wo 2015/002748 A1 | ]I NF 1 00000 Y 0

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2015/002748 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

8 January 2015 (08.01.2015) WIPOIPCT
International Patent Classification: (81)
G06Q 40/04 (2012.01)
International Application Number:

PCT/US2014/043233

International Filing Date:
19 June 2014 (19.06.2014)

Filing Language: English
Publication Language: English
Priority Data:

13/935,208 3 July 2013 (03.07.2013) US

Applicant: TRADING TECHNOLOGIES INTERNA-
TIONAL, INC. [US/US]; 222 South Riverside Plaza,
Suite 1100, Chicago, IL 60606 (US).

Inventor: BUCK, Brian, J.; 2369 Senger Street, Liver-
more, CA 94550 (US).

Agent: FULLER, Jori, R.; McDonnell Boehnen Hulbert
& Berghotf LLP, 300 South Wacker Drive, Suite 3100,
Chicago, IL 60606 (US).

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, T™M,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: DYNAMIC GENERATION OF ORDER ENTRY FIELDS ON A TRADING INTERFACE

100""\

(57) Abstract: Some embodiments of the invention provide systems

and methods for displaying market data for a tradable object which
are configured to generate order entry fields for display responsive to

user input wherein the generated fields are automatically associated

f"‘“ETG

TrRADING DEVICE

//——12(}

GATEWAY

/""1 30

EXOCHANGE

FIG. 1

with a price for the tradable object to facilitate the timely placement
of a trade.



WO 2015/002748 A1 |IIWANT 00N VAT 0T 0 AT

Published: —  before the expiration of the time limit for amending the
—  with international search report (Art. 21(3)) claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))




WO 2015/002748 PCT/US2014/043233

Bynamic Generation of Order Entry Fields on a Trading Interface

CROSS-REFERENCE TO RELATED APPLICATIONS

18001} This application clatras priority to U.S. Application No. 137935208, filed July 3,

2013, which is hereby incorporated by reference in its entirety.

BACKGROUND
18002} An clectronic trading system generally includes a trading device in

communication with an electronic exchange. The electronic exchange sends information
about a market, such as prices and quantitics, to the trading device. The trading device sends
messages, such as messages related to orders, o the electronic exchange. The electronic
exchange attempts 1o match guantity of an order with quantity of one or more contra-side

orders.

[8083] 1t should be understood that the trading device may be any computing device,
such as a personal computer, laptop computer, hand-held computer, tablet computer, smart
phone or some other device that includes a display, oser interface and inciudes hardware for

conununication with the clectronic exchange.

18004] Traders often use automated or semi-automated trading tools, collectively
hereinatter referred to as automated tools, that avtomatically or semi-automatically send
orders for tradable objects 1o the exchange. Many different trading tools are usually provided
to, among other things, facilitate fast and accurate order entry. For instance, an automated or
semi-automated tool might quickly calculate one or more order parameters, such as order
price or order quantity, based on rearket conditions, or some other reference condition, and

then automatically send an order with these parameters to an exchange for matching.

[B005] Traders frequently execute trading strategies that require the constant tracking of a
large amount of individual tradable objects and the need to assimilate large amounts of data
in order to recognize market trends, view current market conditions, and quickly enter,
cancel, update, and modify orders, Thus, traders emaploy speciahized trading interfaces for
assistance. Trading interfaces present 8 variety of information, which may include the status
of each tradable object in a line of numeric data ficlds covering key variables relevant to

rading, such as price, quantity available at each price, the level of inside market, and others.
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Traders may regularly operate many such trading interfaces in order to track market
conditions for a plurality of tradable objects and exccute various trading strategics
sinultaneously. The use of multiple interfaces can become burdensome 1o a trader who
needs to accurately view critical changes n the market conditions of a large number of
tradable objects in order to quickly execute trades. Unless accommodations are made, the
wnterfaces that are supposed to help the trader operate more cfficiently and effectively can

uftimately become overwhelming and inbibit the trader instead.
BRIEF DESCRIPTION OF THE FIGURES
[8806] Certain embodiments are disclosed with reference to the following drawings.

{8067} FIG. 1 illustrates a block diagram representative of an example electronie trading

system in which certain cmabodiments may be employed.

[B008] FIG. 2 illustrates a block diagram of another example electronic trading system in

which certain embodiments may be employed.

{86691 FIG. 3 illustrates a block diagram of an example computing device which may be

used to implement the disclosed embodiments.

{8016} FIGS. 4-9 lustrate an exemplary trading interface for presenting market data
relating to a tradabic object which may be cmploved with certain disclosed embodiments and
the generation of order entry fields for facilitating the execution of trades of the tradable

object, among other things.

{8011} FIGS. 10-12 ilustrate a pair of exemplary trading interfaces positioned to
Hustrate the effects of proximity on the generation of order entry ficlds for facilitating the

exceution of trades of the iradable object, among other things.

{8612} FIG. 13 i3 a flow diagram itlustrating an exemplary method for presenting market
data and facilitating the exccution of trades through dynamically gencrated displayvs of order
entry fields on a trading interface, among other things, relating to a tradable object which

may be employed with certain disclosed embodiments.

16413} Certain embodiments will be better undersiood when read in conjunction with the

provided figures, which iHustrate examples. 1t should be understood, however, that the
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embodiments are not Hmited to the arrangements and instrumentality shown in the attached

figures.
BETAILED DESCRIPTION

{8014} The disclosed embodiments generally relate to systems and methods for providing
trading interfaces that display market data 1n a manner that assists traders in executing trades.
Some embodiments are dirceted to systerns and methods for displaying market data on g
trading interface relating to prices for trading a tradable object which are operatively
configered to dynamically generate an order entry field for display on the trading interface in
response to detecting or receiving an instance of user input through a data input device within
an activation region defined on the trading interface in a positional relationship with market
data relating to a unique price for trading the tradable object, wherein the instance of the user
impui in the activation region gencrates the display of the order entry field whereby the order

entry field facilitates the execution of a trade of the tradable object at the unique price.

