- 1 - A METHOD OF TRANSM TTI NG DATA I N A CENTRAL TRADI NG SYSTEM 5 TECHNI CAL
FI ELD The present invention relates to a nethod and a device for
transmtting data in a 10 conputerized central trading system BACKGROUND
Today it is very conmon that information is sent over conputer networks.
The anount of information being sent ik-rapidly increasing due to the
advances in technol ogy, nmaking it 15 possible to send and handl e nore

i nformation at hi gher speed conpared to before. Furthernore, new
applications demands a hi gher amount of information conpared to before. An
exanpl e of conputer systens wherein data transm ssion is one of the nost
essential 20parts is electronic trading systens. Today, electronic trading
of securities, derivatives, commpdities and other financial instrunents

i nvol ves | arge anount of order transactions transmtted to and fromusers
of the electronic trading system Furthernore the users connected to a
central i 2e METHOROFITBANSMERTENGRATAJN A ENT Ra\du TRADBWGISMSIEM i n t he
access to the system In sone cases it may not be enough to only boost the
performance in 25 the central system by for exanple updating the hardware,
in order to get rid of a bottleneck or other |atency problemin the system
Mor eover, sone electronic trading systens allow different types of users to
access {hepgaiuehgnrerey exanmple a fixed income market inplenented in an

el ectronic trading system 30 can be configured to allow both primary users
and secThelpreyent seesti¢rorelatesde aimethédamsbadevice for transmitting data in a

10 computerized central trading system.

BACKGROUND

Today it is very common that information is sent over computer networks. The amount of

information being sent is rapidly increasing due to the advances in technology, making it
15  possible to send and handle more information at higher speed compared to before.

Furthermore, new applications demands a higher amount of information compared to

before.

An example of computer systems wherein data transmission is one of the most essential
20  parts is electronic trading systems. Today, electronic trading of securities, derivatives,

. commuodities and other financial instruments involves large amount of order transactions
transmitted to and from users of the electronic trading system. Furthermore the users
connected to a centralized automated electronic trading system require low latency in the
access to the system. In some cases it may not be enough to only boost the performance in

25  the central system by for example updating the hardware, in order to get rid of a bottleneck

or other latency problem in the system.

Moreover, some electronic trading systems allow different types of users to access the
system. For example a fixed income market implemented in an electronic trading system

30  can be configured to allow both primary users and secondary users to trade in the same



- 2 - instrunents. The electronic trading systemcan for exanple be
configured to let a primary user trade at the true trading price whereas a
secondary user is charged an extra fee when using the system The fee can
typically be charged by addi ng an anbunt such as a lick when trading in the
system It is also common that the secbndary users are hindered from seeing
5the real prices in the market. Instead the price displayed is the price

i ncluding the additional charge. The extra fee that will be charged to a
secondary user will then be applied to each price distributed fromthe

market. Below is an exanple: 10 The el ectronic tradi ng system has three
different types of firns. acting in the syste Pri nar custorrer
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Bid size Bid Ofer Ofer size
charge. The extra fee that will be charged to a secondary user will then be applied to each

price distributed from the market.

Below is an example:
10  The electronic trading system has three different types of firms acting in the system.
¢ Firm P_A — Primary customer A, users from this firm will be allowed to see the real
prices in the market.
e Firm S B: Secondary firm B, users from this firm will not be allowed to the see the
real market, They will instead see prices with an additional spread of 1 price tick.
15 ¢ Firm S_C: Secondary firm C, users from this firm will not be allowed to the see the

real market. They will instead see prices with an additional spread of 2 price ticks.
Security Y is traded with a price tick step size of 0.5.

20  The real market prices are:

Bid size | Bid Offer Offer
size

3 100.0 | 101.0 5

2 100.0 | 101.5 7

10 99.5 102.0 2

This will be the price picture displayed to users connected to customer P_A.




