r £ WO 01/98900 PCTAB01/01440 1 ARCH TECTURE FOR ANONYMOUS TRADI NG SYSTE
TECHNI CAL FIELD 5 The present invention relates to a conputer trading

system f owoRieksli Ng an el ectronic broking service for pepggilofuani tens -
such as foreign exchange and financial instruments generally. In

particular, the invention relates to a conputer trading system having a
plurality of trader 10 term nals connected to a network for subm ssion and
mat chi ng of bids, offers, buy and sell orders. BACKGROUND TO THE | NVENTI ON
15 An anonynous trading systemis known, for exanple, in EP- A-0, 399, 850,
EP- A- 0, 406, 026 and EP- A-frchitedrfReWRor hNolyROTD TRABING Wivst®t ed nat chi ng
system for anonynous trading of foreign currencies (or other financial
instrunments). In this system a single host conputer 20 maintains a centra
dat abase of all|l FTEGHNLEHL| REELDunents available for trade, credit

I nformati on and bids and offers which have been submtted by term nals
connect ed t% the host via a conputer_network. The host caqnputer uses

i nformationin i t8S RRFEFEF IRYEable TeLAtRR ER Bi RPHRSF A¥agirE YSERB buy and
sel | orders basetioprpmmtding@gnceldctirionic \Briokling rnedrsriiée FoxOtupddablparty

credit limt. Th I ed| |4 ‘ ts radin
floor, and are S?B%%gﬁﬁt%:fh%%%c%%ﬁ% taﬁ%?%?‘*"?ﬁ%?f lgg@g‘g?egﬁ?i shgs a
gross counter paPeyeX@ldyit I0 RRFtilagaciepdeeehiionprsiater Edwt er- parti es.

The gross count ecofitiey tfddfdt sydtEnt havidda Pludalisy aswurhasd t he renmai ni ng
credit fr a f] . party to cond party, .and the second,party to the
first part;./ll.asl The{:\é/éa[ﬁnir%gg %{ornél é:ge%g:romanré%swoé% %%rn é“(i:’i”é%s;tog f"ﬁ% host conputer
mai nt ai n and di spaesghizgl 9f Pide, 01558386 OWRCHELE ERIIQ drtders .

BACKGROUND TO THE INVENTION

15 An anonymous trading system is known, for example, in EP-
A-0,399,850, EP-A-0,406,026 and EP-A-0,411,748 which P
disclose an automated matching systeﬁ for anonymous
trading of foreign currencies (or other financial -
instruments). In this system, a single host computer

20 maintains a central database of all trading instruments
available for trade, credit information and bids and
offers which have been submitted by terminals connected to
the host via a computer network. The host computer uses
information in its central database to match bids and

25 offers and buy and sell orders based on matching criteria

which include a counter party credit limit.

The counter party credit limits are set at each trading
floor, and are stored at the host computer, which then

30 establishes a gross counter party credit limit for each
possible pair of counter-parties. The gross counter party
credit limit is the minimum amount of the remaining credit
from a first party to a second party, and the second party
to the first party. The various trader terminals

35 connected to the host computer maintain and display only a



2 restricted subset of .,the information available at the host conputer,
such as best bids and offers. 5 A problemwas identified with this system
in that theydesdseseconputer only used the credit informatipemkanedaeck that a
deal could proceed after a potential match had been identified. A trader

t hus coul d not know whether he had credit with a potential counter party
prior to attenpting 10 to trade. This problemwas identified and a sol ution
provided in the systemdisclosed in US-A-5,375,055. In the system discl osed
in US-A-5,375,055 a credit matrix 1is derived and stored at a plurality of
regi onal nodes of redridtdi Sdudsbttcxd tRet iMFokmatidnN at@tlabl @GitORBE He

di stributing market iq;(%rnatci:hon toase %Ldtr er termnals to which the
regi onal node is COTECcT e d® Vi 2an"%ac ¢es ®Rod-- " “Fhe regi onal node is known
as a market Distributor and provides deal able price information to the 20
trader termnals connected via the access node known as a Market Access
Node. The actual matchi.ng of hids, offers buy and sell comands is

provi ded by Separ &tBrRIGBsYAh FARRTIELeA Wity BRif SYSoen ig Ridfe TBEPR at ed
probl ens wi th bot botheeli 6851y uBesttheSysddn anfbraae Ot todthédk BHaedh Syst em

di scussed above. |0.1 BALLLOHl AL "e08E ARBLEEIALELL Al BeoTPUL f
trading system sﬁoqu " be paﬁFe oft andl ng nessage owin a | obal
envi ronnment i n whitéentifigdr s matyadnr Shuglicopdeamt Bpow oierhents. had t he host

system nessages beéaRiewith afl@btedtabll diinteFUSdrihl B¥ Ry HBNARRGSEIAd Y | arge
di st ances to, rea Q thed Si nﬂl.e, h&gt c‘g%out er., 'Iihlds |€ pacr){ltc%arl y the
case because ‘deal 5CnE§6F t el FaPTOHER e PR St e Apfor F3Rn t
di spl ayed prices mhpeidedr énddre sesteir dhsajosedsiBHSshtmid76etby traders with
whi ch they have no credit. In WO 01/98960 PCT/1B01/01440 3
In the system disclosed in US-A-5,375,055 a credit matrix
is derived and stored at a plurality of regional nodes of
15 a distributed network, with each regional node
distributing market information to a set of trader
terminals to which the regional node is connected via an
access node. The regional node is known as a Market
Distributor and provides dealable price information to the
20 trader terminals connected via the access node known as a
Market Access Node. The actual matching of bids, offers,
buy and sell commands is provided by separate nodes known
as Arbitrators.

25 We have appreciated problems with both the first, host
system and second, distributed system discussed above. In
particular, we have appreciated that a computer trading
system should be capable of handling message flow in a
global environment in which traders may be on different

30 continents. In the host system, messages between trader
terminals must travel unnecessarily large distances to
reach the single, host computer. This is particularly the
case because deals may often fail because traders attempt
to “*hit” displayed prices which are derived from quotes

35 submitted by traders with which they have no credit. 1In



the second, distributed systemthe burden of nmessage traffic is reduced by
pre-screening prices for credit conpatibility. However, messages nust.

still flow bgigwesyse Arbitrator nodes and Market Distri but GFoThedaiae0 that -
the 5 trader's view of an avail able nmarket and the actual market avail able
for matching are synchroni sed. W have particularly appreciated that
trading in a global trading systemis often |localised between traders in a
10 particul ar geographic region and that ngssage flow can be reduced in a
gl obal systemif designed to take this factor into account, whil st

mai nt ai ni ng the pogs lalal:dsﬁcy, aﬁstﬁlnaadém@ybe&maa bidar 6£ aﬁesaagye point on the
network. 15 SMUMRY. G; THE, eg dOEIY reoad aspect % ' ¥%t|on
provi des a conput er tfr%ld1 hg =Yty fi6° F? RGO PR E 9T Cﬁ% Tunent s
conprising: a pl urednpeyilililsyok dioweveins nesedgsgemial micall £120 bntokemg

function and togetfig);CORR nShoY aid%a&tk@tbﬁs%@lbﬂgme&es drgaPhkyeal ity of
trader term ngl s connected to the distributed network, wherein each of the