[B815] As osed herein, the term "tradable object” refers to anything that can be traded
with a quantity and/or price. It inclades, but is not limited to, all types of traded events, goods
and/or financial products, which can include, for example, stocks, options, bounds, futures,
currency, and warrants, as well as funds, derivatives and collections of the foregoing, and all
types of commodities, such as grains, energy, and metals. The tradable object nyay be "real,”
such as products that are listed by an exchange for trading, or "syrthetic,” such as a
combination of real products that is created by the user. A tradable object could actually be a

combination of other tradable objects, such as a class of tradable objects.

{8618} Although this deseription discloses embodiments inclading, among other
compenents, software exccoted on hardware, it should be noted that the emboediments are
merely illustrative and should not be considered as Houting. For example, it is contenplated
that any or all of these hardware and software components may be embodied exclusively in
hardware, exclusively in software, exclusively in firmware, or in any combination of
hardware, software, and/or firmware. Accordingly, cortain embodiments may be
implemented in other ways. Furthermore, well known process steps and computer
components may have not been deseribed in detail herein in order to avoid unnecessarily

obscuring the underlying concepts.
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I BRIEF DESCRIPTION OF CERTAIN EMBODIMENTS
18617] In one embodiroent, a method for displaying market data and facilitating the

execution of trades through a computing device in coronumication with an electronic
exchange is disclosed. The method comprises the steps of displayving a trading interface for

presenting current market data

{8818} In some embodiments, the trading interface inchuides a plorality of generally
axially sligned value levels defining a central price axis, a plurality of ask regions and a
phurality of bid regions. Each of the axially aligned value levels contains a current sumerical
price for a tradable object in sequential ovder along the price axis. Each ask region of the
plurality of ask regions is transversely aligned to a value level relative to the central price axis
and contains a numerical value reprosenting a current ask quantity at the price displayed in
the transversely aligned valoe level, thereby displaying a positional relationship between the
current ask quantity and price along the central price axis. Each bid region of the phurality of
bid regions is transversely aligned to a value level and contains a numerical value
representing a current bid quantity at the price displayed in the trangversely aligned value
level, thereby displaying a positional relationship between the current bid quantity and price

along the central price axis.

[B019] In one embodiment, a method as described herein meludes the step of generating
an order entry field for display on the trading interface in response to recetving an instance of
user input within an activation region associated with the order cntry field and defined within
the trading interface in a positional relationship with a onique axially aligned value level of
the phurality of axially aligned vahue levels, wherein the order entry field facilitates the
execution of a trade of the tradable object at the price displayed in the unique axially aligned

value level,

8026} in another embodiment, 2 method for displaying market data and executing trade
orders includes the step of displaying a trading interface for presenting current roarket data
an area of a display device. The trading interface may include valoe levels, ask regions, bid
regions and order entry and associated activation regions defined within the trading interface
in a transversely aligned positional relationship with the axially aligned value levels of the
plurality of axially aligned value levels. The method of this embodiment may also nchude
the step of generating an order entry field for display on the trading interface n response to

positioning a cursor within an activation region, wherein the order entry ficld facilitates the

N
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execution of a trade of the tradable object at the price displaved in the transversely aligned

value level,

{8021} Some embodiments of a system for displaying market data and executing trade
orders which includes a computing device in a communication with an electronic exchange
arc also disclosed. The system comprises a display device for displaying a trading interface
which may include all of the features described above and/or the features of the exemplary
embodiments described herein below, and a data input device for generating an instance of
user nput within an activation region, wherein the computing device is configured 1o
generate an order entry field and the associated activation region for display on the trading
mterface in response o receiving an instance of user imput within an activation region,
wherein the order entry ficld facilitates the execution of a trade of the tradable object at the

price displayed in the transversely aligned value level

{8022} Other emboediments are directed to 8 non-transitory computer-readable
nformation recording medium which stores a program for controlling a computer 1o receive
market data from an electronic exchange, the program comprising code for permitling the
computer to perform the steps for displaying the trading interface inchading all of the features
described above and/or the features of the exemplary embodiments described herein below,
and generating an order entry field for display on the trading interface in response to
recetving an instance of gser input within an aclivation region associated with the order entry
field and defined within the trading tnterface in 8 positional relationship with 3 unique axially
aligned value level of the plurality of axdally aligned valuc levels, wherein the order entry
field facibitates the execution of a trade of the tradable object at the price displayed in the

vnique axially aligned value level.

HIR EXAMPLE ELECTRONIC TRABING SYSTEM

8023} FIG. 1 illustrates a block diagram representative of an example clectronic trading
system 100 tn which certain embodiments reay be employed. The system 100 includes a
rading device 110, a gateway 120, and an exchange 130, The trading device 11048 1n
communication with the gateway 120. The gateway 120 is in communication with the
exchange 130. As used hercin, the phrase “in communication” encompasses direct
communication and/or indirect communication through one or more intermediary
components. The exemplary electronic trading system 100 depicted in FIG. 1 may be in

communication with additional components, subsystems, and ¢lements 1o provide additional
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fonctionality and capabilities without departing from the teaching and disclosure provided

herein.

{8024} In operation, the trading device 110 may receive market data from the exchange
130 through the gateway 120, A user may utilize the trading device 110 to monitor this
market data and/or base a decision to send an order message to buy or seil one or more

tradeable objects to the exchange 130

[8025] Market data may inchude data about a market for a tradeable object. For exanple,
market data may include the inside market, market depth, last traded price (“LTP”), a last
traded quantity (“LTQ7}, or a combination thereof. The inside market is the lowest available
ask price (best offer) and the highest available bid price (best bid) in the market for 2
particular tradable object at a particular point in time (since the inside market may vary over
time). Market depth refers to quantities available at the inside market and at other prices
away from the inside market. Due to the quantity available, there may be “gaps”™ in market

depth.

