1 AN AUTOVATED SEM - DETERM NI STI C TRADI NG SYSTEM TECHNI CAL FI ELD The
present invention relates to an automated exchange system and in
particular to an automated exchange designed to provide a flexible
structure able to 5 cope with many different types of requirenents.
BACKGROUND OF THE | NVENTI ON AND PRI OR ART The conventi onal autonated
tradi ng systens of today inplenented at the automated exchanges and mar ket
pl aces around the world are all high-confidence systens. The systens
behave in a way and follow rules that are very well understood 10 and which
output a result that is easy to predict given a particular sequence of
input data. In fact, nost autonmated systens operated by the ngjor
exchanges trading financial instrungnts (stocks, bonds, currencies,
derivatives thereof, etc.) and commodity contracts including commodity
derivatives use a systemthat is conpletely determnistic. In such a
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sequence(s) received by the system The input data is processed by the

aut omat ed, conputeri zed, natcﬁ¢ aﬁﬁﬁ% gnd the output data is a
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envi saged by the gXeKReRGENDIDETHH IEVESTIONNAMNBPRIBRARIE to cope with a
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t he predictable out gning a sys such requirenents
i's automated exchanges and market places armmd the world are all hlgh—conﬁdence

systems. The systems behave in 2 way and follow tules that_ are very well understood

10 and which output 2 tesult that is easy to predict given a particulat sequence of input
data. In fact, most automated systetns opetated by the major exchanges trading
financial instruments (stocks, bonds, currencies, desivatives thereof, etc.) and
commodity contracts including commodity detivatives use a system that is completely
deterministic. In such a deterministic system, the output depends only on the input data

15 sequence(s) teceived by the system. The input data is processed by the automated,
computetized, matching system, and the output data is a well-documented matching
result, which only depends on the seties of input data. This architecture is 2 key
requitement for most major investors using a trading system for matching orders. The
reason for this requirement is that they cannot take the risk to have theit orders treated

20  any other way.

A problem with such a deterministic, automated matching system is that
it must be designed to perform at a specified lowest level of performance under the
wotst citcumstances and opetating conditions envisaged by the system designet. The
system must be able to cope with a number of different events, such as power failure, 2

25 highly vatiable load of input commands, and faulty input commands, without departing
from the predictable output. Designing a system that meets all such requirements is

very expensive. A party operating such an expensive exchange will hence have to




very expensive. A party operating such an expensive exchange will hence
have to 2 charge a consi derabl e anobunt for each transaction carried out by
the systemin order to cover the expenses for devel oping and operating the
aut omat ed exchange system Furthernore, a trend in designing future

aut omat ed exchange systens is towards providing nore and nore
functionality in the centrally | ocated matching system 5 of the exchange
system This approach provides clients connected to the system access to a
broad variety of services without having to provide each client/user with
conpl ex software/ hardware designed to carry out these services. However,
this in turnresults in an even nore conplex central system which is
required to operate with high confidgnce. The cost for devel opi hg such a
hi gh- confi dence system providing all "10 services requested by its users
will be very high. The cost for carrying out transactions 1in such a system
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in such a system will thetefore reach a level whete some users find the cost too high.

As a result, those usets will petform the transaction elsewhere ot refrain from doing the

transaction.

In addition, contingency otder matching can easily degtade the

15 performance of the matching service. Sometimes, for load reasons these services must
be suspended. This is a crude maneuvet, and will not suffice as usets expect all their
ordets kept active and teady to trade at all various matket conditions. Futuse order
types with more conditions and parameters will also increase the expectations on the
evaluation policy. In effect, users will slowly start to expect 2 mote refined view on

20  Quality-of-Service as is true in other ateas of Information Technology. The non-
deterministic nature of multi-threaded processes with “anytime” algorithms has so far

effectively kept them banned from live exchanges.

