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present invention is directed to tools for confrolled data delivery in an electronic {rading

environment.

BACKGROUND

[002] Trading methods have evolved from a manually intensive process to a technology
enabled, electronic platform. With the advent of electronic trading, a user or irader can be
in virtually direct contact with the market, from practically anywhere in the world,

performing near real-time transactions.

[003] Subscribing traders are connected to an exchange’s electronic trading platform by
way of a communication link and through an application program interface to facilitate real-
time electronic messaging between themselves and the exchanges. The electronic trading
platform includes at least one electronic market, which is at the center of the trading system
and handles the matching of bids and offers placed by the traders for that market. The
electronic messaging includes market information that is distributed 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 tocls on their client devices {o antomate

these and additional actions.

[004] Although the types of market information published by an electronic exchange often
differ from market to market, there are generally some standard pieces of information.
Market information may include data that represents just the inside market. The inside
market is the lowest available ask price (best ask} and the highest available bid price (best

bid) in the market for a particular tradeable object at a particuiar point in time. Market



[2] Trading methods have evolved from a manually intensive process to a
technology enabled, electronic platform. With the advent of electronic
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deliver tast resnense market ‘{1816 fﬁ?élsse]m%é’é@f]ﬂ traders want access to as much of the

information as fast as possible so that they can make more efficient and more effective
trades. One example system that assists in processing data at intermediary devices has been
described in the co-pending, commonly assigned, Patent Application No. 11/551,657,
entitled “System and Method for Prioritized Data Delivery in an Electronic Trading



[6] Regardless of the extent of data provided by an exchange, the

intermediary devices, such as gateways, may become unable to handle
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mformatlon often struggle to balance the message processing load and
the timeliness of market information messages to deliver fast response
market data feeds. Most often, traders want access to as much of the
information as fast as possible so that they can make more efficient and
more effective trades One example system that assists in processing data
at intermediary devices has been described in the co-pending, commonly
assigned, Patent Application No. 11/551,657, entitled "System and
Method for Prioritized Data Delivery in an Electronic Trading
Environment," filed on October 20, 2006. According to one example
embodiment in that system, different types of information in a data feed
can be associated with different priority levels, and market data
associated with a lower priority level can be temporarily stored in a queue,
while market data with a higher priority level is sent to a client device. WO
2008/082990PCT/US2007/088143



BRIEF DESCRIPTION OF THE DRAWINGS Example em_bodiments
are described herein with reference to the following drawings, in which:
j illustrates an example electronic trading system in which the

‘{%rﬁ%l&eg%ryﬁbodiments may be employed in relation to a sin@‘é?é%ﬁ?@%g;lm

Figure 2 illustrateg another example tain S\ s uses similar
computer element D [ GE FE, '-’*-’--er"—"-*--f dmple
embodiments may be employed in relation to multiple electronic _
exchangeePle SERAGEATS a7 Gerctbsgr s stistinglerasta foridirityfollowing
demtigdsajplibtion that could be used at a gateway to provide prior!tlzed
type-based data delivery; Figures 4A and 4B illgstrate a flovy diagram
of a methoe fonprpvieing ceatipliedimasket data delivery RCGAINGI0 Aol

%Qgﬂ%%n%@ 11?&% i f:enggi.oyed in relation to a single exchange;

Figure 2 illustrates another example trading system that uses similar computer
elements as shown in Figure 1, in which, the example embodiments may be employed in

relation to multiple electronic exchanges;

Figure 3 is a block diagram illustrating a data priority contro! application that could

be used at a gateway to provide prioritized type-based data delivery;

Figures 4A and 4B illustrate a flow diagram of a method for providing controlled

market data delivery according to an example embodiment;

Figure 5 is a block diagram illustrating an exampie operation of the system for
controlled market data delivery for an input stream corresponding to a single tradeable

ohject;

Figure 6 is a block diagram illustrating an example operation of the system for

controlied market data delivery when two input streams are received at a gateway; and

Figure 7 is a block diagram filustrating an example operation of the system for
controlled market data delivery when two input streams are received at a pateway and

where the gateway runs out of updates to be processed in a quens.



Figure 5 is a block diagram illustrating an example operation of the system
for controlled market data delivery for an input stream corresponding to a
single tradeable object; Figure 6 is a block diagram illustrating an
example operation of the system for controlled market data delivery when
two input streams are received: {\g%{égﬁ'ay; and Figure 7 is a block
diagram illustrating an example operation of the system for controlled
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Environment,” may be beneficial in certain environments. However, such
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device. Thus, it would be beneficial to provide another system that would
rooeijvieramarkekd atahwith-dewerdetay: imiationsntion, there is provided a method

for controlled market data delivery in an electronic trading environment, comprising:
receiving at a network device a plurality of market updates sent from an electronic
exchange, the electronic exchange comprising a computerized matching process for
automatically matching electronic bids and offers for a tradeable object received from a
plurality of trading stations, the market updates comprising market information related to the
tradeable object; placing the plurality of market updates in a queue at the network device;
determining by a computer device a first update type corresponding to a first market update
of the plurality of market updates, the first update type being determined based on the
market information in the first market update; based on the first update type, setting by the
computer device a first number of market updates to be processed in the queue before any
data reflecting the plurality of market updates is sent from the network device to receiving
trading stations; processing by the computer device the first number of market updates in the
queue to generate a coalesced market update data; and sending the coalesced market update

data from the network device to the receiving trading stations.

[008b] In accordance with a second aspect of the present invention, there is provided a
method for controlled market data delivery in an electronic trading environment,
comprising: receiving at a network device a plurality of market updates from an electronic
exchange, the electronic exchange comprising a computerized matching process for
automaticaily matching electronic bids and offers for a tradeable object received from a
plurality of trading stations, the market updates comprising market information related to the
tradeable object; placing the plurality of market updates in a queue at the network device;
determining by a computer device a first update type corresponding to a first market update
of the plurality of market updates, the first update type being defermined based on the
market information in the first market update; based on the first update type, setting by the

computer device a counter equal to a first number of market updates to be processed in the



[008a] In accordance with a first aspect of the present invention, there is
provided a method for controlled market data delivery in an electronic
trading environment, comprising: receiving at a network device a plurality
of market updates sent from an electronic exchange, the electronic
exchange comprising a computerized matching process for automatically
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DETAILED DESCRIPTION I.A First Example Trading System [0010]

i illustrates an example electronic trading system in which the
“E?(%%%?ngéér%bodiments may be employed. In this example, tﬁ€T§§f§%8%f°83‘43
comprises a trading station 102 that accesses an electronic exchange 104

through a gateway 106. Router 108 is used to route messages between
the gateway 106 and the electronic exchange 104. The electronic
exchange 104 includes a computer process (e.g., the central computer)
that matches buy and sell orders sent from the trading station 102 with
orders from other trading stations (not shown). The electronic exchange
104 may list one or more tradeable objects for trading. While not shown in
Figure 1 for the sake of clarity, the trading system may include other
devices that are specific to the client site like middleware and security
measures like firewalls, hubs, security managers, and so on, as
understood by a person skilled in the art. [0011] Regardless of the types
of order execution algorithms used, the electronic exchange 104 provides
market information to the subscribing trading station 102. Market
information may include data that represents just the inside marlcet. The
inside market is the lowest sell price (best aslc) and the highest buy price
(best bid) at a particular point in time. Marlcet information may also
include market depth. Additionally, the exchange 104 can offer other types
of market information such as the last traded price (LTP), the last traded
quantity (LTQ), and order fill information.
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[0012] The computer employed as the trading station 102 generally can
range from a handheld device, laptop, or personal computer to a larger
uch as a workstation and multiprocessor. An illugtatueqa7/088143
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operating system, or yet some other system. Generally, the gateway 106
may additionally include a monitor (or any other output device), input
‘&g%ﬁg g, access to a database, if so desired. One skilled in the art of
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“@britrdhokthd operatifgisy sterniof titeigatevway 106. Muatberrphodimenis.
coRd RsHROersaQd BY:BLREES9psKilled i.ﬂt&ﬁf ILine %‘&%F'?B/Pfstg%y SHifled

~Application programs at the trading station may be péerforme
ﬁgﬁé%aﬁ%f‘gﬁdﬁ%ﬁfém&,?ﬁ@ ctitliorthesapblicatidt prograris athttent

Ageliewiay. ToBandyp bedindanneddiyidhe yagingrstaiondd for Trading and

Displaying Market Information in an Electronic Trading Environment,” filed on February

28, 2003, the contents of each are incorporated herein by reference. However, it should be
understood that orders in the system illustrated in Figures 1 and 2 could also be placed using
any other trading application as well. Additionally, the preferred embodiments are not

limited to any particular product that performs translation, storage, and display function.

