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INTELLIGENT INFORMATION 
DISSEMINATION 

FIELD OF THE INVENTION 

[0001] The present invention relates to distribution of data 
in computer systems. In particular it relates to information 
dissemination in high performance trading systems. 

BACKGROUND OF THE INVENTION 

[0002] 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 possible to send and handle more information at 
higher speed compared to before. Furthermore, neW applica 
tions demands a higher amount of information compared to 
before. Even further, the importance of information has open 
up a neW ?eld of business Wherein information is sold. 

[0003] An example of computer systems Wherein informa 
tion dissemination is one of the most essential parts are elec 
tronic trading systems. 
[0004] Electronic trading of securities, derivatives, com 
modities and other ?nancial instruments results in large 
amount of information Which has to be distributed to users 
that needs the information for making trade decisions, statis 
tical calculations and other assessments. Furthermore the 
users connected to such a centralised trading system Want to 
have the information as soon as possible. In these cases it may 
not be enough to only boost the performance in the central 
system by for example updating the hardWare, in order to get 
rid of a bottleneck or other latency problem in the system. 
Usually these bottlenecks end up at the user side anyWay, 
since the users may have limited possibilities to update their 
connection to the central system. 
[0005] Thus, this type of central system has to generate and 
distribute a lot of data to many different users not only on 
continous basis but also at speci?c times and occations during 
a trading day, and it has to be done in an e?icient Way. 

[0006] An example of a system for providing electronic 
information is described in US 2005/0273421. This docu 
ment describes a different system Wherein the trading infor 
mation and mulitiple types of electronic information is sent in 
the same data stream. Providing electronic trading informa 
tion and electronic information on the same data stream sig 
ni?cantly increases the computations required on a target 
device and by servers being used by electronic trading pro 
viders to separate the information. The system disclosed in us 
2005/0273421 solves this problem by splitting the ?rst data 
stream into plural second data streams that can be selectively 
requested, displayed and used by a user. Each of the plural 
second data streams includes one or more of the plural dif 
ferent types of electronic trading information from the ?rst 
data stream. Thereby alloWing an individual target device to 
selectively request, receive and use the one or more of the 
plural types of electronic trading information in the second 
data stream faster than using the same electronic trading 
information from the ?rst data stream. 

[0007] HoWever, this type of ?ltering is often much to 
rough since a user/client is most likely interested in other data 
streams too. Thus the above described system has draWbacks, 
especially in environments having limited bandWidth connec 
tion, since it splitts the information based on the type of 
electronic information. 
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[0008] Hence the above system is useless in netWorks 
Where the data rates of the connections for users is limited and 
varies betWeen different users. 
[0009] Some trading system has other functionalities for 
distributing information. HoWever, the problem for these 
solutions is that they require the system to generate and send 
duplicated information. These solutions may for example 
generate one message How for a userA (With a great connec 
tion) that contains the entire depth and one message How for 
a user B (With a poor connection) that contains a limited 
picture of the market (top X levels). The tWo messages Will 
therefore contain duplicated information for the top X levels. 
This Will result in extra load on both the central systems 
performance and the traf?c on the central and peripheral 
netWork. 
[0010] Another problem With electronic information sys 
tems is that usually there is a central processor/ s that aggre 
gates the information and distributes it. Since the processor 
has to use time on aggregating and spreading duplicated 
information there Will be less time for other tasks such as 
receiving information and thus bottlenecks may occur in 
other parts of the system. 
[0011] Another problem With the prior art systems is that 
they do not consider counter performances provided by cus 
tomers When distributing data. Thus some customers may 
expericence an unfair treatment. 

BRIEF DESCRIPTION OF THE INVENTION 

[0012] Thus it is an object of the present invention to pro 
vide a solution for disseminating data in a more ef?cient Way. 
[0013] It is another object of the present invention to pro 
vide a solution for sending out data to users having different 
data rate of their data connections. 
[0014] It is another object of the present invention to pro 
vide a solution for sending out data in a bandWidth ef?cient 
Way. 
[0015] It is another object of the present invention to pro 
vide a solution for sending out data Without the need of 
duplicating the data. 
[0016] It is another object of the present invention to con 
sider customer counter performances When sending out data. 
[0017] According to a ?rst aspect of the invention the above 
and other objects are achieved by a computer system for 
sending data sets to a plurality of clients via a netWork, the 
computer system comprising: 

[0018] a memory comprising a superset of sorted data 
elements, 

[0019] an extractor associated With the memory for 
extracting, from the superset of sorted data, a ?rst subset 
of data elements and a second subset of data elements, 
the second subset being different from the ?rst subset, 

[0020] a selector associated With the memory for select 
ing a ?rst and a second group of clients, the second group 
of clients being a subset of the ?rst group of clients, and 

[0021] a communicator associated With the extractor and 
selector, for sending the ?rst subset to the ?rst group of 
selected clients, and for sending the second subset to the 
second group of selected clients. 

