WO 01/98968 PCT/1B01101627 1 ARCH TECTURE FOR ANONYMOUS TRADI NG SYSTEM
TECHNI CAL FIELD 5 The present invention relates to a conputer trading 7(
system forW@pEsPE@i ng an el ectronic broking service for tecadadiloas27i t ens

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 ching of bids, offers, buy and sell ofders. 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- SrairirE¢A@RRMIFOR hanalivob® ImannNa wysarired 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 (TESHVHEL FEEFunents available for trade, credit

I nformati on and bids and offers which have been submtted, by term nals
connected to_. the_host via a conputer _network. The host conputer uses

i nformation Tn i FOSCRARSSHE tRMeRhiSR Fedaket &P Bi CRIPRAET 1radirgyshf@ buy and
sel | orders basedoenprmtialnhg Gt elé@ironic Widkling Nedrivilee afgzOUPiBIbIRAr t Y

credit limt. Th r dit.limts.are set_at. each trading
floor, and are S?L(t):(rég%r%lt%kt%% %og érgoer:rcﬁﬁ?ﬁeﬁ a\%\‘/ﬁi%hna?ﬁ:é?\f Jfﬁg’é%t‘fefﬁfi shes a
gross counter paldepexzlddi-t I wartiorlazacthedoseniionpuelateds townt er-parties.

The gross coug_ttercogﬁiﬂéﬁs t?&&id:itgt sirétt'éni thiﬁirlgh% Hixék‘a!ﬁ %@%&gdﬁ] the g
renai ni ng credi roma firs r 0 a second pariy,. an e secon
party to ti](g fi F§P“’F}}fﬂ~ﬁy?°nﬁ?§t€§ﬁ%asnﬁ% 8‘?’%@?(‘?’1’%1%%‘@5"“%%nnect ed to the
host conput er nmamatehingantl Whidsp| affexsl ybwy and sell orders.

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
disclose an automated matching system 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 comnected 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
possiblé pair of counter-parties. The gross countexr 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 waintain and display only a



WO Q1198968 PCT/ 1 BOL101627 2 restricted subset of the information

avai l abl e at the host conputer, such as best bids and offers. A problem
was identifiveolowdspds this systemin that the host 5 conpwcemsanmhg7used the
credit information to check that a deal could proceed after a potenti al
mat ch had been ‘'identified. A trader thus could not know whether he had
credit with a potential counter party prior to attenpting to trade. This
problemwas identified and a solution 10qprovided in the system di scl osed
in US-A-5,375,055. In the systemdisclosed in US-A-5, 375,055 a credit
matrix is deri ve%eeeﬁllaiearadas@t &F RhyrBlfokyatlon’ £8ii08Ble RdESke Gbst a

di stributed network th e n nod di stributing market
information to a s"é’f“p’\é\q‘eﬁ'rﬁ %g"?'s%ﬁja? ?]/ﬁ% "Eh" t he regional node is
connected via an access node. The regional node is known as a Market

Di stributor and proyl. afenﬁgéé qlagstﬂlegew of eﬂmtsygm Qntﬂf‘at thadRLe

term nal s connect ed Vi € access no nown as Mar ket Access Node.
The actual mafchi rAymBRtes @8ly apEpd e cb%@itah’%fcgé‘F‘Fl%ﬁﬁa‘mfé’kl that Bvi ded by
separate nodes knquai @&xmrﬁ}dcreaacuﬁervze poayst RpPhasihahed Heeabl ens with

both the first, host m_an ond striputed syste cussed
above. In parti cu’ldﬁ‘F1 ?ﬁtﬁ ‘g?regfcl & u?‘?iaﬂot P“E %1} t{r%gaa% system
shoul d be capabl e qrfedhiarvd.lthng pobesiEigd ¢¢1mNerrp89:tygﬂJUMI t@mttpmﬂmst in

whi ch traders may Qe pdi f&ﬂsepkobﬁwama&ﬁuﬂe&%ahas,iolw&em messages
bet ween trader 30 term nal s nus ravel unnecessari Iar%e di stances to

reach the siABl e, BFE¥LIRDABERS Syﬁ“['ﬂ“’sd%%dﬁé?@l%Pﬁﬁ% £ 95%Case because

deals may often fail because traders attenpt to "hit" displayed prices
which are derived f(r Qﬂ?a“s ;:em digclosed in US-A-5,375,055 a credit matrix
is derived and stored at a plurality of regional ncdes of
a distributed network, with each regional node
15 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
trader terminals connected via the access node known as a
20 Market Access Node. The actual matching of bids, offers,
buy and sell commands is provided by separate nodes known

as Arbitrators.

We have appreciated problems with both the first, host

25 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
continents& In the host system, messages between trader

30 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
submitted by traders with which they have no credit. In

35 the second, distributed system the burden of message



submtted by traders with which they have no credit. In 35 the second,
distributed systemthe burden of nessage WO 01/98968 PCTI | BOl/ 01627 3
traffic i VO UMFBd by pre-screening prices for credit PBESHRGUIIRTitYy.
However, nessages nust still flow. between Arbitrator nodes and Market
Distributor nodes so that the trader's view of an avail able market and the
actual market 5 available for matching are synchronised. in view of the
time taken for nessages to pass througlBthe system we have appreciated
that it .is desirable to nove towards a nore fully distributed systemin
whi ch mat chi ng rF@afbles igoredugre Wy ase-saregniéediprabes doat foedigr at one of a
smal | nunber of ceapdtidi1ierat HoRsver, mesabed wWist! bt Pl @dow DetlEB) MESSage
fl ow t hough the_network becones ery. ig})ort nt and jt is essential to
elimnate redund&RtE"3PEI19ES 3 Ka PLFEF TR aPPIEsapRr8dtalt®® t he need
for a ;:..:str¢caadleriedviessdgen fdvadlabilea mdiledt nbdt gtk aysbaimmaricetf ARY OF
THE | NVENTI 2 b i tjqn provi des a conputer
tradi ng sysstgglm ?XL%?I%? %%%gng%%gs ﬁgél';%g‘e:s %ggﬁé anot her in accordance
with a set of rules to avoeid duplication of information flow 25 In

particular, themg vfewlobl € @efle kAP hebdatflisNfo pusst Edueh thading
fungi ble instrunents, copprising: .a 0 nl,ca,tlan n%gﬁgrkfor transmtting
deal related i AYOrTREoRA YR S0R ecslaES‘grp i hly ‘FedFt etP M¥8r mati on; 30
a plurality of ¢pderds apuérelduilesiiebnileteddsitarehin which matching
10 does not take place at a central location or at one of a

small number of central locations. In such a distributed
system message flow though the néetwork becomes very
important and it is essential to eliminate redundant
traffic.
15
- We have particularly appreciated the néed for a

.z.8treamlined message flow in a distributed system.

- SUMMARY OF THE INVEﬁTION

20
In a broad aspect, the invention provides a computer
trading system in which nodes pass messages to one another
in accordance with a set of rules to avoid duplication of
information f£low.

25
In particular, there is a provided a computer trading
system for trading fungible instruments, comprising: a
communication network for transmitting deal related
information messages comprising deal related information;

30 a plurality of order input devices connected to the
network for generating price quotation messages comprising
orders; and a plurality of nodes conmected to the network
in a distributed arrangement and arranged to distribute
deal information messages throughout the network, message

35 distribution between nodes being via canonical paths



network for generating price quotation nessages conprising orders; and a
pIurallty of nodes connected to the network 1in a distributed arrangenent
and arrangedvoolaeast ri bute deal information nessages thrremgh@mte2r he

net wor k, nessage 35 distribution between nodes being via canoni cal paths WO
01198968 PCT/1B01101627 4 between nodes, where a canonical path is the
optimal route between a pair of nodes and wherein: i. A canonical path

bet ween two gi ven nodes is conmutative; ig _ Wiere a canonical path between
two gi ven nodes includes one or 5 nore further nodes, the canonical path
bet ween t he furthefetwwdasdem,dvms:ﬁél aobatdid cgl \pathnixledei spttimel samkeas t he

sub- path betvveen egnve 320%% angd t d%fwﬂgjtrmr qu@c%_ﬂg&gwa& %, part of

t he canoni cal path TWeénPite gi ven no and e can |caI pat h
bet ween each node @mwem Swpfgived pafdesnps compeiatdvablit- Wherenades are

arranged as a pl ur@hbh¥cal patl betRSen W@rgqlvan%ae CixcdUBe& QBRI bSES a
plurality of _logical Ig{ connect ed nodes, each naode in_ a ¢l Itl%ﬁe 15

bei ng connect®d t &Af| FHEREF Brd88s G ??fém&F?]thé‘t RESHRG™ MFo H P Ghes are
connected by a si ﬁg;ldes paidheasthefethe gheen pbdesaliist yhofsanedes theramba cl i que

tree. The use of %L'%#%egﬂ%%ep§3yénd§§d§%ngl%agar{}f‘e@’\ﬂ&&e %?3 aS0l Ution

whi ch agrees with™t ree condrtions relat to canoni cal paths between
nodes. A given no&@%wat@é %3 thpmng#&)@athﬁ@twerqm gifengnedafgl e pat h

connects two cli Gwasii25ThE fpbabial pagd eEwddie eAONI@RAar srdidkeres Whi ch
performthe 6unct| ons of order matching, deal execution and price

di stributionlVBR Bf BEXFR PTI ON OF THE DRAW NGS

Preferably, the nodes are arranged as a plurality of
cliques, wherein each clique comprises a plurality of
logically connected nodes, with each node in a clique

15 being connected to all other nodes in the clique and any
two cliques are connected by a single path, whereby the
plurality of nodes form a cligue tree.

The use of a clique tree provides an elegant network

20 solution which agrees with the three conditions relating
to canonical paths between nodes. A given node may be in
two neighbouring cliques but a single path connects two

cliques.

25 Preferably each of the nodes are brokers which perform the
functions of order matching, deal execution and price

distribution.

BRIEF DESCRIPTION OF THE DRAWINGS

30
An embodiment of the invention will now be described, by
way of example only, and with reference to the

accompanying figures in which:



30 An enbodi nent of the invention will now be described, by way of exanple
only, and with reference to the acconpanying figures in which: WO 01/98968
PCT/ | BO1/ Q@896 Fi gure 1: is an overview of a tradi ngPEY/BOEM62Enbodyi ng
the invention; Figure 2: shows the flow of nessages when a new 5 quote is
submtted in the system Figure 3: depicts the production of a market view
to traders; 10 Figure 4: shows the flow of nessages when a trader submts
a buy or sell order; Figure 5. shows the flow of nessages to update broker
nodes. following a buy or sell .15 order; Figure 6: shows the deal
execution process; Pigwel?: ishanoverEiew qfetderadiisgravsteon with 20
broadcast towards root conpl exndBapaRethRétiehtiay)d Figure 8: shows the
targeted distribution with broadcast fromroot conplex nmessage 25
pattern. DESCRI PTI ON OF A PREFERRED EMBODI MENT The purpose of the enbodying
systemis to all ow t Fagleres 2t 0 shd@s eiltec flgu eifesesaagesrwmnsawiewch are t hen

mat ched witdhin the system T[;{uo@%};sg%gtg,ﬁ&yﬁﬁeﬁ q&gl %%Jt%?nr;n for trading at

| east the follow ng instrunen an rwards and al so FX
Forwards, CFDs, short-dated governnent and/or central bank paper,

comercial bills, WOrMB&S3PCHebBeld @h62¢roduction of a market view to

traders;

10 Figure 4: shows the flow of messages when a trader
submits a buy or sell oxrder;

Figure 5: showe the flow of wmessages to update
broker nodes following a buy or sell

15 . order;
Figure 6: - shows the deal execution process;

Figure 7: shows the targeted distribution with
20 _ broadcast towards root complex message

pattern; and

Figure 8: shows the targeted distribution with
broadcast from root complex message

25 pattern.

DESCRIPTION OF A PREFERRED EMBODIMENT

The purpose of the embodying system is to allow traders to

30 enter quotes and orders which are then matched within the
system. The system provides a platform for trading at
least the following instruments: FX Spot, FRA, and
Porwards and also FX Forwards, CFDs, short-dated

‘government and/or central bank paper, commercial bills,




6 CDs, infer-bank deposits, conmercial paper, repos, interest-rate
futures, swaps, options and a mscellany of tailor-nmade variants on these
basi ¢ produswao/9Bddse are all referred to as financial PEEABUAENRTS. 5
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 submtted by a trader to "nake a market" and is 10
distributed to other traders as part of @ market view. Quotes are thus
orders visible to other traders. A hit is ™ a buy or sell order submtted by
a trader w shing tos, Gheatdaakdesdostts | hembaziial afaparpriepesdi spl ayed on his

15 market view deriived from one_or nore _quotes. Hi re ich are
invisible to ot hetm{;?rae(f&r"?rger%gt%%ﬁﬁu?véalp%'t?Pg-'g'Fﬁg %‘?sge&nﬁsggi EI éu?}éml
conpri ses a pl uratkijomfuade radiatsagerithesebasdchprasiiabet edhese are| east one

of a plurality of;broll, 0048Sad ZinkAci! faddedgent is the 20 means by
which the trader termnals access the trading system and is one

enbodi ment of an or der i nput device. In the enbodying system each node is
a Broker node haviggde®ekt airadbunGdrindidlls tybades qtoteadahdittdts widebver, it is
25 noted for the avoidance of .doult that the ,.ne l,.have the
functionality of BFSKz eJmn%"’c‘isesse.d l(3C°ore'_’l"‘?}rlt)rol(;‘aE ar‘?gg'ggffctgluﬁg ﬂ%%%elégloﬁggsage

di stribution nodeshrdughdet ther aistEms (hauobhdviny sl obecffsrketdgri ons or

other 30 conput efy,i,e{yfeAaly o€ LPLIARUES hlaRe SUIRAVketUGRESIAND Or ders _
(usual l'y thr ‘ﬁgh use of a specialised k% ggwnd to I spl ay mar ket view
| &

data, includithg peteeridnged hourtheriapd ?F FaMRTsat YHEr unents to

be traded. Traders are typically grouped as part of a financial

Quotes are thus orders visible to other traders. A hit is
a buy or sell order submitted by a trader wishing to
create a deal on the basigs of a price displayed on his

15 market view derived from one or more guotes. Hits are
orders which are invigible to other traders. The computer
trading system of Figure 1 comprises a plurality of
trading agents 10 each connected to at least one of a
plurality of broker nodes 12. Each trading agent is the

20 means by which the trader terminals access the tfading

system, and is one embodiment of an order input device.

In the embodying system, each node is a Broker node having
certain functionality described later. However, it is

25 noted for the avoidance of doubt that the nodes need not
all have the functiomality of Broker nodes. One or more

nodes could act as message distribution nodes.

Trader terminals (not shown) may be workstations oxr other
30 computer terminalg configured to submit quotes and orders
{usually through use of a specialised key pad) and to
digplay market view data, including price and amount
available, for financial instruments to be traded.
Traders are typically grouped as part of a financial

35 institution, such as a bank, which arranges traders as



35 institution, such as a bank, which arranges traders as WO 01/ 98968
-PCT/ 1 BO1/ 01627 7 part of a trading floor. A trading floor is a group of
traders uw@e/9%96smon control of a trading floor adni niPSTABRIENG62Tho

al locates credit lines for the trading floor against other trading floors.
The market view for a 5 trader, or group of traders, is the market
information (price, volune, etc.) That the traders can see that reflect
the market. The market views are preferlably pre- screened for credit
conpatibility. 10 The enbodying systemis preferably an anonynmous trading
system i n whi chPefe afapkeradipgvilosrod e &dading Hdopr gisepsarawpnpti se price

and anmount i nf OEPRdd:@Nuibd: @BimdrleBht LI B atﬂ]:%diﬁk_!;ll’ﬂ%ogf the price," The .
prices. displaye

far avallal t he. amount s avai |l abl e
at 15 those pr thé 1shFat et fge %]gfgﬁﬁ?%scrﬁmbr}é‘nﬁ m@hﬁtﬁagéng Only the
quotes of parti éSocs:atalgsigmmgathae ading ridenrs cr Ste tmapdket eviewy &oe 4 ncl uded
| n the agoreoal erpidie or UrthlbaYe dralbfs MGk Ele YhEKE: ALE gﬁ;ﬁnhy the broker

nodes thus dif fromone tradin oor to anot g on 20 the
credit all ocat i dﬁrl"me"??“é{?ﬁ'n@t%l eg'f‘aﬁd'd’@ ‘p‘F‘%ﬂﬂr&ega%éreﬁl Bt to a specific
trading fl oor Okegrautpthé tﬁarraéers Thahmﬂ:eﬁewewseare detideab13r g¥édi Nng access
to the network for eahtrad ﬁ t|on conpl eting deal s,

produci ng deal Frevet™ crﬁal ntc§m 7 é’ ¥or| cal deali ng information for
traders. Each trading agent node nust connect to at | east one broker node
to access fge t&%'%o@%ﬁge%seeﬂrlguﬁrégerahifdﬁ’ ah&fyHola! Srdditlg connects to

a trading agent 10 to 0 acCess the system™ The clique tree_déscribed is
one enbodi ment 5ys1éprtbéﬁe'fr%ch the market “views produced by the brokers

comprise price and amount information without identifying

the source of the price. The prices displayed for
available bids and offers and the amounts available at
15 those prices, are thus aggregates of one or more gquotes.

. 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

. thus differ from one trading floor to another depending on

20 . the credit allocation.

The trading agent node provides services to a specific
trading floor or group of traders. These services include
providing access to the network for each trading work

25 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
trader terminals thus connects to a trading agent 10 to

30 access the system.

The cligue tree described is one embodiment of a general
principle which may be derived for designing a multi-

broker trading system.
35



principle,which may be derived for designing a nulti- broker trading
system 35 w p WO 01198968 PCT/I1BOL/ 01627 8 Starting froma set of

br oki ng nodespoipseés sone | i nks established between sone rfraBiweng27it can be
seen that there is a graph, with the broking nodes being the vertices and
the |links being the edges of the graph. The 5 graph is assuned to be
connected, i.e. there should be a path between each pair of nodes. The
graph has an additional structure called gcanonical paths". Mre exactly,
for each pair of nodes A and B, one 10 path between A and B is chosen and
call ed a "canoni caltapeidy fr&nca@eﬁicsmhor@autdg Abdesh ewiles etbndadnks
representing presu est wa 0 nd SS The sage fl ow
patterns to be descrg%i%s eﬁ% ss us%fc%glnohr%aFaQ%%gee% oﬁfg%ute
nessages. 15 The caewni bl paemis m:ivln the rbnoidpg rnede$ dedngitdfey t he

follow ng conditi QR$ti€&Y ahl i 1ind¥being théHddes &H1€ne hCajnddat h
between 20 apd An, then (A , A2, k) is the canoni ca path between An

and A . (b) I? (Agraph iggassumed {9 hes coprectsfoni-Cal tSTEnSEBAeEh 20 and C,
then its subpaths gafh betweeB)easthdpdd; of.node€) are 25 the canonical paths
between (A and B) and (B and C) respectively. (c) The canonical path

bet ween each node and itself is enpty. (This rule together with (b)

guar ant ees t hat a Th@0grapiohhean pdditional mbructmearal Jedopegnonical

paths". More exactly, for each pair of nodes A and B, one
10 path between A and B is chosen and called a "canonical
path". A canonical path may be described as representing
presumably the best way to send mesgsages. The message flow
patterns to be described will always use canonical paths
to route umessages.
15
The canonical paths are then required to satisfy the

following conditions:
{a) If (A, B,, .., A)) is the canonical path between A,
20 and A,, then (A, .., B;, A,) is the canonical path

between A, and A,.

