. SYSTEM AND METHOD FOR PRIORITIZED DATA DELIVERY IN AN ELECTRONIC TRADING
ENVIRONMENT FIELD OF INVENTION The present invention is directed towards electronic
trading. Specifically, the present invention is directed towards prioritized data delivery in an electronic
trading environment. BACKGROUND At one time, there were only open-outcry exchanges where
traders, specifically buyers and sellers, would come together to trade in person. With the advent of
electronic trading, traders can participate at their client devices from remote distances by
communicating overphydidaAi A SARE KSR PR ERIGIREIdZET BRI BRAEEaMY match bids and
offers. In particular, subsc%ﬁmg%rww&m P“g%@%%ge s electronic trading platform
by way of a communication link and thr%g?ﬁ%ﬁﬁnlma gram interface to facilitate real-time
electronic messaging between themselVesana theexchange: The electronic trading platform includes
at least one electronie-raarket, whichiis Rldhecemenrlhedmading.systegiangdhandles the matching of
bids and offers placed by the traders for that market. The electronic messaging includes market
information thapisselistritxites fsoimetie eleattonicomarketin thetadarsm\draaneieaiionic data feed.
Once the traders receive the market information it may be displayed to them on their trading screens.
Upon viewing tisevingamerition, 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 tool &4 28 devices to automate these and additional
actions.
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At one time, there were only open-cutcry exchanges where traders,
specifically buyers and sellers, would come together to trade in person. With the
advent of electronic trading, traders can participate at their client devices from remote
distances by communicating over physical networks with electronic exchanges that
autornatically match bids and offers.

In particular, 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
exchange. The electronic trading platform includes at least one elecironic 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 electfonic market to the traders via an
eiectronic 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 inchading the actions of sending buv or seli orders to the
electronic market, adjusting existing orders, deleting orders, or otherwise managing
orders. Traders may also use software tooié on their client devices to automate these

and additional actions.



Although the amount or type of market information published by an electronic exchange often differs
from exchange to exchange or 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 offer price (best ask) and the highest available bid price (best bid) in the
market for a particular tradeable object at a particular point in time. Market information may also
include market depth. Market depth refers to quantities available at the inside market and may also
refer to quantities avatihlugittbrimopiice &yaneyrromt thivTmskrs mikkisbed Phergiermiiiavailable at a
given price level is usually provided by the exchange in aggregate sums. In other words, an exchange
usually provide&Heneraf st e g sifhemes tofariansy Fa Mg Tt M ATt EKSt at a particular
price level in its data {eed. In ad(g&jlg(i:ion t0 provi mordewroagjr}f%m tion such a rjice and quantity

. . %?f}.@l‘ai SOIME Stan 1@{36? OF 10 100, lﬁ (8 1011 12y Incit HER .
information, electronic’exchanges can offer other types of market information such as the open price,

settlement pricey el changs,yalumeastiiaded Hrica. thedasttmded quantiuangeorder fill
information The extent of the market depth available to a trader usually depends on the exchange.
For instance, seme exsharges: providematiabiaptpior alé@binasthprestevals, and others may
provide no market depth at all. Electronic exchanges often limit the market depth offered as market
information cantedoimariteatlivbifor nemesiulndaticmt tdesidderkPoniprmanuemar 24ectronic market
might offer only "5" levels of market depth, which includes the quantities available at the current top "5"

buy prices and (PGS SR Xk CPRE sefra e fopntiics alaialagt the inpidemaskets of whether an

electronic exchange limits the enormous amaunt of messages being broadcast, very often the
termeciary ant ST oy L e e SRR A P S e 2
overwhelmed. Attimes.heniermediarv.Andclicant devices mavida snablade-handle the massive
processing load and, at least during those times, they cannot maintain near real-time data processing.
Additionally, as snatgdradess begintracing dn cleaiienicisadipgam nmerivthadoad on the
intermediary and client devices is likely to continue growing at an increased rate. Electronic
exchanges andésd distritrlisisashutitrketipvionmtitonaoiee sl stragléambed avcbithe Assage processing
load and the timeliness of market information messages with the limitations of physical networks to
deliver a networketielcigdiHaRqMISHENE Crdst Redh B AHARECHID RRSHISH fE&Y™Most often, traders
want access to as mua(t:h of {his information as faﬁtefas ossible $Q ﬂl(%E }Qﬁ)ﬁ? n make more efficient

IMIOINAanon SCIFORIC eXchanees n other as o Atron. SUCH as . .
and more effective trades. OWEVer, uegf:o ?Fie(%raders ands for near real-time market information

updates, many gliepideyicesdmvreayiiriediiom delays it markehinigmeation.yrdates and on

occasion the loss of content in the market info ano updates that are received. Despite the attempts
made by electrapisnaxchangesanthgtheesde improve the distribution of market information, by for
example, limiting the market depth, there are still many disadvantages to the current methods of
distribution, or at the VBry detast ehécomardseitdsopintivridabietirctpdplataally depends on the

exchange. For instance, some exchanges provide market depth for all (or most) price
levels, and others may provide no market depth at all. Electronic exchanges often
limit the market depth offered as market information can become intensive for
network and chient devices. For instance, an electromic market maght offer only “57
levels of market depth, which inciudes 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



. It is therefore, beneficial to provide a trading system that offers a more dynamic method for distributing
market information that will provide the traders with their desired market information as quickly as
possible. SUMMARY The example embodiments are directed to a system and method for
prioritized data delivery in an electronic trading environment. By prioritizing the messages associated
with a tradeable object, the computer and network resources may be optimally utilized, and the
possibility of any loss of priority content between the network and client device may be reduced. The
system and methofigpbdpvaitisey bhuasbdhiedprdifathearmmvpireesvrhieakard ateaie more important
to traders than gthers For.example, a trader mjght base most of his or her decjsions on changes of

the inside marke‘i?%ﬁgs%fé%Fﬁgt B8 SO RR Y& S R S B ARG S BRE e & LSRR BE the inside
market. In a”“Qs%&é%@b@gﬁ%ﬁpi&@ﬁ.&l@&ﬁc@%&%&@&ﬂ%{ﬁ&?{‘ d%i%&%jneﬁeor some other item of

interest. The system and method buiids on this premiseto provide an efficient mechanism for data

distribution in aiwanthatoaesnet signsiicanthsinhibitthe. detvers of inperianl pieces of market data to
the trader. Thus, the system and method provides that the trader gets the information that is most

important to him or héfigouhié atthasameltimé ssetiucescthedburtdefrontdnterfirediageind client side
devices.  To facilitate prioritized data delivery according to one example method described herein,
the system incliffedacsBsiBGHGEs RorersHidAty faddhoimadinassdapakebmisrarigmarket data related
to quantities at prices outside of the inside market and associjating a higher priority level with a
message com pﬁg?ﬁagg?ﬁg?%éﬁ%%mgﬂ%of&&f%ﬁﬁ%ofﬁ%f&&?ﬂ&ﬁ(@%ﬁ”%&l%%é}&%formation. A
network device; ot spme.qther Jntermadiany device. gy Siore ALY loRriglity; market data in a data

structure. The system will then coalesce the low priority data in an effort to reduce the necessary

amount of datadhatis 19 @R sghkiaiieachiants hRWhenRA Righer BURLNIReEsags is received, the
coalesced, lower priority market data and the
and more effective trades. However, due to the trader’s demands for near real-time

market information updates, many client devices have suffered from delays in market
information updates and on occasion the loss of content in the markef information
updates that are received. Despite the attempts made by electronic exchanges and
others to improve the distribution of market information, by for example, limiting the
market depth, there are still many disadvantages 1o the current methods of
distribution, or at the very least the current solutions are incomplete.

