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I NVENTI ON The present invention relates to

di stribution of data in conmputer systens. In
particular it 5 relates to information di ssem nation
in high performance tradi ng systens. BACKGROUND CF THE
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An example of a system for providing electronic information is described in US
2005/0273421. This document describes a different system wherein the trading
infermation and mulitiple types ol electronic information is sent in the same data stream.
30 Providing electronic trading information and electronic information on the same data
stream significantly increases the computaticns required on a target device and by servers

being used by electronic trading providers to separate the information. The system



2 disclosed in us 200510273421 sol ves this probl em by
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30 BRIEF DESCRIPTION OF THE INVENT!ION

Thus it is an cbject of the present invention to provide a solution for disseminating data in

a more efficient way.



Thus it is an object of the present invention to

provide a solution for dissemnating data in a nore
efficient way. 3 It is another object of the present
invention to provide a solution for sending out data

to users having different data rate of their data
connections. It is another object of the present
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The above computer system has the advantage that it provides a solution that makes it
possible to disseminate data in a more efficient way. The system makes it pessible to send
data using less bandwidth (data rate) and performance in the computer system since

duplications of messages are preferably not extracted or sent.

25 The devices in the system are connected to each other by interfaces. There are two types

of interfaces; hardware interfaces and software interfaces.

Hardware interfaces are plugs, sockets, cables and electrical signals traveling through
them. Examples are USB, FireWire, Ethernet, ATA/IDE, SCSI, PCl and so ferth.

Software interfaces {programming interfaces) are the languages, codes and messages that
30 programs use to communicate with each other and to the hardware. Exampies are the
Windows, Mac and Linux operating systems, SMTP e-mail, 1P network protocols and the

software drivers that activate the peripheral devices.



25 The devices in the systemare connected to each

other by interfaces. There are two types of

interfaces; hardware interfaces and software

interfaces. Hardware interfaces are plugs, sockets,
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How many data el enents each subset should conprise may

be chosen by a system adm nistrator at the centra
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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



25 connecti on exceeds an upper change-I|evel the
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connection is not busy and nbre information can be

sent. By providing this functionality the system can
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25 necessary at the ciient 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.

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 ciient

30 computer anly replaces the old message with the new message and no further implicit
calculation/action is usuaily necessary. Furthermore it is possible to fimit the maximum
pandwidth by hold-back timers, however more bandwidth is necessary for each message.

Preferably used for short lists with many updates/changes.



20 elenments at the client. In these cases a snapshot

of the superset of data can be sent and the anmount of
bandwi dth to be used becones easier to cal cul ate and

predi ct. By sending the changes using delta changes it

is possible to keep a list at a client computer

updated in real tinme without the need of providing the
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1thol delbaolghtsi mer s, however nore bandw dth is necessary
for each nessage. Preferably used for short lists with
nefFe GiFas L@g?fbfrgfﬁhi;@spay for YrhE DREIBPYP HENTMGHRY tabepece o auality
mayvef ainbdhepscorprsivegeanoaaxeaple docessidlientpypyd the more information
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S for
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155 ubseats pit¢ onthemynieony iMserdepmndpnitiisiionasile lyiegs may be restricted by
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can obtain. Thus as nentioned above the subscription

MBY e @i%n@%&ﬁﬂea&d%%la%ot \Dlt@sp(él:'f Leﬂéhtpaé%gt ed hf-am example a market
connect i on client The client |

2SSUnH§<8rrmﬁ)t F%’ﬁ Sgrﬂ'atpamegesff Ewhts compared to other chentsg$hus some information

could be associated with specific rights and thereby only sent to the cliants having that

right/privilege.

The data rate of the connection to the client can be measured in many different ways. A
few examples (as mentioned earlier) are; by measuring the data rate on the connection
30 and/or by information provided by the client and/or information provided by a data

message bus using surveillance tools known to the person skitled in the art.



15 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 anount of data. However the subscription may
al so be based on a counter performance fromthe
client. In this case the connection to the client does
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25 originally associated with another subset, if the change was e.g. a deletion of a data

glement in the superset.

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 cne or more

of the data elements from the first superset.

30 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 first superset. However since the
second supearset may have data elements scrted in a different way changes may occur at

other positions in the superset.



10 easier to predict bandwidth utilization in the

system Furthernore data el enments may be extracted by

a conbi nation of the two above. For exanple, as a

default, data elenments could be extracted at certain

time intervals but if no chahge in the superset occurs

there is no need to send any information. Thus the

systzea®ne hesksotitiie anghtiohange-diasnd ot svpatsane fultfileqioy an
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subsetbsetith thehecolignge oagewedplieasdel etion of a data
el enent in the superset. The nenory in the conputer
15 ybe @hevree Fas tHdbe eApPISEag! E"é’&'éﬁ%la sipierndegt ”aﬁ*es it possible to
satssedindiatcatseh @ement stficibftevagaliee rebtenemases inpdshile Secondata

S Lmﬁ[)t?‘teéffegfn%fb%ﬁﬁmﬂ\ﬁ &Q%@ﬁér%%nmﬁ t@co@ﬁ@r @Jsténh@tn@aéﬁlications of
el enents from fi geme

sdﬁ??%@f@wﬁﬁ? E@Wd?é@‘Fﬁ? 8%t$%ct i ng and sendlng dat a

to the clients. The second superset is preferab

t réaredh ehervsanee vay Pas thheerp prtecdigpap $uto! C‘H@Weg%%ed on at least
2sioneef thhecisecgnehusuper set may have data el enents

sorted in a different way changes nmay occur at other

posi ¥ F¥ALate /T & RenSuperasden to the nqtyork. 3xtond aspect of

t he i nweatpionassbbiecaboveiecand ot her objects are

fulfilled by an electronic exchange conprising the
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3C 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.



extracting froma superset of sorted data elenents, a
first subset and a second subset, 10the second subset
being different fromthe first subset, selecting a

first and a second group of clients, the second group

of clients being a sub set dfP the first group of

clients, and sending, the first subset to the first
griyupraofing dleatateid tod suesdtsyaland wendingat he ssedohdnly one part of

SLH%@& e|g,qertth;ew§es99asiet%wﬂn@a‘d .§ﬁb;egg @Qte@ltd 81 Sonc 1% ddNE change
van

S(ﬂ t%&ﬁﬁ ﬁr‘i rvhor{ietn%k%da?? f}’lle dgtsassegflt J’I% g!eag eortﬁ?err]a}tgow:e(\:fiertm other

a Sr'fmt@néftﬁwbémwv\aweﬂrﬁeS?fétqﬁedr Frékeedstd ?‘%@%i%ﬂee'a%eo@b%'ete
seficth dab et ihoutenalif eetd fgebandptidt bi @adufpeset or qmBNee be sent
I nan'é *Pr?e s agFfeoranaMiﬁhqmbéIuge%gyegwgs e%gg t%%%ic@gte%§ ?eggts

are pre y not extracted or sent

%éﬂ? ger egggggwr%{]{hgteme{t%oglggaty mgﬂ%e IEF s&eﬁép?ss?? %twlg%we subscription

i rvp@ta segecbdtchent apedoh anlegtticenpsthe brineepiontt o t he

network, and a subscription associated to a client. In
th|s”ﬁéﬁaﬂﬁ?‘ﬂf%?@ﬂ?%ﬂ$1Bﬁh%fwa%ta can be done in a
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a .dag@ant@ne.0on a connection to a client. For exanple

this may be done 25 by neasuring the data rate

diThectiraction steherrelorrheckirans thesulyasdhrotheisnforatat fdmeiements
frfm theaghhebtine dNOLiRgEvHal Ution could be to receive
informati on froma nmessage bus and so forth. Thus the

sel ectlomgeaythselpectet,a group based on a conbi nati on of

iglat aaratien A iSURSEMHREdQNY DFoidasednon one of them

al one. The nmethod may further conprise the step of
aranamngiupgoftthe caat anidarert frediga bsetbscaceordrng ¢80 pbcliatts.

| east one of the follow ng arrangenents: data
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t & 8% patestm ents e By o PHAEYIURE" £ Her @atl P ﬁ“’feﬁ%‘r’t s’iﬂﬁ@éetréf
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anount of ban width to be used becones easier to

Cgra%tur%{teéaraﬁa apspé;a;h&ttof the four uppermost data element is sent every second.
The size of this message will always he the same {e.g. 4 bytes, 1 bytes per element)}.