3 100.0 101.0 5 2 100.0 101.5 7 10 99.5 102.0 2 This will be the price
pi cture displayed to users connected to custoner P A - 3 -
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Based on the extra fee configuration the following view of the market for should be

displayed to:

Customer S_B: — Additional Spread =1 pt =+/- 0.5:
B.size | Bid | Offer | O.size
3 99.5 | 1015 5
2 99.5 | 102.0 |7
10 99.0 | 102.5 |2

Customer S_C: — Additional Spread =2 pt =+/- 1.0:
B.size | Bid | Offer | O.size
3 99.0 {102.0 |5
2 99.0 | 1025 |7
10 98.5 | 103.0 |2

The additional, off-set, spread values should have an effect on both pre-trade prices and
post-trade prices. The price information is a very common field in a trading Application
10 Program Interface (API) and it exists in most of the messages going in and out from the

electronic trading system.

‘When generating and distributing the different orderbooks as shown above to the respective
users a separate message to each type of firm must be generated. In the example above this
15  would mean that the central system would need to generate 3 separate message flows, one

for each firm.

Three separate messages are sent out from the system; one unique message for each type of
user.

20



Based on the extra fee configuration the follow ng view of the market for
shoul d be displayed to: Custoner S B: - Additional Spread = 1 pt = +1- 0.5:

B.size Bid Ofer 0.size 3 99.5 101.55 2 99.5 102.0 7 10 99.0

10

15

20

25
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A typical trading system distributes a lot of different messages containing price information
of some kind. With the solution described above it would mean that every message would
need to be generated and distributed in three different ways which would have a major
impact on both system performance and bandwidth impact on the network. Furthermore

every customer type added to the system will add additional load to the system.

It would therefore be preferable to find a solution that requires less messages going out from

the system regardless of the number of user types.

Hence, there exist a need for a method and a system that is able to accommodate for
different orderbook interfaces for different types of users and at the same time reduce or

climinate the need for use of additional bandwidth resources.

The invention will significantly reduce the amount of data needed to be transmitted from the
central system when the central system is connected to users that are trading using different

offset spread values.

SUMMARY
It is an object of the present invention to overcome or at least reduce some of the problems

associated with transmission of messages in an electronic trading system as set out above.

This object and others are obtained by the method and system as set out in the appended
claims. Thus, one single type of message that is distributed to all users connected to the

system regardless of the type of user.

A message is then processed by the user in response to a setting in the central system. In
particular the message is processed in response to a setting corresponding to the pricing for

the user.



102.5 2 5 Custoner S C - Additional Spread =2 pt = +1- 1.0: B.size Bid
Ofer 0.size 3 99.0 102.0 5 2 99.0 102.5
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In accordance with one embodiment a computerized trading system configured to receive
buy and sell trade orders in financial instruments traded in the central trading system from
user terminals connected to the central trading system is provided. The user terminals are of
at least two types trading in the central system at different off-set spread values and the
5  central trading system further being configured to transmit price information to the at least

two types of user terminals. The central system is then configured to transmit price
information to the at least two types of user terminals, wherein the central system is
configured to transmit a price information message to the at 1east two types of user terminals
in one message being the same for the at least two types of user terminals single message

10  and where the user terminals are configured to display the price information in said price
information message including said different off-set spread values. Hereby a reduced
number of messages needs to be transmitted in that the user terminals are enabled to convert

the single message stream to the correct price information valid for each particular user.

15 In accordance with one embodiment the system can be configured to transmit post trade
messages transmitted from the central system to the individual users as one message per

matched trade order.

In accordance with one embodiment the central system can be configured to provide a
20  parameter corresponding to an additional spread value configured for a particular user of the

central system exchange.

In accordance with one embodiment the central system can configured o provide the
parameter corresponding to an additional spread value upon creation of a session between

25  the user and the central system.