It is therefore, beneficial to provide a frading system that offers 2 more
dynamic method for distributing market information that will provide the traders with

their desired market information as quickly as possible,



higher 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 most up to date
data and accurate representation of the current market. Receiving a high priority message is an
example of a triggering event, or predefined condition, which triggers the low priority market data and
the high priority market data to be sent to the client device together. Other pre-defined conditions may
also be programmed in addition to, or in place of, the receipt of a high priority message. For instance,
a pre-defined condition might also include a thH&ABABA a calculation, or some other user-defined
process that determines when to send messages to the client device. The system and method
facilitate prioritized dﬁ&éﬁ@ﬁ%@m%ﬂérﬁ%tﬁpst?ﬁewrﬁ%F’é‘hﬁ“’r@ﬁﬁé@?ﬂ?@%@ralI burden on
system and netgv?r%cliesources W ile : Some |Ile%§fggtliggst hgve been léj%gsgbove additional
examples are provi ed Terein. ei\ﬁ?)dof'mcatlons may also be n'?]acﬁia to gs stem and method without
departing from ti%@oﬁ@t‘é&i\Qi'ihsg%&‘e&f}é%j%‘{%%'%&@Q'H&@ﬁ&ﬁﬁ&@?&%@@& aflyapatages of the example
- embodiments will be set forth in the description that follows. The features and advantages of the
example embodigaeattimaydee, malizedoasisiabisineditbs oo ghidhie emiadimnents particularly pointed out
in the appended claims. These and other features will become more fully apparent from the following
description and&ppehdetctfaimsyior iy ledrerdd Biethisprasutaehadaierasnpiedembodiments as set
forth hereinafter. BRIEF DESCRIPTION OF DRAWINGS Example embodiments are described
herein with refefaREat A & TMAIATHS H?M}I‘ngaiﬁa\’i\?’rﬁ%‘ﬂe IMppHARL ﬁgeéqﬁli‘ﬁ&l?‘a?ébram illustrating an

example syster that provides frlorized daa Aelivery inap. slechionaiAdng A RAMent:

market, while placing less emphasis on what is occurring at prices outside of the
inside market. In another exampie, a trader might place more emphasis on last trades
or some other item of interest. The systern and method builds on this premise to
provide an efficient mechanism for data distribution in 2 way that does not
significantly inhibit the delivery of important pieces of market data to the trader.
Thus, the system and method provides that the trader gets the information that is most
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 {0 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 marlcet
information refated 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 10
reduce the necessary amount of data that is 0 be sent to the client. If and when a

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



Figure.2 is a timeline illustrating messages flowing through the example system shown in Figure 1,
and Figure 3 is a flow chart illustrating an example method for prioritized data delivery in an
electronic trading environment. DETAILED DESCRIPTION |.Overview A system and method for
prioritized data delivery in an electronic trading environment are provided. The messages described
herein include market information related to one or more tradeable objects that are traded at an
electronic exchange. The example embodiments are particularly useful when the market is fluctuating
rapidly and massiter ariointsadfeminrk etiliptlstesiiiacthe dosms ofmnae ssaes) amediag sent from the
electronic exchange. Although the example embodiments may be useful at other times during the
course of a tradifigcdayaeimsthsdighmie s pranvorikeirsayseetrerosoifeetanbeording to the
example embodiments, optimal utilization of system resources is provided by giving messages of less

significance to 81’%&(1’@“5? SWEF BHSTHD GBI y0 1 efe PtseRaionesls GBE Hat relate to the

inside market o&g&gﬁain trade related market information, such as last traded price and last traded
quantity, are generally of the utmost importance to a trader and may be considered a higher priority.

Those high priority messages maymlgisshereddhraugh-thesysiem-withiahigherprgrity than
messages that relate to quantities at prices outside of the inside market While the example
embodiments adefdirécteddowardshopesatioh:abansrintermesiar iadesidehshigh géoatgateway that is
positioned between an electronic exchange and the client device, it should also be understood that the
prioritization of Fralealsesnhayarety fretikdpiacwate Sécroriddiedanttietchathat the
messages sent from the exchagge to the intermediary device are alrea_dx prioritized.

also be programmed In addition 1o, or i place of, the receipt of & high prionty

message. For instance, a pre-defined condition might also include a time period, &

calculation, or some other user-defined process that determines when to send

messages to the client device.

The system and method facilitate prioritized data delivery in a way that

benefits the trader and reduces the overall burden on system and network resources.

While some illustrations have been provided above, additional examples are provided

herein. Modifications may also be made to the system and method without departing

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 particulariy poinied out in the appended claims. These and other

features will become more fully apparent from the following description and

appended ciaims. or may be learned by the practice of the example embodiments as

set forth hereinafier.



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 below, traders generally base the placement of their orders on
the inside market prices, movements, and quantities at the inside market prices. As the inside market
generally represents the most precise current state of the market, it is beneficial that the inside market
is displayed or processed by the trading system as quickly and as accurately as possible, with a
latency as close to zero as possiblegpkatanpoy sy gefirediereinrs tgstone it takes for a message to
move across a hetwork connection from the message origin to the message destination. The priority
level associated with Exmessagbatiayede terminaibaddttremavith holarapgickiyhehiellessage will be relayed
to the client device. A trader might also define a range of price levels around the inside market that
the trader is moSPTHtEFeStE®H When a message is received that includes market information relating
to a marlcet change V\{__ithinetpg s%fc'f_i%?1 %r{a&g%g,% %f 1%iriié:ealéaggIs, tl en that message may also be

h
associated with the hig’ﬁ%? prloﬁ Jeve ould bE BAtETEDRE %Sé?%tgﬁtlﬁfé) evels of priority can be

defined by the tﬁ?igﬂ{iiéﬁiﬂﬁaa&é\[i%’y”}%ﬁ of.prersetgiiteria.ironmiade related information such as last
traded price and last traded quantity, may be as important or more important to a particular trader, and
therefore, the trade retated information canrbeitnchaadwith(asuhsiitecwidpidhe inside market
when the "inside market" is referred to herein. If another item of interest is deemed important to a
certain trader, themeit isipreferBiglethatttie system can be configured to give that item of interest a
higher priority (so any item of interest may be substituted for the "inside market" as used herein).
Oftentimes, the data rélgitiRg tordipantrEs At HHERS BUISITR BRI SIEHREHEEE 478 not as high of a

priority to the tr@d{sr as the inside mar t data. The atmount of time a trader spends analyzing
guantities at pri Q&R BF R RSiHE R aTKe ,nr%%{ly'in