30

Another solution would be to send a data element for each update when it occurs. {f during
this second 100 updates occur this would result in 100 data elements 4 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.

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.



I n anot her enbodi nent the nethod may conprise the step

of associating the subscription with a selected client
based on at |east one of the follow ng input: t he
data rate of the connection to the client, 10a counter
performance fromthe client,'tand client rights. The
extracting step, preferably extracts the subsets from

t Née supersety fofthdataréleenenteiupder:at | east one of the
followi ng events: a change in the superset, 15 -at

cer t AU FUPY AeCTheRT Paaten gkt Fiaeer 'ByheaSWRBfSatbﬁﬁ%b%S@%? the lecation
and Byding e sofset feodoanuih tatortjongentbinngsub eibsuligatssubeet.
sel ected group of clients. Wien and how the subset is
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occur so o e nore efficie
e%?%ﬁ%?rﬁﬁ?ﬁ”é%ﬁﬁﬁﬁs fron1the superset upon a change
in the superset. However if 20 changes continuously
oClberstad nregladgoicombysehthglellspeeeethe sol uti on may be to
extract data el enents (snapshot) at certain ti
i it efVARS"FELT YEdI By & MRBY 'ABRCRCET REIY ST 1T H‘éssé'e&tﬁ%éée”t if the
It | Saegsiera daetipn ets dataprrdwi idtie wbedsétization in the
systemand it nmay be nore bandwi dth efficient to do it
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coggmr;mgf ote'fg%md/ B2REl o1 5\@@%%%@% 2§,§§a@@ah9;a§s Bhat the first

t1mer e used I n order ec
sr?éizfseﬁ%‘ie”é Kol aubéét 'odttng BB x AP ¥ & ShAPEHIP “beff”ftrfébset
four uppernost data elenent is sent every second. The
siF’zréefelﬁ y iy whsrpsefages wirlerisatavaybztbe te ldezshpee ¢ldhglollgving data:
byt e byt es per el enent). Anot her solution would be
to s@WHMtwdﬁ 4 %l%nent for each update when it occurs.

Hf dePnkﬂgDytlmesd@e’@m@t P@@rwp‘ﬁaet es occur this vvoul d

result in 100 data elenents a éy beln % 9 o
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Dep&RE uf heldsEct ey SNAPSHaLcdanith b} BBlent eGhgUe 1N this
situation. As described earlier in this docunment, data
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techni ques, upon a ch ang upon tine I nterval
20 computer tor management of sortéd data elements the client computer com prising:

an interface for receiving an update message, the update message comprising data
refating to sorted data elements,
a memory comprising a set of sorted data elements and for storing the data relating to
sorted data elements,

25 - adisplay for displaying a number of the sorted data elements,
a message handler for managing the set of sorted data elements based on the data in

the update message.

The above clienl computer has the advantage that it provides a solution that makes it
possible to process data received from a computer system in a more efficient way. Since
30 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



11 The nethod may further conprise the follow ng step:
detecting at | east one |location of a change in the
superset, and based on the | ocation sending a subset
associated with the location to clients subscribing

for the subset. Thi s has t'he advantage that only the
subset conprising the change in the superset will be 5
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data ik glcabb41gidne add exk@ast byane ciah: tdrepuf Olchond AR dab: stored in
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by price’d tioned earlier 1n this docunent
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external application to sort the incom ng data. By
sehdidalg it He whdtta waalsmamﬁy@elch@dn iremgpeeidse apfaheomprising:
processing of the received data for a client conputer.
i 22FGEH ﬁoré’gﬁé%f‘ "8Y B g‘ﬁ”}?\?éntl on, the above and
ot-herrmobs egdesioareg oiub kidelaekniapt.andl i ent 20 conput er

15 Or SRRAGOENENt: Hbn§QS 4 8dadakanel ements, the client
conmputer conprising: an interface for receiving an _
updateinershgestatecligpdatreviressage ¢ omprridgtientesermiedhe client

r eb@biBOpdiRrEokdreth fatRio] £MRBdBes advBNDry conprising
a set of sorted data elenments and for storing the data

rel at; 'ftﬂ%mtbgdn%%ﬁtt<ﬁ‘?héjﬁ\tze@m§r|m REM S e agdlsot'hgr disnl aY (fi9kd by a
di spl ayi ng a nunber of the sorted data el enents
computer pregram product according to any of the previcus described embodiment the

20 computer pregram product being stored on a data carrier.

These and other aspacts of the invention will be apparent from and elucidated with

reference to the embodiments described hereinafter.
BRIEF DESCRIFPTION OF FIGURES

Fig. 1 illustrates an overview of a computer network, wherein the present invention may

25 be used, having different data rates on the connections between the devices.

Fig. 2 illustrates an embodiment of a superset of data and also depicturing three subsets of

data.
Fig. 3 illustrates three different supersets of data.

Fig. 4 HHustrates an overview of a computer network having different data rates on the

30 connections between the devices in the network. Also depicturing how the different subsets

may be distrinuted on the different connections,



a nmessage handl er for managi ng the set of sorted data
el ements based on the data in the update nessage. The
above client conmputer has the advantage that it

provi des a solution that makes it possible to process
data received froma conputéf systemin a nore
efficient way. Since 30 the sorted data elenents in
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Tamprriigisngied el eddichangestaidemgdtnte heetdebdta cohaisgeswe eubsets at
t hevidat-amglement $ e st 0kedhdrftich REr BB - thb Blichhesrluicent
conmput er receives an update nmessage conprising data
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menory or der rovide an accurate an rrect
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rreo%fgxgge CT&(?C&EPJ %1(:' t operations preferably relates to

gast one e foll ow ng operations: push
operation, po eration, delete operation and
f %rl@t hY '““S‘ﬁﬁg %‘fﬂ%a@u PeSBHErAE POREOGY & TRER ﬁ‘Fi@a“*HSP”t psition 4 of a
clseeritdaporputiens bre whetd goadliedabasetrr stcothednilinit digerathe carried
mepEyhefiiddieospdtent conputer. The inplicit operation
IS based on the content of the update nessage in order
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nessage chosen fromth
grcataﬁﬂ%rfg taée(ee?uaﬁmﬁtlasql ﬁa compute w ta%ltnéohcnf BQerﬁﬁalcP,'raecéout by the
nelierdatapebrenent, renove data, for renoving a data
el emrent, and 15 -change data, for changing a data
elrerentiusiBependi g caneb e iekalp@atitiea €drh @Rt cCIOAPH Bfferent subsets.

r Q\‘ﬁ%hen‘??wxilmecten tflrleo%%g% ry&§z§‘g%gpant %%a%l %ﬁ}gﬁw :%%ts&;only the client

erations ove
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olbjie¢ Covidrege feltfeivpb@d naysage if the goteput ér thptlogranset.
product according to any of the previous described

ermjoeiis rrﬁsttateet e Han FRMUHERIGoRE 0T ANLPILPHIE theRBIRYS at the client
dat a carrier cts of

s PP 8t e, T 80

om an uci dat ed
w th reference to t he enmbodi nent s descrl

hgpe ﬁét‘uftéa}tes sy cﬁ@nﬁg@lbﬁﬂomm@ G| @ﬁééage the subset/s at the client

25 computer. In this case by sending a delta-change of a data element and a data element.

