @lcess
havi ng program code segnents carried thereon as

BrieGibtish} diQussadpre QBita tan P il FhrSnstance a dehil&l hleBd ma
should not be read as limted to the descri bed order

B used RISt ivaB the $écaihe6t alidoth@origf ha@edse. Ther ef ore,
all enmbodinents that cone within the scope and spirit

of t he aficicr WG, HeRbd¥tlcbnRgy BEed dh&h@fﬁ:ﬁrﬁpl& BRNREOIRATE
clained as the invention. CLAIM 1. A nethod

iney bepmnbdfiddiipaes ddaininadal byvae gat&veayahaﬁ thie @fafkel 18 fa8br slow.
el ectronic tradi ng environnment, conprising: receiving

A gplewriginiyt detedinindBRSAGRS is9538 0cilaw Bgmvhitoing@hdw aslgabl e
obj ect at an internediary

messages are received within a user-defined time period. If the market is slow,
instead of using pre-defined conditions as the basis for delivery of messages to the
client device, the gateway may bypass the rules for prioritizing messages as described
above and send all of the received messages to the client device without storing them
in the data structure or constdering priority levels for the received messages. With
respect to a fast market, e.g. a market with many updates, the gateway may use any of
the previously discussed pre-defined conditions or may choose to only send the higher
priority messages to the client device so as to reduce the bandwidth usage. In this
example, a fast market can be determined by also monitoring the number of messages
received with in a user-defined time period. If the amount of messages received

during the user-defined time period is greater than a pre-defined number, then the

market s considered fast. In this situation, the lower priority messages may for
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devi ce, each nmessage containing market data that is

associated with a lower priority |level; queuing at

the internmediary device the |lower priority nmarket
wdlfosodig7a data structure; receiving a subsepufiioorgirae

nmessage at the internediary device; det erm ni ng

at the internediary device that the subsequent

nmessage contains nmarket data that is associated with

@xﬂp@? BE stBed Qthd dhtel BYGhre bﬁ\rﬁ% sent to theléﬁ%g ?é\ﬁd‘%%@ltth@gtate

t he "'subsequent nessage contai ni ng mar

PR hALAH: Mahergt he higher priority level, sending
the queued market data associated with the | ower

pri orpds¥i drtiEbrelaOBRY RSO e éaﬂﬁqa??fa? QlterttMeAvhich

associated with the higher priori evel fromthe

RéseL B Iove P RYrigelet<? sHollR be ke Md when they shodid bEREnt the
met hod of claim 1, wherein the market data associ at ed

WienhadviRe, riduBie in okl dtlidatioR ¥ethe h&kakSindwdtR Bnd sﬁ;&érﬁ e
mar ket, wherern the inside market conprises a hi ghest

Rk 6luddh b@Redife @itdvayast halenfichRE K HEY BN dighifdady R@lce
in the nmarket. 3. The nmethod of claim1, :

plaedsehnlohda tRlikadedad at SpsRabe ah@ekiod it Lileudi mher
priority level relates to a last traded price and a

baasipl ot oirvd Giehenibl Bofdrbrcy oflUliER Abvide, BvBdliiaplk Slichnde 6 could
mar ket . 4. The nethod of claiml. wherein the

beauiskd in ddphaal BIsfottdab adihwtlicht i hi gher priority |evel
relates to a change in price or a change in quantity
W t hi Avcbldingitdsi eteémpia ediBddiment, assume hat the grerefiiddofition

claiml, wherein the market data associated with the

s @b definddac bdnyl ahyeacalesce®loteLRidrioy 0bsedpg dath thapik k6Rd @f
change in quantity wthin a range of price |evels,
Whestarctoret 1 6 ta tangentofevioe sloer wiehalydighsr frefigdnesigadata that
user - defi ned val ue.

