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Furthermore the users connected to such a centralised trading system typically wants to

have the information as soon as possible. In these cases it may not oniy be enough to

boost the performance in the central system by for example updating the hardware. In
30 order to get rid of a bottleneck or other latency probiem in the system additionai

techniques may have to be used.

Usually these bottlenecks end up between the user side and central system, since the

users have limited possibilities to update their connection to the central system. Thus the
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It is another object of the present invention to making data available to remote terminals.

25 Itis anather object of the present invention to provide a solution for adaptively distributing
data.

It is another object of the present invention to provide a sofution for distributing the data

based on an infrastructure load,

It is another object of the present invention to provide a salution for distributing the data

30 based on a system performance.
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Infrastructure relates to everything that supports the flow and processing of
- data/information in a computer system. It can be divided in to two groups; hardware
and software, Example of infrastructure hardware and software are the
interconnecting hardware (network), software, interfaces, protocols, front-end
30 computers, back-end computers, the connections between the devices, operating

systems, application programs and so forth.
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Furthermore the control module may comprise asorter for controll ng the content of

25 the data sets. The controlling of the content of data sets may aiso be based on an

input described above.

Even further the control module may comprise a ciassifier for controlling the type of
the data sets. The type of data set means that it can either be sent as incremental
changes such as deita changes, or as data elements of the subset. The type could also
30 be a snapshot of the subset. Which type to send depends on the specific situation
wherein the invention is to be used. For example it could be more bandwidth effective
to send a snapshot when using a hold-back timer, then it also easier for the system to



30 be a snapshot of the subset. Wich type to send
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In a third aspect of the invention, the above and cther ohjects are fulfilled by a

method implemented on a computer system for making available one or more data
25 sets to a plurality of remote terminals via a network, the methed comprising the steps

of:

- determining an infrastructure load,

- extracting and distributing at least one data set, from the superset of sorted data,

based on the infrastructure load.



determ ning an infrastructure |oad, extracting and
distributing at | east one data set, fromthe superset

of sorted data, based on the infrastructure |load. 6

The conputer system has the advantage that it makes it
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Thus by controling one of the above paranmeters the
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ettt 173

band arf6n,

- the frequency of the data sets,
- the content of the data sets, and
15 - the type of data sets.
Thus by controling one of the above parameters the system is able to control the
output of data based on an infrastructure load.

The infrastructure load is preferably chosen from a group of inputs comprising:
- bandwidth utilization,
20 - latency,
- performance.
In this way the system adaptively disseminates information to remote terminal
computers while at the same time keeping the bandwidth open for incomming orders.
Thus it is implemented so that it continuously regulates the distribution of data sets
25 based on the infrastructure load.

Preferably the bandwidth is apen for incomming orders, thus the distribution of data
sets is continously regulated. However, in a siteation during extremely heavy load on
the system it may be necessary to also limit the incomming orders. Since one
incomming crder may result in four outgoing messages. By also regulating the

30 incomming order it is possible to reguiate the traffic of messages even more efficient.

In a fourth aspect of the invention, the above and other objects are fulfilled by a
computer program progduct according to any of the previous aspects and/or
embodiments, the computer program product being stored on a data carrier.



20 - latency, - performance. In this way the system
adaptively dissemnates information to renote term nal
conmputers while at the sane tinme keeping the bandw dth
open for incomming orders. Thus it is inplenented so
that it continuously regulates the distribution of

data sets 25 based on the infrastructure | oad.
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20 of market data that is generated by these types of systems, However the invention can be

uysed in any central system wherein information disseminatien is handled.

Furthermore the following section will present in detail a solution that uses these methods

according to the invention in order to optimize information dissemination in a centrai or

trading system based on the infrastructure load situation such as performance, latency and
25 bandwidth utifization and so forth, The presented solution is adaptive and cantrol its

behaviour based on the current infrastructure load situation.

Figure 1 illustrates an electronic device comprising the computer system 1 according to the
invention. The computer system 1, comprising a memory 2, a superset or sorted data 3, a
control module 5, a regulator 6, a holdback timer 8, a sorter 9, a classifier 10, a

30 communicator 11, and an interface 7, a determiner 19. The memory 2 comprises two

supersets 3 and an area for storing parameters 4.

Figure 2 illustrates a central computer system having front-end computers 12, a back-end

systemn 13 and gateways or routers 14. Between the different devices there is connections
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Figure 4 illustrates a somewhat different system
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30 Taking the order depth as an example for an exchange that is only interested in
distributing the top 10 best orders in an orderbook. In order for a front-end application ta
build up a copy of the order depth for these 10 positions it will constantly need to receive
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Update;

This message type is sent out if an existing order on position 9 is changed, e.g. when the

quantity is reduced.
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Category 1 A purpose of this holdback tinmer nmethod is
to reduce the anount of overhead that is 20 added onto
each nessage that is sent over a connection. In other
words this nethod doesn't renove any real data. The
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time before it is sent over the network. By doing
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The method is even more effective if this functionality is combined with a *Timers in

35 interval” function so that the increased holdback timer only affect high activity instruments
using the same definition as in the normal “timers in interval” function, In the example
above this would mean that the increased timer (300 ms) would only agply to the



15 change the actual hol dback tiner. The tinmer period
woul d then be increase during peak situations and
reduced during low trading situations. This is
preferably configurable so that the exchange can on
each session, per nessage fliéw, specify a | ower and an
upper holdback tinmer limt. It is also preferable to
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10 information at the end of the 40ns interval whein
the order was received. At the sane tine, the 200ns
interval preferably starts over fromthe time when the
order was received or registered at the central

system This functionality il§ very usefull in relation
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In order to minimize the bandwidth utifization on a network connection it is important to

only send out data that concerns the remote terminais on the other end of the connection.
35 1t is therefore important for the information dissemination system to mark each message

in a way that makes it possible for the message bus to determine, for each message and



10 lower |imt of 5 and an upper |imt of 10 for the
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In the above description the term "comprising” does not exclude other elements or steps

and "a" or "an" does not exclude a plurality.

Furthermore the terms "include" and "contain” does not exclude other elements or steps.
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4. A computer-implemented, centralized trading system according to claim [, wherein the
conirol module comprises a holdback timer for controlling the frequency of the data sets of trade order or

trade execution data.
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9. A computer-implemented, centralized trading system according to claim I, wherein the

data sets comprises at least a part of the superset of data elements.

10. A method implemented on a computer-implemented, centralized trading system for
making available one or more data sets of trade order or trade execution data input to or generated by the
compuler-implemented, centralized trading system to a plurality of remote terminals via a network, the
method comprising the steps of;

determining an infrastructure load associated with operation of the centralized trading system,



6. A conputer-inplenmented, centralized trading system
according to claiml1, wherein the control nodule
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the distribution of data sets.

i4. A computer-implemented, centralized trading system according to claim 1, wherein the
determiner is arranged to determine corresponding different infrastructure conditions for different ones of
the remote terminals, and wherein the control module is arranged to selectively extract different data sets
from the superset of trade order or trade execution data and selectively disseminate the extracted different
data sets to different ones of the retote terminals in accordance with their determined corresponding

different infrastructure conditions.

13, A method according to claim 10, wherein the determining step includes determining

corresponding different infrastructure conditions for different ones of the remote terminals, and wherein



the content of the data sets, and the type of data
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