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| NTELLI GENT | NFORVATI ON DI SSEM NATION FI ELD OF THE
I NVENTI ON The presen t invent ion relat es t o dist
WO 2@w8Mt462dN of dat a in com put er syst ens. |PCPHEP1007/063193
icular it relat es to informat ion disseminat ion
in hig h performance t rad ing syst enms . BACKGROUND
OF THE I NVENTI ON Today it is very comnon t hat
informat ion ISTREMENIVIQIFOBMATIMN DEISENENAD ONKS. The
amount of informat ion bei ng sent is rapidly
increasi ng due to t he advances in tech nol ogy ,
meking it possible t o send and hand |l e nore inform at
i on at h| her_ speed compared t o before. Fu rt herm
Fo-e, OmEWF BppINTI @At i ons demands a hig her amount of
i nform at ion compared to before. Even furt her, t he
Therporstntamcatiof rélatkee fanliatriblidomofitisa op@m purpraynerv\/sflinedadncular it
ragtebvosln%rﬁq%ﬁowesge%.ngt.ann.wdn FridhRndeS S dloyet A, exam
e com put er systems wherei n informat ion
inat_ion is one of t he nost essent ial parts
BéPéGEP%H?Or W'ﬁ'&\‘leNF'zﬁ\‘ ing syst ems. Elect ronic t rad
ing of secu rit ies, derivat ives, comnod it ies and
Todayhiers very crameb@that mgornrayioe i $nt esar dotnpuien nefawogles. The amount of

|rﬁM|‘bn %]:eln'g %teﬂng]réﬁm{/ %ré@gfnﬁ@ Q"{lg'tﬁe é%lvgﬁcegl @Fecﬁﬁgoglflt ﬁ%kmg it

to users at needs't he inform at |onfor meki ng 't
pP%fbb'%tod%?@P§1”6ﬁ§”d'§We indermagian aghipBer JP4ed FUMRArEhEP Ritfore.
Fher eraese sem @Iﬂh&tloh_-ildé’rﬁarhﬁranhlg}fd% ainolnet ofSiefosm &10dh dd@plared to
bﬁt%ré. E?eﬁc’Hﬁn‘l tﬂg% gr@ancé %?qfoﬁ'maﬁc% h&go Sexshtpean% V\\?P&? of Qusmess

ave he I niorm at 1 on as soon as posps b
whesdn pesegtion ispald- not be enoug h't o only boost t he
performance int he cent ral syst emby for ex anple

AHQQ%pieﬂﬁ cbmbt@tehé&fs@é’hﬁi ﬁheriem ifoein arontcﬁssgﬁlﬁnaftﬂod iDdnedof the most
ency pr oblemin t he syst

esse”F'a'LBs""n[S arg ele%tr%mcna{i nysl eh ecks end up at t he user

side anyway , since t he users may have limt ed
Elipeganipirafing of aeputides,gdatatiwes OH@!”TOdd@ﬁ angether fnancia instruments
r&b@lt@ﬂﬂltargreadm@yls%f BOrm attb@hick hBd S B/P6iri0lite@@BUsdrakhat needs the

: em ha n.erate and dist rib ute a |ot of
o St PRt e s R RO sH I o Br o o tgments.
Fbasérgopaithealss e @hnapetiofsuch & cemiedisethttadiog aysteonaanttr have the

|r{f5]r9naf'1‘|oh ag'%lgoﬂ Qégpd%@i)ﬂle’ Iran'n@sé Eas@é‘ﬁ nq:Q/ rhﬁ bg%o%H lr& cﬁﬂ/ boost the
efficien t An exam pl e of %%aztemfor

Id
pFrﬁ@[”@”é%t” trhsr?eﬂtea' Sﬁ?t6?‘rHVdPr FWH"’S“ 8P it Belpr Pwaresm order to get
ridG05/bofRABAK0rInt hdhatiescydprobir®nit tkesycrdnpessuallyditkbebertnecks end

P%fh%”&s‘éff‘%g n)nrrzggclg%cé t}“realge! r‘?a)} R‘i\%ﬁm ?etd doggblﬁpéjs trJIUpldgte their

etypeso fonic informat 1onis sent
Ch@%‘é‘?ﬁ@tﬂatcamé%' SY®@Mm . Provid ing elect ronic t rad
ing informat ion and elect ron ic informat ion ont
Thes, seist g edAlcedrdtsy ste@MaSitg g drateaint disyrid € beRs@Sata thenany

dﬁ%%ltnugérg ngporﬁy ogg%MLnroﬁgibgsn? Qut als%lraq ?gmﬁlc tYmE gnoapcgatp%s during a

Servers
tiadeg glay @ds'éb%ﬁt&tbeedomehfea” ﬁﬁ'@'eﬁh‘a?y ion . The syst

endi scl osed in us 2005/ 027342 1 solves t his prob I em
ABVexsRbletdr aispgetn BEpfovidirgtelébatoticShiofr@@ianiifitiedRribed in US

2005/0273421. This document describes a different system wherein the trading
information and mulitiple types of electronic information is sent in the same data stream.
Providing electronic trading information and electronic information on the same data
stream significantly increases the computations required on a target device and by servers

being used by electronic trading providers to separate the information. The system
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plural second dat a st reams t hat can be sel ect
ively req uested , disp |ayed and used by a user. Each

w@Roos/ohs2pl ural second dat a st ream s incl udeCT/BR®OT063193

more of t he plural differegt types of elect ronict
rad ing informat ion fromt he f irst data st ream.

dggl(‘e’%ecd? |L\7@|°°¥vr°§6§1?35‘°t°"’631”8&8 q%é hﬁﬂﬂ%@ hﬁg”% (t:ag?ttream into

phozlesegfndtdatrestpdanrsatihat sapes wfecel @ctequested.odigplayad anfigsed by a

uE&f @5&5‘ (ﬂtthé ?I@ral @ectong%atsaesq%ra%s‘:’r%luc%s%he %?f%mré @fst'hg Iutral different
han usi he same elect ronict rad in |nformat

tYRSH of F'&ﬁﬁ“f”'ch%a‘i“”‘i’ FeRrm@sen g oy the digthdata g{gder hegebpjadowing an
itdjpeuadtarfetideviee ito Bgedtiselpfre@resnuedzivie andruseighedorsd dragora of the
pgjzfsgtépset%l olrf Eg;:t:ﬁrérﬁ% W&%g _m‘gr?‘rl a¥|ohnr]i tf’%rs%§$ gﬁcﬁa&% Igtbg%n [ﬂa%ger than using
gl ammkst,ra%@o@éqralat'wyfrpm tepfirst daieneites - hav | ng

limt ed ban dwidt h con ncect ion, sin ce it splitts
Howbeerl HiotyBe at filkdmghasesh ach theugly pacoh ueérambntnermdscnke|y

|n|r§<ra]resteg]|n othWhQata sfleﬁmsaoaot I;rﬁlrjsa&éesa gsélﬁesrec]:m)édss sr?énc as drawbacks
eprAciallg &y @nvirgninemtisthagidg dmd ed 4rN &Y dtheonreatiefi. fsfnee érﬂ?““s the

iH&@ %ion BABEor thedghd Siti&YShic@ibasioat her funct ional

it ies for dist ribut ing informat ion . Hovvever t
F@ﬁ?%trh?ba:ggm %)/g{em |sthes<SaI%ss i gvy kgwﬁsreath%gﬁt& rauesl zhetcogaecnons for
uperh dr Ifm ised a@n/arles'he@@esdlffemnt|ue¢Ts may for exam ple gen

erate one nessage flow for a user A (wit h a great con

soRGttrday sttenhﬁss &Q&tfuﬁét%aﬁtleg%recﬂ&rlbl!'tﬁ’lgdﬁf@tmEllcﬂ]n@ioﬁ?@\fer the
or con nect

Se
oStk Tupeout L & ey wihe e ReBTol SR R e
d@phcgped)(nfloervglloso Thesglselutipis mgs@a@sgmmjelden&rah:eoreq‘ message flow for a

ugé)rm ivﬂ{ma ﬁl“é@l b&ﬁ%ctﬁg\ 'tﬁth:Bmaﬁﬂts th@@ntfr@rdef)thha%dtongpnggsa e flow for a
| eve |svv|IIresuI In ext ra bot

h

URY RBHED 3 BPOTSYREHPY (AT ?%‘F%H‘%lﬁ&@'ta‘i‘wa'ciurﬁéf Eher”é?ri‘?t (tepnX levels).
The heo e@Btagealvilanerepet icpnthidrdablica@danafdkm akerotor fes topnpobvels. This

. e
vJH?msMYH g( reahlggéeorf g&h tgee%%ﬁt%é%mg%n&%g%é%%%hce gﬁsdht]h‘é tFafoagn the
C?’é@'&f‘@@%‘“‘r‘?@' ngfek-mat i on and dist ribut es it

Since t he processor has t o uset ime on agg reg at
An Bt e B PIGbo BT @ Bl eieBtgordd‘Jmlfdrthatlom?dysitenﬁQfsl’fhz’rttush@l[y theleiE @ central
p\é\égc:le:sso?/grtbnqzsg ra]pgrt]%eo nf(han apgofatd ?l‘étﬁ%gg q’t S‘Iance ggec I’IO\C{éSSOI’ has to
uge tiﬁéronpa@gtegablﬁg @n%@rS%ﬂs‘th @mlicatﬁmmforh‘@#lomme Wéhbev\heﬁs thme for
otheP@adRE k®h A ecSYiSS & akisn En(ﬁ]ﬂ{ustboh%)ﬁeéj@ M8t o eONBidher parts of
£r cou nt er performances provid ed by customers

Whds st rib ut ing data. Thus some customers may
expericence an unfai r t reat nent . BRI EF DESCRI PTI
AQN heFpPRilE M MNVENTE PriON aTthaysteints i§ shaghhayljo net tcorsfidetr chienter
pBF &S Eted FY¥EBLA bP@usttorﬁ’erEr\Amén'oqist@o@|n§@|ataJtThb@gbnﬁ@f:ustom ers may
di ssem i nat at ain a nore efficient way.It is

eéﬁ%tceﬁcera”oﬁ]fa'é%Fata’fe”f h present invent ion to provid e

a solut ion for send ing out dat a to
BRIEF DESCRIPTION OF THE INVENTION

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

a more efficient way.
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users havi ng different dat a rat e of t heir data con
nect ions. It is anot her obj ect of t he present

WO poogMt462dN t o provid e a solu t ion for sendPCHEPIOT/063193
dat a in a bandwi dt h efficient way. It is anot her
obj ect of t he present invent ion to provid e a solu

t ion for send ing out dat a

48 P88k OV R 0? ”hee‘gra%{’t”ténv.e”ﬁ'%” °s° %Wg‘i ﬁ%‘ “‘HbF”é%’ld”bqrmtt data to
ubg's presedifferamy @ata ratrofitbeicdmsicderectost oner cou nt er
perform ances when send ing out dat a . Acco rd ing to

|laIS anbtrhéﬁ oB8REE thOfrebenl vl AVENo JroNdd 2 REILARONE sétfhPout data in a
ect s are ach ieved by a comput er systemfor

bg%{’f’gtlneé WY “2¥sets t o a plural ity of clients via a

network, t he com put er systemcomprisi ng : a

Ilniewoptynecdr're@rdfﬁie rrgseat supeliget whvidoa seldtieator aerelirgneut data

wWRAb S thd M e &K b Ju?%é?mlj iResqgi ated wit h t he menory for

ext ract |ng, ro mt he superset of sort ed dat a, a
subset of data elements and a second subset of

“dataaot Pl Ao IN& PTRENS SL/ERTPSIRFSBE YU SIOg S feperft formances

wheoerididgeodt darsst subset , a select or associat ed wt

h t he nenory for select ing a f irst and a second

Agéoq’(ﬂ’in@t@g f|P§t agﬁg&of tthel?rﬁ/eﬁﬁ&p{hedabgvggn&)ot(%r %]é§95§ ach|eved by a
bei ng a subset of gr ou clients, and

CﬁfBPh”ﬁ{JﬁXS&%W & S&E‘,%'B%P%Ha Sébe RRAatP'Wa{'teré C%‘%&ts i"&catftﬁ“"%{ﬁdthe computer
sgetecbmorisin§.or send ing t he f irst subset tot he f
irst grou p of select ed clients, and for send ing t
- hea gegondcausety & supetsehef eiednidtyyelenepsof sel ect ed

-CLérﬁé%tl%cto-“égso%képébewlﬂpmew&m§rry fga/é&ra%mdﬂason# tfh}esuperset of sorted
advantag e

oS 3 e Bbar ol dete S RFLRaRT PridroTE AT of Aod JRFES. the second
ef dubeeterringvdifferentTthen shestirensubakies it possib le to send
- daz![ gelé’c?f&rnasgochﬁééwhﬁrt]héjWeg\%r)hfo( g@&&m'{;aat f?rgt Q'nida p&%ﬁ@ﬁmu]p of

ance Int he comput er syst em since Tp Icat ionS o
rre°§'§%l[§e§‘ea°19%°“6r%f)‘é°r AftPiPYs REINI SUPFY A tReT8t 99T Clietfe and
-deyt@esuhiBatbr RBoS¥SH weti tas exteaiiorneeits@dctod, ©AEdhdOly thefirst subset
by, f Jher r y.

el E bRFBE PRTEE R oHP SRR P ne LS ARERsq e seconc
|rﬂréW¥ afc%féecmdec"pmtags sockets, cab les and el ect rical

nals t ravel ing t hroug h t hem. Examples are

Tbggbov[_el cpgwte[réystgp *ﬁ’éﬁ%e @{vantaﬂfrwat“mowg@? solum th&h@ akes it
pssifl@rd diksemGodfté varaen iant oreref footds wapr UG syarmmninakesi inpossible to send

dﬁtrafL%%%%lssat{a%d&/|dnﬁgda@gatéﬂa£ﬁfrerf%ﬂgar%% t@ﬂ% {Eﬁg)%ﬁgo?scte’:n since

to com
dama't'@%ofr%%ﬁ@eewm refatympl edragied of Sh@ W ndows, Mac
and Linux operat ing syst ens, SMIP e-nmail, IP netvvork

Tpé abvieRoh sheadydtdm be Bohdded © edablh GBS btz iHﬁéWao@@.tTHeVélﬁr@ tivo types

' ' . terf
TR 0 Ay PSS RO YRR g ot 2o e,

devices in a
Hardware interfaces are plugs, sockets, cables and electrical sighals traveling through

them. Examples are USB, FireWire, Ethernet, ATA/IDE, SCSI, PCl and so forth.