broker nodes °conpriades:s V"§[”o?’:ea&fa%ﬁi&?8§e Fexkeb RS £BF Aoty M3TEfleans
for deriving nmar ketvaillewse ffoonmdtrhisd are ofndmwrohbssd.neans 25 for providi ng
the market views to the trader termnals; and a matching facility for

mat chi ng conpati bl e quotes and orders submtted by the plurali of trader
term nals. The in/Enbprbe Isirdesly appgariatednthak Fartire inna tﬂﬁ%also quot es

and orders can be mﬁ&ﬂg%ﬁxeﬁl% aae& bbexﬁrseaoﬂasueehhe&aaé&evma t he market
views to the Braders S ensures t hat the

mar ket vi ews1 rovikt nzgaﬁ ?S%%’r?hé? eP&%‘hﬁ th?to m[eﬁga%ctfug‘f' GTEr ke
avai l abl e for tratidnged |dn adgidbadnsysrenalls deshapesd apet%kepﬂ:msalfatiyox‘% of

br oker nodes the rarzﬁge§§c&1fntdl»&Iﬂbptﬁaﬁgaﬁﬁ%ﬁaﬁ&fydaglml%/ 88960
PCT/ 1 BO1l/ 01440 4 qruot es .and can _occur at . a pluralit of physi cal

ading between tra ers at any point on the network
15 SUMMARY OF THE INVENTION

In a broad aspect, the invention provides a computer
trading system for trading financial instruments
comprising: a plurality of broker nodes each performing a
20 broking function and together comprising a distributed
network; and a plurality of trader terminals connected to
the distributed network, wherein each of the broker nodes
comprises: a store of gquotes available for trading; means
for deriving market views from the store of gquotes; means
25 for providing the market views to the trader terminals;
and a matching facility for matching compatible gquotes and
orders submitted by the plurality of trader terminals.

The invention provides a significant advantage in that

30 quotes and orders can be wmatched by the same broker nodes
that provide the market views to the traders connected to
the network. This ensures that the market views provided
to traders are identical to the actual market available
for trading. In addition, because there are a plurality

35 of broker nodes the process of distributing and matching



| ocations so that traders using the systemat those different |ocations do
not suffer tinme delays in the transit.of nessages to a single host

conput er, otwghAi¥keN 5 conputers perform ng the separate ;ﬁﬂ%i/ﬁ%’ of price
di stribution and order matching. The key advantages are thus that orders

can be matched closer to the traders, deal execution and price updates are
faster, market views may be custom zed and the use of multiple
broker-trading 10 agent connections increages performance benefits and
redundancy. These advantages occur for the follow ng reasons. A hit

submtted by a tradeted anGettderd &drS cdear &l abpakanippds: ﬁhi"ssidallhi s often
it with a quote.

t he case that thig _broker no ill be able to match the

This is because t?‘gaﬁfgons_oﬁ%fﬁ‘?m ?‘Fadfef:?e?sé’ﬁ? FROGYEPRT &4 EBP%hs at
different tinmes, débfedratt Zosmriket draket sufifea timectelayes Hhkedey to be
physi cal ly | ocat e@rhﬂsié’%fsﬂéﬁabééddﬁg éﬁ&llgll%”hé‘éric fi‘:gé};@&rpaﬁyb%%éént | e,

This statistigcal |ikelihood nmeans that nessage and hence required

bandwi dt h, tHr ougFEURPURSTE PHERCRBIRS TR BRPFEEA CBctions ofeRrIfhodyi ng t he
intention is suchdibatitedtbtn kindketder? hatieiiagt O kegSadRaBsgdPargener ati ng

a nessage notifyi r e e f, t.he existence of uot e
submtted by onegglrl%%ﬂr%%ng. ee%Tﬁ?rg% ig?t?‘f%a&t ?J(‘)onserzr:e%%}%esgnraé%g res that
al | broker nodes H&%k s¥ecupiabamdtrriseovrdatresaite faattwsmaykst abkesin t he

system 30 Each bmekese rageoniZelhe ROV SHSlaPr &I HRKePIYdgS8g NMeans
for storing i dentifier ' I dentifies each broker node fromwhich a

I,ch ]
message notityi ng PRE SOPBTEHCR®S HICEREH RTSLe-ReSe REWSIEE . 22fhi s al | ows
nessages to be 35redwmyisnegd.t o broker nodes from which a quote originates.
WO 01/98960 PCT/I1B01/01440 5

These advantages occur for the following reasons. A hit
submitted by a trader is sent to its nearest broker node.

15 It is often the case that this broker node will be able to
match the hit with a quote. Thisg is because trading
occurs in different geographic regions at different times,
so that a market maker and a taker are likely to be
physically located in the same trading region at any

20 .particular time. This statistical likelihood means that
message flow, and hence required bandwidth, throughout the

network can be reduced.

A system embodying the intention is such that each broker
25 node comprises means for generating a message notifying
other broker nodes of the existence of a quote submitted
by one broker node. This distribution mechanism ensures
that all broker nodes have an up-to-date store of all
quotes available in the system.
30
Each broker node in the embodying system also comprises
means for storing an identifier which identifies each
broker node from which a message notifying the existence
of each quote was received. This allows messages to be

35 targeted to broker nodes from which a quote originates.



The broker nodes in the enbodi nent are arranged so that the store of
quotes available for trading is nodified at each broker mode in accordance
wi th mat chesypgidd96ed by the matching facility. This enpgifgmmfias the
list of 5 quotes is kept up-to-date as soon as matches occur, which as
previously described are often concentrated in one region at any one tine.
BRI EF DESCRI PTI ON OF THE DRAW NGS 10 An enbodi nent of the invention wll
now be described, by way of exanple only, and with reference to the
acconpanying figures in which: 15 Figure 1. is an overview of a trading
system enbodyi ng E'H@ ﬂr@]é@f‘tﬂoaﬁs i @ué%n%odsmﬂ/bsatae;xfcgﬁgednfsonemges when
a new quote is submtte t esste 0 re.3: pic
production of a maFE]%tSt\?F‘év?rh guoEeT 8Py akﬁ-'l gg?rg%ﬁad 52 rb%&l%f' %(?)\%tof
messages when a tr asel brdkersmode tin acm@da&pes‘@lﬁh m‘d@es W@@F@eﬂfo byshows t he
fl ow of nessages t I d 0 g Me OFigsebt order;
and 30 Figure 6: L Ba R Rinc) ERKOY L0 0o Spl?%%igseg tihe e Mg N OF_A
PREFERRED EVBGDI MERFOSAS 6% /XRpS61P BCTAIER AE0TA%D 256144FE2H P50 e %??Cthhe
enbodyi ng system i sstgrevhbasiyt BasieribeticareeDEREn quotesraned dirdens whi ch are
then matched within_the gystem he _system provides a platformfor trading
at least the foll Sﬁ?’f'noé’ nsafnryuﬁ%?\t sl%eFX Spot, FRA, and 5 Forwards and al so
FX Forwards, CFDs, short-dated

BRIEF DESCRIPTION OF THE DRAWINGS

10
aAn embodiment of the invention will now be described, by
way of example only, and with reference to the
accompanying figures in which:
15 Figure 1: is an overview of a trading system
embodying the invention;

Figure 2: shows the flow of messages when a new

quote is submitted in the system;
20

Figure 3: depicts the production of a market view to
traders;

Figure 4: shows the flow of messages when a trader

25 submits a buy or sell order;

Figure 5: shows the flow of messages to update
broker nodes following a buy or sell
order; and

30

Figure 6: shows the deal execution process.