{0016] The computer employed as the gateway 106 generally can range from a personal
computer to a larger or faster computer. An illustrative gateway computer may use

Pentium™ microprocessors and may operate under 2 Windows (server or workstation)



[0020] The actual electronic trading system configurations are numerous,
and a person skilled in the art of electronic trading systems would be able

i?m%s r%ga suitable network configuration. For the purposes of
stration, some example configurations are provided to il R e 143

the elements may be physically located and how they might be connected
RETEHE AP ERCRICT BCEyRTETR. THESE i Str-arFres i eanedditignally
ihdiplub todhieréadey; aher theyuadevive), eantteike dinhinessAcaardibgstif so

Rosexamplaliustation.the aﬂﬁ%\’x‘@s?&é’ﬁ%wlé 9@49&&&?%@% SIS ot

site along with the tradln% station, which is usually remote from the

TR T PrOERELsatth BRI HEGHi o eXehargE: A Clring ’F&’ﬂ?ﬁs%%ﬁ?}@f’f@

ethpldradifeg thtagaorw th e0gatelvdll bantithe woeter-mgy gomewyRiaale over a
local area network, and the router may communicate with the matching
[prozERSIRIaGlestDnie @xchangs aveiailal i, USRNSSR Ath8Fading
Spdg&s eedaﬁg\wectlr%rga Oqgc %AQ an(c)tht(?r examg)le |Ilus%rat|on the client
site may be locate the SARSS Grovidl BRHSE B B nic B cﬁgfn%aep(flgfaw
a@ﬁ@mpﬁ@OW%ﬁé BRATENY oRifle @xcmeynm&mdﬁ@g toehisinastdatee fttm @

cagingistaiinmetherRaie Wav @ﬁ&f’i&% foUtel-ray StHLCORRNYRIGAISRAVE! Aore
Iocgl&rea n ork bu the o {:ga commun icate Wlth the matchlr;%ﬁ for

Process at the eIe 33n|é exc(ﬁ%mge thro us% heapconne%% &
CHESIHBISHONE Wi 66 ISIING flyved éﬁb@@m@i@rﬁp@nﬁmmaﬁom’mm bus or an
cQRNAYIRL DA NEHSER BlnPhREAlHS KOHESPARLING B8 CIONiG: .

exchange. According to this instance, the trading station may

[6OmMuaicale withhe %t%m@wang xy'%a&%gh{geg%% Oﬁjfﬁaggngasde a

use of a Ti, T3, ISDN, or some other hig eed connection

CPRHEy T ﬁf&%&f&é&‘%%‘&}%@%@&%@lﬁ%&f@%ﬁ?%%ﬂ% disi Tafves o
apgrtviro thatheneleipttenio exohding dnavhitbrmight b&@atﬁﬁuiﬁﬂﬁ;u&ﬁé&hﬂiﬂn
sﬁ)!ﬁ%emc%f&%ﬁ?'{éﬂgﬂﬂ @&me%mgwg@a@mdm lf&%f?ﬁ%ﬁe Y5 and

one trad Ing network mi % t have gateway access to an electronic

UARTRISTIGR Medin, BiterrilingeARS I ey oty ARt dithamstic disks,
stradingtmepwdekitizat Nadaghtewdy actass fbmughpaeTclyn'E&;d SRNcBL saimas

ﬂﬁﬁ%%@%@%&h&ﬁ%@é&g%&éiﬁﬁﬂ%m&m N9 PYSe utIeL Re3hte

ure 2 illustrates another example tradln#fis ste at uses sim
St P el ShextRle: %Wh‘ﬁﬁk%g”lﬁ‘%bie th@ﬁdditﬁﬁﬁéﬁﬁﬁmfl“‘a@é@sﬁumh
cadel CheRCAtoukipletiesisahid exdhangas. phhaRysiRMCARPISES IR OM, an
FERAING SIAUCH20RI6RE GANASEESS I lecironic gxchanges, 204
208. In this particular embo%llr%ent elé”{cté%mg%%ﬁg#gdggaz ﬁa}%%a%%:g%rslggdl Hn
from which a computer can read.

[0019] It should also be noted that the trading station 102 generally executes application
programs resident at the trading station 102 under the control of the operating system of the
trading station 102. Also, the gateway 106 executes application programs resident at the
gateway 106 under the control of the operating sysiem of the gateway 106. In other
embodiments and as understood by a person skilled in the art, the function of the application
programs at the trading station 102 may be performed by the gateway 106, and likewise, the
function of the application programs at the gateway 106 may be performed by the trading
station 102.



through gateway 206 and electronic exchange 208 is accessed through
another gateway 210. Alternatively, a single gateway may be programmed
“;8 Q;%Qﬂl;%g ore than one electronic exchange. Router 212 is used to route
messages between the gateways 206 and 210 and the elechbhigs2007/088143
%%)éﬁgﬁﬁ es 204 and 208, While not shown in the figure, the system may
Ihume eVICEONEA TS SEURTR TR EHENS SR MBS SihAe Person
shiite S ecimityrnoé alsuresitikedingwellenb wbsidsecaritoranager s, sahgh kmemork
%W%{@%@%F’M}.@ iR §k'ﬂ€ugh|£hgﬁ,e @%&%Q%iﬁg@’!)%ﬁ%ﬂ&'ﬁ are provided

exchanges may be added to the system so that the trader can trade at

fgd@‘ﬁﬂ??fb‘@?%? ERCHARGES Misbe dBsHerlb 2 rRERPEHRY Byekbhy connccied
ipr@senwcbimﬁ@meraip@memhé‘fteaﬂ@hmﬁtiﬂne OppoTiunity He kask! to the
%@&E%@ ﬂ@iﬁ&&lbﬁtﬁ@aﬁ i‘éffc?efﬁ%%lgdml%cﬁ}@@%g@%ﬁn? ﬁeomi%tration, the

traders, there can be many advantages with a multi-exchange o

BITPONTRENE. Y Bxarii, ¥ iicrlictotiia Yies iishee iRtdmaatRsivtrothich is
iaadﬂytramig’ab_ﬂ@mbi&cpﬁtnbimgkpmnesmmmme\ﬂwﬁi displaye A\ StiaHingri6ahis
1%5{9{18&{ ‘ﬁ%%&m E@%Q thg%%%,%(a ﬁa%@éﬁ?e‘ien%c& R Xv%rea local area

presented t&)ge er so that the trader can view both markets

TS Ea 0 LR PR B AR WAL ¥ B SR e AR I Oge thatl e ipctronic
sphesgh trade diffarentirddeable-abjectsdisied dtdhediffierent electronic
exchanges. [0025] As indicated earlier, one skilled in the art of electronic

wering. aﬁasmasmbltmagﬁfﬁeﬂ, ﬁ.lﬂat;mﬁ't RIeSER %%Qﬁb@ém&p%%e@&%gpéounds
limited to the particular.configutations illustrated. an scribed with_ .
f’rﬁ%ﬁé&“ omll—lf:g%xrceh?%en@ igare %,’ lanr?gev{\?ﬁﬁélél%é%é OPHEHa paFORg o this
iggiaremn hagedisnstisgbeifionsy redribnteuffomexatihtepisyuaidingver a local
Aeditenakexenangag.oaleway s iading slaliRNsFaHE S o Other. electronic

camputers serving various functions like message handling and security).
KT L R RS RSP B e e ot SRl B gree

exagriglivetatipnajhbedinker 1oydihdotecd ot mumisatitselyraspesigndeotronic
snameglecHaitmchange SadkhtonoledMankeb Data Delivammid0 28k e
%:Q\I'gino%d earljgr, a gateway m I%%' de one more computers that )
B oCEs2 and SERATs MR E ISR HS SR fot mAtioh  tH IS SAse R high
shrenthcanneféietronic exchange. A gateway may include one or more data
gueues that can be used to temporarily store market updates that are
[péeeiVaatfrombarssisctyonity exchange rdscthehdatahis plasgdsinithe:qaettote

8 aRuavmaLRIRGEeSAaan HRARLR NG ALAITR A NCHREHE inciude
at the gateway, andlthen may sen each

.updates were receive ) > i
e RREE BRI TRPHEPiE CadiP e AFIHAKST h& oo cssiging network might have

gateway access to an electronic exchangs. Then, other trading networks may communicate

with the trading network that has gateway access through a T1, T3, ISDN, or some other

high speed connection.
118 A Second Example Trading System

[0023] Figure 2 illustrates another example trading system that uses similar computer
elements as shown in Figure 1, in which a trader may access and trade at multiple electronic
exchanges. The system comprises a trading station 202 that can access multiple electronic

exchanges 204 and 208. In this particular embodiment, electronic exchange 204 is accessed
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of updates may involve changing the format of the updates to one that can
be easily processed at client terminals to which the updates are sent
ver, as more market updates are received at the gatewa
“% gg’éﬁ? Because the gateway may not be able to préces§) g\r/q @ﬁ/ 088143
marlcet data as fast as the data is received at the gateway [0027]

R RIF AR AR P GHONA SXkBIBE RO Dt rere duaneh 2y e tewey 340
Alichaivedy vireinple ptteviaenrazb l@chrmﬁarmmgoahmmalﬁm&f #pdateSeiScironic

tegRiyed ﬁB@z&g aigay.dhe, 9&95@1@@@&%%@ g Sgt Hpdates {}tgr?d the

received block to a client terminal may be muc onger a compare

R WB%‘F@?B 18t aRe2 uplifeetT iR iB S figrexhmpReT mY incude
dpctatesasetin the secéived blogkeof dpdatesidirreis Mol wayiy m@uaéb hke
ﬁt@%ﬁﬁsﬂ&g'l&%&%’%ﬁ@c}@ ks §c§‘5?, Ameslt. éﬂ%ﬁcﬁa regaive t ‘3% L are.

up ates as each update’is separately sent to t ehtterminal
OHRL AFHEC R G DR e e ety oM ofeor ot o
ztmexmmimr of sritragecondsidhiiedelays in sending updates to client
terminals are often due to hardware limitations, e.g., the time it takes to
{oommmm@eteﬁwﬁyserﬂe%éeﬁte%@igﬁé alipvsitherRreLRs SAth WROES {10
sentto g[a eg(r}rtu as fHFb pthe order of milliseconds. Thus, as wil
R TS I i S diPrerTadsfe there can

tEJe exp alne rea er
i Fé@téé@ﬁ@%@t@ﬁ’ﬁl amekietsbeistondeatantativ@y thatfdeustader could view

Pifcessint aBredsietnined Rebrf hartkel-hdates @M&&?@%ﬂﬁiﬁﬁﬁy As
SBﬂgcessedn(aatta before 1{._:lug)d%rtes e%e sent to a client terminal. Such