is received at the gateway. Message 212 then arrives at the gateway and contains data
relating to the inside market, therefore message 212 is associated with the higher
priority level. When message 212 arrives at the gateway, the data of message 212
will be sent directly to the client device along with any coalesced lower priority
message data being stored in data structure 216. When message 212, 2 higher priority
level message, arrives at the gateway, the pre-defined condition is considered satisfied
by the gateway. Once message 212 is received, the coalesced data of messages 208
and 210 are retrieved from data structure 216, and the coalesced data of messages 208
and 210, and the data of message 212 are sent to the client device at the same time. It
should be understood that if an additional lower priority message was stored in data
structure 216 with messages 208 and 210, the messages may be coalesced together to

create a single message. For example, if a lower priority message arrived at the

gateway containing the market information “Quantity 100 at Price 1007, the message
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6. The method of claim2, wherein the market data
associated with the lower priority level relates to
bid or ask quantity at prices outside of the inside

wORIHBL 787 7. The nethod of claim1, fpatbnor0s1749
conprising sending the market data associated with
the lower priority |level based on a pre-defined
condition, wherein the pre-defined condition is

Yok pdghkd ﬁqhe data structuf®: HIQ@V&H‘H Jﬂl@ﬂerqswé‘r!pﬁ.b_ ]Enessage
further conprising sending the |lower priority market

alat @ dofrainlh@ 11l hfRds MASRLE QuaRiLP 86 APFHicE X I B the two

9. The nethod of claim11, further conprising sending

1B8adeOWRY b chaREdel ¥nd B¢ K8liotidfuanthPoft Iy Gl duflie MRS
time period has expired and thereafter a nmessage

BPME SR vpGatEB]uk Aty 88158, ”1 Bisha@@ta¥@Als to utilize coalddling LHE
met hod of claim 1, further conprising:

A8hed Wir&iubOhé byverall driantd bieQedd 8gnt &P E1RG: RAde.i f SO,
determning if there is lower priority market data in
the datpevidullyiGlated & MdbrirhdyQelife D@nGMpiiceaB@isiafous®the
inside market to be used in determining the priority level of the message. The range
of price levels may be user-configurable and may define price levels the trader 1s most
interested in. For example, a range of price levels of “2” would define “2” price
levels above the lowest available offer price, the inside market, and the “2” price
levels below the highest available bid price. When a message is received at gateway
104 that includes market information relating to a change within the “2” price Ievels
above or below the inside market, then the gateway may associate the higher priority
Ievel with the message data and send it to the client device as quickly as possible. Tt
should be understood that a trader could define multiple ranges of price levels, each
being associated with a different priority lével. For example, the pre-set criteria for
the higher priority level may be prices within “2” price levels of the inside market.
The next priority level may be prices within the next “3” price levels, etc.

Figure 3 is a flow chart illustrating an example method for prioritized data
delivery in an electronic trading environment. It should be understood that the flow
chart only shows the functionality and operation of a possibie implementation of the
present embodiments. In this regard, each block may represent a module, a segment,
or a portion of the program code, which includes one or more executable instructions
for implementing specific logical functions or steps in the process. Alternative

implementations are included within the scope of the example embodiments of the
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sending the lower priority market data to the client.
11. The nmethod of claim1, further conprising sending
the lower priority nmarket data to the client when the

woRbd@h7s7S sl ow. 12. The method of cl apdrs2007/081749
further conprising coalescing the lower priority

mar ket data, such that nore recent market infornation
overwites the less recent market information in the

aﬁgeﬁt iﬁ%énﬂﬁré A 8hic ctionslrgaynb-gglgt%ﬁg@& Blﬂ%f &fd%r%ogﬂ ﬁﬁltjsﬁown or

er E! nt _St epl)l oT sendi _ _ mar ket ( _
SESGR l Aen OYEpelt L
BERA s S e SOk i Cel il sy B,
8 tﬂ%r@%ﬁtymvenﬁon.

At step 302, a message is received at the gateway (or another intermediary
device) from the electronic exchange. The message contains market information
related to a tradeable object.

At step 304, the gateway determines what market information is contained in
the message by examining the message header (or some other part of the message).
Based on the pre-set criteria, the data of the message is associated with a priority
level.

At step 306, the gateway determines if the message data is of the higher
priority level. According to an example embodiment described above, if the message
contains market information relating to the inside market or trade related information
such as the last traded price or quantity, the message data is considered to be of the
higher priority level. Otherwise, the message data is considered to be of the lower
priority level and is stored in the data sttucture until a pre-defined condition is
satisfied.

If the message data is of a higher priority, the gateway' determines if there is
any other lower priority information stored in the data structure, and if there is the
gateway will send both the higher priority and lower priority market information to
the client device at step 308. If the data structure does not contain any lower priority
market information, the higher priority market information will be sent to the client

device by iself. Once the market information 18 received at the client device, the
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15. The nmethod of claim 1l herein the internediary

device is |ocated at an el ectroni c exchange.

