1 DI STRI BUTED RANKI NG AND MATCHI NG OF MESSAGES TECHNI CAL
FIELD The present invention relates to an el ectronic exchange system in
particular it relates to 5 nanagenent of nessages in an el ectronic exchange
system BACKGROUND The financial industry is one of the nost inportant
contributors for a society. For exanple the financial sector makes it
possi bl e for conpanies to obtain investirent noney, to secure 10 thensel ves
fromdifferent kinds of risk and so forth. A strong financial sector is
essential for trade andpiidusitey rARAINCATDMheindealeRErd . | n t he past
ten to twenty years the financial technology has had a very rapid

devel opnent q§§ @g tp Lé‘echnological advances in conputing technol ogy,
transaction tBcANGlo @ nd information technol ogy. This rapid devel opnment
has resul t ed Théplebat invekiRnGaRRA £ 5ciedi@npeRflafyddyetetn iNeelictr itockbitese 15

systenms. The niaRsdeRpeoThedaeh irCdrPalttdnl @kdan eat.ed to electronic
exchange systems have i ncreased the anount of data nessages sent into the

system Furth l{%{cfun Nche devel opment of al gorithmic trading have even
further |ncreas e anount of data nessages being sent into the

el ectroni c exehfangesl sysitesoned thEhaseingoeaitrconttitutex G asgesy.Fecadaweledat a
nmessages f r omeaxb@ianadctod AMk&aISHoUSREfoPYorbgaade fosobtdirahvs Bmas moieyDtodeEse and/ or
quotes to ltoh@ne%@lhé%r?&ﬁw diffdhEnt UInEEEHs BV JoTbrat. & stBnPRshA s@idiDdssgRbilrbng of
any type of Eﬁaglféh thsHa'e gél%ﬂﬁcaa% Bode® 1 tHeNARGEAL, dhBR) (ARERES” 185 in
the present ?lpa[r)maictechnga%yq}as ac‘ a \aqu rapldtc%véopn?,ent guedtoge tgchﬁgzgﬁ§§cﬁ/§nc%9¥1

tradable it

bonds, cash, “¥MR{Es eF'?Ptoli’P‘ésfra”Taﬁ?oé‘lt&?ﬁ'”@%"h@ﬂé’é{om@ ‘t’ritS olo BB ricity and
so forth, or dgjebAPeRMas fesrhed imidet mere coaRRaies PRY W@'ﬁ aFFeFtOETFﬁCWé Dfetount erparty
orders (blld systefesy Jhe ipgiease disrertisippnia beigo fonoedtrids elgctniceachangt asteok 0a of t he
item(s) or cowtersedtthaoamapht oftdetasnesTdges gant o thadystdme Fudhcomaredten be vi ewed as
order pr er equégiob@sntiof aorliavie th@ndeavERten frtdr dereatirthaardfiniettdate (deal ) to
take place. THatsgedRegRBEHtY heaotitic &thlat &strgsages sent in to the
exchanges has put a |l ot of pressure on the conputer systemthat needs to

handi e al |yt e JBSAARRS rEes SABIDLS, e ,\% mﬁyfﬁ&@gﬁaﬁ?% s2QLLYBIS 081 he

exchanges ne uotes are
exchanges Hends s il ol }y@{%wi%% o
and Of fer) wATEH U ¢y At 841 4294 RE¥glest bid price, and the | owest
offer price. The BBO is published to nmarket participants, and the

mar ket pl ace Shsteenifingeds! inkleurBBG tison Evealreratiearpliretidtneysednat ssadgatkedder s can
be mat che@5 4froimpadskreargt@hatngienslyes tenstidsnommative dagontrhalitpesnaganaerks, of t he

or der book angoridbeabiBeven| Titirat fordiyn exci@Be, loptidnz Sghs eltbcityaink ed phace system
mai ntai ns bi grogsietiesmsand @cka@e@mgrgﬁ ratchfg o@Edﬂ:ﬂ{eHﬁ&lﬁ ofRFsl(Bid, Bkt Rebidepr i ce

i n descendi ngorQﬁﬁkﬁchu&E &p RESTnaRll HiuPfel of Bhel ittt lof o 5%t5 hﬁ]@@ﬁkece of the
first entry Ly &00508E 46 QO ed LGBV FLRTN AL BalRIR bR oefF POOK Of 2

30 match (deal) to take place.

Thus, the massive amount of data messages sent in to the exchanges has put a lot of
pressure on the computer system that needs to handle all the messages. For example, the
systems and software for the exchanges needs to maintain an orderbook wherein al

35 orders/quotes are stored, Furthermore the system and software must maintain a BBO (Best
Bid and Offer) which is calculated as the highest bid price, and the lowest offer price. The
BBO is published to market participants, and the marketplace system uses the BBO to
evaluate whether quotes and orders can be matched.

40 In the exchange systems known today the management of the orderbook and the BBO
calculation is centralized. The marketplace system maintains bid quotes and bid orders in
an orderbook sorted by their price in descending order, The best bid price is calculated from
the price of the first entry in this orderbook. The system also maintains an orderbook of



of fer quotes and offer orders in an orderbook sorted by price in ascending
order. The best offer price is calculated fromthe price of the first entry
in this orderbook. As nentioned before a problemw th the known el ectronic
exchange systens is that they 5 have a hard tinme to keep up with the

massi ve anount of nessages and thus constitutes a bottleneck which puts a
limtation on the perfornmance of the system Thus, a problemw th prior art
systens is that they have a | ow trough put. Another problemw th the prior
art systens bfertdales beyren@Us M BhrdetloBR ey ted 1) phiRNE Bschitig@rdss. TeBegd of an
i nproved el egidQRELis EXGNARGRSHS M/kﬁé@&f%tfrﬁlehm thi GRehodiir ough put  of

nmessages and | ower Iatency SU 15 Thus It is an Obj ect of the present

i nvention to, rOV|de sol ut| r r ovi t he

el ectronic ex Wgﬂtboé‘e%%g?rgﬁ\prqbfﬂ ‘%'8‘ tﬂ%?ﬁ %g%nlc[ex(g an?%sé’sgas'seth%)tt ﬁ’ventl on
to increasé t t9 keerapp Wie'ee F@Fﬁ“@ a@??t'ﬁ SLIST VMU 61T 2anot her
obj ect of théOtﬁF'?%‘eW ch piFentmiEAor on thewerorfraace s mesien nhdh adretant Biti ¢
exchange sysvp#gnart systeqg isitisat hephinara lobfreeth k. Anhdeprredemwith fganei @h to

m ni m ze thesysomd iothat they et tlghiegenapni t i n 25 an el ectroni ¢ exchange system
It is another object of the present invention to achieve faster matching in
an el ectroni GeeXGRRARGR RYSEAMimHAGRREcHiT Gk gdsystehSthatmpesiigrel t he

invention the, abQVe: g%s%ggndqmee%gécﬁre fulfilled by providing a conputer
system for managi ng order/quote nessages conprising at |east one ranking

val ue paraneigpmakbe order/quote messages being sent by participants over a
network and i's received by an input nechanism the conputer system
conprising: at least a first ranking unit associated with the input

mechani sm15f dhusribislei ngieettné tBsveget NeroPe iEs ey esoliipsdd 'BATHE MRt | east one
ranki ng val ueerpamanetaden cgctimmicchrimgoemisterassoci ated wth the ranking unit,
for matching the ranked order/quote nessages, wherein the at |east first

ranki ng uni t 14§ aS@RaloBietiChf kfeOiFedeRein DEBIIGA kG creidetth®0gBsutian @dkroaicder / quot e
messages bef gr@atdieys@he sent to the matching unit.
20
It is another object of the present invention to lower the fatency in an electronic exchange
systemn.

it is another object of the present invention to minimize the load on the matching unitin
25 an electronic exchange system.

it is another object of the present invention to achieve faster matching in an electronic
exchange system.

