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TRADE ENGINE PROCESSING OF MASS QUOTE 
MESSAGES AND RESULTING PRODUCTION OF 

MARKET DATA 

0001. The present application claims priority to U.S. 
provisional patent application Ser. No. 60/517,491, filed 
Nov. 5, 2003, the entire disclosure of which is hereby 
incorporated by reference. 

FIELD OF THE INVENTION 

0002 Aspects of the present invention relate to the pro 
cessing of mass quote messages that include a plurality of 
orders. More Specifically, aspects of the present invention 
provide Systems and methods for processing mass quote 
messages and distributing market data. 

BACKGROUND 

0.003 Current financial instrument trading systems allow 
traders to combine orders for a group of financial instru 
ments into a single order called a mass quote message. For 
example, a trader may use a mass quote message when 
transmitting orders for a group of related option contracts, 
Such as an option Series belonging to one option class. With 
conventional trade engines, each individual order is pro 
cessed separately and results in the creation of market data. 
The market data produced for each trade is then distributed 
to traders and other entities. 

0004 AS the number of orders and traders increases, the 
distribution of market data messages can Strain computer 
Systems and networks that are used to transmit Such mes 
Sages. The processing of numerous market data messages 
and associated overhead consumes bandwidth and proceSS 
ing time. 
0005 Therefore, there is a need in the art for improved 
Systems and methods for processing mass quote messages 
and producing and distributing market data messages. 

SUMMARY OF THE INVENTION 

0006 The present invention overcomes at least some of 
the problems and limitations of the prior art by providing 
Systems and methods for processing mass quote messages 
and producing a single market data message. The orders 
within a mass quote message are processed and result in the 
production of market data. The market data is Stored in one 
or more market data message buffers. The contents of the 
market data message buffer(s) is transmitted as a single 
market data message. In Some embodiment of the invention 
the mass quote message includes orderS Spread acroSS dif 
ferent order books. The mass quote messages may be 
formatted in accordance with one or more of the formats 
described in U.S. provisional patent application Ser. No. 
60/517,491. 
0007. In various embodiments, aspects of the present 
invention can be partially or wholly implemented on a 
computer-readable medium, for example, by Storing com 
puter-executable instructions or modules, or by utilizing 
computer-readable data Structures. 
0008 Of course, the methods and systems disclosed 
herein may also include other additional elements, Steps, 
computer-executable instructions, or computer-readable 
data Structures. 
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0009. The details of these and other embodiments of the 
present invention are Set forth in the accompanying draw 
ings and the description below. Other features and advan 
tages of the invention will be apparent from the description 
and drawings, and from the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010. The present invention may take physical form in 
certain parts and Steps, embodiments of which will be 
described in detail in the following description and illus 
trated in the accompanying drawings that form a part hereof, 
wherein: 

0011 FIG. 1 shows a computer network system that may 
be used to implement aspects of the present invention; 
0012 FIG. 2 illustrates a system for processing mass 
quote messages and a distributing corresponding market 
data in accordance with an embodiment of the invention; 
0013 FIG. 3 illustrates a computer implemented method 
for processing mass quote messages in accordance with an 
embodiment of the invention; and 
0014 FIG. 4 illustrates a computer implemented method 
of processing mass quote message that includes creating a 
market data message buffer, in accordance with an embodi 
ment of the invention. 

DETAILED DESCRIPTION 

0015 Exemplary Operating Environment 
0016 Aspects of the present invention are preferably 
implemented with computer devices and computer networks 
that allow users to exchange trading information. An exem 
plary trading network environment for implementing trading 
systems and methods is shown in FIG. 1. An exchange 
computer system 100 receives orders and transmits market 
data related to orders and trades to users. Exchange com 
puter system 100 may be implemented with one or more 
mainframe, desktop or other computers. A user database 102 
includes information identifying traders and other users of 
eXchange computer System 100. Data may include user 
names and passwords. An account data module 104 may 
process account information that may be used during trades. 
A match engine module 106 is included to match bid and 
offer prices. Match engine module 106 may be implemented 
with Software that executes one or more algorithms for 
matching bids and offers. A trade database 108 may be 
included to Store information identifying trades and descrip 
tions of trades. In particular, a trade database may store 
information identifying the time that a trade took place and 
the contract price. An order book module 110 may be 
included to compute or otherwise determine current bid and 
offer prices. A market data module 112 may be included to 
collect market data and prepare the data for transmission to 
users. A risk management module 134 may be included to 
compute and determine a user's risk utilization in relation to 
the user's defined risk thresholds. An order processing 
module 136 may be included to decompose delta based and 
bulk order types for processing by order book module 110 
and match engine module 106.) 
0017. The trading network environment shown in FIG. 1 
includes computer devices 114, 116,118, 120 and 122. Each 
computer device includes a central processor that controls 
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the overall operation of the computer and a System bus that 
connects the central processor to one or more conventional 
components, Such as a network card or modem. Each 
computer device may also include a variety of interface units 
and drives for reading and writing data or files. Depending 
on the type of computer device, a user can interact with the 
computer with a keyboard, pointing device, microphone, 
pen device or other input device. 
0.018 Computer device 114 is shown directly connected 
to exchange computer System 100. Exchange computer 
system 100 and computer device 114 may be connected via 
a T1 line, a common local area network (LAN) or other 
mechanism for connecting computer devices. Computer 
device 114 is shown connected to a radio 132. The user of 
radio 132 may be a trader or exchange employee. The radio 
user may transmit orders or other information to a user of 
computer device 114. The user of computer device 114 may 
then transmit the trade or other information to exchange 
computer system 100. 