~some instances, be considered minimal by comparison. Therefore, data relating to the quantities at
prices outside of the inside market are not subject to immediate matching or market changes and are
generally considered to be not as important and may not be immediately sent, depending on the
conditions, to the client device. According to one example embodiment, messages containing such
market data may be buffered and then stored in a data structure until a pre-defined condition is
satisfied. Messages of the lower priority may be coalesced, or overwritten, by more recent lower
priority information. Coalescing is defimetifiagIgis arsoREpitEimg multiple market information updates
with other related market information updates to create a single update. As previously stated, the
pre-defined condition Higftiase a time period, the receipt of a higher priority message at the
intermediary device, a calculation, or some other user-defined process used to determine when to

send messages to the*chaRTHEGEhod Ky RieTHE L Lam TE SR B RS FIHF& ¢i8eribed herein with
reference to illu ' bodiments for particular applications, it shquld be understood that the
example em boﬁrr(%t%\{%glgl{rﬂ&%g&r imited ?ég%%(sf%ef %er?é%/{% %riﬁeg? %&%%8 sr,ng%(atadvantages of the
present inventiof:¥yillRe:06 RREIE ARRALRNIR-eNE Witk Skilkin-the,ard Wpan gxamination of the
following drawings and description, such as giving another item of interest a higher priority. As
previously stateekcitaspint€hdedihat alitrdoh-additignal systerasimethads: fealisres, and advantages be
within the scope of the present invention, and be protected by the accompanying claims. Hardware
and Software Offesiisine rapidycatbivrystvcthacanimpleatiibodimentsiithioroopi memigation between an

electronic exchange and a client device involves an exchange broadcasting messages
are bemg sent from the electronic exchange. Although the example embodiments

may be useful at other times during the course of a trading day to optimally utilize the
network and system resources, According to the exampie embodiments, optimal
utilization of system resources is provided by giving messages of less significance to
a trader a lower priority of deiivery to the client device. Messages that relate 1o the
mside market or contain trade related market information, such as last traded price
and last traded quantity, are generally of the utmost importance 10 & trader and may be
considered a higher priority. Those high priority messages may be ushered through
the system 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 chent 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



to a connecting network device such as a gateway or router (or some other intermediary device,,
collectively referred to herein as a "gateway"), and the network device then relaying the market data of
that message to the client device. Software and hardware components or a combination thereof, at the
gateway can implement the example embodiments described herein.  For example, assume the
gateway has received a message containing market information from an electronic exchange. At a
time of high message traffic, the gateway determines, based on the pre-set criteria, the priority level of
the message. Ifthe.messaoeisafthasloner ittty lavelithagatanmyivillstasedhe market data from
the message in a data structure, where the most recent lower priority market data will be stored and
coalesced with piyepnesienshysstaragiontes pribetysidaketdaacesnti alpreéfimedaondition is
satisfied. An example list of pre-defined conditions were described above. According to one example
pre-defined congfitioally. eprsetighomashigbrisrowmphessagale imarkigHar psfisalébel message then
arrives at the gateway, it will send the data of both theﬁ)revi jusly stored lower and the current higher

priority messagggf&ﬁg?ﬁﬁ?rﬁtfﬁgiﬁﬂgﬁ?dﬁ\ﬁ{?@??f% RigHE FBAGARY BSOSt the gateway first
and there is no Iowertﬁri%git /0 %s‘%gﬁ gﬁg L \}t)oarse inﬁttg%e%t% 135@%1%5%r%@&éﬂ%@ﬁ&é@“ty message
N : i ; . .

data will immed?g{t:élrye sent to the client device by itse urning now to Figure 1, which shows a

block diagram ijustiating an.examelersystemdlizaddor Leiodtized.datadealivary #an electronic
trading environment. Specifically, Figure 1 includes an electronic exchange 102, a gateway 104, a

client device 106Geanmessagit@8ihant:agatdesinadtureTht Qribtecironiessxdshangeatid 02 may host one or
more computer-based electronic markets. Traders may connect to the one or more electronic markets
to trade tradeablkevbscrsy Cutaway oA tAsaporiddyide Baaatiidas sy ot !bfe computers (or
programs) running software that receives and transmits market information to and from exchange 102
in the form of m@é@ﬁ&%‘é‘%hich may include price, order, and fill information. Client device 106 is a

computer that receives e or e/ Messades [0 ARIeHAY 104 AlpR IEludsdnigure 1is

illustrative message 1 essage containsmar on relating to a tradeable object.

Message 108 mgy {nglidencyirantdnsics market nfarmation.tadensiateddafarmation, or even market
information relating to the current price levels outside the current inside market. Determining the actual

contents of mesgagmdid roayhaderadmnatalgatevwaihd OdecDatasire ofune:d kO dentpararily stores
messages that are determined to be of a lower priority, more of which is described below.
that message may 2iso be associated with the higher priority level. It should be
understood that multiple levels of priority can be defined by the trader using any
number of pre-set criteria.
Trade retated information such as last traded price and last traded quantity,
may be as important or more imporiant to a particular trader, and therefore, the trade
related information can be included with (or substituted with) the inside market when
the “inside market” is referred to herein. If another item of interest is deemed
important {0 a certain trader, then it is preferable that the system can be configured to
give that item of interest a higher priority (so any item of interest may be substituted
for the “inside market” as used herein).
Oftentimes, the data relating fo guantities at prices outside of the inside market

are not as high of a priority to the trader as the inside market data. The amount of

time a trader spends analyzing quantities at prices outside of the inside market, may in



. A.Exchange Exchange 102 broadcasts many different types of market information messages for
connecting gateways, traders, brokers, etc. to receive. Gateway 104 connects to the exchange 102 to
receive the broadcast market information messages, which gateway 104 may then relay to client
device 106. It should be understood that a message from one exchange may contain market
information representing a different tradeable object than a message from a second exchange. As
used herein, the term "tradeable object" refers to anything that can be traded with a quantity and a
price. For examphae tratieab)oljectisrsdayithell de chtiparecnotinrite [dpaltdypes ofieaded financial
products, such as, for example, stocks, options, bonds, futures, currency, and warrants, as well as
funds, derivativas2HitgsEb setonsssie thic fo regdineprivoreove nubrdeatmstjeetmavdirinclude all types
of commodities, such as grains, energy, and metals. Also, a tradeable object may be -real,” such as

products that ar® TS GlPRFFERhERGE FEH Y LAMHeET & P matiE "ERR RS2 S BRI &Eon of real
products that is;created Byt -‘?&éﬁ%ﬁﬁgo%;ﬁ@é{?%’&oﬁ&%%%?QB!&?E’J%%%C%‘é'é%')r%‘;%%’ &, combination of
i ass ) ding

other tradeable objects, Suchas'ac of tradeable objects or a tra strategy. “"Tn general, a

message from exehanRaeQReay-ReMIe Mmakehinfosmalion: wer %ﬁ?%@%ﬁ?&éé@%@nd quantities for a
tradeable object. For example, the message could represent market information related to the inside

market, such asliheshighast bich etribedowesth askJofmdckediifo imatidiede lsingdea pfices outside the
inside market. It should be understood that the messages received from the electronic exchange may
include other d&ts KrESHEGY oY beapmfsddotivecaxaEkipldy referaserdalyoweornty The electronic
exchange may aITo broadcast separate messages containig% trade related market information, for

example, marke iRTBAIIS S HERSHISy S AR I et ol ide it ks Bskifted herein as an
electronic tradi - ing.a trader willing 1o buy a tradeable object for a price to another
trader offering {})g fs§e %ﬁ?s@%ﬁ%ra eg%ﬁee Be?)f]'éectné%&élé%rrﬁ%a%?nb%%%%}lccé?ar{eeéuﬁlt%ée in a trade match.
A trade match mggsage sent to a specific trader may include private order information such as last
traded price and last traded quantity as well as order number, account number, transaction code,
price, time, quantity ard tradesdijetelit che Srech:Arpdivaid oodefi phessagemiaoidhrdadcast to all
connected devices, as the electronic exchanges strive for order anonymity between traders. The
exchange also Brerapicy S8 shecrieiby nsyesreatily iscanodudefsieontiatisiotchessiave occurred at
certain price levels, without revealing any specific information, such as who the order was placed by.