(by If {a, .., B, ., C) is the canonical path between A

and C, then its subpaths (A, .., B) and (B, .., C) are
25 the canonical paths between {A and B) and (B and C)
respectively.

{¢) The canonical path between each node and itself is
empty. (This rule together with (b) guarantees that a

30 canonical path can not contain loops).

Alternatively, canonical paths could be defined by

defining first some metric on the links {e.g. link

latency), and then define a canonical path as a path with
35 minimal sum of links' metric values {(in the example with



Al ternatively, canonical paths could be defined by defining first, some.
nmetric on the links (e.g. link Ilatency), and then define a canonical path
as a pathWRMWSYES inimal sumof links' netric val ues (PEI/BIEIENanpl e with
WD 01/98968 PCT/ 1801/01627 9 latency, it would be a path with m ni mal

total latency). Sone-care should be taken when there are several paths
with the sane mnimal netric value: one nust still choose, and this choice
nmust be made consistently for all paths?so 5 that conditions (a) and (b)
are satisfied. The follow ng discussion is not based on any particular way
of defining candffessy patheculd be 2 pabkiwiténrinigal geehadelatencyd hey are

defined, and thabmtheres shisley babiken lihdie Bhia ade CoRli-RL Ol nEa) » (b) and

(c). If nodes A a &é’?ﬁare connect.ed g¥,a | ink, but this [ink is not the

canoni cal path B’é‘g REBn B h SR CEHT T3Pk Onfi TRttt sog8d to send

nmessages, as thendatluis chbide mpat s ande alonaystemsiynie bl hathbesdest way

to send msag%atTmtg+nsdqg§ g}glt ggkaqr SFQlees tgghave links that are not
coué e de (f ?

canoni cal paths, and such |1 nks _ ete fomthe graph without
changi ng any nessage paths. The additional condition that each |ink should

be a canonical 2ZflepedlLdwthyRARChSELOA0HL SdthBiadd of AL PheL A 2ROt i Ncl uded
in the list of conditions relating to canonigal, paths, .as there is no need
to rely on this"&dn H%gﬁl_u%\ﬁéi}%&c,aﬁ PHPRet Fiedst AMEEIEIRBE t5%n wil |
probably be sat iesfumel .that they epesiedféned,send timdetley aadishenmboensi ders al |

25 canoni cgd PabRgr {8 Ackdicdbhs OfhEr )0dRs: (fnd all links that are used
I n these canonical paths, it is easy to prove that these links forma

tree. We will call this tree a tree generated by A an d denote it by
Tree(A). Al If nodes A and B are connected by a link, but this link is

not the canonical path between A and B, then this link
will never be used to send messages, as the canonical
15 paths are always assumed to be the best way to send
messages. Thus, it does not make gense to have links that
- are not canonical paths, and such links could be deleted
'-_from the graph without changing any message paths. The
 additional condition that each link should be a canonical
20 ,path between the nodes that it connects was not included
in the list of conditions relating to canonical paths, as
there is no need to rgly on this condition. However in

practice this condition will probably be satisfied.

If one considers some node A, and then considers all

25 canonical paths from A to all other nodes, and all links
that are used in these canonical paths, it is easy to
prove that these links form a tree. We will call this tree
a tree generated by A, and denote it by Tree(aA). All
messages to or from A will always be sent through links

30 belonging to this tree.

Thus, referring back to figure 1, it can now be seen that
the logical architecture described is a clique tree and

that the path between each node may be chosen to be a



messages to or fr
this tree. Thus,
| ogi cal ar chW@ e@s
each node may be
path. The clique
canoni cal paths b
12 provides the b
The Broker nodes

omA wll always be sent through |inks 30 belonging to

referring back to figure 1, it can now be seen that

t he

9@Be described is a clique tree and thatPCFABIHAR2A bet ween
chosen to be a WD 01198968 PCTIfB01/ 01627 10 canoni ca

tree arrangenent satisfies the three conditions of

t he

et ween nodes on the graph set out above. Each Broker node

asic order matching andi10S price distribution servi
are arranged in a Cdique Tree to enable faster

ces.

comuni cati ons roctmag.calfpHthowring clique $peeidfrrandsmients i sayiefied ébe The

Cique Tree is ag
into Ciques, and
Each Broker can b
referred to as it
an equal |evel,

Tradi ng Agents nu

t ques are then arrange

ﬂﬁéé’% hdgloﬂgt&r %ﬁg\@n%ni@ﬂ' géﬂi&a lbe nBdds gﬁouped

nto a 10 tree structure.

§h¢|9ﬂé§8 $%P§6Ialb§f"’?o a nunber of Brokers, which are
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tbearmtrGrtwdel. qERcbABrapr Fae Def dinkeldr bdahcally to a
number of Brokers, which are referred to as its neighbour
Brokers. Communication between Brokers is on an equal

level, with no “up” or *down” direction in the network.

While Trading Agents wmust 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
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

Broker node.

In the system illustrated in figure 1 there are three
cliques, B, B and C. Cligue B comprises three broker
nodes labelled 2, 5 and 6; clique A comprises four broker
nodes labelled 1, 2, 3 and 4 and clique C comprises two
broker nodes labelled 4 and 7. It will be seen that a
broker node may belong to two cliques and broker node 2 is
part of cliques A and B and broker node 4 is part of
cliques A and C. It can éésily be seen that the structure



nodes |l abelled 1, 2, 3 and 4 and clique C conprises two broker nodes

| abelled 4 and 7. It will be seen that a broker node nay belong to two
“cliques aMOPBYBREr node 2 is part of cliques A and B aREVBHOHRER? node 4 is
part of 30 cliques A and C. It can easily be seen that the structure WO
01/98968 PCT/ TBOLl/ 01627 11 of figure 1 obeys rules (a), (b) and (c)
relating to canonical paths set out above. The cliques are arranged in a
tree structure such that there is onlyllone path between any two cliques
and it will 5 be seen that adjacent cliques nust only have one node in
comon. Thus, nefeSignrany obeyperiIfs (il qUP) cafdR) merladingdineen cliques A
and B and A and conbSRACHAME] ¥et ASut! BBow.0ker nodes are arranged in cliques
there is no concept of comrunication up or down the tree. A broker 10
node has logical Iinks with one or nore nei ghbour broker nodes and

comuni cat es w trhe ecliilgques aﬂ'eoserauajeghhmur theolaractureaamueudatbasis. It is
an i nportant fe f n de does
not need to kng&#£ dﬁiog%€qB éﬁp%& es o?h%pg%%g% % ﬁgégﬁb%ﬁ$§ 15 This
enabl es br oker ®8desen sbpe ad’deéantt Gléﬁ“q*seﬁ%?’édmflﬁ’ohﬁwet ipaesyadecinvery

easily. As a br QK@!&QIROthh§ &b.oHBéTtEeran@M a2BecKY uibgSe Gmaafadglbs hrrusthknow
(0] t hough a

which of its o cli ues i r.oker
broker may be eﬁ’é?‘r%blc ?g’f"ﬁ na% @@Piiqéfjé:%??cﬁ‘ﬁlyom y share 20 one
clique, it will only share one clique in common with a given nei ghbour

- broker. The ter g,Brokel-oR@H6Gdass UsRd ak AardlRICEA qu&u&é’”ﬁﬂ%@rls U anged as a

physi cal or logical node in a conputer network providi g a broking
function. The b&SPEeHit KFi ﬁ‘@}““?&lf’m B 9% dpvR té‘FoFF‘T'ﬂJ of* BER¥eEs, providing

the quotes180 node has logical links with one or more nelghbour vroker

nodes and communicates with each of those neighbour
brokers on an equal bagis. It is an iwportant feature of
the present system that a given broker node doeg not need
to know about any broker nodes other than its nelghbours.

15 = This enables broker nodes to be added to or removed from
the system véry easilyf As a broker node is a member of
one or more cliques it must know which of its own cligues
a neighbour broker is a member of. Although a broker wmay
be a member of more than one clique, it will only share

20 one clique, it will only share one clique in common with a

given neighbour broker.

The term Brcker 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

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

egsential features of what is defined as a Broker node.



traders in the formof a market view and matching quotes and orders. The
Broker nodes in the described enbodi nent also performfurther functions,
but these arwoomsssessenti al features of what is definedra3mBoiBr@ker node.
WO 01/98968 PCTf1B01101627 12 The Broker nodes are equal to each other,
and performthe sane functions. The arrangenent of the network or their
position in it is transparent to the broker nodes. They only need to know
about their neighbours. Each Broker nodej® has: know edge of all orders in
the market, and is able to match orders as soon as they are submitted. As

a consequence of l?é?es’i"%%%srtl tgr 2‘?CPg§%]gl§gr?Md nggarb%r ﬁmI whhk Iist of

orders in the mar dm ze ‘market Vi ews as
needed by the Tradkeng ﬂg@hi@l&andﬂmawsamment @frém:tnefi‘a%%keprt@leﬁﬁr ket

i nformation as soQ@saS; ol Rn'ft Egcﬂaﬁﬁﬂareﬂﬁet%ﬁi@eﬁrdk@rmﬂi&!é neg®gges are
exchanged bet ween nodes w || now be describ A unit of information

exchange is a nesshyaeeeh ﬁ%é‘é‘&ﬂeal?% a?%sn%’@m”% n§eShEX8ES % *Riifiber of
15 distributi®n p&bﬁermwlwonwsagmmnnrmmetn hand dk| ahliengor out i ng

information: (a) Th %I St | guatsl goorp%;stﬁggle%é‘ %ggﬁ%%;dt h%; r;gssage 20 was

sent. Processing SF-¢ rressa e on a e different for
targeted and for coneegiease Qﬁ9§hagf@§t tHeakesash Broker nefleptadnpainSefn was

i nvoked as a part g9y & ;5808PQtubes AinStid lala&kém @@tiﬁﬁ:ﬁeréﬂ’&ep&&%eﬁ(sl ng 25
on receiving nodes will not depend on the 0S| terggtte and

i nfor mat i on about “PREC™EEFRTeViRE: 87 ﬁleFfQ%% obh Fradipg pogts and

10 is able to react faster to market information as soon as

it is received.

The manner in which messages are exchanged between nodes
will now be described. A unit of information exchange is a
message. A message is always sent using one of a number of

15 distribution patterns.

Each message must remember the following routing
information:
(a) The distribution pattern with which the message
20 was sent. Processing of the message on a
receiving node will be different for targeted
and for broadcast messages. However, if a
simple pattern was invcked as a part of a
composite distribution pattern, the processing
25 on receiving nodes will not depend on the
" composite pattern, and information about the
compogite pattern need not be a part of
messages. Moreover, the simple patterns
“broadcast” and “broadcast with exclusion” have
30 identical message processing on the receiving
node as to all but the excluded nodes. Thus, a
broadcast with exclusion message appears as a

broadcast message the message only needs to



nmessages. Moreover, the sinple patterns "broadcast” and "broadcast wth,
excl usi on" have 30 identical nessage processing on the receiving node as
to all butW@M&88c| uded nodes. Thus, a broadcast wth BRETRISIGET message
appears as a broadcast nessage the nessage only needs to WO 01/ 9896%
PCT/ 1 B01/ 01627 13 renmenber whether it is a targeted or a broadcast
nessage. (b) A node that was specified in the send request. 5 For targeted
nessages it is the destination node, ard for broadcast nessages it is the
root of the broadcast. This information is also needed on the receiving
node in order to forwardreneEbeeshegber ditt hera watsetadcessary. 10 (c) Each
nmessage must al so cont ai pRRACEL HaEBSge .POSSI bl e routing flags: Bypass -
meani ng that the nmessage is to be delivered only to the final
destination(s). 15 Inspection - neaning that the nmessage is to be

~delivered to each noge) oM ddde @@ithSd JpelDEile inSEHY Gend rdqli€st.

destinati on; s). The termF"i ns eci__ti on" i s used .as th%&aggllii gation on each
of the intefmediate nodes® Wad®hF GppBFeafsceyth 452805 FEFELIRHAR nessage.

I nterception - neaning t heede; handforapradsastn mekaggesidli verthd osdty to the
first node(s) on the patde feMidi@csUr GRif OrdeBendashl PatdQ8(s). It is up
to the application to re-send _the nessage 25 1f it Is to be delivered
further. The needed on the receiving node in order to

forward the message further when necessary.
10

{c¢) Each message must algo contain one of three
possible routing flags:
Bypags -~ meaning that the message is to be
delivered only to the final destination(s).
15 : Inspection - meaning that the message is to be
______ delivered to each node on the path(s) from the
source to the destination(s). The term
“inspection” is used as the application on each
of the intermediate nodes has an opportunity to
20 inspect the message.
Interception - meaning that the message is in
fact delivered only to the first node(s) on the
path from the source to the destination(s). It
is up to the épplication to re-send the message
25 if it is to be delivered further. The
application is not obligated to do so. A
message sent with an Interception routing flag
will not be delivered to its destination(s) if
the application on one of the intermediate

30 nodes chooses not to re-send it.

Algorithm Desgcription




appl.icatipon is not obligated to do so. A nessage sent with an Interception
routing flag wll not be delivered to its destination(s) if the

appl i cati on waoissessof the internediate 30 nodes chooses rrsm/IB@/M@Isend it.
Al gorithm Description WO G 198968 PCT/ 1B01101627 14 Each distri bution
pattern will describe a message processing algorithmon the sending node
and (for sinple patterns only) on the receiving node. The al gorithm
description will usually consist of a nunger of steps. It 5 is assuned that
for each nessage all steps of the algorithmmnust be executed in sequence,
unl ess a certain gItRpiisdysbhitdohtpattebxidilln@snsibéat mesdgequent st eps

shoul d not be executed f.or | S.. g ﬂml:f]!: , eqfplilkow ng
sinply algorithm é’écﬁaessgr%él 5%1 °§lﬁo%%n€h(fe£%?gﬁ{% giés ?s(ét' escngjrrent node.
If Dis the curremathede phin) erithe reiydngesigge™ POIP¥itES To under st and

the purpose of theedhsigdibit@d1btalanynadgisardrRagemel, oflskees dirgt ribution
and deal execution wll  now be described wth _referenc o figure 2. The

deal process Degi i€ APFHregneral TAH 2P rmRFEpes AdpRTRT A ders into trader
term nals. An or deilgbsithm fluste dei agduead dnt séquemea, turddes ,a wettain

instructions to buy _or__.sell_ w,th, ¢if] rgﬁgiri ' as price and
anount. A quote i%eg spz"é’rssi'é’tu}(,a%ént' oér:&glgr ‘H?glf renafﬁiééézi%%ﬁ:%lggsi n the
system and is di stahichid eptake m¥eculsd fore WhapKkeaSsgEce information. Quotes

are used to "nmake the market"”, and 25 are known to traders as bids or

offers. Ahit is an order that has the "invisible" and "fill or kill"
properties. 10 For example, the following simply algorithm sends message

M to node D, unless D is the current node.
. If D is the current node then exit.

. Send message M to D.

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 more traders
 submitting orders into trader terminals. An order is a

20 dealing request from a trader, with instructions to buy or
gell with specific restricéions, such as price and amount.
A quote is a persistent order that remains available in
the system and is distributed as part of the market price
information. Quotes are used to “make the market”, and

25 are known to traders as bids or offers. A hit is an order
that has the “invisible” and “fill oxr kill” properties.
Hits are not distributed as part of the market price. A
hit does mnot remain in the system; if it can not be dealt
when entered, it is removed.

30
an Order Book is a list of all the available orders in the
market. Since the Quotes are the only available orders,
the book consists of a list of Quotes. The Quotes are

arranged in a gueue in the correct dealing order. The sort



Hits are not distributed as part of the market price. A hit does not
remain in_the system if it can not be dealt when entered, it is renoved.
30 An OrddYOHABRBi s a 1ist of all the avail abl e orders PEIBAEOI6HES ket .
Since the Quotes are the only avail able orders, the book consists of a
list of Quotes. The Quotes are arranged in a queue in the correct dealing
order. The sort WD 01/98968 PCT/IBOLl/ 01627 15 order of the queue may vary
for different trading instrunents. Thel5default sort order is by price and
time. in the system each Broker node maintains a conplete list of

al | . avai | abl e qG58%s °f5the QusEs MYe VAT Worndiffersys ttamding descri bed by
named kmsﬁagesinMe?&ér%ﬂhagd@milQpééﬁ Srfér a&ebfrp&ibarﬁaéla@lué.b the "
networ k. The prqgcess. Q ubm t ti uot.e. ersistent orde egi ns en
a Tradi ng Agent 9%%%:9“:/5 Eéeﬂ] Fﬁ?%?%&%?gﬁlqd?oﬁ?’éﬁﬁﬁﬁear W%sttea{ll)‘%ﬁ that a
trader has isseédall bivdilablef estesThe Tradi ng Agent then starts the quote
subm ssi on fprocess. Wien the Tradi ng Agent receives the quote information

fromthe trader workstati on, i'g will create and maintain a context for the
quote. It will Therrepsagerfdoy tudihe syshem isedesgybbad byheam®doker node t hat

it is connect edebfagelCefMOkBErRAdCamhtdpriatd Palandiie satRiRgABGE accept it
a

if valid. This f'brst Broker npode that recCejves’, the quote beCones the
"owner" Broker HBALTHPTENi SEGURKACESS | SERIEGRVINOFR Figure 2 this is
Br oker node 5. Thessiz@ent drderbriegibs okemn acTiadihgiadgenn teyEivkst he quote to

a deal . TP Bf Ohelrl@iEn Wrldy £'E2Er AiRBEER S orObnaliWPbEaadPhgg! " and sort
It 1nto 1ts queue for the correct
issued a bid or offer. The Trading Agent then starts the :

quote submission process. When the Trading Agent receives
the quote information from the trader workstatiom, it will
create and maintain a context for the quote. It will then

15 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 wvalid. This first Broker node that feceives
the quote becomes the “dwner” Broker node for this quote.
In example shown in Figure 2 this is Broker node 5. This

20 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 its 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
message to Broker nodes 2 and 6. As each Broker node

30 receives the message, it creates a context (guote 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

QuoteAvailable message on, using broadcast routing rules,




tradable instrunent. 25 After the quote is placed into its queue, the owner
Broker node will then distribute the quote throughout the network by
sendi ng Quotvehvsh@bl e nessages to ot her Broker nodes. [PETHBIISI@Zanpl e,
Broker node 5 sends the QuoteAvail able nessage to Broker nodes 2 and 6. As
each Broker node 30 receives the nessage, it creates a context (quote
object) and sorts it into its queue (order book). It notes in the context
whi ch Broker node had sent it the nessaggg After placing it into the
gueue, the Broker node then sends the QuoteAvail abl e nessage on, using

br oadcast routi ng touh®Es ne¥hiilHe9B9 GRhRCTITER044.0 Therefioget Bmker nwidghbors in

ot her cliques. Theyef , er e, 2 | fe t r oker
node 4 then sendseil’fge?%seigrB% lea'r’ ?12%% %f 'E?:%?%?sm%%iérztt?m%ﬁﬁﬁggo ertgnodes
know about the qiscker medeubdabe Whisi poigrtdedllpBsrkeradedrREY y2POBt The

nessage routing ryh@Sq@dite, 2R uBshtd tBESM R abNHocks lceBEKidgipf fic is
handled in an_efficient nmanner and to reduce any duplication of nessage

flow. Sinple #&nd conpl ex messaging patterns will now be described. 10
Si npl e Message Pati@r fSssabal #fitety Ruibsidnd bt ikat t&rensdoe gabed

networ k node. | Us g oPargRtii e (PAd Lo8n AR BRI 22 s sage 1o
be sent; D is a taegete rngeduplieatidneofiosisisnge ifdpwofSimhee and complex
messaging patterns will now be described.
10
Simple Message Patterns
Targeted Distribution Pattern

Targeted distribution is used when a message needs to be

15 sent to a particular network node.