30 According to a first aspect of the invention the above and other objects are fuifilied by
providing a computer system for managing order/quote messages comprising at least one
ranking value parameter, the order/quote messages being sent by participants over a
network and is received by an input mechanism, the computer system comprising:

- atleast a first ranking unit associated with the input mechanism, for ranking the

35 order/quote messages based on the at least one ranking vaiue parameter,

- a matching unit associated with the ranking unit, for matching the ranked order/quote
messages,

wherein the at least first ranking unit is separated from the matching unit so as to rank

order/quote messages hefore they are sent to the matching unit,

40
The computer system has the advantage of improved performance since the matching unit
that calculates the BBO and/or matches orders/quotes does not need to rank the
order/quote messages. Thus configuration of the system affects the technical working of
the systern by causing faster processing of messages in the matching unit. The ranking is



40 The conputer system has the advantage of inproved performance since the
mat ching unit that cal cul ates the BBO and/ or natches orders/quotes does not
need to rank the order/quote nessages. Thus configuration of the system
affects the technical working of the system by causing faster processing of
nmessages in the matching unit. The ranking is 3 thus done before the
nmessages reach the matching unit, thergby only the best ranked nessages is
handl ed by the matching unit. In a preferred enbodi nent the first ranking
unit is | ocatRd dahe Berdrt tisd mEREERs irEhcA tHELHhdtEmiSPERy, PHeREHER tha@fddt faRRedBt Chi Nng
unit my be @ne§§99§‘ig h&i& dy%@m@}&% URLMR aRFAESSSboaRenDa¢ inRg rgrmné _
confi gur at | OE]mPS |(§]cﬁ%d%ggP§a‘é£re a%ﬁ eJEt &rﬂ&rsé’o‘(%ﬁd Erléfn%ah%l{;mtarﬂa@ afency 1s

achieved. In ranklng

Qni t and a_oSOMCR VAP - CBREP s R AT L T B T e BE er s bei ng
connect abl & PYFIAMJBPIPEFT SYRBRMt S3d Blenfip's priged rank and then match the
order/ quote nessages. 10 The nessages, which conprises input data, are

her ei n cal | edr oroder EqootimentesEatgescamndy prafrge disl rpniing yrifeand @earpand sergerat

| east a bi d eorgdesmpiscaime askhiog deat, tiod sdparhbeinth@nnesdige s sprvef es@lyl sp asompri se
a data structikt faingldhd ehendt@rthbeidagqlictaaithgesby a conputer system according
to the pregent invention. 15 The ranking unit may be configured to rank a
first bid or galopldbecdnfifto rgégnwt%gga’ am@_renrpcaqa war/qatetnpssa kg bid

d h h
g(raster b;[ 8 E)r ggr er%:bl ﬂugth?r con}prlséé&i Ieas a bi 9$rd or an asQo orfB%‘%\?Srhé n:% h%;n' Z the

r anks accordPW&erf’ Rl gRes? e @ SBPftBrresf‘SFaq of Ee'?‘h%eaf)? de %H:l‘éormpiuﬂeatsysrcﬁeag t he

hi ghest pri c8FHi9 tPehgResenblivoliof-anked bid order. Thus, the ranking unit
conpares tHe first bid order and the second bid order, and based on which
bi d order t hake traking hat maghesinfiprred B, rathe firsa bik iondgr with te ssend $idtdigar, 45idd or der
as the top randatiderk tdp takedid GRdee i the mandhing Uk ByC Bupirbiket! b cdédinmdabs on of a
bid is as fotls0wss thbibestREd &8erl ot tHetBsthingB&Shd Bl oBder arHRbYdn dxShatge pIrRpared to
pay at a parbisu rtotph@tlrfngf)r:@flt& [t D §jd bR dr tﬁ)c'ft h@s Geagheft PROHaBIs thd¥@pbr UMeNt
Or securi by. ram&j OHEL tw‘hﬁé‘ o raﬁ@ ?Ellﬁt &o%nep%ﬁes t?orrgé"@? oﬁz%#(arlﬁrt?nggeacﬁd Lie

| owest price

security whi 8r er,sand E?sgfi 88 u:H%Sd qr%er?hat%a% lh\égwegrhestspﬁcerﬁﬁg‘pan!q un:p§ E%J{F}%pt or
al so be conf Pﬁ&ff&aafa“etankanéedfwéqthagr@ et ™wi th a second ask or der, and
to deliver a top ranked ask order to the matching unit. Top ranked ask
order neans férafarity thieslefitiéontyd atbicis ks fotleles: bidTigs s the highesé rdtramipreriank s
accor di ng 25opppaeetd pavestiatpairtgubhemask adradew unhaf a hiasn fileciblomasimepy ¢rce t hat
is the top rsstked. askdedhiden of B%sit ReasGarpyl &k pBiys i ena IBRyst bued hetiecionpri se a

second | evel praakh ROrd@ld foRS HRSCAT BEtrithdnl of RUAY WhRASE offetddSbr £ 1 uni t
and the matchipg unit, so as to rank a third incom ng order/quote nessage

with a top ranked order/quote nessage received fromthe at least first

ranki ng uni.t _before sendin second ranke ote nessage to the
mat ching d8i 17 K80 T@dgist bpe urs%ﬁ%rargalf(rsgﬁ A Rl el o
wher ei n_each®?iRideliter arieR rankefask oS #0ihe FEsTE 9 E- E%’rfa% ef‘r?é Brélg’im?%ﬁked
order to theth3eiis thepest aplapridenghimiftan Grchepos HEKMSERRINALP Bife(ifdpER? ng on
wher e i n t headk edartodyhat le lowgsk prigg thatiis thedod Goktcerdk ofttis has t he advant age
that also the ranking is shared between different ranking units, which
i nprove the petdodipianeest@h rd)euree BangRe stRMiSienaakibdienif dsesdatéanii mg uni t
will only rapkeid@rst tdnilng@RE .8EGRNMELHHRINRDEd B8a9eL R idcBviRl ofRiblgLeg uni t
will rank t hﬁ\eps%‘aé wftﬁ@lﬁg;aragﬂgegrdwc}uldte message received from the at least first ranking

unit before sending a second top ranked order/quote message to the matching unit. Thus,

the system may comprise a hierarchy of ranking units wherein each ranking unit ranks two

40 orders and sends the best ranked order to the next level ranking unit or to the matching

unit depending on where in the hierarchy the ranking unit is located. This has the

advantage that also the ranking is shared between different ranking units, which improve

the performance of the exchange system since the first ranking unit will only rank the first

and second order and the second level ranking unit will rank the best ranked order with



4 the third order/quote nessage. Hence, it does not need to handle the
order that was received at the first ranking unit and which was not top
ranked. The ranking units may further conprise a consolidator for
consolidating top ranked 5 order/quote nessages so as to mnimze overhead
when sending the top ranked order/quote nessage to the matching unit. For
exanple if two orders, both gets top ranking or if the exchange for sone
reason i s configured to consolidate nessages for sone other reason, such as

for saving bandwi-gbRieaRghts MefRhd. MendD it HBE 1R AR BhasH S tHRMD-§R Ynat Wad her
conprise a MeOmfyy Qtstﬁgﬁ;sﬁra%gmwha&mw&mop ptmfhktedfor storing top ranked

order/ quot e nessages his menory is preferab a very fast nenory such a

RAM DRAM or Ilke era the r nkln in the conputer, systemis
hased on st TR GrRBR S lsmen b bg ooy ehasants [ere e deP koot or . ti e

par anet er , vOl4FHEUPAMERTPERT SO 3540 MBMBaArerispgevhep peuing t %f”@g@i?“)*f’d and yi el d.
Whi ch ranki n§risapetie mersae kalthe aratchingawit. b pfaspide havoweasdidth estef® exchanges
and their comnkggmratfitonexcRrige éorande réanen is amkiomgd its cangeligaeomseayes fonsahg ch
order the pantwretess, bgh26 farsedndeandbrtbasied f@th.whi ch s nost i nmport ant
according to the specific exchange rules configuration. For exanple, the
first rankiongnd srdiRRg spﬁérﬁ%a%urﬁ{e'r‘E&npr%@%%’@ncfr@ﬁé%'o&&em}fhla%‘e Raskch @ time.