Trade match m&SEE 5P SREHRPEE Al Fh et SRV CBHELIFP 67l Bathea R ndisPmous order

information, sucf) 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 matched in the market.

Messages related to tke@. the example embodiments are described hereir with reference to
illustrative embodiments for particular applications, it should be understood that the
example embodiments are not limited thereto. Other systems, methods. and
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 intended that all
such additional systems, methods, features, and advantages be within the scope of the
present invention, and be protected by the accompanying claims,

iL Hardware and Software Overview
According to the example embodiments, the communication between an

electronic exchange and & client device involves an exchange broadcasting messages



information may also be associated with the higher priority level and sent to the client device as quickly
as possible.  One of ordinary skill will appreciate that any message or message type provided by an
exchange can be utilized by the example embodiments and one could configure the system to work
with those messages or message types appropriately. B.Gateway  As mentioned earlier, gateway
104 includes one or more computers (or programs) running software that receives and transmits
market information to and from the exchange 102. As used herein, a computer includes any device

with memory and acpracassal-canalle el pracassneipunalion torpiaduera desired result. Thus, a
gateway can be a computer of any size such as a network server, workstation, personal computer, or

laptop, but genenadhpethiegatancayoisameligonipute rodevide that rasithe )paod éssimgrodpability to perform
the function described herein.  According to the example embodiment, electronic exchange 102
broadcasts meﬁé&é@@mﬁmﬁ@hﬁmﬁtiﬁﬁﬁfﬁ%@ﬁﬁa&%@ S BBt OEEAtetPAY 104 receives the

messages. Gateway 104 then sends the me e data to_client device 106. Howeve %Elﬁlnstead of

sending each m @%Wa%?taofapeﬁa?ﬁa %/F(?é“ 35? FEPE B TR0 ‘:P@’A@m%’%} timally utilize
the network ande@{%?ggr{lgg&%gﬁ% @Xeﬁﬁ'é’cfﬁ@@g data delivery to client device 106.

For example, assume the gateway has received 2 message containing market
information from an electronic exchange. At a time of high message traffic, the
gateway determines, based on the pre-set critena, the priority level of the message. If
the message is of the lower priority level, the gateway will store the market data from
the message in a data structure, where the most recent lower priority market data will
be stored and coalesced with any previously stored lower priority market data, until a
pre-defined condition 1s satisfied. An example list of pre-defined conditions were
described above. According to one example pre-defined condition (i.e., receipt of &
high priority message}, if a higher priority level message 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 & higher priority message arrives at the
gateway first and there is no lower priority message data siored in the data structure,
the higher priority message data will immediately be sent 1o the client device by itself.

Turning now to Figure !, which shows a block diagram iilustrating an
example system utilized for prioritized data delivery in an electronic frading
environment. Specifically, Figure | includes an eiectronic exchange 102, a gateway
104, a client device 106, a2 message 10§, and a data structure 110, Electronic
exchange 102 may host one or more computer-based electronic markets. Traders may
connect 10 the one or more electronic markets 1o trade tradeable objects. Gateway

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

10



. 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. Based on the
pre-set criteria for determining the priority level of a message, gateway 104 associates a priority level
with each mess®§eHs hasrresapiand Auword mytobinexrantiokte ab duimershagatdain 104 determines
the priority level of message 108 by examining the message header. Within the header portion of the
message is a diffefSRigtiMGrESKHE R ERCR PRESsHGE sui HLR BRIt DifB exchange contains
a message type, |t Cseh%lgs Q% Lgxrl\q}grsﬁ?(?d that message types may not be conféitemsgrom one

e R .
exchange to another, so it Is beneficial for %Vgesé?él\?vgry {0 have khowledge of the differant possible types

of messages. Whenia messaae is iveeived algatewsy 104:2s1pple Agtermination of message type is
made by comparing the header to the already known message types. Based on the message type of

message 108, gaftewayod Odagrigritizesdhelmbisageisuch 1hatikthecmessagadnsiades higher priority
market information the message may be a "Higher Priority Message" and may be sent to the client
device without &fjkgeliprmatsmh ate irlafthaipmasseneis eilrower PforgiMesssgetocontaining lower
priority market information, the market information from the message will be stored in data structure

110 until a pre- ST EHARISH IS CLHSHEY CBTE e D Bk nB B OISOt & 8xtisfied, gateway 104

will ‘Construct aiessagn i senhiadient device 100 G Gl DRYICE .o., 5 entioned earler, client
device 106 is a computer that allows a‘trader to participate m the market at exchange 102. In general,

it can use softwarg,thatigreaiesmpasirlizad-inierastivatrading seseenseRdhe.Glient device's terminal.
The trading screens enable traders to enter and execute orders, obtain market quotes, and monitor

positions. The rehige anescpitalitp«addfeatures available to the trader on a trading screen varies
according to the specific software application running, for example, black box trading software or
strategy trading softwére. Exchange

Exchange 102 broadcasts many different types of market information
messages for connecting gateways, traders, brokers, etc. to receive, Gateway 104
connects 1o the exchange 102 to recetve the broadcast market information messages,
which gateway 104 may then relay to client device 106. It_should be undersicod that
a message from one exchange may contain market information representing &
differen tradeable object than a message from a second exchange. As used herein,
the term “tradeabie object” refers to anyvthing that can be traded with a quantity and &
price. For example, tradeable 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 mclude 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 1s created by the trader (e.g. spread). A tradeable object could also be a

1



Example System and Function Overview Figure 2 is a timeline illustrating messages arriving at the
gateway from the electronic exchange and then being forwarded onto the client device. Specifically,
Figure 2 includes inbound messages to the gateway 202, outbound messages to the client device 204,
high priority level messages 206 and 212, lower priority messages 208 and 210, timeline 214, and
data structure 216. According to the example embodiments, when gateway 104, shown in Figure 1,
determines that the received message is of the higher priority level, the data is sent to the client
device. Otherwseptacgondirigtieraredssbinpieambotinsentskreohtedsaye dhigitsrerd, at least temporarily,
at data structure 216. Directly below are some examples. hi Figure 2, message 206 is received at
the gateway anﬂaﬁiﬁgdg?é%&y determines the contents of message 206 and ultimately determines a
priority level to associate with message 206. The atcfg/%(:rxama ?efﬁernligttal ntg?n%[zilggty level by

examining the conten %efnﬁﬁ%l’r%glf 256 %%%?hgn i igu e message contains inside market

information. The galexay 9&5@{%@&@%&&&5&%&%@%&&@@&@% rlatrd{qdhe inside market,

therefore the gateway associates a higher priority level with message 206. Once this determination is
made, data frorgomesgaee Qbis-butferedoanddbemspnidodheslienhdevcaytitiiout being stored in
the data structure 216. When the client device receives the higher priority data of message 206, the
software at the blienttbelriwestasly; proeess thfatrienfoldteztrapescooutiidetasgidekly as possible. A
buffer is a temporary storage area, usually in Random Access Memory (RAM), used for the purpose of
acting as a hold®fgarel ShpvehtsasEsoneie Py metasmpirety ¥h & Hataasdseantis transferred to the

next device. It sho Jdgbe underis 00¢ th gmbugg[l]n%@%tr%g%sg%ed pr fgr&g%/ %%%gggea}: eSAJCh a rapid rate
that the messagd S iMAtEly Sent 6 the dient devie'if near real-tinie. however, the system could

be configured tq ipglude a time delay if the trader desired. It should also be understood that the
example embodiments are not limited to a system that requires buffering  Message 208 is received

at the gateway followingeragssage 206nBasad 00 heinessagadeadascaniaibadin message 208, the
gateway determines that message 208 contains information relating to quantities at prices outside of

the inside marketéndithsrefoietcofvsigdeis niessage208ad e frtieidoweastpgaritedevel. As shown in