Usage:

targetSend (M, D);

20 Parameters
M is a message to be sent;
D is a target node, i.e. the destination of the

message.

25 Preconditions:

D should be different from the sending node.

Action on the sending node:
If A is the sending node and if (A, B, ..., D) is the
30 canonical path from A to D, B being the first node
after A on this path; the action is to send M to B.

Actions on the receiving node:



message. 25 Preconditions: D should be different fromthe sending node. .
Action on the sending node: If Ais the sending node and if (A B, ..., D
is the 30V@&¥Bcal path fromA to D, B being the firsPCHBW&0M6aTter A on
this path; the action is to send Mto B. Actions on the receiving node : W
01/ 98968 PCT/!B01/01627 17 If this node is the nessage's destination, then
deliver the nessage to the application and exit. If the nessage has an
interception flag, then deliver the nme¥sage to the application and exit. 5
| f the nmessage has Inspection flag, then deliver the nessage to the

appl i cati on. Execut eIf dijét Bedrl igMrhpmessage gndetigabionhsher he nessage

wi Il be sent todehevdd Rak meddagesid Raki ppibyatim sadeaieal path fromthe
source to the destination. In order to,inplenent this pattern, the

sendi ng node nust kndl Tifempriage has@nointereeREFhiElag. thspndsidveRe
destinati on. Forhefrdsingattd nhbeappltiastinn ahd ddikts functionality, the

sendi ng no keeps a |le_that 1 s_each potential tination node
into one o?éat he nei 61%1%‘3’ R e a@%&?ﬁ%ﬁ&%""%?@? %geif‘ﬁ%rf' st on the
canoni cal pat h messages tdethd @ppligatiBroadcast Distribution Pattern 20 The

broadcast distributigp Ratt B4 bdiBekts n a nmessage needs to be
distributed to all nodes 1 n tl%e ngtwor '\.,\B’Iet can al so be used to distribute

the nessage to certain subsets of the nodes.
It can be seen that the message will be sent to the final
10 destination by the canonical path from the source to the
destination. In order to implement this pattern, the
sending node must know the first link on the canonical
path to the destination. For efficient implementation of
this functionality, the sending node keeps a table that
15 maps each potential destination mode into one of the
. neighbours of the sending node, which ie the first on the
canonical path to this destination.

Broadcast Distribution Pattern

20
The broadcast distribution pattern is used when a message
needs to be distributed to all nodes in the network. It
can also be used to distribute the wmessage to certain
subsets of the nodes.

25
Usage: -

broadcast (M, R);

Parameters:
30 M is a message to be sent;
R is the root of the broadcast. The message will be
sent on the links belonging to Tree(R).

Preconditions:




25 Usage: . broadcast (M R); Paraneters: 30 Mis a nessage to be sent; R
Is the root of the broadcast. The nessage will be sent on the |inks

bel ongi ng t ¥FPEBPE) . Precondi tions: WO 01/ 98968 PCT/ | BOPCFABRAM16218 None.
Actions on the sending node: if Ais the sending node, the actionis to
send Mto 5 all such nodes N that both of the follow ng conditions are
satisfied: Nis a neighbour of A The canonical path fromNto R starts
with the link (N, A) . 10 Actions on redqegi ving nodes: Deliver the nessage
to the application. If the nmessage has Interception flag, then exit.
Execut e broadcast (M ®me.l5 For broadcast distribution there is no
explicitly specified destination, and the nessage is always delivered to
all nodes that it reaches. Therefore, a Bypass routing flag should not be
used for br oadcastﬁcyimﬂ ehuthe sending 26d4:nt er ception flag is all owed for

broadcast rmessages. A 1£095306,0ahaticl Hodd! SREURRLAN £:0UT hal hagy Wi |1 not

necessarily reach all nodes that a nessage sent I nspection routing
flag woul d redch. 3th Hrdepodss Nnphatnkpth of the following conditions are

gatigfied:
N is a neighbour of A;
The canonical path from N to R starts with the link
N, B). '
10
Actions on receiving nodes:
Deliver the wessage to the application.
If the message has Interception flag, then exit.

Execute broadcast (M, R).
15

For broadcast distribution there is no explicitly
specified destination, and the message is always delivered
to all nodes that it reaches. Therefore, a Bypass routing
flag should not be used for broadcast distribution. The

20 Interception flag is allowed for broadcast messages. A
message sent with Interception routing flag will not
necessarily reach all nodes that a message sent with
Inspection routing flag would reach. In order to implement
this pattern, the sending node A must know the list of all

25 of its neighbours that have the node A on canonical path
to node R. It is ‘preferred that a table is kept that maps
nodes (R} into the list of such neighbours (N) of A that
canonical path from N to R starts with the link (N, A).

30 In many cases, R will be the originator of the
information. However, this is not a requirement, and
broadcast (M, R) may be used for information not
originated on R. If broadecast (M, R) is executed on R and

the message has an Inspection routing flag, then the



this pattern, the sending node A nust know the list of all 25 of its

nei ghbours that have the node A on canonical path to node R It

s prefer ZWQIWI8 a table is kept that maps nodes (R) PER/BO/PE27 | st of
such nei ghbours (N) of A that canonical path fromNto R starts with the
link (N, A). 30 In many cases, Rwll be the originator of the

i nformati on. However, this is not a requirenent, and broadcast (M R my
be used for information not originatedison R If broadcast (M R) is
executed on R and the message has an inspection routing flag, then the WO
01/ 98968 PCT/ 1B@&£8462 Will berded tigaredi to a3d medesy dnethe petWdrknoaed in t he

network,’and itewWil: Be ﬂé’ii«)é%&q:ot Qaee%aaoakﬂyoahaeoeeebrsatacageadcast
(M R) is executed on a node different fromR then the broadcast will

reach only a cer®aj R s‘t?bﬁ?‘%%"ieﬁ 7 S PRYE PSdW%feé‘%aE’E‘P“}/R'l thens thee subtree
with "subroot" Arboadcateef{R) ddash dflyl & @anaistsubekedlin moede®R)B such t hat

the A Dbel ongs the h from in Tree(R) he ssage will still
be deli vere% to 850h nog&ybnllt 1SBthe S%t’ifr oA %gstsus\n?et reTg‘c usi on

di stribution pat‘IlreahRTHtélaBrUédGasmS\hBFh & el ysrasiesdB ssudhbbhato¥hpartern i s

used when sone IRSSAIRS BEEGuthorim Hi 64 W BHtAdL(R) aldnenpdasmden the
networ k, except a_certain subtree ipn Tree (R, 15_Usage: broadcast (M R

S): 20 Paranet &l fHild befsldygred foperdibnpde RH¥ PHREr oot of the
broadcast. The nmessage will be sent on the links belonging to Tree(R); and
gel :ef,]?,e (r)] ﬁult PB%'toa eSCtI L!igg etxll u.g Jnegi.!sgrr}.b\a@fgnepa%?eg OadcaSt ShOL” d not
The Broadcast With Exclusion distribution pattern is used
when some messages needs to be digtributed to all nodes in

the network, except a certain subtree in Tree (R).

15 Usage:
broadcast (M, R, S);

20 Parametexrs:
M is a message to be sent;
R is the root of the broadcast. The message will be
sent on the links belonging to Tree(R); and
S is the node that gpecifies the direction where
25 broadcast should not be sent, or null.

Preconditions:
8 should be a node different from the sending node,
or S should be null. )
30
Actions on the sending node:

If A is the sending node, the action is to send M to
all such nodes that all of the following conditions are

true:



Preconditions: S should be a node different fromthe sending node, or S
should be null. 30 Actions on the sending node: If Ais the sendi ng node,
the action iwownessesnd Mto all such nodes that all of theTiBékasa7ng
conditions are true: W 01/98968 RCT/1B0L101627 20 N should be a

nei ghbour of A; The canonical path fromNto R starts with the link (N,
A. if Sis not null, the canonical path fromA to S does 5 not start with
the link (A, N); Actions on the receivinggnode; Deliver the nessage to the
application. If the message has Interception flag, then exit. 10 Execute
broadcast (M R). Broasicéisiuidi Bé H hedidghpbupaiet BRfn is a particul ar case of

the broadcast with exg]usion distrihution ttern. In er. r.ds,
broadcast (M R) is eqﬁ%’%a(faé‘ﬂfmf B 55@1‘%9‘10 ?RARﬁ,ta{és NEFF)FI‘&F%%% t he
comments nmade w t hiN; eBpect to the broadcast pattern are also true for the

broadcast with excl us'tt.rﬁnS nat L&t %uﬁé%%ggﬁl%ggﬁwg%qro&h}? t%oggls‘%%oadcast

regardi ng the part of e networ K reach.
with exclusi oh nmayobnttartewihlf the ekimkf f£2mN) br oadcast on the first |eg. For
subsequent |egs, broadcast wth exclusion uses the normal broadcast

pattern. There is no need to include in the nessage information whether
t he Actions on the receiving node:

Deliver the message to the applicatiom.
If the message has Interception flag, then exit.
10 Execute broadcast (M, R).

Broadcast distribution pattern is a particular case of the
broadcast with exclusion distribution pattern. In other
words, broadcast (M, R) is equivalent to broadeast (M, R,
15 null). Thus, the comments made with respect to the
broadcast pattern are also true for the broadcast with
exclusion pattern with the exception of the comment
regarding the part of the network the broadcast would
reach,
20
Broadcast with exclusion may only be different from
broadcast on the first leg. For subsequent legs, broadcast
with exclusion uses the normal broadcast pattern. There is
no need to include in the message information whether the
25 message was sent with broadcast or broadcast with
exclusion patterns, as the processing on the receiving
node in both cases is identical. The message broadcast (M,
R, 8) is different from broadcast (M,R) only if A ( the
sending node) belongs to the canonical path from S to R.
30 Otherwise, broadecast (M, R, S) would be identical to
broadcast (M, R), because even broadcast without exclusion
would not send the message toward 8 if A is not on the

canonical path from S to R.



25 nessage was sent with broadcast or broadcast with exclusion patterns,. as
the processing on the receiving node in both cases is identical. The
message b%ﬂg"ﬁ%@ (K, R S) is different from broadcastCYMORI6Hn y if A (
the sending node) belongs to the canonical path fromS to R 30 Oherw se,
broadcast (M It, S) would be identical to broadcast (M R), because even
broadcast w thout exclusion would not send the nessage toward Sif Ais
not on the canonical path fromS to 1821 WD 01/98968 PCT/ 1BO1/ 01627 21
COMPCSI TE MESSAGE PATTERNS Sone Conposite Message Patterns will now be
descri bed. 5 CoRPMRASIEE MESSAGRSPATEBRNS be sinul t aneous distribution of
several nessages, each of themdistributed according to one of the sinple
patterns described above. Conposite patterns allow nore preC| se and

i nformative des&PPptioBrosite HP%ﬂ%ebBﬁ"{ﬁ‘FnPre‘ﬁéégE%W heofegsid®Sfe, ProposeDeal
nmessage by 10 itself follows target di strlbutlon pattern. However, it also
al ways generates Market Update broadcasts. exi stence, of a conposite

pattern "TaY get SOMRR=IER| PRRYEEAR dWFW%PbﬁmW%Iqlﬁﬁgl%lPﬂ HYescri be
ProposeDeal nessegeralamedsidesVi ¢ught bf S:hpﬁt tﬁﬁ!ﬂi‘;b\ﬂlfﬁ& Iaceanlmgeso not only the

15 fl ow of Propose nmessa t S ner at ed
br oadcast rressage Q‘ﬁthaesé“ﬂ ptli.’aolr%eg s J%S e pa‘%e Igm%sgﬁ‘?al ns the sane

el enents as t hepdesamspallnv opre mpbesq)audemﬁ@rmemsiesmmiona@t ions on

the receiving nNggesSriniRisn In&sbs'g@suwoﬁ%%sasfé QQoﬁKHenhﬁﬁﬂnésBEQé M\t i on about
corrp05| te 1l;gttel‘ ns the wer e

conposi t e-tht t erREFH 5?%""& 58&"5 %St‘?ﬁ‘b&ﬁ{‘mhé’ﬁﬁtéﬁ"bnflf"é%‘éﬁr\?l hy nodes. All
recei vi ng- node apsoGilwsys eneraisise Marketplytes ibrphdeagitst radut i on pattern of

existence of a composite pattern "Targeted distributions
with Broadcast” allows us to describe ProposeDeal message
as following this pattern, which captures not only the

15 flow of ProposeDeal message, but also the flow of the

generated broadcast mesgsage.

The description of composite patterns contains the same
elements as the description of simple patterns, except the
20 actions on the receiving nodes. This is because messages
do not keep information about composite patterns they were
sent with; no special composite-pattern-related processing
might happen on receiving nodes. All receiving-node
. processing is determined by simple distribution pattern of

25 each message.

Processing on the sending node for a composite pattern
always involves several simple distribution pattern
invocations. Although in the description of the processing
30 they will be invoked in_certain order, this order is
really immaterial, and invocations of simple patterns way

occur concurrently.

.Targeted Distribution With Broadcast Toward Root Pattern



25 each nessage. Processing on the sending node for a conposite pattern

al ways invol ves several sinple distribution pattern invocations. Although
in the descrwpontispssof the processing 30 they will be i nv@FdBHMA162Eert ai n
order, this order is really immterial, and invocations of sinple patterns
may occur concurrently. Targeted Distribution Wth Broadcast Toward Root
Pattern i ;k: WO 01/98968 PCT/ 18Ql/ 01627 22 The Targeted Distribution Wth
Broadcast Toward Root Pattern is used wizh a targeted information al so
generates a side broadcast. The targeted nmessage is sent to the root,
that is toward theaheoTerdetediistsihutdon gtitthoRrdadpastadomstd Rphts pattern is

a conbi nati on of 1 C i i 0N 4li Lou.an
patterns. Usage: %rgge }ﬁgﬂ%dagé%g%g%%%?ﬁ&&%ggﬁg % o;Sglélo Plgrgamaters:
ML i s the message & §i¢he byepdcagts hnThehsargatgst weFsagpsis issptitontPattern; M2 is

the nmessage to be 588) Miakhis h@wbr@ateasdse AStxbtStsidHe rost Rattern; Ris
the root of the broadcast and, destination of the ,tar%\tlavéed megsa e. The
AP ET S0

targeted message WPPIRPLseltis B2EES R {1/ CREPIPANECD ¢ and

br oadcast nessage®roadtastheiste mxchmsiohedigstrikbutbienopatitegnto Tree(R). 20 S is
t he node that does not need this broadcast (usually because it was the
originator of this information, or it was on the path that this

i nf ormati on Usage:

TargetandBroadcastToRoot (M, M,, R, 8);
10
Parameters:
M, iz the message to be sent with the targeted
distribution pattern;
M, is the message to be sent with the broadcast
15 distribution pattern;
R is the root of the broadcast and destination of the
targeted message. The targeted message will be sent to R
{thus the name “toward root”), and broadcast messages will
be sent on the links belonging to Tree(R).
20 S is the node that does not need this broadcast
{usually because it was the originator of this
information, or it was on the path that this information

already travelled on), or null.

25 Preconditions:
R should be different from the gsending node.
8 should be a node different from the sending node,
or it could be null. If S is not null, then the sending
node should be on canonical path from 8 to R.
30
Actiong on the sending node:
Execute targetSend (M,, R);
Bxecute broadcast (M, R, 8);



al ready travelled on), or null. 25 Preconditions: R should be different .
fromthe sending node. S should be a node different fromthe sendi ng node,
or it couMPHEsMEI 1. if Sis not null, then the sendi ngPCHBEEMSMoul d be on
canoni cal path fromS to R 30 Actions on the sending node: Execute
targetSend (M, R); Execute broadcast (M, R 8); WD 01/98968

PCTABO1/ 01627 23 Targeted distribution with broadcast towards root pattern
is illustrated in figure 7. Nornally, t?%e nessage M2 will contain the sane
-information 5 as nessa (or-a subset of it), and passing it as a
separ at e par ameffeérIeksa %é SEEbeE ien odth hroprasiuFovapieewert packerpart i cul ars
produci ng nessage Mindsteareessagigde are outside the scope of nessage
distribution layer responsibilities, and is advisable to pass nmessage M2
to 10 this layer explicitly. In this pattern, broadcast on Tree(R).is
used, the broadb&ﬁillmrkh‘ea&sbégé%hﬂﬂlOEbzg:iaﬁ&tﬂﬁb @amé hinmeetscidn 1IN this
case, however, the| ornpt i t ariginate on 15 R on the contrary,
it is sent 1owar mﬁégﬁqgnﬁ %n%ub%eq-'storgl but’| 8ﬁ&r}’§tsfse?% reaﬁﬁ‘ed for a

si de br.oadcast isepaate patamet@mm descongifebed supesiouhatHayeigrnate on R

al t hough becausehbtpgktcicapars%wamh@ RbRgel i, ¥R theBRige MERGR @l | nodes -
i n particular, not reach the 20 nodes where the target ed nessage

is sent. Br oadcé’é‘Fsh‘Eﬁsé:&@es‘?\ﬂpenﬁ‘;/ “l?@sg%?ltd‘\ﬁfﬁt’“éﬁ’r?nrjcﬁﬁeffng flag,

| nspecti on woul cdebpommidiiliyjds;abnd ds advidlabdy std pess agk@sage M, to
10 this layer explicitly.

In this pattern, broadcast on Tree(R) is used, the
broadcast works as if it had originated on the node R. In
this case, however, the information does not originate on
15 R, on the contrary, it is sent towards R. However, the

distribution pattern required for a side broadcast in this
case coincides with broadcasts that originate on R,
although because it did not originate on R, it would not
reach all nodes - in particular, it would not reach the

20 nodes where the targeted message is sent.

