WO 03/ 077177 PCT/ SEO3/ 00287 1 AN AUTOVATED SEM - DETERM NI STI C TRADI NG
SYSTEM TECHNI CAL FI ELD The present invention relates to an autonated
exchange woaBemi17and in particular to an automated exchamga/sidexigsed to
provide a flexible structure able to 5 cope with many different types of
requi renments. BACKGROUND OF THE | NVENTIION AND PRI OR ART The conventi ona
automated tradi ng systens of today inplenented at the automated exchanges
and market places around the world are all high-confidence systens. The
syst ems behaveni AU ORATED SEIMRDETERMINIS BIG TRADING SYSAHEMst ood 10
and which output a result that is easy to predict given a particul ar
sequence of input data. In fact, nnst t ol d systens operated by the
maj or exchanges tradi ng finan@ﬂ%@}ﬂﬂégzgﬁgﬁgii{stocks, bonds, currenci es,
derivatives thereof, etc.) and commodity contracts including commodity
derivatives use a %‘%@E}?{?CBF&%Ch&OfP%E@er aut@%%d@ﬂhﬁﬁgecsysﬂeﬁl,saﬂdhna
determ nistic systém “the output depends only on the input data 15
sequencepstichRe & ¥edulyndibdesshahgniesireditnpuovidandlaxdlpsoesssetblbip t he
automat ed, conputerized, matching system and the output data is a

vel | - slocoomnwih matyediffsrent tepeaiof reaMiies™6nl y depends on the series of input
data. This architecture is a key requirenent for nost nmjor investors
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20 any other way. A problemw th such a determnistic, automated matching
systemis that it ThHedonbentitenl grechatal padihgsystans af sphyiifiptandnsedst theevel

of performance under the worst cjircunstances and o tin ndi tions

envi sagedutoynatéd exshengen anskingrrst plawrogvif}&wagtm@ giﬁ}“é‘:%t“g‘%%ﬁe with a
nunber of different events, such _as 1lur ' Labl e
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data. In fact, most automated systems operated by the major exchanges trading

financial instruments (stocks, bonds, currencies, derivatives 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,
computerized, matching system, and the output data is a well-documented matching
tesult, which only depends on the seties of input data. This architectute is a key
requirement 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 their otders 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 petformance under the
wortst circumstances and operating conditions envisaged by the system designer. The
system must be able to cope with a number of different events, such as power failure, a

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

vety 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 WO 03/077177 PCT/ SE03/ 00287 2 charge a consi derabl e anmount for
each tramsaeBioon7tarried out by the systemin order to Cc@®CESEII@28Kpenses
for devel oping and operating the automated exchange system Furthernore, a
trend in designing future autonmated exghange systens is towards providing
nore and nore functionality in the centrally | ocated matching system 5 of

t he exchange system This approach provides clients connected to the system
access  {ifud DEQRGIARLIE el fSath eamsionQutridipvitty dha spstai iderdecto
client/user°w th conplex software/hardware designed to carry out these
servi cescovideavE@ipentdy for davdloping ned wpesiting theautewsteherd2eghpISE ™ cent r al
system which is required to operate with high confidence. The cost for
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users fifo’4 a resul't, those users will performthe
t ransact j omhealxsRMIRr §stem. I'Eiis approatiopralddenclichs connacsdco idomsystem agkdst i on,
contingency order matching can easily degrade the 15, performnce oﬁ t he
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al so i ncrease e expectations’on the evaluation policy. In effect, users
Wil sl owbyfiddmee! The cexplee deacloping suel i high-vowfidenne sGtanrptigingrallser vi ce as

is true in other areas of Information Techngl ogy. .The non- erm.nistic
nat une oferwigks Fequisted FdSprEESEd &S WY hlg%aﬁf&ei Gt fogwggqy}r{gh%%etﬁansac%n
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have besi ng services in certain cases, to open up for
eval uati %{g agfesﬂﬂrtﬁomkse%iﬂ%éﬂﬁﬂﬁl tHeutarkeatoreflfaviers or vifeds fiame daBigrthe ed
e

