WD 2006/ 108158 PCT/ US2006/ 013200 TRADI NG SYSTEM W TH | NTERNAL ORDER
MATCHI NG Clai mof Priority This application clains the benefit of priority
of U S. Provisional Application No. 60/668,929, filed April 5, 2005, and
titled "Tr a%pr?ﬁo@glsém with Internal Order Matching, ™ whit&GT/R209p413390
incorporated by reference in its entirety. Field of Invention The present
invention relates to inprovenents in placing and executing orders on

el ectroni c exchanges and, in particular, to a systemand nethod for
executing orders on an internal electronic exchange while providing
portions of the order liquidity to external electronic exchanges.
Background of the Invention The el ectronic securities trading marketpl ace
has evol ved such that nultiple exchanges and brokers often trade the sane
particul ar product. For exanple, many equity products or instrunments (e.g.,
stocks, options, fRApRG SYMKEROWITHFINTERRAL SHAMER WAYCHING! € equi ty
exchanges. U. S. Treasury products are tradable with nultiple brokers who
present their order books electronically, which is simlar to how exchanges

pr esent tdrgﬁilﬁo?rﬂ‘?#rit oks, through a simlar style of application

progra T (API'). Wen buying and selling securities, it is
often desirablg.to buy .and.sell . at t st . pri ayai l.abl hrougho a
set of exchan S&P&b‘%g%rcéawﬁge :bglf“%g o &f@ﬁﬁﬁ@gﬁsaﬁﬁvmﬁ?ﬁk@@ca %K]:?Sed
herein interchangeably) where a particular product can be traded. Oten
Page 1 WOUKSBI2D0 Bk PGS 2050 s e radingr Bistsm vsholniarat oWy MARInE? ent
prices and liquidity for the sane product at the sanme tinme, so the decision
t o buy orwiieh is lerghiyviacorpeatud tyyrefedencodaits éntiretyg or sel ling that security on
mul ti pl e exchanges at the same tine. Furthernore, different brokers m ght 2

§
charge different conm ssions for trades done on them and m ght have
different trading rules. A trader mght wsh to trade on an exchange with

| ower co 1. i QNS oL T € favorabl e rul es, execution price being the sane
anong th ;

The present invention relates to improvements in placing and executing orders on

electronic exchanges and, in particular, to a system and method for executing orders on an
internal electronic exchange while providing portions of the order liquidity to external

electronic exchanges.

Background of the Invention

The electronic securities trading marketplace has evolved such that muitiple (
exchanges and brokers often trade the same particular product. For example, many equity
products or instruments (e.g., stocks, options, futures, indices, etc.) are tradable on multiple
equity exchanges. U.S. Treasury products are tradable with multiple brokers who present
their order books electronically, which is similar to how exchanges present their order books,
through a similar style of application programmable interface (API).

When buying and selling securities, it is often desirable to buy and sell at the best
price available throughout a set of exchanges or brokers (the terms “exchanges” and

“brokers™ are used herein interchangeably) where a particular product can be traded. Often
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Oten, a trader wishes to buy (or sell) a certain quantity of a product at a
size far greater than what is available in the market at a given tine, or

at a price @ bwerddigh Where the nmarket is willing to selk /%r bu t hat
6P sade0

product. In that case, the trader may wish to show a snal H%h what
he really, ,wants to buy or sell, perhaps show ng the smaller size anon
vari ous é&%&ﬂb@@ %&geg Ib@vepa&%?éﬂ%BnP%s Wlhqiuﬁbtytfgr Hheysame nsegyet gt éeme f“g’&der

m ght even be willing to buy (or sell) a quantity at a worse price, but
doesn' t earthe decisivowio thy ansellen pivien seamity san nefe buingedr seblingsthatsaeufityoon hi m
As mar ket conditions change and his order is filled, he mght want to add

nore si zenbidigle dxthandebat Ry sedie Bine APNtiEmbics diffdre® 10kdrhenivhy ¢lRuse different
exchanges. A trader may wi sh to transact with other traders within the sane

firmor t Lo eR)k V\é'@qml" - fr r.ou filkates,
preferredpr oﬁgﬂtg%?rers grr?’g&{:?@{eén s{,ﬁ%fpr)lre er}ggghg%eg‘?#ﬁ%etpg,ﬁgae@ g.r?legﬁ‘?ﬁx%g%r %ﬁ%@m ng
t he gener al rket pl ace hiis or her. order. He,mght be willipng .to trade at a
bet ter  privEl B dE8% (02 4%, SXGhEReT WiBHEWRR FRBmITeiAN & dnaissvhrblioals exsgaion
conmi ssions or has a favorable relationship with the internal traders.

Ther ef or ericadeinghersame amongthe gkehanges. his orders are al ways execut ed
internally before being executed externally or show themat a better price

internal ly, whfienh, &l tadeheishedotot en{cd sel) Baettyin tityyof b pRodtRE abbSize far
exchanges and brokers in the marketplace generally have wildly different

APl s for | %Qﬁr% L M | Al rgam b L or
those e cﬁg%gtg%lt 0 a i%v%igﬂ) zlie(r:@gg%giéﬂgt Brr{ﬁ' gﬁ?\%;c)ﬁgséf glh%thr ougrye%tﬁlgﬂhé%bn@wgiltgt em
Page 2 WD 2006/ 103158, P S2006/,01320. ing fr the art i nifyin
vet em ¢ MR HRTRR oL el G5 Pogy Uy Hepet o Tt e o ma rh Bofiouidn
other, allow a trader to route his order in a favorable way between

i nt er nal sadlgesise thed veiat be rally veankssio s o sell, pedepe shavangibd ymaller pizgagorg of

achieving the best price possible froma preferred set of exchanges w t hout
show ng hiasiohaexthanged authefpricelte is willidg yo by i sel] 2BPTIR tvaiet orightexahbagiling
provi de such that the different exchanges can be accessed fromthe sanme end

system -EB%uQr(ISflé‘ég}g gi)(?ﬁggﬂ%yi & wifie ?Zi%,s&ﬁ dbBESCwaAR G0 ShEH the %?s}pric@‘ﬁm@i y of

the I nvention nce wth o aspect of the I nvention,
conmput er-tgased

€ markestynsléveersn afu(r)ary from him. As market conditions change and his order is filled, he
might want to add more size back into the market or adjust his price on the various
exchanges.

A trader may wish to transact with other traders within the same firm or trading desk,
or an otherwise “internal” trading group (affiliates, prefenegl customers and clients, preferred
partners, etc.) without showing the general marketplace his or her order. He might be willing
to trade at a better price internally than in the marketplace because he doesn’t pay
commissions or has a favorable relationship with the internal traders. Therefore, he may want
to ensure that his orders are always executed internally before being executed externally or
show them at a beiter price internally, while also showing them externally.

Lastly, the various exchanges and brokers in the marketplace generally have wildly
different APIs for sending orders and receiving prices, which makes it difficult for those

exchanges to all be accessed simultaneously through the same system.
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exchange order routing conprises a comunication network which includes a
first server having at |east one processor configured to support operations
of a first gL i& exchange marketplace, one or nore ers each
havi ng at Ieastﬁdgﬁ]gis%r ocessor configured to support oper ;Pf('frgﬁ%o@?orﬁlzoo
respective second el ectroni c, exchange marketpl aces, and a client term nal
havi ng at | eadYissins fam thearbis acunfvingsysiem hapeanalloav agrawpplimdersiio trangagt e
between the client terminal and the first server, the end-user interface
oper abl e intermpilgwitle eaclt ether,atlbow faotradenitd dowlg Hn oodeden & damoratde stayabetgyert hat
includes a stipulation string, and to submt one or nore orders and the

order roUheRt hddds B8 edterblBiafldefpidced R M@Er tofihiin®le 169 BBAlioF aBiePinp HROBERN
executable wthin the comuni cation network and bei ng confi gured

o]
i mpl ement I [ S e j r r.d .

st ol depardbie Rt bR R s TR bR SoRT il fhg SR 16 o,

pl acing order liquidity on the respective second el ectronic xchanges, i n
accor dan c‘@ﬁl‘ﬁi’ tH4Hng AR vapgus P?‘%ﬁaégfiﬁ. proyidg swgh dg"ﬁc e \élﬁﬁeﬁh 6¥FHERLesSTBChe of
the invention, a nethod inplenments an order routing strategy on a

conput er -asesseeti Fomibmsana ¢mwisystemndhk preseng inwshtign earf satisfy thésecandoflies neaslschange
mar ket operating on a first server having a processor, one or nore second

el ectroni c exchange markets operating on respective second servers having a
processor, and Page 3 WD 2006/ 108158 PCT/ US2006/ 013200 an end-user

i nt erfaces b -Pﬂxe‘ﬂ E’ntﬁlﬂ ent term nal having a processor, the nethod
conpri si n‘g‘&@ﬁei't’-eps—o%-evei ving at the first termnal an order that
defines a quantit onpongnt, a price.conponent, and a rouiing strat
assoct at ed wi R HGerEREE Miarinecahe” Of i RGP UPhe e GyplRt re Systel T6Y
stipulation string that includes paraneters of predeterm ned criteria, a
first phaeehagderderoutingicamprisesat comtamisetion mptwark whiely dnadvndes e first sprver i a
paranmeters so as to allocate a first order quantity to a crossing | ocation,
a second hpvirgeat d¢adone process cadightedas supp@at bpaaticnsafsefintdicotside exglangd t y
to an idle | ocation, ere the first order quantity fills substantially
| med at ehyrethol oo GCAIR S6ARA saiveR!dabl bl St 18N ohé AricRtkor kAPt t he
idle Iocgr'%l?&or@l@ Eg’mer ﬂngﬁi gé(fgng St e staepéﬁ{(r)lllnkzdva uatolhng ru gg ogﬁ % 0
routing strate i.n_response.to an event nessage, and di fying the . routing
Strat ogy SREEARERIPR O HARLE B eg Sngringh dnaaticth nd AeieBh o
to optimze the order processing on at | east ) )

terminal having at least one processor configured to provide an end-user interface between

the client terminal and the first server, the end-user interface operable to provide a template
for building an order routing strategy that includes a stipulation string, and to submit one or
more orders and the order routing strategy to the first server. Further comprising a program
executable within the communication network and being configured to implement the routing
strategy by attempting to crosgs the order on the first electronic exchange in accordance with
the routing strategy, and by placing order liquidity on the respective second electronic
exchanges in accordance with the routing strategy.

In accordance with another aspect of the invention, a method implements an order
routing strategy on a computer-based communication network comprising a first electronic
exchange market operating on a first server having a processor, one or more second

electronic exchange markets operating on respective second servers having a processor, and
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one of the crossing |location and the idle |ocation. In accordance wth a
further aspect of the invention, the steps of working a portion of an order
quantity atwey Residagss evels on a first electronic exchange and/or at | east
one of respective second el ectronic exchanges, giving priBfTU§20¢01500e
aggressively priced crossing levels, and placing the working portions of an
order quaintendasemn infenficsr eperatingsad aoplicat tenmisel heviegos processordit empihngd
criteria. In accordance with yet a further aspect of the invention,

recei vi ngnitisitfpd dee steps lof pbeiving natSthe | gt t@mitdlean otter NBats HERAR Y, u@zﬁtﬁy
performng the first phase order and second phase order processing steps in
accorda t t#LNg.
These. andring, SIREE EhifoEt, fhd h Folhe skl HROAHED pifl I rils, WheR
appreci ate r

R T T R R SRl BBt o0

Brief Description of the Drawing Fi gures Fll%ure 1 illustrates an exchange
syst em | Hiterds of dBiist dhapa order preseBingein aspordpece withs dhn rereborminnd; crifesare 2
is an illustration of the architecture of the enbodi ment shown in Fig. 1;

Fi gur e 3paispetetssoasho allacatdy fiodt opddr \qatuetityns kemsingilwienﬂa bdcbi® phare @sdean
exenpl ary order rel at i onship in accordance with an ; nbodi nent of the

i nventi %océ:sbﬂgrsﬁ as tb l1y&ke Q%&ﬁ)ﬁﬁ'ﬂﬁ&&%ﬂ rtataﬁ% éeﬁ'itoﬁr Eﬂegﬂe ‘ﬂ‘r§trb

Order R accor ance w t nment |gure 1; gu e

i1 lustrates oce f he cle wor ki, n orde cC eW|th
an  enbodERERt B ﬁ%ari‘ nt8 ﬁélatﬁ %%’f’ F?‘ﬁoﬁgt(ﬁg{? egu@i‘%&ﬂg wg ?rg W agram
for a process i n accordance with an enbodi ment of the inventiagn; and Figure
8 n(tﬂ)epl ctbeginsngioiheridle loration. eXavikarangludingi the skepntofiavalyating rules o dhe gouting

odyi ng the invention can be inplenented.
strategy in response to an event message, and modifying the routing strategy execution in

response to the results of the evaluating step so as to optimize the order processing on at least
one of the crossing location and the idle location.

In accordance with a further aspect of the invention, the steps of working a portion of
an order quantity at crossing levels on a first electronic exchange and/or at least one of
respective second electronic exchanges, giving priority to more aggressively priced.crossing
levels, and placing the working portions of an order quantity in preference based on at least
one of the predetermined criteria.

In accordance with yet a further aspect of the invention, receiving an updated
stipulation string for the routing strategy, and performing the first phase order and second
phase order processing steps in accordance with predetermined criteria of the updated
stipulation string,

These and other aspects, features, steps and advantages can be further appreciated

from the accompanying drawing Figures and description of certain illustrative embodiments.
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Detail ed Description of the Illustrative Enbodi nents By way of overview and
i ntroduction, presented and described are enbodi nents of an

I nternal / Co j Exchange (1 CE) system 100. The ICE s 100 is

di rect ed tomi(%dgg@rr‘{)siqﬁsed securities exchange and intelli gen%légﬁ%wlpjéa‘f"i ng
system t hat aI | ows, traders to create visible markets internally and
ext er nal Byief Descripti  jok pIngAfigaxest o |iquidity pools across the spectrum
of internal markets and external brokers and exchanges automatically. Wth
ref erence to Fgger b illystthiek anystchangbOfystzanirahecordanced widr aalentbodineeny ef 14O t hat
mai ntai ns orders placed by traders within a firm Crossing orders within the
firm canplgnt fREmiteed and filled on the Internal Exchange 140 wi thout being
sent to ‘external brokers and Page 5 WD 2006/ 108158 PCT/ US20061013200

exchanges. 14 | e er (] rnal mar ket s
at prices avalﬁ{n% gﬁéﬁ&?%@w ﬁ‘? Bﬁﬁ%greggﬁear@%o%%gmpsg‘gwﬁ%%ﬁ ferenti al
pricing treat 0 he{1 |nter al trad The I nternal Exchange 140 al so
al l ows Privat rﬁé&pé"t‘i% J5Ear garae Vféte Markets are markets visible
on the Internal Exchange to a pre sel ected subset of wusers. Private Markets
i n conjuncti ofigwiet 4 tilestiatese anakbxamulamyx toedana kelatiarishipgds  atdovdenca withghe
order to show different prices to different users, thus, giving preferential
t r eat mentmbRlisemitHe inv&fionsers. The Internal Exchange 140 allows for

sel ected mar kets to be posted outside the trading groups to sales staff,
custoners, f : r-'e f|rm
via a commnl y c#e ?&o%gs @Q@ngn%gdt ra@%é%n?grvﬁ{el} e% ﬂgeg}[ﬂrl%%o(r:%

| CE's orde routl %gﬂ gigllltgs can allow for the routl ng of orders to

ext er nal 0 to access external pools of liquidity as

wel |l as inter naI ones. The routing nechanismcan abstract traders from '
ext ernal mnar kiégsre Gillusirtesya processuet the lfecyela o€ wodkibe ordsnpinageordancesnigiupe t hat
opti mal order placenent occurs across the full spectrum of external narkets
accessi bembddimentugalie inveiftionxanpl e, a trader may submt a bid to ICE
designated to be routed to the external world. The O-der Router 275 can
make the det Rak iy b e t .t 0
based on cur(r-}!é ti g§tp%%vﬁﬁﬁ}gﬁsgt% %{ﬁay C aﬁgﬁr&é{sﬁ (fétgfedrahléeng\?fhoﬁﬁover

time as eaghdmblrex%ke%r eeﬁ(lggmn ea&d mar ket changes.

Figure 8 depicts components of an exemplary enviromment in which processes

embodying the invention can be implemented.

Detailed Description of the Illustrative Embodiments

By way of overview and introduction, presented and described are embodiments of an
Internal/Consolidated Exchange (ICE) system 100. The ICE system 100 is directed to a
combined securities exchange and intelligent order routing system that allows traders to
create visible markets internally and externally, so as to optimize access to liquidity pools
across the spectrum of internal markets and external brokers and exchanges antomatically.

With reference to Figure 1, ICE system 100 contains an Internal Exchange 140 that
maintains orders placed by traders within a firm. Crossing orders within the firm can be

matched and filled on the Internal Exchange 140 without being sent to external brokers and
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| CE can broadcast a Consolidated Price Feed 265 containing each Private
Market's internal order book and all external order books in a single

mar ket dat awlends/ig@iser s may be routed to nultiple exchang%rfgézr%g%@ggqonanage

%der pl acenent to nost optimally fill each order to the siz ed
il e managi ng t hanc f . overfill ased on, risk ranet ers. supplied '
wtt nt heorages. e THRRRL g 140 santdi § e canass e, wanats 4 Bifcss . or

automatic order placement and filli ngl algorithns, to ascertain howto best
rout e anavilgble amly padhe detewal Baehangetlidbngiving praferential prisingxtedstmenido ofesut i ng
can take Page 6 WD 2006/ 108158 PCTI US2006/ 013200 place dynamcally, wth
order s bmitergal myadess. 2T §niernah dxghsngenth( kol aitosvsnBivits chiari@es &s bevaedtalls
mar ket condi ti ons change. Connectivity to external narkets (brokers and

exchangegy; : :QBRU EiRaM | [ ' :
210, 2rerhAg Markethard Sk S HiAbIE 0 e MHQHATERIREL 103 PRSP o

its users_ and .t he.,external markets,..The Execution nnectio al l.ow a
common | PEY At pIKES 18 sl bty BRI mAER R fnat XaGeeR Aowsh HBME® oy
may have wildly djifferent connectivity paradigns and order placenent

model s. Pidgiiosshgwditrentprigss fe differet ugdis.dhusygivang prstrrentinh fsaimenhtommeret
processes enbodying the invention can be inplenented. Not all the
conponentls wsay. be required to practice the invention, and variations in the
arrangenent and type of the conponents may be nade w thout departing from

the spirit orThE IRl HxtBanddV 840 ialBws THe sflastbd GirRéts A8MROPBEIHEd outside the
configuration is not critical to the present invention. Figure 8 illustrates

a conmunj ' t .l.oc rk. (- ' a
Wi de. ar caodib BERE I G A, RIS nd ety s g B s K Bafieaty balf hpo

i nt'erconnect ed by routers (pot shown). A router is a internediary

comuni ¢ iﬁ%ﬂﬁé@%ﬁrp@m}a crgopdgchpngeparadign (erdambraky §F°9HP@8§W- a nmesh of
possi bl e connections, a router receives transmtted nessages and forwards
t hem to thei r I oeder rotsty capabititiss cansilloawfar tlebbstinpof @ders {@exiarnal brokers

i nterconnected set of networks - including those based on differing

ar chi t echntl efchiafises 1o &iceGObRemal heslk &F 1Rfuldityass delll AAkinkehylegies! MRe AQM@r kS,
enabl i ng nmessages to be sent from one to another. The communi cation |1 nks

W Thin a gl MK che RbG@Ic HrddBS! HOG LhRlieRaRRls! allowing various algorithms to be

employed to ensure that optimal order placement occurs across the full spectrum of external
markets accessible to a user. For example, a trader may submit a bid to ICE designated to be
routed to the external world. The Order Router 275 can make the determination of which
broker/exchange(s) the order is sent to based on current market conditions, and may change
that determination over time as each broker/exchange’s market changes.

ICE can broadcast a Consolidated Price Feed 265 containing each Private Market’s
internal order book and all external order books in a single market data feed.

Orders may be routed to multiple exchanges. ICE can manage order placement to
most optimally fill each order to the size requested while managing the chance of overfill
based on risk parameters supplied with the order. The system may use customizable Order
Router Strategies, or automatic order placement and filling algorithms, to ascertain how to

best route an order without named destinations to the various exchanges. Routing can take
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fiber optics, or coaxial cable, while comunication |inks between networks
may utilize analog telephone lines, full or fractional dedicated digital

| i nes incl yg} 2, T3, and T4, Integrated Services Di.gi rks

(1 SDNs) , D‘l‘g??%ﬁgﬁlﬁgcriber Lines (DSLs), wireless ¥ s Pl loglofp ,

W MAX, GERS,, CDMVA, .. T TSM . hybrids_ of the foregoi 0 fufyr

{echnol REIYTEICBHhPh GRdrihbeike MoNed PraaRe SxlansF s dho buok] Frdiange a5 ne
art. Page 7 WD 2006/ 108158 PCT/ US2006/ 013200 Communication to the

comuni ceriosimatetveoniditBeR changer ef erably by an interface unit associ at ed
with a client conputer 810, the interface unit can be a renote conputer (not

shown) . Furt hegriestdrityClonsxtdradlmarketd (Brokers agll @géliappes) 106y 1 DR S 1622 (6coueot el y
connected to he comrunication network via a nodem and tenporary tel ephone

ar bi £ 1 ar 119 Chrg soanon, (ABeetiof 2057 H0” 300 TREaRE2) WERGTRROANE (CRANER" e
vact nibiberenghe LR R i B vaes b Fecehlsel Mgkt dnes ik eaion Gopargons °

CGenerally, the term_"Internet" refers to the worldw de coll ection of

net wor ksallogsa evmpen intstfaes to, beaprasestndpiatlEEsSystamad 00 dar epternalmarkpisihatapay ol
Prot ocol /I nternet Protocol ("TCP/IP') and other packet based protocols to
communi clave wildiyhdifflerenaominsetivitypraradigos ambotdeofladeient modealsi on may be
practiced over the Internet w thout departing fromthe spirit or scope of
the inventi ongiguRr 8CaRHBSc {5187 LA° ckdhyflity! OfiRIRRNIEN RAidh pokbsed 1n a

peer-to-peer of grid conputing architecture, "wthout departing Tromthe

spirit or f.the.invention., Fiagure ) n_exemplary, fir rver
550" t or “THESHREif AkRGR CFE ok Peicaisgie” o AP HE AR SR Pyt Hshbed B
operations of a first electronjc exchange marketplace. A K Transactions
i nvol vi nigfagtice the averRfion, and saatiogs 4 the japrangemant apd 10g Af A cqrappentsdiyike  and

bonds, etc.) may take place over the comuni cation network 802 under the
cont r ol , mpde withdut departing fronptheapiitstr aoae affths exventio8 20he Santichiar tgmpeeodnd
servers 830, 830 support the operation of respective second electronic

exchangecfiphatioh RaRS crittbig i@ thepieieRGhi@fioni nvol vi ng the

\

Figure 8 illustrates a communication network 802 that can be a local area network
(“LAN™), a wide area network (“WAN"), the Internet, or a combination of all three
interconnected by routers (not shown). A router is a intermediary communications network
device that links many computers through a mesh of possible connections, a router receives
transmitted messages and forwards them to their correct destinations over available routes.
On an interconnected set of networks — including those based on differing architectures and
protocols— a router acts as a link between the networks, enabling messages to be sent from
one to another. The communication links within a network typically include twisted pair,
fiber optics, or coaxial cable, while communication links between networks may utilize
analog telephone lines, full or fractional dedicated digital lines including T1, T2, T3, and T4,
Integrated Services Digital Networks (ISDNs), Digital Subscriber Lines (DSLs), wireless
links such as WiFi, WIMAX, GPRS, CDMA, TDMA, TSM, hybrids of the foregoing or

fiture technologies, or other commumications links known to those skilled in the art.
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buying or selling of financial instruments occur. Those of ordinary skill in

the art will appreciate that the servers 820, 830 may include many
conponent s whdatvsabgspot shown in Figure 8 However, Figur hows enough
conponents sufficient to disclose an illustrative envi ronn&ﬁ&/ﬁsﬁ?’%@ﬂg@?i ci ng

enbodi nents of , Page 8 WD 2006/ 108158 PCTI| US2006/ 013200 the present .

i nvent i ofyomBBicatian gotheg sompyupicatiom awhearkt 802 e neefeiabl dat AR HgteRastInik vi a
a network interface unit. Those of ordinary skill in the art wll

appr eci agssotiktad witle anelfenb chmputer &lfate intsrface nmituckesbé herenexte sempyter imatui t ry
for connecting servers 820, 830 to conmunication network 600, and is
construcg or use wth various conmunication protocols such as the TCP/IP
protocol. Typically, the network interface unit is a card contained within

the servers. ﬁgrél)éeg@g,%‘e,? %gglﬁggégs,%aootﬁ&%léd%h%dfev%eg%Qhrb%hreﬁ{o?&g%gﬁlg&t#mot , 4

vi deo di spl ay mass nenory, connected via . The mass

menory generally .includes random cess, menory (" '), ..read-.onl nory

(~ rowt ) B mnib R T e AROdr 8nd SRy @lophetes i GThe mmber oL sk
drive, a tape drive, an optical drive, and/or a floppy disk drive. The nass
menory s®eANs, lahNspandarouteys saythenincisasedowrdectssed: srbitopidy and dnindepedenterfs

820, 830. A basic input/output system ("BIOS") is also provided for

control | ile@piher kepelof Vb inveags@dt i on of the servers. The hard disk drive is
utilized by servers 820, 830 to store, anong other things, application

prograns, dat ) t {gﬂ& . Lihed tile
and nonvol atiﬁg, rgl?a’rr%va Igég no‘fr%Sa t?%tntt})i?/gg e r%}églag‘,}ﬁé\{%?%%focan #grrg'l %?r’le@%t ed
in any nethod of technology for storage of _information, ch as gonput er

r eqlabl e SFHERT O SHGh oot BERFES CopmylFtan b aHES. olengelle: thealemm
Exanpl es of conputer storage nedia include RAM ROM EEPROM flash nenory
or ot her "Tntensty refensiin dho giorldeidaniection pf astwipdess gatewaydirewisrs; Bvbpomputetsher
optical storage, magnetic cassettes, magnetic tape, magnetic di sk storage or

ot her magaeuscTraatnlsiga Catiot @sotocsl/IaliNneo Phascol§I TR iaall otitsn packes daskdt o
store the desired information and which can be accessed by a conputing

S\g‘éi g?i egﬁ%d&ﬁsﬁ) TE AR i FHRY withS 8o LRGP A 3MLEARGRY B8t @vifionPhey Wl Ng a
practiced over the Internet without departing from the spirit or scope of the invention.
Processes embodying the invention also may be practiced in a peer-to-peer or grid computing
architecture, without departing from the spirit or scope of the invention.

Figure 8 shows an exemplary first server 820 for the communication network 802.

Server 820 may operate to support operations of a first electronic exchange marketplace.

7

Transactions involving the buying and selling of financial instruments (e.g., stocks and
bonds, etc.) may take place over the communication network 802 under the control, partial
control, or assistance of server 820. Similarly, second servers 830, 830 support the operation
of respective second electronic exchange marketplaces, where transactions involving the
buying or selling of financial instruments occur.

