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i
TITLE: Throttling Modification Messages
BACKGROUND

[0001} The described technology is directed to an electronic trading system.

[0002] An clectronic trading system generally includes one or more trading devices in
communication with an electronic exchange (or multiple electronic exchanges). An electronic
exchange receives messages that include trade orders from a frading device, such as a client
device, gateway, or a server collocated with the electronic exchange. A trade order is an order to
buy or sell a tradeable object at a particular price. Upon receiving a message with a trade order,
the electronic exchange may enter the trade order into an exchange order book and attempt to
match quartity of the trade order with quantity of one or more contra-side orders. A sell order is
contre-side to a buy order with the same price. Similarly, a buy order is contra-side to a sell order

with the same price,

[0003] Unmatched quantity of a trade order is held in the exchange order book untit quantity of a
trade order is matched by the electronic exchange. Upon matching quantity of the trade order, the
clectronic exchange may send a confirmation to the trading device that quantity of the trade
order was matched, Unmatched quantity of a trade order may be modified {¢.g., changed or

cancelled) either by the trading device or the electronic exchange.
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BRIEF DESCRIPTTION OF THE DRAWINGS

[0004} Example embodiments are described herein with reference to the following drawings.

{0805} Figure 1 is a block diagram of an cxemplary clectronic trading system including a trading

device, a gateway, and an electronic exchange.

[8006] Figure 2 is a timing diagram of a process for rejecting modification messages that are

received at an electronic exchange prior to the expiration of a period of time.

[8007] Figure 3 is a flowchart that illustrates an exemplary process for intelligently throttling

modification messages in accordance with an excmplary embodiment.
[0008] Figure 4 is a diagram of an exemplary configuration screen.

[0009] Figure 5 is a timing diagram that ilfustrates an example of throttling modification

messages.

{10} Figure 6 is a timing diagram that illustrates another example of throtiling modification

messages.

[0011] Figure 7 is a timing diagram that iltustrates another example of throttling modification

MEessages.

[0012] The following description will be better understood when read in conjunction with the
drawings illustrating certain exemplary embodiments. Tt is understood that the inventions are not

limited to the arrangements and instrumentality shown in the drawings.
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DETAILED DESCRIPTION

L Overview

{6013] The present embodiments relate to intelligently throttling a modification message based

on a period of time that a trade order is required to remain in a market.

{8014] An electronic trading system may have an ¢lectronic exchange that requires a trade order
to remain in a market (e.g., refnain in an exchange order book) for a specified period of time. The
electronic exchange will not accept modifications fo a trade order prior to expiration of the
specified period of time. Modifications are made using medification messages. A modification
message may inchude a modification order that modifies (e.g., cancels or changes) a previously
submitted trade order or a portion thereof. The electronic exchange will reject any medification
orders that are received prior to the expiration of the specified period of time, causing the trading

device to resend the modification message to effectively modify the trade order,

{0015] In an embodiment, intelligently throfiling a modification message includes selecting a
transmission time of 4 modification message based on a period of time that a trade order is
required to remain in a market. The modification message is transmitted at the selected time fo
engure that the modification order is received at an electronic exchange at or shortly after, but not
before, the period of time has expired. As a result, the modification order is accepted {e.g., not
rejected) by the electronic exchange. The modification erder does not need to be resent to the

electronic exchange.

31 ¢

[0016] Reference herein to “one embodiment,” “an embodiment,” or “an example embodiment”
means that a particular feature, structure, or characteristic described in connection with the
embodiment can be included in at least one embodiment of the invention. The appearances of
these phrases in various places in the specification are not necessarily all referring to the same or
single embodiment. In addition, separate or alternative embodiments are not mutually exclusive
embodiments. Instead, the embodiments described herein, explicitly and implicitly understood
by one skilled in the art, may be combined with other embodiments. The embodiments ot

combinations thercof are all within the scope of this patent document.
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1L Exemplary Trading System

{0617} Figure T illustrates a block diagram of an electronic trading system 100 having a trading
device 104, a gateway 106, and a host electronic exchange system (“electronic exchange™) 108,
The trading device 104 and gateway 106 are communicatively coupled with the electronic
exchange 108 via a network 102. The term “coupled with” includes directly connected to or
indirectly connected through one or more intermediary components. Intermediary components
may include hardware, software, or both hardware and software components. Furthermore, the

electronic trading system 100 may include additional, different, or fewer components.