Figure 2, the gateway stores the lower priority data of message 208 in data structure 216 until a
pre-defined con8itiebfis Sdtrstranatch is defined herein as an electronic trading system matching a

trader willing to buy 2 tradeable object for a price to another trader offering to sell the
same tradeable object at the same or better price, resulting in a trade match.

A trade match message sent to a specific trader may inciude private order
information such as last traded price and last traded quantity as well as order number,
account number, transaction code, price. time, quantity and tradeabie object. Such a
private order message is not broadcast to all connected devices, as the electronic
exchanges strive 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 guantity. A
trade related message is the primary public source for all traders to know what

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

12



. Similarly, message 210 is received at the gateway. Based on the message header contained in
message 210, the gateway determines that message 210 also contains information relating to
guantities at prices outside of the inside market and therefore considers message 210 to also be of the
lower priority level. As shown in Figure 2, the gateway stores the lower priority data of message 210 in
data structure 216 with message 208 until a pre-defined condition is satisfied. It should be understood
that the lower priority data of messages 208 and 210 may be coalesced together to create one single
message in datiSmeigrangy glso bepssositpiah tphishraimisaadeiditand eonle e disiihed to send any
stored data from a lower priority level message along with a higher priority message if and when at a
later time, a highBPBASANFIRY &t RY&¥lge is received from the electronic exchange. Higher priority
level messages mightjpelyde; messagesfelatedfo. the inside market, market changes within a range
of price levels from the inside market, trades, or any ot%e?ﬂtem ot intereat. n another example, a
pre-defined congldian-manhednine Rernrdsetinsd by airaderanby.a:eiaatrapic iading system
such that any coalesced lower priority message data may be sent to the client device as soon as the
user-defined tinenfigniedhe xpiras.io woAoeahding:taargiherexamptaygepispeefined,condition may be
based on an event, such as the receipt of a lower priority message once the pre-defined time period
has expired. For exarfple, drt&WHE pre-defined time period expires, any coalesced lower priority
message data would be sent to the client device with the next received message (low or high priority).

According to yet anotherEREANSE L 5B Re L ESHdSh SraY BB R 8P event, such as when
the processor h ' i speci ie]l i eariod ndathe € s co Ieﬁsced ower priority data
stored in the data é%%%}ﬁ?ﬁ%ﬁ%@%@%@%&%ﬁé&%{ﬁkﬁ %vll%é%( rlJne% |caa1|?y,tﬁ %ﬁére is any lower

priority market dafa sforedhindhepdates stiicisranafteranerios Rtiastvity:in the, pigesssor, then the
gateway will send that lower priority message data to the client device. For example, the inside market

may, in some insthneesejun papisimaticabys dneliaviesiseras ofitast dearketppdarass however, this
burst in the market may be very brief The market jump may be followed by a period of inactivity. In the
previously descEietrE aihbp Rsomie i Wermy ik tuehandrdnforinestion. reedivetbduring the burst in the
market may be stored.in the data structure until the time period expires or until the next message is

received. HoweV&T HIECATEIRET MrERITALBY RORERIN R BHE TRE THHGATIIET $6WSkBRhely important to

the trader and v&g&tiﬂgg fI%r it.herghqatj e erli%)d tc%he>lc,8ir .Or the rec '&pt of another message may cause
. COSS1TT 1 ] E TUr 3 . -
the market mformatlor? at the clie %éé%lcepteo e inaccurate ant rﬁgéyeera{nlt is therefore beneficial to

send any lower priority smaekes IpiREmalion.as:80amas, e-RIAcessakdatermiRes hat a period of
inactivity has

messages containing market information and the connected gateway 104 receives the

messages. Gateway 104 then sends the message data 10 client device 106. However,

instead of sending each message data to client device 106 as it is received, gateway

104 may optimally utilize the network and sysiem resources by prioritizing data

delivery o client device 106.

Data structure 110 15 used fo 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 dafa structures known in the art; however, the
described example embodiments should not be limited to one specific wpe of data

structure. It should ziso be understood that the data structure can be located at the

exchange or at the gateway or be in communication with either or both.



occurred and that there is coalesced lower priority data to be sent. In another example, such as in
the case of when the market has closed, waiting for the next received message, as described above,
might mean that the gateway is ailing to send stored coalesced lower priority data for an extended
period of time, possibly even until the next trading day. Again, the processor may recognize a period of
inactivity, and send any lower priority data stored in the data structure instead of waiting for the
pre-defined time period to expire or for another message to arrive.  Additionally, the pre-defined
condition may be a caaihatitia pkanycaidielpréuoustynd seussadhpied efinedssagiditions, for instance
a defined time period may be used in conjunction with the receipt of a higher priority message. In
another exampleatwesdtiyestisiriesy Bagey loretnategerh plesprgnd ddsdprsveinay be modified upon a

determination by the gateway that the market is fast or slow. A gateway may determine if a market is
fast or slow by %ﬁ?ﬁ&%ﬁ’ ﬁ‘b%?ﬁ‘gﬂﬁﬁm!é@éﬁ‘ﬁ’é%g&?%wlﬁéfcla(fé‘e‘&tﬁfgﬁﬂ‘fsét%?@ﬁggf}ﬁ% ?iijme period. If the

market s sow, nsteac of g Bissefned.candians a6 45 BASILIRL dalien glmessages o the

client device, th%mgsﬁaalgéeway n%ay ypass the rules for prioritizing messagés as described above and

send all of the rggeived messagandadheclispirevicamitboutsterinsthemintagidata structure or
considering priority levels for the received messages. With respect to a fast market, e.g. a market with

many updates, thehgatevsanimaynisegnyed thelprdyisusiy diseus sed peesaefined menditions or may
choose to only send the higher priority messages to the client device so as to reduce the bandwidth
usage. In this exarhprengsiast aykes esthvecde @eiplePLy Blss PG Miferin §HABa inber of messages
received with in_a user-defined tim%geriod. If the amount of messages received during the

user-defined tinfE 50N 95 85T FRERR BPEsisNRY ALMBEIEhel 1R HREREESE considered fast. In

this situation th%l(%\{{lfg& Qr!g%{cl:%a@?@ﬁ%%%%p@adgtg%mation of message type is made by

comparing the header to the already known message types. Based on the message
type of message 108, gateway 104 prioritizes the message, such that if the message
includes higher priority market information the message may be a “Higher Priority
Message™ and may be sent to the client device without any delay. Alternatively, if the
message is a “Lower Priority Message” containing lower priority market information,
the market information from the message will be stored in data structure 110 untit a
pre-defined condition is satisfied. Once the pre-defined condition is satisfied,
gateway 104 will “Construct a Message” to send to client device 106.