Those of ordinary skill in the art will appreciate that the servers 820, 830 may include
many components which are not shown in Figure 8. However, Figure 8 shows enough

components sufficient to disclose an illustrative environment for practicing embodiments of
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More specifically, the mass nmenory may store applications, including but not
limted to: a WW server application, email server application, and
programs. VN pplication Page 9 WO 2006/ 108158 PCT/ US2006/ 013200

i ncl udes corrpu?@&l\{@se%ut abl e instructions which, when execktlt HHSH{)oE ey
820, 830, generate browser displays, including performng the |ogic,.

descri bedhedpaseat ingepiicss Fervers §28, &%&/are icpanagted tg thersommppicationshetonkea/ia an
SMIP handl er application for transmtting and receiving emil, an HTTP
handl er apigtori aiterdavefwiit. r ¥hesevofgrdiandy Blalldnrtbe HRTWIIY sppredats, thainidie aetwddt TPS
handl er application for handling secure connections. The HTTPS handl er

appl i cat iefaceBYinRl fRitdes U8 nb&kssdr P BHIHIEAL fof Neoineftim Ried NEH0, SETUIbL Y
application to send and receive sensitive information, such as email, in a

secure f%&?g@gic‘%&ﬂ %v&?”g%ﬁdgé%d? ?i?aér?g&i-&é?e%s ;8} Sfxgé‘%ﬁ{ \%ngf]c@%{a}ﬁﬁ%fm

(CPY), a'v I'Spl ay nenor e menor I'ncl udes
RAM ROM and.a r manen S stora devi ce, such as a disk drive. The

menory sﬁ’B?t‘é"é’lsaﬁ‘ﬁ)cg‘p%? e h&[@@’sP ool pivpisalindte B?ta@r%ﬁ%te#fg?e BBl &\ PRy t he
operation of the client conputer. The menory can also be |oaded with client

sof t war e cepteined withinghpsergensci ng enbodi ments of the present invention. |t
w Il be appreciated that these conponents nmay be stored on a

conput er - r eadgbiversnead] 880 alkd cah GAcIEdE 4 BEAraIDISEYIRY ulit,i £Vides Aiplayldadith)
using a drive nechani sm associated with the conputer-readabl e nedium such

as a flo j 1 ve, .63, dnd F%(ﬁiﬂ B85k Ve,
and/or a %ra gﬁ%lgggé 1]!lddr{- ?\/aél?e%ﬁﬁﬁr?g?{l? Cg)l.]?'l[u %3@?%? %rrﬁg%lgryg%ﬁma ollagiel;?ﬁ1 pr 3@‘? ed
for receiving input f .8 ous keyboar, I, ot her input device. The
reror y eternaiern (AR Srons rebanar R, Zud e, ot e PemaRS B
interface are all connected to the processing unit via a bus. Qther

per i pher &togageedevisks - ea derthdisk aliiveoa taps divec ar sptiepl Wive, andioma oppy disk
manner. For exanple, the interface nay al so be provided at a ternminal, for

di spl ayi degivec abs sesks d@érﬂory%ffﬁslhﬂ@pSﬁﬁﬁQSystaﬂdhﬁ&oﬁﬁols&h&?géﬁﬁb@ opkagEBM
code that includes operating instructions to inplenent enbodi nents of the

o esert, SR ATy 088h K loRoyELS i Bl
ebod ed 2B P Blefl FLER VK EL 12Lafleat Qs 85 6% LA bl O™
other things, application programs, databases, and program data.

The mass memory may include volatile and nonvolatile, removable and non-
removable media, which can implemented in any method or technology for storage of
information, such as computer readable instructions, data structures, program modules or
other data. Examples of computer storage media include RAM, ROM, EEPROM, flash
memory or other memory technology, CD-ROM, digital versatile disks (DVD) or other
optical storage, magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic
storage devices, or any other medium which can be used to store the desired information and
which can be accessed by a computing device.

The mass memory may also store program code and data for providing a web site,
More specifically, the mass memory may store applications, including but not limited to: a

WWW server application, email server application, and programs. WWW server application
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Page 10 WD 2006/ 108158 PCT/ US2006/ 013200 workstati ons, desktop, |aptop and
not ebook conputers, thin clients, and termnals to | ess general devices
such as perg@abe/fisgéd al assistants (PDAs) or smart phones speci al
pur pose devices. Regardless of the physical formof the CI?QWS@B?‘(&}?@L it
i ncludes a local nenory, a processor, and input/output capabilities to
perm t iintladescdongutesickbowiabls tnstrudiias eviéh, whdh RRcsutakby derved 82083 bensirdtd
appreciate that client conputer 810 may include nmany nmore conponents than
those Shﬁ%sér”di%l% l&g%i% Yﬁ)'timirg; thbslo%ﬁtciieﬁ Saoke! h@érv{,shm 830 may

general | y- converit i'ona nent s sho rder to disclose an

0

Il lustrative erRyis ONIEN f.ar pr L6k Ng..embodi nents _of the.present., .

| nvent | anol6Eh BT UTEAL maiiBhe, By pRBIE L ARA R Rpos B SR ivinE ¢ ne

| CE System_ 100. All _conponents of the I CE System 100 (the Internal Exchange
140, t heerpaibcan FIATohandiet ppplicationHfor raepiving snd Jhagding B T{IRe requges, Fsue@r
275) present the sane unified APl 255 to users of the ICE System 100, so
users cadTTPadiendler appjicatimmpion bmdlnheearereomscifong. dhedi T TREardbmtapplidation
system architecture depicted in Figure 2 supports connections to ICE from

both i n&qu ARb ba Askdefbk B6MMuNFAHEE St REbrid Seduttey APlicdBth todeh®BhPreR6iGESSI NY
| CE include trader GU s 260, automated tradi ng systens, Trading Agents, and

potentiallv.sales staff omers, _or affiliates outside the i medi ate
tradi ng ’(?géfﬁ? %J%%%"‘ﬁﬁ%& %qcﬁég%n%ﬁbﬁ}iasﬁegwg% SEEE’ ccess. ICE includes the
foll ow ng conBQnents: Cons?l i dat ed Exchange and Price Feed 265;_ 1nternal
Exchange 280; Clst csompitiere 819 7ncludss: g oegepBpmcessins auilt { rfd Visieo figplay
Connectors 205, 210, 215, 220; ICE Uniform APl 255; Trade Managenent

| nt'egr at adaptef,Rosimdnage PUSmenbry Sewaaliyt incvdst BAMSRDM, amdveepérmasenOmobss
Router Strategies Security; Scalability; Fault- Tol erance; and System

Moni tori ﬁ&a&@ﬁéﬂ&&%m@agﬁrcﬁsl@éﬁ‘vé?em& ey ist%?es% @egﬁﬁlgséyisﬂﬁi %tBMSE ahfat
control howthe order is treated and evaluated within the Order Router 275

or 1 oi ng PRETE, Sh RERRY, o et RO 8 B inBlel oTfe cRANSALIALAR bb Ve

| nt er nal, Exchange ..Order, Book. The pricing feed 265 or_ subsets of the feed
data (e. ’@?E‘edh wggéhi&t %%@ﬁp%@ﬁ&gpweﬁm%gz@%eﬂm%o@f the present invention. ' I

will be appreciated that these components may be stored on a computer-readable medium and

loaded into memory of client computer 810 using a drive mechanism associated with the
computer-readable medium, such as a floppy disk drive, an optical drive, such as a CD-
ROM/DVD-ROM drive, and/or a hard disk drive. An input/output interface can also be
provided for receiving input from a mouse, keyboard, or other input device. The memory,
network interface unit, video display adapter, and input/output interface are all connected to
the processing unit via a bus. Other peripherals may also be connected to the processing unit
in a similar manner. For example, the interface may also be provided at a terminal, for
displaying accessed data, computed scores, and so on. Executable program code that
includes operating instructions to implement embodiments of the present invention can be
resident in either servers 820, 830 or client computer 810.

It should be understood that the client machine could be embodied as any one of a

great variety of electronic devices ranging from general purpose computing machines such as
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only internal exchange pricing) can be used in trading GUJ s, automated

tradi ng nodels, Trading Agents, Order Router Strategies, or published
externally. al Exchange 280 allows "Private Mark . e defined
whi ch restrivg?ggohg&ﬁ\gﬁsi bility of various order books to pg{:flpé%ﬂ%gfﬁ“ﬁgoer s. A
Consol idated Price Feed 265 can exist for each Private Market. The Internal
Exchange waBistitions, deskidps laphad atd dbebbelk cempitarsgdhinalieatsyvand termisale haheps,

t hat manages Bids/Ofers and Buys/Sells to be listed internally (i.e.,

local |y wedddalNdevicelsakier@ ok dighal hdsistntd AETBAsmAR @,tt@-é ial
aut hori z\egg usersmien an Ca)rggfs Bookgfor Sesach f}mgde)gsi ngltrﬁgr?f. Ordesffo)és61

recei ved [ e | de a [{n
T pri Srnebe B Sbenestr PR Rttt b e r R Bl
was received by exchangedz:_ and order %tlpul ation., Wien, oppgsite orders

Wit hin t FSTSE) PIReRSROTnERGIRDYY GRtpu caprbiitiss fe perpptiatoractionaVithab¥ehi ng size is
considered filled for each side of the match. Partial fills are possible if
one order coifhesensf ardinerysskdbint thearttvwill appleeiatethaicdlientycanpwer 810 mey scbrdet he
crossing side are filled in priority. This technique of order matching does

not al | Owdn9ek€ compdiRing tha theddhowneh Figure) 8. Hodvewsy, kit Rotivdedsarylthétshesed
offers can exist at the sane crossing price. A buy or sell at the crossing

price is g . | or
O tor. SRl Bobneidel Lr@hdhehisE) Bani fdet to SRS NGANI G RENRLE
meani ng that price inprovengnt can accur.. When a crossing order's price is
out si de AT ‘g’é’{ngpﬁn? %Wtfﬁgtheﬁbﬁﬁgtim\%engpﬂ‘e of the market, the best

price(s) fromthe opposite side of the market are filled first. The

| nternal Exch&igyee 280an ilpjstation efibe compenant grchitpptpeafdhadeRStystenpdlf). alo

that are visible only to selected users. A Private Market 285, 290 may -
“i nheri t 'coipomentsneft the ICERSyisteat ¢00VRhE EhteBbExcidgs 040l the Bxgcutidn Oénrebiorsr der s
visible in the "parent"” Private Market 285, 290. Only orders that specify

that the ; ' ' t RE Papes \1'a)
006/ 108 200 1D, PIL.I28, AUEHEINUE, RByiE: PY) phhiihe S Shifted ADP2sEt oS Lany

of 115 " ol o it MBS S THE, AR | 24E) ool She MR Lanl eSS ERLSE 2

This system architecture depicted in Figure 2 supports connections to ICE from both

—
i

R

internal and external sources using the ICE API 255. Clients accessing ICE include trader
GUIs 260, automated trading systems, Trading Agents, and potentially sales staff, customers,
or affiliates outside the immediate trading desk to whom a client provisions ICE access. ICE
includes the following components: Consolidated Exchange and Price Feed 265; Internal
Exchange 280; Order Router 275; Exchange/Broker Execution and Pricing Connectors 205,
210, 215, 220; ICE Uniform API 255; Trade Management Integration (Post-Trade 245 and
Security Master 250); as well as Order Router Strategies Security; Scalability; Fault-
Tolerance; and System Monitoring features.

Orders can be accompanied by order stipulations that control how the order is treated
and evaluated within the Order Router 275 and Internal Exchange 280. The Consolidated
Price Feed 265 contains live pricing data from each external exchange and broker and the

current Internal Exchange Order Book. The pricing feed 265 or subsets of the feed data (e.g.,
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Order stipulations allow the availability of an order within various Private
Markets 285, 290 to be configured per order. Each order that is sent to the
I nternal Exglose@iossd may stipulate Private Markets 285, j [ t he
order is tradable and a visible and/or a hidden price for@gﬁia%\g’%@e
Market. The visible price is a price to be displ a{Ied wi thin the order book
for that oMyi intereal Mxehange agiing)otnabel uséd i iaflisg e@ Uiy, | antareated tiading 1204681s,290.
The hidden price allows the order to specify a better price at which it is
al | owed Teadhegy Agérits @rddiRouttr Steikeriesp ot peblishedetterdalipnl ayed within the .order
book for the Private Market 285, 290. H dden order prices are not displayed
i n the | nter nahe BYERANEEIAEE DIE AGHH EAR Markts o URNIMLY S RERE theD Ut

can match |i ke normal visible prices en crossed. en prices are placed

after visible orders in fidl priority. for a given.prij .1, a,ulsible.qgrder
is pl ace&lsgjrlil (O FHaROrdPYy ooécﬁao Bpsticular segs. 88?131@!?{?@%“0{‘3 ﬁ«?e@%? B%e’ﬂgder
noves ahead of the hidden order in fill priority. If an order stipulates a
visible &rremlu}arévat?)MaéI@ti n a child market, that stipulation overrides a
parent stipulation. For exanple, if there is a 99-12+ bid for 10 MMin the
public mar keThe BtérnehEtahapgs 280 is arteaditirnal bidaffeh excdidngd)iod a vdokvapexchange,t he
order stipulates to trade as a 99-126 bid for 10 M in a child market, that

bid can bt Shawged BdgOHel ahd B ERARIE ®dbe r!?s&é&leﬁntaﬁ911f|¢.e.oflo&é1@ Ghidnen.
Simlarly, hiddén orders are propagated to child markets. [f thé 99-126 bid

has a hi n i . - I N hi | K N e WS e,99-126
b d i s PikgreRt et £ iGatolbaf vhllte, SidTE0Y: BlrolinBl wSFH SEbn TS BOOT AL,
child market, and can natc sells with a price of 99-130 0or |ower. In an

al rernat P teaded dnstrupent. Ordergpesiveg at e e Bice FeleisATGRIdetpTdbe Watketgie can
be* granted perm ssion to only be shown to given users. This effects the
same endpleestlifin s pridutiyvixsed Mar k etombiedion hefr time+peiokityt éthe aimé&cetiayder 286
supports a nunber of other stipulations Page 13 WD 2006/ 108158

PCT/ US200%£R48 B9 @xcHahad) 21@ore siptlagied to an order to change its behavior
wi thin the Internal Exchange 280. These stipulations may be sel ectively

enabl ed or di %@RI e . 1S e-CAanfi. Lo al |
of the stipulati on%’%og{tqu&g %écgegﬁ Bﬂéﬂgfg%g%é?@g&gg% E%I‘g g @’P l%lﬁ)gméohgdszlgpj at ed
EXChangehla?c%jﬁghselzecgznc?o?lls»ildgx%hetﬂle%xf%? Sach si 69 gf t %enslatgl(lj.rpaart?etl fhpsearg Enlog)s?ll)lg ti e

order contains more size than the other matching order. Orders on the crossing side are filled

in priority. This technique of order matching does not allow locked markets. Alternatively, in
the work-up model, bids and offers can exist at the same crossing price. A buy or sell at the

crossing price is required to initiate trading and fill against the crossing bid or offer.

./\'H

All crossing orders are usually filled at the best possible prices, meaning that price
improvement can occur. When a crossing order’s price is outside the best price on the
opposite side of the market, the best price(s) from the opposite side of the market are filled
first.

The Internal Exchange 280 supports the concept of “Private Markets™ 285, 290 that
are visible only to selected users. A Private Market 285, 290 may “inherit” from another
Private Market 285, 290 to display all of the orders visible in the “parent” Private Market

285, 290, Only orders that specify that they have prices available in a particular Private
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bel ow to performinternal operations. The Internal Exchange's stipul ations
may include: 1. Conditional orders. These are orders that are likely to fill
but are notywgd d to do so. These orders are typical at
have al so been ?) gfggﬁﬁ on an external market but are canceﬂl(%lré@gzg@@?#glly
bef ore bei n]getfi Iled internally (to ensure the order is not filled both

i nt er nal Matkgi¢an ke draded In/that madkshand amgnef ito¥adddrend esarkess. The topdevehPumiatag
crossing order until its condition (e.g., cancellation of the external
order) hafarkaédcoeitptedtas®Publio Miirkdtv ik alduskes Ganaee, pl aced behi nd hi dden
orders in fill priority. This placenent remains the case even if a

condi tional ophgh s'ﬁ?ftlsa{igﬁsn&ﬂcfvlr% vAlaBiHSy Bﬂaﬂfo?d‘eg Wibah vafibud Phkr%tiﬁ tvaRekshas

started processing condition. |If another order arrives on e sane side

and the rlce t he nditional .orgder., th ard an head
o e c ORI B cEaar §ef e REHR org 'l pdnd B B M B iRRaT ARF n

| eaving the _conditiognal order_unfilled (and needj gg to re-, ubm'di%i ts

ext er nal Sépale Private Markets 2852905 adich theyorder & tragablsandiaspgiblepadios ahidden
"indicative" on the Internal Exchange 280, which neans they cannot actually
be fill egricAfori each Paitvirie Markeit rThesvisibvpridenis at priceFoi beadispiMardk within the dederbook
last in fill-order (behind conditional orders) and with a speci al

"1 ndi cat bygk fdr kit Peivale MAes28 1) 2de afd Rl QUiléten PRivhieNIsRER2850290. atehiddenat
there is size a particular trader may be willing to trade, but is not

d
e . : : _ ot :
\tl)mehi Inggcgir:]lfi% %Jillclg\rr]sg@e E)){r:l%é? S i| gif?faﬁe_ pl’il gbtreia{y. '1?ge.né>l/1\6gvie§[et%§§ ?irlrlgfi'egﬁﬁ%&gn
i ndi cative order ,. be turned int cfrm. o r.a ' oint it behaves

ke any PEeREmot Ry Wit otdetifocktor e Privaleatiukt 2 0804 o i spi oy o
“indicative" prices/sizes on the Internal Page 14 WO 2006/ 108158 '
PCT/ US2006/ 01 n osleraisge anenat displayed dretheilatepsl Bgchange'sprisgtfead28 fprand i s

=

waiting to neet sonme external criteria before the order is willing to |let
i tsel f begivienlPrivedtel Mbrkiet) bt yan matchiéde, ndrinel visdloprices vlienatrossed. diliddes priess be
used to inplenment Conditional orders. 3. Fill or kill orders. These orders

can i medtealigiad ﬁ{ep§§silﬂ@grcfef§ i ﬁngfciQriﬁzﬂ%i‘ h ﬁg\feﬂ rice! B Y(isi'ﬁi&’oﬂd@nf sligdathze 1S

i mmedi at el y cancel ed and never p ed’int der Book as a passive )rder.
EL' ; blotra \d dan@ S8 &dr?)aﬁ/ce NR%%ifddH onricl'grl,J MetigBle ML HPEMRd B RN YdG MUSt
in fill priority.
If an order stipulates a visible or hidden price in a child market, that stipulation
overrides a parent stipulation. For example, if there is a 99-12+ bid for 10 MM in the public
market, all child private markets see the 12+ bid. However, if the order stipulates fo trade as a
99-126 bid for 10 MM in a child market, that bid can be shown instead in the specified
market and all of its children. Similarly, hidden orders are propagated to child markets. If the
99-126 bid has a hidden price of 99-130 in a child market, that market shows the 99-126 bid
visibly, but list the 99-130 bid as a hidden bid internally to that child market, and can match
sells with a price of 99-130 or lower.
In an alternative embodiment, a single market can be used in which each order can be

granted permission to only be shown to given users. This effects the same end result as

Private Markets. Further, the Internal Exchange 280 supports a number of other stipulations
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o be filled for the order to be filled at all. If the m ni mum si ze cannot be

filled, the order is :lever placed in the Order Book. 4. M ninum si ze
orders. Thegg 1p0chgEzshave a mnimumfill size which needs i medi ately
filled if the order |Ss to be filled at all. These orders é’}(ﬁﬁ@oqéfﬂlgggately
cross and fill their mninmumsize or be i mediately cancel ed and never

pl aced ithaitmey bedétactBdolo. an érdar torihenge isSichavior withirs thei Intarah Kichanges280i | | ed
but the total order size is not, the remaining size is placed in the O der

Book as Bhepastipulticist@ny bEhelectivdintchaliled 8r dkbled thiolbh ¢kt Bfernd]l BRdhdngdippor t
t he above-nentioned order types. Oher order types, such as the comonly

known ¢ = C i 0 . n i | I

supporta ekgrr?ﬁtaﬁ'eﬂo}lt%% g%ﬁﬁgxgﬁlgﬂétéon&g%%loﬁnﬂ%éﬁe Hgn%%?ﬁn%lﬁt,ﬁit %SI ﬁ%eﬂrl?lal
Exchange~sysi. an_add copm Ssi.0on 0,its ades. Conpi.ssi,ons can be
set i o GOBBHR e ike oA EERTIRER rnangt: 2 B sortil L83 HRTHEGRS be
set for liquidity providers and liquidity takers (passive or active orders)
and by tYelel iypuEem intsypaliopeiaips. can either be included in the trade price
or recorded separately fromthe trade price in a trade record as a separate
fee. The | nt efimaintdtna fExehmegedsdtipalations maninehalduce mar ket pictures or order
books for each Private Market 285, 290. To illustrate an exanple of how

Private Markef TCRRRiondPOrdedOThesedss UiiRrd 18 b Sikalyah ilPhuiiiksé M&t %ﬁa%iéé&tté
shown in Figure 3. Private Market B 320 from Public rket A 310,

I nherits
meani ng it chi,l Publii C rket. A 310, Al ;orders Page ,l

2006/ 108‘1“5%3'333%3%96’363%9@%5’ 05‘%3%@?% P%"eﬁﬁ?ﬂ ?eénﬁé?ﬁ?gton&“ﬁ‘gg{%aéﬁ%ggsbﬁ‘E)m in
Private Market B 320 (unless an,order . in Public Mrket 310 explicitly
ov,Té'r ri ded® icﬁgceﬁﬁﬂﬁgwgl#l@(rh@%@re%mgﬁffd a@vrgalfwo enpire dhergrder dhaginttied botbl e 1,
bel-ow, are received by the Internal Exchange 280 with the price, size, and

st i pul atintemsaliyrestideeatearonl b dA icondiéiqued wrdeakioes me il almatchifgdressthgiordbradmtilvits
illustrate the resulting order books constructed in each of the Private

Mar ket s @ditioa%0.g., lcAndeMation BftheRRRKmI ofdee) HaBIbebdtapleRialbiiifordd Srdésegle | N
the size colums: Tradabl eSi ze, Unavail Size (1 stOrder#:1stOrderSize,

i'si bl o SarS PRAEE Py orgles RN proH PR oA R oot sl Sl iPh7e

conditional order has identified a crossing order than can fill it and has started processing its

condition. If another order arrives on the same side and the same price as the conditional
order, the new order can move ahead of the conditional one in time-priority, filling the
crossing order and leaving the conditional order unfilled (and needing to re-submit its
external order).

2. Indicative orders. Orders may be listed as being “indicative” on the Internal
Exchange 280, which means they cannot actually be filled. An indicative order is shown in
the Private Market’s order book last in fill-order (behind conditional orders) and with a
special “indicative” indicator. These orders provide an indicator to traders that there is size a
particular trader may be willing to trade, but is not willing to fill at the immediate moment.
Indicative orders are placed behind conditional orders in fill-priority. At any given time, an
indicative order may be turned into a “firm” order at which point it behaves like any other

regular order, Indicative orders can be used to display “indicative” prices/sizes on the Internal
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given price; Unavail Size indicates the total size unavailable at the given
price because its either indicative or conditional; and the nunbers in
parent hesi s yhHosRbsd he i ndividual orders naking up the total tradable and
unavai | abl e 'si ze at the given price. The following letter sPGFESH8¢/R13p100
paranters follow ng the nunber (#) sign: An "H' after an order # represents

a hi ddenEgshdsge while anosrder isi Beihg $bed dxberbdlyy Sidley wahidgkio Ruét dotnenekternbbi bl e
to any users of the Internal Exchange 280. If all orders at a given price

level argiibiddefre the okdaéeils \krﬁl et seut 8biGifed frd:an #-?ﬁ%ﬁ%ﬁ Fﬁdhéé%f ng

that - the given prlce evel VISI e to users, eve ere are

d h der bo ice level. A"U' af
an'or der tplys &8 BB SR PG LA, 27152 | it AU arer

order book and_is visible to users of the Internal Exchange 280, but users
cannot fill abdikhetkifliaders.sihese omersan immediatly evoseandAil ap e disrosdey size.
conditional order or an indicative order. This order can have to have an
ext er nal Anpndfillédosizd isl hirhddislelecageeled frel nevde plabed igtheuDtder Bbok s arpassiver nal
exchange 105, 110, 115, 120), or it can be made firm (not indicative) before

it can f bddkr, FUDSEKiINRIrEidts nﬁ?gﬂvéﬁ IR 61z OffiieB nitahé WR20& HiS20R belitid € 1 -
Orders Received by Intern Exchange Order 1: Al 99-12+ bid for 10 Order 2:

G der 3 % Pt g e a3 g 15 e el 520 EGR b el Bpaeg 0,720

unavai |l abl e 99 ﬂ&gg@ff h 50 Order 6: A conditional 99-120 bid for 10
O der 7: 1§er pl 1580% for 20 Order 8 C 99-11+ bid for 30 Order 9:
B: 99-120 bid for 10

4, Minimum size orders. These orders have a minimum fll size which needs to be

immediately filled if the order is to be filled at all. These orders either immediately cross and
fill their minimum size or be immediately canceled and never placed in the Order Book. If a
minimum size order’s minimum size is filled but the total order size is not, the remaining size
is placed in the Order Book as a passive order.

The invention is not so limited as to only support the above-mentioned order types.
Other order types, such as the commonly known good-to-cancel, hidden orders, fill and kil
orders are all supportable on the Internal Exchange 280.

In one embodiment, the Internal Exchange system 100 can add commissions to its
trades. Commissions can be set via a configurable commission schedule. Different
commissions can be set for liquidity providers and liquidity takers (passive or active orders)
and by trading user. Commissions can either be included in the irade price or recorded
separately from the trade price in a trade record as a separate fee.

The Internal Exchange system 100 can produce market pictures or order books for
each Private Market 285, 290. To illustrate an example of how Private Markets 285, 290
work, assume the hierarchy of private markets shown in Figure 3. Private Market B 320

inherits from Public Market A 310, meaning it is a child of Public Market A 310, All orders
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Table 2 - Public Market A 310 Price Feed/Visible Picture Ofer Size Ofer
Price Bid Price Bid Size 25 (2:15, 3:10) 99-132 99-12+ 10 (1:10) 99-120 10
6: 10C) Table 3 - Private Market B 320 Price Feed/Visible Picture Ofer Size

O fer Pricey®hfsibdise Bid Size 10 (3:10) 99-132 15 (2:15 - ? -12+ 10
(1:10) 99-120 20 (9: 10, 6:10C) 99-116 0, 50U (5: 50U) 992"5%%%& ‘??‘38“}1)
Table 4 - Private Market C 330 Price FeedNisible Picture Ofer Size Ofer

Price Bythﬂ i€ Publid Mairk& A 10 0(can 1K) siRmlid2Privmid Rlatiot 199328 I0nle® dnlorkierd i)
99-126 99- 12+ 25 (1:10, 4:15) 99-120 20 (9:10, 6: 10C) 99-116 0, 50U (5: 50U)

99- L1+ 3068 Aet & 30 oBARAN RO ADRIRIAARNR BT 0530001033200 ot e ¢ hat

I n the exanp e o rs are place priority ahead of
hi dden order

or der i s.,ahead .of order 6 i.n i vate Markets B and C
330) and co tqr&q;apl?%wéqiae? Lol GF10W At r&ﬁeé‘éﬁfﬁ‘f ﬁ@r@@“ﬁ%‘t‘iﬁﬁl@%gé’“ rket
C 330). Wth reference again to Figure 2, the Order Router 275 is used to

al | ocat dhe pties, ssizepland edipwiatipny gElicatdl amb iy seduentialt ime ardeEx dabla ge4.2Bdowand
t he various external
illustrate the resulting order books constructed in each of the Private Markets 285, 290.

In the order books, the following notations are used in the size columns:
TradableSize, UnavailSize (IstOrder#:1stOrderSize, 2ndOrder#:2ndOrderSize,...), where
TradableSize indicates the total size visible and tradable by users of the Private Market at the

( given price; UnavailSize indicates the total size unavailable at the given price because its
either indicative or conditional; and the numbers in parenthesis indicate the individual orders
making up the total tradable and unavailable size at the given price.