The probabi | 'fcpétotrgggo arjanl%r %%er)ggwe r ar e%&@@)’%f@%biaa v%Fy fBd¢l C€ and

ti me ranking e%sor e Hﬁ %h Ye I'S necessary a
system accor ding to ﬁe |hve ec?dLﬁ d further rank on vol une then on
partici pant type then on 25 client category and then on yield if

appl i cabl e. Brefeebly HISKPHG OB HIFcCOMREtes PYFEIM 203 A Eapfeie obFed@liopnt op
ranked. Tilye prrANKkIaNy PrieapEamergl tirfeecafanteder, erlvhes péremeiep peditieedt, tyie, glient
earliest timestsg@nprdpeil.entry into the system Ranking based on
participant type neans that the order is ranked based on if the owner of 30
t he order lsm;dﬁﬁérh@{g pPERdrRdter@ihdt farel (@, QMRS bdtHedd AMROKRTexcHaRbes@NARYE a
broker may ge,RgfiQfi&. %nE%AﬁetFmJﬁ%Kﬂﬁg .5'3@#}‘909‘91093&% &%rﬁértﬁ@ﬁar&ﬁé@&%y means
that the Ozrdﬁgedlrﬁas)’&%%gdg) fgw ospllmpo 'c%ré}r‘%"’"to%os;?%%&%% ng% rules

parti ci pant

ARG GRS T M el B M R e
pr of essi onal P& PRSAECE TMRaFG RigPabASENBhenAresravauld nsee futhabiapkisaRierappt idabl e
when t radi ngtids r§kE19d 28 BT RATEIHTE! IS TE¥ rASnpAtREr IS &t taeesTaly ofYstEMer conpri se
a ranki ng unitcofdom tp dmkinmgptibn douwtt Wethe ramdoravadecotidn papkitiiganihipe, fhep on anki ng
ask order 5 benhhcataki sigl then drsyideifngplasseci ated with the matching unit. The
advant ages by such an arrangenent is that the system can receive and 40
process bid eﬁ&%ﬁk;@meﬁkh@mgﬁha@hg@hé fRF Sk 14 @PKbAMGa UfkhE Sanking PRER] | el
whi ch furt he‘Eha't m%rf é‘ceo$ etrr%etog% chf W%”Qa‘?ne%f tl%@gtamf)%}pgxmentr | toelthé% aspect
of the invent Cﬁ ove. and QL t'her o 4 ecls e. aCH(I X n gvk,r@gt F oni c
g part|c1p nt ype me hatt eor eris ranke ased 0 % e (S
exchange %%n&rl S| n % system as descri’b tf
e orderYs a market ma er or if the owner is a broker. For example a roker may Qo

before 2 market maker. Ranking based on client category means that the order is ranked

based on for example how professional a participant is, i.e. non-professional or

professional, Usually non professional have better protection and thus obtains advantages

to professional clients. Ranking base on yield is preferably only applicable when trading

35 vyield instruments,

The computer system may further comprise a ranking unit for ranking bid orders and a
second ranking unit for ranking ask orders, both ranking units being associated with the
matching unit. The advantages by such an arrangement is that the system can receive and

40 process bid orders and ask order at different ranking units in parallei, which further
improves the performance of the system,

In a second aspect of the invention the above and other objects are achieved by an
electronic exchange comprising the computer system as described above.



The conputer system may thus be an integrated nodule in an electronic
exchange. It can also be a stand al one nodule that can be inplenented or
sold separately as a matching engine. 5 In a third aspect of the invention,
t he above and other objects are fulfilled by a nmethod inplenented on a
conput er system for managi ng order/quote nessages conprising at |east one
ranki ng val ue paraneter, the order/quotse nessages being sent by

partici pants over a network, the nethod conprising: 10 - receiving a
plurality of order/quote nessages via an input nechanism ranking the

order/quot e FRSSAGHERRASEH RY k& eah idt&RSkd ARBUIE ANKT HEr¥Al URnBRJANREST at a
first ranking.upit taﬁ@gﬁghé‘%o@:e!h%éétn b%!’i‘.%p&r%m&%ﬁ%%% s%h%g{ QLT S BRRS age
fromthe flrst.ranﬁlng unit 1o a natc ing unit, 15 - t chi ng the top
ranked order FiliSt e nmessages at the matching unit. The method has the
advant age of i nprovi ng performance of a conputer s¥sten1since t he ranking
step is perf 8 fidasreast ofdhkinMentignd the Begve ped SBATRF e e BifilcdRkadssider to
t he mat chi ngirumértenteisomerimnoe dydveh for enantdies edyr/ duppr vesdopapmerisiinte | s
achi eved. Aslaagnihe eangthgabiow @aramder,/ thel odder/ ness agesgasegingGairiyyertisipdntor der s,
in this caseolda naBidgandmytnbecéhgisingonpri se the steps of: - ranking a
first bid@rderedhidl PoiG8ROBEoREGGREDBEssBEesWidear iASLl Int@natbint,, SO that at

| east one bi d QL o ofsBliEfle ARedabR doOR B e Of B8k RARAANGValklibabAOK! N0

val ue paranete%ta%it;rﬁmﬁ%ﬁﬁ e order/quote nessage conprises ask
order the nmethddpay Turther’ conprise the. steps qf: raqkkn?lg fiQ§t ask
order with a sEEUHY ALESLIHSPR rapked HECfRIQHE RESEHR Tom 86 FHAT™ Y848 one
ask order is rdrAtEH%& %t he top ask order based on the ranking val ue

par anmet er .1530 Tiichinst the tbrrrayked|osderaorp rieseroehel e 8tenashidri ng t he
order/quote nessages not ranked in top position in a first nenory

al | ocati on assoek@abedasvhe Adiaheage anikiphgindbetformbnes §fl & @npoereysyerakih@oat | on
my be a RAManRinga&b&s FRRRM &Ta @nbs b be®re E4MRINGld th@ ranB8n draer toRithod may

al so conmpri sgatdifg ShePasQheribld Haehrt, NBe AR L ARKL Horir d8hdeGahRvaRSSages, if
not matched, in a second nenory allocation associated with the matching

unit. Thereby there will preferably always be top, ranked. order/guote
messages pr eSeAE 1Y AR RICHIHC (i toca 0ot RIHE BASE THA (346" C par ed
order/ quot e MEECAGEY THFET CYAREG ety in a first ranking attenpt the

net hod pr ef er abF oI Heardsr widtdaerorGbikiOF§r 8t tep rankiga kM figsorthet agpeaétr/ quot e
messages based oofbid osear davdnkealrsigitngytop didapiear dhesed;dn thheanking gelug BARINAG™r esul t ed
in two or 235ore top rankings anong the order/quote nessages. The net hod nay
al so conpri sen tae ihdervtheh ankerag GloePmedsadkdonritddeasio bidier {Hguadtiedressfages based
on a third ragkine tRatt@xmker,

- ranking a first ask order with a second ask orders at the ranking unit, so that at least
one ask order is ranked as the top ask order based on the ranking value parameter.

30
The method may also comprise the step of storing the order/quote messages not ranked in
top position in a first memory allocation associated with the ranking unit. The first memory
allocation may be a RAM, a cache memory or a buffer or the alike,

35 The method may also comprise the step of storing the top ranked order/quote messages, if
not matched, in a second memory allocation associated with the matching unit. Thereby
there will preferably always be top ranked order/quote messages present in the matching
unit.