out by t etermnistic redquirenent for the matching engi ne software.
There i s tAnsaction.
In addition, contingency otder matching can easily degrade the
15 performance of the matching setvice. Sometimes, for load reasons these setvices must
be suspended. This is a crude maneuvet, and will not suffice as users expect all their
orders kept active and ready to trade at all vatious market conditions. Future order
types with more conditions and parameters will also increase the expectations on the
evaluation policy. In effect, users will slowly start to expect a more refined view on
20 Quality-of-Service as is true in other areas 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 desited to have best-effort processing services in certain
cases, to open up fot evaluation of mote complex orders, but best effort services ate
25 ruled out by the deterministic requitement for the matching engine software. There isa
need for a computerized automated exchange system that is able to centrally provide a
vety broad range of setvices 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
syst em atwDlg/0zanme ti ne can be devel oped and desi gned i nPaTrsEnsi@nst hat
keeps costs at an acceptable |evel, and WD 03/ 077177 PCT/ SE03/ 00287 3

whi ch al so can provide an acceptabl e ngtching of conplex contingency orders
w thout negatively affecting the matchi ng engi ne of the exchange system
SUMVARY It is an object of the present invention to provide a matching
system 5, operat] 0 hdtbhih e f d8hMIdR dinttnbendydrdBisngithout

pri nci pl‘gg‘lc eaé]%l ‘%aegpﬂx?&‘?ﬁag‘q%g%?@ie\gé%’sﬁ f anﬁ%{ljtomat eg tdmi ng system The
syst em f yidahotly hefebng g gnetingengrenifrtht kyclpngesyiéera. very broad range of
services to its users (clients) and which systemat the sanme tinme can be

devel oped and designed in a manner Ms costs at an acceptable
| evel . 10 This object and others ar ined by the present invention as

set out in the appended clains. Hence, in an autonmated exchange system

the determnistic I{Ti@taﬁmbfat cPHe: %ygggntgﬁvetnﬁ@,n%(ﬁa@ﬂge aSHACRiRRisgstem
suppl emented with an agent trade server designéed to gr ovi de a range of

addi t i onghesERY e 8Sordhr e agénthetdeatmisistiv entilsngpefidplep rgquitedrby the
accordance with a best-effort principle, g‘&lgerebé i ng dt gossi tIoe to
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provi de users with. functionalt i 4 LRehLe¥fiensikve to
i mpl ementeRtR Yriﬁoﬁjé]le@r‘fﬁ%&%dctaéc{%? (tép%%m% %et%qr?rsalt%gﬁsi gégs@st em V\he% t he agent

trade ?ewﬁa&éa&fértahfbea&@@lbga@ﬁ@d Vedighedl inesiasfidrahit kaeps neitpheam
determ ni'stic out put cannot be guaranteed. The agent trade server feeds the

det er m nips¢dpgaliotewrebf the matching systemwi th order input data resulting

fromthe input 20 received fromthe users of the automated tradi ng system
Thus, the designer of a

provilfle central |l y- IEE&PEH&E) ‘%%8’%‘?&&?%%@9@%?@6' gg}&g{g&egﬂgggigge%ﬁ%}t hout
o 18y R B SR CubRysociaglen o e o
matching core unit of the exchange system is supplemented with an agent trade server
designed to provide a range of additional setvices. The agent trade setver is preferably
cun in accordance with a best-effott principle, thereby making it possible to design at
15 low cost. The agent trade setver 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 setver is tun in accordance with a best-effort
principle a deterministic output cannot be guaranteed. The agent trade server feeds the
deterministic core of the matching system with order input data tesulting from the input
50 received from the users of the automated trading system. Thus, the designer ofa
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 setver is working in close connection with
the deterministic cote of the trading system, it is prefetted to physically co-locate the

25 agent trade server computet(s) with the computex(s) hosting 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)

hosti ng twe osora’nf the determ nistic matching system WPCOBEOYNLTT

PCT/ SE03/ 00287 4 BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention
wi |l now be described in nore detail by way of non-limting exanples and
with reference to the acconpanying drawi ngs, in which: Fig. 1is a general
vi ew of an automated exchange systemincluding a 5 determ nistic matching

core unit and a non- deReEFHESORIFELRON OFRUEIEMRAWINRGSES. 2a - 2e
illustrate different information flows within the automated exchange

systemof Fig. 1 when user transmts data having various, cao tentasﬁ%o t he
, a

exchange system DESCRIEFENONvVORiEREHERREDE ERTFROEEFE .
general view of an automated.exchange system i - eI
conpri se8orrmifiRg CHYRIS? énﬁﬁ?@ rfpeﬁ |egtﬁ)e4§e ?Cncoéﬁc%%l? gg}%{% W Shlﬁﬁheﬁn

architecture that gives the systema conpletely determ nistic behavior.