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

software drivers that activate the peripheral devices.
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com put er syst em network to comnunicat e wit h
each ot her. The t ermdat a element may be referred

WO 2@8a3623 naned unit of data t hat , in som e BPOREP2007/063193

exts, is considered ind iv j,jsib le and in ot her cont
exts may consi st of data it errs . Int his docu ment t
& a el em ent can g ns ereg
t%p?s OdPte(fFC%i;e 8%%d§ étﬂ grd&z tod%ﬁt tg 'nttergﬁjsan external devices in a
c@netﬁter abstgminetveorrid & eoneh emr@atwdthiqach oties docunent are
sort ed accord ingt o ran king rules. For example t

Th@t&lﬁ!t @atgle%meﬁph%y ‘B@UefleQe@eo 894 Earﬁgd it B\a@z!ﬁla tm IhWoB®% contexts,
suc rice and t

[
S0P E ST R Lo A T S S AR B “EBIEER. By pfocument
thengatartmsot tor ¢ither becormmerabindivisivét ori iom agfcotsidie ot items.
PPeq’&aglg tﬁt,aaacflélerhgn nlrlé ﬁstms-Ellagu &H%ﬁé@érté@é’ccgﬁamg%'réﬁ%@g rules. For

ata elements t hat are di'st
eé%f“@'@ ”ée parkmantycatd kY $EPELY 'PRIEREFUA SHCh afeprice, time, price and
tiglep a8 &t b@fordﬁlfarl&t el eEsemilvsrtespisde Drsefted By RolBRBTINY so forth, or

B B PP BRI ° 2 o Gary memory

such as hard di sk, USB mam)ry or t he alike. However
T8¢ BeRerEet HERYPIOMPY Ia® § NHBRBF PletapIeMIDEH N Ria £ &2 Pe Bisirparedoe @
pturmy oh@.eﬁgceremgmytmméiseSOﬂdéﬂ@e||amiemr|ystrdseermaiaerserats@ such as
|n t%e pr|rn} aéﬁ%lftg}ed)éf r%relthte cha%h mesm orYjTlgﬂ/Iéd[?FEA%/lnarénso %3‘1 or |n a secondary
rrtﬁﬁmy sygh oy fohed disk, W%muerﬂary pytharlikydtowevertsincerihé gsmaeyd
rrmfncﬁmgla?eembch taolell cath b¥rell thehedeloRiary § e oY tHRprith ¥ ndmories

or a cert n or a plural ity of f inancial
af%%?”efﬁi‘r'é"ﬁjtf§”ﬁﬁot\ﬂgﬂler t here ex ist many different

types of ord ers, t herefore int his docunent ord ers
The daactienoarity mlay gpinpesk data rddanyngoio osedrs in @r ghder BQokERN order is

t@%lllfaﬁ)flnsﬂru@tf&rlgﬂd Cb%t@reﬁt @éu@ydﬁé ard%L &N @@torlasseatorder for a
ea one of f ol OW n at a: rad er id

cpg or SERIky SbIENBA WSRMBREcAaaHers P M HUCRE e oS o
oaferglth@ntore inTthe datracral etrreate maynal IBwitddrolbug oe sat orders.
fields such as free text field and so fort h. The

E§Hp§lgto${)mréaown[~gnlt fa gétta ertgl%nef‘(iis qués% oﬁg oF thQQOIIowmg data: trader
sugerse of Preferab |y t he subsets do not

BOEV 8P cSabA BEShdYchi TUaRtiVedeiednt oSt The @38 pieaHng may also
inth@le tHER s RE sca@nad frérereef sl€ ahe s epthesent ed by a

nunber of subsets. How many dat a el ements each
Tﬁggml:?bﬁsgtssf‘rn?)g%égn &%m&{r§ﬁg@?érﬁ%gfrtﬁpg§§%sgh{){ @gt%ywef&ggl the subsets
dE@pPt evealdP SPE ethReW S FRI8Ed 1ogqRit eSBFN S E@e ‘éupl?ésef cqi} erefore be
rélRBdenfd By heumbpesisebset®my com prise five |levels of dat

a elements, t he subset represent ing t he second

r f h e r I
HB@I rfan (fatta e%m%HF era%ﬁ et%%}e/% oglmaﬁo(lﬁ %%ﬁtm g/ Scg1tos<ln Bsar es)gsrt]%
aﬁmgﬂqtrqﬁ@ at thg ?@tr@émmmﬁertsyﬁ@ns@eﬁéaémp'ﬁw ¢LBptpepreaenting the
fiFe® ph @It @i(—ﬂédﬁbgrs@ﬁh@y ebr«amlmm 1bveld ofrbatasa@@reﬁt@t the sTBée$
ust _an

st s Shr s De P o, oG sk ieh b sePciusts of aata
e@megtqmyi the sufsset] rapnesentngethetthipd 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.
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represent t he superset , or |ess subsets comprisi ng
nore dat a elements.ln a furt h r nbod inment of the

WO paosfat46edN it is possib le for a client to suPGDEP1ME7/063193

to subsets comprisi ng a ngnber of dat a elements

chosen by the client . Hence it wou |Id be possible to

t ailor t he size of t he subsets

S ad0rui s Rt St typBoRa Rmblerobt Cuinb 8o tiiedte togubsers
cahpusitea based driate eomemtsehogperdychencizamteHapice & veavdt parpossible to

tzﬁror t@qu{e ﬁﬁh@%ﬁtto’mmm&s@gm& r(e%qgsTh%ryi-jzesanfn‘aHbehof subsets
re examples are nent ion ed belowint he t ext

C‘T‘H% a?@lbéc?tas"&roﬂ  CoHE REMOPTREE % ¢SHEMNSHS1E aBPYYMent. number of
tizebeatdsaiogh oMo abmeldsand s ehadsed berwaih theast one of
the follow ng : a dat a rate of a client 's con nect
Th?gele&oﬁmhﬁe Q(ﬁ'ﬂ %mg(sys?en?Hrtg&élSlPtsele&Q aag$§lﬂbcefac,]i ?Hs'bgse% on at least
I en : I's way t ISseminat 1on o
OBaﬁf te f%l'k?f‘l"@q n an | nt eI I i gent/ select ive way since
.0m put. er. s m Eﬂ to ?et ect a data rat e
on 8386?160&&0'% Ct°8”eaC '8? °*'™"H's may be done by
- measubserigtiog assde@tefatosa ¢l@be on t he dat a connect ion
or by informat ion received fromt he client , or by
In HTipWRY Hie Jignsmitadiat &1 Aridsagec Ha’e Arid '818!1PapY seectiThigy gince the
chrap@te} Gt i@ye ﬁﬁ&ie&@dt atda@d i oRfa cohhafbs tAGIRGh:. omsam ay be

done b ImregturlnorEhgd ta rate onat%g dgtndcoSHtleoc |%rr1 IOPE nct)ormatl rec%gled from

on ¥‘I ? iﬁem a‘?on e. at PI l{ PFI

thratli@ot, coby ird9r msticedomaa greewe@fus ehd emt%tfbaéedtf@meantor may

sél@étraaért)uyg Upéhthrseoals&ﬁgn a ca-rhgmhtrm“&f craeeg%{téj ahdqgjﬁgéﬁpﬁloﬁ%tr%ased on
obt ai ned

oPe oht&efn ﬂ%nediltf gn?tée S'té'ﬁt'?n %\8 sg§¥t05 %I’?ﬁ@&tt préJHp of cllents based on
aplirgcegsaurd loadl at the cent ral system, or by i nf orm
at ion relat ed to an appl icat ion prog ramreceived

ThE H¥uArdghl Y d £ QAR e.mraarucwemfdomy% dbpanna‘dra,mn@asurmg the

bus such as an int ellig ent mes sa% h
SR 116 PR B PRERTO LA | eSS of Bhinggrmton
relatiell @6 emtappleatdn prog&nbyacensed obmnetivaor donguutatebt by e ation from
a%%' %mh"@“&emleu@%ni H &%ﬁé bE%Lh %E‘ﬁtﬁ/l Q. J8% 28 ehEL Aawsdln

to any a VIt e mar an elect ronic

Sélk%l?”éﬁ@'”@renhpcﬁft'o'}?é?/mséroé”e‘i""to”i‘rﬁyvaﬂ%r@e BeelpoesFdihee
ift@istractGld 188d ma@ bplrOYicd@o GhpBgeR-ity liewRl Batket én B ele@Rdnic exchange.

ral system reg ard ingt he data rat e on the con nect
Fbtgﬁerg)?l—%ggg ay ﬁ I(;%e gg%%he Fo?c‘ja cq%gﬁt t%eplrrg\hd%ch%ﬂg%heg/gﬂ t?%:e central
sygerpisyaraind tm%@@a|r@fﬁc?ﬁﬁhat3°flrk§ﬁ“@aﬁh%%'fé@wft‘e%sulr%j datpeate on a
csmcﬂap&xc'b@m an Llpfpet BRangeasie| irRtoddctian FsaiRy QRd 1€ it&@mation can
bﬁé%‘ﬂt w%ﬂw cgnP] Q?mBulé)}w arﬁaasr%eJda‘%ﬁf%?ﬁ]—né%g%{%{qe%g}ﬁgsl sokpelow a lower
ce@ge- leveBjhepropvedt@niingettouly snd mect infaomaabn tan keneensyit mryiding

tIG @U@l NRYiS trm@@stéwcenfawatys%a@rsw thBr SLd Nt ckBEBIMRSs the best
the best serv ice of informat ion based on t he data

S?ré{tcé of formatigh 88°9WS B8 '81° t he cent ral syst emto
cont rol its informat ion dissemin at ion based on t
Ithie ab @eesilde fdrhh¢ cottchl eyssers ém céntfat amirtforimatioh idesmerbinki$on based on

tﬁ'eoabOQE%M%"att%qurg QJHt%'%n ﬁ(e'cﬂgnttis H@t &@\Venttecr @J)m 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
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system. Th us if t he neasu red dat a rat e on a con
nect ionto aclient is hig ht he cent ral syst em

woreaesdawedl e to wait or cancel som e of the i NPGFEPAD7/063193

iont hat will be sent to tg he client . By prov id ing
this funct |on allty t he syst em can aI vvays make sure

ode %r st t tﬁ g G| Ilgnt SoI rlg Zst . t Ionnto tio ot bus
ceht "$4P §9§t T P TV FANE &7 'i."h% C8f He&P y

witbrethes imotm &issyseni trorh tiod exebengenf orm at i o n sent from

the exch ange. Preferably the superset of sorted dat a

P@f&%lﬁﬁﬁ@s@&%e@%f SHfeddRta Bem8h@lcomBlsdsUadd rd &R0 @NRast one of

h low ng dat a : - nmarket by order dat a,

Rk "$Y3%vel dat a/ market by price dat a. However,

d ed list may be used in relat ion to
%S‘r&@%@ﬁ%ﬁe?%&ém ion and not only the dat a nent ion
edmatsel ey 'eTHejaa%Wé‘eﬁrﬁy PHee gzféd where it is hard for

an ext ern al icat ion to sort t he incomijng

HQUEwE" B3fadnAYy ?%B*dt'ﬁemdétbﬁ V5Pt BdE\Rtebit @8 Hrfsegb@éﬁg'oﬂﬁnd not

otlgehpraeessitiongd afoveheha ek wey atsed where iaistarefir ao@ernal
EME:thSHStOES%”d%ei omm r(?artlgsé;/e eqatn éﬁ%?ﬁé%@%% ))sQ) [{edh’[ sc?leeds up the