In accordance with one embodiment a user terminal configured to transmit buy and sell
trade orders in financial instruments traded in a central trading system is provided. The user

terminal being further configured to display price information received from the central



7 10 98.5 103.0 2 The additional, off-set, spread val ues should have an
effect on both pre-trade prices and post-trade prices. The price
information is a very conmon field in a trading Application 10 Program
Interface (API) and it exists in nost of the nmessages going in and out from
the electronic trading system Wen ge&nerating and distributing the

di fferent orderbooks as shown above to the respective users a separate
nmessage to each type of firmnmust be generated. In the exanple above this
15 woul d nean that the central system would need to generate 3 separate
nmessage flows, one for each firm Three separate nessages are sent out from

the system e uni que ssage for each type. of. user. - 4 - typi cal
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5  spread value from the central trading system. In accordance with one embodiment the
additional spread value is received upon creation of a session between the user and the

central system.

In accordance with one embodiment a reference data model is used in the central system
10  enabling the exchange to configure a parameter corresponding to an Additional Spread
value for each customer in the system. In accordance with one embodiment the parameter

can also be set differently for different financial instruments traded in the central system.

The invention also extends to methods for operating the computer system and user terminals
15  in accordance with the above. The invention also extends to computer program product
enabling a computer to execute the method of operating the computer system and user

terminals in accordance with the invention.

The settings in the central system can be distributed to the user upon creation of a session

20  between the user and the central system.

BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will now be described in more detail by way of non-limiting
examples and with reference to the accompanying drawings, in which:
25
- Fig. 1 is a view illustrating an exemplary computerized trading system, and
- Fig. 2 is a flow chart illustrating some procedural steps performed in accordance with a

first embodiment.



5 every custoner type added to the systemw || add additional |oad to the
system It would therefore be preferable to find a solution that requires

| ess messages going out fromthe systemregardl ess of the nunber of user
types. 10 Hence, there exist a need for a nethod and a systemthat is able
to accommopdate for different orderbookiinterfaces for different types of
users and at the sane tinme reduce or elimnate the need for use of
addi ti onal bandwi dth resources. The invention will significantly reduce
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messagetype thatraliewetpr theartderde destored in the orderbook. The orderbook information can
for example be stored in a common database 107 accessible by several modules of the
central system.
20
When an order is received by the central system, the system is configured to disseminate the
new information to all users. The dissemination of information is performed by an
information dissemination module 109 comprising a mernory storing suitable software
which can be executed using a processor associated with the information dissemination
25  module 109. The information dissemination module can also be connected to the common
database 107 for receiving information therefrom and to the market place server 105 for
receiving information therefrom too. For example, the information dissemination module

can receive orderbook information from the common data base and information relating to

matched orders from the market place server. As is explained above in some scenarios not



In accordance with one enbodi nent the central system can be configured to
provide a 20 paraneter corresponding to an additional spread val ue
configured for a particular user of the central system exchange. In
accordance with one enbodi nent the central system can configured to provide
t he paraneter corresponding to an addi8- onal spread val ue upon creation of
a session between 25 the user and the central system |In accordance wth
one enbodi nent a user terminal configured to transmt buy and sell trade
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matched trade orders to the central system. In one embodiment the post trade messages

15  transmitted from the central system to the individual users are sent as individual messages,
i.e. one message per matched trade order. The post trade message can then be sent including
all fees and spread offset values and there is no need for the user to further process the

information to generate the price of the matched trade order.

20  The user terminal 103 can typically comprise a gateway 113 forming the
transmitting/receiving interface via which trade orders are transmitted to the central system
101 and Ihessages such as pre-trade and post trade messages are received from the central
system. In addition the user can comprise an API application 115 that is configured to
automatically re-calculate the information received from the central system to accurately

25  reflect prices including the correct spread value using a processor of the user terminal 103.