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.



Fig. 1 illustrates an overview of a conputer network,
wherein the present invention may 25 be used, having
different data rates on the connections between the

devices. Fig. 2 illustrates an enbodi nent of a
superset of data and al so depicturing three subsets of
data. Fig. 3 illustrates three different supersets of

d ervi ew of a conputer
nZE{E\%BH'P%%QVQ%%A%E%%?%@%D@Q%@& ates on the 30

connections between the devices in the network. Also

depi'tt erRifg RN ¢ FECH Pfet BiRt sElilbsly {°' iy @ gaecrietion of these.

di stributed on the different connections. 13 Fig. 5
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bsets at e inplicit

op&t &t PUH Oéa‘“f r‘i“éed dSﬂg?‘H)} ?Sﬁée"é{]u ent conputer. Fig. 8

iIIustrates an addition of a data elenent into a set
1o fMERat Makerfyrirst nghie hirse! sapget &' atrtaTNicamttioe Gl Rifee evels
anpiatteR@tsi inplel iedrket Q@@ raduimaer € arthe edalodtmbysnteher levdl.gnts possible

CQQEWi%E only thgl% gncle Iévgétv\rx %@&stﬁgutg@date nmessage and
a rermva ata el enent romposition 4 of a 10

set I‘ISIn one subpset at .a cl
R Tne’ r;%i PR perarPae RhPersaoud: By e Era R
cofpetendingpighe hgeritiop. ugtth'ateé%n g Fa e i%@é&%&@@ &riiptigpute
19 @AY alieadnt Rvédataved, eneat: tforsomoptaﬁﬂfdrblﬁrﬂyp@ Oba@insetb uedrs.
?Eﬁo@:e&gr{m fn%ntlgn ¥sWef§Hp§'ae£n§/ t %oelﬂts %9%”&@ W@IQQBO or MBP

Inmplicit operation carried y the client
coMsERYSI MO TER-g. 11 il ustrat es an updat e nessage and
a renoval of a data elenent froma set of data
cahmpirivsiting wihneebsepsated imtetal ¢ith eareronpledicughd t he
inmplicit operation carried out by the client conputer.
Firgurel ittt dist « ahe sl @ampupdatsenressagent-end updatdrng aback-end

2@%?&;@'2%‘3%%%@& Q%Qb&%%@r%ﬁ H‘QSG%;GS@M '%L\l!cegltﬂw@@ts%onnectlons

recel ve

nessa
f |'|+U§Fat§€||8§§'fes vvgtdﬁféreéw ft}é%fwgss Ji"he t?ackness ﬂustrates t|1 banlawadth

(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 figure 1 have a letter on the screen, this illustrates that it is & client

computer belonging to user A, B and C.

25 Figure 2 ilustrates a superset of data 7 which in this example is divided into three subsets
of data 8, 9, 10. The superset can be divided intoc more subsets each comprising less data
elements or it can be divided intc less subsets comprising more data efements. How many
subsets that represent the superset is preferably decided based on each specific situation
and system wherein the invention is going to be used. In this document however we have

30 chosen to divide the superset into three subsets in crder tc make the invention easier to
understand. The first subset 8 comprising five data elements (1-5), the second subse! 9
comprising 15 data elements (6-20) , the third subset comprising the data elements > 20,

g.g. 21-30.



20 B and Cw |l receive the update nessage if the
update is in the second subset and only client Cwll
receive the update nmessage if the update is in the
third subset. Fig. 13 illustrates how changes may be
done in order to update theisubset/s at the client
conputer. In this case by sending the data el enents
t hdurbawesnchangesh. of three supke@ets kdm plidingsdaf AteeS sdrosl in three different
ChANIES TBYyPRSONE. Lo OLlEl:: 12 HPGAL L i UDISL /s at
the client 25 conp his case by sending a
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CaRplitsBod Rh&eih HORMBRALISOR thiag Rtddl d up their order depth
for this order book and mai ntain a shadow of the rea

OrFﬁjg%re pgﬂgt'ratjest an' éeo@rg%%'dgj c% ct091 pﬁ@y Ih@%t:mgﬂleysy@tregeﬂ) according to
chan t hat occurs on X1 ev

di'8t Vfﬂjt"édT“ér?avaeH?%SW@“ 59 Ci?’ﬁ%”%&?tae?ﬁ’ai”y&ﬁp?ﬁ TAFrgh* 2
151i delecthn9® aacogopyicetor ehe wrderatd@dtahd fonteroses | Tay alegory 20

1Q:ONB_F§)Ses|\@5 klﬁ)tersBVs_ dR0 126 Qreafthr sTJSHr@ shy@aptoj‘ns_nessage_ 11
contains information on the price levels that exists

I Mn tt To Kg%e‘{}‘!véﬁho% Wi s¥r t%fd irﬁ Q:ﬁalﬁ Qﬂlalef&%cgrt@ﬂ%nlgures The

each possi bl e y t hat onl ?F ,
prqe@éls wa @ersFtSB%ay&eﬁ?t tBLtllfeeﬂ ent&owg@eé& ﬁ.&og A" pt computer
beredsetlyasansgqppos tath orcety beindies cpdapt newagdsegrider thegentral

281 Rkinf YutRexpades st andi ng of the invention. In this
exanpl e the systemis configured to distribute 15

t h%?er ent %I‘ qwxdefﬁ:\/ﬁms dq%tlm%/ﬁ%er% Qx@t tqgere ct:é?]@l'bpréoarng C having

. However
i fére &ﬁta fétea%f*lﬂ CoOpRRCHOS I ef%'éedo‘?e'%rt ed | | sts and
not only with MOO or MBP nessage information. The
i riviemtA bas anintiledrpon shiéonesgpinal thedatitye! sstea] Withhpedy bandwidth. He can
r ef @ERRCHt O bhe bl GUBGe o PUERK ITHakdiAISTHE BhI@Svadts to subscribe for

2§§Etﬂﬁfim§ngnqtede%ﬁten1haV|ng front-end conputers 1,

Client B is a standard member client who is trading on one of the big firms 5 and has

normal connection to the central system 2. He wants to subscribe for the top 20 orders.

Client Cis 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,
30 Below fcllows an example of how the invention preferably works when disseminating
information from a superset 7 of data.

Client A sets up a subscription on a broadcast of the first subset 8.

Client B sels up a subscription on a broadcast first 8 and second subset 9.