A BRI HIGF T TARBRERETRY Dneregnied

syst m is esp uafgw WSSl
t%ﬂﬁtﬁ@?%&ﬁﬁéﬁkéﬂtﬂdmglmbw magkcfa et gate washdighly excleedsin
aﬁk&h@f@%ﬁﬁl@%@@é@b&ﬂ%@i&%&a&%ﬁ){t 0028 Marecaprgiically. Eﬁl%ferem
S 11p eXceth%ds allow a system administrator to define a number of

marke A% be processed before any data is sent from a gateway to
a client termlnal during periods of high market activity. According to one
[Eapbafadictd filite qiediillteteximpreshesiswrome edisepsioms will
wipctated thdahprocesseceliteanyrdaia isgsent fiom @ﬂﬂbﬁ!ﬂﬁ)ﬁﬁi@um‘tmm
igienLeuninalsans e, set F@ast%dgeﬁrgﬁegefﬁg%yg QL B! ates % igna

trigger points could be set to different types of marke

PEESRID SRRy st et aesfl we%ﬁetﬁgj&érmle We‘ﬁé@g etidiional
ctittjgencp QiritsveyslichGvgryuiienit tﬁtﬁtsaﬁgwiyrdﬁﬁf@gee theipg %bi%ﬁ@fl‘unctmns

e at ore any data is.sent to a clie

e A A B o
R tgﬁéw ther pigeisdsimgyceainked Btgat@eteﬂaylms@eee@mws
oﬁa&numbeﬁeafdmmatﬂ&rtgéﬁ are received from an exchange. However,
different configurations are possible as well. [0029] The types of market

mpda@@tgeﬁemgli@gmwg@gg@ts may include a market depth update,
an inside market related update, and a trade information update. A market

{@9@{?&‘& RABIE DAY, e %ﬂ%ﬁﬁ%&‘ﬂ%tﬁh%sn??‘%aé’ o 'Eers Sl Slldoecess and

market, An inside market related update may include inside mar tprlces

S“’éﬁ&?’o‘ﬂ‘&%é%f%’tﬁt%@?f&ﬁ‘dﬁfﬂg}f*&t}ﬂtéﬁﬁ%@%ﬂé@ﬁre&@lw@aﬁiexchange A
gitfornatpinojdatmenaynioeldste qither ﬁdashtt&d&éiqu aatibprRrGesfe anarket
uiiResahlephiectoriade mateh information, Ef:'va“t Qrder related

information that notifies a specific trader t at a matc ccurred foran
th&%ﬂﬁ%ﬂﬁf‘é&@?ﬁ&ﬁﬁf@d‘%&%%&@tﬁd% bR ariss hederdsses Werescaved at
thy gdiewaptehdobeursawhend anieiecttonit ifasing systemdnatehesia Fadesing
willing to buy a defined quantity of a tradeable object at a defined price to
another trader offering to sell the same tradeable object at the same or
better price. When a trade match is getected at a gateway, a trade match
message may be sent to a specific trader whose order got matched, and
the trade match message may include an order number, an account
number, transaction code, time, price, quantity, and a tradeable object for
which the order was placed. While the described market update types will
be used in relation to the examples below, it should be understood that
the example embodiments are not limited to the defined update types and

could be used in systems with more, fewer, or different update types.
T0NO2RNT1 Eicarire R ic a hloeck diancram illiictratina a data nriorityy control



[0031] The configuration component 302 provides configuration means
that allow a system administrator to define desired trigger points and a

gmber of data updates to be processed in relation to each trigger point
\E 008/682990 %%Tﬁ%wossm

afore the processed updates are sent to a client terminal. A
tt configuration component 302 may allow a user to specify an activation

FAIREE MIRAEBUNG SYinamiedly Esmrbrlyfenvprstexdmpne melttteadforasily

portrolédidatent detiviensshowlddietiactivaies . a&sﬁiﬁntmmélu&arél@hﬁ?@market
i t high market activit

H}[QQ@E ne %@1@9@@ é?ekga\%ﬁrg§ @é‘iljﬁé%&f’&% d[) oglsemh é%%cg{w nay Ho zze able

the number of up dates'that are store ata queu cee

E?gﬁéﬁﬁé‘&qﬁ?%ﬁﬁf"&%‘éi%ﬁ festire Procedsingdapatifectinyateway.

Accordln to one example embodiment, the activation parameter could be
Hewhbaest ibaue ety (fendingid thie dataskfent(8) 8304 an

an&wmaﬂg%ﬂEIDBQQG%MI&lﬁﬁér@y?{ﬁi}iqa&‘% grages Al ALVRIchmarket,, .

s ar celved ay c uld also be used as the threshold.
F‘%%] hﬁoéaldfz be iR ers 583‘?1‘?@" r3t6K CoPripisRElHREs! may be

Bdaid 1%%1@ APmearsgl I@aﬂ@r@m(}g tapkntingdeiterfat eptptedlowiforblock.  For
@ﬂiﬂffﬂ@lfﬁtf@ﬂ’ ebthedasirgdiRatamelerspy @@Q%Q'ﬁ{@éqg r;lahﬁafr‘% push all

adSr%aS| le %a}e that includes the data prigrity control

olication §g§rg} May b ??%%ﬁ’i%f&f?%%f&??%ﬁﬁ%é%ﬁ%Fﬂﬁiﬁé‘?fa%"emch
Wés iftehnE @WI?@@@&*ARH@T@BBM@VIG’GSQO@KBH]: Aecdnginggigrtideo process
%ﬁmﬁa@m@%m%i@f&%@!'% '8}@&(%% %@o@&'&éﬁéyt@d@?@%% gﬁﬂdlng

%F%d tet%%le Qetcelve ata eway they may be glace In the queue(

e B P B Ss N BE VLT R B il t
SeTivnibRicoNr & re ity eaplabet] ahothetquem@}eawlpcﬁmhﬁrﬁbam to client
@ﬁﬂgmcmmgqn%memmsm&paﬁag'gg&m%%sz&n{ %&’%ma%ger detail

|rcumst nces, as described below, coalesce

ates ot
RS T T o P R i S TRRCAErR R AP @Ot G rcilivery
fh@ﬁ(fﬂﬂammlscsm Asrdéfiadriné retrvof aoaltesoingn uﬁh/&ﬁlemsg)ﬂﬁqﬂ@@ssed
mluaammamm@m M%ﬁ%mmmergyaﬂaég pfermation U date I
a

update wijth the most recent information. For exam

o create
ARt Db BTt I B PRakaahomg e st aueve
3 o sachigh thexgatbwiayprihescoglesalilyieo niponentddo could combine

the two updates to reflect the most current market conditions before any
[oosigieMnarkpiciatatad thﬁcha&mk&ésa{uﬂ@da alienttegeinabihe cealescingel -
MH%@J%?;HL%H'& Q 0 parln 0 updates and en overwriting data
that Is no Ionege}éa%gesug%f% ?ﬁ%ﬁlgg‘? ép n?a BUrATISE G Sa e P et

teratinghHERRsEeRs & ﬂwaﬁma@@t [@@3&:}( Theceulirtér 388embydbeccoihfiguii de

mm:iae upaaiRs mmradaﬁawagﬁ&ﬁba@%%%yo@&%é@%@}@&ll '%Eﬁﬁﬂtﬁ A
| ate storg1 304. Additionally, as t

ﬂtl(;!l%g%er%gﬁfz%aré: a%ltlva ed. ?ﬁgutgu%f?’ée Has% sc%%&ﬂ?g?]%ﬁglﬁ%wg&‘ﬁécfﬂfém
UHg&°h eI e ]{%ﬁ%ﬁ‘i’lﬁf&ﬁeﬁf traes fiomrtke gedetwray Ao thid dliediscribed in

gtesmidahifsty entiannd ﬁ%ﬂé@&)(ﬁﬁ%ﬁggﬂfﬁ@ rﬁili@ﬁ‘%xggéx?&}f@&ﬁﬁ@gverwrltc it
tygg&t&;elt}p (ch as%(ige %tel%ipe?fg{ p%nt%s t%tgclgrgl;:%rs]s.sc:@ Iat%ea gateway before any data
is sent to a client terminal. The trigger points could also take effect only at times of high
market activity when the processing capacity of a gateway is exceeded by the number of
updates that are received from an exchange. However, different configurations are possible

as well.
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from the gateway. Additionally, the number of updates to be proce_ssed
could dynamically change based on any newly detected trigger points. If
e trigger points are based on market update types, as in the example
“gemzt()}%%?r%g%s below, the new trigger points may be detectedsd @3¢ 7/088143

market update is processed in the queue(s) 304. As the number of

(a3l dedimes sgraketipretss forh teei m & assnibie MESOS ide awovisdepth
tipdatn Lt iofithepricessediupdaie a0 d w&&mﬁft@rmmehg&uﬂalt i8 A[ﬁliﬁﬁ%m
q : e I or more client terminals. A.Metho
Ao I BT R IR S B
OBfor %F&ng&%ﬂ%ﬂ%&%ﬁ@t Jise aelivepbasdoddivigaesite at the inside
exdmpiscembodifantothshauighe: u@%s@%ﬁﬁ@i_@ﬁﬁ?@%@'&%ﬁﬁl&zﬂ%’m
' I le, segment, or portion, of code, which .
e | I TR R AR Won o

st umettbins e siiss rmpetpharesairmitdmare drpléhmentatiohmiand fo an
shcluddd withinghe scapedofdhenexarapienembodimenisin wh }a@f&ggﬁ‘él%}e&ng
: t .order. from that shown or discussed, including
?ﬁn&%ﬁgﬁ%& %fr?gggr%n?[ I)]/g(c)%P i?luye%/g?%%eg (&) ﬁtﬁ}éﬁgﬁt i?%ag’gat gectat a ‘.ieﬁl'md
Hifrc oAt e edaaae sl B st rstsebibytingse feasormablesiillpd:c.
intihesantof mmm%bwmigrg&@@%@]ﬁ-ﬁ;@%@g,f&gagélm%rgoﬁ%qf% a
es.are received from an glectranjc exchange and are placed in a
R B A s B Bt 0 B orr
THERSH SR teG A FBbap deesastiorosssiss o Awierdingntioyonel examiplele object
fembiidinient:@&10ep @&@éﬁﬁ%l%%ﬁ%@ys%j@%gﬂfég J&Q&?%Qf%ﬁ%@ used in
t d the lgop counters m e used as reference points for
e e R o iy A B Gatemgs
naidineitadrifiriae. dpfisad rtate mibedinder W he nstdeis shrectutedilioomeofinter, or
distienisipeachais the processed data may be sent to the client terminal.
As mentioned earlier, processing an update at the gateway may involve