Hence, it is desired to have best-effott processing services in certatn
cases, to open up for evaluation of more complex orders, but best effort services are
25 tuled out by the deterministic requitement for the matching engine softwate. Thereisa
need for a computetized automated exchange system that is able to centrally provide a
vety broad range of services to its users (clients) and which system at the same time can

be developed and designed in a manner that keeps costs at an acceptable level, and




need for a conputerized automated exchange systemthat is able to centrally
provide a very broad range of services to its users (clients) and which
system at the sane tine can be devel oped and designed in a manner that
keeps costs at an acceptable |evel, and 3 which al so can provide an
accept abl e matching of conpl ex contingency orders w thout negatively

af fecting the matching engi ne of the exchange system SUWMMARY It is an

obj ect of the present invention to provide a matching system 5 operating
in accordance with the determnistic matching principles required by the
partici pants of an automated tradi ng system The system further being
designed to centrally provide a very broad range of services to its users
(clients) and which systemat the sqfe.tine can be devel oped and desi gned
in a manner that keeps costs at an acceptable level. 10 This object and
others are obtained by the present invention as set out in the appended
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nfFstic core architecture

of the natggdﬁgﬂéyéien1 Since the agent trade server is working in dose
connection wt

10 This object and others ate obtained by the present invention as set out in
the appended claims. Hence, in an automated exchange system, the deterministic
matching core unit of the exchange system is supplemented with an agent trade server
designed to provide a range of additional services. The agent trade server is preferably
fun in accordance with a best-effort principle, thereby malking it possible to design at

15 low cost. The agent trade setvet is further designed to provide users with functionality
that is not necessaty ot too expensive to implement in the deterministic core of the
matching system. When the agent trade server is tun in accordance with a best-effost
principle a detetministic output cannot be guaranteed. The agent trade sexver feeds the

deterministic cote of the matching system with order input data resulting from the input

20 received from the users of the automated trading system. Thus, the designet of a

complex trading system is given an option to provide centrally-located functionality to
the users of the system without having to change the deterministic core architecture of
the matching system. Since the agent trade server is wotking in close connection with
the deterministic cote of the trading system, it is preferred to physically co-locate the

25  agent trade server computex(s) with the computex(s) hosﬁng the core of the deterministic

matching system.




the determnistic core of the trading system it is preferred to physically
co-locate the 25 agent trade server conputer(s) wth the conputer(s)
hosting the core of the determ nistic matching system 4 BRIEF
DESCRI PTI ON OF THE DRAW NGS The present invention will now be described in
nore detail by way of non-limting exanples and with reference to the
acconpanyi ng drawi ngs, in which: Fig. 1 is a general view of an autonated
exchange systemincluding a 5 determnistic matching core unit and a
non-determ nistic agent trade server. Figs. 2a - 2e illustrate different
information flows within the automated exchange systemof Fig. 1 when user
transmts data having various contents to the exchange system DESCRI PTI ON
OF PREFERRED EMBODI MENTS 10 In Fig. %1 a general view of an autonated

exchange systemis shown. The system conprises a matching core unit |
designed in accordance with an architecture that gives the systema

conpl etel y determ ni stygyEpaheycOPTIONOFAISEDRAWENGSf or  exanpl e be a
conmput er executing the SAXESS (r) Software devel oped and sold by OM
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15 formng an interf ore uni r of input
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including an Intern onnect i, on S8 ASnde QG m B8udi gateway is

desi gned to handl e ?ﬁ%g6?%?%%%%mg%§?H%ﬁhsé§'éonﬁ%c i on. Th%gﬁines 4" can
al so be s eghdu@inpriowhdhing &ee snichd b hen-dstermémistiningent wade 89¢%ist messages, e. g
price 20 updates. The connection froman input termnal via a | eased |ine

connecting to the C%Fvi%. z@h&@%ﬁ%ﬁé@ﬁ&%ﬁﬁﬁ% DG sSHiEiaRR MiteinA=dgat eway i S an
exanpl e of how a conventional trading system can be de%;g %g. In addition
1

to convent i exkingssystamf figi 1 whentuse tigestis gpta BaEngPEUe 41T
exchange system.