In Fig. 2 a flow chart illustrating some procedural steps performed when disseminating data
from the central system 101 is shown. First in a step 201, the user terminal 103 provides an

Application Program Interface (API) query that will be used by the user application at login



25 - Fig. 1 is aviewillustrating an exenplary conputerized tradi ng
system and - Fig. 2 is a flowchart illustrating sone procedural steps
performed in accordance with a first enbodinent. - 7 - DETAILED
DESCRIPTION In Fig.1 a view illustrating an exenplary conputerized trading
system 100 is depicted. The system 10® conprises a central system 101
connected to a nunber of user termnals / user sites 103. In Fig. 1 only
one user termnal 103 is depicted but it is understood that nmany, 5
typically a | arge nunber of user termnals are connected to the centra
system 101. The central system 101 is configured to automatically match
trading orders received fromthe users and to output the result as a deal
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need to apply an offset spread value to correctly display the trading price at which that

particular user trades in the central system.

20  Using the method and system as described herein will enable the system to only distribute a
single message stream. This will be an efficient solution from a performance and bandwidth
perspective. No duplicated price messages will be needed. Secondary customers will be
allowed to subscribe to the same messages as the primary clients. However, before a
distributed price is presented to an end user it will, depending on the type of end user, be

25  modified by the user application. The modification can differ depending on what type of
price message that is received by the application and how the instrument is traded. In
accordance with one embodiment Post-trade messages are handled differently than pre-trade
messages. Thus, in one embodiment post trade messages transmitted from the central

system to the individual users are sent as individual messages, i.e. one message per matched



- 8 - all users trade at the sanme price. Instead sone users nmay trade at a
spread val ue offset. The information di ssem nation nodule 109 is configured
to transmit information to the user termnals 103 without any spread val ue
offset. Instead the user term nal s/user sites are configured to
automatically re-cal culate the informgpi-on received fromthe central system
to 5 accurately reflect prices including the correct spread value. This can
be inplenmented in various ways as will be described bel ow. The central
system 101 can al so conprise a deal capture nodule 111. The deal capture
nodul e can typically conprise a nmenory storing suitable software which can

be executed using a processor associated wth the deal capture podule 111.
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differe S set 0O arameters can

be ff oviigdedefolde HVhRd A samnb iledenaal sisteln vihee APL &osteplOWhapplyert hese
spread val ues received for the central systemto nodify puhlished, prices

bef or e génsyatesran ailerdp bp s@nunitied do theceptmalFystemetheugerayill specify 3 pdeq that

corresponds to the prices that he sees on the screen. This value is then modified in the user

terminal based on the offset spread value before they are specified in the order transaction.
The logic specified above can then be applied in a reverse mode.

25
The invention as described herein can advantageously be implemented using computer
program software stored on a memory and loadable into a computer so that when the
computer executes the program segments of the software the computer is caused to execute

the method steps as described above.



10 a trader trading in the central systemw || see the prices he wll trade

on including the additional spread value. The central systemw || then only
need to distribute real narket prices in the APl and there is no need to
duplicate nessages over the API. In a second enbodinment a nodified price is

distributed via the API. Al frontendg,- ncluding 15 the primary users, are
forced to apply the configured spread before it is presented on the screen.
In such a scenario the real price is not transmtted over the API. I|nstead
all users need to apply an offset spread value to correctly display the
trading price at which that particular user trades in the central system
20 Using the nmethod and system as described herein will enable the system
to only distribute a single nessage stream This will be an efficient