Pras®psinggef:the sacaived dFtGdt”%JP'@Gt a%mfé‘éF"ta chang es of at

| east a part of the dat a elements of at |east a part

Fofthérh@rstHaeras£tlementsdatiee Sibsétdot datb@dmalsds dieeadnbie of the

f(;elloe,mgents of at least a part of t he superset . By

send ing t he delta- chang es valu able bandw idt h

- C%t?@tﬁ@y@q as d'efta Qﬂé%e%?atﬂ@é& aqjartaon% aatgle%m il ofI dl least a
the superset has chang ed it may be bett er to only

sehtfd! 2" 8 SYRAtY: change of that part in order to update

-t dwea datcteres et thd ddtalreencdnteoitat ¢ pypheros tiHdoweeeet.i N Ot

her sit uat ions it may be nore efficient to send one

Byrsemtir et hdatelta-cobhegnseptugblepan@pidihaee bekpspeet bodanapart of a data

eﬁ‘elmeem fnthe s@ﬁergethﬁas ‘é‘wén%@t:l it- méﬁbé b&eSQo %ﬁfyes%n@tm%rbhgﬁge of that
ers be sent ang t he a

pS?t ”bgrr?aw%fp%tet %‘et?é‘tau%eé&t H”éec%ﬁi‘ MR OV RY Y] & e %{E“a“ons It
meay ared preexdfidieptt to sdy @erd mang dhtahegergéran gpo @Iaqewbagetelelaita
e%nﬁeﬂ?sngetﬁe |cI‘ienlt S nﬂﬂg‘s%l CQL& g Qnaiﬁgi?cﬁ’ o@tfle' s%‘ber%tet a ocalté gzﬂltbe sent and

com put er updat in real ime wt hout the nee
thsr ape By of Ban dtf‘ tﬁée\k‘/ﬁ?ﬂ '%erI“§F egaHotcalcyiate W prer'ﬁter m
ore litt e bandw idt h may be used each t inme for
B@&Ghﬁlﬁ@ﬂ&&@a@gesmm\b&naIch)@giee itiis pobEsaegp atlist atheclient

cgrlnt)?( r#&?i%(flldtregrtm?é \m:fl?o dI o%'iom Fh% \Rﬁ)l@ﬁét %a!:honme

t act | ons cu lat
FP@&%’Wé‘E}I"“'eP@@@VW@UﬂPX/b‘ElﬁeQﬂj GfaéF timenigr P@@tr@ewge tiopvgygr logic is
ne&aweeé tHepgliah eom pBedichincB ghd cifz@t R M by FBRAAS in Pick

acr:rﬂaonslscalcuIahg’nseoahstlh%r a[aorrec%vgJ Preq raglg sgéjior?ongt%sps W|?h *ew
'S ecessary tor

Chm@e’ﬁ/@gdiltes ont he dat a recel ved : The client

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 message and no further implicit
calculation/action is usually necessary. Furthermore it is possible to limit the maximum
bandwidth by hold-back timers, however more bandwidth is necessary for each message.

Preferably used for short lists with many updates/changes.
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comput er only rep laces t he old nessage wit h the

new nessage and no furt her inplicit calcu lat ion/
W@ea0siotw23 s usual |y necessary. Fu rt herm ore PET/EB2007/063193

possib le to limit t he max imum bandw idt h by hol d-

back t inmers, however nore bandwidt h is necessary for

ssa Preferably used far short [ist
TR TR L SR8 T MRPY PR FoR oA Phily selector o
sfouing Shleqcrlntmnsmsas@eat@hwam e@&ntadyassinblties haatiraet Ebwes easier for

te seflé%'forﬁt) @el@ct' gﬂgup%%%ﬁéﬂt@tsméé)me%u@s%ﬁgﬁérah a?‘QOerﬁsehnform ation
clients. By this feat ure it becones easier

spdyast CH%O% %ﬁdérthﬁéog’éﬂcﬁ%’ts ‘bar‘%[ﬁt&s”%?beélof HAfS: Yedignys
tireosubdieni ghtusenchmaymatet prakseandndfodpimmat i on such as:
customer needs, t he con nect ions data rat e, nunber

Tﬁg %bs%@&m% scgchﬁetﬁl/v‘tﬁgtc erﬁ |£ %EJ}Q I?rba?]e%ldn Agtlea%¥ oﬁé oiutsﬁe

such as na er an ort e subscript 1on
fllewd¢iat ed wit h a cllent |s preferab |y based on at

Ie st one_ of he fol low ng : t he data rat e of the
H@E'ﬂ ﬂt%%cwwﬁgn%]¥£%?0%m& cou nter perform ance
fr@qntnﬁ&mdbhmﬂmefmn1&%kﬁﬂﬂ rig hts. Since clients usu

_al dj¥nth@yest o pay for the subscript ions of inform at

ion , t he serv ice or quality level of t he subscript
SifeBslisnas LeSily Feve te)bat’;lﬁ@'l tﬁefsh&cﬂﬁﬂ'@s&)f 04f¢re1ut|op&ys§ starlv&e or quality
Ier\r/gr q the Sl9b cr|q|ons vari or xlalment h%anporg a czflen ays IElne mote information
ment 1 one f %e gub D B ag L5 atea

thg ¢lient @ncqbnt@ntTPb@@édﬂ@MOﬁem@oa@mhm%mscrmlnntrﬂ?e' ksl 4seprtiated with a

chﬁ@ ba;aa%nctlhb%gﬁné%&rl tHa€die @ h%@bﬁgéh@ﬁt Wi e§!a.“st1b§%h|!)t%nf§?1rtable for

e 118 118 o thEEToRIE T BFEeHRgP He® Pt AR ByPe ogeted by
thpoepnnegtonisonhdahe cliemt cén by cédednta ce&lalnoarm%nlt eteatacHawever the
sﬂ:@srchpt"i’dnnmgﬁglgyt)e g‘faseqat;n §couh@4’%\éﬁf)r arngfr%"hbt%% |I|erft 'nolrﬂls case the

may al so based on a cou nt er F?er 0 rnrance fromt
Cﬁ’é‘eé‘l'?’bfr?tth? gt dRPSN T ASHY PACOR B Uifet POt IBRFCK ¢vith rﬁ%ards to data-
réxki BNls ddpesinpsmMmhal doynteopert@mahcd theliBsciph@t hssbha@hte@tk the client

mvggtchgngee%x%?% o'% gouq@érep%rf%h#anc-ggggn gee Q%ehggopnjrﬁ%vlg?at the

ron assoc
clients pesoenti bqwdlwaryowﬁ%m@y the cEgrgnpbméerocff ttag@s Hie @ipnt has done, data
rRnkermmameesetandke forpamne@ttﬁe mFe theldliB@MUeddedthetwilnBe

S acg! prov _ided by the client
“pgrﬁ‘gﬁ%? a Sf”"?"’& W'L“ b"lh{ter ¢l Vicr? °" 48" Yone, " dat a
recei ved fron1t he client and so fort h. Hence, the
Therlents ey &f iaegeciatedrvath exscife rights| Cﬂj@tum@tf’r aPredameleza market
nﬁéﬂ@ﬁﬁ{éy mﬁ\tlé %é"btﬁwl'@g@s/r@gﬁ{tg tc(ﬁﬁ pa8d Yo bG8y Qfen%uahdst%mhetmform ation
clients be associat e ecific ri )
U PERP PP Lr SPeck OBy SETE R ARl REL ok iy v e tha
rigaiveriglege.e priv ileges/ rig hts compared to ot her

clients. Thus some informat ion cou |d be associ at

Tﬁg dWa ran; 091Qﬁé:bcfrﬂn@ctfdngorﬂﬁ@cl%ﬂgcén g@%@@éﬁr&ﬂnym §(flynr§|ff$r@nttways A
he clients hav ing that rig ht/ priv |I§% he data

IPREVDT: (2 HETBREEETor BF B8 e {PEraLiaFe Bt fdgenection
an@/dr by infemyatidn fof @faedtbyway slienf\and/or information provided by a data

message bus using surveillance tools known to the person skilled in the art.
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few exam ples (as nment io ned earl ier) are; by neasu
r ing the dat a rat e on t he con nect ion and/ or by

WO pdodomeas ion provid ed by the client and/ orPCHEPR20AT/063193

at ion provid ed by a dat agmessag e bus usi ng survei

Ilance t ools knomn to t he person ski lled in t he
Th ext f bl t t
TR aHED T« RECEPEeoBR s 3D B Mt of sorte

delaegigreertts upgoar Ieast loeast therfellagfing eveotsf ol | ow i ng events:
a chang e in the superset , at certai nt inme int
-ery@la@9gEcingedryyeta hol d back t inmer, and by use of

-t he cearinmmd eadrobls dsadd dynghdiatheksuaset s to sel ect ed
grou p of clients. Wien to ext ract and/ or send a
agdibg @te niEty e lbemohogerr depeind thaigubeetsttheelsétbd getupiobnlients.
If changes in the superset do not occu r so often it

WIRM tBexTB% &n8fch isCALALULBt B%Y b ARSseH@péh il LR t%@tsﬁuit\’oﬁ%mf
the superset upon a chang e in the superset . er

C%}geatn hSRUP%rS?tdjOeB&t OFHE O AHER T @’nl?eeWPée %{f'c'%fertt’ eé‘irﬁCttdata
elemntmftrorenh/ai;@eckecud@da blyange oth@ dopedset Ahomder sdiwtidnhieseextract
dgﬁseqém% ts Iatsceq?a‘?’r{ ﬁllh 'e__tlrQeR/r E%eki‘BEd Q (h\Mdggc&{'t rHEr IIrll %@E cés%s it is
nin yst at a ements
eB%eret?tpr?da@tb@ﬂd‘Wt*‘a“td@ﬁ‘l'%‘i indfe PSP the two above For
example, as a defau It , dat a elements cou | d be
Feﬁherh‘&@é estaatentitd may Betexira®ed BY @rcv@bmabart of the Mo above. For

r#@g as a def ﬁt Sol'épzieelgr%tentgcc%ﬁld b% e&Egctgd afcer ain ﬁr%g %tgrva%s but if no

chmechmﬁgsueehabomeuhﬁrreeenaheeq fo g8pd ehnmjema@n obwg the systems

chéRd |fiamytcheng%u&eros&merdqandaftrao waegé B84 Sccafréd extmersa,gérea no data
cert alnt

ot R et ise e Benn 6T st ot Telrab B Nop R Rgnoe i
dstestedemise seaters, Bendhd sygtadatiags ebmtineddis eamepey 4t @itainttime

|Htglpval|s NHEN YR ran Y& inithe BhesRaNdyRsctbdaddie ﬁ@@?!téf%twshé until a
det ect ed a The systemwaits unt il a change

al n.
RS reUraned fheRearst SeﬁF‘% ST AYSGEEA el em ents
again. Therefore, t he comput er syst emmy furt
Therforartee conppei syetan oM panatn ood cass Geiaatogghavdtbr desbciated with
trneemgﬁw Yor Je@ercnqgtat %Q&t dnregocghoh gla§t:ha91|ag rl 91%331].1 é&@t &}fsoﬁed data

hange in the superset of sort dat "a el em ents and

el%&e@ - GRd Ph?—?dlocﬂct £ 'qcého%%eﬁa'”pr?gSUQS§Lﬁ§§‘2§tat%%‘§6'8:f”het'O%CH'O” to
cWdnts Sublscritend € dite $udBett Gurﬂhdr&méck&u@é@hlab]acé]rg dubsets W@ich occur as
avalépg'eﬁtence ol‘fI the chgﬁ{;m nghg s‘d‘ﬁe‘;}%& a?g']p efer%fgu/ ﬁgeeonto tﬁgguc't%seﬁbemg
SSﬁJpéfﬁ@éﬁeaF@ebP@ﬂ@P‘aﬁ PIrgfeLetye® mrHises ﬁea%twetd%eue'eﬁ@nt
oaghsny asIlw&e& whﬁ BUSELutREl, iMbe $RIHge IRy abd et GAMY a data

% t? It ion al dat a element , orig inally

?seSEl”a 83” rfe h anot her subset , if t he chang e was

e.g. a delet ion of a data element in t he superset .
T e emerrp inythie somhgteg eypt prutm ayrfug et commprigay steand shpersetgrhsorted
dBfal §€m éhi§0GeRE: SURRERS TN e Sy RPcdat Rl AN 8IM Sisetone or more
Egﬁ%{a el em nts in t he second superset preferably

‘?%'8”‘8% M HSr 8o PE SRk dat a el ements fromthe

i rst superset
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 superset may have data elements sorted in a different way changes may occur at

other positions in the superset.
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Thus two supersets may be used for ext ract ing and
send ing data to the clients. The second superset is

WQe@Ber@s |y t reat ed the same way as t he fPET/BP2007/063193

superset . However since t he second superset nay have
dat a elements sorted in a different way changes may
0 erset
SectiroaspRte B iR tpmyBReer e b Hstuue sl Gy o
elpeiropbpx et e enmeprisinigfthe ch>redutb5/syanerrelaemtenrlmd| aboexch
ang e comprisi ngt he computer syst emas nent ion

TR c@p&yr@r s -Et@n RNt R behin ﬁr)ﬁ%trat%mmmetm RHSIRE A ekcnrtaﬁge It can
n el ect i c exch ange. ét can

a
I8 s R et e T Phat eate Baban s alabarag drpminatior
sggeran informat ion disseminat ion system. In a
third aspect of t he invent ion , t he above and ot

Irhgrtmgpbsp%@ttcﬁ tRd ﬁfvrermofn tl'leI ﬁo@v@)ﬁn@olﬁﬁgf olg]ggs aFHOfuﬁme@By QqIn ethod
on a com puter syst emfor send ing data sets to a plu