Broadcast message M, way be sent with any routing flag,
Inspection would be most typical, as is always the case
with broadcast messages. However, targeted message M; would
25 almost always be sent with Interception flag. The reason
1s that the distribution layer by itself can send message
M, further to R, but it cannot recreate message M, from
nessage M, for broadcast. An application logic
intervention is required in order to recreate message M,

30 on the node that received message M,

Targeted Distribution With Broadcast from Root Pattern



W th broadcast nessages. However, targeted nmessage M woul d 25 al nost

al ways be sent with Interception flag. The reason is that the distribution
| ayer by it smbhi/esass send nessage M further to R but itpaoyassgie27ecr eat e
nmessage M from mnessage ML for broadcast. An application |ogic
intervention is required in order to recreate nessage M2 30 on the node
that received nessage ML, Targeted Distribution Wth Broadcast from Root
Pattern WD 01/98968 PCT/ 1801/ 01627 24 Tapgeted Distribution Wth Broadcast
from Root Pattern is used when a targeted information also generates a
side Dbroadcast. Bfegdtasbigttidutjonamtds Broabeasdi Ston RobedPatoeralis nodes

that do not receive targeted nessage. .The.5 r.get e j sent in the
di rection opposi teusfefio?lrl\gent ﬁetarr(?gfs' e%fl%?%%&égé%l%h?%%g??%%nSibuze a
combi nation of TémyetesstanBr®doasic astalin hesde toshboigrsinitpdtticon

patterns. 10 Usage;;;Tasde! AROBIRaH00SEEARR0RtgdtME, nddkagR ik, Paranmeters
Mis the nessage to be sent with the ta{fg%?dd 15 di StI’IbUIIO?{_ attern; M

is the messageé to BE9sk "GrFage pg $57ba TReSEF 7D SPPBH 52 n, Ris
the root of the brasdesest of Abtoadeasiag@himipaktdmn isemtcoshitdtdohiaefks

bel onging to Tree(R).. 20.D i St i i f_t d nessage.
Preconditions; D sﬁ%&ﬁée%gngﬁ%%?%% %g&?ﬁx&g&%gﬁd?ﬁ%&%%gg& Sendi ng node
shoul d be on the cat¢mrzsnl path fromR 25 to D.

10 Usage:
TargetAndBroadcastFromRoot (M, M,, R, D};

Parameters
M, is the message to be sent with the targeted
15 distribution pattern;
M, is the message to be sent with the broadcast
distribution pattern;
R is the root of the broadcast. All messages will be
sent on the links belonging to Tree(R).

20 D is the destination of the targeted message.

Preconditions:
D should be different from the sending node.
Sending node should be on the canonical path from R
25 to D.

Actions on the sending nodes
Execute targetSend (M;, D);
Execute broadcast (3,, R, D);
30
The targeted distribution with broadcast from root pattern

is shown in figure 8.



Actions on the sending node: Execute targetSend (M,, D) ; Execute
broadcast (M2, R D),- 30 The targeted distribution with broadcast from
root patt&NVBBBshown in figure 8. WO 01/ 98968 PCT/ | BORGTABEYNIG2DS

Normal Iy, the nmessage M will contain the sane information as nessage ML,
(or a subset of it), and passing it as a separate paraneter may be

consi dered superfluous. However, the particulars producing nessage M2 from
nmessage M are 5 outside the scope of mSssage distribution |ayer
responsibilities, and is advisable to pass nessage M2 to this |ayer
explicitly. Mes¥arelly, | chagessagepl, %Ei— e@rtake WSwnsampdafammakisnage ML 10
s sent. There ks dihoageds) O(dkeeaiacsoecinyl, add iflBsidd icagdizeve this goal
as broadcast natural%% does not seng nessgggﬁltomar the root of the
broadcast, but SAPIFAST PRE"HHHIGY: B® fPEL | SEPYRAdUSEE - HRYEHYe M2 may be
sent wth any thetpaxgittleys prshedhy oressagd di,bframaesdagel Mahreas i s 15

al ways t he g£ase_W "qﬁgg : I ed nessage M

woul d al m)sit: al ﬁ/ﬁ%/ésl egEgégnt Et#%&?ﬁegﬁ%ﬁ%ﬁﬁ%%ﬁ#% reason is that the
di stribution | ayefPanpipikidties, capd demivieakigdovpadymeRasds ¥: RO but it
cannot recreat etni®usyee Mpiieprayressage ML for broadcast. An application
20 logic intervention is required in order to recreate nessage M2 on the
node that received nmessage ML, In this pattern, the targeted nessage is
sent in the di megédgenMpAROSet itoNbé Gehberd bl Sdmd hOAé rBLmetsaye MN the 25

same di reciq on yhes gt I RN 98962 eh ' U dy 3501a1 Ger sl OFSeT L0 avoi d
sendi ng the br oatcas nessagé to the
achieve this goal as broadcast naturally does not send
messages toward the root of the broadcast, but only in the
opposite-direction. Broadcast message M, may be sent with
any routing flag, Inspection would be most typical, as is
15 always the case with broadcast messages. However, té&geted
message M, would almost always be sent with Interception
flag. The reason is that the distribution layer by itself
can send message M, further to R, but it cannot recreate
message M, from message M, for broadcast. An application
20 logic intervention is required in order to recreate

message M, on the node that received message M,

In this pattern, the targeted message is sent in the
direction opposition to the root of the tree, i.e. in the

25 same direction where tree broadcast is normally sent. So,
in order to avoid sending the broadcast message to the
same node as targeted message is sent, a Broadcast with
Exclusion pattern must be used. There is no need
explicitly to exclude the originator of the information

30 from the broadcast, because in this pattern the oxiginator
of information is located closer to the root than the
sending node, and broadcast maturally does not send

messages toward the root.




sane node_as targeted nessage is sent, a Broadcast with Exclusion pattern
must be used. There is no need explicitly to exclude the originator of the
i nf or mat i on ve@of9seem t he broadcast, because in this pattermcTiih@/oes27gi nat or
of information is located closer to the root than the sending node, and
broadcast naturally does not send nessages toward the root. WD 01/98968
PCT/1B01101627 26 Price distribution is the process of providing narket
information to the traders at the trader 4eermnals. This information is
created by the Brokers nodes and sent to the Tradi ng Agents for
distribution to th&iteagietsibilics id theOnRR8st DEShoowiding egitee 3. Each
Broker node w Il exam ne. ts. queue_ of, quote I nd culate a
vi ew of the market™¥8 gtéhc?ﬁ 1 ;égllen%radﬁg%natt gléén%écggéﬁ %%%l%h?lgﬂvi ew i.s
bui It specifical | irfformdtGonhds torasiedy by | W Brokarst hedesgand seaprixent s.

Views may be diffiglenl,NageshdisCidat it thagdOksaaehe exact
process for determning a market view will vary based on the trading

i nstrunent. The viRFRCPFY dEnERPBHiPFIgERE 30 the Trading Agent in a

Mar ket Vi ew nessage. 15 Hitting a quote is the basic process of creating a

deal between two traders. A hit fromone trader is matched tocg guot e
*Tr adi ng

from anot her traddfechTRreg BRAs it exppiRe 1hs (Heue 19y gPRvef (9F
Agent of the tradaookeraidiabhldiliate ng v26w aofpEhe enashetvtornednils Tradket Vi ew

di spl ay sends a Hiig%ﬂ??@énnegféé eié.%hﬂ& ﬁwg&r bﬂﬁ&e-s L0l & ABP5 a9 targets
a price, not a speciftic quote. The Broker node w sCan Its queue and
find the firdP qudthe tredime Flnaovethafatbe Apept FrRpreperts-WwWisrst peY . The

mat chi ng rul es mMaygitekyedtap88edddnt ARdit or other factors. The exact
'~ process for determining a market view will vary based on

the trading instrument. The view information is sent to
the Trading Agent in a MarketView message.

15
Hitting a quote is the basic process of creating a deal
between two traders. A hit from one trader is matched to a
quote from another trader. This process is shown in the
figure 4. The Trading Agent of the trader terminal hitting

20 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
and find the first quote in the queue that can be matched
with the hit. The matching rules may vary based on the

25 trading instrument.

When the hit is matched to a quote, the Broker node will
modify its context for the quote, moving the amount
matched from “available” to “reserved pending deal”. This
30 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
received the quote. This message will target the specific



25 trading instrument. Wen the hit is matched to a quote, the Broker node
will nodify its context for the quote, noving the anount matched from
"avai | abl MO0 P8¥8eser ved pendi ng deal". This 30 will preOBEMNA1627 sane
anount of the quote to be matched w th another hit. The Broker node wil|
then send a ProposeDeal nmessage to the Broker node fromwhich it received
the quote. This nmessage will target the specific WO 01/98968 PCT/JBOL/ 01627
27 quote. In this exanple, Broker 7 w 27 sent the nessage to - Broker 4. As
each Broker node receives the ProposeDeal nessage, it 5 checks the quote
in its queue. |fuetes Invihiis skaurie, BPrakeystdviddaberts theitdssagaitcabl e in the
queue, the Brokgpoxdogde perforns a simlar process as the matching Broker
node. The anount of the proposed deal is noved from "available" to
"reserved pendi ng deal". The ProposeDeal 10. nessage is then sent to the

Br oker node 11 ofiy WhichNoidkex! 8683 \REeiVi BHOopbieddit fAIALE 3151 Oker node
4 sends it _to Broker node 2. Braoker node 2 V\AP| then send 1t{ to Broker

node S. 15°The FRRAENERQITRERr Hhdtermaueneth dle PSR thhe t ar get ed
routing rul es. Peomeedddedutibngrild sexidabbe del therqueusf otnERBreiert 0 a
speci fic Broker | Kk f Wi I S i s not
built into the gékgétjgﬁ]r%ﬁ%eat g‘?wétgg?‘gm%g sﬁ%@éi%@%ﬁ%@é‘?ﬂ%de, hut'is
t he Broker 20 nBeRe-f FBfn Raueh ehahprpenpreged sieadr Lgineaeddtro®or exanple, a

nessage i s not sgilhpleBrekeredtides ehdind Heall 8. S8 pASpodeBeat Ne Br oker
| 1 ow the path of the

node origi@gtlnﬁ uote, 42". The ssakgee wll th Srgé-'o
ori gi nal i nPEHIREE th BEBKSTY FPsH o bFREST F‘ﬁ'g? OB W iFhis i s
' received the quote. In the example, Broker node 4 sends it
to Broker node 2. Broker node 2 will. then send it to

Broker node 5.

15 The routing of a ProposeDeal message follows the 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

20 node from which the information originated. For example,

a message 1s not sent to “Broker node 714", but is sent as

to “the Broker node originating quote 42".

The message will thus follow the path of the original
25 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.

When the Broker node that originally created the quote

30 receives the ProposeDeal mesgage, it performs the same
checke and amount reservation as the other brokers. Since
this Broker node owns the quote, it has the authority to
commit the quote to a deal. The ProposeDeal message

represents the authority to commit the hit to the deal.



from Broker node 7, to Broker node 5, via Broker nodes 2 and 4 direct.
When the Broker node that originally created the quote 30 receives the
ProposeDeal woesnsges, it perforns the same checks and anmomBegaervati on as
t he ot her brokers. Since this Broker node owns the quote, it has the
authority to commt the quote to a deal. The ProposeDeal nessage
represents the authority to conmt the hit to the deal. WO 01/ 98968

PCT/ 1B01101627 28 The Broker node will then initiate the deal process by
sending a Hi t Anbunt message to the Trading Agent that submtted the quote.
The deal executiombprmekss idle @EECthéednliataie. the ,@&al hercdesd vyt ching

process takes pl aggnd%gegsﬂ%gu%:%ss Qaagzo tqn% Jr nFI A#%gt mal nt ai ned at

each Broker node b Fhi s°isSacco y each Br oker
node notifying ots’h@nlé'—bﬁﬁeﬁlﬁ Aupitske They C‘@H&n@@ctlbl% guotess 4s 10 shown in
figure S. As eachgBsokekanpgdarchanges a quote in its queue, it notifies
all nei ghbor Broker nodes except those in the clique fromwhich it

recei ved the %hange In the exanpl e 15 above, Broker node 4 received notice

of a change in a AQUtQIeedfaé:DrﬂaBE&iiﬁf POER s TedidspARPOSE RRabdmagage. |t
notifies Broker ge 2_by_sendi n%t?t e ProgoseDeaI nmessa Broker node 4
nmust now notify Blt Rert hﬁobi%': i ained %8B ’s%iﬁ%&

Mar ket Updat e nesskge;?t@ tbetezeBruder is 2@choslidshed dlyl emm@rbha: lnoﬁaal

routing rules, L H1R0 s ARt 5 ¢ th 0 S |g sl 0 each
Broker node in thgc> Héa\/\gei ng/ B;Ao e %8%% trcg?:% Vi hgét H‘ILVlal et Updat e
10 shown in figure

As each Broker node changes a quote in its queue, it
notifies all neighbor Broker nodes except those in the
cligque from which it received the change. In the example
15 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
is done by sending a MarketUpdate message to these Brokexr
20 nodes.

Following the normal routing rules, the information about
the quote is distributed to each Broker node in the
network. Any Broker node receilving the MarketUpdate

25 message will pass it to all neighbors not in the cligue
from which it is received. Note that a Broker node sending
a ProposeDeal wessage should not also send a MarketUpdate
message to the same Broker node. This would result in
duplicate information being received and the deal amount

30 being reserved twice.

The deal execution process itself is not central to the
present invention, but will now be described for
completeness. When the deal matching process ig completed,



25 nmessage will pass it to all neighbors not in the clique fromwhich it
Is received. Note that a Broker node sending a ProposeDeal nessage shoul d
not al so YEAMN/MGar ket Update nessage to the sanme Br okePCHB@E016Ihi s woul d
result in duplicate information being received and the deal anmount 30

bei ng reserved tw ce. The deal execution process itself is not central to
the present invention, but wll now be described for conpleteness. Wen

t he deal matching process is conpl eted?29WD 01/ 98968 PCT/|1BOLl/ 01627 29 as
descri bed above, the deal execution grocess begins. This process conpletes
the deal and cofffridescrikeq ahgess ths depljexecutine PHRsEESPIHE8hown in Fi gure

6. As matches atkis préees Gofiphdtes thd idehtthnd BbGGIRL LRE Hraa8Bslacavai |l abl e
5 for traders. This.in rngrti(e)sn gan_be used to in%or a tqrqader that a deal
i s pending. Any3giSen fPadRES=SiE FEAM 3R T8 8e%1 a85i P24HES (335 der shoul d
be informed. |madmpndadenlst heitisfted menformatsioayds madeeavalilabhe Taker's
Trading Agent webl {H240P81 ihl AFSRANAScid®e L4 it 1HBLGN,1 S Made and

t he ProposeDeal nessage is sent. This agent can notify the traders
workstation at Frder £hak .2 #RpS ifcRERHFIdAY 9AVER FERASRS may change as the

mat chi ng pr ocesapsiiRiat Do canT@EciTRKEE tier kB4Rl Bhould be NfHorhéed of the
pendi ng deal whep the ker.s Jradi ng. Agent checks credit and sends the
Deal St at usl\/aker(flrlreasn a&%.e' 'Fﬁ% ﬂieém%‘%'eo@u ?o%vaﬁ‘%%%es's begi ns when the

maker's Trading Agent receives a HitAmunt nessage fromits Broker node.

20 Thi s mofpager DhQRAR. § Head8a) hakhatyid: MR G NRdadCa LN ac0lifs OF 1S
quotes. The nessage identifies he quote as well as the anount of the hit,
counterparty andritHel P ifymade apd bhe Propgeseperhmefprge dietsathith the
trader This agent can notify the traders workstation at this
time. This pending deal information may change as the
matching process continues. The maker workstation is
15 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 maker’s Trading
Agent receives a HitAmount message from its Broker node.

20 This message informs 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
workstation to make sure that the quote is still

25 available. The Agent will send a HitAmountWS message to
the workstation. The workstation will reply with a
HitAmountWK message to show that the workstation is still
working and that the trader did not interrupt the quote.
At this point, the trader can no longer interrupt the

30 deal.

The Trading Agent will next check for available credit
with the counterparty. The credit check may allow the

deal, reduce the amount of the deal or disallow the deal.



wor kstation to make sure that the quote is still 25 available. The Agent
wll send a Hit Amount W5 nessage to the workstation. The workstation wl|
reply with avOM/A8s@ount WK nessage to show that the wor kstPEITBHI/OIER7St i | |
wor ki ng and that the trader did not interrupt the quote. At this point,
the trader can no longer interrupt the 30 deal. The Tradi ng Agent wi |l next
check for available credit wth the counterparty. The credit check may
allow the deal, reduce the anpbunt of theodeal or disallow the deal. WO
01/98968 PCT/1BOL/ 01627 30 The Agent will then reduce the available credit
by the anount neememgfeut wild tesl redies thedwetilarle nredidi bubibe credit may

affect future dea ;&ggfg%éﬁe%ﬁ t-ﬁ'éaagéaﬂg %%gﬁmi:edﬂﬁélbnnﬂi"’a'vgiﬂﬁ‘et he taker'

Tradi ng Agent of t 5 sen St at usMaker nmessage to its
Broker node. The cﬁ%’é:a@@yl#fﬁﬁ gfé‘f“éﬁe ggatndhedertay § Bredine Agept The

net wor k Broker noges Woll mmhetﬁdﬂeamssag&dﬁgtmn@wrtl?eansa«lebynode of
t.aker Once

the hit, and ¢t hat Br ker no liver it _to,.th

thi s nessage 5|t s s8Rt r’tgh%qi ﬁg%%ﬁsmgkfg@ﬁf 530 R ’ttr?agr%{‘e(feﬁ?éﬁmg fave been

done, but the deaéssagel hs deobetgbndi the ademply. Fhéhedikddr.' $hdr adi ng  Agent

conpl etes the deahe%“ﬁt&&rpﬁ %111{\/25&@%& &éssa%;@%ooﬂcﬁ&%ekakes pl ace

when the Agent recelves t Deal St at usivaker nessage fromthe nmaker. |If the
nessage 15 showsBEokeH pedeief| the Wétpraé’éeE%a‘bgﬁ?lF%égde Tieltdaddies Trading

Agent wi || next chedo tas @ax@w@blgentsroadettnmthegdagecwmbﬁtpadhby in a
simlar mannﬁjr as_t.he ker The edlt q)egl reduce
0

c
the 20 anount® of PRSTEAIHE W%véﬁ Wtahg gé"fay e he%rht then reduce

the avail abl e crethe depltie ianteuitt newtisd 4 ogreply. The taker s Tradlng
Agent completes the deal execution process. This part of

the process takes place when the Agent receives the
DealStatusMaker message from the maker. If the message
15 shows a valid deal, the process continues.