C. Client Device

As mentioned earlier, client device 106 18 a computer that aliows a trader 10
pariicipate in the market at exchange 102, In general, it can use software that creates
specialized interactive trading screens on the client device’s terminal. The trading
screens enable traders to enter and execute orders, obtain market quotes, and monitor
positions. The range and guality of features available to the trader on a trading screen
varies according 10 the specific software application running, for example, black box

trading software or strategy trading software.
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~example, be stored in the data structure but not sent to the client device until the state of the market
has changed. Based on the pre-defined condition, the gateway may determine which messages of
the lower priority level should be sent and when they should be sent the client device, resulting in
optimal utilization of the network bandwidth and system resources between the gateway and the client
device. It may also significantly reduce processing load at the client device. It should be understood
that although the example embodiments reference one client device, that multiple client devices could
be used and geHerall\Erefegiettoecastink IGhantesidaervieAccording to an example embodiment,
assume that the pm-defined condition has been defined to send any coalesced lower priority message
data that is stored in dagarstrifctivachingilyyreing arserepicerattieg\Viitheaisy midher Pheority message
data that is receLved at the atewa%/. Messagég 212 then arrives at the gateway and contains data

relating to the ifaTHE A FREE BRSPS RELEAgR o154 SuR Lo Al SR ttrcnePridir@t priority level. When
message 212 agiyes A e aatenaY: &Q&Qg%fsat&{h@gaéggﬁ 2%]220\{1\4%)9%5:%&%9%5?%%%0 the client device
i t ’ in data strt

along with any coalesced lower priority message data being store ucture 216. When
message 212, aifigheyREostyrienehimnessage natives aidhsaatewry: hepm:Helingd condition is
considered satisfied by the gateway. Once message 212 is received, the coalesced data of messages
208 and 210 aréOetnéuét froshmedth! sindaistres@dbyranddhe coaliescedidataabmessages 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 additiGiRIGHerpridElLrTssavihersiorditinadatdesrmbrira 2 16 Withivaéssages 208 and
210, the messages may be coalesced together to create a single message. Far example, if a lower

Bepabeh Stlid gl 1

priority message arfive SRR SortaintRy Wa isntdt TReSHIEASH “& fXRHRY ™00 at Price 100",
the message would.be %%e&d'%ﬂeexqg@ﬁ%t&i'{:&r%e's’!s%’j‘%‘é‘?{a I Apqther lower priority message arrived

containing the market information "Quantity 50 at Price ", theh the two essgges may be
coalesced and H&@{@g{@é@qgqyﬁi&yt@fgag&)'gyggggeanggﬁggyritten by the more updated quantity of
"50." It is advantageous to utilize coalescing as a method to reduce the overall amount of messages
sent to the client devide FigureAs ipeesaauXly stadedved trateramay dafin@-oesange of price levels around
the inside market to be used in determining the priority level of the message. The range of price levels
may be user-cofffigiRasichaReniay fefiviespridbievedinetaladerisimsst inwibsesd iv. For example, a
range of price levels of "2" would define "2" price levels above the lowest available offer price, the

inside market, aHtrTHe S HHRESIEY AYS b LIS HRE i g SR b e BCHCE $Vhen a message is
received at gateway; 104 1hat Ncludes market QQH%?QQJ'({&%%?&}%%Q%%%% within the "2" price
: S

levels above or below the inside market, then'the gateway may asSociate the ﬁ?gher priority level with
the message daiand seRd:Hiadherchentide viae as-auickly-as:RQsaibig.dtshaukl be understood that a
trader could define multiple ranges of price levels, each being associated with a different priority level.
For example, thepemsatieribrid forithaddgmenrpriotityciouetmpytdepiicesandthinigBe-price levels of the
inside market. The next priority level may be prices within the next "3" price levels, etc Figure 3is a
flow chart illustrefirigaRvekaioResrietis foisristi dearazratge ivarimdarr Slemtreniesrading
environment. It%%ogl e ugude ?tood thatt&%([e)c[low chart only shows the functionality and operation of
a possible implenTenaHSH of e e B SRR SIATEe TrHIEL R OESCR Bot#may represent a

module, a seomeql.t 2 pOFiRA A UE.RRMIAMERNS WSHISIISS phe g1 mars executable

instructions for implementing specific logical functions or stepsin process. Alternative

implementationgoareni@reed withinihe SRk the QxMNIg.aharimes Ofthe: a

quicidy as possible.

A buffer is a temporary storage area, usually in Random Access Memory
(RAM). used for the purpose of acting as a holding area which enables the CPU to
manipulate the data before it is transferred to the next device. It should be undersiood

that buffering the message preferably occurs at such a rapid rate that the message is

—_
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present invention in which functions may be executed out of order from that shown or discussed, -
including substantially concurrent or in reverse order, depending on the functionality involved, as
would be understood by those reasonably skilled in the an of the present invention. 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 primgstihemrssageh Badedinnethecprenset ianteria, thagknia obthibmessage is
associated with a priority level. At step 306, the gateway determines if the message data is of the
higher priority levefighwddedinipde srmexisiapié haisddimsiedeSclibeld dbpberitgigaeiessage contains
market information relating to the inside market or trade related jnformation such as the last traded

price or quantityithiBeAEegs et EO SR BRETHR HIHEh BHSPPIGHRMEVEE Otherwise, the
message data  consgered 1 be o NeJoe: IOy Yl A5 Sgrei g gygructre uni
ed. It g i

pre-defined condition IS SAtf] e message datais ofa er priority, the gateway

determines if therg.is.apy. etherlawenPHRib:iesmationstared inthe datastiugiuregsand 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 dataistrdaitmeidoestint coptan@aylpmwes puerityomaskedidafornation; the higher priority
market information will be sent to the client device by itself. Once the market information is received at
the client devicehatedore considers message 208 to be of the lower priority level. As shown in Figure

2, the gateway stores the lower priority data of message 208 in data stracture 216 until

a pre~defined condition is satisfied.

Similarly, message 210 is received at the gateway. Based on the message

header contained in message 210, the gateway determines that message 210 also

contains information relating to guantities at prices outside of the inside market and

therefore considers message 210 to also be of the lower priority level. As shown in

Figure 2, the gateway stores the lower priority data of message 210 in data structure

216 with message 208 until a pre-defined condition is satisfied. It should be

understood that the lower priority data of messages 208 and 210 may be coalesced

together to create one single message in data structure 216,

For example, a pre-defined condition could be defined to send any stored data

from a lower priotity level message along with a higher priority message if and when

at a later time, a higher priority level message is received from the electronic

exchange. Higher priority level messages might inchude messages related 1o the

inside market, market changes within a range of price levels from the inside market,

trades, or any other item of interest.