[0022] The above computer system has the advantage that it 
provides a solution that makes it possible to disseminate data 
in a more e?icient Way. The system makes it possible to send 
data using less bandWidth (data rate) and performance in the 
computer system since duplications of messages are prefer 
ably not extracted or sent. 
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[0023] The devices in the system are connected to each 
other by interfaces. There are two types of interfaces; hard 
ware interfaces and software interfaces. 
[0024] Hardware interfaces are plugs, sockets, cables and 
electrical signals traveling through them. Examples are USB, 
FireWire, Ethernet, ATA/IDE, SCSI, PCI and so forth. 
[0025] Software interfaces (programming interfaces) are 
the languages, codes and messages that programs use to com 
municate with each other and to the hardware. Examples are 
the Windows, Mac and Linux operating systems, SMTP 
e-mail, IP network protocols and the software drivers that 
activate the peripheral devices. 
[0026] Both types of interfaces are needed in order to get 
the internal and external devices in a computer system/net 
work to communicate with each other. 
[0027] The term data element may be referred to as a named 
unit of data that, in some contexts, is considered indivisible 
and in other contexts may consist of data items. In this docu 
ment the data element can either be considered indivisible or 
it may consists of data items. Preferably the data elements in 
this document are sorted according to ranking rules. For 
example the data elements could be sorted by ranking rules 
such as: price, time, price and time, traders before market 
makers, inverted price or sorted by volume and so forth, or 
any combination of the mentioned ranking rules. 
[0028] The superset may comprise a number of data ele 
ments that are to be distributed to a plurality of clients. Pref 
erably the superset of data elements is stored in a memory 
such as in the primary memory e. g. the cash memory, RAM, 
DRAM and so forth, or in a secondary memory such as hard 
disk, USB memory or the alike. However since the primary 
memories are much faster compared to the secondary memo 
ries the primary memories are better suited for the task. 
[0029] The data elements may comprise data relating to 
orders in an order book. An order is typically an instruction 
issued by a client. Usually the order is a buy or a sell order for 
a certain or a plurality of ?nancial instruments. However there 
exist many different types of orders, therefore in this docu 
ment orders are not only limited to buy or sell orders. 
[0030] Example of preferred content of a data element is at 
least one of the following data: trader identity, series, bid or 
ask, price, quantity, account or client. The data element may 
also include other ?elds such as free text ?eld and so forth. 
[0031] The subsets may comprise extracted parts of the 
superset of data. Preferably the subsets do not overlap each 
other with regard to data elements. The superset can therefore 
be represented by a number of subsets. 
[0032] How many data elements each subset should com 
prise may be chosen by a system administrator at the central 
computer system. For example the subset representing the 
?rst part of the superset may comprise ?ve levels of data 
elements, the subset representing the secondpart of the super 
set may comprise the following ten levels of data elements 
and the subset representing the third part of the superset may 
comprise the remaining data elements in the superset. This is 
just an example of one embodiment, in other embodiments 
more subsets comprising less data elements may be used in 
order to represent the superset, or less subsets comprising 
more data elements. 

[0033] In a further embodiment of the invention it is pos 
sible for a client to subscribe to subsets comprising a number 
of data elements chosen by the client. Hence it would be 
possible to tailor the siZe of the subsets to individual customer 
needs. The siZe and number of subsets could also be based on 
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a counter performance of a customer, such as payment, num 
ber of trades and so forth. More examples are mentioned 
below in the text. 
[0034] The selector in the computer system preferably 
selects a group of clients based on at least one of the follow 

mg: 
[0035] a data rate of a client’s connection to the network, 
[0036] a subscription associated to a client. 

0037 In this wa the dissemination of data can be done in y 
an intelligent/ selective way since the computer system is able 
to detect a data rate on a connection to a client. This may be 
done by measuring the data rate on the data connection or by 
information received from the client, or by information from 
a message bus and so forth. Thus the selector may select a 
group of clients based on a combination of data rate and 
subscription or based on one of them alone. In another situ 
ation the selector may select a group of clients based on an 
infrastructure load. 
[0038] The input regarding data rate or “infrastructure 
load” may be obtained by measuring the data rate on the data 
connection, processor load at the central system, or by infor 
mation related to an application program received from a 
client computer, or by information from a bus such as an 
intelligent message bus with ability to measure current band 
width situation at different locations by use of network sur 
veillance tools. Hence the infrastructure load may be related 
to any activity in the market on an electronic exchange. 

[0039] Furthermore, it may also be possible for a client to 
provide change-levels to the central system regarding the data 
rate on the connection. Thus if the measured data rate on a 
connection exceeds an upper change-level the connection is 
busy and less information can be sent via the connection. If 
the measured data rate on the connection falls below a lower 
change-level the connection is not busy and more information 
can be sent. By providing this functionality the system can 
always make sure that a certain client receives the best service 
of information based on the data rate. 

[0040] It is also possible for the central system to control its 
information dissemination based on the above so that orders 
sent from the client is not prevented from entering the central 
system. Thus if the measured data rate on a connection to a 
client is high the central system may decide to wait or cancel 
some of the information that will be sent to the client. By 
providing this functionality the system can always make sure 
that a certain client’s orders/request into the central system 
will arrive faster since the connection is not busy with other 
information sent from the exchange. 
[0041] Preferably the superset of sorted data elements com 
prises data relating to at least one of the following data: 

[0042] market by order data, 
[0043] market by level data/market by price data. 

[0044] However, data in any sorted list may be used in 
relation to the present invention and not only the data men 
tioned above. The above may be used where it is hard for an 
external application to sort the incoming data. By sending the 
data already sorted it speeds up the processing of the received 
data for a client computer. 
[0045] Furthermore the data elements in the subsets of data 
comprises at least one of the following: 

[0046] data structured as delta-changes of at least a part 
of the data elements of at least a part of the superset, 

[0047] data structured as the data elements of at least a 
part of the superset. 
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[0048] By sending the delta-changes valuable bandwidth 
can be saved. If only one part of a data element in the superset 
has changed it may be better to only send the delta change of 
that part in order to update the data set at the client computer. 
HoWever in other situations it may be more ef?cient to send 
one or more data elements to replace obsolete data elements 
at the client. In these cases a snapshot of the superset of data 
can be sent and the amount of bandWidth to be used becomes 
easier to calculate and predict. 
[0049] By sending the changes using delta changes it is 
possible to keep a list at a client computer updated in real time 
Without the need of providing the Whole list each time. Fur 
thermore little bandWidth may be used each time for each 
message. HoWever logic is necessary at the client computer 
since the client has to be able to perform implicit actions/ 
calculations on the data received. Preferably used for long 
lists With feW changes/updates. 
[0050] Sending the changes by snapshots makes it is easier 
for a client computer since it is not necessary for the client 
computer to apply any logic on the data received. The client 
computer only replaces the old message With the neW mes 
sage and no further implicit calculation/action is usually nec 
essary. Furthermore it is possible to limit the maximum band 
Width by hold-back timers, hoWever more bandWidth is 
necessary for each message. Preferably used for short lists 
With many updates/ changes. 
[0051] The memory mentioned above may further com 
prise an area, accessible by the selector for storing subscrip 
tions associated With clients. By having this feature it 
becomes easier for the selector to select groups of clients 
since the subscription may comprise information such as: 
customer needs, the connections data rate, number of trades, 
the client’s turnover, client status such as market maker and so 
forth. 