The taker’s Trading Agent will next check for available
credit with the counterxparty in a similar manner as the
maker. The credit check may allow the deal, reduce the

20 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
deal to its disk. As soon as the information is committed

25 to persistent storage, the deal is dome. Aﬁy checks on the
deal status 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
done but the maker doesn’t know yet. As soon as the deal

30 is done, the taker‘’s Trading Agent will notify the maker
by sending a DealStatusTaker message to its Broker node.
This message is targeted to the quote and will be routed
to the maker’s Agent.



the deal. This reduction in available credit may affect future deals. The
taker's Trading Agent will now log the deal to its disk. As soon as the
informati P NPMEmmitted 25 to persistent storage, the BEHIBOIMIGHone. Any
checks on the deal status will now show a binding deal. The agent w ||
now notify the trader, print a-deal ticket and performany other post deal
processing. At this point, the deal is done but the maker doesn't know
yet. As soon as the deal 30 is done, tBe taker's Trading Agent will notify
the maker by sending a Deal StatusMaker nessage to _its Broker node. This
message is tar getedepbStatastie"arrRprafi FPRYRdnEotined  inérrmREiomker ' s Agent.
WO 01/ 98968 PCTnldu@lLhd Giz4al, %dThEelEa@thtﬁiéJ&Iﬁ#ﬁrchaﬁéé?éi% eentains final.

i nformation aboutt t he deal £ % t her ef or f| n% changﬁs to the quote.
Thi's i nformati oR 9 usEd BY-PHETHER it RS rbé’k HriHeEs fhe Trading
Agent. As the DedeSt and shekEradingessaye As theubealIthtusiikerhe Broker nodes,
each routiBgg Btﬁé&%%benf’é’%‘&té& t&a§su§m%hgn§ﬂk@§tﬁmst,oeéﬁd%§ quote

context. The anobunt ~of | S Treve rom"reserved onpl et e"
The portion notBXRke& ‘i‘%dW%H ‘FFOHIP@ dadernatdon: bp ugdate difseauetie t he quot e

is still activecontextlOrnd hhoddteBf NEdd a;aptﬂseﬁuo&dnlfebmn%aér@dnt he changes
and of the deat

ng Mar ket da e gessage 1 ot her  Broker
nodes usi ng net Wor om%u?q:leng flfﬁ £ert % nﬁeé?%loé'fags%ﬂ?‘e nessage gets to
t he owner BrokeltreseEvediti¢oofataidalleft ef the wubte siendtill motive Tkadi ng :
Agent. . .j0The mqnﬁ:h@%.|ﬂot&§§%tﬂe£h?rcﬂ%§|n&désdb:ﬁlﬂ:heAEhiere% Ry e the deal
'S no Ionger I n doalsl The Ag not t he trader, g]mlnt a ticket
and per f or m any®R§t RER 1% £8BE G, 2 ’ﬁ'ﬂ‘letpgdar pessage w3 Atl P

I nstrument s nmayBrokeeti nedes using network routing rules.

When the DealStatusTaker message gets to the owner Broker
15 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
20 additional information to be exchanged for a deal. An
example of this is the éettlement 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 dealInformation
25 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.

30 In the architecture described, a clique tree configuration
of brokers is used in which each of the brokers have equal
status. Trader agents are attached to some or all of the
brokers. The brokers are arranged in cliques but trader

agents are not. The clique arrangement, together with the



20 additional information to be exchanged for a deal. An exanple of this
is the settlenent instructions for EBS spot F/ X This type of information
is sent in avobembdsnf or mati on nmessage. After the deal is roTaBE®s@d, the
Agents can devel gop this information. The deal | nformati on 25 nessage i s sent
to the Broker node. The network Broker nodes will then route the nessage
to the other Agent where the information is processed as required by the
instrument. A deal is thus conpleted. 3033n the architecture described, a
clique tree configuration of brokers is used in which each of the brokers
have equal st at usuldy Fderbrgdeis: af anadishged @fdt targetitng bfahdssaged he

The ol ©aue arr ang CHEnEr i bRtk b fuads e oo o AERTRURES "5
rul es for broadcathe cfuigbkesiagassagedof aregeade fhodughe shagedworky ol t he

network mnim sesmé%géeﬁﬁmaéé QWaa-RESHY €91ed REOMGKERIL RRESAge Of
nmessage throggh the network. nmessage btg‘chagst and tar:gletl ng rules are

such that the 5 bPEREE 9 rf?&thﬁva?véc’tlﬂmk’n%v tReteRce Ofnat! GEESF | ot her
brokers on the nebwaidss bittheehstwoik K nmini Edgeoﬁfkmﬁeé@gd o€ wheresege has

come from and V\/ner GA gel ﬁaé oQS &%Qltiﬁé)wﬂg%% it 1 att% pEaANS t oatm%%ter ation

of the network to add remove ersrs are vely stralg forward
task. 10 In the f@h@@eﬁgsd@&rﬁméwonr ef eifenuetynxk b@@ﬁdn%écem@ve vari ous

nmessages sent thr gugledshes sy shegeikk1 PR raf gt robiieka®f. Message delivering
met hods. 15 The foll ow ng descri bes nessages which may be used within the

context of tHk anonynous tradi ng system descri bed. The follow ng
di scussi on is not ranieXlfeksdding ddsstigtion( OFeSence has been made to

various messages sent through the system by one of a

number of message delivering methods.

15 The following describes messages which may be used within
the context of the anonymous trading system described. The
following discussion is not an exhaustive list but covers
the main messages passed between the broker nodes. It does
not include broker-trader messages. Each message is

20 described in terms of a description, message attributes,
the wmessage distribution pattern, and preconditions which
attach to the message, message processing and outgoing

messages.

25 Order Submission and Cancelling
SubmitOrder and OrderAvailable Messages

Description

The SubmitOrder message is sent from a trader workstation
30 to a broker when the trader enters a new order. This can

be a vigible order (quote) or invisible order (hit.) If

this is a quote, then as a result of this event the broker

broadcasts OrderaAvailable messages to all other brokerxrs.



the mai n nessages passed between the broker nodes. it does not include.

br oker-trader nessages. Each nessage is 20 described in terns of a
descri pti YO OMBBage attributes, the nessage distribut PERTBIHE6Er n, and
preconditions which attach to the nmessage, nessage processi ng and out goi ng
messages. 25 Order Subm ssion and Cancelling Subm torder and
Order Avai | abl e Messages Description The Subm torder nessage is sent froma
trader workstation 30 to a broker wheld3the trader enters a new order. This
can be a visible order (quote) or invisible order (hit.) If this is a
quot e, then as &he &ygker gfhot peeeized ihe Fubpitorder nesgade 509 T der Avai | abl e

messages to al | telder wbhigitatson WR Od1123968. Riwhel B /B4 6843ex33 The broker

who received the Subm tOrder nmessage froma trader workstation is called
the owner of the order. 5 Message Attributes New order. Distribution
Pattern Subm tOrder: Targeted distribution pattern.. Routing flag 10 does
not matter _but Intercegtion flag is preferred. O derAvail abl e: Broadcast

di stributidn palie2fage APHIERE®i on routing flag is used. Preconditions 15
Submi t Order: Mereagaderi gi nator should be a trader workstation, and
destination should be a broker directly connected with this workstation.
OrderAvailability: None. 20 Message Processing As part of the processing
of the Subm t O digtiibution Pattern

SubmitOrdex: Targeted distribution pattern. Routing flag
10 does not matter but Interception flag is preferred.
OrdexAvailable: Broadcast distribution pattern.

Interception routing flag is used.

Preconditions
15 SubmitOrder: Message originator should be a trader
workstation, and déstination ghould be a broker directly

connected with this workstation.

OrderAvailability: Nome.

20 Message Processing
As part of the processing of the SubmitOrder or
OrderAvailable message, receiving broker B should do at

least the following:

25 Memorize the new order.
Attempt to match the order, subject to certain conditions.
Matching conditions (that are in addition to all business
matching rules) are designed to prevent a possibility for
the same proposed deal to originate on more than one

30 broker, the danger being that two brokers would propose
the same automatch. They may specify that broker B may
match the new order N with an existing order O if at least

one of the following is true:



Or der Avai l.abl e message, receiving broker B should do at |east the

follow ng: 25 Menorize the new order. Attenpt to match the order, subject
to certain cwadiens. Mitching conditions (that are in mrdBtivee7to al l
business matching rules) are designed to prevent a possibility for the
sane proposed deal to originate on nore than one 30 broker, the danger
being that two brokers would propose the sanme automatch. They may specify
that broker B may nmatch the new order Nswith an existing order O if at

| east one of the following is true: WO 01/98968 PCT/JBOLl/ 01627 34 Either
Nor Ois a hit owed bitBr NQid & ﬁé\aohieromweqz By B; N arrived via
Subm t Order nessage (i ,€, dlre%tté% frog_)?t e trader's workstation). 5 If the
new order is a quote tﬂe’r‘f; 8B RFe®ibr oker s (possible with nodified
avail abl e and reservedvamines wk smom::ciﬂémgwsi Goaeyedilyvisom

Order Avai | abl e rre gl‘eradgg % sages If Bis the broker that is
processi ng Submt val abl e nessage M the follow ng outgoing
messages may be sent by B as a result of processing nessage M 15 1. [f

the new order is Ge@nchAlLokel, B A OB LS 10 bobhilLr A RXSt I NG

quote, then one o uotes nust converted into or a parti al
hit if it is not Bﬁ?%"ﬁgé v medifigf| avaidepke and cragesked appyntscofivert to a

hit only a quote Baé nakcRIWRF waPaRRRSl §¥0v20 cMAPANEN8ETe dkSsad.Or the
instrunent in questl on, such a conversion may reqw re quot e verification

wth
10 Outgoing Messages

If B is the broker that is processing SubmitOrder or
Orderavailable message M, the following outgoing messages
may be sent by B as a result of processing message M.

15 1. If the new order is a quote and broker B automatches
it with an existing quote, then one of the quotes
must be converted into the hit, or a partial hit if
it is not matched for its full amount. The broker may
convert to a hit only a quote that it owns. Depending

20 on business rules for the instrument in question,
such a conversion may require quote verification with
the workstation. If thig is the case, then a
ConfirmOrder message must be sent to the workstation.
If it is the workstation that submitted the guote,

25 and M, is the new ConfirmOrder message. In the case,

TargetSend (M,, W); is executed.

2. If broker B has to convert a quote that he owns into
a hit or a partial hit, it is not the newly submitted
30 order, and business rules do not require quote
verification as described above, then a MarketUpdate
message needs to be broadcasted. The purpose of this
message is to reserve the amount of the quote that is



the workstation. if this is the case, then a ConfirnOder nessage nust .be
sent to the workstation. |If it is the workstation that submtted the
quot e, 2588 s t he new Coni rnOrder nessage. |n thePCHBB101627r get Send
(M, W; is executed. 2. If broker B has to convert a quote that he owns
into a hit or a partial hit, it is not the newwy submtted 30 order, and
busi ness rules do not require quote verification as described above, then a
Mar ket Updat e nmessage needs to be broadéasted. The purpose of this nessage
is to reserve the ampunt of the quote that is WO 01/98968 PCTABO1/ 01627 35
bei ng converted i nt obeing ﬁP%‘{e%gel@f@a'élt‘?ﬁ‘,ltl- glong epretlymeletedh Mo ket updat e

nessage. In this casendmneadiaietipdateBhesdageeXBCthed. cdre3. I N the case
described in (2), a PropgseDeal nessa shoul d al so be sent to the owner

of the other quote (not ]?:‘Gﬁﬁ;‘éﬁted“vogfhei%ﬁ‘??“ﬁ'ess B owns both quotes.
Nbre exactly, if Ris the broker who is the owner of the other quote, and

is the w 10 Pro oseDeal ssa and Né\ is the Market ugdate nmessage
generat ed g hithe 5 ARarheAnt, (54 o cB FEEBRETSAA MICHRISR, nul | ) :
I S execut ed. 15 4 | #hdurldk elsdBbrasaite ot the penewrofethavicthennquexest i ng

order, and both ordegﬁotasemggt%g oy Be ﬁ%_qt hgﬂféésr % pafyd Market Tl pdat e

nmessage may have to one or uot es. are sent as 20
described in (1) andq*qges More exactly, if R is the brokexr who is the

owner of the other quote, and M, is the new
10 ProposeDeal message, and M, is the MarketUpdate
message generated by M,.
In this case,
TargetAndBroadcasttoRoot (M; M,, R, null):
is executed. '
15
4, If broker B matches the new orxder with an existing
order, and both orders are owned by B, the
ConfirmOrder and MarketUpdate message may have to be
. sent for one or both quotes. They are sent as
20 _described in (1) and (2).

5. If the new order is a quote, broker B has to send
information about the new gquote to other brokers
(possibly in a modified form if he has performed some
25 matches; this would transfer some available amount
into a resexrved amount). If M, is the OrdexrAvailable
message that needs to be sent further,

broadcast (M,, B); is executed.
30 OrderCancelled and InterruptOrder Messages .
Description

InterruptOrder message is sent from a trader workstation

to a broker when the trader wishes to interrupt his order.




5. If the.new order is a quote, broker B has to send information about the
new quote to other brokers (possibly in a nodified formif he has
performed sd&V@oZBo@at ches; this would transfer sone avai [PEBIBOIAMGENt into
a reserved anount). If ML is the OrderAvail able nessage that needs to be
sent further, broadcast (M B); is executed. 30 OrderCancelled and

I nterrupt Order Messages. Description 2nterruptorder nmessage is sent froma
trader workstation to a broker when thesgrader wishes to interrupt his
order. WD 01/98968 PCT/ 1B01/01627 36 As a result of this event, the broker
broadcasts O derGarcebéwed nfsdegeetantal theobhekerbbokmeicests Message

Attributes 5 Ref e5.008al 813ed'illsBage BSLi BihbpB:BRaler n | nter rput Or der

Targeted distribution pattern. Routing 10 flag does not matter but for
consistency it is preferred to use Interception flag. O derCancell ed:

Broadcast distri bkgésggegg._ttg%&esl nspection routing flag is used. 15
Precondi ti ons Interrupt Order: Message originator should be a trader

wor kst ati on, Sand dest iRe&erenreshod @upee.a broker directly connected with
this wor kstatl on. XnterruptOrder nessage may be sent from workstation Wto
broker B only if 20 previously a Subm tOrder nessage was sent fromWto B..
Order Cancel | ed: An OrderCancel | ed nessage nmay be sent (broadcasted) from
Broker B only if mistvipusios Patteder Avai | abl e nessage for the sane order

was broadcast ) . , .
InterrputOrder: Targeted distribution pattern. Routing

10 flag does not matter but for consistency it is preferred
to use Interception flag.
OrderCancelled: Broadcast distribution pattermn. Inspection

routing flag is used.

15 Preconditions
InterruptOrder: Message originator should be a trader
workstation, and destination should be a broker directly
connected with this workstation. InterruptOrder message
may be sent from workstation W to broker B only if

20 previously a SubmitOrder message was sent from W to B.

OrderCancelled: An OrderCancelled message may be sent

{broadcasted) from Broker B only if previously a

OrderAvallable message for the same order was broadcast
25 from B.

Messgage Processing
As part of the processing of the OrderxCancelled or
InterxuptOrder message, receiving broker B should do at
30 least the following:
Verify that this order is known, and report an error
otherwise;
Mark the order as canceled, prohibiting any new deals

involving this order;



25 from B. Message Processing As part of the processing of the

OrderCancel l ed or InterruptOder nessage, receiving broker B should do at
30 | east MWROWWPBoW ng: Verify that this order i s knownPCER#IAWEOrt an
error otherwi se; Mark the order as cancel ed, prohibiting any new deal s

i nvol ving this order; WO 01/98968 PCT/1BOLl/ 01627 37 if there are no

pendi ng deals involving this order known to B and no outstandi ng
ConfirmOrder requests, the latter being possible for the order owner only,
the information about this quote need not be kept any longer. 5 CQutgoing
Messages None Unl i kEE tthergraxe pogepdins cleabedinved vime $his harde®

O der Cancel ed ”ﬁ%&&g%oué%daﬂok{h%%&ldﬂg e&%ﬂrneréézageq%éf&%r efre it is not

the application'.s responsib ty t Xplicitly re-send thi's nmessage
further. The di $2%5S3ubPiRg PP&?’é?lewiEP? '-'é’@l PLAT PHRRT MBd¥adde 0 al | brokers

who need it. lbnfabrPowpesat wiid Mutechebpdriebe HRpOPAGEDRAGedESSAgES

I nf or mal scription 20 A ProposeDeal ‘nessage is sent fromthe broker who
initiated the match to the-broker who owns the quote. A proposed deal

al ways mat ches owegcimgtBedsugke#r) and one hit (taker). The hit may be a
guot e convertengrg)ea hit during

Unlike the previously described messages, the

10 OrderCanceled message uses an Inspection routing flag.
Therefore it is not the application’s responsibility to
explicitly re-send this message further. The distribution
layer will deliver this message to all brokers who need
it.

15

». Deal Proposal and Market Updates

ProposeDeal Messages

Informal Description

20 A ProposeDeal message is sent from the broker who
initiated the match to the broker who owns the guote. A
proposed deal always matches one quote (maker) and one hit
(taker). The hit may be a quote converted to a hit during
automatch, but it is still treated as a hit for the

25 purpose of ProposeDeal processing. A ProposeDeal wmessage
carries the authority to match (and re-match if necessary)
the hit from the broker-owner of the hit. However, there
is no authority to match the quote from the broker-owner
of the quote yet. The wain purpose of ProposeDeal message

30 is to get permission from the broker-owner of the quote to
commit the deal. ProposeDeal also generates a MarketUpdate
message that is broadcasted to all brokers in the network
in order to inform then that some amount of the quote

should be reserved.




autaomatch, but it is still treated as a hit for the 25 purpose of
ProposeDeal processing. A ProposeDeal nessage carries the authority to
match (and rwowaesés i f necessary) the hit fromthe brokerCcTawedmenft the
hit. However, there is no authority to match the quote fromthe

br oker-owner of the quote yet. The main purpose of ProposeDeal nessage 30
is to get perm ssion fromthe broker-owner of the quote to commt the
deal . ProposeDeal al so generates a Narketigpdate nessage that is
broadcasted to all brokers in the network in order to informthen that
some anmount of theudpeaye atheibkdse reserved. WO 01/9! 968 PCT/ 1801/ 01627 38
Message Attributes A new proposed deal containing at |east the foll ow ng
attributes; 5 Reference to a quote that was matched; Hit (possibly obtain
from a quot e-to-hid neenpeimised )deal hadntedsingptt Neckst attee Aoblowingf t he
proposed deal . loatlg' %%&qti on Pattern Targeted distribution with

br oadcast toward root. € ~ ProposeDeal nessage originates at the broker
who perfornmedS the nat ®ef¢vmcautormbudte dhat evagaratishedand its final 15

destination is the b - : ; '
estination is the bro % magsgw °5°Q§’Dr§§?§£ o ﬁ{aQ@éi%@%lt ESvAIS oh

Mar ket Updat e gener at ed 'S opose erception routing ?I ag is
used. 20 Precondi tihalswas gpssesbabndressage with a reference to quote Q may

be sent from'broker Sahgub¥ glfefh@pgs%ysgdfd@gle,vi ously a OrderAvailable
nmessage with quote Q was sent fromBto S. 25 .