40 In the case that two compared order/quote messages are ranked equally in a first ranking
attemnpt the method preferably comprises a second ranking step, ranking the order/quote
messages based on a second ranking parameter, if the first ranking resulted in two or
more top rankings among the order/quote messages, The method may also comprise &
third ranking step, ranking the order/quote messages based on a third ranking parameter,



6 if the second ranking also resulted in two or nore top rankings anong the
order/ quote nessages. The nethod may al so conprise the step of
consolidating the order/quote nessages if the 5 first ranking resulted in
two or nore top rankings and placing the top ranked orders in a
consol i dated order/quote nessage in a priority order based on the outcone
fromthe second ranking, or even thirdgranking. Thereby the nethod saves
over head which inproves the perfornmance of the system 10 In order to
further inmpr gy ienddShtiRy ABNCERH i B of Vb keop HiIRinGERRAGR, RBYrdekgidier
conprise the . steps, of: upon match in the matching unit sending a deal
message to the associ ated ranking units, - upon receptlon of the deal

nmessage at the rapkin t he ranki 15t o

or der / quot S L5yed F%ytaﬁ%c%‘frlf’ﬁ ’??g“ﬂ’n‘?r}%o f”{aﬂ %%P%%eﬁsaofﬁz quote
nmessage i s °pfEsEREKNARSPUEGHR tyh ot RYE AR CRT RS al?ﬁlpfa‘:‘“Tﬁ??rt@B r\ﬁ%‘é’é‘%’é%"i‘y
acknow edgené‘?ﬂﬁf”ldaﬁé@éfﬁ”\ﬂéma@l@ﬁwéd@ﬁ*‘e?r*i'ﬁy préghmgesonmine OaV@’“éléf@IméFm i mproved
| at ency as wetdendagnkihg.cugiguthird sandiohi eeedy t2z0n®hef savebdveritchewdigal nmessage
is only sent irh@otdaehd pirewanice bathkisysgeraini t s. Thus t he deal nessage is routed
back via the ranking units all the way to the gateway. Since such a deal

message onlpy ihavier tt)@ure@sﬁngrweocHgBer%dne.afﬁc%kmagygteanttﬁe inbédod Ha?(my%ﬁd on the
way to the nafehic ot her ranking units not relevant for the deal
message Wil | not be There thetr r in the
order i 11 be (hPoRc' %‘8 Y el serISES TR gt BRE Sé’c%tegfa"‘“‘ﬁ

i nvention, the ‘“Wfdve and ot her objects are fulfi I I ed by pr ocessor
conf i gured to r‘@ﬁ'k"eéﬁﬂ‘oﬁﬁf%d@?'d@ﬁséagteé‘éEﬂe\fé’?i"%url'tnﬁl?tra'ﬂ%{tgdm'ttsﬁ@sﬁr"l?(‘f"essor

conpri si ngSa fitptankest @defédiotsanesdagedo thmkatohioeryt smidate Wecatkdd ergegduote
dedi cat ed t o nabeshbegerderssnt bmetihe mgbe getcbinamdit.second core is connectabl e so
as to transf efieretiipuinedtadady hdvas@edi@naremegdlcReeicamaibngntt Mesidet ate avoited
conprises a PhOGRSS el Btedc@BKivBTaOhARESRRGChiBRgsecond core conprises a
process for matching orders. Thereby each core unit is configured on how to

handi'e t ho,l BRHLALS dLl) a@essase &ffy gfe%gtoktﬁéJ@%nwag&ﬁm{s tmeﬁaetapl L5 core

conprise at core

could be conl FGFEl N L agef‘ewgp BT Qe ¢
configured tBPSRAK oYL RAGria@pSs thrpHets theirpnkngainig gt ttﬂ?éssﬁij 86&%‘%" "8 8Mpri ses
three core UARIEINE NEItfqtheirankIoeniRyOtTElexah far g dal MesseemrilBREPOPEEREd t he
third core nayhbéesbnticmdedthebsanaimidhasideowid de snfermpdtsheutdecdsstl core may be
configuredsto match the ranked bid orders and the

In a fourth aspect of the invention, the above and other objects are fulfilled by a processor

configured to rank and match orders received as input data, the processor comprising a

first core dedicated to rank orders and a second core dedicated to match orders, the first

care and second core is connectable so as to transfer input data there between.

30

Preferably the first core comprises a process for ranking orders and the second core

comprises a process for matching orders. Thereby each core unit is configured on how to

handle the input data that is received.

35 The processor may further comprise a third core configured to rank orders. For example
the first core could be configured to rank bid orders and the third core could be configured
to rank ask orders. Thus, in the case the processor comprises three core units the first
core may be configured to rank bid orders, the third core may be configured to rank ask
orders and the second core may be configured to match the ranked bid orders and the

40 ranked ask orders sent from the first and third core over a bus to the second core. As
mentioned earlier it is preferably the top ranked orders from each ranking core that is sent
to the matching core,



40 ranked ask orders sent fromthe first and third core over a bus to the
second core. As nentioned earlier it is preferably the top ranked orders
from each ranking core that is sent to the matching core. 7 The processor
may conprise an odd or even nunber of cores, for exanple 2, 4, 8, 10, 16
cores or 18 to 50 cores or even nore cores such as 100, 300, 500, 1000 core
units. Usually these processors are calyled nulti-core processors if the
nunber of cores is less or equal to 8 and nany core processors if there are

nore than 8 ¢ @Scesdditise,tBRPsIRABGr /cd nRhMERdfickits Gbr &@mpe 2cond ilgured to
rank bid ordesss 5@ak %8RS of ARHIndHALRes RBHab1d, gﬁ@lslobym@é c&RNAss. confi gured
to rank ask Bg&ﬁrﬁqegg&%ges%gﬁe aaﬁ‘e%%ug%&% prdcleefrs .%gn rﬂﬁaeo%orgé.sﬁéagor

i nvention, ﬂ L %) 2 11 t ng Omgjﬁusgnpu H{ readable
medi um conpr | FYEhE TR IR Y O SRERGE b BT (195 Sra'n Or i

el ect r oni ¢ *18/VEY ﬁgés f%‘f'B\é’F? Bt B OFATHGEF (P SE PR EP 500 @ PLSTIY of

causi ng a pr 6¥ESYHAIEeHINPRE PRy ORfre Teptieds it €82 per f orm t he net hod

descri bed above. In a further enbodi nent of the invention the BBO

cal cul ati on ora fifat edpectepf deuhenben, per foorerad! dtieradbfetsrrenfulfillel/iel scorfiutes t he
mar ket pl ace pRyatié metiuP&omplididg dofipQtepdldtatalselisstrudings Sy sh@mgtanetecttbnic

cal cul at esjpa.58RHab SR th® ne8R8 Re SHBEPRIESL, or HR|C§USB‘§Q PrSceb e BorkiRMGgi N t he
next |level B gtggcgpgs% b gL %eﬁgghesg%e%lgb@\té on includes a set of the

separate BBOs fromthe preV|ous 'evel of submarkets. This aggregation
conti nues un e BBO, for entlr rke ace has been cal cul ated. 20
These and ot e} B SEIU BPN ey RO TR R PR s DR BRS I e

el uci dat ed V\A”tq‘ffef%‘f‘ EVehdauyge Fﬁ@‘e@ﬁﬁ%‘ﬂiﬂf’r@ﬁ&t@ SpE 4P PYREE HTEY E?er%(‘ft?'@rt “"BRI EF
DESCRI PTI O GFcultaGIaRES 38 BED dor eachjsybrgarset hEVEREQCs Hheawradgn B nart 1petBat i ng
envi ronment falatibewhare esrhicanulatien goludesiasetzof Yehrepaitte BBAs Ewn g Pofviogs kvl st
enbodi ment obf dub@afpéteSetagyiryRiah L@inEO 0P itsd BEYP far thaaktire gratkaiptacalmd baen

mat chi ng uni taiculk@. 3 IS a schematic drawi ng of a second enbodi nent of the
present invention conprising mul tiple Ievels of ranking units. 30 Fig. 4

11 ustrateg ahgs@%a B R80AL bAn2RGO: hml gss%npﬁaﬁsn&emaa«a@mm Fig. 5

illustrates i | npu J % uot e nessages
da Fnce o he em odlmen escribed ere a
illustrates eren ranki ng SCenarrosT'86eor di ng to the present invention.