20 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 tfain |line has | ow data

rate. Three of the front end conputers in figure 1

have- a diettttedetsanp 4 fiesSieri@ed, a bhbsaitlthust sabess thathirg tubset 10.
is a client conputer belonging to user A. B and C. 25

Fi Giipeth ciiqnfsus e e ves ses SupErisatirtion. idutese Ani a¢ pisp pe done
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HiVi'dEH into | ess subsets conpri sing nore data
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15 Figure 3 is an illustration of three supersets

CQﬂQM p?'!mﬂg Q%B% ){a@@ggé\‘r?&t Sgtulrén'oft F'é- ﬁ)% de Mr?rcfﬁ@rﬁt EV\@MSI\’!ave correct

Price de
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diffgferentangpsttem tenparddathalithie reygt emidstrafef gliisemay also refer
15The nbil G Broath &Qniid LSt £Ath6 $: WA aiSd4bs Blehit @fnplibe Thus not only how

su gggg;m$ﬁgc naxms mggpt over different 5
conhéet’i Bns? “IHe" ubset bei ng associated with the
connections of different data rates. For e

he
t HinE kB8 ng P AR SHIRERIdIP Wt EEts ﬁ@a'ﬂ%éfeébeﬂtmét“ the system 1o
syssbem 2iswytdof aololidnehtis Pesell or abbleti¢row haransimi ook lykanges are

Whed: &, 4L &8t cHdiged Rge SIQWRS is dRtiRa SORNBGLel 0P bign@RiBure 7 for
st _and second subset 17 to client

mh‘“%ﬁ§3?ﬁé@gﬁghﬁs?@ag%a connection is able to transnit
the first subset 18 to client C In this exanple the
celfral system 2 conprises two 10 supersets of data,
however the central system may conprise 1 or nore data
ellenBnts; Agyeterdes wBh agani@oareditiop betyedt! ord frore such as
100, 200, 500. This is dependent on the application
WTRE €] dlerh hiecot MMEBL hORvd Bio D @i NG nuetthe i sgr@edAdd order 26
] YstLat gs.an. %ln%é AN bdo%acgﬁzionpﬂ sing the

conputer systeml accordlng to the invention. The

ng‘tért%%r %l%?w_ ggil géeét t?gg{dg?&gg ﬁ%dég#%hang?anf;gosné%p for all other

conras Hebere 2l edpdvnihis e Aeeords. thTHwd pesiiery® 2 now Chas position

C G inS @Sm $v8B b$ UREFSekBd agiicannamedatfealierSthordnpg will receive any
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centinial 220 p3yshLeMred el nhenexg ahnagbiicdintshee exanli@o longer

provided in this docunent there exist three clients A

B and C having different data rates on the connections

as expl ai ned bel ow.



Client A has a limted connection against the centra
systemw th poor bandwi dth. He can therefore not

subscribe for the entire order depth. Therefore he

only wants to subscribe for 25 the top 5 orders in the
depth. Cient Bis a standand nenber client who is

trading on one of the big firnms 5 and has nor nal
cornectivomytvddr keangentor alis syatsent e didenwantgibk dor the third subset
subsgLihe for the top 20 orders. Cient Cis a high
standard client that is connected to a central gateway
sUBearrBeoRar PRaREn T B35 F Y0aath. "t B PR s
arP'&xaiipl @esfletishpyt this Chﬁ\génﬁedwnpﬁré* FAGHIGN drFeRS! Rise o delete
di=mgerdenabden@ nahkorinmidrarzpfirom &y SUpebBgtor &lloiredatoadeasts.
Client A sets up a subscription on a broadcast of the

f |Trh§tfoll§wm§%;an§3IeSQf s&13tngB s%sses aH@or@erSeréggfe' it h@@e&;ﬁd and third
R e T R T
9t&h@ﬁWhWTﬂm§ﬂbset 10. Elther the clients thensel ves
sets up a subscription. However this may al so be done
certaialdoy Atevt hreecenta ahkicoppittoeesyest em@20.by a
system adm ni strator or automatically by the system

1d tmskk@aa&d Oy tatmms.mo&.n@@m@ﬁeeﬁm@m PALANRY 8IS

S%I Tadcast dCﬁg{aChent gancﬂgl ?c\.)v ir%retlv ml'%?oaﬁ&ﬁ C?Lrg%yvih ﬁQp r%ce:ve

ri‘buting orde
Chﬁ'ﬁ@'@ésaﬁé alﬁchlyts nqztwo@mgwwct @n @ﬂafnfsbtrhéﬁgntf%,ﬁ@t wull therefore not be
bamdwkdthtnel drhemfes. The trick of this is to distribute
this informati on without the need of duplicating

nQSPI(SIag#@IHfFQErtQElaeergé't’eEﬂB ug%ﬁ’gth@f{am A8 Sion tor TNBther orders that are
or erteé)t&)b hés c%%pg:i]e ]Th or rtgat ad%ugt%fg})fan%fn{oﬁrha%’lggs gm-g?%vlil be
orrafé?@d bYHiee %@wn@a@wb@@v Sgwha*@ HEE RO $BFE %Uf%ﬁ’é? aphder

orcdetg®s Qi tPOSKEA Dite Beld6esA0 samwdriddrer thitkich subsed nkBsdpas
been sent out for the remaining levels. Cient Awll

t @Erﬁ{&&ﬂ A@@N@heaor@@rarn@%dm %%@,@fpotshen to@@u Binef SRES that are
dien orrec

PG Gl PRI T TIBRT EPUIET o B PPt gy ocer oee
20d@pthhs pif it aufes dEESée ofwi yLavesBbing famd LB ephepecatihe vi ew of
each client's picture is illustrated. This nay al so
r ebedt 21-> - A new order with a ranking position » 21,

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 atfected by this change. The {ront-end

25 application does not need to delete any order since he has a full crder-depth view by

subscribing for all three broadcasts.

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.
Remove:

30 The foflowing example is picturized in the figures 9, 10 and 11, and shows how the data

sets are treated when a subset remove order message is sent.



15 to how the information is stored in the nmenory at
each client conputer. Thus not only howit is seen on
the conputer screens. The followi ng section wll

expl ain how an add order shall be treated within the
systemto support this type'6f solution. It is based
on a sol ution where order book changes are distributed
askedelit @- éhangewgith Thekexanpli@ X setivkdrustirdgt edemavefi gure
6 for client A, figure 7 for 20 client B and figure 8
f orheCldtentacdrdiAdd them@dntidn Rill-geAerBRWhOREEEuLW trBin &ve order
r ' st t . T, i
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e | nvention W enerate the first subse
or GBI E 15MGadesaiSioY a1 PEit PR ALY T FIG W YRN P hing Add on
brrvadeastvilPBnta@She prdki gar woGd folv enttioAsws Elas B mseit tof theaieleted
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or der a e affecte i. s change. e orde

CHEr Rl eh [TBACS S g WAL B0 L GOl F o be o have n
r e edd potdie el sutsadmagspd Sator ersityin®€e the client

no longer will receive any order changes for this

or&iert swicenhe idoesp’ 4dn pubisc Kiabe ifpve the rsecondsisubset! other

18 Jg@é§@g?are atfectbdloyf QWL Shgl, T 480t B 1wl Lbsidonselit gbhRsition 3
or

r 26 and date the ranking position for all other,
SGPE st <P PR AFT Deran B ITIS MeraRE e s
t ratitipadlipo S will ort 2@ vantle srownchadsposis Pord@. i s
preferably renoved by the front-end application since
t h2ieqtl B eiMtrenorel tongaer onlpbsiibh K ahe ceirve: @anyan@ihg@bsition for all other

ChARGes,af Ok ibliSy QJﬂ%rch%g%.céiéﬂ?Bg‘é?Ei‘EéﬁonﬁMp@%rk b& 9L add on
the third subset 10 nmessage. . In figure 8, client C

1R IPHS 8 P Rl B B Aal s EHG (A T prion on the
posttniE onbskbp) . dbVevet. Hem ayrakerrsceivieahe sacendafubedt toetdr BY. This
t T Sad6 412 BPRzinsTHEAddr Od: + 8436k SRt GALE ONie ROLS 2J30Ea: RS QM Add this

to delete %th%%%o%rder since he has a full order-depth
ubscri

view by s ihg for all three broadcasts. The
fol |l ow nﬁéexan'pl es of sendi n%_ a subset add order
[

ned§dge T orm e SREHTRY RIFAOT Rid D RRIBEet e FakiggPosition for all other
2(piocdays inzed eiaffedtéreyf ihguhewe. Fi@neverptiheisaribignet hiodorder Add on
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an order that he aiready has within his depth via his subscription on third subset 0.