[0052] The subscription associated With a client is prefer 
ably based on at least one of the folloWing: 

[0053] the data rate of the connection to the client, 
[0054] a counter performance from the client, 
[0055] client rights. 

[0056] Since clients usually have to pay for the subscrip 
tions of information, the service or quality level of the sub 
scriptions varies. For example the more a client pays the more 
information the client can obtain. Thus as mentioned above 
the subscription may be associated With a client based on the 
connection the client has. The client Will get a subscription 
suitable for the data rate on the connection. The reason for this 
is that the client may be restricted by the connection so that 
the client can only receive a certain amount of data. HoWever 
the subscription may also be based on a counter performance 
from the client. In this case the connection to the client does 
normally not constitute a bottleneck With regards to data-rate. 
Thus depending on the counter performance the subscription 
associated to the client may change. Example of counter 
performances can be: payments, or turnover at the clients 
account, liquidity provided by the client, number of trades the 
client has done, data received from the client and so forth. 
Hence, the more the client trades he Will be upgraded to a 
subscription With a better service or quality. 

[0057] The clients may be associated With speci?c rights, 
“client rights”. For example a market maker may have some 
privileges/rights compared to other clients. Thus some infor 
mation could be associated With speci?c rights and thereby 
only sent to the clients having that right/privilege. 
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[0058] The data rate of the connection to the client can be 
measured in many different Ways. A feW examples (as men 
tioned earlier) are; by measuring the data rate on the connec 
tion and/ or by information provided by the client and/ or infor 
mation provided by a data message bus using surveillance 
tools knoWn to the person skilled in the art. 
[0059] The extractor preferably extracts a subset of data 
elements from the superset of sorted data elements upon at 
least one of the folloWing events: 

[0060] a change in the superset, 
[0061] at certain time intervals decided by a holdback 

timer, 
and by use of the communicator, sending the subsets to 
selected group of clients. 
[0062] When to extract and/or send a subset may be chosen 
depending on the situation. If changes in the superset do not 
occur so often it may be more e?icient to extract data ele 
ments from the superset upon a change in the superset. 
Another solution is to extract data elements at certain time 
intervals decided by a holdback timer. In these cases it is 
easier to predict bandWidth utiliZation in the system. 
[0063] Furthermore data elements may be extracted by a 
combination of the tWo above. For example, as a default, data 
elements could be extracted at certain time intervals but if no 
change in the superset occurs there is no need to send any 
information. Thus the systems checks if any change has 
occurred and if no change has occurred in the superset no data 
elements are extracted or sent not even at certain time inter 

vals. Not until a change is detected by the system, then the 
system starts sending data elements at certain time intervals 
until no changes in the superset is detected again. The system 
Waits until a change occurs and then starts sending data ele 
ments again. 
[0064] Therefore, the computer system may furthermore 
comprise a comparator associated With the memory, for 
detecting at least one location of a change in the superset of 
sorted data elements, and based on the location sending a 
subset associated With the location to clients subscribing for 
the subset. Furthermore changes in adjacent subsets Which 
occur as a consequence of the change in the superset are 
preferably added to the subset being sent. Thus the subset 
being sent preferably comprises an additional data element, 
originally associated With another subset, if the change Was 
eg a deletion of a data element in the superset. 
[0065] The memory in the computer system may further 
comprise a second superset of sorted data elements; the data 
elements in the second superset preferably comprise one or 
more of the data elements from the ?rst superset. 
[0066] Thus tWo supersets may be used for extracting and 
sending data to the clients. The second superset is preferably 
treated the same Way as the ?rst superset. HoWever since the 
second superset may have data elements sorted in a different 
Way changes may occur at other positions in the superset. 
[0067] In a second aspect of the invention, the above and 
other objects are ful?lled by an electronic exchange compris 
ing the computer system as mentioned above. 
[0068] The computer system may thus be an integrated 
module in an electronic exchange. It can also be a stand alone 
module that can be sold separately as an information dissemi 
nation system. 
[0069] In a third aspect of the invention, the above and other 
objects are ful?lled by a method implemented on a computer 
system for sending data sets to a plurality of clients via a 
netWork, the method comprising the steps of: 
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[0070] extracting from a superset of sorted data ele 
ments, a ?rst subset and a second subset, the second 
subset being different from the ?rst subset, 

[0071] selecting a ?rst and a second group of clients, the 
second group of clients being a sub set of the ?rst group 
of clients, and 

[0072] sending, the ?rst subset to the ?rst group of 
selected clients, and sending the second subset to the 
second group of selected clients. 

[0073] The above method has the advantage that it provides 
a solution that makes it possible to disseminate data in a more 
e?icient Way. The method makes it possible to send data 
Without affecting bandWidth and performance in the com 
puter system since duplications of messages are preferably 
not extracted or sent. 