Fig. 7 illustrates nenories associated with the ranking unit and matching
unit. Fig. 8BRIEF @SPEAPESNLTEEHYP according to the present invention. 35
Fig. 9 illustrates a nethod according to the present invention.

25 Fig. 1 is a schematic drawing of an operating environment for the invention.
Fig. 2 is a schematic drawing of a first embodiment of the present invention comprising a
ranking unit and a matching unit.
Fig. 3 is a schematic drawing of a second embodiment of the present invention comprising
multiple levels of ranking units.
30 Fig. 4 illustrates a ranking scenario according to the present invention.
Fig. 5 illustrates input data in the form of order/quote messages.
Fig. 6 illustrates different ranking scenarios according to the present invention.
Fig. 7 illustrates memories associated with the ranking unit and matching unit,
Fig. 8 illustrates a method according to the present invention.
35 Fig. 9 illustrates a method according to the present invention,

DETAILED DESCRIPTION

The invention will now be explained in detail with reference to the figures.

40 Fig. 1 shows an embodiment of an electronic exchange according to the present invention.
The electronic exchange is used for trading in financial instruments. The electronic
exchange preferably comprises a matching unit 1 (MU), two ranking units 2 (RU) and an
input mechanism 3. Furthermore the electronic exchange is connected to a number of
external devices 4, terminals that are used by the users or traders connected to the



DETAI LED DESCRI PTI ON The invention will now be explained in detail with
reference to the figures. 40 Fig. 1 shows an enbodi nent of an el ectronic
exchange according to the present invention. The el ectronic exchange is
used for trading in financial instruments. The el ectronic exchange
preferably conprises a matching unit 1 (MJ), two ranking units 2 (RU) and
an i nput nechanism 3. Furthernore the @l ectronic exchange is connected to a
nunber of external devices 4, termnals that are used by the users or
traders connegtieshid&cildhge v BleRBis (@N)Go BX ENARGR: iMoAnGRh QYRY She(fMkets@ as t o
receive inf Ogra%faf@l%h@ Ladti Mo MREGE L Imafh R s@hafhly $PbAYrs 1 & AOMab@: A thput

i nf ti . t 12.
preforabl y 1 Heoi P b the iePlefif ks debits SROREuall d bAER TR, e

e extern evi ces. cQ S
are used by PrAGUEIFS SERH T ok de e S PRI aer TS "ERRRRRIET | n one
embodi ment >t FREKEI LG AGY GATRTESE SoANAatBHH Y Senseidiiind Maxeds 7 for
consol i dating nessages. In the figure only gateways are nentioned, however
ot her net wor k» theioornibateaaleart orentidred pumsesetiof newenseayickonitale utkze over
a net wor k mapugbsoof benssedh of keta exaaptecrkmeytatzode used, dgesarapie, reaefsort h. The
i nput mechanbgdged ai@¥o RFAS Bledkuy mdenadisAtEinbepreferdtnebLembiie oftife edre@t roni ¢
exchange 1@, erea%nicr&e@ang@§e,qm%éeqae@5r%gﬁa§§@%§sa%&qmna bR RN Bddcedlevi ces 4
over the net \%)Jrl?he J&@or‘k%ﬁnﬂﬂ%%@@n% ib ﬁre@r%l@gﬁ !;Q/re@%htglﬂﬁ@g'd&?q&)@t e the
or de.” quot e rregssa% efio et:tpte eal I‘taquelrl Uanitgginblh g%etm(;rtto ];(Prnklt?]l qJn?ﬁ‘(?edrsI?m%Erst 0 a

r anki ng uni t "Tor -ask orders ében |ng on she,con?enﬁ o) hg qiss%&ﬁ. t hus
the i nput nedfEAMSACH NSRRI S BT L Mg G PRES I PieErEY O e a
speci fic nmes@&fEctene) §'eps a8 WeHBNAFTTEIoT Ot H&e 8t itdBRINITE 981N Wa'HEssage.
The i nput lfeeh@nimessagay™Heurauhgectizaiseondy igubedetonfidurms ts R FaERcIrcdPHEr t hat
is entered i Hadistdneerakintorta celtretdieadmnic erchehamye O Gourgfthe centrakeledi@nicent r al

el ectroni ¢ exxdhangesidl SMmpOARTNAR 0GPt Mbchabiti Udr infeshanh sinsdnanationfotheat i on

di ssem nat i oaxtbat dtQicexk HoRdler HAY h&aS tr, fighRUWBNShplictty Fdasdhat TikB staeirdgiogur e
for sinplicith r&as OMEringlthBBy SRRl BEhPThe LPSH ARABRS (ROLREENGAGe SYSt em may

oL et e APBASHN) el L5 BS0BLAL PASHANIR: DBl ShErbldg e order

is time stanped by_a ng u not recei.ve ng.
Thus ¢ he bet (GH"8) B8 (A PuPaRl - RAgE & H sPher e Re e Sorbf Egé B D%y
a nore cent r &"PLARRIIAY UThiANCe GBI SR g U P ISR A9 § MRS C%ﬁ'ﬁ’nect ed
to the same FfVUEKRY tSheNiguracy is very high. 25 The external devices 4 are
usual ly located at the participant's |ocation, and are usually desktop or

| apt op corrpulier ssterhaweviess 4 e yisuwaly lcahtsd abbe pobichentdesdaties asdigh vaslihand hel d
term nal s i. @eskttplurli®tdphRRpstea doweref Bl hay Gfso @O UIBR: ddveenaicnas kananeldd have
to have a comhggisqR. REbiRtphbAs JABRb FRHC BITAIRIARE h@Roikvduliatay € 8save BOT
simplicity tp&rﬁ‘\e&an!bgﬁwt boh IrtbBhd @G Bud iR thdt P FordnMNabHRl ik Yot iflisGleay 11

shoul d be re%%gﬁ LN broad sense as any neans for presenting informtion,
al t hough I%(rge erabfy a nean for visual presenting the information, and the

i nput boa 12 shoul d be regarded in broad sense as any neans for inputting
i nf or mat i on, NalFABUYIPIT S BPABPS "WarAEd SOt SIIRGRT THI TSP DIESEIHY " Kkey
(keyboard, nﬁ\f@'@,atigaﬁﬁhough preferably a mean for visual presenting the information, and the

input board 12 should be regarded in broad sense as any means for inputting information,
although preferably a means for physically pressing a key (keyboard, mouse, game

35 controller for e.g. PS3 and so forth}. The display and input board could also be formed as a
common device, such as an interactive screen.

Fig. 2 illustrates an embodiment of the present invention comprising an input mechanism
3, a ranking unit 2 and a matching unit 1. In this embodiment the ranking unit rank both
40 bid and ask order/quote messages received as input data. As can be seen in the figure the
ranking unit is separate from the matching unit and connected to the input mechanism 3.
When the matching unit has matched two orders (thus a trade occurred) it may send a
deal message to a memory 13 for storage, the deal message is also sent to a clearing and
settlement systermn comprising accounts for the participants involved in the trade in order