The core unit can 1 i@é%@ﬂ@éx@l H6w dFaANPUWBRLteéXRchHnzagystira iGAXESS a( 1)
Sof t war e devel oped d sol"d by OM Technol ogy AB, Sweden. The system al so

conpr i segde@rmitlidtic paehiogodorgatienas anonsddormpinisgic agenirtasiersgE€het ween t he
core unit | and a nunber of input termnals 6. The termnals 6 are

connected to the gateway vialin 4. The lipes et Y sed

lines, but also ot hégs ?9pé§ 1@qsqaf%§§fef%|1%f§»{waﬁ% ﬂféﬁwt%e\’rsi Flﬁel%mg%%“lﬁtle)}chta!t%ﬁ can

be used as Ion% SYS%%thI. ig.altxg}q@uée} t&‘?l%iinﬁk@%%at&vﬂﬂg'@r@u% kRenened @chk of the
. e Tines

used conﬁé%}}?’ing can al so be used to provide users of the

system vvie;(ghagq%gts'&@fﬁt nessages, e.g. price 20 updates. The connection from
an input termnal via a |leased |line connecting to the core of the

automated tradi ng systemyvia a _gat I conventi onal
tradi ng system canINeSEBIPFAEEN ﬁﬁfﬁ%ﬁ%%@ﬁ%ﬁﬁ*%st emunits,
the systemas depicted in Fig. |

10 In Fig. 1, a genetal view of an automated exchange system is shown. The

system comptises a matching core unit 1 designed in accordance with an atchitecture
that gives the system a completely deterministic behavior. The cote unit can fot
example be a computer executing the SAXESS ® Software developed and sold by OM
Technology AB, Sweden. The system also comprises a multi-protocol gateway 2

15 forming an intetface between the core unit 1 and a number of input tetminals 6. The
terminals 6 are connected to the gateway 2 via lines 4. The lines 4 are typically leased
lines, but also other 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 users 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 system units, the system as depicted in Fig. 1
is provided with a unit 3 operating in close relation with the core unit 1, and is
25 connected thereto via high capacity communication lines 7. The unit provides
additional system setvices and uses an architecture that does not ensure deterministic

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



is provided with a unit 3 operating in close relation with the core unit 1,
and is 25 connected thereto via high capacity comunication lines 7. The
uni t prowoes/o7addi ti onal system services and uses an ar cRCTSEIORST hat
does not ensure determnistic matching. The unit 3 continuously receives
information relating to the matching t&king WO 03/077177 PCT/ SE03/ 00287 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
addi ti On@h%éﬁfﬂ&le CBre HIHSIn Flae1 shbunioB s &eb-tivideddanpdiffererrtunbiumgtss Shthar e
specialized in finding solutions to conplex conbination orders. The
sub- uni t subbuhis ist dasiprdd a0 pagede a pattcnki eypseafindditinabseryicgt type. The unit
can, for exanple, be designed with user configurable agents (specialized
software acting on_behalf aof a_ uyser) control el sipat cher
1@H&é§8?ﬂﬁ“&¥%§ﬂ fg@ﬂu&grﬁﬁﬁn % gg%ﬂgi%e&hﬂ&ﬁﬂ

that utilize multi non-guar source sharing

under t hﬁn&% rsgﬁéig(ﬂgls Y %Bﬁ%l&fcoh{lﬁn%nv@fdﬁrghﬂlélﬁﬁf—ﬁni@ BB iﬁt@:!rmeﬂ an(agemt
pref erabl'y sRou reconfigure their agents, i.e. set various paraneters

t her e n, yhad sdrh@yofd Brspryaice el yninan, for abhinpits betdssigaed BEhaet-hem The
sub-unit 3c is an agent trade server of a seﬁ QE%%%£6 W t h by 2