TPRIPTERYS b ITENIS VHETH oM RBRIERT e PRI Eofiehte via 2
nptw sk, the melfedsdoepsisial the etxps sfact i ng from a superset

of sort ed dat a elements, a first subset and a secon

d sxtiseng from lresupesene wulbd databdm ergs.ci firtesudaet Fndomseached subset,

t'hé%Eco%HQﬁ@Jet beﬁﬁ'dﬁfi‘efredt'fr%nathfe f|r§t5§ub§<ﬂd a Second grou

- 156ivS B3 She o T e Grion HobR. BF RIS oo U Tapage ° °
, det hethle firstgfrogubdsdientsoartdhe first grou p of sel ected

_cl éeﬁ&tnﬁ th@qgst%ggget 't@gn f|eregr§§r99p§%Ie%%sc§Enttsoarjrd Qe%dmﬁ the second

second grou p of sel ect [ ents. above et
ha%‘bﬁetﬁé”aeiﬁ/%‘fﬁ’fd a@éptoha@t'eqtfd piesiA des a soI ut ion t

b t t :
TBF FrURaRe oA Praa RSB Rkl uLEhafy Tadedtr et
dta¢rainaietdahoint a afofeeefticimgydyantevngthdd razicks plerdsebimtamerd data

witRodit ehecﬁmmwm %M&f)emrﬁrame@.nduplcbrﬁatater Wen@fsmg@§§@9atlons of
es are refera Mﬁnot ext racted or sent The et

MHERIER AL PEF T Pr S8 eAL S8Up of sel ect ing grou ps
of clients, based on at | east one of the following
Thaputhad raa;dafrthar rat @isefth@astep iob pé¢lsctigyraesto! cli@mtd, datedhan at least

Oﬂg{)mr Kol @ogubscript ion associated to a clien t
his way t he dissemin at ion of dat a can be

dozﬂ@at'arﬂat@ &wlént&\@ynrﬁ;brbrc@ thB@efiRik od makes it
le to g??g ata ate on a con nect 1on to a

cI ? %Lhtisc”ptf?B S%%?' A Y%y nay be done by neasu rin g
Irlf trhse g)afr% Jl%teﬁ] r%noﬁ%f d‘Jat%é AR be dgﬁe FfoapsrﬂgrﬂN k%c tr%rme hod makes
based , her

. d on informa romthe client
it RossiplA te gense @ dea f%e PBESOVRET AR & ACANT | foh er?raﬁ'eéhls may be done

bms&a@nr@ 1By S a8t SOir ey on Mne Efdwecttonher sekech cmfrsrnrmysn from the

cli eent e%ftothaeb%oluyori)couzf‘dsge toonecgvg%%rm a?on fr ana ﬁffess%g% bus and so forth.
one O

Thus the selector may select a group based oh a com b|nat|on of data rate and subscription

or based on one of them alone.

The method may further comprise 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.
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The nmet hod may furt her comprise t he st ep of

arrang ingt he dat a int he subsets accord ing to at
woeasv7wee of t he fol lowi ng arrang enents: PREI/EPRNT063193

ruct ured as delta- chang es, of at least a part of the

dat a eI ements of at |east a part of t he superset |,

t he data f at t

Bﬁglrrtangftg {tryaf] atgdbgrlegszbset%galgl%%ﬁ nr]dﬁ carh b%aevaed e(?t?yhonae part of
agigbseen enah tablperdsahdswidingéd 'ttarnaybe tetee th only Berphthg delta change

oPlat Bé’rrttm Qrfdeatod.ﬂ)tda?e t%le%maeée‘t at f‘betchgntsdéﬁﬁ)r gt HM&/er |n other
changed it may be better to only send t he delta ch

Slé“%to”f gy ?fat’“t’“t Higeder sey ﬂt?o%tr%orﬁr?étad%t?rae%tétto é‘tp'tce Tosolete
dhea gérmenst at:mmqnelrttern thlelea/\eases aisnapshoth&rths slipetist of 94ta chib be sent
aH@Yhebﬁngmt Fgrro‘w%t séoetgecé Rgg erﬁer'YB glcgg‘ge %ded gcm:t

ents to rep aceo {a el ements at

client . In these cases a snapsh ot of the superset of
"Hat%{h%ra‘ﬁ“kt?é’”%%’ﬁtth%\ﬂ‘&”toﬁié“%Yn%”iﬁ”séfth%%tﬁﬂ\ﬁ PEPPCIRtiRdothBgubscription
wits efscnecanlies: easd ef at Ragtadnewf kiat foovanglinpued ict . In

anot her enbod inent the net hod may com prise t he st
-epthefdatesrsbofdhe compettidretoghibsitantpt ion wit h a sel ected

-clj %t@%ﬁgrn@%c@tfrolmeﬁr%tcl|9rﬂear%c the following input

t he data rat e of the con nect iontot he client , -

“a T6U YT perform ance fromt he cli ent , and client

e ex n te [ fer t
T{t %xtr%c%B%ePeg Prtéerhalfq éaXtSE?J se?hSe ubs dO{n a eiJB/erse)e%notfga‘[a e?ements
upen hielgast opmef tfe folldyand e\lenlf’ovvl ng events: a chang e in
the superset , - at certai nt ine intervals decided

“by? $AEE ¢ WESKPE Sttrer, and by use of the com
mmrc@atarart;mésemtvamgectrddareaysmbaeﬂsas:ktmreﬁs,el ect ed grou p
of clients. Wien and how the subset is ext ract ed may
ape by hes enthd epmmdnicatyr.osentlinhehs padsetfsite sslpttedigtoup i clients.
For ex anple if chang es int he superset do not occu

Wheb @n@fhlbw8Re suthset FBY RGO H b%fcfhbgéneJetpeﬁ@n@Xﬁ trf@é‘-p'emﬂ@gnuatlon
a elem ents fro mt he superset upon ch ange in

BB | SRR TOr e P URAIGAD GBHE oF ALBUSI PHbeEd ¥ SHpen t
erpd@tdaiavaéry et grolm Speepertétaipsolauthangminray siperseo. ldovtever if

cﬁ%%s Géﬂtﬁru‘é‘ &WB&UFsSat(rérgﬂPeﬁPh% sLe@tthggbﬁtt@“ ﬁragl b'ertno:3 ektrrJECt data

erval deci d ¥ hese cases
elef“einés Ea3qsapt) tatt) o %‘Ei“ﬂ‘@t'”tﬁé“r?&ﬁ/\ﬂe&tdeﬁ thlta hqlqbfgf timgh I hhese cases
ithe esy&tto @radadd hahdwitmyutbieatroarie t iasndvindndit ed yi 1 @Bite HaBdwidth

Thus t he syst em nmay chose to send a
eg(r%ghsboyo' tk}l@%"’l\r’)art of t he dat aset . Wien usi ng

snapsh ots a holdback t inmer may be used in order to
THeTING s¥stRReRaackatap3 et a S1REEN A oha PSE Mt the ¢aipsebxYhehreng
sRapsASR S b a6t ntnehraat/ Y] u&e&ﬁﬂﬁﬂéﬂt@&ﬁecrd@hh@n elsesr@seaatsﬁosrd be
serﬁ Loree&grrn)b eﬁz?gnoagshot op’he f%ur upob%{m oSt dséttl_a %erper% is sent everg second.
Téﬁﬁlz? of this message will always be the same (e g. 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 &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.
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Anot her sol ut ion wou |ld be to sen d a dat a elem
ent for each update when it occu rs. If dur ingt his

W@ w820 updat es occu r this wou | d resu | RCT/RPD0D063193

dat a elements a 1 byte, bgin g sent . Thus 100 byt
es is sent dur ing the int erval of one second . From

bandw t th be bett t
Tﬁ%@%tr.[]ha\rge Eﬁ@ﬁ e‘%ﬁalt%/gfgﬁlﬁwﬁsé@r? ﬁlsq Ee |en teL| SOSIt
- uatgetec(?iﬂf; "at éséstdtﬁt%qgéaplgg o?g Larté;%rm ltﬂ(} %Jpg st ggg%g?&ltonl’ the location

ements may ¢om bi nat
of sendiRg atspesgt aé%'alﬁtdqw'ufeﬁte lagrbian &° E't?&hsgﬂ’@s%t?d‘gufﬁbthetwbset
ime int ervals. Th mt hod may furt h r comprise the
Thielhak @vd adv@niSite €t onfahe @@iset Bgn @isidgerdstthane ih oeadupedt will be
e t d
<Risade® PR ol Beler® o SHBHS Sanun BERREGRE; By Mguroes suon =
Prosesger tigs tibbebsawdt s subscribi ng for the subset
This has t he advant age t hat only t he subset com
TRE sk h dagn b18Is€ Bang®selthe tdewsgpedset w | | be ext ract
ed and sent to aclient . Int his way bandwi dt h and
otaohietg Bysiditemelrdasoalemeestosthe Bu st peiogessop the saxtan dlient if the
é?t%ngc‘@wggadel-ghgn HP& dQQ%‘W%tﬁlﬁ% Gpsrarise t he fol
| ow nhg st Ing an add 1t ion al data el em ent
to the subset bel n sent tot he selected client if
ThRdag Mg vanizas thit @é?céts'“%?f tBe dalaHaEM R P et S F tEEient
cepersatce a dhkegoriiesn dvaeofaddank ke cat th st proceessansngat the first
dgﬂza Jler#gntqrﬂt?e s%lbgepfglmt/\ﬁngﬁﬁtg fpg sqg%? hg% tg b@ﬁtoged Forpﬁeqpsmsubset
ince a dele rem ova a data e
|n a f |rst subset nmeans that the f irst data el em ent
Pf%erﬁb'ﬁéh%ﬁtﬂ?é‘ts OI‘SF‘IaOQR/”ipﬁ'@e flatgdelpting ky atdegss ape phideie)ioydng data:
%Fto t he f irst subset . Preferably the subsets
ofma LR RSl f#'fse dat a relat ing to at |east one of
-t hearfkel by Bwelidatp/ catked by pniee #&e. by order dat a, -
mar ket by level dat a/ market by price dat a. As nent
Ap Srendanesagarieirn s fefug cabENemPRY © fiRE MoRAUBAME ey iplkard for an
ekltf‘eerdal \Amrcendrttolssrthaé ﬂtcﬁlﬂfngaﬁt@)Gy ehmmgtlthamalalrsaty doftel it
s%eerdéétathe rocessnt%oomt%eptgeé:%e‘tted (gatta f%rya c‘?hegtcceosm t:]geo?a: ﬁe
recei ved data for a client computer. In a fou rt h
Imgpath apeetid thipeentionoke abphe artherper aigctderenfefillehpy a client
cOfpStefd? nfdhlahémbrtedl sbyeddsth ieRReneD M PblenLEr AUt eMRARIEY:
ent of sort ed dat a elements, the client comput er
- COdn iptdriacd fog re@ivingnérenfcace meedage etcheiuwjatngn @Ragepadatpeising data
MESRAlg o oS tb%cf}é?géltem% flessag e com prisi ng data rel at
ing to sort ed data &l em ents, a menory comprisi ng a
- set MM oBHFM It e 26t Of Evr e asa als@ eprandtionpstpripgthe daga relating to

dadortadrdetaaé|ema@sto sort ed dat a elements, - a disp
p i n ort d dat a el em
%/d'sgla rresdsS %'nghagrh ero esorrrtﬁﬂéjatagg ?%ﬁe set of

-soEF tneelsaaathan@tsrefm @mnsglbmseobeonf tdieddiata gleinants based on the data in
the update message.