35 controller for e.g. PS3 and so forth). The display and i nput board coul d
al so be forned as a common device, such as an interactive screen. Fig. 2
illustrates an enbodi ment of the present invention conprising an input
mechanism 3, a ranking unit 2 and a matching unit 1. In this enbodi nent the
ranking unit rank both 40 bid and ask order/quote nmessages received as

i nput data. As can be seen in the figuwe the ranking unit is separate from
the matching unit and connected to the input nmechanism 3. Wen the natching
unit has mat e@dateWRe HHRTS with tHeSed idbRd@oRHWel@dhe Hitarii@¥nsattkrandeal
message to agRMPLY. ol dehined MAh&BGred B ABRIy PRISRILSs MEntRhsPetind deafh

clearing and %gga%%§gj§gpse&%§ rgsgogg?%jlragb%@c&gounts for the participants

i nvol ved in e i'n order he accounts with the new

i nformation. However the clearing and settlenment systemis ,not nentioned in
the figures f@r3 YpsHssAn g iodssh@MPAS o BRI TAYISEINF &r THHEVEATC nessage

i s al so sent ikgrat¢sehaisomeiranind yinRk ipfrgetiiinsmessaggsgn thg form fdids REE an
enbodi nent cowted sidrghamudrikinglueity 2atei ragiving rhess@es Thide forguaf @skagrdersialPigst r at es
t hat sone ranktangeltred BreZarddrey is Boedigiribgterts s agraberi ofi rdnkieg Lioitnd arfd doilydbe
orders/ quot esp rafdd Qkdelqusta MshN@chiFtinkiSg 2niBl? & f6iRGeidith thensiS@gesf rafkithe form
of ask order §4@UoiRSn tRSInaARePsIPRE o RRKdIRK bGr/hSoté BuSthE kst rahikdtbrd to a
nunber of I aglieGdilltSnido Mlmalg LAy 'QB, ARKS NS AR hYOLR afigmy each -
ranking unit it & g SHARL rewhe;[rgn &hhe:e opeexnlit ié g\{ﬁl urs tJ,%H;L(' H—% }& SRl s 2 and in
t he final sterp ontg%pf’ﬁe c{’op f anked ask of er?quote and The top ranked bid
order/ quot e PRIt 0 the matching unit 1. Each ranking unit 2 may be a
core unit in a multi core processor, wherein the core unit is configured to
rank eithéf Bskeraty Biednaseédmryrguongdshe reskipy afitsragich teyeeowrdeSHSEEURAT 1 and
t he ranki ng oew tsiedisémghd trgewbenvith 3 Ogs stamer &3 meetaohd aeoxe dredeme $tamp sgged

t oget her W t Bregerdbhym@ongtogtPe mAS coirdl rzmRiad uaib ov e tnfeechingnmmitsbame orgerpr ef er abl y

done by the PRstesGHeliereAfM LG, THY dm@ftahP & JrBsaybicd Gatkiiatdstahae wdyeoor der
reaches at t{g M dSecRiMhyatime. This time stanp is propagated backwards

all the wagy to the input nechanism3. 20 In Fig.4 an exanple of a ranking
scenario is illustrated, the ipput nmechani sm. 3 receives r orders
to the ranki %n 'l' '%iaPseXT‘p'?ﬁP? QQ'B?_ 8ce§!aréf’e'sp%traé%é?%’"%?temeézg%rﬁsr% gr fé’ggfanki ng
unit, one or a%irfooww RS OIG ARG E B TESIUTOSNE XI5t HEFSUr e with the
vol ume Z andra"kes gritcas o1er With éherwhkiengatit ericomrar @aotheedder3fHebs and
since it is piem2B aod dermicehts. dheltanking Lt ednepanesgthesstorgnrs e Singe dds Bigt ed as

t he top raakedesrtdeprdahivitththiedighesttpritaois tsblectedid e ngp nankdd otder @hich lireseas® si de
an order W t fhetrh@chi@] uHie:. orathe bfresiderdnGedel vidnde dolsee RAdtherndes 1Witde t he
volune Y at  thendsrdebwidBink SoisRRY dk hel fiRe LBNKIeRTtoUR Fanking AT tbe thapit
mechani sm 3. SiNGe 23R HAELIR Fe ANorM WL rhRfg [APKIREG HObldeSRIVRRE S the

or der_havi ng g, d oWt LEG oy FA DDA AGR LARKSEQRABI M CN TS sen

to the mat¢ching un ustrates irnput data in the form of

nmessages conprising orders 5. As nentioned . )
Fig. 5 illustrates input data in the form of messages 6 comprising orders 5. As mentioned

earlier the input data can also be quotes comprising two or more arders, which is also
itlustrated in Fig. 5.

35 Fig. 6 illustrates different scenarios when the ranking units use different ranking value
parameters. The first ranking scenario on the ask side ranks two orders, a first order
received from a customer C with the volume 10 at the price 17, the second order is
received from a market maker MM with the volume 10 at the price 16, Since the first
ranking criteria is price in this case and since it is on the ask side the order having the

43 lowest price is ranked as the top ranked order, thus the MM order 10@16 is sent to the
rnatching unit. The second scenario lllustrates a case when two market makers has sent in
ask order at the same price 16 but with different volurmne, In this case the two orders will
be aggregate and sent to the matching unit as one order 30@16, This is because the
market makers are of the same participant type MM. The third scenario on the ask side is



earlier the input data can al so be quotes conprising two or nore orders,
which is also illustrated in Fig. 5. 35 Fig. 6 illustrates different
scenari os when the ranking units use different ranking val ue paraneters.
The first ranking scenario on the ask side ranks two orders, a first order
received froma customer Cwith the volume 10 at the price 17, the second
order is received froma nmarket maker dMwi th the volunme 10 at the price
16. Since the first ranking criteria is price in this case and since it is

on the ask siylealendrtdetuddvirnd: bRecALnhioWash oRietS @0ws7 bRMELY. asstithe t op
ranked order, JHH% Hhe OMYJH% cﬁgwev]ep@r tjhé oﬁ:%%thab ﬁe'}gm%F&'E DQorVahkingl he
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This is becabee 28 bRErHEDe shak By e g1REhHE Uniiebt Mg WhTRYE @D JUFTRIBRYMV The
t hi rd scenar basegnn theeraaldtg. Sheleasan forignding indwefeordereis kerry'se 4t BREF§I & and C2
sends i n twostemdeers,vollOEET trerdstGficy, Tibwe i pgter tdndauralidas mgpyibe upsidéererdig i ce,
however si ncen theeules tiehs clbamictehehas gahid, isibee @l BRCEndr tiaa kiidrgy Stepders
perforned, t Will&aritib@%eﬁth@td'tﬁﬂK‘iaﬂﬂlnig%n@aﬁrﬁs @R bkRend ihARo REYSitheyin tvd Nce G was
before C2 10q)e?3a%rtéjﬁ1'éss%és oSt ANKGGer3Rd TCQ@orxd@rpca'h%@ kgt Qltbleho diewWRME yeSi NCE

both orders \F((J:“ertt Qav 0§ adpﬁbﬁ&ep&tehntg\ﬁn or9§- a§§1@ta95|%95t9@m@?sta @Fn@ unit,

but they WI| reason

for sending PIY eﬁ%tf?% %?358 gn {?’5 rg@g}gdge i’{vth%e %Cae;am Eed“?%sage sg'g/ ?e vol urre
at the best BFICE PHEGEOBHGENEPeTerg e i serBRe: TalPTBE IRA e BHal g

the rul es of theHankinade giffeisntwidikicaairg o thT RIS asqTeidianed eafish HB APETd F TS T °
priority @Bstherfdere anith¢ afk sidstredyesestine possittlgy fdi@nneankihg HYyt tieeeiVETAYS can be
done in two wayswebitdagquoteimbawegek0 separ ate nessages, or both Cs order and
C2s order can be aggregated into one nessage in order to save overhead.
However the r.atﬁrsnﬁlat&rtﬁ%e}nenéshﬁ R £ SRk 8nIBES agastR K dneihanaRinkinge
based on the, rankin cllungeunltCIPre%r ly Q?mle&g%s%t bé’?ngtrmgtcﬁ@ﬁ&@%re?i% htndMdy be

mat ched I t &ep{%métn%rd nt%ogmowever tge ord not E

si de, however I ‘% S'%%pe% sQ 5§anﬁéd'ﬂrhé-ﬁ a%’%t&r@@ bi d
ment i oned eal”I &P PR ?J%ﬁ"%fafah'wroa&g Hesi tqqu ?Br 3 réie:(')s are Fltgred mtSIde

represent thEePEYSASEIFatedwitoihe hF‘&rHE’itrr@F DETHONEHARCUE I PEr T FEC PHAR™t wo
order/ quot e AESEAGHSY tE sgmePrirg ma‘sthuatb%mf%ien HEBP Ty abrcatinimsPeriastd WEat i ons
t hat are assteiraatgdnamrtitht.t he ranking unit and matching unit. Preferably all
nmessages n6t being matched are stored in a nenory 20 that is an orderbook.
However the ggdengstils thebng di@Rketheateth@Padcaaingda Bed@icstia) ¢ Stigt edpi n t he
or der book ang-qprseherRblen Ll dnlidieurdRes tndb frePtcabniiBBAlL 0ia@r e 8FRrsstored in
Lhe memory assegbabada ﬁﬂvaﬁd@ @ﬁ&alsnmawwra steé%hmmlh@mea&oeﬁ@tw figure
6, two or nDr[a%ké)J blg and or as Samtechrrr{g![ CG{ 1”?1¥th Hg (91? Etth'ae

e ﬁ%“/‘?