A, Network 102

{0018] The network 102 is a communication network configured to transmit data. The network
102 may include one or more communication networks, The network 102 may include hardware
(e.g., servers, routers, gateways, and switches), software (e.g., a trading application or a
communication application), transmission channels (e.g., T lines, T3 lines, Integrated Services
Digital Network (ISDN) lings), telecommunication networks (e.g., data network, computer

network, the Internet network, wide area network, local area network), or a combination thercof.

B. Trading Device 104
i Trading Device 104 Facilitates Electronic Trading

{0019} The trading device 104 may be configured to facilitate electronic trading (e.g., buying or
selling) of one or more tradeable objects. A tradeable object is any item, product, or object that
can be traded with & quantity, price, or both. For example, financial products such as stocks,
options, bonds, futures, currency, interest rates, warrants, funds, derivatives, securitics,
commodities, traded events, goods, index based products, and collections and/or combinations of

these may be tradeable objects.

[0020] A tradeable object may be “real” or “synthetic.” A real tradeable object includes
products that are listed by an exchange. A synthetic tradeable object includes products that are
defined by the user but are not listed by an exchange. For example, a synthetic tradeable object

may include a combination of real (or other synthetic) products such as a synthetic spread
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created by a trader utilizing a client device. The combination of product also may correspond to

a real {exchange listed) combination {e.g., a synthetic spread and an exchange-iisted spread).

[0021] The trading device 104 may generate a trade order message. A trade order message is a
message that includes a trade order. A trade order is an order to buy or sell a tradeable object at a
particular price. The trade order may also include a particuiar quantity to be bought or sold. The
exact tradeable object, price, and/or quantity in the trade order may depend on a trading strategy.

A trading strategy is a set of rules for making trading decisions.

[0022] For example, in an iflustration, which wilf be referred to herein as “the illustration
above,” a trading strategy is a spread having a quoting leg and a hedge leg, In this illustration,
the quoting leg is an order to buy a contract of Light Sweet Crude Oil (symbol: CL) listed at the
Chicago Mercantile Exchange (CME) for a price of 88.65 and the hedge leg is an order to sell a
contract of West Texas Intermediate {WTT) Light Sweet Crude Oil (symbol: T) listed at the
Intercontinenfal Exchange (ICE). The price of the hedge leg depends on the price at which the
CL contract is obtained and the desired spread price, The trading device 104 may generate a

trade order message for the quoting leg and another trade order for the hedge leg.

[0023} The trading device 104 may transmit a frade order message to the electronic exchange
108. For example, in the illustration above, the trade order message for the quoting leg will be
sent to the CME. When the quoting leg is filled, a trade order message for the hedpe leg will be
sent fo the 1CE. In an alternative embodiment, a trade order message may include multiple (e.g.,
two or more) trade orders. For example, in the event that the hedge leg involved a tradeable
object at the CME, the trading device 104 may generate a trade order message including both the

quoting leg and the hedge leg.

[0024} The trading device 104 manages one or more working orders. A working order is a trade
order that is in an exchange’s order book (e.g., in the market). Managing may include modifying
a working order. Modifying may include cancelling or changing ail or a portion of a working
order, A market participant may determine that & working order should be modified for & number
of reasons. For example, a working order may be cancelled to reduce the number of erders in the

market, In another example, the price of a working order may be changed when the market
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participant believes that a more desirable price may be obtained. In yet another example, one or
more working orders may be modificd fo obtain a trading strategy price. For example, in the

illustration sbove, the trading device 104 may change the price of the quoting leg order.

{0025} Modifying a working order may include generating and/or sending a modification
message. A modification message includes a modification order. A modification order is an
order that cancels or changes all or a portion of a working order. The trading device 104 may
generate a modification message in accordance with a trading strategy. For example, in the
illustration above, a modification message may be generated to change the price of the quoting
leg (e.g., the “CL” contract) when the price of the hedge leg contract (e.g., the "1™ contract)
changes. This may be done to obtain the strategy price. The trading device 104 may send the

modification message to the electronic exchange 108 to effectively modify a working order.

{0026} The trading device 104 may intelligently throttle a modification message in accordance
with an embodiment, For example, in an embodiment, the trading device 104 may intelligently
select a transmission time of a modification message based on a peried of time that a frade order
is required to remain in a market. The modification message s transmitted at the selected time to
ensure that the modification order is received at an electronic exchange at or shortly after, but not

before, the period of time has expired.

i, Trading Device 104 May Be a
Client Device, Gateway, or Server Side Device

[0027} The trading device 104 may be owned, operated, programmed, or otherwise used by a
market participant {¢.g., a trader). The trading device 104 may be a computing device, such asa
client device, a gateway, or a server side device. These components are discussed in more detail

below.