DESCRIPTION OF A PREFERRED EMBODIMENT



governnment and/or central bank paper, comrercial bills, CDs, inter-bank
deposits, commercial paper, repos, . interest-rate futures, swaps, options
and a m SCGW(?(HMSQB tail or-made variants on these basi c prpmdgbR4n These
are 10 all referred to as financial instruments. Traders at trader
termnals submt quotes and hits which are then passed on to each of a
plurality of broker nodes throughout the system A quote is a bid or offer
order 15 submitted by a trader to "nake a narket" and is distributed to
other traders as part of a market view. QJotes are thus orders visible to
other traders. A hit is a buy or sell submtted b e shi to
create a deal on TfePPERISE 8%/ the, PRREYAPE oFY 88 :'O%tﬁl g:[]%ﬁ' El%e?\{\é |e\9vg20
derived from one osnteereuahest @i okidess ahdchraier Shewimehched erithin gl e to
other traders. The, GQERUL Ghol LARORNAIEN QMo1BLEBUEP ebr COMRALS R B
plurality of trading agents 10 eac connected to at |east 25 one of a
plurality of brokefeassdele Frllpday LRsHUAg ERfefE SEX t ARAnE3fs by which the
trader term ngls agHReEashmdat éP&B g Ecyfuta&ﬂh AFDEL aglesrtt @stddnal s (not shown)

may be workstations or ot e mput er nal S confl [ bm t
quot es and orders FUTSHEFTY 3 é’ﬁn Eael F ESBEE1 a1 sgg eaglyg%%td# and to
di spl ay market vi e&maﬂaua‘;er-ﬂvehhdie@gsmﬂ,cetoaw%ﬁi)wﬂperav%ﬁnoébl e, for
financial instrumenhs, toebeckr AdeGes 35%wh 18h8 dnPhCRdde1940KpRed as

part of a financial WO 01/ 98960 PCT/ 1001 014 O, 7 instituti such as a
bank, which arrangtiloramriss vasiants, on dihegehasdengrdusse ?‘FFﬁtﬂrr?g f1 oor
is a group ofi0 tr astEr sefatksd €6 Eisantiadl infcrantntadi ng f | oor

adm ni strator who allocates credit lines for the tradi ng 5 fl oor agai nst

other trading floors. The market view for a trader, group of traders,
is the market infoFsasiergnat trader terminals submit quotes and hits which

are then passed on to each of a plurality of broker nodes
throughout the system. A guote is a bid or offer oxder

15 submitted by a trader to “make a market” and is
distributed to other traders as part of a market view.
Quotes are thus orders visible to other traders. A hit is
a buy or sell submitted by a trader wishing to create a
deal on the basis of a price displayed on his market view

20 derived from one or more quotes. Hits are orders which

are invisible to other traders.

The computer trading system of Figure 1 comprises a
plurality of trading agents 10 each connected to at least

25 one of a plurality of broker nodes 12. Each trading agent
is the means by which the trader terminals access the

trading system.

30 Trader terminals (not shown) may be workstations or other
computer terminals configured to submit guotes and orders
(usually through use of a gpecialised key pad) and to
display market view data, including price and amount
avallable, for financial instruments to be traded.

35 Traders are typically grouped as part of a financial



(price, volune, etc.) That the traders can see that reflect the market.
The market views are preferably pre- screened for credit conpatibility. 10-

The enbodyi RgosysbeM i s preferably an anonynous trading | 0. which .
t he market views produced by the brokers conprise price gﬁ@@rr%otﬂ?

I nformati on without identifying the source of the price. The prices

di spl ayed for 15 available bids and offers and the anpbunts avail abl e at
those prices, are thus aggregates of one or,nore quotes. Only the quotes
of parties satisfying the pre-screen credif criteria are included in the

aggregate price difgtayedon ThacHBIKE! bé&hﬁv‘@hpélp(i&lf%e@’t}%:@g%er nodes
20 thus differ from one ”aﬂ{r&ﬁ flQor to another depending on the credit
al l ocation. The trRafnPfafeRBAL ISPy Jedrading Etewon ds A GreuPiok  tradi ng

floor or group of tradbessunddresemger eboeroli belaldeadBiy mLeos di Ng access to

h k f adi L.on, ] | | duci deal
the network for. eaghntiiadhihatQhd SOBLLOL FOIY SLLOD el PLoguol no, doa

tickets and rgaintalnln Istorica _ lon for tr s. Each
tradi ng ‘agent “nodef+RRSt 2g3HRfECPtRY Sradingsfleprs. bPhskorrkeidoiew fwress t he

tradi ng system A graasr, Obr Holp aste trh@idH, Nas &h‘éhﬂfrmnih?f‘éﬁagpo@ t(rjadi ng
agent 10 to access t.he system The.trader.term.nals is use y traders to
vi ew t he market an I{J%%i’ n%?jltu St s )i TS the EySPEmeanTfeid®®Ferminal s are
one exanpl e of ordeeflesputhei@arkets. The merler wimys lmrei ppefemabhyigidey by a

trader using a keypathedadOford br&tiy d r Pt i c. For exanple, a trader
omSataBl PIBL, _ :

may WO 01/ 983@0 PCT/ [ BO1/ 01440 8 programhis'termnal to submt an order

once the marKet reaches a given state, or the orders ma be generated from

an institutions owheleabodigingysysies. i5 frachrdilyken axofdpnchds pEa¥indes the
basi c order '“atCh'£§bE%Hdin which the market views produced by the brokers

comprise price and amount information without identifying
the source of the price. The prices displayed for

15 available bids and offers and the amounts available at
those prices, are thus aggregates of one or more quotes.
Only the quotes of parties satisfying the pre-screen
credit criteria are included in the aggregate price
displayed. The market views produced by the broker nodes

20 thus differ from ome trading floor to another depending on

the credit allocation.

The trading agent node provides services to a specific
trading floor or group of traders. These services include

25 providing access to the network for each trading work
station, completing deals, producing deal tickets and
maintaining historical dealing information for traders.
Bach trading agent node must connect to at least one
broker node to access the trading system. A group of

30 trader terminals thus comnects to a trading agent 10 to
access the system. The trader terminals is used by traders
to view the market and to input orders into the system.
Trader terminals are one example of order input devices.
An order may be input manually by a trader using a keypad

35 or it could be automatic. For example, a trader may



pri.ce distribution services. The Broker nodes are arranged in a structure
called a dique Tree which enables faster comrunications routing,

followi ng vewgmseesi fic but sinple rules. The dique Tregcdfeodo e(;work
structure where 10 individual nodes are grouped into Ciques, an