The following letters are possible paramters following the number (#) sign:

An “H” after an order # represents a hidden order. This order is listed in the order
book, but is not visible to any users of the Internal Exchange 280. If all orders at a given price
level are hidden, the level is shown in ifafics in the tables, indicating that the given price level
is invisible to users, even though there are orders within the order book that can fill at that

( price level.

A “U” after an order # represents an unavailable order. This order is listed in the order
book and is visible to users of the Internal Exchange 280, but users cannot fill against that
size.

A “C” after an order # represents a conditional order or an indicative order. This order
can have to have an external condition fulfilled (e.g., the order being puiled from an external

exchange 105, 110, 115, 120), or it can be made firm (not indicative) before it can fill

internally.
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br oker s/ exchanges 205, 210, 215, 220. The Order

| CE APl 255
| CE 100 conp
exchange or

to user reque
i npl ements a
how to pl ace
allocation o
events to re
Connectors 2
or anot her e
the | CE API

br oker/ excha
pricing data
internedi ari ¢
servi ces, cobmmm
conponent,

par aneter va
stipul ation
Orders al so
PCT/ US2006/ 0
poi nts t hat
submtted by
formatted as

t er nal
w2 %?961585 210, 215, 220),
program fromtradi ng using one conponent to using another.
Strategy is included iRgygdy 1
Routing Strat egy Interface an

such that it can be traded agai nst

Router 275 inplenents the
i n manner as can any ot her

Exchange 280 or connectivity to an external

maki ng

Rrif ok ?:%E

gic to wor K

prow%i3 |

it seanl eBSTIS2¢064%78
A Routi ng
i npl ements on a
quantity i n response

0a user

Pt rd 1§1f9 ”Bldf@’%]éq,'“‘ﬁw Fefrers—te—acomputer 1o
t hé)régl’g%r% Stk 3t 99 o redcothes A8 T30 ks B 15"t & o

Bnt26 y on underlying exchanges as wel | as generates
| eddrdehimeld) offerah89-482t e of worked quantity. Executio
D5, Oddfd: @1®-122iddel5a connection to the Internal Exc
(Ché’(mg_e{b@lﬁﬁlhvéﬁﬁﬁle9911].1}‘,]31&}‘&-50120. These connections i
Bﬁelﬁoﬁuﬁ‘bﬁw@o@m@mﬂ% connectivity to each

ce orders externally and
i ce Feed 265, or can connect Vi

wge

Vlt tools, third party hostin
ééggi;:uﬁﬂﬂ(WJQElx gtntnrnl) P y J

Orders include._a

o

dul e t hat
cept on

5 t he
upwar d
S

hange 280
pl enent
Xt er nal
ecei ve
hvari ous

quantity

which indicates the size of a block for trade executi on,
series of block sizes which are related to a

of block sizes is i%b%n?&ﬁﬁ%mﬁﬁél&m@é

iLcin

CBHYdH

conponent

ﬁﬂ

or a

The seri es
PI¢tHaccor dance wi t h

are inplenented in __accor dan(‘eg%\m% t he rmlpt(ﬁ& Cdrat eq

tj.e.s D SIET CT M "GHeL Plike! | Bid Plite | S WDI Bid SHe! “LT@‘W cer ,
b ™™g DLIaLng STON (CO— DY . ;
ncl Egéfmﬂ% corrpgrt%gﬁgs whi %b}ﬂc Page iL(g 2006/ 108158 '
13200 i nclude market orders, 9 orders, §1 ltiplejprice

the user, Requests to the Order

orders referred to as Master Orders. Master

Router 275 to work quantity are
Orders 410 are

owned and control | e@abk%r BrlﬁgpMﬁb@ItBwgmM@WISIbW@Wmandl es all

aspects of t
the orders o
to the polic
as Mt O der

A SR T T T L AR A
y of gl)%l ng r ouppnlrgzst rategy. Master orders are repr esent ed
Toc ob% ) hat ar e99-130

99-12+ 10 (1:10)

99-120 20 (9:10,6:10C)

90-116 0, 50U (5:50U)

99-11+ 0 (7:20H)

Table 4 - Private Market C 330 Price Feed/Visible Picture

Offer Size Offer Price Bid Price Bid Size
10 (3:10) 99-132
15 (2:15) 99-130
0(2:15H) 99-126
99-12+ 25 (1:10, 4:15)
99-120 20 (9:10,6:10C)
99-116 0, 50U (5:50U)
99-11+ 30 (8:30, 7:.20H)
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' associated with a MtDefinition object owed by the Order Router. Figure 4
illustrates an exenplary nmaster order relationship on the Order Router. A
single master order 410 is submtted to the Order Router, which is routed to
t hr ee under Wi 20g6/168%38hanges by the routing strategy. On thecgukioesentoo
exchanges, the quantity worked is split into different nunmbers of exchange
orders. Slave_order 460 has no current exchange orders and is waiting for a
confirmation Bipteathahdn the exaple shewny vigibleyoulkrsharagdaced inofill iptigrist akeed pf has
the ability to satisfy requests to work a nmaster order by placing Slave
Orders 4Bidded @dders 4Gflen® imdbsadydihgrdex dhamn Peivilenhiaeltety B 306,and10, 330} And220.
These sl ave orders are owned by a single master order and are represented

as M O 66diahiaP6idersqBrden® ibkitd ok Bidel 9 Plivit Riarkitde850). N9 _exchange

connector. Sl ave orders 420, 460, er to their corresponding naster

order 410 thr " er.Oorder” §i.gl n 4h .der | egt .. Master
orders 410 agﬁg{s] Fe;f%}gn%%vgé#@ tﬂé%gwﬁ%,tﬁ%%g% 0%8%?%% uf%cpgds g@%ﬁ?’l ?@ets

Or ders. rking orders are sunmary orders that represent quantity being
wor ked og\f)aﬁe‘giv@h Gk nkiy dmeasgn deg émeawg Eﬁ*@og%e’l@, stigh |the Heprigne” exdernal
requested quantity on the underlying exchange connector, regardless of the
f or m t habrdkhestexghemges £05,t 2102 215,2200 &he itded Routgr 2% haplgmentddhk (CF ARTRSSs
are represented as MktOrder objects with an "Order Type" field of "~W.

Exchange s§dro@esit 8P b8 18idkd agaiﬂﬁl inGh&Net by clardy SIYKLICEA100 BB oRht IBRENAY 2
Exchange Connector-note that for many reasons ‘the relationship from Wrking

order to A 5 [ WS2006/ 01320 g r _does not
nave t o BEUEREe 280 SERGRERG s hangd b fiker USSR 00 mRBRor der
requests efficiently, quantity is be brgken up into several orders on the
under | yi H@e@%@%tﬁ’g%mnseraaw BIQRA donp raing PENg PG ERBPPNENLIOSInG ROIsT-k
quantity on a working order, the exchange order object "ParentOrder" field
poi nts to theABouingStratdgy it inaluded in ¥CE (100 e @xedutdble Eodenthaymmemdents onme
represented as Mkt Order objects with an "OrderType" of "E . The Oder

Rout er 2 RautifiyBlrhte mgrfa&eaﬂcﬁﬁomgs Righ tohieeqiznuiy B f@b‘dibcafse kMt r@iRsth.0
roce

other objects in the I CE System 240; it exposes a ure based interface

for creaty ¢ : ki der t t ' in

r esponse@%&ge%%%nslé Sﬁ?ﬁ%@ & gér){oaﬁ &8111;)%9 ntdduft fat ﬁﬂgleﬁﬁﬁ% & ?ou?img %ﬁgt%g&,
where the routing strategy is a concept on how to place the orders for an instrument to be
traded.) It handles the allocation of quantity on underlying exchanges as well as generates
upward events to reflect changes in the state of worked quantity. Execution Connectors 203,

210, 215, 220 are a connection to the Internal Exchange 280 or another exchange/broker 105,

110, 115, 120. These connections implement the ICE API 255. The ICE system 100 provides

.
b

connectivity to each external broker/exchange 105, 110, 115, 120 to place orders externally
and receive pricing data for the Consolidated Price Feed 265, or can connect via various
intermediaries (third party connectivity tools, third party hosting services, common APIs such
as the FIX protocol). Orders include a quantity component, which indicates the size of a
block for trade execution, or a series of block sizes which are related to a pricing component.
The series of block sizes is implemented with the price component in accordance with
parameter values of predetermined criteria that is submifted in a stipulation string as part of a

routing strategy submitted by the user, Orders also include pricing components which can
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transacti on objects can be nmessaged back to the user with various, nmessagi ng
schenmes. Orders worked on the Order Router 275 are nmani pul ated by the

wor ki ng order procedural interface: CreateWrkingOder, WrkOder, and
Reset Wor ki WY@2¢6A081Fhe Order Router 275 accepts additi onBETAUSROPAEE24R r at egy
specific argunents in the formof text stipulations appended to WrkO der

procedur.e calls;,the allowahl e val ues d nd on the reuiing.s t . bei ng
Csed to HEBRe Rk S ol b HFombERRE r2f B LRt B0 pRbleBR ifers,
the Order Router 275 can,create t Order objects corresponding to naster
orders U@F?@erﬂé}&g’éﬁoﬂwmﬂ%ﬂg@ﬁ%ﬁbﬁus%i ch can be updated on events
fromthe underlying slave orders by the routing strategies. Additionally,
Mkt Tr ansact i dhequbjte s the OrdepRiutes2itSdtoredrl quantify tave fommattebascordensdeferredbfect on
events changing the state of the master order. Consuners can watch the

aggr egat £ MhHECORIeR. MR Trdel¥10i23¢ 6F0ED aﬁ@&orﬂﬂﬂl@&%? PéIngl8 QoMb ffatdpyder

obj ects, or can get nore detailed information by wafching events on f he

under | yi ng: .S ' 0 . r ] i Iz on
he o oo e tidtey B Shiseis2in ¢ BREBYAAMPR TRPSRE 8t o PHSRL ghoks iStREKEEY 07
to MakeMar ket or eateWyr kingOr.der, speci fy] the i t.abl ar anet ers
Page 20%"?&9@)“6@1 ¥5 rg%?ﬁ?§%?@%%¥%‘%@@'sgé$n%ﬂe§%#@“@ﬁ% GHRECEPHe of
the market (bid/offer); the price of the order; and the routing strategy
bei ng usid owpingooktingsirasesye bqum ordess arsweraessyied as NpQrdeti O objeetsghat are
paraneters are fundanental to the Master Order 410, in order to work

quant i t yasseviatbd evitaddkiDRdtitim cbjdet wwhéd By thefGrdecRbutpr.i ce a new call to
MakeMar ket or Creat eWrki ngOrder nust be nade, thus, creating a new

Mkt Or der obj eg; : r ' ' ' _
current rout DgTEar SRerEPy ety Mol SRACTEIALARY ) the (e NERSUE
MakeMar ket .(at the sane,side and prjc i he sa strat or, yi.a calls
o Vor kothet Hepkt SickE 419 & i che Bidé: cimbesrviRlis rehie Clortihep bbertiife

exanpl e, changing the allowed list of routing |ocations) or the size or
acti on osxchengesbidhe rquing sizategyr Ousthe diffirew axabanges.\thy quasity avarkes isrsplit der
410 is no longer being worked by the user (either via becomng conpletely

fi IdI ed ointd Bifesdint auinderaifk exthhogedordeishBlaoe dader 460 has ab cultesedxicharge ardes ki ng
order 420,

and is waiting for a confirmation of an add from the underlying exchange. A routing strategy

has the ability to satisfy requests to work a master order by placing Slave Orders 420, 460,
470 on underlying Exchange Connectors 205, 210, 215, 220. These slave orders are owned
by a single master order and are represented as MktOrder objects on the MktDefinition of the
underlying exchange connector. Slave orders 420, 460, 470 refer to their corresponding
master order 410 through the “MasterOrder” field on the MkiOrder object. Master orders 410
and slave orders 420, 460, 470 are referred to as Working Orders. Working orders are
summary orders that represent quantity being worked on a given exchange connector and
provide a stable handle to requested quantity on the underlying exchange connector,
regardless of the form that that quantity takes on the underlying exchange. Working orders
are represented as MktOrder objects with an “OrderType” field of “W”.

Exchange Orders represent actual quantity on a given exchange as seen by a

Exchange Connector—note that for many reasons the relationship from Working order to
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460, 470 reduces the filled size to zero and noves all Mt Transactions from
that working order to a newy created (closed) historical working order

Mkt Or der O%S%i’@fgglggdd' tion to automatic resets when org)%rﬁnsrzg&%qsz%g open

size of ze can be made explicitly via a «call t
Reset Wor ki ngOrder. The exanpl'e bel ow shows a set of procedure calls using

the Cr eaEﬁMﬁmEé el esesanst haderts Bedete B 6 B Mlany kEhdnpes ihRler@r dafisty
guantity on the Order Router 275. This set of <calls (with the appropriate

obj ect i L j t e i MalcTeWR:To M Tolo Tl i QN to
wor k quaﬁ}t%?{ﬁ)}é uo??%g%ﬁﬁé&%eﬁ%@@%&%ﬁ&aﬂ%@gs ﬁ%?@% Igﬂlﬁtg rr‘gb el vesdrgég.% ethe

i npl enent e sin an nber .of wel |l -kno renote procedure,call copncepts,
but 5 vt RSty Eng Shchang, B StchRhastr e A SreatAan GRSt D oL RBIICp ARy WORking

Or der Rout er : : Cr eat eWor ki ngor der (100000000000000000001', 99.96, 'B',

' St r at egptdonfthe lexyhanpeordyrdehies |Perentdel Gield meins 6o doovodony 060 dlee it iso,
20, "A', 'External Market s=Brokerl, Broker2; |nternal Show=l ndi cative') Page

21 WO 2006kdDGih SERGEAEERR0GS Qi3 2Ptsenibd ad MIGOrdoa lobjeetseali andOréavTvwed kefng
order on the instrunent represented by object 00000000000000000001 using the
Default Hguting Strategy, returning the new working order object
00000000000000000002. That worki ng order object is then used to work

guantity on t l.ater pal as [RUF=XS en the Brokerl. a Br oker 2
external mar ﬁﬁpﬁrd%@gg@g%ga@gﬁgx%vﬁ%pﬁcﬁggk%pwnﬁsoa iswfalrﬁjétegdﬁ"rer nt
routing paraneters and _size of the working order created during the

Cr eat eVoPilichgbeeiann gy ICE Prgermt48; &lexposes ag’rﬂ@dureob@éd intefecedor engating amsr ki ng
guantity using this working order, a WrkOrder call can be submtted with a

wor-ki ng storleingforders,0atd cedatesearaiipdates chijedts Guadiponye td RveEts.PORse drder and
procedure calls, the Order Router 275 creates master order Mt O der

obj ect s, hlbhot lbfRinEA B8 MdshdiMBack ol 18! usht Ahifh Ahriblle rhldfing BetfefiRgonse

to events. The individual routinhg strategies dictate howt obj ects are

LD 20 b SRR b HOL R 21 BBy B AP B A B P
T S tore: CranteWorkingOrder, WomkOrder. and RetetWorangOrder. The Otes Rowtes 295>
accepts additional routing-strategy specific arguments in the form of text stipulations
appended to WorkOrder procedure calls; the allowable values depend on the routing strategy
being used to work the master order.

In processing events and requests from users, the Order Router 275 can create
MktOrder objects corresponding to master orders being worked on the order router 275,
which can be updated on events from the underlying slave orders by the routing strategies.
Additionally, MktTransaction objects are published referring to the master order object on
events changing the state of the master order. Consumers can watch the aggregate effects of
events by listening for updates on the master order objects, or can get more detailed
information by watching events on the underlying Slave Working or Exchange Order objects.

Quantity is worked on the Order Router through a Working Order, which is created

via a user call to MakeMarket or CreateWorkingOrder, specifying the immutable parameters
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publi sh events as Mt Transactions on the master order in response to

requests on the master order and events on the underlying slave orders 420,
460, 470. Routing strategies have the ability to publish the follow ng types
of Nkt Tr ans¥Q 208¢{10818n rmster orders: 1. User work r eques tRCT/GRR6/QI3U® wor k
requests are made, a MtTransaction is added to the nmaster order reflecti ng

the tat eofe ifig. bk dde?naw o HEOHERLS (2o e pFb bP R HATER MRl Ve

orders are re via the rou I'ng s eg der

that multiple fills sIa Q‘ 460,, 470 nmay, be summari zed as one
fill on tsﬁgeﬂ& ?‘é‘gu rw%' e@ e‘E@f‘ﬁP Strgie %hﬂﬁllﬂqog‘b processi ng of Master
Orders 410 are published as TOC Mt Tr ansactl on objects indicating the
error. Page 27hes poaestecsnsuramewsh o0bs Manedrdd: 4 1 de puler fnworkagusatityor
automatic reset can be acconpanied by a reset Mt Transaction on the naster

order 41Gn The Ordier RBeut €2752 Akitle xpOodigfereat Spiidedar cheCoallPlio 2Makehagedusel
interface and publishes standard Obj ects or nessages into the environnment.

Thus net e@ﬁl‘@f r 275 and its
obj ect s. Vl?{r? am n,deg%%ggﬁégl}l at ?%ﬁ gﬁeﬁgﬁggﬁmnnect ors 205,
210, 215, 220 e acces e b n e.libr which presents

| anguage- nat i \fgﬁ%'ﬁﬁ @Fono Stj\ﬁe‘P?Stg)slorg‘?f ‘ﬁht'i §1a%glcf%¥reptﬁ0é¢13g%aﬁ61e¢ﬁr§ FA B
Order Router 175 and objects. This library ovides a | evel of abstraction
and conpimedifiednbyt aseessine calls dp Malsagkett (aé tﬁfha@me yidegand ptice vil] et spmss

wel | as additional error checking and handling for procedure calls. Figure
S il ust reafategy)od ¢ia phlts oW otkOrdear. Theservally dar cdapt e du2@nt 1outiag ettributes=(fes t h
an enbodi nent of the present invention interacting with different

strat egi exaiy ?1% ARardghiey @edﬁfoweﬁq}g{ oF r@n&ni%' RBERKIMEAEF theizd BE abALEN YeSkder

Exchange Connecti ons, | e being ab to share internal liquidity across

strat egi r change The Order Router 520 exposes a

wor ki ng g@oﬁé}r %pr%gg%]%{rvg qﬂ?d?ﬁtgjf ace with a few addi tional adm nistrative

met hods. Note that the O der Routey 520 does | ement, exchange oqrders
and, thus, doe¥hehe magies oxder 410 15 no longer be?ng worked byqtge user (either via abe%om?ng

completely filled or the size is worked to 0), the order is reset. Resetting a working order 420,
460, 470 reduces the filled size to zero and moves all MktTransactions from that working
order to a newly created (closed) historical working order MktOrder object. In addition to
automatic resets when orders reach an open size of zero, resets can be made explicitly via a
call to ResetWorkingOrder.

The example below shows a set of procedure calls using the CreateWorkingOrder and
WorkOrder procedural interface that works quantity on the Order Router 275. This set of
calls (with the appropriate object identifiers substituted) could be inserted into an application
to work quantity using the Order Router 275. The calls themselves can be implemented using
any number of well-known remote procedure call concepts, but in the abstract, they might be

considered to look like:

PROC OrderRouter::CreateWorkingOrder ('00000000000000000001T, 99.96,
'B', ‘SBtrategy=Default}

PROC OrderRouter: :WorkOrder {('00000000000000000002', 0, 20, 'AT',
'ExternalMarkets=Brokerl,Broker2;InternalShow=Indicative’)
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exchange order procedural interface (AddOrder, MdifyOrder and Cancel O der
procedures.) The MakeMarket procedure call is a high-level procedure call
that is a cgmpidiayd of the CreateWrkingO der and Wor kO .der

pr ocedur e-cgllq)s.%’gggeﬁvar ket procedure calls create and naht PUPHPUOL2W ng e
master order for the given price and side for each user- all MakeMar ket

calls on the ggaeysi 841 akdicl 4l i i
master order on %he O der GRSU@R@%%%E%%?% ﬁlgqih?tg&g?ﬂzig%%rgsenmr iﬁgj%a

stipulati ' m.i:N i wih.i B he rrent request, ln addition to
he. st and0PoRa0RIdORado il the, et Rolife WHGIEY B s by ke oo
be specified. These stipulatio specify the routing.strategy that shoul d be
used to eobJ@ég@oﬂﬁo%wé@@%%ﬁs@h@ow@%@@@1 o8 ist fied weddp wak wel |
as any additional parameters to that routing strategy for working the order.

An enpt y quantisylc theninggrnalngxéhanga e ellesse Hetsen ke Brokarl tandt Bkt &xdermalon an
initial call, and requests that the current strategy paraneters renain

unchangegnRets UsesdRt catid! tb SWoDraxewohle AYBAEMEKK lrrdiit R6MEHY Parbdbiersusidng
the Default Routing Strate 525 woul d | ook I|ike:

gy - |
St rat oy 26 4 - EE Pief HPRa L aty SRR WondskPradt tall, WS he dentis &3

00000000Q0000Q000001 is an.identifier. of. an |r5|(st rungent . Ng%h(érd%/akﬁul\/gglﬁget he

cal | credPREer dntgeesied in porkings gpantisy; ssing 3his sworking eydgh a

Default Routing Strategy 525, which can be provided the stipulation string
" Ext er nalsPbingtedtwilsa-Rodiing bize offtao &y dese auit ahy bperequsatiti.ve of fer for size 13
at price 99.015625, as interpreted by the Default Routing Strategy 525. A

cal(lt’"' to Creat giespongQodaocdtgd o4lst iR OideeRytlee 205 cheat@riihsig ardeevikemder
contains all immtable paraneters of the order. These paraneters cannot be

changed ‘Gb]?ec{gsahgfeiclf & foflinkdins WithKitk 4@krent :?cm]@ etil(a%a %‘é[%r?iﬁb fég?cﬁ{sé'%‘dl%gnt . The

Creat eWorkin r argunments, an additiona Ion specifying the
routing str.a I.n,standard

cont 1 gur diiSERgmufhe st Selur PovibSerhirl wErairEd RO TEPREC & FIPELIG s
instantiated on the Oder Router 520, this stipulation can be omtted-it is
assuned trequgsts, but most routing strategies keep the master order object updated at all times;
reflecting all the MktTransactions on that MktOrder object. Additionally, routing strategies
publish events as MktTransactions on the master order in response to requests on the master
order and events on the underlying slave orders 420, 460, 470.
Routing strategies have the ability to publish the following types of MktTransactions
(, on master orders:
1. User work requests. When user work requests are made, a MktTransaction is added
to the master order reflecting the state of the current work request.
2. Fills. Fills on underlying slave orders are reflected via the routing strategy to the
Master Order 410; note that multiple fills on slave orders 420, 460, 470 may be summarized
as one fill on the master order 410,

3. Errots. Errors during processing of Master Orders 410 are published as TOC

MktTransaction objects indicating the error.
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“Strategy=Defaul t Broker'. Additional strategy specific stipulations can be
added to the CreateWrkingOrder call, which then renmains in place unless
overridden bypaogubsaguent call to WrkOrder. The CreateWw O der
procedure call returns a newly created working order al ong%bﬁgﬁooémytzgq us
code and neno field. After a CreateWrkingOrder call, the neV\A y creat ed

wor ki ng or der 4nagsie. Akl G 9ufomnallt SRALE Lot Obe S&b@éﬁ (Pesker
calls to act uaI 'y work ‘quantity. Page 24 WD 2006/ 108158 CT/ U 006/013200

After cr ster .order 0, 532, 535 via Creat eWorki ngOrder,
VWor kOr deﬁﬂ%?’%gseagﬁ?leo@ A3 B rﬁﬁi pul ati on of the order quantity duri ng
its lifecycle aII nges in size on_a ations_to t
under | yi ng ro%‘?&j BSF@@I;%SWW%& stepdar dp AP&%SQI%"OB %lmferftagelag
advant age of changes in paraneters in WrkOrder calls efficiently on the
under | yi pgblishesksarglardhebiectd onsmssages inte thereeiroRpente ThEogetiverlkf appdicstionswke
Wor kOrder procedure calls with changes in paraneters assum ng the

parti cul afterb&Uith Ghes Dirddr SROULERDTS hd @tﬁtdb{/d@‘rsy I QHWibLE, 8n lspeuifit hl@fdrhs, O one
state to anot her on the underlyr ng markets in such a way that factors such

as execut~ f p t r I
ResetW)rk:xn %g&%?@@?éd%ésy g’n?gdr)nltl%p bg aﬁgé%’S&?;nénuﬁag?%égj?ﬂ %fWthh
mast er order 5 534 esets nove .t h uantit e_order to
Teror scdlHHy BREERART R GbisE te M aa&w@ffaﬁo e i &% oMt KOS
master order is the sanme before and after the reset. Additionally, all
transact ilénendebietie This Hbrarppuwides 3deveb gf absiaation andheapnpileciime dypecsarepPYy
created historical working order (which is created as closed) and a single
reset tr@nefittiei mderlgingdemen bbjetlieascwell enbddiwiondl ngroproieckinaand handiingbfort he
only transaction linked to this master order after the reset). Note that
resets o dE@cﬁIr%al}%fders 530, 532, 534 have no effect on the underlying

sl ave orders e not strictly a part of the working order procedural

e Cancer Al 1 Eieles uialss AR nf RS R bR Onlfs BAABC S CuieNARRG FRNEE 2

530, . 532, 534 i nst ead of excha@%e orders. These, _nethods can be used to
cancel aFmbadiment obtheepreseysgnvention interacting withydiffsgeny siategies gpside die, Bpder

Router to place orders on the underlying Exchange Connections, while being able to share

internal liquidity across strategies via the Internal Exchange. The Order Router 520 exposes
a working order procedural interface with a few additional administrative methods. Note that
the Order Router 520 does not implement exchange orders and, thus, does not have an
exchange order procedural interface (AddOrder, ModifyOrder and CancelOrder procedures.)

'The MakeMarket procedure call is a high-level procedure call that is a combination of
the CreateWorkingOrder and WorkOrder procedure-cails. MakeMarket procedure calls create
and manipulate a single master order for the given price and side for each user— all
MakeMarket calls on the same side and price for the same user manipulate the same master
order on the Order Router 520, modifying its size and working stipulations o bring them in
line with the current request.

In addition to the standard MakeMarket procedure call arguments, a set of stipulations

can be speciﬁed. These stipulations specify the routing strategy that should be used to route
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side as they are used on other Exchange Connectors. Cancelling a naster

order cancels all its slave orders, and is equivalent to working the order

down to siz ition to the standard Exchange Conne wor ki ng order
2

procedures,aﬁﬁem%ggﬁgp Router 520 exports two additional aﬁ&ﬁﬁ?gWﬁgP e

procedures used for situations in which the Page 25 WO 2006/ 108158

PCT/ US20({ 8rlisr @9 weR ta§-taﬁy QllditiBfal Parithdrsl & ﬁﬂt MREIKE BatsYP TR W dRIngIBe KRagMN to

be inconsistenf due to factors such as probl ems Wth exchange connectl vVity

Or Uunexpgg I r oce ses
an adm ridy oy $EbERioS st dnbia 2h TP ek i a5 Gl dficfE s, SR
processin ts on the master order and forcibly _cancels_all sl ave
orders f u?qtﬁe&ﬁgg‘? SPITEH $EAtER Pé’lﬂ“&’%’?ﬁ’ﬁﬁb‘b""&'@ﬁ%@%@ sbsequsaiFalih under | yi ng
Exchange Connectors. This adm nistrative Ean[c i s handl ed i ndependent!y of
the particul aAn exantledseMarkegyposabive cahanitigethehBefonlieRovting Shategy $25

i ndependent of failures in the strategy. Causing a panic on an order is a
t er m nal wopkIrask lke:- the order is narked as zonbie, and all slave orders
are cancell ed. Slave order cancellation is retried until a confirmation of
the order cl 9568 -R8s: 2660 FRE LU0 bd0RED E0MR 0bERHLYI NG5 EXBNBDGLs, Afrer a

pani ¢, the routing et abegytehpinerhlit: @k 88 aird JeRO-H1GREET)Pr OCESS events on
the order. A nore global shutdown can be achieved with the

Pani cRout i ngStrat egy procedure call, which can be called with a specific
strategy name, or no argunents to cause a global panic on all strategies.