In another exampie, a pre-defined condition may be & time period defined by a

trader or by the electronic trading system, such that any coalesced lower priority
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-market information may be processed and utilized by the trader for use in trading and analyzing the
current market.  If the message data is of the lower priority level, the gateway determines if the
pre-defined condition has been satisfied at step 310. According to the example embodiment, if the
pre-defined condition has been satisfied, the gateway will send the 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 predefisseg: cdanditiyrirés satisfiediids reviousiyaleschibedr-twpresdefireddondition can
range from a time based condition, a market based condition, the receipt of a specified type of
message, or softtB'Sther user-defined process used to determine when to send messages to the client
device. It should be ugders%q%%d that a lower priority message may never get delivered to the client if

the lower priority mes5358 A AR O STATEAY With SEHBFI SRR BRI PR&esSHP data, for example.
Conclusion  The ?&%@P!ﬁe?@Q&d&ﬂqg%%%ﬁﬁ%ﬁ%%ﬁggﬁ%% seﬁc%ff%%ﬁ%%earégo@eth()d for

prioritized data delivery in an electronic trading environm prioritizing the messages associated

with a tradeablexahigsit-the systamiandhehvprk Je8aLIcenb$RE6IMaY-he Aptimallyddtilized. The method
includes, for example, associating a higher priority level with a message comprising market information

related to the inBider manketressshgessdaeimting selowetophiotitydeistwithith thessagesamprising market
data related to the quantities at prices outside the inside market. Based on the priority level associated
with a messagelfiEsheesaydightaipiiy be stored in a data structure until a pre-defined condition is
satisfied, or sent direc‘gé{ to the client device, such that there is not as much message data being sent

to the client device and e BAraRFHRCKIE SHGHRIN FeloarRTCogasn BRI S EhBd.  The
above description.nf i sxampisembadinents, altemalieanhodinantz. ad nggiic examples, are

given by way of illustration and should not be viewed as limiting. Further, many changes and

modifications withia ie.s6eRe Bl heResantemhotimentsmanhe-Mmage.witheugeparting from the

spirit thereof, and the present invention includes such changes and modifications.
the ciient device. Specifically, if there is any lower priority market data stored in the

data structure after a period of inactivity in the processor, then the gateway will send
that lower priority message data 10 the client device. For example, the inside market
may, in some instances, jumyp dramatically and have a series of fast market updates,
however, this burst in the market may be very brief. The market jump may be
followed by a period of inactivity. In the previously described examples, the iower
priority market information received during the burst in the market may be stored in
the data structure until 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 period to expire or the receipt of
another message may cause the market information at the client device 1o 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 1s coalesced lower priority data to be sent.
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It will be apparent to those of ordinary skill in the an that methods involved in the system and method
for dynamically determining quantity for risk management 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, 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 communicatirativthereithmploptichlsiiréy easwivbrdss Havingprogrelntesbiieiseg ments carried
thereon as digital or analog data signals. The claims should not be read as limited to the described
order or elemerits TiRRSEL T&eaTEY Tortree et cipre above; IEBhssaihME SHEFESMe within the scope
and spirit of the fallowin eg!f\ims nd e%g{%\_{alents .thereéo[aa}ge claimeddeaas the&ng/ﬁption. CLAIMS: 1. A

. wRImng € stpred cogales OWCY DO Qr a1 €XICIL SO ) ..
method for pnonﬁze§ ata delivery to a client ian ét?'ec%romcﬁaélng e wonmen‘f comprising:

receiving at an H&E@mﬁg}é{mmg%&J&Fﬁiﬂé‘%ﬁ%@%ﬁﬁ?@@f@&é@&%@@@&ﬁ% Phigsk determining at

the intermediary device that the first message comprises data associated with a low priority level;
storing the datacfregadtieyfisst RessagRWRPaatie stEucted wWhrsdinatheinier nadiaryr device is in

communication with the data structure;
waiting for the pre-defined time period to expire or for another message to arrive.

Additionally, the pre-defined condition may be a combination of any of the
previously discussed pre-defined conditions, for instance & defined time period may
be used in conjunction with the receipt of a higher priority message.

In another example, message delivery based on the example provided above
may be modified upon a determination by the gateway that the market is fast or slow,
A gateway may determine if a market is fast or slow by momnitoring how many
messages are received within a user-defined time pertod. 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 siructure or considering 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, & fast market can be determined by aiso monitoring the number of messages
received with in & 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 is considered fast. In this situation, the lower priority messages may for
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. determining at the intermediary device if a second message comprising data associated with a high
priority level is received during a time period after the first message is received; when the time
period expires and the second message was not received at the intermediary device during the time
period, sending from the intermediary device the data associated with the low priority level to the
client; and when the second message is received during the time period at the intermediary
device, sending to the client from the intermediary device the data associated with the high priority
level together WHATRE PstHcaEBcRadarvimoie lonmsierity febe clips dedeeivitigithetasecond message.
2. The method o; glaim herein the second message is associated with the high priority level based

on a type of medd &g’%f ét 1588PFith the second message. 3. The method of claim 2 wherein the

type of message ass%ggggn%@p@% Q‘thd BQI?(H{%IL?M}%I igtg\%gr-%gfigeetgmff.ﬁg&method of claim 1,
wherein the second message comprises an inside market dabfa, Wheérein the inside market data

comprises a highesididopticaand pilaweastaskdiicse senhe Methed alslain.deyhgrein the second

message comprises trade related data.
client device, resulting in optimal utilization of the network bandwidth and system

resources between the gateway and the client device. It may also significantly reduce
processing load at the client device. It should be understood that although the
exampie embodiments reference one client device, that multiple client devices could
be used and generally referred to as the client side,

According to an example embodiment, assume that the pre-defined condition
has been defined to send any coalesced lower priority message data that is stored in
data structure 216 10 the client device along with any higher priority message data that
1s received at the gateway. Message 212 then arrives at the gateway and contains data
relating io 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, a 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 10 the client device at the same time, [t
should be understood that if ap 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 comtaining the market information “Quantity 100 at Price 100", the message
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6. The method of claim 5, wherein the trade related data comprises a last traded price. 8.The method .
of any one of the preceding claims. wherein a period of market inactivity is detected when the first
message is received. 9The method of any one of the preceding claims, further comprising:
receiving a third message prior to receiving the second message, wherein the third message
comprises data associated with the low priority level; and storing the data associated with the third
message in the data structure.

would be stored in the data structure. However, if another lower priority message

arrived containing the market information “Quantity 50 at Price 1007, then the two

messages may be coalesced and the previous guantity of “100” would be overwritien

by the more updated guantity of “50.” It is advantageous to utilize coalescing as &

method 10 reduce the overall amount of messages sent to the client device.

As previousiy stated, a trader may define a range of price levels around the

mside 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 is most

interested in. For example, a range of price levels of “2” would define “2” price

levels above the lowest availabie offer price, the inside market, and the “2” price

ievels below the highest available bid price. When a message is received at gateway

104 that includes market information relating o a change within the “2” price levels

gbove or below the inside market, then the gateway may associate the higher priority

level with the message data and send it to the chient device as quickly as possible. It

should be understood that a trader could define multipie ranges of price levels, each

being associated with a different priority level. For exampie, the pre-set criteria for

the higher pricrity 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 exarapie method for prioritized data

delivery in an electronic trading environment. It shouid 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, 2 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, Alternatve

implementations are included within the scope of the example embodiments of the
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. 10. The method of claim 9, further comprising: coalescing at the intermediary device the data
associated with the first message and the data associated with the third message to generate
coalesced market data; and wherein sending to the client the data associated with the high priority
level together with the data associated with the low priority level upon receiving the second message
comprises sending the coalesced market data together with the data associated with the second
message. 11. The method of any one of the preceding claims, wherein the intermediary device is
located at an el@efEhievexpatgelich Juniensvamicde erearipone of edanfen dachiwierein the

int diary deyice is a gateway. .13. The method of any one of claims 1 tp 10, wherein the
intermediary deVIEATE h I TBRRB SN UL BT B ARG 4™ FheTRRABE Y Hhy one of the

. . 1
intermediary device'ls

preceding claimg, WHBIRNING KIE N GRANRESER RS HYRAR K ASGHFVISRed in the ar
of the present invention.