Cliques are then arranged into a tree structure. Each Broker can be
| inked logically to a nunber of Brokers, which are referred to as its
nei ghbor Brokers. Conmunication between Brpkers is on an equal level, with
o "up" or 15 "down" direction in the network. While Tradi ng Agents nust be

connected to at | Q&ﬁ)br&m&usBE@&ﬁﬁ&zamoﬁe,subﬁﬂﬁ/ anherdal \Sﬁéeaﬂ% petkxdenbers of
the Cique Tree, but, remain out ethe gtructure ﬁSTra A ent 20

connected to multi pﬁamﬁ okér "Ho e \eM 195 FBR SIVETTRR PhI o0k Far ket
prices. Even though thetifnitiens wvor desliog s¥stemsdi fferent Br oker nodes can
be substantially the sane, the information may be received at different

intervals. A _Tradi nﬁlﬁgent wi |l send a given trading order to only one 25
Broker node. The tH° %ﬁ?é'rn‘?ﬂﬁjézl BrQyadgs t treg8arts 9&der dwkshirg andr r anged
as a physical or |plgbeailst@dmﬂmnas€ﬁfmbermé’lﬁ’r&ﬂ’ﬂ<nBﬁ@éﬂad:lenﬁrxﬁan@é@m ng

function. The basig QrMuQ'QH§9 Jalitjl_gal or&ll.s tqﬁre\“ o an % Eh% provi di ng

the quotes to traders TNt Guot es
and orders. The BroRBRnifsdéens ﬁwhen@esf@ilmgew@udlsnemflcalbsb Pepter m

further functions,ruieé. t hasecHi@endtce a&sgrﬁét%rﬁ%%tr%@&é)fwh&@@t i s defined
as a Broker 6>de V\leléuati%o PCT/IBOl/Ol The Bro %?% nodes are equal

to each ot her d 5Tt Crm tedes §5ﬁegrﬁffﬁsé e mﬁ%’eﬁrr ERBNtLiGHeE he
network or t hei r %Gsth%nrrwgetd inte mabsearstmicture. hBadit Brekemedas. They 5

only need to knOW&bQiﬁketthbéld'&Q'lghp&rasnuM oBr SRlerBOUfh 1 Hagre know edge

of all orders in the market, and is able
referred to'as its nelghbor Brokers Communication

between Brokers is on an equal level with no “up” or

15 “down” direction in the network.

While Trading Agents must be connected to at least one
Broker node, they themselves are not members of the Clique
Tree, but remain outside the structure. A Trading Agent

20 connected to multiple Broker nodes will receive multiple
sets of market prices. Even though the price information
from different Broker nodes can be substantially the same,
the information may be received at different intervals. A
Trading Agent will send a given trading order to only one

25 Broker node.

The term Broker node is used to describe a computer
arranged as a physical or logical node in a computer
network providing a broking function. The basic broking

30 function is the storing of quotes, providing the quotes to
traders in the form of a market view and matching quotes
and orders. The Broker nodes in the described embodiment
also perform further functions, but these are not

essential features of what ig defined as a Broker node,



mat ch orders as soon as they are submtted. As a consequence of the fact
that each Broker node maintains a full, list of orders in the market, it is
therefore ab{g diegekf custom ze market views as needed by tﬂﬁ.ﬂ.{,ﬁmﬁg Agent s
and is able to react faster to market information as soon as It

received. 15 To understand the purpose of the distributed broker node
arrangenent, price distribution and deal execution will now be described
with reference to figure 2. The deal procesg begins with one or nore
traders 20 submi'tting orders into trader termnals. An order is a dealing
request froma trader, with instructions to buy or sell with specific
restrictions, such as price and anbunt. A quote is a persistent order that
remai ns avai l abl e the Brdoiesyrsidem arg egsallitet eadtubttlens apdr perforthehemar ket

Pri ce 25 [N Or TRt | Glne QUALERoAY € WSS detBusdiBAE S EnTRH Sy ANfredl o known

to traders as bids or_ offers hit is an t he "|nV|5|bIe"
and "fill or kill"Ppitper: iesit ipj bpngparenst telitder Prefterdradepar The¥ t he
nmarket price. A hbhlfarednes ]d’nem}:libdtntlﬁé”l& ﬁeyfgmatsi fEadch BfdkeROfodee deal t

30 when entered, i{_is,re d. An K .S t of a.II
avai l abl e or ders in ?hknow e{% of é'?l &5 h@s%%Jrﬂ{ee hgn%n y %?/altloabl e

orders, the book vabrti ordexd az Bbm a@f tiyoree submdtiadt 89 are WO 01/ 98960
PCT/ 1BOL/ 01440 10 cahd e idE %hQL!FaH:% tlﬂatt B BbREE iRR! hdihtRifeH The

sort order of the qule %/ vary for different tradi i pstrunents. The
default sort order TP ﬁﬂ'sbr T OTHREE kRS TRRKG Gy 1547 &%ﬂerﬁﬁ%“r’? BPYK &P node
mai nt ai ns a cthpl etestdrgke wanketaliewawyas |mlelled diyothks. TZEdéngegeaye dukdow in

the systemis desckjiggd by, nakd «d®s Ea&?%ar AChng Rg APRLARTdAL €
par anet ers thl‘OUghOtl:Jt thg netdv\ork The process of submtting a quote
it is receive

Fl

15 To understand the purpose of the distributed broker node
arrangement, price distribution and deal execution will

now be described with reference to figure 2.

The deal process begins with one or mote traders

20 submitting orders into trader terminals. An order is a
dealing request from a trader, with instructions to buy or
sell with specific restrictions, such as price and amount.
A guote is a persistent order that remains available in
the system and is distributed as part of the market price

25 information. Quotes are usged to “make the market”, and
are known to traders as bids or offers. A hit is an oxder
that has the “invisible” and “fill or kill” properties.
Hits are not distributed as part of the market price. A
hit does not remain in the system; if it can not be dealt

30  when entered, it is removed.

An Order Book is a list of all the available orders in the
market. S8ince the Quotes are the only available orders,

the book consists of a list of Quotes. The Quotes are



10 .(persistent order) begins when a Trading Agent receives information
froma trader workstation that a trader has issued a bid or offer. The

Tradi ng Agegfo dipgssast arts the quote submi ssion process. m‘ﬁ,ﬂﬁ“{radi ng
Agent receives the quote information fromthe trader workstation, it wll

15 create and maintain a context for the quote. It will then send a Quote
Submt nessage to the Broker node that it is connected to. The Broker node
will validate the quote and accept it if y&l id. This first Broker node

that receives the quote becones the "owner”™ Broker node for this quote. 20

i n exanpl e shown idkrEhged @n2at fidhel $n BhekesrrRbeash1 iRl Srad:S e 88t Y
Br oker node t hat can . con .ttnet he quote to a d%?l‘. The Broker node w |
create a context oOF “HUDt PSRBT PERVGTEoF T ALEFoReRt FEadi®gue for the

correct tradabl e imsSrunenst TS dafawit shet qudee 1is byl peiek and cimes queue,
the owner Broker mR0@ge WydcehNed Al 8541ieBU&ad %iﬂﬁ%&%ﬁ(@{(ﬁrﬁgé’éﬂn&@e

network by sendi g%e%;ot eAvai [ abl e messages to ot nodes.” In this
exanpl e, Brok®dr ndtfe3b! aRddablfe degbteAvai | abl e 30 message to Broker nodes
2 and 6. As each Broker node receives the nessage, it creates a context