user - pr ogoigratle agegrn(perislizedeahiprase sEBRT %‘ ugeEk el ef%‘aﬁ(agerrent or
simlar shari nmechani L Eurthen.  ti = L] {oul| f Ly sipk@ywi ded
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that one,jdi t#e %?@J:ating%%t%ﬂﬁ SR8k ARER AT usees Muerabie tefmd giragrajestouddnnot
affect the others In &n° 15 uncontrol | ed way. The unit 3 is coggﬁéted to

i nput  t eEedondbareSheishizedts ey stsoaribug patometsits theacia, b tHEY AeHRICEAMIY 88T t he
input termnals 6 via extern co ni gation |lines.5 i.cation
i nt enp acellgyed {prapapgipryHgm- %h%er ﬁgﬂf‘inf ?ﬁiés Fheth gtafkh% %r&gr(:(?fl %/%e%ggg si‘ons and

the subscr igﬁ%sl_eg-nlll)l%?gr];m\flﬂglg Wi (g)g %}ac‘ﬁntgbﬁt éi%cd’cﬂ’%aﬁr?d%r etoutce Alndyehent bat

anong t h&" Servers 3a, 3c the server 3a is not ~connected to
the interfage sH.andniensasdocuiet, thaveb-aniy 3dis peferebly growided satest i ons,
only internal links to/fromthe determnistjc core unit 1. Tthk{S in

accor danegtensivh shiehling mechanism in-between individual agents, so that one individual

faulty programmed ot resource-demanding agent cannot affect the others 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 external communication lines 5, to a
communication intetface 9, typically via Intesnet links for the interactive sessions and

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

20 Note that among the sub-unit servers 3a, 3b and 3¢ the server 3a is not
connected to the interface 9 and hence does not have any direct external connections,
only internal links to/from the deterministic core unit 1. This is in accordance with one

prefetred embodiment. In other preferred embodiments the unit 3a may equally well be

connected also to the interface 9.

25 The flowcharts in Fig. 2a — 2e illustrate diffetent steps cartied out when a

user transmits an order to the exchange system in Fig. 1. Fig. 2a shows the general
information flows in a conventional automated, computerized, exchange system when

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



preferred enbodinent. In other preferred enbodi nents the unit 3a may
equally well be <connected also to the interface 9. 25 The flowcharts in
Fig. 2a -wPasicvhiostrate different steps carried out when &CTIsEe3/o28ANSNI tS
an order to the exchange systemin Fig. 1. Fig. 2a shows the general
information flows in a conventional auttnated, conputerized, exchange
system when two participants explain their willingness to enter into trade
via (at least) two separate WO 03/ 077177 PCT/ SE03/ 00287 6 order input

MESSages o 2P In i n Qs E3PESLd 308 i speiibelly] subthitied b ehdmi ehinggsudupsyatedm of
the determnistic core unit 1. In an in-use systemthere nay_ be several
buf f er s, tHeodpgemginistiacitd vhied. Amen ehvekiysion thdresmayde GHehBUSEENOBES/ t he

gateway 2 to the nmatchin ub- system to nmake the co f th t chi ng
syst em r tstiies and rgg%‘ﬁ%’loﬂﬁgtﬁ' pfed C}/‘b%’te p[aﬁl&?ro[r% h?f fr”?g’fw%yhée %? gnceu%a% Sglg ent
i nvention and w r i Heinekia. bufthatibere is
a match DEfWeer Jtn%iléet {g{r%cfg)frtgggg{léq%% Fnél 35?&!{&1’2121%%1%%%}&‘6&&” will tgte,ﬁelr ate a

br oadgastfRRSREEs 80Prdsextindr@ntdnd willrthewifqpantcs benlimied furthehbereinadé,

and, depending on nmarket transparency settings, also genqtgete a nessage
207 usedthae is afretah eyweeh gre ondatsel0d sndR43a @gtcg{ftg PHRPHEREOGFAE 8] |

extent) via a dissem i.on service unit that 0, S 209.
LRI e R e o e e
particul ap etSHQﬁs'I}:gElénc Rettings, O WRnedafe & BRs QR TOV @156 PbrGh siniifig btlgr 2b
several conplex conbinatorial ‘orders are submtted frominput termnals
vi a i nputintefedrispazids. (td-lintitedror full txtiest) asudseemination Rervised it Wt chi ng uni t
cannot imrediately and determnistically 15 allocate deals fromthese