10 Distribution Pattern

Targeted distribution with broadcast toward root. The
ProposeDeal message originates at the broker who performed
the match (or auntomatch, or re-match), and its final

15 destination is the broker who owns the quote. Broadcast
message is MarketUpdate generated by this ProposeDeal.

Interception routing flag is used.
20 Preconditions

ProposeDeal message with a reference to quote Q may be

sent from broker 8 to broker B only if previously a

OrderAvailable message with quote Q was sent £rom B to S.
25

Megsage Processing

As part of the processing of the ProposeDeal mesgsage,
receiving broker B should do at least the following:

30 Verify that the quote to which this ProposeDeal
refers is know to B. There is only one case when this may
not be true, specifically, if B deleted the quote recently

in response to a OrderCancelled message. In this case B



Message Processing As part of the processing of the ProposeDeal nessage,.
recei ving broker B should do at least the followng: 30 Verify that the
quote to WHRIPS¥RBIi s ProposeDeal refers is know to B. TPERBBOI/@62N| y one
case when this may not be true, specifically, if B deleted the quote
recently in response to a OrderCancelled nessage. in this case B WO
01/98968 PCT/ TB01/ 01627 39 should reject the deal and set "' Cancell ed
quote"” flag in ProposeDeal Fail nessage9 Verify that the anount of the
proposed deal is still available in the quote, according to B s |ocal
order book. 5 FRoulid gejectnfhesisalBanh@ekd"Cascetled lpotealtlagohpl etel y or

partially, depeggélg}geghymghﬁésgaggre Is at | east sone avail able anount in
this quote); Menorise this deal (not necessary if the deal was conpletely

rejected); 10 AttenplSHiEYr il EHS(IOUPE) e tha REMBAAE dsehetntatidl one or
several new Pr omﬂamé 1¥e THa J@sotief, écﬁi&'ﬁﬂﬂﬂg it® BSQJQ%EEféﬂderFﬂéd&@;rd the

ProposeDeaI urther, unl £33 cted or Bis the
owner of the qugfg&ifSl? 5 &Pe dga?ucon Eu?%ﬁ)‘ ‘?)arloé @p g"i°§ t he owner
of the quote. (Nerti@lly, tdﬂpgnpxm:@sswlatétarstlwrlehlqm deagipbine mat i on with

the vvorkstatlongvaﬁébgglmuyesmgzﬁs qddtkf; B is the broker that is
processi ng ProposeDeal nessa and S 1s the broker who sent this

message to B. The {Y¥fWo5HeH %ﬁt@%ﬁlndnﬁ%éﬁaéf@é%amyfb’é‘%éﬁﬁl BasB as a result
of processing nesfIGtebr rejected);

10 Attempt to rematch the rejected amount, generating
one or several new ProposeDeal messages if rematch is
succegsful;

Forward the ProposeDeal message further, unless it is
completely rejected or B is the owner of the quote.

15 _ Initiate deal consummation process 1f B is the owner
of the quote. (Normally this process starts with quote

- confirmation with the workstation).

Outgoing Messages

20 | |
If B is the broker that is processing ProposeDeal message '
M, and S is the broker who sent this message to B. The
following outgoing messages may be sent by B as a result
of processing message M.
25
1. If broker B does not reject the proposed deal
completely (i.e. it approves the deal, or it approves
a partlal amount of the deal), and B ig not the owner
of the qguote matched in this proposed deal, then the
30 proposed deal message (maybe with a reduced amount)

is forwarded further. If R is the broker who is the
owner of the quote, M, is the new ProposeDeal
message, and M, the MarketUpdate message generated by
M, then




25 1. If broker B does not reject the proposed deal conpletely (i.e. it
approves the deal, or it approves a partial anount of the deal), and B is
not the ownewoepdsedshe quote matched in this proposed dealecribmmiéae 30
proposed deal nessage (maybe with a reduced amount) is forwarded further.
If Ris the broker who is the owner of the quote, ML is the new
ProposeDeal nessage, and Ma the Marketupdate nessage generated by ML then
WO 01/9890 PCT/1B01101627 40 target AmdBrygadcast ToRoot (M,, M2, R 0); is
executed. 2. if broker B does not reject a proposed deal 5 conmpletely (i.e
it approves at |east a parttsdgedsmisrbadddistirbmotedr), Mang, B)i;sié he owner of
the quote matched in this %x ﬁgsgd deal, then a Confirmarder nessage is
forwarded to the workstatio tdentered this order. Confirnorder nmessage
and M2 is the MarketUpdate 10 nessage generated by M, then

t ar get AudBr oadcast_ToRo , executed, 3..1f broker B does
not approve the p dposgg }%“N%Fr d(?\é%ﬂc%’tjé?:&?cﬁa(?mﬁgs?dejdgﬁs at |least a
part of the &nount of coiplegdedy )(i.ehidnappRveposeBeakFa paneisdageounts sent .

If M is the new PropogeDaql Gaii) m;&é%g%s th%ndmkef erilif eé@ﬁama
initiated this deal, thentargetéen l); is execute

ProposeDeal Pai | nessagédddué H’B?P°§§‘F1é435ﬂ~e t&lenmrwmd@”mﬁéﬁg%éts in this
case, because as thereforwarded to the workstation that entered this order.

ConflrmOrder message and M, is the MarketUpdate

10 message generated by M,, then
targetandBroadcastToRocot (M,, M,, W, 8); is
executed.

3. If broker B does not approve the proposed deal
15 completely (i.e. he rejects at least a part of the

amount of the deal), then a ProposeDealFail message
is sent. If M, is the new ProposeDealFail message,
and I is the broker who initiated this deal, then
targetSend (M, I); is executed.

20
A ProposeDealFall message does not generate a
MarketUpdate broadcast in this case, because as there
was no MarketUpdate broadcast from B connected with
this proposed deal, so there is nothing to unwind.

25 However, subsequent legs of a ProposeDealFail message
will normally use targeted distribution with a

broadcast from root pattern.

4. If a broker B rematches the rejected deal {(or part
30 thereof) , then one or more new ProposeDeal messages
are generated. If M, is a new ProposeDeal message, M,
is the MarketUpdate message generated by M,, and C is
the broker who owns the newly matched quote, then
targetAndBroadcastToRoot (M, M,, O, nmull):



was no Market Update broadcast from B connected with this proposed deal,. so
there is nothi ng to unwi nd. 25 However, subsequent |egs of a
Pr oposeDedYF/48%fessage will nornally use targeted di SPETIBAINIGY with a
broadcast fromroot pattern. 4. If a broker B rematches the rejected deal
(or part 30 thereof), then one or nore new ProposeDeal nessages are
generated. If ML is a new ProposeDeal nessage, M is the MarketUpdate
nmessage generated by ML, and O is the4broker who owns the newly matched
guot e, then target AndBroadcast ToRoot (ML, Ma, O, null); WD 01/98968
PCT/ 1B01/ 01627 41 iis exeeuhedd. THis d&s|dpngofier fegchensyh PoeppsaDepbseDeal
message. ProposeDealyfgakhgdessage S Description A ProposeDeal Fail nessage
is sent froma broker who rejected a proposed deal .or reduced its anount,
to the 10 broker who initiated the deal. The purpose of the nmessage is to
i nform the deal ppdpokbbéfiratialesdsige deal failed (nmaybe partially),
optionally _return the authority to re- match the hit, and rew nd market
updat es geﬁerat ed by the ProposeDeal nessage. 15 Message Attri butes
Reference to thsedt@aptidiat failed; Failed anount ; Non-rematched anount;
20 Bool ean flag indicating whether the .reason for rejection was cancelled
qguot e.

A ProposeDealFall message is sent from a broker who

_' rejected a proposed deal or reduced its amount, to the
10 broker who initiated the deal. The purpose of the message
is to inform the deal initiator that the deal failed
(maybe partially), optiomally return the authority to re-
match the hit, and rewind market updates generated by the

ProposeDeal message.

15
Message Attributes
Reference to the deal that failed;
Failed amount; -
Non-rematched amount;
20 Boolean flag indicating whether the reason for
rejection was cancelled quote.
(“Cancelled quote” £lag).
BExanple '
25
Consider an original deal amount of 100, of which only 70
was approved by the broker that generated this
ProposeDealFail message. This broker was able to do a re-
match for an amount 20. In this case, the failed amount
30 would be 30 and the non-rematched amount would be 10. Such

a ProposeDealFaill message would carry the authority to
perform additional re-match, if possible, for the amount

non-rematched amount 10.




("Cancel l ed quote"” flag). Exanple 25 Consider an original deal anount of
100, of which only 70 was approved by the broker that generated this

Pr oposeDeal Fed bi/ssemsage. This broker was able to do a re-parasahid2or an
amount 20. In this case, the failed amount 30 would be 30 and the

non-r emat ched anmount woul d be 10. Such a ProposeDeal Fail nessage woul d
carry the authority to performadditional re-match, if possible, for the
anount non-renmat ched anount 10. Wc) 01/£8968 PCT/ 1B01101627 42
Distribution Pattern Targeted distribution, or Targeted distribution with
br oadcast from r oafistFmsabadeaditettsii bution is used by the 5 broker that
generated this nessage, and Targeted distribution with broadcast fromroot
is usually used by subsequent brokers. Side-broadcasted nessage is

Mar ket Updat e t hat Tamgetess diberivut ked, Uptatarggeak dasedidnrios hetbr i gi nal
ProposeDeal Messagg.o diddt Wigh NBMHDLed: BAMALBuE o 8T bith t* of

ProposeDeal Fai | nessage. nterception’routing ag I's used. Preconditions
A ProposeDeal fai | hreksagdaki genexated shéadessaden @B8alTayIRESY be sent from

Br oker S tOf br OkgrdiBthd&bﬁ WAV beskilci s f]?EmHg&@psQQ%@hlﬁps%ae&w th dEal
was sent fromB t : e. _consequence of this is that, broker B nust know
deal D. The non- r%’%ﬁ?‘é‘fﬁi‘(’f fo%iﬁf'%rﬁr%‘:?%}s% BFreEfFai®t han the failed
anount, and the f aidridtupdanat tisttoutwinde tles¥acketPPdecp genetrtedtlie deal

amount of the origiiab:fiiResfilpdEdlens diRkaB0)iRARLANSA ARuR Shoul d be
non- negati ve and the
equals to “Failed amount” of ProposeDealFail message.

Interception routing flag is used.
Preconditions
A ProposeDealFail message with a reference to a deal D may
be sent from broker S to broker B only if previously a

15 ProposeDeal message with deal D was sent from B to 8. One
consequence of this is that broker B must know deal D,

The non-rematched amount should be less or equal than the
failed amount, and the failed amount should be less ox

20 equal than the deal amount of the original proposed deal.
The non-rematched amount should be non-negative and the
failed amount should be positive.

Message Processing

25
As part of the processing of the ProposeDealFail message,
receiving broker B should do at least the following:
Verify that this deal is known to B, and report an
error otherwise.
30 If the message has “Cancelled quote” flag set, verify

that the quote matched in this deal is know to B and

marked as cancelled, and report an error otherwise.



fail ed anount shoul d be positive. Message Processing 25 As part of the .
pr ocessi n%Y of the ProposeDeal Fail nessage, receiving broker B should do at
| east the WO B¥Eng: Verify that this deal is known t oPEFMBEHH6?Teport an
error otherwise. 30 If the nessage has "Cancelled quote" flag set, verify
that the quote matched in this deal is knowto B and marked as cancell ed,
and report an error otherw se. WO 01/98968 PCT/ | BOLl/ 01627 43 Attenpt to
remat ch non-remat ched anount of the de#B, generating one or several new

ProposeDeal nessages if rematch is successful. Forward ProposeDeal Fai l
nmessage further (posRiismpt oo fEpaEch pewrezateind pefwmtcREédthmeent, if B did

some rematching), udmsatihd $nkher sBirétaal Qew WrdpbSenial nessag8d if

Hi t Not Mat ched rressagree“'g\ﬁ% flhies quner, (%f the hit, if Bis the initiator of
the deal but not the ORHEr “of ¥HEH: and renai ning non-remat ched amount
is not 10 zero.. | fFddwarfiatmpobendal¥allk opssage deathers (poweiddgpl etel y

known, thessum of fajd.ed a{@%? - Pasfieal fFail es and Done
amount of al Done aVbrrletglsf'i{g_es %é t |g&géeta Egel ng .edui;ﬁalBt g{?ﬁ%ﬁ eal 15
anount, B does not reE@teBingepurisgr Rats Sheabtitiateniof Hemldeahy | onger.

Moreover, if the quUOd&hd HitNotMKEshed® nEsdteR! L8thnaABAnd ot dgahivas the |ast
ere. are no outstandi ng

pendi ng deal for this_quote known to B, and t
Confirnorder requestt %t e Fhe f"é’rt’ia§°rﬁaﬁg§s e PPb PAH BB C¥PEE owner onl vy,
t hen i nformation of the hit, and remaining non-rematched amount is not
10 Zero. _
If the fate of thie proposed deal is now completely
known, the sum of failed amounts of all
ProposeDealFail messages and Done amount of DealDone
messages for this deal being equal to the deal
15 amount, B does not need to keep information about
this deal any longer. Moreover, if the quote is
marked as cancelled, and this deal was the last
pending deal for this quote known to B, and there are
no outstanding ConfirmOrder requests, the latter is
20 _ possible for the quote owner only, then information
about this quote is not needed any longer either.

Outgolng Messages

25 If B be the broker that is processing ProposeDealFail
message M, S is the broker who sent this message to B, and
R is the broker who owna the gquote matched in the failed
deal.

30 The following messages way be sent by B as a result of

processing message M.

1. If a broker B rematches non-rematched amount of a

ProposeDealFail message rejected deal (or part




about this quote is not needed any | onger either. Qutgoing Messages 25 If
B be the broker that is processing ProposeDeal Fail nmessage M S is the
broker who swa®»1/489¢8s nessage to B, and R is the broker VQI/MBMWM62’The quote
matched in the failed deal. 30 The foll ow ng nessages nmay be sent by B as
a result of processing nessage M 1. If a broker B rematches non-remat ched
anount of a ProposeDeal Fail nessage rejected deal (or part WO 01/48468
PCT/ FBOL1/ 01627 44 thereof), then one or gore new ProposeDeal nessages are
generated. Thus, if Ms a new ProposeDeal nessage, Mz is the Marketll pdate
nmessage generated by Mheres®) ,Othen bhe dyr akes neloPxnposeddsd mevdagesat ched 5

t th t t AndBroad I is d
quot e, en target An ra](}@ &ﬁa&l@&?c’%@%mi}ff 35 &S %:’Eg{’ﬁ%ntgls is done

for each new ProposeDea ssage roker e initiator
of deal, and "Cancell @@sqmlemz fieakhe YapkptUpdete RepRYcheeneEspdduDeal Fai l

nessage (nmaybe nodifieqy), shoubdidene lpowar dubUsiite the iy ddtcheds the
br oker who |%:2t| ated this prgposed deal, ML is the new 15 ProposeDeal Fai l

message, and the MarREFep message generated by ML, then
t ar get AndBr oadcast Fr onmRoot (:Mg’letm&rdadbaéﬁwokb& empoy) elaul) ;3. |f broker B

is not the initiator of, deal "Cancel | e uote" fl t hen t he
Pr oposeDeal Fai | nmessagé (ﬁ’ﬁ%‘&eﬁb&’hﬁge’cﬁ %gﬁ%?ﬁog' B%& new °P°s'§Dea1

message.

10 2, If broker B is not the initiator of deal, and
“Cancelled quote” flag is not set, then the
ProposeDealFail message (maybe modified) should be
forward further. Thus, if I is the broker who
initiated this proposed deal, M, is the new

15 ProposeDealFail message, and M, the MarketUpdate
message generated by M;, then

targetAndBroadcastFromRoot (M;, M;, R I );

is executed.

20 3. If broker B is not the initiator of deal, and
*Cancelled quote” flag is set, then the
ProposeDealFail message (maybe modified) should be
forwarded further. However, unlike the previous case,
market update for cancelled quote needs not to be

25 broadcasted. Thus, if I is the broker who initiated
this proposed deal, and M; is the new ProposeDealFail
message, then

targetSend (M;, I); is executed.

30 4. If broker B is the initiator of deal D, but not the
owner of the hit involved in the deal D, and non-
rematched amount is not zero, then HitNotMatched

message is sent to the owner of the hit. Thus, of O



forwarded further. However, unlike the previous case, market update for
cancel | ed guote needs not to be 25 broadcasted. Thus, if | is the broker
who initi 3QYUMWR; s proposed deal, and M is the new PrRGRIBOTIMEITFai |
nmessage, then targetSend (N1, 1); is executed. 30 4. If broker Bis the
initiator of deal D, but not the owner of the hit involved in the deal D,
and non- rematched anount is not zero, then HitNot Matched nessage is sent
to the owner of the hit. Thus, of 0 WO 451/ 98968 PCT/ 1B01/ 01627 45 is the
broker who is the owner of the hit, and ML is the new Hi t Not Mat ched
message, then target Serithe hiroksy) whe sisokbe @vwagr obitdet hilt, gnd I, is

Hi t Not Mat chedmessagethé ristiniri idtdthia EVRAS febslyel, Nehen | a9, and therefore is
not delivered to application on the internediate nodes. 5. |If broker Bis

the initiator of the deal *359gf@etthdMoRheriHe*prrted-t Noka ¢hall @ n t he deal ,
and this hit 10 that HiEsctuatehed deysaye]ilot sentowhiti Bypasenrdatimn, then the

Mar ket t pdatge nessage d a The purpose,of, this nessage
is to rever%e (maybeffgpi’r t%féﬁ%%e?ﬁge 3??%%‘?%3#1 ?ﬁ?e?flp?fﬁ%cﬁlsogage t hat

was sent when quot e- eB-tHie intermediatm n@des done. Thus, 15 if ML is the new
Mar ket Updat e nessage, then broadcast (M, B); is executed. MarketUpdate

Message Description 20 MarketUpdate nessage is used to informall brokers
in the network5Sabouff oxokarge isnth diniabrtorand thesdeald anduthes of a

quote. In nDst caseSowhdy SEMENS AGE MtcBAMELEhONdeh], and this hit

| | 10 that was obtained via quote-to-hit conversation, then
the MarketUpdate message needs to be broadcasted. The
purpose of this message is to reverse (maybe
partially) the effect of MarketUpdate message that
was sent when quote-to-hit conversion was done. Thus,

15 if M, is the new MarketUpdate message, then

broadecast (M,, B); is executed.

MarketUpdate Message

Description

20 MarketUpdate message is used to inform all brokers in the
network about a change in available and reserved amounts
of a quote. In most cases, this message originates on a
broker who made some dealing decision (i.e. proposed a
deal, or rejected a previoﬁsly proposed deal), and is sent

25 as a second message in one of Targeted distribution with
broadcast patterns. There are also some cases when

MarketUpdate message is sent by itself.

Message Attributes
30 Reference to a quote;

Reservation amount (may be positive or negatiwve).