8026} A tradeable object is anything which may be traded. For example, a certain
guantity of the tradeable object may be bought or sold for a particular price. A tradeable
object may include, for example, financial products, stocks, options, bonds, future contracts,
currency, warrants, funds derivatives, securities, commoditics, swaps, interest rate products,
ndex-based products, traded events, goods, or & combination thereof. A tradeable object
may include a product histed and/or administered by an exchange (for example, the exchange
130}, a product defined by the user, a combination of real or synthetic products, or a
combination thereof. There may be a synthetic tradeable object that corresponds and/or is

similar to a real tradeable object.

{8027} An order message is a mossage that includes a trade order. A trade order may be,
for example, a conumand to place an order to buy or scll a tradeable object, a command to
mitiate managing orders according to a defined trading strategy, a command to change or
cancel a previously submitted order (for example, modify a working order), an instroction to

an electronic exchange relating 1o an order, or a combination thercof.

{6028} The trading device 110 may include one or more electronic computing platforms.
For exaraple, the trading device 110 may include a desktop computer, hand-held device,

laptop, server, a portable computing device, a trading terminal, an embedded trading system,



WO 2015/002748 PCT/US2014/043233

a workstation, an algorithmic trading system such as a “black box” or “grey box” system,
cluster of computers, or a combination thercof. As another example, the trading device 110
may fnclude 2 single or maalti-core processor in communication with a memory or other
storage mediom configured to accessibly store once or move computer programs, applications,

libraries, computer readable instructions, and the like, for execution by the processor.

6629} As used herein, the phrases “configured to” and “adapted to” encompass that an
clement, structure, or device has been modified, arranged, changed, or varied to perform s

specific function or for a specific purpose.

8036} By way of example, the trading device 110 may be mmplemenied as a personal
computer runming a copy of X_TRADER®, an clectronic trading platform provided by
Trading Technologies International, Inc. of Chicago, Hlinois (“Trading Technologies™). As
another example, the trading device 110 may be a server nmning a trading application
providing automated trading tools such as ADL™, AUTOSPREADER®, and/or
AUTOTRADER™, also provided by Trading Technologies. In vet another exaniple, the
trading device 110 may include a trading terminal in communication with a server, where

collectively the trading terminal and the server are the trading device 110.

{8631} The trading device 110 15 generally owned, operated, controlled, programmed,
configured, or otherwise used by 3 user. As used herein, the phrase “user” may include, but
is not Hmited to, 2 human (for example, a trader), trading group (for example, group of
traders), or an clectronic trading device (for example, an algorithmic trading system). One or
more users may be mvolved in the ownership, operation, control, programming,

configuration, or other use, for example.

{8032} The trading device 110 may include one or more trading applications. As used
herein, a trading application is an apphcation that facilitates or improves clectronic trading.
A trading application provides one or more clectronic frading tools. For exaniple, a trading
application stored by a trading device may be executed to arrange and display market data in
one or more trading windows. In another example, a trading application may include an
automated spread trading apphication providing spread trading tools. In yet another example,
a trading application may include an algorithmic trading application that automatically
processes an algorithm and performs certain actions, such as placing an order, modifying an
existing order, deleting an order. In yet another exanple, a trading application may provide

one or more trading screens. A trading screen may provide one or more trading tools that

~3
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allow interaction with one or more markets. For example, a trading tool may allow a user (o
obtain and view market data, set order entry parameters, submit order messages to an
exchange, deploy trading algorithms, and/or monitor positions while implementing various
trading strategics. The electronic trading tools provided by the trading apphication may
always be available or may be available only in certain configurations or operating modes of

the trading application.

[8033] A trading application may include computer readabie instructions that are stored
in a compuier readable medium and executable by a processor. A computer readable mediom
may include various types of volatile and non-volatile storage media, including, for example,
random access memory, read-only memory, programmable read-only memory, electrically
programmable read-only memory, electrically erasable read-only memory, flash memory, any
combination thereof, or any other tangible data storage device. As used horein, the torm non-
transitory or tangible computer readable medium s expressly defined to include any type of

computer readable storage media and to exclude propagating signals.

{8034 One or more conponents or modules of a trading application may be loaded mto
the computer readable medinm of the trading device 110 from another compuler readable
mediom. For example, the trading application {or updates to the trading application) may be
stored by a manufacturer, developer, or publisher on one or more CDs or DVDs, which are
then loaded onto the trading device 110 or o a server from which the trading device 110
retrieves the trading application. As another example, the trading device 110 may receive the
trading apphication (or updates 1o the trading application) from a server, for example, via the
{nternet or an internal network, The trading device 110 may receive the trading application
or updates when requested by the trading device 110 (for example, “pull disinibution™) and/or

un-requested by the rading device 110 (for example, “push distribution™)

S

{8835} The trading device 110 may be adapted to send order messages. For example, the
order messages may be sent to through the gatoway 120 to the exchange 130. As another
example, the trading device 110 may be adapted to send order messages to a simulated

gxchange in a simulation environment which does not effectuate real-world trades.

18036} The order messages may be sent at the request of a user. For example, a trader
may ulilize the trading device 110 to send an order message or manually input one or more
parameters for a trade order (for example, an order price and/or quantity). As another

example, an automated trading tool provided by a trading application may calculate one or
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more parameters for a trade order and automatically send the order message. In some
imstances, an automated trading tool may prepare the order message to be sent but not

actually send it without confirmation from 2 uscr,

18037} An order message may be sent in one or more data packets or through a shared
memory system. For example, an order message may be sent from the trading device 110 to
the exchange 130 through the gateway 120, The trading device 110 may commumicate with
the gatoway 120 using a local area network, a wide area network, a wireless network, 3
virtual private network, a T1 line, 2 T3 line, an integrated services digital network (“ISDN)

line, a point-of-presence, the Internet, and/or a shared memory system, for example.