or der18 2b10ad&a$t99if@%ﬁsa§c@9ari o is that the orderbook is in the node of a
combi natorial auction procedure. Hence, a nunber of orders are tenporarily

bl ocked under certeiinq;_i %déé%}%g&gegpﬁl #rﬁ%osn ﬁ&%ih{?&k}ir%%@hhﬁﬁhﬁ@ﬁhto a

core services extensi %’n In est-effort sub-system3, i.e., the
sub-uni t Ip%ﬁidu’[‘aﬂtﬁ@: SulexafBacis shbivah In phoposese dapatddiodiig &b seivttil nompkhor t
and discrete tine frame, hands the orders back to 20 the tﬁhler wiih the
al | ocat i @onpringposal ordessagsulznigted ffomAepwreaRmalscaninpeg gpfers pbl. Further,
it is assumed that the otdet-matching unit cannot immediately and deterministically
15 allocate deals from these otdets 211. A typical scenatio is that the orderbook is in the
mode of a combinatotial auction procedure. Hence, a number of orders ate temporatily
blocked under certain conditions. The orders ate then swiftly given to a cote setvices
extension in the best-effort sub-system 3, i.e., the sub-unit 3a in this example, which
proposes an allocation within a shott 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 tesults of the trade

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

Fig. 2c shows the case when a participant, i.e. a user connected to the
system via an input terminal, has configured a trading agent in an Agent Trade Server
25 (ATS) via a message 217. The ATS corresponds to the sub-unit 3b as described above.
It is preferred 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 market data from the deterministic core unit 1 exactly as the patticipant

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 A¥B.0387g77 2c shows the case when a participant, i PET/SEOMGRE7
connected to the systemvia an input termnal, has configured a trading
agent in an Agent Trade Server 25 (ATSj 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
conpr oni §&d g, 1RahakcBBshAasE en ifhenfigentionfpatdmesismndrtht n3fskétglata it has
continuously fed the sane narket data fromithe determnistic cor? unit 1
exact |y ascebved apdricpytait ordgo R Htheheedareapnisin goredRreneh9re! A% ough
external systens via nessages 9. The WO 03/.077177 / 7 agent
nmakes a @ @i%EMBE%%GIBﬁm%FgﬂgﬁﬂFWgHFSFP8ﬁ%6%¥ﬁ%§ﬁ§$§25§§%§ﬁ%ﬁﬁggjét dat a

it has i %?tg‘%l 8l a0 gZﬂﬁThQ Wat&lkr Ah e 2R3k s Oedyifng 0f RidA MM dSpioduc@r dealshr ough

pr oper ces such as a gateway or connecCtor facility, thus routed
i nto the ;samerkéyi@ésmasioal heshdw225ass destmilgedorldmesn 2e8junthien withdfigs: i t
eval uates everything at hand and produces deals 5 and market information
messages a2@3b. as descri bed above in conjunction with Figs. 2a and 2b. In
Fig. 2d illustrates another part of the unit 3, the agent of the sub-unit

3c. The behavior of, the ?Cgﬁﬁgﬂat?faﬁﬁ%eé%?%gﬁ%fﬁ%’S‘H-@%%én\f%f% Lheusere, is

the sane as that ollnt ‘e sub-un In conjunction wth Fig. 2c.

The di f f erentR ReLIG: Lidke ARnthe seaf frbei PrYergprotivpbbid @xgdutiriramecsde (or
scripts) to a predefined agent trade server  conputer in the best-effort

unit 3 vithatarfdbe sul2mit Ik désstipecnegangenatiearwithh Bigreand be sitfeteaembsing faton of
the orders 227.1s not t ,of the.core,,h since at _cou i e
par adifgmt8e AREEIPARA F?%Bgllrﬁ’éd ieﬁ?Félltﬁ?}\%F(P(‘%n@§ 581?1??):12) %Bﬁe%ﬁﬁg?&%&g%agg??gent
to the %‘é@ﬁp‘i@éﬁ indBe b%%t?é’ff&“c ahgnahl Mrclz%é/ indﬁfiéz ia)f‘eéf&rréd\ﬁﬁlt flac@sadofckhe core