{0028] In an embodiment, the trading device 104 is a client device. A client device is a personal
computer, automated computing device, or other computing device hosted by the electronic
exchange 108. In an example, 2 client device is a personal computer that displays market data
received from an electronic exchange 108, or at least a portion thereof, on a display device. The
market data may be displayed as part of an interface that is part of a trading screen. A trading

screen is interactive and enables a market participant to participate in ¢lectronic trading. A
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trading screen may enable a user to view market data, submit a trade order, obtain a market
quote, monitor orders in a market, monitor a position, and combinations thereof. Exemplary
trading tools that provide interfaces include X TRADER® and MD Trader®, which are
commercially offered by Trading Technologies International, Inc., located at 222 South
Riverside Plaza, Chicago, 1L, 60606. In another example, the chent device is an automated
computing device that does not display market data. The automated computing device is
programmed to receive market data and act upou the data without displaying any information ot

receiving manual input from a market participant,

[0029} in another embodiment, the trading device 104 is a gateway. Generally, as will be
discussed in more detail befow, a gateway facilitates communication between communication
devices, such as the trading device 104 and the electronic exchange 108. However, in some
embodiments, a gateway may be to perform intelligent throttling in accordance with an

embodiment.

[0030} Tn yot another embodiment, the trading device 104 is a server side device. A server side
device may be a server that is configured to automatically communicate with the electronie
exchange 108 on behalf of a market participant. In some instances, the server side device
performs automated trading in accordance with a trading strategy defined by the market
participant. For example, a server side device may be a server running an automated trading tosl,
such as Autotrader™ or Autospreader®, which are also provided by Trading Technologies
International, Inc. The server side device may be collocated with (e.g., placed at a physical
location proximate or substantially proximate) the electronic exchange 108 to reduce or mitigate

the transmission time or latency between the electronic exchange 108 and the server side device.

iid. Components Included in Trading Device 104

[0031] The trading device 104 may include a processor, which provides overall control. The
processor may be connected via a bus to memory, a network interface, a display, an toput device,

or any combination thereof. The processor is a device or system for processing data.

[0032] The memory is computer-readable storage media. Computer-readable storage media

mcludes various types of volatile and non-volatile storage media. Examples of computer-
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readable storage media include but are not limited to a random access memeory, a read-only
memory, and a hard disk drive. The memory may be configured to store data that may be
accessed by the processor. For example, the rmemory may include a software application having
one or more mstructions that may be executed by the processor. In an embodiment, a sofiware
application includes instructions for intelligently throttling a modification message in accordance

with an embodiment, The software application is stored in the computer-readable media.

{0033] A copy of a software application may be placed onto the computer-readable media by
receiving the software application over a network from some other source like a remote server,
which could also have a copy of the software application. In addition, it is understood that the
trading device 104 may receive a software application on a vendor’s system through a web
browser or a thin-client. In other words, a trading device 104 may receive software in accordance

with an application service provider (ASP) model.

C. Gateway 106

[0034} The gateway 106 may facilitate communication between communication devices, such as
the client device 104 and the electronic exchange 108. For example, the gateway 106 may
receive a message that includes a trade order from a client device 104 and transmit the message
to the clectronic exchange 108. As another example, the gateway 106 may receive a data feed

from the electronic exchange 108 and transmit the data feed to the client device 104,

{0035] The gateway 106 is a computing device that is equipped for inierfacing networks that use
different protocols. For example, the gateway 112 may process a message that includes a trade
order recetved from the client device 104, The gateway 106 may convert the message into a
format accepted by the clectronic exchange 108 and transmit the message to the clectronic
exchange 108, Similarly, the gateway 106 may transform a data feed that is in an exchange-
specific format into a format understood by the client device 104, The gateway 106 may also
perform other actions. For example, the gateway 106 may coalesce market data from one or

more efectronic exchanges and provide it to the client device 104.
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D. Electronic Exchange 108

[0036] The electronic exchange 108 may list one or more tradeable objects for electronic trading.
The electronic exchange 108 includes at least one computing device for receiving and matching
trade orders for a fradeable object. For example, as shown in Figure 1, the ¢lectronic exchange
108 may include a system of servers. However, in other embodiments, the electronic exchange

108 may include & single computing device.