The following examples of sending a subset remove order message for the second and
25 third subset is not picturized in the figures. However the same method applies as described

in the exampie above.
Level 6-20 - An 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 broadcast, The broadcast will contain
30 2 items. One remove on position X and cne add on pesition 20, The Add on position 20 will

contain the order that moved from position 21 to 20 as a result of the deleted order.

Client A will net receive this message and his network connection against the central

system will therefore not be aftected by this change.



10 The system according to the invention wll generate
the second subset Add order broadcast. Only Cient B

and Cient Cwll receive this broadcast. Cient A

will not receive this nessage and his network

connection agai nst the centri@l systemw /| therefore

not be affected by this change. Cient B wll insert
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r arkdl g -posdridronth=2knkinkhessiys kermaceorodédng to the
invention will generate the third subset Add order
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t hoehar§e. The front-end 25 application does not

need to del ete any order since he has a full

ormgeherddiptt vireéieh\B Bl bseir e Biingefsage aldlthéihne@e@ork connections

brgadgags Senthl SHemAvifDL, &k 8BE b Bailel bPOSis &%ggé.ve this
message and their network connection against the

1522@%1’323 W@iﬁ%@@tm %_rlge{ogw\ejagol%fti%g g 3?9}&’}{9%\?@3&% ?a\tc/:r\}?«ttenﬁ pg‘%tignmorsali other
r & hiG2po§ii POt X BEWEWS 1 and 5 is renmpved. The

system according to the invention will generate the

f iUrdetesubset renove order broadcast 27. Al clients

wll receive this broadcast 27. The broadcast 27

preefo@rtalhyg teDE I BSonZoni Ho@ M. or €N € pE LBV KRNy RO IvlithONhXsystem

aqgs%grt@mgtﬁg Op90$LitFO!’!.o|rl] issdasérahcﬁw ﬁgo%t%ﬂ where order book changes are

20 distributed as delta changes.

An update occurs on an existing order in the order book. This can happen when an order is
partly traded or modified without any order book priority change. The solution is picturized

in the figure 12,
Level 1-8 — Update that affects an existing order within the top 5 levels.

25 The system according to the invention wili generate the first subset order change 30

broadcast. All clients will receive this broadcast and update their order depth accordingly.
Level 6-26 - Update that alfects an existing order within the levels 6-20.

The system according to the invention generates the second subset change order 30
broadcast. Only Client 8 and Client C will receive this broadcast and update their order

30 depth accordingly, see position 10 in the figures. Client A will not receive this message and



5 position 5 wll contain the order that noved from
position 6 to 5 as a result of the deleted order. The
systemw || al so generate a second subset add order 28
on position 20 for the order that noved from position
21 to 20. Another way of hamréling this would be to
have an extra add record in the first subset nessage
2'hif otwposoitnearn2Qainglithesntr A spitbh wilermeweort het tgrafiestedpy this
pPagkideon X and inprove the ranking position for al
other 10 orders that are affected by this change. The
or hat SL Wi | ti,0 d so
LQ@%zq ent quu%P'e tm?t Af{eétgga;égWi eor%gztjhepig Is é1 %d%@vﬁe
ssage and nsert it tot
i TF g ARl e od i DahE S b BeRe Y Her Tt SHIEaLE® °
FCJtlf@qqit:aSB Qi Flienefovieretdine this derdeant wogirtitenis)orgaidepth accordingly,
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ff
ar e[jz?helrﬁngerweor% ﬁé/nngig gsr a%dﬁgﬁ]e cirgra(?ns}st i1 %Hiqggefo% rli e affected by

aHP@éﬁvghaS this order in his order depth (via the
subscription on the second subset 9). However, he may
al e infe0et ivedithve irssonnd: hsdbsets crdepd PGhis Phius ent can be used for

1darno@quasetren@%@abmt@ﬁhé\&dmm@@m bd BLQNHa108:pO8Mdrd PR 20e a list of
|tems am?w% RPer{e %%tch(e)lﬂfm lt are |r${ereﬁted i (gﬁgrggtr{)ta?tstohge%g aad you

posi t'i on. Fefove

arftbuidnise m@sttr'h@ert%m%r figeposiet n an efigentardy %tméwd%mat'ﬂg any
ortekset.hat are affected by this change. dient Cs
application will ignore the order Add on position 5
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VistuhilSd S DSCIdtPEIb@ Bt OBf 4thdasda patbs@abe 3herskhe f ol | owi ng
exanpl es of sending a subset renpve order nessage for
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t he second subset renove order broadcast. Only Cient

B F%QFL g 'II@snrtateg aW'«JpljatE%ngaKQ &fhb\é thr ng a-ghﬁset wherein a shap

br oadcast w Il contain remove on

pSEF'td ot %(b%ﬁ’ud?r BHE 54 *BH *?)B@Pt‘l"d‘ﬁd% t“‘*ﬁ“r‘é ARG CT computer.

position 20 will contain the order that noved from

poRiitei Ay 2deseiipt R0 thstedn regwlitingfdogheotdef edet hgrafsients or steps
2sClahend” oA M ldoehOd: ck@GRI V@utitkS message and his network

connection against the central systemw /| therefore

n%rtb@m%feftﬁgttﬁg stciL&i”%n@h&ﬂgﬁ%" does not exclude other elements or steps.



19 dient Bwll renove the order on position X and

i nprove 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 nessage and insert
it to the 20th position. 5 Cient Cwll renove the
order on position X and inprgve t he ranki ng position
for all other orders that are affected by this change.
dient gf application will ignore the order Add on
posﬁgﬁg %0 since he al ready has this order in his
order depth via the subscrlptlon on the third subset.
Level A2BChodqupryes e ens o4& r anki ng p05|t|on X >20 is
renoved.. 10 The séﬁéen1accord|n vention

[
g en afr %‘ﬂ@n% HEERS fs GPs di @ ?Oéﬁ’b‘%}’g naﬁata?n S 2@5}5%%%? admg system,
t t
i BTGB FRRGVES FBron BOST 91BTF IR om NGt e @ osive
d t, A &
e PRI O ET NS S FHEE Tiohd BB 53 G B erent

wi | | efore not be affected by this change. 15
jﬁﬁwQﬁﬁQf%mﬁll renove the order on position X and

i mprove . th rankln oslt for ar der _th t .
a?E et But S aBaRai e be hafuteraiap Bl fidehRhdine
sy\ﬂc l\% gx{ %gpegﬁgfcgr?ﬁmcﬁ ln rom lg%ﬂgg%?%se b%u]l[lvggstgﬁg Sroduceancw list
F is based on a solution where order book
0cfo &%E@“%F

20 dlstrlbuted as delta changes An update
occurs on an or der

can hsRERE BB S B Crsmyled { GoRt A ar oAl
S d5T ol St PR BEE 12t Lo T G Dy burent s
ffect
s it & FBE B ke Ee i 87 i o e TR B o b
rst subset order change 30 broadcast

%f %ﬁ e t.he fH
EVEM RIS G r ecei ve this broadcast and update
their order depth accordingly.