0019 Computer devices 116 and 118 are coupled to a 
LAN 124. LAN 124 may have one or more of the well 
known LAN topologies and may use a variety of different 
protocols, such as Ethernet. Computers 116 and 118 may 
communicate with each other and other computers and 
devices connected to LAN 124. Computers and other 
devices may be connected to LAN 124 via twisted pair 
wires, coaxial cable, fiber optics or other media. Alterna 
tively, a wireless personal digital assistant device (PDA) 122 
may communicate with LAN 124 or the Internet 126 via 
radio waves. PDA 122 may also communicate with 
eXchange computer System 100 via a conventional wireleSS 
hub 128. As used herein, a PDA includes mobile telephones 
and other wireleSS devices that communicate with a network 
via radio waves. 

0020 FIG. 1 also shows LAN 124 connected to the 
Internet 126. LAN 124 may include a router to connect LAN 
124 to the Internet 126. Computer device 120 is shown 
connected directly to the Internet 126. The connection may 
be via a modem, DSL line, satellite dish or any other device 
for connecting a computer device to the Internet. 

0021 One or more market makers 130 may maintain a 
market by providing constant bid and offer prices for a 
derivative or Security to exchange computer System 100. 
Exchange computer System 100 may also exchange infor 
mation with other trade engines, Such as trade engine 138. 
One skilled in the art will appreciate that numerous addi 
tional computers and Systems may be coupled to exchange 
computer System 100. Such computers and Systems may 
include clearing, regulatory and fee Systems. 
0022. The operations of computer devices and systems 
shown in FIG. 1 may be controlled by computer-executable 
instructions Stored on computer-readable medium. For 
example, computer device 116 may include computer-ex 
ecutable instructions for receiving order information from a 
user and transmitting that order information to exchange 
computer System 100. In another example, computer device 
118 may include computer-executable instructions for 
receiving market data from exchange computer System 100 
and displaying that information to a user. 
0023. Of course, numerous additional servers, comput 
ers, handheld devices, personal digital assistants, telephones 
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and other devices may also be connected to exchange 
computer system 100. Moreover, one skilled in the art will 
appreciate that the topology shown in FIG. 1 is merely an 
example and that the components shown in FIG. 1 may be 
connected by numerous alternative topologies. 
0024 Mass Quote Message Processing and Market Data 
Dissemination 