[0037] The electronic exchange 108 may provide market data to subscribing client devices.
Market data includes data that is related to a market for a tradeable object. For example, market
data may include an inside market, market depth, last trade price, and a last traded quantity. The
inside market is the lowest available ask price (best ask) and the highest available bid price (best
bid) in the market for a particular tradeable object at a particular point in time. Market depth
refers to quantities available at the inside market and may aiso refer to quantities available at
other prices away from the inside market. The last traded price is a price at which. the tradeable
object was last traded. The last traded quantity (LTQ) is & quantity that Jast traded. Market data

may include other data.

{0038] The elecironic exchange 108 may attempt to match a trade order received from the
trading device 104 against existing contra-side trade ordess in an exchange trade order book or
received from other trading devices. In the event that the received trade order cannot be
matched, the frade order is placed in an exchange order bool, for example, ont behalf of a market

participant.

[0039] An order book is a database that includes data refating to unmatched quantity of trade
orders. The order book includes data relating to a market for a tradeable object. The order book
may be used by a matching algorithm, such as a first-in first-out (FIFQ) matching algorithm, to

match contra-side bids and offers.

{0040} In some cmbodiments, to minimize latency and bandwidth concerns, the electronic
exchange 108 requires a trade order to remain in the order book {e.g., remain in the market) for a
required period of time. For example, the order traffic at the electronic exchange 108 requires

processing power and time fo receive the order and update the order book for that order. To
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minimize an affect of large amount of orders being processed at the exchange within a shorter
period time, such as latency and bandwidth limitations, the orders sent to the electronic exchange
may be required to remain at the electronic exchange 108 before being deleted and/or changed.
Requiring a trade order to remain in the order book may include rejecting a modification
message that includes a modification order attempting to modify a trade order prior to the
expiration of the period of time. Rejecting a modification message may include sending a
rejection message that indicates that 2 modification order was rejected, ignoring the modification
message {(e.g., dropping the modification order and not sending a rejection message), or

otherwise not allowing the modification order to effectively modify the trade order.

{0041} Electronic exchanges may have different requirements for remaining in the order book.
For exarmple, a first electronic exchange may require a trade order to remain in the order book for
250 milliseconds. A second electronic exchange may require a trade order to remain in the order
book for 350 milliseconds. The first electronic exchange may be different than the second
electronic exchange. Furthermore, the requirement may be based on additional factors such as an
amount of processing power available to the clectronic exchange, bandwidth limitations for
transmitting orders and trades, recent history of the order book, estimated size of the order book,
size of the trade order, time of day, amount of volume, volatility, parameters of a trade order,
status of a trader with an electronic exchange (e.g., market maker status), related events, curreat
messaging ratio, complexity of a trading strategy for the order , combinations thergof and the
like.

{0042} Figure 2 illustrates an example of an electronic exchange 108 that rejects a modification
order because the modification order was received prior to the expiration of a specified period of
time. At time 202, the trading device 104 submits a trade order message TOM1 to the electronic
exchange 108. At time 204, the clectronic exchange 108 receives the trade order message TOMI,
At or shortly after time 204, the trade order(s) in the trade order message TOM1 is placed in the
exchange order book, for example, assuming that the trade was not matched. Time 204 follows
time 202 generally by a peried of time caused by the transmission of the trade order TOM1 from
the trading device 104 to the electronic exchange 108 and period of time for processing the trade
order TOMI ai the electronic exchange 108.
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[0043] It should be noted that the times shown herein are used fo illustrate concepts and/or
relationships. The actual time is not as important as the concepts illustrated. Accordingly, the
times discussed herein may be exact timmes or approximations. For example, as shown in Figure
2, the time that the trade order TOM1 is placed in the exchange order book may be the same time
or slightly different (e.g., substantiaily the same) than time 204. This difference may be caused
as a result of processing the trade order TOM1 and the time needed to place the trade order in the
exchange order book. As mentioned above, the drawings are intended to illustrate various
concepts. The timing diagrams discussed herein are intended to include these and other similar

differences in timing.

{0044} The electronic exchange 108 may have a requirement for the trade order, which was in
the trade order message TOM], to remain in the market for a specific period of time. For
example, the electronic exchange 108 may require the trade order to remain in the market for
time period 208. In other words, the trade order nust remain in the market until time 206.
Depending on various circumstances (e.g., the exchange, the type of order, the trader, ¢tc.), the
time period 208 may be 2 fixed period of time (c.g., 250 milliscconds, 5 seconds, or 5 minutes)

and may be determined or set by the electronic exchange 108 prior to trading.