2. The method according to claim 1, wherein the method further comprises the step of
broadecasting to each of the clients an item 1o be added at the lowest ranked position of the list of

the respective client.

3. The method according to claim 2, wherein the item to be added at the lowest ranked

position of the list of the respective clieni 1s included in the broadcast message.

4. The method according to claim 1, wherein the list of items represents an orderbook of

the computer-implemented electronic trading system.



Level 6-20 - Update that affects an existing order
within the I evels 6-20. The system according to the

i nvention generates the second subset change order 30
broadcast. Only Cient B and Client Cwll receive
this broadcast and update their order 30 depth
accordingly, see position 10 in the figures. Cient A
will not receive this nessa and 20 his network
connection agai nst the centr systemw || therefore
not be affected, by this chan Level 21-> - Update

t hat® AfPREYE-Rlcgienied 7'f “é’OB‘rcd‘gg‘ng REIYESPEIPESBY  and

abov The system accqording to the invention generates
t he %P?WF@H%@@FO A& or der 30 5 broadcast . Cnly
Cient C mnll recelve hi s broadcast nd $ ? F g
order dePPHYGREYIHE] Fhplilemsdpa ﬁ%‘éﬁ“&‘i‘ 6‘H %‘E‘i‘“ GPEgF adjng
client C. die recei

e SRR R SR GO e e AR 3 RS of g ke o x
central systemw Il therefore not be affected b
char§eg a?ﬂ%“‘icﬁ‘f“b%chﬁ‘flig FFCBIP @@HPW&%F%“W@%‘ SSdO%}P%YStW fumber of
described.in this dqcu can be used for 10 nmany

di f FEPER &fﬁﬁﬁﬁt%ﬁ 5t°a 718 sol ution can be used in
all case qQu have a

there ar ehat w ﬂ’t 1 e rcg}oécx{ ?%F@&%é&twsd’?g}e&“éﬂ? list to

t f the |i ld like to distribute th
oo i b R R o ent vy wi thout o
duplicati.n nmessa gure 13 illystrate n
uggét@nﬁm%waﬁ 258 e St Bt S hihitar o130 LR eFoaciy
th tem sen e del ta c

misgzer b St B TP s ﬁ-fm%cgﬁaﬁﬁ 'hebdsgl *?eﬁg%%na"‘“d fpoge the

f“F@Qﬂ‘éﬁHSﬁ/’@g’a PG QBEHE" fat B BT URTGR B ST T e BT 4E Hommed of he

S rt of the superset. Figure 14
efpraerrny Jordir it B e e et tat & e epmnt s

in a subset. In the figure the systen1sends the delta
changes of the data el enents represented by the bl ack

6. The computer-implemented electronic trading system according to claim 3, wherein
the transmitter is configured to broadeast fo each of the clients an item to be added at the lowest

ranked position of the list of the respective client.

7. The computer system according to claim 6, wherein the transmitter is configured to
include in the broadcast message the item to be added at the lowest ranked position of the list of

the respective client.

8. The computer system according to ctaim 5, wherein the list of items represents an

orderbook of the trading system,



20 rectangl es. The upper one of the black rectangl es

represents data structured as a delta-change of at

| east a part of a data elenment of at |least a part of a

superset. Figure 15 illustrates an update or change of

two data elenents in a subset wherein a snap shot of

the subset or superset is sent in order to update the

set at the client conputer. _, In the above

description the tern1"conpr|§1ng" does not excl ude

ot her elements or steps 25 and "a" or an does not

exclude a plurality. Furthernore the terns "include"

and "contain does not. exclude other el enments. or,. .

st ep’s > mehodcp g pagformed in a cliept comppiey ﬁ%awe%ﬁ%% é er‘S{ pdiems

pr ovi |n current |ist of [ .

rey Heg}?ﬁww’ﬂ?w} %?Pé‘?PP@H“%FP %E?nfﬂ&wﬂ(eﬁfe%w?% t‘é‘?&‘f‘%ﬁnﬂ%m’e the client

nt subscribes to

a flrst el ectronic ¢li S
SLQQ?% s ' eyl s gt et Yguaspin 352 CB’EP‘H‘a*ﬁ’PEB’é’PW ggetronic
kﬂ%ﬁ% and a second elect OHI@.§|Ient S bscrles to
trg Fhage, ¥ WinpsaRsBre PrastehpPePAG QI P RAE °| I8¢ O wher e
detectin ut er assoc
t he I&C&H‘H@tde?oﬁdh‘ii ‘@hséi‘gﬁeé’(ﬂ’“’etl?ée‘iirﬁﬁr‘ é““i’lr"'%%aﬁ“ﬂjg&%“y‘g’f‘é r‘ﬁag}“g
itemis renpved fromthe fjrst itens of the
‘*Xgﬂﬁﬂﬁbf#‘m{“ “éﬁt‘e%"“ﬂ)? ﬁé‘é’“é‘oﬁn&/\i‘ﬁ rEptiGh apd r st X i tens:

in respon he detectin
t r aﬁ% RPN e ‘6%‘58@‘5% %’foﬁ%‘ﬁ‘%‘él&ésaﬂ% ”b‘d?‘ﬁm Cﬂ’gplfti’r rEPOYpghe one
ﬁ@?g electronic clients that includes the item
m?é & FFYAsthe first X items of the current |ist
such that the fj and second el ectr clie re ..
i QYIRS 5P s roathi G R ENGUE L UG Bp Seap e b
t he ent re. ne met hod ,according .t o
RS i Bri ’%f"‘t\t%&"iﬂ%fll’f&ér‘“ftﬁP’PH‘é?* e 1S AEOb L s
of broadcasting to each of the clients an itemto be
added at the | owest ranked position of the list of the
R i
osi ti the |list of the respective client
o 800 R Bietien R Pl e et 4 The
met hod according to claiml, mhereln the list of itens
represents an orderbook of the conputer-inplenented

el eql. "Iqwn(l:et}tlord%gcor:]c ng X) c,tldl m 10, wherein the new item to be added at position X of

the client list is received in the same broadcast message that indicates the removal of one item

from the client list.

12, The method according to claim 9, wherein the list of ifems represents an orderbook of

the computer-implemented electronic trading system.



22 5. A conputer-inplenented el ectronic trading
system conprising: electronic circuitry configured to:
provide a current list of itens in a
conput er-i npl emented el ectronic trading system where
a first electronic client subscribes to the first X
itens of the current list, X being a positive integer,
and a second el ectronic C|Ie£} subscribes to the first
Y nunmber of itens of the curtent |ist, where Y>X and

det ect when an |t§?1|s renoved fron1the first i%

of tlﬁeAéU‘an Pl &y mpagaginegied gt oM jelgting fo fanpagiong i
itemns; a.transmtter
‘Qﬂ‘éi“@bf‘?iﬂ‘@]“"é‘éféﬁ]e%%‘f rlitesdsien W@Flaﬂg%ﬁ PR P e tE? first X items