At step 302, a message is received at the gateway (or another intermediary
device) from the electronic exchange, The message contains market imformation
related 10 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 1o be of the lower
priority level and is stored in the data structure until a pre-defined condition is
satisfied.

If the message data is of a higher priority, the gateway determines if there 1~
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 strucmire does not contain any lower priority
market information, the higher priority market information will be sent to the client

device by itself. Once the market information is received at the client device, the
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15.The method of any one of claims 1 to 13 wherein the client comprises a computer. 16. A computer
readable medium having stored therein instructions to execute a method for prioritized data delivery to
a client in an electronic trading environment, comprising: receiving a first message associated with a

tradeable object; determining that the first message comprises data associated with a low priority level;

market information may be processed and utilized by the trader for use in trading and
analyzing the current market,

If the message data is of the lower prionity level, the gatewsy determines if the
pre-defined condition has been satisfied at step 310. According to the example
embodiment, if the pre-defined condition has been saiisfied, the gateway will send the
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 1o the client device. It should be understood that 2 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.

Lonclusion,

The example embodiments discussed above describe a system and method for
prioritized data delivery in an elecironic rading 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 relaied to the inside
market and associating a lower priority level with a message comprising market data
related io the quantities at prices outside the inside market, Based on the priority level
associated with a message, the message daia may be stored in a datz structure until 2

pre-defined condition is satisfied, or sent directly to the client device, such that there
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. storing the data from the first message in a data structure; determining if a second message
comprising data associated with a high priority level is received during a time period after the first
message is received,; when the time period expires and a the second message was not received
during the time period, sending the data associated with the low priority level to the client; and

when the second message is received during the time period, sending to the client the data associated
with the high priority level together with the data associated with the low priority level upon receiving
the second medsagjés BEITpEEshiithbriPeagabicPcHruhiOnetaRd 16 bopdeiih ape second message
is associated with the high priority level based on a type of message associated with the second
message. 18. TR B BLtEr Fag %I%pﬂ?é?g} Fﬁd&F%ﬁlaim 17 wherein the type of message associated

with the high priority Igyelig ISerARingds 2.H05 campuissadable.Mediym Ahelaim 16, wherein
the second message comprises an inside market data, wherein the inside market data comprises a
highest bid pricg,aRgbateWestASK REGRen by way of illustration and should not be viewed as
limiting. Further, many changes and modifications within the scope of the present
embodiments may be made without departing from the spirit thereof, and the present
invention includes such changes and modifications.
It will be apparent to those of ordinary skill in the art that methods invoived in
the system and method for dynamically determining quantity for risk management
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 drve device, CD-ROM, a DVD-ROM, or a computer
diskstte, having computer readable program code segments stored thereon. The
computer readable medium can also pclude a communications or transmigsion
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.
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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20. The computer readable medium of claim 16, wherein he second message comprises trade related
data. 21. The computer readable medium of any one of claims 16 to 20, wherein the method further
comprises: receiving a third message prior to receiving the second message, wherein he third
message comprises data associated with the low priority level; and storing the data associated with
the third message in the data structure. 22.The computer readable medium of claim 21, wherein the
method further comprises: coalescing the data associated with the first message and the data
associatedasittsthe third message to generate coalesced market data; and

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

receiving at an intermediary device a first message associated with a tradeable object;

determining at the intermediary device that the first message comprises data
associated with a low priority level,

storing the data from the first message in a data structure, wherein the intermediary
device is m communication with the data structure;

determining at the intermediary device if a second message comprising data associated
with a high priority level is received during a time period after the first message is received,;

when the time period expires and the second message was not received at the
intermediary device during the time period, sending from the intermediary device the data
associated with the low priority level to the client; and

when the second message is received during the time period at the intermediary device,
sending to the client from the intermediary device the data associated with the high priority level

together with the data associated with the low priority level upon receiving the second message.

2. The method of claim 1, wherein the second message is associated with the high priority

level based on a type of message associated with the second message.

inl

3. The method of claim 2, wherein the type of message associated with the high priority

level is user-defined.

4, The method of claim I, wherein the second message comprises an inside market data,

wherein the inside market data comprises a highest bid price and a lowest ask price.
5. The methed of claim 1, wherein the second message comprises trade related data.

6. The method of claim 5, wherein the trade related data comprises a last traded price.
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where.in sending to the client the data associated with the high priority level together with the data
associated with the low priority level upon receiving the second message comprises sending the
coalesced market data together with the data associated with the second message.

7. The method of claim 5, wherein the trade related data comprises a last traded quantity.

8. The method of any one of the preceding claims, wherein a period of market inactivity is

detected when the first message is recetved.

9. The method of any one of the preceding claims, further comprising:
recejving a third message prior to receiving the second message, wherein the third
message comprises data associated with the low priority level; and

storing the data associated with the third message in the data structure.

10.  The method of claim 9, further comprising:

coalescing at the intermediary device the data associated with the first message and the
data associated with the third message to generate coalesced market data; and

wherein sending to the client the data associated with the high priority level together with
the data associated with the low priority level upon receiving the second message comprises

sending the coalesced market data together with the data associated with the second message.

11. The method of any one of the preceding claims, wherein the intermediary device is

located at an electronic exchange.
12. The method of any one of claims 1 to 10, wherein the intermediary device is a gateway.

13.  The method of any one of claims | to 10, wherein the intermediary device is not located

at an electronic exchange.

14. ‘The method of any one of the preceding claims, wherein the client comprises a client

network side device.

15, The method of any one of claims 1 to 13, wherein the client comprises a computer.
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16. A computer readable medium having stored therein instructions to execute a method for
prioritized data delivery to a client in an electronic trading environment, comprising:

receiving a first message associated with a tradeable object;

determining that the first message comprises data associated with 2 low
priority level;

storing the data from the first message in a data structure;

determining if a second message comprising data associated with a high priority levet is
received during a time period after the first message is received;

when the time period expires and a the second message was not received during the time
period, sending the data associated with the low priority level to the client; and

when the second message is received during the time period, sending to the client the data
associated with the high priority level together with the data associated with the low priority

level upon receiving the second message.

17. The computer readable medium of claim 16, wherein the second message is associated

with the high priority level based on a type of message associated with the second message.

18.  The computer readable medium of claim 17, wherein the type of message associated with

the high priority level is user-defined.

19.  The computer readabie medium of claim 16, wherein the second message comprises an
inside market data, wherein the inside market data comprises a highest bid price and a lowest ask

price.

29. The computer readable medium of claim 16, wherein the second message comprises trade

related data.

21.  The computer readable medium of any one of claims 16 to 20, wherein the method

further comprises:

receiving a third message prior to receiving the second message, wherein the third

message comprises data associated with the low priority level; and
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storing the data associated with the third message in the data structure.

22.  The computer readable medium of claim 21, wherein the method further comprises:
coalescing the data associated with the first message and the data associated with the
third message to generate coalesced market data; and
wherein sending to the client the data associated with the high priority level together with
the data associated with the low priority level upon receiving the second message comprises

sending the coalesced market data together with the data associated with the second message.
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