[ebscinahs formalelde-Hpdaleiaiial Belnguagraline disnL (et
Aqtgigonalg/, the new ug)date_maal be coalesced with other corresponding
“data, e - o el et et dpade ey tochmé derwmply embodiments
desesitod shestored hesitien npaikéy update sppiiativchendt il o semidhiarion
cHReie e IenhirkTnAL Ak (3 Mashicarptaaid 5 a0k PORTlAhos
st g406, it is determined if a data flush has beeh scheduled based on'the
ande queue flush scheduler 310, all of which may communicate with each other. The
components 302, 304, 306, 308, and 310 may include software and/or hardware elements to
perform their functions. However, it should be understood that the data priority control
application 300 could include more or fewer components than those shown in Figure 3.
Also, the illustrated components could be combined with other componenis of a particular

gateway.

[0031] The configuration component 302 provides configuration means that allow a system
administrator to define desired trigger points and a number of data updates to be processed
in relation to each trigger point before the processed updates are sent to a client terminal.
Additionally, the configuration component 302 may allow a user to specify an activation

parameter that could dynamically control when the example methods for controlled data
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previously received data. According to one example embodiment, the

scheduling may be based on trigger points, i.e., market update types that
ecejved from an electronic exchange. The market updat

eogﬁ’gﬁ ized based on the importance of each update type 10 {’ST 3 & G 143

and the market update types with the hlghest priority may be used

GHEBLTBIHE ShEsfidaPtoh P THRSR TE EEnpareeets RRBEC A he et only

aypicat wdhitie leskserdaiportahee e atrade rofFordexaniplesrwhercthia the data
&80 B/soarRecines o iniead ARSNGB ARTYBIEH, BMRHEhy.

até containing a depth update may trigger a queue flush to be

méeﬁeéoa?f@r O EBISEROME thd dte MBURSDoPARBEHREr WSS diterdoen 2
updatest arelpeocessaty Jdudmgan tipdate yuthean Migidaimaiket aybe:ssing.
Qﬁ%ﬁ@&? WItB 0 COULS, @Hx@haxﬂavx?e‘? diadhatio ?le&%édt gd %Jé@idﬁgo%ﬂ% 50

be sét to 5 counts. As mentioned earlier, queue flushes could also be

}?fa%géﬁ wrivgifheseidypes of information as well. If no queue flush has been
scheduled, the method continues at step 410. [0038] At step 408, if the
g0 ekt s bedersmsatiyt Sbhegufimiration derarmime & Wirshiduidebm APL

@ﬁﬂﬁ&ﬁdt@%ﬁ@ﬁ@ﬁtﬂﬂ@ ﬁm&mmﬁw@@&ﬁ@aﬁ%ﬁdy%m@ﬁmmm

The sC edule dat ng e m d|f|ed onre elwn te with
h| heifmiﬁscﬁ rev or exam r é! r%‘?%}"&%ta guvgg%t%?asgeﬁg Rty

@eﬁﬂ% @mﬂeﬂéﬂpm@&mméasem m@@@eﬁyﬁt@,a@ﬁdxm@r@mmdaw%aﬁ@m
inEacRssed isan; Rsdanieviket update, the scheduled flush may be
modified to now correspond to 10 counts. According to one example

[@m'@ sigeseaﬁ g‘% rﬁ@e&gﬁl p%e;@omxn%%xf%gyﬁa@ae,%& asgosinted, .

with e sche or example, when the flush is scheduled based

BRI TRErRS ﬁ’i%?ﬁ%?“(ﬁﬁioﬂ&t% SRR ey TR Blafsth Hdaameusstockssdgen
hegftushsohgduiedsbasectaividerinsidepiaseineigateal tontrad they were

BIRWEKEE I ARAY! p%&ﬁe?%%%%%ﬂﬁ‘ﬂxé& t[@@ﬁeﬁ@‘é@&ﬁ?x%gcﬁﬁs&%escmg

once the flush is set based on the inside market update, the new flush set

BrReacsh ihe iﬁeaél&aeatéﬂmwea?ﬁ%oﬁeéeﬁwdmeaws fekesssilg Hpdates so
timnevjperiodh tintt dheanexit flusho Suctiian embedimenbimay beiaspaoiallfion is

EFfUM’QQFhEd%é'i’é&or&é‘ﬂ&&&@&@ﬁé&%ﬁ@ﬁ&ﬁ%ﬁg&%m 101810 information

Alternatively, in such an embodiment, if the flush Set by the inside market

YpGES R 6B AT KBI R TREAR A BIRF 16 Bentsc Hasle aRsiate Wl hecBeR Egent
itrfacleatkiaterbt B}dﬁi@l&lhﬁtﬂﬂﬁ huechediedebaded O the insidenmrskemnong the

Gauld. coniol. PReGIc sxampligs lIURLAHNG SxAmBle smbodimen II{EOEZI}? two

selecting the controlllng flush wiil be described in greater detai |

YRgattra ity Efivth&s cret iaent Siriketetfuittiantnke ietiey H@@‘%é‘?ﬁﬂﬁ%}e@ aed
}iR:[0039] 46 memen&mﬂashﬁmw@dxg%ﬂb@dsebeﬁhjleﬂvﬂuzefhdﬁﬁﬁﬂa% the

1@3% e ey, %&3%955 Sngcgggﬁge&; R IR A RSB marie
related update with the data in the most recent update.

{0034] The counter 308 may be configured to count updates that are received at the gateway
and/or monitor a rate at which the updates are stored in the queue(s) 304. Additionally, as
the trigger points are activated, the qusue flush scheduler 310 may schedule the next time
for transmission of data from the gateway to the client terminal, As mentioned earlier, a

trigger point may set a number of updates to be processed before any data is transmitted
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the update counter to a specific value. At step 412, it is determined if the
number of outstanding updates pending in the queue in addition to the
“%J%g%ﬁ@g&\te is greater than zero. While zero is used in thgc%xgg&}lemsgm‘
embodiment, it should be understood that different values could aldd BE
gsed'as well. Acc%gin%ﬁ%/one example embodiment, if there are ]
ORa2R GG a0 AL e (iR Bumtee SRdalsl R srresigbeettd dynamically
detaniinedhe myadihelvitrn! dageecormspbndingigecthreipendingsapdatesket

wilesrat fomibegaanay, Asdertonedearier . aher hanchecking ied
the ngcmber of oitstandlng updates in theﬁ&ueue, a rate at which updates

HEFECBEE AP Gateasr iy hE mEEHd S Ynd thE higHrhprhundyes to be
prayatsiod ey te themisecofithedit Shécsuntenitfitiie numbetief ppdates wrdate,
ihe Mﬂél?gﬁef : é§c@§z|19\f¥ Qzéﬁ[&ﬁ%%ﬁi@&@%@@f &Eﬁggﬁﬁetg? more client
updates in the normal manner, with data from each processed update
ﬁgﬁfﬂﬂsi’ndependently sent to the client terminal, as shown at 414, and the
method 400 continuing at 402. [0040] In this example embodiment,
feferriffeBiadiipeniewif the number of outstanding updates is greater than
zero, at step 416, it is determined if the scheduled flush has been

Fekdh étkufenotAthmaméBkdtupelate Miay béagoalested oetterhpofalkity providing
sigfede@sshownat 418,Mnddhsdmethod continuss atA0Ztihe WRoud be

counter associated with the update reaches the scheduled flush counter,
%%mi‘éﬁ%c%ﬂ%a% rwe#ﬁg P AR B CREEg N A o EBraY O

pptiettes! aptedatscontiones onmoresieretemaiketinpoatesniay bepkerdting
{reBrith R galewak ARG 10QPe.sxamplaemPodiment: Meecould Bea

two types of updates that are sent to the client terminal. The first update
| Y‘H’é%/‘ir@ﬁ&ﬁ%pﬁ86@?8@@@%%03%6%%%8%%%% Y YR CHE A ot
srizrkdeemefiztiedionio rmditionsed dririrdizg thhttepdy ecaivednlietwéaercthadaster,
fushaand dhenlHeRESWSR, hshRuld he wadsg rﬁéoglgdé%ﬁgﬁf AL reasonably

cQalescing is performed between each instance of sending the updates to
%%ﬁi@ﬁ??é’fﬁﬁﬁg‘l? L StFPERSted update would include the most recent
depth data, and the inside market related update would include the most

St saPriizasrRePrcBers it vrdderererrepet Hiomnak eriiomiegichange
additiopaltyd imaneexamplegrabadimeantcthediadesgorbddag senkdnghee is
e

j%'gg %rkg %dgt However. it sh&uldlﬁe nderstood that a separat
i eﬂ'&: ] t .
update Includin trggaeeréﬁéjfgaeéggta cocﬁ'l%{ F‘Iégsfe)nq[mgse Walp ee;%r?(ﬁriﬁlgﬁ’%ha loop

&

RSy Sng emiguRirpad B B arersesk ey & tatibideogiryie@utsy be used
astieanilQ04dintiguresthigtaibioakidingiamssion WYsirabingAMa LY Mem the

goa%:ev{%tfi%l Y Hl}‘(]agtsch%%glf % such an embodiment, when the scheduled loop counter
value is reached, the processed data may be sent to the client terminal. As mentioned
earlier, processing an update at the gateway may involve changing the format of the update
to that being used at the client terminal. Additionally, the new update may be coalesced
with other corresponding data, ¢.g., a new inside market update may be coalesced with a
previously stored inside market update so that when it is time to sent the updates to the

client terminal only the most recent data is sent.