Perform ng a i rib eimpid)i G00000GI90@A0000001E i ap NidemEicdt 62 he disthindh®Y This
Pani cWor ki ngOrder called on them Additionally, no new events are allowed on

the-stra f &,\éb@ li\%k@‘ rket
wi | %J be g\%&e ar‘kg'l’: ‘E&l‘f‘ﬁ:?%?\es é;hagfr?ﬂ“’g?%?ﬁgﬁ #123 Sgsgﬁ{ ut er ggfg&puz‘gl 'S v
nmessages.| C state der a I\/ktT cti ects.in
response gauh 2115* lﬁgﬁu radegy g 52\%/’9 n ctaﬂe §f{ ﬁcﬁgﬂblggb%rsﬁnﬁg
orders. Master orders 530, 532, 534, 542, 545 from Order Rout erb{)roce.dure
cal | s cafExtpmalPsiositiorriioker}”] doki egentwillhbe "aipasdve gffes| Hrosize hld @peprice

Mt Order objects - all Order Router master orders 530, 532, 534, 542, 545

are cr eape.015é2shadvintdppdeted Uyl the DefiuliR artinh Srateggb@5a " Source” fiel d of
"OrderRouter.” Simlarly, transactions on master orders can be

A call to CreateWorkingOrder begins the lifecycle of a working order and contains all

immutable parameters of the order. These parameters cannot be changed via later calls to
WorkOrder. In addition to the standard CreateWorkingOrder arguments, an additional text
stipulation specifying the routing strategy for this order must be specified. In standard
configurations where there is only the single Default Routing Strategy 525 instantiated on the
Order Router 520, this stipulation can be omitted—it is assumed to be
‘Strategy=DefaultBroker’.

Additional strategy specific stipulations can be added to the CreateWorkingOrder call,
which then remains in place unless overridden by a subsequent call to WorkOrder.

The CreateWorkingOrder procedure call returns a newly created working order along
with a status code and memo field. After a CreateWorkingOrder call, the newly created
working order has no open size, and is prepared for subsequent WorkOrder calls o actually

work quantity.
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identified by cross referencing themw th orders via the MktOrder field on
the Mt Transaction object. Page 26 WO 2006/ 108158 PCT/ US2006/ 013200 The
Order Router r der objects reflect the conbined state of the order
from al | itswp?gér@a')% |§ons; the MktOrder state is summari zed“TRSAI4013204,¢
conpl eted user requests and fills booked by the routing strategy processing

the order. A pewi bRSHM 6@4 ﬁgﬁtetr’%ﬁier 346, 333, 595 viCORBIPIRBRZOrBerN MérkOrdRNagES

quantities on underlying slave orders, thus, at any point in tinme
gquantities on the.magter order obje may, not correspond to.the user .
equest eBogthine (Al SR ptniiiada S fiet OMer \Ririey e iebyele, Aftine o,
strategies for nmulti-|legged ,instruments or those that allow overfill, risk,

t he anoufianges igudge: petionodrgiipwstireytodhe updarbying Tougng shgtecy RS sirglegichot be
on the same instrunment as the master order, and are not directly conparable
to the oshayldbd buitiqoeskde. adviragdkofRidegesdhjpemimetses ire WmkQideg calis efficestlypon

order on the Order Router 520 provides a good indication of the current

request egheQuBELYihY rdketdelthe 88d-NQW oTUED Ohdt FIRRS 470 1soflee tolMbkél PRSkORler
provide visibility as to how that quantity is being worked. The Order

Rout er t r 0 . 534 | ful .for . adi S as
el | s BeFivE e i chades, it Bheudts Bushinibg o oBRIF holifl oibhcBO o
reflecting the current requested quantity and the prqQgress that has been
made fi | FHERRIVEWROMPUYIEH franpition fom gne 9t,atettﬁénothklmt§ﬁ§a RS § Wyfugh 2
referring to the master order TOC object are high level reflections of
event s oway fleat favthes buchrag eséanion effibisnsy afil qudverpositibn areapriesarvahout t he state
of a master order is contained in the state of the wunderlying slave orders.

Sl ave orders ghBinkResetWisikinpOiterdpidRidel inemetHanlisnAte rfiefa WRGEre3B oObher
exchange connectors in the I'CE System 100. Slave orders can be determ ned by -

enuner at | ] " ;ﬁﬁ.ﬂ: " i ired
mast er or gtr?' %@&gﬁ%jf’(ggt %%?%%%&ﬁﬁ%ﬁ%%ﬁ ng orgg{e ‘%@%@‘%@é’é&%ﬁﬂ@é
field is ~W.,). Thi et of order for .a given ster, otder represents,the
Curr ent - BTSRRI AOUnHER C128 She,ppegesiZy f o8 mAERepider b D SHE8 EERRGR o <.
Page 27

J after the reset. Additionally, all transactions on the master order 530, 532, 534 are migrated to

(@)=

a newly created historical working order (l\-NhiC’h is created as closed) and a single reset
transaction is added to the current working order (which can be the only transaction linked to
this master order after the reset). Nofe that resets on master orders 530, 532, 534 have no
effect on the underlying slave orders.

While not strictly a part of the working order procedural interface, the Order Router
520 implements the standard exchange CancelAll and CancelAliExchangeOrder procedure
calls, which operate on master orders 530, 532, 534 instead of exchange orders. These
methods can be used to cancel all master orders 530, 532, 534 for a given user or on a given
side as they are used on other Exchange Connectors. Cancelling a master order cancels all its
slave orders, and is equivalent to working the order down to size 0.

In addition to the standard Exchange Connector working order procedures, the Order

Router 520 exports two additional administrative procedures used for situations in which the
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WO 2006/ 108158 PCT/ US2006/ 013200 Sl ave orders are useful for risk
assessnent as well as providing additional visibility in how orders are
wor ked acro i exchanges. Mt Transactions on thes | ect

t he detail sﬁ@fﬂs};J Iiedsgétﬁnti ty being worked on the underlyi n?@ﬂﬁ@ﬁﬁ@%w
connector and the reaction in the marketplace to those orders. In external

exchangesgtafed8f the (Chnaelddtete Matk&ts SgbtemENeN 38 3009800 B RichAsias e G Satbis!
reflect the underlying exchange transactions and provide a detailed view on

al | evenigr gl eMAths bitnlelbRangb 3% Gned; r dexchdlfe {emdﬁtilﬁ{elsed level,
I?C&'flg ('S are nal AahiLK:

Mkt Or der | ec arne or orders ~on'the underlying
exchanges. These orders .ca e traced by the "Parent Order"” field, whicgh
refers to theﬁ? %I%PW@QPH@O “f%@a]ix‘i?i"}é‘??gér} qq%’é“ﬂ“@?’é‘? R?Fn‘btoﬂeﬁ’se
provides the known interactions between the underlﬁfli ng exchange and the
wor ki ng epasified waster erdar—ithsuspensls girocessing iofleverds wal the mhastererdemandsforablyhe
split of quantities across exchange native orders and indicate how the

Exchange céxpeladl save orderk €6l thie aitisiel bfder b all@xplonse allaptom 56! S6adiddedmg and
user requests. The split of exchange orders indicates how the exchange

quantity 8fngl "QREER d N : ak r AT nd
down on F’e g \I"/en exc ‘ghggﬁea\%?@%{é{éeg#ﬁ‘é@%% eri%rfngﬁwgg%tgpteﬂg{e er %i ng
exchange. rders, subnmifted t CE 140 ravi,de Stipulations jndicating
out g, g SateE dard froartdltsrarder s Hhud schadEende Dt e it e clreRey oo
may use to route orders. Various types of Stipulations and rules

i npl emrenCeusiny aphaic ondwrordenis ariersrioal @estian d—dbhhendesisrraarbed aszombie) andiatly and
in addition to those descri bed above can include: 1. Routing Stipulations

dezi' gnat islage extdeladg eandelled. Siiveasrder catilatibe isdegddmGiha coBRfrmdon ol deasdan, or
must not be placed on. Orders may al so arrive without any Routing

Stipulati L ol Lag, 1t ] : t Leal ly
ol ace ¢ herae habiehttocid fin e hqcileuchitie, Afir o Barit 36 oS AR B
Strategy 525, 540. 2. Price Mdification Stipulations indicating price

modi fi caﬁl?wgeﬁw&tnépﬁge&;?ﬁ??eéﬂe‘f@tst‘Ppetlhe8F‘§§r is placed on certain exchanges.
For exanple, an order mamy indicate that the |Internal _Page 28 WO 2006/ 108158

PCTI US2006/ 013po®re Elobabsigddersy ciie be aghievedowithdhe RanicReutingbtrategy pyetedsre t han
the price sent to any external

call, which can be called with a specific strategy name, or no arguments fo cause a global

panic on all strategies. Performing a strategy panic causes all orders on the strategy to have
PanicWorkingOrder called on them. Additionally, no new events are allowed on the strategy
— requests for new orders via CreateWorkingOrder or MakeMarket will be rejected with an
error status.

The Order Router 520 publishes messages indicating the state of MkiOrder and
MktTransaction objects in response to user requests and events on the underlying exchange
working orders, Master orders 530, 532, 534, 542, 545 from Order Router procedure calls can
be determined by looking at the “MktDef” field of the open MktOrder objects — all Order
Router master orders 530, 532, 534, 542, 545 are created with MktDefinition objects that
have a “Source” field of “OrderRouter.” Similarly, transactions on master orders can be
identified by cross referencing them with orders via the MkitOrder field on the

MktTransaction object.
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exchange. Orders without Price Stipulations indicate that the same price is
to be used on all valid exchanges. 3. An All-1n-Cost Conm ssion Stipulation
i ndi cates t Rad »4 er Router 520, 275, or its strategi are
to calculate t eola@%%ﬂgssi on that can be charged by each eﬁ‘z@%@“ﬁ’g%the
order is placed on that exchange, and include that comm ssion in the price

sent to the exupBanEe REREr YA Vi8er dbfects fRflectitRe Sotbinéd asteldd thd\GrdéoRGAlaldat ed
Exchange 295 and is to use All-1n-Cost, than the bid is placed at a valid

price | evgl 1o ot ' i d.J [ each
exc hange'\{g tléaglgraﬁﬁgéglg gﬁés( 8){1@6%%{ t§ %eél?é]]tshba N ‘%ar’fzg‘ﬁ ti}gfxf ’iﬂg ltl%eﬁédnﬁg?ilggél g?ljhljé&‘%‘:"r‘é%edr}lga

sti pul at for. each exchange. 4. Placed-S ze Stipul ations indicate, the

e mum il BOPHR GG PEOMBSTAte Sy BRORGREE (g 95k, BITRBERE SRREEioirs aif ibkehange
at any given tine. For exanple, an order may indicate that one external
exchange cosstrainedribyhaye itsmanagss quaatitiesnoni unsledying shaviesardensy thys.vatrenyr padet @ven

if the order's total size is 10 MM Oders wi thout Placed Size Stipulations

have t heitimd gulahtitiészeh thehages ofder abjectahy Bbtexsabsvae to tHeder Rqudyedaf B atities
i ndi cate m ninmum sizes that are allowed to be placed on each exchange. |If

t he order I ' i h 10 | : ed on
t he exc hafF]Jg}’Z,sa tl\ﬁ%lﬁal\?é{lé@co%ge\&blfﬂgrﬁ%?@%lfl.aggf;egl}] é%&z( gﬁ%tﬁéi%s git%p arfqﬁ.tl 1 %@éﬂ
stipul ati.ons may have default val ues.configured to take effect whe rders
o hot - RBRIERI §F sk ctieb el “gepn S iR aionte of Tieutlv, e Yoef (X can
al so be confiqured such that an order cannot override the default value
(for exarfderlyiag sleyveierdersapighb notdee arbibe seme instrumenibascthe magter erder.sindare got
Broker|l greater than the default nmaxi mum size allowed for Brokerl). The

O der Rouligtthp@éinpatdie us ¢ise spgiaalfrequast)/ e NktOrdérestject @olrespondingltb acahster
orders: Page 29 WD 2006/ 108158 PCTI US2006/ 013200 If an incom ng order has .-
any "nust I ¥ I i Is : :

condst nara R PRI Rou 82D By e bt it op T (Y OB PRAL Pl |
Order Strt t he der i nt .,to . that Order Router Strate 525....540. |If
an i ncomiig Byl Mgl has been Flede B doesipos povids Ve s o HB SUBHICY Bes

not have any stipulations at all, the Order Router Strategy can use a
desi gnat &¥inggekedout er

The Order Router master order 530, 532, 534 is useful for automated trading agents as
well as high level summary screens in graphical frading applications by reflecting the current
requested quantity and the progress that has been made filling that quantity. Similarly, the
MkitTransactions published referring to the master order TOC object are high level reflections
of events on the underlying slave orders.

Greater information about the state of a master order is contained in the state of the
underlying slave orders. Slave orders are the orders and quantities that are being worked on
other exchange connectors in the ICE System 100. Slave orders can be determined by
enumerating MktOrder objects that have a “MasterOrder” field of the desired master order
TOC object and are of the working order type (“OrderType” field is “W?). This set of orders
for a given master order represents the current allocation of quantities across the different

exchange connectors.
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Strategy 525, 540 (or the default Order Router Strategy 525 if none is
specified in a stipulation on the order) to send the order and the
appropri at eysd ZRsidRgach applicable exchange. If the Ode B%E t egy
525, 540 | ater deci ées to reall ocate sizes, the Oder Rou?%r %ﬂg?m%@aand
Strategy 525, 540 responds accordingly on each exchange. Any partial or

conpl ete fill Slavebrdenearegefil forafskanyesexal anoellrae prdiding adiienidvigbiliRaut er
520, 275 and Strategy 525, 540 canceling the amount of the fill fromall the

other  exehangss afé’ﬁ%ofk%ﬁ. dohss rﬁﬁlﬁg%ﬁm%éﬁ.tlﬁﬂéﬂ?r?ﬁa&éﬁ{sﬁﬁgﬂm% bfders reflect

Stipul ation) and 1 ndicating the noun main order. This

continueg until t order.has.had its ful] size fille or i s cancel] ed.
& der o <D s b Bt maes hent apkel ob ths Pdfiiving efthangt sefnetoi fitni mum
Size stipulations. If an exchange supports the given stipulation, it can be
used wheffagtien by thermarketplaga o those iedags. Jo extexaah snepanges S3h 56 dind e Interasl not
support the given stipulation, the order can not be placed on the given
exchangeExdlmgOS 8@ rthiRauhsctio2OwilPreBecrtic trdelyiy eichashe ttanspetims andpicideons
charged by external exchanges through to users of |CE 240. Many Order
Rout i g SeANIEEVRS PAl ovell RGalil6 1REMEyCcqaREn set of functionality to

as orde

performrouting tasks, suc pl aci ng an r on an exchange, pulling an

order from an chan . nect ter ers 530, 532..5 o.sl ave orders
S52- 555, or oAt SEPRNEGTRL R0, MEAOHR: 2RI BbeR A maaingd s ifpE GeS
stipul ati ons described above describe general stipulations that m ght be
used by onrpke wndealyineoenchpngerdThess asdera canbe fraced by the fRasentQpdeshiialdaibinh of
an order router strategy using Page 30 WO 2006/ 108158 PCTI US2006/ 013200
speei fi crefeispoltia slaves wioskidg oeddr kmothb ekchangd HehiDkfvalibf ofderbeproiides ére Somat egy
525.is an inplenmentation of a real-tinme dynam c exchange order routing

strat egy jyrdisticis h@eth AR MERrlyRly &&ARMge MR e ek e ofdef.SOrdefs BY ASULLEON
quality i nplenmentation of an ofder router strategy Wwhich attenpts to fill

Second, - Brifihau rhisRaf sE 098 AR AP a8k JuSil X anRPnifle oA s

uilt routipg strategies, In addition tQ nanaging slave orders across,
mul ti pl e ltshieatn hgwhe Hxehange {upunesiorpwathpd quantities in response to market conditions

and user requests. The split of exchange orders indicates how the exchange quantity has
fragmented due to multiple attempts to work quantity up and down on the given exchange
while keeping order priority on the underlying exchange.

Orders submitted to ICE 140 may provide Stipulations indicating routing rules that
either the order router or various routing strategies may use to route orders. Various types of
Stipulations and rules implemented by the order router 520, 275 and other strategies
including and in addition to those described above can include:

1. Routing Stipulations designating exchanges that an order must be placed on, may
be placed on, or must not be placed on. Orders may also arrive without any Routing
Stipulation, indicating the Order Router 520, 275 is free to automatically place the order as it
best sees fit using a designated Order Router Strategy 525, 540.

2. Price Modification Stipulations indicating price modifications that are applied if the

order is placed on certain exchanges. For example, an order may indicate that the Internal
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ublishes information to the Internal Exchange 580 about available liquidity,
facilitating aternal trades as well as taking advantage of internal
quuidityv\/gﬁ;l' i vail able. The )efault strategy 525 j L

configurabl e o%dogﬂ?osg?fr equest basis. By working orders w t#]él‘fplkﬁ)péf%ﬁg%qo i nput
stipulations, the actions of the Default strategy 525 change to match the
user's (Hxchiger @ay det senf epief dat tis & diek Hettet item her pieyyend20 dny edement |y
configured for cash xchanges. However, as will be understood by a person of
ordi har v exhange. OrdellewRhidut € StiphlabROMARAR B hERARDBRESS @hudtllioh! 40
strategy for fTutures exchanges t hout undue xperinentation. The O der
Rout er 520,. 27%3‘8resents an end-user interface simlar to that of the other
exchange V&}ﬂﬁé $%: via MakeMarket, CreateVorki ngOrder and Wor kOr der

cabinet procedure calls. Oders can be created on the Order_Router, 520,
275 and i nst r GeAsuAlldnyensk Comamission SEpulationy ingicaiss dhatithe) Ondern Rongersy 26 248y
525, 540. If the Strategy stipulation on a MkeMarket or CreateWrki ngO der
cal | is gsetits eiraté)iésatid," 540 haee do delcuktd et tanmissionhihaOcaiebe dRargedr by sackor ked
using the Default Routing Strategy 525. In addition to the typical working
par amet ere%cﬁa@%g Wik eddri@tis glacé@éﬂﬁﬁ?faﬂéfchﬁﬁéé, and MEhEe that cB@mi el thy price

act!on)l, t he I.ffault Or_derI out i ng fStrategy 52? ta&es |nPut as a set of
St pul at (B BpF bl IR eRimBR Y bR siBitec AR Rolinoalt) SSRgg 205

2006/ 108158 PCT/ US2006/ 013200 _Strategy=_Default; .Overfill R skFact or =0,

Ext er nal R%f%‘lssr“ég' -Cos Hherthe i’ﬂt’érpgﬂﬁpé at ﬁ&'@#‘i Pseclsvelan cach exc ange such

I nternal Fi Il wai t Seconds=10; Ext er nal ShowExchangeSi ze=5; Ext

er nal Showiraitthe situad pricapaid infuding edchenchingesgommdssiesds betteaxthanher egnalde thehoul d -
be worked using the Default touting Strategy 525 with no overfill possible

usi ng Br qkﬁéhh@djﬂeﬁﬁgﬁﬁfea.foipmﬁiex@a}ﬁgé_ki ng )n underlying exchanges is
limted to piece sizes of five (5) (in the Notional Anrount of the wunderlying

; t t . . g | ) . : i
o) Sl oot s o

wor ki ng an.the | nternal . . . .o
9 W ve p?aceg on a certain exchange at any given time. For example, an order may indicate that

one external exchange is to only be sent a maximum size of 2 MM at any given price even if
the order’s total size is 10 MM. Orders without Placed Size Stipulations have their full size
placed on all valid exchanges. Orders may also indicate minimum sizes that are allowed to be
placed on each exchange. If the order has less size to fill than the minimum size that can be
placed on the exchange, then the order is not placed on the exchange at all.

Any stipulations may have default values configured to take effect when orders do not
explicitly indicate the given stipulations. These default values can also be configured such
that an order cannot override the default value (for example, an order may not be able to
stipulate a maximum size for Brokerl greater than the default maximum size allowed for
Brokerl).

The Order Router 520, 275 uses specific rules to determine how to allocate orders:
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Exchange 580. When there is no crossing order on the internal exchange, the
strategy places an indicative order to publish the avail abI e size

i nternal | ywbgoo%,l% fgsing order does appear, the strat eg F

i ndi cative or ut waits no | onger than ten (10) secon Oérﬁoés}bﬁsﬁto
before giving up and continuing to work on Brokerl and Broker2 The Def aul t

Routing Stratiégy ibedming ditd@hhas agnthaihapigcedasst Rewip! Stipdlftidm) thevorder
paranmeters to nodify its decision-nmaking |ogic when working a partlcul ar

order. Sidupt B 99§ el ﬁﬁpéﬁt% 85 theMals Hl%%ha%ggs \fém%%f n&f}g £ spiifide.

sanme wor ki ng or der overwite strpulations arrentl In effect, putting

t he new araneters | e full al | owabl e

sti pul at(?@ﬁ gq@e&g}q %{813%1 [ ?P agf)éd gj’(ﬁg %’ﬁr %géé@%l%

PCTI US2006/ 013200 Table 5 - Supported sti puI atlons on _orders routed using
the O der RodfpRgnemingcydernbaenyy peaydes plapgst pwhRenting Stipulptionst erdaes mobl ue
Overfill Ri skFactor Double A nultiplier of O is none, 0.5 is upto a 50%0
(no t he e meptstipvletibnd 4t {11, ¢he Drfert Rowsr Shetegy end iubé h desipantediQrdeoRouter r ent
open size), 1.0 the maxi numindi cates the possibility of anmount of being

filled f t [ | r t%{%t |} owed.
quant It yStf ItEx ersr?aslt Vl\%ro kg)t gﬂltétcﬁf?\%! ?f %érrl %??ttellt Izgggﬁg%r%rsl 3 él?glﬂglallgvé t he

h bi
gl 0y BRIy on theObnd baq [ S B B b Bttt Yigh o BPlicalle, anges

Broker2. The e tt[\{ | i st ") of that _this order disables external routing.
Exchanges¥changg) ¥ the, Qyden mr Pirateg 880,10 latsndesides tormenllecgte sizes, the Order

( Router 520, 275 and Strategy 525, 540 responds accordingly on each exchange.

\ Any partial or complete fills for the order from any exchange results in the Order
Router 520, 275 and Strategy 525, 540 canceling the amount of the fill from all the other
exchanges (unless they are maxed out at their Placed Size Stipulation) and indicating the
amount of the fill on the main order. This continues until the order has had its full size filled
or is cancelled.

Orders sent to the order router may also stipulate Fill or Kill, and Minimum Size
stipulations. If an exchange supports the given stipulation, it can be used when the order is

sent to the given exchange. If an exchange does not support the given stipulation, the order

E{(ﬁ\

can not be placed on the given exchange. The Order Router 520, 275 may be configured to
pass commissions charged by external exchanges through to users of ICE 240.

Many Order Routing Strategies 525, 540 use the same common set of fimctionality to
perform routing tasks, such as placing an order on an exchange, pulling; an order from an
exchange, connect master orders 530, 532, 534 to slave orders 552, 555, create slave orders,
cancel slave orders, and so on.

The stipulations described above describe general stipulations that might be used by

the order router and its strategies. A specific implementation of an order router strategy using
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take precedence over |later ones. External ShoweExchangeSi ze Doubl e The
maxi mum For an order of size 10, a Full order quantity that value of 5
woul d wor k Wbl sgced quantities in chunks of up to siz externally on
a5 on a si ng+)e &e@g g%ge single exchange. External ShowTBEE’[I@?@@ 05530bi e
The total A vaI ue of 3 on a size 10 Full order quantity that order would

[ oSt i ClapBBifE diphlaribifs B A6RGinbAARIGy.ITBA DI rmhlbﬂou&rss&ﬁe%;emr@add y

pl aced across al'l exchanges sinmultaneously listed in External’'Markets, on

EL‘It er 2%?* 1?%51‘?@120#02% Sk bR SiE oo IR Wit 8fe Hepmpiry w1
only s ow ndi cative"

Fi r mOn this, order wll [ easflrmonthe
i nt er nal AIFASE YR PWROSSHe F@&aﬁ, RO ﬂe&aﬁéﬁgmkewnmeéanﬂ@er IREGE s ategye

Internal overfill restrictions. Exchange "Indicative" will show 580.
quant i tywlmh qﬂbmwdtoaﬁll wseoswiery dcosatingdtipleagxchangss dyt judgingn cumenti makehal
exchange. "Never" indicates quantity will never be placed on the internal

exchange onélitions. Second, a sample routing strategy which can serve as a template for customer
uili routing strategies.

In addition to managing slave orders across muliiple exchanges, the Default strategy
ublishes information to the Internal Exchange 580 about available liquidity, facilitating
aternal trades as well as taking advantage of internal liquidity when it is available. The
default strategy 525 is highly configurable on a per-request basis. By working orders with
lifferent input stipulations, the actions of the Default strategy 525 change to match the user’s
arrent request. The Default Order Routing Strategy 525 is currently configured for cash
xchanges. However, as will be understood by a person of ordinary skill in the art, the
trategy can be implemented as a working strategy for futures exchanges without undue
:xperimentation.

The Order Router 520, 275 presents an end-user interface similar to that of the other
ixchange Connectors; via MakeMarket, CreateWorkingOrder and WorkOrder cabinet
srocedure calls. Orders can be created on the Order Router, 520, 275 and instructed to work
quantities using a specified Routing Strategy 525, 540. If the Strategy stipulation on a
MakeMarket or CreateWorkingOrder call is set to “Default”, the order submitted to the Order
Router is worked using the Default Routing Strategy 525.

In addition to the typical working parameters to a MakeMarket or WorkOrder call
(price, side, quantity, action), the Default Order Routing Strategy 525 takes input as a set of
semi-colon delimited stipulations of the form “key=value”. An example stipulation string on

a MakeMarket call would look like:
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this order. Internal Fill WitSeconds Double Indicates on a O indicates that
this order will 30 (time in possible not react to any indicative seconds
seconds) i er on the internal exchange fill, exc . An
non-zerz) m%agdr%ﬁ e nunber will be the armu%t of orderp(?'@ggﬁopq’?’ﬁa’oti me
that this order will wait to wait (in when waiting for an seconds) for

i ndi cati vesorattegy-on the that fill to internal exchange to be occur. firned
up for tradedgul t Rage £ 38 ROk POAGH108kD 8rRTTL +I22006¢ k432 ok tedakls O der
Rout i ng St hat=agyi&2iveapde Al 1 PINAESEddnds+1T; @xt ovdapitas@lchdnige Sizeab fxtpt | Ng

to al | ocat ermudhtwTopaiBizestati ons that are likely to fill imrediately
- (Crossing Locations), and then allocating any renaining quantity to
' locations that it believes will put quantity in priority order to fill when

trading next begins (ldle Locations). The strategy chooses prices that are
 as aggr essi vélhas stipulaiondstpipg tihdicajes, ghat dhe hrday sbould ibei worked qgingetire Mefaul( f or
exanpl e, an order not placed on a tick boundary would be truncated to the

next | eaddutingBifaegsiSes Witk ko @lvbﬂll\gbsbiblet tiineRedkarioend Biillee2, Pakdige pbadgd at
the exact price on the Internal change 580). On exchanges that do not

al | ow or g : ; j LASSes
t he oppogl?@egﬁlgg eggﬁ%ﬂtég%é%%ﬁ& ?%@%g‘?]E@@%ﬁ?ﬂ@ﬁ%%ﬁ%ﬂ%%ﬁs&{ 1E)er'si ce
updat es, rkets com ng online a of fline) wel | .as, user requests, the
& dor RotPhY RO 3garcis OF dhe, Gicer, sPEL o 04 hlal ARt vkl T B
- attenpts to work orders on _the underlyi ngTe_xchanges based on rules. Note

t hat thedrdeyigdimistita seyest(7hwabgyy me, time Ollis lopdar datadse wedkeng ondhe batamales
listed in the External Markets stipulation submtted to the order.
Adﬁi"--t I oréachynget 386, VHeT thidpuis e ctogshicagiler dnthe iftéabedchaiden desstatiply paces
qu

ntity on a slave order when working active quantity on the master order.
an indicative order to publish the available size internally. If a crossing order does appear, the
strategy firms up the indicative order, but waits no longer than ten (10) seconds for a fill
before giving up and continuing to work on Broker! and Broker2.
The Default Routing Strategy 525 is highly configurable, and accepts the following
parameters to modify its decision-making logic when working a particular order. Stipulations
on subsequent MakeMarket and WorkOrder calls on the same working order overwrite the

stipulations currently in effect, putting the new routing parameters in effect. The full list of

allowable stipulations is available in Table 5.