sol uti -f i e i i d price
nessagggﬁﬁéﬁﬁhﬁgﬂﬁééggggﬁgg%gﬁz%?%ﬁg%%#%g@?%ga?%%hgzﬁgFggﬁggﬁ%gﬁggﬁscribe
t 0 t he dwhBcades salgeisammittdiefr@nitinacantral systehswheédothe cemtral lspdtemes eondiested i but ed
price is presented to an_qu ser |t wll ependi ng on the type of end
user, U users Hhiars tealupg using 1@%@’“8 3tisRerd BHUSThe nodi fication can differ
depgndi ng on what type of price nessage that is received by the application
and "how the instrument is traded. In accordance with one enbodi nent
Post-trade nessages are handled differently than pre-trade nmessages. Thus,
in one enbodi ment post trade nessages transmtted fromthe central system
to the individual users are sent as individual nessages, i.e. one nessage
per matched - 10 - trade order. The post trade nessage can then be sent
including all fees and spread offset values and there is no need for the
user to further process the information to generate the price of the

mat ched trade order. Bel ow an exenplary setting is described in nore
detail. 5 Pre-trade nessages All pre-trade nessages contain information
about prices related to an order book side, i.e. a bid side or an offer
side. The user application nust therefore be coded to | ook on both the
price and the order book side to determ ne which value that shall be
presented in the Gaphical User Interface (GJ ). The instrunments ranking
type will also have an inpact on 10 this procedure. The user application
can be configured to performthe follow ng actions: For instrunents traded
on price with a first, non-inverted (normal), ranking: Add the spread
value to prices related to the offer side. Subtract the spread value from
prices related to the bid side.
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Claims

1. A central trading system, comprising:
at least one memory; and
at least one processor;
wherein the at least one memory is configured to store software for a market place
server module and for an information dissemination server module; and
wherein the at least one memory and at least one processor are configured to
perform operations that include:
communicating with a plurality of user terminals via a network, wherein
the user terminals include a first user terminal of a first type and a second user terminal of
a second type, wherein the second type and the first type are different, and wherein the
first user terminal is operated on behalf of a first user and the second user terminal is
operated on behalf of a second user;
receiving, from the user terminals and via the network, information
regarding orders for financial instruments;
storing the information regarding the orders for the financial instruments
in an order book database;
transmitting, via the network and to the first user terminal, information
that indicates a first offset value associated with a price of a financial instrument;
transmitting, via the network and to the second user terminal, information
that indicates a second offset value associated with the price of the financial instrument,
wherein the second offset value and the first offset value are different; and
transmitting, via the network, a single message to the first user terminal
and second user terminal, wherein the single message indicates a market price for the
financial instrument, and wherein:
the first offset value is usable by the first user terminal to modify
the market price for the financial instrument to obtain a first actual price offered to the
first user for the financial instrument; and
the second offset value is usable by the second user terminal to
modify the market price for the financial instrument to obtain a second actual price
offered to the second user for the financial instrument, wherein the second actual price
and the first actual price are different.

2. The central trading system according claim 1, wherein the operations further
include:

receiving, from the first user terminal, a query that requests the information that
indicates the first offset value; and

wherein the at least one memory and at least one processor are further configured
to perform the transmitting the information that indicates the first offset value to the first
user terminal in response to the query.
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3. The central trading system according to claim 2, wherein the query is
transmitted from the first user terminal when the first user logs in to a trading application
at the first user terminal.

4. The central trading system according to claim 1, wherein:

the market price for the financial instrument is an offer price; and

the first offset value is usable by the first user terminal to obtain the first actual
price via an addition of the first offset value to the market price.

5. The central trading system according to claim 1, wherein:

the market price for the financial instrument is a bid price; and

the first offset value is usable by the first user terminal to obtain the first actual
price via a subtraction of the first offset value from the market price.

6. A method, comprising:
at a central trading system:
communicating with a plurality of user terminals via a network, wherein
the user terminals include a first user terminal of a first type and a second user terminal of a
second type;
receiving, from the terminals and via the network, information regarding
orders for financial instruments;
storing the information regarding the orders for the financial instruments
in an order book database;
transmitting, via the network and to the first user terminal, information
that indicates a first offset value; and
transmitting, via the network and to the second user terminal, information
that indicates a second offset value; and
transmitting, via the network, a single message to the first user terminal
and second user terminal, wherein the single message indicates a market price for a
financial instrument, and the single message does not include the first offset value or the
second offset value;
at the first user terminal:
modifying the market price for the financial instrument using the first
offset value to obtain a first actual price offered for the financial instrument; and
at the second user terminal:
modifying the market price for the financial instrument using the second
offset value to obtain a second actual price offered for the financial instrument.