[0037] At step 406, it is determined if a data flush has been scheduled based on the

previously received data. According to one example embodiment, the scheduling may be

15



controlled market data delivery for an input stream corresponding to a
single tradeable object. In this example, it will be assumed that a trade
I te triggers the flush after 5 updates are processed, an inside

VJrﬁar %qtog%ggte triggers the flush after 10 updates are proces%%ﬂ?ﬁﬁ”c?%ﬁswz’
%e%th related update triggers the flush after 20 updates. It should be _

ARFEr Stb SRETA R Er ity IRISE cBfticaikerb dbas ats Bassderdritere &y slepronic
gdmmstrammmnmda&sty@@dxﬁﬁk}nwlpriﬂﬁmﬂhbe)mslﬂm&@ thglowhes Heach
liskungalsos Inke BiaGResedl b AR ANe ApIRdRTNed iesnold sucla o,
as a predefined number of updates pending in the queue, Is excee &d
SHitFHE ExatApreTnitiRiEr i cetremntrrhRebaRRAPabRve Pt ivhter lesser
[o@42kReferingowRa Rigureld raseaeluptaicisuapaieddiomaniag b
ﬁgm %Q%&Mt@&,ag ?rgaz'i?e{'?]u%&é‘ %%{a%ﬁ?tg(\)%%;%%a% gl%tetrrin aéé ]gt?;]ueeue flush

assignied a counter value, hére a Loop assignme
EoRRtERTGE €3 SR COrERIERE APt GAYE!her dp et ioplacelen? fhepdates are
guensdr dhthedimpiwbenihe pdataisprosessaskoliicassmeddnat, thes an
I iqn to the input str 502 are,the currently .
e e o A e wove
EUFrERE it st Rserates Eeedermie probasting asapebitlf of tiwsue flush has
yatewaydsxdnat thetexamipiensethegsiiar prioritized data delivery are
activated. [00431 The first update to be processed from the input stream

BEmakeatsepth yrdaia GREANAISASSIY Q@%%%Q@d@@ﬁl'i@%&@ﬁnined i it

arket depth. te ('D') 506 matches one of the pre-defined triggers, a
arﬂl?élll}gif usl%’gégsgg%a ﬁglieﬂg.l ﬁcrg‘geﬁﬁéf‘ﬁg‘tehé‘ﬁﬂ%tﬁﬁ t&HguRreracatien The
sfbed e dpticivg: winehethodifiainteos 064 e spéds avitfuetigiftuphidsity jevel.

sehedipe 1o aecuil 1R.LARR 10l 85 SHoWD AtA08:RINeE N8 cet 1o 20
sec ndnlép ate |s‘%é%§nother depth update, no chan%e to the scheduled

TSI 1S T ANE S RiEHtOAE RGPS SRR Hiag b &chrdtifri fush
whiekbe arhibhed orionityupdatedscditectatt.oAcesthimdlusihiscseheuipBodiment,

higharREoibaMpdRe GOMRARE Q. asmarket derth wadate «as definaddn  For

the e>I<am Iesgpg?wyi ed h%rein, is either an inside market update or a trade
TeiStRG a‘&?&t CTHES wier RS OT Y SRR Esrasatritng iBeark market
iupitlerpdairkét g aetestetharitisrodessid, thedaunter fandbargteeftiash will

ismmadifigshasshaunatiel 2pand é@ﬁe@;?aﬂd%g%etﬁﬁg fhl&%a%% %%Qéé's%g (0,9

c%ur after 10 updates, i.e., In this example, when the Loop 1D reaches
QU515 h LR 508 PAAIHFRS PSRN ar bl Ciate o i Eaioiadte
e pdDrof dZwifen mranpdate-$T) Tedtoonandguiraidedatatisiush. Such an

RIB6ESsEH n?éf/‘qﬁ: %ﬂE@Q%lEﬁl%@Ql %ﬁt% i% %‘Eé% u%ﬁtptr iogc-i:t duﬁd%@ gackets as

ide market update, the sc ed flush is once again

conl_}ﬁ?red to an insic g 2 ¢ _ IS (

PR o B Sec i BttaR8 iR thediibser wxkoirddpandinigrsate
ithee trale Wpdkatehrl 4 fivel, attihect bapd Bheolark efckReasranowniad bdie, the
flush scheduled based on the inside marker could control. Specific examples illustrating
example embodiments for selecting the controlling flush will be described in greater detail

below, Ifno change in the scheduled flush is required, the method 400 continues at 412.

[0039] If there is no flush scheduled, or the scheduled flush is to be changed, the new flush
is scheduled, as shown at 410. As mentioned eartier, the flush may be scheduled by setting

the update counter to a specific value. At step 412, it is determined if the number of
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[0044] In the embodiment shown in Figure 5, the highest priority update
controls the flush counter even if it means extending the time until the next
cyrs. Such an embodiment may be preferred by some system
“;B;jgrﬁré%lg %'g%?)rs as it lowers the number of packets that are SENtOUTTTOME M
ateway, as more updates will be coalesced or yet combined into a single
SR TSR o U BHEHes ot Qe & FHERY e oty o
reessitidls mrthie sahe ffackengdepossibiee@fteshalle bhghdoritrty that different
MERIAGKINAY-SIgNALING SR ohabaich of atherighPHAHMRERSAIRS e are

Thus, extending the flush, as the described herein ma%/ be beneficial and

RS HELR RSt P BREcHERESn At FETRTp elnte bt DAl 5 Qfghtme

shbwic @sta] QOdBpdetirey ér, iliffecaditg mppbedimeriis leosdd: bigousait a@weddy As
FREEXRDBINiNC A R COMEDeRY %Qﬁ?da%?@ﬁ&&@dmghﬁ%gé&hﬁ&ﬁé '&é@é{e, a

update could only decrease the Loop ID of the scheduled flush. In such an

EEEE ARt e e XEaTNA Bravidiewan ey (iorecaE fhar (6 drgogdiicate
they lsboprifyofilSuratiickd lash extewling thertimesuofibpietaextifiushdate rate is

[2%9)47@11 Iﬁ@sﬂ@@%'e%%ﬂy &WBIQ}%Q&'%’%{)%@%%H& Q(Jr%%aﬁ mégdwith data

process each update as compared to sending data from a gateway due to
HRrRsFePiRGREsHO e ddfoecin islenratsi ient e, diratrisminab sthmt =
that snddives:praceXsiogtmone atgdates and creating fewer packets may be
more beneficial and may result in more up to date data being received at a

plient Rrminak-Apiatexanpie:, asswming:thabittakes 4o MicHRseEeNdeEQing
ﬁ%r,g&ggsseagaqey dat%egondatl {gill' %c?tr%(g L;‘%send ga%% to a cI'eptdt%rn%iqlal, in

e empodimen saﬁown’in |g%re , 1t WOUF&I%&SG i I”?ﬁ Fsé’c%n %S 0 as been :
pasbed s poipepteskshupiyis e Hveoekdieed o tieprresiionitrapdMeriown at 418,
sRegid oﬁ%éh{mdtdéi%m&%&adﬁaﬁ.lﬁfﬂilédl@oﬁ r&ﬁﬁf&(j&;@@é&@aﬁeﬁtﬂ B Lspw@ét@%s the
times 0. S s), and it would.take an additional 1ms to send t
e e B e R B Sl Wi avoncy
setshapdstfsonlichdnie fopwettinparfiorshstersd unailrgt thiedated|usty Wwostdtdoourthe

adithal o Hrimb 13 cRNEk G, ReXtuHaLRIR WRLHCFRRUETRAD 8 Histy abAREs that
Loosp ID of 19 as the trad daje at 14 would se@the flush t thegoop D

5, BRI SR Ba IS AR S0R GBS ATE T §RY dafa 220 be
esresprshtimgeionhiedotadidd 18igdatdsdvsiamaipdates tridraghaigvere received

E&W@?ﬂ%{s‘{eteﬁéﬁ?hﬁﬂd%ﬂa {ﬁ!@t&glﬁ}téﬁ ;ﬁﬁ@pﬁﬁigﬁﬁ%@@bﬁﬁlﬂﬂ%x@#gmtﬁﬁd_since e
enerticial to exten e tume untl the ne ush as In tne 1irst empodimen;
%%%%‘Hﬂ%@%%%(‘é’ﬁ t e%ﬂgeegg?}@sgygﬁ? ‘Fecé‘ﬂswﬁﬁﬁﬁélﬂ%ﬁﬁé @t??a?%%’* terminal,

the depth related update would include the most recent depth data, and the inside market
related update would include the most recent best bid/ask prices and the most recent best
bid/ask quantities. Additionally, in one example embodiment, the trades could be sent in
the inside market update. However, it should be understood that a separate update including

trade related data could be sent as well depending on the system configuration.
B. Daia Processing Examples-Single Data Stream