(quote object) ang._s It el [ ueue orger hook).. it notes in the
cont ext which Broﬁglfa ﬁ%gd%dﬁagi&%fl lit‘]?e tgﬁgt%(si a %?cr/igia‘grby PR ng it into
t he queue, the Br FeEPagRftic PRl FaEHiRY EhprAFichetpaveactetd ¢hnasiage on,

usi ng broadcast r aiei AQwdHkeS, 0343960 Rfohh 1BLY 914dte 11 to all
nei ghbors in gt her( %Lklslqs es Th(frrg pre, Broker node,™ 2 Sends it to 1, 3 and
4. Broker node 4 tRenh s:a{:n(% PIF0 PEFORIETM G TRding PERRE Z8FFLVeSal | Broker
nodes know about imnffermptdton, frew aupceter vdwistadbicercthhook cradepndisngly. 5
The broadcast routjisRfed W 83335 ARRY %ﬂet'f]ra%lﬁarfgérﬁaghen starts the
quote submission process. When the Trading Agent receives
the quote information from the trader workstation, it will
15 create and maintain a context for the quote. It will then
send a Quote Submit message to the Broker node that it is
connected to. The Broker node will validate the quote and
accept it if valid. This first Broker node that receivés
the quote becomes the “owner” Broker node for this quote.
20 In example shown in Figure 2 this is Broker node 5. This
is the only Broker node that can commit the guote to a
deal. The Broker node will create a context or *quote
object” and sort it into its queue for the correct

tradable instrument.

25
After the quote is placed into ite queue, the owner Broker
node will then distribute the quote throughout the network
by sending QuoteAvailable messages to other Broker nodes.
In this example, Broker node 5 sends the QuoteAvailable

30 message to Broker nodes 2 and 6. As each Broker node

receives the message, it creates a context {quote object)
and sorts it into its queue (order book). It notes in the
context which Broker node had sent it the message. After
placing it into the queue, the Broker node then sends the

35 QuoteAvailable message on, using broadcast routing rules,



network traffic is handled in an efficient manner and to reduce any “
duplication of nessage flow. 10 The broadcast rules are: 1. The Broker. node

originating dnformation will send it to all of its nei ghpeyigoBoRler nodes.
15 2. A Broker node receiving the information will send it to all of its

nei ghbour Broker nodes except those in the sane clique as the Broker node
that sent the information. 20 3. |If a nessage contains persistent
information, such as a quote, the informa&jhon will be stored with the
identifier of the Broker node from which the information was received. 25

Note that these rul£gieiSignberd NG by BRIGRA. Nrebee, BREBAYQCESAL
contains it. For exanple,, information about a gu(ﬁt% gﬁ%’kb%n ent. L9 one
Broker node in a Pt &58SR0HIEC fessaBR 4indPTEEnBrHer - node I'n a
Mar ket Updat e 30 nmemskge. nddengverat this eist. @ildr Rediegnnedess bpew B§OBot h
Broker nodes, and 50 Lat. aBONCIdAESiARR! drad? bidlusbotdubipn 1 (he

process of providing et ormation to the traders at the trader
terminals. Thfs 35 information is created by the Brokers nodes and sent to
WO 01/ 98960 PCT/ 1Bl 8#44dbact2réhtangrAflieBgardgapbsiddodémurk bthaton to the
traders. This "process js_shown jn. Figure,3. Each. Broke e,.\4 exam ne
its queue of quot EHEF errrar} B osk PART AT & %?gl%e\%ew oé gt?']l){aM %r ket for
each Tradi ng Agentednoanamyt @dplication Tifi wessagw £&o%ui |t specifically for
the trading floor that the agent represents. Views may be different based

on credit or other factors. The exact process for determning a market view
will vary badfd onttelBrefieastaftif§ PR3t rument. The view information is sent
to

1. The Broker node originating information will

" send it to all of its neighbour Broker nodes.

15 2. A Broker node receiving the information will
send it to all of its neighbour Broker nodes
except those in the same clique as the Broker

node that sent the information.

20 3. If a message contains persistent information,
such as a quote, the information will be stored
with the identifier of the Broker ncde from

which the information was received.

25
Note that these rules refer to the information, not the
message that contains it. For example, information about
a quote may be sent to one Broker node in a ProposeDeal
message and to another Broker node in a Marketﬁpdate

30 message. However, the same information is sent to both

Broker nodes, and so that above rules apply.

Price distribution is the process of providing market
information to the traders at the trader terminals. This

35 information is created by the Brokers nodes and sent to



the Trading Agent in a MarketView nessage. Hitting a quote is the basic
process of creating-a deal between two traders. A hit fromone trader is
nmat ched to o ciPsggpot € from another trader. This process bs sy N the
figure 4. The Trading Agent of the trader termnal hitting 'a price shown
on his market view display sends a H tSubmt nessage to the Broker node.
This nessage targets a price, not a specific quote. The Broker node wl|
scan its queue 20 and find the first quote n the 'queue that can be matched
with the hit. The matching rules may vary based on the trading instrunent.

Wien the hit is Wﬁhéhﬁ%dtlﬁgahgﬁﬂggeﬁoxt Bes BrRKE Lo de Ml ldragérs Madli gy 1ts
context for the quote, the anount _matched from "avail able” to

"reserved pendi ngpag%ﬁss 1‘?h? wnw?“’l‘lFlﬁP"é%eam the same anount of the quote to
be matched w th another hit. The Broker node will then send a ProposeDeal

nessage to the Brakep ﬂl%%@rfﬂo%@ Mlc Qxéuﬁl 1¥:§C<§Jeu%doé Qé\oggg Oﬁ rd-ergI \?\A ¥
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01 PCTI | BO1 44 1 ro i S _sSti aval e I n the queue,
SRR ﬁq‘oogl ar B Eg SEENL SFIRTE SRR R: %ﬁﬁw’?l’rﬁﬁe]?e node.

t he Broker node perforns
The anount of t hedpEfgnensdbaiied Ollsﬂrlm:y’ecbrf mher"maprsa.brrhé &x@ctr eser ved

pendi ng deal ". Thsrs’&ém&e%teiimﬁ%gag%a&e&h@i@vﬁ@mh tv%rg, d.%ﬁogﬁf node

from which i received the quote. |In the exanple, Broker 4 sends it
to Broker nolg) BP JEECIAY ds5TiRent - t?f‘éﬁ'r\"&SHdl’fftorE“BthBr 6Re’?e%ﬂ‘é 5. 10 The
routing of a Propolaemealdm@s”wge frolal Bawketan getnedsagoUt i Ng rul es. Target ed
routing is used to deliver
Hitting a quote is the basic process of creating a deal
between two traders. A hit from one trader is matched to a
15 quote from another trader. This process is shown in the
figure 4. The Trading Agent of the trader terminal hitting
a price shown on his market view display sends a HitSubmit
message to the Broker node. This message targets a price,
not a specific quote. The Broker node will scan its queue
20 and find the first quote in the queue that can be matched
with the hit. The matching rules may vary based on the

trading instrument.

When the hit is matched to a quote, the Broker node will
25 modify its context for the quote, moving the amount
matched from “available” to “reserved pending deal”. This
will prevent the same amount of the quote to be matched
with another hit. The Broker node will then send a
ProposeDeal message to the Broker node from which it
30 received the quote. This message will target the specific

quote. In this example, Broker 7 will sent the message to
Broker 4.