unit 1. i'nformati on nessages 229, 231, 3 and 235 therefore
Cor r espon@ntAuhiReHObE esperdisAp7 i nboparabi dre ddreysnatepittadd compremisc.
Finally, Fig. 2e is an overall view of the Eonbi ned i forndfﬂ.fj on fl qw in a
the paradigm stance. While the inner workings of the sub-unit 3c are ditferent to the
sub-unit 3b, they preferably have identical interfaces to the core unit 1. The
15 information messages 229, 231, 233 and 235 therefore correspond to the cotresponding

information flows depicted in Fig. 2c.

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

20  effort principle is formed, increasing the overall system petformance with respect to
bandwidth management, processing resource management, fault toletance, and
exception handling. The overall system formed in this mannet will have a continued
complete 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 complement in a conventional deterministic exchange

systern.

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

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



system as depicted in Fig. 1. Thus, building upon the robustness of the
determ nistic exchange systemplatform a conplenentary subsystem
oper at i ngwbuwBloy7iander the best 20 effort principle is for®meW/SENIOREASI ng
the overall system performance with respect to bandw dth nmanagenent,
processi ng resource managenent, fault t®l erance, and exception handling.
The overall systemformed in this nmanner will have a continued conplete
tractability in the current services. The hybrid system where the new,
opti onal cohgstniefitottthsbe ekelengasptianplaforeduiing ans ef dreatleadybeloblem whi ch
can be terned the 25 best-effort appurtenance,, wl| ng ement in a

t

convent i gmatocdlst &t ATStcompaservafgepicallydhecpinced Rhysigp Bt BESOMYCY he
new subsystemi.s wh t S | oad t e

e b S T
ATS. The ; i - 4-18tf1ebh @jﬂd‘x}pl ple, WO 03/077177

PCT/ SE03/t§%§§:;‘OBJB g%m%%ﬁ?gtgéeg%tﬁ%%he exchaﬁge system pl at f or m usi ng one
of the already available protocols. The ATS conputer will typically_ be

pl aced physical |y cTlesATSoupdreraveiving tbe agerysnitnectiome wilt etghtei2oreat thet fal
software of the exchange system (the core) an%ﬁ%gt n the ATS and the
core wi | Ihapélegthis rw sqomies; OF BTHE a&HﬁW@EilYélﬂaW’%e aﬁl@ PRREOH: fecei ving the
agent instr Uthjlgoﬂ fgx\q tlhe aﬁfo%& r eadlt Mfﬁger&%rdéﬁHQB@Atﬂ@ i aBEW¥ledntquest ,

or revisé8q previ ou process. A precondition for the

aut omat i GyRe4IBbh ¢ Q@e@cﬁf @:eh@icﬁﬂl @il &ﬁsplfaubhel RFErit scamaBootaabe poypersed i on
on a set of scenario triggers. Insp|rat|onal generic scenari os_can be

pr oposed bybthe tohveketpldcetoplesaser, opé thanordjusiediby pegh féﬁi‘ﬁ‘iﬁé‘a"%?fe trader or
investor. The, 1o s arlo .coul d ved. |n rsona I and
opt i offal W%%}Q%ﬁ%fi € ficdd ’a@ﬁfSOPﬁlﬁea cofeso?‘ rﬁ) Iu geng Rl fg% 2EC%ATS N
conti nuougly, \éiiljf@etreﬁhla e%flh Qgﬁlre%T@\xhﬁ éonﬁrﬁﬁ;@l&%ﬂﬁteﬂﬂ@tﬁ t§ Baks i me

mar ket in orrra Ion receiv romthe determnistic core wunit. The drawback
for the tinhagefion idaireepealineamhhrkgt infacheationt entiveh froar the, deterministic core

unit.