18038} The gateway 120 may include one or more electronic computing platforms. For
example, the gateway 120 may mmplemented as one or more desktop computer, hand-held
device, laptop, server, a portable computing device, a trading terminal, an embedded trading
system, workstation with a single or multi-core processor, an algorithmic trading system such

as a “black box™ or “grey box™ system, cluster of computers, or any combination thereof.

8039} The gateway 120 may facilitate communication. For cxample, the gateway 120
may perform protocol translation for data comemunicated between the trading device 110 and
the exchange 130. The gateway 120 may process an order message received from the trading
device 110 into a data format understood by the exchange 130, for exampie. Similarly, the
gatoway 120 may transform market data in an exchange-specific format received from the

exchange 130 nto a format understood by the trading device 110, for example.

16048) The gateway 120 may include a trading application, similar to the trading
applications discussed above, that facilitates or improves electronic trading. For example, the
gateway 120 may include a trading application that tracks orders from the trading device 110
and updates the statos of the order based on fill confirmations reccived from the exchange
130. As another example, the gateway 120 may include a trading application that coalesces
market data from the exchange 130 and provides it to the trading device 110. Tn yet another

example, the gateway 120 may mchude a trading application that provides risk processing,

calcuiates implieds, handles order processing, handles market data processing, or a

combination thereof,

{8041} In certain embodiments, the gateway 120 communicates with the exchange 130

using a local area network, a wide area network, a virtual private network, a T1 line, a T3
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line, an ISDN line, a point-of-presence, the Internet, and/or a shared memory system, for

cxample.

{88421 The exchange 130 may be owned, operated, controlled, or used by an exchange
entity. Example exchange entities include the CME Group, the Londoen International
Financial Futures and Options Exchange, the Intercontinental Exchange, and Eurex. The
exchange 130 may include an electronic matching system, such as a computer, server, or
other computing device, which is adapted to allow tradeable objects, for example, offered for
trading by the exchange, to be bought and seld. The exchange 130 may include separate
entities, some of which list and/or administer tradeable objects and others which receive and
match orders, for example. The exchange 130 may inclade an electronic commumnication

network (“ECN™), for example.

{8043} The exchange 130 may be an electronic exchange. The exchange 130 is adapted
{0 receive order messages and mateh contra-side {rade orders to buy and sell tradeable
objects. Unmatched trade orders may be listed for trading by the exchange 130. The trade
orders may include trade orders received from the trading device 110 or other devices in
conumunication with the exchange 130, for example. For example, typically the exchange
130 will be in communication with a variety of other trading devices (which may be similar

to trading device 110) which also provide trade orders to be matched.

18044} The exchange 130 is adapted to provide market data. Market data may be
provided in one or more messages or data packets or through a shared memory system. For
example, the exchange 130 may publish a data feed to subscribing devices, such as the

trading device 110 or gateway 120. The data feed may include market data.

16843} The system 100 may include additional, different, or fower components. For
cxample, the system 100 may include neltiple trading devices, gateways, and/or exchanges.
In another example, the system 100 may nchade other comumumication devices, such ag
middleware, firewalls, hubs, switches, routers, servers, exchange-specific communication

equipment, modems, security managers, and/or encryption/decryption devices.
, z 2

HEL EXPANDED EXAMPLE ELECTRONIC TRADING SYSTEM

{8046} FIG. 2 illustrates a block diagram of another example clectronic trading system
200 m which certain cruobodiments may be copleyed. 1o this exanpie, a trading device 210a

is i communication with an exchange 230a through a gateway 2202, The following
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discussion mainly focuses on the trading device 21{a, gateway 2204, and the exchange 230a.
However, the trading device 210a may also be connected (o and communicate with any
number of gateways 220n connected fo exchanges 230n. The communication between the
trading device 110a and other exchanges 230n may be the same, sitmilar, or different than the
conumunication between the trading device 2102 and exchange 230a. Generally, each
exchange has iis own preferred techniques and/or formats for communicating with a trading

device, a gateway, the user, or ancther exchange.

18047} The trading device 210a, which may be similar to the frading device 110 in FIG.

1, may include a server 2122 In communication with a trading terminal 2144, The server
212a may be located geographically closer to the gateway 120 than the trading terminal 214a.
As aresult, the server 212a latency benefits that are not afforded to the trading terminal 2145,
In operation, the trading terminal 214a roay provide a trading screen to a user and
communicate commands to the server 212a for further processing. For example, a trading
algorithm may be deployed {o the server 212a for exccution based on market data. The
server 212z may cxecute the trading algorithm without further input from the user. In another
example, the server 212a may include a frading application providing automated trading tools
and communicate back to the trading terminal 214a. The trading device 210a may include,

additional, different, or fewer components.

{6048} The trading device 210a may communicate with the gateway 220a using one or
more communication networks. As used herein, a communication network is any network,
ncluding the Internet, which facilitates or enables comnwmication between, for example, the
trading device 2104, the gateway 2202 and the exchange 220a. For example, as shown in
FIG. 2, the trading device 210a may conununicate with the gateway 2202 across a multicast
commumnication network 202a. The data on the network 202a may be logically separated by
subjoct (for example, prices, orders, or fills). As a result, the server 212a and trading terminal
214a can subscribe 1o and receive data {for example, data relating to prices, orders, or fills)

depending on their individual needs.

{80491 The gateway 220a, which may be similar to the gateway 120 of FIG. 1, may
include a price server 2228, order server 224a, and fili server 226a. The gateway 220a may
melude additional, different, or fower components. The price server 222a may process price
data. Price data inchudes data related to a market for one or more tradeable objects. The

order server 224a may process order data. Order data s data related to 8 user’s trade orders.

J—
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For example, order data may tnclude order messages, confirmation messages, or other types
of messages. The fill server collects and provides fill data. Fill data includes data relating to
one or more fills of trade orders. For example, the fill server 226a may provide a record of
trade orders, which have been routed through the order server 224a, that have and have not

‘

been filled. The servers 222a, 2242, 226a may nun on the same machine or separaie

machines.