As each Broker node receives the ProposeDeal messgage, it

35 checks the quote in its queue. If the amount of the



information to a specific Broker node. Since know edge of specific Broker
nodes is not built into the system the, target is not a specific Broker
node, but i swidweiseker 15 node from whi ch the informti Ohcafib@iiphed. For
exanple, a nessage is not sent to "Broker node 714", but is sent as to
"the Broker node originating quote 42". The target ed rules are: 20 1. A
Broker node originating a nessage about a specific piece of information,
will send the nessage to the Broker node fypmwhich it received the
original information. 25 2. A Broker node receiving a nessage about a
specific piece of iyfi:pdsm Be4n tiBaktill dirshiIadie ﬁfitgér@ie@e vwdd BE6Kdk t he
message to the Brokede (Ji_e from wlcar} L reescé‘el vq__(ijle glfmgllgr lker
information. 30 THe ma%sage Wil PHTHGE PO < He “or 1 gi nal

i nformati on back t@odes Theuamnmmt| nftﬂif@ Elxtamsleé ddaﬂsm gnovedofmcBr oker node 7,
Lo Broker node 5. uedafYubEr {i0U8eschvediuhifly @l . noEL01:28360

PCT/ 1B01/ 01440. 14 \Wen the Broker node fthat originally creat ed the quote
recei ves the PYopofEpeade feddisgeseny tﬁeFlF%tBﬁEk?’hémg%nfémmcM’s 18nd anount
reservation as thezﬁbhﬂredbth)é(e}usteSIImEhetéida&pBE oleskarolede v sehdle iguot e,
it has the authori t e P seDeaI
nessage represent tst}ét’%]e aut cl;o’grgltay ]%}(;%k%gonénoeﬂt thel(tin1 @L? Qﬁd %:OQ

Broker node will tB&Efk¢hmedat% the deal process by sending a Hi tAm)unt
nessage to the Tradi ng Agent that submitted the quote. The deal execution
process is 101(flescl:rhbed L ate

e routlng of a ProposeDeal wessage follows targeted
routing rules. Targeted routing is used to deliver
information to a specific Broker node. Since knowledge of
specific Broker nodes is not built into the system, the
target is not a specific Broker node, but is the Broker

15 node from which the information originated. For example,
a message is not sent to “Broker node 714", but is sent as

to “the Broker node originating quote 42". The targeted

rules are:

20 1. A Broker node originating a message about a
specific pliece of information, will send the
message to the Broker node from which it
received the original information.

25 2. A Broker node receiving a message about a

specific piece of information that it did not
originate, will send the message to the Broker
node from which it received the original
information.
30
The message will thus follow the path of the original
information back to its source. In the example this is
from Broker node 7, to Broker node 5, via Broker nodes 2
and 4 direct.
35



As the deal matching process takes place, it is necessary that the |list of
quot es nai ntai ned at' each Broker node be keep up to date. This is

acconpl i sheddmmsmeh Broker node 15 notifying others whenpdigipli@s @ change
to a quote, as shown in figure S. As each Broker node changes a quote in
its queue, it notifies all neighbor Broker nodes except those in the 20
clique fromwhich it received the change. in the exanpl e above, Broker node
4 received notice of a change in a quote {g4om Broker node 7 in a
ProposeDeal nessage. It notifies Broker node 2 by sending the ProposeDeal
message. Broker mbde tharBstkeronodotthbhy &rigkaalnodesatedrteXquobai s 25 is

done by sending a%éﬁsuggﬁé%°§?§%g§- Itngsga%%seitBr oggcémsngggs a Fol | owi ng

the normal routing ru ormati on abolt Tt &°F St r i but ed
to each Broker nodBefiF (398 Jpunst YRAKVARISR Beokes otbele hnokeiwi Hgnthe

Mar ket Update nessage svdkerpase bimd @nal udiel, 0hPaLg Aol dubndtechbque  from
which it is recei \r/:%d'it %le th t'\g Br keij node_sendi ng a ProposeDeal
nmessage should notoalso €EnFHe ?ka}e%f)ﬁ atee REROFERSY o WefE¥ e Br oker
node. This woul d repuésents ¥E QLISEUEY BECHonBOL/the4dle tbhthepidagat e
nformat i on. bel ngshgosioed And Lo desh ANRUaLe Gl Bo FIBEURIY ce The

0 e

deal execution process itself is not centra ] resent fnvention,
but will now be d&SEMMEea FhrAmopgifiesragrde. thpdiradies despt fd@dhi ng process
is conpleted, assdestitddethalhoves. tthe deal ef¥@Mibhoprdegeess begins. This
process co tes I commts the traders to a deal. The process
is shown in ggurggg&%%n%thés are 10 nmade and deals initiated,
information is made available for traders. This information can be used to

informa trader hbathel ddadlmadtehPR$rbfes tYkEs AAcL! aH BY necessary
that the list of gquotes maintained at each Broker node be
keep up to date. This is accomplished by each Broker node

15 notifying others when it makes a change to a quote, as

shown in figure 5.

As each Broker node changes a quote in its queue, it
notifies all neighbor Broker nodes except those in the

20 clique from which it received the change. In the example
above, Broker node 4 received notice of a change in a
quote from Broker node 7 in a ProposeDeal message. It
notifies Broker node 2 by sending the ProposeDeal message.
Broker node 4 must now notify Broker nodes 1 and 3. This

25 is done by sending a MarketUpdate message to these Broker
nodes.

Following the normal routing rules, the information about
the quote is distributed to each Broker node in the

30 network. Any Broker node receiving the MarketUpdate
message will pass it to all neighbors not in the cligque
from which it is received. Note that a Broker node sending
a ProposeDeal message should not also send a MarketUpdate

message to the same Broker node, This would result in



application can decide if the trader should be infornmed. |In any case, the
information is available. 15 The Taker's Trading Agent will be notified as -
soon as the wiglibsedh Match is nmade and the ProposeDeal nesgafoieiadent -
This agent can notify the traders workstation at this tine. This pending
deal information may change as the 20 matching process conti nues. The maker
workstation is notified of the pending deal when the nmaker's Tradi ng

Agent checks credit and sends the Deal Statuglaker nessage. The deal
execution process begins when the nmaker's Trading 25 Agent receives a

Hi t Atount message fdﬁ?ITidaTt& ﬁiwtmdeemg‘,r KleGe (MRS a8€@ thaf a64F abentAgent
that a match was %f g‘f”ﬁl ts quotes. The nessage identifies the

guote as well n?ﬁ %rﬁ? &

€ 'hit, counterparty and the identity of
the hit. The Agent wil | check with the trader 30.workstation to make sure

that the quote is ghildea12¥Rlh@bbE- prU&@ssAQ%Elf‘h' 'né@r&inérﬂ tt%”?h@tV\S

nessage to t wor kst ati on. The workstation w |

th
Hi t Amount ACK messa§Eeeits FRVFRtASE (v V(H']ké?f"é{tli’%ﬁels%r’ﬁefil F°rvvor ki ng and
that the trader di donpletienésy.r upén tthe qedl eatding]HEBEE PCldohBDdidil440 16

Al Lhis point, the Lt AgRL6aD BByl 0NGR! aldil BLLURlohocdSa! peckllg. T adi g

Agent wil | next chédk aval e cre e counterparty. The
credit check may aITPb%vHIﬁéessd@aF‘Plﬁt@d’u‘ébe tdeal ARSuAPTitst RBe deare®t @i sal | ow

the deal. The Ageatqasdi.!l Tﬁ@@ioe@&uqe bhamayal Fihke €r editmdnehbBeareanount
needed for thxre0 deal Thlgé\ uctl N aviafoablte credit nay af{;l‘fct future
deal s. The naker's Tr a%llaﬁlg et i Ief1 AW RSP thE2PeKaY Yol %di ng:
Agent of the deal fgr tsv@dermgTal@enaifsmatEMRm beeusert) ot enicv-‘st 8r oker node.