The dtawback 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 eatly submission of orders 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 exemplaty embodiments. Different formats, embodiments, and
adaptations besides those shown and described 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
preferred embodiments, it is to be understood that this disclosute is only illustrative and
exemplary of the present invention. Accotdingly, 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 connection between the core and the ATS. The proximty and
direct cowpasinmris effectively feeding the ATS wi th naPketSEdz0@STUCH
faster than anyone else, thus putting the agents in the ATS at an
advantage in certain cases. This may be9inciting 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 art wylgArreppgnaMEMISE he present invention is not limted to these
specific exenplary enbodi nents. Different formats, enbodi nents, and

adapt ati ons besi des those shown and described as well as many vari ati ons,
modi fi cati ons, l.and Aqenvalterzedautemeedaridingnryten & trding ebitifengiadpl ement
the 25 invention. Therefor res%nt i.nventiaqn ha scri bed

., Whi | h b
in rel at i BHTPHeRBLeEr ‘3?‘%&8 C@hﬁgﬁdﬁ&ﬁgg Sy f%n%tg(%ﬁrrﬁgglgtagg% Cﬁﬁaat this

di scl osurrF tiv%rl?'?:'o}&lﬂﬂsﬁ trative and exenplary of the present invention.
Accor di ng 't is

ey, I nt énded that the invention be limted only by the
scope of the ci adriver lppiegdednbel ehwhind®OBidd praTidirRCRiSEI8IS00287chisg  WHAT
IS CLAIMED |S: 1. A conputerized automated tradi ng systemfor trading of
fi nanci al ordetssanteiiedrinto thetsyren hyrthesnsesoritbct ed to the systemvia renote

termnals and a data nefwor.k, conpriShng. yver hosti ent ral

mat chimg. uni ¢ § SYPITBOTAl faieeEr Rt o Bttt B ApRERE MY Qe RATR R
syst em by hhife t&RASAIS fordeidingURRISESRN A ofderdhiR@-FRitY eie Sowpl, el t 0 the

mat ching unit and couplable to the renote termnals for receiving and
storing asupplaeententetieg sémeobdiheceyfigueed ta beeratsipperndancd with adiesig ser ver
bei ng confj gured _t? operate in accordance with a best 10 effort principle.
2. A st efHEPEBCHiSg to claim 1, wherein the suppl emental trading server
is physically co-located with the server hosting the central matching unit.

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

server is physically co-located with the server hosting the central 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 accotding to any of claims 1 - 3, wherein the

supplemental trading server comprises a user-configurable agent.

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

supplemental trading server comprises a uset-programmable agent.

6. A method for petforming computerized automated trading of
20  financial instruments between traders, whete the tradets are coupled to the system via
remote terminals and a data network, comprising:
deterministically matching otdets enteted into the system by the tradets,
and
ptoviding a supplemental, automated trading setrvice on a semi-

25  deterministic basis.

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

trading setvice is performed 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 acworudiong7to any of clainms 1 - 3, wherein the suppCerseni/ai2s8tradi ng
server conprises a user-configurable agent. 5. A system according to any of
clainms 1 - 4, wherein the supplenental 1@radi ng 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
coupl ed to the syst®&m vi @heredthdeirt dnim Gak S, subdrein dat suppddomortkl, aconpitddsi ng:
determnistically matching orders entered into the systemby the traders,
and provi dadige sewigsps epptacd opathsraeidertdasis ng service on a semi - 25
determnistic basis. 7. The nethod in claim®6, wherein the suppl enental,

automated trading gervi [ k0 - t t eei T

determ ni stic out put. V\Dﬁﬁglngef%di%l W@%@%z@%ﬁ%ﬁaﬁﬁ%@%‘# %Cd in

clai m 6 OofafchifRMRIMHRE byUPRheAPREfhinpauHionsd gt supbigdhdgalsaisimed s
performed on a best-effort "basis. 9. The nmethod in any of clains 6 - 8,
wher ei 1 t hedide servidenis peiformadibg hisnpplemepel trodingdetierathe emathad furghethi ng uni t
and the supplenental, automated 5 trading service is perfornmed by a

suppl enenfdPPE a8 ng server, the nethod further conprising: providing data
generated as a resu : S t i jces from
Phe suppl ement al &1 B L e e e o Bt B e
central rmah&inRervides tfrdif ithg sipilerpenyl wating sdr@eid 1o thedentralphatohing.unladd. The
method in any of clains 6 - 9, wherein the supplenental servi Cellmianl udes
cal cul ating sol uti otke centipbmsighing writ bsiag ke provided data in otder matching.

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

service includes calculating solutions to combination orders.