[8054] The gateway 220a may conununicate with the exchange 230a using one or more
commumnication networks. For example, as shown in FIG. 2, there may be two
communication networks connecting the gateway 220a and the exchange 230a. The network
2{4a may be used to communicate market data to the price server 222a. In some instances,
the cxchange 230a may include this data in a data feed that is published to subscribing

devices. The network 206a may be used to coranwmicate order data.

{8051} The exchange 2303, which may be similar to the exchange 130 of FIG. 1, may
nchude an order book 232a and a matching engine 234a. The exchange 2302 may include
additional, different, or fower components. The order book 232a is a database that includes
data relating to unmatched quantity of trade orders. For example, an order book may include
data rclating to a market for a tradeable object, such as the inside market, market depth at
various price levels, the last traded price, and the last traded guantity. The matching engine
234z may match contra-side bids and offers. For example, the matching engine 234a may
cxecute one of more matching algorithms that match contra-side bids and offers. A sell order
is contra-side to a buy order with the same price. Similarly, a buy order is contra-side 1o a sell

order with the same price.

18052} In operation, the exchange 2302 may provide price data from the order book 232a
to the price server 222a and order data and/or fill data from the matching engine 234a to the
order server 224a. Servers 222a, 224, 226a may translate and communicate this data back to
the trading device 210a. The trading device 2103, for example, using a trading application,
may process this data. For example, the data may be displayed to a user. In another example,
the data may be atilized in a trading algorithm to determine whether a trade order shoold be
submitied to the exchange 230a. The trading device 210a may prepare and send an order

message 1o the exchange 230a.

[8053] In certain embodiments, the gateway 220a is part of the trading device 210a. For

cxample, the componenis of the gateway 220a may be part of the same computing platform

Ju—
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as the trading device 210a. As another example, the functionality of the gateway 220a may
be performed by components of the trading device 210a. In certain embodiments, the
gatoway 220a is not present. Such an arrangement may occur when the frading device 210a
does not need to utilize the gateway 220a to comnumicate with the exchange 230a, for
example. For example, if the trading device 2104 has been adapted to communicate directly

with the exchange 230a.

{6854] Additional trading devices 210b — 210¢, which are similar o rading device 210a,
may be connected to one or more of the gateways 220z — 220n and exchanges 230a — 230n.
Furthermore, additional gateways, similar to the gateway 220a, may be in communication
with multiple exchanges, similar to the exchange 230a. Each gateway may be in
communication with one or more different cxchanges, for example. Such an arrangement
may, for example, allow one or more trading devices 210a to trade at more than one exchange

{and/or provide redundant connections to multiple exchanges).

iv. EXAMPLE COMPUTING DEVICE

{8885} FIG. 3 illustrates a block diagram of an example computing device 300 which
may be used to implement the disclosed cmbodiments. The trading device 110 of FIG. 1 may
include one or more computing devices 300, for example. The gateway 120 of FIG. 1 may
mclade one or more computing devices 300, for example. The exchange 130 of FIG. 1 may

include one or more computing devices 300, for example.

18656] The computing device 300 includes a communication network 310, a processor
312, 2 memory 314, an interface 316, an input device 318, and an output device 320, The
computing device 300 may mclude additional, different, or fower components. For example,
multiple communication networks, multiple processors, multiple memory, multiple
mterfaces, muoltiple nput devices, multiple output devices, or any combination thereof, may
be provided. As another example, the computing device 300 may not include an toput device

318 or output device 320,

[6657] As shown in FIG, 3, the computing device 300 may include a processor 312
coupled to & conyoumication network 310, The communication network 310 may include a
commumnication bus, channel, electrical or optical network, circuit, switch, fabric, or other

mechanism for communicating data between components in the computing device 300. The

Ju—
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communication network 310 may be commumicatively coupled with and transfer data

between any of the components of the computing device 30{.

{8058} The processor 312 may be any suitable processor, processing unit, or
microprocessor. The processor 312 may inchide one or more general processors, digital
signal processors, application specific integrated circuits, ficld programmmable gate arrays,
analog circuits, digital cireuits, programmed processors, and/or combinations thereof, for
cxample. The processor 312 may be a single device or a combination of devices, such as one
or more devices associated with a network or distributed processing. Any processing strategy
may be used, such as multi-processing, multi-tasking, parallel processing, and/or remote
processing. Processing may be local or remote and may be moved from one processor to
another processor. [n cortain embodiments, the computing device 300 15 a multi-processor
system and, thus, meay inchude one or more additional processors which are commumicatively

coupled to the conmmuonication network 310.

{8059 The processor 312 may be operable to exccute logic and other computer readable
mstructions encoded in one or more tangible media, such as the memory 314, As used
herein, logic encoded In one or more tangible media inclodes instractions which may be
executable by the processor 312 or a different processor. The logic may be stored as part of
software, hardware, integrated circuits, firmware, and/or micro-code, for example. The logic
may be received from an external communication device via a communication network such
as the network 340. The processor 312 may exccute the logic to perform the functions, acis,

or tasks illustrated in the figures or described herein,

{8868] The memory 314 may be one or more tangibic media, such as computer readable
storage media, for example. Computer readable storage media may include various types of
volatile and non-volatile storage media, including, for example, random access memory,
read-only memory, programmable read-only memory, electrically programmable read-only
memory, electrically erasable read-only memory, flash memory, any combination thereof, or
any other tangible data storage device. As used herein, the term non-transitory or tangible
computer readable mediom 1s expressly defined to tnclude any type of computer readable
medium and to exclude propagating sigoals. The memory 314 may inchlude any desired type

of mass storage device including bard disk drives, optical media, maguetic tape or disk, cte.