[0041] Figure 5 is a block diagram 500 illustrating one example operation of the system for
controlled market data delivery for an input stream corresponding to a single tradeable

object. In this example, it will be assumed that a trade related update triggers the flush after
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[0047] While the example in Figure 5 was described in relation to a single
stream of data corresponding to a tradeable object, a typical gateway may
2@ ates for many more tradeable objects, often in the order of
% éa (55; of thousands. Figure 6 is a block diagram 600 illustfatifef Yigss143
example operation of the system for a controlled market data delivery
HER O RUPSHEAN S 4PSYe CBIE Wra g dnisRmy. e sHit gl 10 updates are
gngesstoodithatdipthillestrdteddekamiplerc tul doeh eddity 26 xteiided t& shordd be
tharwed Qt%étt attsamsvamg e sampie.cmbodimentsare, 0ah IRIedihiors

any. specific number of input streams. [0048] Similarly to the example in

PraliErses, fadETalel TR RETHRSG I BR6MReLOR iRty refrstrd in
flushuafie rathedatged cuntiolS sachinsidermsiket related odateewilkbitipgern the

afveusdushaftehthe logp ﬁ?@%ﬁ%%%%c@%oﬂk% m&t&%%e&t&&%ﬂ@&%t} ed.

trigger a queue flush after the loop count of 20. It should be understoo
ﬁﬁﬂ e:Eennlt Ioo(p coubr}tsrc‘3 adsggg sed in reI%t%(r)n to each u datej,02 g

@ S0, Wrt‘c‘rr'e & same [Gop count’ L1 Fhetised in relationto & ﬁp an an

eaﬂi@swﬁg% £ uptates. shompeirdod esisessts, srstiwutelusehsre a Loop ID
amdensta@gtxgmr@atftﬁraetosatt@gam@ gl b&asa@épaﬁ%mﬂage%@a@bﬁﬁtced

RaeLBelernalg Flauie), lereie shon o input stsams il .
II'S ut stream COITGS on |rst rade jeC and

g@aﬁwmﬁt@@tt@ém iBog @@Wé’sé%a‘mélt@‘a“@e@bﬁ@iﬁiaae'aéﬁéﬁbiaecﬁuwg ata
eRERLeS COReSPRNiine i archhiadeakiaehiech AR IRceMREa! Bie processing

gateway, the are Iaced ueue d as e ¢ of them, ssed
aEatyl\{B igtglsey oWhaf® 6%55 AsSIgnet tén 8%18 Oﬂaﬁé()[%‘géo £ oW ¢
R¥tFigjedle 6, the first update in the queue with the Loop ID of 1 is a market

depth update 608 corresponding to the first tradeable object. As the
fAedKET e ftkt uptiatectBBriseredfrthethr ddefineehtiggensrietdeiiedhdsi 506
mavdasehadued, $N6e 2 m@tﬁ@&gﬂ&tmgpgft%%&t@@a% %%'gta?cﬂct%rﬁ of the

correspond to a count of 20, the update 608 triggers a queue flush to

BERTRE HERRS Lo pP YD Bish 1S ehefiith atesron Mmidksedentl pskistaigays o
fhusherfigrel{evpdatenaviten deptipdipel ate correspandingtedbdlagcingheduled to

badeable ebigchyss POt data steams areAaced pt G;‘?d%']}%g%?omer depth

queue, the flush countér for each tradeable object may use thé same

%%‘?Fé% B E5aRe 9o she el sl évatiic ey SiRRE TBr AR iristhe schrrpled flush
wine bethe difark ehehe pthighad atiend Afostthe secand dﬁ&dﬁﬁbﬂﬁﬁmﬁﬁﬁiulw A
FRERIVEHothe &%&%@f%&l?éﬁe&(?érﬁsﬁgﬂgtn&%%tﬂfdi%‘:% ditead g Ot%lxeﬁttlpies

may be scheduled at the Loop 1D of as shown at

BRIAdEE P e R R HrBR SR grariahtedas e aertﬁf@latﬁ% taﬁfaeu e ViR an

meatao(op)lm@ﬁﬁtmregmadammmrﬂamag@mmaaﬁ@l&é%m&a ESlunter
‘t’tﬁ?‘?! S £16 IS a h| her priorit

%Sdate c%lr%%g%élé%%?\%%&pé%te t?te sc |§8"‘h8‘é‘% oﬁtt 1?|S°¥edu ed o

BAYGBe BE d LriRdpse ffredftéhﬁo‘t?saemlﬁe%i@eﬁ ¢hed-00e LB spaiyoi3s shown at
stipwiimatlglBe Tike hipktupoateswpaste spanedingHe IL@@FEBDS 436,60 EQ;W@G

g 0 red to th date that d to set.the
O B, S R NE L S oy

BRI FRod MR R cpdaied i erkaduird Sisipiy ersalestedodihied to
Abe premiCus tietadas: the Loop ID of 12 corresponding to the trade update 514, ie., at

the Loop ID count of 17, as shown at 516.
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[0052] An update corresponding to the Loop ID of 7 is a trade related
update 620 for the second tradeable object. Because a trade related
is of a higher priority than a market depth update, the update 620

ngg}%%??ﬁézgg&e initial flush, and the new flush is scheduled fOW£@J§%“(%/ﬁ§8”3

tradeable object based on the update counter of 5 assigned to trade

HPHALES. AR ASBHERRP IR PRgURYS 2 B2 DIeRs SR ORI i the flush

tradeableabjécit isnnaw muoohified tboodour atthelsoopdDiofil 2cAsstheSuch an

LABRRRa6ReS: brereiRE Ypdales @QE&S%}%%&&&%Q? £§600d Eﬁ@%ﬁﬁﬁ!& of

object are sent out from the gateway, as shown at 624. As explained in

PEFARETHG BRtHE S dRerassTrRY 198 Lerpraish el Be ket merdamirisermined
m’@rlaeﬁﬁmwpam_éttrad@iiﬁfmmtio magric axﬁ&ﬁ’:mﬂc_kpmkﬁﬁsi nohugliNglearkabrity
depth.data 1@%0%%8%48&{%_ 5@%@9 ;&ﬁ%sﬂmg kﬁgxﬁﬁ%béﬂ;%e@sge%ﬁs%ﬂaeﬁm

are sent from the gateway include the most up to date information, as the
HathotairEa Q] tifadtislyptody anssueaswh B el dipa die fufhaedasdepcribed
[6O53 Alsbs tradfioap 4 af Zwatrésfondpickadratie mpdaip H2&@MAE: being
ouetwrites the.aueue flush that was scheduled for the first tradeable
object. Based on the update 626, the queue flush for the first tradeable
ject.is modified.to now correspond ta the Loop ID of 17, i.e., five
ﬁ&ggaﬁe% 0 ?Wi%%ftﬁﬁ%}iir%m e "5}6‘ g%sé Cé}ﬁt@, Ez’fs“s %oﬁ%/)sn%%HGZ ?TAQS}('%Wéi F’fe% system
eptdte arabreoepsiDichai2 fsdhaopnierityaudatperate fotstHectisetiestpléD of
aRjetted ed hesnPHaie-has dhesamaPrariavelas RIQNS HalWashe flush
used to set %hﬁef %%h,ipe Lfgdr%hga Is &glog)gg%ed z%gnd,the scheduled 8# ue
Gan St firse g eaBFe dbjec‘? remains uneh %8’@‘8.”{’5 glﬁ% 8
update 630 is an inside market related update corresponding to the
CEh P ATERB EBIEL L BiHEE 8- dpakie 8%E lestEnm it Risaesteamtainda as
tasipguele fushpghiategdate 3G sysied to lsehiedléhahathey, gueus Hushined
asrhowial GR2aringerlE-HROHE SRR FRlRIRSQ:he i f%ﬂzziﬁég%&,&%aﬁng

gueue flush'is scheduled after 10 counts, atthe Loop ID o . When an

{rsEa R BRI e e BRI Ho TR S U fitighaae tResived
&hstctiadeabi@nbjaehmma@ﬁnedsmheim@tmmwﬁspmdingatecﬂaﬂsfitsﬁmcess each
tﬁ?éq?eaglg ohigghis ANt kom the, Iteway @emwrlﬂh%%n&aﬁﬂen%‘&m in

1e next update 638 corresponding to the first tradeable object is receive
Bt 1:dbp et &kfgl,-}a'?ﬁ%\ﬁwﬁﬁg fedHertateld, WridRvAi AR 638 thdareit »
cipdateratithie Lidogp Iépeefgﬁa}i‘m @ttmﬂ@ir&ﬂat&dl upeatehd@Lorrespiang) g 1017
ihe-Recan warsatie phesl ANERINR AN Jariie.P3ed UASRD B, s,

object was scheduled based on the inside market update 630,
puLne Budgdorhiireriphbiny- Upestactrding & hersarendseohnditrareapRstting
ofijedt issmodified:to fiewwarespend: thdhe dpabpokD RfA5 asnskowaaal would
t conti rocessing updates in. the queye a
e e R R pIAeS Ty M B Ty o e
kietite dBleldbjiciienkd itfrofth & et paditigaasnblin wilissomitein thead data
aedshaeinDoh2SdEHDIRTS trR&NissSION R CaikeapeReNG:H8:: and in
t | ject to be sent from the gateway, as shown.at 646.
R SO o T R S B8 et At e
Bripaestsi TR eo HieoetPpvarket data delivery when two input streams
are received at a gateway and where the gateway runs out of updates to
Be prdéesstudépssingLiévenpies-Multiple Data Streams
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[0056] Similarly to Figure 6, the block diagram 700 illustrates two input

streams 702 and 704 corresponding to two tradeable objects. As each
w‘éﬁ%%%%‘s? g@laced in a queue, a Loop ID is assigned to the updates, as