[0645] At or shortly after receiving the trade order message TOM 1 and placing the trade order in
the exchange order book, the electronic exchange 108 {ransmits an acknowledgment Ackl. The
acknowledgement Ackl is a message that is transmitted to the trading device 104 to confirm
receipt of the trade order message TOM1. The acknowledgement Ackl may include an
identification {e.g., number) that identifies the trade order in the trade order message TO1, such

that the trading device 104 may specifically reference the trade order TO! in the future.

[8046] Upon receiving (or at some puint after receiving) the acknowledgement Ackl, the trading
device 104 may transmit 2 modification message MM to the electronic exchange 108. The
modification message MM1 is transmitted to the electronic exchange 108 at time 210 and is
received by the electronic cxchange 108 at time 212. However, because time 212 is inside the
time period 208 (i.c., time 206 has not occurred yet), the electronic exchange 108 rejects the
modification message MM and sends a rejection message Rejl to the trading device 104, The

rejection message Rejl is a message that indicates that the modification message MM1 was
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rejected. Upon receiving the rejection message Rej !, the trading device 104 resends the
modification message MM to the electronic exchange 108. Since the modification message
MM]1 is received at time 216, which is after time 206, the electronic exchange 108 accepts the
modification message MM1 and modifies the trade order TO1 (e.g., cancels the trade order
TO). -

[0047] The process shown in Figure 2 may require the transmission of additional, non-necessary
messages, The trading device 104 sends the modification message MM twice in order to effect
the change of the trade order. This adds to the mumber of messages that the trading device 104
sends to the electronic exchange 108, One skilled in the art will realize that this may increase the
processing load for the trading device 104 and/or the electronic exchange 108, The bandwidth
requiremnent needed to operate the systemn is effectively increased because of the increased

number of messages and transmissions,

[0048} Furthermore, the process shown in Figure 2 exposes a market participant to additional
risk because a trade order is left in the market for an unnecessary and extended period of time,
refative to when the trade order is first able to be modified in accordance with the requirement.
For example, during tirne period 218 the trade order TO1 was modifiable. However, the

modification message is not received until time 216,
111 Throetiling of Modification Messages

[0049] Various embodiments described herein relate to intelligently throttling a modification
message based on a period of time that a trade order is required to remain in a market. For
example, in an embodiment, intelligently throttling a modification message includes intelligently
selecting a transmission time of a modification message based on a period of time that a trade
order 18 required to remain in a market and transmitting the modification message at the selected
time to ensure that the modification order is received at an electronic exchange at or shortly after,

but not before, the period of time has expired.

{0050] Figure 3 is a flowchart that illustrates a method 300 that may be carried out by any of an

apparatus (¢.g., trading device 104), a system, a computer program, and a computer readable
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medium, combinations thereof and the like, The method 300 may be used to intelligently throttle

one or more modification messages in accordance with an embodiment.

{0051} Before explaining further, it is noted that the inventions described herein are not limited
to the process shown and described with respect to Figure 3. Changes and modifications may be
made without departing from the spirit and scope of certain inventive aspects. For example,
additional, different, or fewer acts may be provided. For example, as will be discussed below, act
32(¢ may not be needed. Furthermore, the acts shown in Figure 3 may be performed in the order

shown or a different order.

[0652] In act 310, a trading device receives a period of time that a trade order is required to
remain in a market before being medified. The period of time may be a value of time, such as
250 milliseconds or other amount of time. Receiving the peried of time may include receiving
the period of time from an electronic exchange or as an input from a market participant {e.g.,
using a mouse and keyboard). For example, the period of time may be received from an
clectronic exchange during a bandshake process or other communication session with the
electronic exchange. In another example, a market participant inputs the period of time using a
configuration screen of a trading screen. In yet another example, the period of time is hardcode

or provided by an ISV in its software and/or updates.

{0033} In act 320, the trading device generates a requirement value that is based on the period of
time that a trade order is required to remain in the market before being modified. The
requirement value is a value used to determine when an ¢lectronic exchange will accept
maodification messages. In some embodiments, the requirement value is the same as the period of
time received in act 310. For example, a trading device may generate a requirement value that is
the same as the period of time received in act 310. In another example, a trading device treats the
period of time received in act 310 as the requirement value and thus a requirement value does not

need to be generated (e.g., act 320 is not performed by the trading device).

[0054] In other embodiments, generating a requirement value includes generating a requirement
value that is slightly longer or shorter than the period of time received in act 310. The

requirement value may be customized to account for unexpected speed or delays, for example,
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during processing or transmission. For example, in the event that the period of time received in
act 310 is 350 milliseconds, the requirement value may be adjusted to 355 milliseconds. The 5
millisecond buffer may ensure that 2 modification message is not rejected of a network or

processing delay, for example.