[0074] The method may further comprise the step of select 
ing groups of clients, based on at least one of the folloWing 
input: 

[0075] a data rate of a clients connection to the netWork, 
and 

[0076] a subscription associated to a client. 
[0077] In this Way the dissemination of data can be done in 
a smart Way since the method makes it possible to sense a data 
rate on a connection to a client. For example this may be done 
by measuring the data rate directly on the connection, or 
based on information from the client, another solution could 
be to receive information from a message bus and so forth. 
Thus the selector may select a group based on a combination 
of data rate and subscription or based on one of them alone. 
[0078] The method may further comprise the step of 
arranging the data in the subsets according to at least one of 
the folloWing arrangements: 

[0079] data structured as delta-changes of at least a part 
of the data elements of at least a part of the superset, 

[0080] data structured as the data elements of at least a 
part of the superset. 

[0081] By arranging the data in the subsets valuable band 
Width can be saved. If only one part of a data element in the 
superset has changed it may be better to only send the delta 
change of that part in order to update the data set at the client 
computer. HoWever in other situations it may be more e?i 
cient to send one or more data elements to replace obsolete 
data elements at the client. In these cases a snapshot of the 
superset of data can be sent and the amount of bandWidth to be 
used becomes easier to calculate and predict. 
[0082] In another embodiment the method may comprise 
the step of associating the subscription With a selected client 
based on at least one of the folloWing input: 

[0083] the data rate of the connection to the client, 
[0084] a counter performance from the client, and 
[0085] client rights. 

[0086] The extracting step, preferably extracts the subsets 
from the superset of data elements upon at least one of the 
folloWing events: 

[0087] a change in the superset, 
[0088] at certain time intervals decided by a holdback 

timer, 
and by use of the communicator, sending the subsets to 
selected group of clients. 
[0089] When and hoW the subset is extracted may be cho 
sen depending on the speci?c situation. For example if 
changes in the superset do not occur so often, it may be more 
e?icient to extract data elements from the superset upon a 
change in the superset. HoWever if changes continuously 
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occurs at relatively high speed the solution may be to extract 
data elements (snapshot) at certain time intervals decided by 
a holdback timer. In these cases it is easier to predict band 
Width utiliZation in the system and it may be more bandWidth 
e?icient to do it this Way. 
[0090] Thus the system may chose to send a snapshot of a 
part of the dataset. When using snapshots a holdback timer 
may be used in order to decide When a snapshot should be 
sent. For example a snapshot of the four uppermost data 
element is sent every second. The siZe of this message Will 
alWays be the same (eg 4 bytes, 1 bytes per element). 
Another solution Would be to send a data element for each 
update When it occurs. If during this second 100 updates 
occur this Would result in 100 data elements a 1 byte, being 
sent. Thus 100 bytes is sent during the interval of one second. 
From a bandWidth perspective it may thus be better to use the 
snapshot and timer technique in this situation. 
[0091] As described earlier in this document, data elements 
may be extracted by a combination of the tWo techniques, 
upon a change and upon time intervals. 
[0092] The method may further comprise the folloWing 
step: 

[0093] detecting at least one location of a change in the 
superset, and based on the location sending a subset 
associated With the location to clients subscribing for the 
subset. 

[0094] This has the advantage that only the sub set compris 
ing the change in the superset Will be extracted and sent to a 
client. In this Way bandWidth and other system resources such 
as processor time Will be saved. 
[0095] The method may also comprise the folloWing step: 

[0096] adding an additional data element to the subset 
being sent to the selected client if the change Was a 
deletion of a data element in the superset. 

[0097] This has the advantage that processing of the data 
elements can be done at the client computer since a deletion/ 
removal of a data element in a ?rst subset means that the ?rst 
data element in the subset folloWing the ?rst subset has to be 
moved to the ?rst subset. 
[0098] Preferably the subsets of data comprise data relating 
to at least one of the folloWing data: 

[0099] market by order data, 
[0100] market by level data/market by price data. 

[0101] As mentioned earlier in this document the above 
data may be used Where it is hard for an external application 
to sort the incoming data. By sending the data already sorted 
it speeds up the processing of the received data for a client 
computer. 
[0102] In a fourth aspect of the invention, the above and 
other objects are ful?lled by a client computer for manage 
ment of sorted data elements, the client computer comprising: 

[0103] an interface for receiving an update message, the 
update message comprising data relating to sorted data 
elements, 

[0104] a memory comprising a set of sorted data ele 
ments and for storing the data relating to sorted data 
elements, 

[0105] a display for displaying a number of the sorted 
data elements, 

[0106] a message handler for managing the set of sorted 
data elements based on the data in the update message. 

[0107] The above client computer has the advantage that it 
provides a solution that makes it possible to process data 
received from a computer system in a more e?icient Way. 
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Since the sorted data elements in the memory needs to be 
updated at certain time intervals so that a user of the computer 
can see What is happening at a central computer system such 
as in an order book, the client computer comprises a message 
handler that treats the data elements based on the information 
received in the update message. Thus if the client computer 
receives an update message comprising delta changes it adds 
the delta changes to the data elements stored in the memory. 
If the client computer receives an update message comprising 
data elements it may replace the obsolete data elements in the 
memory in order to provide an accurate and correct data to a 
user of the client computer. 
[0108] The client computer may further comprise a man 
agement module for executing implicit operations on the 
stored set of sorted data elements based on the data in the 
update message. The implicit operations preferably relates to 
at least one of the folloWing operations: push operation, pop 
operation, delete operation and so forth. 
[0109] The implicit operations are executed by the client 
computer on the local dataset stored in the memory of the 
client computer. The implicit operation is based on the con 
tent of the update message in order to create a sorted dataset 
at the client computer. 
[0110] The data in the update message may be chosen from 
the group of data comprising: 

[0111] add data, for adding a neW data element, 
[0112] remove data, for removing a data element, and 
[0113] change data, for changing a data element. 