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 efficient way. 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
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the updat e nessag e. The above client com puter has t

he advant age that it provides a sol ut ion t hat
wWore8®74623 possi bl e to process dat a received fPOIER200T0G3193

put er systemin a nore efflzﬁl ent way . Since t he

sort ed dat a elem ents in the nenory needs to be

ed at cert ime int erval

cglgpweh ecs%ﬁ,??)rhtjp(%; @gﬁsagsé:o Hging gel %Ba%es|ha(?<%ttﬂgléeltachanges

tggrtdatakleoemsptitreen testererrysidhe aent poraputer teey espyolkpdate

n‘ée@%g‘“e' do%‘%sﬁ?%ﬁ%lerﬁéntgﬁ%ﬁﬂ ?%%e ﬂqe’@o%c?l@& Erhard eln%rmtthe
reats data el em’en based on t he infor

%ﬁm%w prdgeionayifn at a?Fé”i‘JE)&ST' CyTeRb 8RGO “S’?h&fsthFF"‘E”tﬁémp“ter-

clien tcomput r receives an updat e nmessag e com

Tpe clEnt ngm gkt may clrareg cespiite acdsadenimt deldula foheregetsngtimplicit
r'énP% gwatthegtoglec?gét%’]gérte?bt dzﬂgggrﬂeﬂtst bJ%gd B ¥ata |r4 Ihe update

nt com puter recelves an updat e rressaq
mesERsei She WQO"S'éPP%{a@‘}’@rHr%fﬁf%"Y ‘te'arﬁiltoraébeqs%\%’ée ¢f the following
opbranbret @uslabparatedne poeBp G alidh, deldg spRR@Ioy dnd sorigher. t o
provi d e an accu rat e and correct datat o a user of
pl to ratiorrs-are cu dby ctient o e focal aset stored in

h# | SQ { &?{PS%% &L Tfh% %A ecmngﬁ Rlﬂgr%eX’B%Y :
then@ei“ﬁﬁ'l ‘Pfdﬁ? C't?ﬁéﬁ%fﬂplt”éhsThéﬁnP"qﬁé’%tat'@f‘ éobaset opfthasepntent of the
updlatd atestag! iR B RALS clRasedsdrdtdah@etat tha ciidhtlcoputépdat e
rressag e. The inplicit operat ions preferably rel at es

Tkgd%a in %Sépc%pe mgssaée rr1nealgfb%lchosoevr\{lfronngt ﬁogg 96 o{ garga ?ansmg

opera er at opera

_anggdspat;qgrtadgjm Qﬁewggtlalé;érﬁergperat i ons are execut ed
by he ‘cli ent com put er ont he |ocal dat aset sto

'rer&”ﬁoﬁefja“ﬁefoﬁéﬁ‘ﬁi"ﬁ)”%ﬁ detaeBPitedd com puter. The
-1 nlahge Hatapler abanigony 4 satbagecnon t he content of t he
updat e nessage in order t o creat e a sorted dat aset
Dgperditgeorcihieatata heripnitcemputBiheeagivea in hetuphateupehgage the client
cHRESROp & 1dTRY cBRaRRPSAMohS MMdscedHRYe P Of data com
prisi ng : add data, for add ing a new data element ,
l%%gﬂﬁgve%%?g tngéntfoo her|ﬁmﬁg gtﬂg g%v%azgn 19 zbﬁrrgﬁ?erg: %gmﬂlled by a
canpgteoprograne paauet dccdrdingltp @ny otivmppemiowsrdeseien \eedopiment, the
cB‘fﬁle@P‘éﬁoﬁrdﬁﬁﬁ%gct%eﬁng@oﬁ%h'oﬁ@da@&’@&r%ﬁ er performs
cer a| n operat i ons as descrl bed above Ina fift h
T h f-t‘ﬁ i fen willbe! ﬁ ove and. of th
BTﬁe aé‘8t°§ %raép‘?“u??u FI”B’&”W -} é)&ﬁpﬁa&e“b °Br3g eﬂ%&ﬂ""b‘i"o‘?ﬂ'
refeteneec othd embgdim entsadpscrifedthengngteevi ous descri bed
enbod inent , t he comput er prog ram prod uct bei ng
BMEFO@@;&F@@T@N@H@UQ%HH These and ot her aspects

t he invent ion wil | be apparent fromand elu cid
2 3” Wit hreference tot he enbogNN nts descri bed
Ber d1USHAISS 28r°VeIY € TR 8T °pF) {BRES e gV entipn may
bk lubers thaviap @8feaant oeer natdsew toé canreotivsUtet\esenrtdt wovikss.
wherei n t he present invent ion may be used , havi ng

F%‘ Efﬂﬁfsﬁgtes%ﬂte% dolsht gpatsuphﬁs&%mdgt%catnd'a%sdepﬂu%@@hrtee subsets of

devi ces.
data

Fig. 3 illustrates three different supersets of data.

Fig. 4 illustrates an overview of a computer network 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.
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Fig . 2 illust rates an enbod iment of a superset of
dat a and also depict ur ing t hree subsets of data.
WO2@8/074823 | | ust rates t hree different supersebGI/BP20dH063193

a. Fig. 4 illust rates anoverv iew of a com puter
netvvork havi ng different data rates on t he con nect
bet ween t he devi in t he network.

Fl?r "H‘j”ﬁbe\ﬁ/atwﬁ‘é’“bﬁ fo’@Péﬂ Qaé’h%%%i’sa’h%x;} B §%e??b ut
cedmonicetohea ctinffaeatenandcanintetacei ons. Fig . 5 il ust
rates a comput r comprisi ng a mnory, an ext ract

F%r 6 |Iﬂjs§r§!e@%§1 a@Elmoﬁl ogg%mérﬁ&tt(?ﬁto BsubMN Pah@tat Al clidftomputer,
interfa | ust rates an add it ion of a

aa%fhe 'me?l"‘éh?%‘ﬂf‘“‘i”n%a”éed %d’%é%‘f st BYPPUCTat a client com
puter, and t he implicit operat ion carried out by
Figh& ild}lstrgrestan@gphtipmtoéa dafgj g_j,emen'ﬁ intlolausst of ddtesompriatptwa subsets at
'c@&t%m%u%taﬁd %eempﬂaF oﬂ)JFEH(Q] ars&d OLbey%lé @he@@%r@ﬁdtét‘
ng two subsets at a client comput er and the |an|C|t

1’;\ ion carrjied out by the client com put er. g
F@ F’l" WSS ZN S8INRN & adF&awﬁefomtg st &' 1t APBREST ‘~hih egysubsets
asetliof cdabatecem preiisplicigotenatee @ulrsietus batheacliehi emiputem
puter and t he inplicit operat ion carried out by the

FE:J' b@ﬂknﬁ%%ﬁ%d% me:sls e ar’% é ancﬁltal §i 8Ra @Ferﬁéﬂgﬁt)m%osmon 4 of a
messag € and a rem ova a dat a element from posit

St d&‘qao?o”ho@@@ %Bf sHatet &t éGPﬁ”bFP@P“tﬁbafbdn@eﬁ,ﬂBECé&O%fatém carried
ocl byerite e douipuesr. and the inplicit operat ion carried
out by the client comput er. Fig . 10 illust rates an

%pqeqllugtrgt%§§ﬁ‘gjsdﬁg%és%g%rg AV enfly afor dafta Sle%%htef?!; pofftbn 4 of a

posit ion of a set dat a comprisin {wo subdet's

seft of glagq ?OéT]—ﬁr'Sk?@ﬁ'YVﬁ&tlb%Fs %.tl’ﬂjdtenh@)m%?rl %‘idtth6ﬁ§?|§tt opgfgtion carried
oGy inactiionttcolputdie client comput er. Fig . 11 illust

rates an updat e nessage and a removal of a data elem
F%ntﬁ Illgjgméggﬁhggste%ssgggc aplrelmsblvaln(g dah£ gl@m%”lbﬁgr%sa s%ﬁ of data
CRAP IR GRR Swetﬁﬁéaccl'?’eﬁpmééw B[‘J‘ﬂ ”@r'mp"‘Fﬁ @Peratﬂ‘ anrI'QSF'sQUt by the
cligdt ce&Gp@@r.updat e nessage for updat ing a data elem

ent in the different subsets. clients vviII recei ve

|Itﬂ19tqgtteg a%?ﬁgg%essa %nfgtu&g(%ﬁ E\q Wld]a* IEm |n tfﬁwaﬁferent subsets.

Auﬁkﬂ%ntewwggse\ge ejupdetepesgparall ae upgatp ip m th@“@éé‘dﬁdt only the client

BSAHRSEY 11386k HhY uphiAte M esSad it tHe Jp@@l%' ¥ & tha@ecsdatuBset and only
upse

CSER TP Ferelverhs ubBiBneSingdl Be Vi aonala T fogttagr °

to updat e the subset/ s at t he client comput er. In
Fto. s;lluefastes byw sbanbeis mpytdsedaiatimowlee n erttate thelsgbsdyzmva the client

c6HBMELTn thiEicSke bylébnbihh Wsd adrateRs HOWHGNRAG &8N be
don e in order to updat e the subset/ S at t he client

F(?f 1$H@§Erat§sgp\gr#\%r}%esghadsbe %%Fén 81dé=h,]t Lflﬁdate rrl_nlegsubgh/a aq the client

computst. Inabiesatedw hding aeitpayatye dedaga plemendeard & data element.
updat e the subset/ s at t he client

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.
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computer. Int his case by send ing a snap- shot of t
he superset .DESCRI PTI ON OF PREFERRED EMBOD | MENTS

WO p00B/0M683 app |icat ion some specific terms BCHERROU063193

, below fol Iows a descript,jon of t hese. MBO -

Market By Ord er - In fig ure 3t his type of nessag e

13 is pict urized . This type of nessag e fl ow cont
DESORIPTIONOF PRAFERREDCMBNEEYES t hat occu r in t he

order dept h for an inst runent . Each change will be

1h &0s Eﬁﬁgzmo%dsolm% s%e&ﬁé@%s %rtpyseg g(ﬁ!)\k f@lo@@%%sglptlgn%f these.

ext ern al appl icat ions can use t his informat ion

to build up t heir ord er dept h for t his order hook

MEYo- Marsst Béloﬁd%{ SHAEE dEhit ke o &issageder's Bskzeq t Thisstype of
nEBsRjeliiowecoht an ssthy otddnabolotianges thaevcaohangerder kiapthdecan
|r§o|u91rénF éﬁ@h thggtéx |I| tg%/ﬁépa?sént%ljlm P?aquz?sggank{y z?iﬂ’(%lt ecqaﬁ&g Tﬂg external
ae@‘@?tuﬁfs qan hlée H*r@j@ltor@@bt)n 1% Lflblld up tReis @rdeggemnts for|\yB|3 o_rder book and
nWtKl@ta ﬁ&édaﬁ o€ the-redildrSertypr. 10fs pERSISRYE slﬂ-tk&@ﬁhl@lorm changes that

oF]curs orﬂ< towg(qeﬁerl]s ghaﬂ%e%stnb%tef (J E?)i Elmil?gtfo %X ex‘?ernal aﬁ)pr'canon will

hewch comvd|the orldterd@ptbcﬁcsrsthbseée\tel% say t hat onI y t he
top Y price levels will be dist ribut ed. A MBO ex

I\@PSP-I IﬂarWé By PRR UsSQEa@e o‘rﬁm% 1f10d’onta|r|'}ﬁn@ﬂ§§tﬁdnpc§n ih@Mprice levels
e un

n of t he . .
AR gBALE  ah IR vl et B B VEYRE Bt B iigeossiot
tepayckhiat wlvjtfﬁtOpleutceéthelshméeed|5frﬁtem®ht | evel s of MBO,
in ord er to support different type of bandw idt h

AUFED axankm@\newse Lsdd&sl sUM@JﬂdI folr ?ﬁb a&cM&eofnuml or¥b ol r@my the
an no

Pré‘g’ét&@d'ég Oh%sgﬁel&lf'on off tNisPRamp 'ﬁd%‘%ﬁy StSh! WOI”%')QLHSW gistribute
tigep dlf@rentédleisrof E8CRIIn brdei to duppet eifferame titpeof tbahdwifiihgusers.
HdWEPer th:é nggﬁt%n]w uEéfH%tﬁ éﬂye§ @opﬁnwedrli@!s a%fﬂoPUM? withW80 or MBP

em hav ing front -end com quers 1, a back- system
MESERAG Gt WeA’s or routers 3 . Between t he dlfferent

dev ices t here is con nect ions illust rated by |ines
TAe haentiangwidinbiveresaxblatneliic Ketag 8gth rdfeesntce I tlertigass.

illust rates t he bandwidt h (data rate) . At hick

gunee1 hﬁa§tr§e£‘5%eh Q%Bm utre@tsysger#QQVlﬁgtfron QntJ é&@pﬁéﬁ 1I QWack-end

ree o com puters in
systgm l}’r@dlgaﬁ%t‘\’ﬁélsé” Ir%‘tt?rérs’ @ﬁt"‘teeﬂéh%é'rffé@ﬁt de‘t'ceﬁltgeriel'f’f tRfnections
iluafrat@s bl lihed 4 hbvih@ d@fefdnt entkneMTPEIthiheeill 0N chtéNGetoabdwidth

cgas(? ratA} \/Q?th?tﬁqmghagﬁ%é;%roeatgrat% aHdsg t@ﬁtl|ngﬁasalo§/uctoa?%§a$£. 'f%free of the

fﬂ@ﬁb@quwy@tt%rsm fighae 1dage agettel(gn ”Tﬁéch%lpéh'ﬁétUStfatﬁS pigat it is a client
cbthyitdr BSlohdiiProMeASHRRELS each com prisi ng |ess dat

a elements or it can be divid ed into | ess subsets

F%‘BEQ t|‘IIu§trraet<Saeﬁtsu;Eerﬁ@g té&f)téare}sg cﬁ?gnt%}se?xamgbﬁ )é Soueg ntoghree subsets
ohdzed. @n1 ®aldk sypeestfdan b@ldemInﬁomoram@bsejstea@momelﬁleg less data
elRnfenf€or iN¥BNe diPBed ﬁlt@@b@%ﬂs@ts%m'ﬂﬁﬁﬁb molr@dﬁtahﬁlén ents. How many
docungnt however we