menory al | .gcat ] on associ a
ill us%/r at 8¢ Y'He! pRLe E‘Fé‘ﬁ%raBIfEdtbhdéa%‘lrﬂ%d" Qca@gﬁhaf Ji"?ﬁ "t eﬁf 8n. I1n a
first step ofdEhds RasEblFecei ved at a ranking unit 2, thereafter the ranking
unit 2 ranks the orders based on the ranking value paraneters. In a third
st ep the rankiprgilustratesseretsotiment gphe soffeede ipiptkraantedonethgkacorrdien t¢ thet he
mat chi ng uni invdntiokl Tralslyteinns @aifigfot Fecsitiap otdess aratuphbh regeidBg arfirdt oddemitt ches
the t op r 85k grdsedd il @Sééti@fo@ﬁérdé/\éhbhoraé}%h@é mhRRink Rk aflerAis kiddids oedend i f a
match is posgigb! € reEivba. 1P5 bdcbMPEGAL i8R0 ERHTROGE TRALRF istt8adiQbhi Rt
i mpl ement ed QF%EP&%cQ\?%%QHQ&hmB u”iz'elf a second order is received on the other hand, a
comparison is made between the first order and the second order and the top ranked order
is sent to the matching unit 1. As the flow chart illustrates if the first order is better than
40 the second order it is not necessary to send the first order to the matching unit since it has
already been sent. On the other hand if the second order is better than the first order, the
second order s sent to the matching unit as the top ranked order. If the comparison
results in that both orders gets the same ranking in a first comparison the method may
continue to compare the orders based on a second ranking parameter. In this example the



invention. The systemis waiting for receiving orders and upon receiving a
first order it 35 preferably directly forwards that order to the nmatching
unit, then it checks if a second order is received. If a second order is
not received, the first order is already sent as best order directly to the
matching unit. If a second order is received on the other hand, a
conparison is nade between the first ofder and the second order and the top
ranked order is sent to the matching unit 1. As the flow chart illustrates

if the first QbA€Fankiig PShineler LHARIANNS SRGANHoRELLEN 6ne|o$tH&QEnmﬁ_)Cessary

to send the T:)érraﬂete%’:qg{tloh (th]% b@%@@éwse@wéstéﬂ ﬁ]igﬁedep |tr€at§3 t@leéﬁﬁg&h

sent. On the O&&% B nh urgt[b 0?91%%g%er9 t%h%u@%/to kerrhu}shiat'ﬂe E\‘fsavaérrtSt Or der
r’ﬂq

t he second ord r1's

the compar i SBW waéw?@ﬁ@r{d@m&g PR g pe gl % ﬁfedefss eyl Y“‘*af Ha i rst
conpar i son °t AEXEEMba™alP Tamts Yi6e Frortomeare et oy ter 89758 H f*®a second
ranki ng par affet®ing unfi aphbath sasepmekerpeill gt a SEtROf PPl ér i s
partici pant tnapd acaunkiFagsxaholeeiteth sragkebmekay$ sankédn pragrkemgthoae azree rigme
ment i oned coulfar et waedbasi/ao.Jeeend tist @pers Howavie by bicustenenent oneattthe exchange
to decide upemiesanidr@inBtd aakef mike trrystemen@win thisshasibbrivatited cbhpsreitf t he
partici pani EAmKinPkdt $nakSeehit Reiut & 1@ Wedithuond GQFES e TBAIPE&Hed bl T Dot h
orders are Sgnfe AR Ry dFR5Kabie o BHES] '?he’% A dth§ l\’ﬁﬁb@n E@b{p @fd&%%’rderg’%% rata

means t hat b h.order &nsent fi. mar ket
makers will T‘nb%amonﬁérpeoweFﬁg”%35F % e£€% P%eHn téa ?P% occurs. For
exanpl e if bgfﬁmﬂﬁw K& ®rmakers send in an order mnth the sane volune a fair
part would be 50/50. If one of the orders is sent in by a custonmer and one
of the ordér & the abestdebanipbgn te prumkeemprisker dedsenot BstUgreensiFMenth of #ERP case
be prioritized GOnpamedock®ot excule aphurkigt. maker. This is due to the
regul ati ons which are usually decided by governnents, for exanple the SEC
in the USA ofuderdbiElR ienEtif QRE! add "cBRbib" Q5d @bSexl:@e SBEL eldrferBy orCdiglsOMer S
the orders will be ranked based on tinme priority simlar to the exanple in
Fig. 6. 15 In the above description the term"conprising” does not exclude
other elenents or steps and "a" or "an" does not exclude a plurality.
Furthernore the terns "include" and "contain" does not exclude other

el ements or steps. 12 CLAIM5S 1. A conputer system for managi ng

order/ quote nessages conprising at |east one ranking val ue paraneter, the
order/ quote nessages being sent by participants over a network and 5 is
recei ved by an input mechanism the conputer system conprising: at |east a
first ranking unit associated with the input nmechanism for ranking the
order/ quote nessages based on the at |east one ranking val ue paraneter,



a matching unit associated with the ranking unit, for matching the ranked
order/ quote nessages, 10 wherein the at least first ranking unit is
separated fromthe matching unit so as to rank order/quote nessages before
they are sent to the matching unit. 2. A conputer system according to
claim1l1, wherein the order/quote nmessage further conprising at |east one of
the following: 15 - a bid order, - an agsk order. 3. A conputer system
according to claim2, wherein the ranking unit is configured to rank a
first bid ordesimei th a second bid order, and to deliver a top ranked bid
order to the 20 matching unit. 4. A conputer system according to claim 2,

wherein the ra %&rﬂ&t Q-,%/éteﬂa§ S0 b%%.%@/&&’otiﬁwg%%a féangFus@tfgt 1406 r\é’hlzul}b a
second ask Or ue %aram%t rgeé* ugc?cm?sa%) rg Fmg éelsn %%Ioimq?ant% %veFa%etijk Qndng

unit. 25 . er "conprising a
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and the nmatchi rf’é’elﬁﬁ'ﬁatf‘mté‘émﬁ@ Y asesieted Wik the inPHEBRNAYSBr BerrKi9tE nessage
with a top rankedermuderiajspseebared satfe at kgl apgdarkingrvelup@agmetesast fir st
ranki ng uni t - bef matehisend asgochtsiodonde tapingank ddr mptdeng theobmeregagecte o t he
30 mat chi ng unirhessag®s, A conputer system according to claim?2, conprising a
bid ranki ng WAkdeinGROEH 1844k BA: fAKiR@ Dt RisBoPEtE@F6m ANTmARNIAG Knif U6l tBParikni t

conf i gured tgrd@ga&t@%s%&%%re v fre SnCOMRLASLcHRY SHEM according to claim
1, wherein the first ranking unit further conprises a consolidator for

consol datin ranked or der/ guot ssages .S s.to mnimze overhead
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A conput er s%’?%’ﬁi”&@&@?ﬁloﬁ@"?%e& 8?"“!'?91 further conprising a nenory

associ at ed>wi t I? &h@d@mt ching unit for storing top ranked order/ quote
nmessages. 13 @napkewmput er system according to claim1, conprising a first
server conprising the ranking unit and a second server conprising the

mat chi ng uni B, A tdiEpB@IYRES bR ©ANACT akdreinithe AnBeE ViRt is SHFlheisOraag t 0

rank and mat gRr BR PEQEIIh QUL I BREF8LEEnd 1 dkfver At&PBERKEIGId SuSigRRACCOT di ng
to claim 1, }q{g%% dnkhe ranking is based on at |east one of the follow ng

par amet er s:

4. A computer system according to daim 2, wherein the ranking unit is configured to rank
a first ask order with a second ask order, and to deliver a top ranked ask order to the
matching unit,
25
5. A computer system according to claim 1, further comprising a second level ranking unit
associated with the at least first ranking unit and the matching unit, so as to rank a third
incoming order/quote message with a top ranked order/quote message received from the
at least first ranking unit before sending a second top ranked order/quote message to the
30 matching unit,

6. A computer system according to claim 2, comprising a bid ranking unit configured to
rank bid orders and an ask ranking unit configured to rank ask orders,

35 7. A computer system according to claim 1, wherein the first ranking unit further
comprises a consolidator for consolidating top ranked order/quote messages so as to
minirmize overhead when sending the top ranked order/quote message to the matching
unit,

40 8. A computer system according to claim 1, further comprising a memory associated with
the matching unit for storing top ranked order/quote messages.