[0114] Depending on the data the client computer receives 
in the update message the client computer performs certain 
operations as described above. 
[0115] In a ?fth embodiment of the invention, the above 
and other objects are ful?lled by a computer program product 
according to any of the previous described embodiment, the 
computer program product being stored on a data carrier. 
[0116] These and other aspects of the invention Will be 
apparent from and elucidated With reference to the embodi 
ments described hereinafter. 

BRIEF DESCRIPTION OF FIGURES 

[0117] FIG. 1 illustrates an overvieW of a computer net 
Work, Wherein the present invention may be used, having 
different data rates on the connections betWeen the devices. 
[0118] FIG. 2 illustrates an embodiment of a superset of 
data and also depicturing three subsets of data. 
[0119] FIG. 3 illustrates three different supersets of data. 
[0120] FIG. 4 illustrates an overvieW of a computer net 
Work having different data rates on the connections betWeen 
the devices in the network. Also depicturing hoW the different 
subsets may be distributed on the different connections. 
[0121] FIG. 5 illustrates a computer comprising a memory, 
an extractor, a selector, a communicator, a comparator and an 
interface. 
[0122] FIG. 6 illustrates an addition of a data element into 
a subset of data at a client computer, and the implicit opera 
tion carried out by the client computer. 
[0123] FIG. 7 illustrates an addition of a data element into 
a set of data comprising tWo subsets at a client computer and 
the implicit operation carried out by the client computer. 
[0124] FIG. 8 illustrates an addition of a data element into 
a set of data comprising three subsets at a client computer and 
the implicit operation carried out by the client computer. 
[0125] FIG. 9 illustrates an update message and a removal 
of a data element from position 4 of a set of data comprising 
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one subset at a client computer and the implicit operation 
carried out by the client computer. 
[0126] FIG. 10 illustrates an update message and a removal 
of a data element from position 4 of a set of data comprising 
tWo subsets at a client computer and the implicit operation 
carried out by the client computer. 
[0127] FIG. 11 illustrates an update message and a removal 
of a data element from a set of data comprising three subsets 
at a client computer and the implicit operation carried out by 
the client computer. 
[0128] FIG. 12 illustrates an update message for updating a 
data element in the different subsets. All clients Will receive 
the update message if an update is in the ?rst subset, only the 
client B and C Will receive the update message if the update is 
in the second subset and only client C Will receive the update 
message if the update is in the third subset. 
[0129] FIG. 13 illustrates hoW changes may be done in 
order to update the subset/ s at the client computer. In this case 
by sending the data elements that have changed. 
[0130] FIG. 14 illustrates hoW changes may be done in 
order to update the subset/ s at the client computer. In this case 
by sending a delta-change of a data element and a data ele 
ment. 

[0131] FIG. 15 illustrates hoW changes may be done in 
order to update the subset/ s at the client computer. In this case 
by sending a snap-shot of the superset. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0132] In this application some speci?c terms are used, 
beloW folloWs a description of these. 
[0133] MBOiMarket By OrderiIn FIG. 3 this type of 
message 13 is picturiZed. This type of message How contains 
the order book changes that occur in the order depth for an 
instrument. Each change Will be represented in a message by 
a delta change. The external applications can use this infor 
mation to build up their order depth for this order book and 
maintain a shadoW of the real order book. It is possible to say 
that only order changes that occurs on the top X levels shall be 
distributed and by doing so the external application Will have 
a copy of the order depth for those levels. 
[0134] MBPiMarket By PriceiThis type of message 11 
contains information on the price levels that exists in the 
market With a summary of the total volume on each level. It is 
possible to say that only the top Y price levels Will be distrib 
uted. 
[0135] A MBO example Will be used as support for the 
description, in order to simplify the understanding of the 
invention. In this example the system is con?gured to distrib 
ute three different levels of MBO, in order to support different 
type of bandWidth users. HoWever the invention is useful With 
any type of sorted lists and not only With MBO or MBP 
message information. 
[0136] The invention Will noW be explained in detail With 
reference to the ?gures. 
[0137] FIG. 1 illustrates a central computer system having 
front-end computers 1, a back-end system 2 and gateWays or 
routers 3. BetWeen the different devices there is connections 
illustrated by lines 4 having different thickness. The thickness 
illustrates the bandWidth (data rate). A thick line has a high 
data rate and a thin line has loW data rate. Three of the front 
end computers in FIG. 1 have a letter on the screen, this 
illustrates that it is a client computer belonging to user A, B 
and C. 
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[0138] FIG. 2 illustrates a superset of data 7 Which in this 
example is divided into three subsets of data 8, 9, 10. The 
superset can be divided into more subsets each comprising 
less data elements or it can be divided into less subsets com 
prising more data elements. HoW many sub sets that represent 
the superset is preferably decided based on each speci?c 
situation and system Wherein the invention is going to be 
used. In this document hoWever We have chosen to divide the 
superset into three subsets in order to make the invention 
easier to understand. The ?rst subset 8 comprising ?ve data 
elements (1-5), the second subset 9 comprising 15 data ele 
ments (6-20), the third subset comprising the data elements 
>20, e.g. 21-30. 
[0139] FIG. 3 is an illustration of three supersets compris 
ing data represented in three different Ways. Price depth 
(MBP) 11, price statistics 12 and order depth (MBO) 13. 
[0140] FIG. 4 illustrates a someWhat different system com 
pared to the system in FIG. 1. The ?gure also illustrates What 
subsets of the superset that may be sent over different con 
nections. The subset being associated With the connections of 
different data rates. For example the thickest data connection, 
connecting the central system 2 With a client A, is able to 
transmit the Whole superset 16, the sloWer data connection is 
able to transmit the ?rst and second subset 17 to client B, and 
the sloWest data connection is able to transmit the ?rst subset 
18 to client C. In this example the central system 2 comprises 
tWo supersets of data, hoWever the central system may com 
prise l or more data elements, such as 3, 4, 5 and up to 15 or 
more such as 100, 200, 500. This is dependent on the appli 
cation Wherein the invention is being used. 
[0141] FIG. 5 illustrates an electronic device comprising 
the computer system 19 according to the invention. The com 
puter system 19, comprising a memory 20, an extractor 21, a 
selector 22, a communicator 23, a comparator 24 and an 
interface 25. The memory 20 comprises tWo supersets and an 
area for storing subscriptions. 
[0142] In the folloWing the invention Will be described in 
detail With reference to the ?gures. The details of hoW the 
subsets may be sent to the client computers and hoW a client 
computer preferably manages the data received in the update 
messages sent from the central system, Will be explained. 
[0143] In the example provided in this document there exist 
three clients; A, B and C having different data rates on the 
connections as explained beloW. 