SuRRghY 98t repFPcSS”LtthﬁP%%eré‘ﬂb%%r g tﬂy 8?‘8!‘3'eé]'rbatse%°?rﬁ?<°é1 §PeRge situation
andhgeem iwdrered@giecinvdntion imngtergto ndbed. Mhdisfdocursentwlsesr we have

cﬁos%ﬁ% Q(v‘d%'th@gugge'ryeg irqgtthr@e @L@s@sqmo%e(r t&h@(e rthg inogntion easier to
second subset
understand. The first subset 8 comprising five data elements (1-5), the second subset 9

comprising 15 data elements (6-20) , the third subset comprising the data elements > 20,

e.g. 21-30.
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comprisi ng 15 dat a elements (6-20) , t het hird
subset comprisi ngt he dat a elements > 20, e.g. 2

wWa288/0F6g ur 3 is an illust rat ion of t hree BUPEPROTG63193

comprisi ng data represent,.ed in t hree different

vvays Price dept h (I\/BP) 11, price st at ist ics 12

and order ure 4

F@&"ﬁ %V%amlusérpa‘u]oglpé%ﬁ ?.?tersgfﬁc% r|6|£péjat re8 %serﬁsdéryglf%endﬁferent
waps.fRrige degh AMBPhe! .farige aragistédssi@ dnld| angdr death @43t

subsets of t he superset t hat may be sent over

F@'ufefﬁfllﬁgttratgga thﬁ@&/hétQﬁ@eremr@st%Hp@o%pab&J totle 3psiOF1iRtig&d 1. The
on nect ions of different data rat es. ?:

f'83‘<r§rﬁ Sp?l 'E“St”aheé th%.sa*&s&st oAt SUPeLTh i (12 nsent QBH %féeéf”t
cpm@clﬂorhequ:entbsetatbengy&so@meQ witihtthén cennettiamatof Aifferest dbllagrates. For
e&anQplte tﬁ@ﬂﬁdpesttdaﬁa %n\%}%ln cénlﬁggtrn%ettne %Qntrél spﬁerﬁlé)\w’ﬁ}q aclient A, is

data con nect 1o nis able ransm it i rst
agiido S'ee R thupsee S%Lpierfetd6cIWee%‘ﬂweBda%?n?ﬂ’”Pecﬁ'€”s% %QA%E:& transmit the
fiekdtadd 6@ddnARGHset ONtd SlieAbBeartd W etsidwa@BiSdath todneb@orf isiab®tto transmit

Pr%?gubégt 1t80tocdl|er$tr6 |§thlL %x;gmgll ?h %(e%map%ygtem ? co%%nses two

i ses super Set
Shﬁﬁﬂkﬁﬁepf ‘ﬂatﬁ@%’\@MFr tlhalcestydtsyeﬁmnwy eUMI[Sei1sE “lorérdai*?o?'eme”ts’
sd@tasae el, srananipsto 1su>¢hncas sdeh 4k 10D, 206 36P. tThig isl@p@hddRLE the
This i dependent on t he appl

aP@ tat'? W%‘Wﬁ'@r é? rWe?t'Qr?e'slbﬁ\Vgﬁfe ‘on is bei ng used . Fig

ure 5 illust rat es an elect ron ic dev ice comprisi

Flegre 5 H@steains puekectrays tlevagn o peigivartle Fageuter system il raeaetding to
thé)|n0ent-5heTP¢éJéBnﬂ)Wt@rrs §ﬂé§1t1Qﬁ%rqa%ns@&mnﬂarrﬁ&yQogaraeﬂ%Mrym a

2I an ext ract d2 £ wﬂ?
<9552 3 i (AT 24 BRA A 74in/Gr ABE BB EbTihE Memory 20
compiisey 120 semaTsgds RS8N higa fsmpemrwt@sarpdloasn area for st

ori ng subscript ions. Int he fol low ng t he invent

m % f\MIdV\lun!;’ﬁwqﬁ%ﬁﬂop%I bdadetived h detdi Wit &IRERRGE tm@f.gures The
ures. The det ails of howt he subsets

ds'e?Hf °?*b°"‘t ”}‘?é“B?‘%t%H‘FV@SrﬁebtutPéP%C'éﬁﬁ‘d CHBRY " AP Wt %EJFH“ computer
pa.ﬂéreblypma&fagé.ﬁbﬂe)dafmmaglvﬁslntthhepdhié neest@eeisy@drdmtie dedtral
gsq Fl 2%91%5 sent fromt he cent ral system, wll

e expla I'n t he ex anple prov id ed |n t h|s
docu nent t here ex ist t hree clien ts;
AP $3G P RIPYFeh” tistdecyaeRdneng Gtx'sh@r%ﬁ“e\‘ie%tA |Bo<"H1§ Ca%a‘””g
deter gt diatanack skl tewicofdekciedts 2A drpiainad lbewivt ed connect i on
against t he cent ral syst emwt h poor bandw dt h.
Ckgntd@pas ahhﬁl',} o e?gc?@%hégmg'ctrhle%gntﬁzﬂ ystertHQN @P[Boolr rbgn#u; gth He can
tfppéeftoreorﬁptgu@ﬁcab%fcg tpe]eanﬁé)rdfé,ﬁipptm T@rp@fﬁ hegoply waflngsttaﬁ;abscmbe for
tid @prEsraeds i tieeddptmho is t rad ing on one of t he big
f irmse 5 and has normal con nect ion tot he cent ral

t fo :

ngrﬁeEflrssnazs rH% %N%%Fn%e Cl%H?wpﬁ%t z?d?ra; (ﬁ (P% n{)%ﬁwﬁgf z?nsd has
negha! ﬁé@ftecew to tdie&e@teﬁtsy?ta'ln Qate Ve%é%/t%suéﬁ@'bﬁésr @elpryy2porders.
perform ance con nect ion . He wants t o subscribe for
Cliefies @Rthig Sapddld lierd @t ificonBetiewtd BlcedipaNgaiva@X AAPIE a high
of howt he invent |opS tp())rscleJLs(eCrrI%lke)],(I)rythe o8 rks when dg ssem

rform nce cohhection” He wah tire ordet depth
nat 1ng

Below follows 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 sets up a subscription on a broadcast first 8 and second subset 9.
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informat ion froma superset 7 of dat a . Cient A
sets up a subscript ion on a broadcast of t he f irst
WG apseT4683 Client B sets up a subscript ion onPEI/EP2007/063193
broadcast f irst 8 and secopd subset 9.Cient C sets
up a subscript ion on a broadcast f irst 8, seco nd 9
subset 10. Eit t he ¢li ntsth
et s CUPE sl SR Fispo et o Retreft it Ehisrohf Sgnpabpbset 10.
Eﬁhgre[ﬂg cIr<§1ts !%m@glvgs ?eef‘s BSQ sLbsrcﬁFt|&Omomtéggrrthﬁyr§%p£%(glﬁe Qtyne

syst rator or autom at
C%f}iéét”yeaﬁf*iet %e@Frﬁ' aPSETON SE MY et Syéfe”pﬁ@ﬁ'”éﬁt”aé%*rﬂr 2o atically by
tRgyRBreft s FassdI6h ads mBat oBpred@dte@nindp Fa@metid sdth aERta rate and
gent, ral syst em2 will now have a nmet hod of dist rib
ut |ng ord er book changes so t hat it supports
different type of bandw idt h clients. The t rick of .
Tharcentiad sysherdi2swill oy have @ methedsofj fiftgbhingtorfleyrP ogk ch#n@ge so that it
sb;ﬂ%rt@%ﬁida &t tgjé}epbf' &aawldnggmg&sage a5k fo@knidisfih @rsemutd woe
7 cont ai

i aeF Srher e She FoAFPe CUBs e AL BB B B osi
for t het op 5 ord ers. The second subset 9 has been
Thentdegsok f7ggontaies Pr dders corthpoBernsidearihé fitsh s@igsenfdias heert sent out
ch'tﬁgtW@@I‘érslehQ@@coh@@ﬁbs@?@tha@\d&erf Qht bherof 810 RlidtsioRBosition 6 to
ave a correct pict

0
2RB0 1% TIPS OB 0P aEH ST 6 BhineR STV cor r ect
pict ure of t he top 20 ord ers and f inally client C
Qliert| A Wmiteerafof eihhveor chreact igpire hf thiedop biroeder Sddient g wilk fmave correct

pﬁ:turz oan{é tgp %%Fc?erg aﬁlﬁf.Nasz%%rﬁk \ﬁﬁ’rqﬂlav&La'fﬁncgrdersde;b'tﬁbcf”r@ See
l_ust ed Thi s also refer to how

f'Peroﬁr rh HE 51 ‘BPFrFéh"sY'SWé’a e??? tiepe METy "&’P”é%ﬂéhﬂlﬂ? M@ also refer
t€ oow Pt in®irm afférus snotd ondhy nhowveri tat eschsdiemn @mpube. Tamnot only how
C low ng sect ion wll ex plai n
Itg%%v(?%n&a{gg% t-egrgcsrgéﬂsl' be t reat ed vvit hi n the syst
emto support thlst pe of sol ut ion i s based on
The &dpwine SieE)tfP”V\‘ﬂ‘fBreép'é'PdWé?i"’ Pok qfﬁeo{nﬁaggeér,eétea,vgrthlmhlg@ystem to
seﬂ)oalSth(i&lybéiomen@neB is Jdvad @Xansopltien iwdetd brdst bdotc@andda are
r n r t, fJ
skr% ggdfe%srde(l:tlg cgrg]t]%ge% hﬁ'&é&( Ewé)ge g I% %a!eg n ?é%%roér E?I%\aﬂfjﬁ hggure 7 for
Cbenrtﬁnanl@'lfmg Pd&reliett-bet ween 1 and 5. The system
accord ing tot he invent ion wll generat et he f
Adgst subset Add order 26 broadcast . Al clients wll
receive this broadcast 26. In fig ure 6, client A wll
r I . . I ng posit
L(Ia\%ﬁ’ﬁfgo r{l% (9dg' \%Eh gﬁ%ﬁ(%% pl'i)%q%{w bgtr\%eegqugen%t@éd by this
chang e. The ord er t hat had posit ion 5 and now has
Thosistem GAcBIig 9 tk@é”‘feé‘h*%\\?’éﬁgwr%tﬁéqeffl”éh%UbS@n‘de&}jiéer 26
btda@adst.i ANciightdcall tdeeivelhieBtoaBeast @89 er will recei ve any
ord er chang es for this order sin ce he doesn '
Ii:["@?r%’r I, glfﬁng%trw@ r{%ﬂgitﬁﬁgﬁ@g; ?éllgﬁ'(ﬁ{]pc?at r%%lgﬁ%ﬁ!)gngn 1%{ all other
oN%th@&grek@fWgteﬂ@g,ttns,cbar}gef de glder dat h@qL position 5 and now has position

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.

In figure 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 application since the client no longer
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ord ers that are affected by this chang e. The ord er

t hat had posit ion 20 and now has posit ion 21 is
Woe@Berakd y rem oved by t he front- end appl iRGI/EPIN7/063193

since t he client no lon germill recei ve any ord r

changes for t his ord r since he doesn 't subscribe

he third subse 8 lient.

Wi {Re I PHORPE" SEOGH BB B (b e AR AR g™ hird subser
1posdssageon for all ot her ord ers that are affected by

this chang e. The front -end app licat ion does not

I@ﬂ&@re%o ek @tw@ |r§@M tR& Gra@F 2§|aﬂ<§3§pchﬁe Basraakih lpl)s@(grdfoeﬁn other

Vi e u b in ree roadcas
oTRE Pt S1ectieog Phan aprse ape CeneeripelcLbaer audve e elet
agy or@ssnagsehé bas 4 hel segodegtandw tifisublscsibiingetr alisthregtbrpadehsts.
urized in the fig ures. However t he same net hod app

Thé %Io@%g%@%ﬁﬂe@%dsénﬁlﬁg J‘@ub@éaamdmr@erqp@s\égge #o?Yhael se@or%oand third
new order wit h a ran king posit ion between 6 and

S?*ffet PR SIFRYBAY Ac@6/gUieAg e HE 32 AVGeREPE aﬂp'{ﬁﬁlaﬁ described in
tigesermgie gbdvehe second subset Add ord er broadcast .
Only Cdient Band Cient Cwll receive this broadcast
Leve%'ﬁ)ntAAeWolrdelr V\nmta rraﬂ%ﬁbY)gleombéwg?@%%gd %Oand hi s
network con nect 10 n ag ainst cent ral syst em
W ll therefore not be affect ed b t hi s chan
TEF PERE™ BOGATT N9 EhEEA PV tiAR WHP%”@F“%\HHE Fpefat %‘bts%e’*oldaoﬁder
bkdadgasp.o3nily Ciien E @1d Gleht Otwilhesceios thieb®atidrat. Giee A will not receive
I
t}ﬂg tn%g%a%g ag th H’]\g%&ggg%cﬁ?%ng%isq tf:fi%F tt%@%yesPnng\\;@gﬁweFefore not be
affh%eq PYHiis C*b?ﬁée appl icat ion since the client no
| onger will receive any order changes for t his ord er
csbm@winendeesn order aubspddtbend @ihkihh@osihdt thr aUbERE odddrs that are
[Tgcagéagy ﬁﬂ?(gaanggtTh(e: o%ér th?tl f&% ot5|t|toF%|Q]%r g%% %%9 pggﬂa{ Z‘Pwill be
er orders't ha
reip@vedfyeoe fr@ﬁlt b'yj @ppﬁp@oeﬁawgéhe Jeat fe Briger-wiHdeqgpyglany order
ch&fes kNhid @Rfer BPke REQHednQ sUBLRHE t@NNe BidedubSsdt NG ERage.
has a full order dept h view by subscri b ing for all
|enteCEwmrlrgs%(rthtl Sto?derLa%gﬂRda%ﬁl_hhe rankln% o%{tlcgnrofoa alIMhetr orcﬁar%that are
affestehby U’OfFlChﬂnDP Derfrantand GPIP“Chéort ddssmngt Qeﬂﬁst@tdemd@any order since
hehdeh I SAECAIEh vieWHyYsubhdrBMg 6r M {hked B084MEt hi's
broadcast . di ent Cwll insert the order and updat e
the_ran ion for all r ord ers t hat are
YT 2026 Y PO LR @ T rah end appl i cat
i on does not need to delete any order since he has a
TheibYsten @gcerrdinglépthehnwangion Wi gangsate ke tihing sfilpret A¢ otder epadcast.
dﬂl’yo@@ﬁﬁétvﬁH r&leﬂv@mm Sro%BéjasQGh@ﬁ'ttC BivhLdrt n@tor!ﬂ@r%b\{ﬁ%dﬁte the
nmessa r network con ne

|
g Teen et & A et S e ey PeTiet-2pte e Jet ke
applichtidri soesmangesd tRetwade eny orfihesifad hd loasi a fu) oederatepliheviews by
sPLhibifg k#eH thitebhsadbigs ures 9, 10 and 11, and shows
how the dat a