~

Page 32



A Crossing Location for a master order 530, 532, 534, 542, 545 (the order

pl aced

exchange spegd
i nstrunment of

mast er

with the Order

order

Rout er 525)
EdrI])&' sllgb order's

e naster order where:
gquantity is active,

an order on Tdide Sppappdredsiifeatighs obnedemidigéd mﬁn%]

i s define
Ext er nal Mar ke
1. The
and the pri

d as an external
ts stipul atlori,
mar ket i s not

ce of the master or

der cros

mar ket on an

hEohfolstf

Ses

the Oriler Ré\dingBrareagt er or der
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| evel s |(at | east one per ¢rossing!lcatean) b@tﬂméa 51ifssthag. Croo& iy ng
Level s lare the price |evells of a eplesizardier Boirkarersize) 60 some order on
t he opposite side that thi|s order |¢heossdrsum Thiadicatest the gossibiligtafgy |wor ks
guantitly on all crossing|levels a@amossohl | gbéing fiiedfocupdwveg | gcati ons,
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mast er der_at_each crosding | evelthatisalowed; | guasttyity mthe side of a Ievel
i s def i|fetemaMarkRls quant ity S&'IF’QI I abyherrigtizeat [@;@Brﬁré" towlheer |{'HBO co
:ize on both sides of that( i| dstobihBy ed. Engy eg PR i g xﬁ%{‘f“h | I y
preferg more aggressivel;‘Jl ’I IES (‘??‘ E’EI ng I E He De e(xa gré%"g gI)ely
priced jones. Wen nul tipl e nng si oéleﬁ lal% p i de
prefergnce is given to exc?ﬁ fige bheet X1 erﬁa |or|tes | i st
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crossirg | ocations, the r emal hi ng chiadntdey | s worked on one of jthe crossing
| ocatigns. There are several optiomgefor howto listribute thig remainiing
quantitiy: 1. Place all renmining quesdkddnye on{the | east aggressive crossing
| evel gn the first ;rossiing | ocat|iceeridter t he| Ext ernal Markets ligt. 2. Pljace
all remaining guantity on|the | eagtonemggressi yve crossing | evel _atl the
cr ossi ndxteowifhowbxohiangeSizhe Dogkist ndhe qazinmumnt i Forantorder ofaire 19 ale asull herdemist er
order. [3. Split the remaining quantkaniitydbatos svald of Gmesldiwegk | ocat|i ons
proportli onal |y, will be placed | quantities in chunks of upto | size
externally on a | 5 on a single exchange.
single
exchange.
ExternalShowTotalSize Double The fotal A value of 3 on a size 10 Full order
guantity that arder would restrict more
will be placed | than 3 quantity from being size
externally placed across all exchanges
simultaneously | listed in ExternalMarkets,
on this order. | where the quantity on each
exchange is limited by
ExternalShowExchangeSize.
Internal Show String Indicates how | "FirmOnly” will only show “Indicative”
{FirmOnly, | this order will | size as firm on the intemnal
Indicative, | be worked on | exchange when allowed via
Never} the Internal overfill restrictions.
Exchange “Indicative” will show
580. guantity not placed at
crossing locations as
indicative on the internal
exchange. “Never” indicates
quantity will never be placed
on the internal exchange for
this order.
InternalFillWaitSeconds Double Indicates ona | 0 indicates that this order will | 30
(time in possible not react {o any indicative seconds
seconds) | internal order on the internal
exchange fill, | exchange. Any non-zero
how long the | number will be the amount of
order is willing | fime that this order will wait
to wait (in when waiting for an
seconds) for indicative order on the
that fili to internal exchange to be
oceur. firmed up for trading.
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increasing the quantity at the | east aggressive crossing |level at each

| ocation. The Default Order Routing Strategy 525 places all remnaining

guantity o aggressive crossing level on the fi rossi

| ocati on in%?%@dé@?’e%trﬂnal Markets list. Note that the orde .(grtms&oé)ﬁ?msﬂg

Overfill Ri skFactor, External ShowExchangeSi ze and Ext emal ShowTot al Si ze

stipulations gge DRFanM DRkl RRIRRE Hdleg) 5281@Bkiate% Rbeedbihs (fio! 1204 fird; !
P DR OGR! b O e SR 1

there are no crossing locations, t he aul t out i n trategy 525

attenpts_to plac antit I places. th are .Li kel .bec avai |l abl e for
mat oy no SRt oA gty 0o 1660k thre e ) AID AT eRE CrosRBe s
i's accorrgl ished by trying to maxim ze the order's laocation in_an exchange's
queue sukecatinns), wad thenralgoaiingoryi yemaining qusntily 1o doqatipes that § helieyesywill Ul [ i ne
to be filled, The strategy uses the following criteria to order avail able

i dl e | ocauantitys in priofityo osdendo nfiit lndten tsquibeg headbéginsEfidler hadailanile (Thet dtateghave
no size at the price |level of the order. Thus, giving a slave order

prioritychdoBedida thad Gref ds' ploredtide s ﬂw&afﬁm} Ll eétiven _ héx%g@é ﬁriéiag ;’i‘ﬁtﬁ@%eﬁt%e

chosen via their location in the External Markets stipulation I'f no

enpty le are_ayai I he, st rat [oLns _t size already an rket.
S 1 ar U Br@beraif bl Bt olatit Phaidca A inbiil & ERale g otk IR can

be based on the _order of the |ocation's exchange in the order's

Ext er nal MERS1 tickgdlowss by dbeerchange, while peingiplaced at theiexact|psige pn dhe Ifranalr der

on each exchange, preferring smaller sizes to |larger ones. The Order Routing
St r at egyEs@ange €88).s Ohoeahinges thhinde motcdllivgerdexs dar drossr thenntablest, thediensts

Ext ernal Markets list. Unlike quantities at crossing |locations, which is

lipited j@rbdifre dr@ér%h%t@é%esﬂ&i@%f)&si’te sidags %l%ﬁ. quantity placed at idle

| ocations 1s increased by the current order's Overfill Ri skFactor tines the

current open gy r ed t t he. ov i l-adiust L1 ty,q: Far
cxarpl e 1 gy St Byshh 5 ASERY firce; iy ke PR Pptidedlnd, o
(10M* .5) = 15M available for placing at idle locations, subject to the
const r ai AtEngraswyRll asgisgereqyests, the Qmesﬁewr@s airapge o ahd40 re-evaluates its internal
Ext er nal ShoweExchangeSi ze sti pul ati ons. The order router 520, 275 iterates

t hr ough tdles, audirttahpts to shoek boleed drothe tnderdyidg exchangeskhased ol eulesaNatuthatthent i ty
possi ble at each idle location within the follow ng constraints:

Order Routing Strategy 525, 540 only routes orders to exchanges listed in the

ExternalMarkets stipulation submitted to the order. Additionally, the Order Router Strategy
525, 540 only places active quantity on a slave order when working active quantity on the
master order.

A Crossing Location for a master order 530, 532, 534, 542, 545 (the order placed with
the Order Router 525) is defined as an external market on an exchange specified in order’s
ExternalMarkets stipulation list in the instrument of the master order where:

1. The market is not trading, the master order quantity is active, and the price of

the master order crosses an order on the opposite side.

2. The market is trading and the master order is on the passive side of trading and
crosses the trading price,
3. The market is trading, the master order quantity is active, the order is on the

active side of trading and crosses the trading price.
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1. Never placing nore than the current open size on a single exchange. 2.
Never placing nore than the order's External ShowExchangeSi ze on a single
exchange. 3. Never placing quantity such that the total external quantity
exceeds the ' t emal ShowTot al Si ze. Page 36 WO 200

PCT/ US2006/ %%@lﬁﬂ%ﬁddi tion to the logic for routing o%‘é&ﬁgég‘?@?ﬁ% ly,
the Default Order Routing Strategy 525 takes advantage of internal liquidity

via placing opgesash Qossing loBdtRim] Merd X RABOEE prh&D leveRO(af IhstVBAES PerNErobsah
possi bl e matches and reacting with firmorders. If an order's "I nternal Show

stipul atj Qn: i §.n S , o kih t Rout | e 25
tenpto GMon 08k 3R osalrd. CRRR Tiewb e BHod eKEE BE a R et ifleiile
orders to publ ci z%vai I,abl_g ggla tity or take_advantage of liquidity. The
Def aul t O8It PTEr Gt Fagt Qppsitsidm Mgt s PRIGE prasees: dhe FRBSSURISEY VWTk: QUAIIEY si ng
|l antity on the Internal Exchange 280, 580, either by just allocating unused
quant i t yorf albnrossihg ldvels acices all teligibteoarbshking focaticops patteiniptingrio twroak ithet maxiaium
exchange, or by placing indicative )rders to informothers about the

presence lélfqtuhﬁtﬁ%gﬁ ki oppekit® sille ¥ BRI Mkt i@t dhch AbSing®RU1 R net Guakither

situation, the faul t""Routing Strategy 525 pulls orders from external

narkets i rder e .l | b Qun gid Y. (] d

satisfy ())l?/teh(r‘gfs ﬁ%loftaﬁg\}eegﬁqe?ﬁ%g Hés&? %Jll%{etlti( V\%ﬂq{ag %eosrJ %&%’ﬂéles rsrllcg iﬁv?g;ﬁ% (%gm%‘?}% fer
in the way that they show interpal quantity: if an order's_lIntefnal Show
sti pul at ! op bt Sides Oqﬁﬁl?twg‘if’lyls,m@f‘?é{?d-o? Fouiing) stytedy BaBIALly; BIRTErSIeRE i ¢ v
on the internal exchange 280, 580, either because quantity could not be

al | ocat eezgressivelynptited crossibgclavee wmfer dessi aggresdively ricsd angs.t Réhennmaltipde
exchange 280, 580. If an order's Intenal Show stipulation is set to

"I ndi cat krggsing ldiRlsORRERt $hef WAthe GRRB, priftbhdey id SivahVWRY SxcHaapey catiedydnrhéty on -
the internal exchange 280, 580 when the order is working quantity at idle -

| ocat i ons}étg]g’gjdjr . gﬂﬁ%&ﬁﬁaf&iﬁ%ﬁ%ﬂ on that can be placed on the internal

exchange” ue ernal “constraints and remai ni ng open quantity.

Orders with Ipter Show stipul.ations set to ejther."Fjr ly" or .
"I ndi cati ve" &dﬁ%%ﬂ orc?er quant?ty is not pface across ail crossing iocgt%}ls}/the remaining

Juantity is worked on one of the crossing locations. There are several options for how to
listribute this remaining quantity:

L. Place all remaining quantity on the least aggressive crossing level on the first
crossing location in the ExternalMarkets list.

2. Place all remaining quantity on the least aggressive crossing level at the
crossing location with the least net quantity on the same side as the master order.

3. Split the remaining quantity across all crossing locations proportionally,
increasing the quantity at the least aggressive crossing level at each location.

The Default Order Routing Strategy 525 places all remaining quantity on the least
aggressive crossing level on the first crossing location in the ExternalMarkets list. Note that
the order’s OverfillRiskFactor, ExternalShowExchangeSize and ExternalShowTotalSize
stipulations do not affect placement of quantity at active locations.

If there are no crossing locations, then the Default Order Routing Strategy 525

attempts to place quantity at places that are likely to become available for matching in the
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the Internal Exchange 280, 580 for crossing orders, and attenpt to match
them by reducing their quantity at crossing locations or idle locations (if
necessary t n overfill limts) to match the qua on the
i nt er nal e>?g gﬁoﬁ' , 580. In many ways, the Internal }é!e‘lf%sfﬁ%%o

2006/ 108158 PCT/ US2006/ 013200 Exchange 280, 580 can be treated as if it
were an yyt dhmal, eXKiBaRYSccRRMISIREO bt triing ﬂ‘or fidkirtlze thB€orded€ odation in an

Ext ernal Markets list when it is a cr055| ng ocatlon and at the end of the

order's Sl i s an idl

fol | owi ﬁg%ﬂ%?‘é?i%@é?ﬁémk%?ﬁ% egﬁ’s d%glsqﬁ‘@;?’t ﬁ’n‘%" wﬁ&i |”§151P§£° Sact
quantity Eﬁggded to fill the CI’OSSI nT[Ct, ,order |s Pl aced on the Internal
ExchangdiltedpThesgitntegysnses thedelloning:oriisria i opdir iexeilable idirdocatinngr nal exchange
when it could be worked on another crossing |ocation. Additionally,

quantity is wvbrkedCldosing madketsaspecified wh Bk ernaileflaiketsethatihavexmhsing et ths phie¢ ng
worked as a crossing location if there are no other crossing | ocations that

coul d r ag@dl \E tﬁlé«'@fﬁe!rt’YhusW@%,é b e bras @britd e beeath® Rirst W& d ThéRlvell | M t's
are followed, i.e., the nternal Exchange 280, 580 are not subject to an

order's I n order
to pr ov.W@#&@%&ﬂfiﬁ%%L?élfﬁa?ﬂ%ogﬁ%oévﬂ% ARG Rl yon the
i nternal exchange 280, 580 without filling when that quantjty could

pl aced el sewt% ﬁpﬁem@ty levls prxavatlable b swategieioinsthe ige air%w Opid natkeh t on
t he internal exchange 280, 580 for a possible trade to be conpleted. The

| nt er nal Siiila\to tifae of nlits cdksipg l@dations, Sedaingneemajtiig hvaticns e bdBasedwurthe of
time that the order waits for a fill after placing a firmorder on the

| nter nal orggXGHRRYSeAths ABRagh dﬁ%ﬁ@ﬂ s IR RARLSis0  Yaged §n 88 B8 2

CI'&SS S|tuat|on causes t er ro I Fm or er on

i nternal  excgh 80, 580 whe quanfity co be Iaced el sewher e,
the routBRBEE 1 %}h@s@@ﬂ e B n@s Rf@ﬂg Saller siges o' lafger ones,
Internal Fill Wai t Seconds tine before reeval uating the current order and

pl aci ng quantThey Order RatimgeStraregys 523 preders lewtinns mbiosaaxdhappeis éasliersiovibe al
reasons, nost comonly because an order on the internal exchange 280, 580

cannot hedéry FREmMdeL BstdBhHKS g uﬂltﬁeﬁeebﬂosgn§ chR6mR WHeHIR! 5mitddh® the
Intemal Fi | | Wai t Seconds stipulation attenpts todimt the amount of time an

order coyl Jign RERALYZ B Rai' kY FAYANLARS: WoaliBhei Rordab@ bl the/ current

order’s OverfillRiskFactor times the current open size, referred to as the overfill-adjusted
quantity. For example; if an order for 10M has an overfill risk of .5, there will be 10M +
(10M * .5) = 15M available for placing at idle locations, subject to the constraints of the
order’s ExternalShowTotalSize and ExternalShowExchangeSize stipulations.

The order router 520, 275 iterates through the available idle locations in order,

working the maximum quantity possible at each idle location within the following

constraints:

L. Never placing more than the current open size on a single exchange.

2, Never placing more than the order’s ExternalShowExchangeSize on a single
exchange.

3. Never placing quantity such that the total external quantity exceeds the order’s

ExtemalShowTotalSize.
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Page 38 WD 20061108158 PCT/ US20061 013200 An exanple of this concept can be
expl ai ned by considering a case where Master Order 01 is placed on the

Or der Rout er W erfill (Overfill Ri skFactor=0) and is allowed to trade
on Brokerl (‘@?Q%ﬁg?%r kets=Bkrl), with no external |initsP&hAIS2006/013200

I nt er nal Show=I ndi cative. The Default Routing Strategy 525 sees that there
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Voot er QAo ol iR e e Bhig Snhs Y 3603 RGP DGR ubtile
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for Mast ef IHQPWWPEH%P&@?@% Oﬁ‘ﬂmﬂﬁi’ernal Exchange, 280, 580, and starts
atimer for 5 seconds. Master Order 01 sees the change in the Internal
Exchange 280, Th8®efudt Routige Stiategy 525abas afr est fwo difftretteways dfrdodtisivast er
Order 01 reduces its quantity on Brokerl to be wthin overfill I[imts and
pl aces a jhdntify OB e Ienslr Beshafge 286 J80! eitlpa byByshalveetingdtnused Quadiity thgn or der

router had béen unable to cancel the slave order for Master Order 01 on the

i nt er nal 3 Lt hi - | : aak:
vai tFi 11 5 SA0E, B on i bt O, ReTGERDY ACDACE B b} Yackll BNV ),
woul d have, pul | ed, t he sl ave order of I\/asftiar _gder 02.0n the internal
exchange "B%t5, 105 gom pthgrs Abgus fhe, gresensg <0t iqyigity Fugently Reing Wc’glﬁﬁi, abide wou d
not revisit the decision to match with Master Order 01 until Master Order 02
was no | exgiéonsbln eithaovituatdons the DegailhBontingabiratagy 53hpulle ordére rommlekicma) t o
i mediately fill Page 39 WD 20061108158 PCTI LTS2006/ 013200

narkets in order to take advantage of internal liquidity (if needed to satisfy overfill

-estrictions.}

The two types of internal working differ in the way that they show internal quantity: if
an order’s InternalShow stipulation is set to “FirmOnly”, that order will only show firm
quantity on the internal exchange 280, 580, either because quantity could not be allocated
externally, or because of an impending cross on the internal exchange 280, 580. If an order’s
InternalShow stipulation is set to “Indicative”, the order’s full open quantity is always shown
as quantity on the internal exchange 280, 580 when the order is working quantity at idle
locations, split between the firm portion that can be placed on the internal exchange 280 due
to external constraints and remaining open quantity.

Orders with InternalShow stipulations set to either “FirmOnly” or “Indicative” watch
the Internal Exchange 280, 580 for crossing orders, and attempt to match them by reducing
their quantity at crossing locations or idie locations (if necessary to be within overfill limits)

to match the quantity shown on the internal exchange 280, 580. In many ways, the Internal
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anywhere. This re-visitation constraint strikes a good bal ance between

taki ng advantage of internal liquidity when possible, while not penalizing
orders tha ntage of internal liquidity to the paint where they
are unabl e %%@3{3@9}5& lize liquidity in the external mar kE’FTﬂ*ﬁﬁ%ﬂﬁ@m@?

Router 520, 275 connects to the external exchanges and brokers 105, 110,

15, 120 Bonanipaneexsg0ibaPBe ABste®ns £ il GrefeliH\@&E1REPex2 A ge X0, 584 81 thd 4ont dhe
3xchange/ Broker Execution and Pricing Connectors 205, 210, 215, 220 are

responsi ol | Al i £ h. peci [ ! APl 1
ol ace 't e GrdeES B fpRtati B Whble PR LB BARBERRLEY o S0t S gttt
These nect.ors may provide a .yniform (\, APlI/protoco), . to the Order Router
275, 5(2:8%’@?%’1%&%%ﬁs'{o%ﬂéené?&%ﬁ%rlwl%ewﬁ%ﬂ}%fgfl%msf fierencesndi vi dual
exchanges. Connectors allow for nultiple orders fromthe order router 275,
520 to be conWherttcatedapa arosiing lasatiorg enlysthe exach quangity aeedsd di &tl/thx closampe
under a single login, to be sent as different orders under a single |ogin,

or to bexgenk pmscedi ddf efechiterasldBxchatife 280,05800 @l bkcds® Guatitfsis drGkéEon thy a
user. Any connection or other failures with external exchanges (or system

adm ni st; ok | | t ANGE 1 Sat St 2k 831 ves
the fai I Sanel sxBlise, b 3 Soll1ch. Sepfl GRELGEEREERR, |bpiis) ) ikoht
exchanges and .t he nsol.i dated Prj.ce. Feed. Broker/exchange pricing data from
ot 1 SqRBREY S AREkFget b aicns WhicRateial pebineds el bt it Bt o
into the Consolidated Pricing Feed 265 to provide a central clearinghouse
for nar Ketationiitibegareno vhhes eropsing losatigns thefickeld reesivagrantieabl e” in the price
feed. I CE system 100 provides a normalized interface across various

eXEhaHQES, brwken trepledtdsoamniile fegdon, andettb@allidets dRe foRowel] .e., 586 Intétmal
Exehange Connection process provides ‘the interface between the regularized

mar ket QoRR&edeOr240)t 88Hacke aﬁgtf a&hbﬁé?z@e'fd y?ﬂ‘ﬂg,o?dé‘f’:so MExtBAlSHow Tl §F8 ChndECN:

The differences acrfross the different underlying exchange, ECN and Page 40
WO 2006/1081 PCE/ US2006/ 043200 broker interfaces are quite substantial.
To mnaq%‘q?lﬂaggo\%f‘#éapgﬁgég,iiml%ﬁthange connectors nake use of a |ayered
functionality approach and support different degrees of interface

In order to provide some guarantees that an order is not leaving firm quantity on the

internal exchange 280, 580 without filling when that quantity could be placed elsewhere,
there is a restriction on the time an order will wait on the internal exchange 280, 580 for a
possible trade to be completed. The InternalFillWaitSeconds stipulation sets an upper bound
on the amount of time that the order waits for a fill after placing a firm order on the internal
exchange 280, 580 in response to a crossing order. If an internal cross situation causes the
order router to place a firm order on the internal exchange 280, 580 when that quantity could
be placed elsewhere, the routing strategy 525, 540 waits up to the order’s
InternalFillWaitSeconds time before reevaluating the current order and placing quantity
elsewhere. This timeout scenario can happen for several reasons, most commonly because an
order on the internal exchange 280, 580 cannot be firmed up due to delays in canceling
external orders. The InternalFillWaitSeconds stipulation attempts to limit the amount of time

an order could be penalized by taking advantage of internal liquidity.
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normal i zati on. I n one enbodi ment each Exchange Connector supports both an

Exchange Order APl and a Working Order API. The Exchange Order APl |ayer is

cl osest to tie- j cs of the underlying system this i set
. 2005168154 ytng sy .

of objects é%seﬁy mgrrors t he underlying system s behavi or.ﬁﬁéﬁg&?ggﬁlt

>ome of the idiosyncrasies of the underlying systemare exposed to the user.

Necessarily, Amexadmlehsintiz éondept cARlbe explaing] bprphederdy & Resedahedel Magiér t he

under |l yi ng systens are exposed. Using the Exchange Order APl will require
users tooAk Lol i | ¥ ' i —ONERNAL i deed
exchanges. %ﬁgﬁéiﬁgﬁgéﬁ @%@ﬁﬁf@%ﬂﬁ@%‘@%ﬁ%ﬁl@ﬁ@%ﬂ?kl ng (1)% er API

| ayer whj ch ornmal izes these, di fferenc ith.regard to orndet pl acement and
managene t.tr e %rﬁrﬁ&’ri Ore(ﬁé en}@}/ﬁ[‘l@&ﬁﬁﬁﬂ 0] {hopn%f eg{.neénaéxglﬁgﬁ%e V%ﬁEFer API
and accounts for the underlyin semantic di fferences across the exchanges
and abst PiREdSharedadionioe T Dbl Raton Staisgy S25ees hatBes BnBaPHeBa: ho
Wrking Order APl as it unifies and sinplifies progranm ng against all the
exchangesossTh eonVihe kintegnalr ckehanke) amd vegies the findl fuandity iofghe ordarkpassjvelydsy f or
the user at a given price. Through the Wirking Order API, exchange

connect ongpke@i Alddit_nME Gt pRiced hif BENGKOS offer ifDE BleNfll saskes Sizé dHSRe stemh] Of
the lifecycle of orders on the underlying exchange API. The adaptor manages

t he appr%fl%%%%gappi ng between the working order and the underlying
exchange ‘Or §. 1n sone cases this neans mappi ng many different exchange

orders to a single ki n rder, This approac |10 t user to c r ol
the |ifecycl (seé%‘ge‘feﬁ ey %F&ng@r H'el;l-a %&{qe@rd%qfﬁgﬁﬁqg, %35@?’@%1"10@‘?%{

i ncludes the follow ng APl calls: MakeMarket; CreateWrkingOrder 612;

Wor kO deOvedgiRigiFastovieiDk iand Gs dallowedn RRede enoBraketfO(duternaldgdketsTBiaker2).
2006/ 108158 PCT/ US2006/ 013200 The Working Order APl al so creates and
manages Mabier Oader #2ds Msécifiad sdtht Inkmalhectiadispbe didchitdrialVedidtig8kctadswor Ki ng
order managenent. These objects are denoted with and O der Type val ue of

2\1’\(/) yl‘g viaktbCOMEt 62 &f at QS e AR B theSopREIRISH: BYMaXEHORSE 0POHIRESRES 205,

wvith Master Order 01. When evaluating the state of all markets, while it exactly matches the

ndicative order on the internal exchange 280, 580 for Master Order 01, there is also an order
on Broker? that it could cross with. Preferring internal liquidity over external liquidity, a firm
>rder for Master Order 01 is placed on the Internal Exchange, 280, 580, and starts a timer for
> seconds.

Master Order 01 sees the change in the Internal Exchange 280, 580 due to the firm
slave order from Master Order 02. Master Order 01 reduces its quantity on Brokerl to be
within overfill limits and places a firm matching order on the Internal Exchange 280, 580.

If the order router had been unable to cancel the slave order for Master Order 01 on
the internal exchange 280, 580 within the 5 second window of the InternalWaitFillSeconds
stipulation of Master Order 02, the order router 520, 275 would have pulled the slave order of
Master Order 02 on the internal exchange 280, 580 and placed it on Broker2. The order router
520, 275 would not revisit the decision to match with Master Order 01 untii Master Order 02

was no longer being worked on crossing locations, and was thus unlikely to immediately fill
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M Working Orders are long-lived objects that are held open throughout a
running i nstance * a Exchange Connector 205, 210, 215, 220. Mst Wrking
Orders havewamosigsdi ng size * 0 indicating that they are idle. Wen the
connector is shut down all its working orders are -1 osed. PGBURI0NE0B2Mer s
can be either active or historical. An active Wrking Order provides a

stabl e laafahére! Pk hE-visialibA Wit iRl AL DilarcBbeRctofilmetavantile/ 8

price. Programmers can use this e to mani pul ate the order's ze up

and do or.der’ r ki.naSi i.S, _controll t user thraugh either
the vor piear iR e BRoWh e Pt po i s e i M RDeg oS R
user's request, .and.rarely decreas W t hout,k a user's request. The size can
decr easéd! to the Hﬂ’l‘éfé‘?’ll“’;fg H&Y%H%ﬁ% fojtakeaptizg diqmidity da thegxterpal anaskeer | or
the adaptor itself is shut down. The reset process is the nmechani sm which
turns active Thedndsr Rovter A28 1276 icontectsapdae sxter@abexchimges adé braked 105,148 ze =
Fill edSi ze and OQpenSize = 0 the order can be reset. During reset the

adapt or M6 | 120 cihrotpht Exeeuidienind/ Phidih€dCohdRidts ROS, a0, velfr dgo. t'thed

hi storical order and reset the active order's WrkingSize, FilledSize and
OpensSi zex i I I 6 t i e lee . of
wbrking e bees e BB ah e o A A O 2 PR RE S, ' g0
is acondition wheye there is no order, i Xj stenc A user creat, st ep
612" o vERRIRDe oV eat iebaus SRETE et AVl ipe due oSt onrte iBReRhe
systemto the Qpen Wrking Order state 620. Wile the systemis in state
620, couehangehandt gather tiven psizingd dpty nThese Connagtory paay opigwides pzvnifyoal s
zero, which indicates that an order was conpletely filled. If conditional

t r@nsi t i Abi/fadcolepaheriOrder Riwter 205, 50Ies abumsact the Isystein fidie 1y micelimnics of the
automatically archives the filled size into a traded order, step 630, and
Page 42 3, Z06kA%Le8 PCT/ US2006/ 013200 resets the original order to a
state having a zero size and a zero filled size. Once the system executes

step 630 and <Qndi.tional transi.tion.622 det,erm.,nes th i order. wth a
ero open oGl AR, HrIBRlRAGE it i B RA R, i Bheiaietd
back to.,the Qpen Wrking Oder  state 620. At the Open Wrking Order state
620, t héniqsaeﬁmsé%lﬁrd@émg@ 8 svepdrekegieydiangg undes Asingloleginn o baseat wditipenty st em
to transition to the Pending Wrk O der state 640.

orders under a single login, or to be sent as different orders under different logins as desired

by a user.