[0144] Client A has a limited connection against the central 
system With poor bandWidth. He can therefore not subscribe 
for the entire order depth. Therefore he only Wants to sub 
scribe for the top 5 orders in the depth. 
[0145] Client B is a standard member client Who is trading 
on one of the big ?rms 5 and has normal connection to the 
central system 2. He Wants to subscribe for the top 20 orders. 
[0146] Client C is a high standard client that is connected to 
a central gateWay 3 and has a high performance connection. 
He Wants to subscribe for the entire order depth. 
[0147] BeloW folloWs an example of hoW the invention 
preferably Works When disseminating information from a 
superset 7 of data. 

[0148] Client A sets up a subscription on a broadcast of 
the ?rst subset 8. 

[0149] Client B sets up a subscription on a broadcast ?rst 
8 and second subset 9. 

[0150] Client C sets up a subscription on a broadcast ?rst 
8, second 9 and third subset 10. 
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[0151] Either the clients themselves sets up a subscription. 
HoWever this may also be done centrally at the central com 
puter system 2, by a system administrator or automatically by 
the system itself based on a number of predetermined param 
eters such as data rate and so forth. 
[0152] The central system 2 Will noW have a method of 
distributing order book changes so that it supports different 
type of bandWidth clients. The trick of this is to distribute this 
information Without the need of duplicating messages for 
different type of clients. 
[0153] The orderbook 7 contains 30 orders on the offer 
side. The ?rst subset 8 has been sent out for the top 5 orders. 
The second subset 9 has been sent out for the orders on 
position 6 to 20 and the third subset 10 has been sent out for 
the remaining levels. 
[0154] Client A Will therefore have a correct picture of the 
top 5 orders. Client B Will have correct picture of the top 20 
orders and ?nally client C Will have a full order depth picture. 
See FIG. 6, 7 and 8 Where the vieW of each client’s picture is 
illustrated. This may also refer to hoW the information is 
stored in the memory at each client computer. Thus not only 
hoW it is seen on the computer screens. 

[0155] The folloWing section Will explain hoW an add order 
shall be treated Within the system to support this type of 
solution. It is based on a solution Where order book changes 
are distributed as delta changes. The example is illustrated in 
FIG. 6 for clientA, FIG. 7 for client B and FIG. 8 for client C. 
[0156] Add 
[0157] Level l-5iA neW order With a ranking position 
between 1 and 5. 
[0158] The system according to the invention Will generate 
the ?rst subset Add order 26 broadcast. All clients Will receive 
this broadcast 26. 
[0159] In FIG. 6, clientA Will insert the order 26 and update 
the ranking position for all other orders that are affected by 
this change. The order that had position 5 and noW has posi 
tion 6 Will be removed by the front-end application since the 
client no longer Will receive any order changes for this order 
since he doesn’t subscribe for the second subset 9 message. 
[0160] In FIG. 7, client B Will insert the order 26 and update 
the ranking position for all other orders that are affected by 
this change. The order that had position 20 and noW has 
position 21 is preferably removed by the front-end applica 
tion since the client no longer Will receive any order changes 
for this order since he doesn’t subscribe for the third subset 10 
message. 
[0161] In FIG. 8, client C Will insert the order 26 and update 
the ranking position for all other orders that are affected by 
this change. The front-end application does not need to delete 
any order since he has a full order-depth vieW by subscribing 
for all three broadcasts. 
[0162] The folloWing examples of sending a subset add 
order message for the second and third subset is not picturiZed 
in the ?gures. HoWever the same method applies as described 
in the example above. 
[0163] Level 6-20iA neW order With a ranking position 
betWeen 6 and 20. 
[0164] The system according to the invention Will generate 
the second subset Add order broadcast. Only Client B and 
Client C Will receive this broadcast. ClientA Will not receive 
this message and his netWork connection against the central 
system Will therefore not be affected by this change. 
[0165] Client B Will insert the order and update the ranking 
position for all other orders that are affected by this change. 
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The order that had position 20 and noW has position 21 Will be 
removed by the front-end application since the client no 
longer Will receive any order changes for this order since he 
doesn’t subscribe for the third subset 10 message. 
[0166] Client C Will insert the order and update the ranking 
position for all other orders that are affected by this change. 
The front-end application does not need to delete any order 
since he has a full order depth vieW by subscribing for all three 
broadcasts. 
[0167] Level 2l->iA neW order With a ranking position 
>21. 
[0168] The system according to the invention Will generate 
the third subset Add order broadcast. Only Client C Will 
receive this broadcast. Client C Will insert the order and 
update the ranking position for all other orders that are 
affected by this change. The front-end application does not 
need to delete any order since he has a full order-depth vieW 
by subscribing for all three broadcasts. 
[0169] Client A and Client B Will not receive this message 
and their netWork connection against the central system Will 
therefore not be affected by this change. 
[0170] Remove: 
[0171] The folloWing example is picturiZed in the FIGS. 9, 
10 and 11, and shoWs hoW the data sets are treated When a 
subset remove order message is sent. 