DESCRIPTION OF PREFERRED EMBODIMENTS

10 In Fig. 1, 2 genetal view of an automated exchange system is shown. The
system comptises a matching core unit 1 designed in accordance with an architecture
that gives the system a completely deterministic behavior. The cote unit can for
example be a computer executing the SAXESS ® Softwate developed and sold by OM
Technology AB, Sweden. The system also comprises 2 multi-protocol gateway 2

15 forming an interface between the cote unit 1 and 2 number of input terrminals 6. The
terminals 6 are connected to the gateway 2 via lines 4. The lines 4 are typically leased
lines, but also othet types of lines including an Internet connection can be used as long
as the gateway is designed to handle the protocol of the used connection. The lines 4
can also be used to provide usets of the system with multicast messages, €.g. price

20 updates. The connection from an input terminal via a leased line connecting to the cote
of the automated trading system via a gateway is an example of how a conventional

trading system can be designed.

' In addition to conventional systetm units, the system as depicted in Fig. 1
is provided with 2 unit 3 operating in close relation with the cote unit 1, and is
25 connected theteto via high capacity communication lines 7. The unit provides
additional system services and uses an architectute that does not ensure detetministic

matching. The unit 3 continuously teceives information relating to the matching taking




is provided with a unit 3 operating in close relation with the coré unit 1,
and is 25 connected thereto via high capacity comunication lines 7. The
unit provides additional system services and uses an architecture that
does not ensure determnistic matching. The unit 3 continuously receives
information relating to the matching taking 5 place in the core unit. In
Fig.1 the unit 3 is sub-divided into different sub-units. Each sub-unit is
designed to provide a particular type of additional service. Thus, the
sub-unit 3a is a conputer running software specialized in finding
solutions to conpl ex conbination orders. The sub-unit 3b is ternmed an agent
5 trade server of a first type. The unit can, for exanple, be designed with
user configurable agents (specialized software acting on behalf of a user)
controlled by a master dispatcher that utilize nmulti-threading or simlar
non- guar ant eed resource sharing under the operating systemof the server.
The users g)iafée Al EcokOudid i rpriehesads iy suhidba)into diffeent sujwnis. thagi r agent s,

. €. set vdrious paraneters therel but .t gre eferably not 10 al | owed
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type, wth user-progrannable agents for exanple executin under resource
managenent or  si m lags, gl mmhanipsmruﬁﬂnguéuwpmtsmﬁﬁm iynit 3c is

preferably provided with a ensi ve sh | diing. sbet ween
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t he |nteract|ve sessions and  the subsc agf %9% k gﬁ §1E§S (status
updat es etcm#krﬁﬂommﬁﬁgﬁﬁﬁﬁ“ﬁﬁﬁﬁ@”ﬁhg'% ed® 'SR ° nd 3c the
server 3a ig J?:I‘ﬁ e {%{EQ?&%@Q &Pvahbu% ﬁaﬂh@f&s&ﬁ&e]ﬂ raftiefrapefcbsonot have any
direct extern connecti ons only i nt ernal $> to/fron1npe determnistic

core unim lalloWhd ® rp;gogrﬁna@gbfﬁaﬁ@éuw% = agﬁgent tra e server of 4 secon

with uset-programmable agents for example executing under resoutce management os
similar shating mechanism. Further, the sub-unit 3¢ is preferably provided with an
extensive shielding mechanism in-between individual agents, so that one individual
faulty programmed o resoutce-demanding agent cannot affect the othets in an

15  uncontrolled way.

The unit 3 is connected to input terminals 8, which may be, but do not
have to be, the same as the input terminals 6 via extetnal communication lines 5,to 2
communication intetface 9, typically via Internet links for the interactive sessions and

the subscriptions of vatious kinds (status updates etc.).

20 Note that among the sub-unit servers 3a, 3b and 3c the setver 3a is not
connected to the interface 9 and hence does not have any ditect external connections,
only internal links to/from the deterministic cote unit 1. This is in accordance with one
preferred embodiment. In other preferred embodiments the unit 3a may equally well bé

connected also to the interface 9.