The nmessage is taegeifdehd: tha-drant bbYaidly. t A8 Biten tR8ding

application can decide if the trader should be informed.
In any case, the information is available.

15
The Taker’'s Trading Agent will be notified as soon as the
initial match is made and the ProposeDeal message is sent.
This agent can notify the traders workstation at this
time. This pending deal information may change as the

20 matching process continues. The maker workstation is
notified of the pending deal when the maker’s Trading

Agent checks credit and sends the DealStatusMaker message.

The deal execution process begins when the makex’s Trading
25 Agent receives a HitAmount message from its Broker node.
This message informe the Agent that a match was made for
one of its quotes. The message identifies the quote as
well as the amount of the hit, counterparty and the
identity of the hit. The Agent will check with the trader
30 workstation to make sure that the quote is still
available. The Agent will send a HitAmountWS wessage to
the workstation. The workstation will reply with a
HitAmountACK message to show that the workstation is still
working and that the trader did not interrupt the quote.



networ k Broker nodes will route the nmessage to the owner Broker node of
the hit, and that Broker node will .del.iver 15 it to the taker's Agent. Once
thi s nmessaggobpessgnt. the naker's Agent knows that a deglerfiBymiaye been
done, but the deal is in doubt pending a reply. The taker's Tradi ng Agent
conpl etes the deal execution process. This part of the process takes place
when the Agent receives the 20 Deal St at usMaker nessage fromthe maker. If

t he message shows a valid deal, the procegs continues. The taker's Tradi ng
Agent will next check for available <credit with the counterparty in a

simlar manner asathghis?2poirtkekhe iR der edlint n6 NeRlgePBntRIrk-apt tthe deal ,
reduce the anount ,of. the deal or disallow the deal. The Agent will then
reduce the avail aSFe credit by the amobunt needed for the deal. This
reduction in available credit may affect future deals. The taker's Trading

Agent will now | ogpd hﬁaﬁ@n@%@n&%iﬂﬁn@ké K—.—heéﬁ ﬁ%oavéﬁléﬂlé &fda@emation is
commtted to persistent storage, the done, Any checks on the deal

status will row sHoW £56i ﬁ‘ﬂF’r‘?&rﬁ%’éﬁy th% C'&“&@ﬁ‘f heck mﬁ’YO\ﬁlﬁB‘t’ltﬁ’? the trader,
print a deal tickdeahnaepedd ahe atyuntodbheathepdedl d;eadilem:lacesﬂieﬂgeam

this'point, the d ' 5 n t e lgkrhq cAS soon as
the deal WO 01/ 988@% 1}9%?}3 ‘ﬁ%%lgrllgﬁomtd?g r""Ii’lléd(%‘rr]ei(:a!ﬁ ta e\e’ F'LFr adi ng Agent
will notify the nakemt ppedeshdprgthe Bealt StTétlEsWéFl%sP@ag'éaﬂ@bP-Fs Br oker
noge Thi s rressagﬁedﬁ hla?gﬁf@dttflglﬁuli}@ EYCTRE Ghatkk | ?&aﬁ@z\ﬁ @dent 0 the
maker's Agen 5 The Deal st at usT, rress e.contains n mati on
about the dei ant’:lfjf AeY et Bre™ g 458 ad]erég ége?%ef &%té flT%Pfs
information i s useending h@#?éﬁmtiksbﬁkekenessnadé@ ahe BrpikeTrrefiengThgent . As

the Deal St at usTakgesddyd eS8 S@geta AHERE {daheigh Jdehendnakermpodes, each
routing network Broker nodes will route the message to the owner

Broker node of the hit, and that Broker node will deliver

15 it to the taker's Agent. Once this message is gent, the
maker’s Agent knows that a deal may have been done, but
the deal is in doubt pending a xreply.The taker’s Trading
Agent completes the deal execution process. This part of
the process takes place when the Agent receives the

20 DealStatusMaker message from the maker. If the message
shows a valid deal, the process continues.
The taker’s Trading Agent will next check for available
credit with the counterparty in a similar wmanner as the

25 maker. The credit check may allow the deal, reduce the
amount of the deal or disallow the deal. The Agent will
then reduce the available credit by the amount needed for
the deal. This reduction in available credit may affect
future deals. The taker'’s Trading Agent will now log the

30 deal to its disk. As soon as the information is committed
to persistent storage, the deal is done. Any checks on the
deal gtatus will now show a binding deal. The agent will
now notify the trader, print a deal ticket and perform any
other post deal processing. At this point, the deal is

35 done but the maker doesn’t know yet. As socon as the deal



Broker node will use the information to update its quote context. The
amount of the deal is noved from"reserved” to "conplete". The portion not’
done.is novegyd g1@Rdgnr €served” to "available" if the quote pEBhimdihaoacti ve.-
It 15 will then notify other Broker nodes of the changes and of the deal
by sendi ng a Market Update nmessage to all other Broker nodes using network
routing rules. Wien the Deal St atusTaker nessage gets to the owner Broker

20 node of the quote, it will send it to they Trading Agent. The Agent wil|l
record the deal to disk. At this point the deal is no longer in doubt. The
Agent will notify tisedong,adbe, takerns Tratink dgeandvijdr iorifiyabhe obker

processing that | g1 8GhHik %Cej Mt&fﬁ@?ﬁ& 'u!%é&é 3t §t§r%)éoﬁ<%g‘ﬂb&§ 25

addi ti onal |nforrrat|on to exchan exa of this is
the settlement instiPiBtTHFageO}s EByegegoigo Ii'v’h}% q"l‘l‘ﬁes af‘?ﬁ'édéf ¢ Feskehtion i s
sent in a Deall nf @onelié aakeessagent After the deal is processed, the
Agents can deveglop this information. The deal I nformati on 30 nessage i s sent
to the Broker hode. The network Broker nodes will then route the nessage
to the ot her Agent ThRcPenlSthbusTaker rmassone iopnpprinre fingl dafeomatired by t he

instrument. A deal ai.bSutE hﬂﬁ: aeéfpl ghadchederdid @hL 98B0 EXabighBOdd @4440 18
Ij1Lil 1T CLAIMS C L uter tradin em for radln fungi bl e
i nstrunents, conpr |q§f’ﬁ‘§ I%‘ls %thg%ﬁﬁﬁ’rﬂncé’?l g’ ]ﬂ% REYR- d]?rs‘i]ﬁ"‘?buti ng

el ectroni c messagesipdes andl thallxegind Agedter Asnphst DdelbizdsisTamyected to
the, comunicagi ongeREINOnK £AGRG PhrABACHA BROke:ChBELE 0RLEN YcdBindrESSages;

and 10 - a plurality of roker nodes connected to the comrunl cations
net work, each Br Okgiro]ﬁ%éxode will use the information to update its quote

context. The amount of the deal is moved from “reserved”
to “complete”. The portion not done.is moved from
“reserved” to “available” if the quote is still active. It
15 will then notify other Broker nodes of the changes and of
the deal by sending a MarketUpdate message to all other

Broker nodes using network routing rules.