[0055] In act 330, the trading device associates the requirement value with the appropriate
electronic exchange. The association ensures that a modification message transmiited to the
electronic exchange is intefligently throttled based on the requirement value. Associating may
include automatically {e.g., without or with little market participant input) or manually (e.g.,
using market participant input) associating a requirement value with an electronic exchange. For
example, a market participant may use a configuration screen to manually associate a

requirement value with an electronic exchange.

[0056} Figure 4 illustrates a diagram of a configuration screen 400. The configuration screen 400
allows a market participant using a trading device to associate a requirement value with an
clectronic exchange, such that modification messages sent to the electronic exchange are
throtiled in accordance with the requirement value, The configuration screen 400 is used to enter

and associate values in an intelligent throttling application.

[0057] In an embodiment, a period of time 410 that Exchange A requires a trade order to remain
in the market is manually (e.g., with input from a market participant) or automatically {(e.g.,
received from the electronic exchange) entered into the intelligent throttling application. In an
embodiment, a market participant may input an associated requirement value 420 that is
associated with the received period of time 410, However, in another embodiment, the market
participant inputs a buffer 430. The buffer 430 is used to determine the requirement value 420
For cxample, the requirement value 420 is autoratically calculated based on the period of time
410 and the buffer 430. Accordingly, any time that the period of time 410 is automatically
updated, for example, by Exchange A, then the requirement value 420 is also automatically

updated. The requirement value 420 is associated with Exchange A.

{0658} In another embodiment, a market participant may use the configuration screen 400 to

associate multiple requiremnent values with an exchange. For example, as shown in Figure 4,
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period of times 430, 460 and requirement values 440, 470 may be associated with Exchange B.
The values may dynamically change throughout the course of a day. For example, during the
time of day 450 (e.g., from 8:00-10:00am), period of time 430 and requirement value 440 may be
used. During the time of the day 480, period of time 460 and requirement value 470 may be
nsed, The requirement values 440, 470 are associated with Exchange B. Other factors may also

be used to further control intelligent throttling.

[0059] Turning back to Figure 3, in act 340, the trading device selects when a modification
message can be sent to the electronic exchange without the modification message being rejected.
Selecting may include calculating or otherwise determining. Selection is based on the
requirement value generated in act 320. Basing the selection on the requirement value ensures
that the modification message is received at or shortly after the period of time that a trade order

is required to remain in the market has expired or lapsed.

[0060] The selection may also be based on, for example, a transmission time between the trading
device and electronic exchange, a time at which an acknowledgement message is transmitted by
the electronic exchange, a time at which an acknowledgment message is received by the trading
device, a fime at which the trade order message was transmitted to the electronic exchange, a
time for prooessing the trade order at the electronic exchange, a size of the message
communicating the trade order, a time of day, volume int the market, a ratio of order messages to
order fills, whether the order is part of a complex trading strategy, a combination thereof, or
other factors for determining that the modification ressage is received at or shortly after the time
in the market value has lapsed. For example, measuring or monitoring the transmission time at

different times of the day meay determine & better selection.

[0061} In an crmbodiment, in addition fo the requirement value, the frading device selects when a
maodification message can be sent based on the time at which a trade order is placed in an order
book (e.g., at or about the same time as an acknowledgment order is transmitted) and the time it

takes for a message to be fransmitted between the electronic exchange and the trading device.

[6062} In another embodiment, in addition to the requirement value, the trading device selects

when a medification message can be sent based on the time at which a trade order message is
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submitted to an electronic exchange, the time it takes for a trade order message to travel between
the trading device and the clectronic exchange, and the time it takes for 2 modification message

to travel between the trading device and the electronic exchange,

10063} In act 350, the trading device sends a modification message, which modifies the trade
order in the originally submitted trade order message, to the electronic exchange at the time
when a modification message can be sent to the electronic exchange without the modification
message being rejected. Accordingly, the electronic exchange receives the modification message

at or shortly after the time in the market value has expired.

(064} Sending the modification message may include transmitting the modification megsage o
the electronic exchange at the time selected in act 34G, Act 340 may include delaying or waiting
for a determined period of time before sending the modification message. For example, the
maodification message may be queued until it is ready to be sent. The delay may be based on the
determination made in act 340, For example, in act 3490, the trading device may select a specific
time that the modification message can be sent without being rejected. Now, in act 350, the

trading device may send the modification message at that specific time.