25 The flowchatts in Fig. 22 — 2e illustrate diffetent steps carried out when a
user transtnits an otder to the exchange system in Fig. 1. Fig. 2a shows the general
information flows in a conventional automated, computetized, exchange system when

two patticipants explain their willingness to enter into trade via (at least) two sepatate




preferred enbodi nent In other preferred enbodi nents the unit 3a may equally
well be <connected also to the interface 9. 25 The flowharts in Fig. 2a -

2e illustrate different steps carried out when a wuser transnmts an order
to the exchange systemin Fig. 1. Fig. 2a shows the general information
flows in a conventional automated, conputerized, exchange system when two
participants explain their willingness to enter into trade via (at |east)

two separate 6 order input messages, 201 and 203 respectively, submtted to
t he mat chi ng subsystem of the deterministic core unit 1. In an in-use
systemthere may be several buffers, logging facilities and checkpoints

| ocated on the path fromthe gateway 2 to the matchi ng sub- system to nmake
the core of the matching systen1robus% and determnistic, but that is 5 not
the focus of present invention and will therefore not be discussed further
herein. If there is a match between the orders 201 and 203, the matching

unit will £ 06043963 &og9, sePditedichainnghiidwbgarhiofi pant s
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subm tted fFomIiA ermnals via input orders 211. Further, it is
assumed t hatheskwes mﬁdebetwmndhlonyr&ﬂ{?il pncb2dnbe meiehingiiaitl gengriee
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scenario is isfn nmode of a conmbinatorial auction
procedure. {iemerket tanspafebejrseimﬁgsmisd@emrm emesmpdPhrsed {pr iieingsibiinder certain

conditions., The qrders are thepn.s AP hf: B Vi ces  extension
inthe bestlﬂéef?sgﬁlpﬁg%to edor%ﬂe%r[t}%y%%g lgs?)ﬂ)b-é&]mt 3ainthis exanpl e,

whi ch pfoOpE@@cﬁ:aﬁﬂaﬁl:dsageaog on within a short and discrete tine franme, hands
the orders back to 20 the matcher with the allocation proposal nessage 213.

I'f the matcher can %%&éjtzb Ihb&amplc of information flow involving the unit 3, and in

patticular the sub-unit 3a, is shown. In the example depicted in Fig. Zb several complex
combinatorial otrders are submitted from input terminals via input orders 211. Futthet,
it is assumed that the otdet-matching unit cannot immediately and deterministically

15 allocate deals from these otders 211. A typical scenario is that the orderbook is in the
mode of a combinatotial auction procedure. Hence, a number of orders ate temporarily
blocked under certain conditions. The ordets ate then swiftly given to a cote services
extension in the best-effort sub-system 3, i.e., the sub-unit 3a in this example, which
proposes an allocation within a short and discrete time frame, hands the orders back to

20  the matcher with the allocation proposal message 213. If the matcher can accept the
proposed allocation, it executes accordingly and disseminates in the results of the trade

in a conventional way as previously desctibed with a message 215.

Fig. 2c shows the case when a participant, i.¢. 2 user connected to the
systemn via an input terminal, has configured a trading agent in an Agent Trade Server
25 (ATS) via a message 217. The ATS cotresponds to the sub-unit 3b as desctibed above.
It is prefetred that the means for communication 217 is not part of the core, since that
could compromise the paradigm stance. The agent of the sub-unit 3b is continuously
fed the same martket data from the deterministic core unit 1 exactly as the participant

would have been, and can also be, fed through extetnal systems via messages 219. The




proposed allocation, it executes accordingly and di ssem nates in the
results of the trade 1in a conventional way as previously described with a
nmessage 215. Fig. 2c shows the case when a participant, i.e. a user
connected to the systemvia an input termnal, has configured a trading
agent in an Agent Trade Server 25 (ATS) via a nessage 217. The ATS
corresponds to the sub-unit 3b as descri bed above. It is preferred that the
means for comunication 217 is not part of the core, since that could
conprom se the paradi gm stance. The agent of the sub-unit 3b is
continuously fed the sane market data fromthe determnistic core unit 1
exactly as the participant would have been, and can also be, fed through
external systems via messages 219. Thge 7 agent nmakes a deci sion based on
its configuration paraneters and the market data it has received and may
put an order 221 to the deterministic core through proper interfaces such