[0172] Level l-SiAn order With a ranking position X 
between 1 and 5 is removed. 

[0173] The system according to the invention Will generate 
the ?rst subset remove order broadcast 27. All clients Will 
receive this broadcast 27. The broadcast 27 preferably con 
tains 2 items. One remove on position X and one add on 
position 5. The Add on position 5 Will contain the order that 
moved from position 6 to 5 as a result of the deleted order. The 
system Will also generate a second subset add order 28 on 
position 20 for the order that moved from position 21 to 20. 
Another Way of handling this Would be to have an extra add 
record in the ?rst subset message 27 for position 20. 
[0174] Client A Will remove the order on position X and 
improve the ranking position for all other orders that are 
affected by this change. The order that had position 4 Will get 
position 3 and so on. Client A Will also use the Add order in 
the message and insert it to the 5”’ position. Client A Will not 
receive the second subset order broadcast. 
[0175] Client B Will remove the order on position X and 
improve the ranking position for all other orders that are 
affected by this change. Client B’s application Will ignore the 
order Add on position 5 since he already has this order in his 
order depth (via the subscription on the second subset 9). 
HoWever, he may also receive the second subset order 28. 
This broadcast contains an Add order record on position 20. 
Client B’s application Will Add this order to the 20”’ position. 
[0176] Client C Will remove the order on position X and 
improve the ranking position for all other orders that are 
affected by this change. Client C’s application Will ignore the 
order Add on position 5 since he already has this order in his 
order depth (via the subscription on the second subset 9). He 
Will also ignore the second subset order broadcast since it 
contains an order that he already has Within his depth via his 
subscription on third subset 10. 

[0177] The folloWing examples of sending a subset remove 
order message for the second and third subset is not picturiZed 
in the ?gures. HoWever the same method applies as described 
in the example above. 
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[0178] Level 6-20iAn order With a ranking position X 
betWeen 6 and 20 is removed. The system according to the 
invention Will generate the second subset remove order 
broadcast. Only Client B and Client C Will receive this broad 
cast. The broadcast Will contain 2 items. One remove on 
positionX and one add onposition 20. TheAdd onposition 20 
Will contain the order that moved from position 21 to 20 as a 
result of the deleted order. 
[0179] Client A Will not receive this message and his net 
Work connection against the central system Will therefore not 
be affected by this change. 
[0180] Client B Will remove the order on position X and 
improve the ranking position for all other orders that are 
affected by this change. The order that had position 15 Will get 
position 14 and so on. Client B Will also use the Add order in 
the message and insert it to the 20”’ position. 
[0181] Client C Will remove the order on position X and 
improve the ranking position for all other orders that are 
affected by this change. Client C’s application Will ignore the 
order Add on position 20 since he already has this order in his 
order depth via the subscription on the third subset. 
[0182] Level 20—An order With a ranking position X>20 is 
removed. 

[0183] The system according to the invention Will generate 
the third subset remove order broadcast. Client C Will receive 
this broadcast. The broadcast Will contain one remove item on 
position X. 
[0184] Neither ClientA nor Client B Will receive this mes 
sage and their netWork connections against the central system 
Will therefore not be affected by this change. 
[0185] Client C Will remove the order on position X and 
improve the ranking position for all other orders that are 
affected by this change. 
[0186] Update: 
[0187] BeloW folloWs the explanation on hoW an order 
update shall be treated Within the system to support this type 
of solution. It is based on a solution Where orderbook changes 
are distributed as delta changes. 

[0188] An update occurs on an existing order in the order 
book. This can happen When an order is partly traded or 
modi?ed Without any order book priority change. The solu 
tion is picturiZed in the FIG. 12. 

[0189] Level l-SiUpdate that affects an existing order 
Within the top 5 levels. The system according to the invention 
Will generate the ?rst subset order change 30 broadcast. All 
clients Will receive this broadcast and update their order depth 
accordingly. 
[0190] Level 6-20iUpdate that affects an existing order 
Within the levels 6-20. 

[0191] The system according to the invention generates the 
second subset change order 30 broadcast. Only Client B and 
Client C Will receive this broadcast and update their order 
depth accordingly, see position 10 in the ?gures. ClientA Will 
not receive this message and his netWork connection against 
the central system Will therefore not be affected by this 
change. 
[0192] Level 2l->iUpdate that affects an existing order 
the levels 21 and above. 

[0193] The system according to the invention generates the 
third subset change order 30 broadcast. Only Client C Will 
receive this broadcast and update his order depth accordingly, 
see position >21 in FIG. 12 client C. ClientA and Client B Will 
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not receive this message and their network connections 
against the central system Will therefore not be affected by 
this change. 
[0194] The information dissemination method that is 
described in this document can be used for many different 
types of data. The solution can be used in all cases Where you 
have a list of items and Where there are clients that are inter 
ested in different parts of the list and you Would like to 
distribute the list in real time in an e?icient Way Without 
duplicating any messages. 
[0195] FIG. 13 illustrates an update or change of tWo data 
elements in a subset. In the ?gure the system sends the delta 
changes of the tWo data element in the update message in 
order to replace/ change the old data elements. The tWo black 
rectangles represent data structured as the data elements of at 
least a part of the superset. 
[0196] FIG. 14 illustrates an update or change of tWo data 
elements in a subset. In the ?gure the system sends the delta 
changes of the data elements represented by the black rect 
angles. The upper one of the black rectangles represents data 
structured as a delta-change of at least a part of a data element 
of at least a part ofa superset. 
[0197] FIG. 15 illustrates an update or change of tWo data 
elements in a subset Wherein a snap shot of the subset or 
superset is sent in order to update the set at the client com 
puter. 
[0198] In the above description the term “comprising” does 
not exclude other elements or steps and “a” or “an” does not 
exclude a plurality. 
[0199] Furthermore the terms “include” and “contain” does 
not exclude other elements or steps. 