16. The method of claim1l, wherein the internediary
woRvd/ersr S not | ocated at an el ectroni ¢ exchages2007/081749

17. The nmethod of claim 1. wherein the client

conprises a client side network. 18. The

nmet hod of claim 1, wherein the client conprises a

HAUTRULBFmation may be prSeesdBd HRE BTk d 6 fthdafad bt s BlradAk and

delivery to aclient in an electronic trading

gﬁg&ﬁgﬁg@ﬁ&mnggﬁyqising: receiving a plurality
of 'messages associated with a tradeabl e object at an

| Nt ernpidnddsYeedaMiiC & ihEBeE éﬁﬁﬁﬁﬂe@@l, 2R RBLBk &Y AR riREKithe
data associated with a bid or ask quantity at prices

Frelasfifde cditdn hhd kel bR eeitep 310. Accoldifito g eRbmploe
I nternedi ary device the nmarket data associated with

tigbdbhlt, ArthAFK SR Eddition hasYebCREs REIUEI gheewal wilhnd the
inside market in a data structure,
lower priority information stored in the data structure to the client device at step 312.
If the pre-defined condition has not been satisfied, the gateway stores and coalesces
the data of the lower priority message in a data structure at step 314 until a pre-
defined condition is satisfied. As previously described, the pre-defined condition can
range from a time based condition, a market based condition, the receipt of a specified
type of message, or some other user-defined process used to determine when to send
messages to the client device. It should be understood that a lower priority message
may never get delivered to the client if the lower priority message data was coalesced
with other lower priority message data, for example.
Conclusion

The example embodiments discussed above describe a system and method for
prioritized data delivery in an electronic trading environment. By prioritizing the
messages associated with a tradeable object, the system and network resource usage
may be optimally utilized. The method includes, for example, associating a higher
priority level with a message comprising market information related to the inside
market and associating a lower priority level with a message comprising market data
related to the quantities at prices outside the inside market. Based on the priority level
assoctated with a message, the message data may be stored in a data structure until a

pre-defined condition is satisfied, or sent directly to the client device, such that there
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recei ving a subsequent nessage at the internediary
devi ce; determning at the internedi ary device
that the subsequent nmessage conprises market data

wobgsiabed with the inside market, wherein gdgud0Eidese
mar ket conprises a highest bid price and a | owest ask
price currently available in the market; and
sending the market data included in the plurality of

g%ﬁts& b 124 géehﬁ{a b\éfn gen'i {E)Qhé@feﬁﬂewg@zhﬂ tﬁe‘lﬁi}(ﬂﬂ@tﬂ aﬁd’]

the su seque nmessage fromthe internedi ary device

%%gt ﬁ;r@éo’m%@ﬁsag@e\% Sﬁlmaliyreducedzo A conputer readabl e
gl um havi ng program code recorded thereon for

eX eC Uil Ghbve Ges@n&BHBFﬂa@ E:xaln%i@énﬁ%ﬂﬁ%n@ FalliOhtive 288odHRl i,
delivery, conprising: first program code for

&ﬁi‘"sﬁécYﬁcr&axﬁ%Q b @lvieh Yy Rby &m@m 1S SRl RbEA vinlel ad
tradeabl e object "at an internedi ary device, each

B AR89 EQ thayRh e TR ki As WRRh teScs SPEE e
with a lower priority level; a second program code

EBbodThia MG bk RRad SURIut APl BYm IR kR theRbRarldnhEprekaha
structure; a third programcode for receiving a
FVETEH HRMles MRGSABMDes and modifications.

It will be apparent to those of ordinary skill in the art that methods involved in
the system and method for dynamically determining quantity for risk management
may be embodied in a compuier program product that includes one or more computer
readable media. For example, a computer readable medium can include a readable
memory device, suchas a hard drive device, CD-ROM, a DVD-ROM, or a computer
diskette, having computer readable program code segments stored thereon. The
computer readable medium can also include a communications or transmission
medium, such as, a bus or a communication link, either optical, wired or wireless
having program code segments carried therecn as digital or analog data signals.