as a gat eway.Qt;&Q) rh%&&&!{ bafsé’é:dn s tcYnfighiAtsn b dnatdee thitecdanR hat ream as al |
other arriving orders . The mat cher unit eval uates everéthlng at hand
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that to tfhe® 8af¥f%| can upload executable code (or scripts) to a
predefi ned ageint trade server conputer in the best-effort unit 3 via
orders 227. It is preferred that the nmeans for comrunication of the orders

227 is not part of txh%lgcgmmifep&mw%&tmm@n@a@m&e}mshmmparad. gm
stance. While the inner workings of sub-unit 3c are different to the

sub-uni t 3b3c. tThepelpriot ef”iibﬁa?ﬂthﬁ\?@?nlfﬂ’@h@"f:EgpPeFWe@Ithﬁé% RPeFIRE Bore unit 1.
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t he correspondi I'nformation depicted in Fig. 2c. Finally, Fig. 2e
is an over alte pwueuparmtm Wpéoad exrbitelgaicadn fos serpts) ‘GS’rﬁEffFfiﬁﬁﬂqdﬁgeéﬁ trade server

computer in the best-effort unit 3 via orders 227. It is preferred that the means for
communication of the orders 227 is not patt of the cote, since that could comprotmnise
the paradigm stance. While the inner workings of the sub-unit 3¢ ate diferent to the
sub-unit 3b, they preferably have identical intetfaces to the cote unit 1. The

15 information messages 229, 231, 233 and 235 therefore cotrespond to the corresponding

informaton flows depicted in Fig. Z2c.

Finally, Fig. 2e is an overall view of the combined information flow ina
system as depicted in Fig. 1.Thus, building upon the robustness of the deterministic
exchange system platform, a complementaty subsystem operating fully under the best-

20 effort principle is formed, increasing the overall system petformance with respect to
bandwidth management, processing resoutce management, fault tolerance, and
exception handling. The overall system formed in this mannet will have 2 continued
complete tractability in the current services. The hybrid system whete the new, optional
best-effort services ate contained in a separate subsystem, which can be tetmed the

25 best-effort appurtenance, will complement in a conventional deterministic exchange

systema.

A cardinal use case for the new subsystem is when the user uploads a
latent ordet combined with a trigger configuration, combined into a so-called agent

instruction, to the ATS. The ATS, opetating undet the best-effort principle,




system as depicted in Fig. 1. Thus, building upon the robustness of the
determ nistic exchange systemplatform a conplenentary subsystem
operating fully under the best 20 effort principle is formed, increasing
the overall system performance with respect to bandw dth nmanagenent,
processi ng resource managenent, fault tol erance, and exception handling.
The overall systemformed in this manner will have a continued conplete
tractability in the current services. The hybrid system where the new,
optional best-effort services are contained in a separate subsystem which
can be termed the 25 best-effort appurtenance, will conplenent in a
conventional determ nistic exchange system A cardinal use case for the
new subsystemis when the user uploads a |atent order conbined with a
trigger configuration, conmbined into a so-called agent instruction, to the
ATS. The ATS, operating under the best-effort principle, 8 comunicates