18861} The memory 314 may include one or more memory devices., For example, the

memory 314 may include lecal memory, a mass storage device, volatile memory, non-
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volatile memory, or a combination thereof. The memory 314 may be adjacent to, part of,
programmed with, networked with, and/or remote from processor 312, so the data stored in
the memory 314 may be retrieved and processed by the processor 312, for example. The
memory 314 may store instructions which are executable by the processor 312, The
msinictions may be executed to perform one or more of the acts or fumctions described herein

or shown in the figures.

8062} The memory 314 may store a trading application 330, In certain embodiments,
the trading application 330 may be accessed from or stored in different locations. The
processor 312 may aceess the trading application 330 stored in the memory 314 and execute

computer-readable instractions included in the trading application 330,

18063) fn certain embodiments, during an installation process, the trading apphication
may be transferred from the nput device 318 and/or the network 340 to the memory 314,
When the computing device 304 is running or preparing to run the tfrading application 334,
the processor 312 may retrieve the instructions from the memory 314 via the communication

network 3140,

Y. DYNAMICALLY GENERATING ORDER ENTRY FIELDS

[B064] Exemplary embodiments described below include a trading interface that presents
market data and dynamically generates order entry ficlds in response to user imput which are
mtended 1o allow a trader to gain an accurate and comprehensive view of the current market
conditions for a large number of tradable objects and execute trades quickly, among other
things. The dyvnamically generated order entry ficlds provide a mechanism by which a user
may cuter an order via a trading iterface configured and minimized to reduce the amount of
display arca necessary to utilize the displayed market data. The reduced footprint of the
example trading interface configured allows the trader to display more information without
having to sacrifice functionality such as the ability to cuter trades cfficiently. As used hercin,
the term “market data” is not intended to be Hmited to data and mmformation describing trade
orders and market conditions, and may inchude any information received directly or mdivectly
from the exchange 130 or data generated by the trading device 300, Embeodiments discussed
herein describe the user input as involving movement of a cursor about the trading interface
which may be directed via a data input device such as a mouse, keyboard, touchpad or any

alternative data input devices or means.

h
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{8065} FIG. 4 provides an embodiment of an exemplary trading interface of the invention
for presenting market data relating to a tradable object that is referred to herein as a rading
nterface 402, Interface 402 may be displayed i 2 display area 400 defined on any type of
display device in commmunication with computing device 300, and may be connccted with or

otherwise comprise cutput device 320,

18066} In this embodiment, trading nterface 402 includes a plurality of value levels 404
arranged in axial alignment with one another defining a value axis 406. Interface 402 further
nchudes a plurality of bid quantity regions 408 and a plorality of ask guantity regions 410,
The plurality of bid quantity regions 408 are axially aligned with one another defining a bid
guantity axis 412 having a centerline or axis aligned in parallel to vahue axis 406, The
phurality of bid quantity regions 408 arc located in a gencrally a transverse position with
respect 1o value axis 406 defined by the plurahity of value lovels 404, The plurality of ask
quantity regions 410 are axially aligned with one another defining an ask quantity axis 414
having A conterline or axis aligned in parallel to value axis 406, The plarality of ask quantity
regions 410 are therefore located in a generally a fransverse position with respect to value
axis 406 defined by the plurality of value levels 404, similarly to the plurality of bid quantity
regions 408 but on the opposing side of value axis 406 in this embodiment. In one
embodiment, the value axis 406 along with the bid quantity axis 4172 and ask quantity axis

414 arc aligned and arranged to define a ladder trading jnterface or ladder interface.

{8067} Each value lovel 404 in interface 402 contains a numerical value representing a
price for the tradable object. Either the bid quantity region 408 or the ask quantity region 410
transversely adjacent to each value level 404 may contain a numerical value representing the
bid quantity or ask guantity for the tradable object at the numerical price shown in the
corresponding value lovel 404, In this embodiment, the prices shown in value levels 404 are
presented in sequential order from lowest price at a bottom 416 of interface 402 1o highest

price at a top 418 of interface 402.

[B068] FIGS. 53-7 llustrate the generation of an order entry field 420A for display n an
arca adjacent to a value level 404A of trading interface 402. In this embodiment, the
generation of order entry fields such as ficld 420A shown in FIG. 5 is responsive to
movement of a cursor “C” as directed by a user through a data input device into an activation
region 422 A associated with the order entry field defined on nterface 402 as shown

particularly in FIG 6.

16



WO 2015/002748 PCT/US2014/043233

[686%] In this embodiment, activation regions are not visible on interface 402 and are
defined adjacent to cach value level 404 such that movement of a cursor towards a value level
404 will result tn the cursor being positioned within an activation region and generate the
display of an order entry field. Each activation region is associated with a specific value
level 404 and generates an order entry ficld whereby entering an order amowunt in the field
facilitates the exccution of a trade of the tradable object at the price shown in the specific
value level 404 associated with the activation region. It should be understood that the relative
size and position of the activation regions may vary. However, as exemplified in FIG. 7,
cach activation region 422 of this cmbodiment is in a transversely aligned positional
relationship perpendicular to the value axis 406 with respect 1o its associated value level 404
and may extend transversely over a portion or all bid quantity regions 408 and/or ask quantity
regions 41{ as well as outside of trading interface 402. Order entry fields 420 may be
generated and displayed within their respective activation regions 422, For example, when
the cursor C enters the activation region 422 A shown in FIG. 6, an order entry field 420A
{see FIG. §) may be generated and displayed. Alternatively, when the cursor C enters the
activation region 422 A shown in FIG. 6, an order entry field 420A (see FIG. 5) may be
generated and displayed clsewhere on trading wderface 402, display arca 400. inother
embodiments, adjacent activation regions may overlap and the movement of the cursor C
within those regions and/or the projected or caleulated trajoctory of the cursor C may be

utilized to predict which order entry field 420A should be activated.