Shown At 706. [0057] The first update in the queue with the F&GIBIATEEH- 43
a depth update 708 corresponding to the first input stream, and thus, a
éﬁ%ﬁ?& ek S msbp it igrs £ idachwatned ko & smge Ham of dat
s:emembmﬁn@te withithidd do@ilD ofiid gameaketgepthiupaatess ko thaty more
SRIEACHASI0 e SRG0d-Dput alERM. ANddius L Uiegsisal 'Q%E‘Qalg Bram

Loop ID of 22, as shown at 714. As the gateway continues processin

PP A e BB SRR B RY T Biates 218e &1 st et ket ey detivery
widatewelated torthedfist radaabletobjgatvand becasige Bdswaliadigherat the

ri 0 t e ule the flush 710, the

e e e kA e e
PAETHRETRAERSH At ARe 4B brS BH AR 6 tHE 5 6p MDY drerme lower or
the same priority as the updates that were used to set the flushes, thus no
dAetg EdnakarTintadbetextimer s dtigierdStlastads relmididatdein ithid apd atedlissult in

togleseeq wWihdatadremonevieus unaalgss [QQS8LAN HRLACeIated update will
%rorresgondlngfo thg Loé)qéD of 7is g&] inside market r(glated update 720

R S AR A TR RbIa% RO HE Cadde R T IE RAIRRP Paatise (i drgeer 2
isietahigheepiiorieprirant ahabket deptid bpdaterthedsbhedifiedflshp fannts
heiirskiradeahle ohigshis medifisdandhnowiis selilo thedROR P Qldtwil be
as shown at 722.thhe next few updates corresgondlg{? to the Loop, IDs of
8599 B &GP R oW SFIHBLLHE iRy S ot thotaded h gbisrdte T Sy i) be
seferdiols thet flii§hen stiirgnerelidrgesddie snddedeibivebirias the
gateway processes the update at the Loop ID 11, and the Loop ID is
ipdaiaeefediy; it Bigetarntiseduthstidhe s ismaaddiienalitpdae-pendingcan
pr ing.in t ueue, n.in.Eigure 7.at 724. Upon detecting
e Dol 19 P AL AR os
COPRSERHEENG th Xirens drdsableaisiicstn diiedanistoripsrnsiagampreh tradeable
nigeietdatadosdesporaing:1o the inpupisitasin « Qleandihesehtdutaen gets
e L8 eapTbouL oM Jiggalauan ane Lage I gooner than it was

scheduled for, as shown at 726 e Loop ID is incremented

oop ID of 13, 0 again it [s . determined that there is_no ypdate
?egtr%?nkési% Ne quel iér??r’ %}%%g‘gs Aga,tealg $shﬁo ”%u?nwl’%; Fgffoé’tl%%%ﬁlaﬂm
dentcrpriin & U earesngatine deréspbrstingleshihoient saileblensehdepitedpdate
Hushs isnsentieuitremib e gatanayydicthisexaiplc.Hata 609 8sPeRANG: R oim

%h%a(%gcond inéout séream 704 associated \%Ith the sche%yled flush 722 is

SRR ot from e gareway RS oW EE 7507 FEHBARF S LR Garst 6 S tatush
théprdsdslseaiife becwdllyiap pliechinvreltdich e dargernmpdmb@2ch ibpubicue
sieamethsnihsdmocivsiiates inrigwe fadsxplaingd.caliss serding,
uI%d t§§dt%k§3 %%r%lf(igantgl Ionﬁg;r S comﬁ&arg}d tﬁ%ﬁroces%mg each

BElding bRt AR SHRE f’tﬁa‘éﬁlfo‘i%' ) PhER Fattablbise mputise the
tresa pArish Gl gloeini@id s bp phyd aewfupdatpoRéche ckinfuthesqUBue, fehen the
ReweRdate areh thne tenoor JRisneemenied it MRNteAMNSS: data
that the inbound data h sa{)rlor%y %\’/éer the empty queue flush mechanism.
U SRRl 1 A P D e BERLPAY o LB Adtrktp e 22 o
skowltagetprocessed as any other update in the input stream. Then, if no

update was detected at the Loop ID 14, the empty queue flush
mechanism would be activated again.
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[0059] It will be apparent to those of ordinary skill in the art that the
methods described above may be embodied in a computer program
includes one or more computer readable media. For example,
“gfggﬁ%ﬁ e%readable medium can include a readable memo?&yé@%@?“%m%

a hard drive device, a CD-ROM, a DVD-ROM, or a computer
R B ST, BV Moo Qb e wih he
theredd of Reourputsrirerdadite metinpdan @lsdanbkifstdradeable object. As

@@nﬁam@%{,@msﬁ%&aﬁm&sﬂmwmény %&5,@'&?& 3 @18 update 608, the
cam ication link, either ICal, wired or Wireless naving pr

I T G Rt
claimhsshoud rot e Badias liptited torttrpaesgibatbordbe GFﬁemm or the
Wless:- et dadhal effectulRereiniewal embodimentsihat COMEMWI iR e

the scope and spirit of the fallowing claims and equivalents thereto are
ShiTethi5 TR TSRS Py e S EURTIE 2, 3y BieacRgy wpdate are
conpip Hedanadkettidtapdefiveryridean electronic trading environment,
comprising:

[0052] An update corresponding to the Loop ID of 7 is a trade related update 620 for the

second tradeable object. Because a trade related update is of a higher priority than a market
depth update, the update 620 overwrites the initial flush, and the new flush is scheduled for
the second tradeable object based on the update counter of 5 assigned to trade updates.
Thus, as shown in Figure 6 at 622, the flush for the second tradeable object is now modified
to occur at the Loop ID of 12. As the Loop ID reaches “12,” the updates corresponding to
the second tradeable object arc sent out from the gateway, as shown at 624. As explained in
relation to Figure 5, the data may be sent in a first packet including inside market data and
trade information, and a second packet inciuding market depth data received for the second
tradeable object. Also, the packets that are sent from the gateway include the most up to
date information, as the data from each update gets coalesced when each update is

processed.

[0053] Also, the Loop 1D of 12 corresponds to a trade update 626 and overwrites the queue
flush that was scheduled for the first tradeable object. Based on the update 626, the queue
flush for the first tradeable object is modified to now correspond to the Loop ID of 17, ie.,
five updates following the trade update 626, as shown at 628. As the next update at the
Loop ID of 13 is another trade update for the first tradeable object, i.e., the update has the
same priority level as the one that was used to set the flush, the update is processed and the

scheduled queue flush for the first tradeable object remains unchanged.

{0054] The next update 630 is an inside market related update corresponding to the second
tradeable object. Since the update 630 is the first update after the last queue flush, the
update 630 is used to schedule another queue flush, as shown at 632. Since the update 630

relates to the inside market, the queue flush is scheduled after 10 counts, at the Loop ID of
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receiving at a network device a plurality of market updates sent from an

electronic exchange, the electronic exchange comprising a computerized
V% éép rocess for automatically matching electronic bids and offers for

a tfa ea%£ object received from a plurality of trading station§<tHES4rdEF143

S co rlsm market information related to the tradeable object;
win e K e e B e AT
detdsrbinirigebyiarcoimduter deviceresfisstiug dathetfipe codeaisipbititgstesar from

figst saacket gpg?&@fp&t@%plmh%&m&%mﬂﬁ@%ﬁ@%o r&%ﬁﬁ)ﬂ%&%&%ﬁs first

being determined based on the market information in the first mar

JRASER'e obisghiderathd st oty Ser BettifiEThystrbedblharchesyisd3s.
atfiestent miveteoft rivarketu pol atezit s hamﬁeee&seﬂupﬁﬂm@nmd&pﬁmﬁagw the

@@é@ﬂ@ﬂ%&%@%@# ralify.o &@ @ﬂgﬁt f’dp%?et%%d&xﬁ Jé&% tg\% e@?%g scheduled

device to receiving tradlng stations; [Z)I'OCGSSIﬁ%J yt e comp uter

BB PHEHRETFL T dPTALr k&t B S Al %%@éﬁé% gpdate, the
dbalefedi markétupeate dada; ianddifiesending:thespoaleseedlmarketor 25, as

Wnsiareafgia. Mam e NP ARYISS I8 S IE SEMNG FAFINg. 818U S aches an
update at the Loop ID of 24, data corresponding to the first tradeable object is sent from the
gatewsy, as shown at 644. Then, the next Loop ID of 25 triggers transmission of data

corresponding to the second tradeable object to be sent from the gateway, as shown at 646,

[0055] Figure 7 is a block diagram 700 illustrating one example operation of the system for
a controlied market data delivery when two input streams are received at a gateway and

where the gateway runs out of updates to be processed in a queue.

[0056] Similarly to Figure 6, the block diagram 700 illustrates two input streams 702 and
704 corresponding to two tradeable objects. As each update is placed in a queue, a Loop ID

is assigned to the updates, as shown at 706.

[0057] The first update in the queue with the Loop ID of | is a depth update 708
corresponding to the first input stream, and thus, a queue flush at the Loop ID of 21 is
scheduled, as shown at 710. The second update with the Loop ID of 2 is a market depth
update 712 that corresponds to the second input stream, and thus it triggers a flush at the
Loop ID 0f 22, as shown at 714. As the gateway continues processing updates in the queue,
the third update 716 is an inside market related update related to the first tradeable object,
and because it is of a higher priority than the update 708 that was used to schedule the flush
710, the update 716 triggers the modification of the scheduled flush, as shown at 718. The
next few updates corresponding to the Loop IDs 4-6 are lower or the same priority as the
updates that were used to set the flushes, thus no changes are made to the scheduled flushes,

and data in the updates is coalesced with data from previous updates.