When the DealStatusTaker message gets to the owner Broker

20 node of the quote, it will send it to the Trading Agent.
The Agent will record the deal to disk. At this point the
deal is no longer in doubt. The Agent will notify the
trader, print a ticket and perform any other processing
that is required. Some trading instruments may require

25 additional information to be exchanged for a deal. An
example of this is the settlement instructions for EBS
spot F/X. This type of information is sent in a
DealInformation message. After the deal is processed, the
Agents can develop this information. The deallInformation

30 message is sent to the Broker node. The network Broker
nodes will then route the message to the other Agent where
the information is processed as required by the

instrument. A deal is thus completed.

35



arranged to performa broking function including matching orders and
providing market views to trader term nals each Broker node 15 conpri sing:

- a-store Qg 9{( §&15 avail able for trading in the systemMpcerRR@ifof Or
deriving a nar view fromthe store of orders; 20 - means for providing

the market viewto at |least one of the pl urallty of trader termnals; and
- amatching facility for matching conpatible orders-submtted by the

plurality of order input devices. 25 2. Asconputer
according to claim1, wherein the store of orders H‘{ “ﬂ @ﬂu“lntted
to the trading s%‘t’éﬁﬁfrom order input devices via e modes

3. A conputer trading system accordi ng to claim1l or 2, V\/nerel n each

Br oker node further copprises nean sen rders er Broker
nodes connected tb-the® CORRL 55?‘?’6}% SYEL D ﬁrg%dﬂﬁg’%ﬁ’gbg / | BOL/ 01440

19 111 I 1T 2TV | indtcuéntsl, Guprd¥esng: A conputer trading system
according tosclaimil, 2 or 4 %omam Sk odd e lREANIEBY digehhbitingn each Broker

node conprises neans for anal g3|n the store of orders to b57select an
order matching an order. 5.8L&CE¥RRIGt BES%39887 ng syst em according to any
preceding claim wherein eaghusdildey bfpitdedeiipte d&viagsochniceded \tict h one

broker node, and the means for QLo dLNG.A ndfdTh Keln HoELEQTBELRPS MeaNS

for sending price
electronic order messages; and

10 - a plurality of Broker nodes comnected to the
communications network, each Broker node
arranged to perform a broking function
including matching orders and providing market
views to trader terminals each Broker node

15 comprising:

- a store of orders available for trading in the
systen;

- means for deriving a market view from the store
of orders;

20 - means for providing the market view to at least
one of the plurality of trader terminals; and

- a matching facility for matching compatible
orders submitted by the plurality of ordexr

input devices.

25
2. A computer trading system according to claim 1,
wherein the store of orders holds orders submitted to
the trading system from order input devices via other
Broker nodes.
30

3. A computer trading system according to claim 1 or 2,
wherein each Broker node further comprises means for
sending orders to other Broker nodes connected to the

communications network.



information to each trader termnal derived only from orders in the store
of orders provided by other order input devices with which each said
trader term ghmsg‘q'n deal . 15 6. A:conputer trading systeprafaphfudg to any
preceding c wher ei n each Broker node further conprising neans f

noti fying ot her Broker nodes of the existence of conpatible orders.

A conputer trading systemfor trading financial i nstruﬂﬂﬂﬂﬂﬂlﬂl”lﬂ!ﬂmL
plurality of Broker nodes each perform ng asbroking

conprising a distributed 25 network; and a plurality of order i'nput devices
connected to the distributed netvvork wherein each of the Broker nodes
?Oﬁp(rji ses: a Storeqk of of dek %&!atimhg §1£Htehl’9&5diﬁ1h§l t'bhelaﬂy&'f, emox30 neans
or deriving a market vre rgmihe storge ; vi di ng
the market view to at IPea¥PeTg R “F%‘éﬂ’pfﬁr?a? Ol{lq‘yo'fn teﬁeﬁr!ércf kg&r %%%t

devi ces; and WO 01/ 9896G®mpiideb] hdari] £% ddalybing Ithf-‘ ftoreQaf RCRRBOIYD1440 C
LMS 20 a tching fagi Yanl Maldebl € quotes and orders
submitted byn?he pl urafs%tl%%fa o?%%%@?nﬁgt%ﬂlgggvr cesép 5 8. A conputer trading
system according to claim7, wherein each Broker node conprises neans for
generating a nessage nagt icf;m;_bmrotﬂeﬁnar@}@:remnmﬁm tohennatrecedingd t he

existence of an order lig?mf t %ereJYn e%gﬁ gd%ge{n&&dgevn.ce is asgsociated

with one Broker node, and the means for providing a

10 market view comprises means for sending price
information to each trader terminal deriwved only from
orders in the store of orders provided by other order
input devices with which each said trader terminal
can deal.

15

6. A computer trading system according to any preceding
claim, wherein éach Broker node further couprising
means for notifying other Broker nodes of the
existence of compatible orders.

20

7. A computer trading system for trading financial
instruments comprising:

a plurality of Broker nodes each performing a broking
function and together comprising a distributed

25 network; and a plurality of order input devices
connected to the distributed network, wherein each of
the Broker nodes comprises:

a gtore of orders available for trading in the
system;

30 means for deriving a market view from the store of
oxrders;
meang for providing the market view to at least one

of the plurality of the order imput devices; and



10 .9. A conputer trading systemaccordingto clains 7 or 8, wherein each

Broker node conprises neans f m | |'“lent ifier which identifies
each Broker womaseh r om whi ch E“]ym ﬁﬂ"ﬁi“ﬂ“ ng the exi s@pmgidiaPf each
order was received. 10. A conpatef ttadindg systemaccording to clains 7, 8
or 9, wherein the nmeans for providing the market viewto at |east one of
the pluratity of trader 20 termnals conprises neans for deriving deal able
prices fromthe orders in the store of (ﬁrdg)rsl blll A conputerdt{adl ng |
system according to claim10, wherein the deal able prices are determ ne
f)r/omthe 25 sugset ofad‘?a&é’?‘én%&aFééﬁta’néPﬁdnﬁtGhi‘?%d@F‘Eaﬁrt% TNPESh credit
i's available on a bil atst @irdeesissbmidtedAbe tHel bRlrdUiagi 6 et efhpagcor di ng
to any preceding claig,grein the store of orders 30 available for
trading is nodified at each broker node in accordance with nmatches
performed by the matching facility. _

5 8. A computer trading system according to claim 7,

wherein each Broker node comprises means for
generating a message notifying other Broker nodes in
the network of the existence of an order submitted by
one Broker node.
10

9. A computer trading system according to claims 7 or
8, wherein each Broker node comprises means for
storing an identifier which identifies each Broker
node from which a message notifying the existence

15 of each order was received.

10. A computer trading system according to claims 7, 8
or 9, wherein the means for providing the market
view to at least one of the plurality of trader

20 terminals comprises means for deriving dealable

prices from the orders in the store of orders.

11. A computer trading system according to claim 10,
wherein the dealable prices are determined from the
25 subset of orders corresponding to traders with

which credit is available on a bilateral basis.

12. A computer trading system according to any
preceding claim, wherein the store of orders
30 available for trading is modified at each broker
node in accordance with matches performed by the
matching facility.