Distribution Pattern




br oker who nmade sone dealing decision (i.e. proposed a deal, or rejected a
previously proposed deal), and is sent 25 as a second nessage in one of
Tar get ed di swonisspison with broadcast patterns. There arecalBo/gere cases
when Market Update nessage is sent by itself. Message Attri butes 30
Ref erence to a quote; Reservation anount (nmay be positive or negative).
Distribution Pattern WO 01/98968 PCT/ XB01101627 46 Broadcast distribution
pattern, when sent by itself. It may al s be sent as a second nessage in
one of the Targeted distribution with Broadcast patterns. The routing
flag i s inspectiorerdadbi&r @igitibabson Aabberdt WpdakentrassageeltayIitbe sent
frombroker Ato ke on Lf the O derAyail abl sage for the sane
guote was previ o%?’yagse%'lt%ef rs%l%/ﬁ A%t "B8°° gne%%%e g? ﬁererggr%%dcast 10 of
Mar ket U dat e nmessdfprgeted|diapsituidonwich ByfoatprstqpatiernshVeBwagenifmgcessi ng
As part of the progggskddRbeMadsett 7pdate nmessage, receiving broker B
should do at least the followng: 15 Verify that the quote this nessage
refers to is Rnown to the broker. Add reservation anount to Reserved
amount of the quodRcoR&ftidyltract Reservation anount from Avail abl e
anount of the quote. 20 Qutgoing Messages None.

A MarketUpdate message may be sent from broker A to broker

B only if the OrxderAvailable message for the same quote

was previously sent from A to B. The root of the broadcast

10 of MarketUpdate message is always the owner of the quote.

Mesgage Processing

As part of the processing of MarketUpdate message,

receiving broker B should do at least the following:

15 Verify that the quote this message refers to is known

to the broker.
Add reservation amount to Reserved amount of the
quote, and subtract Regervation amount from Awvailable
amount of the guote.

20
Outgoing Messages
None.
HitNotMatched Message
25

Description

A HitNotMatched wmessage is sent to the broker-owner of the
hit in order to inform him that a proposed deal for this
hit failed. Unlike the ProposeDealFail message,

30 HitNotMatched is used when wmarket updates made by the
proposed deal are already undone and there are no pending
deal objects on the intermediate brokers. The only purpose
of this message is to notify the broker that the hit was

not matched. This message may be sent when the hit was re-



HLt Not Mat ched Message 25 Description A RitNotMtched nessage is sent t.o
the broker-owner of the hit in order to informhimthat a proposed deal
for this WQ/BB| ed. Unlike the ProposeDeal Fail nessageCT/BO1#62Ot Mat ched

i s used when mar ket updates nmade by the proposed

deal are al ready undo

and there are no pending deal objects on the internedi ate brokers. The
only purpose of this nmessage is to notify the broker that the hit was
mat ched. This nmessage nay be sent when 47he hit was re WO 01/ 98968

PCT/ 1B01/ 01627 47 mat ched by a broker who is not.

the owner of the hit,

ne
not

and

the deal subseqB@hthsd P&l?élPkf’Sé@moB% Foitnherewsey B Ebe rhithr spdseDeal Fai |

processing). 5 Ihhssm& Abbddgashes, fREiéi‘I ensé&e 'Rtdo

1, mesé\kb%( ﬁped amo

of the hit. Ds ut attern. Tar get ed dlstrl ution pattern. Rou
et B R

flag i s Bypass. eco

broker B only if the followng is true: 15 Bis the owner of the hit;

Alnltlatecgargggahcegﬂ&( hit, and this deal

(i.e. Areceive
recei ver of a Hit NotRéfieriesde rm:saalgﬂ:-i s al vvays t he

subsequent |y failed

pose ail nessage). 20 Message Processing The

owner of the hit. As

part of the processigg af.thes HitNot Ma{h d ¢ message, recei vi ng broker

shoul d do at

Distribution Pattern.

10 Targeted distribution pattern. Routing £lag is Bypass.

Preconditions

HitNotMatched may be sent from broker A to broker B only

if the following is true:
15 B is the owner of the hit; and

A initiated a re-match for this hit, and this deal

subsequently failed (i.e. A received a ProposeDealFail

message) .

20 'Message Processing

The receiver of a HitNotMatched message is always the

owner of the hit. As part of the processing of the

HitNotMatched message, receiving broker B should do at

least the following:

25 ~ Verify that the hit this message refers to is owned

by B, or is a result of a quote-to-hit conversion,

and that B is the owner of the quote.

If the hit in question was the result of a quote-to-

hit conversion, then update available and reserved

30 amounts of the quote, broadcast MarketUpdate message

for the quote, and attempt to re-match the quote.

Otherwise, update the available amount of the hit.

Depending on business rules, subsequent actions may

unt
ting

't ched may be sent from broker A to

and

B



| east the.following: 25 Verify that the hit this nessage refers to is owned
by B, or is a result of a quote-to-hit conversion, and that Bis the owner
of the quot ewobhissése hit in question was the result of a rTgIBeHKIER7 hit
conversion, then update avail able and reserved 30 anobunts of the quote,
broadcast Market Update nessage for the quote, and attenpt to re-match the
quote. QO herw se, update the available anobunt of the hit. Depending on
busi ness rul es, subsequent actions may W2g01198968 PCT/ 1B01101627 48
include informng the trader that the hit failed, or attenpting to
re-match the hit. Qutgdnejudddsdcany dHe Bradert Hieatbrbkekitt fatldds processi ng

a Hit Not Mat ched nessa t.ne foll ow es may be sent by B as a
result of processing n%?%%%%“%g 1'10. rFfM\Ab‘{E%kgir?eségg'enatches t he non- nmat ched
anount of the hit or quote, then one or nore new ProposeDeal 10 nessages

are generated. |f k roposeDeal nessage, M2 is the Market Update
nmessage gener at ed ét\gfgokﬁg,%gﬁg%&t he broker who owns the newly nmatched

quot e, then targetFh@BioatheabroksRothal k8, provesdingnal #itNotMstchedexecut ed.

This is done for each.pew PLRAPARADERM Ny RESRAEE nat bé fadnCnid ay@s obtai ned
via quote-to-hit conversion, then thé Markéttpdate nessage nmay need to be

20 broadcasted. THeSYGEpdfs #roFessirg 178838 is to reverse (maybe
partially) the effect afe biskerMirkabtpetal endbmaagednbat antagt Sentthwhen
quote-to-hit hit or quote, then one or moxe new ProposeDeal
10 messages are generated. If M, is a new ProposeDeal
message, M, is the MarketUpdate message generated by
M,, and O the broker who owns the newly matched
quote, then
targetaAndBroadcastToRoot (M;, M,, O, null);
15 is executed. This is done for each new ProposeDeal

mesisage.

2. If the hit was obtained via guote-to-hit conversion,

then the MarketUpdate wmessage may need to be

20 broadcasted. The purpose of this message is to
reverse (maybe partially) the effect of the
MarketUpdate megsage that was sent when quote-to-hit
conversion was done. If M; is the new MarketUpdate
message, then

25 broadcast (M,, B); is executed.

Deal Consummation

ConfirmOrder Message

30 A ConfirmOrder message is sent from a broker to a trader
workstation to verify that a guote entered by this trader
is still wvalid, this message is used when business rules
require verification with the workstation that the quote

is still valid before finalizing a deal.



conversion was done. If M is the new Market Update nessage, then 25 .
broadcast (1 , B)i is executed. Deal Consunmation ConfirnmOrder Message 30
A Confir nWQ&8¥Essage is sent froma broker to a tradePCT/IROIIS27t i on t o
verify that a quote entered by this trader is still valid, this nmessage is
used when business rules require verification with the workstation that
the quote is still valid before finalizing a deal. WD 01/ 98968
PCT/ 1 BOL/ 01627 49 Message Attri butes #ference to a quote.. Distribution
Pattern 5 Target distribution, or Targeted distribution with broadcast
toward to the rdessagefrbitmébetesy does not nmatter but for consistency-it is
preferred to use |nt@ceepddNtofd @gotd0 Preconditions The originator of
ConfirmOrder message should be a broker, and the destination should be a
trader workstation directly connected to this broker. ConfirnQOder nessage

may -be sent fromiBepiMitidnt Patieikstation Wonly if 15 previously a
Subm t Order _nessage was, sent fromWto A Message Processing As part of

the process?ng JRtERE BFHFLPHE Her oFeraghed dislabytien Wetkst ati on W shoul d
check whet her thaogacis itewat) tot thd reati koutish rfapbyddes hbe dareker with an

Or der Confirned S ) i ssages. |.f is the rkstation that is
processi ng Conf {Eﬁlﬁoe%grcogéig@engg Jb.@ is ggeferre o use Interception
flag.

10 Preconditions
The originator of ConfirmOrder message should be a broker,
and the destination should be a trader workstation
directly connected to this broker. ConfirmOrder message
may be sent from broker A to workstation W only if

15 previocusly a SubmitOrder message was sent from W to A.

Megsage Processing

As part of the processing of the ConfirmOrder message,

receiving workstation W should check whether the quote is
20 still wvalid, and reply to the broker with an

OrdexConfirmed message.

Outgoing Messages
If W is the workstation that is processing ConfirmOrder

25 message M, an OrderConfirmed message should be sent by W
to the requesting broker as a result of processing message
M. If M, is the new OrderConfirmed message, and A ig the
broker who issued ConfirmOrder request, then

targetSend (M,, A); is executed.
30

OrderConfirm Message

Description



25 nessage M an OrderConfirmed nessage should be sent by W to the
requesting broker as a result of processing nessage M If M is the new
Or der Confi r med errsmeesage, and A is the broker who issued GuWBovaDsxier
request, then targetsend (M,, A); is executed. 30 OderConfirm Message
Description sl WD 01/98968 PCT/IBO /01627 50 An OrderConfirmed nessage is
sent froma trader workstation to a broker in response to a ConfirnOder
nmessage. This nmessage contains a reply frggmthe workstation whether a
given quote is still valid. 5 ConfirnmOder/ O derConfirmed nessages are used
when busi ness r ulms oréaptoneimmed heate air wehth firbe a\mrlaéezation that the

quote is still val“t c}kggg%rog Pl %C%%Lé}glw%a@ﬁén sddedl 5 g Attributes

Ref erence to a quo I'ndicatl Whet her Q‘ﬁe quote is valid.
Di stribution Patt ewessage. Té#ge‘teéaaﬁﬁ SORtHIS] Grr‘?q?ét’t@?qm t/®uting flag does

not matter but fQp &kepsiithencatnet a&ﬂ%&g%% sted 4 srise valid erception flag.
Preconditions,_ 20 The origi nator of an O derConfirned ssage, receiving
br oker B shoufd ch°&F1¥‘E‘§%Fr{‘Fi‘?éieF8?‘}deﬁ% MEFRTTTY AFR AT hF ™ quot e i s known,
and report an err dusinédernliee rebhiteheenbiivagion wdtl atheswotiatatiim quote is
not valid, that the quote is still valid before proceeding with a

deal.

10 Message Attributes
Reference to a quote;

Boolean flag indicating whether the quote is walid.

Distribution Pattern
15 - Targeted distribution pattern. Routing flag does not
matter but for consistency it is suggested to use

Interception flag.

Preconditions

20 The originator of an OrderConfirmed message, receiving
broker B should do at least the following:

Verify that this quote is known, and report an error
otherwise.

If the message indicates that the guote is not wvalid,

25 then verify that this quote is in the cancelled state, and
report an error otherwise.

If the wmessage indications that the quote is not
valid, and for the purpose of ConfirmOrder request was to
confirm a deal, then initiate deal cancelling process.

30 If the message indicates that the quote is valid, and
the purpose of ConfirmOrder request was to confirm-a deal,
initiate deal completion process.

If the message indicates that the quote is valid, and

the purpose of ConfirmOrder request was to confirm a quote



25 then verify that this quote is in the cancelled state, and report an
error otherwise. If the nessage indications that the quote is not valid,
and for tMNOHEPWBse of ConfirnOrder request was to corfGCBIEMGEIal , t hen
initiate deal cancelling process. 30 If the nessage indicates that the
gquote is valid, and the purpose of ConfirnOrder request was to confirma
deal, initiate deal conpletion process. if the nessage indicates that the
guote is valid, and the purpose of Confli rnOrder request was to confirma
guote WD 01/98968 PCT/1BOL/ 01627 51 for quote-to-hit conversion, then
performthe confersaunte-sachilr gpearsioriedhenipenforni thee convenships is t he

final step in deah seHdseRideAn, (if BossitAeQt her steps where the deal could
potentially fail are_ 5 involved), and the full volunme of the quote is now

dealt and these deal $fafiscdprhendipal BEAP t e dgebiconsratdonBeli-ancel | ed.
Qut goi ng Messagew dfhdd sBeps whbee hekasal katild LopenreraIy g1 des Conf i r med

nmessage M the f,oll owng ou In ssages be sent, b as,_a result of
processi ng gfresséﬁ‘ero eciﬂ_, ??& %%‘8 %ﬁl(r){:agc’f‘g“en(? VS HetanE éo"tgﬁaﬁ;norder
message 15 was asénthege dezkssaire einfirfedpbtbebddle geszagboulichba a
ProposeDeal Fai | Jggsspg.is sent. If M is the new ProposeDeal Fail nessage,
and | is the broker who initiated this deal, then targetSend (ML, I); is

executed. 20 2. if the quote is not valid, and broker B rematched the hit
that was ori gi n@ukyoid} Masshgdst h this quote, then

10 If B is the broker that is processing OrderConfirmed
message M, the following outgoing messages may be sent by

B as a result of processing message M:

1. If the quote is not valid, and a ConfirmOrder message
15 _ was sent as a result of a ProposeDeal message, then a
ProposeDealFail message is sent. If M, is the new
ProposeDealFail messége, and I is the broker who
initiated this deal, then
targetSend (M,, I); is executed.
- 20
2. If the quote is not wvalid, and broker B rematched the
hit that was originally matched with this quote, then
one or more new ProposeDeal messages are generated.
If M, is a new ProposeDeal message, M, is the
25 MarketUpdate message generated by M,, -and O is the
broker who owns the newly matched quote, then
targetAndBroadcastToRoot (M,, M,, O null); is

executed. This is done for each new ProposeDeal message.

30 3. If the quote is valid, a ConfirmOrder message was
sent as a result of ProposeDeal message, and business
requirements do not include any additional deal
verification steps, i.e. the deal in now finalised,

then the broker that proposed the deal needs to be



one .or nore new ProposeDeal nessages are generated. if ML is a new
ProposeDeal nessage, M2 is the 25 Marketvpdate nessage generated by M, and
0 is the breaet9ssso owns the new y matched quote, then PCTIB01/01627

t ar get AndBr oadcast ToRoot (ML, Ma, O null); is executed. This is done for
each new ProposeDeal nessage. 30 3. If the quote is valid, a ConfirnOder
nessage was sent as a result of ProposeDeal nessage, and business

requi renents do not include any additionajz deal verification steps, i.e.
the deal in now finalised, then the broker that proposed the deal needs to
be WD 01/98968 PCT1180kc@i62:0 vi2 an@keidemd wéssageDerl Mprie tessage. if ML i s

the new Deal Done messa& D%]edmlas thelgpz%%f \é'hﬂréﬂ&'rthﬁ% Piga.tzfa&'&ﬁ deal ,

then targetsend (Ma, 1), TS execu gquote 1s v

Conf i rnorder nessage wastissderl,i Bhew der to veri fy the quote for the purpose
of quote-to-hit conversiong, seh& Qpalnthgg Beded to initiate is
still possi bl e t hen new Mar ke Vpdat e 10 "and new ProposeDeal nessages are
generated. If3SMa is a new Market Update nessage that reserves converted

anount froma quotg, thaff uﬂdﬁl%@tlsquata Cirle i rROYUEE RéSHAge Niad S the new
ProposeDeal message, Mar ket Update nmessage generated by M,, and

0 is 15 the broker who E't?\’i(‘;i";rs 1 [PEAgE e VERAY Foe RPERFtRE PHPYSFefesul t of
quot e-to-hit conver si orguotbeto-hliit Scont@bsionbr £/ ¢As tdalVlthdd) B wanted

target AndBroadcast ToRoqt, (Ma.; M8, ; 0.5, 01 LhisdiSie, then new Marketupdate
10 and new ProposeDeal messages are gemerated., If M, is
a new MarketUpdate message that reserves converted
amount f£rom a gquote that underwent quote-to-hit
conversion, M, ig the new ProposeDeal wessage, M, is
the MarketUpdate message generated by M;, and O is
15 the broker who owns the quote that is matchable with
the result of quote-to-hit conversion, then this
case,
broadcast (M,, B);
targetAndBroadcastToRoot (M,, M,, O, null); is

20 executed,

5. If the full amoﬁht of the guote is now dealt, then an
OrderCancelled message needs to be broadcasted in
order to inform all brokers that they doc not need to

25 keep information about this quote an& longer. If M,
is the new OrderCancelled message, then

broadecast (M;, B); is executed.

DealDone Message
30
Degcription
A DealDone megsage is sent from a broker who confirmed the

deal to the broker who proposed the deal.



20 executed. 5. if the full anmount of the quote is now dealt, then an
Order Cancel | ed nessage needs to be broadcasted in order to informall
brokers t Q8§ do not need to 25 keep informati on abRERTBAHRIE27quot e any
|l onger. If ML is the new orderCancell.ed nessage, then broadcast (M, B);
is executed. Deal Done Message 30 Description A Deal Done nessage is sent
froma broker who confirnmed the deal to the broker who proposed the deal.
WO 01/98968 PCT/1B01/01127 53 Messageh3Attributes Reference to a deal;
Done anount (may be | ess than the anount of the original proposed deal). 5
Di stribution Pag‘ﬁéﬁﬁgeT&FB’é‘th@&eﬂi stribution pattern. Routing flag is
i nspection. PrecondpétRacd dPgakdpne nessage may be sent from broker A to
broker B only if previously a ProposeDeal nmessage with the sane deal was
sent fromB to A MESRHa"eicdEay i issadhsar thormpuet 9fokkssi ng of t he
Deal Done nessage, theridina®iptopgséd @ear) B shoul d do at | east the foll ow ng:
Verify that. this deal is known, and report an error otherwse. if this
broker is t5he originator of the deal, but not 20 the owner of the hit,
t hen send Bit Vabtsedbakisaattern

Targeted distribution pattern. Routing flag is Inspection.

Preconditions
10 DealDone message may be sent from broker A to broker B

only if previously a ProposeDeal message with the same
deal was sent from B to A.

Message Processing
15 As part of the processing of the DealDome message, the
receiving broker B should do at least the following:
Verify that this deal is known, and report an error
otherwige. '
If this broker is the originator of the deal, but not
20 the owner of the hit, then send HitMatched message to
owner of the hit informing him about the deal.
If the fate of this deal is now completely known
(i.e. sum of Failed amounts of all ProposeDealFail
messages and Done amount of all DealDome messages for
25 this deal is equal to the deal amount), then B does
not need to keep information about this deal any
longer. Moreover, 1f the quote is marked as
cancelled, this deal was the last pending deal for
this quote known to B, and there are no outstanding
30 . ConfirmOrder requests (the latter is possible for the
quote owner only), the information about this quote

is not needed any longer either.