7. The method according to claim 6, further comprising:
at the first user terminal:
transmitting a query to the central trading system, the query indicate a
request for the information that indicates the first offset value.
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8. The method according to claim 7, wherein the transmitting the query to the
central trading system is performed at the first user terminal in response to a user of the
first user terminal logging in to a trading application at the first user terminal.

9. The method according to claim 6, wherein

the market price for the financial instrument is an offer price; and

the modifying the market price for the financial instrument using the first offset
value to obtain the first actual price includes the first user terminal adding the first offset
value to the market price.

10. The method according to claim 6, wherein:

the market price for the financial instrument is a bid price; and

the modifying the market price for the financial instrument using the first offset
value to obtain the first actual price includes the first user terminal subtracting the first
offset value from the market price.

11. A method, comprising:
at a central trading system:
communicating with a plurality of user terminals via a network, wherein
the user terminals include a first user terminal and a second user terminal;
transmitting, via the network and to the first user terminal, information
that indicates a first offset value; and
transmitting, via the network and to the second user terminal, information
that indicates a second offset value; and
transmitting, via the network, a message to the first user terminal and
second user terminal, wherein the message indicates a market price for a financial
instrument, wherein the message does not include the first offset value or the second
offset value, and wherein:
the first offset value is usable by the first user terminal to adjust the
market price for the financial instrument to obtain a first actual price offered for the
financial instrument; and
the second offset value is usable by the second user terminal to
adjust the market price for the financial instrument to obtain a second actual price offered
for the financial instrument.

12. The method according to claim 11, further comprising:
receiving, from the first user terminal, a query that requests the
information that indicates the first offset value;
wherein the transmitting the information that indicates the first offset
value to the first user terminal is performed in response to the query.

13. The method according to claim 12, wherein the query is received from the
first user terminal when a first user logs in to a trading application at the first user terminal.
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14. The method according to claim 11, wherein:

the market price for the financial instrument is an offer price; and

the first offset value is usable by the first user terminal to obtain the first actual
price via an addition of the first offset value to the market price.

15. The method according to claim 11, wherein:

the market price for the financial instrument is a bid price; and

the first offset value is usable by the first user terminal to obtain the first actual
price via a subtraction of the first offset value from the market price.

16. A method, comprising:
at a trading system:
transmitting, to a first user terminal, information that indicates a first
offset value; and
transmitting, to a second user terminal, information that indicates a second
offset value;
transmitting, via a message stream, a same message to the first user
terminal and second user terminal, wherein the same message indicates a published price
for a financial instrument, such that:
the first offset value is usable by the first user terminal to adjust the
published price for the financial instrument to obtain a first actual price offered for the
financial instrument; and
the second offset value is usable by the second user terminal to
adjust the published price for the financial instrument to obtain a second actual price
offered for the financial instrument.

17. The method according to claim 16, further comprising:

receiving, from the first user terminal, a query that requests the information that
indicates the first offset value;

wherein the transmitting the information that indicates the first offset value to the
first user terminal is performed in response to the query.

18. The method according to claim 17, wherein the query is received from the
first user terminal when a first user logs in to a trading application at the first user

terminal.

19. The method according to claim 16, wherein:

the published price for the financial instrument is an offer price; and

the first offset value is usable by the first user terminal to obtain the first actual
price via an addition of the first offset value to the published price.
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20. The method according to claim 16, wherein:

the published price for the financial instrument is a bid price; and

the first offset value is usable by the first user terminal to obtain the first actual
price via a subtraction of the first offset value from the published price.