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:

The following 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.
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sets are t reated when a subset remove ord er nessage

is sent .LQVQ 1-5 - Anordr wit h a ran king posit
WO o874 ween 1 and 5 is removed . The syst ePCHERWOT063193

ing tot he invent ion will,Qgen erate the f irst

subset remove ord er broadcast 27. Al clients wll

ve t his broadc st 27, T br oadcast

BT 2 S T 775 PP aing X Dok eiov 8 TSRS ¢

ion X and one add on posit ion 5. The Add on posit ion
The pydtém @osrtrdiag te theHeventide wilt drater atve Weedfirbr epsgosinvé orve6
bpcﬁidgas@@? aall 8Hisl il fcelvRend el alqesk: oF dTPeerbroa-JL%stsé’ﬁﬁre%bly

al so % erate a se(;ons< ubseta}g@dd ord er i g
C%’H%‘u”? i S26F 68 M eV Y R O8 UL HEVEPEEBMOpols £dd on
pbotior2d wilocad@ain Areodrdérethanayy of fréramdsitibmg té hias aweaulldofbee deleted
oFerr hﬁ\é:sygﬂ%me\%ﬁl A g%qgraqt,ﬁgggcgnb @ugé}l?aéd btrdiﬁ,f 2§‘Up§8§|t|on 20 for the

nessa for posit ion 20. Cient rem ove

OFfter &t ”é‘?"eﬁﬂr‘lroﬁb%‘?%t'ol”o%ﬁ R %né”?tﬁﬁrr‘ﬁﬂ%bo“th%‘?é""rgaﬁ'?'Sk"i’?%d be to have an
epskid taabrd ianhalilst eibsbem e¥afe v Sortgratioare. af f ect ed by

this chang e. The ord er that had posit ion 4 will get

Oﬁghé'& wh|%‘m§¥1@{h‘1 o$9eroort]1 pognaﬁr*tarfg‘ Wpl’(JveQLg‘P%lﬂﬁg ptoE%ore‘goq all other

I nsert
o[RS that:ﬁreeﬁﬁecwd\mltP'SﬁB@”QﬁeE@? oget tﬁ@é“%%é@ﬁt?”sﬁwg'aet @pgition 3
afd s&)b@adrzaasA wm &ké esd thB ANdHrdefr@rﬁﬁKerﬁeisE@e @mcdiEaEeron to the 5'"

pg?f dhﬁrﬂ K(wa ot r%{rv%\éﬁe tsecgﬁd r al gbt%fa c:ast ion for

er” Ord'%ers are"af i'S 'chang e.
Cllent B's appl icat ion wll ig nor e the order Add on
CheryiR willgamsve fhgcad¢ieonatositiad K dvasmprdyied he Fadéingingsikips for all other
offefls Blat BRPItBtel\byanstRafded 84t s é@nc@mntW||h@n5@qaadrder Add on

bset 9 h _al so
oSHTr “Brels SOV i S b P BRUEALS lshea g4 4 O a g on the
seqond sglgset ). dtowpesi, heimayralR0recdy ¢ dretseBors! aippit ardat2si dns

bmaldt:ase‘g%ttalm@a§ A@H@rd-:err réc%rc; Q@pgs%onrbdo@%brtt B QQp I|cg|dnqmtl Add this
Wi | m ove t he ord er on posit ion Cf i mprove

I
°fcl‘?ét?ﬂ}‘?%8 Mmysh68it ion for all other ord ers that are
affected by this chang e. Cient Cs app licat ion wl
dientt widirrembvditheanderem paddioorX goismpravenhdraikimgepokigion for all other
oﬁJ seﬁqyart%aaﬁfet:telal@ tQ @ﬁgnde Chérrcf cﬂ%&%m%ﬁ%u E} g}él tﬁe%nﬁer Add on

subscrlp Ion on'the second
PPYtitbP &nge H%a@i%?éjéﬁﬁ‘séfﬂjbg@ter &@%Pr%f geribdye t%? ﬁ&jéc'“'ﬁ“on on the
€Al sabdes 9ArHeOWId a@io |@ndﬂathdk%ca+dﬁﬂbdyt dras brbidchstrsidtie St contains
E%F&elrl?hat h% ahrlegdySHz?S\ﬁm Ip |s ho\na |SQUBQCbEH%)thr¥ th]‘r%'sugpeqc] 0.

ng ex anples o I ng remove or
er nessage for t he second and t h| rd subset is not
The &dlowing Az amplgs ©f pRIIIP THPEY!. remENR PEler feEsag]rieiethAspcond and
tfhﬂﬂsdb@@ is thSplétSnQ@SlﬁrtihéJﬁgiJrEQ Howlaeera}ﬁa@hrﬁla%eﬁimvﬁnplies as described
L eexam éab-ovAn ord er wt h a ran king posit ion X
betweehPE ARE°20 is removed . The system accord i ng
tot he invent ion will gen erate the secon d subset
LevarP ’fe OR @eter With sadi@aking PogiieryX Eriwesth 6RndrR® i€r¢reemedC
will receive this broadcast . The broadcast wl |
TROBf A m Rcdrdihg @Ehe. in kIR0 QM EIARr 08 tHROSEnd QUbset AWy OBRIer

broa%f;asp (B)rHSICLent%n%d cne{ﬂ‘ﬁ W'Afggecgve H} 3 Oroa!:lc?argt %%e\glroaﬁlcist will contain

m posi't
22 mgs Oqe regerd qan @fsntonﬁ@arwecpr@t@g q'_mrqps@pn 20. The Add on posmon 20 will

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

Client A will not receive this message and his network connection against the central

system will therefore not be affected by this change.
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Client Awll not receive this nessag e and his
network con nect ion against the cent ral systemwl|

W@ 20081026623 e not be affect ed by t his change. CPCERP20B7/063193

wi Il remove the order on pgsit ion X and inprove t he
ran kin g posit ion for aII ot her ord ers that are

lV(Aeg%VEgg‘t %gt-!grla{p osWoEi_A( adtlddmggorvstﬁhe ankgtﬁ &oggov\}qr all other
otdeast dl@t asaaftectsd bAdtisghahger Thaotdeethak ssdhgesitaand! § mderet position 14
ahd sd 8n t@%n?@twnhal@@%éth'e%d orcgr it Me @eé@bbé ab EMQY & tb tthee20th
rd er on posit ion X and inprove the ran king posit
pP%HO’Tor all other ord ers that are affected by this
chang e. Client Cs app licat ion wl | ig noret he
Coerd GwillAdd oonthposid¢r dnorpsRion sq anciemipeovalthe aayingasitinn $or all other
of‘Ueqs ﬁt at Earre {]teﬁtegrbq tfls cqgr%te Blleldt%stad'pﬁcazfdp%lq |gm)re 80 ofHLr Add on

subsét . Level er wt a ran
PR?'H@P %Q)%'P‘f'e hofrerdy hapthisondepindyeerder qepeh §V§f‘%ﬁt‘ta96%tt‘d‘ on the
thirDsubeett he invent io n will generat et het hird
subset remove ord er broadcast . Cient C wil |
(BRGSOt IS PROBIEAST, asRE DL oRAGESLL | con tal n
one remove| emon posit 10 . er Cllent A
nor Client Bwill receivet his nmessage and t heir
TRR EXRPR aE??rﬁd'H%é‘t ”tedﬁ‘ée”ét@%u""ﬁbqenﬁraﬁ%”teet%trd Bapses {5 g order
bydadbast h@reef omell nativbeniabfoasdasedhbyrdadbass welhedhgai one remove item
[ will remove t he ord er on posit ion X and
Ogﬁﬁgpéregt he ran king posit ion for all other ord ers
that are affected by this chang e. Updat e : Bel ow fol
Neth@y Qliget @roptlient Biwill sasep oW caFRISraAd dheiLPRIYPEC RApqtions
ab@nét th€aéntRll sy¥tdm RiiNtHerd16reSHS be @ITRAL6d BYPPOERanye i S
type of sol ut ion . It is based on a solut ion where
Cﬂ%q c,ewnﬁgﬁﬁvé:[h%”o% o%m%h%(tanrdl |Pt%$ov%qh<?§an‘aﬁtlgt % ition for all other
anges € Occu s’ on an’ex I ng graer in
ofdeEs Wrada@raft?ét?ﬁ byThisicgaregn happen when an order is
part Iy t raded or nod ified wt hout any ord er book
upkaterity change. The sol ut ion is pict urized int he
fig ure 12. Level 1-5 - Upd at e t hat affects an ex

Bel%gv fof&pgvsott;tg e?planart]mn on o%v % (grggr L\%da sqtlaﬁ beT %tedy\ﬁkhqn}he system

t<P Plsﬁtpoétdbeétp%?f(fobltlott Hatﬁdoaéegen lgrse%tderayher.e %P'*Pr kolok ehgrges are
dWtridutdesLdang chakdes. br oadcast and updat e their order
dept h accord ingly . Level 6-20 - Updat e t hat
A%Lfg %ttegotccgunrhs g?téé:lare |sl|n§orcc):lre(rj the orc%,]e\;é)ﬁ ::‘Ijgths cla(r? gl ntwhec% z%n order is
phrélyee@@ﬁdr swddiet withavigany ttttdd tmok Qoorbtwadmﬂhe sozmtllqp is picturized
ifdHe8RtrSand Aient Cwl | receive this broadcast and
update their order dept h accord |ng ly, see posit ion

ve th
Lﬁéeééag‘éjpgﬁaﬁﬁast aﬁfé’fﬁéﬁfx%ﬁg ﬂ@c‘?{ Wt B'H ﬁ‘@éﬁp Svelp: h cent
ral syst emw || therefore not be affected by t his
The system according to the invention will generate the first subset order change 30

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

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 figures. Client A will not receive this message and
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change. Level 21-> - Updat e t hat affects an ex ist
ing order the levels 2 1 and above. The system accord

WO p@80Di623 he i nvent io n gen erat es the thirdPGUBB®D7/063193
chang e order 30 broadcast ,, Only Cient Cwll|
receive t his broadcast angupdat e his order dept h
accord 2 client
B b S AR el parest i Beet v 8 et Py e
ceargrd their network con nect ions ag ain st the cent
ral syst emw || therefore not be affect ed by t his

LEVERBY. L. Uﬂ'&tﬁe ik et QFrBt8tan leQ@tn% S&eMhicNateld PNad®iphed
that is described in this docunent can be used for

di ff t ot . )
TR 85§ 2 SRs AL U bio 0 St st M it othiet PlerRer i g0
bydradrast t OHe CherarGewidIre@ntesthts dneddcagt @anp npdateditis @dern depth accordingly,

sgé Eés@tfo%@tmp@rftgﬁreoh &neh?d d)lﬁetnt ﬂ%qdmgntvpt\hlll n@t réc!éﬁ/ettﬂs message
dist rib st in real ime in an efficient

20y i ftettt%rbtcoafcfﬁt'%%%ga% SrrirabuagToal iefigiaus oios aftected by
thik busilger at es an update or chang e of two data el em
ents in a subset . Int he fig uret he syst em sends

T‘;te n#orgnealt&)n @sQQﬁMQmﬁﬁmQFhoE tllt"éit‘ |£ M\&cq@gd |ﬁ tﬁ||s %m:tﬁt%nt ch EQ@sed for

upda nmessage 1n ord er to rep |ace/ ang e
TAY ddéﬂre%t teres €atas Therpaut QR-ap| Py cieed ébi‘” %ﬁ@s Y"@%re VOU have a list of
|téapra68&mbrdjtabreaarstcllé’rlﬂ@thattlb&dln&Sesﬁecﬁﬁﬁ cnlfaetrantqdaemoemrtésnst)fand you
W%L|d I%‘fél%S d%trg)%ie th%fhs{ reg'll'mner?netn efﬂc”r? V\}Jagl emogtn lépLHilg%ting any
ﬁmb@éﬁ . In t he flg ure t he syst emsends t he delta
chang es of t he dat a elements rep resen ted by the
k@,luaact@ nestatangl esdatd BEcHHAPE b NI 04 efemidBtshh aCslﬁb££.CKn the figure

the se%ssgnr%gttﬁee (Spa %agggsaoﬁhe{ éaégca%men |natheu atg message in
ange o easct a’part o em en ]e a%

ords?a:f,ct replasaichangfe the sldptat s elementEi dheatveo HIBCK febtigngles papeesent data
sBlctRAals8h Ol at RAGerRs Of attidi: g?tarta)fetlteemp%%ﬁ in a
subset wherei n a snap shot of t he subset or superset

er to updat et at the c
Fldis Ehbaecs] o FhostS b Pt S bventats Bhrehis it &bt Eoln the fioure
thor $ystemgendd des d¢it chergds aidiee ddtalréem ot erepeasested by sheplsck

ré"c,ngnglé TR up&m onggtetsherﬂ)@atckeé&‘la eé‘re@érHE @!ata'sttrytctulr:éﬂ £d a delta-
hermore t he rms i ncl cont ain" does

chefoeekél lgage Eﬁ” Ale? ¥R SHRML §f %fr'e%sct aeoﬁét CeAUPRESS . A
comput r systemfor send ing dat a sets to a plu ral