[8065] Figure 3 illustrates a timing diagram of a messaging process where a working order is
unable to be modified for a specific period of time because of one or more requirements by an
electronic exchange. Figure 5 illustrates a time axis T for the messaging between the trading
device 104 and electronic exchange 108 of Figure 1. The trading device 104 of Figure 5 is
configured to intelligently throttle a modification message in accordance with an embodiment.
As will be explained in more detail below, the trading device 104 intelligently throttles a
modification message based on a trade order submission time, a trade order transmission time, a

modification message transmission time, and a requircment value.

[6066] At time 502, the trading device 104 transmits a trade order message TOM1. The
electronic exchange 108 receives the trade order message TOM1 at fime 504. Time 504 occurs
subsequent to {¢.g., at a later time than) time 502 because of the transmission time 506 for the
trade order message TOMI to traverse from the trading device 104 to the electronic exchange
108.
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[0067] The clectronic exchange 108 may place a trade order, which was in the {rade order
message TOM1, in the electronic exchange’s order book, for example, at or shortly after being
received at the electronic exchange 108. Because of standards or rules set by the electronic
exchange 108 and to minimize concerns with added latency and overburdening bandwidth
Hmitations, the trade order is unable to be modified during time period 308, In other words, the
trade order is required to remain in the order book for the entire duration of time period 508. In
this example, fime period 508 is the requirement value. However, after time period 308 has
expired, for example, at time 510, the trade order may be modified. During time period 508, the
electronic exchange 108 will reject modification messages that are attempting to modify the

trade order.

[0068] In the event a modification is to be made to the frade order, the trading device 104 selects
when a modification message can be sent without the ¢lectronic exchange 108 rejecting the
modification order. In the example of Figure 4, the electronic exchange 108 accepts
modifications of the trade order at time 510, which is the expiration of time period 508.

Accordingly, the trading device 104 determines the time value of time 510,

[0069] in the example of Figure 4, the trading device 104 determines the time value of time 510
based on the trade order submission time 502, the trade order transmission time 506, and the
requirement value 508, The trade order submission tice 502 may be recorded when the trading
device 104 submits the trade order messapge TOM1 to the electronic exchange 108. The trade
order transmission time 506 may be calculated, estimated, or otherwise determined using
communication analytics that determine transmission times through networks. The requirement
value 508 may be input by & market participant or received from the electronic exchange 108, for
example. To determine the time value for time 510, the trading device 104 may add the trade
order submission time 502, the trade order transmission time 506, and the requirement value 508
together (e.g., 510 = 502 + 506 + 508).

{0070} A trading device may select a time at which modification messages may be sent without
being rejected by an electronic exchange. For example, in the illustration of Figure 4, the trading
device 104 may calculate a time 512 at which a modification message MM may be sent without

being rejected at the electronic exchange 108. This calculation is based on the time 510 at which
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the electronic exchange 108 will begin accepting modification messages and a modification
message transmission time 514, The modification message transmission time 514 is the
modification message transmission time is an amount time needed for the modification message
to travel from the trading device 104 to the electronic exchange 108. The modification message
transmission fime 514 may be calculated, estimated, or otherwise determined using
communication analytics that determine transmission times through networks. To determine the
time value of time 512, the trading device 104 subtracts the modification message transmission

time 514 from the time 510 (c.g., 512 =510 - 514).

{0071} Accordingly, starting at fime 512, the trading device 104 may send a modification
message MM1 to the clectronic exchange 108 without the modification message MM being
rejected. Of course, the modification message MM1 does not need to be sent right at time 512.
Instead, the modification message MM 1 may also be sent a any time after time 512. Sending the
modification message MM at or after time 512 will ensure that the modification message MM 1
is not rejected for attempting to modify a trade order prior to the expiration of a required period

of time in the market.

[0072] Before illustrating & few other examples, it is worth noting that the trading device, when
determining all or some of the time values, may add additional time to all or some of the time
values. For example, additional time may be added fo the trade order fransmission time 506, the
modification message transmission time 514, and/or the requirement value 508 to further ensure
that the modification message MM]1 is not rejected at the clectronic cxchange. The added period
of time may be used to account for unexpected speed through a network or unexpected

processing speed at the electronic exchange, for example.

[00,73) Figures 6 and 7 illustrate additional examples of determining a time at which a
modification message may be sent to an electronic exchange without the modification message
being rejected. The examples shown in Figures 6 and 7 use an acknowledgment message o
determine the time at which the modification message can be seat. In Figure 6, the trading device
uses an order book entry time value (e.g., the time at which a trade order is placed in the order

book)} included in the acknowledgment message to determine when a trade order is modifiable.
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In Figure 7, transmission time of the acknowledgment message is used to determine when a trade

order is modifiable.