Any connection or other failures with external exchanges (or system administrator
notifications that an external exchange is “stale”) removes the failed exchange from the Order

( Router’s 275, 520 list of valid exchanges and the Consolidated Price Feed.

Broker/exchange pricing data from non-tradable exchanges or other pricing sources
235 can also be combined into the Consolidated Pricing Feed 265 to provide a central
clearinghouse for market price data. These prices are marked as “untradeable” in the price
feed.

ICE system 100 provides a normalized interface across various exchanges, broker
platforms, ECNs, and the Order Router 275, 520. An Exchange Connection process provides
the interface between the regularized market connector interface and an underlying custom

broker system or ECN. The differences across the different underlying exchange, ECN and
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dtematively, the user can begin trading at transition 644 to result in the
Trading Working )rder state 660. At Pendi ng Wirk Order state 640, the user
can enter anpdbegfsk order at ser transition 626. Wile | Wor k
Order state 640, the exchange can begin trading t transi tll’griflmg%ﬁglpie}g%qti ng
in the Pending & Trading Wrking Oder state 650. The user also Las the

opti on obroket mtérfegenart ipdte substantizld@o mbndge ahaiet differefdds, Mxichangt rvensgesdrem i s
in the 'ending & Trading Wirking Order state 650. The exchange can shift

the syst giiké WRENdFNE layeRAFAB Gty apstoRch Y& KlipfbrOdiRirerftt R5F hagtack 0 the
Pendi ng Working Order state 640 “ia transition 654. From Pending & Trading

Wor ki ng : t e ShLJ T i .09

O der o SR ERERE dn 8 Srioditphe ek Wb otk b A B EOAAERD
when t he ndi rapsactiQn al zero. Once the systemis at the trading
Wor ki ng @&M%&%éwﬁ%@%@%ﬁrﬁ al so enter a work order 626 causing the
system state to revert back to the Pending & Tradi ng Wrking Order state
650. Al t er nat The Exchange Quden AR laaer isradesestdiotthe sengantich of sheavededlyingr sywiem.
countercl ockwise fromthe OQpen Wrking Order state 620. This process is not
user . contThizlihterfadeindisst ofiubidead dokelibmirtdre tieigldangag whsten tshehaviohahgerdselyi ns
trading at 644 and the systemtransitions to the Trading Wrking O der

state 66 NS o ; n
vorki ng crd OPHSIEORIARsfE RS Bethdeli g huOR dBaRiE AR IAL Nackhfily, e

repeat | | £ 1 ei r direction, ndi, n n t,her the exchan

ot at e 3 hast Prad AR 280k S5ine e P BRGUS s B B R ol 16 4R BREea

PCT/ US2006/ 013200 _ initiates the transitions. A worki| order nmakes use the
fields skémg thsExchsnge Ordsr A%m?hn@ﬂ@rmww asgpunt do Feaices jopthe SeMRRICS Tapl ¢
6 Field Description OderType The OrderType field will always be "W for o
Wor ki ng Gf therusderfies grchamges. way to identify Wrking Orders is by restring
TOC Queries according to OrderType="W. ParentOrder The ParentOrder field

will always behdNWichpe Gonnector can also support the Working Order API layer which

normalizes these differences with regard to order placement and management. The Working
Order API is built on top of the Exchange Order API and accounts for the underlying
semantic differences across the exchanges and abstracts these differences from the user. Most
users should use the Working Order API as it unifies and simplifies programming against all
the exchanges.

The Working Order API manages a unified single working order for the user at a
given price. Through the Working Order API, exchange connectors maintain precise
lifecycles of internal orders independent of the lifecycle of orders on the underlying exchange
APL The adaptor manages the appropriate mapping between the working order and the
underlying exchange orders. In some cases this means mapping many different exchange
orders to a single working order. This approach allows the user to control the lifecycle of the
working order as needed.

The Working Order API includes the following API calls: MakeMarket;

CreateWorkingOrder 612; WorkOrder 626; CloseWorkingOrder; and ResetWorkingOrder
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wor ki ng order, MasterOrder The MasterOrder field is a user-controlled field
and can be used by external processes to organize Wrking Orders according

t o busi neswo fa&flRisgThe Order Router makes use of this mfbgz%p@%@é t_(l)_o

manage many Wirking Orders as a single entity controlle .
set the MasterOrder field on a Wirking Order specify the stipulation

Mast er O der “RebWVoekingi Oxlen ] alsd eRbhiel Gint heavipek MiORdstednd Mt Banakadtler | d
Exchange Connectors will automatically generat e a new Internal Orderld for

each woydcROsfabdRhlly rdiRied tb%'ﬁ( %&Her"\ﬁlhﬁ ng by gﬁéketcﬁﬁec% raehBledtWitn | 1 T e

of the ofder. External O derl is"an abstraction of one

nor.e age Orders, Wrking Oders do not have
Exchangé]&q%gg'fﬂa’?eq%ﬁeggf e1 d wll always be enpty for Wirking Orders. State

I ndi cates the St ?te of the Working Oder. orders (Wbrking and Exchange)

support the Wrefecyelgiaf anperking qmé@rls/@amq@hyg'&m@s% ornectoss Yy 21HR1S; st at e
0O for open. Historical Wrking Oders will always have state D for done.
Wor ki ng2i0z WoTldag\ﬁlﬂkﬁsm@img—lﬂedmbjda@sthﬁﬂme heldgwen shroeghiont atrimingimdance Thi s
is the size the trader is '"working' towards. Wen a Wrking Oder is the

summar y,f aHxchadpé Exmldatag 2053 116! 313, R20,VWIdst Wabskiag OMidrk hateard ARsthfiAd sisd ze of
all the Exchange Orders.

of 0 indicating that they are idle. When the connector is shut down all its working orders are
>losed.

( Working Orders can be either active or historical. An active Working Order provides
a stable handle to the outstanding size placed on the exchange at a given price, Programmers
can use this handle to manipulate the order’s size up and down. The order’s WorkingSize is
controlled by the user through either the WorkOrder or MakeMarket API calls. The size can
increase based on a user’s request, and rarely decreases without a user’s request. The size can
decrease when the underlying exchange independently cancels the order, or the adaptor itself
is shut down. The reset process is the mechanism which turns active orders into historical
orders. Once the order’s WorkingSize = FilledSize and OpenSize = 0 the order can be reset .

. During reset the adaptor will archive the currently filled size or the active order to a historical
order and reset the active order’s WorkingSize, FilledSize and OpenSize all to 0.

Figure 6 illusirates a process 600 of the lifecycle of working orders in accordance
with an embodiment of the invention. State 605 is a condition where there is no order in
existence. A user creates, step 612, a working order utilizing the end-user interface to
transition the system to the Open Working Order state 620, While the system is in state 620,
conditional transition 622 determines if the open order size equals zero, which indicates that
an order was completely filled, If conditional transition 622 determines that an order was

filled, the system automatically archives the filled size into a traded order, step 630, and
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For markets which support workup, WrkingSize and O fWrkingSize are used
track the entire outstanding size at a given price. The O fWrkingSi ze
field is onlwousmgdosiss i ng trading for markets which suppo /ﬁgﬁééﬁ g&d
| ocked markets. See Section 2.1.2 for details on how O f\eF a5 ng
Wor ki ngSi ze interact during trading. OpenSize The OpenSize of a Wrking

O der deswtsithesrigingl ordezi® 4 ftate HaglmgnOtery Sive BRERA zbid ikl figs. Ohee e dpstemAs
Wor ki ngSi ze and Fill edSi ze, the OpenSize will be a sunmation of the

OpenSi z ' : :

oot o SE R Mot @%?g?étéﬂ%e?gl?}i?%tﬁ?gﬁn RSt MOERERB IR open ng
Order is.the t I Al acl.0s |1 the underl,yi chan r.de

& vor kg 40 sondiions RGPS Bof rerets Tre RED thebdl ORGP Frotkine Do,

mar ket s whi ch support workup and |ocked markets. O fWrkingSize wll

cont ai nSHFFyﬁZOsi ze being worked passively on the active side of the market.
OfOpenSize Simlar to OfWrkingSi ze, OfQpenSize is used during trading

state and worAutbet Qpém Warking Onder sigte 620 Zke mmert ban gassrateea SWdek Omddrhat
actively trading market. Tradi ngState When a market supporting working

begi ns t raetied 628! ta@indet® bydtdnh o MRddsRion(ROtHE BXAAIAR OWoRN ©rder state 640,

Jternatively, the user can begin trading at transition 644 to result in the Trading Working
)rder state 660. At Pending Work Order state 640, the user can enter another work order at
ser transition 626. While at Pending Work Order state 640, the exchange can begin trading
i transition 644 resulting in the Pending & Trading Working Order state 650. The user also
1as the option of entering another work order at transition 626 while the system is in the
‘ending & Trading Working Order state 650. The exchange can shift the system from the
Yending and Trading Working Order state 650 back to the Pending Working Order state 640
ria transition 654. From Pending & Trading Working Order state 650 the system can
ransition to the Trading Working Order state 660 via conditional fransition 656. For
:xample, this can occur when the pending transactions equal zero. Once the system is at the
[rading Working Order state, the user can also enter a work order 626 causing the system
state to revert back to the Pending & Trading Working Order state 650.

Alternatively, the system can proceed through the state diagram counterclockwise
from the Open Working Order state 620. This process is not user controlled but is initiated
by the exchange when the exchange begins trading at 644 and the system transitions to the
Trading Working Order state 660. The exchange can also transition the system back to the
Open Working Order state 620 by ending the trading at 654. This process can repeat itself in

either direction, depending on whether the exchange initiates the transitions or the user
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Wrking) will be marked with the appropriate trading state. ReplacedBy For
active Wrking Orders the ReplacedBy field wll be null. For historical
Wor ki ng O deo2o06ifdgsgW |1 contain the current active vvoréj order which
repl aced the historical order during reset.. ReplacedBySe l@gﬁf@?@olﬁ“ﬂe a
wor ki ng order resets a sequence nunber is increnented. During the reset

processnitibke thé HaRkiticAd. ArWekidsS oﬁ@@%a%es 84 tﬁé‘ﬁeﬁ%@h@%dﬁy’[l“aﬁlb% gn'tﬁe filed
in with the active Working Order. At the sane tine the acedBySeqNo

field | quence nunber of the recently reset working
order. hér%%eck%ﬂa&@mﬁggg%gms a reset operation. Wrking order can be
manual | y or automatically reset. The Reset Type stipulation indicates which
resetting mechanismis used. 3y default, order resetting is automatic but
can be configured per-order according to the ..ollow ng stipulations:

Reset Type=Aut omati ¢ Reset Type=Expi fableénly active Wrking Orders can be
reset and only under certain conditions. If the order's reset type is
automatic the adaptor Fad omati c@l Ty resets tisceiptiet when appropfriate. |f
the reset type|is exiiedyge t hen| TheOusaypetad witakiays be'Vorfarer by [cal ling the
Reset Wor ki ngOr fler APl cal | . Wi M¥angng@rdens s Toosyrinkeey wasstetidentiyy under t he

following conditi onS' 1. No undWoykln@rEﬁtBI@ygesiﬂngmC Qger@arrent ly in the
trading state. nde ) aeserdingie Ordef (Ve pil etely open
(Wor ki ngSi ze qoenSFﬁréy'tQBCi’ercorrpl é’h‘éP@fe@twéﬂelqwﬁMaM@@ ﬂHHFforﬂedS ze) Page
45 WO 2006/ 108158 PCTL 1US2006/.01.8arkin tinme will
be rejected. MasterOrder The MasterOrder field is a user-controlled field
and can be used by external processes to
o organize Working Orders according to business

needs. The Order Router makes use of this
functionality to manage many Working Orders as
a single entity controlled by a trader. To sef the
MasterOrder field on a Working Order specify the
stipulation MasterOrdexr=<object id>when
creating the working order.

InternalOrderld Exchange Connectors will automatically generate
a new InternalOrderld for each working order.
This identifier will remain on the order for the life
of the order.

ExternalOrderid Since a Working Order is an abstraction of one or
more underlying Exchange Orders, Working
Orders do not have ExchangeOrderlds. This field
will always be empty for Working Orders.

State Indicates the State of the Working Order, All
orders (Working and Exchange) support the same
state model.

Active Working Orders will always have state O
( for open. Historical Working Orders will always
have state D for done.
WorkingSize The WorkingSize describes the target size for the
order. This is the size the trader is ‘working’
towards. When a Working Order is the summary
of many Exchange Orders the WorkingSize will
be the total size of all the Exchange Orders.

For markets which support workup, WorkingSize
and OffWorkingSize are used track the entire
outstanding size at a given price. The
OffWorkingSize field Is only used during trading
for markets which support workup and locked
markets. See Section 2.1.2 for details on how
OfiWorkingSize and WorkingSize interact during
trading.

OpenSize The OpenSize of a Working Order describes the
size that has not yet been filled for the order. As
WorkingSize and FilledSize, the OpenSize will be
a summation of the OpenSize of any underlying
Exchange Orders.
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During order
Wor ki ng Order.

reset,

The reset operati

on noves all conpletely filled e

the currently order state is archived to a histori cal

xchange

orders off of the active Wrrking Oder and places themon the newly created

hi storical Wygklphgogsder . The current working rder retains,d I SkJ.Ng
I nt er nal Or der | d. &g\ F\gesvav historical InternalOderld is gener%dgﬁ?sﬁﬁ@ﬁ%@@ed on
the historical order. H storical Internal Orderlds have the fornmat <ori ginal
order |> <resetf TeviSiggie. The folTow ng I'S péscapfien] € of a conpleted fill
reset: ( [Initijal O gméaSieat €] | Thé PRicuSiZeNofie Working OM&9the tdbdIr ki ngSi ze = 10
OpenSize = 0 FijlledSize = 10 TIJ Aldrgdsabiftheunderiind Exehamg ardeget  oper ati on
[ Reset Order] Ifnt eOffNothirdSized = | W 08WorkingSike figdbisoelyus€d du@penSi ze = 0O
FilledSize = 0 [|Hi storical O der |(mding fpr varkels edich sudpatt eorkap @dler | d = WO001. 2
Wor ki ngSi ze = 1Q OpenSize = 0 FillldcketSharkets: OfVoTkirgSizeIwilbsdiniedp 4y ap exanpl e
of a partially fiilled reset: [I rLiSiZEQ?mU@IE?d mesgivaly on thaeelivasiderter 1 d =
W0002 Working$ize = 10 CpenSi 2 ¢ the market. '
OffOpenSize Similar to OffWorkingSize, OffOpenSize is used
during frading state and workup to indicate any
open size on the passive side on the acfively
trading market.
TradingState When a market supporting working begins trading
all orders in the market (both Exchange and
Working} will be marked with the appropriate
trading state.
ReplacedBy For active Working Orders the ReplacedBy field
will be null. For historical Working Orders, this wil!
contain the current active working order which
replaced the historical order during reset..
ReplacedBySsqNo Every fime a working order resets a sequence
number is incrementad. During the reset process
the historical order is created and the ReplacedBy
field is filed in with the active Working Order. At
the same time the ReplacedBySeqNo field is filled
in-with the sequence number of the recently reset
working order.

Each working order supports a reset operation. Working order can be manually or

witomatically reset. The ResetType stipulation indicates which resetting mechanism is used.

3y default, order resetting is antomatic but can be configured per-order according to the

‘ollowing stipulations:

ResetType=Automatic

ResetType=Expicit

Only active Working Orders can be reset and only under certain conditions. If the

order’s reset type is automatic the adaptor automatically resets the order when appropriate. If

the reset type is explicit then the user can reset the order by calling the ResetWorkingOrder

API call. Working Oxders can be reset only under the following conditions:

1. No underlying Exchange Order is currently in the trading state.

2. All underlying exchange orders are either completely open (WorkingSize

OpenSize) or completely closet (WorkingSize=FilledSize)
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FilledSize = 7 TradingState = ' (underlying exchange order 1)

I nt ernal Order| d=EX0001, Wbrki ngSi ze=7, FilledSize=7 (underlying exchange
order 2) In | d=EX002, Wor ki ngSi ze=3, FilledSize=O Page 46 WO
2006/ 108158 E%igdggg§%/013200 Fol | owi ng reset operation [ﬂ§§6¥3@¥@§ﬁ?9
Internal Orderld = W0002 WbrkingSize =3 QpenSize = 3 Filledsize =0

Tr adi ngSt at e = | ander. 1)1 nternal O der | d=EX002,
vor ki nos re-dese P Eptsh Aty SEEARBSARRERIsi, " Rl "Cr eat ea))

I nternal Order] d, = 0002 rkingSize =7 ,OpenSize = 0 Filledsize =7

Tradi ngSt at e ﬂiﬁ{ﬂﬂ%&ﬂfﬁ%ﬁﬁ%@%@@f Frdate 9 arpiyed ipa bistpsicplqWesidag Prder.

Wor ki ngSi ze=7, Filledsize=7 W rking Orders can be created by a call to

Cr eat eWIitkimgpdogenatien 2novies lalloxinrgetelysfiliad: ¢xwhange ordersud® of temadtiverWonddhigf y t he
out standi ng order size by a call to WrkOrder 626. kt some point the order

I s conpl@iedaingladed ahérh fonettle RywBenidated histdrical WeRRINGS Qe ThaNWhtrent working

Cradi ngStatus=" '. Assum ng the order was placed wth Reset Type=explicit, at

thi's poi RiertrB8ins its existing MternalOrderld. A new historical InternalOrderld is generated and

laced on the historical order. Historical InternalOrderids have the format <original order
1>.<reset revision™>,
The following is an example of a completed fill reset:

(- {Initial Order State]

- InternalOrderId = W00001
WorkingSize = 10
OpenSize = 0
FilledSize = 10
TradingState = ' !

Following reset operation

[Reset Order]
InternalOrderId = WO0001
WorkingSize = 0O

OpenSize = 0

FilledSize = 0

[Historical Order (newly created)]
. InternalOrderld = W0001.2
(J WorkingSize = 10

OpenSize = 0

FilledSize = 10

The following is an example of a partially filled reset:

[Initial Order State]
InternalOrderId = W00002
WorkingSize = 10
OpenSize = 3
FilledSize = 7
TradingState = ' !
(underlying exchange order 1)
InternalOrderId=EX0001, WorkingSize=7, FilledSize=7
(underlying exchange order 2)
InternalOrderId=EX002, WorkingSize=3, FilledSize=0
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iser can reset the order or alternatively close the order through a call to
Cl oseWwr ki ngOrder. 1"l oseWrki ngOrder marks the working order with Status=D
and disallo f operations 3n that order. MakeMarket_ | hi gh-| eve
function tovﬁgtigdriﬁycb?{s\?vith an Exchange Connector 205 210, é’fg?Ug%mgfszoo
encapsul ati ng Add, Cancel and Modify functionality. MakeMarket intelligently
pl aces the correct |ower |evel operation required to be working the size
indicated as its paraneter. It allows users to specify the size they w sh
to work on th [ n . _the current size they may be current
wor ki ng or ha@%fgéggé yggggﬁegsgkg?ggﬁanple, a call to MakeMarket with a
size of 50 ang theQ ﬁﬁéh ﬂ size of 20 first 1issues an AddOrder command to
add the size 6F¢%9t @Rd®Fhen depending on the exchange and Page 47 WO

2006/ 108158 PETLekpaberdanddo= &HQQO?t supports, issues a nodify absolute to
20. MakeMar keforkingfseepal dtions to be set on a Wrking Oder. The

Cr eat eWdr ki ngQpeeizal+ B12 instantiates a new working order on the
instrunment, Fillked8bdepxi 80e specified. No actual order is placed on the
exchange untiftrifengseateakl s 1WorkOrder 626. CreateWrki ngOrder 612 sinply

creates the refghgaee }_Qgtggcﬁggg% gbhgst 1) whi ch can then be mani pul ated by
subsequent VorkQr d ﬁtéf%gglr:&é%rE%?é@ﬁ?gﬂg%ﬁg%ﬁ@izeé L2raiigusspboyl all ons

to be set on a Wrking der ges the outstanding size of
an existing Ki O der ased _on. he curr and desired outstandi ng

si ze, Vbrkcxggﬁl%ggrf?ﬁgegr s ofe aﬁchgaﬁﬁgptnderlying Exchange Orders to
reach the tar §BECTRR+REFBEIC626WBBRYGes intelligently when increasing and
decr easi ng si ¥erkingsiafpti Ag to preserve advantageous tine-priorities of

di fferent un@een§ing Exhange orders. It avoids cancel/repl ace behavior and -
i nst ead managBslhutifipeée= Underlying orders as a single unit. Simlarly, '
when cancel i ngradfiegstater educitng size, orders are canceled in reverse so

that the |ast (kxgbangen§r deehphaeedrisrthp first Exchange Order

oancel ed. Attenpts {Qrek8880aRErrQARXB0DNE WOFkiNGEX deL76261 1 Dahy i Yecki ng
Orders with 0O OpenSize can be closed. 'f for any reason the order cannot be

closed an error will be indicated to the user.
Working Orders can be created by a call to CreateWorkingOrder 612. Following

nstantiation the user can then modify the outstanding order size by a call to WorkOrder 626.
At some point the order is completed and identified by pending=false, OpenSize=0, and
[radingStatus=''. Assuming the order was placed with ResetType=explicit, at this point the
aser can reset the order or alternatively close the order through a call to CloseWorkingOrder.
ZloseWorkingOrder marks the working order with Status=D and disallows further operations
on that order.

MakeMarket is a high-level function to interact with an Exchange Connector 205 210,
215, 220 encapsulating Add, Cancel and Modify functionality. MakeMarket intelligently
places the correct lower level operation required to be working the size indicated as its
parameter. It allows users to specify the size they wish to work on the market independent of
the current size they may be current working or have already filled.

For example, a call to MakeMarket with a size of 50 and then with a size of 20 first

issues an AddOrder command to add the size of 50, and then depending on the exchange and
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A et

Attenpts to reset the working order as defined by the reset operation. Users
who submt orders with Reset Type=Explicit can call this function to
explicitly Fogé et operations. The ICE APl 255 is ed t hrough
Rermot e Proce ure@asF functionality. Upon startup and in?f'ﬁﬁngg@'?]&ﬁo,o an
Exchange Connector registers the follow ng Remote Procedures for user

appl i catyipng shg%cﬁ'ﬁl is’sue@c&qﬁ%&i%bsgﬁﬂ@@dﬁ fdke tﬂﬁo%ié%ﬁéﬂ&%%%et on g

PCTI US2006/ 013200 " Cancel Al'l difyOrder Cancel AI'l ExchangeOrders AddOr der
adds a o the exchange at a specified price and size for the
-alli ngr\ﬁlsg%{%gd%dgg'exchange user under which the order is placed is

determ ned by _the T user. to exchapge yser nmapping, nmai ntai ned, as part of
the system célﬂ’lei(g"ﬁ"f‘tﬁ |°6lﬁﬁggﬁ‘i?§ﬁﬂﬁﬁbf Bistantipies @ Rew yyking oader ondhe inFEymehave
in different ways when a previous order is already sitting on the market.
For exc hsidegand virice repdcifindt Nougmiwal torder! isi placedoom ¢hes emthanpe ustilthepusec eallf or a
gi ven connection, an add order automatically is converted by the adapter

into a nydidOrderosZR T Codatd WHRiMgOrdéY 612088pH! Lefted tHeelBdrendeOtol thE oBdE Vbldae Si ze
of the existing order by the added anmount. For those exchanges in ich

mul tiple ' | ] : I on
adds. put PRef e B st ol 8y SBhcafed WEhichiath 6o OIS ClpRERRh L0kt
stipulatiqns to be set on a Wrkij Order,. Cancel Order cancels one or nore
exi st ng’lgraE]@WssnBﬂlap%g @%ﬁﬁh@é@%ﬁ%&@dﬂer i ndicates a desire to cancel
the entire size of the exchange orders identified. To cancel only a portion
of an orders WpkérdsmtAf changesilie byGtading sizo of du esistingl WerkinggOuler Renedbend si ze
(either absolute or delta). Al though an Exchange Connector 205, 210, 215,
22Q7at t enPErdn® and dfet oheardig sike, WdrkOald 676 Pm&éseatn&rmncayme dekah@ange
semantics, this is not always possible. Theretore, Cancel Orders calls may

result i A0l Gffeld @ refdN 8R! rgel WorkeH el BPGRaves intelligently when increasing

ind decreasing size by atfempting to preserve advantageous time-priorities of different
mderlying Exchange orders. It avoids cancel/replace behavior and instead manages multiple
anderlying orders as a single unit. Similarly, when canceling orders or reducing size, orders
are canceled in reverse so that the last Exchange Order placed is the first Exchange Order
sanceled. Attempts to close and remove the WorkingOrder 626. Only Working Orders with 0
OpenSize can be closed. If for any reason the order cannot be closed an error will be

indicated to the user.

Y

Attempts to reset the working order as defined by the reset operation. Users who
submit orders with ResetType=Explicit can call this function to explicitly petrform reset
operations.