W th the exghandfc.&YSiE BeRkah Ei&eﬂﬁ@lﬂ@rﬁlﬁan@&nddﬁ&e&héaﬁﬁwﬂﬂﬂeal | abl e

protocols. The ATS conputer w typically C h S|caII close to
t he conput eptotdselst Thgh WﬂW&HWlWY t??é%lﬁc‘l"dgﬁwgﬁﬁ?f a%‘Fg R éxchange

system (t heh&%{&m ﬁ&%&%ﬂ@ﬁ&fﬁﬁf&zﬁx@m@m 16 @eod),lahd Be@wanhi gh- speed,

| ocal connecti he ATS, upon receiving the agent iInstruction, wll
create a nevbetﬁmse’adlf}tﬁ@?feﬁﬁlhbﬂ%ﬂg}#ﬁpéedn]é'ﬁ\’?‘l?%mﬁ or revise a previously
spawned thread or process. A precondition for the automatic activation of

a latent sorder in themARS, h@n&e@ﬁ@@&&gerﬂp@ﬂi@hb@mmea& Sty thieadsoenar i o
triggers. Insp|rat|onal generic scenarl os C%g $ gose by the
mar ket pl ace hegisrthis 87w regvat PHEHS AT erUhy SHRyesHbs investor. The to

scenarios ¢ ?Lél:aldhz%ﬂ@s\&ﬁéiadt&nala@a@eﬂah o2 £HregRdrlR id @8 ATR G Bapleksonal | y
calibrated for each individual order. The Agent in.the ATS w |

cont i nuousl| 9?@#@#119&%&%&53{1%0@%?@ fgpiratianal geRed SHROPTSFALRERTAREY eal - t i ne

mar ket i nf Oﬁg%'n%{e &Horf R8B! 67 ithkgtd & iveder. umkt . The drawback
for the tra W th nlcatlnqmtrade i'ntentjon earl¥
10 scenarios could be saved in petsonalized galleries, and optionally calibra ed for each

individual order. ‘The Agent in the ATS will continuously evaluate the trigpers in its
instruction against real-time market information teceived from the deterministic cote

unit.

The drawback for the trader with communicating trade intention eatly,

15 can be mote than offset by the inherent premium in the reliable, cheap, high-speed
connection between the core and the ATS. The proximity and direct connection is
effectively feeding the ATS with matket data much faster than anyone else, thus putting
the agents in the ATS at an advantage in certain cases. This may be inciting enough to

stimulate an early submission of otders via the ATS.

20 While the present invention has been desctibed with respect to particular
embodiments, those skilled in the art will recognize that the present invention is not
limited to these specific exernplary embodiments. Different fotmats, embodients, and
adaptations besides those shown and desctibed as well as many vatiations,
modifications, and equivalent arrangements may also be used to implement the

25 invention. Therefore, while the present invention has been described in relation to its
prefetred emboditments, it is to be understood that this disclosure is only fllustrative and
exemplary of the present invention. Accordingly, it is intended that the invention be

limited only by the scope of the claims appended hereto.




15 can be nore than offset by the inherent premumin the reliable, cheap,
hi gh- speed connecti on between the cote and the ATS. The proximty and
direct connection is effectively feeding the ATS with market data nuch
faster than anyone else, thus putting the agents in the ATS at an
advantage in certain cases. This may be inciting enough to stinulate an
early subm ssion of orders via the ATS. 20 Wiile the present invention has
been described with respect to particular enbodinents, those skilled in
the an will recognize that the present invention is not |imted to these
specific exenplary enbodi nents. Different formats, enbodi nents, and
adapt ati ons besi des those shown and descri bed as well as many vari ati ons,
nodi fications, and equival ent arrangegents may al so be used to inpl enent
the 25 invention. Therefore, while thé present invention has been descri bed
inrelation to its preferred enbodinents, it is to be understood that this
di scl osure kgigply dilaivgim a.i ve and exenplary of the present invention.
Accordingly, 1t is intended that the invention be limted only by the
scope of the clainms appended hereto., 9 WHAT IS CLALMED.1S:. 1. A

conput eri zed autlomat 'GQ@PLEEH‘ZH augopagted frading szs?eﬁ’ioﬁﬁéﬂﬂg OPﬁﬂagﬁlﬁli al instrunents
bet ween tr agghsmERIIMBHR Gade®s dobfc8Y & REky¢iem vi:a8Mbe tdr@inals ied sdaaind a dat a
network, conprising. s a server hosting a central matching unit for
provi di ng det®PHs FRESESEmt ching orders entered into the systemby the