[0058] An update corresponding to the Loop ID of 7 is an inside market related update 720

for the second tradeable object. Because an inside market related update is of a higher
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2. The method of claim 1, wherein processing the first number of market
updates is carried out only after detecting that a market update threshold

_ xceeded. 3. The method of claim 2, wherein t ark
“%S%ﬁ@%%%%ﬁhold comprises a number of market updates pelﬁ%%rﬁﬁg];g|2r610tﬁ5e88m3

queue. 4. The method of claim 2, wherein the market upda

PRt e SR R T

nm&ﬂﬂvmamdepr@c% imblpemuﬁul.éf., as siowihe igthdteofiexhyeonepdétes
!)E*E@;?ogxdtxﬂg'ﬂo%%% tﬂ% B?@’éﬁq%rg%‘f"% %@P&S@@ ?a&@%ﬁ)ﬂr as the6npdates

&
The method of any one of claims | to 5, wherein the first market update
Wgélgegﬁol ﬁ@m@l}rﬁhmgg%aé‘fgs no changes are made. However, as the gateway

processes the update at the Loop 1D 11, and the Loop ID is updated to 12, it is determined
that there is no additional update pending for processing in the queue, as shown in Figure 7
at 724. Upon detecting no pending update for processing at the Loop ID 12, market update
data corresponding to the first available scheduled flush, in this example, market data
corresponding to the input stream 702 and the scheduled fiush 718, is sent out from the
gateway one Loop ID sooner than it was scheduled for, as shown at 726. Then, when the
Loop ID is incremented to the Loop I} of 13, once again it is determined that there is no
update pending in the queue for processing, as shown in Figure 7 at 728. Upon detecting no
update, data corresponding to the next available scheduled flush is sent out from the
gateway. In this example, data corresponding to the second input stream 704 associated
with the scheduled flush 722 is sent cut from the gateway, as shown at 730. 1t should be
understood that the process could be easily applied in relation to a larger number of input
streams than the two illustrated in Figure 7. As explained earlier, sending updates takes
significantly longer as compared to processing each pending update. That means that
performing a flush could give an input stream enough time to supply a new update.
Rechecking the queue for a new update each time the Loop ID is incremented, this method
ensures that the inbound data has priority over the empty queue flush mechanism. For
example, if an update was detected at the Loop ID 13, the update wonld get processed as
any other update in the input stream. Then, if no update was detected at the Loop {13 14, the

empty queve flush mechanism would be activated again.

[0059] It will be apparent 1o those of ordinary skill in the art that the methods described
above may be embodied in a computer program product that includes one or more computer
readable media. For example, a computer readable medium can include a readable memory
device, such as a hard drive device, a CD-ROM, a DVD-ROM, or a compuier 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

thereon as digital or analog data signals.
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7. The method of any one of claims 1 to 5, wherein the first market update
comprises a depth update. 8. The method of any one of claims 1 to 5,
wherein the first market update comprises a trade update. 9.A
Yhieth8d't6r Lontrolled market data delivery in an electronic trBE{§52007/088143
environment, comprising: receiving at a network device a plurality of
B iscritins b 4 M be tesdi e sckeerhpethndeaberbpiideert Rismgets unless
comydrisithg: aftomplitesized an atehingupiecRasiateariamalicallys nalehingor the
Siaglianc sl e alicta oY A iadsable,object ecclved from a pluraliy o
trading Stations, the ' market updates comprising mar‘keflr?formation related
to the tradeable object; -
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placing the plurality of market updates in a queue at the network device;
determining by a computer device a first update type corresponding to a
first market update of the plurality of market updates, the first update type
bdin&BeaMiliblad based on the market information in the first market
update; based on the first update type, setting by the computer device
a counter equal to a first number of market updates to be processed in the

queue BefdrsthAY data Fenelisg theherfitjeotislaiet ibdatesiecteonic trading

envirofkABA NG ASINALk. device to receiving trading stations; generating by
the computer device a coalesced market data by processing market

Uperitasgrite HiwaE uiiiacn mberlsy prbserdet vadrkest sl dfesnigeglrgironic
exchard@theneOWMBkonic exchange comprising a computerized maiching process for

automatically matching electronic bids and offers for a tradeable object received from a
plurality of trading stations, the market updates comprising market information related to the
tradeable object;

placing the plurality of market updates in a queue at the network device;

determining by a computer device a first update type corresponding to a first market
update of the plurality of market updates, the first update type being determined based on the
market information in the first market update;

based on the first update type, sefting by the computer device a first number of market
updates to be processed in the queue before any data reflecting the plurality of market
updates is sent from the network device to receiving trading stations;

processing by the computer device the first number of market updates in the queue to
generate a coalesced market update data; and

sending the coalesced market update data from the network device to the receiving

trading stations.

2, The method of claim 1, wherein processing the first number of market updates

is carried out only after detecting that a market update threshold has been exceeded.

3. The method of claim 2, wherein the market update threshold comprises a

number of market updates pending in the queue.
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while processing market updates in the queue, determining by the

computer device a second update type corresponding to a given market

update of the plurality of market updates, the given market update being a

rf{)arket dpdanstberepitedthd firbernarkes opdkte utiaissbontidlpdatetyises a rate
at whidEiRgERtermInedRased any ﬁl%ﬁ@%@%%@f%%%@%ﬂdggf&%b@ %ﬁf{ﬂ Arket

update; based on the second update type, chanding by the computer

device the counter to be equal to a second number of market updates to

be processed in the queue before any data reflecting the plurality of

market updates is sent from the network device to the receiving trading

stations{ Badnethednefingfthe o afdselinmratkde updatbaleta flomntevork device
comprREMQHtdeyice to the receiving trading stations. 10. The method of

claim 9, wherein processing market updates in the queue is carried out

only after detecting that a market update threshold has been exceeded.

Il TheympethoarghclaimhlOpyherein,the markat updale teshold o vet update

comprises a number of market updates pending in the queue.
comprises an inside market update.

7. The method of any one of claims 1 to 5, wherein the first market update

comprises a depth update.

3. The method of any one of claims 1 to 5, wherein the first market update

comprises a trade update.

9. A method for controlled market data delivery in an electronic trading

environment, comprising:
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12. The method of claim 10, wherein the market update threshold

comprises a rate at which market updates are received at the network

device and placed in the queue. 13. The method of any one of claims )

9 HSADViRRetbiA tREIRIKUBEMRS typ 8IS Bt |hdrdskstifrdrestHiogbchglectronic
exchiRdateype;2nd hereinineSecans-upber 'M@%&h%&@hl}}gﬁ%%@e% for

14. The method of any one of claims 9 to 12, wherein the second number
autorarablie MAKHIHE HERAUNMIORIS and STfeRe ethdmdially obisdf@einigd from a

plurafiiPd A inereintim natwark AeyiceIc RHSE T8 SRIEWRY: inforkuibiSelated to the

method of claim 15, wherein sending the coalesced market update data
tradeallinES sending the coalesced market update data from the gateway to

th%i@@:@ﬁ%"ﬂﬁ@_ aing PeleRSet upddés The nethod okanpwane sfglaims 9
to 16, wherein the first market update comprises an inside market related
upcé%@émining by a computer device a first update type corresponding to a first market

update of the plurality of market updates, the first update type being determined based on the
market information in the first market update;

based on the first update type, setting by the computer device a counter equal to a first
number of market updates to be processed in the queue before any data reflecting the
plurality of market updates is sent from the network device to receiving trading stations;

generating by the computer device a coalesced market data by processing market
updates in the queue until a number of processed market updates is equal to the counter;

while processing market updates in the queue, determining by the computer device a
second update type corresponding to a given market update of the plurality of market
updates, the given market update being a market update other than the first market update, the
second update type being determined based on the market information in the given market
update;

based on the second update type, changing by the computer device the counter to be
equal to a second number of market updates to be processed in the queue before any data
reflecting the plurality of market updates is sent from the network device to the receiving
trading stations; and

sending the coalesced market update data from the network device to the receiving

trading stations.

10.  The methed of claim 9, wherein processing market updates in the queue is

carried out only after detecting that a market update threshold has been exceeded.

1. The method of claim 10, wherein the market update threshold comprises a

number of market updates pending in the queue.
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18. The method of any one of claims 9 to 16, wherein the first market
update comprises a market depth update. 19. The method of any one
of claims 9 to 16, wherein the first market update comprises a trade

update.The nzghathefipleirotlefdiarmnitha merdiet tielaietibembablieanprises a rate
at whiORBUSES S SOMAIRE ARVIFGhe nevedrk (& MEINAT ALERIMR: WheEn

the network device comprises the computer device. 22. The method
of claim 9, wherein the second number is less than the first number.

13.  The method of any one of claims 9 to 12, wherein the first update type is of a
lower priority than the second update type, and wherein the second number is less than the

first number.

i4.  The method of any one of claims 9 to 12, wherein the second number is

greater than the first number.

15, The method of any one of claims 9 told, wherein the network device

comprises a gateway.

16.  The method of claim 15, wherein sending the coalesced market update data
comprises sending the coalesced market update data from the gateway to the receiving

trading stations.

17.  The method of any one of claims 9 to 16, wherein the first market update

comprises an inside market related update.

18.  The method of any one of claims 9 to 16, wherein the first market update

comprises a market depth update.

19.  The method of any one of claims 9 to 16, wherein the first market update

comprises a trade update.

20.  The method of claim 1, wherein the network device comprises the computer
device.

21. The method of claim 9, wherein the network device comprises the computer
device.

22. The method of claim 9, wherein the second number is less than the first
number.
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