0025 FIG. 2 illustrates a system for processing mass 
quote messages and a distributing corresponding market 
data in accordance with an embodiment of the invention. A 
mass quote message 202 contains a plurality of orders for 
financial instruments. The financial instruments may be 
derivative products. Derivative products may include 
options on futures contracts, futures contracts that are func 
tions of or related to other futures contracts, or other 
financial instruments that have their price related to or 
derived from an underlying product. In one embodiment of 
the invention, the orders are for options contracts that belong 
to a common option class. Orders may also be for baskets, 
quadrants, other combinations of financial instruments, etc. 
Mass quote message 202 may be received at an exchange. 
AS used herein, an exchange is a place or System that 
receives and executes orders. The orders in mass quote 
message 202 are delivered to appropriate order book objects 
204, 206 and 208. Each order book object may correspond 
to a particular financial instrument, Such as an option con 
tract and may track or maintain the order book for that 
financial instrument. The market data produced by each 
order may be delivered to a market data message buffer 210 
where market data for each order in mass quote message 202 
is compiled. When all of the market data has been received, 
the contents in market data message buffer 210 may be 
distributed to traders and others tracking market data. The 
transmission may be via the Internet 210 or other mecha 
nisms connecting traders to an exchange. 
0026 FIG. 3 illustrates a computer implemented method 
for processing mass quote messages in accordance with an 
embodiment of the invention. First, in step 302 a mass quote 
message is received. The mass quote message includes a 
plurality of orders for financial instruments and may be 
received at an exchange, match engine or any other location 
or device that processes orders for financial instruments. 
Next, in step 304 a thread iterates through the mass quote 
message and passes orders to corresponding order book 
objects. Step 304 may include sequentially reading all of the 
orders within the message and passing the orders to corre 
sponding order book objects. 
0027 Order book objects process orders and generate 
market data messages in Step 306. The processing of orders 
and generation of market data messages may utilize con 
ventional methods known to those of skill in the art. Each of 
the market data messages may be stored in a market data 
message buffer in step 308. The use of a market data 
message buffer facilitates compiling market data messages 
So that Such messages can be distributed together in a Single 
message. Finally, when market data has been received for all 
orders in the mass quote message, the contents in the market 
data message buffer is transmitted in step 310. Step 310 may 
include transmitting a market data message acroSS one or 
computer, audio, Video or data networkS. 
0028. There are a number of alternative methods for 
determining when a market data message buffer has received 
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market data for all of the orders in a mass quote message. An 
input thread may determine how many orders are within a 
mass quote message and pass this number to the market data 
message buffer. Mass quote messages may also contain a 
fixed number of orderS Such that the market data message 
buffer only needs to count individual market messages. In 
another alternative embodiment, the last order within a mass 
quote message may include a flag or code that Signifies to the 
market data message buffer or other module that the order is 
the last order. In yet another embodiment of the invention, 
order book objects may transmit a code to the market data 
message buffer when each one is done processing the orders 
that they have received. When the market data message 
buffer receives a code from each order book object, the 
buffer knows that it has received market data for each of the 
orders in the mass quote message. Each order book object 
may utilize its own thread for processing orders. 
0029 Aspects of the invention may also use fixed, single 
and multiple market data message buffers. For example, 
each order book object may transmit market data messages 
to a unique market data message buffer. FIG. 4 illustrates a 
computer implemented method of processing mass quote 
message that includes creating a market data message buffer, 
in accordance with an embodiment of the invention. A mass 
quote message is received in Step 402. Next, in Step 404, a 
market data message buffer is created. Step 404 may include 
determining the required size of the buffer and Selecting a 
buffer from a pool of available buffers or allocating memory 
for the buffer. In an alternative embodiment, step 404 may 
include creating a plurality of market data message buffers, 
Such that each order book object that is used to proceSS 
orderS has access to a unique market data message buffer. Of 
course, two or more order book objects may also share a 
market data message buffer. 
0030) Next, in step 406 the plurality of orders included 
within the mass quote message are processed by order book 
objects. Step 406 may include generating market data mes 
Sages for each of the orders with the mass quote message. 
Each of the market data messages may be Stored in a market 
data message buffer in step 408. 
0031. In step 410 it is determined whether the market 
data message buffer contains market data for all of the 
plurality of orders. Step 410 may be performed by using one 
or more of the processes described above. When all market 
data has not been received, orders are the processing of 
orders continues in step 412. When all market data has been 
received, a single market data message containing the mar 
ket data Stored in the market data buffer is transmitted in Step 
414. 

0032. In embodiments that use multiple market data 
message buffers, the contents of the bufferS may be trans 
mitted as a Single market data message after all of the orders 
have been processed. 

0033. The embodiments described above utilize a mass 
quote message. In alternative embodiments individual 
orders may be processed and produce market data that is 
compiled into a single market data message. A variety of 
criteria may be used to group orders that produce market 
data that is ultimately compiled into a Single market data 
message. For example, orders received within a predeter 
mined time period or orders for Similar financial instruments 
received within a predetermined time period may be 
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grouped together Such that the resulting market data is 
transmitted within a Single market data message. 
0034. The embodiments described above also transmit a 
Single market data message after all orders have been 
processed. In alternative embodiments of the invention a 
market data message may be transmitted before all of the 
orders are processed. For example, the message may be 
transmitted at a predetermined time after receiving market 
data from the first order. This allows market data to be 
distributed even when the processing of one or more orders 
takes an undue length of time. After a first market data 
message is transmitted, Subsequent market data messages 
may be transmitted upon receipt of additional market data. 
0035. The present invention has been described in terms 
of preferred and exemplary embodiments thereof. Numerous 
other embodiments, modifications and variations within the 
Scope and Spirit of the invention will occur to perSons of 
ordinary skill in the art from a review of this disclosure. For 
example, aspects of the invention may be used to process 
and communicate data other than market data. 