ssa tqo.both the first nd second el ectroni.c

ol PBRALLSH LM AR RIBRUERETTRHCR GROGAUEE F BRI FOpine 2
X jtens of the current st such that the first and
P%%Hiﬁ%@b e ﬁawﬁemewwtk ¢ 48 % nf or med of the removed
item w t hout haq to receive the entire new | ted
6. TRHETCERPUTBR HPTEieALEaIBH RET8H 81“61}°§8P’H§jt%3?§‘11%‘?h“
accordln to claimb5, wherein the transmtter
fé%lﬁf’ﬁcé‘ﬁ?‘%e’%a“@? M&G%IGWBV%%‘W%‘F‘“?WE‘ @]F F%H’f‘khs nitem
to be added at the | owest rank ion of the |ist
of PHEFMBEHECETAIE SIOFq it of X sorte ”e“g‘ e conput er

sy sten1accorgl % to claim®6, mherﬁén the transmtte

i s AdhrTagtbadie granged ﬁfid%?nﬁﬁ theRst HrosRyed dem sf%*a%‘f

LR, e OB oL e L ovest ke el L am 1 D

system ac to cIa|n15 wherein the list of itens
“W@ﬁ?@géﬁﬁiqﬁ “%SﬂéWﬁook of the trading system 23
9 A {gﬁatgnhl ed @F:qgsggl?ﬁ 1aﬁ$lr-§1{18g¥n%?rtaléiﬁ%&p g(% f&{%ﬁp % ﬁrca:ct }gg)%xoadcast message if
tra sactiopns in ut er -
b Feng O ER AR RBRE: EEVALPL BT e O pe s s mo

first Xite of a current list of itenms in the
m@BﬂﬂdTg¥f¥%gfgﬁ%nted el ectroni ¢ trading exchange, X

bei ng a positive integer, the method conprising the

steps of : receiving a broadcast nessage fromthe

| ement ed el.ec trad excha
nandatie B"ﬁéﬂﬁw as<f°1 et T ?T‘b*ﬁf%@%ﬁaé Piidjeg s arranged
to t he broa

t()ﬁ;é@gg(d\éltene ﬁté’oéllﬁ ﬁ'ﬁtl,ﬂf sopgﬁﬁ &thﬁ é 8 észe{ g}vc%s

fromthe client Ilst

15. The client computer according to claim 14, wherein the message handler is arranged
to extract an item to be added al position X from the same broadcast message that indicates the

removal of one item from the current list,

16. The client computer according to claim 14, wherein the current list of items

represents an orderbook of the computer-implemented electronic trading system.



wherein if another broadcast nessage indicates renoval
of an itemfromthe current list. that is not included
inthe first Xitens, the client conputer ignoring the
anot her broadcast. 10. The method according to
claim9, further conprising the step of adding a new
itemat position X of the cIient list when the one
itemis renoved. Fpe nmet hod according to
clai m 10, wherein the neMIlt%n1to be added at position
X of the client list is received in the sanme broadcast
nmessage that indicates the renoval of one itemfrom
the client |ist. 12. The method according to

cl ai'th  MeRREPEPHISIER | i st of itens represents an

or der book, of the co uter-i ement ed el ectroni

t r adiPAGLpE £ ehfee 4 © Wrrent i O?Eieﬂwt@ﬁ(f Bt OBBHBTE: tgfepegped

aclient I|ist
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& set of X sorted itens, and a nmessage handler
AFP&iged to manage the set of X sorted items and

Irte remﬁl\éleersl?aongq?trgrti}ees EPWIEVSS I%%’g@gé’%%g@g’ﬁ itnasr%{aﬁ %?ygtlixtthcdﬁlsl and

scggggcg&éoq%;ﬂﬁgg IIhoa glclflg?sﬁheeﬁlczzb%s%i]g)r@d l{lrat X a%%]ré% a uﬁz}xtn%t such
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is not included in the first X itens. 14.
’“ﬁﬁ‘ee tET ‘F’?elhecne(\,”olfff)ut er according to claim13, wherein the

nessage handler is arranged to add a new item at
posi tion X of the set of X sorted itens when an item
isr

cr ai T B B PRl T Tt R AR ER S PR ook

t te t X f th
oGt e b et 1R R e s ?@Zl T he 1 e e o

one itemfromthe current I|ist. 16. The client
conputer according to claim 14, mherein the current

oL ST R SR BTSN R S U
electronic circuitry configured to:
provide a current list of items in a computer-implemented electronic trading
system, where a first clectronic client subscribes to the first X items of the current list, X
being a positive integer, and a second electronic client subscribes to the first Y number of

items of the current list, where Y>X, and



25 17. A nmethod conpri sing: transmtting
a change in a current list of itens stored in a
comput er-i npl enented el ectronic trading systemto at

| east two types of electronic clients, where a first

el ectronic client subscribes to the first X itens of
the current list, X being a positive integer, and a
second el ectronic client sub%fribes to the first Y
nunber of itens of the curre list, where Y>X;, and

detectin a co ciated with t
conputerg?ﬁ%%@ nE“é?%%?F3 ?@miggaiﬁat§V§P§WfBWﬁ@deﬁd
s. . added to the first X itens of the current

an ite
| i stnei"glsb‘?f SRS &l 1ist of first X items; and

to the de st tti
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Itcglgegcg z&%ccgggqt& tt%ﬁ%{}ggl lﬂlgqg{i %cipgcgezscbggi? % ga%%ﬁ?c{ iP%)p:ﬁ%ch the added

he nEthod according to claim17,
”V%gﬁgﬁﬁh?ﬁgtPﬁsﬁv%WCFWEﬁ§a¥5ﬁresents an order book of
the conmputer-inplenmented el ectronic trading system
19. A conputer i npl enented el ectronic trading system
conpr.i electqonlc c rCU|tr%fconfﬂ9ure

pr ovqod m %@Wineﬁp eln}cg&cdS QUi Radng Syst accox%mg% claim 19, wherein
er-i npl enment ed elec oni ¢ tradi LD
o Y St BBERGAT BB Pt BUBEGPIBEY PO LY Fine s

items of the current list, X being a positive integer,

and a second el ectronic client subscribes to the first

Y n itens of the curren

26 1K mcflog L Rt LR TS RAIh Bt e P ‘#?Séd“em“
L L

et t [ d t anic
suy scbl g 8?} fﬁ%&él&%@s ggblb?lﬁﬂft:ﬁ)gﬂ{ﬂﬁsfigﬁl% 08%11%@%18}? dcmcnted electronic
| ect t hat d It th
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nted electronlc
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to b f d li ent ter f
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It t li
ok e R i S el erbhit Bk T abdr gadwsx
being a positive integer, the method conprising the
steps of:

22. The method according to claim 21, further comprising the step of removing the item

at position X of the list when a new item is added.



recei ving a broadcast nessage fromthe
conputer-i npl enented el ectronic tradi ng exchange

i ndi cating adding of one itemto the current list, and
in response to the recei pt of the broadcast nessage,
the client conputer adding the one itemto the client
list, wherein if another broadcast nessage

i ndi cat es adding an itemto ﬁye current list that is
not included in the first X Ttens, the client conputer
i gnoring the another broadcast. 22. The net hod
according to cIain121 fin-they conprising the step of

o DR SRR R0 S 3Rl R e R e s g PYooo
o bk me‘f"ﬂ‘éeqé&ﬁi&?ﬁ?"e‘l‘a“l‘r}%ﬁlﬁ%}gﬁ ot bl cotroni o

tradi ng system 24. A client conputer for
managing a client list of itenms relating to

t t ; .
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f ast .Imes ge frpﬁ1tEe ut er -i npl enent ed

PO@} HEREaR HTERARES i e eg%cpw cating ndding of one

s et anﬁB{tfas?Sf"f @gntqe tf) é?-?g“’c gR dcast mGSXd grfr%qgcec%n{ggtu fng;;lgngltcd