18674 For example, entering a number X into field 420A would factlitate the execution
of a trade of X amount of the tradable object at the price shown in value level 404 A, that is,
*“176.” it should be understood that the prices in value fevels 404 moay change as market data

fluctuates and is presented in trading interface 402,

18671} FIGS. 8 and 9 illustrate the generation of an order entry field 420B in FlG Y as a
result of positioning the cursor C within an activation region 4228 m FIG 8 associated with
value level 404B. As discussed above, entering a mumber X tnto order entry ficld 420B in

FIG. 9 will facilitate the execution of a trade of X amount of the tradable object at the price

shown in value level 4048 (i.e., “1787).

18472} It should be understood that wrading interfaces of the invention, such as interface
402 may mncorporate user-friendly features and fit secamlessly with other operating system

imterfaces, that is, in a framed form having borders, multiple folders, teolbars with pull-down
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menus, embedded links to other screens and various other selectable features associated with
animated graphical ropresentations of depressible buitons that may be can be selected (ie.,
"clicked on” or “touched”) by the user via tuput device 318, which may include or comprise a

connected mouse, keyboard or touch-enabled display device.

18673} FIGS. 10-12 illustrate a pair of exemplary trading interfaces 4072 and

402 generated and displayed in various adjacent positions with respect to one another on a
dispiay device in commumnication with computing device 300 to show the effects of proximity
on the size and position of the activation regions 422A and 4228 generated by cach interface
402 and 402°, respectively. FIG. 10 illustrates a pair of trading interfaces 402 and 402°
generated and displayed via the display area 400. The example trading interfaces 402 and
402" are positioned a distance X from each other in display arca 400 such that the activation
region 4228 generated by the interface 402 does not interfere with or otherwise influence the

definition and creation of another activation region 422 A by the interface 402,

18074} FIG. Hillustrates the pair or frading interfaces 402 and 402 from FIG. 10
positioned a distance Y from cach other in display avea 400, In the illustrated example, the
distance X 1s greater than the distance Y. In other words, the distance between the trading
interface 402 and 402”7 is greater in the itlustration shown in FIG, 10 thao it is in the
ithustration shown m FIG. 11, In certain embodiments, the proximity of the two trading
interfaces 402 and 402 affects the size and/or shape of the corresponding activation regions
4228 and 422 A (see FIG. 10). For example, when the irading interface 402 is positioned in
close proximity fo the trading interface 4027 in display arca 400 as shown in FIG. 11, the
activation regions 422D and 422C automatically resize to the extent necessary to ensure that
the regions do not crossover or otherwise interfere with each other. FIG. 12 illustrates an
embodiment where the frading interface 402 is positioned subsiantially adjacent (i.e., the
distance between the two wterfaces is negligible, zero or near zero) to the trading interface
402°. Inthe exemplary arrangement of FIG. 12, the activation region 422F and the activation
region 422E have been resized and positioned within the respective vahie levels and quantity

regions of the trading interface 402 and 4027,

8475} FIG. 13 provides excmplary functional steps of a method of carrying out the
mvention geoerally referred to as method 550 through a computing device such as computing

device 300.

-
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{8076} As shown by step 552, market data for a tradable object is received by, for
example, computing device 300, through one or more spurces. The most current market data
is displayed in step 554 on a display device through a trading interface that formats the
market data, such as trading interface 402, which may include displaying prices for the

tradable object in value levels, along with bid quantities or ask quantities for the displayed

prices.
{8677} In step 556, activation regions are defined on the trading interface in a positional

relationship with the value levels containing prices for the tradable object, with cach
activation region being associated with a unique valoe level containing a price for the
tradable object as provided by the most current market data. As shown by steps 558 and 560,
an order entry field is gonerated for display responsive to detecting the cursor or other user
mput within an activation region. The order entry ficld generated facilitates exccution of &
trade at the unigue price displayed in the value level associated with the activation region n

which the cursor is positioned.

{8078} Some of the described figures depict example block diagrams, systems, and/or
flow diagrams representative of methods that may be used to implement all or part of certain
embodiments. Ong or more of the components, clements, blocks, and/or functionality of the
example block diagrams, systems, and/or flow diagrams may be implemented alone or in
combination in hardware, firmware, discrete logic, as a set of computer readable nstructions
stored on 3 tangible computer readable medium, and/or any combinations thereof, for

example.

8479} The example block diagrams, systems, and/or flow diagrams may be implemented
using any combination of application specific integrated circuit{s) (ASIC(s}}), prograromable
logic device(s} (PLI(s}), field programmable logic device(s) (FPLD(s)), discrete logie,
hardware, and/or firmware, for example. Also, some or all of the example methods may be

implemented manually or in combination with the foregoing techniques, for example.

[B880] The example block diagrams, systems, and/or flow diagrams may be performed
using one or more processors, controllers, and/or other processing devices, for example. For
example, the examples may be implemented using coded instractions, for example, computer
readable instroctions, stored on a tangible computer readable mediom. A tangible computer
readable medium may include various types of volatile and non-volatile storage media,

nchuding, for example, random access memory (RAM), read-only memory (ROM),
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progranumable read-only memory (PROM), electrically programmable read-only memory
{EPROM), electrically erasable read-only memory (EEPROM), flash memory, a hard disk
drive, optical media, magnetic tape, a file server, any other tangible data storage device, or

any combination thereof. The tangible computer readable medium is non-transitory.

18081} Further, although the example block diagrams, systems, and/or flow diagrams are
described above with reference to the figures, other implementations may be employed. For
cxample, the order of execution of the components, clements, biocks, and/or functionality
may be changed and/or some of the components, clements, blocks, and/or functionality
described may be changed, eliminated, sub-divided, or combined. Additionally, any or all of
the components, elements, blocks, and/or functionality may be performed sequentially and/or
in parallel by, for example, scparate processing threads, processors, devices, discrete logic,

and/or circutts.