- price paraneter, - tine paraneter, volune paraneter, 10 - participant
type, -client category , and -yield. 11. A conputer system according to
claim?2, conprising a ranking unit for ranking bid 15 orders and a second
ranking unit for ranking ask orders, both ranking units being associ ated
with the matching unit. 12. An el ectronic exchange conprising the conputer
system according to any of the clainms 1311. 20 13. A nethod inplenented on
a conputer system for managi ng order/quote nessages conprising at |east one
ranki ng val ue. pasrageéresstedhecddiagd®e s sagesrbah agirsestelrympasdd @epant s over
a network, tRhadmBlLRRENEOBREAPIAGE: cEBGRINGItRImBtcRhY LAL ithy sePlerOb®Y / quot e
messages Vi ac@me&t%gtﬂ mmaeys&rm s o rh AR R R OFABRLAL RS BRS Sages

based on the at |east one ranking value paraneter at a first ranking unit,
sendi ng at s one toaﬂranked orde{/ guot e nessa ranklng

fi
it Lo a ntBH SR S RACAIHE P RETT o AR T T Brist 8" AbESLgEE at
t he natchlngohWFfoOgﬁngﬁmeﬁ”hethod according to claim 13, wherein
order/ quot e medsiayeyarewpri sing bid orders, the nethod further conprising
the steps of » rtamkpangneefirst bid order mﬁth a second bid order at the
ranki ng unit; selthataratetdreast one bid order is ranked as the top bid order
based on tibe-r aakicpgnigpd)e paraneter. 15. A nethod according to claim
13, wherein thqmgﬁQQgégyogﬁjnessages conprising ask orders, the nethod
further conprisjfg the steps of: ranking a first ask order with a second
ask orders at the ranking unit, so that at |east one ask order is ranked as

the top ask order based on the ranklngnvalue aranek
. A computer system according to claim 2, comprising a ranking unit for ranking bid

15 orders and a second ranking unit for ranking ask orders, both ranking units being
associated with the matching unit.

12. An electronic exchange comprising the computer system according to any of the claims
1-11.
20
13. A method implemented on a computer system for managing order/quote messages
comprising at least one ranking value parameter, the trade messages being sent by
participants over a network, the method comprising:
- receiving a plurality of order/quote messages via an input mechanism,
25 - ranking the order/quote messages based on the at least one ranking value parameter
at a first ranking unit,
- sending at least one top ranked order/quote message from the first ranking unit to a
matching unit,
- matching the top ranked order/quote messages at the matching unit,
30
14. A method according to claim 13, wherein order/quote messages comprising bid orders,
the method further comprising the steps of:
- ranking a first bid order with a second bid order at the ranking unit, so that at least
one bid aorder is ranked as the top bid order based on the ranking value parameter.
35
15. A method according to claim 13, wherein the order/quote messages comprising ask
orders, the method further comprising the steps of:
- ranking a first ask order with a second ask orders at the ranking unit, so that at least
one ask order is ranked as the top ask order based on the ranking value parameter.
40
16. A method according to claim 13, further comprising the step of storing the order/quote
messages not ranked in top position in a first memory allocation associated with the
ranking unit.



16. A nmethod according to claim13, further conprising the step of storing
the order/quote nessages not ranked in top position in a first nenory

al l ocation associated with the ranking unit. 14 17. A method according to
claim13, further conprising a step of storing the top ranked order/quote
nmessages, if not matched, in a second nenory allocation associated with the
matching unit. 5 18. A nethod accordingsto claim 13, further conprising a
second ranki ng step, ranking the order/quote nessages based on a second
ranki ng par anet £mettod bb®Rrding 8 tclamank ifiigher estpsed d died MHQtdPIhg TR t6p FBRed anki ngs

anong the or defel/QUat & cBRISRGEDt matchekDin LsBINAEMSS G iiihst Qidkddalith the,
further conp5k§%ngLﬂﬁyhlrd ranki ng step, ranking the 10 order/guote

nmessages based on"a third ranking paranmeter if the second ranking resulted
in two or I op..ranki ngs anpn e order/quote nmessages. . 20. A net hod
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ranki ngs and Y elcnerg tarsrapkieost appene dkederrdiergessgpes: consol i dat ed order/ quot e
nmessage in a priority order based on the outcone fromthe second ranking.
21. A net hod 1ace oethct gcdoading @ictind 38, flitidr hehpraory thsd rerkinbetest @pkiod the

upon mat chiol BrdefgudtBh@bdages tH3kd orS£MHHd Rghkih gdRAIM B SEAE Cedofd FRRINABSMEIcat ed

ranki ng 20unid Sw MMRARR: 0B ¢ERKEHI0AmBhg thberdledloBReages. at the ranking unit,
the ranking unit sends a new top ranked order/quote nessage to the matching

unit so that op..ranked. order/quote nessage. i resent any tine in the
mat chi ng uni €0, 580858338y B eS8 SRRyt BEP Bler oo
received as PHFURUYAMGSSPRE BIESER SA19 CotPrd Sithg °amPie'ep "6ies A E4Ped to
rank order's Hifdomrakeberde ot e ceelideEe @Eer/BUIFATSRSIR de? 8orherde 136%d ¥or e and
second core ihe atgrermedtoablhe sewnasnkiost ransfer i nput data there between. 30
23. A processor according to claim22 wherein the first core conprises a
process for panknBghodbeRrdngaoddialies Jetmndoafishgadapep 8€s a process for
mat chi ng or der Supon AdtchAn HeORREHRY urRGERdiIR] NBedi rebdadh B B asdotibleRRankHNPr i Si ng
a third cope cqpfd gured to rank orders. 25. A processor according to
claim 22, COmPIps) ROeh A EPuE0LS HILE SORIELIS B el ShufPlft efuCoRUJ Qur ed
to rank bid or grs, Fhe thitd core 15 configure o, ran aé@ rder,s %nd t he
second core | s oM IHUTEE P SECRS RIS BRRAES BhCPEET ©odRtet AEVAMREd ask
orders sent frdffisFa9E s PSS AARY YR INdPe BPE"G¢&Fita bus to the second core.
26. A conputer readabl e nmedi um conprising conputer-executable instructions
for causi Rg an febrectseanpeficgsediangé and mpihfootans tdeeveredshomlt datacthaipmsesspn
claim13. comprising a first core dedicated to rank orders and a second core dedicated to match

orders, the first core and second core is connectable so as to transfer input data there

between.

30 23. A processor accarding to claim 22 wherein the first core comprises a process for
ranking orders and the second core comprises a process for matching orders.

24. A processor according to claim 22, further comprising a third core configured to rank
arders.

35
25. A processor according to claim 22, comprising three core units wherein the first core is
configured to rank bid orders, the third core is configured to rank ask orders and the
second core is configured to match the ranked bid orders and the ranked ask orders sent
from the firs and third core over a bus to the secend core.

40
26. A computer readable medium comprising computer-executable instructions for causing
an electronic exchange to perform the method as claimed in claim 13.