The claims should not be read as limited to the described order or elements

unless stated to that effect. Therefore, all embodiments that come within the scope

and spirit of the following claims and equivalents thereto are claimed as the invention.
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a fourth program code for determning that the
subsequent nessage contains nmarket data that is
associated with a hither priority |evel; and a
fifth programcode for, upon receipt of the
subsequent nessage contai ning market data associ at ed
with the higher priority level, sending the market
data associated with the |ower priority Ievel

C%y hher with the market data associated with the

Igher priority level to the client.

1. A method for prioritized data delivery to aclient in an electronic trading environment.
comprising:

receiving a plurality of messages associated with a tradeable object at an intermediary
device, each message containing market data that is associated with a lower priority level;

queuing at the intermediary device the lower priority market data in a data structure;

receiving a subsequent message at the intermediary device;

determining at the intermediary device that the subsequent message contains market data
that is associated with a higher priority level; and

upon receipt of the subsequent message containing market data associated with the higher
priority level, sending the queued market data associated with the lower priority level together
with the market data associated with the higher priority level from the intermediary device to the

client.

2. The method of claim 1, wherein the market data associated with the higher priority
level relates to an inside market, wherein the inside market comprises a highest bid price and a

lowest ask price currentiy available in the market.

3. The method of claim 1, wherein the market data associated with the higher priority

level reiates to a last traded price and a last traded quantity currently available in the market.

4. The method of claim 1, wherein the market data associated with the higher priority

level relates to a change in price or a change in quantity within the inside market.

5. The method of claim 1, wherein the market data associated with the higher priority
level relates to change in price or change in quantity within a range of price levels, wherein the

range of price levels is based on a user-defined value.

6. The method of claim 2, wherein the market data associated with the lower priority

levei relates to bid or ask guantity at prices outside of the inside market.



7. The method of ciaim 1, further comprising sending the market data associated with
the lower priority level based on a pre-defined condition, wherein the pre-defined condition is

user-defined.

8. The method of claim 1, further comprising sending the iower priority market data to

the client when a time period expires.

9. The method of claim 1, further comprising sending the lower priority market data to
the client when a time period has expired and thereafter a message containing market data is

recaived.

10. The method of claim 1, further compnsing:
determining if a time period has expired and if so, determining if there is lower priority
market data in the data structure waiting to be sent; and if so,

sending the lower priority market data to the client.

11. The method of claim 1, further comprising sending the iower priority market data o

the client when the market 1s slow.

12. The method of claim 1, further comprising coalescing the lower priority market data,
such that more recent market information overwrites the less recent market information in the

data structure.
13. The method of claim 12, wherein the step of sending the market data associated with
the lower priority comprises sending only the coalesced market data such that only the recent

market data is sent to the client.

14, The method of claim 1, wherein the intermediary device is a gateway.



15. The method of claim 1, wherein the intermediary device is located at an electronic

exchange.

16. The method of claim 1, wherein the intermediary device is not located at an electronic

exchange.

17. The method of claim 1. wherein the client comprises a client side network.

18. The method of claim 1, wherein the client comprises a computer.

19. A method for prioritized data delivery to a client in an electronic trading environment,
comprising:

receiving a plurality of messages associated with a tradeable object at an intermediary
device, each message containing market data associated with a bid or ask quantity at prices
outside of an insidée market;

queuing at the intermediary device the market data associated with the bid or ask quantity
at prices ouiside of the inside market in a data structure;

_ receiving a subsequent message at the intermediary device;

determining at the intermediary device that the subsequent message comprises market
data associated with the inside market, wherein the inside market comprises a highest bid price
and a lowest ask price currently available in the market; and

sending the market data included in the plurality of messages together with the market

data included in the subsequent message from the intermediary device to a client device.

20. A computer readable medium having program code recorded thereon for execution
on a computer to provide prioritized data delivery, comprising:

a first program code for receiving a plurality of messages associated with a tradeable
object at an intermediary device, each message containing market data that is associated with a
lower priority level;

a second program code for queuing the lower priority market data in a data structure:

a third program code for receiving a subsequent message;

26



a fourth program code for determining that the subsequent message contains market data
that is associated with a higher priority level; and

a fifth program code for, upon receipt of the subsequent message containing market data
associated with the higher priority level, sending the market data associated with the lower

priority level together with the market data associated with the higher priority level to the client.