1. A computer system for sending data sets to a plurality of 
clients via a network, the computer system comprising: 

a memory comprising a superset of sorted data elements, 
an extractor associated With the memory for extracting, 

from the superset of sorted data, a ?rst subset of data 
elements and a second subset of data elements, the sec 
ond subset being different from the ?rst subset, 

a selector associated With the memory for selecting a ?rst 
and a second group of clients, the second group of clients 
being a subset of the ?rst group of clients, and 

a communicator associated With the extractor and selector, 
for sending the ?rst subset to the ?rst group of selected 
clients, and for sending the second subset to the second 
group of selected clients. 

2. A computer system according to claim 1, Wherein the 
selector selects a group of clients based on at least one of the 
folloWing: 

a data rate of a client’s connection to the netWork, 
a subscription associated to a client. 

3. A computer system according to claim 1, Wherein the 
superset of sorted data elements comprises data relating to at 
least one of the folloWing data: 

market by order data, 
market by level data/market by price data. 
4. A computer system according to claim 1, Wherein the 

data elements in the subsets of data comprises at least one of 
the folloWing: 

data structured as delta-changes of at least a part of the data 
elements of at least a part of the superset, 

data structured as the data elements of at least a part of the 
superset. 
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5. A computer system according to claim 1, Wherein the 
memory further comprises an area, accessible by the selector 
for storing subscriptions associated With clients. 

6. A computer system according to claim 5, Wherein the 
subscription associated With a client is based on at least one of 
the folloWing: 

the data rate of the connection to the client, 
a counter performance from the client, and 
client rights. 
7. A computer system according to claim 1, Wherein the 

extractor, extracts a subset of data elements from the superset 
of sorted data elements upon at least one of the folloWing 
events: 

a change in the superset, 
at certain time intervals decided by a holdback timer, and 

by use of the communicator, sending the subsets to 
selected group of clients. 

8. A computer system according to claim 1, further com 
prising a comparator associated With the memory, for detect 
ing at least one location of a change in the superset of sorted 
data elements, and based on the location sending a subset 
associated With the location to clients subscribing for the 
subset. 

9. A computer system according to claim 8, Wherein the 
subset comprises an additional data element if the change Was 
a deletion of a data element in the superset. 

10. A computer system according to claim 1, Wherein the 
memory further comprises a second superset of sorted data 
elements, the data elements in the second superset comprises 
one or more of the data elements from the ?rst superset. 

11. An electronic exchange comprising the computer sys 
tem according claim 1. 

12.A method implemented on a computer system for send 
ing data sets to a plurality of clients via a netWork, the method 
comprising the steps of: 

extracting from a superset of sorted data elements, a ?rst 
subset and a second subset, the second subset being 
different from the ?rst subset, 

selecting a ?rst and a second group of clients, the second 
group of clients being a sub set of the ?rst group of 
clients, and 

sending, the ?rst subset to the ?rst group of selected clients, 
and sending the second subset to the second group of 
selected clients. 

13 . A method according to claim 12, further comprising the 
step of selecting groups of clients, based on at least one of the 
folloWing input: 

a data rate of a clients connection to the netWork, 
a subscription associated to a client. 

14. A method according to claim 12, further comprising the 
step of arranging the data in the subsets according to at least 
one of the folloWing arrangements: 

data structured as delta-changes of at least a part of the data 
elements of at least a part of the superset, 

data structured as the data elements of at least a part of the 
superset. 

15. A method according to claim 13, the method further 
comprises the step of associating the subscription With a 
selected client based on at least one of the folloWing input: 

the data rate of the connection to the client, 
a counter performance from the client, and 
client rights. 
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16. A method according to claim 12, wherein the extracting 
step, extracts the subsets from the superset of data elements 
upon at least one of the following events: 

a change in the superset, 
at certain time intervals decided by a holdback timer, and 
by use of the communicator, sending the subsets to 
selected group of clients. 

17. A method according to claim 12, further comprising the 
folloWing step: 

detecting at least one location of a change in the superset, 
and based on the location sending a subset associated 
With the location to clients subscribing for the subset. 

18. A method according to claim 17, further comprising the 
folloWing step: 

adding an additional data element to the subset being sent 
to the selected client if the change Was a deletion of a 
data element in the superset. 

19. A method according to claim 12, Wherein the subsets of 
data comprises data relating to at least one of the folloWing 
data: 

market by order data, 
market by level data/market by price data. 
20. A client computer for management of sorted data ele 

ments, the client computer comprising: 
an interface for receiving an update message, the update 
message comprising data relating to sorted data ele 
ments, 
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a memory comprising a set of sorted data elements and for 
storing the data relating to sorted data elements, 

a display for displaying a number of the sorted data ele 
ments, 

a message handler for managing the set of sorted data 
elements based on the data in the update message. 

21. A client computer according to claim 20, the client 
computer further comprising a management module for 
executing implicit operations on the stored set of sorted data 
elements based on the data in the update message. 

22. A client computer according to claim 21, Wherein the 
implicit operations relates to at least one of the folloWing 
operations: 

push operation, 
pop operation, 
delete operation. 
23. A client computer according to claim 20, Wherein the 

data in the update message is chosen from the group of data 
comprising: 

add data, for adding a neW data element, 
remove data, for removing a data element, and 
change data, for changing a data element. 
24. A computer program product according to claim 12, the 

computer program product being stored on a data carrier. 

* * * * * 