Outgoing Messages



owner of the hit informng himabout the deal. If the fate of this deal is
now conpl etely known (i.e. sumof Failed amunts of all ProposeDeal Fai
nmessages andwdeongessrount of all Deal Done nmessages for 25 ranwsodded? i s equal
to the deal amount), then B does not need to keep information about this
deal any |longer. Moreover, if the quote is marked as cancelled, this deal
was the | ast pending deal for this quote known to B, and there are no

out standi ng 30 ConfirntOrder requests (thesjatter is possible for the quote
owner only), the information about this quote is not needed any | onger

ei ther. Qutgoi ng MessngdestiObbdkO8 868 RETHdEkEDIH Déallivhel edsage Mhe br oker
that is processing , e i i nessages nay
be sent by B as a t%?ﬁl?go oJ’rngS?o eélgyn“be_sr%g %Jaﬁg%%{,ﬁ%’& Eg?f%%glgs&?ﬁe ori gi nat or
of the deal, but noesulieobmreresdingt pesdage M+then a Hi t Mat ched nessage
shoul d be sent to the owner of the hit. Thus, if ML is the new Ri t Vat ched
nmessage, and O is the broker who owns the hit (or the quote that produced
this hit if t®e hiIfib iphithe esiginaspr 1F ghetdeal o-tt nefobher emew) oL t hen
targetsend (ML, O)ind hiexodsned. midhhtdiiachashessapesd ¥ RS Ald phé ON A

Hi t Mat ched nessage i s sent fr maggroke,r whq pr.oposed .a deal, to the broker
who owns the hit, PWr Bgrtbteog'?“h'f r Aitnt™ At B R = e ched, and
provi de the det ai | semfaget henddoals tEO broker who owns the hit (or the

quote that produced this hit if the hit is the result of
10 quote-to-hit conversion), then
targetSend (M,, 0); is executed.

HitMatched Messages

15 Description
A HitMatched message ie sent from a broker who proposed a
deal to the broker who owns the hit, in order to inform
him that the hit is matched, and provide the details of

the deal.
20
Message Attributes
Reference to a quote that was matched;
Reference to a hit that was matched;
Matched amount.
25

Distribution Pattern
Targeted distribution pattern. Routing flag is Bypass.

Preconditions
30 HitMatched message may be sent from broker A to broker B
only if all of the following is true:
B is the owner of the hit matched in the deal (or the
owner of the guote that generated this hit through quote-

to-hit conversion);



Message Attributes Reference to a quote that was matched; Reference to.a
hit that was matched; Matched anmount. 25 Distribution Pattern Targeted
di stri but "h1P8¥%Bern. Routing flag is Bypass. Precondi ®GRAB81/@627H t Mat ched
message may be sent frombroker A to broker B only if all of the follow ng
is true: Bis the owner of the hit matched in the deal (or the owner of
the quote that generated this hit through quote- to-hit conversion); W 01
/98968 PCT/ 1B01 /01627 55 A proposed t$fis deal, and the deal was
confirnmed. Message Processing As part of the processing of the 8itMatched
message, 5 receiving BYgasedip-igoderl dgndithecdszl tiss ¢onfligmpdg: \Verify
that this hit matched in the deal is owned by B, and report an error
ot herw se. Adjust "reserved" and "done" anounts of the hit, and informthe
trader about thd'e§83Fe PFO°e®R:9gi ng Messages None Various nodifications and
al ternate confi Qi paiORE tRe pkockiisg 623tk BodadtBed dREkbye and will occur
to those skilled in fhe.art i st _hein Lthin the_ scope of the
i nvention V\ﬁi ch rie§eﬁ‘é5frign85°]fﬁfv$h§h? | 8%%%\4187%5 r‘hi‘? @@@1’%’968
PCT/ TBOL/ 01627 56 11va#ifid thad hlis1HiK inh#dHeldl in the deal is owned by

B, and report an error otherwise.

Adjust “reserved” and “done” amounts of the hit, and

inform the trader about the deal.

10

Outgoing Messages

None

Various modifications and alternate configurations to
15 those described are possible and will od¢cur to those

skilled in the art whilst being within the scope of the
invention which is defined by the following claims.




CLAILMS 1. A conputer trading systemfor trading fungible instrunents,
conprising: 5 a comrunication network for transmtting deal related

i nf or mat i on WeeEwgess conpri sing deal related informati orRCTABpIAI62I] ity oOf
order input devices connected to the network for generating price

guot ati on nessages 10 conprising orders; and a plural i+y—ef—nodes connected

to the network in a distributed arrangenent and arrang 8 ol SEL D
deal infornmati on messages throughout the S6etwork, mss}ﬂﬂlﬂﬂé&ﬂﬂt&iﬂ
bet ween nodes being via 15 canoni cal paths between nodesy : cal
path is the optimal route between a pai ¥8#nodes and wherein: i. A
canoni cal path between two given nodes is comrutative; 20 ii. Were a
canoni cal path between two given nodes includes one or nore further nodes,
the canonical patth befvedwutse Frafine syrbiefornrading Fuugikife gi ven nodes

is the same as the subinpahhehed Weekodid@ngi ven node and the further 25 node

that forns pagt of the canonical ,path.  between the gjven nodes; . and iii.
The canoni cal gpat h bet ﬂe‘é‘??m‘élaﬁ?ﬁtr’ﬁﬁen%ﬁ’aﬂl‘}tl%a Frarisglg "rﬁi’tgygeglo rf?g'?f%mnput er
tradi ng system accor di hgfémmaciai medsagesheompristiiwe destieselated arranged as a

plurality of cliques, ;yagLein,gach clique conprises a plurality of

| ogi cal |y connected nodes, wth ‘each node in a clique WO 01/ 98968
PCT/ | B01101627 a plurality of order input devices connected to the

network for generating price quotation messages

10 comprising orders; and
a plurality of nodes connected to the network in a
distributed arrangement and arfanged to distribute
deal informatilon messages throughout the network,
message distribution between nodes being via

15 canonical paths between nodes, where a canonical path
is the optimal route between a pair of nodes and

wherein:
i. A canonical path between two given nodes is
commutative;
20 ii. Where a canonical path between two given nodes

includes cne or more further nodes, the
canonical path between the further nodes and
each of the given nodes is the same as the sub-
path between the given node and the further
25 node that forms part of the canonical path

between the given nodesg; and

iii. The canonical path between each node and itself
is empty.

30 2. A computer trading system according to claim 1,
wherein the nodes are arranged as a plurality of
cliques, wherein each clique comprises a plurality of

logically connected nodes, with each node in a cligue



57 being connected to all other nodes in the clique and any two cliques
are connected by a single path, whereby the plurality of nodes forma
clique tr& 0P8BS A conputer tradi ng system accordi ng tRCEMBAIANG27L, wher ei n
messages transmtted on the network include routing information. 4. A
conputer trading systemaccording to claim3, 10 wherein the routing
information includes a distribution p ern. 5. A conputer trading system
according to claim3, . wherein the routing information includes a node 15

specified in the nmesgafg, 0RMedRAUESta1100t e C ABRLY 8L thadhAgus alaem
according to claim3, ereiln the routing information_includes a routing

flag. 20 7. A conput 8 t %4 FhEIEPs BEF SRPRET i EY tD LPEIMEREE, wherein t he

di stribution patternwhérebyt 8heagiledtaliat bérnpdes Mduncla alimpesageei s sent to a
specified destination node. 25 8. A conputer trading systemaccording to
claim4, wherein the distribution pattern is a broadcast pattern in which
a nessage i% to3be santoputarnoceing sylshem retcopding 30 8laie conput er trading

system according to ¢laimd, ﬁ%@%%ﬁﬁ&f@&ﬁr Eﬂ%ﬂgoﬂeﬁ?&kfgﬁgﬁ%esmﬂ 9896

broadcast with exclusion in ‘a nessage 1s to be sent
~ ~~ ~~~ |1l ~1 || |TIouipgy iptyymetdoy- | M s
4. A computer trading system according to claim 3,
10 wherein the routing information includes a

distribution pattern. .

5. A computer trading system according to claim 3,
wherein the routing information includes a node

15 gpecified in the message send request.

6. A computer trading system according to claim 3,

wherein the routing information includes a routing

flag.
20
7. A computer trading system according to claim 4,
wherein the distribution pattern is a targeted
pattern in which a message is sent to a specified
destination node.
25
8. A computer trading system according to claim 4,
wherein the distribution pattern is a broadcast
pattern in which a message is to be sent to a node in
the network.
30

9. A computer trading system according to claim 4,
wherein the distribution pattern is a broadcast with

exclusion in which a message is to be sent to all



58 .nodes.in a network except a given node or set of nodes. 10. A conputer
trading system according tmﬁmmmnllumﬂ”mg 9, wherein the distribution
pattern i s awoenpiIex patt ' or nore of SEITABIENETt ed
pattern, said broadcast patterh and"aifd broadcast with exclusion pattern.
10 11. A conputer trading systemaccording to claim6, wherein the routing
flags include a bypass flag indicating that nessage is to be delivered
only to its final destination. 15 12. A &bnputer tradi ng system accordi ng
to claim6, wherein the routing flag includes an inspection flag

indi cating that the neg®dge 1w at BetHOTHcPiarPE et Huer O98R PHO@EL P t he path
fromthe nessage sourceddgest he nessage destination. 20 13. A conputer
trading systemaccording to claim®6, wherein the routing flags include an
interception flag indicating that the nmessage is to be delivered only to
the first node on ide patcbmbuitd tRalinguitteradtedaidp tbheladasy) rabikon. 14.

A conputer trading systemaccarding .o .claiml, erein the deal rel ated
i nformation ssages ig(rafcrlg esma%gtrqr‘??%irba%f*o%ggg%en 3&n CTQFB?r]e%n order 30
i nput devi ce to a node,padndrt ronpekdingetvat od manef of matidorrigeted i ndi cati on

that a new order is erf2egeh 3h0a i8ad¥sihChrtiPn O PRYES Brbabiddde
PCT/1BO1/ 01627 I1S C
with exclusion pattern.

10 11. A computer trading system according to claim 6,
wherein the routing flags include a bypass flag
indicating that message is to be delivered only to

its final destination.

15 12. A computer trading system according to claim 6,
wherein the routing flag includes an inspection flag
indicating that the mesgsage is to be delivered to
each node on the path from the message source to the
message destination.

20

13. A computer trading system according to claim 6,
wherein the routing flags include an interception
flag indicating that the message is to be delivered
only to the first node on the path from the source

25 node to the destination.

14. A computer trading system according to claim 1,
wherein the deal related information messages
includes a SubmitOrder message sent from an order

30 input device to a node, and the deal related
information is an indication that a new order is

entered into the system.



59 15. A conputer tradmg to claim14, wherein the deal
related i nformati on nessa “M\OderAval | abl e nessage i ndicating
that a n&PYPEYE has be m‘ﬁ uﬁ\‘ an order i npRCHIBALMEYe, t he
Order Avai | abl e nessage be ecel Wed®at” a network node to which the

subm tting order input device is connected and broadcast through the
network. 10 16. A conputer trading systemaccording to claim15, wherein
the deal related inforrration rressages Phcl udes an O der Cancel | ed nmessage
sent from an order a_node, and.ihe deal_ . el ated
information is gﬁ |n é%tﬁplugg th Sa’r e 4°SORGT 5O GIRYEY 14vai | able. 17.
A conputer trading syb%leﬁmnaéb,%r@ﬁhgr@@teﬂainﬁomathmsemageshe deal rel ated

i nformation Messages jniNeddas ek RELSS. TRSSAAA BT pRGCast through
20 the network on recei pt of an order cancelled Tressage 8. A conputer

trading system accor BFRPHEET 128 BPEY SUbRbEresd HrPh@nyeEfer dpR¥ed i nf or mati on
messages i%cl udes adwmmseﬁleajrdm&agebwmteséagﬁnbalﬁ@dfécatvé’cﬁaWnl ch an

order is matched and tggtvggﬁl Jd%l %‘t-‘ﬁﬂufbnéfé g%mq:rhﬁg ?Pdeé.ndl'aﬁg,' on that a

n

deal between two orders IS propo A“CO stem
according to clai m1deviye \Mﬁe@'@nﬁct:% a@éalbrqadlcaﬁiecthmﬁm relei on nessage is a
mar ket updat e nessaggebisrddcast the nmatching node and the deal rel ated
information is a charge in available and information is reserved anounts
of an order. WD 01/98968 PCT/1801/01627 60 flJiilijlI1IffiffiilhlltlHI

10 16. A computer trading system according to claim 15,
wherein the deal related information messages
includes an OrderCancelled message sent from an order
input device to a node, and the deal related
information is an indication that an order is not

15 longer available.

. 17. A computer trading system according to claim 16,
wherein the deal related information messages
includes an interrupt order message broadcast through

20 the network on receipt of an order cancelled message.

18. A computer trading system according to claim 17,
wherein the deal related information messages
includes a ProposeDeal megsage sent from a node at

25 which an order is matched and the deal related
information is an indication that a deal between two

orders is proposed.

19. A computer trading system according to claim 1,
30 wherein the deal related information message is a
market update message broadcast the matching node and
the deal related information is a charxge in available

and information is reserved amounts of an order.




x S.20. A.conputer trading systemaccording to claim18, wherein the deal
related i nformati on nessage is a . proposed deal fail nessage sent by a node
owni ng one SvPUesest a proposed deal and the deal rel atedectimgbwnemtion is a
rejection or partial rejection of the deal. 21. A conputer trading system
according to claim1, 10 wherein the deal related information nmessage is a
Hi t Not Mat ched nessage sent by a node to whoma hit HMJW"MHLM and
the deal related information is an indicédion that e iR d for
the hit order failed. 1S 22. A conputer trading system accofdihg o claim
1, wherein the deal related information nmessage is a Confirnorder nessage
sent by a node to 6. ondlebmpius crdlfiuy e ddRrden) thetaligddnf or mati on
is whether an 20 order entered fromthe-order input device s still wvalid.
23. A conputer trading "&%’F’Eetfnt&(?c%‘?"di Ftatgdcinformasion fpgtagen theé deal

rel ated i nformati on nmegsagesed dasl 2531 Qiedengo nfent NRF aTR6GAFenERNonkr om t he
order input device to t n | ons Conf i.r nor der, nessage and

t he deal rel a’?ed inforn%??oﬁpﬁsbgﬁﬂ%%g @/egl?‘i %’.?d ) .alAr%%&nﬁ&ter tradi ng
system accordi ng to cl dinfpamatighekianrelretdeon|orr phettied redestion icdn nmessage
Is a deal done nessagenaefdaifroma node confirmng a deal WO 01/98968 |

L e et 1~ Jfl I'N PCTIIBO1/01627 CL M S 61

2l. A computer trading system according to claim 1,

10 wherein the deal related information message is a
HitNotMatched message sent by a node to whom a hit
order is submitted and the deal related information
is an indication that the deal proposed for the hit
order failed.

15

22. A computer trading system according to claim 1,
wherein the deal related information message is a
ConfirmOrder message sent by a node to an order input
device and the deal related information is whether an

20 order entered from the -order input device is still

valid.

23. A computer trading system according to claim 12,
wherein the deal related information mesgsage is an
25 OrderConfirmed message sent from the oxder input
device to the node in response to a ConfirmOrder
message and the deal related informationm is still

valid.

30 24. A computer trading system according to ¢laim 1,
wherein the deal related informatiom message is a

deal done message sent from a node confirming a deal



to a node proposing a deal—ant—the—deal+related information is that a-

proposed deal has been don tradi ng system according to
claim 1, YOM&WBN t he de Iﬁﬂ ﬂmﬂﬂﬂlgmﬁtion messagePGHIBAINIG7St mat ched
nmessage sent from a node pr*op03| and the deal related information
is that a hit order has been matched 10 26. A conputer trading system
according to claiml1l, wherein the nodes are Broker nodes, each conprising

a store of orders avail able for tradln in the system and neans for
distributing prices to at_|least one e nput devj c 5.27. A conputer
trading system accor &°nj qosle PEIRASIRI a%ﬁ@?’elaﬁﬁtﬁ% dﬁ&ie’F jlﬁ&ﬂés are
arranged as a cli que infoagtinhetseithaka propospde dealnhassbeseradpher al ity of

| ogi cally connected Broker nodes, and any two of said 20 cliques are
connected by a single path. 28. A conputer trading systemaccording to
claim 27, where&mn tRecompufer peding osyaten agrorddng [togodaim denpri ses a

Br oker nodes comon tq,hQQéih Chi RS rePat e@inforn@IPM GkabdffliiBgs SyStem
according to claim1,  wherein the fungible instrunent 1s a financial

instrunent. 30 30. A&&ﬁ?rﬁﬁ%hﬁﬁ’ d‘tﬁsﬁag%y%ePEnfﬁ%‘r atpodf REOPAHGELR e
I nstruments conpri Si @@al sargDRhdidezat reltefeinfarination tLeatied &t hitg

el ectroni ¢ nessages; o\{,\QeQ]l{a%QggeSn I?ng;lz'élllgé] /01627 Ms 62

10 26. A computer trading system according to claim 1,
wherein the nodes are Broker nodes, each comprising a
store of orders available for trading in the systenm,
and means for distributing prices to at least omne
order input device.

15

27. A computer trading system according to claim 26,
wherein the Broker nodes are arranged as a clique
tree, wherein each clique comprises a plurality of
logically connected Brokexr nodes, and any two of said

20 cliques are connected by a single path. ‘

28. A computer trading system according to claim 27,
wherein the single path connecting two cliques
comprises a Broker node common to both cliques.
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29. A computer trading system according to claim 1,

wherein the fungible instrument is a financial

instrument.

30 30. Anonymous trading system for trading fungible
instruments comprising:
a communications network for transmitting

electronic messages;



a plurality of order input devices con to the communi cati ons network

each for generating electﬂﬂ;' 1R I on messages including bid
and/ or of f ewOpt/48eess and fl , mmmamnmrto a trader ofeqaymemnézzquot ation
messages received fromothers ‘of “satd s pl*urality of order input devices
over the network; a plurality of braking nodes connected to the network
for matching orders input into the systethronlthe order input devices, for
executing deals where 10 orders are nmatchéd and for distributing price
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br oki ng noded0f or mrdexs iapecmateled and for distributing price quotation

messages to the order input devices in response to the
price quotation messages and the order matching;
wherein the broking nodes are arranged as a

plurality of cliques, wherein each cligue comprises a

15 plurality of logically connected broking nodes, with
each broking node in a clique being connected to all
other broking nodes in the clique and any two cliques
are connected by a single path, whereby the plurality of
broking nodes form a clique tree.
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31. An electronic trading system comprising:

a plurality of broking nodes for matching
anonymous bids and offers entered into the system by
counterparties and for executing matched bids and offers

25 to complete a deal, the broking nodes being arranged as

a plurality of cliques, wherein each clique comprises a
plurality of logically counected broking nodes, with
each broking node in the clique being connected to all
other broking nodes in the clique and any two cliques

30 being connected by a single path whereby the plurality
of broking nodes form a clique tree.