We claim: 
1. A computer-readable medium containing computer 

executable instructions for performing the Steps comprising: 
(a) receiving a mass quote message containing a plurality 

of orders for financial instruments, 
(b) parsing the mass quotes message and transmitting the 

plurality of orders to order book objects; 
(c) processing the plurality of orders at the order book 

objects, 

(d) generating market data for each of the plurality of 
orders, 

(e) storing the market data in at least one market data 
message buffer; and 

(f) transmitting a single market data message containing 
the market data Stored in the at least one market data 
message buffer. 

2. The computer-readable medium of claim 1, wherein the 
plurality of orders comprises orders for option contracts 
belonging to an option class. 

3. The computer-readable medium of claim 2, wherein the 
order book objects correspond to option contracts within an 
option class. 

4. The computer-readable medium of claim 1, wherein the 
plurality of orders comprise a basket. 

5. A computer implemented method of processing orders 
for financial instruments, the method comprising: 

(a) receiving a mass quote message containing orders for 
a plurality of financial instruments, 

(b) Selecting an order; 
(c) processing the order Selected in (b); 
(d) Storing in a buffer market data resulting from (c); 
(e) repeating (b)-(d) for remaining ones of the plurality of 

orders, and 
(f) transmitting a single market data message containing 

the market data stored in the buffer. 
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6. The method of claim 5, wherein (b) comprises selecting 
the first order in the plurality of derivative product orders 
that has not been processed. 

7. The method of claim 5, wherein (f) comprises trans 
mitting the Single market data message from an exchange to 
a plurality of market participants. 

8. The method of claim 5, wherein the plurality of 
financial instruments comprise option contracts having a 
plurality of Strike prices. 

9. The method of claim 8, wherein the plurality of 
financial instruments comprise call and put contracts. 

10. The method of claim 5, wherein the plurality of 
financial instruments comprise a basket. 

11. A computer implemented method of processing orders 
for financial instruments, the method comprising: 

(a) receiving a mass quote message containing a plurality 
of orders for a plurality of financial instruments, 

(b) creating a market data message buffer; 
(c) processing the plurality of orders; 
(d) storing in the market data message buffer market data 

resulting from (c); 
(e) determining when the market data message buffer 

contains market data for all of the plurality of orders, 
and 

(f) when the market data message buffer contains market 
data for all of the plurality of orders, transmitting a 
Single market data message containing the market data 
Stored in the market data message buffer. 

12. The method of claim 11, wherein (e) comprises 
counting instances of market data received at the market 
data message buffer. 

13. The method of claim 11, wherein (e) determining 
when market data is received that corresponds to the last of 
the plurality of orders. 

14. The method of claim 13, wherein (e) comprises 
identifying a code that is attached to the last order in the 
plurality of orders. 

15. The method of claim 11, wherein (f) comprises 
transmitting the Single market data message from an 
eXchange to a plurality of market participants. 

16. The method of claim 11, wherein the plurality of 
financial instruments comprise option contracts having a 
plurality of Strike prices. 
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17. The method of claim 11, wherein the plurality of 
financial instruments comprise call and put contracts. 

18. The method of claim 11, wherein (c) comprises 
processing the orders with a plurality of threads. 

19. The method of claim 11, wherein the plurality of 
financial instruments comprise a basket. 

20. A computer implemented method of processing orders 
for financial instruments, the method comprising: 

(a) receiving a mass quote message containing a plurality 
of orders for a plurality of financial instruments, 
wherein the orders are arranged Sequentially from a 
first order to a last order; 

(b) processing the plurality of orders; 
(c) Storing in a market data message buffer market data 

resulting from (b); 
(d) determining when the market data message buffer 

contains market data corresponding to the last order; 
and 

(e) when the market data message buffer contains market 
data corresponding to the last order, transmitting a 
Single market data message containing the market data 
Stored in the market data message buffer. 

21. The method of claim 20, further including: 
(f) after the single market data message is transmitted, 

transmitting market data messages as additional market 
data is received. 

22. The method of claim 20, wherein (d) comprises 
identifying a code that is attached to the last order. 

23. The method of claim 20, wherein (e) comprises 
transmitting the Single market data message from an 
eXchange to a plurality of market participants. 

24. The method of claim 20, wherein the plurality of 
financial instruments comprise option contracts having a 
plurality of Strike prices. 

25. The method of claim 20, wherein the plurality of 
financial instruments comprise call and put contracts. 

26. The method of claim 20, wherein (b) comprises 
processing the orders with a plurality of threads. 

27. The method of claim 20, wherein the plurality of 
financial instruments comprise a basket. 
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