The ICE API 255 is accessed through Remote Procedure Call functionality. Upon
startup and initialization, an Exchange Connector registers the following Remote Procedures
for user applications to call:

- AddOrder

- CancelOrder
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for exanple, when trying to cancel an order within an exchange hold-in tine,
or if fills occur while the order is being cancel ed. The actual cancel ed
size wll bg,dhdi d on the resultant transaction. User cancel
their own oﬁ’éieir?jsg&f'ﬁ?%ugh t he Cancel Order procedure call. T%Tc[@%q@@l%&oher
users' orders, the Cancel All ExchangeOrders procedure call. Cancel Order can
Page 49 WO 2006/ 108431A€T/ 1JS2006/ 013200 cancel multiple individual orders
by specifying an array of orders to cancel. Use the Cancel All function to
specify a nore genﬂoagxék% s of orders to cancel. Cancel All cancels one or
nore exi sting orders exchange based on the orders' context within

t he exchange. To c&nceLAdi di vi cég)al | y specified orders use the Cancel Order
'rocedure. Cahcel ArfGe '8 re to cancel the entire size of the
exchange orders dentified. To cancel only a portion of an orders size
execute a MvdAf§Qrddemdgds eomsupnier talithaekehgnge dowrapesified ipriee (aniltdizer faabol ut e
or delta). Cancel All attenpts to cancel orders for he calling user. O her

users' otdlins ur. The@tchhioecasre ahéd whisk theandet Al dlivediadgrBhbirl Dyt the TAC SO.
Modi fyOrder allows users to nodify the state of existing orders. Orders can

be nodi f, 1 | :
modi 1 calipe PRLEEENH Seb ST bk idrfof, B Wt SR TRpliding on
requests,fol |l ow ng absol ut e nodi.fi ion fail ,(via_ :tror_transgcti,on)
ey nierxoBifeRnady oRbE Ttk Bre i iteroRh mar it piriond; SRR b
or ~-rror_fromthe underlying exchange. Miltiple delta nodifications can be
pendi ng &ifting a3 the nearket; Fex exchanggs adidndenetusippes sudtiple srdare at the samp gricef
naned, typed, values passed in to the MakeMarket, CreateWrkingO der 612
AddCOr der faxmoziddidnyedtibar apadd ordier estomatieallytis icogverted by\thé adapparisiorgmadidy t ype . -
checking functionality ensures type correctness at runtine. For exanple,

the stri pgled laileat.| THIs |o:p§1tati615iahb biSi fol mfeti tHe0dRNSF AR EMstiNGS oRRF $9Uhe Nt O

two stipulations - the first a Boolean indicating FillOKill” and the second
I

o oot s R oG BFRble Ard STy SRRl b R a Rt B i BT e b
the add order function adds multiple different orders to the exchange. AddOrder allows

stipulations to be set on a Working Order,

CancelOrder cancels one or more existing orders on the exchange. CancelOrder
indicates a desire to cancel the entire size of the exchange orders identified. To cancel only a
portion of an orders size execute a ModifyOrder procedure indicating a downward size
(either absolute or delta). Although an Exchange Connector 205, 210, 215, 220 attempts to
cancel the entire outstanding order size, due to exchange semantics, this is not always
possible. Therefore, CancelOrders calls may result in only partial cancels. This can happen,
for example, when trying to cancel an order within an exchange hold-in time, or if fills occur
while the order is being canceled. The actual canceled size will be indicated on the resultant

transaction.

Users can only cancel their own orders through the CancelOrder procedure call. To

cancel other users’ orders, the CancelAllExchangeOrders procedure call. CancelOrder can
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These obj ects are broadcast by the Exchange Connectors to indicate the state
of the external nmarket as it ticks. The MtPicture object is used to

transfer mawkeiooptissies i Nformation. It represents the stat EC%S%%#‘? t on
an exchange at a given tine. The MtPicture object Page 5 158

PCT/ US2006/ 013200 contains fields for the price stack (on bid and offer

si des), chﬂ@ﬂimﬂtiggeahﬂiwfibuaa artiersSBY | spetifeng 4aUBKHES Jofafrdels! & @andef. oUgRLheON.
The Mkt Picture object contains market information for both trading and

not-tra(@aﬂgem ‘to édéﬂg%ﬁlg?egée?gmm%ﬁ%@ﬂ%gtt cél.”d Sell side market

participants are 1 ndicate I'rs e order stack. For

exanpl e consider the follow ng market .and subsequent., :tive order: Inactive
ey Kot 100. Saneel3icoasgels G GF mfe CSistianouRHs Godie ey igs taseiEps TSAEeIny oy
100- 24+ Tradi ng market 100-24+ H T 10 100-24+ -24+ 20x0 E The trading state
act i vi t yEopgxgwithin theegkchengee sl cameelf indivéduslly lepecified radess us® thep@anceixdg0x 10
100- 23+ -25 10x50 Table 7 - Trading Constraints Constant Val ue Descri ption
An enpt yreqedae. iCadeclAlleindidatds 4 ldesire ik @indeb theokntitersigd 06 the kkchAngé birders

indicates a HT or that the market is trading down. 'T" A'T indicates a
TAKE or ihifitielNeo "B odi§ a DOABNSE AP orders size execute a ModifyOrder procedure
ndicating a downward size (either absolute or delta). CancelAll attempts to cancel orders for
he calling user, Other users’ orders will not be canceled. Use Cancel AllExchangeOrders to
(7_" ' lo so.

ModifyOrder allows users to modify the state of existing orders. Orders can be
nodified in absolute terms or in delta terms. Only one absolute modification is permitied at a
riven time. All subsequent modification requests following an absolute modification fail (via
srror transaction) until the first absolute modification is completed either via confirmation or
aror from the underlying exchange, Multiple delta modifications can be pending at a single
ime.

Stipulation Structures are a flexible list of named, typed, values passed in fo the
MakeMarket, CreateWorkingOrder 612 AddOrder and ModifyOrder procedures as a string,
TocValue parsing and type checking functionality ensures type correctness at runtime. For
example, the string stipulation list ‘FillOrKill=True ,HiddenSize=20" is parsed imto two
stipulations — the first a Boolean indicating FillOrKill and the second a double value
indicating hidden size on the order.

The market price objects are used by the price feed side of the exchange handlers.
These objects are broadcast by the Exchange Connectors to indicate the state of the external

market as it ticks. The MktPicture object is used to transfer market price information. It

represents the state of a market on an exchange at a given time. The MktPicture object
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In order to efficiently use network bandw dth, Exchange Connectors 205, 210,
215, 220 enploy a delta algorithmto only broadcast changes between

Mkt Pi.cture hSeukAesen MtPicture consuners first query for MtPicture
object the full object is transmitted to the client From PREUSHOFAI2¢M
only changes are transmtted. This greatly reduces overhead and i nproves

client, [ , tamr, NGEJ: 8158
pCT! Us2 SORTaT a0 foR D AR, Of #Blakd BAL! BER eRuin 3% by e e e
to maintain ﬁ C ctag.o the MktPicture object of interest. This is best

achi eved"BYFs @?‘ﬁﬁa “PJ@E“? nTabl e cache of the appropriate MtPicture
objects. Alternatively, an application nmay manual ly nmaintain at |east one
ref erence t o Tagd¥ikithatyre abigct cqmainepaskst m%riﬂﬁ'ﬂ@l Extbosh trafingrandetpt-tgingar i | y
used by the MtPicture object, MtLevel objects represent a position or a
-vel i nndrketarmingstradikg afarleeste trepBey endr8elt eidepnarkel gartidipasts abg fdlicatedrdsai ns
the information for . particular price level including the price, total
Size, andgs {Re1REI b the BT Statk. PdICxBRbled Ctbier the 46 oWk MRAkbY ardSRBsddiEmuah

t he MktLevel object, the MtParticipant object is the | owest evel piece of
a mar ket n@rei Crﬁeri- nformation. It represents an order on an exchange occupyi ng
a )ositi T particul ar order queue at a particular level in the nmarket
stack. It contains {ﬂi el ds. ndicating the user identifier of the placer of
the order and the i B&REP#F%r of the user (or users) o whomthe participant
i s cl ear ediwoAt tasresxiodependi ng on the connector, a MtLevel's Total Si ze may
not equal the sum if the participants at that level. This can happen when
an exchang®¥ n#t i v&APl sends the market stack information at different

rates thangbfe partiggi pant information or when an exchange's native APl is . -

limted to a fixed nunber of participants. If such a situation is detected,"
an Exchange Connect gficORDEh a4 Synthetic participant to account for the
mssing C_. size at the level. The synthetic participant is flagged with a
speci al user code apgudssakdr® | ast participant in the participant array at a
particular | evel. The exchange user code is used to easily identify the

di f f er encel®¥t-wBEn Prices from different exchanges. They allow different

------------

100-24+ 24+  20x0 € The trading state activity is duplicated at level O of the market picture
10024 246  50x10

10023+ 23 10x50

Table 7 - Trading Constraints

Constant Value Description
e An empty space indicates that the market is not
trading,
H An ‘H' indicates a HIT or that the market is trading
down.
T A T indicates a TAKE or that the market is
| trading up.

In order to efficiently use network bandwidth, Exchange Connectors 205, 210, 215,
220 employ a delta algorithm to only broadcast changes between MktPicture objects. When
MktPicture consumers first query for MktPicture object the full object is transmitted to the
client. From that point on, only changes are transmitted. This greatly reduces overhead and

improves client, Connector, and general network performance.
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have different exchange val ues. Participant user codes are constructed as a
mask of the form OxAEEEUUUU where: '"A is a four bit Attribute mask (Ox8
for synthet ixo REidsisant) Page 52 WO 2006/ 108158 PCT/ US2 13200 ' EEE
is a twelve bit Exchange mask which maps to the Exchange:?g%ga%{g’é&@e
field "UUUU is a sixteen bit unique user code. User codes > 1000 are act ual

users. User ) nthetic us t hat ti
exchange. Thec’% ug‘gﬁrﬂ%%@ O#P'{'&ﬁ:%acfbi%té gﬁ%g%ﬁe kemgi&?rgﬂrﬁgﬁn augag 0?’ s can
be mask | th change codes ,to support ferent external users for th

di f f er e KIS QBICET Aigtergst-olds Isdest e@h@&?ﬂf Eav-‘f%aa‘pqrﬁM@m’sfablﬁ icpche of the

mai ntai ning originating participant information. The Exchange object has a
fiel d PapmpgatcddkiPidhinerobjectu sdtdrnativelyem applicption imeiy peartuslly mminthiatat deashange.
The field Exchange:: ExchangeCode nust be a twelve bit value of the form

Ox Oxxx 0 @@ refitren € ol MiitPietird TOC Objebt cﬁ‘dﬂeﬁ@t &M tirhesS-

(Exchange: : ExchangeCode & ~XOF f f =0. These val ues shoul d be uni que and
t he Exchange g&pﬁg d r e ring
each exchangé ﬁﬁﬂgve %cﬂnﬁﬁ(@?c B%ﬁét yh&ET‘—ﬁl Dglsg&%éﬁ%# %dgﬁleo?l I é}hb!as t he
exchange_c de 0x0 01%) ]20 and B has th chan e Cod 0 000200 0 the
F ol | owi ngyL BLiA OBier Sfak of apm ¢ Maggbpcne. Hhiboks ¢ HUPTRALGREPIo W

Brokerl participant - Ox0001038e - Brokerl user 1 - 0x0001038f - Brokerl
user 2 -.@xtabopde leveinackiding/ibe Pyicehietdl sizsannd diepparticipents Bt dtheepartioder 2 -
0x80020001 - Synthetic unknown Broker?2 participant - 0x0002038e - Broker2
user | @x00HAABBlsed BiroOkedr the USRILeFel object, the MkiParticipant object is the lowest
{ evel piece of a market price information. It represents an order on an exchange occupying a
)osition in a particular order queue at a particular level in the market stack. It contains fields
ndicating the user identifier of the placer of the order and the identifier of the user (or users)
0 whom the participant is cleared.

At times, depending on the connector, a Mkil.evel’s TotalSize may not equal the sum
of the participants af: that level. This can happen when an exchange’s native API sends the
narket stack information at different rates than the participant information or when an
sxchange’s native API is limited to a fixed number of participants. If such a situation is

P detected, an Exchange Connector generates a synthetic participant to account for the missing
size at the level. The synthetic participant is flagged with a special user code and is the last
participant in the participant array at a particular level.

The exchange user code is used to easily identify the difference between prices from
different exchanges. They allow different exchange participants and synthetic participants to
have different exchange values. Participant user codes are constructed as a mask of the form:

OxAEEEUUUU

where:

- 'A' is a four bit Attribute mask (0x8 for synthetic participant)
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0x8002038e - Indicative Synthetic participant for Broker2 user 2 Page 53 WD
2006/ 108158 PCT/ US2006/ 013200 At any given point in tinme |ICE system 100 can
produce a Consalok Price Feed 265 containing liquidity aj |l abl e

internal |y and exlt?@:lﬁ&gl ly. The Consolidated Price Feed ZGSP%#OB%W%Q% each
Private Market's order book, but a user is only able to see Private Markets

that the user hasgﬁ,m@sign " eseggxﬁﬁxaﬁngéﬁgﬂés% o{vhiéﬁet Eﬁe%l%g(r)ifgda{h%d

mar ket picture, assune the |Internal ange ont ai ns rs shown
i n Tabl -4 oye. n_ Prjvate Market C 330 price feed/visible iicture
i s show%sxﬁéﬁlw?gw\ﬂ%&%&ﬂeﬁabm 9 Offer Size Offer Price Bid Price Bid Size
10 (3:10) 99-132 15 (2:15) 99-130 0 (2:15H) 99-126 99-12+ 25 (1:10, 4:15)
99-120 20 (9-10, 6! ' isgpsixteen bit wique(Bemdp. Usy-codes 33008 agoacinad opgrs.
Assume the external markets contain the follow ng pictures: Table 10 -
Exanpl e (Bepkslel0x060kigtlickies ther syntbefie iseboa ¢haDpheiculat exchakieel Price Bid Size 8
99-132 18 99-130 C 7 99-126 99-12+ 45 99-122 13 99-120 65 Page 54
The user code of ‘1’ indicates an unknown external user. This can be masked with
xchange codes to support different external users for the different exchanges and allows for
onsolidation of markets while maintaining originating participant information.
The Exchange object has a field ExchangeCode which is used to identify participants
n that exchange. The field Exchange::ExchangeCode must be a twelve bit value of the form:
0x0xxx0000

where any of the 'xxx' bits can be set, i.e., (Exchange::ExchangeCode & ~0x0fff000)

These values should be unique and the Exchange::ExchangeCode database field has a
mique constraint requiring each exchange to have its own exchange code.

For example, if Brokerl has the exchange code 0x00010000 and Broker2 has the
ixchange Code 0x00020000 the following could be different user codes:

- 0x80010001 - Synthetic unknown Broker] participant

- 0x0001038e - Broker! user 1

- 0x0001038f - Brokerl user 2

- 0x%8001038e¢ - Indicative Synthetic participant for Broker] user 2

- 0x80020001 - Synthetic unknown Broker2 participant

- 0x0002038e - Broker2 user 1

- 0x000203 8f - Broker2 user 2

- 0x8002038e - Indicative Synthetic participant for Broker2 user 2
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WD 2006/ 108158 PCT/ US2006/ 013200 Table 11- Exanpl e Broker2 Market Picture
Ofer Size Ofer Price Bid Price Bid Size 9 99-13+ 13 99-130 8 99-126
99-12+ 9 9%dZrdeAdmisP9- 120 23 99-116 3 The Consol i dat edrg‘w(]%%"feed shown

for Private Market C 330 will |ook as shown in able 12, be aPLs20q

i ndi cat es size on the I nt ernal Exchange 280, "e" indicates size on 3rokerl,
and "b" indi t i v inZ: t he
aake of ol ar ey feabpilt Bf BERICH wakin 10F saf E%dguﬁ%t@éﬂ%?é%%@ Phife FeR

o O b C#«i’lﬁ?%e Vel Blamals B setePil, o CPPsEARRA PRERFERI 265, 1 o1

every price on each exchange that_ provi des those lists. Tabl e 12 -

Consol i ¢af eentmin; aah PeiwatetMprket's order buek, kit a(ugyr igolotifle to SieRierd Marleis ce
Bid Price Bid Size 18 (IE 10, e:8) 99-132 9 (b:9) 99-13+ 46 (IE: 15, e: 18,
b: 13) 9%t Btk uskbhdspermissiony tP®el26 99- 12+ 79 (I E: 25, e: 45, b:9) 99-122 28
(e: 13, b:15) 99-120 108 (I E: 20, e:65, b:23) 99-116 3, SQU (I E: 0, 50U b: 3)
99-11+ 30 (IE I S8t

Consol i dat edﬁ}:’fﬁzﬂamﬁ@%g{g ofifo Iﬁéﬂg{ﬁé@ﬁ&ﬁi@i congl ti ontialé E‘g?ﬁlgggkaﬂn assune

Brokerl 3falkshd Sk Mo 1§t'1’agl%s 12P a¥8e M hen Private Market C 330 price feed/visible

icture is shown below in Table 9.

Table 9
B Offer Size Offer Price  Bid Price Bid Size
( 10 (3:10) 99-132
) 15 (2:15) 99-130
0 (2:15H) 99-126
99-12+ 25 (1:10, 4:15)
99-120 20 (9:10,6:10C)
99-116 0, 50U (5:50U)
99-11+ 30 (8:30, 7:20H)

Assume the external markets contain the following pictures:

Table 10 - Example Brokerl Market Picture

Offer Size Offer Price  Bid Price Bid Size
8 99-132
(‘ ' 18 99-130
- 7 99-126
09.12+ 45
99-122 13
99.120 65
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sellers offering 10 MM and buyers wanting 80 MM The Consolidated Price Feed
265 reflects the Brokerl trading state as shown bel ow. Table 13 -

Consol i dat egydsdogostaed for Private Market (C) 330 with Brokerl in Trading
State Page 55 WO 2006/ 108158 PCT/ US2006/ 013200 Offer Si ZECHPPHPO/20: B g
Price Bid Size 18 (I1E 10, e:8) 99-132 9 (b:9) 99-13+ 46 (IE 1S, e: 18,

b: 13) 99-130 18 (e TRADINGIG: 995108 ISR MR(TRAD NG 8D)  b:8) 00- 124
(I E: 25, e45; bﬁé}ﬁ 9122 m‘l’uﬂl*éj LBiﬂ?l" 991260t L[ls!dzlp—_ 20,765, b: 23)
99-116 3, S0B—+EHIEGUIC . oy PHer hNICe ) B A Marketobt A8 obiects are
used by the prder pr? essing sub %“;,I?gm of the Exchange onnectors 2p5, 210,
215, 220. They are uééd to track?¥Ha%rders as they are placed and

aani pul ated pn the exhange. The93daft or which created the order pef f or s
any and all panipulations to the /IktO dé9-+d Mt Transa&ion TOC pbjects
based on APl |calls. Users should not dire®oj22 ;1it theselfbjects - Ldoi ng so
can introduce instability to the system Igg.mypder to changg a val ug on

Mkt Order or MktTransaction objects, the usgryjgan make the qappropriate Market
sonnect or AP Tatrts MWt Oder Tepresents—a user-ptraced order—om an exchange.
This object contains a summary of the order state. It is referenced by the
i ndi vi dual transacti.p [ ch.change that . gl | s . .IThe order itself is
a unified reﬂﬁ%i&qf%ﬁ‘ﬁ?ﬁq fcegf qegtSHgWFJWa]%%ng R’Fal%&?‘s(fag% %ﬂqo%ﬁ g’foﬁ‘@dnon t he
given order. The followi ng are the various status and type codes for

Mkt Or der ible 12, below, where “IE” indicates size on the Internal Exchange 28({ “e” indicates size on

Jroker], and “b” indicates size on Broke2. A “U” indicates unavailable size.

For the sake of clarity, the price feed picture below does not indicate the individual
varticipant stacks at each price level for each exchange. However, the actual price feed can
nclude individual participant lists for every price on each exchange that provides those lists.

Table 12 - Consolidated Price Feed for Private Market (C) 330

Offer Size Offer Price  Bid Price Bid Size
18 (IE:10, &:8) 09-132
9 (b:9) 99-13+
46 (IE:15, e:18, b:13) 99-130
15 (e:7, b:8) 99-126

99-12+ 79 (IE:25, e:45, b:9)
09-122 28 (e:13, b:15)
99-120 108 (IE:20, €:65, b:23)
99-116 3, 50U (IE:0,50U, b:3)
99-11+ 30 (IE:30)

If one of the external exchanges starts trading, the Consolidated Price Feed 265
indicates that condition. For example, assume Brokerl starts trading up at 99-126 with
sellers offering 10 MM and buyers wanting 80 MM. The Consolidated Price Feed 265

reflects the Brokerl trading state as shown below:

Table 13 - Consolidated Price Feed for Private Market (C) 330 with Brokerl in Trading State
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Mkt Order::State Constant Val ue Description 0 OQpen Order - Indicates that
the order is open and out on the market. Open orders can be operat ed on b
users or theoesghasige. C Cosed Order - Indicates that th i S _cl osed
and no longer on the market. Updates may still occur on ?ﬁ%j GUGa1320%
processing may not be conpleted. A closed order cannot be operated on by a

user but wWrt—=a 1§, Bt OT et d mthe : )06/ 108158
PCT/ US2006/ E‘Tég?(]%&;’g 1t waﬁﬁa?;gsgl ?%ﬁ)t)ﬁ%xtnmlycﬁgﬁc most—cgmMmmon case

is after an c() l ete d and cl osed but before the trnade
notificatio %ﬁrée%g? %d‘ééh rgfg wll bein the closed state ce the
trade notif c {5l &:15,8dd) ved 9 nove to the done state. x der Done
- Indicates e FRADINCEELsi ng 9(9n %he o?Ue26 i s cgﬂﬁgRéDmgo)an order is
mar ked as Dlone no ¥:8)t her operations are accepted or updates to tlhe TOC
Cbj ect are applied. Done orders are renod®Bi2+rom t/RC5) ard5,9e9) of| orders
managed by the Exchange Connectors. Z Zonw-¢321n certzgl(a-1gau§q:§) an |{Exchange

Connector W || shutdown with outstanding gygess gt mzmggetsz)hl s may be
due to explicit user shutdown, exchange §f@nneo§ 5&@5@@.@%{] fgr3)|

99-11+ 30 (IE:30)

OO S

Market order objects are used by the order processing subsystem of the Exchange
-onnectors 205, 210, 215, 220. They are used to track the orders as they are placed and
aanipulated on the exchange.

The adaptor which created the order performs any and all manipulations to the
AktOrder and MktTransaction TOC objects based on AP calls. Users should not directly
«(dit these objects — doing so can introduce instability to the system. In order to change a
ralue on MktOrder or MktTransaction objects, the user can make the appropriate Market
_onnector API calls.

MktOrder represents a user-placed order on an exchange. This object contains a
summary of the order state. It is referenced by the individual transactions which change that
zlobal state. The order itself is a unified representation of all the low level transactions
performed on the given order. The following are the various status and type codes for
MktOrder.

MktOrder::State

Constant Value Description

0 Open Order — Indicates that the order is open
and out on the market. Open orders can be
operated on by users or the exchange.
c Closed Order — Indicates that the order is closed
and no longer on the market. Updates may still
occur on this order as processing may not be
completed.

A closed order cannot be operated on by a user
but will accept informational updates from the
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OrtiaeDane~d ndicatesdiedt ol pocassilg onthe
tordsr Besmplotey@ncs an order is marked as
done no further operations are accepted or
updates to the TOC Object are applied. Done
orders are removed from the active set of orders
managed by the Exchange Connectors.

*

[ he mar ket .

Zombie - In certain cases, an Exchange
Connector will shutdown with outstanding orders
in the market — this may be due to explicit user
shutdown, exchange disconnect messages, or in
rare cases, a catastrophic failure. When this
happens all orders still out on the market are
automatically puiied and marked as zombie
orders.

MkiOrder:: Action

Constant Value

Desc_ﬂpﬁon

P Passive Order — Indicates a passive order on the
market.

A Active Order ~ Indicates and active order on the
market. ,

M Market Order ~ Not supported at this fime.

MktOrder:: TradingState

GConstant Value

Description

Market is currently not trading.

H HIT - indicates that the market is trading down on
the bid side. Sellers are the active side of the
market. ‘ .

T TAKE ~ Indicates that the market is trading up on

the offer side. Buyers are the active side of the
market.
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and sellers) of the market. Mt Transaction indicates a particular operation
on an exchange. Exanple transactions iclude ADD, MODI FY and CANCEL.

Tr ansactionsv@mlgum;lgsa given order and have a state f PEND NGF CONFI RVED
or ERROR Invalid operations may result in ERROR ransacti 8h&UESEWPERGgai n
a NULL order. The followi ng are MtTransaction status and Type : odes.

Mkt Transaction:: Type Constant Val ue Description A Add Transaction - Add
transactions indicate an attenpt to increase the current order fromO to a
new speci fied anount. Add transactions can only exist on an order. C Cancel
Tr ansact i on- MigRegar::$id§nsacti ons indicate an attenpt to renmove any

remai ning outstanding size of a order. Cancel transactions can only exi st
on an order. L CandiinstintValmansattion - Cancelesptiptianr ansacti ons [i ndi cate an
attenpt to cancgel a set Bof order| Bid@idr-eindiohtes the didswbuyepnsidalef theot| have a
parent order. |nstead the size pMageiCancel Al transaction _willl indicate
the number of ofders at®enpted t pOfferféert Indicates thewiferar gellers ¥¥eddr wi || t hen
have sone sortlof _Cancel tran hﬂ‘ﬁﬁ}a_ﬂﬂeﬁdi cating the operation. |X Cancel

Al Exchange Orfer Transaction - @EI]\?EP"MSECIBJ Rothrgidesr(Gu¥ersindact i ons
indicate an at terpt—-by—an-adm-hitdselergofinemakely concal all  odders for
all users outstanding on a particular exchange. As with Cancel All
transaction, Cancel

MktTransaction indicates a particular operation on an exchange. Example transactions

—r T eroT T

aclude ADD, MODIFY and CANCEL. Transactions apply to a given order and have a state

(' f PENDING, CONFIRMED or ERROR. Invalid operations may result in ERROR
ransactions created again a NULL order. The following are MkiTransaction status and Type
iodes.

Mkt Transaction:: Type
Constant Value Description

A Add Transaction — Add transactions indicate an
attempt to increase the current order from O to a
new specified amount. Add transactions can only
exist on an order.

C Cancel Transaction.— Cancel fransactions
indicate an atiempt to remove any remaining

- outstanding size of a order. Cancel transactions

Q can only exist on an order.

L Cancel All Transaction — Cancel All transactions

indicate an atiempt to cancel a sef of order.
Cancel All transactions do not have a parent
order. Instead the size on a Cancel Ali transaction
will indicate the number of orders attempted to
cancel. Each individual order will then have some
sort of Cancel transaction indicating the
operation.

X Cance} All Exchange Order Transaction —
Cancel All Exchange Orders transactions indicate
an attempt (by an administrator user) to cancel all
orders for all users outstanding on a particular
exchange. As with Cancel All iransaction, Cancel
All Exchange Orders fransactions do not have a
parent order. Instead, each individual order will
have a Cancel transaction related to the Cancel
All Exchange Orders transaction.

F Fill Transaction ~ A fill fransaction indicaies a
crossing and execution of the particular order. Fill
transaction only exist on an order and wil! like the
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each
Al |

Al'l Exchange Orders transactions do not have a parent order. |nstead,
I ndi vidual order will have a Cancel transaction related to the Cancel
Exchange O ¢as soobfi@saction. F Fill Transaction - A fill t |

i ndicates a- crossing and execution of the particular ordeir;eﬂélgﬁ)bgﬂzm
transaction only exist on an order and will |ike the Page 58 WO 2006/108158

PCT1 US20061013pP00 Cdngtant Wille Val [U€ DESCT T Pt 1 @esbiiplion L0 a MKT ITade obj ect
recording the fotal TilTed Si ZBorBér 168 VRITeERIe objeetVBsbrding thetdkat 1 ansact ion -
I ndi cates an ajtenpt to nodify| filb&sige ganefdean order by sone amgunt. The
si ze can be eifher posbDtive or hugdify Detadinghsastioraditididatesoar dt@mpt i or
out standi ng order size to creatglo mddéymem'rze)uﬁantoadudbm@rm\aimntwbdli fy Delta
transactions chn only exist on pFheizdenn bakiletihdsifiveprssetive amd isngact i on -
I ndicates an httenpt to nodify| 2dded &itheprisr outstagslinggrder 6izg 4 ¢rRaiel | t ot al
amount . Mbdi fy| Absol ut e transact AW edptanding sizea-iladify Balt R User
Reprocess Requ | transactipns cap oaly exisl 9 re a user
explicitly refuests tMat the i " pragga reconput ed.
This transactipn does not interp® nd any such
interaction. I} instead indicat :?nf (W tate
validation. User—Reprogess User Reprocess Request — Indicates an

administrative transaction where a user explicitly

requests that the internal state of the order is

recomputed. This transaction does nof interact

with the exchange, nor record any such

interaction. It instead indicates an internal

computation and state validation. User Reprocess

Requests only exist on a specific order.

? Unknown Transaction Type — Indicates that the
type of a transaction is unknown.