X t t d add
LSl AR a*gﬁﬁﬁwgﬂﬁﬁ%sﬁ%ﬁle?e”ggw'éf s A e
recehxedlbnpadc ﬁgz%(ngdqq%gémgddlng one of the
fir SO TS Ofﬁg % el N wherein the

h h
gfg%g c%c; Q n%nggié gxéangi; rf%a%é%c E%sely 9@? (S) ltg 5,{% a%Q (3) Qr?uspondmg

emto rr ent

11(:Irnn tt%ltﬁc sef ﬂf J? 5P %LR g{,lﬁs if fl]tc 1cctcw§id E)]toadca% message mdﬁéteg ar]]cﬁ ng 0‘?1@ of the

C ut er ccordlng to claim24, wherein the
mStxqemsuﬁgﬁﬁ”g?“ $ arranged to renmove the item at

pos'v&ﬁ]relnt‘ mﬁ%s ehanc'il ;tm rt%cz arr ngﬁé@{ t{> Ejg%g]c alsfot g’?o%\t/i\%ast mcssdge if

omput er accor

thc‘é cli]HOﬂ'!(, gltoa&)cfasilzz%c 554 r r gggtess f gns anu-,% lgg’\r(?glgl?&f {tt a'?% not included in
Ut e er-1inplemne FGAIC tra I'ng system

the ﬁ1st X items.

25, The client computer according to claim 24, wherein the message handler is arranged

to remove the item af position X of the list when a new item is added.

26. The clieni computer according {o claim 24, wherein the list of items represents an

orderbook of the computer-implemented electronic trading system.



28 27. A nethod conprising the steps of:
providing a current list of itens in a
comput er-i npl enented el ectronic trading system where
a first electronic clien.t subscribes to the first X
items of the current list, X being a positive integer,
and a second electronic client subscribes to the first
Y nunber of itens of the curg nt list, where Y>X;
detecting, by a conputer assoOtiated with the
conput er-i npl emented el ectronic trading system when
an itemis updated in the first X itens of the current
list_ .t roduce a.new list of first X itens; and
in r%%%éﬁ%@’ﬁﬁ“??ﬁ?&f?%ﬁFPﬁg st ep, transn1tt|ng a
broadcast nessage to both the first and _ T
el ect'?driféd 8‘1‘%"@%’%06 IEEES 1 heqRpess ”Pfi’{%‘“?rt‘%fﬁ?%%f flipgpystem,
he first X itens uch t
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i G ceond ooy oL QB L 0 G S R ren
l\Q/herel he list of itens represents an orderbook of
Wfﬁ@%% ter-inpl ement ed electronlc tradlng system

. ter-inpl enente ctronlc tr
co n‘pdl% & :urgp Hy BPUR ﬁ%SBC%?‘? % §,01'8%LH?2 -168&@811t?%a¥&10n1c tradmg
rovide a current |is . :
Sﬁ%wf G et Rt e Bt KORTR of Py iy oo g litof
f %lrst el.ectronic client subscribes to the first X
WSt LS he current 1ist, X being a p03|t|ve i nt eger,

$”ﬂuﬁﬁe§$5§f?fo f\‘?ee%i&sr?&”{t%et‘f W PR el L %bt d

jtem a
Swdteéwgmaf SRSl PR tF%'tme 8?%?68&8@@%9 Xufheh BEpt P it
hg g 1 t Lel i ! edgpcn W@hothavm
sy “H%‘?@b‘% ngs‘vgin GleclBifr gt w B RIgeH g P B Kigu having
essage ta bOtH the first and second el ectronic
méﬁf@ﬁ%c”wﬂﬁ?ww Bl udes the itemupdated in the first X
itens of the current |list such that the first and
second el ectronic clients are inforned of the updated

i t e Ecqg%?jpag¥$l o f e dwgcln }eoﬁ oir iemg rV;\aI: csents %nt orderbook
h Vist of it
ﬁféc COélg%ﬂ?gn hm%ﬁ?ﬁ%ﬁgleew%? TSt o - .°an eﬁe"ﬁt ed

electronlc tradi ng system 31. A nethod to be
perfornmed in a client conputer for nanaglng a client
list N it

e
compl 8¢ H%‘B P b B Bingn ge.
e@,r %nt sgﬁg‘{gbes to the first Xitens of a
curr e ?gfmbWﬁ%l A the conputer-lnplenented
electronlc tradin X bei
i nt eger, Jtoﬁgi ﬁ&nﬁ%}& ﬁé ﬁ,g?lﬁ% ‘Ilﬁld,(){hﬁ%lfﬂ inga cmcn#o.cl (:chtromc trading
system, where a first electronic chient subscribes to the first X items of the cusrent list, X

being a positive integer, and a second clectronic clicnt subscribes to the first Y number of

items of the current list, where Y>X, and



recei ving a broadcast nessage fromthe
conputer-i npl enented el ectronic tradi ng exchange

i ndi cati ng an update of one itemin the current I|ist,
and in response to the recei pt of the broadcast
nmessage, the client conputer updating the client |ist,
wherein if a broadcast nessage indicates an update of
an itemfromthe current Iis% that is not included in
the first X itens, the cIien conmput er ignores that

b d L, th i, t
ol ai m 31 GRGRE f LA PPEEIdE P PP CLB Ry g frBduce
der bqo t - I ted el ect [
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1:16%‘;?%0910 golg rigcrfjtz ft\%gsclgrt\rggcgc}pt: 0‘}1%%“@8%( r:&%)[ngﬁr & the 1tem upd?ltcd mx he first

f
Xt BB RGP iTFach TR ﬁgﬁirf@o TS A3 g or e
; ted it d

B TR R & PNl g i set of X sortec

itenms, wherein the nmessage handler is configured to
update a correspondi ng itenrif a received broadcast

MES So%g'?h 1}00{11881%} rﬁ%)lj%ncgyeg chle ronéc dtr (c)hngaastem fu,ccn( I{&EE clxm% 29, wherein

iterms an cas

the ﬂq ol,l; %g;%\s z%glg:sepl %ﬁ‘%&? é)golge B &]mpu[]e? uglgglggqtcadn clccegx"f‘ E aﬁlgg systern.

anot acco
to cIa|n133, wherein the I|st of itemns represents an
order book of the conputer-inplenmented el ectronic

tr a%l NY & 1od?o be performed in a client computer for managing a client list of items

relating to transactions in a compuler-implemented electronic trading exchange, where the client
subscribes to the first X items of a current list of items in the computer-implemented electronic
trading exchange, X being a positive integer, the method comprising the steps oft

receiving a broadcast message from the computer-implemented electronic trading
exchange indicating an update of one item in the current list, and

in response to the receipt of the broadcast message, the client computer updating the
client list,

wherein if a broadcast message indicates an update of an item from the current list that is

not included in the first X items, the client computer ignores that broadcast message.

32. The method according to claim 31, wherein the list of items represents an orderbook

of the computer-implemented electronic trading system.
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33. A client computer {for managing a list of itern relating to transactions in a trading
system clients where the client subscribes to & list comprising of the first X items of the list, X
being a positive integer, the computer comprising :

an interface for receiving for receiving a broadcast message indicating an update of one
item in the list,

a memory for storing a set of X sorted items, and

a message handler for managing the set of X sorted items, wherein the message handler is
configured to update a corresponding item if a received broadcast message indicates an update of
one of the first X items and to ignore a received broadcast message if the received broadcast

message indicates an update of another item.

34. The client computer according (o claim 33, wherein the list of items represents an

orderbook of the computer-implemented electronic trading system.