Figuye Of iligétraps trsupdage ar crehpopkiwot dahe eleormislit asubsyy sthemin a snap
<R P bsgtgor suéer@&ﬁ?%é(m‘?r?md%t 'tosbpd?:tge ﬁ'lesslépgtrt%gtch@rﬁ omputer.
sorted dat a el em ent “Tan ext racto r associated

wt ht he n,er,mrP/ for ext ract ing, fro mt he

'3 Hi5eto0ut dBTcr B (Nededat R PASNY| fogs noh FEede ‘tth%fa‘t'e%e”ts or steps
ael ean @nbs' @rd nat setaer ablsabiyet of dat a elements, t

he seco nd subset bei ng different fromt he f irst

F§Hpt§‘rﬁ1tore the terms "include" and "contain" does not exclude other elements or steps.
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a select or associat ed wwt ht he nmenory for select
ing af irst and a second grou p of clients, t he

waeewsnadiegy ou p of clients bei ng a subset of tP¢EEP2007/063193

irst grou p of clients, and,- a com nuni cator associ at
ed wt ht he ext racto r and select or, for send ing

t he f irst subset t ot he first grou p of select ed
cchiMnts, and for send ing t he second subset to t he
second grou p of select ed clients. 2. A com puter
Tspsponiizc emtemitergsendiog dieti seisito anpleradiynoftcligrds g@l aenqtyerk, the
c§rﬁb@t‘éF §yseenggggp,ps”og; cI i ents based on at Ieast one of t
he follow n arate of a client 's con nect

“i oh MOt HE t?t%ar%peéteé&fb%oétﬁf’ﬂtatﬁ BAm8&Sociated t 0 a
- c| aregxttactor 3ssodiag@inwiputheenesygtfeneaccongl fiongthe sopelsal shsorted

'dé{@ea{ ﬁrjst QJ tseth(ﬁ d%g':loagrﬁ@ﬁts%ttd %%re (in%dsuggét o@dgtlaeer@n?gﬁts?‘ t e second

com prises at ar Ing to at | east one of t
Iowbs?tdmd‘@td'féere”trfé‘?rké*te l‘f?t toder dat a, narket by Ievel
-dad séléctéf&{sk@:ﬁatbc}/wphItIﬁ:eEmd&]tor)ator4e|ectt4\gci)fmstpzbﬂd £E5ecBYS @D of
acg:

T rcighit athelon® o heniEEhBls Digeclf flraPagL Y iThS, ano
-hea @ MU pgRiohggsoelated wWiith the exiraptecRndssetpelorafor eenaifg tes first subset
Oftoahe |f|%@§tou§ o@@élﬁct@cﬁ chenbie aﬂ&ﬁ‘or%eﬁdjiﬁ@lm&orﬂf sudbetl t8aBE second
§Ju Ie dC“ tperset , data st ruct ured as t he

da S%Pe?ﬁ SH°'8F%at 1 east a part of t he superset
5. A comput er systemaccord ingt o claiml1, wherei

2nAtcomE tdm a‘c'éotrmn&to 99.’?9 PWﬁ&émQﬁ‘e %I@@t‘or s%%teasac'btk% !)%f clients
e selecto r for stori ng subscript ions associ at

béideﬁ“tatHeaéF PRHPthe golloNingom put er system accord ing t o
-l a#mbatewt@rodem stcohecsiib sethieptetwa@r, associat ed wit h
2 £Likhlolc RaRed.PR Aligheast one of t he fol low ng
- Tt Rd dat arat e of t he con nect iont ot he
client , a cou nter performance fromt he client |,

Saﬂd:oﬁbht%ﬂtsysftérg ab&o‘idiﬁg to Aai@Pm Phereih thY SlRMAGE &3rehdl d3@a elements
n the e act .or, ext racts a

comBHses dn](a rgaa}{mg t? at least onhe )fqherfto owing data:

emeéents from e superset of sorted
-dararkel enr@at datapon at | east one of the fol |ow ng

- €VRBLS: bRleG Gy B kbt bhRrisdipaESEt , S - at certai nt
ime int ervals decided by a hold back t inmer, and by

use of the comnunicator, send ing t he subsets to
4s6lcemputed sgaten apcandinglte aaitrrst Bherdingoerd gatele@rensy mtteesubsets of

thaccgﬁt%rﬂséwattlgasgloﬁé mt:Im fSIB(Ntl gher comprisin g a com
par at or assocli at
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.

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.
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wit ht he menory , for det ect ing at |east one | ocat
ion of a chang e int he superset of sort ed 10 data

we@b®@anawes, and based on t he | ocat ion sen diPQI/EP2007/063193

subset associated wit ht hg locat ion to clients
subscri bi ng for the subset . 9 A com put er system

% to cl to z e ubtset corpv\% €S cot of
"a 08@8 36%”‘ a?Fwé%\P%\ F%f’ﬂ nt" ﬁr?'” heX EIFhHgE* UEeh® H3uPset
ddel @Qmerﬁnfrgfn the dapase|od nrreert data etenept ssupperas édast orfebof1@e following
obeiom puter system accord ing to claim1, wherein t he
menory furt her comprises a second superset of sorted

“dat NP EnhErTRS"St he dat a elements in t he secon d
- Superselh toodMnperi Seseddtel yra hatiacefiinterhe dat a el em
aﬁ@gyc' uE%Qﬁ‘hE cgrﬁmun|cgalsb§ S%HQ%B‘?I% subsgtg t&%eleé‘@d glO%?r::Of E:I(Perﬁts

exc comp the com puter syStem accord

i ng clalml 12. Arret hod |rrplement ed on a com
8pléltc:6||"n pELs by £k fadtor siag to bIB|@1 tafuahsedosn drRing apciolph daaitoﬂ d3¢ociated
th tg mza%gosr’)&;/or 9etacit|rr]1§a‘_':1\£?east’ %neflp%ar%rgg ofsars:g?n éatm of%e su(grgE{s%tecac sorted
dd@telem @lterandritased en fhierlgtatisulseetincamdutpes exsoriatgd guithgee Iocation to
chentd s%cr%@%dt@%@ét bei ng different fromt he f

irst subset , select ing af irst and a second grou p

of clients, t he second grou p of clients bei ng a
9sBlbometiteobydtére abcdrdisy tgelaitn P, wiiereihitkatseactth geps dn Agditional
data ele}ﬁeﬂct |1’ trhétchmsﬂl?ats J&éthﬁ Jf Iarof"a'ia 9|E8%ntpm9ﬁe §@de¢§é‘i ed
clients, and send ing t he second subset to the second

grou p of select ed clients. 30 13. A net hod accord
1bng cbrﬁp@tleﬂismélﬁ,acdoldd'mg betlaig;om virdr &ih mige nheherystuepeofomprises a
sg’c];%l ?%P‘pe ?g ogrsgr\l;‘veqoﬁatgl e?r!eln?smﬂ‘?e %Q?%%gn e%Fs |ﬁtt?e geac:%fwd 915] erset
CeBRAITPESN e PO OtQJOfttH‘ié dﬁ@t@/\ﬂﬁk”ts doguihs dir gt pur ¢reet-

associated to a client . 3514. Amt hod accord ing to

1Rt el s ePac B ity witeal « Rl 8RR br
the fol low ng arrang enents: data st ruct ured as

1geJ\'}T§b'th&)h|ﬁ1rbganee%tég orfh c&rﬁ@&@r @s% #or(sfencym@@atqaetsab%l Fﬁlmallty of

ents of at |east a Eart of the superset |, - data st
cHREs Viard Ykt thedn g ?%C‘ei‘%ffﬁ”@ntﬂqss sqt 1 east a part of
t eherasumgetrsmta supdiset & svekd otk dotens d gt subsel aidm d68pnd subset,

tlﬂg tndl'sgg set %Qﬁ? Iaﬁrergnqm%{h%Q§stt£%se?tt ep of associ at

e subscri a selected client based
orﬁ%c“l‘%as'fﬁ@ﬁé ac?PCQ”drﬂéOEFR)Pf gl e Sie?ﬂﬁ‘ﬂtgroupc ofiftierfaging a sub
I adet ©f Ofc firfteyre@Nofiichts) &y to t he client |

sending, the first subset to the first 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.



10

15

20

25 -

30 -

- a cou nter performance fromt he client , and
client rig hts. 16. A net hod accord ing to claim12,

wob@BeT46e3 t he ext ract ing st ep, ext racts theCHERXNOT/663193

fromt he superset of data gl ements upon at |east one
of the fol lowing events: - a chang e in the superset

, at certai .t inme.interval s decided, by

BT sdb SR e LEReR e i G e SR PG e T ne data i
tupbetts at:@r@ed; ectt legstgnen! hedbliatineatsngem@ntsA met hod
-acEph gtrb&greﬁ%sgle@é mwélr%es fo“éttle&@r p%@tnanﬁé §étarégsrrtgh$s Bfozlt least a
low ng st ep : - detect ing at least one | ocat ion of

a %hﬁ%@e Shpetrﬁeé superset , and based on t he locat ion

- Sedudla bingeteres oS led d &8 2001 et eaf aMidashapahef tiacaipeisen to
clients subscrib ing for t he subset . 18. A net hod
accord ing to claim17, furt her comprisi ng the fol

1P ofhim e‘tlfgodsatcc%r'gmg to cladgl 1,’3n@1eaﬁetg%fqrther e RIlseg dre gerphpgsociating
tiﬁﬁiub’fséhptnlaﬁ \Aﬁitlhbf:@ﬂecbﬁil ch@@t 5884 oh At leaftonsa)i &6d RovEihd Gﬁbut

if. the c nofadataelement in
t tﬁg dghaprgf‘s%ttﬁe C‘l@ecwn tOetaﬁcglger]accord ing to claim12,

-whee®intay peHernsatss étog idfe ctieittaarcdm pri ses data relat ing
-togidht ligast one of t he fol low ng dat a : - narket
by order dat a, market by level dat a/ market by price
dat a.20. Aclient comput r for manag nent of sort ed
1da neetlddearcendtng, totelaire 1@] weerkinctb mepud@ing GLap, priir&its g subsets from
t@é’]sdpms%[ E%@a%@h etfn%CLﬁjloWat 'L%st%%e%?%‘é ﬁ)llg\ﬁl%ﬁ%gerﬁs the
updat e messag e comprisi ng dat a relat ing to
“sof EEA9e 4t thg sEP¥Rflents, 5 - a nmenory comprisi ng a
-Sedt ceftadQrrie mebrdaﬁaecedie@mmhadmdtn‘nmn st ori ngt he
r ISP
<fEby Bod §) B bR R PO H A BB AL By o ofl By s
ents, a nessag e hand ler for managing t he set of

130Atme¢|¢ood@tc&dﬁ1lgemceinﬁ a 2bf%|$t@1@r @Jmtrmgdab fcﬂlobvmgtst(’é}ﬁ
er accord ing

UD

SRt s Ga% Sied S P LRt & cBeB Ut PR RBP " com pr i o
bngada)nntaﬂag:gh@mﬁenm adudsétorsseatet with it mglocatiniteictients subscribing
tQReE alpsePNS ON t he st ored set of sort ed data el em
ents based ont he dat a in the update nessag e. 15
22. A client comput er accord ing to claim 21, wherei
18. A nteehddngaicordiny topeirat! 7] uirther cah@tsirgsthe dol@tving 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.
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| east one of the fol lowi ng operat ions: push operat
ion , pop operat ion , delete operat ion . 20 23. A
w@Roosttr46edm put er accord ing to claim20, whePE&I/EP200T16653193
data in the updat e nessag g is chosen fromthe grou p
of data comprisi ng : add data, for add ing a new
ata.el em ent remove data, for removi n . dat a
2BPA R E5% e tos £ ARG ' b= h0atE S g 5L crpapter
cehensient . 24. A com puter prog ram prod uct accord
-1 Ngh %%r\%'c@'fdpr;c%ivir#(ﬁ% ngﬁpéjpnegsragg,rtqg u%@gﬂepﬁé%gag}écctonﬁn‘?ﬂsing data

ng stored on a dat a carrier.
relating to sorted data elements,

- amemory comprising a set of sorted data elements and for storing the data relating to

sorted data elements,
- adisplay for displaying a number of the sorted data elements,
- amessage 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.