[0074] In an embodiment, as shown in Figure 6, the electronic exchange 108 may send the actual
tire 602 at which a trade order may be modified. The electronic exchange 108 may determine
the value for time 602 using the order entry time vaiue 604 and the requirement value 606, for
example, An order entry time value is a time at which a trade order is placed in the order book.
Te determine the value for time 602, the electronic exchange 108 may add together the order
entry time value 604 and the requirement value 606 (.., 602 = 604 + 606). In this example, the
time 602 is sent in an acknowledgment message Ackl that acknowledges or confirms the receipt
of the trade order message TOM 1. However, in other emi’)o‘déments, the time 602 may be sent in

other types of messages.

[0075] In another embodiment, instead of sending the time 602 at which a trade order may be
modified, the electronic ¢xchange 108 may send the order entry time value 604 and the time
period 606, for examptle, at the same or different times. The trading device 104 may usc these

values to determine the time 602.

[0076] Once the trading device 104 has received the time 602, the trading device 104 may
determine the time 608 at which a modification message MM 1 may be sent without the
modification message MM being rejection. Similar to the embodiment described above for
Figure 4, this determination is based on the time 602 and the modification message transmission
time 610. In particular, the time 608 may be determined by subtracting the modification message
transmission time 610 from the time 602 {(e.g., 608 = 602 - 610).

[8977] In an embodiment, as shown in Figure 7, a time stamp may be used to obtain the time at
which a modification message will be accepted. The electronic exchange 108 may time stamp
the acknowledgment message Ackl at a time 702 when transmitted to the trading device 104,
The time stamp 702 may be used to estimate the order entry fime value. For exampie, the time
stamp 702 may be used as the order entry time value because there may be a small (or zero)
delay between the time at which the trade order is placed in order book and the time the

acknowledgment message Ackl is sent to the trading device 104. The trading device 104 may
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determine the time 704 at which a moedification message MM1 may be received at the electronic
exchange 108 wsing the time stamp 702 and the requirement value 706, For example, the

requirement value 706 may be added to the time stamp 702 to obtain the time 704.

[8078] In another embodiment, the acknowledgment Ack 1 does not include a time stamp. The
trading device 104 may estimate or use network analytics to calculate the transmission time 708
of the acknowledgment message Ackl. To obtain the time 702 at which the acknowledgment
message Ackl was sent from the electronic exchange 108, the trading device 104 may subtract
the acknowledgment transmission time 708 from the acknowledgment receipt time 710. The
acknowiledgment receipt time 710 is the time at which the acknowledgment message Ackl is
received at the trading device 104, As discussed above, the time 702 may be used as the order

entry time value.

{0679} In some embodiments, the modification message may be submitted prior to the expiration
of the time period, but within a known, measured, or estimated time for transmission of the
modification message to the electronic exchange. Accordingly, a modification message for
modifying a working order is not rejected by the electronic exchange as a result of being

received before the predetermined period of time expires.

[0680] Various embodiments described herein may include any of an apparatus, a method, a
system, a computer program, and an article of manufacture embodied as a computer readable
medium. By way of iilustration, the computer readable medium may include volatile and non-
volatile storage media, such as random access memory, read-only memory, flash memory,
magnetic tape, disk, optical media, any combination thereof, or any now know or later developed
tangible data storage device, The embodiments may be resident at the trading device 104 or some

other computer device, such as a remote scrver,



(38) JP 2015-133118 A 2015.7.23

W 2012/135336 PCT/US2012/030935
21

CLAIMS

L. A method comprising:

determining, using a computing device, when a trade order can be modified based on a
period of time that the trade order is required to remain in a market, wherein the trade order is a
request to buy or sell a tradeable object that is listed at the electronic exchange; and

sending, by the computing device, & modification message to the electronic exchange
such that the clectronic exchange receives the modification message at or shortly after an
expiration of the period of time, wherein the modification message includes a modification order

that modifies the trade order,

(57) Abstract: The present embodiments relate to intelligently throttling a modification message based on a period of time that a
trade order is required to remain in a market. In an embodiment, intelligently throtifing a modification message includes intelligently
selecting a transmission time of a modification message based on a period of time that a trade order is required to remain in a market.
The modification message is transmitted at the selected time to ensure that the modification order is received at an electronic ex -
change at or shortly after, but not before, the period of time has expired. As a resnit, the modification order is accepted (e.g,, not re-
jected) by the elecronic exchange. The modification order does not need to be resent te the electronic exchange.
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