18082} While embodimenis have been disclosed, various changes may be made and
equivalenis may be substituted. n addition, many modifications may be made to adapt a
particular situation or material. Therefore, 1t is intended that the disclosed technology not be
timited to the particular cmbodiments disclosed, but will include all embodiments falling

within the scope of the appended claims.
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CLAIMS

1. A raethod for displaying market data and executing trade orders facilitated by a

computing device in a commumication with an electronic exchange, the method

comprising the steps of!

ay displaying a trading interface for presenting corrent market data in an area of a

display device including:

)

i)

a phurality of generally axially aligned value levels defining a central
price axis, wherein cach of the axially aligned value levels contain
therein a price for a tradable object in sequential order along the price

axis;

a plurality of ask regions, wherein cach ask region of the plurality of
ask regions is transversely aligned to a value level relative to the
central price axis and contains a numerical value representing a current
guantity of ask orders at the price displayed in the transversely aligned
value Jevel, therchy displaying a positional relationship between the
current quantity of ask orders and a price along the central price axis
for at least indicating the price of each ask order of the current quantity

of ask orders;

a plurality of bid regiouns, wherein cach bid region of the phurality of
hid regions is transversely aligned to a value level relative to the
central price axis and contams a numerical value representing a current
quantify of bid orders at the price displayed in the transverscly aligned
value level, thereby displaying a positional relationship betwoen the
current quantity of bid orders and a price along the contral price axis
for at least indicating the price of cach bid order of the current quantity

of bid orders; and

b) gencrating an order entry field for display on the trading interface in response

to receiving an instance of user input within an activation region defined

within the trading interface in a positional relationship with a unique axially

21
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10,

aligned vahie level of the phurality of axially aligned value levels, wherein the
order entry field facilitates the execution of a trade of the tradable object at the

price displayed in the unigue axially aligned value level

The method of Claim 1, wherein the activation region is defined in a transverse

posttional relationship with respeet to the unique axially aligned value levels.

The method of Claim 1, wherein the activation region is defined in a perpendicular

positional relationship with respect to the unigue axially aligned value levels.

The method of Claim 1, wherein the activation region is not visibly displayed on the

trading interface.

The method of Claim 1, wherein the activation region 1s defined over the unigue value

{evel.

The method of Claim 1, wheremn the activation region is defined over the respective

bid and ask regions transversely aligned to the unique axially aligned value level

The method of Claim 1, wherein the order ontry field is displayed adjacent to the

unique axially aligned value level.

The method of Claim 1, wherein the instance of user input comprises positioning a

cursor within the activation region.

The method of Claim 1, wherein the instance of uscr input is generated by a data input

device in commmunication with the computing device.

A raethod for displaying market data and executing trade orders facilitated by a
computing device m a commumnication with an electronic exchange, the method

comprising the steps of:

a) displaying a trading interface for presenting current market data in an area of a

7

display device including:

1} a plurality of generally axially aligned value levels defining a central
price axis, wherein cach of the axially aligned value levels contain
therein a price for a tradable object in sequential order along the price

axis;
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a phurality of ask regions, wherein each ask region of the plarality of
ask regions is (ransversely aligned to a valuc level relative to the
central price axis and contains a numertical value representing a current
quantity of ask orders at the price displayed in the transversely aligned
value level, thereby displaying a positional relationship between the
current quantity of ask orders and a price along the central price axis
for at least indicating the price of each ask order of the current quantity

of ask orders;

a plurality of bid regions, wherein each bid region of the plurality of
bid regions is transversely aligned to a value level relative to the
central price axis and contains s numerical value representing a current
quantity of bid orders at the price displayed in the transversely aligned
price region, thereby displaving a positional relationship between the
current quantity of bid orders and a price along the central price axis
for at least indicating the price of each bid order of the current quantity

of bid orders;

a plurality of activation regions defined within the (rading interface in
a transversely aligned positional relationship with the axially aligned

price regions of the phirality of axially aligned price regions; and

b} generating an order entry field for display on the trading interface in response

to positioning a cursor within an activation region, wherein the order entry

field facilitates the execution of a trade of the iradable object at the price

displayed in the transversely aligned price region.

11, The method of Claim 10, wherein the activation region is defined over the unigue

value level,

2. The method of Claim 10, wherein the activation region is defined over the respective

bid and ask regions transversely aligned to the unigue axially aligned value level.

13, The method of Claim 10, wherein the order entry field is displayed adjacent {o the

unique axially aligned value level.

14. A system for displaying market data comprising:
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a) acomputing device in a commumication with an clectronic exchange;

b}y a display device for displaying a trading interface of current market data

including:

)

i

i)

)

a plurality of generally axially aligned value levels defining a central
price axis, wherein cach of the axially aligned value levels contain
therein a price for a tradable object in sequential order along the price

axis;

a plurality of ask regions, wherein gach ask region of the plurality of
ask regions is transversely aligned to a value level relative to the
central price axis and contains a numerical value representing a current
guantity of ask orders at the price displayed in the transversely aligned
value Jevel, therchy displaying a positional relationship between the
current quantity of ask orders and a price along the central price axis
for at least indicating the price of each ask order of the current quantity

of ask orders;

a phurality of bid regions, wherein each bid region of the phurality of
bid regions is transversely aligned to a value level relative to the
central price axis and contains a numertical value representing a current
quantity of bid orders at the price displayed in the transverscly aligned
value level, thereby displaying a positional relationship betwoen the
current quantity of bid orders and a price along the contral price axis
for at least indicating the price of cach bid order of the current quantity

of bid orders;

a plurality of activation regions defined within the trading interface in
a transversely aligned positional relationship with the plarality of

axially aligned value levels; and

a data input device for generating an tnstance of user input within an

activation region, wherein the computing device is configured to generate an

order entry field for display on the trading mterface in response to receiving an

instance of user input within an activation region, wherein the order entry field
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facilitates the exccution of a trade of the tradable obiject at the price displaved

in the transversely aligned value level.

The system of Claim 14, wherein the display device and computing device are

mounted in a unitary housing.

The system of Claim 14, wherein the user display device and user input device are

mounted in a unitary housing.

The system of Claim 14, wherein the data input device comprises a mouse.
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