traders, and a SUPREEIRMGAI cohtAolhiRnSEHMEY pr6AMRE 8dedn@isibguREibghi ng unit and
couplable to the renote termnals for receiving and storing an order
ent ered i nt erdetentpfestintpiherspem Ryipptakdmrdl tradi ng server being confi gured

to operate in a%?s%?;%@ﬂ&l@al Wdifh RrvBEShpld Do Ghd BEcthidl dntGhdlRplale toth§ Y St €M
according to clal , Wherein the supplenental trading server is

physi cal |y condteteaniods @i taseivinpandsiogiag arerderiepigred o dhemisiead Heat chi ng unit .
supplemental trading setver being configuted to operate in accordance with 2 best-

10 effort principle.

2. A system according to claim 1, wherein the supplemental trading

server is physically co-located with the server hosting the centtal matching unit.

3. A system according to claim 1 or 2, wherein the supplemental

trading server is configured to calculate solutions to combination otdets.

15 4. A system according to any of claims 1 - 3, wherein the

supplemental trading server comptises a user-configurable agent.

5. A system according to any of claims 1 - 4, wherein the

supplemental trading setver comptises 2 user-progtammable agent.

6. A method for performing computerized automated trading of
2 financial instruments between traders, whete the traders ate coupled to the system via
temote terminals and a data network, comptising:
deterministically matching otdets entered into the system by the traders,

and
providing a supplemental, automated trading setvice on 2 setni-

25  deterministic basis.

7. The method in claim 6, whetein the supplemental, automated

trading sexvice is petformed without guaranteeing a deterministic output.




3. A systemaccording to claim1 or 2, wherein the supplenental trading
server is configured to calculate solutions to conbination orders. 15 4. A
system according to any of clainms 1 - 3, wherein the supplenental trading
server conprises a user-configurable agent. 5. A system according to any of
claims 1 - 4, wherein the supplenental trading server conprises a

user - programrmabl e agent. 6. A nmethod for perform ng conputerized autonmated
trading of 20 financial instrunments between traders, where the traders are
coupled to the systemvia renote termnals and a data network, conprising.
determnistically matching orders entered into the systemby the traders,
and providing a supplenental, automated trading service on a sem- 25
determnistic basis. 7. The nethod in,glaim@®6, wherein the suppl enental,
automated trading service is performed w thout guaranteeing a
determnistic output. 10 8. The nethod in claim®6 or 7, wherein the

suppl enent al , aut onag.ed 'IlhE&ﬁihﬂ@irﬁﬂhﬂEQ}E?,iv&eﬁm’th@mppﬂnanal,aubﬁﬁtedeffOrt
basis. 9. The_method .in cl ai g - 8, wherein the determnistic

mat chi ng |S*%@F$8¥H§HSB§? %%%Fﬁﬁﬁ%ﬁ%‘?ﬁ%g unit and the suppl enental
automated 5 trading service is perfornmed by a supplenental trading server,

t he met hod further eonpﬂmshmgmdpnmybﬂmmgsdaﬁaﬂgeheha&mﬂmQSﬁa result of the

suppl ement al , utonat tradin ervices f n1th ntal trading
server to tHe ﬁﬁ#&ﬁﬁﬁaﬁﬁﬂPtd%ﬁﬁFW%é ITmﬁﬁ?ﬁqﬁﬁ%ﬁunlt usi ng
the providedr.daf @erhﬂ: 1@ﬁdﬂ%&méﬁﬁﬁy@hﬁﬂﬂemeﬁﬂl ﬂ:z&lmg'EEIeernﬂiE hedod furdry of clains 6 -
9, wherein the supplenental service includes calculating solutions to
conbi nat i on GPEETE

providing data generated as a result of the supplemental, automated
teading setvices from the supplemental trading servet to the central matching unit, and

the central matching unit using the provided data in order matching.

10 10.  The method in any of claims 6 - 9, whetein the supplemental

service includes calculating solutions to combination ordets.