MkitTransaction::Origin

Constant Value
2

Description
Unknown - Indicates that the originator or
creator of this transaction record is unknown.
User - Indicates that the user initiated the
fransaction.
System ~ Indicates that an Exchange Connector
is the originator or creator of the transaction
recorder, This Is used for internal system
generated requests, such as cancel-on-shutdown
and cancels resulting from a cancel-all operation.
Exchange ~ Indicates that the external exchange
generated the transaction. This is used for
transaction which, like fills, which oceour on the
exchange without prior request.

U

S
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Requests only exist on a specific order. ? Unknown Transaction Type -

I ndicates that the type of a transaction is unknown.

Mt Tr ansact iy z6o6hbdks Constant Val ue Description ? Unkno -gﬁdi cates that
"the originator or creator of this transaction record is \Sﬁﬂ 0060k ey -
I ndi cates that the user initiated the transaction. S System- Indicates

that an Exchapger Q@&# i{s the originator or creator of the transaction
“recorder. Th| S |s used ftor |nternal system generated requests, such as
| CanC6| on- Shut dw can Clr% ]Ig‘eSLLI tina fran ~ %anr€L || anaor Ion E
constant Value astri .
Exchange - | ndi ¢at co&] t extrerfaa ﬁt ' ansacti on.

This |Is used fog transaction whi he

' exchange withouf prior request. H 013200 1|1
' Mkt Transaction: JStatus Constant ansacti on
~Is new and has Mot been psent 10 xchange.

- Transactions exifst in the new st cl'foee)ft@ﬁa]@oﬁﬁﬂﬁéﬂon §h@j‘ebt|cme}.\ls@ﬂls pet | me. P
- Pending - The thansaction is pendiohgerding®iltbgret priof toeshdigiae acoaf i f mation or
. rejection. A st qgt us type instruction to the underlying exchange. Upon
exchange confirmation or rejection the status will
be updated appropriately. Orders with one or
more pending transactions will have a difference
between their OpenSize and their
ConfirmedQpenSize. When all pending
transaction have been confirmed or rejected
these order sizes will agree.

: C Confirmed — Indicates that the fransaction has
( been accepted and applied by the underlying
exchange. Confirmed transactions are considered
complete in that they will no fonger be updated.
E Error — indicates that the transaction has besn
rejected by the underlying exchange. A rejected
transaction will have no effect on the farget order.
Error transaction are considered complete in that
they will not longer be updated.
X lgnore — In certain cases an exchange will neither
confirm nor reject a transaction, instead it will
ignore it. Here the transaction has no effect on the
underlying order as if it were rejected except that
it may receive subsequent confirmation.
Transactions are marked ignore if confirming or
rejecting the transaction will have no effect on the
farget order.

For example, sending three cancel instructions for
a given order will generate three Cancel
(‘ transactions. Once the first transaction is applied
- the remaining iwo will have no effect on the order.
As a result these two pending transactions will be
marked as ‘ignore’ if and when the first is
confirmed.
U Undefined — When the state of a transaction is
not know, it will be marked as undefined.
Undefined transactions should only exist in the
system for very short periods of time,

Figure 7 illustrates an order state diagram for a Uniform Order Model process 700
that controls each order’s lifecycle. A new order begins with an AddOrder command. This
order continues to exist until one of the following:

° The order is canceled (either by the user or the exchange);
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of pending will be set prior to sending the actual instruction to the
under | yi ng exchange. Upon exchange confirmation or rejection the status
will be updated appropriately. Orders with one or nore pending
transacti onsy@ishde/ a difference between their OpenSize and their
'Conf i r medQpenSi ze. g@‘?gn all pending transaction have beent&afli20e0d329p
rejected these order sizes will agree. C Confirmed - Indicates that the

Cont i Ted U ansact TnuCEs BRRAN ARR o Cxits kBRI RED T R0 T onger

be updated, E Error - Indicates that the transaction has been rejected by

the underlyiny exchmepder guteisjand egits a tradingararkeln will have no effect on the
‘target order. Error transaction are considered conplete in that they wll
‘not | onger beAnpgddred.said fogpeatake in lantrading aianketds ¢lte ardeeic hatigetradihg pries t her
‘confirmnor reject a transaction, instead it will ignoreit. Here the

transact seihgh@s difle ' Wokup WIRE e "EREAY WAk RIS e bidelRifier RAsgd o

cexcept t It may recelv sequent I rmati1 on. Transactions are

Terked | SR SO T A0 SRR M R B
D nsac Ui A kg ordr Sor the remaining S 1 automadeatly created. Note that onders | '
ehind the trading price during a trading market are not considered part of the trading market
nd are unaffected by the changes in trading state.
Most Exchange Connectors 205, 210, 215, 220 make use of instruction translation to
nforce the uniform order model. Depending on the functionality of the external exchange,
he Exchange Connectors may have to intelligently route user’s requests in appropriate
ransactions to uphold the order model. Instruction translators modify a user’s request to
serform the appropriate equivalent supported action for the exchange. For example, on
sxchanges which only support one outstanding order on a given side at a given price for a
sarticular instrument, AddOrder user requests can be automatically transformed into a delta
modification on a pre-existing existing order. The transaction resulting from the user’s
request can contain information of the true operation executed on the exchange.
The following common instruction translators or combinations thereof, exist:
Add-To-Modify-Up — For exchanges which require only one order per instrument
per side and price, the Add-To-Modify-Up translator automatically converts new AddOrder
requests into delta order modifications by the added amount. For example, if an outstanding
bid order for 10 exists at 100-12+ and the user places an AddOrder for another 20. That add
order request is translated into a modification upwards of 20 on the original order.

Delta-To-Absolute — For exchanges which only support placement of orders for

absolute sizes, the Delta-To-Absolute translator translates all delta order modifications into
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the remaining two will have no effect on the order. As a result these two
pendi ng transactions will be marked as 'ignore' if and when the first is

confirmed. Wdhndehidfisgl - Wen the state of a transaction i NOW, i

wi |l be marked as undefined. Undefined transactions shoul ECBHJI%%OOEGQ?@?“ in

the systemfor very short periods of tinme. Figure 7 illustrates an order

state di Rl ki ’@ﬁﬁ :

order's @% ecyﬁ:eolliemalﬁtJ ﬁ%(\;/{/pgd?ﬁ ﬁgéelgél}%gej\j\?ﬁ a ﬁéfd%)%{rsa%gn%g& ‘?i Pc.'lf"fﬁf&af{horder
conti nues. unti ) one f t he W ng:  The r celed (either
byt he. eSS TCr 2+t 1855 Mecel 38 ABIQRA R apafigdh e i SEREFestest  The
order is co Ietely filled and exits a trading market: or The order enters
and exi tt@nﬁn{%ﬂéﬂﬂoﬁ@ﬂ%}ﬁkﬂonQfﬁh%ﬁ?%ﬂalloéfd@'éﬁ)ét@tél siz@ekdl in a trading market
if the order is at the trading price during the tinme of workup. Wen the

t radi ng mar ke¥Vithoefpteateto Figereo?, date 203 tefors trathe aonditivs twderh thgresis ne oederit i s
completely filled. If there is outstanding size, the remaining order size

cancel edxgyichca AE¥e gvdmhé QSerlab@ fuRABA vom Sedfied By 8¢liONBIG0GAN tg%@ﬁi‘l;fd
Not e t hat orders d the trading price during a trading market are not

rading SHES: lﬁeﬁﬂﬁeﬁﬁ%&s&%gﬁﬁéﬁ%ﬁﬁia%f@%gaﬁﬁ%‘%ﬁﬁ 5 5% géazﬁw@fzr‘%ffs "
;azt;aﬁu%““a i35t s a1 R e I NBECRR AR AR AR have
tointelligently route user's requests in approprlate ransactions to uphold

t he ordem enstaige trarstetion it system shattansition do fsiata 708 avhese thegomlst ist coseder f or m
the appropri at e equival ent supported action for the exchange. For exanpl e,

on (" xchgfigethe Whddi s Mdskd S NS theOdtRdRIShS Fa e "EniSHifE Tuitiod &t el salldRe at @
given price for a ?articular instrunent, AddOrder user requests can be

automat i ¢alXe HLARSHGE Tgeeuild Rt hthe system transitioning to the Done state 720

where the order addition is completely terminated. Alternatively, if the exchange add
function 707 executes successfully resulting in an add confirm on the exchange, the system
transitions to the primary order execution state 725.

The primary order execution conditional state 725 is not an actual state but a loop of
states that continually execute until desired conditions are met. One such condition is when
the Pending Transactions = 0 and OpenSize = 0 at step 763. At this point, the state

responsible for the filling and trading of the confirmed orders stops executing and transitions

N

to the closed order state 715 followed by the finishing function 717 transitioning to the done
state 720.

Within conditional state 725, there are three states. The conditional state 725 begins
at the open order state 730. The begin trading function 732 is executed by the user resulting
in the trading order state 735. Next, the user executes the End Trading function 737 resulting
in the Traded Order state 740. Now, the system determines whether the Open Size is greater
than zero and the loan Filled Size also greater than zero at step 744, If both conditions are

met, the conditional state 725 partially filled an order. The system corrects for this by
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nodi fication on a pre-existing existing order. The transaction resulting
fromthe user's request can contain information of the true operation
execut ed on Ogﬁﬁﬁnge. The foll owi ng common instructi 0} ransl ators or
conbi nati ons thereof, exist: Add-To-Mdify-Up - For exch ré'%‘és%ﬂm/@ﬁzﬂpequi re
only one order per instrunent per side and price, the Add-To- Modi fy-Up

transl a : ' | I der
o 11 GSRP R » B9 PRET S g AR RortBEor B A b ol AR Gl P e SR e
for 10 exiLsts.at 100-12+ and the yser places an AddOrder for. another..20.
That  addiortiisropdd & opd S e JRERERHIed BT § FLERGHe QMRS BrEL50" on
the ori %i nal order. Delta-To-Absolute - For exchanges whi ch_onlg support

pl acemetora thegtraied ordes statea Hreotygtem detoraninestif themeistan-open ppsles Withe fradgd $126t or
translates all delta order nodifications into Page 61 WO 2006/108158

PCT/ US260B4i0:badifional atepatdRo [Ifiire ordet withatdded size = ( éxdsts,dhaborsiitienal Bate BSanpl e,
if an outstanding bid order for 10 exists at 100-12+ and the user places an

AddOr d : i £ 4 i
er g g:gclg]?ﬁ%dglgh thik P&@és hvRF Gghin’ GitiCHls b§nd1$16rgg§1|ls\‘}‘\;atﬁ% th®s9stém

nodi ficatl original order to a total size o . reférence to

Figure 7, state.7 refe t o,f he_condi i on..wherge .t herne. i s no qrd i

exi st encEeIRineg fhélgﬁ %ﬁx}g frusgetions 2442 %p@F’%ﬁe 7874 ?néﬁ‘é’é?sﬁ té«alsﬂvn:%é Iqrge nt
260 utilizing the ICE API 255. As a result of the user add function 707
execut i négcugspdableyst em can transition to state 110 where the user add is
pending. If the result of the add function yields an add error 712 as in
exchange tr aivghitt the aystérhés exestriéng tharcohditingal loam72Soatengtetorilh alllvetsentdivg or der
is closed. titer the order is closed at 715, the conditions for the

fi ni shi nQaéiReh bRRn dfder MElle @8F cdd Bitiatd M&miﬂ&eﬁﬂggég SMrdnSato8s:Uine@ssiagul ting -
in the systemtransitioning to the Done state 7200 where the order addition-

is conpl lerm \| t | Y. s n cty 707
exeout oot itnbEIAb Rl 2472 GIRHROLRNHion! sk RSHTR2fEs Etcel 192 R
system ¢transjtions to the primary order execution state 725. Th rimary
or der exREYCT BRtiakes 7 *&%M&Fl teangaciion 747, tge REHeR HaRT QRS togk;eaﬁgs B’E%deprnFl%p of
states that continually execute until desired conditions are net. One such
condi t i otatd g50ahahthet Ales Moddtendingr siate 760, the systerd execitepanSichenge Gansectmep
763. At this point, the state responsible for the filling and trading of
t he conf:ithéretordlr@is thd eRsdifyRiont ing4anst tendiifp th Gdtfor message regarding the
modification at 759. The exchange can also automatically either fulfill the request at 729 or
cancel the confirmation at 727. While the system is at the Abs Mod Pending state 750, the
user can enter a cancel iransaction 779 to transition the system to the Abs Mod & Cancel
Pending state 760. While the system is in the Abs Mod & Cancel Pending state 760, the
system can either cancel the confirmation 727, fulfill the modification 729, or the user can
cancel the cancellation 779. If the user cancels, then conditional transaction 758 can be
triggered because cancels pending equals zero. This state can revert the system back to Abs
Mod Pending state 750. Alternatively, the system can transition from the Abs Mod & Cancel
Pending state 760 to the Cancel Pending state 770 by the exchange confirming the
modification 749 or generating an error message regarding the modification 759. The system

can then remain in the Cancel Pending state 770 until the cancels pending = 0 to trigger

conditional 758 to transition the system state back to the conditional loop 725.
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to the closed order state 715 followed by the finishing function 717
transitioning to the done state 720. Wthin conditional state 725, there
are three states. The conditional state 725 begins at the open order state

730. The begorobd/agiszag function 732 is executed by the us ultin in
the trading order state 735. Next, the user executes the E‘f@ﬁg’&aﬁ%?"“

function 737 resulting in the Traded Order state 740. Now, the system

determ nes wigie R esS) S : Laen fHe! | ed
Si ze al so great g?ﬂh?tﬁgﬁr zer oesg%qzet%pngﬂ] %mg%[?@ tglﬁeélé%{s%;ntag}ﬁgb nmet Jfﬂet he
conditi | state 725 partially, fi]l a r.der...The m,corrects for
this byﬁggaaé@)%f %%%6%18%58’5‘&&? 3%%‘63%/%8%%@18 é];ai%?&;ﬁg the ﬁ%ﬁ?rﬁr%r for
the unfilled portion of the order at conditional transition 744 and step
745. Thiwopateallyseither fulfillahe reqiedl & /@8 rortansed gheycenfirmationjap d2Z (While theer e
are still orders to fill. Fromthe traded order state, the system

det er mi systen {s dt tiey Pelts M Repdingostate 750)ithduskr camelaer $Deka Modiraisactivadiosi onal
step 742. If an order with a traded size = 0 exists, the conditional state

725 an &yighg if BrPHAEE i RIQC Wivedhd PONBA BRAL Maaf;ﬁ_éqodat;infer& QRdlfiopn fails

and the system |eterm nes that Pending Transactions = d CGpenSize = 0 at

conditiqpal tr jtion 763 l.l.scussed a e bl e.the s m 4

exocut | nRPRASL IR b Sartitrs sysER SR g DAY Mol ki BB BN b e aces

for a gi ven,org r. Theugf!er can initiate three different,tyﬁes of .

t r ansactusEionah foopney uhlernaigealy thedisenpan aEer asancelryausagtioney {htosmsitionat i on
(Delta Mod) 722; or a Cancel 779. When he user initiates an Abs Md

t r ansacthecystédirto the®edipvedndt Cansil Pending statd HRO. ABilette Ryvietn ngin Beddalia750.

At the Abs Mdd Pending state 750, the system executes an exchange

t ransactidang @idcBEPerY kthfd 780, tHeesyaRel édnCahien Barkte] froRfinSmeH Ty, FLLEr I or
nmessage regarding the nodification at 759. The exchange can al so

| | D _—
at 727, arpEaEOICTct Hithe back inis RS Bl Bad Ry 7er PSS uish SpfIL el 20
Cancel PR, TORHEGoY A8D oph PP CBARSE DRSRLTR SA00TE PP OSSP B

Pendi ng state 760, the system can either cancel the confirmation 727,

ful fill :atheevesdhd sysiern diackk 29 Delin Mod Pesding state 73(nddternatively atheedybigmi cm 779.

I f the user cancels, then conditional transaction 758 can be
ransition from the Delta Mod & Cancel Pending state 780 to the Cancel Pending state 770 if
the pending delta modify equals zero at transition 782. The system can then remain in the
Cancel Pending state 770 until the cancels pending = 0 to trigger conditional 758 to transition
the system state back to the conditional loop 725.

¢ The remaining possible state can be obtained when a user enters a cancel transaction

779 from the conditional loop state 725. Upon this happening, the system transitions to state
770 where the exchange can cancel the confirmation 727, fulfill the request 729, or the user
can cancel the cancellation 779. Once cancels pending equals zero at transition 758, the
system can revert back to the conditional loop 725 and wait for suitable actions to occur and
transition the system to another state. Eventually, once all orders are fulfilled, the system can
transition to the done state 720.

Thus, while there have been shown, described, and pointed out fundamental novel

features of the invention as applied to several embodiments, it will be understood that various
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triggered because cancel s pending equals zero. This state can revert the
system back to Abs Md Pending state 750. Alternatively, the system can
transition (pgﬁ%nﬁ s Mbd & Cancel Pending state 760 to the Cancel

Pendi ng state y the exchange confirmng the nodificatGHEHS2pRE13200
generating an error nmessage regarding the nodification 759. The systen1 can
t hen remmi.n.in the, nceI nd|n e 77 he.cancel. s d|n =0to
et gger SRy BRiREES el ARG bty A drBils o SRR A B e
conditignal |oop 725. Pa e 63 WO 20061108158 PCT/ US2006/ 013200 Waen t he
user | nﬂﬂqlra@r@gat@nn@ay ke methyath@@csﬂq Isd i $hye art watheyicdeppsting dieim theowpirtt and; ne
Delta Mod Pending state 790. At the Delta Mod Pending state 790, the system
can autscopetafdhd invertidrheBubistitiftiont of blemeatyfemt oat etit@diment domandthethare also
confirmation at 727. While the systemis at the Delta Mbd Pending state
750, t heuws GiterkcRB A &:Fnté.’mﬁﬁieﬁa ¥od 525 %Etdrﬂers?o%ﬁ tH36 Yhd | Hfbﬁmhéb freCh@inge in

the order.” Once the Pending Delta Mdify equa S zero, condltlona

ransacti ntra yst d ate
760 back e it S8 6 R bR bt e 58t ol BRhcedGal B bt STpe Bl 2
cancel tr nsac ion . 779 to transjtion stemto the Delt Cance
Pendi ng '§ 1 Withywegard; 19 %y@@ﬁﬁp@nﬁﬁ retopap &quwl@atsc@fegm f &Ttaldi ng
state 780, the system can either cancel the confirmation 727, fulfill he
nndificah&mm.729, or the user can cancel the cancellation 779. |If the user
cancels, then ;onditional transaction 789 can be triggered because cancels
pending will equal zero. This ,an revert the system back to Delta Md
Pendi ng state 790. Alternatively, the systemcan xansition fromthe Delta
Mbd & Cancel Pending state 780 to the Cancel Pending state 770 if the
pendi ng delta nodify equals zero at transition 782. The system can then
remain in the Cancel Pending state 770 until the cancels pending = 0 to
trigger conditional 758 to transition the system state back to the
conditional |oop 725. The remai ni ng possible state can be obtai ned when a
user enters a cancel transaction 779 fromthe conditional |oop state 725.
Upon this happening, the systemtransitions to state 770 where the exchange
can cancel the confirmation 727, fulfill the request 729, or the user can
cancel the cancellation 779. Once cancels pending equals zero at transition
758, the systemcan revert back to the conditional |oop 725 and wait for
suitabl e actions to occur and
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transition the systemto another state. Eventually, once all orders are
fulfilled, the systemcan transition to the done state 720. Thus, while

t here have been shown, described, and pointed out fundanmental novel

features of the invention as applied to several enbodinents, it will be
understood that various Page 64 WO 2006/ 10815S PCT/ 1JS2006/ 013200

om ssions, substitutions, and changes in the formand details of the devices
illustrated, and in their operation, nay be made by those skilled in the
art without departing fromthe spirit and scope of the invention.
Substitutiggzg@hgelenents from one enbodi nent to another are also fully

i ntended a enplated. It is also to be understood that - the drawi ngs are
not Lecessarily drawn to scale, but that they are nerely conceptual in
nature. The invention is lefined solely with regard to the clains appended
hereto, and equivalents of the recitations herein. Page 65 CLAIMS 1. A

met hod for inpl érent Angethed &rdeplanpating gn srdear@tiips sHalggy ompuoRIPLIsESesed
conmuni cation network conprising a first el ectronic exchange operating on a
first serveommhbaichtign sctworkcesgoisinganfrsoelecmmic setangd @lemtihg @niacfliskshange
operating on respective second servers having respective processors, and an

end- user i Mh@hE AGRCEREF, dhé BIMBR Redildi eBittronit @kdHaRdd oftAiinE dndePEARRIENd t he
met hod steps executed by the first server, conprising: receiving fromthe

lient terni , , ' Lde i |
clrent tergih al@a?m r %ﬁ%echb@é){%%%éogsgsan& ﬁygﬂd—{&é‘ 1nféﬁlgpep Bg%{gt:lnf of'd Cftent

conponent, an 0 str soci at wth the or he routing

or et o m REVE A 5 oRite? o 3 AR R SR Mo P RPS cast one

of an overfill risk factor, a prjoritized list of external_electronic
exchanges, an exchantf&eiingefiog} 2be dieni derminali an ofder dhasr defincy g gpuantity
i ndi cator value, and an internal order fill tinme; allocating a first order

quantity t compereos sipnge boropericoh and i mytiag tirategy gshersated withidre qudacihs souiting
accordance with the predetermned criteria paraneters; allocating a second
order quantsirftygy Oordtdining| £ sthdaion Osirints tdtprisie paatlcoRasepredetermined criteria,
wherein the predetermined criteria is at least one of an overfill risk factor, a prioritized list
of external electronic exchanges, an exchange order size portion limit, an internal order
indicator value, and an internal order fill time;
allocating a first order quantity to a crossing location using a first phase
order process in accordance with the predetermined criteria parameters;
allocating a second order quantity to an idle location using a second phase
order process;
wherein the first order quantity fills substantially immediately and the
second order quantity fills when trading begins at the idle location;
receiving an event message;
evaluating rules of the routing strategy in the order received from the client

terminal in response to the event message, wherein evaluating rules of the routing strategy

utilizes at least one of the internal order indicator value and the internal order fill time to
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order process; wherein the first order quantity fills substantially

i medi ately and the second order quantity fills when tradi ng begins at the
idle location; receiving an event nessage; evaluating rules of the routing
strategy in the order received fromthe client termnal in response to the
event nessage, wherein evaluating rules of the routing strategy utilizes at
| east one of the internal order indicator value and the internal order fil
time to Page 66 cause the first phase order process to occur for a period
of time prior to the occurrence of the second phase order process; and

nmodi fying the routi strafeqy execution in respgnse to the results of. the
eval uat | ng °aee R rsbihas ofist Piacss 56 et ot ristald dirn bl odhd PRUTERERE of
the crossing location and the idle |ocation. 2. The nmethod of claim1,

wher ei n t hdiesgernd Rhaseorger recesy afdast one of a price update, a quantity
update, an el ectronic exchange com ng online, an el ectronic exchange going
of fline, an order staoddyineshaymtingstiatagy segcutien iresasporge (THke raselisoel & cl ai m
1, wherein the first phase order process conprises: working a portion of
the first evaledtinguadd bé s ab oprioss thg drésreprocarington stakkbstame ofothe tdhessihpr st

el ectroni c exchange and at | east one of the respective second el ectronic

exchanges; 1giaMbshdihe Rld fo¥ationg pl ural working portions of respective
orders to nore aggressively priced crossing |evels; and placing the working

portions of the respective orders in preference based on at |east one of
the predetermned criteria. 4. The nethod of claim3, wherein the placing

step pl aces the_worKkj rtian .tq sel ected ones of the second ectronic

exchanges in acCor daquggnﬁ}‘f’ﬂ ogcggﬁgnﬁ'%%rf’@ﬁgﬁ@%en?gﬁ%g? fsyati?qmt =i Ogl.a PBlbe 67

5. The method of claim1, further conprising placing, upon an inabjlity to
update, a quantity update, an electronic exchange coming online, an electronic exchange

going offline, an order status message, and a user request.

3. The method of claim 1, wherein the first phase order process comprises:
working a portion of the first order quantity at crossing levels on at least one
of the first electronic exchange and at least one of the respective second electronic
exchanges;
giving priority among phiural working portions of respective orders to more
aggressively priced crossing levels; and
placing the working portions of the respective orders in preference based on

at least one of the predetermined criteria.
4. The method of claim 3, wherein the placing step places the working portion

to selected ones of the second electronic exchanges in accordance with a second exchange

priority criteria.
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cross at the crossing location and the idle |ocation, any renmaining order
liquidity on an external electronic exchange so that the order will fill
when tradi ng begins at the external electronic exchange. 6. The method of
claim1l, further conprising identifying an idle |ocation by determ ning
that a particul ar exchange | acks a pending quantity at a price |level for the
order. 7. The nethod of claim®6, further conprising increasing the second
order quantity by an overfill risk factor criteria. 8. The nmethod of claim
1, wherein the crossing location is an internal electronic exchange
operated on thegfirs Iy, .t he.idl ] I8 0O I . terna
el ectronic exchghgesfgig%ﬁﬁgdﬁﬁaggtg’ngﬁgg%ﬁégﬁgg@gﬁggsg'Wg?%. %ﬁﬂ*ﬁé

met hod of claimglis wher ei n upon a giqﬁo t occurrence, at tHe #dLﬁ | ocati on
the met hod®iaSF Ehille EA|DE; leation) ang dhy idig logation, 70y rgmpiging; JHet RIYiE ebednd
order quantity to the internal electronic_exchange. 10. The nethod of claim
8, furt her cxtempl ¢lestrngia exshangetsoribatdhpemdar wyl fill whepdrading begins i thefaxtesnal or der
guantity placed on the internal electronic exchange before the first order
Page 68 qualettirdénic ehadge. filled on one or nore of the external exchanges,

t hereby inproving the chances of filling the first order quantity on the

i nternal exchange. 11. The nethod of claim 10, wherein upon expiration of
the pending time period, the nethod further conprising: reevaluating the
order routing spral egye n@RdtAReAmOn hiifer'BRihilite Workilfing &7 Yk Ykliog b9t P
placing the first order quantity on one or re external exchanges so as to
optim ze the oL el BLOSHRHLRG: oI and ol oS0l oShAIMLLy REISLD dng,
crossing | oca oS B PRPSH YRRt 148 e TN &HEke an%é’oﬁera &d Bh the
first server, and the idle |location is one or nore second external
electronicogkﬁhanges operated on the respective second servers. 13. The
met hod of claim1, further conprising: receiving an updated stipul ation
string for the routing strategy, wherein at

7. The method of claim 6, further comprising increasing the second order

quantity by an overfill risk factor criteria.

8. The method of claim 1, wherein the crossing location is an internal
electronic exchange operated on the first server, and the idle location is one or more

external electronic exchanges operated on the respective second servers.
9. The method of claim 8, wherein upon a timeout occurrence at the idle
location, the method further comprises allocating at least a portion of the second order

quantity to the internal electronic exchange.

10.  The method of claim &, further comprising restricting a pending time period

of the first order quantity placed on the internal electronic exchange before the first order
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| east one of the paranmeters of predetermned criteria is changed; and
performng the first phase order process and second phase order process in
accordance with the paranmeters of predetermned criteria changed in the
updated stipulation string. Page 69

quantity can be filled on one or more of the external exchanges, thereby improving the

chances of filling the first order quantity on the internal exchange.

11.  The method of claim 10, wherein upon expiration of the pending time
period, the method further comprising:
reevaluating the order routing strategy; and
based on the results of the reevaluating step, placing the first order quantity

on one or more external exchanges so as to optimize the order processing.

12.  The method of claim 1, wherein the crossing location is a first external
- electronic exchange operated on the first server, and the idle location is one or more second

external electronic exchanges operated on the respective second servers.

13, The method of claim 1, further comprising;
receiving an updated stipulation string for the routing strategy, wherein at
least one of the parameters of predetermined criteria is changed; and
performing the first phase order process and second phase order process in
accordance with the parameters of predetermined criteria changed in the updated

stipulation string.
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